Tom 18, N 3-4 2014 p.

© Cakesuy B. [., Wnwnkoea O. A., Kanpawes 1. M.
YOK 616.5-002.2.:575

OCOBJINBOCTI IMYHHOI'O CTATYCY XBOPUX HA AJIEPITYHUN
PUHIT Y 3AJIEXXHOCTI BIA NONIMOP®I3MY NEHIB TLR 2,4 TA
FAJIEKTUHY-10"

Cakesuy B. [1., LLinukosa O. A., Katidawes . I1.

HaykoBo-gocnigHMi iIHCTUTYT reHeTUYHUX Ta iIMyHONOrYHNX OCHOB PO3BUTKY NaTornorii Ta (papmakoreHeTUkn Buwioro gepxaBHOro HaB-
YanbHOro 3aknagy YkpaiHu «YKkpaiHcbka MmeanyHa cTomaTororidyHa akagemisa», m. MNontasa

B uccieqoBarmm rpuBELEHbI TEOPETUHECKOE OBOBLLEHNE U HOBOE PELIEHNE HayYHOU 3afayu UMMYHO/IOMMM U a/I/IEPIo-
JIOMMN 110 ONPELETIEHUIO TEHETUYECKON JETEDMUHNPOBAHHOCTY IPU a/I/IEPINHECKOM DUHUTE ITyTEM UCCIIEAOBAHNS POSIN
TO//1-I104O6HbIX PELIENTOPOB BPOXKAEHHOIO UMMYHUTETA C ro/mmopdusmom TLR2 (rs5743708), TLR 4 (rs4986790) n
CLC-10 (rs420297). B 06cneq08aHHbIX 60/1bHbIX AP B 76% C/TyHaeB MMEET HAC/IEACTBEHHYIO MPUPOAY MPEUMYLLECTBEHHO
CO CTOPOHbI MaTtepy (36%), HAYNHAETCS MPENMyLLECTBEHHO B AETCKOM U 1104POCTKOBOM Bo3pacte (88%) n B 44% cori-
POBOXAAETCSH APYrovi anfiEpruyeckos naroaorved. [pu uccien0BaHuu UMMYHHOIO CTatyca 60s1bHbIX APy 15% 60/1bHbIX
HabKoAamm YMEPEHHYIO U BbLICOKYIO 303UMHOGNIINS, MOBBILLEHNE CDEAHEO YPOBHS OOLYero MMMyHor/i06y/mHa E, BbICO-
KUE 3HAYEHNS KOTOPOro [OCTOBEPHO OblIM YCTAHOBJIEHBI ¥ BOJ/IbHBIX CO CPEAHE- TAXE/IOH opMo TeyeHns (P =
0,0008), poct oTHocuTeIbHOrO Kostmyectsa CD4* CD25" Foxp®3 Tper KiaeTok co cHwkeHneMm cogepxamrms IL- 10 u ro-
BbiLieHnem IL- 4. BbisB/ieHa 4OCTOBEPHAS PAa3HNLIG MEXAY YaCTOTaMMU FEHOTUIIOB B IPYIIax KOHTPO/IS 1 60/bHbIX AP 3a
rno/mmMop@dusmom reHa TLR 4 (Asp299Gly). Briepsbie UCCIELOBAHbI MOMY/ISUUOHHYIO PACPOCTPAHEHHOCTb [10/TMMOP@OU3-
Ma 15420297 reHa ranektury- 10 cpegu L, rpoxusarniynx B [losrasckoi obnactv (CC-76%,; CT-22%,; TT-2%) O6Ha-
PYIKEHa [JOCTOBEPHAS PA3HULIA MEXAY YaCTOTaMU FEHOTUIIOB B IPYyIax KOHTPOsIs u 60s1bHbix AP (p = 0,04), riosmmop-
@uzm rs420297 reHa CLC-10 JOCTOBEPHO Yalle BCTpeYaeTcs B rpyrine 60/1bHbix AP. Bbiss/ieHa docmoeepHasi accoyua-
uusi Mexdy Hanu4ueM rnonumopgbHol annenu eeHa CLC-10 u yposHamu CD47, CD4* CD25%, @ epynne 20M03U20MHbIX
Hocumersel nonumopchbHol annenu T u amwiens C reHa CLC-10 ycraHos/ieHa 0ocmoegepHas accoyuauusi Mexoy Haauyu-
em ronumopehHou annenu 2eHa CLC-10 u yposHamu CD4*CD25 Foxp3', CD4".

KnioueBble crioBa: annepruyeckuii PUHAT, COCTOSIHUE KMETOYHOTO U NyMOparbHOro MMMyHUTETa nonumopduam, Toll-
nofo6Hble peLenTopel, ranekTuH-10.

AnepriyHi 3axBOpIOBaHHSA, 30Kpema, Taki NOLUUPEHI, SIK
OpoHxianbHa acTtMa, anepridyHuin puHIT, aTtoniyHUA aep-
MaTUT 3 KOXXHUM POKOM CTaloTb BCe Oinblu akTyanbHO
Ta ceprosHoto npobnemoto [Kumar A., Yhosh B., 2009].
AnepriyHni puHiT (AP) — Le 3axBOpIOBaHHs, L0 Xapak-
TepusyeTbca |gE-onocepenkoBaHMM iMyHOMOrMYHUM 3a-
naneHHsIM, L0 PO3BMBAETLCA B pe3ynbTaTti nonagaHHs
anepreHiB Ha cnu3oBy 00onoHKy Hoca  [Van
Cauwenberge P.B. et al., 2001].

Y AaHuIn Yac BM3HaHa To4ka 30py, 3rigHo 3 skoto AP €
MYNbTUAKTOPHUM  3axBoptoBaHHAM (M®3). CbeorogHi
NOLUMPEHOI0 KOHLEMLIE € HacnigyBaHHA anepriyHnx 3a-
XBOPIOBaHb Ta BU3Ha4yeHa JOCUTb BENWKA KiMNbKiCTb reHiB,
LLIO onocepeakoBye ix MaHidecTauito. OgHak pesynbTaTtu
YACMNEHHUX [OCMIIAXKEHb CyNnepeynuBi: MOMEeKynsipHoO-
reHeTUYHi OCHOBU (DOPMYBaHHS 3aXBOPIOBAHHSI NMOKU BU-
BYeHi HegocTaTHbO. Bee ue nepetsopioe AP B cepiriosHy
MeauKo-colianbHy npobnemy i AukTye HeobXigHIiCTb Aoc-
NiIKEHHSA MPUYKUH | IMYHOSOMNYHUX MEXaHi3MIB PO3BUTKY
[aHOro 3axBOPIOBaHHA AN po3pobku agekBaTHUX MiKy-
BasibHO-NPOINakTU4YHMX 3ax04iB, O BPaxoBYKTb €THi-
YHY MpPUHAaNeXHICTb, IMYHOMOrYHY PeakTUBHICTb i reHe-
TUYHI 0COBNMBOCTI XBOPUX.

MeTo pocnigXeHHss 6yno BuW3HA4YEHHs porni noni-
MOPIi3MiB reHiB, IO KOHTPOMIOKTbL CTPYKTYPHi Ta pery-
NATOPHI enemMeHTn HecneundivyHOi pe3nCTeHTHOCTI opra-
Hi3aMy (Tonn-nopibHmx peuentopis: 2258G/A reHy TLR2
(rs5743708), 896A/G reHy TLR4 (rs4986790) Ta reHy ra-
nektuHy-10 (rs420297 C/T)) y natoreHesi AP, gns nor-

NMGNEeHHsT 3HaHb NPO IMYHOSOTiYHI MeXaHi3MyU PO3BUTKY
LibOro 3axXBOPIOBAHHS.

Martepianu Ta MeToAn ROCNIAXKEHHS.

[ns BMpIWIEHHS BUCYHYTWX 3aBAaHb MpoBedeHo 00-
cTexeHHs1 45 nauieHTiB Bikom Big 19 0o 65 pokiB xBOpUX
Ha AP, Ha cTapii kniHiYHOT peMicii 3axBoproBaHHS, sKi ne-
pebyBanu Ha gucnaHcepHomy 06niky B MNOMiKniHiYHOMY
BigAineHHi YeTBepTOoi MiCbKOI KNiHIYHOI nikapHi Ta anep-
ronoriyHomy BigaineHHi MontaBcbkoi ob6nacHoi KniHiYHOT
nikapHi im.CknicpocoBcbkoro. Mpyny MOPIBHSAHHA cKnanm
95 npaktnyHo 3gopoBux ocoid 3 6anky OHK Haykoso-
[OCNIAHOrO IHCTUTYTY FEHETUYHUX Ta IMYHOJSOMYHUX OC-
HOB pO3BWTKY nartonorii Ta chapmakoreHeTukn Buoro
JepXaBHOro HaB4anbHOro 3aknagy YkpaiHu «YKpaiHcbka
MeaM4YHa CcToMaTosloriyHa akagemisiy, siki 6ynu aHkeTo-
BaHi Ta KMiHIYHO O0BGCTEXEHI ANa BUKMIOYEHHST anepridyHux
3aXBOPIOBaHb.

[iarHo3 AP BcTaHOBMOBaNuM Ha OCHOBI KpUTepIiiB gia-
rHocTukn ARIA (2008) 3a anropuTMoM AiarHOCTUKK Mpu-
NHATMM B YkpaiHi Ta 3atBepmxkeHnm MO3  YkpaiHw.
AKiCTb XWUTTA XBOPUX BU3Ha4anu 3a JOMOMOrOK 3ararb-
HOBM3HaHUX onuTyBanbHUKIB (Adult Rhinoconjunctivitis
Quality of Life Questionnaire). AnepronoriyHe obcTexeH-
HS MPOBOAMIIOCA 3@ 3aranbHOMPUAHATOK METOAMKOK
LUMASIXOM MOCTaHOBKM LWKipHUX prick-TecTiB (TOB «ImyHo-
nor», BiHHMug, Ykpaina).

OTpumaHHs nepudepuyHoi KpOBI MaUiEHTIB 34INCHI0-
Banu LWNAXoM 3abopy KpoBi 3 KyGiTanbHOI BEHW HaTLle-
cepue OAHOPAa30BUM MMACTUKOBUM LUMNPULIOM B 06’emi 1

’ LintyBaHHst npu atectauii kagpis: Cakesuy B. [., LLinukosa O. A., Katidawes I. 1. Ocobnugocmi iMyHHO20 cmamycy X80pux Ha anepaiyHul
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IIpo6AeMH €KOAOrii Ta MEAHIIHHH

MIT Y CTepUnbHYy Cyxy CKNnsiHy npobipky 3 renapuHom (25
O[/mn) ans OTpUMaHHS CyCneHs3ii MOHOHYKINeapHUX Kili-
TUH NepudepuyHoi KpoBi; B 06’eMi 4 Mn y BakyyMHY Mpo-
6ipky 3 EATA (8,4 mr K3EDTA) ans suainenHs OHK; Ta B
o6’emi 5 Mn y cTepunbHy cyxy cknsiHy npobipky 6e3 go-
AaBaHHS aHTMKOArynsiHTiB A4Sl OTPMMaHHS CUPOBaTKU.

OTpumaHHs CcycneHsii MOHOHYKINeapHUX KRiTUH ne-
pucbepnyHOi  KPOBi  34JMACHIOBANM  LUNSXOM  LIEHTpU-
dyryBaHHA B rpafieHTi LWinbHOCTI dikon-BeporpadiHy
(1,077 r/mn). CupoBaTky BMAINSANM 3 nepndepuyHoi kpo-
Bi, 3ibpaHoOi HaTLLlecepLe y CTEpUNbHy CyXy CKMsiHy Mpo-
Gipky 6e3 foofaBaHHS aHTUMKOArynsiHTIB, LUASAXOM iHKyOy-
BaHHs Ta LeHTpudyryesaHHs [bepkano J1.B. Ta iH., 2003].
BugineHHs reHomHoi JHK nposogunu metogom deHon-
XrnopodopmHoi ekcTpakuii [EnpuHueB A.T. n gp. 2008].
BusHaueHHs1 nonimopdiamiB Tonn-nofibHMx peLenTopis:
2258G/A reHy TLR2, 896A/G reHy TLR4 npoeeneHo me-
TO4OM MoriMepasHoi naHutrosoi peakuii (MP). Amnni-
cbikauito npooannKn 3a gonomoror amnnigikatopa «Te-
puuk» («dHK-TexHonorns», MockBa) 3a BianoBigHO
nNporpamMol0 3 BUKOPUCTAHHSIM CreundidHX OniroHykne-
OTUOHMUX MpanmepiB i3 HACTYNHUM PECTPUKLINHMM aHani-
3oM [Iamannosa O.B. Ta iH., 2011]. OeTekuia npoaykTis
amnnicpikauii npoBegeHa 3a JONOMOrol enekTpodopesy
B 3% arapos3Homy reni («Helikon», Mockea) B 1 x TBE
(50 MM Tpunc-H3BO3 tTa 2 MM E[TA, pH 8.0) 3 noganb-
WOl Bidyanisauieto pesynbTatiB y Y®-ciTni Ta doTor-
pagyBaHHAM.

[nsa Bu3HavyeHHsa noniMopdi3my reHis NpoBOAMMMN BU-
ainexHs reHomHoi [IHK 3 nepudepuyHoi kpoBi o6cTexy-
BaHUX 3a pJonomorol Habopy «[HK-akcnpecc-kpoBb»
(OO0 HMN® «Jlutex», Poccus), amnnidpikyBanu 3a gono-
MOroK anenb-cneumdiyHoi noniMepasHoi NaHLUroBoi
peakuii B 35 MKN peakuiiHOi cymili 3 goAaBaHHAM no 5
nKMornb crneundivyHnx npanmepis. MpoaykTn amnnidikauii
reHy ranektuHy-10 igeHTudpikysanu 3a gonomoroto cny-
opucLEeHTHOT peecTpauii HakonndeHHa JHK 3a kaHanamu
drtoopecueHLii.

®deHoTn nimdouuTiB aHanidyBanuM 3a [OOMNOMOro
BM3HAYEHHSA pIBHIB eKcnpecii MoBepxHeBUMX aHTUreHiB
knituH CD4, CD25 Ta BHYTPILWHbLOKIITUHHOIO Oinka
Foxp3® MeTomOM  NpOTOYHOI  LMTOdRIOOPUMETPIl
(«EPICS XL-MCL»(«Beckman Coulter»,CLLIA) 3a cTah-
OapTHOK METOAMKOK, BUKOPUCTOBYIOYM BiANOBIAHI MOHO-
KnoHaneHi aHTuTina (BUpobHMUTBO «CopbeHT», Pocis;
«eBioscience», CLLA).

3 MeTOol BM3HAYEHHs1 CTaHy rymoparnbHOI NaHKkn imy-
HiTeTy xBopux Ha AP Bu3Ha4anu piBeHb 3aranbHoro IgE
B CMpOBAaTLi KPOBi BM3Ha4anu 3a NpUHLMNOM ABOCaANTO-
BOro (CeHaBiy) iMyHodbepMeHTHOro aHarmisy 3a 4Onomo-
roto Tect-cuctemn I®A Ons KiNbKiCHOrO BM3HAYeHHS 3a-
ransHoro IgE (TOB «Ykpmea-[oH», YkpaiHa). KinbkicHe
BU3HAYEHHS iHTEepnenkiHy-4 Ta iHTepnenkiHy — 10 y xBo-
pux Ha AP npoBoaunu 3a gonomorot tect-cuctemu [GA
ONS KiNbKiICHOro BU3HAYeHHS iHTepnemnkiHy — 4 Ta iHTep-
newvikiHy — 10 TOB «Ykpmen-[oH» (YkpaiHa) 3rigHO iH-
CTPYKLUin Oo Habopie. ONTUYHY TYCTMHY AOCRIAXKYBaHUX
3paskiB BM3Ha4Yanu Ha iMyHodepMeHTHOMY aHani3aTopi
“Stat-Fax 2100” (USA) npu goxuHi xeuni 450 HM.

CratuctuyHy 06pobKy OTpMMaHux pesynbTaTiB npo-
BENW 3a JOMNOMOrot cratuctuyHoro nakety STATISTICA
6.0 (StatSoft Inc., USA) srigHo 3 pekomeHgauismu. lMopi-
BHSIHHS1 4aCTOT reHOTUNIB MidK JAOCHiAXyBaHUMU rpynamMm
NPOBOAMNN LUMSIXOM aHanidy Ttabnuub crnpsikeHocTi 3a
[onoMorol TouHoro Tecty diwepa. [Ana nopiBHAHHS va-
CTOT anenen BMKOPUCTOBYBaNu KpuTepin xz. [Ons ouiHkn
[OCTOBIPHOCTI BIOMIHHOCTEN MiX rpynamu BUKOPUCTOBY-
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Bany TOYHWIA OBOCTOPOHHIN KpuTepin ®Piwepa (ana ma-
nux rpyn). Onsa ycix BuaiB aHamnisy CTaTUCTUYHO 3Hauy-
LWMMK BBaXkanu BigMiHHocTi npu p < 0,05.

Pe3synbtaTh Ta iXx 06roBOpeHHs.

BuBueHHs o6cTexyBaHux 45 xBopux Ha AP BikoM Big
19 po 65 pokis (cepen AknX XiHkun cknanu 49%, a 4yonosi-
kn 51%) nokasano, Wwo B 3anexHOoCTi Big nepioguyHoCTi
BMNIMBY anepreHy, xapakrepy nepebiry Ta 4acToTu cumn-
TOMIB ¥ 27% (12 xBOpMWX) BUSBMEHWI LiNopiyHun (abo
nepcuctytounin) AP ta 'y 73% (33 xBopux) ce3oHHMIn (abo
iHTepmiTytoumin) AP. CTyniHb TSDKKOCTI 3aXBOPHOBAHHS
OLiHIOBaBCS Ha OCHOBI 3aranbHONPUAHATUX KpUTepiiB Ai-
arHoctukn ARIA (2008) [Brozek J.L. et al., 2008] 3 ypa-
XyBaHHAM aHaMHECTUYHUX MOKA3HUKIB, TSKKOCTI KMiHiY-
HUX MNpOsBIB, iIX BMMAMBY Ha 3aranbHUM CTaH Ta SKiCTb
XUTTA (Mpaue3naTtHiCTb, HaBYaHHSA, BiAMOYMHOK, AEHHY
aKTUBHICTb, COH Ta iH.), YaCTOTWN 3aCTOCYBaHHS IikapCb-
Knx 3acobiB Ta ix edekTMBHOCTI. Ha OCHOBI LbOro BCTa-
HoBWNM nerkuii nepebir — y 11 (25%), cepenHbO-BaXKMN
—y 32 (71%), Baxkuii — y 2 (4%) ob6CTeXEHNX XBOPUX Ha
AP. YcknagHeHuin AP BusBnenuii y 32% obcTexeHux
xBopux. Cepen HUX HaWGINbLL NOLUMPEHUMU BUSIBUMUCH:
PVHOCUHYCUT Nonuno3uuin-18%, cepepHin otut-9%, am-
cyHKLia eBcTaxieBUX Tpyb Ta napuHritT — 6%.

AHaMHECTUYHO BCTaHOBIEHO, WO PO3BMTOK 3aXBO-
PIOBaHHS MOB’sI3aHWIA i3 BNSIMBOM ariepreHiB Ha opraHiam
nepeBaxHO B UTAYomy BiLi — 56% (25 xBopux), a Takox
B NigniTkoBOMy Ta mornogomy BignosigHo — 32% (14 xBo-
pux) Ta 12% (6 xBopuX), LLO 3yMOBIIEHO 0COBNMBOCTAMM
iMyHHOT cuctemun B autsdomy Bidi [ OpanHuk .H., 2010].
HasBHicTb anepriyHmMx 3axBoptoBaHb y poaudiB |-l cTy-
neHl cnopigHeHocTi 3 6oky maTepi BusBneHa B 35%, 3
6oky 6atbka — y 30%, 3 6oky obox 6atbkiB-y 11% ycix
ob6cTexeHnx xBopux Ha AP, IO y3rogXyeTbCsl 3 HayKo-
BMMM JAHVMU LLIOAO NEePEeBaXHOro 3B'sI3Ky 3 anepriyHmm
3axBoploBaHHAMKM 3 Boky  maTepi  [OxoTHukoBa
E.H.,2008].

Mpu anepronoriyHoMy obcTexeHHi xBopux Ha AP y
89% nauieHTiB 6ynu BUABNEHI NO3UTUBHI LWIKIpHI Npobu
Ha NWIKoBI, rPMOKOBI, MOBYTOBI, enigepmarnbHi Ta Xxap4oBi
anepreHu, npy 4yomy y 7% mana micue ceHcubinisauia oo
ofHieil rpynu anepreny, y 29%-go asox rpyn, y 36%-0o
Tpbox rpyn, y 13%-0o 4otvpbox rpyn, a B 4%-00 BCix
N'ATU rpyn anepreHis.

KoHuenuis HacnigyBaHHa AP, Wwo peanisyetbca guc-
YHKLUIEID iIMYHHOI cucTeMu, AoBedeHa KriHiYHUMKU Cho-
CTEPEXEHHAMM Ta B Hall 4aC He BWKIUKAE CYMHiBIiB
[OxoTtHnkoBa E.H.. 2008]. Y natoreHesi AP 3a3Buuyan
npoBigHMMK po3rmnsaganTs IgE-onocepenkoBaHi  iMyHHI
peakuii [OpanHuk .H., 2010]. Pe3ynbtatm 4mMcneHHux
JocnigXeHb CMOHyKanu yYeHux A0 MOLUYKY HOBWMX KOHLe-
nuin imyHonatoreHedy AP. Bigkputta T-perynstopHux
(Treg) KNiITUH BM3HaAYae WNSAX OO PO3YMiHHA MeXaHi3MiB
nepudepunyHoi TonepaHTHOCTI Ta iHAykuii Tx1-ta Tx2 —
ornocepeaKkoBaHMX iIMYHHUX peakLuiii, ancbanaHc sikux cy-
nposogxye po3sutok AP. Bigomo, WO BaxnuMBuM € He
CTiNbKM cniBBigHOWEHHA Tx1> <Tx2, cKinbkyM akTuauis
BignoBigHWx T-perynsitopiB iMyHHOI Bignosigi [TuToBa
H.O., 2009]. Kpim Toro, BBaxaetbCa JOBEAEHUM, LLO NU-
e Ha paHHiX cTagisx d¢opmyBaHHs AP gomiHye Tx1
BMNNMB, a nisHiwe aucbanaHc Tx1/Tx2 BM3HaAYaeTbCcA Ha
kopuctb Tx2. Cnig 3a3HauuTy, Wo B GinbLlIOCTi BUNaaKiB
UxaHHsi, cBepbiX Yy HOCi, pvHOpesi, 3aKnafeHHICTb Hoca
Oynun cunbHilwe BUpaxeHi came B Ni3HIO dasy anepriyHoi
peakuii 1 Tuny, Oe npoBiAHy pofb BigirpalTs Tx2
[Lityvakova L.I. et al., 2001].
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[ocnigkeHi nokasHWKM NepudepryHOi KPoBi Ta noka-
3HUKM iIMyHHOro cTaTycy xBopux Ha AP B cTagii pemicii
(piBEHBb NENKOUMTIB, BIOHOCHA KinbKicTb niMdouuTiB, Bia-

HOCHa KinbKicTb €03MHOINIB) B LinoMy Bignosiganu Ho-
pManbHMM  MOKasHWMKaM MNPaKTUYHO 340POBUX  OCIO
(tabn.1) [ lutemHoB A.B., 2007].

Tabnuusi 1
IMyHOMO2IYHI MoKa3HUKU obcmexxeHux xeopux Ha AP

MokasHwuk MokasHukn npglé'irquo 3RopoBuX MokasHukn xBopumx Ha AP, n=45
BaranbHui IgE, MOa/mn 0-130 198,2 + 11,42
CD4",% 395 40,5+ 1,02
CD4"/CD25"% 9,4 +2,05 16,5 + 1,9 (0,25)
+ + + 5-10%
CD4°CD25Foxp3",% Bin CD4* 4,66+ 0,38
111-10, nr/mn 0-50 nr/mn 0,35+ 0,016
1J1-4,nr/mn 0-20nr/mn 50,34 + 3,58

OpHak y 15% nauieHTiB BusBNeHa eo3nHoinis 3i
30inbLUeHHAM abCcontoTHOT Ta BiAHOCHOI KiNbKOCTi €03u-
HodpiniB lNpn BM3HaYeHHi piBHA 3aranbHoro IgE y 76%
nauieHTiB BiA3HA4Ya€eTbCA AOCTOBIPHE NiABULLEHHST NMOKa3-
HUKIiB, piBeHb 3aranbHoro IgE crtaHoBumB 198,2 + 11,42
MO/mn, wo nigTBepaxye nposigHy ponb  IgE-
onocepedkoBaHMX  iIMyHHMX — peakuin  npu  aTonii
[Johansson S.G.O et al., 2001; Kaidashev |.P., 2009].

Cnig 3a3HaynTM 3pOCTaHHA BIOHOCHOI  KiNbKOCTI
CD4'CD25"Foxp3*Tper kniTuH y MopiBHSHHI 3 NOKasHu-
KaMu NpakTUYHO 3[40POBUX MOOEW, LUO Y3ro[XyeTbCsl 3
pesynbTaTamm cydacHux pgocnigxeHb [Bellinghausen |I.
et. al., 2003; Schmidt-Weber C.B. et. al., 2005]. Otpuma-
Hi AaHi NigTBEpOKYOTb KOHLENLio, WO iMyHHa Bignosigb
Ha anepreHu y 300poBMX OCID Ta XBOpUX Ha aneprilo €
pesynbTaToM ChIBBIAHOWEHHSA MiX anepreHcneundivyHm-
mu Tper knitnHamn Ta Th2 knitnHamu [Bellinghausen .
et. al., 2003; Takahashi T. et al., 2000].

BusiBneHi nopyLleHHst UMTOKIHOBOI perynsauii y o6-
CTeXeHHuX xBopux Ha AP, a came nigsuLeHHs BmicTy IL-
4 (84%)-wo nigcunioe BMxXMBaHHA eo3nHodinis. B cepe-
OHbOMY NokasHuk cknagae 50,34 + 3,58 nr/mn, wo B 2,5
pasu nepeBULLYE 3HaYEHHS MOKa3HWKIB 300POBMX OCIb.

BaxnuemMMuM cknagoBuMMKM KiTUHHOT iMYHHOT BignoBigj
€ Tper KNiTUHK, WO perynoTb (yHKUito T-xennepis Ta
T-UMTOTOKCUYHUX KNiTUH, 3a6e3nevyroyumn CnpsiMOBaHICTb
Th1/Th2 Tunis iMyHHOi Bignosiai. JocnigaXeHHs OCTaHHixX
poKiB BKa3yloTb Ha iCHyBaHHSl iHOyumbenbHux IL-10-
npoaykytounx Tper knituH [®penanud W.C., 2005; Bepe-
xHaa H.M., 2013]. 3a HawmMM fJaHuMK piBeHb Cynpeco-
pHoro uutokiHa IL-10 y xBopux Ha AP y cepeaHbomy
cknaB 0,35 + 0,016 nr/mn.

3rigHO 3 cyyacHUMKU [ocnigpKeHsMU, reHn aTonii Ta
NnoB'sA3aHMX 3 HEel CTaHiB CKOHLEHTPOBAHO B OCHOBHOMY
y 10 ginaHkax reHomy noauHm [Carroll W., 2005]. IcHy-
10Tb BIJOMOCTI LOAO acouiauii anepriyHoro puHiTy i3 no-
nimopdgiamom reHy TIM-1 [Mou Z. et al., 2010], CD14 [
Han D et al., 2010],TLR 2-4 [Kang I.. et al., 2010], RNAse
3[Kang I. et al, 2010].

3 MeTOo BM3HAYEHHs poni noniMopdiaMy OKpemmx
reHiB, sKi KOHTPOSOKTb CTPYKTYPHI Ta perynsatopHi ene-
MEHTU HecneundivHOi Pe3NCTEHTHOCTI OpraHiamy, B po3-
BUTKY anepriyHoro puHiTy, BU3Ha4YeHa po3MnOBCIOAXKEHICTb
nonimopdgiamy reHy TLR2 (rs5743708), revy TLR 4
(rs4986790) Ta reHy CLC-10 (rs420297) B rpyni cnocre-
pexeHHs1 i B rpyni nonynsuiiHOro KOHTPOro, NpoBeAeHO
aHani3 iMyHOSOMYHUX NMOKa3HMWKIB Ta KNiHIYHWUX NPosBIB Y
XBOpUX 3 MoniMopoHMMKN BapiaHTaMu [OCRigXyBaHUX
reHis. LLnsxom MOneKynspHO-reHeTUYHOrO AOCHiIAXKEHHS
cepef xBopux Ha AP 6yno BnaineHo HociiB noniMopdHmnx
anenen Ta nNpoBedeHO aHani3 po3noAiny reHoTuniB 3a
JocnigxysaHumu nonimopdiamamu.
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B ocif, o Bxogunu go rpynu KOHTPOnio, YacToTa re-
HoTtuny TLR2 GG craHoBuna 97,8%; yacTtoTa reteposu-
rotHoro reHotuny GA — 2,2%, nonimopdHun reHotrn AA
He OyB BusIBNeHun. Y rpyni xsopux Ha AP BignoBigHi pe-
3ynbTatn oynu takummn: GG — 93,3%, GA — 6,6% Ta AA
TakoX He OyB BusIBNeHMW. He BUSIBNEHO OOCTOBIPHOMO
3B’A3KY MK 4acToTOK nosiBu nonimopdHoi aneni A B
rpyni KOHTPONo Ta XxBOpux Ha AP ()(2 = 0,74; p = 0,34).
OTpumaHi pesynbTatu BigCyTHOCTI acouiauii nonimopdi-
amy 2258G/A reHy TLR2 3 AP y3rogxyloTbCs 3 iHWMMM
HaykoBumK aaHumu [ Modrzynski M., 2007].

Mpu pocnigxeHi nonimopagiamy reHy rs4986790 TLR4
B rpyni KOHTPONO yacToTa noniMopdHoro reHotuny AA
crtaHoBuna 95,6%, reteposurotHoro reHotuny AG -—
4,5%, nonimopgHuii reHotun GG He BUSABNEHUNR. Y XBO-
pux Ha AP BignosigHo: AA — 92,3%, AG — 7,7% Ta GG —
He BuABNEHWN. [JOCTOBIPHO 3HAYHO BWLLOK BUSABUNACH
Pi3HMLS MK YacToTaMu reHOTUMIiB Y rpynax KOHTPOro Ta
xBopux Ha AP (p = 0,03). YacTtota nonimopdHoi aneni G
B rpyni xBopux Ha AP cknana 7,7% (x° = 3,58; p = 0,06) y
MOPIBHSAHHI 3 rPYNOK KOHTPOMIO, BUSIBIEHA Pi3HMUA Ha
piBHi cTaTUCTMYHOI TeHaeHLUii [Davila I. et al., 2009].

dyHKUioHanbHUIA nonimopdiam reHa TLR4 nonsirae B
3aMiHi acnapariHoBoi KNUCROTH Ha rmiynHoBy
Asp299Gly1187 (rs4986790) [ Montes A.H. et al., 2006].
Y pesynbTati 3HUXyeTbCA 3aaTHiCTb TLR4 o posnisHa-
BaHHSA BiANOBiAHMX niraHaiB abo 40 NPOBEAEHHS BHYTPI-
LWUHBOKMITUHHUX CUrHaniB, WO NpUM3BOAUTL OO MEHLU BU-
paXeHOI akTMBaLii KNiTUH iMyHHOI cucTemMu nicnsa 3ycTpidi
3 naToreHom. [Schnare M. et al., 2006; Bavipakosa O.J1. n
ap., 2008].dyHkuioHanbHMIA nonimopdism TLR4 nopywye
perynsuito Bpoa4XXeHoi iMyHHOI BignoBidi, WwWo € OCHOBHUM
YMHHUKOM gucbanaHcy T1/T2-xennepie [CumOGupueB
A.C., 2005]. MopibHnii mexaHi3aMm Bigirpae BupianbHy
ponb y oOpMyBaHHI XPOHIYHOIo 3ananbHOro npouecy Ta
npvBepTae yBary ik NOTEHLiIAHUA YUHHUK PU3UKY PO3BUT-
Ky aToniyHoi naTonorii, 3okpema AP [Kang I. et al., 2010].

Mpu pocnipxkeri nonimopdiamy rs420297 C/T reHy
CLC-10 y rpyni koHTponto yactoTta reHotuny CC cTaHo-
Buna 75,56%, reteposmrotHoro reHotuny CT — 22,22%,
reHotun TT — 2,22%. Y xBopux Ha AP BignosigHo: CC —
57,78%, CT —24,44% 1a TT — 17,78%.

BusiBneHa goctoBipHa pi3HMUSA MiX YacToTamu reHo-
TMNIB Yy rpynax KoHTponio Ta xsopux Ha AP (p = 0,04).
[ocToBipHO 3HA4YHO BULLOK BUSBUMACH Pi3HWLS 3a 4ac-
ToTOl0 nonimopcdpHoi aneni T B rpyni xsopux Ha AP-30%
()(2 = 6,42; p = 0,011), y NOpPiBHSIHHI 3 rPYMNOK KOHTPOJIO.
Y [ocnigXeHHAX 3aKOPAOHHMX YYEHMX BUBYEHHIO acoui-
auii anepriyHoro puHITy i3 NoniMopdi3aMOM reHy ranekTu-
Hy-10 (CLC-10) ocTaHHiM Yacom NpuAainaeTbca ocobnuea
yBara [Bryborn M. et al., 2010].



IIpo6AeMH €KOAOrii Ta MEAHIIHHH

[eHeTM4Hi Mapkepy MOXYTb BMU3HA4yaTW CXMUITBHICTb
[0 3axBOploBaHHS abo OyTu acouinoBaHnMK 3 BiONOBIA-
HUMW MAaTOreHEeTUYHO 3HaYyLUMK NoKasHukamu. Tomy B
MeXax MNpPOMOHOBAHOr0 AOCHIMKEHHS Oyno BMBYEHO
BMnnB nonimopdiamy reHy TLR2 (rs5743708), reHy TLR
4 (Asp299Gly) Ta reHy CLC-10 (rs420297) Ha nepebir Ta
ocobnueocTi kniHiYHUx nposieis AP. lMig yac aHanisy Bia-
MiHHOCTI 3@ 4aCTOTO BUSIBIIEHHS LNOPIYHOI Ta CE30HHOT
cdopmu nepebiry mixx rpynamu xsopmx Ha AP 3anexHo
Bif reHoTuniB nonimopdiamy 2258G/A reHy TLR2 Ta reny
TLR 4 (Asp299Gly) He manu CTaTUCTUYHOI 3HAYYLLLOCTi.

Cnig 3asHauuTW HasIBHICTb BiporigHWX BigMiHHOCTEWN
MiX rpynamu 3anexHo Big reHoTuniB nonimopgiamy reHy
TLR4 Asp 299 Gly 3a HasiBHICTIO CYMyTHIX anepriyHunx
3axBoptoBaHb. [10CTOBIPHO, LU0 YacTille y LUX XBOPUX Ha
AP Bussnanu cynytHio BA (p=0,0003), cynyTtHin AL
(0,0031) Ta BA y noegHanHi 3 ALl (p=0,0005). BiporigHi
BiAMIHHOCTI MiX rpynamu 3anexHo Bi4 reHoTunis noni-
mopdiamy rs420297 C/T reHy ranektuHy-10 Oynu BusiB-
NeHi 3a KniHiyHumn copmamum AP. [ocToBipHO, WO 4ac-
Tiwe y xBopux Ha AP 3 nonimopdHo anenmnto ranektu-
Hy-10 BusiBnsanu uinopivHy dopmy AP (p=0,0001).

Ak 3asHauvanocs padiwe, MOpyLeHHA piBHOBaru
T1\T2-xennepis 3 nepeBaxaHHsaM Th-2 iMyHHOT Bignosiai
Bigirpae npoBigHy ponib B po3suTKy AP. Y Bignosigb Ha
BMJIMB anepreHiB y xsopux Ha AP BigOyBaeTbCsA BMBINb-

HeHHA Th2-uMTOKIHIB Ta IHAYKYETLCA aKTMBaLid €03MHO-
dinis, onacucTnx KNiTMH Ta nigsuweHun cuHtes IgE. Ic-
HYIOTb BiJOMOCTI, WO 3a3HayeHi peakuii BiabyBarTbcs
onocepeakoBaHo 4epe3 TLR2,4 [Kptouko T.O. Ta iH.,
2011; Ahmad-Nejad P. et al., 2004]. Bigomo Takox, Lo
ranektnH-10 € HeobXigHMM ANs 34INCHEHHS perynsitop-
HOI akTUBHOCTI Treg KNiTUH [Kubach I. et al., 2007].

3 MeTOol BUSIBMEHHA BiAMIHHOCTEN MiXX XBOPMMMK Ha
AP 3anexHo Big AocnigxyBaHWX MOMiMOPQi3MiB reHy
iMYHOMNOrYHMMKN MOKa3HUKamMu Oyno npoBefdeHe nopis-
HSHHA  BiAMOBIAHMX TPyn 3 BMKOPUCTAHHAM KpUTEPIto
MaHHa-YiTHi.

BusiBneHa pocToBipHa pi3HUUSA MK rpynaMu XBOpUX
Ha AP 3 HagBHicTio aneni A reHy TLR2 ta romo3nrotHu-
MM HocisiMu aneni G 3a nokasHukoM CD4" (Ugn=4zn= 3) =
12,00; p=0,020).

BuasneHa gocTtoBipHa pisHMUS MK rpynamMu XBOpuX
Ha AP 3 HasBHricTio nonimopdHoi aneni T reHy CLC-10
Ta roMO3NroTHUMM Hocisimu aneni C 3a nokasHukom CD4*
(Un=26:n= 9) = 139,50; p=0,014). Cnig 3a3HaunTH, WO pi-
BeHb ekcnpecii Monekyn CD4" y xsopux Ha AP 3 anennio
T reHy ranektmHy-10 B cepefHbOMYy MaB TeHAeHLUito [0
36inbLueHHs1, a y xBopux Ha AP HociiB aneni C He Buxo-
OMB 32 Mexi MOKa3HMKIB MpakTUYHO 340POBUX OCIO
(Tabn.2).

Tabnuusi 2

BidmiHHOCMI 3a iMyHOMo2iHHUMU NMoKa3HUKaMu Xeopux Ha AP 3anexHo 8id eeHomuriie noniMopgiamy 2eHy 2anekmuHy-10

MokasHuk XBopi Ha AP 3 reHotunamu CT+TT, (n=19) XBopi Ha AP 3 reHotunom CC, (n=26)
CD4",% 44,14+1,92 37,92+1,37
U, p U(nzze;n=1g)= 139,50, p=0,014
CD4* CD25",% 11,09+1,32 21,16+2,96
U, p U(n=26;n=1g)= 136,00, p=0,012
3aranbHui IgE, MOg/mn 234,86+12,46 171,48+15,74
U, p U(nzze;n=1g)= 138,50, p=0,013
1J1-4,nr/mn 61,6145,30 42,11+ 4,22
U, p U(nzze;n=1g)= 123,00, p=0,004
1J1-10, nr/mn 0,303+0,11 0,394+0,024
U, p U(n=26;n=1g)= 136,50, p=0,011

U, p'sidmiHHocmi mix epynamu 3a kpumepiem MaHHa-YimHi

Takox rpyna xsopux Ha AP 3 anennto T reHy CLC-10
OOCTOBIpPHO BiApi3HANach 3a BULLMM 3HAYEHHSM piBHSA
CD4'CD25" (Upn=26m= 9) = 136,00; p=0,012) Big rpynu
xBopux Ha AP romo3uroTtHux Hociie aneni C. OTxe, rane-
KTMH-10 € HeoBXiaHMM Ona 34INCHEHHSA PerynaTopHOi ak-
TUBHOCTI Treg KNITUH.

IMpy nopiBHAHHI nNokasHWKIB 3aranbHoro IgE y rpyn
XBOPWX 3anexHo Big reHoTunis nonimopdgiamy reHy CLC-
10 gocToBipHO OynM BCTaHOBIMEHI BULL 3HAYEHHS! PiBHIO
IgE y xBopux Ha AP 3 anennto T reHy CLC-10 (U(n=26;n=9)
=138,50; p=0,013) akun ctraHoBmB 234,86+12,46 MO/mn.

BusaBneHi nopyLleHHs UMTOKIHOBOI perynsuii 3 gocTto-
BipHMM MigBULLIEHHAM MokasHukiB IJ1-4, wo nigcunioe Bu-
KUBaAHHS €03uHOoMInNiB. MiX rpynamMmm XBopux 3anexHo Big
nonimopaiamy reHy CLC-10 BCTaHOBMEHi [OCTOBIpPHO
BULLIi 3Ha4YeHHs nokasHukiB IJ1-4 y xBopux Ha AP 3 anen-
no T reHy CLC-10 (Un=26;n= 9y =123,00; p=0,004), piBeHb
fakoro ctaHosumB 61,61+5,30 nr/mn.

PiBeHb cynpecopHoro uuTokiHa 1/1-10 y xBopux Ha AP
y cepegHbomy cknae 0,35 + 0,016 nr/mn. Lie moxe 6ytu
noB’si3aHnM 3 pisHMMK copmammu AP, KoM y XBOpUX 3

XPOHiYHOK PopMoto Npouecy piBeHb koHueHTpauii 1/1-10
MOX€E 3HAYHO 3HWKYBATUChb MOPIBHSHO 3 MOKa3HMKaMu
rocTpoi cragii 3axBoptoBaHHsi (MOXe nosicHioBaTucst 36i-
NbLUEHHAM KOHLEHTpauii y cupoBaTui UMTOKIHIB Tx-1
npodinto) abo 3anuwartmcs nigBuULLEHNUM BigMoBIiOHO A0
nokasHukie Hopmu [dpanHuk M.H., 2010]. Mix rpynamu
XBOPUX 3amnexHo Big noniMopdiamy reHy ranektuHy-10
Oyna BusBNeHa pi3HUUA 3a nokasHukamu piBHiO |L10;
BUMLLi 3HAYEHHS1 SIKOrO OOCTOBIPHO Oynu BCTaHOBMEH Y
xBopux Ha AP romosurotHmx HociiB aneni C (Un=2en= 9)
=136,50; p=0,038) ta cknanu 0,394+0,024 nr/mn.

BusiBneHa pocToBipHa pi3HUUSA MK rpynamu XBOpUX
Ha AP roMo3uroTHumu Hocismu aneni T reHy CLC-10 Ta
FOMO3UIOTHUMM Hocismu aneni C 3a nokasHukom CD4"
(Un=26:n= 19) = 37,00; p=0,006). Takox rpyna xBopux Ha
AP romoaurotHux HociiB anenni T reHy CLC-10 gocToBi-
pHO Bigpi3HANacb 3a BULWWM  3HAYEHHSIM  PiBHS
CD4'CD25'Foxp3™% (Ugpn=26:m=8) = 52,50; p=0,037) sin
rpynu xsopux Ha AP romMosuroTHux HoCiiB aneni reHy
CLC-10 (tabn. 3).

Tabnuusi 3

BidmiHHOCMI 3a iMyHOMo2iHHUMU NMoKa3HUKaMu xeopux Ha AP 3anexHo 8id eeHomuriie noniMopgiamy 2eHy 2anekmuHy-10

20M0O3U20MHUX HOCiig

MokasHuK 10, (n=8)

XBopi Ha AP 3 reHoTunom TT reHy ranekTuHy-

XBopi Ha AP 3 reHoTnom CC reHy ranekTuHy-
10, (n=26)
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CD4",% 46,96+2,30 | 37,91+ 1,37
U, p U(nzg;nz 26)= 37,00, p=0,006
CD4*CD25'Foxp3’,%
(Tuc/mkn) 6,61+1,54 4,08+ 0,35
U, p U(nzg;nz 26) = 52,50, p=0,037

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

OTpumaHi pesynbTaTv NiATBEPOXYIOTb, WO, HEe3Ba-
Xalun Ha 3HaYHy BHYTPIKMITUHHY €KCNpeCilo ranekTuHy-
10 B CD25" Treg KNiTUHAX, BiH 6e3nocepenHbO He Gepe
yuacTi B npurHideHHi dyHKUiT CD25" Treq KMiTUH, OAHaK
cneumndiyHa 6nokapga ranektvHy-10 BigHOBMOE nponi-
cbepatueHy 3aaTHiCTb CD25" Tieq KNITUH Ta Niacumioe ix
cynpecuBHi yHKUii. Omxe, ranektuH-10 € HeobXxigHUM
ANa 3AINCHEHHSA PerynATopHOI aKTUBHOCTI Treg KMITWH
[Kubach I. et al., 2007].

Omxe, BUSIBNEHi B pe3ynbTaTi AOCMIAKEHHSA 3MiHW i
B3aEMO3B’sI3KMN  KMiHIKO-iMYHOTOMNYHMX MOKA3HUKIB Y XBO-
pux Ha AP HociiB nonimopdpHux anenen reHis TLR2, TLR
4, CLC-10 po3BonsTb NPUMNYCTUTW BaXnuBe 3HAYEHHS
3a3HayeHnx noniMopdismie y BM3HadeHHi nepebiry AP,
HasBHOCTI CynyTHbLOI MaTonorii, nonisaneHTHoi aneprii y
xBopux Ha AP Ta peanisauii iMyHHUX MexaHi3MiB y naTo-
reHesi 3axXBOPIOBaHHS.

BUCHOBKMU

1. B obctexeHux xsopux AP y 76% BunagkiB mae
cnagkoBy npupoay nepesaxHo 3 6oky matepi (36%), po-
3MOYMHAETBECA MEPEBAXHO B AUTSYOMY i NigniTKOBOMY
BiLi (88%) i B 44% cynpoBOAXYETLCS HLIOK anepriyHo
naronorieto. BuaHadeHri kniHivyHi bopmn AP-y 27% uino-
piyHun Ta y 73% Ce30HHWI, 3a CTyneHeM TSKKOCTi BU-
aBunun: nerkni — y 32%, cepenHbOTSHKKMN —y 62%, Tshk-
kni — y 6% nepebir 3axBoptoBaHHs. [py anepronoriyHo-
My o6cTexeHHi y 89% xBopux Ha AP BUSIBUNW MO3WUTUBHI
WKipHi Npobu Ha nobyToBi, enigepmanbHi, NUKOBI, xap-
YoBi Ta rpnbkoBi anepreHn. Y 82% xBopux BusiBreHa no-
niBaneHTHa ceHcubinizauis go ABox i Ginblie rpyn anep-
reHiB.

2. MNpwn gocnigXeHHi iMyHHOro ctatycy xsopux AP y
15% xBOpMX cnocTepiranu eo3nHoQinito, MiABULLEHHS
CEpPefHbOro PiBHsS 3aranbHoOro imyHornobynivy E, 3poc-
TaHHA BIOHOCHOI KinbkocTi CD4'CD25 Foxp3™ Tper kni-
TUWH i3 3HWKEHHsAM BMicTy IL-10 Ta nigueHHsm IL-4.

3. Y rpyni xBopux Ha AP BcTaHoBneHa poO3mnoBClo-
DXKeHHicTb nonimopdiamy reHy TLR2 (rs5743708): reHo-
Tmn GG ctaHoBmB 93,3%, reHotun GA — 6,6%, reHoTun
AA He 3ycTpivyaBcsd. BussneHa OCTOBipHa pi3HMUS MK
rpynamm xsopux Ha AP 3 HasBHICTIO nonimopdHoi aneni
reHy TLR2 Ta romo3unrotTHumun Hociamu anento G 3a no-
ka3HUkoM CD4" (Ugn=42:n= 3) = 12,00; p=0,020).

4. Y rpyni xsBopux Ha AP BCTaHOBNeHa pO3MOBCHO-
DKeHHicTb nonimopaiamy reHy TLR 4 (Asp299Gly): reHo-
Tmn AA ctaHoBuB 92,3%, reHotun AG — 7,7%, reHoTun
GG He 3ycTpivaBcsa. BusiBneHa gocToBipHa pisHULA MiX
YacToTaMu reHOTUMIB y rpynax KOHTPOIIO Ta XBOPWX Ha
AP (p = 0,03). Y xBopux Ha AP HociiB anento G 3a noni-
mopdiamom 896A/G reHy TLR4 BusiBneHa atoniyHa na-
Tornoria: cynyTHst BA (p=0,0003), cynyThin ALl (0,0031) Ta
BA y noeaHanHi 3 Al (p=0,0005).

5. PosnosciogxeHicTb nonimopagiamy rs420297 reHy
ranektnHy-10 cepepg oci6, Wwo npoxusatoTe B MonTasck-
kit obnacTi cknagae CC-76%; CT-22%; TT-2%. Busasne-
Ha OOCTOBIpHa Pi3HMUSA MiXK YacToTamu reHoTUNIiB y rpy-
nax KOHTposnt Ta xeopux Ha AP (p = 0,04), nonimopdiam
rs420297 reHy CLC-10 gocTOBipHO YacTille 3yCcTpivyaeTb-
ca B rpyni xsopux Ha AP. BusiBneHa JocToBipHa pisHULSA
3a vacrtototo anento T CLC-10 B rpyni xBopux Ha AP-
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30%, y nopiBHSHHI 3 rpynoto KoHTponto-13% (X2 = 6,42; p
= 0,011). Po3BuTok Ta nepebir anepriyHOro puHiTy acoui-
nosaHun 3 nonimopdiamom rs420297 reHy CLC-10 (goc-
TOBIpPHO YacTilwe y xBopux Ha AP 3 MyTaHTHOK anennto
CLC-10 BusBnsanu uinopidHy gopmy AP (p=0,0001)).

6. BusiBneHa [ocToBipHa acouiauisi MK HasiBHICTIO
nonimopdHoi aneni reHy CLC-10 Ta pigHsmu CD4 *
(p=0,014), CD4* CD25" (p=0,012), B rpyni rOMO3UroTHWX
HociiB nonimopcHoi aneni T ta aneni C reny CLC-10,
BCTaHOBMNEHa AOCTOBIpHA acouiauis MixX HagBHICTIO No-
nimopcpHoi  aneni  reHy CLC-10 Ta  piBHAMHK
CD4+CD25+Foxp3+ (p=0,037), CD4+ (p=0,014). Bcta-
HOBIEHO, WO 0cobu ki HecyTb NoniMopdHy anenb rexy
CLC-10 matoTb goctoBipHo BuLi piBHi IgE (p=0,013) Ta
1J1-4 (p=0,004) Ta Hwk4ui piseHsb IL10 (p=0,038).
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ENGLISH VERSION: FEATURES OF THE IMMUNE STATUS
OF PATIENTS WITH ALLERGIC RHINITIS, DEPENDING
ON TLR 2,4 AND 10 «GALECTIN» GENE POLYMORPHISM"

Sakevych V. D., Shlykova O.A., Kaidashev I. P.

Research Institute for Genetic and Immunological Bases of Pathology and Pharmacogenetics of Higher State Education Establishment
of Ukraine " Ukrainian Medical Stomatological Academy, Poltava

The study presented theoretical generalization and a new resolve of scientific task in Immunology and Allergology
concerning the definition of genetic determinism in allergic rhinitis by examining the role of Toll-like receptors of innate
immunity by polymorphisms TLR2 (rs5743708), TLR 4 (rs4986790) and CLC-10 (rs420297). In examined patients in 76%
of cases, AR is predominantly hereditary nature of the mother (36%), mostly begin in childhood and adolescence (88%)
and 44% Is accompanied by other allergic diseases. In the study of the immune status of patients with AR in 15% of
patients one observed moderate and high eosinophilia, increase the average level of total immunoglobulin E, which is
significantly higher values have been established in patients with moderate and severe forms of motion (p = 0.0008)
increase in the relative number of CD4 CD25 MPER Foxp3 cells with reducing the amount of IL-10 and IL-4 increase.
Significant differences between the frequencies of genotypes in the control group and patients with AR gene
polymorphism by TLR 4 (Asp299Gly) were found. For the first time the population-based prevalence of polymorphism
rs420297 gene «Galectin»u-10 among persons living in Poltava region (55-76%, ST-22%, TT-2%) revealed significant
differences between the frequencies of genotypes in the control group and patients with AR (p = 0.04), rs420297
polymorphism of the gene CLC-10 was significantly more common in patients with RA. Significant association between
the presence of polymorphic alleles of the gene CLC-10 levels and CD4*, CD4* CD25%, in the group of homozygous
carriers of polymorphic alleles T and C alleles of the gene CLC-10 were revealed. The authentic association between the

presence of polymorphic alleles of the gene CLC-10 levels and CD4+CD25+Foxp3+, CD4+was found.
Keywords: allergic rhinitis, cellular and humoral immunity polymorphism, Toll-like receptors, «Galectin»-10.

Allergic diseases, including asthma, allergic rhinitis,
atopic dermatitis every year become more urgent and
serious problem. Allergic rhinitis (AR) is a disease
characterized by IgE-mediated immunological
inflammation that is caused by penetration of allergens
on the nasal mucosa [1].

Currently recognized point of view, according to which
AR is a multifactorial disease (MFZ). Now prevalent concept
is an imitation of allergic diseases and identified quite a
number of genes that mediate their demonstration. Howev-
er, the results of numerous studies are controversial molecu-
lar genetic basis of disease formation yet insufficiently stud-
ied. This turns the AR into a serious medical and social
problem and necessitates the study of the causes and im-
munological mechanisms of this disease to develop ade-
quate therapeutic and preventive measures, taking into ac-
count ethnicity, immunological reactivity and genetic charac-
teristics of patients.

The aim of the study was to determine the role of pol-
ymorphisms of genes that control the structural and regu-
latory elements of nonspecific resistance of the organism
(Toll-like receptors: 2258G /A gene TLR2 (rs5743708),
896A / G gene TLR4 (rs4986790) and «Galectin»u-10
gene (rs420297 C / T)) in the pathogenesis of RA, to fur-
ther the understanding of the immunological mechanisms
of this disease.

Materials and methods.

To solve the nominated tasks examined 45 patients
aged 19 to 65 patients with AR at the stage of clinical
remission who were dispensary in outpatient department
of the Fourth City Hospital and Allergic department of
Poltava Regional Hospital im.Sklifosovskoho. Compari-
son group consisted of 95 healthy persons from DNA
ofbank Research-Research Institute for Genetic and im-
munological bases of pathology and pharmacogenetics
State Higher School of Ukraine "Ukrainian Medical
Stomatological Academy", which were surveyed and clin-
ically examined to rule out allergies.

The diagnosis is established based on the AR diag-
nostic criteria ARIA (2008) diagnostic algorithm adopted
in Ukraine and approved by the Ministry of Health of
Ukraine. The quality of life of patients was determined
using generally recognized questionnaires (Adult
Rhinoconjunctivitis Quality of Life Questionnaire). Allergic
survey conducted by the conventional method by setting
skin prick-tests (LLC «Immunologist ', Vinnitsa, Ukraine).

Getting the peripheral blood of patients was done by
sampling blood from the vein kubitalnoyi fasting disposa-
ble plastic syringe in a volume of 1 ml in sterile dry glass
tube with heparin (25 U / ml) to obtain a suspension of
peripheral blood mononuclear cells ; in a volume of 4 ml
in a vacuum tube with EDTA (8.4 mg K3EDTA) for DNA

" To cite this English version: Sakevych V. D., Shlykova O.A., Kaidashev I. P. Features of the immune status of patients with allergic rhinitis,
depending on the gene polymorphism TLR 2,4 and 10 halektynu // Problemy ekologii ta medytsyny. - 2014. - Vol 18, Ne 3-4. - P. 39 -43.
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isolation ; and in the volume of 5 ml of sterile dry glass
tube without the addition of anticoagulants for serum.

Getting the suspension of peripheral blood with mon-
onuclear cells was carried out by centrifugation in density
gradient fikol-verohrafinu (1,077g / ml). Serum was iso-
lated from peripheral blood collected on an empty stom-
ach in a sterile dry glass tube without the addition of anti-
coagulants by incubation and centrifugation [2]. Bold ge-
nomic DNA was performed by phenol-chloroform extrac-
tion. Determination of polymorphisms Toll-like receptors:
2258G / A gene TLR2, 896A / G TLR4 gene carried by
polymerase chain reaction (PCR). Amplification was per-
formed using Thermocyclers "Tertsyk" ("DNA Technology
", Moscow) for the corresponding program using specific
oligonucleotide primers followed by restriction analysis
[3]. Detection of amplification products carried by electro-
phoresis in 3% agarose gel («Helikon», Moscow) in 1 x
TBE (50 mM Tris-H3BO3 and 2 mM EDTA, pH 8.0), fol-
lowed by visualization of the results in UV light and taking
pictures.

To determine gene polymorphism isolation of ge-
nomic DNA from peripheral blood of subjects with a set of
"DNA Express-blood" (OOO NPF «Lyteh", Russia), am-
plified by allele-specific PCR in 35 ml of the reaction mix-
ture with the addition of 5 pkmol specific primers was per-
formed. Products gene amplification «Galectin»u 10 iden-
tified using fluorystsentnoyi registration accumulation of
DNA fluorescence channels.

The phenotype of lymphocytes was analyzed by de-
termining the expression levels of cell surface antigens
CD4, CD25 and intracellular Foxp3 protein by flow
tsytoflyuorymetriyi («kEPICS XL-MCL» («Beckman Coul-
ter», USA) by the standard method using the appropriate
monoclonal antibody (production of " sorbent " Russia;
«eBioscience», USA).

In order to determine the status of humoral immunity
of patients with AR serum total IgE vyznachaly in serum
were determined on the basis dvosaytovoho (sandwich)
ELISA using ELISA test kits for the quantitative determi-
nation of total IgE (LLC "Ukrmed Don", Ukraine). Assay
interleykinu-4 and interleukin-10 in patients with AR was
performed using ELISA test kits for the quantitative de-
termination of interleukin-4 and interleukin-10 of "Ukrmed
Don" (Ukraine) according to the instructions sets. Optical
density of the samples was determined by enzyme-linked
immunosorbent analyzer "Stat-Fax 2100" (USA) at a
wavelength of 450 nm.

Statistical analysis of the results conducted by using
the statistical package STATISTICA 6.0 (StatSoft Inc.,
USA) according to the recommendations [4]. Comparison
of genotype frequencies between the study groups was
performed by analysis of contingency tables using Fish-
er's exact test. To compare allele frequencies used crite-
rion 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 differences
statistically significant at p <0.05.

Results and discussion.

The study examined 45 patients with AR aged 19 to 65
years (of which women accounted for 49% and men 51%)
showed that, depending on the frequency of allergen expo-
sure, the nature of the course and frequency of symptoms in
27% (12 patients) found year-round (or persistent) AR and
73% (33 patients) seasonal (or intermittent) AR. The severity
of disease was assessed on the basis of generally accepted
diagnostic criteria ARIA (2008) [5] on the basis of anamnes-
tic indicators of severity of clinical manifestations and their
impact on the overall status and quality of life (hard work,
education, leisure, daily activities, sleep, etc.), the frequency
of use of drugs and their effectiveness. Based on this set
easy course-in 11 (25%), medium-heavy-in 32 (71%),
heavy-in 2 (4%) patients suffering from RA. Complicated AR
detected in 32% of patients. Among the most common were:
rhinosinusitis polypoznyy-18%, otitis media-9%, dysfunction
of Eustachian tubes and laryngitis-6%.

Medical history revealed that the disease is associat-
ed with allergen exposure on the body mainly in child-
hood-56% (25 patients) and in adolescence and young
respectively-32% (14 patients) and 12% (6 patients), due
to features of the immune system in children [6]. The
presence of allergic diseases in relatives and Il degree
relatives of the mother was found in 35% of the father-in
30% of both parents-11% of surveyed patients with RA,
which is consistent with the scientific evidence regarding
preferential connection with allergic diseases of the
mother [7].

When examining patients with AR in 89% of patients
were found positive skin tests to pollen, fungal, house-
hold, epidermal and food allergens, with 7% occurred
sensitization to one allergen group, 29%-to two groups,
36%-up to three groups, 13%-up to four groups, and 4%-
to all five groups of allergens.

The concept of inheritance AR implemented dysfunc-
tion of the immune system, proven by clinical observa-
tions and nowadays there is no doubt [7]. In the patho-
genesis of AR is usually considered major IgE-mediated
immune responses [6]. Numerous studies have prompted
scientists to explore new concepts immunopathogenesis
of RA. Opening of T regulatory (Treg) cells determines
the path to understanding the mechanisms of peripheral
tolerance and the induction of Th1-and Th2-mediated
immune responses, an imbalance which accompanies
the development of RA. We know that it is important to
not only the ratio of Th1 > < Th2, as appropriate activa-
tion of T regulatory immune response [8]. In addition, it is
considered proven only in the early stages of forming AR
dominated Th1 effect and later the imbalance of Th1 /
Th2 determined in favor of Th2. It should be noted that in
most cases, sneezing, itchy nose, rhinorrhea, nasal
zakladennist were more pronounced in late phase of al-
lergic reaction type 1, where the leading role was played
by Th2 [9].

Were studied peripheral blood and indicators of im-
mune status of patients with AR in remission (WBC, the
relative number of lymphocytes, the relative number of
eosinophils) generally answered the normal range of
healthy individuals (tabl..1) [10].

Table 1
Immunological parameters examined patients with AR

Index Indicators of healthy individuals Performance of patients with AR, n=45
Total IgE, IU / mL 0-130 198,2 + 11,42
CD4",% 395 40,5+1,02
CD4'/CD25"% 9,4 +2,05 16,5+ 1,9 (0,25)
CD4*CD25 Foxp3”,% 5-10% of the CD4" 4,66+ 0,38
IL-10 pg / ml 0-50 pg / ml 0,35+ 0,016
IL-4 pg / ml 0-20 pg / ml 50,34 + 3,58
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However, in 15% of patients had eosinophilia with in-
creasing absolute and relative number of eosinophils in
determining the level of total IgE in 76% of patients have
a significant increase in performance, the level of total
IgE was 198,2 + 11,42 |U / ml, which confirms the leading
role of IgE-mediated immune responses in atopy [11].

It should be noted increase in the relative number of
CD4 CD25 Foxp3 MPER cells compared to healthy peo-
ple, which is consistent with the results of current re-
search [12]. These data support the concept that the im-
mune response to allergens in healthy individuals and
patients with allergies are the result of the ratio between
allergenspecific MPER cells and Th2 cells [12].

The identified violations of cytokine regulation in the
investigation of patients with RA, namely increasing the
content of IL-4 (84%)-which enhances the survival of
eosinophils. The average figure was 50,34 + 3,58 pg / ml,
which is 2.5 times higher than the values of healthy indi-
viduals.

Important components of the cellular immune re-
sponse is MPER cells that regulate the function of T-
helper and T-cytotoxic cells, providing direction Th1 / Th2
type immune response. Recent studies indicate the ex-
istence of inducible IL-10-producing cells MPER [13 ].
According to our data, the level of suppressor cytokine
IL-10 in patients with AR averaged 0,35 £ 0,016 pg / ml.

According to current research, atopy genes and as-
sociated states are concentrated mainly in the 10 areas
of the human genome [14]. There are data on the asso-
ciation of allergic rhinitis with gene polymorphism of TIM-
1, SD14, TLR 2-4, RNAse.

To determine the role of polymorphisms of individual
genes that control the structural and regulatory elements
of nonspecific resistance of the organism in the develop-
ment of allergic rhinitis, determined the prevalence of
gene polymorphisms TLR2 (rs5743708), TLR 4 gene
(rs4986790) and CLC-10 gene (rs420297) in group su-
pervision and group of population control, the analysis of
immunological parameters and clinical manifestations in
patients with polymorphic variants studied genes. By mo-
lecular genetic study among patients with AR were allo-
cated carriers of polymorphic alleles and analyzed the
distribution of genotypes for the studied polymorphisms.

In individuals who were part of the control group, the
frequency of TLR2 GG genotype was 97.8%; frequency
of heterozygous genotype GA-2,2%, polymorphic geno-
type AA was not detected. In the group of patients with
AR corresponding results were as follows: GG-93,3%,
GA-6,6% and AA was also not detected. There was no
significant association between the frequency of occur-
rence polymorphic allele A in the control group and pa-
tients with AR (x2 = 0,74; p = 0.34). The results are the
lack of association of polymorphism 2258G / A gene
TLR2 with AR are consistent with other scientific data
[15].

To study the gene polymorphism rs4986790 TLR4 in
the control group the frequency of polymorphic genotype
AA was 95.6%, heterozygous genotype AG-4,5%, poly-
morphic genotype GG was not found. In patients with AR,
respectively: AA-92,3%, AG-7,7% and GG-not found. Re-
liably was significantly higher difference between the fre-
quencies of genotypes in the control group and patients
with AR (p = 0.03). The frequency of polymorphic allele G
in the group of patients with AR was 7,7% (x2 = 3,58; p =
0.06) compared with the control group, the difference
was found at the level of a statistical trend [16].
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Functional TLR4 gene polymorphism is the replace-
ment of aspartic acid glycine Asp299Gly1187
(rs4986790). As a result of reduced ability to recognize
relevant TLR4 ligands or for the intracellular signals,
leading to a less pronounced activation of immune cells
after meeting with the pathogen..Funktsionalnyy TLR4
polymorphism violates the regulation of the innate im-
mune response that is essential imbalance T1 / T2-
helper. This mechanism plays a crucial role in the for-
mation of chronic inflammation and attracts attention as a
potential risk factor for the development of atopic diseas-
es, including AR [17].

Group, the frequency of CC genotype was 75.56%
heterozygous genotype CT-22,22%, genotype TT-2,22%.
In patients with AR, respectively: CC-57,78%, CT-24,44%
and TT-17,78%.

Revealed significant differences between the fre-
quencies of genotypes in the control group and patients
with AR (p = 0.04). Reliably was significantly higher dif-
ference in frequency polymorphic allele T in a group of
patients with AR-30% (x2 = 6,42; p = 0.011) compared
with the control group. In studies of foreign scientists
study the association of allergic rhinitis with gene poly-
morphism «Galectin»u-10 (CLC-10) has recently been
given special attention [18].

Genetic markers may determine susceptibility to dis-
ease or be associated with the relevant pathogenetic sig-
nificant figures. Therefore, within the proposed research
studied the effect of the gene polymorphism of TLR2
(rs5743708), TLR 4 gene (Asp299Gly) and CLC-10 gene
(rs420297) on the course and features of the clinical
manifestations of RA. When analyzing the differences in
the incidence of seasonal and year-round shape flow be-
tween groups of patients with AR depending on genotype
polymorphism 2258G / A gene TLR2 and TLR 4 gene
(Asp299Gly) had no statistical significance.

Note the presence of possible differences between
groups based on genotype polymorphism of the gene
TLR4 Asp 299 Gly in the presence of concomitant aller-
gic diseases. Significantly, more commonly in those pa-
tients with AR showed concomitant asthma (p = 0.0003),
concomitant AD (0.0031) and asthma in combination with
AD (p = 0.0005). Probable differences between groups
based on genotype polymorphism rs420297 C / T gene
«Galectin»u-10 were detected in the clinical forms of AR.
Significantly, more commonly in patients with AR poly-
morphic allele «Galectin»u-10 showed year-round shape
AR (p = 0.0001).

As noted earlier, the imbalance T1 \ T2-helper cells
with a predominance of Th-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
cytokines and Th2-induced activation of eosinophils,
mast cells and increased synthesis of IgE. There is evi-
dence that these reactions occur indirectly through
TLR2,4. We also know that «Galectin»-10 is necessary
for the regulatory activity of Treg cells.

In order to detect differences between patients with
AR, depending on the gene polymorphisms the study of
immunological parameters was carried out by compari-
son of groups using Mann-Whitney.

Significant differences between the groups of patients
with AR with the presence of allele A TLR2 gene and
homozygous carriers of allele G in terms of CD4 (U (n =
42; n =3) =12,00; p = 0,020) were found.

Significant differences between the groups of patients
with AR with the presence of polymorphic alleles of the T
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gene CLC-10 and homozygous carriers of allele C in
terms of CD4 (U (n = 26; n = 9) = 139,50; p = 0,014)
were revealed. It should be noted that the level of ex-
pression of CD4 molecules in patients with AR gene al-

lele T «Galectin»u 10 on average tended to increase, and
in patients with AR allele C carriers should not go beyond
indicators of healthy individuals (Table 2).

Table 2

Differences in immunological parameters of patients with AR depending on genotype polymorphism of the gene «Galectin»u 10

Index Patients with genotypes CT AR TT, (n = 19) Patients with AR genotype CC, (n = 26)
CD4",% 44,14+1,92 37,92+1,37
U, p U(nzze;nz 19) = 139,50, p=0,014
CD4" CD25",% 11,09+1,32 21,1612,96
U, p U(n:26;n: 19)= 136,00, p=0,012
Total IgE, IU / mL 234,86+12,46 171,48+15,74
U, p U(n=26;n= 19) = 138,50, p=0,013
IL-4 pg / ml 61,61+5,30 42,11+ 4,22
U, p U(n:26;n: 19)= 123,00, p=0,004
IL-10 pg / ml 0,303+0,11 0,394+0,024
U, p U(nzzs;nz 19) = 136,50, p=0,01 1

U, p-the differences between the groups on the criterion Manna-Whitney

Also the group of patients with AR with T allele of the
gene CLC-10 differed significantly at higher levels of the
value CD4 CD25 (U (n = 26; n = 9) = 136,00; p = 0,012)
from a group of patients with AR homozygous carriers of
allele C. So «Galectin»-10 is necessary for the regulatory
activity of Treg cells.

Comparing indicators of total IgE in patients based on
genotype polymorphism of the gene CLC-10 was signifi-
cantly higher values were established IgE levels in pa-
tients with AR gene allele T CLC-10 (U (n =26; n=9) =
138.50; p = 0.013), which was 234,86 + 12,46 IU / ml.

Identified violations cytokine regulation with a signifi-
cant increase in indicators of IL-4, which enhances the
survival of eosinophils. Between groups of patients based
on gene polymorphisms CLC-10 set significantly higher
values of IL-4 in patients with AR gene allele T CLC-10
(U (n=26;n=29)=123.00, p = 0.004), the level of which
was 61,61 + 5,30 pg / ml.

Level suppressor cytokine IL-10 in patients with AR
averaged 0,35 + 0,016 pg / ml. This may be associated
with different forms of AR as in patients with a chronic

form of the process of the concentration of IL-10 can sig-
nificantly decrease performance compared to the acute
stage of the disease (may be due to an increase in the
concentration of serum cytokine profile of Th-1) or to re-
main elevated in accordance with indicators norm [6]. Be-
tween groups of patients based on gene polymorphisms
«Galectin»u-10 was detected difference in performance
level of IL10; which was significantly higher values were
established in patients with AR homozygous carriers of
allele C (U (n =26 ; n=9) = 136.50, p = 0.038) and
amounted to 0,394 + 0,024 pg / ml.

Significant differences between the groups of patients
with AR homozygous carriers of the T allele of the gene
CLC-10 and homozygous carriers of allele C in terms of
CD4 (U (n = 26; n =19) = 37,00; p = 0,006 were re-
vealed. Also the group of patients with AR homozygous
carriers of the T allele of the gene CLC-10 differed signif-
icantly at higher levels of the value of CD4 CD25 Foxp3%
(U (n=26;n=28)=252,50; p=0,037) from a group of pa-
tients with homozygous carriers of AR allele of the gene
CLC-10 (Table. 3).

Table 3

Differences in immunological parameters of patients with AR depending on genotype polymorphism of the gene «Galectin»u 10

homozygous carriers

Patients with genotype TT AR gene «Galectin» 10, Patients with genotype SS AR gene «Galectin» 10,
Index _ =
(n=8) (n=26)
CD4",% 46,96+2,30 37,91+ 1,37
U, p U(nzg;nz 26) = 37,00, p=0,006
CD4"CD25"Foxp3*,% 6,61+1,54 4,08+ 0,35
Up Utesin= 26) = 52,50; p=0,037
U, p-the differences between the groups on the criterion Manna-Whitney.
These results confirm that, despite a significant intra- -
Findings

cellular expression of «Galectin»u-10 in CD25 Treg cells,
it is not involved in the suppression CD25 Treg cells, but
the specific blockade «Galectin»u-10 restores prolifera-
tive capacity of CD25 Treg cells and enhances their sup-
pressive function. So «Galectin»-10 is necessary for the
regulatory activity of Treg cells.

Thus, detected changes and the relationship of clini-
cal and immunological parameters in patients with AR
and polymorphic alleles of genes TLR2, TLR 4, CLC-10
suggest the importance of these polymorphisms in de-
termining the course of RA, presence of comorbidity, pol-
yvalent allergy in patients AR and implementation of im-
mune mechanisms in the pathogenesis of the disease.
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1. In patients examined AR in 76% of cases there is
largely hereditary nature of the mother (36%), wich pre-
dominantly begins in childhood or adolescence (88%)
and 44% is accompanied by other allergic diseases.
clinical forms AR-27% year-round and seasonal 73%,
severity found: light-32%, 62%-in intermedius, hard-6%
of the disease were defined. With Allergic examination in
89% of patients with AR positive skin tests for domestic,
epidermal, pollen, food and fungal allergens were re-
vealed. In 82% of patients polyvalent sensitization to two
or more groups of allergenswas found.

2. In the study of the immune status of patients with
AR in 15% of patients one observed eosinophilia,
increase in the average level of total immunoglobulin E,
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increase the relative number of CD4 CD25 Foxp3 cells
MPER of reducing the amount of IL-10 and IL-4 increase.

3. In the group of patients with AR TLR2
(rs5743708):gene polymorphism prevalence was found:
GG genotype was 93.3%, genotype GA-6,6%, genotype
AA met. Significant differences between the groups of
patients with AR with the presence of polymorphic alleles
of TLR2 gene and homozygous carriers of allele G in
terms of CD4 (U (n = 42; n = 3) = 12,00; p = 0,020) were
revealed.

4. In the group of patients with AR TLR 4
(Asp299Gly): gene polymorphism prevalence AA geno-
type was 92.3%, genotype AG-7,7%, genotype GG was
found. Significant differences between the frequencies of
genotypes in the control group and patients with AR (p =
0.03) were revealed. In patients with AR allele G carriers
for polymorphism 896A / G TLR4 gene atopic lesions
concomitant asthma (p = 0.0003), concomitant AD
(0.0031) and asthma in combination with AD (p = 0.0005)
were revealed..

5. Prevalence gene polymorphism rs420297
«Galectin»-10 among persons living in Poltava Oblast is
the SS-76%; ST-22%; TT-2%. Revealed significant dif-
ferences between the frequencies of genotypes in the
control group and patients with AR (p = 0.04) gene poly-
morphism rs420297 CLC-10 was significantly more
common in the group of patients with RA. Revealed sig-
nificant differences in frequency of T allele CLC-10 in the
group of patients with AR-30%, compared with the con-
trol group-13% (x2 = 6,42; p = 0.011). The development
and course of allergic rhinitis is associated with a gene
polymorphism rs420297 CLC-10 (significantly more often
in patients with AR mutant allele CLC-10 showed year-
round shape AR (p = 0.0001)).

6. The significant association between the presence
of polymorphic alleles of the gene CLC-10 levels and
CD4 (p = 0,014), CD4 CD25 (p = 0,012), the group of
homozygous carriers of polymorphic alleles T and C al-
leles of the gene CLC-10 were observed; significant as-
sociation between the presence of polymorphic alleles of
the gene CLC-10 levels and CD4 CD25 Foxp3 (p=0,037),
CD4 (p = 0,014) were determined. It has bee established
that persons who are polymorphic allele of the gene
CLC-10 have significantly higher levels of IgE (p = 0.013)
and IL-4 (p = 0.004) and lower levels of IL10 (p = 0.038).
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