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PO3MNOBCIHOAXEHICTb FANJIOTUNIB NOJIIMOP®HUX F'EHIB TLR 2,
TLR 4, CLC-10 TA IX 3B’A30K 3 OKPEMMMWN IMYHOJIONM4YHNMH
NMOKA3HUKAMM Y XBOPUX HA AJTIEPTTYHUN PUHIT"

Cakesny B. /.
BOH3Y «YkpaiHcbka MmeguyHa cTomaTtornoriyHa akagemia», M. [Nontaea

C Le/Ibio OnpeseneHmns pos rosimMop@U3Ma OTAE/IbHBIX [EHOB , KOTOPbIE KOHTPO/IMPYIOT CTPYKTYPHBIE U PEry/ISTODHbIE
IEMEHTHI HECTIEUNPHUYECKON DEIUCTEHTHOCTH OPIaHU3Ma , B PA3BUTMN A//IEPIUYECKOrO PUHNUTA ONPEAESIEHa Pacripo-
CTPaHEHHOCTb riosmmopgusma 2258G / A rera TLR2 ( rs5743708 ), reHa TLR 4 ( rs4986790 ) v reHa CLC -10 (rs420297)
B rpyrine Hab/o4qeHNUs M B rpyIrine roryJssynOHHORO KOHTPOJIS , MPOBEAEH aHa/IN3 UMMYHO/IOMMYECKUX T0Ka3aTenen u
KITMHUYECKUX MIPOSIB/ICHMIA Y OO/ILHBIX C 10/IMMOP@DHBIMU BaAPUSHTAMU UCCIELYEMbIX [€HOB. [J/15 BbISSCHEHMNS BO3MOXHOIMO
COYETAHUS Paz/INYHbIX FEHOTUITIOB BCEX MEHOB , KOTOPbIE ONPEAE/ISIOTCA MPOBEAEH aHa/IM3 rarnioturos . [ipu cpasHeHm
YacToT rarvioTUrioB OfPEAESIEHHBIX MO/IMMOP@HU3IMOB reHoB TLRZ2 (1s5743708), TLR 4 (rs4986790) u CLC-10 (rs420297)
B rpyrinax 60/bHbIx AP u ronysISUUOHHOIO KOHTPO/IS HE BbISIB/IEHO JOCTOBEPHOMU 3aBUCUMOCTY MEXAY HA/IMYUEM B re-
Hoture anness T reHa ranektury -10, amnend A reda TLR 2 win annesisi G reHa TLR 4 u passutuem AP. [py usyqeHmm
PACrpOCTPaHEHHOCTHU BO3MOXHOIO COYETaHUs reHotTurioB reHoB TLR 4 ( Asp299Gly ) n CLC10 (rs420297 )) obHapy»xeHo
, 410 Yawe Bctpedyaerca ramiommn AACC , kak B rpyrne kKoHTponis ( 30%) , 1ak u y 60/bHbIx AP ( 24%) , B rpyrnnax
60716HBIX AP 1 10MY/ISILNOHHOIO KOHTPO/IS HE BbISIB/IEHO JOCTOBEPHOM 3aBUCUMOCTH MEXAY HAJIMYMEM B FEHOTUITE asifie-
715 T reHa ranektury -10 v annens G reHa TLR 4 ¢ passutuem AP . Y 60s1bHbIX AP HocuTenes raniotunos TLR4 / CLC 10
cofepxaiyme rnosmmopdHsie amiem G u T BbiBIEH JOCTOBEPHO 60/IEe BbICOKMH ypOBEHbIKCTIpEccun Mosekys1 CD4
CD25 Foxp3 Tper knetok (kputepmi MarHa- YutHn U (n = 4, n = 41 ) = 25,50 ; p = 0,024), cocraBusimii 6,29 + 0,50
% ( TbIC / MKJT ) CO CHIKEHNEM cofepxarmns IL- 10 u roseiernem IL- 4 ( 55,9 £ 11,33 nir / ms). [losiy4eHHbie pe3yib-
7aThl 1103BONISIOT paccmatpusats OHIT reqHos TLR 4 (rs4986790) u CLC-10 (rs420297), kak AOMOSHUTEIbHBINA MPOrHO-
CTUYECKIMY TOKA3aTEIb PH MaTOMEHETUYECKUX NCC/IEL0BAHUSIX.

Knioyosi criosa: nonimopdiam, Toll-nogibHi peuentopu, ranektnH-10, anepivyHnin puHiT.

Bcryn CneumndiyvHiCTb cncTeMn BPOLKEHOro iMyHITETY pea-
nisyetbca 4yepe3 poauHy Toll-nogidHux peuenTopis
(TLRs). BaxnuBuMMu CTPYKTYPHO-MOJNEKYNSPHUMKN ene-
MEHTaMy CUCTEMM MaTepH - pPo3ni3HaBarbHUX peuenTo-
pi (MMNP) € Toll-noai6Huin peuentop 2 (TLR 2) Ta Toll-
nopibHui peuentop 4 (TLR4). MeHu, wo koayoTs TLR2
Ta TLR4, BusiBNst0Tb BUCOKY BapiabenbHicTb y nonynsuii
[1]. OcTtaHHIM Yacom 3’ABRAIOTLCS BIJOMOCTI, WOAO BU-
ABMEHHS (yHKUioHanbHoro nonimopdiamy reris TLR,
3YMOBJIEHOrO 3aMiHOK OAWMHWUYHMX HyKneoTuaiB (Big
aHrn. Single nucleotide polymorphism — SNP). B peaynb-
TaTi Takux 3aMiH 3HWXKYETbCA 34aTHICTb A0 PO3Ni3HaHHSA
Bi4NOBIAHMX MiraHAiB Ta e(PeKTUBHICTb NPOBEAEHHS CUT-
HanbHWX IMMNYNbCIB, WO NPU3BOAUTL A0 MOPYLUEHHS ak-
TMBaUii KNiTUH iIMyHHOI cucTemun. PyHKUiOHanbHWIA Noni-
Mop®iam TLR 2-4 nopyliye perynsuito BPOAXEHOI iMyH-
HOi BiOMOBIAi, WO € OCHOBHUM YMHHUKOM AucHanaHcy
T1/T2-xennepis . MNogiGHUI MexaHi3am MoXe BigirpasaTu
BUpiLlanbHy porb Y (popMyBaHHI XPOHIYHOMO 3anasibHOro
npouecy Ta npvBepTae yBary, SK MOTEHUINHWUA YMHHWK
puU3nKy po3BUTKY aTonivyHoi naTonorii, 3okpema AP [6].

B pocnigkeHHAX 3aKOPAOHHWX YYEHUX BUBYAETHCS
acouiauiss anepriyHoro puHITY i3 NoniMopdgiamMom reHy
ranektmHy-10 (CLC-10) [3]. lanektuH-10 € npepacrtas-
HUKOM POOWMHW €HOOreHHUX NEKTUHIB (BiAOMMWI, K Ni30-
docooninasa, 6inok Wapko - JlengeHa), BusiBneHun B
eo3nHoginax Ta 6asocpinax. ToyHi gocnigXeHHA oBenn

Ha cborogHi icHye TeHAeHList A0 CTPIMKOro noLmMpeH-
HS anepriyHnX 3axBOPIOBaHb Yy CBITi, O CTaHOBUTb Cep-
Nno3Hy npobnemy B 3B'A3Ky 3 LUMPOKUM PO3MOBCIOKEH-
HSIM, LLOPIYHMM MOBCIOAHNM 3POCTaHHAM 3aXBOPHOBaHOC-
Ti, YaCTUMM YCKNAAHEHHSIMU, @ TaKOX PI3KUM 3HIDKEHHAM
npauesgaTHOCTI Ta SKOCTI XXUTTS NauieHTIB.

AnepriyHnii  puHiT (AP) po3rnsgalTb K BaXIUBY
npobnemMy anepronorii, OCKinbk1 Le 3axBOpOBaHHs B 6i-
NbLWOCTi BUNaAKiB € NepLumMM KniHiYHUM NposiBOM aTtonii 3
noganbluold TpaHcdopmalieto B OpoHxianbHy acTMmy
(BA) [4].

BuBYEHHS reHeTMYHMX OCHOB aTomMii € akTyanbHO
nNpobnemoto CborofeHHs1, HeobxiaHoW AnA BCTAHOBMEH-
HA B3aEMO3B’A3KY MiX CMaAKOBMMMW Ta CepefoBULLHUMM
dakTopamu B peanisauii 4OCUTb CKIMagHOoro naTtonoriyHo-
ro eHoTUny Ta po3yMiHHIO MexaHi3MiB B3aemogii noni-
reHux cucTem B npoueci peanisadii cnagkoBoi iHdpopma-
LT Ha piBHI LinicHoro opraHiamy. 3Hal4y MONEKYnspHi Ta
KMNITUHHI MexaHi3aMyn (hOpMyBaHHS 3axBOPHOBaHb, MOXIN-
BO HaMiTUTW reHn, GinkoBi MPOAYKTN AKUX € HanbinbLu
3HaYyLWmMMK. 3rigHO AOoCnigXeHb, reHu aTonii Ta nos'si3a-
HMX 3 Helo CTaHiB CKOHLEHTPOBaHO B 0CHoBHOMY Y 10 ai-
NAHKaX reHoMy NIOAUHMN.

3a paHuMy pocnigkeHb iCHYKOTb BiZOMOCTI LIOAO
acoujauii anepriyHOro puHITY i3 MONIMOPI3MOM reHy
TIM-1 9], CD14 5], TLR 2-46], RNA se 3 7].

" LutyBanHs npu arecrauii kagpis: Cakesuy B. []. Po3nosciodxeHicms sannomurie nosimopgpHux 2eHie TLR 2, TLR 4, CLC-10 ma
iX 38’30K 3 OKpPeMUMU iMyHOMO2iYHUMU MOKa3HUKaMU y Xxeopux Ha anepeiyHull puxim // llpobnemn exosiorii i meanymrmn. — 2013, — T.
17, N0 5-6, — C. 16 -20.
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HEOGAGMK €KOAOTii Ta MCECAHIIHNHH

3Ha4YHy BHYTPIKMNITUHHY eKcnpecito ranektuHy-10 B
CD25+ Treq kniTMHAX. B 3B’s13ky 3 UMM, BiH Ge3nocepes-
HbO He MPUIAMAE y4yacTi B MPUrHideHHi dyHkuii CD25+
Treg KMiTWH, OAgHaK cneuudiyHa 6nokaga ranexktuHy-10
BigHoBMNOE nponicdepatmBHy 3pgaTHicTe CD25+ Teg Kni-
TWH Ta NiaCUNoe ix cynpecuBHi pyHKLii. OTXXe ranekTuH -
10 € HeobOXigHUM AN 34INCHEHHS PErynsaTOpHOI aKkTuB-
HOCTi Treg KNiTUH [8].

3 MeTol BU3HA4YeHHHA poni noniMopdiamy OKpemMux
reHiB, siKi KOHTPOSIOTL CTPYKTYPHI Ta perynaTopHi ene-
MEHTU HecneundiyHOi Pe3NCTEHTHOCTI OpraHiamy, B po3-
BWUTKY anepriyHoro puHITY BU3Ha4YeHa pO3MOBCHOOb-
XeHicTb nonimopdaiamy 2258G/A reHy TLR2 (rs5743708),
reHy TLR 4 (rs4986790) Ta reHy CLC-10 (rs420297) B
rpyni CnocTepeXeHHs i B rpyni NONynsuinHOro KOHTPOrto,
npoBedeHO aHani3 iMyHOMOriYHMX MOKa3HWKIB Ta KniHiv-
HUX NPOSBIB Yy XBOPUX 3 noniMopdHUMKU BapiaHTamu Jo-
cnigXyBaHux reHis. [ns 3'dcyBaHHA MOXNUBOrO noepn-
HaHHS Pi3HMX rEeHOTMMIB BCiX reHiB, WO BU3HAYalTbCA
npoBeaeHOo aHania rannoTunis.

MaTepianu Ta MeToan AOCNIMKEHHSA

[na BUpilIEeHHA BMCYHYTUX 3aB4aHb MPOBEAEHO 00-
cTexeHHst 45 xBopux Ha AP Bikom Big 19 pno 65 pokiB
(35,6 = 1,57) (4yonosiku cknanu 51% (23 xBopux), a > iHKK
— 49 % (22 xBopux)). Ha MOMEHT 0GCTEXEeHHS XBOPI 3Ha-
XOAMNUCb B CTagii KNiHiYHOI pemicii Ta npunuHann npu-
MoM npoTuanepriyHmMx npenapartiB 3a 72 rogunHu, XBopi
He Manu BaXKKOT CynyTHbOI NaTosnorii.

[iarHo3 AP BcTaHOBMtoBanun Ha OCHOBI KpUTepIiB Adia-
rHocTukn ARIA (2008) 3a anropMTMOM AiarHOCTUKW Mpu-
nHATUM B YkpaiHi Ta 3atBepmxeHum MOS  Ykpaiuu.
AKiCTb XKWUTTA XBOPUX BU3HA4anu 3a AOMOMOroOl0 3ararb-
HOBM3HaHUX onuTyBanbHUKiB (Adult Rhinoconjunctivitis
Quality of Life Questionnaire).

CeHcubinisauito 4o anepreHie giarHocTyBanum Ha nigcra-
Bi KOMMNJIEKCY aneprosioriyHnx MetopiB obcTexeHHs: 306ip
aneprororiyHoro aHamHesy, NMo3UTUBHMX LLKIPHUX ckapudi-
KaLifHMX TeCTiB Ha anepreHn 3 BUKOPUCTAHHSAM CTaHOapT-
Hux HabopiB (TOB «ImyHonory», YkpaiHa).

3a cTaHgapTHOI METOAMKO NpoBeAeHe BU3HAYEHHS
yncna NenkoumTiB B KPOBi Ta NigpaxyHoK POpMeHnX ene-
MEHTIB KpoBi B Maskax. PeHoTun nimcounTiB aHanisy-
Banu y BEHO3HI KPOBi, BUKOPUCTOBYHOUM MOHOKITOHAMbHI
aHTuTina go CD4,CD25 (Bnpo6HuutBo «CopbeHT», Po-
Cisl) Ta BHYTpiLHbOKNiITUHHOrO 6inky Foxp3 («Bioscien-
ce», CLUA) meTogom NpoOTOYHOI uuTodbrtoopumeTpii 3a
JOMNOMOrol MPOTOYHOro umTodntoopumeTpa EPIX LX-
MCL (Beckman Coulter, CLUA), BuKopucTOBYtOUM NpPO-
rpamy System Il TM software.

PisHi 3aransHoro IgE, inTepnevikiHy-4 (1J1-4) Ta iHTep-
nenkiHy-10 (1/1-10) Bu3Havanu 3a [AOMNOMOrOKW TecCT-
cuctem |PA (TOB «Ykpmea-[oH», YkpaiHa) 3 BMKOpUC-
TaHHAM iMyHObepMeHTHOro aHanisatopa “Stat - Fax
2100” (CLUA).

[ns Bu3HayeHHsi nonimopdpiamy rs420297 reHy CLC-
10 npoBoaunu BuaineHHs reHomHoi OHK 3 nepudepuy-
HOi KpoBi 0bcTexyBaHMXx 3a gonomoroto Habopy «OHK-
akcnpecc-kpoBb» (OO0 HM® «Jutex», Poccusi). BuaHa-
YeHHs nonimopdiamy reHiB TLR2 (rs5743708) ta TLR 4
(rs4986790) npoBeAeHO METOAOM MofliMepasHOi NaHLto-
roBoi peakuii [1].

Tun anenew (C\T) reHy CLC-10 amnnidikyBanu 3a
[ONOMOrol anenb-cneyndidyHol noniMepasHoi naHuro-
BOI peakuii B 35 Mkn peakuinHoi cymiwn, wo mictuna: 2,5
mkn 10 x Buf ana amnnidikauii; 2 mM xnopuagy marHito;
0,2 mM koxHoro dNTP; 2,5 og. OHK-nonimepasu Tag 3
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fofaBaHHAM Mo 5 MKMOmMb cneundivyHux npanmepis:
CLC_up 5-CCC AGC AAC CAT GCT TCT TGT TAC-3’;
CLC_low 5-TGA GCA AAC CCA CCT-3’ ta no 5 nkmonb
crneundivyHnX 30HAIB MiYeHuX cryopecueHTHMMK GapB.-
Hukamn FAM i R6G 3 5’- kiHus | BHQ-1, BHQ-2 3 3'-kiHus,

BignoBigHo:

CLC_wt (FAM)CG-CTG-GAG-GAA-CAG-GAA-
AA(BHQ-1);

CLC_m (R6G)CG-CTG-GAG-GAA-CAA-GAA-
AAA(BHQ-2)

[o cymiwi gogaeanu 20-50 Hr reHomHoi [HK o6cTe-
XyBaHux. Amnnicikauito reHy ranektuHy-10 npoBoaunm
Ha amnnicikaTopi getektytodomy [OT-322 (OO0 ,HMO
OHK-TexHonorusa”, Poccust) B pexuMi pearnbHOro vacy,
HaCTYMHUM YMHOM:

— NepLUNA LMKI - 95°C/3 XBUMNUHWY;

— 40 uuknie - 95°C/15 CeKyH[;

63°C/40 cekyHa

MpoaykTn amnnicpikauii reHy CLC-10 igeHTudpikyBanm 3a
[0MOMOror ¢hrTyopUCLIEHTHOI peecTpaLlii HakonnyeHHst [JHK
3a KaHanamu doroopecueHUii: ansa «aukoi» aneni (wt): 1
kaHan — 6apsBHvK FAM, ansa mytaHTHOI aneni (m): 2 — kaHan
6apeHUK R6G, GesnocepeaHbO B XOAi peakLyi.

pyny koHTpOMto cTaHoBUNN 95 NPaKTUYHO 340POBUX
oci6 3 6a3u reHeTM4HUX 3paskie HAOI FeHeTUYHUX Ta iMy-
HOMOTYHNX OCHOB PO3BUTKY MaTonorii Ta gapmakoreHe-
Tmkm BOH3Y «YMCA». B rpyny KOHTPOno AfS BUBYEHHSA
nonimopciamy reHy CLC-10 BigibpaHo 45 3paskie OHK
ocib, Wo He cTpaxganu Ha anepriyHy natonorito. Jocni-
[PKEHHS NPOBOAUNM BIONOBIAHO HagaHOI MMCbMOBOI 3ro-
OV Ha npoBefeHHs1 06CTEXeHHS Ta 3aKMYeHHs KOMiciT 3
€TUYHMX NUTaHb Ta BioeTnkn YKpaiHCbkoi MeaM4YHOI CTo-
MaTosoriYHoi akagemii.

MaTtemaTtuyHy 06pobKy OTpMMaHKX AaHUX 34ilCHIOBa-
nm 3 BukopuctaHHam nporpamn  «STATISTICA 6.0»
(StatSoft Inc). MopiBHAHHSA YaCTOT reHOTUMNIB MiXK OCHImKY-
BaHUMM TpynaMu NPOBOAMUMU LUMSAXOM aHanisy Tabnuup
CNPSPKEHOCTi 3a JOMNOMOrold ToYHoro Tecty ®Piwwepa. ,D,J'Izﬂ
MOPIBHSAHHSA YacTOT arnenei BUKOPUCTOBYBanW Kputepin X .
[ns ouiHK1 AOCTOBIPHOCTI BIAMIHHOCTEW MiXK rpynamm BUKO-
pyCTOBYBany TOMHUIA ABOCTOPOHHIN Kputepi Piwepa (ansa
Manmux rpyn). [Ansa ycix BuaiB aHanisy CTaTUCTUYHO 3HaYy-
LMK BBakanwu BigMiHHoCTi npu p < 0,05.

Pe3ynbTtaTtn Ta ix 06roBopeHHs

[Mpn BMBYEHHI CIMEMHOro aneprosioriyHoro aHamHesy y
XBOpUX Ha AP BusIBNEHi pi3HOMaHIiTHI NposiBu aneprii B
ciM'i y 76%. HasBHicTb anepriyHMx 3axBoproBaHb y poau-
viB |-l cTyneHto cnopigHeHocTi 3 6oKy maTepi BUsIBieHa B
35%, 3 6oky 6atbka — y 30%, 3 6oky 06ox 6aTbkiB - y 11%
ycix obcTexeHnx xsopux Ha AP. He BusaBneHo aaHunx npo
06TsKEeHWI anepronoriyHMn aHamHes y 24% xBopux Ha
AP. OTpuMaHi pe3ynbTaTi y3romKytoTbCa 3 AaHUMWU, LIO
cBig4aTb NpPO MepeBaXHW 3B’A30K 3 aTOMIYHUMKM 3aXBO-
ptoBaHHsAMM 3 Goky mMaTepi [2].

Ak BuLe 3a3Havanocs, y pesynbTaTi CMOCTepeXeHHs
3a nepebirom 3axBOplOBaHHA B AMHaMILi y xBopux Ha AP
Oyno BcTaHOBMEHO CTyneHi TskkocTi AP: nerkuii nepebir
—vy 11 (25%), cepepHbo-Baxkui — y 32 (71%), BaKKun —
y 2 (4%). Takox BUsiBNEeHa HasBHICTb CMagKoBOI anepri-
YHOI cxunbHOCTI ¥y poawmuiB I-Il cTyneHs crnopigHeHocTi 3
6oky matepi BusiBneHa B 35%, 3 6oky 6atbka — y 30%, 3
6oky obox 6aTbkiB - Y 11% ycix 06CTeXeHNX XBOPUX Ha
AP. Y 44% nepebir AP 6yB noB'si3aHuiA 3 pi3HUMKU HO30-
noriyHMmMKn cpopmamm aneprivHoi natonorii. Y 20% o6-
CTeXeHux xBopux Ha AP GyB yCcTaHOBMEHWI CynyTHIN ai-
arHo3 BA, y 15% npucyTtHa cumntomaTuka A[l, nosHa
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Tpiaga aTonii BuaBneHa y 11% obCcTexeHnx Hammn XBopumx
Ha AP. MNpwn anepronoriyHoMy o6CTexeHHi xBopux Ha AP
y 89% nauieHTiB 6ynu BUABMEHi NO3UTUBHI LIKIpHI Npobu
Ha NUIKoBi, rPMOKOBI, MOBYTOBI, eniaepManbHi Ta Xap4oBi
aneprexun. MNpu Yomy, y 7% mana micue ceHcubinisauis
0o ofHiei rpynu anepreny, y 29% - fo asox rpyn, y 36% -
[o Tpeox rpyn, y 13% - Ao Yotmpbox rpyn, a B 4% - go

BCiX M'ATK rpyn anepreHiB. ¥ 11% XBOpWX LUKIpHi npobu
Oynun HeraTMBHUMW [0 BCIX BUKOPUCTaHMX anepreHis.

[nsa 3'acyBaHHS MOXNMBOIO NOEAHAHHS PI3HUX FEeHO-
TUNIB BCiX reHiB, WO BM3HA4alTbCA NPOBeAeHO aHarni3
rannotunis. BusBneHo, WO HanyacTiwe 3ycTpivaeTbes
rannotnn GGAACC, sk B rpyni koHTpornio (30%), TaK i y
xBopux Ha AP (23%) (Tabn.1).

Tabnuus 1.

Po3nodin yacmom eannomuriig nonimopgpismy TLR 2, TLR 4 ma eeHy eanekmuHy-10 ceped ocib nonmaescbKoi nonynsuyii

ma xeopux Ha anepeaidHuli puHim, %(n)

CLC10
Q = Q Q = =
TLR4888555ttt088055ttt008005ttt
© ol ol ol o ol o|lo|l ol oo

é}ZE?§§§§§32‘2<22<<<088wgwoo¢
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KOHTPO- | (30) | (2) @) | (M (1) (2) (1)

nwo

(n=45)

Xsopi [511[22] 0 [200] o[ o [111]44] o0 [44]| o0 [0 |44 00|22 0o oo o[o|o[]o]o]o]o

Ha AP | (23) | (1) (9) 5| @ (2) (2) 1)

(n=45)

CLc1o e ¥ = 2,45; BLU = 2,26 (0,92-5,56); p = 0,118
Hocii aneni T

TLR 4 AG/GG 2_ 40 BRIl = o

B9BAIG | Hooli aneni G X?=0,49; BLU = 2,15 (0,50-9,21); p = 0,482

TLR 2 GA/AA 2 10 BRI < o

2258G/A|  Hocii aneni A X" =0,18; Bl = 1,00 (0,19-5,24); p = 0,673

[Mpn NOpIBHAHHI YacTOT rannoTuniB BM3HAYEHUX NoMi-
mopdiamiB reHiB TLR2 (rs5743708), TLR 4 (rs4986790) Ta
CLC-10 ( rs420297) y rpynax xBopux Ha AP Ta nonynsuin-
HOrO KOHTPOSIO HEe BUSABMEHO AOCTOBIPHOI 3aneXHOCTi MixX
HasiIBHICTIO y reHoTuni anens T reHy ranektuHy -10, anensa A
reHy TLR 2 a6o anens G reHy TLR 4 Ta po3sutkom AP.

OpgHak npu BUBYEHHI CiMEMHOro aneprosioriyHoro
aHamHesy y gaHoi rpynu xsopux Ha AP BusiBneHi pisHo-
MaHiTHI nposiBu aneprii B ciMi y 100%. Y pesynbTari
crnocTepexeHHs 3a nepebirom 3axBOPIOBaHHS B AVHAMIL
y XBOpWUX Byno BCTaHOBNEHO CTyneHi TsxkkocTi AP (cepe-
OHbO-TsDKKMN — Y 89%, nerkuii nepebir — y 11%) Ta Bu-
3Ha4eHi KninHivyHi doopmm AP ( uinopivyHui (abo nepcucry-
tounii) — 100%). Mpw anepronoriyHomy y 100% nauieHTiB
6ynu BUSIBNEHI NO3UTUBHI LUKIPHI NPOOW Ha MWIKOBI, rpu-
6KoBi, NOOYTOBI, enigepmarnbHi Ta Xap4oBi aneprexHu.

AHani3 kniHiyHOro nepebiry 3axBOplOBaHHSA Yy OaHWX
XBOPMX MOKa3aB HasABHICTb CyMyTHLOI MmaTomnorii: yacTi
'PBI, wo Big3Havyanuce TpuBanum nepebirom Ta ycknag-
HEHHAMU 3 GOKy OpPOHXO-NereHeBoi cuctemmu (BPOHXITH,
NHEBMOHIT) — y 83%; NOMMNo3Hui puHOCUHYCUT — 67%;
ractpoayoaeHitn — 50%.

Mpwn aHanisi iMyHOnoriYHMX NOKasHWKIB cepepd HOCIIB
rannoTunie BMUsIBMiEHA Pi3HULA Ha PiBHI CTaTUCTUYHOI Te-
HaeHuji (p< 0,06) 3a nokasHukom CD4/25"/Foxp3” y Ho-
CiiB rannoTunis 3 MyTaHTHUM anenem.

[ns Kpaworo BMBYEHHA Ta PO3YMIHHS TFeHEeTUYHOI
CXWIMbHOCTI A0 BWHWKHEHHA AP 06rpyHTOBaHuM € Bu-
BYEHHS MOLUMPEHOCTI MOXIMBOTO MOEAHAHHA reHoTuNIB
reHiB TLR 4 ta CLC10 (Tabn.2).

Tabnuus 2.

Po3nodin yacmom eannomurie nonimopgpismy TLR 4 ma 2eHy eanekmuHy-10 ceped ocibé nonmascekoi

nonynayii ma xeopux Ha anepeiyHul puHim, %(n)

CTLLCRlo AACC | AACT | AATT | AGCC | AGCT | AGTT | GGCC | GGCT | GG TT
['pyna koHTponto 66,7 17,8

s, 0 o 22(1) | 44 | 221 0 0 0 0
XBopi
Xeopt 5;,13 20 13,3 44 4.4 4.4 . 0 0
A e | @ | ©® | @ | @& | @

(CLC10) CTT, 2_ 0 or RN = 3149) b=

iRa o ¥%= 0,26: BLU = 3,14 (0,31-31,42); p = 0,609

BusiBneHo, Wo HanyacrTiwe 3ycTpiyaeTbCs rannotmn
AACC, sk B rpyni koHTponto (30%), Tak i y xBopux Ha AP
(24%). Mpw NOpPIBHAHHI YaCcTOT rannoTUMIB BU3HAYEHMX
nonimopcpiamis reHis TLR 4 (rs4986790) ta CLC-10
(rs420297) y rpynax xBopux Ha AP Ta nonynsuinHoro ko-
HTPOIO He BUSIBMEHO AOCTOBIPHOI 3aMeXHOCTi MiXK HasiB-
HicTio y reHoTuni anens T reHy ranektuHy -10 Ta anens
G reHy TLR 4 3 possutkom AP.

[ns Ginbl AeTanbHOI OLHKX CTaHy KNITMHHOMO Ta rymo-
panbHOro iMyHITETY Yy XBOopuX Ha AP 3anexHo Big rannotu-
niB nonimopgiamie TLR4 ta CLC-10 6ynu oujiHeHi nokasHu-
Ku iMyHorpam xBopux Ha AP 3 rannotunom TLR4/CLC 10
(Tabn.3) B MOpIiBHsHI 3 NOKa3HWKaMm 0OCTEXEHMX XBOPUX Ha
AP, LLIO He € HOCISIMM 3a3Ha4YeHNX ransioTUnIB.
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Ak 3asHayanocs paHiwe, MNOpyLUeHHs piBHOBaru
T1\T2-xennepie 3 nepeBaxxaHHsaM T-2 iMyHHOI BignoBigi
Bigirpae nposigHy ponb B po3suTky AP. Y Bignosigb Ha
BMNNMB anepreHiB y xsopux Ha AP BigbyBaeTbCsi BUBIMb-
HeHHs T2-UMTOKIHIB Ta IHOYKYETbCS akTUBaLis eo3uHomI-
niB, ONACUCTUX KINITUH Ta NigBuLeHn cuHTes Ig E. IcHy-
I0Tb BiQOMOCTI, 3a3HaudeHi peakuii BiabyBatTbCcsi onoce-
peakosaHo Yepe3 TLR4. ManekTtnH-10 6e3nocepenHbo He
npuimMae yyacTi B NpurHideHHi dyHkuii CD250) Treg Kni-
TWH, OfHaK € HeobXigHMM ANS 3AINCHEHHS perynsTopHoi
aKTUBHOCTI Treg KNITUH [8]. Bynu ouUiHeHi NOKasHUKK iMy-
Horpam xBopux Ha AP 3 rannotunom TLR4/CLC 10
(Tabn.3) B NOpIiBHSAHI 3 NOKa3HWKaMy 0OCTEXEHUX XBOPUX
Ha AP, WO He € HOCIAMM BU3HAYEHUX rannoTuniB.
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Tabnuus 3

IMyHonoz2iyHi nokasHUKU y xeopux Ha AP 3anexHo eid earnnomunie nonimopgismie TLR4 ma CLC 10

MoKasHuK [MokasHWKN NpakTU4HO XBopi Ha AP 3 rannotunom XBOXL\"EA%%%?FTB&T-”OM
3[10POBUX OCIG AG/(CT+TT), (n=4) (n=41)
Nenkountn, 10%n 4,0-8,8 4,72 + 0,60 5,69 £ 0,33
Tlimdpountn, % 18 — 40 28,75+ 3,75 28,73+ 1,19
EosuHoginu, % 0-5 6,25 + 1,03 4,10 £ 0,45
BaranbHui IgE, MOa/mn 0-130 206,78 + 5,08 197,41 £ 12,53
CD4", % 395 41,68 + 3,14 40,43+ 1,30
CD4'/CD25",% 9,4 + 2,05 13,83 + 2,87 17,21 £2,10
CD4°CD25'Foxp3*,% . +
(Tucivn) 5-10% Bin CD4 6,29 + 0,50 4,5+0,40

1N-10, nr/mn 0- 50 nr/mn 0,34 + 0,02 0,36 + 0,02
1J1-4,nr/mn 0-20nr/mn 55,9 + 11,33 49,84 + 3,80

Mpu pocnigxeHHi nokasHuKiB nepudgepuyHOi KpoBi
XBOpUX Ha AP HoOCIiiB 3a3Ha4yeHnx rannoTunis BUSIBMEHO,
Wo piBEHb NEnKkouuMTiB B cepegHboMy cknaeB 4,72 +
0,60*10%n, TO6TO He BUXOAMB 3a MEXi NOKa3HWKIB Npak-
TUYHO 3d0poBux ocid (4,0 - 8,8*109/11). BigHocHa Kinb-
KicTb nimdoumnTiB y cepegHboMy cknana 28,75 + 3,75%,
WO TaKoX He BUXOAWUTb 3a MeXi MOKa3HWKIB MpaKTU4HO
3pgopoBux ocib (18 — 40%); BuABNeHa NoOMipHa €03UHO-
dinis 3i 36iNbLWEHHAM BiQHOCHOI KiNbKOCTI e03uHoiniB,
o B cepedHboMy cknana 6,25 + 1,03%. 3a pesynbTa-
Tamn obcTexeHHst xBopux Ha AP HociiB rannotunis TLR4
CLC 10 B iMyHONOriYHMX MOKa3HWKax PiBEHb eKCrnpecii
MOMeKyn cDh4* y xBopux Ha AP maB TeHaeHUito 0o 36i-
NblLUEHHSA, Ta B cepedHbomy cknaB 41,68 + 3,14% npwu
nokasHuKax npakTU4HO 3gopoBux niogen 39+5%; piseHb
ekcnpecii CD4*/CD25" ctaHosus 13,83 + 2,87%, Lo ne-
peBwLLye NokasHUkK 3goposux nogen (9,4 £ 2,05%). Mo-

Ka3HUK piBHIO ekcripecii Monekyn CD4"CD25 Foxp3* mas
TEeHAEHUj0 A0 36inblueHHs (B cepeaHbOMy cknaB 6,29 +
0,50%). MNMpu BM3HaAYeHHI piBHIO 3aranbHoro IgE B cepea-
HbOMY KOHLIEHTpaLis B rpyni xsopux Ha AP HociiB ranno-
Tunie TLR4 CLC 10 craHoBuna 206,78 + 5,08 MO/mn
npv MOKasHWKax Yy nNpakTU4HO 3gopoBux ocio 0 — 130
MO/mn.

YwmicT y cuposaTui I/1-10 y xBopux Ha AP y cepeg-
HboMy cknaB 0,34 + 0,02 nr/mn, Wo He NepeBuLLyE NoKa-
3HUKM MpakTM4HO 3g0poBux nogent 0- 50 nr/mn; Big3Ha-
YyaeTbes 306inbleHHs BMIcTy I1-4 y cupoBaTui Ta cTaHo-
BB 55,9 + 11,33 nr/mn npu nokasHMKax y MPaKTUYHO
3aoposux ocio 0 — 20 nr/mn.

3 MeTol BUSIBNEHHS BiAMIHHOCTEN 3a iMYHOMOriYHU-
MM MOKasHuWKamu y XxBopux Ha AP HociiB rannoTtunis
TLR4 CLC 10 6yno npoBefeHe NOPIBHAHHSA BigNOBIgHNX
rpyn 3 BUKOPUCTaHHAM KpuTepito MaHHa-YiTHi (Tab.4).

Tabnuus 4
BidmiHHOCMI 3a iMyHOM02iYHUMU OKa3HUKamu y xeopux Ha AP Hociie eannomunie TLR4 CLC 10
MokasHuk XBopi Ha AP 3 rannotunom TLR4 CLC 10, (n=4) XBCZﬁLT; )AP‘
CD4°CD25 Foxp3”,% (Tvc/mkn) 6,29 + 0,50 4,5+ 0,40
U p Un=4,n=41) = 25,50; p=0,024

U, p - sidmiHHOCMI MiX epynamu 3a kpumepiem MaHHa- YimHi.

Mpu 3’AcyBaHHi 3aneXHOCTi piBHS eKkcnpecii Monekyrn
CD4'CD25'Foxp3” y xBopux Ha AP HociiB rannoTunis
TLR4 CLC 10 BigmiveHo, 10 B 3a3Ha4eHi rpyni nokas-
HUK BYB CTAaTUCTUYHO 3HAYMMO BULLMIA (KpuUTepin MaHHa-
YiTHI U(n=4;n= 41y = 25,50; p=0,024) Ta cknas 6,29 + 0,50%
(Tuc/mkn).

OTpumaHi pesynbTatn fo3sonstTb posrnagaty OHI
reHie TLR 4 (rs4986790) ta CLC-10 ( rs420297), sk go-
[aTKOBWIA MPOrHOCTUYHUIA NOKa3HUK MPU NaTOreHEeTUYHUX
[OCNiOKEHHSX.

BucHoBKkM
1. Tlpn NOPIBHAHHI 4acTOT ranfoTUNiB BMU3HAYEHMX
nonimopcpiamis  reHis  TLR2 (rs5743708), TLR 4

(rs4986790) Ta CLC-10 ( rs420297) y rpynax XBopux Ha
AP Ta nonynsuinHOro KOHTPOMO He BMSABNEHO AOCTOBIp-
HOI 3aneXHOCTi MiXX HasiBHICTIO Y reHoTuni anens T reHy
ranektuHy -10, anens A reHy TLR 2 a6o anensa G reHy
TLR 4 Ta po3sutkom AP.

2. lMpn BUBYEHHI NOLLMPEHOCTI MOXNUBOrO NOEgHaH-
Hs reHoTuniB renHiB TLR 4 (rs4986790) ta CLC10 (
rs420297) ) BMSABNEHO, LWIO HaWyacTille 3yCTpivYaeTbes
rannotun AACC, sk B rpyni koHTporito (30%), Tak i y xBo-
pux Ha AP (24%), y rpynax xBopux Ha AP Ta nonynsuin-
HOro KOHTPOMIO He BUSIBNEHO [AOCTOBIPHOI 3aneXHOCTi
MiXK HasIBHICTIO Y reHOTUNI anensa T reHy ranektuHy -10 Ta
anens G reHy TLR 4 3 possutkom AP.
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3. Y xBopux Ha AP HociiB rannotunis TLR4/ CLC 10,
AKi MiCTATb noniMopdpHi aneni G Ta T BUSIBNEHO JOCTOBI-
pHO BULLINA piBEHb eKcnpecii Morekyn
CD4"CD25"Foxp3" Tper knituH (kpuTepiii MaHHa-YiTHi
Up=an= 41y = 25,50; p=0,024),i0 cknas 6,29 * 0,50%
(Tnc/mkn) i3 3HMXeHHAM BMicTY IL-10 Ta nigBuwieHHAM IL-
4 (55,9 £ 11,33 nr/mn).
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English version: PREVALENCE OF HAPLOTYPES OF POLYMORPHIC
GENES TLR 2, TLR 4, CLC-10 AND THEIR ASSOCIATION WITH SOME
IMMUNOLOGICAL PARAMETERS IN PATIENTS WITH ALLERGIC
RHINITIS™

Sakevych V. D.
State Higher School of Ukraine "Ukrainian Medical Stomatological Academy", Poltava

To determine the role of specific polymorphisms of genes that control the structural and regulatory elements nonspecific
resistance of the organism in the development of allergic rhinitis prevalence determined polymorphism 2258G / A gene
TLRZ2 (rs5743708), TLR 4 gene (rs4986790) and CLC- 10 gene (rs420297) in the group surveiflance and population con-
trol group , the analysis of immunological parameters and clinical manifestations in patients with polymorphic variants
studied genes. To clarify a possible combination of different genotypes of all genes that define haplotype analyzes .
When comparing the frequencies of haplotypes defined by polymorphisms of genes TLR2 (rs5743708), TLR 4
(rs4986790) and CLC-10 (rs420297) in patients with AR and population control were found reliable relationship between
the presence of T allele genotype halektynu -10 gene, allele A gene TLR 2 or TLR gene allele G 4 and the development
of RA. In the study of the prevalence of possible combinations of genotypes TLR 4 gene (Asp299Gly) and CLCI10
(rs420297)) found that the most common haplotype AASS as in the control group (30% ) and in patients with AR ( 24%)
in patients with AR and population control were found reliable relationship between the presence of T allele genotype
halektynu -10 gene and allele G TLR 4 gene with the development of RA. In patients with AR haplotype carriers TLR4 /
CLC 10 containing polymorphic alleles G and T were found significantly higher levels of expression of molecules CD4
CD25 Foxp3 MPER cells ( Mann- Whitney U (n = 4, n =41 ) = 2550, p = 0.024 ), which was 6,29 £+ 0,50% ( thou-
sands / ml ) of reducing the amount of IL -10 and IL -4 increase (55,9 + 11,33 pg / ml). The results obtained can be
considered gene TLR 4 SNPs (rs4986790) and CLC-10 (rs420297), as an additional prognostic indicator in pathogenetic
studies.

Keywords: polymorphism, Toll-like receptors, halektyn-10 , allergic rhinitis.

According to studies , there are data about the asso-
ciation of allergic rhinitis with gene polymorphisms TIM-1

Introduction
There is a tendency to a rapid spread of allergic dis-

eases in the world, which become a serious issue be-
cause of the widespread, annual growth of widespread
disease, frequent complications, as well as a sharp de-
cline in performance and quality of life of patients.

AR is seen as a major problem of allergology , since
the disease in most cases is the first clinical manifesta-
tion of atopy , followed by transformation of bronchial
asthma (BA )[4 ].

The study of the genetic basis of atopy is a key issue,
which is necessary to establish the relationship between
hereditary and environmental factors in the implementa-
tion of very complex pathological phenotype and under-
standing the mechanisms of interaction polygenic sys-
tems in the implementation of genetic information at the
level of the whole organism . Knowing the molecular and
cellular mechanisms of disease, we may identify genes,
whose protein products are the most significant. Accord-
ing to studies , the genes of atopy and associated states
are concentrated mainly in the 10 areas of the human
genome .

[9], SD14 [5], TLR 2-4 [6], RNA se 3 [7].

Specificity of the innate immune system is realized
through family Toll- like receptors (TLRs). Important
structural and molecular elements of the pattern - distinc-
tive receptor (SPR) is a Toll- like receptor 2 (TLR 2) and
Toll- like receptor 4 (TLR4). The genes encoding TLR2
and TLR4 show high variability in the population [1]. Re-
cently the information has appeared about the identifica-
tion of functional polymorphisms of genes TLR, due to
the replacement of single nucleotides (from Eng. Single
nucleotide polymorphism - SNP). As a result of these
substitutions there is a reduction of ability to recognize
appropriate ligands and efficiency of signal pulses, which
leads to disruption of the activation of immune cells. A
functional polymorphism of TLR 2-4 gives the regulation
of innate immune response that is essential imbalance
T1/T2-helpers. Similar mechanism may play a crucial role
in the formation of chronic inflammation and has attracted
attention as a potential risk factor for the development of
atopic diseases, including AR [6].

In studies of foreign scientists the association of aller-
gic rhinitis with gene polymorphisms halektyn -10 (CLC-

" To cite this English version: Sakevych V. D. Prevalence of haplotypes of polymorphic genes TLR 2, TLR 4, CLC-10 and their
association with some immunological parameters in patients with allergic rhinitis - / / Problemy ekologii ta medytsyny. - 2013. - Vol 17,
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10) is studied [3]. Halektyn -10 is representative of a fam-
ily of endogenous lectins (known as lizofosfolipaza , pro-
tein Charcot - Leyden) , found in eosinophils and baso-
phils. Exact studies have shown a significant intracellular
expression of halektynu -10 to SD25+ Treg cells. In this
connection, it does not participate directly in the suppres-
sion SD25+ Treg cells, but the specific blockade of halek-
tyn -10 restores proliferative capacity SD25+ Treg cells
and enhances their suppressive function. So halektyn -10
is necessary for the regulatory activity of Treg cells [8].

To determine the role of specific polymorphisms of
genes that controls the structural and regulatory ele-
ments nonspecific resistance of the organism in the de-
velopment of allergic rhinitis prevalence determined
polymorphism 2258G / A gene TLR2 (rs5743708), TLR 4
gene (rs4986790) and CLC-10 gene (rs420297) in the
group surveillance and population control group, the
analysis of immunological parameters and clinical mani-
festations in patients with polymorphic variants studied
genes.

Materials and methods.

To address the challenges put forward were exam-
ined 45 patients with AR aged 19 to 65 years (35,6
1,57) (men accounted for 51 % (23 patients) , and
women - 49% (22 patients )). At the time of the survey ,
patients were in clinical remission stage and stopped re-
ceiving allergy medications 72 hours , the patients had
severe comorbidity.

Diagnosis is established based on the AR diagnostic
criteria ARIA (2008) diagnostic algorithm adopted in
Ukraine and approved by the Ministry of Health of
Ukraine. Quality of life of patients was determined using
generally recognized questionnaires (Adult Rhinocon-
junctivitis Quality of Life Questionnaire).

Sensitization to allergens diagnosed on the basis of
complex allergy diagnostic testing: collection allergic his-
tory, a positive skin scarificating test to allergens using
standard sets (of "Immunologist ', Vinnitsa, Ukraine).

According to the standard procedure was conducted
to determine the number of white blood cells in the blood
and counting of blood cells in smears. Lymphocyte phe-
notype was analyzed in venous blood using monoclonal
antibodies to CD4, SD25 (production of "sorbent", Rus-
sia) and intracellular protein Foxp3 («Bioscience», USA)
by flow tsytoflyuorymetriyi by flow tsytoflyuorymetra EPIX
LX-MCL (Beckman Coulter, USA) using a program called
System Il TM software.

The levels of total IgE, interleukin-4 (IL-4) and inter-
leukin-10 (IL-10) were determined using ELISA test kits
(of "Ukrmed Don", Ukraine) using ELISA analyzer "Stat -
Fax 2100" (USA).

To determine gene polymorphism rs420297 CLC-10
conducted the selection of genomic DNA from peripheral
blood of examined using a set of "DNA Express-blood"
(OO0 NPF «Lyteh", Russia). Determination of gene
polymorphism TLR2 (rs5743708) and TLR 4 (rs4986790)
conducted by polymerase chain reaction [1].

Type allele (C \ T) CLC-10 gene was amplified using
allele-specific polymerase chain reaction in 35 ml reac-
tion mixture contained: 2.5 ml 10 x Buf for amplification,
and 2 mM magnesium chloride, 0.2 mM of each dNTP ,
2.5 units. Tag DNA polymerase with the addition of 5
pkmol specific primers: CLC_up 5-CCC AGC AAC CAT
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GCT TCT TGT TAC-3"; CLC_low 5'-TGA GCA AAC CCA
CCT-3"' and 5 pkmol specific probes labeled with fluores-
cent dyes FAM and R6G from the 5 'end and BHQ-1,
BHQ-2 from the 3' end, respectively:

CLC_wt (FAM) CG-CTG-GAG-GAA-CAG-GAA-AA
(BHQ-1);

CLC_m (R6G) CG-CTG-GAG-GAA-CAA-GAA-AAA
(BHQ-2)

Genomic DNA of examined of 20-50 ng was added to
the mixture. Gene amplification halektynu-10 was per-
formed on Thermocyclers detecting DT-322 (OOO "NPO
DNA-technology", Russia) in real time, as follows:

- First cycle — 95°C / 3 minutes;

- 40 cycles — 95°C/15 seconds;

63°C/40 seconds

Products gene amplification CLC-10 were identified
using fluorescent registration accumulation of DNA fluo-
rescence channels: for the "wild" allele (wt): 1 channel -
dye FAM, for the mutant allele (m): 2 - channel dye R6G,
directly in the reaction.

The control group was consisted of 95 healthy indi-
viduals from a database of genetic samples SRI Genetic
and immunological bases of pathology and pharmacoge-
netics VDNZU "UMSA." In the control group for the study
of gene polymorphism SLC-10 were selected 45 DNA
samples of persons not suffering from allergic diseases.
The study was conducted in accordance with provided
written consent to the inspection and conclusion of the
Commission on ethical issues and bioethics Ukrainian
Medical Dental Academy.

Mathematical analysis of the data was carried out us-
ing the program «STATISTICA 6.0» (StatSoft Inc). Com-
parison of genotype frequencies between the study
groups was performed by analysis of contingency tables
using Fisher's exact test. To compare allele frequencies
used criterion x2. To assess the reliability of differences
between groups using Fisher's exact two-sided test (for
small groups). For all types of analysis considered differ-
ences statistically significant at p <0.05.

Results and discussion.

In the study of family allergic history in patients with
AR were found various manifestations of allergy in the
family in 76%. The presence of allergic diseases in rela-
tives and Il degree relatives of the mother was found in
35% of the father - in 30% of both parents - 11% of all
patients examined in AR. There were no data on the bur-
dened history of allergy in 24% of patients with RA. The
results are consistent with data indicating preferential re-
lationship with atopic diseases of the mother [2].

As noted above , as a result of observation of the dy-
namics of the disease in patients with AR were installed
AR severity: mild course - in 11 (25%) , medium -heavy -
in 32 (71%), heavy - in 2 (4%). Also was revealed the
presence of genetic predisposition to allergic relatives
and |l degree relatives of the mother was found in 35% of
the father - in 30% of both parents - 11% of all patients
examined in AR. In 44% of the course AR has been as-
sociated with various nosological forms of allergic dis-
ease. In 20% of the patients on concomitant AR was es-
tablished diagnosis of asthma, 15% present symptoms of
AD, the full triad of atopy was found in 11% of patients
surveyed by us in AR. With Allergic examination of pa-
tients with AR in 89% of patients were found positive skin
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tests to pollen, fungal, household, epidermal and food
allergens. Moreover, 7% occurred sensitization to one
allergen group, 29% - to two groups, 36% - up to three
groups, 13% - to the four groups, and 4% - of all five
groups of allergens. In 11 % of patients had negative skin
tests to all allergens used .

To clarify a possible combination of different geno-
types of all genes that define haplotypes were analyzed.
We found that the most common haplotype GGAASS as
in the control group (30%) and in patients with AR (23%)
(Table 1).

Table 1.

The distribution of haplotype frequencies polymorphism TLR 2, TLR 4 and halektynu-10 gene among Poltava population and patients

with allergic rhinitis, % (n)

CLC10
Q = Q =
TLR480805’6Ftt888555tt.‘:088055'ﬁtt
< Q Q olo|l ol ol o Ol o]l ol ol oo
5ifﬁi§§§:§<23<29<<<008o00000
] < O < ) < 0] < [} <
TLR205§805065805@050&95855065@05
Group 66,7 44 | 0 [178R2(1] 0 R2(1) o | 0 4@ o [ o R2(1f o | © ololo|Jo]Jo[o[J]o[o|l]o|]o]o]o
control | (30) | (2) (8)
(n=45)
Patients[ 51,1 22| 0 [200] o | o [111}4@ 0 4@ o [ o k4] o [ 0o p2¢(tf o [ oo Jo[of[of[o|lo|]o]o]o
inAR | (23) | (1) 9) (5)
(n=45)
CLC10 CT/TT 2 o N
allele carriers T X°=2,45; BLU = 2,26 (0,92-5,56); p = 0,118
TLR 4 AG/GG 2_ R 091) o=
896A/G | allele carriers G X" =0,49; B = 2,15 (0,50-9,21); p = 0,482
TLR2 GA/AA 2_ R E o) =
2258G/A| allele carriers A X =0,18; B = 1,00 (0,19-5,24); p = 0,673

In comparison of the frequencies of haplotypes de-
fined by polymorphisms of genes TLR2 (rs5743708), TLR
4 (rs4986790) and CLC-10 (rs420297) in patients with
AR and population control were found reliable relation-
ship between the presence of T allele genotype halek-
tynu -10 gene, allele A gene TLR 2 or TLR gene allele G
4 and the development of RA.

However, the study of family allergic history in this
group of patients with AR found various manifestations of
allergy in the family in 100%. As a result of observation of
the dynamics of the disease in patients was found sever-
ity of AR (medium-difficult - 89%, mild course - 11%) ac-
cording to the clinical form of AR (year-round (or persis-
tent) - 100%). When Allergic to 100% of patients were
found positive skin tests to pollen, fungal, household,
epidermal and food allergens.

Analysis of the clinical course of disease in these pa-
tients showed the presence of comorbidity: frequent
SARS that were more prolonged course and complica-
tions of the bronchopulmonary system (bronchitis, pneu-
monia) - 83%; polypous rhinosinusitis - 67% gastroduo-
denitises - 50%.

In the analysis of immunological parameters including
carrier haplotypes revealed a difference in the level of
statistical trend (p < 0,06) in terms of CD4 / 25 / Foxp3 in
carriers of the mutant allele haplotypes.

In order to better study and understanding of genetic
predisposition to the emergence of AR reasonable is to
study the prevalence of possible combinations of geno-
types 4 and TLR genes CLC10 (Table 2).

Table 2.

Frequency distribution of haplotypes 4 and TLR polymorphisms halektynu-10 gene among Poltava

population and patients with allergic rhinitis, % (n)

C'II'_LCRlO AACC | AACT | AATT | AGCC | AGCT | AGTT | GGce | GaeT | GG TT
Group control (n=45) ??‘fé; 1(2)8 22(1) | 442 | 2201 0 0 0 0
Patients 533 20 133 44 44 44 . . .
in AR (n=45) (24) 9) (6) ) ) ?)
(CLC10) CTT, U .
CTLR 4) NOGG ¥%= 0,26: BLU = 3,14 (0,31-31,42): p = 0,609

We found that the most common haplotype AASS as
in the control group (30%) and in patients with AR (24%).
When comparing the frequencies of haplotypes defined
by polymorphisms of genes TLR 4 (rs4986790) and CLC-
10 (rs420297) in patients with AR and population control
were found reliable relationship between the presence of
T allele genotype halektynu -10 gene and allele G TLR 4
gene with the development of RA.

For a more detailed assessment of cellular and hu-
moral immunity in patients with AR depending on TLR4
polymorphisms and haplotypes CLC 10 immunological
parameters were evaluated in patients with AR haplotype
TLR4 CLC 10 (Table 3) in comparison with those of the
patients in the AR that are not carriers of these haplotypes.
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As noted earlier, the imbalance T1\T2 -helper cells
with a predominance of T-2 immune response plays a
major role in the development of RA. In response to ex-
posure to allergens in patients with AR is the release of
T2- induced cytokines and activation of eosinophils, mast
cells and increased synthesis of IgE. There is information
of mentioned reactions that occur indirectly via TLR4.
Halektyn -10 does not directly take part in the suppres-
sion SD25+ Treg cells, but is necessary for the regulatory
activity of Treg cells [ 8]. Immunological parameters were
evaluated in patients with AR haplotype TLR4/CLC 10
(Table 3) in comparison with those of the patients in the
AR which is not specified haplotype carriers .
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Table 3.

Immunological parameters in patients with AR depending on TLR4 polymorphisms and haplotypes CLC 10

. . . Patients with RA, with haplotype
nepacatoE Ol || PaUliS i AR hapictyes ArAGICCTTCF

L, 10%n 40-8,8 4,72 £ 0,60 5,69 + 0,33
Lymphocytes, % 18 — 40 28,75 + 3,75 28,73 +1,19
Eosinophils, % 0-5 6,25+ 1,03 4,10 £ 0,45

Total IgE, IU / ml 0-130 206,78 + 5,08 197,41 £ 12,53
CD4", % 395 41,68 + 3,14 40,43 + 1,30
CD4°/CD25",% 9,4 +2,05 13,83 +£2,87 17,21 £2,10

CD4'CD25"Foxp3*,% 5-10% Big CD4" 6,29 + 0,50 4,5+0,40

IL-10, pg / ml 0- 50 nr/mn 0,34 + 0,02 0,36 + 0,02
IL-4, pg / ml 0-20nr/mMn 55,9 + 11,33 49,84 + 3,80

In the study of peripheral blood of patients with AR
carriers listed haplotypes was revealed that the level of
white blood cells averaged 4,72 + 0,60 * 109 / L , that did
not go beyond the parameters of healthy individuals (4.0
- 8.8 * 109 / I). The relative number of lymphocytes in the
average of 28,75 + 3,75%, which is also not beyond the
parameters of healthy individuals (18 - 40%) revealed
mild eosinophilia with an increase in the relative number
of eosinophils that averaged 6,25 + 1, 03 %. According to
a survey of patients with AR haplotype carriers TLR4
CLC 10 immunological parameters in the expression of
CD4 molecules in patients with AR had a tendency to in-
crease, and the average was 41,68 + 3,14% in terms of
healthy subjects 39 + 5% level expression of CD4 / CD25
was 13,83 + 2,87%, higher than that of healthy people

(9,4 + 2,05%). Indicator of the level of expression of CD4
CD25 Foxp3 molecules tended to increase ( on average
was 6,29 + 0,50%). In determining the level of total IgE in
the average concentration in patients with AR haplotype
carriers TLR4 CLC 10 was 206,78 + 5,08 IU / ml at per-
formance in healthy persons 0 - 130 IU / ml.

The content of serum IL-10 in patients with AR is av-
eraged 0,34 + 0,02 pg / ml, which is not higher than in
healthy people 0 - 50 pg / ml; marked increase in the
content of IL-4 and serum was 55, 9 + 11,33 pg / ml at
performance in healthy persons 0 - 20 pg / ml.

In order to detect differences in immunological pa-
rameters in patients with AR haplotype carriers TLR4
CLC 10 compared the respective groups using the Mann-
Whitney (tab.4).

Tab.4
Differences in immunological parameters in patients with AR haplotype carriers TLR4 CLC 10
Index Patients with AR haplotypes TLR4 CLC 10 , (n=4) Patients with RA, (n=41)
CD4°CD25 Foxp3”,% 6,29 + 0,50 4,5+0,40
U p U(n=4:0=41) = 25,50; p=0,024

U, p - differences between groups by Mann-Whitney.

In clarifying the dependence of the level of expression
of CD4 CD25 Foxp3 molecules in patients with AR Media
TLR4 CLC 10 haplotypes observed in this group rate was
statistically significantly higher (Mann-Whitney U (n =4; n
= 41) = 25.50; p = 0,024) and was 6,29 + 0,50% (thou-
sands / ml).

The results can considered gene TLR 4 SNPs
(rs4986790) and CLC-10 (rs420297), as an additional
prognostic indicator in pathogenetic studies.

Conclusions

1. When comparing the frequencies of haplotypes de-
fined by polymorphisms of genes TLR2 (rs5743708), TLR
4 (rs4986790) and CLC-10 (rs420297) in patients with
AR and population control were found reliable relation-
ship between the presence of T allele genotype halek-
tynu -10 gene, allele A gene TLR 2 or TLR gene allele G
4 and the development of RA.

2. In the study of the prevalence of possible combina-
tions of genotypes TLR 4 gene (rs4986790) and CLC10
(rs420297)) was found that the most common haplotype
AASS as in the control group (30%) and in patients with
AR (24%) in patients with AR and population control were
found reliable relationship between the presence of T al-
lele genotype halektynu -10 gene and allele G TLR 4
gene with the development of RA.

3. In patients with AR haplotype carriers TLR4 / CLC-
10 containing polymorphic alleles G and T were found
significantly higher levels of expression of molecules CD4
CD25 Foxp3 MPER cells (Mann-Whitney U (n = 4; n =

23

41) = 25,50; p = 0.024), which was 6,29 + 0,50% (thou-
sands / ml) of reducing the amount of IL-10 and IL-4 in-
crease (55,9 + 11,33 pg / ml).
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