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3ABOJIEBAHNAX. Ob30P JINTEPATYPbI

ABTOpr.' SAsnaHckas Osbra CepreeBHa (Kypckuii rocyiapCTBEHHbIN MeAULMHCKIA YHUBEPCUTET
MuHncTepcTBa 3apaBooxpaHeHns Poccuvickon ®egepaunm)
PeixoBa AnnHa CepreeBHa (®rs0Y BO «KypCKuvi rocyAapcTBEeHHbIN MeANLMHCKN
yHMBEpCcMTeT» MUHNCTEPCTBa 3APaBooXpaHeHs Poccurickon ®eaepaunm)

AHHOTauuA: [lpn MHEKLUNOHHbIX 3a001€BaHNSAX Pa3INYns B COCTOSIHUN 340P0BbS MEXAY
MYXYUHAMU U XXEHLUMHaMN ABJISIOTCS pe3y/ibTaTOM B3auMOAeiCTBUS
61010rn4eCcKnX n CoUNOKYIbTYPHbIX (hakTopoB. CnenoBaTesIbHO, BO3PacT,
conyTcTByoLUne 3ab01eBaHUS, reHeTndYeckas rnpeapacrooXeHHOCTb,
reorpaguyeckoe pacripefesieHne naTtoreHos, noBeAeHne B OTHOLUEHUN 340P0BbS U
FOPMOHaJIbHbIE B/IMSHUSA - 3TO JINLLb HEKOTOPbLIE U3 MPUMEPOB pa3Hoobpasns
MEXaHU3MOB, 0O BbACHSIIOLUMX M0JI0BbIE Pa3INdYus. ITU pa3Hoobpa3Hble haKTopPbI
3aTPYAHAOT pa3rpaHNyeHne Toro, 4To CBA3aHO C NoJIoM Kak bBuos10rn4yeckou
CYLUHOCTbIO U reHAepoM Kak coLnasibHbIM (heHOMEHOM. [1erCTBUTE/IbHO,
conyTcTByoLmne 3abosieBaHus], BO34ENCTBUE NMaTOreHoB, NoBeAeHNe B OTHOLLIEHUN
3/10pOBbSA U [OCTYMN K MEAULIMHCKOW MOMOLUM MNPENSTCTBYIOT Pa3BUTUIO
60/1bLUNHCTBA MHPEKLUMOHHbLIX 3aboieBaHnI. 10/10BOM AUMOPPU3IM TakKe B/INAET
Ha npouecchl, BKl0Yasi UMMYHHYIO CUCTEMY, UCI0/b3yeMble MakpoopraHu3iMom 4151
60pbbbl ¢ MHpEKLMEN.

Knlo4eBbl€  yHpekunoHHbIe 6one3HM, reHaep, noaosov aumopgusm, COVID-19, uMMyHUTET
CJI0Ba:

BBeneHune

BONbLWNHCTBO 3NNAEMNONOTNYECKNX NCCIeA0BaHNIA NOKa3aan, 4To
MY>XCKOW MoJ1 BNAeTCA PakTOPOM pUcCKa MHPEKLMOHHbIX 3a00/1eBaHU.
CnepoBaTenbHO, XEHLLNHbI AEMOHCTPUPYIOT Bonee BbICOKY CNOCOOHOCTb
pacno3HaBaTb NAaTOreHHbIE MUKPOOPraHN3Mbl, 3a4eNCTBOBaTL bonbLue
BPOXAEHHbLIX UMMYHHbIX KJE€TOK U 3anyckaTb bonee cunabHble aganTUBHbIE
NMMYHHbIE PeakLum, YeEM MY>XYUHBI.

Llenb

MockonbKy 60nbLIoe KoNn4ecTBo paboT NOCBSLLEHbBI POV NOMOBOIO
anmopdursMa B NPOTUBONHMPEKLMOHHOM UMMYHUTETE, HALLEN LESbIo
ABJIAETCHA KPATKOE N3N0XKEHNE KPUTUHECKMUX UMMYHHBbIX Npobnem.

MaTtepuan n metonbl HccrenoBaHNA

Mpwn BbINOHEHUW AaHHOW PaboTkl BbIIN MCNOb30BaHbI Ceaywme
MeTO/bl: MeTo4 aHanorum, metoq 060bLLeHns, MeTod CPaBHUTENbLHOMO
aHanu3a, MeToj CUHTEe3a, MeTo aHanu3a U3y4yaemom nuTepaTypsl.

Pe3ynbTathl UCCNefoOBaHUA U UX OOCYy)KaeHHne

BpoXaEHHOe pacno3HaBaHWe NaToOreHoB BKJIIOYAET MHOMOYUC/IEHHbIE
MeMbpaHHble N LMTO30JIbHble MOJIEKYIbI, BKAOYasa Toll-nogobHble peuenTopsl
(TLR). B T0 Bpemsa kak 3kcnpeccns TLR4 Bbilwe B HeMTpoduiax n
MaKpodarax y My>X4uH, skcnpeccnsa TLR7 Bbiwe y xeHWwmH [1;2].
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Habop BPOXXAEHHbLIX UMMYHHbIX KNETOK CTUMYNMPYETCA MegnaTopamu
BoCnaseHus. B oteeT Ha nmnononucaxapug (JINC) ympkynmpyowme
MOHOHYKJIeapHble KNeTKN MY>XX4YUH NpoayumnpytoT 6osblie hakTopa HEKpO3a
onyxonun (TNF), 4eM y eHLWuH [3]. 3To OTKpbITUE NOoATBEPXKOAETCA
HabngeHneM 3a CENCUCOM, MPU KOTOPOM Y MY>XXYUH BblpabaTbiBaeTCs
6onbLue BOCNanMTeNbHbIX LMTOKUHOB U MEeHbLUE NPOTUBOBOCMAJINTENbHbBIX
LNUTOKWNHOB, Y4eM Y XeHLmH [4;5]. C opyron CTOPOHbI, MOHOHYK/I€apHble
KJIETKN MY>X4UMH npoayumpytoT bonblie IL-10, uMMyHOperynmpyoLiero
LMTOKNHA BPOXXAEHHbLIX M afanTUBHbIX UMMYHHbIX peakuuil, B OTBET Ha
BUPYCHble nHgekunm Yepes nytn TLR8 n TLR9, 4yemM MOHOHYKJ/1IeapHble
KJIETKW XEHLLMH [6].

bonee TOro, afanTMBHbIE MMMYHHbIE peakLMn KaxxyTcs bosee
3P PEKTUBHLIMU Y XKEHLLMH, YEM Y MYXKYUNH. Peakunsa aHTUTEN Y XKEHLLMH
06bI4HO BbILLE, YEM Y MYXX4YUH [7]. ¥ XeHWMH HabnogaeTca NoBbILWEHHOE
KOJIMYECTBO B-KNeTok, npogayumpyowmx MMmMyHornobyanH, n bonee BblCOKME
NCXogHble YPoBHU MMMYHornobynnHa. Coobuianock, 4To peneptyap B-kneTok
YCUMBAET 3TO pasanyme [8]. Y XKeHLVH Bbllle NCXOOHbIA ypoBeHb CD4™ .
KonnuecTBo T-kKneTok n 6onee BbICOKoe cooTHoweHne CD47/CD8™, yem y
MY>X4YMH COOTBETCTBYIOLLLEr0 BO3pacTa, TOrAa Kak y My>X4uH NCXOA4HOe
kosmyecTso CD8 * T-kneTok Bbiwe [8]. CnepnosaTesibHO, 6opbba UMMYHHOIA
CUCTEMbI C MHEKLMOHHBIMK NaTOreHaMu 3aBMCUT OT MOJIOBOrO AMMOpgn3Ma.

SCTPaanon, BEPOSTHO, ABNSETCA Hanbonee WNPOKO NCCea0BaHHbIM
MNOJIOBbIM FOPMOHOM. HU3KME KOHLEHTPaUMN 3CTPaAnoia CnocobCcTByoT
peakumam Thl-Tnna n KNeTo4HO-0NOCPef0BaHHOMY UMMYHUTETY, TOrAa Kak
BbICOKME KOHUEHTpaumn 3CTpaamnona NHAyUnpyoT peakumm Th2-tvna u
rymMopanbHbln UMMYHUTET [9; 10]. A'3BECTHO, YTO NPOrecTepoH N TECTOCTEPOH
061a4aloT WMPOKMM NPOTUBOBOCMANINTENbHBLIM AENCTBUMEM 1 NOAABASAIOT
BPOXOEHHbIE UMMYHHbIE peakuun [9; 11].

KacTpaumnsa cCamMLOB MbllLen CHMXAeT YyBCTBUTENbHOCTb X035MHA K
onpefesieHHbIM NHPEKLNAM, TOr4a Kak BBeeHne TeCToCTepoHa CaMKaM
MblLLEN MoBbILAET X BOCMPUUMYNBOCTL K 3TUM MHGeKumnam [12-15].
SCTPaanon 3alWmulaeT CaMoK KpbIC OT BakTepuanbHOro cencmnca u ocnabnser
noBpexneHns TkaHen, Bbl3BaHHble Helicobacter pylori y mbiwen (11;12; 7).

bepeMeHHOCTb - 3TO Nepnoa CePbE3HbIX TOPMOHAJIbHbIX N3MEHEHUN C
0cobon BOCAPUMMYNBOCTLIO K MHPEKLINAM N PUCKOM OCJIOXXHEHWUI OS5 N10oAa
N MmaTepwu. B Te4eHne nepBoOro TpUMECTpa PUCK nepenadn nHpeKUnn niogy
BCTPEYAETCA peliko, HO YacTOo NPUBOAUT K BbIKMAbILY, B TO BPEMS KakK
NHEKLNM B TPETbEM TPUMECTPE MOrYT NPUBECTU K OCJIOXKHEHMAM A4
MaTepun 1 nnoga [3;7]. U3BECTHO, YTO BOCNPUUMYNBOCTb K JINCTEPUNO3Y,
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TOoKconna3Mo3sy, kaHamposy n BUY-nHpekumn ysennymsaeTcs BO BpeMs
bepemeHHOCTU [2]. PUCK 3apaxeHns NNCTepno3om y bepeMeHHbIX XXEeHLMH B
20 pa3 BbiWwe, 4eM y HebepeMeHHbIX, @ PUCK CEPOKOHBEPCMM TOKCOMIa3Mo3a
YyBE/INYMBAETCSA B 2,2 pa3a Bo BpeMs bepeMmeHHoCTH [3].

TAXKeCTb MH(EKLNKN MOBbLILLAETCSA Y 6€pEMEHHbIX XXEHLLWH; OHUN B CEMb
pa3 Yalle nonagatoT B 60NbHULY, B Ba pa3a Yalwe yMUpatT OT BUpYyCa
rpunna, 4em HebepeMeHHble XeHLWKHbI [3; 13-15]. X0oTS XeHLWNHbI, No-
BUANMOMY, 3aLlLMLLEHbl OT MHPEKLNOHHOIMo PUCKa C NMOMOLLbIO 3CTPOreHoB
KJIMHUYeCcKune HabnogeHnsa nokasbiBaloT, 4TO BO BpeMsi bepeMeHHOCTH
BbICOKMNE KOHUEHTpaLnn 3CTPOreHoB BpeaHbl /15 peakunm opraHn3Ma Ha
NH(EeKLNIO.

B TeyeHune TpeTbero TpMMecTpa BbICOKNE KOHLIeHTpaunn acTpagmonia n
nporecTepoHa NpeaoTepawaoT 3PPEKTUBHbIE UMMYHHbIe peakunn Thl un
CTUMYJINPYIOT UMMYHOPErynaTOPHbIE UMMYHHbIe peakuun Th2.

NHD ek MOYEBLIBOAALLMX MYTEN ABAAIOTCA Hanbonee 4aCTbiMU
NHEeKLNAaMN BO BCEM MUpe, BCTpeYatowmnmmnca B 53 067 cnyydasax Ha 100 000
XeHWwmnH n B 13 689 cnyyaax Ha 100 000 My>X4unH. Y XXeHLWNH B BO3pacTe OT
16 0o 35 net BEPOATHOCTb Pa3BUTUSA UH(PEKLNA MOYEBBLIBOASALLNX MyTEN
npumepHo B 35 pa3s Bbilwe, 4eM Yy My»X4uH [10]. XoTa aHaTOMUYeckume
pasnnyns y>xe faBHO npeanaratTCs B Ka4eCTBe OCHOBHOM0 00bACHEHNS
npeobnafaHnsa XeHLWWH, Yalle cTpagalowmx MHHEeKLUMAIMM MOYEBLIBOAALLNX
nyTen, NOSBAATCA Apyrue akTopbl, KoTopble 6osiee NONHO 0OBACHAT
NOBbILWEHHbIA PUCK NHEKLNIA MOYEBBIBOAALLNX NMYTEN Y XMEHLLNH; 3TK
(haKTOPbI BKJKOYAIOT MNOJSI0BOW aKT, BO3AENCTBME NPOTUBOMUKPODHbIX
npenapaToB, 3CTPOreHHbIN CTATYyC, KOHTPaLenuuio, BAMAIOLLYIO Ha
MUKPOOMOTY BRaranuuia.

Y MY>XYUH NHPEKLUN HMXHUX OblXaTesIbHbIX MyTen pa3BmBaloTCa Yalle,
4YEeM Y XEHLLWH, KaK NoKa3aHo B ABYXJIeTHEM €BPONeNCcKOM NPOCNeKTUBHOM
nccnenoBaHMn, oLEeHNBAOWEM YacTOTy BHEOONbHUYHOM MHEBMOHMNY
(16 npoTtme 9 cny4vaes Ha 10 000 yenoseko-neT) [8; 9]. HanpoTme, CUHYCUT K
TOH3UNNINT Yallle BCTPEYAKTCA Y XEHLUNH, YEM Y MY>XYUNH; 30€Cb MEHbLINN
pa3Mep YCTbs OKOJIOHOCOBbLIX Ma3yX Y XXEHLWMH MOXXET 06bACHATb Takon
anmopcusm [10].

B uenom, My4yuHbl 6osbLue noaBep)xeHbl bakTepnanbHbIM 1
napa3snTapHbIM NHEKLNAM, YeM XeHLLWHbI, 3a nckayeHnem Escherichia
coli, Borrelia burgdorferi n Chlamydia trachomatis.

MonoBon gMMopdur3M Takxe obHapyXMBaeTCsa NPU PakoBbIX
3aboneBaHunAXx, cBA3aHHbIX C bakTepmnanbHbIMK MHDeKUnamm [12-15]. Mo
CpaBHEHUIO C XXEeHLWNHaMK, Yy MY>XXYNH Yallle BCTpeYaeTca ageHoKapLunHoma
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Xenynka, CBsizaHHasa ¢ nHgekunen H.pylori, 1 HEXOOXKUHCKME NUMEOMBbI,
CBSA3aHHble C H(ekumen C. burnetii, 4yem y XeHwwmH [12; 15]. HanpoTwus,
XKEHLLUNHbI 60s1ee BOCMPUNMYMNBLI, YHEM MYXKHMHbI, K Pa3BUTUIO TMMEOMbI
NpUAATKOB rfasa, CBA3aHHOM C uHgekunen Chlamydia psittaci, 1 nepBUYHbIX
KOXXHbIX B-KNneTo4HbIX TMMEOM, CBA3aHHbIX C MH(eKumnen Borrelia burgdorferi
[14; 15].

BbiBOAObI

NHekumn - 3To0 MHOrohakTopHble 3aboeBaHns, Ha NPOSBAEHMNE U
pasBUTME KOTOPLIX BANAIOT COLMANbHasa OpraHn3aumnsa n nopegeHmne B
OTHOLLEHNX 340P0BbA. bronornyeckne geTepMnMHaHTbl TakKXe BAMSIOT Ha
TeyeHne NHPEKLUMOHHbIX 3aboneBaHnn, KOTOpble YaCTUYHO 00y CNOBEHDI
MMMYHHbIM OTBETOM W MOABEPXXEHbI FOPMOHAIbHOMY BJINSHUIO U
XPOMOCOMHOM NpeapacnosioXeHHOCTH. TakuM 06pa3oM, BOCMPUNUMYNBOCTb K
NHEKLNAM MEHAETCS B TeYeHMe XN3HW YenoBeKa. [Tocne rnososoro
CO3peBaHNA XEHLLUWHbI N3HAYalbHO MeHee BOCNPUNUMYMBLI K NHEKLMOHHbIM
3ab0/1€BaHMAM M3-3a UX CNOCOBHOCTN MOBNNN30BLIBATL M aKTUBMPOBATL
BPOXAEHHbIE M afanTUBHbIE MIMMYHHbIE peakLnn, Torga Kak Bo BpeMms
6epeMeHHOCTU CTUMYIMPYETCA UMMYHOPErYAATOPHbIN MIMMYHHbIA OTBET
Th2. Y MyX4unH TectocTepoH obnagaeT MMMYHOCYNPECCUBHbLIMY
cBomcTBaMu. KpoMe Toro, reHeTu4eckme hakTopbl onpenensoT Ncxon
NHMEKLMIA N YH4aCTBYIOT B BOCAIPUMMYMBOCTIN U YCTONYUBOCTU K MUKPODHbIM
areHTaM. HekoTopble MUKpOOpraHn3mbl paspaboTanu cTtpaTernmn, KOTopble
NCMOJIb3YKT FOPMOHAJIbHbIE NI XPOMOCOMHbIE BJINAHUSA 019 BbXMBAHUA U
pa3MHOXeHUS. [03TOMy N0A0BON ANMOPHU3M HEODBXOOUMO Y4YUTbLIBATbL NPU
pa3paboTke NPOTMBOUH(EKLNOHHBLIX METOLOB JIeHEHUS.
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