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Llenb: oLeHWUTb AMHAMMKY COAEPHKAHMA HEUTPODUNBHBIX BHEKNETOUHbIX 0BYLIEK (HBJ1) U KNETOYHbIX 3/1EMEHTOB B POTOBOM KuaKocTH (PHK) y nauu-
€HTOB C 9P03U1BHO-A3BEHHOW GOPMOIM KpacHoro niockoro nwas (KMJ/1) camsuctolt obonoukm pta (COP) B npouecce feyeHus.

Martepuan u metogbl: 66111 cGOPMMPOBaHDBI 2 TPYNMbI: KOHTPObHAA rpynna (n=12) u rpynna naumexTos ¢ KMNJ1 (n=12), B KoTopoit Bce UccnefoBaHus
NPOBOAMNCH [0 NIeYeHUA — UcCefoBaTenbekasn Touka «KMJ1 go neyeHna» v cpasy nocne neveHns — Touka «KMnJjl nocne nevenus». Kanna potosoit
)uakocTu (PX) okpawwmsanack nponuaus noanaom u FITC-aHtutenamm k CDA5. MeTofom IOMUHECLLEHTHOM MUKPOCKONWK B Npenaparte onpeaens-
JINCb NPOLIEHTHOE OTHOWeHWe HBJ/1 B BuAe «obnaka» v KHUTE», KNeTKU PaHHEro HETO3a, IEMKOLUTbI, OAMHOYHBIE SMUTENUOLMTLI U NAACTbI SNUTENN-
OLLMTOB Y 3,0POBbIX BONIOHTEPOB (KOHTPO/IbHAA rpynna) 1 y naumenTos ¢ KMNJ/1 4o 1 nocne nedexus.

Pesynbrartbl: y Bcex naumenTos ¢ KMJ1 B npoLecce nevyeHna bbina JOCTUTHYTa CTaAUA PEMMCCUM, KOTOPas XapaKTepu3oBanacb Cy6beKTUBHO Mcyes-
HoBeHVeM 601 1 06BEKTUBHO — aNUTEIM3ALLMEN IPO3UIA, YYULLEHUEM TUTUEHbI NOMOCTU PTa, CHUKEHWEM MOKasaTenel UHAEeKCa KPOBOTOUMBOCTH
1 Bocnanenus. Heitpodunbl PX Bcex uccnemyembix rpynn yaule Bcero GopmmupoBanm HutesuaHbie HBJ1. Y naupeHTos B rpynne «KMNJ1 go nedeHns»
HUTEBUAHbIX oBywwek (17,1% [13,1; 25,5]) 6b110 CTaTUCTUYECKM 3HAUYMMO Bbilwe (p<0,001) oTHOCUTENbHO WX A0AM B NPenapaTe KOHTPOJIbHOM rpynbl
(2,2% [1,2; 3,1]). Nocne neyenus pona HUTeBMAHbLIX HBJ1 B PX y naumenTos ¢ KM/ ctatuctyeckn 3Haumnmo (p=0,005) cHM3mMnack, HO He gocTuria
3HAYEHWI KOHTPO/IbHOM rpynmnbl. O6nakoBUAHbIe HBJI B npenapate PXK B Hopme He 0BHapyuBanuch, ogHako npu KNJl, Helitpodubl akTuBHO dGop-
MUpoBanu obnakosuaHble HBJI.

3aKnioueHue: nosblleHne cogepanua HBJ1 n kneTok paHHero Heto3a B PX y nauueHToB ¢ KIMJ1 MoXKeT cTaTb OAHUM M3 06BEKTUBHDBIX U YyBCTBU-
Te/IbHbIX MapPKEPOB B OLLEHKe 3aBEPLUEHHOCTU BOCMANUTENBHOTO MPOLIECCa U CTOMKOCTM pemuccun. Kpome Toro, n3bbiTouHo obpasytowmecs npu KN
HeWTPOPUIbHbIE NOBYLUKU, MOTYT CTaTb OAHUM U3 nospexaatoLmx paktopos COP, a 3HaumT, HBJ/1 MOryT ABNATLCA NOTEHLUMAIbHON TepaneBTUYecKoM
LeNblo 417 [OCTUXKEHWUA XOPOLLEro pesynbTaTa B IeYeHUn.

KntoueBble cnoBa: kpacHell naockuli nuwal, cauzucmasn 060104Kka pma, HelimpogusnbHble BHEKAEMOYHbIE 08YWKU, HEMO3, POMO8AA HUOKOCMb.
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Objective: To assess changes in the levels of neutrophil extracellular traps (NETs) and cellular elements in saliva among patients undergoing treatment
for erosive and ulcerative oral lichen planus (LP).

Methods: Two groups were established for the study: a control group consisting of 12 participants and a group of 12 patients with oral LP. The research
involved analyzing saliva samples before treatment (referred to as "LP before treatment") and immediately after treatment (referred to as "LP after
treatment"). The saliva samples were stained with propidium iodide and FITC antibodies to CD45 and examined using fluorescence microscopy. The
analysis focused on determining the percentage of various cell types, including NETs in the form of "cloud" and "threads," early NETosis cells, leukocytes,
single epithelial cells, and clusters of epithelial cells in healthy volunteers (control group), and in patients with LP before and after treatment.
Results: All patients diagnosed with LP experienced a significant improvement during the treatment period. This improvement was subjectively
characterized by a reduction in pain and objectively by the healing of oral sores, improved oral hygiene, bleeding, and inflammation indices. It was
observed that saliva neutrophils in all study groups predominantly formed filiform NETs. Notably, patients in the "LP before treatment" group had a
statistically significantly higher percentage (p<0.001) of filiform NETs (17.1% [13.1; 25.5]) compared to the control group (2.2% [1.2; 3.1]), indicating
a distinct difference in neutrophil behavior. After treatment, the proportion of filiform NETs in the saliva of patients with LP statistically significantly

596



3oromos AH c coasm. HetirpodnabHbie A0BYIIKI B POTOBOM >KIMAKOCTY

BECTHMK ABMILIEHHEBI
Tom 26 * No 4 * 2024

decreased (p=0.005) but did not reach the values of the control group. Cloud-shaped NETs were not detected in the saliva preparation under normal
conditions; however, in LP, neutrophils actively formed cloud-shaped NETs.

Conclusion: Elevated levels of NETs and early NET cells in the saliva of patients with LP could serve as valuable and sensitive indicators for evaluating
the resolution of the inflammatory process and the maintenance of remission. On the other hand, the excessive formation of NETs during LP may
contribute to damage to the oral mucosa, suggesting that targeting NETs could be a promising approach for improving treatment outcomes.
Keywords: Lichen planus, oral mucosa, neutrophil extracellular traps, NETosis, saliva.
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BBEOEHUE

KMNJ1 — pacnpoCTpaHEHHbIV KOXKHbI LePMaTo3 C 31eMEHTamMu
nopaxkeHua COP. O6wian pacnpocTpaHéHHocTb KMNJ1 B Mype gocturaet
1,01% c 3ameTHbIMM reorpaduyecknumm pasnmumnamm (p<0,001), npu-
Yém HanbosbLLan PacnpPoCTPaHEHHOCTb 3aperncTpupoBaHa B Espone
(1,43%), a HaumeHbLas — 8 UHAMK (0,49%). B 3TOM Ke UccnefoBaHUM
YKa3bIBaeTCA, YTo CTOmMaTonoramu auarHoctupyetca 1,8% cnydaes,
a Bpavamu Apyrvx crneumanbHocTel (Aepmatonory, 3ybHble Bpauw,
Bpauy obueii npaktmkm) — ot 0,33% 8o 0,61% cnyyaes KM [1]. B Ha-
cToswee Bpems B 5-10% cnyyaes amarHos «KIMJ/1» ¢ nokanusaumen Ha
C/M3UCTON PTa YCTaHaBNMBAETCA B AeTCKOM Bo3pacTe [2]. OTmevaer-
ca ysennyeHune gonu KINJ1 cpegn nepmato3os npumepHo B A4B8a pasa
[3]. KN — aT0 xpoHuueckoe 3aboneBaHue, NnopaskatoLiee Koxy, Npu-
[aTKM U CAM3KCTble 060M104KKM [4], «XxapaKTepu3ytoLeecs YrnopHbIM
TEYEHMEM, HaAMuMeM TAXKENO MPOTEKAOLWMX KAMHUYECKUX Gopm u
BO3MOXHOCTbIO OMyxoneBoi TpaHchopmaumm» [3, 5]. KNI asnsetca
My/nbTUdAKTOPUANbHBIM 3aD01E€BaHNEM, AR KOTOPOTO XapaKTepHbI
KomopbuaHble coctoaHus [6]. OAHMM U3 TNaBHbIX 3BeHbeB B naTore-
Hese KM/l ABnAeTca ayTOMMMYHHBI KOMMOHEHT, cnocobCTBytoLLMiA
dopmuposanuio KIMJ1-accoummnpoBaHHbiX 3abonesaHui, Hanpumep,
napogoHTtuTa [7, 8]. UmmyHHas Teopwua natoreHesa KM/l Ha HacTos-
LM MOMEHT AB/ISETCA OAHOW M3 OCHOBHbLIX [3, 9]. MHOrMe aBTOpPbI
YKa3bIBAKOT Ha HapyLUEeHUA KNETOYHOTO U TYMOPaAbHOTO MMMYHUTETa
npu KN/ [10-12]. OcHOBHbIMM IMMQOLMTAMK, YHACTBYIOLLMMM B XPO-
HMYecKom BocnanuTenbHom npouecce npu KMNJI, cuntatoTca LMTOTOK-
cnueckne CD8+, T-xennepsl nepsoro Tmna (Thl), Th9, Th17 n Treg [13].
B perynauum T-kneToyHOro 0TBETA LIEHTPaNbHOE 3HAaYEeHNEe 3aHUMAIOT
QHTUreHNPEe3eHTUPYIOLLME AEHAPUTHBIE KNeTKM [4].

BakHyto ponb B natoreHese KIJ/1 urpatoT Heltpodunbl [14].
Helttpodunbl, ABNSACb PaKTUUYECKU NEepPBOM SIMHMEN 3aLLMTbI, YHUY-
TOXAIOT MaToreHbl MocpeAcTBOM (aroumTosa, Yepes NPOAYKLIMIO
aKTMBHbIX POPM KMCNOPOAa M AerpaHy/saLmio, B npoLlecce KOTOpon
NPOVCXOAMNT NPOAYKLMA U BbICBODOXKAEHWE BaKTEPULMAHBIX BELLECTB
[15, 16]. OgHOI 13 HEL@BHO OMMCAHHbIX 3ALLUUTHBIX GYHKLMIA HEUTPO-
dwna saBnsetca ero cnocobHocTb opmmposats HBJ1 [17], KoTopas 3a-
XBaTbIBAET MaTOreH, a JIOKaNn30BaHHble Ha HUTAX JHK arpeccuBHble
dbepmeHTbI (HelTpoduabHasA anacTasa, MMenonepoKcnaasa) cnocob-
Hbl YHUYTOXKWTb MONaBLWMIA B NOBYLWKY 06beKT [18]. Heltpodunsl,
MUrpUpYtoLLMe B TKaHU, KOHTAKTUPYIOLLME C NONOCTbIO pTa, Gopmu-
pytoT HB/1 B HOpME, U 3Ta GYHKLMA ABNAETCA 3aLLMTHOW cTpaTernem
rPaHYNOLMTOB, HaXOAALWMXCA B AaHHON sokaumm [19]. OgHako npwm
NaToNOTMU MOXKET NPOUCXOAUTb M3bbITOUHOE dopmmpoBaHme HBJI,
4TO CMOCOBCTBYET MOBPEXKAEHNIO COBCTBEHHbIX TKaHEW, Hanpumep,
TKaHew COP [20].

Taknm 06pa3om, MOXKHO NPeAONOKUTb, HTO CHOPMUPOBaAHHbBIE
HelTpodunamu B npouecce HecneumdUUYECKoro MMMYHHOrO OTBeTa

INTRODUCTION

Lichen planus (LP) is a frequently occurring skin condition
that also affects oral mucosa. Its prevalence is approximately
1.01% worldwide, with notable variations across different geo-
graphical regions (p<0.001). The highest prevalence is found in
Europe at 1.43%, while the lowest is in India at 0.49%. According
to the study, dentists diagnose 1.8% of cases of LP. In comparison,
doctors in other specialties, such as dermatologists and general
practitioners, diagnose anywhere from 0.33% to 0.61% of cases
[1]. Interestingly, the diagnosis of "LP" is established in childhood
in 5-10% of cases [2]. The prevalence of LP among cutaneous con-
ditions has increased approximately two-fold, as indicated by re-
cent studies [3]. LP is a persistent and chronic condition affecting
skin, hair, and mucous membranes [4]. It is characterized by its
persistent nature, severe clinical manifestations, and the poten-
tial for tumor development [3, 5]. LP is a complex condition with
multiple contributing factors, including comorbidities [6]. An es-
sential aspect of LP's development is its autoimmune component,
which can lead to associated conditions such as periodontitis [7,
8]. The immune theory is currently considered one of the prima-
ry explanations for LP's pathogenesis [3, 9]. Many researchers
have highlighted cellular and humoral immunity disruptions in LP
[10-12]. The chronic inflammatory process in LP involves various
lymphocytes, including cytotoxic CD8+ cells, T-helpers (Th1), Th9,
Th17, and Treg cells [13]. Additionally, dendritic cells responsible
for presenting antigens play a crucial role in regulating the T-cell
response [4].

Neutrophils are crucial in the development of LP [14]. As
the body's first line of defense, neutrophils combat pathogens
through phagocytosis, producing reactive oxygen species and
degranulation, releasing bactericidal substances [15, 16]. A new-
ly discovered protective function of neutrophils is their ability to
form NETs [17], which ensnare and kill microbes. Enzymes local-
ized on DNA strands within NETs, such as neutrophil elastase and
myeloperoxidase, can effectively neutralize the trapped patho-
gens [18]. Neutrophils that migrate to tissues in contact with the
oral cavity naturally form NETs, serving as a protective strategy
for granulocytes in this location [19]. However, excessive NET for-
mation can damage the body's tissues, such as the oral mucosa
[20].

It is plausible that NETs formed by neutrophils in the non-
specific immune response in saliva could be utilized to evaluate
the severity of LP, analyze the effectiveness of treatment over
time, and determine the stability of remission. However, there is
currently no available literature on the study of NETs in the saliva
of LP patients. Therefore, we believe that investigating the pres-
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HBJ/1 B pOTOBOM KMAKOCTW, MOTYT ObITb UCMONBb30BAHbI, BO-NEPBbIX,
[NA oUeHKM cTeneHu TaxkecTn KIJ1, Bo-BTOpbIX, 418 aHanM3a apdek-
TUBHOCTM NPOBOAMMOTO TEPANEBTUYECKOTO BO3AENCTBUA B ANHAMUKE
W, B-TPETbUX, ANA ONpeAeneHua CTOMKOCTU pemuccun. OaHaKo, AaH-
HbIX 06 uccneposaHum HBJ1 B poTOBOW KMUAKOCTM Y NaumeHToB ¢ KM/,
B JOCTYNHOW NuTepaType HeT. B aTol €BA3N, U3yYeHWe COpepKaHNA
HBJ/1 B pOTOBOW KMAKOCTM Y NaLMEHTOB C 3PO3MBHO-A3BEHHOW dOp-
Mot KMNJ1 npu o6pallieHnm K Bpady-CTOMATO/IOrNY, @ TaKKe B AMHAMKKe
nevenus KIMJ1, Ha Haw B3rs4, NPeACTaBAAET HayuHbI MHTEpeC.

LLENb UCCNEAOBAHMUA

OueHUTb AMHAMWMKY cofepiKaHua HBJ1 1 KIETOYHbIX 3/1EMEHTOB
B POTOBOW KMAKOCTU Y MALMEHTOB C 3PO3MBHO-A3BEHHON dopmoii
KM/ cnnsuctoit 060104KM pTa B MPOLLECCE IEYEHWA.

MATEPUAN U METOADbI

Ha KnauHuuyecko 6aze OMCKOro rocyaapCTBeHHOTO MeAMLMH-
CKoro yHusepcuteTa ([OpoAcKas KAMHMYECKas CTOMAaTo/NorMyeckas
noavkauMHuka Ne 1) u npu yyactum LleHTpanbHOM HayyHo-Mccneno-
BaTe/IbCKOM 1abOpaTOpUM NPOBELEHO KAMHWUYECKOE, NabopaTopHoe,
CpaBHUTENbHOE, MPOCNEKTUBHOE UCCeA0BaHMe. B rpynne nauueHToB
C 3p03MBHO-A3BeHHOW Ppopmoit KIMJ/T (n=12) Bce nccnesoBaHMA NpoBo-
AWNNCb [0 NeYeHna —uccnenoBatenbekas Touka «KIMJ1 go neyeHna»
Cpa3y nocne feveHns — uccnefosatenbckaa Touka «KrMJl nocne neve-
HMA». MeguaHa Bo3pacTa NaUMEHTOB C YCTAHOBNEHHbIM AMarHO30M
KM/ 3posuBHO-A3BeHHas ¢opma (no A.Jl. MawkunneiicoHy, 1984
r.) coctaBuna 65,5 net [57,5; 70,3]. KOHTPO/bHYIO rpynny cocTaBuam
12 pobposonbues 6e3 KM/, conoctaBumblx No noay 1 Bospacty (63
[47,3; 66,8]) ¢ rpynnoit naumeHToB ¢ aAuarHosom KM (p>0,05). Bce
naumeHTbl 6b11M MHOPMMPOBaHbI U Aann L0OPOBOSbHOE cornacue
Ha obcnesoBaHve v nedeHne. MPOBOAUIOCH KOMM/IEKCHOE KIMHUYe-
CKoe 06c/efoBaHNeE C LieNbiO BbISBAEHUA COMATUYECKOM NaToNOTUN.
OueHMBaNCcA CTOMATONOTUYECKUI CTaTyC, ONPEeaenssucb WMHAEKCHI
rurmerbl (OHI-S), BocnaneHus gecHbl (PMA), KpoBOTOYMBOCTM Npw
30HAMPOBaHMK AecHeBo 6opo3abl (PBI no Saxer, Miihlemann, 1975).
®urKcMpoBanacb NIOKANM3aUMA, MPOTANKEHHOCTb MOPDONOTUYECKMX
3/1eMEHTOB Ha C/IM3UCTON pTa. Pe3ynbTaThl OLEHMBAAUCD 10 SIeYeHUs
nnocne.

Obuwas Tepanua KM/l nposoamnacb cornacHo deaepanbHbim
KMHUYECKMM PEKOMEHZALMAM COBMECTHO CO CMEXHbIMU CrneLma-
JIUCTaMU (B,epMaTosior, racTPO3HTEPOIOT, SHAOKPUHOOT, NCUXOHEB-
ponor, Kapauonor). MecTHasa Tepanusa BK/KOYana yCTpaHeHUe Mexa-
HWYECKOW TPaBMbl, BAWAHUA 3/1IEKTPO-Ta/IbBaHNYECKOTO AeicTBUA
OPTONEANYECKMX KOHCTPYKLMIA. AHTUCENTUYECKas o0bpaboTka no-
BPEXKAEHHOW CIM3UCTOW OCYLLECTBAANACh NpenapaTamm X0prekcu-
[VHa burntokoHata 0,2% B Buae rens o 10 aHel, npy Heobxoammo-
CTU NpUMeHsAnCh obesbonveatoLme npenapatsl. Mpu 06HapyKeHUK
rpubos Candida spp. B cockobe ¢ 31eMeHTOB NopayKeHus (3po3uid)
Ha3HavasMcb NPOTUBOrPMOKOBbIE MpenapaTbl. MecTHoe seyeHre ao-
NOMIHANOCH penapaHTamu. Bce naumeHTbl Npoxoanan neyexve y Bpa-
Yya napogoHTonora. MoTMBMPOBanM NaLMEHTOB K OTKa3y OT BpeaHbIX
npuBblYeK (KypeHue, anKkoronb), CObNOAEHMIO AMETbI.

C uenbto OUEHKM AMHAMMUKU COAEPKAHUA KNETOUHbIX INeMEH-
ToB v HBJ1 B PX ocywwectensanca eé cbop y 340p0BbIx 40Op0OBO/bLEB
1y naumenToB ¢ KM go v nocne neyenns. 3a 30 muH 1o cbopa P
naumeHT npononackmean pot 100 ma ¢u3mMonornyeckoro pacteopa
NaCl. PX cobupanach B niacTMKoBYO NPObUpPKY TMna «InneHaopd» B
Konmyectse 1-2 M. Mcnonb3oBancs OpurMHabHbIii cnocob uccneso-
BaHMA nNpenapata PX ana obHapykeHns u oueHkn HBJ1, paspaboTaH-
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ence of NETs in the saliva of patients with the erosive and ulcer-
ative form of LP during dental visits and throughout LP treatment
would be of scientific interest.

PURPOSE OF THE STUDY

to evaluate changes in the levels of NETs and cellular ele-
ments in saliva among patients undergoing treatment for erosive
and ulcerative oral LP.

METHODS

A comprehensive clinical, laboratory, comparative, pro-
spective study was conducted at City Clinical Dental Polyclinic
No. 1 in collaboration with the Central Research Laboratory of
Omsk State Medical University, Omsk, Russia. The study focused
on patients with the erosive and ulcerative form of LP (n=12),
with assessments conducted before treatment (referred to as
"LP before treatment") and immediately after treatment (re-
ferred to as "LP after treatment"). The median age of patients
diagnosed with the erosive and ulcerative form of LP (accord-
ing to A.L. Mashkilleyson, 1984) was 65.5 years [57.5; 70.3]. The
control group comprised 12 age-matched healthy volunteers
without oral LP, with a median age of 63 years [47.3; 66.8]. The
difference in age between the two groups was not statistically
significant (p>0.05). All patients provided voluntary consent for
the examination and treatment. The study involved a compre-
hensive clinical assessment to identify any underlying health is-
sues. Dental status was evaluated, and indices such as the Oral
Hygiene Index Simplified (OHI-S), Papillary Marginal Attached
Index (PMA index) for assessing gingivitis, and Papilla Bleeding
Index (PBI) were determined. The location and extent of mor-
phological changes in the oral mucosa were meticulously re-
corded. The results were compared before and after treatment
to assess the effectiveness of the interventions.

The general management of LP was conducted following the
Federal clinical guidelines for the management of patients with
lichen planus (Moscow, Russia, 2015). It involved collaboration
with various specialists, including dermatologists, gastroenterol-
ogists, endocrinologists, neuropsychologists, and cardiologists.
Topical therapy focused on preventing mechanical trauma and
the galvanic effects of orthopedic implants. The damaged muco-
sa was treated with a 0.2% chlorhexidine gluconate gel for up to
10 days, and painkillers were administered as needed. In cases
where Candida species were detected in scrapings from the le-
sions, antifungal medications were prescribed. Reparative treat-
ments were also included in the topical therapy. Additionally, all
patients received periodontal treatment and were encouraged to
quit smoking, reduce alcohol consumption, and follow a specific
diet plan.

Samples were obtained from healthy individuals and pa-
tients with oral LP before and after treatment to investigate the
variations in the levels of NETs and cellular components in saliva.
Before saliva collection, patients rinsed their mouths with 100 ml
of saline solution. Saliva samples, totaling 1-2 ml, were collect-
ed in Eppendorf tubes. Our research team has developed a nov-
el technique for analyzing saliva samples to detect and evaluate
NETs. This method is currently being processed for intellectual
property rights registration. In this technique, the collected saliva
is mixed with a phosphate buffer solution at pH=7.4 in a 1:1 ra-
tio. Then, two parts of the diluted saliva are transferred to a glass
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HbI1 YNeHaMK aBTOPCKOrO KOMNEKTUBA (B HacTosllee Bpems crnocob
3aRBEH AN1A PETUCTPALMM NPaB MHTENIEKTYaNbHOM COBCTBEHHOCTY).
[Ona atoro cobpaHHasa ana uccnenosaHnsa PX passogunack ¢ocdat-
HbIM BydepHbIM pacTBopom npu pH=7,4 B cooTHoweHun 1:1, npu
3TOM 2 YaCTW pa3BefEHHON POTOBOW MMAKOCTU NEepeHOCUIUCh Ha
npeAMETHOE CTeKNo, AobaBnanunck 1 YacTb Hoanaa NponuAamA B KOH-
ueHtpaumm 0,1 mr/mn 1 1 4acTb MOHOKNOHA/bHbIX aHTUTEN K CD45,
MeueHHbIX FITC, npeasapuTenbHO passeséHHbIX docdaTHbIM bydep-
HbIM pactBopom npu pH=7,4 B cooTHoweHun 1:10. MpenapaT UHKY-
6upoBancA Nos NOKPOBHLIM CTEKNOM B BOZAAHOM OaHe B TEMHOTE B
TeyeHue 5 muHyT npm 37°C.

MeToA0M NOMUHECLLEHTHOW MUKPOCKONUK (BO36YKAAMOLMIA
cBeT — 450-480 Hm; amuccua — 515 Hm), B npenapate PX obHapy-
YKMBANNCb U PACCUUTLIBANNCL MPOLIEHTHOE COAEPKaHNe CeayroLLmnX
anemeHToB (puc. 1):

° HUTEBMAHbIX HBJ/T— KpacHO-OpaH»KeBbIX TOBYLUEK, CTPYKTY-
PUPOBaHHbIX B GOPME OAHOW UAMN HECKObKMX HUTEN (pUC.
1a);

e ob6nakoBMAHbIX HBJ1 — noByLIEK KPaCHO-OPaHKEBOIO LiBe-
Ta B popme roMoreHHoro «061aKka», B LLIEHTPe KOTOPOro BY-
3yanusupyetca KneTka, cbopmuposasias HBJI (puc. 1b);

®  KNETOK paHHero HeTo3a — rpaHy/I0uMTa C KPaCHO-OpaHKe-
BbIM A400M 1 BbIxofom JHK B 04HOM UM HECKONBKUX N10-
Kauuax (puc. 1c);

*  JIeMiKOLMTOB — K/ETOK APKO-3eNEHOr0 LiBeTa 6e3 npokpa-
LUEHHOTO0 AAPa UK C KPacHO-opaHXKeBbIM A4pom (puc. 1d);

®  OAMHOYHbIX 3NMTeAMoumTOoB (puc. le); nnactos anuTenu-
OLUWTOB — HECKO/IbKMX 3MUTEIMOLMTOB, PACMOIOMKEHHbIX
rPynnov U UMEeIOLMX MIOTHbIE KOHTAKTbl ApYr C APYrom
(pwc. 1f).

CratucTnyeckas 00paboTKa MOMYYEHHbIX [AaHHbIX OCYLLeCT-
Bnanacb B nporpamme STATISTICA 6.0. MNpoBoguiacb npoBepka Ha
HOPMaNbHOCTb PacnpeaeneHnsa KoMYeCTBEHHbIX NepemeHHbIX (Tect
Wanwupo-Yunka (W)). KonuuecTBeHHble [faHHble NpeACTaB/ieHbl B
dopmate Me [Q1; Q3], MUHMMANbHOMO M MAKCUMaNbHOTO 3HAYEHUA
(min-max). Mpu cpaBHeHUM HE33aBUCHMMBbIX BbIOGOPOK (KOHTPONbHAsA
rpynna u rpynna naumentoB ¢ KIJ1) ucnonbsosaH U-Tect MaHHa-
YuTHU. [JnA CONOCTaBNEHUA Pe3yNbTaToB WUCCAeA0BaHUA B rpynne
naumeHnToB ¢ KIMJ1 B nccnepoBaTeNnbCKMX TOYKAX 4O M NOCAe eYeHns
ncnonb3osanca T-Kputepuid BunkokcoHa. CTaTUCTUHECKM 3HAYMMbI-
MM CYMUTANNCH PA3NNYMA B CPAaBHMBAEMbIX FPynnax npu AOCTUTHYTOM
YPOBHE CTaTUCTMYeCKoM 3HauMmocTu meHee 0,05 (p<0,05).

PE3Y/NbTATDI

CornacHo AaHHbIM KOHCYNLTAaTUBHOTO 3aK/IK0YEHMA TepanesTa, y
Bcex nauueHTos ¢ KINJ1 anarHoctpoBaHa comaTyeckas natonorma: y
9 n3 12 — 3abonesanusa XKT; y 8 n3 12 — 3abonesaHus cepaeyHo-co-
CyaucTon cuctemsl; y 7 3 12 — sHAOKPUHHAA natonorus; y 4 us 12
— annepruyeckune 3abonesanus; y 8 3 12 — supycHole 3aboneBaHmA.
B rpynne KIMJ1 HeygoBneTBOpUTENIbHAA TMIMEHA NONOCTM PTa OTMeYa-
nacb y 9 nauMeHToB, N10Xan rMrneHa — vy 3.

MHpekesl OHI-S, PBI n PMA y Bcex mauuMeHTOB KOHTPO/bHOWM
rpynmnbl CTaTUCTUYECKM 3HAUMMO OT/IMYA/IUCh OT NoKasaTenein UHAeK-
cos B rpynne KMJ1 B uccnegosatensckoit Touke «KMNJ1 go neveHua»
(tabn.). Y Bcex naumneHTos ¢ KMNJ1 B npouecce neyeHns bbina 4OCTUT-
HyTa CTaMA PeMMUCCUMK, KOTopas XapaKTepusosanacb OTCYTCTBMEM
’Kanob u anuTennsaumen aposuin. B uccnemosatenbckoit Touke «KJl
nocne nevyeHna» HabnoLaN0Ch CTaTUCTUYECKM 3HAUMMOE YAyULLeHe
BCEX MHAEKCOB B CPAaBHEHWMU C UccnesoBaTeNbekoit Toukon «KIMJ fo
nedyeHus» (tabn.).

slide. Then, 1 part of propidium iodide at a concentration of 0.1
mg/ml and 1 part of monoclonal FITC-labeled anti-mouse CD45
(previously diluted with a phosphate buffer solution at pH=7.4
in a 1:10 ratio) are added to the glass slide. The specimen was
placed under a cover glass and incubated in a water bath at 37°C
without light for 5 minutes.

Using fluorescence microscopy with an excitation light at
450-480 nm and an emission of 515 nm, we were able to iden-
tify and quantify the presence of various elements in the saliva
preparation (Fig. 1):

e  Filiform NETs: These red-orange traps are structured as

one or more threads (Fig. 1a).

e Cloud-like NETs: These red-orange traps resemble a ho-
mogeneous "cloud", with the central cell that formed
the NETs being visible (Fig. 1b).

e  Early NETosis cells: Granulocytes with red-orange nu-
clei and DNA release in one or more locations (Fig. 1c).

e  Leukocytes: Bright green cells without a stained nucle-
us or with a red-orange nucleus (Fig. 1d).

e Single epithelial cells (Fig. 1e).

e C(Clusters of epithelial cells: Several epithelial cells are
grouped together and tightly interconnected (Fig. 1f).

The data was analyzed using STATISTICA for Windows (Statsoft
Inc. (2001) Statistica software, v. 6. Statsoft Inc., Tulsa, 2001, OK, USA).
Quantitative variables were assessed for the normal distribution using
Shapiro-Wilk's test. The central tendency is described as the median,
lower (Q1), and upper (Q3) quartiles, as well as the minimum and
maximum values, and presented in Me [Q1-Q3], min-max format.
The Mann-Whitney U-test was used to compare a difference in the
dependent variable between two independent groups (the control
group and the group of patients with LP). The Wilcoxon T-test was used
to compare the study results in patients with LP at the research points
before and after treatment. Differences in the compared groups were
considered statistically significant if the achieved level of statistical
significance was less than 0.05 (p<0.05).

RESULTS

The therapist counseling notes indicated that all patients with
LP were found to have various comorbidities. Specifically, 9 out of 12
patients had gastrointestinal diseases, 8 out of 12 had cardiovascular
diseases, 7 out of 12 had endocrine disorders, 4 out of 12 had allergic
diseases, and 8 out of 12 had viral diseases. Additionally, nine patients
exhibited poor oral hygiene within the LP group, while three had poor
personal hygiene.

Furthermore, the OHI-S (Oral Hygiene Index-Simplified), PBI
(Papillary Bleeding Index), and RMA (Russell's Modified Arnett Index)
in all patients of the control group showed statistically significant
differences from those in the LP group at the "LP before treatment"
research point (as shown in Table). After undergoing treatment, all
patients with LP achieved the remission stage, characterized by the
absence of complaints and epithelialization of erosions. Notably,
at the "LP after treatment" research point, a statistically significant
improvement in all indices was observed compared to the "LP before
treatment" point (as shown in Table).

In the saliva samples of all the groups studied a high proportion
of neutrophils were observed to form filiform NETs. Specifically, in
patients with LP before treatment, the proportion of filiform traps
was 7.7 times higher than in the control group (Fig. 2). The saliva
preparation of patients with LP before treatment showed a statistically
significant increase in filiform traps (17.1 [13.1; 25.5]) compared to the
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Puc. 1 Mpumepsi murkpogpomoepagpuli, susyanusupyemelx 8 PMK: (a) HumesudHsle HB/I, (b) obnakosudHblie HB/I, (c) knemku paHHe20 Hemo3a, (d)
nelikoyumel, (€) 00uHoYHble anumenuoyumel, (f) naacmel anumenuoyumMos. JIloMUHeCUeHmMHas Mukpockonus. Ye. x1000

Fig. 1 Fluorescence microscopy images of neutrophils forming neutrophil extracellular traps (NETs) visualized in saliva: a — filiform NETs; b — cloud-
like NETs; ¢ —early NETosis cells; d — leukocytes; e — single epithelial cells; f — epithelial clusters (Original photo, magnification x1000)

Heltpodunbl PX BCex nccnegyembix rpynn yatle scero ¢popmu-
poBanu HuteBuaHble HBJ1, npuuém y naumeHTos ¢ KMJ1 no nevenHua
ux pona 6oina B 7,7 pas bonblue, Yem B KOHTPO/IbHOW rpynne (puc.
2). B npenapate PX y nauveHTos ¢ KMNJ1 B MccnenoBaTebCKoi TouKe
«[0 NeYeHna» HUTEBUAHBIX nosywek (17,1 [13,1; 25,5]) 6bino ctatu-
CTUYECKM 3Haunmo bosnblue (p<0,001) OTHOCUTENBHO MX AONAW B Mpe-
napate KoHTpo/bHoW rpynnbl (2,2; [1,2; 3,1]). Mocne nevenuns KN/l
MHTEHCUBHOCTb GOPMMPOBAHMA HUTEBUAHDBIX JI0BYLLEK CHU3UAACh HA
58% (7,2; [5,6; 10,1], p=0,005) N0 OTHOLLEHMIO K UCCNEA0BATENbCKOM
Touke «KMNJT go neyeHun» (puc. 2). HecmoTps Ha BbIpaXKEHHOE YyMeHb-
weHne gonn HutesuaHbIx HBJ1y naumeHToB ¢ KIJ1 nocne neyeHus,
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control group (2.2; [1.2; 3.1]). Following treatment for LP, there was
a 58% reduction in the intensity of filiform trap formation (7.2; [5.6;
10.1], p=0.005) compared to the pre-treatment stage (Fig. 2). Despite
this decrease, the percentage of filiform NETs in patients with LP after
treatment still significantly exceeded the values of the control group
(2.2; [1.2; 3.1], p<0.001) as shown in Fig. 2.

In the study, it was found that cloud-like NETs were not present
in the saliva under normal conditions (Fig. 2). However, during the
acute inflammatory process in the oral cavity, particularly in the
erosive-ulcerative form of LP, neutrophils actively formed cloud-like
NETs (Fig. 2). Following anti-inflammatory therapy, along with visible
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Tabauya OyeHKa UHOBKCO8 2u2ueHbl, B0CNaneHuUs U Table Evaluation of gingival indices in the control group and
Kposomoyusocmu 8 KoHMponsHol epynne u'y nayueHmos ¢ Kil/1 patients with LP at two specific research points:
8 uccriedosamenbekux moykax «Kr/1 0o neveHua» u «Krl/1 "LP before treatment" and "LP after
nocne neverHusa», Me [Q1; Q3] treatment", Me [Q1; Q3]

KoHTponb KN/ po neyeHna KMNJ/1 nocne neyeHunsa

Control LP before treatment LP after treatment
UHAOEKC rnrneHsbl 1.60 [1.45; 1.78] 2.05 [1.90; 2.25] 1.70[1.30; 1.95]
(OHI-S) p,=0.003 p,>0.05
p,=0.029
NHAaeKc 0.97 [0.76; 1.06] 2.63[2.45; 2.87] 1.48 [1.31; 1.55]
KPOBOTOUYMBOCTHU p,<0.001 p,<0.001
(PBI) p,<0.001
WNHAaeKc BocnaneHus 25.0[19.0; 27.3] 63.0 [45.5; 74.8] 26.5 [25.0; 29.3]
(PMA), % p,<0.001 p,>0.05
p,<0.001

TpumeyaHma: p, — CTaTUCTUYECKan 3Ha4MMOCTb PasNnNyMiA MO OTHOWEHMIO K KOHTPOAIbHO rpynne (U-TecT MaHHa-YnTHw); p, — CTaTUCTUHYECKan 3HAYUMOCTb Pa3UMIA MeX-
[ly uccneposaTenbckumm Toukamu <Kl go nedenua» u «KMNJ nocne nedenua» (T-Kputepuii BunkokcoHa)

Notes: p, - statistical significance of differences between the groups (according to Mann-Whitney U-test); p, — statistical significance of differences between the research
points "LP before treatment" and "LP after treatment" (according to Wilcoxon T-test)

MPOLLEHT 3TOrO TVMa SIOBYLUEK, NO-NPEXHEMY, CTAaTUCTUYECKM 3Hauu-  clinical improvement and the absence of patient complaints, the
Mo (p<0,001) npeBbilan 3Ha4YEHUA KOHTPOAbHOM rpynnbl (2,2; [1,2;  proportion of cloud-like NETs in the saliva did not show statistically

3,1]) (puc. 2). significant changes (Fig. 2).
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KI/1 8 uccnedosamensckux moykax «KI/1 0o neveHusa» u «Kll/1 nocne neyeHua»

601



Zolotov AN et al Neutrophil extracellular traps in saliva

AVICENNA BULLETIN
Vol 26 * No 4 » 2024

60

50

40

30

Leukocytes, %

20

0 o Median
Control OLP after treat. [_25%-75%

OLP before treat. _T_ Non-Outlier Range

Cloud-shaped NETs, %
©
o

“ L

o Median
[125%-75%
_T_Non-Outlier Range

Control OLP after treat.

OLP before treat.

35

30

20

Early NETosis cells, %

-5 o Median
Control OLP after treat. [_25%-75%

OLP before treat. _T_ Non-Outlier Range

40

35 —_—T

30

25

20

Filamentous NETs, %

===

-5 o Median
Control OLP after treat. [_125%-75%
_T_Non-Outlier Range

OLP before treat.

Fig. 2 Graphic presentation of the percentage of filiform NETs, cloud-like NETs, early NETosis cells, and leukocytes in the saliva of the control group
and in patients with LP at the research points "LP before treatment" and "LP after treatment”

BaxkHO OoTmMeTWTb, YTO 0bnakosmaHble HBJ1 B npenapate PXK
B HOpMe He 0bHapyKuBanuch (puc. 2). OgHaKo Npu OCTPOM BOCMa-
JINTE/IbHOM MpoLecce B NOAOCTY pTa, Habnogaemom npu 3po3ms-
HO-A3BeHHOW dopme KM/, HelTpodunbl akTMBHO GopmMMpoBanu
obnakosuaHble HBJ1 (puc. 2). Mocne npoBea&HHOM MPOTMBOBOCMA-
NUTENbHOM Tepanuu Ha GoHe BUAMMOTO KAMHUYECKOTO Y/YULIEHUSA U
OTCYTCTBUSA anob y NaumeHToB 405 obnakoBuaHbIx HB/1 B PXK cTatu-
CTMYECKM 3HAUMMO He M3MeHsanach (puc. 2).

B npenapate P} KOHTPONbHOM rpynnbl KNETKM paHHEro HeTo3a
OTCYTCTBOBaAM, HO NpucyTCcTBOBaAM y nauuneHtos ¢ KM (puc. 2). Cne-
[lyeT OTMETUTb, YTO NPOBOAMMOE NIeYEHME He B/IMANO Ha CoAepKaHne
KNETOK paHHero HeTo3a B npenapate P y naunenTos ¢ KM/ (puc. 2).

CTaTUCTUYECKM 3HAUUMbIX Pa3nnunii cogepannsa B P neiiko-
LIMTOB B UCCNEAYEMBIX FPYNnax He OTMEYanoChb, 4TO, BEPOATHO, MOXKHO
06BACHUTL NpUcyTCTBMEM B PHK ApyrvX TIOMUHECLEHTHO-NO3UTUBHbIX
06bekToB (HB/I, KNETKM paHHEro HeTO3a), BbIABAAEMbIX NPEL/IOKeEH-
HbIM HAMW METOAOM U He onpeaensemblX METOAaMM 06bIYHOV CBETO-
BOM MMKpocKonuu (puc. 2). Mpu uccnegosaHunm npenapata PXK nocne
OKpacku no PomaHosckomy-Mmse y naumeHTos ¢ KMNJ/1 8 PXK Habaoaa-
N10Cb YBeNMYeHNe COAepIKaHNA 1eNKOLMTOB.

B KOHTPOMbHOW rpynne NPOLEHT OAMHOYHbBIX 3MUTENUOLMUTOB
B P (Me=72,5) 6bln CTaTUCTUYECKM 3HAUYMMO BbIlLEe OTHOCWUTENBHO
UX AONW B UCCNeloBaTeNbCkmx TouKax «KM/ ao neveHus» (Me=23,2;
p<0,001) n «KMNJ1 nocne neyenns» (Me=39,9; p<0,001) (puc. 3). Lona
OAMHOYHbIX 3NUTENNOLMTOB Y NaumeHTos ¢ KMNJ1 nocne nevenus boina
BblLLE, YeM A0 neveHus (p=0,001) (puc. 3).
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Early NETosis cells were not found in the saliva samples of the
control group. However, they were present in patients with LP, as
shown in Fig. 2. It is important to note that the treatment did not
impact the presence of early NETosis cells in the saliva samples of
patients with LP (Fig. 2).

There were no significant differences in the levels of leukocytes
in saliva of patients with LP, possibly due to the presence of other
luminescent-positive objects (NETs, early NETosis cells) in the saliva,
detected by the new method we proposed, which are not identifiable
through traditional light microscopy (Fig. 2). When examining the
saliva samples of LP patients with Romanovsky-Giemsa staining, an
increase in the leukocytes levels was observed.

In the control group, it was found that the percentage of single
epithelial cells in the saliva (Me=72.5) was statistically significantly
higher compared to their proportion at the "LP before treatment"
research point (Me=23.2; p<0.001) and "LP after treatment" (Me=39.9;
p<0.001) as shown in Fig. 3. Additionally, the proportion of single
epithelial cells in patients with LP after treatment was observed to be
higher than before treatment (p=0.001) (Fig. 3).

In patients with LP, it was found that the content of epithelial
clusters in the saliva was significantly higher (p<0.001) compared to the
control group both before and after treatment. After the treatment,
the proportion of epithelial clusters decreased substantially by 1.9
times (p=0.005), as shown in Fig. 3.
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Fig. 3 Graphic presentation of the percentage of single epithelial cells and epithelial cell clusters in the saliva of the control group and in patients

at the research points "LP before treatment” and "LP after treatment”

Y naumneHToB ¢ KIMNJT oo 1 nocne nevyeHua cogeprkaHue «nna-
cToB» anuUTeNua B P ctatucTyeckmn 3Haummo (p<0,001) npesbiwano
3HAYEHWSA KOHTPO/IbHOM rpynnbl. Mocne neyeHus Lons sanuTennanb-
HbIX «MIACTOB» CTAaTUCTMYECKM 3HaYMmo (p=0,005) cHM3mnach B 1,9
pas (puc. 3).

OBCYXXAEHUE

Mpw aHanuse PXK, cienyet NOMHUTb, YTO Mbl NOJIYYaEM CMbIB CO
BCEX Y4aCTKOB M BCEX OPraHOB NOIOCTM PTa, 3HAYMT, Mbl aHaNU3MpyeM
«cpegHee» cofepranune HBJT, opMUpytoLLmMXCa KaK Ha y4acTKax 3po-
3uii npu KNJ1, Tak 1 ¢ fecHeBoi 6opo3/bl, UMEIOLLMXCA NapOAOHTa b-
HbIX KapMaHOB, Ha GOHE HeyA0BNETBOPUTEILHOM MMIMEHbI MONOCTU
pTa.

CnywmBaHMe KNeTok ByKKafbHOMO aNUTeNnA paccmaTpuBaetca
KaK 3BEHO Hecnewuuduyeckoin MecTHOM 3aluTbl. HekoTopble aBTopbI
Hab/1104a M U3SMEHEHME KaYeCTBEHHOMN XapaKTePUCTUKM ByKKasbHO-
O 3NUTENNA, @ UMEHHO YBE/IMYEHME YacTOTbl KIETOK C aHOMannAMM
anep, 6e3 akLeHTa Ha KONMYECTBEHHOE OT/IMYME KNETOK BYKKaNbHOMO
anutenusa 8 Hopme 1 npu KMNJ1. Tak, npu yBeIMUYEHUN MUKPOBHOW Ha-
rPY3KM B AECHEBOMN KMAKOCTU YBESIMUMBAETCA COAEPKAHME SNUTENN-
a/IbHbIX KNETOK, YTO YKa3bIBAET Ha COXPaHeHWe 3aLUUTHON GYHKLMM.

DiscusSION

When examining saliva, it is essential to remember that we are
collecting a sample that contains a mixture of secretions from various
parts and organs within the oral cavity. This peculiarity means that we
are analyzing the overall levels of NETs, which are formed in areas of
erosion in LP and from the gingival groove and existing periodontal
pockets in the settings of inadequate oral hygiene.

The shedding of buccal epithelial cells plays a role in nonspecific
local protection. Some researchers have observed changes in the
qualitative characteristics of buccal epithelium, such as an increase in
the frequency of cells with nuclear abnormalities, without emphasizing
the quantitative differences between buccal epithelial cells under
normal conditions and those with LP. Consequently, as the microbial
load in the gingival fluid increases, the content of epithelial cells also
increases, suggesting the preservation of the protective function. Based
on the data gathered, patients with LP exhibit a reduced proportion of
single epithelial cells but a statistically significant five-fold increase in
the proportion of epithelial clusters compared to the control group
[21]. Another study examined the critical intra- and extracellular
components involved in the attachment of hemidesmosomes in LP.
It has been proven that in LP, hemidesmosomes of basal epithelial
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CornacHo nonyyeHHbIM AaHHbIM Yy nauuneHTos ¢ KIMJ1 cHuKeHa aona
OZMHOYHbIX 3MUTENIMOLUTOB, HO CTaTUCTMYECKM 3HAYMMO YBENNYEHA
[lONA «NNACTOBY» 3NWUTENNA B 5 pa3 Mo OTHOLIEHUIO K KOHTpoAto [21]. B
ZPYrom UccnesoBaHunm Bbinn U3yYeHbl KtoUYeBble BHYTPU- U BHEK/E-
TOYHblE KOMMOHEHTbI, Y4acTBYIOLWME B MPUKPENNEHUN TEMULECMO-
com npwu KMJ1. okasaHo, yto npu KMNJT remmnaecmocombl 6a3anbHbIX
3MUTENNOLMTOB AeCTabnNN3MPOBaHbBI, HEAOCTAaTOYHO NPUKPENIEHDI K
6a3asbHOM MeMbBpaHe, YTO BO3MOXKHO 06bACHAET HasMume BonbLIon
0NV anuTeNnanbHblx nnactos B P [22]. Mpwu KM mopdonormyeckn
NOATBEPXKAEHA «AECTPYKLUMA 6a3anbHOM MembpaHbl U dopmmpoBa-
HME PA3MbITOV FPaHMLLbl MEXAY SNUTESIMEM U COEAUHUTENbHOTKAH-
HOI OCHOBOW cM3UCTON 060N0uUKM» [23].

CornacHo nccneposaHuam, B P npu KIMJ1 nosbiwaeTca ypoBeHb
CbIBOPOTOYHOMO MapKEpa aKTUBALMM HEUTPOPUIOB KasibMPOTEKTMHA
[4]. Mopdonormyeckne nsmeHenuna COP npu KM/ onuckiBatoTca Kak
«aKTMBHASA MHBA3MA B CIOM ANUTENNA IMMOLMTOB C GOPMUPOBAHM-
€M JIOKa/IbHbIX FPYNn MMMYHOKOMMETEHTHbIX KETOK, MOBbILEHHAA
MUIPaLMA HEUTPOPUABHbIX FPAHYIOLMUTOB U 303MHOGUN0BY [23]. MpK
KN ana popmmposaHua HeiTpodunamm HBJ1 ecTb Bce «ycnoBusa»:
AMCOMOTUYECKUIA caBUr MUKpobuoTbl COP ¢ yBennyeHnem rpamo-
TPULATENbHbIX MUKPOOPraHM3MOB [6], noBbilleHHble ypoBHU TNF-q,
IFN-a [4, 24, 25], aucbanaHc NPOOKCMAAHTOB M aHTMOKCMAAHTOB, U,
KaK pe3y/ibTaT, NOBbILEHHOE COAEPKAHME aKTUBHbIX GOPM KMUCI0pPO-
Za [26]. Pe3ynbTaTbl HALEro MCCIeA0BaHUA NPOLEMOHCTPUPOBANY,
yTo npw KNJ1 BocnanutenbHbii npouecc 8 COP conpoBoxKaaeTca no-
BbILLEeHWeM 1011 KNeTOK paHHero HeTo3a u HBJ1. Jo neyenuna y naum-
eHToB ¢ KIM/1, Aons HUTeBUAHbIX U 061aKoBMAHbIX HBJ1 B P} npeBbi-
LWana 3HauYeHUsa KOHTPONbHOW rpynnbl. Mpy 3TOM A0S HUTEBUAHOTO
HeTo3a npeBblWwasa 0bnakosUAHbIV B 2 pasa. lNocie neyeHna fons
HUTEBUAHbIX HBJT CTaTUCTMYECKM 3HAYMMO CHUMKAETCA, HO BCE e He
[LOCTUTraeT KOHTPO/IbHbIX 3HaYeHNI, a gons HBJT obnakoBmaHoOro TMna
nocne e4eHna UMeeT IMLLb TEHAEHLMIO K CHUXKEHUIO, CTaTUCTUYECKK
3HAYMMO He OT/IMYAACH OT 3HAYEHUI, onpeaenéHHbIX B npenapate PXK
[0 neyeHns. CornacHo IMTepaTypHbIM AaHHbIM, 06/1aKOBUAHbIN He-
TO3 XapaKTepeH AN MMMYHOMATONIOMMYecKuUX npoueccos [27]. Obna-
KoBuAHble HBJ/1 OKa3bIBAlOT BbIparKeHHOE NoBpexaatoLlee AencTBMe
Ha TKaHW, a 3awWwuTHble 3QdeKTbl Y 06NAKOBUAHBIX NOBYLUEK NPaK-
TUYECKM OTCYTCTBYIOT. Mbl Npeanonaraem, Yto obnakosuaHble HB/
NPOAO/KAKOT OKa3blBaTb NnoBpexaatowee geictave Ha COP, uto, B
KOHEYHOM MTOre, MOXKeT 00yC/I0BANBATb HECTOMKOCTb pemuccun. Mo
Hallemy MHEHMIO, CoxpaHsatoLeeca npucyTcTene B PXK y naumeHToB ¢
KMNJ/1 HuTeBMAaHbIX M 061aK0BUAHBIX HBJT MOXHO paccMaTpmBaTh Kak
NPU3HaK He3aBepLUEHHOCTM BOCMAUTENbHOMO NMPOLLECCa, YTO MOXKET
CBUAETENbCTBOBATb O HACTYNNEHWM HEAOCTATOMHO YCTOMYMBOM pe-
MUCCUM HA GOHE YNYULLIEHNA KIMHUYECKOM KapTUHbI.

3AKNIOYEHMUE

TakMm obpasom, nosbileHne cogepkaHna HBJT u KneTok paH-
Hero HeTo3a B PXK y naumeHTOB ¢ 3p03nBHO-A3BEHHON dpopmolt KIMJI, ¢
OZHOM CTOPOHBbI, MOET CTaTb OLHUM U3 06BEKTUBHBIX U YYBCTBUTE/b-
HbIX MapKEPOB B OLiEHKE 3aBePLLIEHHOCTM BOCMAMTENBHOTO NpoLiecca
1 CTOMKOCTM pemuccuu. C Apyrovi CTOPOHbI, M36bITOYHO 0bpasytoLmecs
npu KMNJ1 HelTpodubHbIe TOBYLLKM, Camm MO cebe ABMATCA OAHUM U3
NOBPEXAAIOLLMX GAKTOPOB, @ 3HAUMUT, MOTYT PACCMATPUBATLCA KaK OLHA
13 NOTEHLMANbHbIX TePaneBTUYECKUX Lienel An1a NPUMEeHeHUA npena-
paToB, 3PdEKTbI KOTOPbIX HaMpPaBeHbl Ha KOPPEKLMIO U3DObITOYHOrO
HeTo3a. M3ydyeHwne HeTo3a npwu KM/ TpebyeT fanbHelwero aHansa ans
BO3MOXKHOTO onpeaeneHus pedGepeHTHbIX 3HAYEHWI, OnpeaensoLLmx
HacTynaeHve CTOMKOM PeMUCCUM Yepe3 OLIEHKY cofepkaHma B P He
TONIbKO NIEVIKOLMTOB, SMUTESIMOLMTOB U NAACTOB SNUTENNS, HO U 0bna-
KoBUAHbIX HBJ1, HUTeBnaHbix HBJ1, KNeTok paHHero HeTo3a.
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cells are destabilized and insufficiently attached to the basement
membrane, possibly explaining the presence of a large proportion of
epithelial clusters in the saliva [22]. In LP, the morphological changes
involve the destruction of the basement membrane and the formation
of a blurred boundary between the epithelium and the connective
tissue base of the mucous membrane [23].

Research indicates that the calprotectin level, a serum marker
of neutrophil activation, increases in saliva with LP [4]. The oral
mucous membrane (OMM) shows morphological changes with
LP, such as active invasion of lymphocytes into the epithelial layers,
formation of local groups of immunocompetent cells, and increased
migration of neutrophilic granulocytes and eosinophils [23]. In LP,
several conditions favor the formation of NETs: dysbiosis of the oral
microbiota with an increase in gram-negative microorganisms [6],
elevated levels of TNF-a, IFN-a [4, 24, 25], an imbalance of prooxidants
and antioxidants, and consequently, elevated levels of reactive oxygen
species [26]. The results of our study demonstrated that with LP, the
inflammatory process in OMM is accompanied by an increase in the
proportion of early NETosis cells and NETs. Before treatment, the
proportion of filiform and cloud-like NETs in the saliva of patients with
LP exceeded the values in the control group. The proportion of filiform
NETs exceeded the cloud-like NETs by two times. After treatment, the
proportion of filiform NETs statistically significantly decreases but still
does not reach the control group parameters, and the proportion of
cloud-like NETs after treatment only tends to decrease, not differing
statistically considerably from the values determined in the saliva
preparation before treatment. According to literature data, cloud-
like NETs are characteristic of immunopathological processes [27].
Cloud-like NETs have a pronounced damaging effect on tissues, and
the protective effects of cloud-like NETs are virtually absent. We
assume that cloud-like NETs continue to have a detrimental impact
on the OMM, which may ultimately cause instability of remission. In
our opinion, the persistent presence of filiform and cloud-like NETs in
the gastrointestinal tract of patients with LP can indicate the ongoing
inflammatory process and insufficiently stable remission despite
improvement in the clinical picture.

CONCLUSION

The elevated presence of NETs (neutrophil extracellular traps)
and early NETosis cells in the saliva of patients with the erosive-
ulcerative form of LP may serve as valuable indicators for evaluating
the resolution of inflammation and the stability of remission. However,
the excessive formation of NETs in LP can contribute to tissue damage,
highlighting the potential of NETs as a therapeutic target. Therefore,
further research is needed to establish reference values for assessing
stable remission by analyzing levels of salivary leukocytes, epithelial
cells, and epithelial clusters, as well as cloud-like NETs, filiform NETs,
and early NETosis cells.
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