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BpoHxiansHa actma (BA) CTaHOBUTE HaUTSXYy HOPMY aroniqHoro mapuly (AM) y AiTen, A0 AKOro Takox BXOAATb aronivyHnii aepmarut (A),
anepriyHyin PUHIT i PUHOKOHIOHKTUBIT (AP/APK). AM MOxe KniHiYHO MaHidhecTyBat MOHOOpranHumMu derotmnamu A, AP/APK Ta BA
abo noniopraHHnMm GerHotnnamn AI+AP/APK, BA+AP/APK, ALI+AP/AK+BA. Baxnvsumn daktopamu po3sutky AM y aitein € OQHOHYKNEeo-
TMaHi BapianT (SNV) renis: rs_7927894 dinarpuny (FLG), rs_ 11466749 TMi4HOro CTpoManeHOro nimoonoetunny (TSLP) Tars_7216389 opco-
MyKOia-1-noai6Horo binka 3 (ORMDL3).

MeTta — BVBYUTY PONb PI3HWX BapiaHTiB rs 7927894 FLG, rs_11466749 TSLP Ta rs_7216389 ORMDL3 y puankax po3BUTKY MEHOTUMIB
AM — BA, BA+AP/APK ta AI+AP/APK+BA.

MarTtepianu Ta metogmn. /10 JOCNIOKEHHA 3anydeHO 121 anTuHy OCHOBHOI Ta 105 — KOHTPOMBHOI rpyn BikOM Big 3 00 18 pokiB. Koroptn
OCHOBHOI rpynu: BA — 23 autnHn, BA+AP/APK — 72 antuHn, AD+AP/APK+BA - 26 pitei. KoHTponeHy rpyny ctaHosunn 105 piteir 6e3
Hozonorin AM. BCiM AiTAM 3p00NEHO reHOTUMYBaHHA METOAOM MOAIMEPa3HOi NaHLWOroBOI peakLji B peansHomy vaci Ha SNV C/T, C/C T/T
rs 7927894 FLG, A/A, A/G, G/G rs_11466749 TSLP 1a C/C, C/T, T/T rs 7216389 ORMDL3. Ana cTatncTnyHoi 06po0bKM OTPUMaHNX Pe3y/b-
TaTiB 3aCTOCOBAHO METOAM BapiaLiiHOI CTaTUCTIKXA 3 MOPOroM AOCTOBIPHOCTI Ha piBHI p<0,05, TeHaeHLi 0o noctosipHocTi — p=0,05-0, 1.
Pesynbratu. AJ+AP/APK+BA BioHOCHO BA+AP/APK: A/G rs 11466749 — sHmkye puank, r=0,204, BLLU=0,28 (0,08-1,0, p<0,05);
T/Trs 7216389 — 3Hmxye pusnk, r=0,172, BLLI=0,40 (0,13-1,17, p=0,09). AI+AP/APK+BA BioHOCHO BA: A/Ars 11466749 — niaBuLLye PU3KK,
r=0,259, BLLI=3,06 (0,9-10,4, p=0,07), A/G rs_ 11466749 — 3Hmxye puauk, r=0,320, BLLI=0,20 (0,05-0,88, p<0,05).

BucHoBku. SNV C/T rs 7927894 FLG, A/A rs_11466749 TSLP Ta T/T rs_7216389 ORMDL3 acoujinoBaHi Ta MiABULLYIOTb PU3NK PO3BUTKY
deHotnny BA+AP/APK B 1,87,1,84 1 3,34 paan, a C/C rs_7216389 ORMDL3 1a A/G rs_11466749 TSLP 3HwXyi0Thb oro Ao 0,42 i 0,56 paan.
SNV C/Trs_ 7927894 FLGTa A/Ars_11466749 TSLP acouinoBaHi Ta NiaBuLLYIOTb PU3VK PO3BUTKY MOBHOMO derHotnny AM AL+AP/APK+BAY 3,34
i 3,27 pasn, a C/Crs_ 7927894 FLG ta A/G rs_11466749 TSLP — acouinoBaHi Ta 3H1xyioTb 1Moro Ao 0,451 0,15 pasu. SNV A/A rs_ 11466749
TSLP acouivoBaHnii i3 niasuweHnM pramnkom po3sutky AD+AP/APK+BA BigHocHo BA no 3,06 pasw, a SNV A/G rs_11466749 TSLP —
acouinosaHnii Ta 3Hmxye noro Ao 0,20 pasu. SNV A/G rs 11466749 TSLP ta T/T rs 7216389 ORMDL3 acoujinoBaHi Ta 3HUXYIOTb PU3KK
po3BuTKy deHotuny AA+AP/APK+BA BinHocHo BA+AP/APK no 0,28 1 0,40 pasu, BionoBigHo.

JOChiAXeHHA BUKOHAHO 3MMaHO 3 npuHumMnamu FenbCiHCbKoil aeknapadii. MpoToKon AOCHIAXEHHSA yxBaneHo JIoKanbHNM ETUYHM KOMITETOM
3a3HayeHoi B poOOTI yCTaHOBW. Ha NnpoBeaeHHs AOCNIOXKEHHA OTPUMAHO IHGOPMOBaHY 3rofly 0aTbKiB, AiTEN.

ABTOPY 3a8BNSHOTb MNP0 BIACYTHICTb KOHMAIKTY IHTEPECIB.

Kniouogi cnosa: aroniyHuin mapL, Aitv, OpoHxianibHa actMa, noniopraHHui GeHOTIM, MOHOOPIraHHWUIA GEHOTNM, OOHOHYKIEOTUOHI BAPIaHTA.
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Bronchial asthma (BA) composes the most severe form of atopic march (AM) in children, which also includes atopic dermatitis (AD),
allergic rhinitis and rhino-conjunctivitis (AR/ARC). AM can clinically manifest as mono-organ phenotypes of AD, AR/AR and BA or poly-
organ phenotypes of AD+AR/ARC, BA+AR/ARC, AD+AR/ARC+BA. Single nucleotide variants (SNVs) of genes: rs 7927894 of filaggrin
(FLG), rs_ 11466749 of thymic stromal lymphopoietin (TSLP) and rs_7216389 of orsomucoid-1-like protein 3 (ORMDL3) are important factors
in the development of AM in children.

The aim was to study the role of different variants of rs 7927894 FLG, rs 11466749 TSLP and rs_ 7216389 ORMDL3 genotypes in the risks
of AM — BA, BA+AR/ARC and AD+AR/ARC+BA phenotypes’ development.

Materials and methods. 121 children of the main group and 105 of the control group aged from 3 to 18 years were involved in the study.
Cohorts of the main group: BA — 23 children, BA+AR/ARC — 72 children, AD+AR/ARC+BA — 26 children. The control group consisted of 105
children without AM nosoloies. All children were genotyped by polymerase chain reaction in real time for SNVs C/T, C/C T/T rs_7927894 FLG,
A/A A/G, G/Grs 11466749 TSLPand C/C, C/T, T/Trs_7216389 ORMDLS3. For the statistical processing of the obtained results, the methods of
variational statistics were applied with the statistical significance threshold at the value of p<0.05, trend to significance — p=0.05-0.1.
Results. AD+AR/ARC+BA correlated to BA+AR/ARC: A/G rs 11466749 — reduces the risk, r=0.204, odds ratio (OR)=0.28
(0.08-1.0, p<0.05); T/T rs_7216389 — reduces the risk, r=0.172, OR=0.40 (0.13-1.17, p=0.09). AD+AR/ARC+BA correlated to BA: A/A
rs_ 11466749 — elevates the risk, r=0.259, OR=3.06 (0.9-10.4, p=0.07), A/G rs_11466749 — reduces the risk, r=0.320, OR=0.20 (0.05-0.88,
p<0.05).

Conclusions. SNV C/Trs 7927894 FLG, A/Ars 11466749 TSLP and T/T rs_7216389 ORMDL3 are associated and elevate the risk of BA+AR/
ARC phenotype by 1.87, 1.84 and 3.34 fold, and C/C rs_7216389 ORMDL3 and A/G rs_11466749 TSLP reduce it to 0.42 and 0.56 times.
SNV C/T rs 7927894 FLG and A/A rs_11466749 TSLP are associated and increase the risk of developing the full AM AD+AR/ARC+BA phe-
notype by 3.34 and 3.27fold, and C/C rs_7927894 FLG and A/G rs_11466749 TSLP — are associated and reduce it by 0.45 and 0.15 fold.
SNV A/A rs_ 11466749 TSLP is associated with an elevated risk of developing AD+AR/ARC+BA correlated to BA up to 3.06 fold, and SNV
A/G rs_ 11466749 TSLP is associated and reduces it by 0.20 fold. SNV A/G rs_ 11466749 TSLP and T/T rs_7216389 ORMDL3 are associated
and reduce the risk of AD+AR/ARC+BA phenotype development correlated to BA+AR/ARC by 0.28 and 0.40 fold, respectively.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of the institution mentioned in the work. The informed consent of the parents and the children was obtained for the conducting
the study.

No conflict of interests was declared by the author.
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Beryn

ponxiaspHa act™Ma (bA) € oxnieio 3 Haii-
B OLIBIINX TIPOOJIEM CYyYacCHOI MEeAMIUHU
3arajioMm, TemiaTpii Ta AWUTSIYOI aJIepro-
Jiorii 30kpema. basyouuch maTOTeHETHYHO Ha
HaOpsIKy C/M30BOi 0OOJIOHKM OPOHXIB, Timepce-
Kperlii cau3y Ta cia3Mi TJaJIeHbKOI MYCKYJaTy-
pu, BA dWacto Mae 0ofHAKOBY NPUPOAY 3 aTOIiu-
nnm jiepmatutoM (A/l) ta anepriynum puHiTOM /
aneprivanM  puHOKOH IoHKTHBITOM (AP/APK),
dopmyroun Tak 3BaHy aromiuny Tpiamy [14].
ArtoniiyHa Tpiajla TaKOXX HA3MBAETHCS ATONIYHUM
mapiireM (AM) i sBiisie coboto JIiHiiiHY Tporpecio
Bin Mmonooprannux ¢genoruris (MO®D) no nomiop-
rannux Genorunis (IIOD), sgki cTaHOBAATH
kombGinanii AJl, AP/APK rta BA [7,12]. Hessa-
JKAl0YM Ha 3HAYHY KiJIbKICTh JIOCHI/IKEHb i3 Me-
xaHi3MiB BA, nmpoBe/ieHnX BiJ TOYATKY JOCII/PKEHb
10 IIbOTO Yacy, ii TeHeTUYHA CKJIA/I0Ba 3aJUIIAETh-
¢S HeJIoCTaTHbO BUCBITJIEHOI0. BiiacHi mocirikeH-
Hs OCTAaHHIX POKiB BKa3ylOTb Ha BaKJIUBY POJIb
y marorenesi ¢eHoturiB AM, gKi BKJIOYAIOTH Y
cebe BA, ogHOHYKICOTHIHIX BapiaHTiB (single nu-
cleotide variants — SNV), renis ¢inarpuny (FLG),
TUMIYHOTO cTpoMasibHOTO JiMponoetuny (TSLP)
Ta opcoMmykoiz-1-nomibuoro 6inka 3 (ORMDL3)
[7-9]. Lli mocaimkeHHs MiATBEP/IKYIOTh CKJIAIHY
TeHeTUYHY TIPUPONY 3axBopioBaHb AM, 30Kpema
BA. Tax, y nocnimxenni mpo posib SNV FLG taTeHiB
TJIIOKOPTUKOITHUX PEIeNTOPIB JIIOJMHU BKA3YETh-
¢S Ha JIOCTOBIPHY acolliallifo TeHOTUITHOTO BapiaH-
ta C/T SNV 157927894 FLG Ta mifBuUIleHNi pU3UK
possutky [1O® A/[+AP/APK ra nosuoro ITO®
AM AJI+AP/APK+DBA Binnocio MO® AP/APK
[7]. Y mocrimxenni poni SNV TSLP Big 2021 poxy
3a3Ha4ya€TbCcsl PO Takli 3HAXiZIKU B TeHEeTHI
AM:renorun Bapianta A/G SNV rs11466749 TSLP
JOCTOBIpHO MiBHIIy€E pu3nk po3sutky MOMD BA
ta [I0® BA+AP/APK Bignocuo nosuoro [1OD
AM AJ/I+AP/APK+DBA; y nociiB renotuny A/A
SNV rs11466749 TSLP i3 TeHieHIII€TO 10 TOCTOBIP-
HOCTi 3MeHIenuit pusuk po3putky MO®D DBA
Bimnoco moHoro IIO® AM AJ/[+AP/APK+
BA [8]. Hemonasue pnocaimkenns poai SNV
ORDML3 y pusuky po3BUTKy Ho3oJ0riit AM y mi-
Teil nokasye, mo remotun T/T SNV rs7216389
ORMDL3 nocTOBIpHO MiIBUIIYE PUSUK PO3BUTKY
ak MO® AP/APK, tak i [IO® A/I+AP/APK ra
BA+AP/APK [9].
BosHouyac maHreHOMHI JIOCHIJIKEHHST Yy CBiTi
HaBOJITh CylNEPeusinBi Pe3yJibTaTu JIOCJiIPKEHHS
regetuku bA. Y 2018 p. B omHOMY 3 TaKuX J0CJIi-
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JKeHb Ha 6i00anKy Besmkoi Bpuranii inenTudiko-
BaHi 6i13bK0 30 TeHHUX JIOKYCiB, acoIliiloBaHUX
i3 pozBuTkoM BA [19]. P. Ntonsi Ta ciiBaBT. (2021)
BKa3ylOTh Ha Mapkepu B perioni rena ORDML3,
acolliioBani 3 modarkoM DA y auTsdomy BiIl,
Tosii ik TSLP BusgBJI€eHUI 9K TPOTEKTOPHUI areHT
CTOCOBHO PU3WKY PO3BUTKY T-xesep-2-acoltiito-
Banoi BA [16]. ¥ nmocmimxenni Y. Gautam Ta
cmiBaBT. (2020) mokazana poJb JokyciB 17q12—
21 Ta 5q22, sixi xkoxytoth 6imku ORMDL3 — SNV
rs4065275 1 1s12936231, ta SNV TSLP rs3806932
i rs10073816. ¥ mpoMmy JOCJIPKEHHI TMpOaHaIi-
30BaHi MaHi 6araTboX MAHTEHOMHUX AOCJIKeHD
abo 06as/kartasoriB jganux Ha 29371 XxBOpOoMYy
KaBKa3bKOTO ab0 apUKAHCHKOTO TTOXOJKEHHS,
y SKWX 3HaijieHi 274 BapiaHTU acollilOBaHUX
3 BA. Y 1ibomy 3k JocmiizKeHH] I0BE/IEHO acollia-
mito Mixk Bapiantamu ORMDL3 i TSLP ta pos-
BUTKOM KJiHIUHUX (enoTumiB bA, AP Ta inmmx
3axBOpIOBalb pecriparoprHoro Tpakry [10]. Aco-
miamis Misk SNV /rioniimopdismamu rena ORMDL3
rs8076131 i rs4065275 Ta pO3BUTKOM JIUTSI-
yoi BA migTBep/pKeHa y BOX OCTI/KEHHSIX —
International Study of Asthma and Allergies
in Childhood Phase II, Multicenter Asthma
Genetics in Childhood Study/International Study
of Asthma and Allergies in Childhood Phase 1T —
BOHHU MalOTh HEPIBHOMIPHUI 3B’I30K (acoIliaIriio)
3 inmummu SNV 1721, axi jpociijuKyBaiucs
panimie [17]. Acomiariis XpoMOCOMHOTO perioHy
17q12-21 3 anepriunoio BA migrBep/kena i B iH-
IMAX JOCTiKeHHAX. Tak, Ha JOpPOCIUX TMalli€H-
TaX KHUTACHKOTO TIOXO/UKEHHS TIPOJAEMOHCTPO-
Bano, mo SNV 158076131 ORMDL3 npurhiuye
eKCIIPecito I[bOTo reHa B OIJIOK, a TaKOXK MPOLYK-
Ilif0 TTpoTeiHoBOI (hochaTasm, 3B’SA3yI04OTO TIPO-
TeiHy Tpo3opoi 30U Ta Tacaepminy (GSDMB),
i acorifioBaHn# i3 MABUIIEHUMH PiBHAMU 3aTalb-
Horo imynornoOyminy E Tta eosunodimieio [2].
BojHouac HelogaBHiil aHaIi3 gaTchKoi i OpuraH-
CBHKOI JIOPOCJIUX aCTMA-KOTOPT HABOJUTH CyIlepey-
jgusi paui, mo T-anenp SNV rs7216389 ORMDL3
He TIOB'S3aHWI aHi 3 PHU3UKOM pO3BUTKY DA
B JIOPOCJIOMY Billi, aHi 3 MiJIBUIEHUM PUSUKOM
po3BuTky BA BHacaiok ToTIOHOKYpiHHSA [13].
[le maso 3Mory aBropaM MeTa-aHasidy 3poOHUTH
BUCHOBOK, 1110 Jiokyc 17q12—-21 nos’sa3anwnii i3 pu-
3UKOM PO3BUTKY DA y mautsadomy Bimi. ¥ crarri
3 pocaijkenns acomiamii SNV ORMDL3 ta tena
GSDMB Bussiieno, 1o SNV rs7216389 ORMDL3
JIOCTOBIDHO acoIlilloBaHWII i3 PIiBHEM eKcIpecii
MPHK ORMDL3, axuii BinBae Ha CXUJIbHICTh
1o po3BuTky BA [1].
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Mema nocnimKeHHS — BU3HAYUTH poJjib SNV
157927894 FLG, 1511466749 TSLP Tta rs7216389
ORMDL3 y pusuky po3Butky denotunis AM,
1o 6asytorbest Ha BA — MO® BA ta [TIO® BA+
AP/APK ta AII+AP/APK+DBA, y nireii.

Marepiaim Ta METOIH AOCIIIZKEHHS

Y nocaimxenni B3sm yuacth 121 putuwHa
ocHoBHOi Ta 105 — KOHTPOJIbHOI TPYHH BiKOM
Bix 3 o 18 pokis. Koroprtu apiteit i3 henornmamu
AM, sxi cranoBwin ocHoBhy rpyny: MO® BA —
23 narientu; [IO® BA+AP/APK — 72 narienTu;
[MO® AJ+AP/APK+BA — 26 namientis. Kon-
TPOJIbHY Tpymy crtanoBuin 105 marienriB, XBo-
PMX Ha I1aTOJIOTi0 TPABHOI crcTeMU Ta Oe3 KJIiHiv-
HUX a00 HapakJiHiYHUX O3HAK HO30J0riil AM;
y 1UX fiTei 3adikcoBaHi Taki miarHos3n: GyHKITIO-
HaJIbHA JIUCIIETICisl, XDOHIYHU TAaCTPUT, XPOHIUHU
JYOJIEHIT, BHPa3KOBa XBOpoOa MLIYHKAa Ta JBa-
HAJIATUTIAIOT KUIIKY, (DYHKITIOHATBHI PO3JIan
6imiapHoi cucremu i/a6o chinkrepa Omuui. iarno-
su BA ax MO® a6o B croayuenni 3 AP/APK
ta A/l miTBep/KeHi 32 JOTIOMOTOIO aHAJTi31B KPOBI,
3araJibHOTO Ta CIHenudiyHoro iMyHOTIO0YTiHIB
E (IgE), cmipomerpii Ta Tecty Ha BUIUXYBaHWH
MoHookcu/ a3oty (FeNO).

[Tepex HaOOPOM 10 TPYII AOCHiIKEHHS OaThKK
a0o 1HII 3aKOHHI IIPeJCTaBHUKK [JiTell Mifnucaim
JI0OpOBiIbHI iH(GOPMOBaHI 3ro1 Ha MEIUYHE BTPY-
YaHHS Ta OOCTEKEHHs 3TiJIHO 3 YHiBepCcaJbHOIO
JeKJapaiieio 3 OGIOeTHKH Ta TpaB JIOAWHU
IOHECKO (2005, m. ITapusk, @panitist) ta lenbcin-
CHKOIO JIeKJIApaIli€lo 3 TpaB JIOAWHU BcecBiTHBOI
MeIMIHOI aCOTTiallil BOCTaHHIN peaKIlii, TpPUHHATIH
Ha 64-i1 rerepasbhiii acambsei (2013, m. Dopra-
sie3a, bpaswuist). Yeim marientam 3pobsiennii Oy-
KaJbHUH 31cKpibok Ha Bu3HaueHHss SNV rs7927894
FLG, 1511466749 TSLP Ta 157216389 ORMDL3;
OTPUMAaHUI MaTepiaj 3aMOPOKEHUN 710 TeMIepa-
typu -32°C i TpancnoproBanuii 10 JsabopaTopii
Bi/I/IiJIy 3arajibHOI 1 MOJIEKYJISIPHOI 1maTodiziosno-
rii [acturyry disiosorii imeni O.0O. BoromoJib-
s HAH VYkpainu. ¥ 1iit maboparopii BuaiseHuit
cynepuatant JIHK mamientiB rpym mocsiken-
Hd, HA SKOMY TIPOBEACHUHN MUCKPUMIHAIIMHUN
aJIeTbHUH aHaji3 MEeTo[OM TOJIiMepa3Hoi JaHIIo-
TOBOI peaxiiii B peaJibHOMY 4aci 3 PpeCTPUKTUBHOIO
noBxkuHOW (hparmenta nosimopdizmy (qPCR).
Jlnga nposenennsi PCR 3actocoBanuii anasmiza-
Top amiutiikaiii ta ceprudikoBani Habopu mpaii-
mepiB Bix «Applied biosystems by Thermo Fischer
Scientificy st mocaimkyBanux SNV 1s7927894
FLG, 1511466749 TSLP Ta rs7216389 ORMDL3:
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C3243267 10, C31152869 10 ta C29062108 10,
BIJIIIOBIZIHO.

Jlns  crarucTuaHoi OOGPOOKM Ta HaBEAEHHS
OTPUMAHMUX pe3YyJIbTATiB 3aCTOCOBAaHI Taki iH-
CTPYMEHTH: BiKOBa Ta Te€HIEPHA CTPYKTypa TIpym
i KOTOPT JIOCJIIJKEHHS, 3yCTPIUYaJIbHICTh TEHOTHUII-
Hux BapianTiB SNV 157927894 FLG, rs11466749
TSLP Ta 17216389 ORMDL3, mupencrasieHa
y BUTJISIAI BigHOCHUX BestmunH (% ); acomiarist Mix
nocaijzkyBaHuMu  reHoTunaMmu SNV 1s7927894
FLG, 1511466749 TSLP Ta 157216389 ORMDL3
ta (perotunamu AM y JiTell BU3HaUeHa 3a JI0T10-
MOToI0  KoedillieHTa KOHTUHTeHIli bpaBatica—
[Tipcona (r); nnsa Bamigarii OTPUMAHUX Pi3HU-
b MiX TpylnamMu i KOTOPTaM# JOCJHiJKEHHSI —
Kkpurepiit xi-kBaapar Ilipcona (y2) ast Tpyt 6ib-
nire 5 manienTis i tounuit kpurepiit Dinrepa (TKD)
JUTsT TpyT MeHine 5 mamieHTi. st obumcients
pusuky po3sutky denorumnis MOD BA ta [IOD
bA+AP/APK Tta AJI+AP/APK+BA — perpeciii-
HUI JIOTICTUYHUI aHaIi3 3 OOYMCIEHHSIM BilHO-
mrenss manciB (BII) ta 95% posipuoro inrepsaiy
(95% M11). l;ist BuU3HaYeHHs MOKa3HUKIB crierndiv-
Hocti (Sp) i cercuTuBHOCTI (Se) HOcilicTBA JTOCTi-
JUKYBAHUX TEHOTHUIIB Y BIJICOTKAX 1 17151 (DEHOTUTIIB
AM y niteit Bukopuctannii ROC-ananiz (Reciev-
er operator characteristics) 3 BU3HAUEHHSIM ILJIOIIL
i kpuBoto AUC (Area under the curve) 3 95% /1.

[Topir cTaTUCTUYHOI JOCTOBIPHOCTI 3a Tepe-
BipKM BCIX TillOTe3 BCTAHOBJEHWH Ha PiBHI
p<0,05, TeHeHIIil 10 JOCTOBIPHUX 3MiH — Ha PiBHI

p=0,05-0,1.
Buiesasnaueni  o0uMciieHHsI IIpOBEEeHi 3
BUKOPUCTAHHSIM  TPOTPAMHOTO  3abe3medeH-

Hst «Statistica v.6.1> (Ne AGAR909E415822FA,
Statsoft Inc., CIITA) ta «MedCalc Software trial
version 22.003» (MedCalc Software Ltd, Ostende,
Belgium; https://www.medcalc.org; 2023).

PesyibraT A0CHiAKEHHS Ta iX 00rOBOPEHHS

lTengepamniti  posmojisi  y KOroprax JOCJHi-
JUKCHHSI  II0Ka3aB  IIepeBaKaHHA  XJIOIYUKIB,
HaitOibn  BupakeHe 3a deHoTunis AM, HixK
y KOHTPOJIbHIN rpymi (tabs. 1). Hespaxkaroun
Ha BIJICYTHICTb JOCTOBIpHUX BiIMIHHOCTEN 3a
muM mapamerpoM Mixk nosHum [1OD AJ[+AP/
APK+BA Ta KOHTPOJIBHOIO TPYTIOIO, 1€ 3aCBiTIN-
JI0 OisTbITy CXUIBHICTD 0Cib 40JI0BiUOi cTaTi 110 po-
3BUTKY aJIEPIiYHUX XBOPOO.

Y Tabsmii 2 HaBeeHO JaHi BIKOBOTO PO3TIOLLITY
JIiTell KOropT OCHOBHOI Ta KOHTPOJIbHIN rpyTax.

3a manuMu Tabuauii 2, €AUHUM (HEHOTHUIIOM,
3a JKOTrO CIIOCTepirajaucst A0CTOBIPHI BiIMIHHOCTI
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Tabruys 1
CTpyKTypa reHAEepHOro po3noAiny B KOroptax OCHOBHOI Ta KOHTPOJIbHI rpynax
deHoTUn . Crare - Ycboro
XiHo4ya 4yosogivya
N 5 18 23
BA % 21, 7% 78,3** 100
N 17 95 72
BAFAP/APK % 03,6* 76,4* 100
N 7 19 26
+ +
AHFAP/APKFBA % 26,9*** 73,17 100,0
KoHTpOnbHa rpyna N 42 63 105
P by % 40,0 60,0 100,0
TMpumitkn: * — p<0,05, ** — p=0,099, *** — p>0,05 WoA0 KOHTPONBLHOI FPYNK 3a KPUTEPIEM X 2.
Tabauys 2
CTpykTypa BikOBOro po3noaisly B KOropTax OCHOBHOT Ta KOHTPOJIbHIl rpynax
. CtaTncTuyHa 3HavyLlicTb BigMiHHOCTEN MiX
deHoTUN Bik. poww rpynamu (p)*
+ +
0-3 4-6 7-11 12-18 BA Eﬁp’?(P/ QFF"‘K f‘g A KoHTposnbHa
N 0 6 12 5
BA - <0,05 <0,01 <0,05
% 0,0 26,1 522 21,7
N 1 5 28 38
BA+AP/APK <0,05 - >0,05 >0,05
% 1,4 6,9 38,9 52,8
N 2 0 10 14
AL+AP/APK+BA <0,01 >0,05 - >0,05
% 77 0,0 38,5 53,8
N 2 14 32 57
KoHTponbHa rpyna <0,05 >0,05 >0,05 -
% 1,9 13,3 30,5 54,3
lpumitka; * — 3a KpuTEpPIEM ¥ 2.
Tabnuys 3

Crtpyktypa reHotuniB SNV rs_7927894 FLG, rs_11466749 TSLP
Tars_7216389 ORMDL3 B KOropTax OCHOBHOI Ta KOHTPOJIbHIN rpynax

denoTun rs_7927894 FLG rs_11466749 TSLP rs_7216389 ORMDL3
C/C C/T T/T A/A A/G G/G C/C C/T T/T
N 12 9 2 12 9 2 4 11 8
BA % 52,2 39,1 8,7 52,2 39,1 8,7 17,4 47,8 34,8
P >0,05 | >0,05 | >0,05 >0,05 >0,05 >0,05 >0,05 >0,05 <0,05
N 28 34 10 47 23 2 10 35 27
BA+AP/APK % 38,9 47,2 13,9 65,3 31,9 2,8 13,9 48,6 37,5
p >0,05 | 0,05 | >0,05 | 0,05 | 0,066 | >0,05 <0,05 >0,05 | <0,001
N 8 16 2 20 3 3 4 17 5
A+AP/APK+BA % 30,8 61,5 77 77,0 1,5 1,5 15,4 65,4 19,2
p |0,086 | <0,01 | >0,05 | 0,05 |<0,01*| >0,05 >0,05 >0,05 >0,05
KoHTposbHa rpyra N 52 34 19 53 48 4 29 60 16
% 49,5 32,4 18,1 50,5 45,7 3,8 27,6 57,1 15,2

[pyMiTKW.: P — CTaTUCTUYHA 3HAYYLLICTb BIAMIHHOCTEM NMOPIBHAHO 3 KOHTPOSIBHOIO FPYMOIO 3a KpUTtepiem x2; * — 3a kputepiem TK®D.

3a BIKOM 13 KOHTPOJIbHOIO TPYTOI Ta iHITUMU
Koroptamu ocHoBHol rpynu, 6yB MO® BA; 3a
inmmmu [IO® ocHOBHOI rpymn# OCTOBIPHUX Bijl-
minnocteit i3 MO®M BA ta KOHTPOJIBHOIO TPYIIOI0
He BUSIBJICHO.

Ockinbku po3BuToK (enorunis AM y aireii
BU3HAYAETHCS K OKPEMUMU T'€HOTUIIHUM BapiaH-
tamu SNV, Tak i iX CIOJy4YeHHSIMH, BU3HAYEHO
CTPYKTYPHU 3YyCTPivaJbHOCTI BIiJIMOBIIHUX T€HO-
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TUITHUX BapiaHTiB y JliTeli KOTOPT OCHOBHOI TPyIn
BiZIHOCHO JiTeil KOHTPOJIbHOI Ipymu (Tabu. 3, 4).
Jlani, wnaBemeni B Tabmmui 3, IOKasaau
noctoBipHi Biagminnocti (Bix p<0,05 mo p<0,001)
NI HOCICTBA TaKWX TEHOTHIB [ (eHo-
B AM  BiZIHOCHO  KOHTPOJIBHOI ~ TPYIIN:
T/T r1s 7216389 ORMDL3 nna MOO® DA,
C/T rs_7927894 FLG, A/A rs_11466749 TSLP,
C/C ta T/T rs_7216389 ORMDL3 nna 1HOD
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Tabnuus 4

BekTopu pu3anky po3BuUTKY pPisHUX ¢peHOTUNIB aTonivyHOro MapLuy B AiiTeil 3a HOCiICTBA Pi3HNX FEHOTUINHUX
BapiaHTiB rs_7927894 FLG, rs_11466749 TSLP tars_7216389 ORMDL3 BiaHOCHO KOHTPOJILHOI rpynu

KopensauiiHni

JloricTnyHun

aHanis perpeciiHnii aHanis ROC-ananiz

FeHotun AUC

r (p) pu3uk* | BLU (95% Al) (95% A) P1 Se/Sp (%)

MO® BA

0,192 2,97 0,598

T/T rs_7216389 ORMDL3 (p<0.05) 0 (1,088, 14) (0.492-0.703) | 0069 34,8/84,8

M10® BA+AP/APK

1,87 0,574

C/Trs_7927894 FLG 0,150 (p<0,05) T (1.01-3.46) (0.501-0.648) | 0048 472/67,6
0,163 0,42 0,569

C/Crs_7216389 ORMDL3 (p<0.05) \ (0,19-0.93) (0.510-0.628) | 0022 86,1/27,6
0,255 3,34 0,611

T/T rs_7216389 ORMDL3 (p<0.001) ) (1,63-6.82) (0.545-0.677) | 0.001 37,5/84,8
0,147 1,84 0,574

A/Ars_11466749 TSLP (0<0.05) T (1.0-3.42) (0.501-0.647) | 0.048 65,3/49,5
0,138 0,56 0,569

A/G rs_11466749 TSLP (p=0.066) \ (0,30-104) (0,497-0 641) 0,062 68,1/45,7

[10® AL+AP/APK+EA

0,150 0,45 0,594

C/Crs_7927894 FLG (p=0.086) \’ (0.18-1.13) (0.491-0.696) | 0073 69,2/49,5
0,239 3,34 0,646

C/Trs 7927894 FLG (p<0.01) ) (1.37°8.13) (0,540.-0.751) 0,007 61,5/67,6
0,212 3,27 0,632

AJA s 11466749 TSLP (p<0.05) 0 (1.22°8.80) (0,537-0.728) 0,007 77,0/49,5
0,280 0,15 0,671

A/G rs_T11466749 TSLP (p=0.001) 2 (0,04-0.55) (0,595-0,750) | <0.001 | 885/457

[pumiTk: p — CTaTUCTUYHA 3HAYYLLICTL KoedillierTa kopenauji; * — puauk sHuxerni (¥) a6o nigsuwiennii (T); AUC (95% AI) — nnowa nig ROC-kprieoio 3 95%

Al: p1 — cratmctnyHa 3HadyLicte AUC.

BekTopu pu3uky po3sutky MO® ta NOD atoniyHoro mapuuy B gitei
3a piSHUX reHOTUNHUX BapiaHTIiB rs_7927894 FLG, rs_11466749 TSLP tars_7216389 ORMDL3

Tabnuys 5

— KOp:.:::::gHMM HOFICT::;:na[)‘.Iei;peCIM- ROC-aHani3
r (p) pu3nk* (QSB"ZUJJ,I) (92‘!}1?[!.0 p1 Se/Sp (%)
1O® AZ1+AP/APK+BA inocHo MO® BA
A/Ars_ 11466749 TSLP (pgb?ggg) 0 (0198;01%' mnl o 4(9)161%‘}757) 0068 | 76.9/478
A/Grs_TI466749 TSLP (2 V| 000ss 05t oyss | 0024 | 885391
MO AZI+AP/APK+BA BinHocHo [O®D BA+AP/APK
A/G rs_11466749 TSLP (DO<%95‘5) l (0,882—% ol o 599?8?685) 0016 | 885/319
T/T s 7216389 ORMDL3 (DSOTS%Q) l o, 103{‘? — 45)6?%1,687) 0,061 80.8/37,5

[pUMITKI. P — CTATUCTIYHA 3HAYYLLICTb KoediLieHTa KopensiLii; * — puavik aHmkerni (¥) a6o nigsuwernii (1): AUC (95% J1I) — nnowa nig, ROC-kprieoio 3 95%

Al p1 — cTameTryHa 3Haqywicts AUC

BA+AP/APK; C/T rs 7927894 FLG, A/A
ta rs_ 11466749 TSLP nns mosuoro IIO®D
AJI+AP/PK+BA. Busnayeno TenjeHIii mo mo-
croBipuux Bigminnocreit (0,05<p<0,1) 3a Ho-
ciiictBa Takux renotutniB: A/G rs_ 11466749 TSLP
nnsg ITIO® BA+AP/APK Ta mnosuoro ITO®
AJI+AP/APK+BA, C/C rs 7927894 FLG nana
nosuoro [1O® A/[+AP/APK+DBA.

Y rtabaumi 4 TOKa3aHO BEKTOPU PUBUKY
po3BUTKY pisHux (eroruniB AM 3a pizHUX

102

BapiaHTiB

JTOCTIJIPKYBaHUX

TeHOTUIIIB

SNV

rs_ 7927894 FLG,rs 11466749 TSLPrars 7216389
ORMDL3 BifHOCHO TAIli€HTIB KOHTPOJBHOI TPY-
M 32 JaHUMU KOPEJSIiitHoTo (T), perpeciitHoro
(BHOI (95% A1) ta ROC- (Se/Sp) ananisis.

Y rtabiuii 5 HaBeIEeHO BEKTOPU PUBUKY PO3-
BUTKY pi3aux (enotumnie AM BifHOCHO OfuH

OTHOTO 3a PI3HUX TEHOTUITHUX BapiaHTiB SNV
rs_ 7927894 FLG,rs_11466749 TSLPTars 7216389

ORMDLS3.
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Hagemeni B Tabauri 5 mani 3acBigumianm re-
HOTHUIT-acoItiaiii  pusuky (IIaHCiB) PO3BUTKY
denorunieB. AM na ocnoBHi BA BigHocHo omun
omxnoro. Tak, renorun A/G rs 11466749 TSLP
JIOCTOBIPHO 3HWMKYBaB PU3WK PO3BUTKY ITOBHOTO
[TO® A/I+AP/APK+DBA Binnocho sik MO® BA
no 0,20 pasu (AUC=0,638, p<0,05), tak i [IOD
BA+AP/APK no 0,28 paza (AUC=0,602, p<0,05).
TenneHiito 10 TOCTOBIPHOCTI BIJIUBY HAa PU3UK
pO3BUTKY TOBHOTO herorunry AM wmanm Taki
renotunu: T/T rs 7216389 ORMDL3 — 3uu-
xennst go 0,40 pasa (AUC=0,591, p=0,089),
A/A s 11466749 TSLP —  306ijblieHHsS
1o 3,06 paza (AUC=0,259, p=0,069).

OtpumaHi pe3yJsibTaTh BKa3ajud Ha JOCTOBIPHO
3HAUYNI PoJii, SKI BiZIirpaloTh T€HOTUIIHI BapiaH-
™ SNV rs 7927894 FLG, rs 11466749 TSLP
Ta 1s_7216389 ORMDL3 y possutky MO
Ta [TOMD AM y niteit. He3paskaroun Ha BUBHAYE€HHS
SNV rs 7216389 ORMDL3 sik 0CHOBHOTO MapKepa
CXUJIBHOCTI /10 po3BUTKy BA y moxyci 17q-12.21
Ime B OHOMY 3 TMepHInX MaHTeHOMHUX JOCJIi-
mkenb, mposenenomy M.F. Moffat ta ciBasr. [15],
JIOHWHI He BW3HAUYEeHO PU3WKIB PO3BUTKY (eHo-
TUTB camoi BA 3a/1eskHO BiJl pi3HHUX aJIesTiB TAKOTro
nosiMopdizmy. Y HaBeJeHOMY BJIACHOMY JIOCJIi-
JUKEHHI JIOCTOBIPHO BCTAHOBJIEHO, 1[0 32 TOMO3UTOT-
noro renotuny T/T rs_7216389 OFRMDL3 pu3suk
posutky I[1O® BA+AP/APK nigsumnienui,
a 3a romosuroTHoro renoruny C/C rs 7216389
ORMDL3 — suumxenwnii. Y pobori E. Birben Ta
cmiBaBT. [3] mozo nocmimkenns edexty SNV TSLP
Ha BA ta AP y mireii, y sskomy Opasi y4acTh 25 -
teii i3 penoTunmamu BA ab6o AP, BusiBiieHo acoriia-
1ifo romo3urotHoro renoruny A/A rs_ 11466749
TSLP 3 BA y nmireit, a romosurotioro G/G — 3
nocuyieHHsIM pusnkKy BuHukHeHHs1 [IO@D BA+AP.
Y BacHOMY JIOCJII/IZKEHHI OTPUMAHO Pe3yJIbTaTh 3
cOaIaHCOM 3B SI3KIB, IKHIT TPOSIBJISIBCS B HACTYII-
HOMY: y HociiB renotuny A/A rs 11466749 TSLP
BU3HAYEHO JIOCTOBIPHY aCOIiaIliio Ta MiBUIIIEHUHI
pusuk po3sutky [10® BA+AP/APK ta A/[+AP/
APK+DBA, Bignosigno, r=0,147 Tta Blll=
1,84 (1,03-3,42, Se/Sp=65,3%,/49,5%;
p<0,05) i r=0,212 Ta BIII=3,27 (1,22-8,80,
Se/Sp=77,0%,/49,5%; p<0,05). Y wnamomy 10-
CHIKEHHI TakOoX TOKa3aHO 3HAUYILy aco-
miariito r=0,259 ta BIII=3,06 (0,90-10,4, Se/
Sp=76,9%/47,8%; p=0,069) y migBuienomy
pusuKy BuHUKHeHHS 1oBHOro [1ODM AJ[+AP/
APK+BA Bignocno MO® BA 3a panoro SNV.
Y  Bemmkomy gocruimkensi M. Harada Ta
criiBaBT. [11] Ha ANOHCHKIN MOIMyJIAIIl BCTAaHOB-
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JIEHO JIOCTOBIpHI acoIliaiiio Ta PW3WUK PO3BUT-
Ky autsuoi BA 3 SNV rs3806933 (BIlI=1,25
(1,07-1,47), p=0,0063), a Takok JOBeNE€HO 3Ha-
YymI[y acoIiamifo MiX TEeHOTUITHUM BapiaHTOM
C/T SNV 1s2289276 ta mutsyoio bA — BI11=1,33
(1,13—1,57, p=0,00066). IIpore B maromy moc.i-
JUKeHHI He mochimxkeno poai SNV rs 11466749
TSLP nsg xoropT TallieHTiB i3 autguoio bA —
e BKasy€ Ha HeOOXiZHICTh MOMAIBIINX JOCJIi-
JUKEeHb 1 Ha YKPAiHChKIH, 1 HA IHMWX JUTAINX T10-
MyJSAIisgX BCiX momimMopdiszMiB, acoliioBaHuX i3
PUBUKOM PO3BUTKY (heHOTHIIIB BA.

CrocoBHo TeHa FLG 3arajibHa TeHJEHINS TO-
JIATA€ B TIOMIPHOMY TIiJIBUIIIEHHI PU3UKY PO3BUT-
ky [IO® AM vy HociiB itoro nomimopgdiamis [18].
YV 1ocmipKeH X GiIbIl PAHHBOTO TIEPIOAY BCTa-
HossieHo BiinB SNV FLG R501X ta Del4 na pan-
Hifi po3Butok A/l Ta BA 3i cnenudiunoio ajuep-
rivHor0 ceHcuOinizaiiero 10 4 PoKiB — PO3BUTOK
[MO® A/I+BA 3 MO® BA [4]. IlizcymoBytoun
poib FLG y po3sutky AM, oiuH i3 HAWTTOBHITIMX
OTJIsAIB pouti (imarpuny B po3BuTKy A/l i iHmNX
xBopo6 AM 3a asropcrsom 1. Cepelak Ta crisasr.
BKazaB Ha CYyIEpeuyuBIiCTb JaHUX MIOJ0 HOTro
BIUIUBY Ha TPaBHY CHUCTeMY Ta [IUXaJbHi IIJIs-
xu [6]. ¥V BracHOMy AOCTiZKEHHI TTOKa3aHO 3Ha-
gymry poJsib rs_7927894 FLG y po3BUTKY Pi3HUX
derorunisB AM: C/T rs_7927894 FLG noctoBipHO
acolliifoBanwmii i migBuUILy€e pusnuk po3suTtky [1OD
BA+AP/APK: r=0150, BIII=1,87 (1,01-3,46),
Se/Sp=47,2%/67,6%; p<0,05); a C/C rs_7927894
FLG 3 TenpeHtieio 0 MOCTOBIPHOCTI acoriiio-
BaHWH Ta 3HWKYE PHU3UK PO3BUTKY ITOBHOTO
IMod® Al+AP/APK+BA: r=0,239, BIII=0,45
(0,18-1,13), Se/Sp=69,2%/49,5%; p=0,086).

BucuoBku

lTenornnHuMu  BapiaHTamu, acolilOBaHUMU
3 MJBUIIEHUM PU3UKOM (IIAaHCAMU) PO3BUT-
ky MOO® rta [TO® AM i3 BA gk cTpuKHEBOIO
HozoJgiorieto, € SNV C/T s 7927894 FLG, A/A
rs 11466749 TSLPta T/T rs_ 7216389 ORMDL3.

SNV T/T rs 7216389 ORMDL3 noctoBipHO
ACOIINOBAHWI 13 TABUIIIEHUM PU3UKOM PO3BUTKY
MO® BA y 2,97 paza(p<0,05).

Pusuk possutky I[1O® BA+AP/APK no-
CTOBIPHO acolliloBaHUM Ta TiBUNIYETbCA 3a
nociicrea SNV C/T rs 7927894 FLG, A/A
rs 11466749 TSLP ta T/T rs_7216389 ORMDL3
y 1,87 (p<0,05), 1,84 (p<0,05) i 3,34 (p<0,001)
pasa, BiamoBigHo. Boamoyac pusuk po3BUT-
ky [IO® BA+AP/APK acomiiioBanuii Ta 3HH-
kyeTbest 3a HocitictBa SNV C/C rs_7927894
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FLG ta A/G rs_11466749 TSLP no 0,42 (p<0,05)
i 0,56 (p<0,066) pasa, BiAmoBiaHO.

Pusuk possutky mnosHoro I[1O® AJ/[+AP/
APK+BA pnocroBipHO acoriiioBanuii Tta TMijABU-
myerbess 3a HocifictBa SNV C/T rs 7927894
FLG ta A/A s 11466749 TSLP y 3,34 (p<0,01)
i 3,27 (p<0,05) pasa, sigmosigHO. Acoriatiii
AJI+AP/APK+DBA, mo 3HWXYIOTh PU3UK PO3-
BUTKY 1OTO (heHOTHUITY, 3ahiKCcOBaHi 3a HOCIHCTBA
SNV C/C rs 7927894 FLG ta A/G rs_11466749
TSLP: no 0,45 (p=0,086) i 0,15 (p<0,001) pa3a,

BI/[IIOBI/HO.
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