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B cmamve noxasan necnewupuueckuii (pazoyumos) u cnevugpuueckuii Thi-, Thi7-accoyuuposarmviil UMMyl Omeem npu ungu-
yuposanuu Streptococcus pneumoniae. /lana xapaxmepucmuxa penomunos Maxpoghazos pecnupamoprozo mpaxma 6 UHUUUAUUU
Oaxmepuanvoz0 KUILIUH2A 34 CHEem 2eHEPaUUU AKMUBHDIX A30MCOOEPICAUUX MEMAOOIUTNOB U HELUMPOPUIL08, 001a0AIOUUX NPO-
meonumuueckoll axmusrnocmvio 3a cuem xamencuna G, neimpoduivnoti snacmasvr u npomeunasvl 3. IIpodemoncmpuposana
ocHogHast porw Thi7-kaemok 6 npouecce canozenesa nHeemokokkosoll ungexuuu. Cexkpemupyemoiii dannvimu kiemxamu [L-17A
pexpymupyem npogeccuonaivhvle pazoyumol (HeUMpoDULbl Ui MaKpopazu) 6 pezuoH KOJOHU3AUUU, 00YCIaABIUBAs NOOABIEHUE
pocma koronuu Streptococcus pneumoniae. Thi7-kaemu namsmu uzpaom Kiouesyio poiv 6 obecneuenuu sauumot om Streptococ-
cus pneumoniae cepomun-He3aA8UCUMbIM CNOCOOOM, a pacwuperue cnekmpa 0eicmeus: AGHMUNHEBMOKOKKOBbIX BAKUUH MONcem
Gvumy ocHosano na paspadomke memooos axkmusayuu Thi7-kiemox.

Kmioueevie cnoea: niesmokokkosas nHeeMOHUsl, Kiemounbvle peakyuu, gpazoyumos, Thi u Thi7-accouuuposanvlii ummynvlii

omeem, AHMmunHeeMoOKOKKO8ble anmumelild.

Poub k71€eTOYHBIX peakiuii Py MHEBMOKOKKOBOH MHEB-
MOHHU

@aroruTo3 mpeacTaBisier coboil OCHOBHON MeXaHW3M
KJIETOYHOM 3alUTBhl MAKPOOPraHu3Ma IIpyu WHpUIMpoBannm
Streptococcus pneumoniae. KieToqHble TyJIbI, BBITOTHSIONIE
(paronmTos GakTepuil, MpeACTaBAEHbI HEHTPODUIAMEI, MOHO-
UTAMU U aJIbBeOJIsIipHbIMU Makpodaramu [13,16].

Maxpogazu

Maxkpodaru Jiero4HON TKaHU TIPeICTABIEHbI IBYMsI 6OJIb-
HMIMMU TTOIYJISIUSMU: ATbBEOJAPHBIMU 1 HHTEPCTUIIHATIBHbI-
MU Makpodarammn, KpaTkas XapakTepucTuka (peHoTunos
KOTOPBIX IIpe/icTaBjieHa B Tabaue 1.

Bo BpeMs MTHEBMOKOKKOBOI ITHEBMOHUN yBeJINYNBAETCS
MIPEJICTAaBUTENILCTBO AIbBEOJIIPHBIX MAaKpodaros OHONMEH-
HOTO PEermoHa, IPEeMMYIIECTBEHHO 3a cyeT IpoJudeparnn
CYIIECTBYIONIUX PE3U/ICHTHBIX aJIbBEOJIIPHBIX MaKpo(haros u,
B MEHbIIICH CTeleH!, 32 CUeT PEKPyTHUHTa MaKpodaroB MOHO-
[UTAPHOTO TPOUCXOXK/IEHNS 13 riepudepudeckoii Kposu [52].
[TpeamecTBeHHUKAMM PE3UICHTHBIX aJIbBEOJISIPHBIX MaKpO-
daroB ABIATOTCS Makpodaru ;KeJITOYHOTO METKa U MOHOIIU-
TbI (heTaNbHOM ITeYeHH, KOTOPble MUTPUPYIOT B TKAHb JIETKOTO
BO BpeMsi 9MOPUOHAIBHOIO PA3BUTHSI M KOJIOHU3UPYIOT allb-
BEOJIbI B MEPBbIE HK MOCTHATATbHOW Ku3uu peberka [7].
TIpu BoCHATMTENBHBIX TIPOIIECCAX IO/ BIMSHUEM SIUTENN-
AJIbHBIX XEMOKHHOB MOHOIUTHI Tepudepuieckoil KpoBu
PEKPYTUPYIOTCS B Jierkue u auddepeHiupyiorcst B Makpoda-
ru. Jlannas cyOmonyssaiusi Makpodarop MMeeT BBICOKYIO
skcnpeccrio CD11b u Huskyio — CD11¢, B oTsinume ot pesu-
nentabx popm CD11MCD11" anbBeosnsspHbIx Makpogaros
[19,38]. Ilpeamnosaraior, 4YTO0 PEKPYyTUPOBAHHBIE MOHOIIUTHI
SABJAIOTCA TIpeiiecTBeHHnKaMn M1 NoJispu30BaHHbIX MaK-
pocaros, a iposinepupyroire pesnusieHTHbIE ATbBEOJISIPHbIE
Makpodarn — M2 nosgpuszoBanubix Makpodaros [30].

VHrepcrunuanbibie Makpodaru, cyOmomnyJisiinus KoTo-
PHIX B TKaHW JIETKOTO TIPEJCTABIeHA HEOOJNBIINM KOJIMYe-
CTBOM KJIETOK, dKcnpeccupytor Mapkepbl F4/80, CD11b u He
akcrpeccupyior CD11c. Ilpoucxosxuenne MHTEPCTUIINATD-
HBIX MaKpodaroB ocTaercs HesacHbIM [32,34].

[lepBbIMM KJIETKaMU CHCTEMbI BPOKIAEHHOTO MMMYHHTE-
Ta, PEarupyIoNMI Ha THEBMOKOKKOBOE BHEJIPEHUE, SIBJISTIOTCS
pe3u/IeHTHbIE MOHOHYKJIeapHbIe (GaroiuThl — aJIbBEOJISIPHbIE
makpodaru Jerkoro [36], koropbie, coriacuo (eHoTunam,
pasjiesieHbl Ha JiBa THIIA: KJIACCMYECKU aKTUBUPOBAHHBIE MaK-
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podarn (M1) u amprepHATUBHO aKTUBUPOBaHHBIE MaKkpoda-
ru (M2) (tabu. 2) [39]. AnbBeosisipHble MaKpodaru B TeueHue
OYeHb JUIUTETHHOTO BPEMEHU MOTYT HAXOAUTHCS B CTAIHO-
napaom cocrosinuu [50]. BaaumoneiictBue PAMP undek-
TIHOHHBIX aTeHTOB C aTbBEOJSIPHBIMI MakpodaraMu o0ycia-
BauBaer ux M1 axrtuBaimio. OJHAKO BO BpeMs OCTPOTO
BOCIAJIEHUsT MAKPO(hATH MOTYT OJIHOBPEMEHHO JIEMOHCTPUPO-
Barh kak M1, Tak u M2 mapxepsr [16].

[Mupokuii crexTp HOBEPXHOCTHLIX PEIENTOPOB T03BOJI-
€T aJIbBEOJISIPHBIM Makpodaram (aroruTipoBarh caMmbie pas-
HOOGpasHbie CTPYKTYPbI [42].

AnbBeosisipable  Makpodaru OCYIECTBISAIOT KUJJINHT
Streptococcus pneumoniae TIPeNMyIIIECTBEHHO 3a CUET TeHepa-
1[UM AKTUBHBIX a30TCOAEPIKAIIMX MeTabOJUTOB B MPOCTPAH-
crBe harocompl. HecMoTpsi Ha TO, YTO aKTMBUPOBAHHBIE
KHUCJIOPOJICOJIEPIKAIIIIE MeTabOJUThI, TEHEPUPYEMbIE CHCTE-
Mot HAJITDH-okcuaasbl, BbI3bIBAIOT rO€EIb Pa3HOOOPA3HbIX
GakTepuil, OHU HE UCTIOJIBb3YIOTCS AJIbBEOJIIPHBIMU MaKpoda-
raMu IIpy KuuimHre Oakrepuii Streptococcus pneumoniae.
[THEBMOKOKK 9KCIIPECCUPYET HECKOJbKO TEHOB, TPOLYKTHI
KOTOPBIX WHTHOMPYIOT CUTHATIBHBIE IIYTH, ACCOIIMNPOBAHHBIE
¢ TeHepalueil aKTUBUPOBAHHBIX KUCJIOPOICOIEPIKAINIIX
MeTaboJIUTOB. YCTAHOBJIEHO, YTO MBIIIIH, JHUIIEHHbIE HUTPO-
okcuacnaTasbl NOS2, 06/1aaioT 3HAYUTETHHO MEHBITHMU

Tabruya 1
XapakTtepuctunka ¢peHoTunoB makpodaros
pecnupaTopHOro TpakTa

Mapkepbi AnbBeonspHble NHTepcTuumanbHble
Makpodaru Makpodaru

CD11b - ++
CD11c +++ =/+
CD64 =+ +
CD103 + ?
CD207 _ ”
(naHrepuH) )
CD317 _ ”
(PDCA-1)

DNGR-1 - ?
F4/80 - +
FceR1 - ?
Ly6C + ?
MHC-I —/+ ++
SiglecF +++ -
SiglecH - ?
Zbtb46 - ?
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Tabruya 2

Mapkepbl M1 n M2 makpodgaroe n accoummpoBaHHbie ¢ HUMU PyHKUuK [3]

Mapkepbl

PyHKUMU

MuweHu n 3 eKkTbl

CD11b (Mac-1a, ltgam)

KneTouyHasi agresus, murpauus,
KOMMIieMeHT-3aBUCHMbIN dharoLyTos

ICAM-1 (CD54)

CD11c (Itgax)

KneToyHas agresus, accoummpoBaHHas ¢ CD18

ICAM-1 cpubpuHoreH n iC3b

CD68 (makpocuarnuH)

MexkneTo4yHoe B3aumMoaencTemne

F4-80 (EMR1) ToneporeHHoCTb VHrvbuposakme
npoaykuuu IFN-y
CD14 JINC-cBsisbIBatOLMIA NpoTeunH, y4acTne B TLR curHanbHbix NyTsx | BocnaneHue
CD16 AkTnBaums NK-kneTok 1gG, komnnekcbl IgG/aHTureH
Siglec F NHrmbuumsa nponudepauym 303mHodunos CunarnoBas KucroTa

CD33 (Curnek-3)

MornoLyeHve naToreHa

CunanoBas kucrnoTa

Siglec 1 (CnanoagresuH, PekorHuuma Cuanosas KUGHoTa
CD169) n charounTos GakTepum
FcyR1 (CD64) darounTos 1gG MMMYHHble KOMNMeKchbI

CD115 (M-CSFR, CSF1R)

MaTypauus kneTok

M-CSF

Gr-1 (Ly6g, Ly6c)

Mapkep npeALLECTBEHHUKOB He3PEenbIX anbBeonspHbIX
MakpogaroB 1 MHTEpPCTULMAIIbHLIX Makpoaros

7/4 YyacTue B NpoBocnanMTeribHOM OTBETE

) PekpyTuposaHue mukonpoTeunHsl (CD34,
CD62L (L-cenektu) MOHOLITOB GYLCAM1, MADCAM1)
CX3CR1 Murpauus, curHan BebKMBaHWUSA, MATPONUHE CXsCL1

M1 akmueayus (TNF-a, IL-12, IFN-y)

Omeem Ha go3delicmsue UHd)eKuUOHHbIX az2eHmos u noepe)«deHue MKaHu

MHC Il (I-A/I-E, HLA-DR)

Mpe3eHTaLWsi aHTUreHa

Mpoaykums IFN-y

CD80

Ko-cTumynauus

Mpoaykumsa IFN-y

CD86 Ko-cTumynsaums Mpoaykums IFN-y
iNOS (Nos2) eHepaumss NO, KunnuHr 6aktepuii

Cox2 (Ptgs2) BocnaneHve

IL-12 MHAayLmpoBaHne Th4-KneTok Mpoaykums IFN-y
CCL15 XeMOoTaKCUC MOHOLIMTOB, MMM OLIMTOB, 3031HOUMOB

CCL20 XemMoTakcuc T-KneTok

CXCL9 XeMoTakcuc T-kneTok

CXCL10 (IP-10)

MHaykuma The-kneTok, NK-krneTok

IL23a (IL23p19)

NHaykumns cuHtesa IFN-y T-kneTkamm namatu
1 IL-17 Thyz-kneTkamu

CXCL11 AktuBaumsa Thq-kneTtok, NK-kneTok
CCR2 Murpaums Ly6c™ MoHoLmTOB Mpogykuns CCL2, CCL7
CCRS PekpyTvpoBaHue B ovar BocnaneHus Mpogykuns CCL3, CCLS

27E10 (MRP8/MRP14)

Murpaums, afreaus,
XeMOTaKC1C MOSIMMOPPHOSIAEPHBIX NeKoLMTOB

MARCO

CkaBeHIXepHblii peLienTop,
MOrmoLyeHMe YacTuL

AktuBauma TLR-curHanbsHbIX
nyTemn

CD36

KnupeHc anonToTu4ecknx KneTok

Mpogykumsa IFN-y

M2 akmuseayus (IL-4, IL-13, IL-10)

Omeem Ha eo3delicmeue ajisiep2eHos, penapayusi mKaHu, 2yMopasbHbIl UMMYHHbIU omeem

PeLienTop MaHHO3bI
(Mrc1,CD206)

daroynTos,
npeseHTaLmsa aHTUreHos

MHrnbuposaHune
npoaykuuu IFN-y

CkaBeHaXXepHbIn peuentop A
(CD204)

KnmpeHc anonTOTUYECKNX KNeToK

Mpoaykuns M-CSF

HektuH-1 ParoynTos, nponudepaums T-KneTok
IL-4ra YuacTtue B IL-4/IL-13-accoLmpoBaHHbIX CUrHarnbHbIX Kackagax Mpoaykuums IL-10
Arg1 MpoTuBogencTeune aktnsaumm Nos2 MHaykums IFN-y/STAT3

12,15-nnnokcureHasa

YcuneHuve npogykuuum 1L-4

TR (CD71) (79)

MornoLyeHue Xenesa, Nnpomgepaums kneTok

OX2R (CD200R)

CBAsbIBaHWe ¢ anuTenuansHeIM Mapkepom CD200,
MHIM6MpoBaHMe aKTUBHOCTU BOCManeHus

Mpoaykumsa IL-10, TGF-B

IL-10

lMoaaBneHne akTUBHOCTM BocnaneHus

AktnBaumsa TLR

TGF-b

PasButne gpumbposa

Mpoaykums I1L-13

IL-1ra (IL-1 peuenTop-npruMaHka)

AHTU-IL-1 adbdpekT

Cxcl13

XemoTakcuc B-kneTok

CCL12

XeMoTaKkclC MOHOLIMTOB, PeKpyTUpoBaHUe huGPOLMTOB

CCL17 (TARC)

dubporeHes

AHTaroHusm IL-4/IFN-y;
STAT6/1-cBA3bIBaHNE

CCL18 (AMAC1)

PekpyTupoBaH1e NMMpOLMTOB, MOHOLIMTOB

IL-10

CCL22 (MDC)

PekpyTupoBaHue CCR4™ xennepos,
akTuBaumsa Tho-accoLumMpoBaHHOro oTeeTa

MopasneHve npoaykuum IFN-y

CCL24

XeMoTaKCcUC 3031HOPUIIOB, TYYHbIX KNeTok, 6asoduos

YM1 (Chi3I3)

CBA3bIBaHNe
C 3KCTpaLennonspHbIM MaTPUKCOM

AHTaroHuam IL-4/IFN-y;
STAT6/1-cBA3bIBaHME

RELMa (Fizz1)

Pe3ncTuH-nogo6HbIN
CeKpeTMpyeMblii NPoTenH

AHTaroHusm IL-4/IFN-y;
STAT6/1-cBA3bIBaHME

Mac-2 (ranektuH-3)

AKTUBaLMA KMHa3bI

MHrnbuposaHue agpcpektos JIMNC

25F9

Mapkep MakpodaroB nosgHero BocrnaneHus

RM3/1

Mapkep MakpodaroB nosgHero BocnaneHus
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Puc. 1. OCHOBHble HanpaBneHus LUToandgepeHUnpoBKI HauBHbIX CD4* T-numdouuToB Npu pa3BuTumn Streptococcus pneumoniae-

ACCOLMNPOBAHHOI NHMDEKLMN

BO3MOKHOCTSIMU SIMMUHAIMK GakTepuiil Streptococcus pneu-
moniae U3 TKAHU JIETKOTO, YeM MbIIIH AuKoro Tumna [ 14,40,47].
Jlo omnpeneseHnHoro MoporoBOro MOMEHTA aTbBEOJISIPHBIE
Makpodaru haronuTupyor 6akrepun 6e3 pasBUTHsI SBHbIX
MPU3HAKOB BocHayienus Jjerkux. [locse mpeBbIeHus moTex-
IIUATIBHBIX BO3MOKHOCTEH MeXaHU3MOB (haroiuTosa 1Mo KoJIu-
yecTBY OGaKTepuUll, ajabBeOJsSIpHble MaKpobaru HaYMHAIOT
BBITIOJIHATE PETYJIATOPHYIO POJIb, B YACTHOCTH, 0OECeYnBast
PEKPYTUHUHT ITPOBOCIIATUTEIBHBIX KJIETOK B OUAT TTOPASKEHHST
serkux [8]. OrpaHuueHHass CIIOCOOHOCTH (HAroUUTAPHON
AKTUBHOCTH SIBJISIETCSI XapPaKTEPHOII 0COOEHHOCTBHIO aJIbBEO-
JIIPHBIX Makpodaros. Makpodarn sBISIOTCS KIIOUEBBIMH
OpraHu3aTOPaMy TIPOBOCIHATUTENBHBIX PEAKINil B TedeHue
ITHEBMOKOKKOBOI ITHEBMOHMM B TKAaHU JIETKUX. AJIbBEOJISIP-
Hble Makpodaru npoayimpytor I1L-1B, KoTtopsiil, okasbiBast
BJIVSTHHE HA 9NHUTENUAIbHbIE KJIETKU, YCUIMBAET MTPOYKITHIO
nmu xemoknna CXCLS8 (IL-8), npusiiekaioniero HeiiTpohuibt
[9,26]. AsbBeossipabie Makpodaryu npu paspeieHnn nHpek-
IIUOHHOTO MTPOIeCcca MPU MHEBMOKOKKOBOI ITHEBMOHUH (haro-
IUTUPYIOT anoNTOTHYeCKue HEeHTPOMUIBI, TPepoTBpalas
PasBUTHE XPOHNIECKOTO BOCTTA/INTEIBHOTO Tporiecca [9].

Heuimpogunwvt

Bsaumoneiicteue PAMP  Gaxrtepuii  Streptococcus
pneumoniae ¢ o6pas-pacnosHaonmu perentopamu (PRR)
SIUTEINANLHBIX KJIETOK PECIIMPATOPHOTO TPaKTa M aJIbBeo-
JIIPHBIX Makpodaros MHIAyIUPYeT mpoaykiuuio nmu 1L-1J,
xemoknHoB CXCL1, CXCL2, CXCL5 (ENA-78), CXCLS8
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(IL-8) u GM-CSE, onpenengionx nepBUYHBIN PEKPYTHHT
neiitpodusion [18]. Heiftrpodussl npuHumaior ydactue BO
BCeX 9Tanax BOCIHAJEHUsI JIErKUX, aCCOIUUPOBAHHOTO
C THEBMOKOKKOBBIM WHQEKIMOHHBIM Tpotieccom [37].
Heiitpoduiibl 661CTPO MUTPUPYIOT B 04ar HHQPEKIIUH, TAE OHU
YYaCTBYIOT B aHTUMUKPOOHOW 3arure, darouutupys Oax-
Tepuu, TeHepUpys aKTUBUPOBAHHbBIE KUCIOPOJA- U A30T-
cozepxamue Metaboautsl U GopMuUpyst HeiTpobuIbHbIE
BHEKJIETOYHbIE JIOBYIIKU, KOTOPbIe IMMOOUIU3UPYIOT 1 YOU-
BalOT MMKpPOOpraHusmbl. HeiiTpoduibl B CBOMX TpaHyJiax
comepskar 6osiee 300 pasiUYHBIX MPOTEUHOB, OOJIAMAIONIIX
BBIPAKEHHON aHTUMUKPOOHOI aKTHBHOCTDBIO M y4aCTBYIOITIX
B PETYJIANNEI MUTPAINN, a/[Te3NHN KIeTOK [43,51].

[Tocme daronmrosa GakTepun NMHEBMOKOKKA MOTMOAIOT
B npenesnax darocombl Heirpoduios [6]. Knummur daro-
IIUTUPOBAHHBIX THEBMOKOKKOB HEHTPOMUIIBI BBIIOTHSIOT He
3a cueT JIeHCTBUS CYNEPOKCUIHOTO aHMOH-PaHKaa, TeHe-
pupyemoro HAIMH-okcnmasoit, a mocpecTBOM TPOTEOJTH-
THUYECKOH aKTUBHOCTH CEPUHOBBIX TIpOTeas — Karerncuna G,
HeNTPpoGUIbHOI AacTasel u porenHassr 3 [17]. Daromnuros
GakTepuil, BBINOJHIEMbIH HefiTpoduaamu, Urpaer BaKHeil-
HIyI0 POJIb B CAHOTE€He3e ITHEBMOKOKKOBOII ITHEBMOHUHU.
Tem He Menee, upeamepHast aAKTUBHOCTb HEUTPODUIIOB MOKET
BBI3BATh JIECTPYKTUBHOE MOPaXKeHue Jierkoro. B wactHocTH,
MPOJIEMOHCTPUPOBAHO, YTO THEBMOHWS, BbI3BaHHAs Oak-
TepusiMH ceporturna 8 Streptococcus pneumoniae, y sKcIie-
PUMEHTATBLHBIX MBITIEH, JUIIEHHBIX HEHTPODUIOB, XapaKTe-
pHU30BANACh [OCTOBEPHO MeHee 3HAUYUMBIM MOPaKEHMeEM
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Pue. 2. Kneto4Has peakumusi CUCTEMbI 3aLUWTbI IErO4HON TKaHW BO BPEMS MHEBMOKOKKOBOW MHMPEKLNM

TKaHU JIETKOTO U O0Jiee BBICOKMM YPOBHEM BBIKHBAEMOCTH,
yeM y Mbleit auxoro tuna [23]. [locse Bpinonnenus csoeit
usuosornyeckoii GyHKIME HEUTPODUIBI OOBIYHO MOABEP-
raloTcs alonTo3y, TeM CAMbIM MPEJAOTBPAIIACTCS HEKOHTPO-
JIIPYEMBII BBIOPOC KJIETOYHOTO COMEPKUMOTO U YCBOEHHBIX
MUKPOGOB BO BHEKJIETOUHYIO cpeny [29].

T-knerkn

AunbBeosisipHble Makpodaru mpyu MHEBMOKOKKOBOH ITHEB-
MOHMUU TIOCJIE TIPEBBINIEHNS TOPOTOBOTO YPOBHS KOJTMUYECTBA
KOJIOHU3MPYEMBIX Gakrepuil Streptococcus pneumoniae crio-
cobeTByioT pekpytunry T-mumdoraros [17]. KiaoueBbiMu
peryisaTopaMu UMMYHHBIX peaknnii siisiotest CD4 T-ket-
ku: Thi-, The-, Thi7- u Treg-knerku. OcHoBHbIMU T-KieTKa-
MU, YYACTBYIOIIUMH B PEAJU3AIUN BOCIATUTEIHBHOTO OTBETA
[P TTHEBMOKOKKOBO# IHeBMOHNH, sBisiorcs Thi-, Thiz-
u Treg-nmumdorursr (puc. 1) [43,54].

CymiectBytoT ybeanuTesnbHble N0Ka3aTelbCTBa, CBUJE-
TeJbCTBYOIME O KitoueBoll posn Thi7-kierok B mporecce
caHoTeHe3a ITHEeBMOKOKKOBO# wuHbeknuu. B uactHoCTH,
MIPOJIEMOHCTPUPOBAHO, YTO Y B3POCJIBIX JIOJIE(T, DOJIBHBIX THEB-
MOKOKKOBOI1 ITHEBMOHUEN, PE3KO YBEJIUYEHO COjep:KaHue
1L-17A-cexperupytonmx CD4'T-kieTok namsaTé B JKUIKO-
¢t GPOHXO0ANBBEOJISIPHOTO JIaBaka W CBIBOPOTKE KPOBH,
YPOBEHb KOTOPOTO COMPSIKEH ¢ AKTUBHOCTHIO KUJLIMHTA GaK-
TepHil M CKOPOCTHIO OaKkTepuaTbHOTO Kauperca [18].

Robert J. Wilson u coasr. [43] nokasaiuu, uTo yBeauyeHmne
PaHHEr0 PEeKPyTUPOBaHUSA HeUTpPodUIoB y MHOUIMPOBAH-
HBIX Streptococcus pneumoniae MbIIIEH BO BpeMs BOCIIAJICHU
serkux Hocut Thi7-3aBucnmebiii xapakrep. Mapgykuns Thiz-
KJIETOK TPOUCXOAUT B Hauyase (ha3bl KOJOHU3AIMU: Yepes
YeThipe vaca Mocje UHGUIUPOBAHUS MbIeld GaKTepUsMu
Streptococcus pneumoniae HabJOAETCS TOBBIIIEHNE YPOB-
Heil konnenTpanuu 1L-17, IL-23, TNFo, 1L-10 B Tkanu Jer-
kux. [Tosbrmennbie ypoBau copepskanus [L-17 u TNFo coxpa-
HAIOTCS TOJIBKO HA NPOTSKEHUU TePBBIX 24 4acoB. ABTOPBI
cantaioT, 40 CD4 Thi7-KJIeTKH BBI3BIBAIOT OBICTPOE TIPHBIIE-
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yeHrue HEHTPOUIOB B TKaHb JIEFKOTO BO BPEMS PAaHHETO
neprojia MHEBMOKOKKOBO# HeBMoHwy; yuactue CD4 Thir-
KJIETOK B IPOIECCE BOCIAJIEHHs CIIOCOOCTBYET CEKpeIn
AHTUCTPENTOKOKKOBBIX aHTHUTeN Kiacca 1gG, yBennmunBa-
IOHIUX OMCOHU3ANIO GAKTEPHIl, YTO B COBOKYITHOCTH 0bectie-
yuBaeT 3h(HEKTUBHYIO ATMMUHAIIIO MATOTEHA.

WNurepaeiikun 1L-17 Takke yBesmnumBaeT Makpodar-ac-
COLMUPOBAHHBI KUJUIMHT GaKkTepuii mHeBMOKOKKa [18].
WNnrepnetikun [L-17A, xax HeHTpOQUI-THIYITWPYIOAI
dakrop, yepe3 p38 MAPK-accormmupoBanublii CUTHATBHBII
MyTh PEKPYTUPYET HEUTPODUIBI B 0Uar TOPAXKEHUS JIETKOTO
U, OJIHOBPEMEHHO, UH/YIIUPYET AllOIIT03 3aBePOOBAHHBIX Heli-
TPOMUIIOB, TeM CaMbIM TOIIEPKIBast GATAHC BOCIAIUTENb-
HOTO OTBeTa [24].

AntucrpentokokkoBbiii Thi- u Thi7-accoruupoBasHbiii
OTBET 3aBUCHT OT YpOBHS npoaykiu 1L-23 u ypoBHs akTuB-
noctu Treg-kierok. OTcyTCTBHE JJAHHOTO ITUTOKMHA COIPO-
BOKJaeTcsl HM3KMM ypoBHeM mpoayknmu [L-17A; IL-6
u IL-12p70 B permoHe pecrupaTopHOrO TPAKTa, HEAOCTATOY-
HBIM PEKPYTUPOBAHMEM HEHTPO(HUIOB B Ouvar MOPasKeHUs
JIETKUX TTPU TTHEBMOKOKKOBO THEBMOHUY | 27].

DyHKIMOHAIBHAS AKTUBHOCTD TTeg-KJIEeTOK IIPU ITHEBMO-
KOKKOBOI MH(DEKIUN IPaKTHIeCKU He U3ydyeHa. B uactHoCcTH
YCTAQHOBJICHO, YTO Y JIeTeil ¢ HOCUTEJIbCTBOM ITHEBMOKOKKA
B POTOIVIOTKE 3HAYMTEJHHO IOBBIIIEHO KOJIU4YecTBO Treg-
KJIeTOK B ajenonanoil tTkanu [12]. Treg-wimerku obsrazaior
UHTUOUPYIOIUM JleficTBUEM Ha 1poJiudepaluo THEBMO-
Kkokk-creruduuecknx CD4 T-kmeroxk [3].

Basnanc Thi-, Thi7-kneTok ¢ Treg-kiaeTkamu onpeneser
YPaBHOBEIMIEHHOCTh TPOBOCTATUTENLHOTO OTBeTa [55].
Bo BpeMs1 ITHEBMOKOKKOBOI MH(MEKINN HApYIIaeTcst OaaHc
Thi7/Treg-KJIeToK, 4TO CIIOCOGCTBYET PA3BUTHIO BOCTIATIEHUSI.
[ucperynannsa aktupaiuu T-KJIETOK MOXeT OTPUIlATESbHO
BJIMSATH Ha GaKTepUaNbHbIN KiupeHc [2].

[TomaBnenue upe3amepHoll aKTUBAUKM T-KJIETOK U TIpe-
JIOTBpAIlleHue HEKPOTUYECKOI THOEJ KIETOK TKAHU JIETKUX
OT WHAYIIMPOBAHHBIX GAKTEPUSIME PEAKIMil OCYIIECTBIISIOT
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MOHOIIUTBI, KOTOPbIe MHAYIMPYIOT Fas irani-onocpeoBanHbIit
T-kerounsiii anontos (CD4 Thi-kaerok, CD4 Thi7-knerok
bCD8'T-ki1eTOK) BO BpeMst THEBMOKOKKOBOU nHbekm [9].

Kuerounas peaxiust cucTeMbl 3allUThl JIETOYHOH TKAHH
BO BpeMs TTHEBMOKOKKOBOW HWH(EKIUHN TpecTaBIeHa Ha
pucysnke 2.

Poab cnenuq)nqecxnx AHTHUIIHEBMOKOKKOBBIX AQHTHUTEJI
B T€YEHUHU THEBMOKOKKOBOI1 I/IH(I)eKIII/II/I

HecMmoTps Ha TO, YTO BaKIMHAIUS C HCIIOJb30BAHUEM
KOHBIOTUPOBAHHBIX BAaKIMH, COJEPIKAIUX AHTUTEHBbI Kall-
CYJIBHBIX TIOJINCAXAPUIIOB Streptococcus pneumoniae, BbI3bIBa-
€T TPOAYKINIO BBICOKUX YPOBHEHl aHTHCTPENTOKOKKOBBIX
AHTHUTEJ, TYMOPAJIBHBII OTBET B TIPOIlECCAX CAaHOTEHe3a TPU
ITHEBMOKOKKOBO# TTHEBMOHMM W TPEAYIPEKICHUN TTHEBMO-
KOKKOBOU KOJIOHU3AI[UU UTPAET BTOPOCTeNeHnyio poib [20].
AHTHTeMa B KaKOW-TO cTereHu 06eceynBaioT 3aluTy Mpo-
THUB NOCTIeAYIOMeH KOJTOHU3AINN Streptococcus pneumoniae.

MexaHu3Mbl UMMYHHOII CHCTEMBI, IIpexyNpesKaaioniue
nndunMpoBanue U KOJOHU3ALUIO Streptococcus pneumoniae

B Hacrosiiee BpeMsi JJ0OKa3aHO, YTO OCHOBHBIMU KOMIIO-
HEHTaMK UMMYHHOIT CHCTEMBI, 00YCJIABIMBAOIIUMU 3aIUTY
OT ITHEBMOKOKKOBOI KOJIOHU3AIINH, SABJISAIOTCS aHTUTEH-CIIe-
uduueckre Thi7-KiaeTku.

B cbIBOpoTKE KPOBM KIIMHUYECKU 3/10POBBIX JIeTeil 1 B3pOC-
JIBIX JIIOJIeH TTocTosTHHO TIpucyTcTBYIOT 1L-17 A-cexpeTtupyio-
mme CD4'T-kneTkn MHEBMOKOKK-CIIEIU(MUIECKON MaMsaTh
[11,33,46]. bosbiasg yacTh MOMyJIAINN IAHHBIX KJIETOK IIPH-
CYTCTBYET B perMOHAX aKTHBHOI KOJIOHU3AUH Streptococcus
pneumoniae, B YaCTHOCTH ajieHonax [4,49].

OKCHEPUMEHTBl HA TEHETHYECKU MOAN(DUIIMPOBAHHBIX
MBIIITAX TTOATBEP/IUIN, YTO AHTUITHEBMOKOKKOBASI 3aIIUTA TIPU
KOHTaKTe C KUBBIMU OakTepusamMu Streptococcus pneumoniae
KPUTUYECKN 3aBUCUT OT IHEBMOKOKK-CIeln(pUIecKnX
CD4'T-k7eTok U He 3aBUCUT OT AHTUTEJILHOTO OTBETa
[10,21]. Y. Wang u coaBrt. [15] ycTaHOBUJIM, YTO OPTAaHU3M
MBIIIEil 1ocse MepeHeceHHON MH(MEKINN 3alUIeH OT reTe-
POJIOTMYHBIX IITaMMOB Streptococcus pneumoniae 3a cyeT
cunbHOi nHAYKnuu Thi7-kiIeTok B camsucToil 060104Ke
pectmmpaToproro tpakta. Tpamcdep Thi7-kmeTox Mbimram,
KOTOpbIE Tpekae He Obin MHGUUUPOBAHBI Streptococcus
pneumoniae, TPeLyNPeRAAET THEBMOKOKKOBYIO KOJIOHM3a-
I[[MI0 PAa3HBIX MITAMMOB MHEBMOKOKKA, a GJIOKajia MIPOYKI[U
IL-17A anuynupyer ganusiii a¢dbext. AKTHBHOCTD CyOIIoIy-
aaiun CD4'T-kieTok aHTUTEH-cHeln@UIecKoil mamMsaTu
npeorpeiessieT ypoBeHb aHTUITHEBMOKOKKOBOI 3alUTh
npotus Streptococcus pneumoniae n'y mopeii. VccnenoBanmst
B KOJIOHU3UPOBAHHOHM ITHEBMOKOKKOM TKaHW a/[eHOU/IOB
JleTell IOMIKOJIBHOTO BO3PACcTa MOKA3aJH, YTO MTHEBMOJIU3MH-
crermupuyeckue CD4T-kineTku mnpemoTBpaIlaOT ITHEB-
MOKOKKOBYI0 kosonusaiuio [31]. Richard Malley [35] cuura-
€T, 4TO B Y€JIOBEUYECKOM OPraHM3Me 3alIUTa OT ITHEBMOKOKKO-
BOIl KojloHM3auu 0OycJoB/eHa (HYHKIIMOHUPOBAHUEM
1L-17A-nipopynupyiomux CD4+T-k1eTok, KOTOpble pacro-
3HAIOT AaHTUTEHBI Streptococcus pneumoniae 1 aKTUBUPYIOTCS
B Tporiecce Kosonmsarmu, a pedunur Thi7-kretok Moxer
C110co6CTBOBATD MOBBIIIEHHOIT BOCIPUUMYUBOCTU K Strepto-
coccus pneumoniae. CeKpeTHPYeMblil JaHHLIMU KJIETKaMHU,
IL-17A  pexpytupyer mnpodeccruoHasbuble (aromuThl
(meitTpodmasl nan Makpodarm) B PEeTHOH KOJOHU3AINM,
obycsiaBiuBasi IOJaBJeHue POCTa KOJOHUN Streptococcus
pneumoniae. Takum obpazom, Th17-kIeTKN maMATH UTPAIOT
KJIIOYEBYIO POJIb B 0OECIeYeHNN 3alllUThl OT Streptococcus
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pneumoniae CEPOTUII-HE3aBUCUMbIM 06pa30M, a paclurpeHue
CIIEKTpa ZlefICTBHH AHTUITHEBMOKOKKOBBIX BaKIIMH MOJKET 6asu-
POBATbHCA Ha paspa60TKe METO/ZIOB aKTHUBaIllun Thi7-kmeToK.

3akmoyeHue

CorylacHO MUPOBBIM CTATUCTUYECKUM JIAHHBIM, €5KETO/THO
perucrpupyercst 6osee 14 MUIIMOHOB CIIy4aeB ITHEBMOHUH,
[IPeUMYyIeCTBEHHO THEBMOKOKKOBOI aTuosoruu. Ha ceros-
HSIIIHUHN JIeHDb CyliecTByeT 0Koo 90 MHEBMOKOKKOBBIX CEPO-
TUTIOB C YHUKAJbHOW MOJIUCAXAPUIHONH CTPYKTYPOIl.
[TocTostHHAsE UBMEHYMBOCTD CEPOTHUIIA U MJIACTUYHOCTD T€HO-
Ma IO3BOJIIOT Streptococcus pneumoniae afalTHPOBATLCS
B BOCIIPUUMYNBOM OPTaHU3Me U MPOTUBOCTOSITH MMMYHOJIO-
IHYECKOMY TIPECCHHTY, a TakKe 00YCJIaBIMBAIOT TOJUMOP-
(hu3M KIMHNYECKUX TIPOSIBJIEHUI THEBMOHUH. TaK, CepOTHIIBI
nHeBMOKOKKkoB 3, 6A, 6B, 9N, 19F acconuupytorcs
C TIOBBIIIEHHBIM PUCKOM JIETAIBHOTO HMCXO/A MHEBMOHUU,
a ceporunsl 1, 7F, 8 unayuupyior passurue saGosieBaHuii
¢ 6osree GMArONPUSATHBIM TEYCHUEM.

MMMyHHas 3almTa pecipaTopHOro TpakTa oT Strepto-
coccus pneumoniae sIBJISIETCS CJIOKHON nepapXuyeckoil cucre-
MOH, OYHKIIMOHUPOBaHNE HecTelM(pUIeCKIX WU CIrierudu-
YeCKUX MEXaHM3MOB KOTOPOU HAIPABJIEHHO HA JIMMUHAIIMIO
naroreHa. IlepBUYHBIM MeXaHM3MOM Hecreln(UIecKkoro
MMMYHHOTO OTBETA SIBJISIETCS] PEKOTHUIINST THEBMOKOKKOBBIX
PAMP (smmmonpoTtenHoB, MeNTH/IOTIMKAHOB KJI€TOYHON CTeH-
K1, mTHeBMosu3uHa, augonentunaazsl O, CpG [AHK)
00pas-pacrosHanIMu petentopamMu (B IEPBYIO Ouepeslb,
TLR2, TLR4 u TLRY) xyeTok pecrnupaToOpHOro TpaKTa C
MOCJIe/ly10Iel HHIYKIINell KOMIOHEHTOB BHYTPHKJIETOUHBIX
CUTHAJIBHBIX TIyTeil, KOTOpPbIe 4Yepe3 aKTHBAIMIO MHUTOTEH-
AKTUBMPOBAHHBIX KWHA3, (haKTOPOB TPAHCKPUIIIIMKU WHUIIH-
UPYIOT 9KCIPECCUIO TEHOB-MHUIIIEHEN, PEryINPYyONNuX aKTHB-
HOCTb KJIETOYHBIX 3 (hEKTOPOB, CHHTE3 aHTUOAKTEPUATBHBIX
MOJIEKYJISIPHBIX CTPYKTYP U aKTHBHOCTH IIpoIlecca BOCIIa-
sileHusi. Pa3BuTre BocnasieHUs P MTHEBMOKOKKOBOI NH(DEK-
[UU  TIPEONpPENESEHO BBIOOPOM IIyTH  TPAHCHLYKIMH
BHYTPUKJIETOYHOTO CHUTHAJa aKTHBUPOBAHHBIX 06pa3-pac-
TIO3HAIOIINX PEIEeNTOPOB. AKTHBAINS (PaKTOPOB TPAHCKPHUII-
nuun, B tom umciae ATF3, KLF4, c-Jun, NF-xB, AP-1
n MAPK, mnoreHuupyer sKCIPECCHIO IIPOBOCHATUTEIHHBIX
TeHOB PAa3JIMYHbIX MPOBOCIANUTENbHBIX TUTOKUHOB: TNF-0,
IL-6, IL-10, mpo-IL-1B, npo-IL-18. TIpodopmbl uHTEpIIEii-
KMHOBOTO cemeiictBa 1 OHONOTHYECKYIO aKTUBHOCTD
npuobperator nocye 06paborku Kacnasoii-1 [34]. B orBer Ha
MMPOBOCHATIMTENbHbIE CTUMYJIbI azantepubiii mpotenn ASC
CaMOCTOATEIBHO MM ¢ nporenHamu cemeiictBa NLR
(NLRC4, NLRP1 u NLRP3) opranusyet MyJIbTUMOJIEKYJISIP-
Hble KOMILIEKCHI, TIOTyYUBIITHE Ha3BaHMe «UHGMIAMMACOMBI»,
KOTOPbIE U aKTHBHUPYIOT Kacnasdy-1, paciiensiontyio MoJe-
KyJstpHO He akTuBHbIe Tpodopmbr IL-1f u IL-18 [50]. Oxma-
KO CYIIECTBYIOT U MH(DIAMMACOMOHE3aBUCHMbIE MYTH AKTH-
Banun npodopm uHTepaeiikunos 1 cemeiictsa. [Tokazano,
YTO B AKTUBAIMU JAHHBIX ITATOKITHOB MOTYT IIPHHUMATD yya-
CTHe TakWe BHYTPHUKJIETOUHBIE TTPOTEA3bl, KakK IpoTeasa 3,
CepuHOBas 1poTeasa, ajnacrasa, karerncun G [1,22].

Takum 06pasoM, it HHUIMAIIMU TIPOIIECCa BOCHAIEHUS
HEOOXOAMMO, KaK MUHUMYM, /[BA CUTHAJIA, OJIMH U3 KOTOPHIX
aktuBupyet PRR, a ipyroii, cBuzeTeIbCTBYS 0 TOBPEK/AEHNN
KJIETOK MJIM HAJUYUKM IK30T€HHOTO TOKCHMHA MHKPOOpra-
HusMa, oOyciaBiauBaer (HopMUpPOBaHUE HHDIAMMACOMBI.
BoizbiBaembrii [L-1  kackajg IUTOKMHOBOW MPOAYKIIUYI
00ycJIaBanBaeT pa3BuTHe HEHTPODUIbHO-MAKPOGhATaIbHOTO
BOCITAJIEHUST U MOJKET ObITh OCHOBOIL /ISl PasBUTUSL KaK XPO-
HUYECKUX BOCHAIUTEIbHbIX, TAK 1 Ay TOMMMYHHBIX 3a00JIeBa-
uuit  [15]. B mporitecce 1MHEBMOKOKKOBOI uHGpEKIUN

ISSN 1992-5913 Cospemennas neguatpus 6(78)/2016



YmntamTte Hac Ha canTe: http:/med-expert.com.ua

1L-18 maubosbumii BkIag BHOCUT B cTuMyJasanmio NK-kie-
TOK, ipoykiuio IFN-y u cunres IgM [25].

Streptococcus pneumoniae CTUMYJIUPYET TPOLYKIIHIO
nnrepdeponos I u 11 Tuna. 3a cuer akTUBaIMKM BHYTPUKJIE-
TOYHBIX CHUTHQJIbHBIX IIyTeil MPOUCXOAUT IOBBIIIEHUE
akcmpeccun cBbiiie 1000 mHTEphEPOH-CTUMYITMPOBAHHBIX
TEHOB, OTIPEJIENISIONNX YPOBEHb aKTUBHOCTH MTPOTHBOIHEB-
MOKOKKOBBIX MEXaHU3MOB, YCUJIMBAIOIINX IIUTOTOKCHYECKYIO
aktuBHocTh NK-kiteTok, murorokcnueckux T-smmboruron
(CTL), oka3pIBaONINX MPOATTIONTOTHYECKOE U TMMYHOMOJLY -
nmpyrotiee aeiictsue [28].

AxtuBanusgs PRR npuBoautT K MHIYKIMM 3alUTHON
BOCHAJUTEIbHON peakiuu 1 GOPMHUPYET MOCJIEAYIOUNI
OTBET a/lalITUBHONH WMMYHHOH cuctembl. OCHOBHBIMU
KJIETOYHBIMU KOMIIOHEHTAMH, OPTaHU3YIOIUMHU CEPOTUITHE-
3aBUCHMBIH crielinuyecKnii UMMYHHBII OTBET IIPU ITHEBMO-
KOKKOBOI mnHeBMOHUH, sABisioTcs Thi7-kmetku. Thi7-kiaet-
&, mpoxyrmpyst 1L-17A, 1L-17F, obecreuynBaioT pekpyTHHT
U akTUBaIMio Makpodaros, HeiiTpoduios. B cBoio ouepennb
1L-17A, IL-17F, peiictByss Ha pasjdyHble THUIIBI KJETOK,
uHAYHUPYIOT npoaykuuio [L-6, HuTpookcuacuHTassl 2,

JUTEPATYPA

GM-CSEF G-CSF, MaTpuKCHBIX MeTaJJIONPOTENHA3, XEMO-
KHHOB, Takux kak IL-8, CXCL1, CXCL10, CCL20. B To xe
Bpemst Thi7-acconnmpoBantoe Bocaienne, 00bIYHO Coco6-
cTByIOIIee HeUTPohUIbHOMY (HDEHOTHUITY, YACTO XapaKTepH-
3yeTcsl BBIPAKEHHOI TSIKECTBIO OOCTPYKIIMU J[bIXaTeTbHBIX
[myTeii, a Takke Pe3MCTEHTHOCTBIO K KOPTMKOCTEPOMIHOM
Tepanun [44].

IKCIIEPUMEHTBI € TeHETHYeCKn MOAN(MUIIMPOBAHHBIMU
MBIIIAMHU TTOJTBEPANIIH, YTO aHTUITHEBMOKOKKOBAS 3alliTa 1P
U KOHTAaKTe ¢ )KUBBIMU GaKTePUsAMU Streptococcus pneumoniae B
MEPBYIO OY€pe/lb 3aBUCUT OT IMHEBMOKOKK-CIENU(IUecKux
CD4'T-kyleTok 1 He 3aBUCUT OT aHTUTEJIBHOrO OTBeTa [4].
AnTuTena B GO0JIbIIEN cTereHn 0GECIeYnBAOT BTOPUYHbII
WMMYHHBII OTBET IIPOTUB IIOCIE/YIONIEel sKcrancuu Strepto-
coccus pneumoniae.

Menukamenrostoe ynpasienue aktusHoct PRR, apan-
TEPHBIX MOJIEKYJI BHYTPUKJIETOUHBIX CUTHAJIBHBLIX CTPYKTYP,
(hakTOpOB TpAaHCKPUIIIMHY, aKTHUBAIMKU Thi7-KJIETOK MOKET
CTaTh HOBBIM TePAINeBTUUECKUM TIOJIX0/I0M, KOTOPbIN obeciie-
uut GoJiee BBHICOKUI mpoduib 3hGEKTUBHOCTH JleueHUs
1 IPOMUIAKTUKY ITHEBMOKOKKOBOI ITHEBMOHUU.
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Po3BuUTOK iMYHHOT BiaNoOBiAi Npy NHEBMOKOKOBI NHEBMOHII. YacTuHa 3

0.€. Abarypos, 0.0. Araghorosa, A.0. Hikynina

03 «[HinponeTpoBcbka MeanyHa akagemis MO3 Ykpainu», M. [Hinpo, Ykpaina

Y cTaTTi nokasaHo HecneundivHy (charountos) Ta cneundivHy Thi-, Thi7-acouiiloBaHy iMyHHY BIfNOBIAb Npu iHAiKyBaHHi Streptococcus pneumoniae.
HapaHo xapaktepucTuky peHoTMniB Makpodaris pecnipaTopHOro TPakTy B iHiLjauii 6akTepianbHOro KiniHra 3a paxyHoK reHepaii akTuBHUX a30TOBMICHUX
MeTaboniTiB i HeATpOQpinie, WO BONOAITL MPOTEONITUYHOK AKTUBHICTIO 32 paxyHok katencuHa G, HeWTpPodpinbHOI enactasu i npoTeiHasm
3. MpOAEMOHCTPOBAHO OCHOBHY poJib Th17-KNITUH y NpOLECi CaHOreHe3y NHeBMOKOKOBOT iH(DeKLii. IL-17A, L0 CEKPEeTYETbCA AAHUMM KNITUHAMU, PEKPYTYE
npocecinti harountn (HeiATpochinu a6o makpodparn) B perioH KONOHi3auii, 06yMOBNIOYM MPUrHIYEHHS POCTY KOMOHIi Streptococcus pneumoniae.
Th17-kniTUHW Nam'aTi rpaioTh KNKOYOBY ponb y 3abe3neyeHHi 3axucty Bif Streptococcus pneumoniae cepoTUN-HE3ANEXHUM CNOCO60M, a PO3LUNPEHHS
CNeKTpa Jii aHTUMHEBMOKOKOBWX BaKLMH MOXe BYTI 3aCHOBaHe Ha po3po6ui MeTofiB akTusaii Th17-KNiTUH.

KntoyoBi cnoBa: nHEBMOKOKOBA MHEBMOHIs, KNITUHHI peakuii, harountos, Thi i Thi7-acouiiioBaHa iMyHHa BiANOBILb.

Development of the immune response in pneumococcal pneumoniae. Part 3

A.E. Abaturov, EA. Agafonova, AA. Nikulina

Sl «<Dnepropetrovsk Medical Academy, Ministry of Health of Ukraine», Dnepr, Ukraine

The paper presents a non-specific (phagocytosis) and specific Thi-, Thi7-associated immune response when infected with Streptococcus pneumonia.
The characteristic phenotype of macrophages in the initiation of the respiratory tract bacterial killing by the generation of active nitrogen-containing metabo-
lites and neutrophils possess proteolytic activity of cathepsin due to the G, neutrophil elastase and proteinase 3. It demonstrates the basic role of Thi7-cells
during sanogenesis pneumococcal infection. Data secreted IL-17A cells recruits professional phagocytes (neutrophils and macrophages) in the colonization
of the region, causing inhibition of colony growth Streptococcus pneumoniae. memory Th17-cells play a key role in providing protection against Streptococcus
pneumoniae serotype-independent manner, and expand the range of action antipneumococcal vaccines may be based on the development of methods of acti-
vation of Thi7-cells.

Keywords: pneumococcal pneumoniae, cellular responses, phagocytosis, Th1 and Thi7-associated immune response.
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HOBOCTH

YyeHble CBA3aTU AYyTU3M € MyTallUsIMU Ownu 06HAPYKUITN YHUKATBHBIN 06paserl rereporiazMude-

B MuroxoHapuaisHoii THK

Y nereil ¢ paccTpoilcTBaMM ayTUCTUYECKOTO CIIEKTPa
(PAC) 6Gouibliie BpeAHBIX MyTalluil B MUTOXOHAPHAIBHOI
JIHK, gyem y ocTasbHBIX Y4JIEHOB CEMbH, COOBIIAIOT aMepH-
kanckne ydyensie B kypuane PLOS Genetics.

WccnenoBaremn n3 ynusepcuteta Kopuenma B Heio-
Mopke BoisicHmmm, uto y neteii ¢ PAC Gostee uem B iBa pasa
6oJiblile MOTEHIMAIBHO BPELOHOCHBIX MYyTaluil, 4yeMm
y GJIMBKUX POJICTBEHHUKOB, U B 1,5 pasa GoJiblie MyTaIii,
CHUZKAIONIUX BBIPAGOTKY Oesika. Jljist aTOro oHu mpoBesnu
GJIM3HEN0BOE HCCJe/I0BaHIe, CPABHUB MHUTOXOH/PHAJb-
nyio JITHK 903 nereii-ayTnctoB ¢ MUTOXOHApPHAIBHON
JTHK ux 370poBbIX GpaTheB U CECTEpP, a TAKKE MaTepeil.

CKOIf MyTalluy — MyTHPOBABIIASI ¥ 3/[0POBasi MUTOXOH/[PU-
ampHas [JHK cocymecrBoBasn B oxHOil Kierke. IToxa
HEM3BECTHO, HACJEAYIOTCS JIU MyTAIUU OT MaTeph WJIH
[IPOUCXO/ISIT CIIOHTAHHO BO BPEMsI Pa3BUTHsI PeGEHKa.

Ydemble 0OTMEYAIOT, YTO PUCKH, CBSI3AHHBIE C PA3BUTHEM
9TUX MyTaluii, HanGoJiee BbIPaKEeHbI y JieTell ¢ Huskum 1Q
U HEAKTHBHBIM 10 CPABHEHUIO € OpaThsMH U CECTPAMU
COLMAJIBHBIM HOBefeHneM. KpoMe TOro, MyTamuu MOTYT
YBEJIMYUBATH PUCK BOSHUKHOBEHUSI IPOOJIEM C Pa3BUTHEM
1 HepBHOU cucTeMoil. Tak Kak MUTOXOHIPUH UTPAIOT KJIIO-
4eBYIO POJIb B METab0IHM3Me, ATO OTKPBITHE MOKET 00bsic-
HUTH HAPYIIEHNsT OOMEeHa BEIECTB Y ayTHCTOB.
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