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3B'SA30K NOJIIMOP®I3MA FEHA TLR4 3 K/IIHIKO-
IMYHOJIONTYHUMU NOKA3SHUKAMMU MPU ATOMIYHIN
BPOHXIAJIbHIN ACTMI"
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HaykoBo-g0CnigHWI IHCTUTYT FrEHETUYHMX Ta IMYHOSOTYHNMX OCHOB PO3BUTKY NaTONOrii Ta hapMakoreHeTnkn Buoro
JepXaBHOro HaBYarnbHOro 3aknagy YkpaiHm «YkpaiHcbka MeanyHa cToMaTtosnoriyHa akagemis», M. MonTtaea

HccnenoBara 3Haq4mmocTs no/mmopusma Asp299Gly ¢ 3ameHori A Ha G B riosuumm 896 (rs4986790) reHa TLR4 u cBsi3b
C UMMYHOPErY/ISTOPHLIMU @aKTOPaMU B MEXAHUZMAX PA3BUTUS aTOMUYECKOH 6POHXUA/IbHOM acTmbl (ABA). Hamu 6biio
06crieqoBaHo 45 desnoBek 60/1bHbIX ABA . [narHo3 ABA m CTereHb ee TS)KECTU YCTaHOB/IEH B COOTBETCTBUMMN C YTBEDXK-
JAEHHBIMU KDUTEPUSIMU T0/IMMOPGu3M reHa TLR4 896 A/G cratmcTudeckn 40CTOBEPHO (p = 0,04) BCTpevaercs B rpyrine
60/1bHbIX ABA YeM y MPaKTUHECKH 34OPOBbIX /UL, HYTO 103BOJISET paccMaTpuBaTs reH TLR 4, Kak reH-KkaHAguaar 31oro
3a6oneBanns. Y 60/IbHbIX, KOTOpble HECyT amniesib 896G reHa TLR4 3aboseBaHne HaqmHanock ¢ gercrea (p = 0,03), B
CITEKTPE CEeHCUBU/TUZALIMN TIPUCYTCTBOBA/IN ITULLEBBIE GaKTophl (P = 0,02) u rpossieHns 4pyrov anieprideckor naro-
sormm (p = 0,045). EAUHUYHBIN HYKIEOTHUAHBIA TO/TMMOP@PH3M reqa TLR4 y 60/1bHbIX aTOMMYECKON aCTMOU C KOMITeHCH-
POBAaHHBIM TEYEHNEM X3PAKTEPUZYETCH CYLECTBEHHBIM CHIKEHHe yposHs IL-10, abcosoTHoro komyectsa CO4*/ 257/
Foxp3* - KNETOK U OTCYTCTBUEM BIaUMOCBSAZEN ITUX JIMMQPOLNTOB C APYIVIMU UMMYHOIOMMYECKUMY TOKA3aTeIamMu. Mcc-
JIEJOBaHNE EHETUYECKUX ACIIEKTOB aTOMUYECKOH GPOHXUA/IbHOM acTMbl [103BOJISIOT ONTUMU3UPOBATE  JIEYEGHO-
ANErHOCTUHECKUE ITPOTOKO/TbI AaHHOM NIaTOMI0MM U CrIOCOBCTBYIOT BHELPEHUIO MIPODUIBKTUYECKUX MEDOMPUSTUN 110 pa-
3BUTHIO M PACITPOCTPAHEHMIO AJIIEPIUYECKUX 3360/IEBaHMN

KntoueBble cnoea: atonuyeckasl actma, Tonn-peuenTop, FIOJ'IMMOpq)MSM.

BpoHxianbHa acTma - ue npuknag MynbTUdakToOpHOI
nartonorii, Aka BMHUKaE Npu B3aemMopii hakTopiB HaBko-
JMLLHBOTO CepedoBULLia W CMadKoBOi CXWnbHOCTI. B
OCTaHHI POKM MOpPSA4 i3 KMiHIKO - (PYHKUIOHANbHUMKN, iMy-
HOMOTYHUMW JOCNISKEHHSMW aKTUBHO MPOBOAUTLCH BU-
BYEHHSI TEHETUYHUX OCHOB aTOMiYHOI OpOHXianbHOI acT-
mMn (ABA), ockinbku Takvn nigxig OO3BOMSE PO3LLUMPUTK
YSIBMIEHHSI NPO MEXaHi3MW1 PO3BUTKY LIbOr0 CKIagHoro na-
TonoriyHoro ceHoTtuny [19]. BuB4yeHHA reHeTUYHUX acne-
KTiB CXMMbHOCTI 40 GpoHXianbHOI aCTMU CTBOPHOKOTL HOBI
nepcnekTnBM B po3pobLi AiarHOCTUYHUX KpUTepiiB, iHaN-
BifyanbHNX nNporpam npodpiknakTukn i cTpaTerii nikyBaH-
HS aTonivyHoi natororii [4 ,15].

eHeTMKa BPOMXEHOro iMyHIiTETY CTana LeHTPOM ak-
TUBHUX MiKHAPOAHWUX OOCHiMKEHb, Ik MOXIMBa naTtore-
HeTWYHa naHka artonii [1]. 3HayHa yBara CKOHLEHTpOoBaHa
KOHLenujii oguHn4Hnx 3amiH y reHomi AHK (ogHoHykneo-
TMaHWn nonimopdiam — OHI1), Aki kodyloTb CTPYKTYpY
Toll-nogibHoro peuentopa 4, MOPyLYHYM TUM CaMUM
perynsuito BPOOKEHOI iIMyHHOI cucTemMm npu B3aemogii i3
LinMM psigoM aHTUreHiB, WO Moxe OyTu Kno4voBuM dhak-
TOpOM AucBanaHcy pisHMX BUAIB XennepHux nimgouunTie
y xBopux Ha ABA [2, 3]. [loBegeHa BaxnmBa posb LMX
naTepH-po3ni3HaBarnbHUX peLenTopiB y naTtoreHesi psay
3axBoptoBaHb: atoniyHoi BA y giten [14], yporeHiTanbHuUx
iHpekuin [13], 3ananbHMx xBopo6 napogoHTy [16],
CNpUMHATAMBOCTI A0 iHdekuii y BlJl-iHgikoBaHux [6],
uykpoBoro giabety [17], peBmaToigHoro aptputy [12],
XPOHIYHOro capkoigoay [5].

BuByeHHs poanoctogkeHocti OHIM TLR 4 y xBopux
Ha ABA Buknvkae ocobnuBy 3auikaBMEHICTb, OCKINbKM,
BiAMIHHOCTI B reHax, WO KOHTPOMIOKTb 3axMCHi peakuii
OpraHiamy MOXyTb BU3Ha4aTu pi3HWUIA xapaktep nepebiry

3ananbHOro npouecy i cneuudiyHMx iMyHONOriYHMX
peakuin.
MeTa OOCHiopKeHHs OLiHUTKN 3HAYMMICTb

nonimopdaiamy Asp299Gly 3i 3mMiHOIK afeHiHa Ha ryaHiH B
nosuuii 896 (rs4986790) reHy TLR4 Ta woro 3B'A30K 3
iMyHOpEerynaTopHumu aktopamu B MexaHiamax po3BuT-
Ky ABA.

Marepianu Ta meTtoam

Hamun 6yno obGcTtexeHo 45 ocib6 xsopux Ha ABA.
HiarHo3 ABA Ta cCTyniHb i TSKKOCTI BCTaHOBIEHO
BiQNOBIOHO [0 3aTBepAXeHux KputepiiB (Hakas MO3
Ykpainm Ne767 Ta mixHapoaHi pekomeHgadii GINA,
2011) Ha 6asi anepronoriyHoro i MyrbMOHOSOrYHOro
BiaaineHHs [lonTaBcbkoi 06NAcHOi KNiHIYHOT  MikapHi.
AHaMHeCTUYHi AaHi 3ibpaHi LWNsSXOM aHKeTyBaHHS 3 BU-
KOPUCTaHHSIM  CheujanbHOro  onuTyBanbHUKA.  YCim
nauieHtam 3 ABA ©6ynu npoBefeHi 3aranbHOKMIHIYHI
nabopaTopHi, IHCTpyMeHTarnbHi Ta anepronoriyHe obcTe-
XeHHs. HasBHiCTb  ceHcubinizauii oo anepreHis
[iarHOCTOBAHO LUMSIXOM MNPOBEAEHHS LUKIPHOrO TecTy-
BaHHSA (MPUK-TECT) 3 OCHOBHUMU aepoarnepreHamu (noby-
TOBMMM, MUIIKOBUMMU, enigepManbHUMu, rpubkoBumMM) i
xapyoBumu anepreHamum (TOB «ImyHonor», M. BiHHUUS).
OOGCTexXeHHs NpoBOAMNM 33 YMOBW  BIiACYTHOCTI Y
nawieHTa 3aroCTpeHHs1 OCHOBHOIO YY CYMYTHIX XPOHIYHMX,
BiCYTHOCTi rOCTPUX IHTEPKYPEHTHNX IHPEKLINHNX 3aXBO-
ptoBaHb Ta TSKKOI CynyTHbOI naTonorii, sika 6 morna
BMIMHYTU Ha pe3ynbTaTh AOoCrimxeHHs. o rpynu KoH-
Tponto yBiwnnm 90 npakTUYHO 340pOoBMX OCIO, 6es
anepronoriyHoro aHamHesy 3 6asn OHK HAI reHeTu4HMX
Ta iMyHOMNOr4YHMX OCHOB PO3BMUTKY NaTonorii Ta gpapmako-
reHeTukn BOH3Y «YkpaiHCbka MeguyHa cTomMaTtonoriyHa
akagemisiy.  [ocnigxeHHss  npoBoAMnM  BignNoOBiAHO
HafaHoi NMCbMOBOI 3roAn Ha NpPoBefEHHS OBCTEXEHHS

* YumysanHs npu amecmauii kadpig: JIAXoBCbka H.B. 38’930k rosiMopgisMa reHa TLR4 3 KIHIKO-IMYHOIOMYHIMY [IOKA3HUKaMMU 1pH
arorniyHivi 6poHxiansHivi actmi — 2013. — T. 17, Ne 3-4. — C. 27-30.
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Ta yxBanu KOMICil 3 eTUYHMX MuTaHb Ta GioeTukn Bkasa-
HOrO HaBYanbHOro 3aknagy. BuaineHnHs reHomHoi OHK
34incHoBanu MeTOAOM deHon-xrnopochopMHoi
ekcTpakuii. BusHayeHHs nonimopdpiamy 896A/G reHy
TLR4 npoBegeHO MeTodOM nosfiMepasHoi naHutoroBol
peakuii 3 BUKOPUCTAHHAM crneundiyHMx nparimepis
[13].®eHoTVN niMdoUMTIB aHanidysanu LWNAXOM BU3HA-
YEHHS PiBHIB eKCMpecii MOBEPXHEBUX @HTUIEHIB KNiTUH 3
BUKOPUCTAHHAM MOHOKIOHanbHUX aHTtuTin CD4, CD25
(BMPOBHMLTBO «CopbBeHT», Pocis) Ta
BHYTPILWHBbOKNITUHHOrO  Oinky FoxP3 («eBioscience,
CWA) metogom npoToyHOI umMtodnoopumeTpii. BusHa-
YEHHs1 MPOBOAMIN Ha MNPOTOYHOMY LMUTOIOOPOMETPI
EPIX LX-MCL (Beckman Coulter, CLLUA), BukopucToByto-
yn nporpamy System |l TM software, piBeHb 3aranbHoro
IgE, iHTepnenkiny-4,10 (TOB «Ykpmea-[oH», YkpaiHa)
BM3HA4yanu B CMPOBATLi KPOBi 3@ AOMOMOrOK HENPSIMOro
imyHodbepmeTHOro aHanizy. MatemaTnyHy oOpobKy OT-

pYMaHUX OaHWX 34iACHIOBANMn 3 BUKOPUCTaHHAM Mporpa-
mu «STATISTICA 6.0» (StatSoft Inc).

Pe3ynbTaTn gocnigxeHHsa Ta ix 06roBopeHHs

Byno npoaHanizoBaHo 4acTtoTy  nonimopdismy
Asp299Gly 3i 3MiHOIO afieHiHy Ha ryaHiH B nosuuii 896 (rs
4986790) reH y TLR4 y xBopux Ha ABA Ta B rpyni
nonynsuivHoro koHtponto (Tabn.1). Y 3paskax OHK 90
0cib, WO BXOANAM OO0 rPYnn KOHTPOMIO, MyTaHTHUIA reHo-
TMn GG He OyB BUMSABMNEHMWI, YacToTa reTepPO3UroTHOrO
reHotuny AG cknana 4,5% (4 ocobu), 4yacToTa «aNKoro»
reHotuny AA ctaHoBuna 95,6% (86 ocib). Y xBopux Ha
ABA BignosigHi gaHi 6ynn tTakummn: GG — He GyB BusiBne-
Hui, AG — 15,6% (7 ocib), reHotun AA -84,4% (38 ocib),
TOGTO Mi>XX YacToTaMu FreHOTUMIB y rpyni KOHTPOM Ta y
xBopux Ha ABA BigMivaeTbCA AOCTOBIpHA PisHMLUA (P =
0,04), wo xapaktepusye reH TLR 4, sk reH - kaHaMaaT B
po3sutky ABA.

Tabnuus 1
Po3nodin yacmom eeHomunie ma anesnel eeHy TLR4 y xgopux Ha ABA ma 8 epyni KOHmMpPOsnto
FeHoTMN,anens ﬂonynﬂul(l:l]iglg)xomponb XBO(F?]':A?S)ABA o*
AA 95,6 (86) 84,4 (38)
AG 4,5 (4) 15,6 (7) 0.04
GG 0 0
G 97,8 (176) 92,2 (83) oo
A 22 (4) 7.8(7) '

OcobnuBICTIO XBOPWX, LLO € HOCISIMW MyTaHTHOI aneni
(tabn.2.) e nposiBu noniceHcubinisauii, a came
noegHaHHA NobyTOBOI Ta NMUNKOBOI aneprii 3 xap4oBUMU
dakTopamu - Le BigMiveHo y Bcix 7 xBopux (p = 0,013). Y
6 oci6 uiei rpynu (p=0,03) nposien ABA nounHanucs B
PaHHbLOMY OMTUHCTBI; 4 NaUiEHTV NPONLLNN TUMOBI eTann

“atoniyHoro mapuy”. XapakTepHol KNiHIYHOK O3HaKo
BkazaHoro OHIl TLR4 6yna cynyTHa anepriyHa
nartonorisa (pUHIT Ta KoH'tokTuBIT) (p=0,045). MepesaxHa
OinbwicTb xBOpux Manu 3axsoptoBaHHa LUKT Tta vacTi
nposisu PBI.

Tabnuus 2
KniHiyHi ocobniueocmi nepebiey ABA 8 3anexHocmi 6id nonimopghiamy 896A/G eeHy TLR4
. XBopi Ha ABA Hocii «ankoi» XBopi Ha ABA Hocii myTaHTHOI aneni .
HasBHicTL o3raku aneni A TLR4, (n=38) G reny TLR4, (n=7) P
MoniceHcunGinizauis, Wo BKNoYae Tak 7 7 0.013
xap4oBi chakTopu Hi 31 0 ’
CynyTHi anepriyHi 3axBoptoBaHHS Tak 6 5 0.045
(PUHIT, KOH'IOKTUBIT) Hi 32 2 ’
B aHamMHesi nposiBM "aToniyHOro map- Tak 7 6
wy” Hi 31 1 0,029
" Tak 17 5
Yacri 'PBI i 21 > 0,344

Mpwn aHanisi gaHux, Wo xapakTepunsyoTb CTaH iMyHHOI
cucTeMn y HociiB romo- Ta retepo3aurotu TRL4 - Hamu
BUSIBNEHO psiA UikaBux akTiB, SKi MOXYTb BigirpaBatu
BaXnuey pornb y PO3YMiHHi ocobnueocTen
imyHonaToreHe3y ABA.

PYHTYIOUMCb HA KMACWYHMX MONOXEHHSX CyYacHOI
iMyHOnoriyHoi Hayku [7] MOXHa BigMITUTK 03HaKM ancba-
naHcy y AiANbHOCTI iIMYHHOI CUCTEMW Y BKasaHUX rpynax
XBOPUX 3 KOMMeHcoBaHnM nepebirom ABA. Lle B nepy
Yyepry CTOCYeTbCA BUCOKOI akTuBHOCTi CD4 - nimdoumTis.
XapakTepHol  o3Hakow  (Tabn.4) KOMNEeHCOBaHOro
nepebiry ABA y nauieHTiB 3 reTepo3uroTHUMK 3MiHaMm
TLR4 € 3MeHLWweHHsaM kinbkocTi (3 17 go 6) ctaTucTUYHO
AOCTOBIPHNX B3aEMO3B’AA3KIB Ta CyTTeBe 30iMbLUeHHSA Cu-
M Kkopensauii  uux 3B’A3KiB, SK Npukniag - npsima
Kopensuis mix pisHamu IgE Ta IL4, aka Bigobpaxae Tu-
nosun ana ABA B3aeMO3B’sI30K iMyHOPEryrow4oi Ta
e(eKTOpHOI NnaHOK naTtoreHesdy. BigmiveHi [oOCTOBIpHI
aMmiHu pisHs CD4'/25'/Foxp3” Ta IL10 y xBopux 3
nonimopdizamom 896A/G reHy TLR4 (tabn.3). Ak Bigomo,
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BKasaHWUM iHTEpNenkiH € OOQHUM i3 OBOX OCHOBHUX edek-
TopHuX MegiaTopis T-reg knituH [18, 8]. 3MiHK piBHA IL-
10 MOXHa po3rnagaTth, K CUCTEMHY IMYHHY peakuito, siK
HaTypanbHWX, Tak W iHAyKOBaHUX T-perynoumnx
nimgouunTiB - Lie NiaTBEepAXyTb psig aBTopis [11].

dakr [OCTOBIpHOTO 3MEHLUEHHS piBHS
CD4'/25%/Foxp3" y B3aemo3B’si3ky 3 1Or0 OCHOBHUM
mMegiatopom - IL10 y HOCiiB reTepo3vroTHoro BapiaHTy
reHa TLR4 wmoxe Oytm Baxnmeum pakTopom y
iMyHoreHeTM4YHOMY natoreHesi ABA. T-reg KniTUHW KOH-
TPOMNIOKOTb peakuii He TiNbku aganTMBHOrO, ane i Bpoa-
XeHoro iMyHiTeTy, B Tomy uucni i TLR [ 9]. Bigomo, wo
3aBOsikM HasiBHOCTI Tonn - nopgibHux peuenTopiB Ha
NMOBEPXHi BKa3aHUX PEryrolymnx KniTMH BOHU MOXYTb ak-
TMBYBATUCA TUMMK X bakTopamu, WO aKTUBYHOTb edek-
TOPHI KNiTMHW BpoakeHoro imyHiTeTy [10]. [loBeaeHo, Wwo
NiACUNEHHA  aKTMBHOCTI  T-peryniooumx KniTUH B
pe3ynbTaTi NOBTOPHOI CTUMYINsAUii naTtoreHamu oGyMOoB-
NeHo He Tinbkn OpMyBaHHAM KNiTWUH nam’aTi, ane i
€eKCNaHCIE LUMX PperynatopHuxX KniTMH nig  BRAIMBOM



akTmBauii yepes Toll - nogibHi peuenTtopm [9]. Buxoasaum 3
LbOro, MOXIMBO, WO reHeTU4Hi 3aMiHn TLR4 mMoxyTb npu-
3BOANUTM [0 MOPYLUEHHSA B AiANbHOCTI iHLOI CKNagoBoil

IIpo6AeMH €KOAOrii Ta MEAHIIHHH

LbOro MexaHi3aMy, B HalOMy BUMaAKy — Cynpecii naHKu:

T-reg- knituH Ta IL10.

Tabnuusi 3
IMyHonoeidHi nokasHuKU y xeopux Ha ABA e 3anexHocmi 6id 2ceHomuny 896A/G eeHy TLR4
Hocii "gukoi aneni” (AA), Hocii myTaHTHOI aneni
Ne Mokasrvk xB0pi Ha ABA (n=38) (AG), x80pi Ha ABA (n=7)
1. CD 4", Tn 0,67 + 0,07 0,78 +0,17
2. CD 47125 /n 0,16 £ 0,02 0,27 + 0,08
3. Ch4 ’2% Foxp3™, 0,07 £0,01 * 0,03 £ 0,01*
4. Tenkouutu, I'n 6,55+0,4 8,7 +1,89
5. EosuHodinm, '/n 0,06 + 0,01 0,05+ 0,02
6. TNimcpouut, I/n 1,47 £0,13 2,05+ 0,45
7. IgE, MO 163,8 + 14,4 170,8 £ 45,8
8 IL10, nr/n 0,45 + 0,02 * 0,35 +0,03*
9 IL 4, nr/n 63,09 £ 9,28 38,6 + 8,18

*p < 0,05 y nopisHsiHHI 3 2pyroto ocib Hociig "Oukoi aneri’.

Tabnuusi 4

Cuna KopernsiyitiHo20 383Ky iMyHOI02i4HUX MOKa3HUKIe 8 3anexHocmi 6i0 2ceHomury 896A/G eeHy TLR4

Kopenswiini napu * Hocii ,uMKoAzEJAe(r;::gg)A), XBOpi Ha Hocg(rggf:;’l—x)gﬁj}ﬁg;()AG),
1 CD4" 1a CD4"/25" 0,47 --
2 CD4" 1a CD4"/25"/Foxp3” 0,54 --
3 CD4" Ta nenkounTi 0,73 0,93
4 CD4" ta eo3unHodinu 0,49 -
5 CD4" ta nimgoumnTty 0,87 0,99
6 CD4"/25" Ta nimdouutn 0,54 -
7 CD4"/25" Ta nenkountt - 0,81
8 CD4'/25"/Foxp3'Ta neikounti 0,46 -
9 CD4'/25"/Foxp3* Ta nimdpoumtnn 0,41 -
10 CD4"/25"/Foxp3” ta IL10 0,52 --
11 Jlenkountun Ta €o3mHoginm 0,59 -
12 Jlerikouutu Ta nimcgpountn 0,75 0,92
13 EosunHoinu ta nimgoumTn 0,60 --
14 IgE Ta IL4 0,63 0,96
15 IL107a IL4 -- -0,77

*- Bci eka3aHi napu € cmamucmu4Ho docmosipHumu ( p< 0,05)

MigTBepoxeHHsaM nonoxeHb [20] nNpo BaxnUBICTb
iMmyHoperyniotouoi aii CD4"/25"/Foxp3” y xsopux Ha ABA
Moxe OyTn nosiea y ocib i3 reTeposuroTHUMM 3MiHamu
reHy TLR4 poctaTHbOI cuvnM HeraTMBHOHaMNpaBneHoro
KopensuiiHoro B3aemo3s’'asky IL10 Ta IL4, ski xapakTe-
pY3yI0Tb CYNPEeCcuBHY Ait0 OQHOro 3 OCHOBHUX MeAiaTopis
T-reg- KNiTUH Ha IHAYKTOP CWHTE3Yy aneprosHavyLimx
imyHoOrnoOyniHi..

BUCHOBKM

1. Monimopdiam reHy TLR4 896 A/G ctaTUCTUYHO Bi-
porigHiwe vacrtiwe ( p =0,04) 3ycTpidaeTbesa B rpyni XBo-
pux Ha ABA HiXX y NpakTU4YHO 340pOBMX OCiO, O A03BO-
nsae posrnggat reH TLR4, sk reH-kaHOuaaTt B pO3BUTKY
LibOro 3aXBOPIOBAHHSI.

2. Y xBopwux, siki HecyTb anenb 896G reHy TLR4 3a-
XBOPIOBaHHA NovuMHanochb 3 gutuHcTea (p=0,03), B cnek-
Tpi ceHcmbinizauii 6ynu xapyoBi 4mHHMKKM (p=0,02) Ta
ManuM Micue nposiBM iHWOI anepriyHoi  naTonorii
(p=0,045).

3. OOVMHWMYHMI HYKNEOTUAHUM noniMopdiam reHy
TLR4 y xBOpnx Ha aToniyHy acTMy 3 KOMMNEHCOBaHUM ne-
pebiroM xapakTepusyeTbCs CYTTEBUM 3MEHLUEHHS PiBHS
IL-10, aB6contoTHoi KinbkocTi CD4/25"/Foxp3™ - kniTuH Ta
BiICYTHICTbIO B3aEMO3B’A3KIB LMX NiMGOUUTIB 3 iHLLIMMK
iMyHONOTYHVMMN NOKa3HNKaMMW.

4. JocnigpkeHHs reHeTUYHUX acnekTiB aTonivyHoi 6po-
HXianbHOI acTMK J03BONSAKTbL ONTUMI3YBaTK NiKyBarbHO-
AiarHOCTWYHI MPOTOKOMM AaHOi naTtonorii Ta CnpusoTb
BNpOBaAXXeHHI0 NPOiNnakTMYHUX 3aX0AIB WOAO PO3BUTKY
Ta PO3MNOBCIOAKEHHS anepriyHMX 3axsoploBaHb.
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English version: RELATIONSHIP OF GENE'S POLYMORPHISM OF
TOLL-LIKE RECEPTOR 4 WITH CLINICAL AND IMMUNOLOGICAL

PARAMETERS IN ATOPIC ASTHMA®
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Bronchial asthma is an example of multifactorial disease that occurs in the interaction of environmental factors and ge-
netic predisposition. The aim of the study was to evaluate the significance of polymorphism Asp299Gly change A to G at
position 896 (rs4986790) TLR4 gene and its relationship with the immunoregulatory factors in the mechanisms of atopic
asthma (AA). Materials and Methods: We examined 45 people AA patients. The diagnosis of the AA and its severity is set
In accordance with the approved criteria. Results: TLR4 gene polymorphism 896 A / G statistically significant (p = 0.04 )
Is found in the group of patients with AA than in healthy individuals, which allows us to consider TLR 4 gene as a candi-
date gene in the disease. In patients who carry the gene TLR4 896G allele the disease began in childhood (p = 0.03),
the spectrum of sensitization were dietary factors (p = 0.02), and there were other manifestations of allergic disease (p
= 0.045). A single nucleotide polymorphism of TLR4 gene in patients with atopic asthma is characterized by over-
compensated significant reduction in IL-10, the absolute number of CD4* / 25 7/ Foxp3* - cells and abcence of
relationnshifs between these lymphocytes and other immunological parameters. Conclusion: The study of the genetic
aspects of atopic asthma optimize diagnostic and treatment protocols of this disease and contribute to the implementa-
tion of preventive measures for the development and dissemination of allergic diseases.
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Bronchial asthma is an example of multifactorial

disease that occurs in the interaction of environmental
factors and genetic predisposition. In recent years the

pathogenesis of several diseases : atopic asthma in
children [14], urogenital infections [13], inflammatory
periodontal disease [16], gerpevirusny infection [6],

study of the genetic basis of atopic asthma (AA) is
actively pursued, as this approach allows to extend the
understanding of the mechanisms of development of this
complex pathological phenotype [19]. The study of the
genetic aspects of asthma propensity to create new
perspectives in the development of diagnostic criteria for
individual programs of atopic disease [4,15]. Genetics of
innate immunity has become a center of active
international studies as a possible pathogenetic link of
atopy [1]. Much attention is focused concept on single
nucleotide polymorphism in the genome DNA ( SNP)
coding structure of Toll - like receptor 4, that can be a key
factor imbalance various lymphocytes lymphocytes in
patients with AA [2, 3]. The important role of these
patterns recognition receptors is prove in the

diabetes mellitus [17] rheumatoid arthritis [12], chronic
sarcoidosis [5].

The aim of the study is to evaluate the significance of
polymorphism Asp299Gly change A to G at position 1187
(rs4986790) TLR4 gene and its relationship with the
immunoregulatory factors in the mechanisms of AA.

Materials and Methods

We examined 45 people patients with AA. The
diagnosis of the AA and its severity is set in accordance
with the approved criteria (international recommendations
GINA, 2011) on the basis of allergy and pulmonary
department of the Poltava Regional Hospital. History data
collected using by a special questionnaire. All patients
with  AA were held general clinical laboratory,
instrumental and allergy testing. Sensitization to

* To cite this English version: Lyakhovskaya N. V. Relationship of Gene’s Polymorphism of Toll-like Receptor 4 with Clinical and
Immunological Parameters in atopic asthma / / Problemy ekologii ta medytsyny. - 2013. - Vol 17, N9 3-4. - P. 30 -33.
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allergens diagnosed through skin testing ( prick test) with
the major aeroallergens (household, pollen, epidermal,
fungal) and food allergens ( "Immunology”, Vinnitsa). The
survey was conducted in the absence of the patient's
worsening primary or concomitant chronic, acute lack of
intercurrent infections and severe comorbidity, which
could affect the results of the study. The control group
included 90 healthy individuals with no allergic history
with the bases of DNA Research Institute of Genetic and
immunological basis for the development of pathology
and pharmacogenetics " Ukrainian Medical Dental
Academy." The study was conducted according to the
provision of a written survey and determine the
commission on ethics and bioethics issues of this
institution. Isolation of genomic DNA was performed by
phenol - chloroform extraction. The definition of

polymorphism 896A / G TLR4 gene carried by the
polymerase chain reaction [13]. Lymphocyte phenotype
was analyzed by determining the level of expression of
cell surface antigens using the monoclonal antibodies,
CD4, CD25 ( production of " Sorbent ", Russia), and
intracellular protein Foxp3 («eBioscience», USA) by flow
cytometry. At flow cytofluorometry EPIX LX - MCL
(Beckman Coulter, USA) using a program System Il TM
software, serum total IgE, IL -4, 10 (OOO " Ukrmed -
Don,” Ukraine) in serum was determined by indirect IFA.
Mathematical processing of the data was performed
using the program «STATISTICA 6.0» (StatSoft Inc).
Results. We analyzed the frequency of polymorphism
Asp299Gly change of adenine to guanine at position
1187 (rs 4986790) in the TLR4 gene in patients with AA
and in the group of population controls ( Table 1).

Table 1
The Frequency Distribution of Genotypes and Alleles gene’s TLR4

Control group Patients with atopic asthma *
Genotypes, alleles (n=90) (n=45) p
A 95,6 (86) 84,4 (38)
AG 4,5 (4) 15,6 (7) 0,04
GG 0 0
G 97,8 (176) 92,2 (83)
A 2,2 (4) 7,8 (7) 0,06

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

In DNA samples of 90 people that were part of a
control group, the mutant genotype GG was not
identified, the frequency of the heterozygous genotype
AG was 4.5 % (4 people), the frequency of "wild" AA
genotype was 95.6 % (86 people). Patients with AA had
next results : GG - was not detected, AG - 15,6% (7
people), the genotype AA -84.4 % (38 people). etween
the frequencies of genotypes in the control group and
patients with AA noted a significant difference (p = 0.04),

it's characterizing the TLR 4 gene, as the gene -
candidate for the development of AA. The patients who
are carriers of the allele G (Table 2) has
polisensibilisation: domestic and/or pollen allergies with
dietary factors - is observed in all 7 patients ( p = 0.013).
6 persons in this group (p = 0.03) has manifestations of
the AA in early childhood, and 4 patients underwent
standard procedures " atopic march."

Table 2
The Clinical Features of Atopic Asthma

Attribute Patients with atopic asthma “wild” allele Patients with atopic asthma mutant allele .
(A) TLR4 carriers, (n=38) (G) TLR4 carriers, (n=7) P
Polysensibilisation that yes 7 7 0013
including food alergens no 31 0 ’
Comorbidities (rhinitis, yes 6 5 0.045
conjunctivitis) no 32 2 ’
"Atopic march” in the yes 7 6 0.029
history of deases no 31 1 ’
Frequent SARS ye 17 5 0,344
no 21 2

The characteristic clinical feature of this TLR4 SNP
was associated with allergic pathology (rhinitis and
conjunctivitis) (p = 0.045). The vast majority of patients
had gastrointestinal diseases and frequent
manifestations of SARS. We identified a number of
interesting facts that can play an important role in
understanding the characteristics of the
immunopathogenesis of the AA in the analysis of data on

the state of the immune system in carriers homo - and
heterozygotes Toll - like receptor 4. Based on the classic
principles of modern immunological science [7] you may
notice signs of an imbalance in the immune system in
these groups of patients with compensated over AA. This
is particularly true for the high activity of CD4 - cells. A
characteristic feature (Table 4)

Tabl.4

Strength of the Correlation due Immunological Parameters depending on the genotype 896A/G gene’s TLR4

The pair correlation *

Patients with atopic asthma “wild”
allele (A) TLR4 carriers, (n=38)

Patients with atopic asthma
mutant allele (G) TLR4
carriers, (n=7)

CD4" and CD4"/25"

0,47 -

N|—

CD4" and CD47/25"/Foxp3"

0,54 —




Tom17, N 3-4 2013 p.

3 CD4" and Leucocytes 0,73 0,93
4 CD4 and Eosinophils 0,49 -
5 CD4" and Lymphocytes 0,87 0,99
6 CD4"/25 and Lymphocytes 0,54 -
7 CD4"/25" and Leucocytes - 0,81
8 CD4"/25"/Foxp3” and Leucocytes 0,46 -
9 CD4"/25"/Foxp3” and Lymphocytes 0,41 -
10 CD4°/25"/Foxp3” and IL10 0,52 -
11 Leucocytes and Eosinophils 0,59 --
12 Leucocytes and Lymphocytes 0,75 0,92
13 Eosinophils and Lymphocytes 0,60 --
14 IgE and IL4 0,63 0,96
15 IL10 and IL4 - -0,77

*- All of the pairs are statistically significant (p < 0,05)

AA compensated flow in patients with heterozygous
changes TLR4 is a decrease in the number (from 17 to
6), statistically significant relationships and a significant
increase in the strength of correlation of these links, as
an example - a direct correlation between the levels of

IgE and IL4, which reflects the typical for AA relationship
immunoregulatory and effector pathogenesis. There was
a significant change in the level of CD4 + /25 + / Foxp3 +
and IL10 in patients with polymorphism 896A / G gene
TLR4 (Table 3).

Table 3

Immunological parameters Dependency Genotypes 896A/G 2eHy TLR4

Homozygous (AA), Heterozygous (AG),
Ne Index ()r/1238) (AA) {ng=7) (AG)
1. CD 4" G/l 0,67 £ 0,07 0,78 £ 0,17
2. CD 4'/25", G/l 0,16 £ 0,02 0,27 £ 0,08
3, ek 0,07 £0,01* 0,03 £0,01*
4. Leucocytes, G/l 6,55+0,4 8,7+ 1,89
5. Eosinophils, G/l 0,06 £ 0,01 0,05+ 0,02
6. Lymphocytes, G/| 1,47 £0,13 2,05+0,45
7. IgE, IU/ml 163,8 + 14,4 170,8 + 45,8
8 IL10, pg/l 0,45 %0,02 * 0,35 +0,03*
9 IL 4, pg/l 63,09 £ 9,28 38,6 £ 8,18

*p < 0,05 in comparison with the homozygous

Interleukin-10 is one of the two main mediators of
effector T - reg cells [18, 8]. Changes in the level of IL -
10 can be regarded as a systemic immune response,
both natural and induced T - lymphocytes regulators -
this is confirmed by a number of authors [11]. The
significant reduction in the level of CD4 + /25 + / Foxp3 +
in conjunction with its main mediator - IL10 heterozygous
carriers of TLR4 gene variant may be an important factor
in the pathogenesis of immunogenetic AA. T - reg cells
control reactions not only adaptive, but innate immunity,
including TLR [9]. It is known that due to the presence of
Toll - like receptor on the surface of these regulatory cells
may be activated by the same factors which activate the
effector cells of innate immunity [10]. It is proved that the
increased activity of T - regulatory cells after repeated
stimulation of pathogens due not only to the formation of
memory B cells, but also the expansion of these
regulatory cells through Toll - like receptors [9]. On this
basis, it is logical to assume that the genetic changes
TLR4 may lead to a breach in the performance of the
other component of this mechanism, in our case - the
suppression of the link : T - reg - cells and IL10.

Conclusions:

1. TLR4 gene polymorphism 896 A / G statistically
significant (p = 0.04) is found in the group of patients
ABA than in healthy individuals can be considered TLR 4
gene as a candidate gene in the development of this dis-
ease.
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2. In patients who carry the gene TLR4 896G allele
the disease began in childhood (p = 0.03), the spectrum
of sensitization were dietary factors (p = 0.02), and there
were other manifestations of allergic disease (p = 0.045).

3. A single nucleotide polymorphism of TLR4 gene in
patients with atopic asthma is characterized by over-
compensated significant reduction in IL-10, the absolute
number of CD4 +/ 25 + / Foxp3 + - cells and absence of
relationship between these lymphocytes other immuno-
logical parameters.

4. The study of genetic aspects of atopic asthma op-
timize diagnostic and treatment protocols of this disease
and contribute to the implementation of preventive
measures for the development and dissemination of al-
lergic diseases...
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