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Llenb uccnepoBaHua: OLEHUTb AMHAMUKY NOKa3aTenei MecTHOro UMMyHUTEeTa opodapuHreasbHOro CekpeTa y naumMeHToB Ha GoHe CTPenTOKOKKOBO-
ro TOH3WINTA U XPOHMYECKOI BUPYCHOM MHdEKLMM dnwTeiiHa-bapp (B3B) Ha paHHEM U 3aK/IIOUMTEIbHOM 3Tanax JeveHus.

Martepuan U metoapl: nos HabaoaeHnem Haxogunocb 110 B3poc/bIx NaUmMeHTOB B Bo3pacTe oT 18 Ao 67 NeT, HaXOAMBLUMXCA HA CTaLLMOHAPHOM
JIeYeHnU No noBoAy MHOEKLMOHHOTO MOHOHYKe03a (M) cpefHel cTeneHn TAXKECTU U CTPENTOKOKKOBOTO TOH3UAAWTa — OCHOBHas rpynna (Or). B
KOHTpOsbHYto rpynny (KI) 6b1im BKAOYeHbI 75 Yenosek B Bo3pacTe 18-65 sieT, He 6oneswmx UM v BIB, 4to 6b110 NOATBEPIKAEHO pe3ynbTaTamm nabo-
paTOPHbIX TECTOB. YpoBeHb MecTHOro ummyHuTeTa B OF 1 KI oLeHuBanca npu nomoLLy onpeseneHns B opodapuHreasbHOM CEKpeTe KOHLEHTpaLum
naktodeppuHa, a-uHTepdepoHa-1 u daktopa Hekposa onyxonei-a (PHO-a).

Pe3ynbTaTbl: CpaBHUTE/IbHAA XapPAKTEPUCTMKA YPOBHA NakTodeppuHa y nauneHtos O v KI' cBUAeTeNbCTBOBAMA O TOM, YTO €r0 3HaYeHue y BO/bHbIX
MM (4107,2+117,8 Hr/mn) 66110 CTaTUCTUHECKM 3HAUMMO Bbiwwe (p<0,05), yem y anu, Kl (762,9£16,2 Hr/mn). B OTHOLWIEHWM YpOBHEI O-MHTepdepoHa-|
TaK¥e OTMeYeHa CTaTUCTUYECKM 3HauMMan pasHuua mexay OF v Kl (27,1+1,4 nr/mn 1 11,741,2 nr/mn, cootsetcteeHHo, p<0,05). Yepes 14 aHeit no-
cle NOCTYNNeHMs B CTauMoHap y nauneHtos OF ypoBHU NakToGeppruHa U3SMEHUINCH CTaTUCTUYECKM He3Haunmo (4107,2+117,8 Hr/mn n 5457,8+132,6
Hr/ma, p>0,05). Y7o Kacaetca ypoBHet a-uHTepdepoHa-l, To yepes 14 areit 8 O 0TMEYEHO CTaTUCTUYECKM 3HAUMMOE UX CHUXKeHNe — ¢ 27,1+1,4
nr/mn go 12,3+1,3 nr/mn (p<0,05). UcxoaHo, cpesHecTaTMCTUYECKME NOKa3aTenn yposHa OHO-a y nauueHTtos OF u Kl onpegensance noyTu B npese-
nax Hopmbi (0T 0 o 10,0 nr/mM1) U He UMEeNV CTaTUCTUYECKM 3HAYMMOW PasHMLbI. Mpu rocnuTasmsaumm B ctaumoHap nokasartens @HO-a 8 OF gocturan
ypoBHs 9,96 [8,71; 11,21] nr/mn 1 CTaTUCTUYECKM 3HAYMMO CHU3MNCA Ha 14-e cyTKM nedenna — ao 1,89 [1,57; 2,21] nr/mn (p<0,05).

3aKnoyYeHue: No UToram NPoBeAEHHOTO UCCNIeA0BaHNA bblna NoNyYeHa METOAVKA ONpeaeneHns CTeNeHn MMMYHOIOTMYECKUX HapyLLEeHWI, KoTopas
[lana BO3MOXHOCTb NPOBOAWUTb MOHUTOPUHT 3bEKTUBHOCTM NPOBOAMMON Tepanuu, kak UM y B3pocnbix BIB-3TMon0rMm, Tak U CTPEnTOKOKKOBbIX
TOH3UINTOB, @ TaKXKe MOBbLICUTL MPOrHOCTUYECKYHO TOYHOCTb B OTHOLIEHUW UCXOLO0B MPOBOAVMOrO NeYeHuA.

KntoueBble cnoBa: cmpenmoKOKKo8bIli moH3unaum, UHpeKYUoHHbIU MOHOHYKAe03, supyc SnwmeliHa-bapp, a-uHmepgepoH-1, nakmogpeppuH.
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Objective: The aim of the study was to assess the impact of treatment on local responses in patients with both streptococcal tonsillitis and chronic
Epstein-Barr virus (EBV) infection, by analyzing changes in immune indicators within oropharyngeal secretions at early and advanced treatment stages.
Methods: A study was conducted involving 110 adult patients in the main group (MG) aged 18 to 67 years, who were hospitalized for moderate
infectious mononucleosis (IM) and streptococcal tonsillitis. The control group (CG) consisted of 75 individuals, aged 18 to 65 years, who did not
have IM or EBV, as confirmed by laboratory test results. Local immunity response in both groups was assessed by measuring the levels of lactoferrin,
a-interferon-I, and tumor necrosis factor-a (TNF-a) in oropharyngeal secretions.

Results: The comparative analysis of lactoferrin levels between patients of the MG and the CG indicated that the lactoferrin level in patients with IM
(4107.2+117.8 ng/mL) was significantly higher (p<0.05) than that in individuals in the CG (762.9£16.2 ng/mL). Similarly, the levels of a-interferon-|
also showed a statistically significant difference between the MG and CG, with values of 27.1+1.4 pg/mL and 11.7+1.2 pg/mL, respectively (p<0.05).
Fourteen days after admission, lactoferrin levels in MG patients changed insignificantly, going from 4107.2+117.8 ng/mL to 5457.8+132.6 ng/mL
(p>0.05). However, the levels of a-interferon-l in MG patients showed a statistically significant decrease after 14 days, dropping from 27.1+1.4 pg/mL
to 12.341.3 pg/mL (p<0.05). Initially, the average TNF-a levels in both the MG and CG patients were found to be within the normal range (0 to 10.0
pg/mL) and did not show a statistically significant difference. At the time of admission, the TNF-a level in the MG was measured at 9.96 [8.71; 11.21]
pg/mL. After 14 days of treatment, this level had significantly decreased to 1.89 [1.57; 2.21] pg/mL (p<0.05).
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Conclusion: Based on the study's results, a method was developed to assess the degree of immunological disorders. This method allows for monitoring
the effectiveness of therapy for both IM in adults caused by EBV and streptococcal tonsillitis. Additionally, it enhances the accuracy of the prognosis

regarding treatment outcomes.
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BBEAEHUE

MHOEKUMOHHbI MOHOHYKNeo3 (MM), Kak 3abonesaHue, W3-
BecTeH ewwé ¢ 1880-x, Korga ero, Kak «uamonaTMyeckoe BoCnaneHme
LeWHbIX Kenés», onucan H.®. dunatos [1-3]. MepsnuHan nHbeKLMs,
KOoTopas npeacTasneHa BUPYCaMu CEMENCTBA repnecos, Yalle BO3HHU-
KaeT B AeTckom Bo3pacTe [4, 5-7].

Ha ¢oHe annTenbHOM NepeucTeHLMM BUpPYCa B OpraHu3me npu
MM nopaaroTcs KNeTKU MMMYHHOMN CUCTEMBI, YTO, B CBOKO OYEPEsb,
CTAaHOBMUTCA NPUYMHOMN c60eB B €€ PYHKLMOHANbHOCTH, OCT1abAeHHO
PE3UCTEHTHOCTU K NaToreHam, W, B UTOTe, Pa3BuTuA pAga 3abonesa-
HWI UMMYHOOMOCPEL0BAHHOIO U OHKOrEMATOIONMYECKOro XapaKTepa
[8]. Tak, cnocobHOCTb repnecBMpyCcoB LMKANYECKU PasMHONKATbCA U
[ONNTENbHO COXPaHATBLCA B UHPULMPOBAHHBIX TKAHAX CO3LAET onpese-
NEHHYI0 Yrpo3y MMMYHHOM CUCTEME MYTEM YrHETEHUA € OCHOBHbIX
3BeHbeB 3aWwmThl [9]. JaHHaa cuTyauma B ANUTENbHOMN NepcrnexkTuse
CTAHOBWTCA MPUYMHON nepexosa 3aboneBaHUs B OUTENbHYIO, pe-
uManBmMpytoLLyto Gopmy, a TakkKe PasBUTUA XPOHUYECKUX MHDEKLM-
OHHbIX npoLieccos B opraHuame [10]. Bbicokue pucku passuTusa oc-
NoxHeHn VM, Yacto npuHUMAtOLWMX TAXKENYo dopmy, nobyxaatoT
YYEHbIX K YryBNEHHOMY M3yYEHMIO 3TOWM MHGEKLMOHHOW bonesHu,
KOTOPYHO [JaBHO Y& OTHEC/AW K BUPYCOMHAYLIMPOBAHHOW MMMYHOMa-
Tonorum [11].

NakTodeppuH —kenesocomep:Kallmii 6eN10K — 370 OAHO K3 KAto-
YEeBbIX 3BEHbEB MMMYHUTETA, CTPYKTYPHbIV KOMMOHEHT BPOXAEHHOTO
rYMOPanbHOrO UMMYHWUTETA U perynaTop GyHKLMM MMMyHOKOMMe-
TEHTHbIX KNeToK. IMeHHO KOHLeHTpaLmu naktopeddrHa 3HaunTeb-
HO MoBbIWaTCA Y B3poCabiX ul, ¢ UM [12]. laktodeppuH — 310
6eN0K, NPOAYLMPYHOLLMIACA B aKTUBHOW dase BOCMaAUTENbHOTO Npo-
Llecca, TaK Kak OpraHuM3m ero npumeHset aia 60pbbbl c natoreHamu,
nonasLMMM B OpraHn3m (6aktepuu, rpnbkm, supycsi) [13].

NaktodeppuH 0bnagaet bakTepULMAHBIM CBOUCTBOM, peannsm-
pytoLMMes 3a CHET cBA3M Benka ¢ amnocaxapugamv b6aktepuanbHow
KNETKW, B pe3ynbraTte Yero HabnoaaeTca ToTanbHaA AECTPYKUMA eé
060n04kK. CBA3b NaKkTOoPeppuHa C BUPYCOM NPeAoTBPaLLAeT Aasb-
Hellwee NPOHUKHOBEHWE NaTOreHOB B 3,0P0Bble KNEeTKU. CoaepKUT-
CA 3TOT 3alLMTHbIN GENOK BO BCEX KMUAKMX CPeAax OpraHu3ma, Ho,
OYEBUAHO, UMes MaBHOMN GYHKLMIO 3aLLUMTbI C/IM3UCTBIX, KaK BXOLHbIX
BOPOT 1A NAaTOreHOB, €r0 MaKCUMasIbHO MHOTO B CEKPETOPHbIX KUA-
KOCTAX MaKkpoopraHmsma [13].

He meHee BaXKHbIM MOKa3aTenem MMMYHWTETa ABNAETCA O-WH-
TepdepoH-I, KoTopblt GOpMUPYET MEPBUYHYID IMHUIO 3alUUTbI OT
MHOTUX BUPYCOB, Tak Kak 061aaeT cnocobHOCTbIO NPOAYLLIMPOBATHCA
Ha pPaHHUX CTaZMAX MHPEKLMOHHOTO npouecca [14]. BoipabaTbiBaeTca
OH MpenmyLLecTBeHHO T- 1 B-numdoupTtamu, a B ycnoBuax UHGULM-
pOBaHMA opraHmMama — ewwé n KK-kneTkamu n makpodparamu. Kpome
6710Kaabl CMHTE3a BUPYCHOIO TEHETUYECKOTO MaTeprana 1 6enKoB Bu-
pycHbIx 0bonoyek, a-uHTepdepoH-1 obnagaer cnocobHoCTbO nepe-
[1aBaTb CUTHaN HEMOPAXKEHHbBIM, 30POBbIM KNETKaM, CO34aBas STUM
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INTRODUCTION

Infectious mononucleosis (IM) was recognized as a unique
disease in the 1880° by Nil Filatov, a Russian pediatrician, who
called the syndrome “idiopathic adenitis” [1-3]. IM is a primary
infection, caused by viruses from the herpes family, and typically
occurs during childhood [4, 5-7].

The long-term persistence of the virus in the body affects
the immune system in immunodeficiency disorders. This dys-
function weakens the immune response to pathogens and can
ultimately lead to the development of various immune-mediated
diseases and hematological cancers [8]. The ability of herpes vi-
ruses to reproduce cyclically and persist in infected tissues poses
a significant threat to the immune system by undermining its pri-
mary defense mechanisms [9]. Over time, this situation leads to
the disease becoming chronic and recurrent, as well as causing
the development of long-lasting infectious processes in the body
[10]. The high risk of complications from IM, often taking a se-
vere form, encourages scientists to conduct an in-depth study of
this infectious disease, which has long been classified as virus-in-
duced immunopathology [11].

Lactoferrin is an iron-binding protein that plays a crucial role
in the immune system. It is a key component of innate humoral
immunity and helps regulate the function of immune cells. Re-
search shows that the levels of lactoferrin significantly increased
in adults with IM [12]. Lactoferrin is a protein produced during
the active phase of inflammation, and the body uses it to fight off
microbial threats like bacteria, fungi, and viruses [13].

Lactoferrin has bactericidal properties primarily because it
can bind to lipopolysaccharides in bacterial cell membranes, re-
sulting in their destruction. Additionally, lactoferrin helps combat
viral infections by preventing pathogens from entering healthy
cells. This protective protein is found in all bodily fluids, but it
is most concentrated in secretions that protect mucous mem-
branes, which serve as key entry points for pathogens [13].

Alpha-interferon-I is a crucial indicator of immunity, serving
as the primary defense against many viruses. It can be produced
during the early stages of infection [14]. Alpha-interferon-| is pri-
marily produced by T-lymphocytes and B-lymphocytes. During
infections, it can also be produced by specific cytokine-secreting
cells and macrophages. This protein not only inhibits the syn-
thesis of viral genetic material and membrane proteins but also
sends signals to uninfected, healthy cells. This signaling helps
these healthy cells develop resistance to viruses. By evaluating
interferon levels, we can effectively assess the immune system's
response to viral threats [14, 15].

Given this context, we chose to explore the levels of lacto-
ferrin and a-interferon-l in the oropharyngeal secretions of adult
patients with IM. We measured these levels on the first day of
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NpeanocbINKM A8 NOABAEHUA Y HUX NPOTUBOBMPYCHOM YCTOWYMBO-
ctn. OnpegeneHvie MHTEPGEPOHOBOTO CTaTyca AAET BO3MOXKHOCTb
BOBPEMS OLEHWUTb COCOGHOCTb UMMYHUTETA M B NMOMHOW Mepe pea-
TMpPOBaTb Ha arpeccuBHble AencTaunsa Bupycos [14, 15].

YyuTbiBaa 3T0, Hamu 6bINO NPUHATO pelleHne WUCCNesoBaTb
YPOBEHb NaKTOdeppmHa U a-uHTEpdepoHa-I B opodapuHreansHom
ceKkpeTe y B3poc/blx 60abHbIX MM B 3aBMCMMOCTM OT BO3pacTa, B
nepBblit AeHb NOCTYMN/EHUA B CTaLMOHAp M B AMHAMUKe Ha 14 geHb
neyeHus.

LLENb UCCNEQOBAHUA

OueHWTb AMHAMUKY MoKasaTenein MecTHOro MMMYHUTETa Opo-
bapuHreanbHoro cekpeta y NaLMeHToB Ha GOHE CTPENTOKOKKOBOMO
TOH3WAIUTA U XPOHMYECKOM BUPYCHOM MHeKLMM DB Ha paHHEM K
3aK/II04NTE/IbHOM STanax NeueHus.

MATEPUAN U METOAbI

Basa uccnepoBaHna — PecnybinKaHCKas KAMHUYECKas UHQEK-
LMOHHasA 6onbHULA T. Ydbl. O6BEM BbIOOPKM MCCAEA0BAHNSA COCTABUA
110 naumeHToB (18-67 neT) ¢ MNLIP-NoATBEPXKAEHHBIM AMATHO30M —
MM B coueTaHUM CO CTPENTOKOKKOBbIM TOH3W/IIMTOM (OCHOBHAA rpyn-
na; Or). 3tnonorus UM — BIE, popma — Kenesncro-aHrMHo3Has, cTe-
NeHb TAXKECTU — CPeaHAA. YCI0BUA eveHns — cTaumoHapHble. Mepuog,
nccnefoBaHUsA — CeHTABPb-HOABPL 2023 1. Bce y4acTHWMKM nognucanm
MHOOPMMPOBAHHOE COacKe Ha y4acTue B UCCNEA0BAHUMN.

Mopasnstollee Konnyectso 6obHbIX 52 (47,3%) u3 110 cocTa-
BUAM NauMeHTbl B Bo3pacTe oT 31 go 55 net, 31 naumeHT (28,2%) oT-
HOCKAICA K BO3pacTHOW KaTteropum 18-30 neT, M ToNbKO 27 60/IbHbIX
(24,5%) coctaBnsnm nuua B Bo3pacte oT 56 A0 67 neT. bonbHbIX BKAO-
4anu B UccnegoBaHWe PaHAOMU3MPOBAHO MO Mepe WX MOCTyNAeHUs
B CTaLMOHap.

Mpw ycTaHOBNEHUM AMarHo3a «MHOEKLMOHHBIA MOHOHYKIE03»
Mbl PYKOBOZCTBOBA/IMCb ONPEAENEHHBIMM KPUTEPUAMMU: Kanobamm
60/1bHbIX, AaHHbIMM aHaMHe3a, NPOBEAEHHOIO KAMHUYECKOro obcne-
[0BaHuA, pesynbtatamm UOA v MLP.

Kputepusamm BKIOYEHMS MALMEHTOB B MCCAeLoBaHWe Oblan
KNUHWYecKne npusHaku UM 1 ToH3MAAUTa: GapUHTO-TOH3UANNT, IMM-
baseHonaTtvs, renatocnieHoMeraaums.

Kputepuamm ncknoueHns boinm: otcytcteune IgMVCA, Hanmume
IgGEBNA, otcytctaue IgM LIMB, Hanunune 1gG LUMB, Hannume 1gG HHV
6 TMna, oTpuuaTensHble pesynbtatol MLUP k BI6, LMB HHV 6 Tmna, a
TaKKe nonoxutenbHble IgM 1 1gG K TOKCONAasme roHAMK; NOAOKM-
TeNbHbIN 3KCNPecc-TecT Ana AMarHocTMku BUY nHdekumm, renatnutos
A, B, C, rpunna u ageHosumpyca.

B KoHTposbHyto rpynny (K) 6b1am BKAOUEHBI 75 YenoBeK B BO3-
pacte 18-65 ner, He 6onesLmx UM u BIB, uto 6bi10 NOATBEPKAEHO
pe3ynsTaTamu 1abopaTopHbIX TECTOB.

YpoBeHb mecTHOro ummyHwuTeTa B O 1 KI' oueHvBanca npu no-
MOLLM onpeaeneHns B opodapuHreasibHOM CEKpeTe KOHLEHTpaLum
naktodeppuHa, a-uHTepdepoHa-l n dakTopa Hekposa onyxonen-a
(®HO-a).

CraTuctnyeckas 06paboTKa KONMUYECTBEHHbIX AaHHbIX OCYLLECT-
B/IANIACb C MOMOLLBIO NapameTpuyeckmx Kputepues. Lindposble faH-
Hble BCEX KAMHWYECKMX UCCaefoBaHui obpabaTbiBasnMcb METOLOM
BAPUALMOHHOW CTaTUCTUKM C BbIYMCIEHUEM CpesHel BennunHbl (M)
1 e€ oLWMBKM (mM). YpoBEHb Pasnnumnii mexay ABYMA CPeAHUMM BENU-
YMHamu (NoKasaTeslb CTaTUCTMYECKOW 3HAUYMMOCTU — P) onpeaensnca
no t-kputepuio CTbtogeHTa. HopmanbHOCTb pacnpesaeneHus rpynn
nccnesfoBaHus nposepsanacb no metogy Konmoroposa-CmupHOBa.

hospital admission and again on the 14™ day of treatment, ac-
counting for patients' age.

PURPOSE OF THE STUDY

To assess the local immunity indices in oropharyngeal se-
cretions of patients with streptococcal tonsillitis and chronic Ep-
stein-Barr virus infection at the early and late stages of treatment.

METHODS

The study took place at the Republican Clinical Infectious Dis-
eases Hospital, Ufa, Republic of Bashkortostan, Russia. It involved a
sample size of 110 patients of the main group (MG) (ages 18 to 67)
who were diagnosed with IM confirmed by PCR, along with strep-
tococcal tonsillitis. The etiology of IM is Epstein-Barr virus (EBV),
characterized by the triad of fever, pharyngitis, cervical lymphade-
nopathy, and moderate severity. All patients received inpatient
care, and the study was conducted from September to November
2023. Informed consent was obtained from all participants.

The majority of patients (52, or 47.3% of the total) were
aged 31 to 55 years, 31 patients (28.2%) were aged 18 to 30
years, and 27 patients (24.5%) were aged 56 to 67 years. Patients
were randomly included in the study upon their admission to the
hospital.

To establish the diagnosis of IM, we utilized specific criteria
including patient complaints, medical history, clinical examina-
tion, ELISA, and PCR results.

The inclusion criteria for the study were clinical signs of
mononucleosis and tonsillitis, such as pharyngeal tonsillitis,
lymphadenopathy, and hepatosplenomegaly.

Exclusion criteria included: the absence of IgM VCA, pres-
ence of IgG EBNA, absence of IgM CMV, presence of IgG CMV,
presence of IgG HHV type 6, negative PCR results for EBV, CMV,
and HHV type 6, as well as positive IgM and 1gG for Toxoplasma
gondii; a positive rapid test indicating HIV infection, and infec-
tions of hepatitis A, B, C, influenza, or adenovirus.

The control group (CG) consisted of 75 individuals aged 18
to 65 years who did not have infectious mononucleosis or EBV, as
confirmed by laboratory test results.

To assess local immunity response in both the experimental
group and the control group, we measured the levels of lactofer-
rin, a-interferon-1, and tumor necrosis factor-a (TNF-a) in oropha-
ryngeal secretions.

Statistical analysis of quantitative data was conducted using
parametric criteria. Data from all clinical studies were analyzed
using variation statistics, calculating the mean value (M) and its
standard error (m). The significance of differences in quantitative
parameters between the groups was determined using the un-
paired Student’s t-test, and the normality of distribution for study
groups was tested via the Kolmogorov-Smirnov test. Among the
parameters, only TNF-a did not follow a normal distribution, so
its values before and after treatment were reported as medians
and 25'™ and 75% percentiles (Me [Q1; Q3]). The nonparametric
Wilcoxon test was used to compare TNF-a levels before and after
treatment. The differences were considered statistically signifi-
cant at p<0.05.

RESULTS

The analysis of lactoferrin levels in the MG compared to
the CG revealed significant differences. The lactoferrin level in
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EAMHCTBEHHbIM NAapaMeTPOM, KOTOPbI He MMeN HOPManbHOro pac-
npegenexus 6oin PHO-a, NO3TOMY €ro 3Ha4eHMe L0 M NoC/e eYeHus
6b1710 NpMBELEHO B BUAE MeanaHbl (Me) 1 HUKHEro 1 BepxXHero Kap-
Tineit [Q1; Q3]; oA cpaBHeHUA ero ypoBHel 4O M Noc/ie NedeHns
NPUMEHANCA HEMAPAMETPUYECKUI KpUTEPUI BunKkoKkcoHa. Pasanuns
CYUTANINCh CTAaTUCTUYECKM 3HaUMMbIMK Npu p<0,05.

PE3YNbTATbI

CpaBHWTE/IbHAA XapaKTEPUCTUKA YPOBHA NakTodeppurHa y Nauym-
eHToB OF 1 KI cBuAaeTenbcTBOBaNA O TOM, YTO €ro 3HaueHue y 6onb-
Hbix UM (4107,21117,8 Hr/mn) 6b110 CTaTUCTUYECKM 3HAYMMO Bbille
(p<0,05), 4yem y my, rpynnbl KOHTPOAA (762,9+16,2 Hr/mn) (Tabn. 1).
lMpeBbiIano ero 3HaYeHne U HOPMaTMBHbIE AaHHbIe. [0 AaHHbIM Na-
6opaTopuu, KOTOPaA OCYLLECTBAANA aHaNN3, HOPMA NakTodepprHa B
opodapuHreanbHOM CeKkpeTe 340P0BbIX /UL, [OMXKHA COCTaBAATb OT
600,0 £o 900,0 Hr/mn, a pocT ero ypoBHA Y 60/IbHbIX TOH3U/IIUTOM
CBUZETENbCTBYET O 3aLLMTHOM aKTUBALMM XKee3ocoaepHallero ben-
Ka Npu MMeloLLemcA BOCNaaMTeNbHOM npoLiecce.

MopobHble M3MeHeHMsA, COMPOBOMKAAIOLLMECA POCTOM YPOBHSA
nakTodeppuHa B poTOBOM cekpeTe y 6onbHbIx UM, aBnatoTca cauae-
TEeNbCTBOM 3HAUUTENbHOTO MOBPEXAEHUA TKaHEMN, aKTUBHOMN aerpa-
HYNALMM HEUTPOGUNOB NOA, BAMAHUEM baKTepUaNbHbIX TOKCMHOB,
KOTOpble Hanpae/eHbl Ha yMEHbLUEHNE MMMYHOO6YCI0BNEHHO anb-
Tepauum TKaHeMN.

Hopma o-uHTepdepoHa-1 B opodapuHreanbHom cekpete 340-
poBbix nuy, Konebnetca ot 10,0 go 15,0 nr/mn. MNpoBeaéHHoe Hamu
UCCNef0BaHME YKa3bIBAET HA TO, YTO COAEPIKaHMe 3TOro NoKasatens y
naupeHToB O 3HaUMTENbHO NPEBbLILLAN0 HOPMATUBHbIE NOKA3aTeNN U
TaKKe 6blNI0 CTAaTUCTUYECKM 3HAUMMO Bbille (p<0,05) ypoBHA a-MHTep-
depoHa-l y nnuy Kr (tabn. 1).

[JaHHbIV NoKasaTesb NpU HaAUuMKM MHGEKLIMOHHOTO npoLecca
PEe3Ko BO3pacTaeT, YCUAMBas creuuduyeckmnii 0TBeT MMMYHHOMN CU-
CTEMbI, MO3TOMY, MOBbILIEHWNE KOIMYECTBA -UHTepdepoHa-I B opoda-
pUHreanbHoM cekpete 60bHbIX UM 1 TOH3UAIUTOM ABIAETCA Ypes-
BbIYAMHO BaHbIM A/19 OpraHM3ma.

Bcem 60nbHbIM MM, KoTOpble Bxoguan B OF 6bi10 NpoBeseHO
KOHTPOJIbHOE UCCNef0BaHMe MECTHOTO UMMyHUTETa Yepes 14 aHel
OT Hauasa nedverus. Npu 3TOM, KaK U 40 NIeYeHUs, Y HUX UCCeaoBa-
JIVCb YPOBHYM NakTopeppuHa u o-uHTepdepoHa-l. Mpu noctynneHnm B
CTaLMOHap YpOoBeHb NaKTODEPPUHA Y 3TOW KaTeropum BobHbLIX Bbin
[lOCTaTOYHO BbICOKMM M cocTasnan 4107,2+117,8 Hr/mn, 4To He nme-
N0 CTAaTUCTUYECKM 3HAUMMON pasHuLbl (p>0,05) ¢ nokasaTenem nak-
TodeppuHa (5457,8+132,6 Hr/mn), KoTopblid BbiN NoNyyeH Yepes 14
[IHel noc/ie NocTynaeHus B cTaumoHap (tabn. 2).

XoTa a-uHTepdepoH-1 n He obnagaeT NpPAMbIM NPOTUBOBUPYC-
HbIM [IeCTBMEM, HO OH CNOCOBEH CTUMYNMPOBATb MMMYHHYIO CUCTe-
My K 6opbbe ¢ MHDEKLIMOHHBIM areHToM. Kak B1AHO 13 Taba. 2, ero
KONMYECTBO 6bIJI0 AOCTATOYHO BbICOKMM MPU NOCTYMIEHUU, B MOMEHT

Tabauya 1 [lokazamenu MECMHO20 UMMyHUMemMa 0podapUHeeasnbHo20

cekpema y nayueHmos O u KI omHocumesnsHo
pehepeHcHbIX 3HaveHud, M+m

MG patients was found to be 4107.2+117.8 ng/mL, which was
statistically significantly higher (p<0.05) than the CG's average
of 762.9£16.2 ng/mL (see Table 1). This value exceeded both the
normative data and threshold levels established for healthy indi-
viduals. According to laboratory benchmarks, the normal range
for lactoferrin in the oropharyngeal secretions of healthy individ-
uals is between 600.0 and 900.0 ng/mL. The elevated lactoferrin
levels observed in patients with tonsillitis indicate the activation
of protective iron-containing proteins in response to inflamma-
tion.

Such changes, accompanied by an increase in lactoferrin
levels in oral secretions of patients with IM, indicate significant
tissue damage and active degranulation of neutrophils due to
bacterial toxins. These changes aim to reduce immune-mediated
tissue alterations.

In healthy individuals, the normal range of a-interferon-I in
oropharyngeal secretions is between 10.0 and 15.0 pg/mL. Our
study found that the levels of a-interferon-I in patients in the MG
significantly exceeded these normative values and were statisti-
cally higher (p<0.05) than those in the CG, as shown in Table 1.

This indicator rises sharply in the presence of an infectious
process, enhancing the specific response of the immune system.
Therefore, the increased levels of a-interferon-I in the oropharyn-
geal secretions of patients with IM and tonsillitis are crucial for
the body’s defense mechanisms.

All patients with IM included in the MG underwent a
follow-up study of local immunity 14 days after treatment
commenced. Similarly to before treatment, we studied their
lactoferrin and a-interferon-I levels. Upon admission to the hos-
pital, the lactoferrin level in these patients was notably high at
4107.2+117.8 ng/mL. This level did not show a statistically sig-
nificant difference (p>0.05) compared to the lactoferrin level of
5457.8+132.6 ng/mL measured 14 days after hospital admission,
as detailed in Table 2.

Although a-interferon-I does not exert a direct antiviral ef-
fect, it can stimulate the immune system to combat infectious
agents. As shown in Table 2, the levels of a-interferon-I were no-
tably high upon admission at the time of acute clinical manifesta-
tions. These levels decreased significantly (p<0.05) 14 days after
admission, coinciding with the reduction of clinical symptoms re-
lated to IM and tonsillitis.

The average TNF-a levels in the oral secretions of patients
with Ml were found to be within a nearly normal range (0 to 10.0
pg/mL). They did not show a statistically significant difference
when compared to healthy individuals (see Table 3). Upon ad-
mission, the TNF-a level in the oral secretions of IM patients was
9.96 [8.71; 11.21] pg/mL. On the 14th day of treatment, this level
decreased significantly to 1.89 [1.57; 2.21] pg/mL.

Table 1 Local immunity indicators in oropharyngeal
secretions among MG and CG patients compared
to reference values, M+m

noxésarenu PedepeHcHble 3HaueHus OF/MG n=110 KF/CG n=75 p
Indicators Reference values
J1aktodeppuH, Hr/m 600.0-900.0 4107+117.8 762.9+16.2 <0.05
Lactoferrin, ng/mL
B AEEGR IO, L 10.0-15.0 27.1+1.4 11.741.2 <0.05

a-interferon-I, pg/mL

[prvMmeyaHue: p — CTaTUCTUYECKM 3HAUMMaA pasHuLa mexay OF u KI'
Note: p — statistically significant difference between MG and CG
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Tabnauya 2 [Nokasamenu MecmHo20 UMMyHUMema 8
opogapuHzeansHom cekpeme y nayueHmos O Ha
PA3AUYHbLIX 3Manax e4eHus 8 cmayuoHape, M+m

At admission
n=110
NaktobeppuH, Hr/mn 4107+117.8
Lactoferrin, ng/mL
a-uHTEePdEPOH-I, nr/mn 27.141.4

a-interferon-I, pg/mL

Mpwu noctrynneHun

Table 2 Local immunity indicators in oropharyngeal
secretions in MG patients at different inpatient
treatment stages, M+m

Ha 14-e cyTKu neyeHun

14 days after admission p
n=110
5457.8+132.6 >0.05
12.3+1.3 <0.05

NpumeyaHwe: p — CTaTUCTUYECKAsA 3HAUYMMOCTb PA3INUYMIA MEXAY 3HAYEHUAMM NPY NOCTYNAEHWUM U Ha 14-e CyTKM NeveHus
Note: p — statistical significance of differences between values at admission and on the 14" day of treatment

APKMX KIMHUYECKUX NPOABAEHUI, U CTATUCTUYECKM 3HaUMMoO (p<0,05)
CTano MeHblue Yepes 14 aHel nocne rocnutaamMsaLmu, Koraa yracana
KAMHUYecKaa cumntomaTtuka UM m ToHsmaamTa.
CpeaHecTaTucTMYeckme nokasatenu yposHsa ®HO-a B potoBom
cekpeTe nauueHToB ¢ MM 1 y 300pOBbIX WL, ONPeaensnncb noyuTu
B npeaenax Hopmbl (ot 0 4o 10,0 nr/mMA) U He UMM CTaTUCTUYECKU
3HauYMMOM pasHuLpl (Tabn. 3). Mpwy rocnuTanUsaLmm B CTaLMOHap no-
Ka3zaTenb PHO-a B poToBOM cekpeTe 60/1bHbIX MM focTuran yposHs
9,96 [8,71; 11,21] nr/mn. CTaTUCTUYECKM 3HAUMMO ypoBeHb OHO-a
CHU3WUACA Ha 14-e cyTKu neyeHns — oo 1,89 [1,57; 2,21] nr/ma.

OBCYXXAEHUE

MmmyHocynpeccvBHoe felcTeue areHToB UM 13yy4anocb MHoO-
rMmu y4éHbimm [10]. AkTvBHas nponndepauys BUPYCOB B OpraHax,
coepaLmx IMMPONIHYIO TKaHb, MOXKET NPUBOAUTL K USMEHEHUAM
BO BCEX 3BEHbAX MMMYHHOM CUCTEMBI, YTO, BEPOATHO, MOXKET ObITb
NPUYNHOW ANUTENBHOTO TeueHns 6onesnu [14].

Tak, NpoBeAEHHbIe PA3/INYHBIMUN aBTOPAMM UCCNEA0BAHNA CBU-
[EeTeNbCTBYIOT B MOMb3Y YMEHbLEHNUA 0bLLero Koamyectsa T-numdo-
LMTOB 6€3 HapyLLEeHUA COOTHOLLEHUA UX CyBnonynaLmi, ymeHbLLeHne
npoueHTa B-nnmoounTos, CHUNKeHWE MoKasaTenel arouMTopHOM
aKTUBHOCTU HEUTPODUNOB Ha HOHE HeLOCTAaTOYHOro CMHTE3a IgA [4,
9,11].

YKa3aHHble U3MEHEHWA KOPPENUPYHOT C MOBbILLEHHBIM KOWYe-
CTBOM NakTodeppuHa, nHTepdepoHa (IFN-y) 1 CHUKeHMEeM ypOBHA
®HO-a [9, 13]. laHHan TeHAEHLMA YETKO NPOCNEXKMBaeTCa y obcne-
[0BaHHbIX Hamu 110 601bHbIX UM. C Lenbto onpeseneHuna cTenexm
HapyLIEeHUs MECTHOr0 UMMyHUTETa Yy 0b6cnefoBaHHbIX MaLMEHTOB,
Hamu 6blM UcCen0BaHbl YPOBHU NakTodepprHa, a-uHTepdepoHa-|
1 ®HO-a B opodapuHreanbHOM CEKpeTe.

Tak, uccnefoBaHMe OCODEHHOCTEM AMHAMMKM MOKasaTenemn
nakTodeppuHa B opodapuHreasbHom cekpete 60bHbIX UM aatot oc-
HOBaHMWe YCTaHOBWTb, YTO AAHHbIN NOKa3aTe/lb MMEET CyLLECTBEHHOE
3HAYeHWe KaK B AMArHOCTUYECKOM MPOLLECCe, TaK U B BOMPOCE Mexa-
HM3Ma Pa3BUTUA MHEKLMOHHOTO NpoLecca.

Mpy rocnuTanMsauumM B CTaLMOHAP YPOBEHb saKTodeppuHa
(4107,24117,8 Hr/mn) y 60/1bHbIX UM npeBbilan TaKoBOA Y 340p0BbIX
B 5,4 pasa, 4To yKa3biBaeT Ha aKTMBALMIO IOKAIbHOTO UMMYHUTETA B
POTOBOW NoAOCTU. PocT ypoBHA nakTodeppuHa y 6onbHbIX ¢ MM cBu-

Tabauya 3 YposeHbs ®HO-a 8 opoghapuHeeanbHOM cekpeme
y 60n16HbIX OF U KI, M+m

MNokasartenb or/maG
Indicator n=110
®HO-a, nr/mn
+
TNF-a, pg/mL 9.96+1.25

MprmeyaHue: p — CTaTUCTUYECKAA 3HAUMMOCTb PA3NNUMIA MEXKAY rpynnamm
Note: p — statistical significance of differences between groups

DiscussION

Several scientists have studied the immunosuppressive ef-
fects of IM agents [10]. Active virus proliferation in organs con-
taining lymphoid tissue can lead to changes throughout the im-
mune system, which may explain the long-term course of the
disease [14].

Thus, studies by various authors show a decrease in the
total number of T-lymphocytes without altering their subpopula-
tion ratios, a reduction in the percentage of B-lymphocytes, and a
decline in phagocytic activity indicators of neutrophils amid insuf-
ficient IgA synthesis [4, 9, 11].

These changes are associated with increased levels of lacto-
ferrin, interferon gamma (IFN-y), and decreased TNF-a levels [9,
13]. We observed this trend clearly in the 110 patients with IM.
To assess the degree of local immune impairment, we measured
lactoferrin, a-interferon-I, and TNF-a levels in oropharyngeal se-
cretions.

Therefore, analyzing the changes in lactoferrin levels in the
oropharyngeal secretions of IM patients indicates that this mark-
er is significant both for diagnosis and understanding the mech-
anisms of infectious process development. During the hospital
stay, lactoferrin levels (4107.2+117.8 ng/mL) in IM patients were
5.4 times higher than in healthy individuals, suggesting activation
of local immunity in the oral cavity. The rise in lactoferrin reflects
activation of this iron-containing protein during inflammation,
making it a useful indicator.

Measuring a-interferon-I in the oropharyngeal secretions of
IM patients is essential for monitoring infection progression. Its
level in the MG (27.1£1.4 pg/mL) significantly exceeded standard
values (10.0 to 15.0 pg/mL), and it was notably higher (p<0.05)
than in the CG (11.7£1.2 pg/mL).

After treatment, a-interferon-I levels changed dynamically.
Its high levels during hospitalization were accompanied by pro-
nounced clinical symptoms (27.1+1.4 pg/mL) and significantly de-
creased (p<0.05) 14 days post-admission to 12.3+1.3 pg/mL.

Significant deviations occur in the ratios of T- and B-lym-
phocyte populations during the IM clinical course [13]. At admis-
sion, the proinflammatory cytokine TNF-a in the oral secretions
reached 9.96 [8.71; 11.21] pg/mL, which significantly decreased

Table 3 TNF-a levels in oropharyngeal secretions in MG and CG patients, M+m

Kr/CG
n=75 P
7.50+£1.23 >0.05
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[eTenbCTBYET 00 aKTUBALMM KeNe3ocoaepKallero beska npu umeto-
LLLemca BOCMaMTeNbHOM NPOLLECCE, MOKa3aTeNeEM KOTOPOTO OH MOMKET
CNYXKNTb.

Onpeaenexue a-uHTepdepoHa-I B opopapuHreansHom cekpete
y naumeHToB ¢ UM 0bycnoBneHo HeobXoAMMOCTbIO MOHUTOPUHTA Te-
YeHua UHOeKLMK. TaK, coaepskaHue 3TOro NoKasaTensa y nauneHToB
Or (27,1+1,4 nr/mn) 3HauMTENbHO NPEBbILLIAN0 HOPMATUBHbIE NOKa3a-
Tenm (ot 10,0 mo 15,0 nr/mn) 1 BbIIO CTATUCTMYECKM 3HAYMMO BbiLle
(p<0,05) ypoBHs a-nHTEpdepoHa-l y anw Kr (11,7+1,2 nr/mn).

MpeTepnesan M3MeHeHWA U a-UHTepdepPOH-| B AuHaMUKe, no-
cNne NpoBefgHHOro feyeHns. Ero konnyectso 6b110 JOCTATOYHO Bbi-
COKMM MpW FOCMUTANN3aLMU, B MOMEHT APKUX KNAMHUYECKMX NPOAB-
nennid (27,121,4 nr/mn), n ctatucTMdeckn 3Hadmmo (p<0,05) crano
MeHbLUMM Yepes 14 aHeit nocne rocnutanmsaumm (12,3+1,3 nr/mn).

B npouecce pa3suta MM BO3HMKAIOT CyLLECTBEHHbIE OTK/IOHE-
HMA B KONMYECTBEHHOM COOTHOWEHWUM T- 1 B-nonynaumin aumdoum-
ToB [13]. MpK rocnuTanMsauum B CTaLMOHap, NPOBOCMANUTENbHBIN
umToKMH ®HO-0 B poToBOM ceKkpeTe 6oabHbIX MM gocTuran ypoBHs
9,96 [8,71; 11,21] nr/mn. CTaTUCTUYECKM 3HAYMMO HUKE MO CPaBHe-
HUIO C UCXOAHBIMM AaHHbIMM OH cTan Yepes 14 cytok — 1,89 [1,57;
2,21] nr/mn.

3AKNIOMEHUE

MM y B3pOCNOi KOropTbl MaLMEHTOB NPUBOAUT K XPOHM3ALMK
MHOEKLIMOHHBIX MPOLLECCOB 33 CYET MOPaXKEHUs KIOYeBbIX 3BEHbEB
MMMYHHOW CUCTEMbI, BbI3bIBaA TAXKENOE TEYEHME M YaCTble peLnamBbl
CTPENTOKOKKOBOIO TOH3UNUTA, B YaCTHOCTHU. Be,ﬂ,yLIJ,VIMVI NOoKa3aTena-
MW COCTOAHUA MECTHOrO MMMYHUTETa B OPOdapMHreanbHOM cekpeTe
B3POC/bIX NALMEHTOB NPU CTPENTOKOKKOBOM TOH3UNNNTE, NPOTEKAto-
Lem Ha doHe MM, MOXKHO CuMTaTb YPOBHM NAaKTODEPPUHA 1 O-UHTEP-
depoHa-l. OLHUM U3 KPUTEPUEB TAMKECTU TEYEHWS CTPENTOKOKKOBOIO
TOH3MUAUTA Ha oHe MM y 6o/IbHbIX ABNAETCA NoBbileHWe B 5 pas
naktodeppuHa 1 BABOE — 0-MHTepdepoHa-1. OnpeaenéHHble NoKasa-
Te/M MOTYT YKa3blBaTb Ha 3aTAXHOE TedeHne 3a60/1eBaHMA U BO3MOMK-
HOe pa3BUTME XPOHM3aLIMK NpoLecca.

to 1.89 [1.57; 2.21] pg/mL after 14 days, indicating a reduction in
inflammation.

CONCLUSION

In adult patients, IM can lead to chronic infections by dam-
aging critical components of the immune system. These changes
can result in severe cases and frequent relapses of streptococcal
tonsillitis. The levels of lactoferrin and a-interferon-I in the oro-
pharyngeal secretion of these patients are significant indicators
of local immunity. A primary criterion for assessing the severity of
streptococcal tonsillitis associated with IM is a five-fold increase
in lactoferrin levels and a two-fold increase in a-interferon-I lev-
els. Specific indicators may also suggest a prolonged course of the
disease and the potential for it to become chronic.
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