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[eHeTudeckne acrekTol acTMbl 1 aTOMM LUMPOKO U3y4aroTCs. [€HOB-KaranaaToB U JIOKYCOB XPOMOCOM, BEPOSITHO OTBE-
Yar0T 33 BO3HUKHOBEHUS BPOHXUATIbHOVM ACTMbl (BA) OrNPEAEsIEHO BOJbILIOE KOMYECTBO. Llesibto HALLeH paboTsl CTano
usyqermne rnosmmopdusmos 2258G/A reHa TLR2 (rs5743708) n 896A/G reHaTLR4 (rs4986791), reHa b6esika KaeTok Kna-
pa (A38G), ¢ yaensHbiM Becom 16 k/a, (CC16) cpean B3poc/ioro HacenexHus. Marepuassl v MeTogsl. Hamu 6bi10 obcrie-
A0BaHo 45 6o/bHbIX BA B riepnos BHe 060CTpeHus. [narHo3 bA u cTerneHp TS)KECTH YCTaHOB/IEHO COMTIACHO YTBEDK/EH-
HbIX KDUTEPHEB. Pe3ysibTatsl CCEqoBaHus.: B rpyrne 6o1bHbix BA JOCTOBEPHO Hauye BCTpeyaercs reHotwl GA (11,1%)
reqa TLR2 (p=0,04) B cpaBHEHUN C rpyririovi KOHTPO/IS. Y MayuEHTOB, KOTOPbIE SB/ISIOTCS HOCUTEISIMU MYTaHTHOM asl-
sem A reHy TLR2 B aHamMHese Yale otMedammncs HeBMoHmn (p = 0,046), a Takxe Obl/mm rpUsHaku Kanangosa (p =
0,034) B cpaBHeHmn ¢ nauymeHTamm 6€3 rosmmMop@usma. ipu usydeHmn rnosmmopgusma reHa TLR 4 yCTaHOB/IEHO, YTO
reqotun AG cratuctuyecku BepositHee (p =0,04) BcTpedaercs B rpyrne ¢ bA (15,6%), 4em B KOHTpo/IbHOY rpynne. Y
60/1bHbIX C ommop@usmom 896A/G reHy TLR4 3aboneBaHne Haq¥mHanock ¢ gercrsa (p=0,03), B crnekTpe ceHcnbumsa-
ymn  6bl  eBbIe  @akTopbl  (p=0,02) u uMEM MECTO [POSB/EHNS JAPYrov an/iEpruyeckos narosnormm
(p=0,045).MonumopHeii BapnanT 38G reHy CC16 AOCTOBEPHO Yalle BCTPEYAETCS y 60/IbHbIX ¢ ABA YeMm B rpynne ro-
MYASUUOHHOrO KOHTPO/IS (P = 0,019). OCO6EHHOCTSIMU KITMHUYECKUX TPOSBIIEHMI Y 60/IbHbIX ABA, KOTOpbIE SB/ISIOTCS
HocuTenamm annens 38G reHy CC16 SBASIOTCA.! rpMbKOBas CEHCUOMM3aLms, atornmyeckmi JEPMaTUT 1 TYOEPKY/IE3 B
aHaMHe3E, HEOOXOANMOCTb B HacTOM IIPUEME ITIIOKOKOPTUKOCTEPOULIOB.

KntoueBble cnoBa: actma, Tonn-peuenTop, nonumopduam, 6enok knetok Knapa

BpoHxianbHa actma (BA) € rmobansHoto npobnemoto, Benuka KinbkicTb. Hanvacriwe B nitepaTypHuX mxepenax
OCKifnlbkM B CBIiTi HapaxoByeTbcs 6nm3bko 300 mMnH ocib, nocunarwTbCca Ha AinsHku xpomocom 5q23-31,6p21.1-
LLIO CTPaXaaloTb Ha AaHy naTororito [5]. FpyHTyloumMCh Ha p23, 11913, 12q14-24.33 i 13q11-32. B ubomy nnaHi B
CTaHOapTM30BaHUX MeTodax OuiHku nowmpeHocTi BA y OCTaHHE OeCATUPIYYSA BUKIMKAOTbL BENUKUN iHTepec po-
Jopocnux i giTei, MoXHa CTBepaXKyBaTu, WO AaHWA Mo- 60TV NoB’A3aHi 3i 3MiHOK FrEHETUYHOro perynioBaHHs 06-
Ka3HUWK Yy pisHWMX KpaiHax cBiTy cknagae Big 1 go 18% Ha- pasposnisHaBanbHux peuentopis [8], y nepuwy 4vepry —
CerneHHsa Ta Mae CTiiKy TeHOEHUilo OO0 3pocTaHHsA. 30kK- Toll-nogibHux peuentopie (TLR). Pesynbtatn poboTu
pema, B Pocii 3a octaHHi 20 pokiB nowmpeHictb BA 3po- E.Gali Ta cnigaB. [4] He 3Hanwnm acoujauii M ek3emolo,
cna mamxe y 2 pasu i cknagae cborogHi 10-15% Hace- XapyoBOK aneprieto Ta miceHc-myTauieto TLR2, toai sk
neHHs [18]. BaraTtodgakTopHuiA Xxapaktep (OpMyBaHHS iHWIi gocnifXeHHs NigTBEPAXYIOTb 3B'A30K MK KOHLUEHT-
BA Bkniovae reHeTUYHy CXMMbHICTb, BMSIMB HaBKOSMLL- pauieto I1L4, IgE Ta nopyweHHsAMK y Bka3aHoMy reHi [11].
HbOro CepeoBULLA, IMYHHI Ta HEMPOreHHi NaHkn Hecne- [eski aBTopn BKa3yloTb Ha acoujiaLilo MiX piBHEM cekpe-
umndivHoT i cneuundivHOi rineppeakTMBHOCTI, porb Bipyc- TopHoro IgE Ta reHamu TLR4 [14], iHwi HaykoBUi cTBEp-
HO-MIKpOOHOIO YMHHUKA BMMAarae BpaxyBaHHSI KOXHOIO DKYIOTb, LLO MOKYCU FeHiB, ki noB’si3aHi 3 BA B neBHuMX
[0[aTKOBOrO KOMMOHEHTY, 34aTHOro BNAMBaTK Ha nepe- BMNaZKax He MalTb B3aEMO3B'AI3KY i3 cneundiyHo CeH-
6ir actmu [1]. FeHeTnYHi acnekT acTMu Ta aTonii WMpo- cubinisaujeto [7]. 3a pesynbtatammu GaraTbox Aocni-
KO BMBYalOTbCA. [eHiB-kaHanAaTiB Ta NOKYCiB XPOMOCOM, KEHb MOXHa 3pobuTM BMCHOBOK, LIO HASABHICTb MOSi-
LLIO BipOrigHO BiAMOBIOAIOTHL 3@ BUHWKHEHHST aTonivyHOi BA MopdHUX BapiaHTiB reHis TLR4 y giten xBopux Ha aToni-
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YHUIN AepMaTUT MOXe CMPUATU YyTIMBOCTI OO BipYCHMX
iHcpekuin Ta obTaxyBaTnM nepebir 3axsoptoBaHHA [15];
BM3Ha4ae 3MiHy xapaktepy nepebiry Ta cTyneHs Bupa-
XKEHOCTi KniHiYHMX nposieiB y aiten 3 BA [13]. CboroaHi
npoeegeHa obmexeHa KinbkicTb AOCHigpKeHb LWoAo
BNNMBY reHeTn4HMx BapiaHTiB CC 16 Ha po3Butok BA, Ta
iX pesynbTaTh HeogHo3HauHi (Baldini et al., 1998; Gui et
al,, 2003; Kalyoncu et al., 2003; Laing et al., 1998a;
Laing et al.,, 1998; Sengler et al., 2003; Sharma and
Ghosh, 2004). Binblwictb HaykoBux po3pobok B manmx
nonynsuiiHux Bubopkax NiATBEPAXYIOTb acoujiauilo Mix
nonimopciamom CC16 Ta puM3MKOM BUHUKHEHHSI acTMU
(Candelaria et al., 2005; Kalyoncu et al., 2003; Laing
et al., 1998; Mansur et al., 2002; Saadat et al., 2004).

MeToto Hawoi poGoTn cTano BMBYEHHS MOMiMOPQis-
miB 2258G/A reHy TLR2 (rs5743708) Ta 896A/G reHy
TLR4 (rs4986791), reHy 6inky knitnH Knapa (A38G), nu-
Tomoto Barot 16 k[a, (CC16) cepen pnopocnoro Hace-
neHHs [NonTtaBcbkoi nonynauii Ta BU3HaYeHHA ocobnu-
BOCTEN iIMYHONOrYHOrO cTaTycy Ta KhiHiYHOro nepebiry
BA B 3aneXHOCTi Bifi 3MiH B reHOMi.

Marepianu Ta meToam

Hamu 6yno obctexeHo 45 oci6 xBopux Ha BA. [iar-
Ho3 BA Ta cTyniHb ii TSXKKOCTi BCTAHOBNEHO BiAMNOBIAHO
0O 3aTBEpAXEeHWX KpuTepiiB(MiKHapOAHi pekomeHAaauii
GINA, 2011) Ha 6a3i anepronoriyHoro i MynbLMOHOOriY-
HOro BigdineHHst MonTaBcbkOi 00MacHOI KMiHIYHOI Nikap-
Hi. AHaMHEeCTWYHi OaHi 3ibpaHi LNAXOM aHKeTyBaHHSA 3
BMKOPUCTaHHAM creuianbHOro onutyeanbHuKa. Ycim na-
uieHTam 3 BA Oynu npoBeaeHi 3aranbHOKNiHIYHI Nabopa-
TOPHIi, iIHCTPyMeHTarnbHi Ta aneprosnoriyHe OBCTEXEHHS
(npuk-TecT). OBCTEXEHHA MPOBOAUMIM 32 YMOBW BiACYT-
HOCTi Y nauieHTa 3aroCTpPeHHs! OCHOBHOMO YM CYNYTHIX
XPOHIYHMX, BiACYTHOCTI FOCTPUX iHTEPKYPEHTHUX iH(EK-
LiHMX 3aXBOPIOBaHb Ta TSPKKOI CYMyTHbLOI NaTonorii, sika
6 morna BhnMHYTM Ha pe3ynbTaTtu gocnimkeHHs. Jo rpy-
N1 KOHTponto yeinwnu 3pasku OHK 90 npaktuyHo 3gopo-
BMX ocib, 6e3 anepronoriyHoro aHamHesy 3 6asu [HK
HAI reHeTUYHMX Ta iIMyHOMOrYHNX OCHOB PO3BUTKY NnaTo-
norii Ta dapmakoreHeTukn BAH3Y «YkpaiHcbka Meanu-
Ha cTomaTtornoriyHa akagemis». BusHaveHHa nonimopdi-
3miB 2258G/A reny TLR2 ta 896A/G reHy TLR4, reny
CC16 npoBegeHO MeTOAOM MOfiMepasHOoi NaHLroBoi
peakuii [12]. PeHoTMN nimcouuTiB aHanisyBanu LUISIXOM
BU3HAYEHHS1 PIiBHIB €KCrpecii NOBEPXHEBUMX aHTUreHIB
KNiTUH 3 BUKOPUCTaAHHSIM MOHOKMOHanbHMX aHTuTin CD4,
CD25 (BupobHuuteo «CopbeHT», Pocia) Ta BHYTpPILLHbLO-

KniTuHHoro 6inky FoxP3 («eBioscience», CLUA) meTogom
NPOTOYHOI LMTONIOOPUMETPII Ha MPOTOYHOMY LUMUTOMD-
ntoopomeTpi EPIX LX-MCL (Beckman Coulter, CLIA),
BUKOPUCTOBYIOUM Mporpamy System |l TM software. Pi-
BeHb 3aranbHoro IgE, iHTepnerikiHy-4,10 (TOB «Ykpmen-
[oH», YkpaiHa) B cupoBaTLi KpoBi BM3Ha4anu 3a Jono-
MOrOK HENpPSIMOro iMyHOhepMeTHOro aHaniay.

MaTtematuyHy 0OGpoOKy OTPUMaHUX AaHWUX 3L4IACHI0-
Bann 3 BukopucTaHHaMm nporpamu «STATISTICA 6.0»
(StatSoft Inc). Posnogin reHotunis 3a gocnigKyBaHumm
noniMopHMMK FIOKyCaMn NepeBIpann Ha BigNOBIAHICTb
piBHOBa3i Xapai-BaiHbGepra 3a 4onomorow Kputepito )(2.
[OpiBHAHHSA YacTOT reHOTUNIB MiDK JOCHILXKYBaAHUMW TPpY-
namMu NPOBOAUNN LUNSAXOM aHanidy Tabnuub CrpsKeHoCTi
3a JOMoMOrow ToyHoro TecTy diwepa. [na NOpPiBHAHHA
4YacToT anenen BUKOPUCTOBYBaNU KpUTepin )(2. [ns ouin-
KN OOCTOBIPHOCTI BIAMIHHOCTEW MK rpynamy BUKOPUCTO-
ByBanu TOYHWIA [BOCTOPOHHIN kpuTepin Piwepa (ans
manux rpyn). ng ycix BuAiB aHanisy CTaTUCTUYHO 3Ha-
YyLMMK BBaXanu BigmiHHocTi npu p < 0,05.

Pe3ynbTtaTtn Ta ix 06roBopeHHs

Cepepn obectexennx y 5 (11,1%) nauieHTiB 3axBopto-
BaHHA Marno iHTepmiTytounii xapakrep, y 23 (51,2%) oci6
6yna nerka cTyniHb, y 17(37,7%) XxBOpUX — cepegHsi CTy-
niHb TsXKKOCTI nepebiry BA. MeHeTUYHa feTepmiHOBaHICTb
BA B OCTaHHIlN Yac po3rnagaeTbesl, K O4MH 3 OCHOBHUX
hakTopiB B eTionaToreHesi JaHOro 3axBOpBaHHA [16].
Cepen obctexeHux y 3 (6,6 %) xBopux Bigmivanucs
anepriyHi nposisn 3 6oky obox 6aTbkiB, MaTepi — y 16
ocib (35,5%), 6atbka — y 10 ocib (22,2%). Takum YnHOM,
nepegada CnagkoBOi CXUNbBHOCTI A0 anepriyHux 3axBo-
ptoBaHb 4YacTile BigMiYeHa 3a niHiel marepi, Wo y3ro-
DXKyeTbCA 3 nitepaTypHUMn aaHnmm [17].

Hamn Gyna npoaHanisoBaHa 4actoTa MONiMOPAHMX
BapiaHTiB reHiB TLR 2, TLR4, reHy CC16 cepen xBopux
Ha BA Ta B rpyni nonynsuinHoro koHTponto (tabn.1). B
0Ci0, L0 BXOAMNW OO0 rpynu KOHTPOI0, YacTtoTa reHoTuny
TLR2 GG craHoBuna 97,8%; 4yacTtota reteposuroTHoro
reHotuny GA — 2,2%, reHotun AA He ByB BusIBNeHun. Y
xBopux Ha BA BignoBigHi pesynstatn 6ynu Takumm: GG —
88,9%, GA — 11,11% T1a AA Takox He OyB BUSABMEHWUN,
TOGTO BiAMIYAETLCA CTATUCTUYHO 3HaYMMa pisHUUS (p
0,04) Mk yacToTamy reHoTUNIB y rpyni KOHTPOMK Ta Y
xBopux Ha BA. YacTtoTa aneni A cepepf rpynm KOHTPOSO
cknana 1,1%, a cepen xBopux Ha BA — 5,6%, Lo gocTo-
BipHO He Bigpi3HANOCH (x2=3,1; Bl= 4,59; Ol 1,007-
20,94; p=0,08) (tabn.1).

Tabn 1.
BHympiwHbo2pynosutli po3nodin yacmom 2eHomunie ma nonimopghHux anenel 2eHie TLR2, TLR4, CC16
=
. orr?i:;o- YacroTa re- Mpyna X8opi p qafaT o- Fp%/ggnl:gH- X8opi Ha BA, )éoqlg" B:)LLI" 0"
pcbiam HOTUNY KOHTpOIo (n=45) aneni (n=90) (n=45) df=1 (95% Al)
TLR2 GG 97,8 (88) 88,9 (40) G 98,9 (178) 94,4 (85) 4,59
2258G/ GA 2,2(2) 11,1 (5) 004 (1,007- 0,0
A AA - - : A 1,1(2) 5,6 (5) 3,10 20,94) 8
TLR4 AA 95,6 (86) 84,4 (38) A 97,8 (176) 92,2 (83) 3,52
896A/G AG 4,5 (4) 15,6 (7) 004 (1,06- 0,0
GG - - ’ G 22 4 7,8 (7) 3,42 11,66) 6
AA 86,9 (40) 64,4 (29) 3,84
igsg AG 13(6) | 289(13) | 0019 é 866 Z; 6,99 (145- | 99
GG - 6,52 (3) 10,12)

lMpumimka: p - - pigeHb 3Ha4UMOCmi, OMpPUMaHul mecmom )(2 — Or1s1 epyn KOHMPOIis ma xeopux Ha ABA.
P - pigeHb 3Ha4uUMoCcmi, ompumaHul mo4YyHuM mecmom Diwepa.

Mpu pocnigxeri nonimopdiamy 896A/G reHy TLR4 B
rpyni KoHTporo Yactota reHoTuny AA ctaHosuna 95,6%,
retepo3urotHoro reHotuny AG — 4,5%, reHotun GG He
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BUSIBNEHUIA. Y xBopux Ha BA BignosigHo: AA — 84,4%,
AG - 15,6%, GG — He 3HampeHo. Mix yactoTamu reHo-
TUNIB y rpyni NONYnsILiNHOrO KOHTPOMO Ta XBopux Ha BA
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BUsIBNEHa AoCToBipHa pisHuua (p <0,05), wo moxe xapa-
KTepusyBaTu AaHy NaTomnorilo, SK CnagKkoBe MOpPYLUEHHS
iMyHHOT BignoBigi. Yactota MyTaHTHOI aneni G y rpyni
xBopux Ha BA Gyna ctatucTtuyHO BuULA (x2 =342;p =
0,064) Ta cknana 7,8%, y NOPIBHSHHI 3 rpynot KOHTPO0
(tabn. 1).

B rpyny koHTponto AN BMBYEHHSI NONiMOPQi3My reHy
CC16 BigibpaHo 46 3paskiB [IHK ocib, Lo He cTpaxaganu
Ha anepriyHy nartornorito. Y BKasaHii rpyni pesynbTaTtu
Oynun HacTynHUMK: YacToTa roOMO3UrOTHOro reHoTuny AA
ctaHoBurna 86,9% (40 oci6) reHotun GG He GyB BusBre-
HWIA, YacToTa reTepo3uroTHoro reHotuny AG cknana 13%
(6 ocib). Y xBopux Ha ABA BignoBiagHi gani 6ynu takumu:
reHotun AA — 64,4% (29 oci6), AG — 28,9% (13 ocib),
GG y 6,52% xBopwux (3 ocib), TobTo Mixk YacToTaMu reHo-
TUNIB y rpyni KOHTPOIO Ta y xBopux Ha BA BigMivaeTbcs
pocTtosipHa pisHuua (p = 0,019). YacTtota anenio A y ko-
HTpOnbHIN rpyni cknana 93,4%, y xBopux Ha ABA —
78,9%. Yactota anento G cepen xBopux Ha BA cknana
7,8%, cepen rpynu KOHTposnto - 2,2%, Wo OOCTOBIPHO He
BiOpi3HsANoCh (x2=3,42; BlW= 3,52; Ol 1,06- 11,66;
p=0,06) (Tabn.1).

[Mpu aHanisi BHYTPILIHLOrPYNoOBOro po3noginy YactoTt
BCiX BMLLE 3a3Ha4YeHUX reHoTMniB Ta NoniMopdgHUX ane-
new cnocTepiraBcsi HEPIBHOMIPHUI po3nodin anenen, Ha
WO BKa3dye MpPOBEAEHUN aHani3 MokasHuKa BpaxyBaHHS
pigkicHux anenen (U<2) i yacTku pigkichux anenen (h>0).
[ns BciX gocnigxyBaHWX FOKYCiB B rpynax KOHTPOMo Ta

xBopux Ha BA posnoginu reHoTuniB Bignosiganu ouiky-
BaHWM 3a piBHoBarow Xapgi — BanHbepra. Takox Busie-
NeHo crniBnagaHHsA OviKyBaHOi reTeposnroTHOCTI Ta reTe-
PO3UrOTHOCTI, SIkKa CNOCTepiraeTbCs, WO CBiAYMTb Npo pi-
BHOBAry reHeTU4YHOI CTPYKTYpW AaHOI nonynsuii.

OpuHWYHUIA HykneoTuaHun nonimopdiam (OHIM) rewHis
Tonn-nopibHnx peuenTopiB BMAMMBaKOTbL Ha 3aranbHUiA
COMaTU4HUIN CTaH MaloTb KniHiYHi nposeu ABA. eTepo-
3urotHun reHotun GA reHy TLR 2 (n=5) cnoctepirascs
Tinbkn y xiHok (100%). [JocToBipHO 4acTiwe y HociiB
aneni A (p = 0,046) B aHamHesi 6ynu nHeBMOHii (2 i Oi-
nblle pas 3a XWUTTA), @ TaKoX BiAMIYaNMCb O3HAKWM KaH-
onposy (p = 0,034) B nopiBHsIHHI 3 nauieHTammn 6e3 noni-
Mopgiamy (Tabn.2). BHacnigok 3miH B reHax TLR2 Binby-
BAETbCA NOPYLUEHHS pOo3ni3HaBaHHS iHPEKLINHNX areHTiB
(B TOMy umncni rpubkoBuX), O NPM3BOAUTL A0 AucbanaH-
Cy (YHKUIOHYBaHHSI CUCTEMW BPOMAXEHOrO iMYHITETY Ta
PO3BUTKY XPOHIYHMX 3anarnbHUX 3axBoptoBaHb. [Mpu nopi-
BHSIHHI PIiBHIB iIMyHOMNOrYHMX MOKa3HWKIB cepen XBOPUX
Ha BA 3 pisHMMK BapiaHTamu reHy TLR2 ctaTmucTuU4HO
[OCTOBIpHa BIAMIHHICTb CNoCTepiralTbCa NnLle B KOHLe-
HTpaLii UMTOKIHIB. Tak, BULWMIA piBeHb IL-4 (63,718,7 nr/n)
cnocrepiraescs y rpyni 6e3 npossis nonimopaiamy (Kpu-
Tepin MaHHa-YiTHi Un1=40; n2=5) 2,79; p=0,005), a piBeHb
IL-10 6yB OOCTOBIpHO NiABULLEHUIA Y HOCIIB reTepo3unroT-
Horo BapiaHTy reHomy TLR2 (kputepii MaHHa-YiTHi
U(n1=40; n2=5)33,0; p=0,01) (T36J'I.3).

Tabn.2

KniHiyHi 03Haku e 3anexHocmi ei0 eapiaHmy 2eHie TLR2, TLR4, CC16

Hocii reHotuny GG

Hocii reHotnny GA

HasiBicTL osHaki reny TLR2, (n=40) | rery TLR2, (n=5) | P
Monimopdpiam 2258G/A reHa TLR2
B aHamHesi yacTi nHeBMOHIT (2 i GinbLue pasiB 3a X1TTH) Tak 12 4 0046
Hi 28 1 ’
B aHaMHesi 03Haku kaHauao3y Ta \abo rpubKoBOro ypaxxeHHs! LKipu Tak 11 4 0.036
Hi 29 1 ’

Monimopdiam 896A/G reHa TLR4

Hocii reHotnny AA
reHy TLR4, (n=38)

Hocii reHotnny AG .
reHy TLR4, (n=7) p

Moni ceHcmbini3auis, WO BKIMOYAE Xap4oBi anepreqn Tak 7 7 0.013
Hi 31 0 '
CynyTHi noni anepri4Hi NposiB1 (PUHIT, KOH IOKTUBIT) Tak 6 5 0.045
Hi 32 2 ’
B aHamHesi nposiBu "aTonivyHoro mapuuy” Tak 7 6
Hi 31 1 0,029

Monimopdiam A38G reHa CC16

Hocii aneni G

Hocii reHotuny AA «
reHy CC16, (n=16) P

reHy CC16, (n=29)

MatoTb NposiB1 aTOMiYHOrO AepMaTuTy Tak 4 6
) 0,04

Hi 24 10

YacrTilwe KopUCTYTbCS iHransuinHUMK rioKOKOPTUKOIAaMu Tak 3 9
Hi 26 7 0,02

MposiBu rpubkoBoi ceHcmbinisauii Tak 3 8
) 0,03

Hi 26 8

OHIM reHa TLR4, skuii kogye No3akniTUHHY CTPYKTYpY
eKTOAOMEHY peLenTopa, nonsarae B 3amiHi acnapariHoBoil
amiHokucnoTu  Ha  rnigyuHosy  Asp299Gly 1187
(rs4986790) Ta Ha KiHLEBOMY eTani NoB’A3aHO 3 NPUrHi-
YeHum occopunioBaHHsa 1kB-a nicna ctumynauii JMNC,
LLIO, CBOEK Yeprow, Npu3BoanTb A0 3HWXEHHS TpaHCro-
kauii NFKB B s54p0 Ta NO3HAYaeTbCsl HA MPUTHIYEHHI CUH-
Tesy BIiAMOBIAHMX Npo3ananbHUX LMTOKIHIB. lNMoganblue
nopyLleHHs nepegadi aktusauiniHoro curHany NFkB cy-
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NpoBOOXKy€ETbCA AncbanaHcom cuHTesy Tx1/Tx2, Ta Bu-
3Hayae CTyNiHb BUPAXEHOCTi KMiHiYHMX NPOSiBIB 3aXBO-
plOBaHHA Ta HasIBHICTb CynyTHbOI natonorii. Monimop-
diam Asp299 Gly TLR4 3i 3miHoto anento Asp Ha Gly 6yB
BUsiIBNEHM y 7 ocib. Y 6 oci6 uiei rpynu (p=0,03) nposiau
ABA nounHanucs B paHHbLOMY OWTWHCTBI; 4 MauieHTn
NPOMLWAN TUMNOBI eTann “atoniyHoro mapwy”. [JoCTOBIipHO
yacrtiwe (p=0,02) y umx XBOpMX Yy MOPIBHSIHHI 3 nauieHTa-
MU 6e3 BKa3zaHWX reHeTUYHMX 3MiH BM3Ha4arnacb Xap4yoBi
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dakTopy ceHcubinisadii. KniHi4HOIO O3HaKol Bka3aHOro
OHIM TLR4 Takox 6Gyna cynyTHA anepriyHa nartonoris
(PVHOKOH OKTUBANbHUI cuHagpoM  Ta  AepMmaTwur)
(p=0,045) Ta 3axBoptoBaHHs LIKT (Tabn.2). Omxe, noni-
mMop@iam reHy Asp299 Gly TLR4 3pebinblwioro Bnnveae
Ha 3aranbHi nposiBu aTonii y xBopux Ha BA, Hix Ha 03Ha-
Kn GpoHX0-nereHeBoi AUMYHKLIT Ta CTyniHb TSXKKOCTI Aa-

HOI martonorii, Ha BiAMiHY Bif AaHUX OTPUMAHMX iHLLIMMMU
aBtopamu [10]. BigmiyeHi [OOCTOBIpHI 3MiHM piBHA
CD47/25"[Foxp3” (kpuTepiit MaHHa-YiTHIU (q-38:n= 7) = 68,0;
p=0,04) Ta IL10 y xBopux 3 nonimopgiamom 896A/G reHy
TLR4 (kpuTtepin MaHHa-YiTHIUpn=380= 7) = 60,5; p=0,02)
(Tabn.3).

Tabn.3
IMyHOMO2IYHI MOKa3HUKU 8 3anexHocmi 8i0 eeHomurny 2eHy

Hocii reHotnny GG

Hocii reHotnny GA

IMyHORMOriYHI NOKa3HMKM rery TLR2, (n=40) rery TLR2, (n=5) p
Monimopdiam 2258G/A reHa TLR2
IL-10, nr/n 0,42+0,02 0,7 £ 0,05 0,013
IL-4, nr/n 63,7+8,7 24,1 6,28 0,03

Monimopdiam 896A/G reHa TLR4

Hocii reHotuny AA

Hocii reHotny AG

rery TLR4, (n=38) rery TLR4, (n=7) P
CD 47/25'/Foxp3’, [n 0,07 + 0,01 0,03 + 0,01 0,04
IL-10, nr/n 0,45+0,02 0,35+ 0,03 0,02
Monimopdpiam A38G rena CC16
Hocii reHotuny AA Hocii aneni G .
reHy CC16, (n=29) reHy CC16, (n=16) P
IgE, MOpa/mn 123,7 + 12,26 244,9 + 30,33 0,0013

Mpw posrnagi pesynbtaTtiB nonimopdiamy reHy CC 16
3’ACOBaHO, L0 nepeBaxHa binbLicTb ocib 3 OHIMN BkasaHo-
ro reHy manu ceHcubinisadito 4o ABOX i Ginblue anepreHis,
ocobnuBicTiO UMX XBopux Gyna rinepyyTnueicTb A0 rpub-
KOBUX anepreHiB (HanvacTiwe go rpynu Aspergillus), Tak B
rpyni 3 reteposurototo reHy CC16 BkasaHi nposiBu 6ynu y
6 0cib, 3 MyTaHTHOK romMo3uUroToto y 2 ocib, Lo € cTaTuc-
TUYHO OOCTOBIPHO MPWU MOPIBHSAHHI 3 reHoTMNnoM AA reHy
CC16 (Tabn. 3). OTpymaHi Hamn pe3ynbTaTtu cniBnagarTb
3 paHumn HaykosuiB 3i CLUA Claire de Burbure Ta cniBas-
TopiB [3] NPO MOLLKOMKYOYM Aito Ha eniTenii nereHb rpmo-
KOBUX arepreHis, NpoTe CTaTUCTUYHO LOCTOBIPHMX MOKa3-
HWKIB, Ha BigMiHy Big Hac, BOHM He oTpumanu. Cepep cy-
NyTHBLOI MaTonorii 3BepTae Ha cebe yBary JOCTOBIpHa pis-
HMUS 3a TOYHMM MeTogom Piwepa (Tabn.2) no KinbKocTi
0Cif, WO MalTb NPOSBU aToNiYHOro AepmMaTtuTy npu nopi-
BHSHHI rpyn 3 nonimopdiamom reHy CC 16. Tak, cepeq Ho-
ciiB reHotTuny GG 2 ocobw, WO MakTb iHTEPMITYHOUMIA Ne-
pebir XBopiloTb Ha aToMiYHWMI OEepMaTuT, cepes HoCiiB re-
Hotuny AG- 4 ocobu. Hacnpaegi, BnnuB nonimopdiamy
reHiB eniteniansbHux knitvH nereHb (CC16) Ha yLIKOOKeH-
HS LUKIpY Mae cynepeydnuBuii XxapakTtep, ane € astopu [2],
AKi BKa3dyloTb Ha MNpsSMUIA B3AEMO3B’A30K MoniMopdiamy
reHy CC16 3 artoniyHum gepmatutom y gopocnux. Npu
onpautoBaHHi iIMyHOMOrYHMX AaHuX xBopux Ha ABA 3 pis-
HUMK BapiaHTamu reHotunie reHy CC16 3’acoBaHoO, LU0
CTaTUCTUYHO [OOCTOBIpHA Pi3HWUS BigMivyanacb nuwe 3a
piBHeM 3aranbHoro IgE. Y xBopux, siki € HOCIIMK reTepoau-
rotm reHy CC16 uen nokasHuk ckrnaB 244,9 + 30,33
MOa/mn, romosurotn GG 191,7+ 13,0 MOa/mn, romo3suro-
" 3a AA cknaB 123,7 + 12,26 MOa/mn, Wo € cTaTUCTUYHO
BiporigHo (MeToa Kpackana-Yonica, p= 0,0013) (tabn.3),
To6TO CcrnocTepiraeTbCs 3aneXHICTb piBHA 3aransHoro IgE
Bifl CTaHy reHeTU4YHoOro anapaTty. Moxnuneo Lie noB’s3aHo 3
OHaKOBMM pO3TallyBaHHSAM Ha xpoMocoMmi 11913, sk reHy
Oinka knituH Krnapa, Tak i BucokoadgdpiHHoro FceRlI-
peuentopa- 3 (FceRI-B) IgE.

Mig yac aHanisyBaHHsi nikapcbknx 3acobiB, WO npu-
Mmanu xBopi 3'sicoBaHo, Lo ocobu, siki 6ynu Hocismu re-
HoTuny AG abo GG reHy CC 16 vacTiwle BUKOPUCTOBY-
Banu rniOKOKOPTMKOIAHI npenapaTn (Tabn.2). Lle moxHa
MOSICHUTW, € B YOMY CXOXO LI€EI0 HA MONEKyNApHOMY
piBHi GinkiB kniTMH Knapa Ta rnokokopTukoigie. Bigomo,

74

wo aktueauisg reHa CC16 iHribye dyHkUilo sgepHoro da-
ktopy - KB (NF-kB) wnaxom nogaeneHHst cpoccopurnto-
BaHHA |kB-B B eniTenianbHUX KNiTMHAX guxXanbHUX LUNs-
XiB, L0 B CBOK Yepry Npu3BoAuTb OO 3MEHLLEHHS 3ana-
NEeHHSA B nereHesin TkaHuHi [9]. [JocnigKeHHa OCTaHHiX
pokiB cBigYaTb, LLO T[MOKOKOPTUKOIAN B3aEMOfiloTb He
Tinbkn 3 GRE (glucocorticoid response element), a i 3 pi-
3HMMK bakTopammn TpaHckpunuii, Takumm sk AP-1 i NF-
KB Ta iHwWi. KopTukocTepoign BNnvMBaTb Ha TPaHCKpUM-
LifHY aKTUBaLil0 uuTonnasmaTmnyHoro iHribitopa NF-kB —
IkBa. LLle oaHieto ocobnmBicTIO HOCITB MyTaHTHOIO FOMO-
3urotHoro reHoTtuny (GG) € nepeHeceHun akTUBHUIA Ty-
6epkynbo3 y 2 nauieHTiB (8 Ta 18 pokiB 1O MOMEHTY Ha-
LIOrO OBGCTEXEHHS); NPY MOPIBHSAHHI 3 HOCISIMW reHoTUNYy
AA e ctatncTuyHo BiporigHa pisHuus (p= 0,047) (tabn.2).
Bigomo, wo Tybepkynb03 € iHeKUinHUM 3axBOpHOBaH-
HAM, CNPUAHATAMBICTL OO SKOro 3anexuTtb Big 6araTbox
akTopiB ceped HUX, MOXIMBO, i 3MiHM B reHi CC16.
[poTe € aaHi, wo aktuBauia TLR2 npu3soantb 0O BHYT-
PiLUHBOKMITUHHOrO KiniHry M. tuberculosis makpodaramu
[6]. Ans 3’AcyBaHHA MOXNMBOIO NOEAHAHHS Pi3HUX reHo-
TUNIB BCiX reHiB, WO BM3HA4alTbCA NpoBedeHO aHani3
rannotunis. [Ana npoBefeHHs CTaTUCTUYHOI 0B6pO6KM
oTpyMaHux AaHux BigibpaHo 46 3paskis JHK 3 BkasaHoi
BMLLEe KOHTponbHOI rpynu no TLR-peuentopam. Busene-
HO, WO HanyacrTiwe 3ycTpidaetbes rannotmn GGAAAA,
AIK B rpyni KOHTPoOIto, Tak i y xBopux ABA (Tabn.4). B Ha-
LLIOMY OOCHIOKEHHI BUABMEHO, Wo 1 ocoba 3 reHoTUNom
GG reHy CC16 (rannotun- GAAAGG) Ta 1 ocoba 3 reHo-
Tunom AA (rannotun GAAAAA) reHy CC16 manu retepo-
3urotHun BapiaHT (GA) reHy TLR2 i manu B aHamHesi
NposiB1U akTUBHOro Ty6epkynbo3dy. Mpu aHanisi rannoTu-
nis reHie TLR4 ta CC16 3’acoBaHo, Wo 3 ocobu 3 rete-
po3uroTHMM reHoTunom reHy CC16 (rannotun GGAGAG)
Ta 1 ocoba 3 romosuroToro (rannotun GGAGGG) mann
reTepo3nroTHM BapiaHT reHy TLR4, y BCiX uux XBopux
BigMiYanucb vacti nposisu 'PBI, wo manu 3aTsxHuin Xa-
paktep Ta notpebyBanu BUKOPUCTaHHS aHTMOakTepianb-
HUx npenapartis. lNpu aHanisi iMyHONOr4YHMX MNOKa3HWKIB
cepep HOCIIB rannoTunis BUSIBMEHO, LLO Ha piBHi cTaTuc-
TMYHOI TeHaeHuii (p< 0,06) Bigpi3HAETLCA piBeHb
CD4%/25"/Foxp3* y HociiB rannotunis 3 MyTaHTHAM ane-
nem. BuBueHHs nonimopdhHMx rannotunie reHie CC16,
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TLR2 ta TLR4 € BaxnvBiM acnekToM y po3yMiHHi KiHiy-

HKX nposeis BA.

Tabn. 4
BHympiwHboepyrnosuti po3nodin 2anmnomunig 2eHie TLR2, TLR4, CC16
CcC
16 O O ol o 9| « ol o
1225220988 8% 2 ¢9¢88 8512752 z583
0]
I EE FAEE E R B R R R R R R R R
R2woiow?ooiwo?owioo?ow?ooiooi
pyna |63,0/4,3| 0 (239 0 |0O| O[O | O |43/ 0|0 |43]0|0|O0O|JO|O|O|O|jO|O|]O|O]O|O|0O
KoH- 1(29)| (2) (n @ 2
Tpono
(n=46)
Xsopi (51,16,7(3] 0 |20,0|2,2( 0 |2,2(22| 0 (67| O | O |67|0|0(|22 0|0 |O0O|O0O(O0O]JO|O]JO|O0O]|]O0]O
Ha ABA (23)| ) 9) | (1) MM (3) (3) (1
(n= 45)
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OF TOLL-LIKE RECEPTORS 2,4 AND CLARA CELL PROTEIN
IN THE DEVELOPMENT OF ASTHMA IN ADULTS"

Lyahovskaya N.V., Izmailova O.V., Shlykova O.A, Kaydashev ILP.

Research Institute for Genetic and immunological bases for the development of pathology and pharmacogenetics Supreme State edu-
cational institution of Ukraine "Ukrainian Medical Stomatological Academy", Poltava.

Genetic aspects of asthma and atopy have been widely studied. Candidate genes and loci of chromosomes probably re-
sponsible for the occurrence of bronchial asthma (BA) is defined by a large amount. The aim of our work was to study
polymorphisms 2258G / A gene TLR2 (rs5743708) and 896A / G genaTlR4 (rs4986791), Clara cell protein gene
(A38G), with a specific weight of 16 kDa (CC16) in the adult population. Materials and Methods. We examined 45 pa-
tients with asthma in the period without exacerbation. Diagnosis of asthma severity and installed in accordance with the
approved criteria. Results: Patients with BA significantly more common had genotype GA (11,1%) gene TLR2 (p = 0.04)
compared with the control group. In patients who are carriers of a mutant allele of a gene TLR2 A history pneumonia
frequently observed (p = 0.046) and there were signs of candidiasis (p = 0.034) compared with patients with no poly-
morphism. In the study of polymorphism of TLR 4 found that genotype AG statistically more likely (p = 0.04) is found in
the BA group (15.6%) than in the control group. Patients with polymorphism 896A / G TLR4 gene disease begins in
childhood (p = 0.03) in the spectrum of sensitization were dietary factors (p = 0.02) and there were other manifesta-
tions of allergic diseases (p = 0.045). Polymorphic variant gene 38G CC16 significantly more common in patients with BA
than in the control population (p = 0.019). Clinical manifestations in patients with BA who are carriers of the gene allele
38G CC16 are fungal sensitization, atopic dermatitis and history of tuberculosis, the need for frequent doses of glucocor-
ticoids.

Key words: asthma, Toll Like receptor, polymorphism, Clara cell protein.

Bronchial asthma (BA) is a global problem [5]. Based Currently, a limited number of studies conducted on
on standardized methods for estimating the prevalence of the impact of genetic variants on the development of BA
asthma in adults and children, it can be argued that this CC16, their results have been mixed (Baldini et al., 1998;
figure in different countries ranges from 1 to 18% of the Gui et al.,, 2003; Kalyoncu et al.,, 2003; Laing et al.,
population has steadily increased. In particular, in Russia 1998a; Laing et al., 1998; Sengler et al., 2003; Sharma
for the last 20 years, the prevalence of asthma increased and Ghosh, 2004). Most scientific research in small
by almost a factor of 2 and is now 10-15% of the popula- population group confirm the association between the
tion [18]. Multifactorial nature of the formation of asthma polymorphism of CC16 and risk asthma (Candelaria et
include genetic predisposition, environmental influences, al., 2005; Kalyoncu et al., 2003; Laing et al., 1998; Man-
immune and neurogenic level of nonspecific and specific sur et al., 2002; Saadat et al., 2004).
hyperreactivity, the role of viral and microbial factor re- The aim of our work was to study polymorphisms
quires consideration of each additional component, ca- 2258G / A gene TLR2 (rs5743708) and 896A / G
pable of influencing the course of asthma [1]. Genetic genaTLR4 (rs4986791), Clara cell protein gene (A38G),
aspects of asthma and atopy have been widely studied. with a specific weight of 16 kDa (SS16) in the adult popu-
Candidate genes and loci of chromosomes probably re- lation of Poltava regions and determine the clinical
sponsible for the occurrence of BA has defined a large course BA based on changes in the genome.
number. Most often in the literature refer about the re- Materials and Methods. We examined 45 patients

gions of chromosomes 5q23-31, 6p21.1-p23, 11913, with the BA. Diagnosis of asthma and its severity will es-
12914-24.33 and 13q11-32. In this regard, in the last tablish the approved criteria (international recommenda-

decade of great interest associated with a change of the tions GINA, 2011) on the basis of Allergy and Pulmonol-
genetic regulation of Toll-like receptors (TLR) [8]. E.Gali ogy Poltava Regional Hospital. All patients with BA were
et al. [4] found no association between eczema and food held general clinical laboratory and instrumental exami-
allergy mix-mutation TLR2, whereas other studies con- nation of allergy (skin prick test). The survey was carried
firm the correlation between the concentration of IL4, IgE out in the absence of the patient's worsening primary or
and violations in this gene [11]. Some authors point to a concomitant chronic, non-acute intercurrent infectious
relationship between the level of IgE and genes TLR4 diseases and severe comorbidity, which could affect the
[14], other scholars argue that in some cases do not have results of the study. The control group included 90 DNA
the relationship with specific sensitization [7]. We can samples from healthy individuals without allergic history
conclude that the presence of TLR4 gene polymorphisms of DNA base CRI genetic and immunological bases for
in children with atopic dermatitis can promote hypersensi- the development of pathology and pharmacogenetics of
tivity to viral infections and burden of the disease [15] de- Ukrainian Medical Dental Academy. Identification of poly-
fine the changing nature of the course and severity of morphisms 2258G / A gene TLR2 and 896A / G gene
clinical manifestations of asthma in children. [13]. TLR4, gene CC16 conducted by polymerase chain reac-
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like Receptors 2,4 and Clara Cell Protein in the Development of Asthma in Adults / / Problemy ekologii ta medytsyny. - 2013. - Vol 17,
N9 5-6. - P. 76 -80.
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tion [12]. The phenotype of the lymphocytes was as-
sessed by determining the expression levels of cell sur-
face antigens using the monoclonal antibodies CD4 +,
CD25 ("Sorbent", Russia), and Intracellular protein FoxP3
(«eBioscience», USA) on a flow cytoflyuorometri EPIX
LX-MCL (Beckman Coulter, USA) using a program Sys-
tem Il TM software. Serum total IgE, IL-4, 10 (OOO
"Ukrmed Don", Ukraine) in serum was determined by in-
direct IFA analysis.

Mathematical processing of the data was performed
using the program «STATISTICA 6.0» (StatSoft Inc). The
distribution of genotypes of polymorphic loci with the test
checked for compliance with Hardy-Weinberg equilibrium
using the criterion x2. Comparison of genotype frequen-
cies between the study groups was performed by analy-
sis of contingency tables using Fisher's exact test. To
compare the allele frequencies used criterion x2. To as-
sess the significance of differences between groups us-
ing two-tailed Fisher's exact (for small groups). For all
types of analysis were considered statistically significant
differences at p <0.05.

Results and discussion. Genetic determinism of BA
recently regarded as one of the main factors in the
etiopathogenesis of this disease [16]. Among surveyed in
3 (6.6%) patients had allergic reactions on the part of
both parents, mother - in 16 people (35.5%), father - in
10 people (22.2%). Thus, the transmission of hereditary
predisposition to allergic diseases often marked on the
mother, which is consistent with literature data [17].

We analyzed the frequency of polymorphic variants of
genes TLR 2, TLR4, CC16 gene among patients with BA
and population control group (Table 1). Individuals who
belonged to the control group, the frequency of TLR2 GG
genotype was 97.8%, the frequency of heterozygous
genotype GA - 2,2%, AA genotype was detected. Pa-

tients with BA results were : GG - 88,9%, GA - 11,11%
and AA also was not identified, there was a statistically
significant difference (p = 0.04) between the frequencies
of genotypes in the control group and patients BA. Fre-
quency of allele A of the control group was 1.1%, and
among patients BA - 5.6%, which did not differ signifi-
cantly (p = 0, 08) (Table 1).

In the study of polymorphism 896A / G TLR4 gene in
the control group, the frequency of AA genotype was
95.6%, heterozygous genotype AG - 4,5%, GG genotype
was not found. Patients BA respectively: AA - 84,4%, AG -
15,6%, GG - not found. Between the frequencies of geno-
types in the population control group and patients with BA
was significant difference (p <0.05), which can character-
ize this pathology is an inherited disorder of the immune
response. The frequency of the mutant G allele in patients
with BA was statistically higher (p = 0.064) and was 7.8%,
compared with the control group (Table 1).

The control group for the study of gene polymor-
phism CC16 was selected 46 DNA samples from people
who are not suffering from an allergic pathology. Within
this group the results were as follows: the frequency of
the homozygous AA genotype was 86.9% (40 people),
GG genotype was not detected, the frequency of the het-
erozygous genotype AG was 13% (6 people). Patients
BA relevant data were as follows: genotype AA - 64.4%
(29 people), AG - 28,9% (13 people), GG 6.52% of pa-
tients (3 people), that is, between the frequencies of
genotypes in the group control and patients BA noted a
significant difference (p = 0.019). Frequency of allele A in
the control group was 93.4% in patients with AAA -
78.9%. G allele frequency among patients with BA was
7.8% in the control group - 2.2%, which did not differ sig-
nificantly (p = 0.06) (Table 1).

Table 1.
The Frequency Distribution of Genotypes and Alleles gene’s TLR2, TLR4, CC16
ger?w%r- Control Patients . Control Patients with ¥ "
P ﬁlism Genotypes group with asthma P Alleles group asthma df-’1 p
i (n=45) (n=45) -
TLR2 GG 97,8 (88) 88,9 (40) G 98,9 (178) 94,4 (85)
2258G/ GA 2,2(2) 11,1 (5)
A AA ; ; 0,04 A 11(2) 56 (5) 310 | 008
AA 95,6 (86) 84,4 (38) A 97,8 (176) 92,2 (83)
TLR4 AG 4.5 (4) 15,6 (7)
896A/G GG ; i 0,04 G 22 (4) 7.8(7) 342 | 006
cC 16 AA 86,9 (40) 64,4 (29) A 86 71
A38G AG 13 (6) 28,9 (13) 0,019 6,99 0,008
GG - 6,52 (3) G 6 19

*p < 0,05 in comparison with the control group

In the analysis of intra-frequency distribution of all the
above genotypes and alleles observed uneven distribu-
tion of alleles, as indicated by the analysis of index ex-
cluding rare alleles (a <2) and the proportion of rare al-
leles (h> 0). For all the studied loci in the control groups
and patients ABA genotype distributions were as ex-
pected for the equilibrium of Hardy - Weinberg. Also
found a match expected heterozygosity and heterozygos-
ity, which is observed, indicating that the equilibrium ge-
netic structure of the population. Heterozygous genotype
GA gene TLR 2 (n = 5) was observed only in women
(100%). Significantly more often carriers of allele A (p =
0.046) had a history of pneumonia (2 or more times dur-
ing his life), and there were signs of candidiasis (p =
0.034) compared with patients without the polymorphism
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(Table 2). Due to changes in the TLR2 gene detection is
a disturbance of infectious agents (including fungal),
which leads to an imbalance of the innate immune sys-
tem functioning and development of chronic inflammatory
diseases. When comparing the levels of immunological
parameters in patients with different BA TLR2 gene vari-
ants statistically significant difference was observed only
in the concentrations of cytokines. Thus, high levels of IL-
4 (63,7+8,7, pg /L) were observed in the group without
exhibiting polymorphism (Mann-Whitney U (n1 = 40; n2 =
5) 2.79, p = 0.005) and IL-10 levels were significantly ele-
vated in carriers of heterozygous genomic embodiment
TLR2 (Mann-Whitney U (nq = 40; n, = 5) 33.0, p = 0.01)
(Table 3).
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Table 2
The Clinical Features of Asthma Depend on Genes Variants TLR2, TLR4, CC16
Genotypes Genotypes
Attribute GG GA p
gene TLR2, (n=40) gene TLR2, (n=5)
Polymorphism 2258G/A gene TLR2
. . . yes 12 4
Frequent pneumonia (more than 2 time a life) 0,046
no 28 1
. . . yes 11 4
Symptoms of candidiasis and \ or fungal skin lesions no 29 1 0,036
Polymorphism 896A/G gene TLR4
Genotypes Genotypes
AA AG p
gene TLR4, (n=38) gene TLR4, (n=7)
es 7 7
Polysensibilisation that including food alergens y 0,013
no 31 0
. A . s yes 6 5
C bidit hinitis, tivit 0,045
omorbidities (rhinitis, conjunctivitis) o 39 9
es 7 6
"Atopic march” in the history of deases y 0,029
no 31 1
Polymorphism A38G gene CC16
Genotypes Genotypes
AA AG p
gene CC16, (n=29) gene CC16, (n=16)
—_ . - yes 4 6
Comorbidities atopic dermatitis 0,04
no 24 10
. . - yes 3 9
More likely to use inhaled glucocorticoids 0,02
no 26 7
. e yes 3 8
Funginal sensibilisation 0,03
no 26 8

Gene SNP TLR4, which encodes the extracellular
structure ektodomenu receptor is replaced by a glycine
amino acid aspartic Asp299Gly 1187 (rs4986790) and
the final stage is connected with a suppressed phos-
phorylation of IkB-alpha following stimulation with LPS,
which in turn leads to a decrease in translocation of
NFkB nucleus and affects the synthesis of the corre-
sponding inhibition of proinflammatory cytokines. Further
disruption of NFkB activation signal is accompanied by
an imbalance of Th1/Th2 synthesis and determines the
severity of the clinical manifestations of the disease and
the presence of comorbidity. Asp299 Gly TLR4 polymor-
phism with change of Asp to Gly allele was detected in 7
patients. In 6 persons in this group (p = 0.03) manifesta-
tions BA began in early childhood, and 4 patients under-
went standard steps "atopic march." Significantly more
often (p = 0.02) in these patients compared with patients
without these genetic changes determined dietary factors
sensitization. Clinical sign of the TLR4 SNP was also as-
sociated with allergic pathology (p = 0.045) and gastroin-
testinal diseases (Table 2). Thus, gene polymorphism
Asp299 Gly TLR4 mainly affects the common manifesta-
tions of atopy patients with BA than signs bronchopul-
monary difunktsii and severity of this disease, in contrast
to the data obtained by other authors [10] showed a sig-
nificant change in the level of CD4 * / 25 * / Foxp3 *
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(Mann- Whitney U (n = 38; n = 7) = 68,0; p = 0,04) and
IL10 patients with polymorphism 896A / G gene TLR4
(Mann- Whitney U (n = 38; n =7) =60,5; p = 0,02) (Table
3). In reviewing the results of gene polymorphism CC 16
found that the vast majority of individuals had sensitiza-
tion to two or more allergens feature of these patients
had hypersensitivity to fungal allergens (often group As-
pergillus), so in the group with heterozygotes gene CC16
these manifestations were 6 people mutant homozygotes
in 2 people, which is statistically significant when com-
pared with the AA genotype CC16 gene (Table 3). Our
results concide with the scientific data [3] on the impor-
tance pathogenetic damaging effects on lung epithelium
fungal allergens, but statistically significant indicators,
unlike us, they have not received. Among comorbidities
noteworthy significant difference on Fisher's exact test
(Table 2) by the number of individuals with atopic derma-
titis in comparison with groups polymorphism CC16.
Thus, among the genotype GG2 persons who suffer from
intermittent for atopic dermatitis among genotype AG - 4
people. In fact, the effect of the polymorphism of lung
epithelial cells (CC16) on the skin damage is contradic-
tory character, but there are authors [2], which indicate a
direct relationship between gene polymorphism CC16
patients with atopic dermatitis in adults.
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Table 3
Immunological parameters Dependency Genotypes

. Genotypes Genotypes
Immunological Gép pr p'
parameters gene TLR2, (n=40) gene TLR2, (n=5)
Polymorphism 2258G/A gene TLR2
IL-10, pg/l 0,42+0,02 0,7 £0,05 0,013
IL-4, pg/l 63,748,7 24,1 6,28 0,03
Polymorphism 896A/G gene TLR4
Genotypes Genotypes X
AA AG p
gene TLR4, (n=38) gene TLR4, (n=7)
CD 47/25"/Foxp3’, G/I 0,07 + 0,01 0,03 + 0,01 0,04
IL-10, pg/l 0,45+0,02 0,35+ 0,03 0,02
Polymorphism A38G gene CC16
Genotypes Genotypes X
AA AG p
gene CC16, (n=29) gene CC16, (n=16)
IgE, MOd/ml 123,7 + 12,26 244,9 + 30,33 0,0013

In the analysis of immunological data of patients with
different variants of the BA genotypes CC16 found that a
statistically significant difference was observed only at
the level of total IgE. The carriers of the heterozygous
gene CC16 figure was 244,9 + 30,33 MOD / ml, homozy-
gote GG 191,7 £ 13,0 MOD / ml, homozygote AA - 123,7
+ 12,26 MOD / ml, which is significantly (Kruskal-Wolisa
method, p = 0.0013) (Table 3). The data on total IgE lev-
els depending on the state of the genetic apparatus
CC16. Perhaps this is due to located on chromosome
11913, as Clara cell protein gene and FceRl-receptor - b
(FceRI-b) IgE.

In the analysis of drug treatment found that genotype
AG or GG CC 16 gene significantly increased the use of
glucocorticoids (Table 2). Low sensitivity to these agents
can be explained by similar mechanism of action of Clara
cell protein and glucocorticoids [9].

Another feature of the carriers of the mutant homozy-
gous genotype (GG) is transferred active tuberculosis in
2 of 3 patients (8 and 18 years prior to our survey). It is
known that tuberculosis is an infectious disease whose
activity depends on many factors, among them, possibly,
changes in gene SS16. However, there is evidence that
activation of TLR2 leads to intracellular kiling M. tubercu-

losis macrophages [6]. To determine the possible combi-
nations of different genotypes of all genes, which are de-
termined by an analysis of haplotypes. For carrying out
statistical processing of the data 46 DNA samples se-
lected from the above control group TLR-receptors. Re-
vealed that most often occurring haplotype GGAAAA as
in the control group, and patients BA (Table 4). In our
study revealed that one person with the GG genotype
SS16 gene (haplotype - GAAAGG) and 1 man with the
AA genotype (haplotype GAAAAA) SS16 gene variant
were heterozygous (GA) TLR2 gene and had a history of
manifestations of active TB. In the analysis of haplotypes
and gene TLR4 CC16 found that 3 people from the het-
erozygous genotype SS16 gene (haplotype GGAGAG)
and 1 person from homozygotes (haplotype GGAGGG)
were heterozygous gene variant Tir4, all these patients
had frequent manifestation of SARS that were protracted
and require the use of antimicrobials. In the analysis of
immunological parameters of carrier haplotypes revealed
that the level of a statistical trend (r < 0,06) different lev-
els of CD4 */ 25 * | Foxp3 * carriers haplotypes with mu-
tant allele. Study of polymorphic gene haplotypes CC16,
TLR2 and TLR4 is an important aspect in understanding
the clinical manifestations of the BA.

Table 4
Gaplotypes of genes TLR2, TLR4, CC16
CcC 16 ® 10 o | o ol « Ol o
TLR4§§§939@88§§§329308352;;8938@
TR2| 2SS 2253221212192/ 92292/229¢33 8338388
(O] < (O] < (O] < O] < (O] < (O] < O] < (O] < O] <
0| 5| 20|35 30|ld|20|d|2 0|6 20|56 2o|ld5|2|ald|2|ald|S
Control
63,0( 4,3 23,9 43 43
group | ool oy | © [y @ [O] OO0 lE|o|o|@|ofo]ofojojojofojojojo0ojo0j0 o0
(n=46)
Pavtvlﬁr?tss1167(3 20,0/ 22 2222 6.7 6,7
asthmal @) ) 1 © 1@ [ Dol M@0 |@|0|opemojofojojojpofojojo)o]|o
(n=45)

Conclusions:

Patients with BA significantly more common had
genotype GA (11,1%) gene TLR2 (p = 0.04) compared
with the control group. In patients who are carriers of a
mutant allele of a gene TLR2 A history pneumonia fre-
quently observed (p = 0.046) and there were signs of
candidiasis (p = 0.034) compared with patients with no
polymorphism.

79

In the study of polymorphism of TLR 4 found that
genotype AG statistically more likely (p = 0.04) is found in
the BA group (15.6%) than in the control group. Patients
with polymorphism 896A / G TLR4 gene disease begins
in childhood (p = 0.03) in the spectrum of sensitization
were dietary factors (p = 0.02) and there were other
manifestations of allergic diseases (p = 0.045).

Polymorphic variant gene 38G CC16 significantly
more common in patients with BA than in the control
population (p = 0.019). Clinical manifestations in patients
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with AAA who are carriers of the gene allele 38G CC16
are fungal sensitization, atopic dermatitis and history of
tuberculosis, the need for frequent doses of glucocorti-
coids.

Thus, the study of polymorphisms 896A / G TLR4
gene and 2258G / A gene TLR2, A38G CC16 gene is
important in the diagnosis and treatment and prevention
of the BA.
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