O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0824U000255
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 10-01-2024

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. llep6axk Biktopis BanepiiBHa

2. Viktoriia Shcherbak

KBasmigikamis:

InenTudgikarop ORCID ID: 0000-0002-9268-6454

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHeliaIbHOCTI: 228

Ha3zBa HayKoBoi creniasibHOCTI: [Texiatpis

T'anyss / ranysi 3HaHb!

OcBiTHBO-HAayKOBa Mporpama 3i creniaJabHOCTI: [legiatpis

JlaTa 3axHcCTy:

CrneniaJbHICTh 3a OCBITOIO: JlikyBasibHa CripaBa

Micue po60oTH 34,00yBayva: [TosTaBCchbKuil AEPKABHUI MEAMYHMI YHIBEPCUTET
Kopg 3a €IPIIOY: 43937407

Micue3HaxoaKeHHS: ByJ1. llleByeHko, Oyp. 23, TlonTasa, [TonTaBchkuii p-H., 36011, Ykpaina
dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHiCTEPCTBO OXOPOHU 340POB'st YKpaiHu

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Cleliajai30BaHOI BYEHOI pasu). 4539
IToBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [10/ITaBCHKMIA IEPKABHUI MEAVYHUI yHIBEPCUTET
Kopg 3a €IPIIOY: 43937407

Micue3Haxoa>KeHHS: By [lleBuenko, 6y, 23, [TonTasa, [TonTaBcbkuii p-H., 36011, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTePCTBO 0XOPOHU 31,0POB's YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: TTonTaBChKuUii iepKaBHUI MEUYHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 43937407

Micuesnaxo,rm(eﬂnﬂ: ByJ1. llleBueHKo, 6yx. 23, [Tontasa, [TonTaBebkuit p-H., 36011, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂZ MiHicTepCTBO OXOPOHM 3[0POB'd YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koay TeMaTHYHHX PYOPHK: 76, 76.29, 76.29.47, 76.29.47.43

Tema gucepranii:
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ypaxyBaHHSM IIMPKaliaHHOTO MOJIEKYJISIPHOTO TOJMHHUKA

2. Study of the effectiveness of treatment and prognosis of the course of seasonal allergic rhinitis in children with
taking into account the circadian molecular clock

Pedepar:

1. AlepriyHui PUHIT € OJHUM i3 HAaWNOLWIMPEHIINX XPOHIYHMX 3aXBOPIOBaHb CEpPE, AJIEPTiYHUX 3aXBOPIOBAHD
pecripaTopHOro TPakTy, MEIUKO-COLiia/lbHa 3HAYUMICTD SIKOTO IiJKPECIIOEThCA MOMKUPEHICTIO HE JINIIE CePer,
IIOPOCJIOTO HaCEJIeHHS, ajle ¥ B MeliaTpUYHii MOMyJIaLii. MeTa JOoCIiIpKeHHS: ONTUMIi3allid KpUTepiiB
IIPOTHO3YBaHHS I€Pe6iry CE30HHOTO ajIepriYyHoOro pUHITY y AiTel 3 ypaxyBaHHSM PiBHIB iMyHOJIOTIYHMX MapKepiB
IJI-33 #1 ST2 Ta nigsuieHHs: €(peKTUBHOCTI IPOTOKOJIBHOTO JIIKYBaHHS Ha MNifcTasi BuBueHHs: MPHK reHis
LIMPKaZiaHHOTO MOJIEKYJIIPHOTO FOUMHHUKA. JJOCIiIPKEHHS iMyHOJIOTIYHMX [TOKa3HUKIB y nauieHTiB i3 CAP BUgIBUIIO
CTaTUCTUYHO 3HauMMe NifgpuiieHHs piBHiB 1J1-33 (21,42+0,89 nr/mn) ta ST2 (38,56+2,280 Hr/MJ1) B [IOPiBHSIHHI 3
AHaJIOTIYHMMHU II0Ka3HUKaMU B rpymi 3moposux gitei (10,16+0,43 nir /mi Ta 19,69+0,67 Hr /ma BignosinHo, p<0,001),
110 MiATBEPIMIIO IX POJIb B IIATOr€HE3] aJIePriYHOro 3anajaeHHs Ta JO3BOJIUIIO PO3IMPUTY YABJIEHHS IIPO

iMyHOIIaTOreHeT4Hi MexaHi3Mu peastisaLii asiepriyHoro puHity. [Ipyu nopiBHSIHHI KOpeJsILiiHUX acoljianiil 6yy1o



BCTAHOBJIEHO NIPSIMY CUJIBHY 3JIEXKHICTh MiXX piBHeM 1JI-33 i 1ioro peuentopom ST2 (r=0,83; p<0,001) Ta TSOKKiCTIO
Ha3aJIbHUX KIIiHIYHMX cuMIITOMIB (r=0,80; p<0,01) 3 BUCOKMM CTylleHEeM JOCTOBIpHOCTI JaHUX Ta CTATUCTUIHO
3HAYUMUI cepenHbOoi cuiu 3B's130K Mix 1J1-33 Ta ST2 3 ToniyHo0 HazanbHOMW (r=0,52; p<0,001 i1 r=0,38; p<0,05) Ta
cucTeMHOI0 eo3uHodimniero (r=0,34; p<0,05 it r=0,31; p<0,05), mo nigKpecioe ix AiarTHOCTUYHY 3HAYUMICTb B SIKOCTI
KPUTEPIIB ajJIepriyHoro 3anajaeHHs. TakoX BCTaHOBJIEHA NPSMa CEPEIHbOI CUJIM 3aJIEKHICTh MK piBHAMMU 1JI-33 Ta
IgE (r=0,41; p<0,01), mo ninTBepaxye npupony IgE-06yMoBeHNX ajlepriyHuX peakliil Ta Bu3Havae micue 1J1-33 B
QJITOPUTMI iarHOCTUKMU TALiE€HTIB i3 CE30HHMM aJIepriYHUM PUHITOM. CTBOPEHHS KOPEJIALIMHOI MO e
B3a€MO3aIeXHOCTEN MK piBHAMU 1JI-33 Ta ST2 3 pisHMMU KIIiHIKO-IMYHOJIOTTYHUMU AEeTEPMiHAHTAMU JO3BOJINIIO
HNigTBEPAUTU JIEPTiYHYy IPUPOLY Ha3aJIbHOI pEAaKTUBHOCTI Y XBOPHUX i3 CUMIITOMAaMU PUHITY Ta MiAKPECIUTH
3HAUMMICTh JAHMX LUTOKIHIB B IaTOreHe3i NalieHTiB i3 CE30HHUM ajieprivyHuM puHiToM. [lif yac npoBegeHoro Hamu
perpeciiiHoro aHanisy 6y/u BUSBJIEHI TaKi He3aJIeXHi IPeIUKTOPH TSDKKOCTI CE30HHOTO aJIepriYHOTO PUHITY SIK
«0OMEKEHHS 1iSJIbHOCTI» Ta BUPKEHICTb «HOCOBUX CUMIITOMIB» 32 ONIUTYBaJIbHUKOM SIKOCTi XKUTTSI, 3Ha4eHHs 1JI-
33, ST2 ta IgA. V 3B'43KY 3 TUM, 1110 GEeHOTHUII0BO KOMOPOinHiI XBOpi (nauieHTy i3 CAP Ta 6poHXiasbHOI0 aCTMOIO)
XapaKTEePU3yBaIUCS TEHAEHLIEIO 10 CTATUCTUYHO 3HAYMMOTO IIPEBAJIIOBAHHS Oi/IbII TSDKKOTO I1epediry
3aXBOPIOBAHHA 3 BiANOBINHO BULIMMU 3HaYeHHAMMU 1JI-33 Ta itoro penenropa ST2 y nOpiBHAHHI 3 XBOPMMU 3
isospoBaHuM CAP 6ys10 BU3HaUYeHO oporosi 3HaueHHs 1J1-33 (23,75 nr/m) ta ST2 (36,81 Hr /MJ1) 3 BUCOKUM piBHEM
yyTaUBOCTI (92,3% 1J1s1 060X NOKa3HUKIB) Ta crienudivHocTi (96,6% Ta 72,4% BifOBiAHO), IO Ma€ IPOTHOCTUYHY
3HAUYMMICTD JJ1s1 PO3BUTKY OPOHXia/lbHOI PEAaKTUBHOCTI Ta paHHbOI Bepudikalii bA y fiTel i3 Ce30HHUM ajiepriYyHuM
puHiTOM. OTpHMaHi B X0/li MOJIEKYJIIPHO-T€HETUYHOTO OOCTEXXEHHSI pe3yJIbTaTH JOCTiIpKeHHs ekcrpecii MPHK
rexiB bmall Ta perl cBizuaTh po pucperyssuio nepu@epruyHoro MoJaeKyIsIpHOro LIMPKaliaHHOTO TOAUHHUKA Y
OyKaJIbHOMY €emiTeJii nalieHTiB i3 Ce30HHUM aJIepriYHUM PUHITOM, IO BilOoOpakaeTbCs y BUIJISIAL IOPYLIEHHS
eKCIIpecii JaHUX FeHiB K y paHKOBUM (BpaHimHii piBeHb excripecii MPHK reny bmall 6yB maiike y Ba pa3ul BULIUM
IIOPiBHSIHO 3 BEUipHiM, X04a 1 He MaB CTaTUCTUYHOI 3HaYuMOcCTi, p>0,05), Tak i y BeuipHiii yac (MeziaHa excrpecii
MPHK reny perl 6ys1a cTaTUCTUYHO 3HAYMMO BUIIOM0 Y BevipHiit yac (1,19 (0,59-1,79)2-ACt nportu ii paHKOBUX
3HaueHsb 0,58 (0,26-0,82)2-ACt, p<0,05). V rpyni nauieHTiB i3 CAP, ki mpuiimMany MpoTOKOJIbHE JiKyBaHHS 3paHKY, B
IOVHaMilli criocTepesKeHHs ([0 Ta MicJig NpoBeleHoi Teparlii) He 6yJ10 3aikcOBaHO iCTOTHUX BiIMiHHOCTE
aKTUBHOCTI sIK ekcrpecii reny bmall (0,34 (0,20-0,59)2-ACt npotu 0,75 (0,22-1,60)2-ACt; p>0,05), Tak i reny perl
(0,66 (0,56-1,30)2-ACt nporu 0,81 (0,44-0,93)2-ACt; p>0,05). Y xBopux i3 CAP, siki npuiiMany npenapaTy y BedipHi
roguHy OyJiv BUSIBJIEHI CTAaTUCTAYHO 3HAYMMO BUIIi PiBHI MeliaHU eKCIpecii reHy perl y paHKOBi roOIMHU
IIOPIBHSIHO i3 MOKa3HMKaMH 10 rovatky teparii (0,97 (0,29-1,37)2-ACt npotu 0,43 (0,19-0,60)2-ACt, p<0,05). Takox
BiZIMiu€HO CTATMCTMYHO 3HaUYMMe 3HWKEHHs piBHIB Mezianu exkcripecii MPHK reny bmall y Bpanimsi rogunu (0,29
(0,14-0,65)2-ACt npotu 1,28 (0,60-1,60)2-ACt, p<0,05) Ta [oCTOBipHE 3HIDKEHHS MeiiaHu ekcripecii MPHK reny perl
B KJIiTUHAX GYKaJIbHOTO emiTesnito y BewipHi ronuau - 0,84 (0,44-1,30)2-ACt npotu 0,39 (0,29-0,85)2-ACt, (p<0,05) y
MOPiBHAHHI i3 3HAYEHHSAMMU JI0 MTOYATKY JIiKyBaHH4. TaKMM 4YMHOM, 3aCTOCYBaHHS IIPOTOKOJIbHOTO JIIKYBaHHS Y
BEUipHIll 4ac IPOJEMOHCTPYBAJIO [IOPIBHSAHO Kpalle BifHOBJIEHHS €KCIIPEeCii T03UTHMBHOI Ta HETaTUBHOI
PETYJISITOPHOI JIAHKU MOJIEKYJISIPHOTO LIMPKAiaHHOTO TOAVHHMKA Y IIOPiBHSIHHI 3 PAHKOBUM IIPUIOMOM JIIKiB.
Ki1040Bi cy10Ba: anepriyHuii pyuHiT, aneprid, AiarHOCTUKA, UMPKaZiaHHUN MOJIEKYJISIpPHUIN TOOVHHUK, IMPKaTHUI
PUTM, F'€HY TOAMHHUKA, bmall, perl, 6ykanpHuil emnitesiii, JiKyBaHHS, JiTH, CIIEKTP ceHcuOinizalii, 6iomapkep,

LJMUTOKiHM, OpOHXiaJIbHA acTMa.

2. Allergic rhinitis is one of the most common chronic diseases among allergic diseases of the respiratory tract, the
medical and social significance of which is emphasised by its prevalence not only among the adult population but
also in the paediatric population. The aim of the study is to optimise the criteria for predicting the course of
seasonal allergic rhinitis in children, taking into account the levels of immunological markers IL-33 and ST2, and to
improve the effectiveness of protocol treatment based on the study of mRNA of circadian molecular clock genes.
The study of immunological parameters in patients with SAR revealed a statistically significant increase in the
levels of IL-33 (21.42+0.89 pg/ml) and ST2 (38.56+2.280 ng/ml) compared with similar indicators in the group of
healthy children (10, 16+0.43 pg/ml and 19.69+0.67 ng /ml, respectively, p<0.001), which confirmed their role in the
pathogenesis of allergic inflammation and allowed to expand the understanding of the immunopathogenetic



mechanisms of allergic rhinitis. When comparing the correlation associations, a direct strong relationship was
found between the level of IL-33 and its receptor ST2 (r=0.83; p<0.001) and the severity of nasal clinical symptoms
(r=0.80; p<0.01) with a high degree of data reliability and a statistically significant medium strength association
between IL-33 and ST2 with topical nasal (r=0.52; p<0.001 and r=0.38; p<0.05) and systemic eosinophilia (r=0.34;
p<0.05 and r=0.31; p<0.05), which emphasises their diagnostic significance as criteria for allergic inflammation. A
direct medium strength correlation between the levels of IL-33 and IgE was also found (r=0.41; p<0.01), which
confirms the nature of IgE-mediated allergic reactions and determines the place of IL-33 in the algorithm for
diagnosing patients with seasonal allergic rhinitis. The creation of a correlation model of the relationship between
the levels of IL-33 and ST2 with various clinical and immunological determinants allowed us to confirm the allergic
nature of nasal reactivity in patients with rhinitis symptoms and emphasise the importance of these cytokines in
the pathogenesis of patients with seasonal allergic rhinitis. Our regression analysis revealed such independent
predictors of the severity of seasonal allergic rhinitis as "activity limitation" and severity of "nasal symptoms"
according to the quality of life questionnaire, IL-33, ST2 and IgA values. Due to the fact that phenotypically
comorbid patients (patients with SAR and bronchial asthma) were characterized by a tendency to a statistically
significant prevalence of a more severe course of the disease with correspondingly higher values of IL-33 and its
receptor ST2 compared with patients with isolated SAR, threshold values of IL-33 (23, 75 pg/ml) and ST2 (36.81
ng/ml) with a high level of sensitivity (92.3% for both indicators) and specificity (96.6% and 72.4%, respectively),
which has prognostic significance for the development of bronchial reactivity and early verification of asthma in
children with seasonal allergic rhinitis. The results of the study of mRNA expression of the bmall and perl genes
obtained during the molecular genetic examination indicate dysregulation of the peripheral molecular circadian
clock in the buccal epithelium of patients with seasonal allergic rhinitis, This is reflected in the disturbance of the
expression of these genes both in the morning (the morning level of bmall mRNA expression was almost twice as
high as in the evening, although it was not statistically significant, p>0.05) and in the evening (the median
expression of perl mRNA was statistically significantly higher in the evening (1.19 (0.59-1.79)2-ASt versus its
morning value of 0.58 (0.26-0.82)2-ASt, p<0.05). In the group of patients with SAR who took the protocol
treatment in the morning, in the dynamics of observation (before and after therapy), there were no significant
differences in the activity of both the expression of the bmall gene (0.34 (0.20-0.59)2-ASt vs. 0.75 (0.22-1.60)2-ASt;
p>0.05), and the perl gene (0.66 (0.56-1.30)2-ASt vs. 0.81 (0.44-0.93)2-ASt; p>0.05). In patients with SAR who took
drugs in the evening, statistically significantly higher levels of median perl gene expression in the morning were
found compared with those before therapy (0.97 (0.29-1.37)2-ACt vs. 0.43 (0.19-0.60)2-ACt, p<0.05). Thus, the use
of the protocol treatment in the evening demonstrated a relatively better restoration of the expression of the
positive and negative regulatory link of the molecular circadian clock compared to the morning medication. Key
words: allergic rhinitis, allergy, diagnosis, circadian molecular clock, circadian rhythm, clock genes, bmall, perl,
buccal epithelium, treatment, children, sensitisation spectrum, biomarker, cytokines, bronchial asthma.
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