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PONb TOLL-NOAIBHUX PELENTOPIB 2-T0O TA 4-f0 TUNIB
Y NMATOINEHESI MPOIrPECYIO4YOI CTALII
PIBHUX KNIHIYHUX TUMNIB NCOPIA3Y

VY crarti 3pobneHo orpiA Ha CyvacHl morsiay moao poil Toll-moxiGHux peuenmopis y cuc-
TeMI BDOUKCHOTO IMYHITETY, PO3IIIHYTO iX POJIH TIPH r[copiasi Taxok HaBEICHI TaHI BIIACHOTO
JOCITIDKSHHS, 1010 BusHaueHHs Toll-momiGrux peuerm)plB 2-ro Ta 4-ro THIIIB Y KPOBI XBO-
pux Ha Pi3HI KIIHIYHI cbopMH ncop1a3y y nporpecyfoqm cramii. Byno Bussnero J:[ocmBlpHe
miasrmends TLR2 v Beix kmuivHux (popmax ricopiady. [Ipu ricopiasi B mporpecyroHii crami
BISIBIICHO JOCTOBIpHE 30UThIIcHHs ekerpecii TLR4 Ha mimdormrax nepudepuHoi kposi ripu
PsE, PsP, dPsV, PsG, a mipu PsF ta IPsV pisens exkcripecii TLR4 Ha mimdorurax maike He
BIAPI3HSABCS Bl aHAIOTIYHOTO TTOKA3HUKA KOHTPOIBHOT TPYITH.

Knrouosi croea: ncopias, 1oll-nodi6ni peyenmopu, ivMyHimem, epumpooepmisl.

Beryn

Ha cporoani ncopias 3aJuImaeTsCss OTHUM
3 aKTYaJIbHUX 1 CKIQIHUX 3aXBOPIOBAHE 3 OIVILAY
HA MATOrCHETUYHI OCOOIUBOCTI, SIK MaHi(ecTartli,
Tak 1 nepebiry. OcTaHHIM 4acoM MPOBIIHUMU
(haxOBUMH JAOCTITHAKAMH PETEIIBHO MPOBOAUTHCS
BUBYCHHS POITi BPOIKECHOTO T2 aJaNTHBHOIO IMY-
HITETY Y BUHUKHECHHI Ta Nepediry ncopiasy, 30K-
peMa 3HaueHHS CHTHANBHUX Monekyn 1a Toll-
nogidnux perenTopie (TLRs), sxi € wacTurOIO
BPOKECHOTO IMYHITETY Ta BiJHOCATECS 10 KJIACY
curHaapHux PAMPs (pathogen -associated mo-
lecular patterns) peuenTopis i CKCTIPECYIOTHCS Ha
KJTITHHAX, [0 301HCHIOK0Th MEPINY TIHIKO 3aXUCTY,
a came HerTpodinax, Makpodarax, ICHIPUTHHUX,
CHIOTEMATBHIX Ta SMITEMAIbHUX KiiTHHAX | 1-3].
3a miTeparypHUMH JAHUMH Pi3HI JOCTITHUKH 3HA-
x0Tk 3MiHH TLRS B mikipi XBopHX Ha rcopias
[4, 5], ame 1 maHi € YacOM HEY3TOMKCHI Ta,
HABITh, CYNEPEUIUBI [6].

Bimomo, mo TLRs excnpecyioTecs Ha Heil-
Tpodinax, Mmakpodarax, JCHIPUTHHX KIITHHAX.
Lli kmiTHHY 341 HCHIOITH IIEPINY JTIHIKD 3AXHUCTY.
Bzaemonis PAMP 3 TLR npussoaurs a0 mo-
CJTITOBHHX €TAITB PO3BUTKY 3aMAbHOT PEAKLIIi, 110
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€ OCHOBHUM MEXaHI3MOM peanizanii BpoakeHo-
ro imyHitety [7, 8].

Ponp i pyukuis TLRs B mkipi mroquay cramu
MPEAMETOM BUBUCHHS TOPIBHAHO HEAABHO. Y 3a-
pyOXKHIH miTepaTypi HABOAATHCSA HEUHCIICHHI
BiZoMocTI npo HagBHICTh pizHuX TLRs Ha kepa-
THHOLIUTAaX PI3HUX BEPCTB CIACPMICY 3I0POBUX
ocib.

3a nanumu B. Baker, TLRs, ski excrpecy-
FOThCS HA KIIITHHAX €MACPMICY, MOXKYTh 3a3Ha-
BaTH 3MIHH IIJISIXOM [TPOCY BAHHS KCPATHHOLIUTIB
Bi 0a3ajbHOIO APy SMiACPMICY A0 POTOBOrO
[4]. Ha nymky E. James, KepaTHHOLUTH IKIpH
smoposux ocid excnpecyrots TLR1, TLR2, TLR4
1 TLRS5 [9]. A. Pivarcsi 6y10 BCTAaHOBJACHO Ha-
asHicTh TLR2 1 TLR4 y Beix mapax emigepmicy
uikipu 310poBux oci0 [10]. ¥ gocaimkenusx M.
Mempel [11] mokazano, 1m0 KyabTypa NIEPBUHHHX
KCPaTHHOLUTIB 310POBOi JTIOAWHH BUPOOIIE
TLR1, TLR2, TLR3, TLR5 1 TLRY, pazom 3 Tim
TLR4, TLR6, TLR7 1 TLR8 B wiii xe kymbTypi
He Oy/1H BUSIBJICHI.

Psa aBropie BBaxkarots, mo TLRs akTuBo-
BaHI KCPATHHOLIUTH 3AATHI HIIIFOBATH 3JAITUBHY
IMyHHY BIAMOBIAb, 30KpPEeMa, B JOCIIIKCHHIX
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S. Akira 6yno BcranosaeHo, o TLR-cTumynbo-
BaHI KCPATUHOIIUTH BUKJTUKAN J03PIBaAHHS JCH-
JPUTHHUX KTITHH [3].

Pome TLRs npu nicopiazi ay»e Maio BUBUCHA.
Tak, E. Bugone i cmiBaBT. BUSBHIN BHPAKCHY
excrpeciro TLR1 Ha keparuHouTax Ga3aaibHOrO
mapy emiepMicy XBopux Ha nicopias [5]. YV go-
cmipkeHHsx B. Baker B ypaskeHi# mikipi XBopux
Ha [1copia3 BISIBIICHA BUpakeHa ekcnpecis TLR2
V BEPXHIX PsAIax MHNYBATOro Mapy emiacpMIcy,
B TOU Hac, SIK B IIKIP1 3A0POBHUX 0CI0 Ta Heypa-
JKCHUX AISHKAX MIKIPU XBOPHUX Ha IICOPia3 eKc-
npecisg TLR2 Gyna BUABICHA B HIKHIX PSIaX LIH-
MyBaTOrO IIapy, IO PO3TAIOBYBAIHCS HaX Oa-
3aIbHAM mmapoM [4].

J. Curry 1 CriiBaBT. BUSIBUIH 3MCHITICHHS SKC-
mpecii TLRS Ha kepatuHommTtax 6a3anbHOro
mapy emiJepMICy YPakeHOI IIKIpH XBOPHX HA
Icopia3 y MOPiBHAHHI 31 IIKIPOYO 3A0POBHX 0CI0
[12]. Tak camo O.P. KaryHina i CiiBaBT. BUSBHIIH,
10 B AepMi XBOpHX Ha ricopias excnpecis TLR2
1 TLR4 cniocTepiranacs Ha eHAOTEII KPOBOHOC-
HHUX CYIMH, KTITHHAX MakpodaranbHOro i ricTio-
LUTAPHOTO PAAY 3ananbHuX iHpinpTparis [13].

Pan nocmimkeHb TOKa3aan, 1o 0a3aibHl Ke-
PATHHOLIMTH B ICOPIATHIHUX OCEPEAKAX CKCIPE-
cytote TLR1, TLR2, TLR4, TLRS, TLRY. Bu-
SABJICHA BUCOKA CKCIPECid KEPAaTHHOLUTAMU
B IICOPIATHYHHX BHCHIIAHHAX OLIKIB TEILIOBOTO
moky HSPs, sixi MokyTh cTHMyMIOBaTH CEKpe-
uito TLR4 Ha aHTHre HIPEe3eHTYFOUHX KT THHAX,
TaKUM YHHOM OCpYTh Y4aCTh B IMMYHOTIATOJIOTI
nicopiasy [14].

ImyHODmaTorenes ncopialy CKIa HAH, baraTo-
dbakTopHwuii 1 e HeAOCTaTHBO BuBucHU. Humi
HATONOIIY€THCS HA CHCTEMHOMY, 3aNIaTbHOMY Ta
ayTOIMyHHOMY acriekTax ncopiasy [15, 16]. Toll-
nioi0H1 peueniropu (TLR) xapaktepusyroThest sik
PELIENITOPH PO3MTI3HABAHHS ITYCKOBHUX CK30TCHHUX
(haxTopiB BUHUKHEHHI IICOpiasy, sIKi 3AaTHI aKTH-
BYBaTH pi3HI THIH iIMyHHHX KiiTHH. TLR HuU3X11-
HHUX CUTHATbHUX IIISX1B MPH3BOAATE A0 BUPOO-
JICHHS LIUPOKOTO CIIEKTPa IMyHOCTHMYTIOOYHX
LUTOKIHIB Ta XCMOKiHIB. AOCpPAHTHA AKTHUBALIS
TLR mo2Kke mpu3BecTH A0 HEOOMEKESHOI 3aabHOT
peakuii, TOMy peLenTopH MOXKYTh BiAirpaBatu
KIFOUOBY POITb Y PO3BUTKY IMYHOIIATOTCHE3Y IICO-
pia3zy, 30KkpeMa 3anajbHUX Ta ayTOIMYHHHUX I10-
pyieHs [ 17]. Tomy 31a€ThCS LIKABUM BH3HAMCH-
Hi naroreneTraHoi pori TLR, 3okpema TLR2 ta
TLRA, npu pizHUX KIIHIYHUX BapiaHTax nepediry
NCopia3y B MPOTPeCyIOUii cTaii.

Marepianu Ta MeTOAH

B ocHOBHY TpyIy ROCTAKYBaHUX VBIHIIIIO
100 xBopux Ha mcopias B HPOTPECYIOUiN cTamii,

3 Hux 70 sxiHOK 1 30 4OTOBIKIB, IO CTPAKAATH HA
ricopia3 B cTazii nporpecysanHsL, v Bini 18-60 poxis,
0e3 HaIBHOCTI BaKKOi coMaTH4yHOi abo iHpek-
HifHOI maro;iorii. KOHTpoIpHY rpyIy CTAaHOBHITH
10 mpakTHIHO 310POBHX OCIO.

HocimpKeHHs eKCpecii HOBEPXHEBHX PELICTT-
topis CD282 (TLR 2) i CD284 (TLR 4) na mo-
HOLIUTAX MEPUGPECPUIHOT KPOBI MPOBOANIHA METO-
JIOM TPOTOYHOI LUTOMETPIi 13 3aCTOCYBAHHSAM
MoHokoHampHUX aHTuTi1 (Becton Dickinson,
CIIA). O6'exToM mocaimkeHHs Oyaa BSHO3HA
KPOB, OTPHUMAaHA IISIXOM ITYHKLI1 epruepruaHOi
BCHH Ta 310paHa y BaKyyMHI npobipku 3 goaa-
Banusim K2EJ[TA.

[Tpo6omniarorosky Ta hapdyBaHHS aHTHUTLIA-
MU NPOBOJUIH 332 CTAHAAPTHOI METOIHUKOIO
BIJIMTOBIAHO 10 PEKOMEHAIH BupoOHMKa (1asl
HABEJICHO i1 y3araabHCHHUH OIUC).

100 mxn mineHOi EJITA-cTabinizoBaHoi KpoBi
OyJ10 3a0apBICHO MUTSIXOM AOAABAHHS BIAMOBII-
HUX MOHOKJIOHATIbHUX aHTHUTLI, IO HECYTh MEB-
HY GIIYOPECHECHTHY MITKY. YCI IPOLIEAYPU BUKO-
HYBAJIUCS BIATIOBITHO A0 PCKOMEHAALI N BUPOO-
Huka peaktusiB — Becton Dickinson, USA. B
SIKOCTI 130 TUITIMHOTO KOHTPO,TF0) BUKOPUCTOBY Ba-
JI¥ aHATIOTTYHUI 00'€M aHTUTLI TOTO 3K BUPOOHH-
ka. Kimituau iHKyOyBai 3 aHTUTIIAMH B TECMPSIB1
MpH KIMHATHINA TeMmepaTypi ynpoaosx 30 XB.
[Ticas nporo A Ai3UCY SPUTPOLIUTIB B KOKHY
mpodIpKy Aoaasanu 2 Mt pobouoro Oydepy, skuit
OTPUMYBAIM HILIXOM JIECATHPA30BOTO PO3BE-
nenas BD PharmLyse™ Lysing Buffer. Ilicns
15 xB. inkybauii kmitua BigMusann (300g, 5 xB.
MPH KIMHATHIA TeMIeparypi) Ha mumkoM 3a0y-
dbepenoro docharamu Bizi0NOTIIHOTO POIUUHY.
OTtpumanuii ocax pecycnerauposanu y 0,5 ma
Stain Buffer (FBS) BD Pharmingen™.

HuTodnyopuverpuunnii aHami3 nogapodosa-
HUX 3pasKiB MPOBOAWIN HA MPOTOYHOMY LIHTO-
meTpi NaviosTM (BeckmanCoulter, CIIIA), oc-
HAIICHOMY TPhOMA, JI0JHUMH Ja3epaMu (IeCATh
KOJbOPIB) 3 BUKOPUCTAHHAM €IUHHUX HAJAIITY-
BaHb MpHIALy AN VCIX 3paskiB. JocmimkeHHS
BHKOHYBAIHCh V JeHb 3a00py kpoBi. Orprmani
peaynbTari Oy10 MPOAHATI30BAHO 32 JOTIOMOTO)
mporpamHuoro 3adesneucHas NaviosTM Software
v1.2 (BeckmanCoulter, CIIIA).

Jst KOKHOTO 31 3pa3KiB MPOBOWIN AHAI3
He MeHII HbK 3000 MOHOLIUTIB.

Hapani Oyna mposeacHa OLiHKA eKCOpecii
noeepxueBux peuenropis CD282 (TLR2) 1
CD284 (TLR4) na mMoHOIMTAaX MO CECPCAHIN
iaTeHcuBHOCTI (daroopecueHii MIF (mean
intensity of fluorescence), BianosigHIH cepeaHii
THTCHCHBHOCTI (DIIFOOPECLICHLI J71sl BUIICHO TPy -

EKCITEPUMEHTAJIBHA I KJTHIYHA MEJMLIMHA. 2020. Ne 4 (89)






NEPMATONOr IS 41

ta PsF MoxmHuBO MOB'I3aHO 3 HAAMIPHOK CTH-
mymsuiero Toll-penenTopiB ek30reHHUMH JTiraH-
JaMU 10 o4YaTKy ado B ASOHOTI 3aXBOPIOBAHHS.
Poseurok crany pedpakreprocti TLR B nozasne-
oMy nepediry 3aXBOPIOBAHHS € 3aXHCHOIO Pe-
AKIIIE0 Bl TMIEPEPTiYHOrO 3anaicHH Ta, 3a Aa-
HHMHU JITEPaTypH, HOCUTb TPAH3UTOPHHI XapaK-
tep. Y sunaakax PsP, PsE, PsG, dPsV cmocre-
piramocs noctosipHe 3poctanHs ekcnpecii TLR2
ta TLR4 Ha nimdouurax, 1o CBLAYUTS MPO rirne-
PEPrivuHy 3amajbHy PCAKII0 3 3aAyYCHHIM
B MPOLIEC CYAMHHOTO TpakTy. OTKe, 3pOCTaHHA
excrpecii rocmiguaux tumis Toll-peuenTopis Ha
mimdonuTax CBIAYUTH MPO AKTUBHICTB CAMOTO
ayTOIMYHHOTO IPOLICCY.

BucHoBkn

1. Ilpu ncopiasi B mporpecyrodii craaii Bu-
SIBJICHO AOCTOBIpHE 301bIIcHHS ekcrpecii TLR4
Ha nmiMpouuTax nepudepuunoi kposi mpu PsE,
PsP, dPsV, PsG (p<0,01), a mpu PsF ta IPsV
piBeHb ekcrpecii TLR4 Ha mimdormrax Maibke
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B.B. Iloueprnuna

POJIb TOLL-TTOAOBHBIX PEITEIITOPOB 2-ro Y 4-ro THITOB B ITATOT' EHE 3E ITPOT' PEC CUPVYIOIIEN
CTAAUH PASJIMYHBIX KNIMHUYECKHUX TUITOB IICOPHUA3A

B crarse caenan 0630p Ha COBPEMEHHBIC B3B! O ot Toll-mo 10 6HBIX PeLICTITOPOB B CHCTEME BPOXK-
JCHHOTO MMMYHHTETA, PACCMOTPECHA X POJIb MPH Icoprase. Tawke OpUBEACHBI TaHHBIC COOCTBCHHOTO
UcCaeaoBaHm 10 onpeacineHuro Toll-mogoOHpX penenTopoB 2-ro U 4-10 THIOB B KPOBH OOJIBHBIX HA
PA3TUYHBIC KITUHUYCCKHE (POPMBI IICOPHA3a B IPOTPSCCUPYIOILCH CTaxUH. BBUTO BBIBICHO JOCTOBEPHOS
nossmieHre TLR2 Bo Beex knmuamieckux opmax ncopuaza. [Ipu ricoprase B mporpecCUpyromicH cTaauu
BBIBIICHO JOCTOBEPHOE yBeauucHue skcrpeccuu TLR4 Ha mumdonmrax nepudepudeckoit Kposy mpu
PsE, PsP, dPsV, PsG, a mpu PsF u IPsV yposens sxcripeccrnt TLR4 Ha nmunvdormrax oty He OTiIHaancs
OT QHAJIOTMMHOTO TIOKA3ATEIIST KOHTPOIBHOM TPy IIITBL.

Knroueevie cnosa: ncopuas, 1oll-nooobuvie peyenmopol, uMMyHUmem, pumpooepmus.

V.V. Pochernina

THE ROLE OF TOLL-LIKE RECEPTORS OF TYPES 2 AND 4 IN THE PATHOGENESIS
OF THE PROGRESSIVE STAGE OF VARIOUS CLINICAL TYPES OF PSORIASIS

The article reviews current views on the role of Toll-like receptors in the innate immune system,
discusses their role in psoriasis. We also present our own data on the determination of Toll-like receptors
of 2 and 4 types in the blood of patients with various clinical forms of psoriasis in the advanced stage. In
determining the leading criteria for the etiopathogenesis of psoriasis by establishing the role of Toll-like
receptors (TLR) triggering exogenous psoriasis factors that can activate different types of immune cells,
it was found that the expression level of TLR2 and TLR4 in different clinical forms of psoriasis in the
advanced stage differed, namely: there was atendency to increase the expression of TLR4 on lymphocytes
(8+0.31 mfi) and almost did not differ from the control values (3.3+0.26 mfi) at IPsV (3.5+0.29 mfi).
Statistically significant results were obtained to increase the expression of TLR4 in other clinical forms of
psoriasis in the advanced stage: with PsP the level of TLR4 expression was increased 3.2 times, with PsG —
2.8 times, with PSE — 2.7 times, at dPsV — 2 times compared with the control. When determining the
expression of TLR2 on lymphocytes, it was found that its level significantly exceeded similar indicators
of the control group: with PsP and PsG — 2 times, with PsE — 1.6 times, with dPsV — 2 times, with PsF
and IPsV — 1.5 times. The results obtained from the study can be explained by the fact that TLR2 and
TLR4 are activated by pathogenic factors of microorganisms that grow on both affected and intact arcas
of the skin of patients with psoriasis in the advanced stage of the disease, their expression is increased by
proinflammatory cytokines. A slight increase in TLR4 expression in IPsV and PsF may be associated with
excessive stimulation of Toll receptors by exogenous ligands before or at the onset of the disease and the
development of TLR refractory in the subsequent development of disease and in some cases 1s a protective
response to hyperergic inflammation.
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