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B cmambe obcyxacaaromes meopemuveckue U MemMof0A0TUMECKUE NOAXOAbL K ONUCAHUK CUCIMEMHO20 BOCNAACHUA
Kak 0BWienamonoiudeckoto npoyecca. Yxassisaemea, umo cosianue MoZeau CUCIEMHOLO0 BOCNAAeHUs nompebyem un-
MELPUPOBAHUA KAUHUMECKUX U IKCTIEPUMEHMANABHBIX, MOACKYAAPHBIX U NONYAAUUOHHBIX UCCACLOBRHLLI.
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Theoretical and methodological approaches to descriplion of systemic inflammafion as general pathological process are
discussed. It is shown, that there is a need of inlegration of wide range of types of researches to develop a model of sys-

temic inflammation.
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Beem zuBbM cymnecTam npHCyiM Tpu 6a30Bble (yHK-
LIMH: TIHTAHHE, PA3MHOMKEHHe M CoXpaHestie (3alllMTa oT NO-
Bpeasaenns). [ locaeansn ynxups norpe6osara yze y mipo-
KAapHOT HAAHUMS CHELMAAMBHPOBAHHbIX CTPYKTYP TeHOMA.
Tax, y npeacrasmreseii Beex BHOAOIHMECKHX HAPCTB, KPOMe
BHPYCOB, BbIIBAEHO 308 6AM3KUX 11O GYHKIDM U NPOHCXOX -
ACHHIO KOHCEPBATMBHBIX OEAKOB KAetodHoro cipecca [54}:
Geaxn Teroporo moka (BTLL), ATMasm, cunreraser u
OKCHAOpeayKTasbi, (axtopnt perenepaipn JHK, mporerm-
KHHA3bl, PETYAATOPbI KAETOYHOMO LHKAA, anonTosa H Ipo-
TEKTOPBI KAETOuHOH perenepauny. KaeTounbit crpecc muay-
LHPYETCA (PAKTOPAMH YTPOSbl TIOBPEKAECHHS MaKPOMOAEKYA
[54], Braouas geficTByloIgHE Yepes HATTEPH-PACTIORHAOILHE
penerropnt {([TPP) wexoropvie morexyamt DAMP (dan-
ger-associated molecular pattems), x kotopem orHocaT ot-
ACABHBIE [IPOAYKTbI TKAHEBOTO IIOBPEMAEHMs M THIIOBbIE
vikpobuble antmrenst — PAMP  (pathogen-associated
molecular pattems) [2]. Kpome Toro, yrupsepcarbHemmu -
JIYKTOpaMH KAETOYHOTO CTPECCA SBASIOTCH KPHTHYECKHEe H3-
MeneHHs nokasaTeAeil Tomeoctasa: pH, ocvoTHuecKoro aas-
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ACHIA, TEMIIEPATYPBI, OKCHTEHAITHH, SACKTPOARTHOTO H SHED-
TETHYECKOTO 6aAaHca, CHCTEMBI MPOOKCHAAHT— AHTHOKCH-
aant [2, 35)], mvxponospe:kaenms membpal, B TOM 4HMcae
MHTOXOHZPHAABHBIX, PAJA MAKPOMOAEKYA, BKAIOYas CeKpe-
THpyeMble Geaxu, paspbisbl xpomocomuoit AHK w ap. [2,
25, 33]. D1 MSMeHeHHs AKTHBHPYIOT Ps/l TPAHCKPHTILHOH-
ubix Qaxropos (T(D), npexxae seero, NF-kB, asamongmx-
Al cBOEOOPASHBIM KOAABKTOPOM ZASl MHOTHX ITyTeH KAeTod-
no# axtusaupv [88]. Heobxomumo yunmsigats, wrro s ny-
TH He AMHEHHbI, OHH BOBAEYEHb! B CETEBbIE B3AHMOEHCTRHS!
[16, 87, 109], B Tom uncae 3a cyer NF-kB [88]. Cerespie
CTPYKTYPbl MHTEFPHPYIOT PA3AMMHBIE KaHAAbl AKTHBALHH

@, kak 1 pesyAbTaTHI 9TOH aKTHRAIIMM Ha YPOBHE T€HOMa,
TPAHCKPHITTOMA, TIPOTEOMa H METAab0AOMA, A PR3AHUHbBIE pe-
IYASTOPHBIE CHCTEMbI HMEIOT TIAPAANEABHDIE KAaHAABI AKTHBA-
LIHOHHBIX H CynpeccopHbix BAmaumi. | losromy nocreacrsue
AKTHBALMOHHOTO BOSAEHCTBHA HA KACTKY HE MOMSET ABASITBCS
aBCOAIOTHO TIpeACKasyeMbIM COGLITHEM, MO Kpaiiheil Mepe,
in vivo.

B ycaoBusix zeficTBuA (PAKTOPOB NOBPEHs/ICHHS XapaK-
Tep HH(OPMALIMOHHOTO OOMEHA, KaK MemITy KAETKAMH, Tak
H OpraHaMH, MEHSETCSA, MOABASIOTCS HOBbIE PErYASTOPHbIE
CHCTEMBI, TIPEXKJE BCETO LMTOKMHOBAs CeTh, BKAXYAIOILAA y
yeropeka Goaee 100 uprokunor u ux penerrropon [18].
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CrocofHOCTbIO TIPOAYLIMPOBAT M CBABBIBATH TOT MAH MHOH
CIEKTP LHTOKHHOB OOAZatoT, TIO-BHAMMOMY, BCE AKTHBH-
POBaHHDIE AAPOCOAEPHKAIUHE KACTKH MAEKOMHTAIOIIHX,
siatovas Herponb! [100]. Luroxumonaa cern unrerpupyer
AKTHBHPOBAHHBIE KAETKH B MPOrpamMMbl HMMYHOTeHesa M
socnarenns [117]. Oraeastble cocTaBAsiolNE IMTOKHHO-
BOM CETH NpH BOCIIAAEHHH MOTYT [eHePaM30BaThCA H MPH
B3AMMOAEHCTBHH C HeHPOSHAOKPHHHBIMHM (JaKTOPaMH yda-
CTBOBaTb B PASBHTHM CHCTEMHOH BOCTIAAMTEAbHOR peaKiMH
(CBP) [3, 124]. Dopmupopanme pyHKupMORAABHBIX CHC-
TeM BOCHAAEHHS TI0TPEGOBAAO HAAMUHE CAGH{HBIX CHCTEM:
PETYAALMH, MUKPOUMPKYAALMH, HHTETPALMK BPONSAEHHOTO
M ajanTuBHOrO MMMyHHTeTa, Bee sTH ycaoBHs BosHHKAM Y
TIO3BOHOUHBIX, HO HX TIPEABECTHHKH OOHAPYKMBAKOTCA M Y
6ecriosronounbIx AnBoTHbIX (DI

SBOJ\IOgHﬂ MEXAHH3IMOBR BOCHIAACHHA
y becnosponounbix

Bce coBpemennnie Tam sxusotHbix (6oree 30) cop-
MHPOBAAHCh B KeMOPHHCKHH TlepHOA —- [pPHMEpHO
490—550 man reT Hazaz. 3a 9To Bpems HCUEIAAM K TIO-
ABASAHCD HOBbie BHABL OHAKO COXPAHANCA IPHHLIMITHAAD -
Hbll YPOBEHb OPraHHBALMHM ITHX TPYIII, a TaK:Ke OCHOBBI
[IPEJIKOBBIX TEHOB, OOYCAOBMBIIMX TIOSBAEHHE HOBBIX CHC-
TeM B Pa3AMYHBIX BETBAX 3BOANOIMOHHOro Zepesa [19].

Cobpemennnie ry6kn cpean ocHosubix Tunop BI TR
HauboAee OAM3KH K TIPDEKOBBIM JOKEMOPHHCKHM 2KHBOT-
HbM. B ormmame or mux sbicoxcopranmsosammnbie DI TZK
(BO-BITH{), umeromne cneuparnsnpoBaBHbie OpraHHblE
CHCTeMbl, C(POPMHPOBAAH JBE OCHOBHDIE BETBH: EPBHUHO-
pOTBIE, UX OCHOBHDIE THIIbl — KOABYATbIE Y€PBH, HEMATO-
ZIbi, WACHHCTOHOTHE, MOAAOCKH; M BTOPHYHOPOTBIE — MT-
AOKOzHME W XopaocBble (ABHLETHVKM H  OGOAOMHHKH).
B korme xem6pHa MosBHAMCH TepBble MOPCKHE TIO3BOHOY-
upie (Tpetmit mozxmim xopaosbix). CucTema aaanTmBHOMO
MMMYHHTETa C(POPMHPOBAAACH TIO3/HEE, Y TIEPBbIX YEAIOCT-
ubix ppi6 — 430—450 man et nasaz [7]. [pumepno B
3TO K€ BPeMA MOABHAMCD U nepsbie Hasemuble BO-BI TR
(unenycroHOTHE U HePBH).

I'ybxru, HecMoTps Ha OTCYTCTBUE HETKOH OpPraHHOH AMd-
(pepEHLIMAIINH, HMEIOT BEChMA PASEBMTYIO CHCTEMY BOMKAEH-
HOTO HMMYHHTETa, a MMeHHO: Hoabtioci penepryap BT u
apyrux ctpeccoprbix Moaexya [91]; npeaxosbie opmbr Gea-
KOB THCTOCOBMECTHMOCTH, OOCCTIEMMBAIOIIME  OTTOPZKEHIE
aaroTpaHcaanTata | 76]; 6oaboit penepryap [1PP u apy-
IHX QElENTTOPOB KOHTAKTHOTO B3AMMOZAEHCTBHS, BKAIOYAs
toan-niogobusie penerrropbr (TLR), pasummbie sexrimbr,
HHTEIPHHBI, PELIEITTOPbI CYTIEPCEMEACTBA HMMYHOTAOGYAMHOB
(¢ aomenamu C2 u V), B ToM wcre wuHTepaeilkuH
(IL)-1-noaoctuwut pegerrrop [76, 126, 127]; aedencinm,
ApYrHe KaTHOHHbIE GEAKH, OTCOHHSHPYIOILME H aHTHOMOTH-
xonoao6ubie gaxtopet [76, 105]. Omocureanno cneupanu-
SHPOBAHHBIMH KAETKAMH BPOKAEHHOTO MMMyHHTETa y ryboK
ABASIOTCS TIOABHzKHbIE ameboBuanbie (arouutsl [76].

PeuenTopnplit anmapar KAeTox Iy6OK acCOLHHPOBAH C
PAsSAHYHLIMHM CHCTEMAMH BTOPHYHbIX TIOCPEAHHKOB, XOPO-
10 M3BECTHBIMH H Y MAGKONMTAIOUIMX, BKAIOHas MHTO-
TeH-aKTHBHpPYeMble TIPOTEHHKHHASh], afeHUAATLHKAASHYIO
H TYaHHASTUHMKA43HYI0 cucTembl, | | (D-cBAsblBaoLiHe
Geakn Ras (marvie G-6eaxu), cucremy NMpOTeMHKMHASbI
C, pasaminpie THposunKkHHasbi (Bralouas Syk-kuuasbr),
kaapMoayauH [53, 76, 127]. T'y6ku umeroT caosxnyio cu-
cremy cemericts 1D: Fox, Pax, Six, Set, Fts, T-Box
u ap. [571. Y BO-BITIK nossuanch katoueBbie ars paa-
BHTHA KACTOYHOTO CTPECCA M MPOAYKIMH MeAHATOPOB BOC~
narenns cemeiictea [ — NF-KB (oraesshbie gpopmb
ectb u y rybok), AP-1 u STAT [50, 89].

B orantse or ry6ok, KHIIeMHONOAOCTHBIX B MM N0Z06-
ubix, BO-BI'TiK umetor cepaeuno-cocyancryio (sraoko-
2KHe, TOAOBOHOTHE MOAAIOCKM, YAEHMCTOHOTHE ) HAH TOAb-
KO COCYAHCTYIO CHCTEMY, ¥ GOABIUHHCTBA BH/OB HE3aMK-
HYTOTO THMA, 2 Y AAHUETHHKOB, TOAOBOHOTHX MOAAIOCKOB
(0 ecTb NPepPHIBHCTOCTD KANMMAAAPOB), GOABLIMHCTBA BH-
Z0B KOABYATBIX YepBei H HEMEPTHH — samxHyToro [19].
Ocnosy cocyaos (opmupyer 6azarbHas Mem6paHa, Kak
TIPABUAO, HE HMEIOIAA 3HAOTEAHAABHON BLICTHAKH. Y TO-
AOBOHOTHX MOAAIOCKOB, KOABHAaTbIX 4epBeH M 060AOYHH-
KOB Ha AQMHHAPHOH MOBEPXHOCTH MeMBpaHbl MOTYT (HK-
CHPOBATbCA YACLUEHHbIE BHAOTEAHOLMT-NOAOGHbIE KAET-
K ¥ aMeéBOLHThI, He 00pasyoLlHe CIIAOLHOH 3HAOTEAR~
arpnoit Boictuaku [19, 107]. Bamkuyras cucrema muxpo-
unpkyaspm BO-BI'HK xadectenno oramuaerca ot cuc-
TEMbl MHKPOUMPKYASLMM TIOBBOHOMHDBIX M TIOAHOCTBLIC HeE
ofecrednBaeT (PyHKIMIO TKaHEBOTO TTHTAHHA M AbIXaHMA
JAaKe ZAA HX TIDHMHTHBHbIX OpraHOB; BOCTIAAMTEALHAst
SKCCYATHBHO-COCYAHCTaA PEaKUMA THIHUHASA AAS [103BO-
nounnix y BIT2K npaxTimeckn nepoamozkna.

Hepesaa cucrema y BO-BITH popmmpyerca wep-
BHDIMH y3€AKaMH, TH:KaMM HAKH Tpy6xamu {y XopaoBbIX).
Omua cBsisana ¢ MbleyHOR CHCTEMOH M OPraHaMH HyBCTB.
HefipocerpeTopuble kaeTKH NpH cTpecce BLIAEASIOT B Te-
MOAMMGY pasAMYHblE HEHPOTIENTHADLI, BKAIOYAA OMMATbI,
cy6eranpio P, a taxme AKTI, katexoramunb — mipe-
HMYLLECTBEHHO HOpaJpEeHaAMH M AODAMHMH, HO pas-
BETBAEHHOH CHUMIATHYECKOH HEPBHOM CHCTEMBI THIHMHOH
ars nossonounbix y BITZK wer [26, 40, 56). Kaerku
APUD-cucrembl B X CKOMAEHHS BBIAEAAIOT IHAOKPHH-
Hble (DAKTOPBI: PA3AMYHBIE TIOAMIIENTH/bI, BKAIOHAs HHCY-
AMHOMOA00HDbIE TIEITTH/Ab], THPOKCHH H HEKOTOpPBIE CTepo-
uanbie ropmonnt [21, 40, 51]. dpyrue oprambr {Abixanus,
BblAEAEHHS, HIU_HCBHPEHHE, mHPOBbIE TeAd H ﬂ.p) NPHMHE -~
THMBHBI H BbIABASIOTCS B OAHOM KOMIIAEKTE He Y BCeX BH-
zos BO-BI'IM, sxawouan xopaospix.

[eMoAnMpa COZEPAHUT TEMOLMTBL, B TOM HHCAE (arc-
untHpyowre rpanyaountst |7, 38, 85]. Beakosnie gax-
TOPBI TEMOAHM(BI IPEACTABACHD! MebCOAEPKALMUMY Ile.
PEHOCUMKAMH KHCAOPOAA, pere — TeMOrAoGHHOM (y or.
ACABHBIX BUAOB MOAAIOCKOB H HTAOKOHHX €CTh 3pHTOOLp:-
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TBL), aHTHMNpoTenHasaMu (()-MakporAoOyAHH M Jp.)
[103], onconunamu [12, 85, 89] — C-peaxrupibiv Hea-
KOM (CPB), C']\EKTHH&MH, BKAKYAA MAHHO30CBA3bIBAH)~
wre Aextunol (MBL), anzonumom, katnonsbivu Geaxa-
MM H 2pYyrHMK GakTepHLmaHbIME QakTopamu |7, 84, 89
['emoupTel MOryT remeprpoBaTh PasAMMHbBIE THAPOAA3bI H
ceoboannte  paaukaant  (CP), wumes aaa  storo
HA/IM-okcupasy, a y nexoroppix Buaos 1 NO-cumura-
3y, a TaKiKe (hePMeHTaTHBHbIe aHTMOKCHARHTBI: KaTaAasy,
FANOTaTHOHIIEPOKCHAASY, CynepokcHaaucMyTasy |5, 7, 45,
95, 111]. AxrusupopanHble reMOUHTB! MOTYT TIPOAYLHPO-
Barp Tpombokcannt ([ X) u npocraraangusnt (PG,
sxnovas PGE,), no 6oabumncreo sugos BO-BITIK ne
npoussoaar Aeikorpuenn (LT) [96].

Sxenpecenn [1PP y oraeabrbix suaos BO-BITH a0-
CTUTZET CBOETO AIOTEX M MOISET BO MHOIO Pas IPEBbIATh MX
pasnoobpasue y geaosexa. Hanprmep, y Mopekux exxeit (ur-
aoxoxue) BosiBaeHo 222 resa TLR u 203 suaa muyrpu-
xretoubx  penerropos  cemeiicrsa NOD/NALP [42].
Y BO-BITIK sosmmxator 1 komrmaemenT-noaobibie cHeTe-
vor [79, 80, 89]. Tak, y Bropunopotbix BbIBASIOTCSH
NpeAKOoBble (haKTOPh! KOMITAeMeHTa nossonousbix: C3, pe-
uenrropbt K npoaykram ero aktupany (CR), qaxropsr ars-
TEPHATHBHOTO, & Y acLHAMH (OBONOUHMKE) JAOMOAHHTEABHO H
ACKTHHOBOTO TTyTedl  aKTHBALIMHL PASAMMHBIX  FPYTIE
BO-BI'TIK summasiores npeakosbie (GpopMbl pAAA LTHTOKH-
wos: 1L-1, [L-2, IL-6, IL-8, I1.-16, 1L.-17, penenropnoro
mubaropa  1L-1 (IL-1ra), ¢axropa mexposza omyxoau
(TNF), Ttpancqopmupyromero  qaxropa pocra  6Gera
(TGFB), axtopa, HHrHbupylomero MHrpaHio Makpopa-
roe (MIF), 6enw, romororirmbie HbIM THIIAM HH-
tepeponos (INF) [11, 49, 58, 62, 63, 89]. Hexoropsie
3 9THX (PAKTOPOB HMEIOT KAETOUHbIE PELENTOPbI H YYacTBY-
10T B IIAACOHMMYHHbIX Tiponieccax. OHako HX HeAnssi pac-
CMAaTPHBATL KaK CAMOCTOSTEABHYIO CETERYIO CHCTEMY M TIDA-
MO aCCOLMMPOBATb € LMTOKHHAMM BBICIMX [O3BOHOYHDIX.

(Dynkumio remocrasa MOTYT BBINOAHATD TEMOLMTBI, KO-
Topble TIPH yYacTHH Geaxosbix (axkTopoB obpasyloT arpera-
Tbl, OJHOBPEMEHHO BBITIOAHSSE CBOH AHTHMHKOOOHbBIE (IYHK-
. C-Aexrurbl ¥ apyrHe onconmHbl MOryT (OOMHPOBATD
«pBIXABIE» TPOMODbL JTH TPOLECCH! OCOBEHHO XOPOIIO HAY-
Y€Hbl ¥ MHOTHX BHAOB YAEHHMCTOHOTHX [61] y BO—Bn?ﬁ
BbEBAAIOTCH W TIpEJKOBbIE q]Opr[ OTAEADHDBIX 6EJ\KOBle
{PAKTOPOB CHCTEMBI [€MOCTA33, BBIIOAHSIOLIHE PARAHYHDIE
(PYHKLH — TPOTEHHA3, AHTHIIPOTEHHAS, OIICOHHHOB H ajre-
sumos [23, 61]. Tax, orzeavubie aomennt Qubpumorena
HMEROT APEBHEE TPOMCXOMJIEHNE, a Hauboaee OAMSKHH MO
CTPOCHHIC K (PHOPHHOTEHY GEAOK KOATYAGreH /KOAryArH yHa-
CTBYeT B ONCOHM3ALMHM IPaMOTPHIIATEABHBIX GaKTepHR M ar-
PETAlMH FEMOLIMTOB. Y XOPAOBBIX OSHAPYKHBAIOTCS TIPE/IKO-
Bbte dopmbl @. X, arrurpoméuna [, obmero npeamect-
sernnka . VI v ¢. Buare6panaa. Onnako GoabimmcTeo
tpaKTOPOB CHCTEMbI FEMOCTa3a 00pA3OBAANCH ¥ NOBBOHOUHBIX
B pE3YAbTATE I‘EHHOI?( AYTIAHMKaLIHH.

Kak ussectno, BITK ne umeror wnBapuabeabmbix
reHOB M CHCTEMbl aZjaTITHRBHOIO KMMYHHTETA, HO yie Y
BO-TIBK, B €acTHOCTH, y HrAOKOMHX, HOSBASIOTCA
RAG renbi, 6Au3Kkue M0 CTPYKType K TeHaM peKoMGHHas
supycos repniec-rpynnst [ 24]. | Ipeanoaaraerca, yro st
CTPYKTYPbI YY&CTBYIOT BO BPOM/JEHHOM MPOTHBOBHPYC-
HOM MMMYHMTETE,

Y BO-bil ormeuaerca hopMuposante KAETOIHBIX
Y3EAKOB, HalOMHHAIONIKX FPaHYAEMbl Y BBICIUIMX [O3BO-
HOYHDIX, 33 CYET TAOTHBIX KOHTAKTOB MeMAY PAa3AMUHbI-
MM TMIIAMH TEMOIMTOB, MHKATICYAMPYIOIIHX NapasuTOB H
nHopoanpie Teaa {38]. Taxeke npakTHyeckn Bce THIBI
BO-BI 18 cnoco6unt x ocTpopasHoMy oTBETY H ApYTHM
kaaccuueckum npoasienuam CBP, a umenno: nosbime-
HIIO B PeMOAMM(pE KoaudecTea darouuros, U3, Ausouu-
ma, CPDB, AexTHHOB, Ae)eHCHHOB, HEKOTOPbIX SHAOK-
punnbix paxtopor [12, 62, 78, 84, 85, 89]. Ocrpo-
(asublii OTBET MHHMIIMHPYETCA TPAEMOH, HO CHAbHEE —
aeiicreuem PANMP, npu stom BO-BIK moryt coxpa-
HATb KHU3HECTIOCOBHOCTD MPH AeHCTBHH ACTAAbHbLIX ZAA
MAEKOTTHTAIOIINX KOHIIEHTPALMI ANTIONOAMCAXapHAA Tpa-
moTtpuuarteabinix 6akrepuit (L.PS) [78].

Taxum o6pasom, DI 1K umelor B werom Buicoxwit ypo-
BEHDb BOS/IEHHOTO HMMYHHTETA TIPH OTCYTCTBHH a/IalTHB-
HOTO HMMYHHTETa H HECOIIOCTABHMO GoAee HH3KYIO OpraH-
HYIO OpraHHSayMIo B CPaBHEHHH C TossoHouHbmMH. Oano-
spemerno BO-BI T umeror npeakosbie oprano-tare-
Bble M FeHEeTHECKHe CTPYKTYPBI AS MOABACHHS CAOHKHDIX
cHcTem MospoHouHbX. Mcexogusmd ycroemem ans storo,
KaK Mbl TIOAQTAEM, CTAAa KauecTBEHHO MHasd CHCTEMa MHK-
POLHPKYASLIMH KPOBH, BO3HUKIIAA OHOBPEMEHHO C NOAB-
AEHHEM [ePBbIX NIO3BOHOYMBIX. BB HaCTHOCTH, POAb MHKPO-
HHPKYMIIHE B (POPMAPOBAHHH OPraHHbIX CHCTEM OHMEBHMAHA
TIPH COTIOCTABAEHHH CTPOEHMs #abp pnib ¢ NPHMHTHBHBIMH
sabpavu v mabepupivi easnu BO-BEA [29].

JBOAIOIHA MEXAHUIMOB BOCNAAEHHA
Y DO3BOHOYHBIX

Murpouupxyasuus. Hauboree 6au3ox k nepesiv 6ec-
YEAIOCTHBIM TIO3BOHOYHbIM COXDAHMBLIMHCH J0  HALMX
BPEMEH TaKCOH KPYTAOPOTDIX Pbi6, 06Be HHMOUMX PUMep-
no 40 BuaoE Mymor M MMKcHH. Y 9THX KHBOTHBIX eCTb
GOALIIMECTEO OPraHOB, TIPHCYLIMX TOSBCHOUHBbIM (BKAIOHas
Tepe/iHMe OTAeAbI NOAOBHOTO MO3ra ), KpoMe HMMYHHOH ciic-
temb1 [14]. Conpemerinbie kpyraopoThie umelor Bce OTAEADBI
MHKPOLIMPKYASTOPHOH  CETH, BKAIOYas! COKDPATHMbIE [IpeKa-
OHAMIDBI, KallHAMIPDI, nOCTKaHHJ\)\Hpb], CHCTEMY C(})HHKTC-
OB H aHaCTOMOS0B MHKPOCOCYA0B, HEMPEPbIBHYIO K AM(xpe-
PEHLMPOBAHHYIO SHACTEAHAABHYIO BBICTHAKY, a TAKIKE pas-
BETBABHHYIO CHMITATHYECKYI0 HEPBHYHD CHCTEMY, TKAHEBbIE
aHAAOTH MOSIOBOTO BEILIECTBA Ha/AIOYEMHHKOB BBICUIMX IT0-
3BOHOYHBIX, PEHHH-aHIHOTeHsMHHYIo cuctemy, NO-peryaa-
M0, 3HAOTEAMH |, GOABIIOE YMCAO APYTMX NapaKkpHMHHBIX
peryasTopos cocyauctoro Tonyca [14, 97]. Cokpatrean-
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Hble MHKDOCOCY/bI KPYTAOPOTBIX, TAKAKE KaK U Y ADYTHX I10-
3BOHOYHDIX, PEArHPYIOT HA FHTIOKCHIO K HHbIe H3MEHEHUs ro-
meoctasa [97]. Sponoums MIKPOUMPKYAALIMKM LIA2 N0 Ha-
[IPABAEHHIO (POPMUPOBAHHSA TKAHECTELM(DHUHDIX THIIOB MHK-
POCOCYA0B, AAABHEHIIEH AUPPEPEHLIHALMY SHAOTEAHOLHTOR,
YBEAHYEHHs! LAOTHOCTH MHKPOLMPKYAsTopHOH cetu {6, 731,
Takske ormeyaercs ycuaenHe KCCYAaTHBHO-COCYAHCTBIX pe-
aKLH, TPeOYIOIWHMX H PasBHTHA CHCTEMbl AHM(OTOKA:

1) xpyzaropomobie uMel0T NPUMHTHBHDIE AHMQATHYE-
CKHE Ccepaua;

2) uearocmmote poibbl AOMOAHHTEABHO HMEIOT Pas3BH-
TYIO CHCTEMY AHM(ATHYECKHX IieAeil H TIOAOCTel;

3) Y 3eMHOBCAMBIX JOIMOAHHTEADHO TIOABAAIOTCA
AHM((ATHYECKHE COCYAbI; .

4) penmuauu UMeIOT COCYAMCTYIO CETb € (pparMeHTap-
HbIM TAQJIKOMBIIEIHLIM H KAATIAHHBIM KOMITOHEHTOM;

5) nmuyst — NOAHOCTBIC CHOPMHPOBAHHYIO COCYAH-
CTYIO CeTb C HaAMYHEM Y MHOTHX, HO HE Yy BCEX BHAOB,
AMM(pATHYECKHX Y3AOB;

6) maexonurnaowue — Goaee PA3BUTYIO CETh AMM-
(haTHHECKHX cOCYAOB H Goaee coBeplieHHbIe AMMQaTHE-
ckue yaanl [6, 14, 31, 52, 71, 108].

Mo:xn0 BbizeAMTD ABa STama CHHXPOBHOTO YCAOIKHE-
HUA OOIed OpraHH3aLMH ¥ COCYAMCTOH CEeTH Y MO3BO-
Hounbix: nosieaenne npumepro 300 mMan aet Hasaz nep-
BOrG KAACCA BHICIHNX MO3BOHOMHBIX — PENTTHAHH; H Aa-
Aee TIOABAEHHE TEMAOKPOBHDBIX TIOSBOHOYHbIX — IITHL H
MAEKOTIMTAIOLIHX, & 3TO CBA3AHO He TOABKO ¢ 6oAee pas-
BHTOH CHCTEMOI MHKPOIMPKYASLIMH, HO H C MHbIM Kade-
CTBOM CHUMIIATHYECKOH HepsHoi peryaaumu. [lpn atom
KHBOPOJAILME MAEKOTHTAIOILHE HMEIOT GOACE CAOKHYIO
CHCTEMY MHKPOLIMPKYAALMH, Y€M [THLbI — 6oAee 1034~
HHE MOTOMKH PETITHAHIH.

Hmmynnvie mexanusmot u socnarenue. Kpyraoporeie
PBIObI MMEIOT KPOBb, BKAIOYAIOIULYI0 SPMTPOLMTBI H pas-
AMYHbIE TOMYAALIMH A€HKOUMTOB (TPaHyAGLMTBI, MOHOLH-
Thbl, AMMMOLHTONOAO6HbIE KACTKH) M CMIOCOGHBI K OCTPO-
(asnomy oTBery Ha Tpaembi u uudexumu [110]. Oamaxo
AMMQOMIHBIE KACTKH HE HMEIOT | -KAETOHHOTO pellenTopa,
He TpoAyuHpPYIoT uMMmyHoraobyauubl (Ig), Ho y HuX ecTb
skenpeccus RAG renos, a Takike pacTBOpHMBIE H peLlen-
TOpHBIE TIPOAYKTbI ABYX BapHAOEADHBIX TEHOB AMMQOHA-
noix kretok (VLR), ne umeromux romororos y uentoct-
Hbix nossonounbix {37, 41]. Taxmm obpasom, xpyraopo-
Thie MPOLIAM TOABKO HA4aAbHble 3Talbl (IOPMHPOBAHHS
MEXaHH3MOB aJaNTHBHOIO HMMYHHTETA.

Beposrtio, B Konue xembfpus mpoucxoguaa Maccosas
rubeAb GOABUIONO YHCAA BH/IOB MO3BOHOYHBIX OT HH(EKIIMH.
ChaeacteeM 4Yero mocae pellleHHst TPOGAEMbl NUMAHUs
BOZHHKAA NMPOGAEMA COXPAHEHLS HOBBIX OPraHHbIX CHCTEM
OT MHKPOOOB M MX TOKCHHOB, crocoBHbiX ObICTPO pacripo-
CTPAHSITCS [0 KPOBEHOCHOH cHcTeMe. Jra MpobaeMa pela-
Aach (POPMHPOBAHMEM CAOMKHBIX MPOTPAMM BOCTIAACHHA H
A/IATITHBHOTO MMMYyHHTeTa. | [OAHOCTBIO PEaAM30BaTh STy

3a/1a4y CMOTAH [Ipe/KH YEAIOCTHBIX TIOBBOHOYHbIX. JITO T10-
TPeGOBAAD CYLIECTBEHHOIO YCAONCHEHHS TeHOMa, @ TIpeuMy-
ILeCTBa MPOSIBHAH cefs He cpasy — I0 Mepe TOABACHHA
HOBBIX, §0A€e BbICOKOOPraHH3OBAHHbIX BU/IOB XPAIUEBDbIX, a
3aTeM H KOCTHCTBIX Pbi6 H MX HA3eMHbIX HOTOMKOB.

Koctuerbie poifni umeror anmdonarsie oprambi, Bce
OCHOBHDIE TIONMYASLUMH AEHKOLHMTOR H CYBTONYASUMH AHM-
¢pormron: nopMarbkbie kareppl, CD41 u CD8Y T-aum-
qouursl [121], 6anskre no qysxuym x T-xeanepam (Th)
H  IPTOTOKCHYECKHM T—J\HMq)og}TraM MAEKOTIKTAIOLHX,
B-ammoustal, cexpernpyroume [gM u ofranaomme, Kak
Y SEMHOBOAMBIX H PENTHAMH, (JarclMTapHOH aKTHBHOCTBIO
[31]. Bemuoroamble 1 PENTHAMH AONOAHHTEABHO HMEIOT
KAACC @HTHTEA BTOPHYHOTO HMMYHHOro otBeta — lgY,
Gausxui o dynkpm k lgG Maekomrraloigyx, a B Kauect-
BE CEKPETOPHbIX AHTHTEA McroAbaytor lgM; rrruupr —
IgM, lgY, lIgA; mrexormraromme — IgVl, IgA, gl u ne-
ckoAbko noaxaaccos lgG ¢ Buipaskento QyHKiHMOHAALHONR
andrpepergnapeit {31]. B orarame or maexomwrrarommx,
TIPOBOCTIAAHTEAbHAA POAb [h Yy APYrHX KAACCOB TO3BOHOH-
HbIX AETaABHO He H3yueHa, HO TaK MAM HMHa4Ye CB3aHa C
(ParOUMTAMH H MIPOAYKIME LIMTOKHHOB. | aK, AHMQOLHTO-
NI0A06HbIE KAETKM MHHOT CTIOCOGHDI CEKPETHPOBATD KAIOYeE-
Bble A PasBHTHS MPOJYKTHBHOIO BOCMAAEHHS [IMTOKHHDI
— 1L-17 u MIF, Take ux axTHRHpPOBAaHHDIC KACTKH MO-
ryT cexperupoBath 1L-1, IL-6 u xemorsmbl amyx moace-
medicts — CC u CXC (praouan 1L-8), a taxxe npucy-
IHH BCEM ITO3BOHOYHbIM UMTOKMHOmoAo6Hbn DAMP —
HMGBI1 [37, 55, 86). Kocrucrbie pbibnt smeror mmpo-
xuit cnextp CC u CXC xemoxumos, TNFo, INFo, By,
Hexoropble poctosble qaxrtoper (Ho me CSIF u [L-3),
TGFB, MIF, IL- 1o/8, IL-6, IL-8, 1L-10, IL-11,
1L.-12, IL-18, 1L.-20, 1L.-24, 1o y 11X 1e BLLIRACHBI LHTO-
kuubl 1 hZ2-paga (IL- 4, IL-5, IL-9, 1L-13) u muorue
apyrie uuTokMHbI MaekormTaromux {122, 123]. Y penmu-
AMH H TITHL LHTOKHHOBAs CeTb BOAee pasBHTa, H9eM Y pbib,
HO MEHEe 4eM Y MAEKOIMHTAIOIHX.

Y MAEKONMTAIOIIMX MMMYHHBIH OTBET Hambonee AM(-
(EpPEHIMPOBAH B 3aBHCHMOCTH OT AHTHIEHHOH CTHMYAA-
UMM H COCTOAHHs OQTAaHH3SMA 3a CYET HAAHYHA GOABIIOTC
YMCAA KAGCCOB M TMOJKAACCOB AHTHTEA M CYBIIONMYASILHET
Th, cexpernpyrommx pasAHdHbIH CIEKTP UHTOKHMHOB |4,
18, 64, 65, 72, 74]. I'lpu sTom B o4are BocniareHHsA PO~
HCXOJMT KOOTIEPALHA PABAMYHBIX CYONOHYAALHH Makpo-
daros (M) u apyrux garouwtoB, ¢ OAHOH CTOPOHDI, H
Th, — ¢ apyroii. Tax, xaaccugeckasn aktuBayus Mg
1-ro tena (M1) ceasana ¢ Thl (INFy; TNFa/pB, IL-2
1 ap.); M1 axrusno cexperupytor TINFO; spgpextrann
TPOTHB BHYTPHKASTOMHBIX TAPASHTOB 34 CUET HPOTEMHA3 K
CP, uepes [1.-12 u [L.-18 cnocobetsyloT reHepaums i ax-
musamun Thl. [pu runepaxrusawmn M1 i runeppyrxypy
peryasmopubix T-kaetox Th3/Treg (TGFB, IL-10) M1
moryt TpaHcgopmupoBarbea B Mp-cynpeccopnr (IL-10,
TNFo) [18, 65, 72].
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[posocnarnreantvie M@ ua ore BHEKACTOMHOH HH-
(eKUMH MOryT Takke axTHBHpoBaTbea lg(G-uMMyHEBIMM
KOMITAEKCAMH; OHH KCIPECCHPYIOT SHAUHTEADHOE KOAHHECT-
po Fe-peuerrropos k arpernposannbm [gG (FeyR) u pas-
arunble THIBI CR, a Taxeke cpazanBbie ¢ KACTOMHBIM CTpec-
com TLR4 u apyrue [1PP |65, 72). D1u Md ne ssamor-
s Kaacemdeckuvi M1, onu criocobHbr cexpeTHpoBaTh Kax
mamamo  npopocnanwteasunte  (IL-15, TNFo, 11.-6,
LTBy), Tak u cynpeccoprbie (IL.-10, [L-Tra, PGE,) mean-
atopbl. B ovare rocnarenua atn M moryT BsanmogedicTso-
Batb ¢ neitrpogenavm 1 1hl7 (IL-17; TNFa, IL-22,
INFY u ap.), a npu cynpeccoproit Tpancopmampn — ¢
Treg [18, 22, 64]. [lpn cynpeccru Qaroupros mMoer or-
MeYaTbCA BbIPAKCHHAA SKCCYAATMBHO-COCYAHCTAA PEAKIHs
sa cuer PGE; u apyrux mexanmamos. lpu Brexretounoit
mnpexipi Th22 yyacteyloT B pereHepauy H CKAEPO3HPO-
panuk noxposubix Traned (1L-22; TNFa, poctosbie qax-
Topet ¥ ap.) [18]. [1posocniaaureanimie Mg, neitrpoguabi,

1 1 Th17 poBrexaiorcst B passuTHE ayTOMMMYHHOTO BoC-
TMAACHHS H OTTOpKeHHe aanoTpanciiaabTata [4, 18].

Anbreprarvsnas axvsayt Mo 2-ro mima (M2) cpsisa-
ma ¢ ThZ (IL-4, IL.-5, IL-6, IL-9, IL10, IL-13 1 2p.) u
OAMSKHX HM 110 (yHKIHH, 2 B HEKOTOPbIX CAYHasX H TpOMC-
xomaermno, Thy (IL-5), Thé (IL-6), Th9 (IL-9) [18 65,
72]. B cBoro ouepeab, Bbaeasmor Heckoabko nogranio VI2
(a,b,c,d), Braouan cynpeccoprbie M@ (1L-10) [65]. B ye-
roM, M2 obragaior ymepeHHOH BOCTIAAHTEABHOH AKTHBHO-
¢Thio, mo-passomy npomyumpyior 1L-18, [L-6, IL-10,
TGFB, IL-1ra, pocrosvie gakropst, PGE,, xak npasiro
[18, 65, 72), crafio sxcrpeceupyror FeyR, CR u TLR, no
CHABHO — He MHAYLMPYIOIGHE KAEToMHbOL crpece 11PP
(C-rexTHHDI, PELETTOPDI- «MYCOPILIMKHS, PELIETTOPbl K KOM-
MOHEHTAM 3KCTPAKACTOYHOTO MATPHKCA); OOMEH AaprHHHMHA
Goablie HanpapaeH He Ha obpasosarne NO, a Ha npozyrimo
KOMIIOHEHTOB Koaarea (npoarn, oxcxmpoauH). M2 uveror
BOABILIOE 3HAUEHME JAA PETEHEPALIMH H CKAEPO3UPOBAHUA TKA-
relt Tipu xpormsainm socrianesms. Kpome Toro, npn metasoit-
HOM MH(EKIHH M HEKOTOPBIX BAPHAHTAX AAAEPTHYECKOTO Mpo-
uecca M2, IgE u Th2 yuactsyror B 06pasoBatim sosurOpH-
AbHbIX HHMABTpaToB ( [h2 — uepes IL-5, 11.-13) u axrn-
Baipm Tywmix kaetok (1L-4, IL-13) [18, 77].

[osperaéHnbie SIMTEARH, SHAOTEAHH TOCTKATHAAPOB
H KAGTKH COEHHHTeAbHOI Tkanu gepes 1L.-33 axrusupyror
renepaumio | hZ2 w npoaykipmo y nex 1L.-4, 1L-5 u IL-13,
kpome Toro, [L.-33 cam criocofictByer aerpanyasipH Tyu-
HBIX KACTOK M 6a30(DHAOR, & TAKiKe MUIPalMH HEHTPOGHACB
s ouar Bocrarenns |18, 74].

[ lpyoprrernyio poan B obecIieyeHHH aHTUTEAOTEHE3A BO
BYOPHUHBIX AHMGbOHAHBIX OPraHax MrpaloT (OAAHKYAApHbIe
Th (Tth), xoropble B 3HAYMTEABHBIX KOAHUECTBAX TPOZLYLH-
pytor IL-21, a taxeke 1L.-6 u pasmramie gproxemsr Th
Th2 paza [17, 30, 82]. Mexay tem, Th2 urpaor kuoue-
BYIO POAb [IPH OPHEHTALMH IYMOPaABHOMG MMMYHHOTO OTBETA
5 uanpabrennu [gl-npoayuerros [116].

B moaeasnx in vitro renepauya Thl u Th2 nocur xon-
KYPEHTHDBIH XapakTep, HO i Livo BO3MOXNSHA M CHHEPTHA
mexxay namu [ 104]; sto xacaerca u yproxmuos — ux
pasieAeHHe Ha TIPOBOCTIRAHTEABHbIE U AHTHBOCTIAAHTEAD -
Hble 0 onpezeAeHHoil cTenens ycaosHo [18, 93].

B ueaom, paspurie KraccHIecKoro BOCTIAACHHS, 32BUCHT
OT COCTaBa KAETOMHOTC MH(HAbTpata (npeae veero, garo-
umros u | -kaerok). B ceoo ouepeap, aTo onpegeaser cra-
ZMM M BApHAHTbI MPOLIECCA: THOHHOE MAH 3KCCYZATHBHO-Je-
crpyktiBHoe Bocnarenwe (I/IB) (ocnombe a(pexropb
— mefrrpoMabl, kommaement  lg(G) ¥ pasauyubie Buab!
TIPOJYKTHBHOIO BOCHAAEHHS (Bce THITbI (AaroUMTOB B AHM(pO-
umron). B oraeAbHbx caydasx NpoMCXOAMT D9KCTPANOASLHS
PABAIMHBIX BAPHAHTOB BOCTAACHHSA, HATIPHMED, [IPH TIOCAOH-
HOM (DOPMHPOBAHHH CTEHKH XPOHHYECKOro abcuecca.

Ocobennocmu  BocnaaumenpHozo npouecca y no-
3sorounbIX. B HacTosigee BpeMs MCCAeZOBaHbl MH(EK-
LIMOHHO-BOCTIAAMTEAbHBbIE Tipolecchl y pwi6 [32, 96,
115], semnosoanbix [70, 98], perruamin [39, 47, 71,
112}, nrun [39, 59, 66, 71, 108] u marexonuraromux [4,
12, 18, 71, 94]. Jannbie 3THX HCCAeAOBAHHI MOKHO CO-
NIOCTABHTDb B PAZLY: PbiGbl — 3EMHOBOJHBIE — PETITHAHH
— OTHOb! — MAEKOIHTAIOILHUE:

1. Aefoupst kposu: npeobaaganme moHoHykAeapos (a0
90—99% y pbi6) cmenseTcA TIpeoOAAZAHHEM TOAHYACLIMTOB
Y MAEGKOIIMTAIOIIX; CHHZKAETCA 001U YPOBEHb AEHKOLMTOB
KPOBH, HO BOBPACTAET 3HAYEHHe BTOPHIHBIX AMMDOHAHBIX Op-
TaHOB H TIPOLIECCOB PELIHPKYASLIMM AMM(IOLIMTOB.

2. TlocaepoBatennto BO3pacTaer YyBCTBHTEABHOCTB K
TIOBpEK/ICHII0 BHYTPEHHVX OPTaHOB M CHUSAETCA CKOPOCTh
pEreHepalIMK TIOKPOBHDIX TKaHel: y pbi BbICOKasA pereme-
paLMsi BHE 3aBMCHMOCTH OT TEMNEPATYpPbl, Y 3eMHOBOAHBIX
M QENTHAMH OHA 3aBHCHT OT TEMIIEPATYPbl, ¥ MAEKOMUTAIO-
IHHX — MeHblIE YeM y APYTHX KAACCOB. FHaunnas ¢ pentH-
AMH, TIpM TSKEABIX TIOBPEKJEHHAX BOSHHKAET HEOOXOAH-
MOCTb B CKAEPO3UPOBAHKH TKAHEH; ¥ MAEKOLHTAIONINX HH-
TEHCHBHOCTh PYOIIOBBIX 3aMelLeHHI MaKCHMAAbHA.

3. Y pbib 1 3eMHOBOAHBIX B O4are BOCTIAASHHSA Npeobaasa-
IOT TIPOLYKTHBHBIE TIPOLIECCH] H MCHEE BBIDAKEHBI 9KCCYaa-
TuBHO-cocyaueTsie. Hamimas ¢ semuoroannix, npoayktisHoe
BOCTIAAGHHE MOKET TU(PQepeHIMPOBATLCA M0 XapaKTepy A0-
MUHHPYIOIUETO COCTABA KACTOMHOTO HH(HALTPATA MOHOHYK-
ABAPBI, SO3MHO(MHAB!, CMEIIAHHBI THIT — H3 MOHOHYKAGAPOR
H rerepopaos (HEHTPOMMACE Y MACKOTMTAIONRX). Y perrri-
AW W, ocobero, TITHY, BeTpedaloTea BapHanTel D/B B Biae
TBOPOKMCTOND BOCTIAACHHS, A MAGKOIMTAFOIIHX XAPAKTEPHO
pasprthe J/1B ¢ obpasosarvem muaxore raos. Jas rerepo-
(PMAOB PEITTHAMI H ITTHIL XAPAKTEPHO OTCYTCTBHE MHEAOTIEPOK-~
cuaaspl (XOTA STOT (PepMenT OOHAPYHKHBAETCA Y PhIO) M HH3-
kaa cnocobuoctb npoayuwposare CP. Y mackormrasormpix
Bbicoke KoHyenTpalpm CP Bo BHekAeTOUHO cpesie, MHAKTH-
BHPYA STAMHDI M ADYIHE TKaHEBble aHTHIIPOTEHHasbl, OTKPDI-
BAIOT IOPOTY TKAHEBOMY PACTIAABAGHHIO B YCAOBHSIX MacCOBOI
AETPAHYAALIME HERTPOMUAOB. Beposrmaﬂ A L])t‘HO‘VlEHEl
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— HEJOCTATOMHAS BO3MOAHOCTD Y ITTHLL ¥ PEMTTHAHE OrpaHH-
b odar DZB sa cuér npoueccos srccyaaTBrO-cocymcTO-
ro xomrekca (DCK).

4. Crcremible HHpEKLHH NPOSBASIOTCH Y PbIG K 3eMHO-
BO/IHBIX MHKPOOHOH KOACHHS3ALMEN BHYTPEHHHX OPTaHoB, He-
KPO3aMH, TIOBPEXJEHWSIMH COCYAOB, KPOBOHIAHSHMSAMH.
Y permunni — MHOKECTBEHHDIMM T'PAHYAEMAMH BO BHYT-
PEHHHX OPraHaX, 4 NPY BHEKASTOMHDBIX HHPEKUHMAX — C TIPH-
MECBIO TETEPO(PHACB, TIOPAKEHHAMM Cepaud, LEHTPAAbHOR
uepsrol cucrembl ([JHC), mapymenuamu apixanms, koop-
AVHALMH /IBHZKEHHS, CY/I0POraMu. Y NITHLL FeHepaAM30BaHHas
HH(EKLHA TAKXKE MPOTBARETCA BTOPHYHOH MHKPOGHOH KoAO-
HH3ALHMEN, 4aCTO [0PaKAETCs IHAOKAPA ¥ MHOKAPA, OTMeYa-
10TCH (PHOPHHOAHbIE OTADKEHHS] B TKAHSIX; OCHOBHbIE IPDH4H-
HbI CMePTH — TPoMO0SMOOAMM B AHBHEHHO BazKHBIX Opra-
Hax M cerrHaeckuil suzokapaut. Mexay tem, y ITTHLI, TaK
e Kak ¥ MAEKOIHTAOIIHX, MOMKET OTMEYATbCH JAMCT-
pecc-pearxupa LTHC, anxopaaxa u sbipaersmiil ocrpogas-
HBI OTBET, 4 B HEKOTOPBIX CAYYasX H PASBHTHE COCYAHCTOIO
HICKA IIPH TPpaBMax H m-lq)exs_ymx. B TO KeE BpeMH, Y MAEKO-~
MNHTAIOIIHX BIOPUYHAA KOAOHHBALAA BHYTPEHHHX OPratoB He
ABASIETCH aTPUOYTHBIM YCAOBHEM A€TAABHOIO MCXOAA TIPH
MH(JEKLFH; HALPOTHB, MHKPOLHPKYASTOPHDIE PACCTPOUCTRA
ABAAHTCAH ﬂ,OMP]}Ipr[OlgPM NAaTOr¢ HETHYCCKHM (paICTOPOM
KPHTHYECKHX COCTOSHHH.

Uacro cicTemmble HHQEKLMH y XHBOTHBIX BCEX KAAC-
COB MO3BOHOYHBIX, HECMOTPsSi Ha Pa3AHYHA TaToTeHesa,
ONpeICASIIOT KaK «CenTHueckuit npouecc». Mbl xe B
o4epe/HOH Pas CTaBHM BONIPOC — YTO €CTb CencHc?

Y MAEKOIHMTAIOIMX CHCTEMHBIE M AOKAAbHDBIE BOCTIAAHTE -
AbHbIE TIPOLECCHI MBYHeHbl Aydmie. Bo MHOMX caygasx
OLIpEAEAEHDI H MEZKBHJIOBDIE pasAHus 3mhx npoueccos. Oa-
HAKO 3TH PasAHYMA MeHee NPHHIMIHAABHDI B CPABHEHHH C
PASAHHHAMH MEHKAY MASKORMTAIOIIMMH H /IQYTHMH KAACCAMH
TMOSBOHOYHBIX. B 4acTHOCTH, APH MOJIEAMPOBAHHH SKCIIEPH-
MEHTAABHOIO CEITFHYECKOrD 1II0KA IPbI3YHbI, KONIKH H cobakH
Gonee ycroituuent k aeiicreiio LPS, B cpasnernm ¢ npuma-
tamu, xpoankamu M obuavi [ 34). Osupr u Teastra B cpasre-
HHM C TIpHMataMH, cobaKkaMH H KPbICAMH, OTBEYAIOT OTEKOM
ABTKHX Ha Boaee naskue zosbl LPS, no-suapmvomy, Beaea-
cTBHE GoAee BbICOKOTO COAEPHaHMs CTPOMAABHBIX MakpoQa-
roB B Mukpococyaax arbseoa [10]. B neaom, skcneprivento:
Ha PASAMMHBIX BH/AX MAEKOIMTAIOIINX JAIOT NPEACTABAEHHE
O KOHKPETHBIX KOMIOHEHTAX CEIITHYECKOTO TIPOLIECCa, HO OHH
He MOTYT TIO-HaCTOALIEMY HMHTHPOBATb CAOMKHOCTD K BHYT-
PEHHIOI HEOZHOPOAHOCTb KAMHEMECKOTo cerchca [34].

Taxae ocobeHHOCTbIO BbICOKOOPTaHH30BaHHBIX KH-
BOTHDBIX ABASETCH HAAMUYME Y HHUX TKAHEH, YYBCTBHTEAb-
HbIX K (JaKTOPaM KAETOYHOTO CTPECCA, B HAaCTHOCTH HeH-
ponos LIHC [67, 92] u uncyasmonpoayuenros [83].
BosmozHo, B aTOM Ke SAKAWHAETCH OJHA M3 TPHYMH
PasBHTHA AMPQPY3HOTO CKAEPO3Aa BHYTPEHHUX OPTaHOB
npu page 3a60AeBaHHH, aCCOLMHPOBAHHBIX C XPOHHYE-
ckum cucremunm Bocrarennem (CB) [1, 113].

B uerom, y MaekonuTaronmmx Horee CyLIECTBEHHYHO
POAD B BOCIIAAHTEABHOM MPOLECCE M PASBHTHH KPUTHHE-
CKHX OCACHKHeHHI urpaioT MexaHusmbl JCK, nestomy
OCTAHOBHMMCS HA HX CTAHOBACHHH Y TO3BOHOYHBIX.

BBOAIOQHH OTACABHDBIX COCTABAAKIOHX
IKCCYAATHBHO~-COCYIHCTOT0 KOMIIACKCA
Y N03BOHOYHBIX

[Tockoabky Mbl yie paccMaTpuBaAK CHETEMY MHKPO-
UMPKYAAUMH 3Zech W paree [3], aaree ocraHoBHMCA Ha
CHCTEMAX KOMIIAEMEHTA, [EMOCTasa, KMHHHOTEHe3a H
Tyunbix xaetkax kak APUD-cucreme 3CK.

Cucmema xomnaemerma — ojHa U3 HEMHOTHX CHCTEM
BPOMSAEHHOTO HMMMYHUTETd, TIOAYYHMBINAs CYIIeCTBEHHOE
paspurre y nossonounbix [79, 80]. Crenenp romororuu
paxropos C-koMrreMeHTa ¥ KPYTAOPOTBIX M MAEKOITHTAIO-
WMX OTHOCHTeAbHO Hemeauka, mopsiaka 30-50%. Tlpu
3TOM KPYTAOPOTBIE MMEIOT aAbTEPHATHBHbLIH H AEKTHHOBbI
(PAMP + MBL + MASP, ;, — C2C4 —> C3) nym
axtusauvm [79, 80, 110]. Maxropbi AektuHOBOro mMyTH
(MASP] ;) criocobubi katarusuposaTh obpasoBarye Qub-
PHHOBBIX CTYCTKOB MPH BOCMAACHHH, AYOAHPYS 3(QeKTbl
tpombuHa, . Xa u ¢. Xllla [36].

UentocTbie pbifibl HMeIOT GoAee COBEPIIEHHYIO CHCTEMY
komraementa |79, 80]: cpopmupopasnmtiica Membpanoara-
kytoupaid kommaexe (C5-C9), anaguraxcurm: (C3a, C4a,
(C5a), 6orce pasuoobpasubii penepryap CR na arogprax
H MACTOLIMTaX, KAACCHMECKHEH IyTh aKTHBALIMH Yepes (aKTo-
poi Clq,r,s. I'lpn atom Clg dyuxipmonnposan nepeorasiaib-
HO TOABKO Kak oriconuH, 3atem ripd yuactii Clr u Cls craa
saanmopeiicreosatb ¢ C2C4, a axmmpuposaroes 1gM (xrac-
ciaecknid iy} B CPD. [pn s1om aabreprarvsnbii myts y
pbi6 urpaet He menburyto poab, Yem C2C4-3apucumbie ry-
TH, OH MOZKeT HXPEKTHBHO (DyHKLHOHHPOBATL M TIPH HU3KOH
Temriepatype. Y KOCTHCTBIX phif Takzce TIOSBUAOCh 3HAYHTe-
ABHOE YHCAO HHIHGHTOPOB KOMILAEMEHTA, MNpeloTBpallale-
ILMX €r0 arpecCHIO B OTHOIEHHH COOCTBEHHDIX KAETOK.

Y maexommralonmx orMedaerca Goaee TecHas MHTErpa-
s komrnementa B JCK [4, 27, 94, 123]: Bospacraer pe-
[EPTYap KOMILAEMEHTCBASbIBAIOIIMX PELEIITOPOB Ha SHA0Te-
AHOLMTAX, TPOMOOUMTAX M MACTOUMTAX, AHAQHAAKCHHDI
(C3a u (CHa) obpasyiorcs B KuAKOH (pase B pesyAbTaTe
aeitereust Ha C3 u C) cepunoBbix npoTeHHas (HarouyTos,
aHHOHOB I'}mOXJ\OPHOﬁ KHCAOTHI, KaAHKPEHHA, TMAAZMHHAE,
TpombHHa, Xa, Xla, # orocpeaOBaHHOTO AeHCTBHA (HaKTOpa
Karemana (X]la) uepes akmusaumio Clq. B ouare moiinoro
BOCMIZAEHHST Y MAEKOTHTAIGILHX /A AKTHBALMH HEHTPOg:-
AOB HI'DaET POAb CHMGHOH KOMITAEMCHTa H IgG, COOTBRETCT -
senno, CR u FeyRII [4, 94]. Hecomuenno, yuacrue suyt-
DHCOCYAMCTON aKTHBALMH KOMIIAEMEHTA MPH PABBHTHH [IO-
KOBbIX COCTOAIHMH y Maexomrraiomux. | Ipu svom anagmaax-
CHHbI He MOTYT 63 BOBAGHEHHs CHCTEMb] FEeMOCTA3a BbISEATD
TPAHC(POPMALIMIO SHAOTEAMA, HO B 3KCIIEPHMEHTE GbICTpoe
nakoraenve B KpoBd CHa MOeT aKTHBHDOBATD ALMTOHHPO-
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BaHHDIE B MHKPOCOCYZIaX AAbBEOA HEHTPOMHABI C PASBHTHEM
oreka aerkux [119]. Tpn sexoropbix mvmyHokoMmAexcHbIX
saboaeBaHusAX pasBHBaeTcs xpoudeckui sapuant CB [1].

Cucmenma zemocmasa u kururozenesa. Crcrema remo-
CTa3a TORBHAACD ¥ MePBbX MO3BOHOMHBIX M HM3HAYAABHO
BOLIMOAHAAA JiBE B3aHMOCBA3AHHbIE (DYHKUIMH — OCTAHOBKY
KPOBOTeYeHMA H pasputhe Bocrarenmsi [23, 48] Yixe
rAyraopotble pbidbt umetor . X1 v paxropor BayTpente-
TO TYTH CBEPTHIBAKUMA KPOBH B HECKOABKO YTIPOIUIEHHOM BH-
ae (B JacTHOCTH, OTCyTCTBYeT 3Ben0 yeraenns — ¢. V1II
+ ¢. 1X) [61]. Yenocrupie poibpt mmeror yaxe 10 ochos-
HDBIX (PAKTOPOB FTOTO IIYTH: TISTh NPOTEA3 — TPOTPOMOHH,
d. X, ¢. X, ¢. VII, nporenn C u ux kopartoppl — TKa-
nesoit akrop (TF), @. V, ¢. VIII, rpombomogyrm,
riporerH S, a Taxae anrurpomtud HI 1 caosnyto cucremy
AKTHBALMH TAA3MHHOTEHE, BKAIOYas YPOKMHAZY H TKAaHEBOH
AKTHBATOp MAa3MMHoreHa, Oy-autvmaasmun [23, 48, 61].
AKTHBHOCTb (DAKTOpOB remMocTasa H TpoMGooOpasoBanms
Bo3pacTaer B pAAY poibbl < amMPuOMH < penTHAMH < ITTH-
ubl < MAexonMTaloigre. B gactHocTH, y Ty, B cpaBHeHMM
€ MAEKOIHTAIOILEMH, CYILECTBEHHO MeEHbIIE B [LAASME KPO-
BH sailyckatommx (axropos: V, VII, a npu nospemaensu
H pactBopuMol Qopmbr [, oTcyTeTByer M BHYTpHCOCY AH-
CThIA IyTh akTHBawp yepes Xlla [23, 61].

g popvuposarnn ICK neobxoguma Bsanmuas ax-
THBALMA CHCTEMbI reMOCTasa H 3HAOTEAHOLMTOR. Y KPYT-
AODPOTBIX ¥ XPAIEBLIX Pbi6 SHAOTEAHH, N0-BHAAMOMY, MO~
MET aKTHBHPOBATbCA NPOAYKTAMH AErpajayyH (pubpHHa.
OnHaxo y KOCTHCTBIX pbI6 Ha SHAOTEAMOLMTAX, MACTOLM-
Tax H TPOMOOLMT-NOJOGHBIX KAETKAX TOABAAETCA KOHCTH~
TYTHBHBIH PELENTOp K TPOMOHHY — HPOTEHHA3aMH aKTH~
srpyempiit peuenrrop 1 (PARy) [28]. 2rot penentop ax-
THBHPYETCH “aCTHYHLIM TIPOTEHHOAM3OM: BbIPAXKEHHO —
TpOMOMHOM, a Takike nAaasmusoM, §. Xa, ¢.VI]a u me-
TAAAOMIPOTEHHA3AMH  TPOMOOILMTOB ¥  MAEKOIHTAIOIIHX.
Y maexonuraroyux geiicteue Ha PAR{ momer wonpu-
£OBATh COKpAIlEHHe aKTHHOBbIX MHKPOMHAAMEHTOR LIMTO-
CKEAETa, U3MeHeHHe (POPMbl BHAOTEAROLHMTOB H 06pa3oBa-
Hie 3a30poB MexAy uumu [ 13]. Dror npouece npotexaer
TIPEHMYILIECTBEHHO B OOAACTH MOCTKAMMAASDOB H AEHKHT B

. OCHOBE SKCCYAATHBHOR peakumu [3, 4].

Puifbr ¥ 3eMHOBOHBIE HMEIOT B KpoBK Kuuubored [ 23],
On pacigenasiercs npoTerHasaMH MPH HHAYKUMH BOCIAAE-
HMs ¢ ofpasoBarveM GpaJuKiinHa. Y pPerTHAME Ha QoHe
60Aee BBICOROOPTAHM30BAHHON CHCTEMb! MUKPOLMPKYAALIH
TIOSBASIETCST KAAAMKDEHH- KHHIHOBAs CHCTEMA — KaAAMKpEH-
HoreH u BpicoxoMozexyaapupie krmnorert {BMK), aao-
1me 6oAee wHpoknR crextp kamamos [23, 99, 101]. Oaso-
BPEMEHHO y perrriaui nossasietcst . Xaremana (XII) B xa-
yectBe pacTBOpMOii Qopmbl [1PP — pacroasaér LPS,
KOAAATEH H HEKOTOpble APYTHE NPOZYKTHI TKAHEBOIO PacTia-
Aa, moaupocdaThl, uHopoaiyto nosepxuocts [23, 61, 101].
Ort Hapazy ¢ HEKOTOPBIMIL APYIHMH CEPHHOBLIMH TIDOTEHHA-
3aMH KaTaAHBHpPYeT obpasoaHie kaawkpenra [4, 23, 99].

BuyTpeHHMit NyTh akTHBALEM CHCTEMbI FEMOCTA3a CPOPMH-
POBaACs Y MACKOTHTaIOIMX ¢ nosisaeHueM §. X, koropbiit
axTueupyetes Xlla npu yuacrma BMK [23, 99, 101}, Ou-
HoBpemenHo Xlla ¥ raasmmH B3aMMHO aKTMBUPYIOT ApYT
zpyra. Hanmune ¢, Xla ne spasierca atpubyTHbIM YyCAOBH-
eM TPOME00BPRI0BAIIA H KHHHHOTEHESA, TIOCKOADKY ¥ TTTHY
¥ MOPCKHX MAGKONHTAIOIIKX ero TeH pexayupposat [23]. Be-
POATHO, (. Xaremapa NOBbIIIAET CTENEHb HBOBLITOYHOCTH Me-
XAHM3MOB, CBSISbIBAICIMX TIPOLECCHI NeMOCTasa, TPOMOOAH-
3MCA H KHHHHOTEHE3a MPH BOCTIAACHHH.

Tpomboyuumut kak KpoBsHbIE TAACTHHKH SBASIOTCA OT-
AHMHTEABHbIM TpHsHakoM Maekommraomux § 102] Y apyrux
KAACCOB T103BOHOYHDIX, HAPSTY C AAPOCOACPMAITHMHE 3PHT-

POLMTAMH, HMEIOTCE M SIPOCOAEpKAIIME  TPOMOOLMTLI
(FICT). O6brmo zro siteobpasible KACTKH pasmepoM
6—8 MM, ¢ ueGoAbHMM  AZpOM, B KOAMYECTBe

20—60 Tpic. /vra kposu. Y pwi6 npu mmoxcmm SCT mo-
IyT HacbnyaTbes remoraobmmom. Axmveupyrorca ACK au-
AoreHHbIMH H ak3crenubivi DAMP, zeficreyroupmm na
[1PP, sxnovas TLR, Ipn axrusaipm HCT moryr o6pa-
30BbIBATD ABYXMepHbIE CTOAGHKH H (PHKCHPOBATBLCA B TAKOM
BHZE Ha OTCACHHOH fasarbHOH MembpaHe MPK NOBPEACHHH
COCYAOB, HO TpEXMepHble CTPYKTYpbl, XapaKTepHbie JAA
TPOMOOLHTAPHBIX Tpombos, ne obpasytor [102]). ¥ ACT
naotrocts Olb /B3 u 002 /1 merrerpunos na nopssok ke
B CPaBHEHHH ¢ TROMOOLIHTAMH MACKOIMTAIOILMX, ¥ HHX TaK-
25€ OTCYTCTBYET KAIOYCBOI KOAAATEH-PACTIOSHAIOMH pelieri-
top — GP VI cynepeemeiictsa maMyHOrA0OyAHHOB | psizi
apymmx penerrropnbtx crpykryp [102]. ACK g axrvmu-
PYEOTCA TPOMOMHOM H KOAAATEHOM, HO CKOPOCTD aKTHBALHH
H aIperauyH Y HEX CYILECTBEHHO HIRKe, 4eM Y TPoMOOUHTOB.
Omn Taxzie He crocoBHbI arperHpoBaThca B OTBET Ha BO3-
AeHCTBHE AZPEHAAMHA H Me/IMATOPOB 0DPATHOH CBA3H — ce-
poronuna, TXA; u AZM.

TpoMOOUHTHI ABRAIOTCH He TOABKO (PAKTOPAMH FeMO-
CTasa, HO M (JATOLHATAMH — BEPOATHO, OHHM TNPOHSOIIAH OT
rpadyaounTapHnix remorparon [81, 102]. Tax, Tpomboyuprs:
MAEKOIHMTAIOIIHX KOHCTHTYTHBHO SKCIPECCHPYIOT GOAbILIOH
Habop PELENTOPOR, YUACTBYIONIHX B (JaTOLMTO3€, a UMEHHO:
[MPP —TLR (1, 2, 4, 6, 9), CID36, penernropsi k pop-
sanenmigam, CPB, Clg u C3bi xommaemenra, IgG
(FeyRID) u IgE (FceRI) [81, 114]. Tlpu garoumrose
MHKpOGOB TpoMGoumTh! obpasyior arperatst 81, 130].

TpoMBoUHTE! 1MeroT prBocoMBI H ONPEAEASHHOE KOAHYE-
crBo MPHK, no ochoproe xonmectso cexperpyembix mvm
parropoB Bbiteaserca us aeno [81, 114, 130]. Tax, Tpombo-
LUMTBI COAEHKAT AM30COMDbI € DOABIDIM HabOPOM TIHAPOAAS
(A-rparyant), mvetor HA D -okcnasy, npoxyumpyior CP
(ro ne NO, xoropas ux zesaxtmmpyer) [32).

AKTHBHPYIYT TPOMOOLIMTDI Pa3AHUHbIC (DAKTOPBI: SHAC-
rennbie DAMP  (ocobenno koanaren) u Muxpobubie
PAMP, uvmynnnte xommaexcwr, AJM, TXA,, mcra-
MHH, CEPOTOHHH, KATEXOAAMHMHbI, aHadHAaKkcHHbr — (3a u
C5a, TpombouprakTusnpyiommit paxrop, tpombun, CP,

1SSN 0031-2991
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wrroknsbt (IL-1, H.-6, TNFa), IL-8 u apyrue xemoku-
bt gepes peuenropst — CCR(1-5), CXCR(], 2, 4) [4,
9, 32, 81, 106, 114, 130]. TTpu axruBaumm npoHcxoAuT
JIETPAHYAALMA TPOMOOLMTOR: BHAYAAE TIAOTHBIE TEAbLA —
O-rparyant (cepororun, karsuuii, AJM) u o-rpanyAbt
(>100 6eaxos, Brnmouas P-cereKTHH M HHTErpuHbI) H B
HOCAEJHION Ouepeas — A-TpaHyAbl {NpoTeMHasbl, TAMKO-
su/1asbl, kartHonnble Geaxu). Cpean cexperrpyembix Gea-
KOB MOXKHO BbIJIEAHTD!

» (axtopel remoctasa: Qubpunoren, 1'F, BMK, ¢.
V, ¢. VI, ¢. X1, ¢. XIII, nporenn S, nrasmunoren,
OL2-2HTHILAA3MHH, HHTHOHTOP AKTHBATOPOB MAAZMHHOTE -
Ha 1 (PAL-1), ypokunasy (u-PA), tpombonmrapuniii
uaruburop TF (TFPI);

e aHTHNporenHasnl: OUl-awTuTpuncun, 0.2-maxporao-
6yant, Cl-wnrnburop; :

o murokmne: 1 NFo, IL-1p, IL-6, TGFo wu
TGFB, HMGBH;

o xemokunnt — CXCL: 1 (GRO-o), 2 (MIP-2),
4 (TF4), 5 (ENA.78), 6 (LIX), 7 (B-TG,
NAP.2), 8 (IL-8), 12 (SDF-1a);

o xemoxuum — CCL: 2 (MCP-1), 3 (MIP-1), 5
(RANTES), 7 (MCP-3), 17 (TARC);

e pacTBopuMmylo H peuentopuyio gopmm CD40L
(npeacrasurerp cemeiicrea TINF, axTupupyer augore-
anountst 1 apyrue CD40" xaerxu);

» poctoepie - (axtopr:  PDGF(a,b,c),
VEGF(a,c), IGF-t, HGF, FGF-2,
BMP(2,4,6), aurvonostun-1 1 ap.;

® MOACKYAbI aAresu: (PHOPOHEKTHH, BHTPOHEKTHH, OC-
TEOHEKTHH, TPOMOOCTIOHAMH, AaMuHMH, §. BHAreGpaHza;

« GaKTepHUHAHBI KaTHOHHBIA 6eAok [3-ausun [4, 9,
32, 81, 106, 114, 130].

{ [uToxumb1 TpOMEOLMTOR AEHCTBYIOT AOKAaAbHO; TIPH
AHCCEMHHHPOBAHHOM BHYTPHCOCYAMCTOM CBEPTHIBAHHH
(JBC) posmoxuo nakorrenue 8 xporn 1 GFB, TF4 u,
I10-BHAMMOMY, HEKOTOPBIX APYTHX XEMOKHHOB.

3a 06paTHMYI0 KaABLMABABHCHMYIO arperalio TPOM-
6oumToB oTBewaloT P-cerekTHHBbI, a 3a HeoBpaTHMYHD —
npenmymectsenso 1 u P3-unrerpunm [114, 130]. Ax-
THBHPOBAHHbIE TPOMOBOUMTBI MOTYT (PHKCHPOBaTbCA He
TOABKO Ha 6a3’aAbHOH MembpaHe, HO M HAa SHAOTEAHOLH-
Tax, K arperuposartbcst ¢ aefikormramu [131].

OcHoBHble (ynKkUMH TPOMBOLHTOR TIPH BOCTIAAEHHH
[4, 9, 81, 114, 130]:

1) y4acTue B HauaAbHBIX STanax POPMHPOBAHHS OUA-
ra Bocnarenng — JCK, murpagun (vepes xemokunni) n
TIPEAKTHBALMH MHTPHPYIOIIHX A€HKOLIMTOB;

2) ¢ukcanmsa, GaroLMTOs M YAaCTHYHOE YHHUTOMSEHHe
MHKPOGOB, MPOHHKIIMX B COCYAMCTYIO CHCTEMY, C OKOH-
HaTeABHOH yTHAMBauMeH TPOMOOLHMTAPHDIX arperaTos
MaKpodaraMH COCYA0B;

3) BblaeaeHse B CHCTEMHBIH KPOBOTOK ONCOHHHOB,
GaKTEPHIHAHDBIX areHToB U (PAKTOPOB TEMOCTA3a;

EGF,
CTGF,

4) (popMupoBaHHE TIOCPEACTBOM MHKPOTPOMG00Gpazo-
sans 6apbeproit pyrxums ICK npu paspumu 3/71B;

5) yuyacTHe B npoleccax TkaHeBOH pereHepaLHH H pe-
Tiapaluy;

6) npr CB — passurue JABC [43, 90, 128], wo u
YCHAGHHE aHTHBOCTIAAMTEABHOH pESMCTEHTHOCTH 3a CHET
nojaeprkanus sbicokoro yposra B kposn 1 GFP [60].

Tyurvie kaemxu (TK) xak xommonenr APUD-cucre-
mbl JCK obHapy:xuBatorcs yixe y KpyraopoThix poib B pac-
TMOAQTIOTCS, KaK H Y JAPYTHMX TOSBOHOYHBIX, TIPEHMYILECT-
BEHHO OKGAO MHKPOCOCYACB KOXKH H CAHSHCTBIX oborouex
[20]. I'panyast TK y pot6 npemvymectserno conep:xat Au-
B0LM, CEPOTOHHH, TeNaphH, TAMKOSHAASLI, GaKTepHLMAHDIE
TENTHAbI, HYKAEO3H/A3bl, POCYaTasbl H OTACAbHbIE CEPHHO-
Bbl€ TIPUTEMHA3bl, CTIOCOGCTBYIOUWIME M3MEHEHHIO MerKKAE-
TOYHOIO BEILECTBA M MHTPALHU KACTOK M3 cocyzor. Memxay
TEM, TPAHYAHPOBAHHbIE TEMOLMTDI, COAEPKAILHE THCTAMHH H
rentapuil, obHapyxusatorca M y nekoropbix BO-BI'IeK (or-
AEABHBIX BHAOB acuuami u waenuctonorux) [20]. ¥Yixe y ko-
ctuerbix poif TR cexperspyror npu axmBayus HHAKKATOP-
HbIE AN HHX (DEPMEHTBI — XHMA3b! M TPUITTASY, ONOCPeay-
I0LIHe HIMPOKHH CTIEKTP FPOTEOAMTHYECKMX H PETYAATOPHDBIX
PPEKTOB, B TOM UHCAe AeiicTBue TpumTashl vepes PAR; na
SHJOTEAHOLMTDY, HEKOTOPbIE THIThI KAETOK ariTreans (B va-
CTHOCTH, KMIIIEYHHKA) M ayTOKPHHHO Ha | I\, HO GOAbluas
KOHueHTpapus TpHTasbr AesakturHpyer PAR; [20, 120].

MAEKOIHTAIOLIHX 9TOT PELIETITOP TAKKE IPEHMYLIECTBEHHO
CBSI3aH C STHMH THTIAMH KAETOK, OTCYTCTBYeT Ha TpOMOOLH-
Tax, HO B OIPEJIEAEHHBIX KOAHYECTBAX KOHCTHTYTHBHO 3KCIT-
PECCHPYETCS M HA MHOTHX APYTHX KAETKAX, BKANOYaA HeHpo-
unt [120].

Y HexotopbIx KOCTHCTBIX PBI6 OTpRAA OKYHEODPA3HbIX
TK npoayuspyror ructamMmn; y HuX 06HAPYKHBAETCA M TIETT-
THAHDbEL aKTHBATOP AETPAHyASLEM | K —— IMCTAMMH-peAH-
sunr-gaxrop ([PM) (npoayumpyercs snaoreanoupravm,
MaKpO(iaramMi, AeHKOLMTaMH), a Takxke 3 THTIA THCTAMMHC-
masbisatognx peterrropos {HR) [75]. Boicoxue xomment-
PALIMH SK30TEHHOTO THCTAMHHA CMEPTEABHDI ZAS 3THX pbib.
[lprnma cvepmv cassana co cnasmom abepHbIX COCYAOB
(neficrane vepes HR-2) [75]. s semmoBoabx Hanwme
rHcTamuHa B | I He XapakrtepHo, HO oHH BbigeAsior | PCD
kaK kommonent koxuoro saga [15]. Hecomuernmo, rucravmm
Kak (PAKTOp SKCCYAATHBHDIX PEAKLMET NIPOABASIET celsl y pell-
THAHH, [TTHIL ¥ MAKCHMAAbHO y MAexomrraonmx [8, 75].

Axmusupyrores TK suzorennoimn DAMP u PAMP
uepes [1PP (pkawouas pemenrrop x LPS — TIR4),
TPOMOHHOM, AHAMHAAKCHHAMH KOMIAEMEHTa, THIOKCHEH,
namenenusivmu pH, mexaunveckumu BoszeficTBuaMM, M-
TokunamH, sikosanomzamu, [PM [4, 8, 69, 118].
Y maexonuTalOmHX NOSBASETCA M HanBGOAEe MOLIHbIH asi-
THreHcreypuanHbi paxtop axtusamme K — [gE u
Buicokoaupuunbiii perenrop FeeRI, ceasbmaomuit mo-
somepunte IgE ua nosepxnoctu TK [4, 8, 118]. 3ror
MEXAHH3M Of0CPEeAYeT MOBBILEHHYI0 YYBCTBHTEABHOCTD

10



NATONOIMMECKAS ®U3NONOIMNA U AKCNEPUMEHTANBHAA TEPANKUSA. — 2013, — Net

nemepnentoro tuna ([ TMHT) u eé cucremmyro cocras-
AFIOWYI0 — aHA(QHAAKTHUECKHH HIOK.

Y maexomraroigux TK mrerpupylotes 8 nprrokuxo-
Byio ceTh, pearupyd Ha umroxmmsr 11.-2-6, 1L-9-11,
IL-33, SCF, TNF« u cexpetnpys uprokumb! npu akTH-
papi:1 L1, 1L-1ra, 1L-2, 1L-4, IL-5, IL-6, IL-8,
IL-9, 1L.-10, [L-13, IL-33, TGFj, TNFo u GM-CSF,
T.e. APEHMMYILECTBEHHO OTHOCAIMXCA K | h2-pagy [44,
46, 68, 129]. B ouare socnarenna TK moryr aktusmo
B3aHMOAEHRCTBOBaTb ¢ 303HHOpUAaMH M | h2 npn passu-
min samearennolt gaspl [THHT [8, 46, 69]. I'lpu cuc-
TeMHBIX TIpoLleccax poAb |IX B pasBHTHH (PeHOMEHA IH-
NepuUMTOKHHeMHH He onpezeasiomas. Oanako 6wicTpoe
nosbenue yposhs 1 NFOL B kpoBu Moxer 6biTh cBsI3am0
¢ ero mobuausaunedt 1z geno B 1K [8, 69]. Kpowme Toro,
TK aBATIOTCA KAOUECBBIMH NPOAYLEHTAMH LHMCTEHHHAC-
Boix aefikorpuenos (LTCy, LTDy4, LTE,), xoropsre
HHUIMHPYIOT GPOHXOCIIa3sM M 3KCCYAATHBHO-COCYAHCTYIO
peakumo B ouare pocriarenns [8, 1181

Taxum o6pasoM, y NO3BOHOYHBIX PASBHUTHE OTAEAb-
ubix cocrapamomux DCK npoucxoanao nocrenenno
AOCTHIAO MAKCHMAABHOH 3(PPEKTHBHOCTH Y MAEKOIHTa-
roux. C oaHol CTOPOHBI, 3TO ONTHMMBHEOBAAO PA3BH-
THE MECTHbIX NPOABACHMH BOCIAAMTEABHOTO HpoLecca,
HO C ApYyroil, — MAEKOTHTAIOUIHE CTOAKHYAHCh C TIpO6-
AEMOH MHKDOLUHMPKYITOPHDIX PACCTPOECTE TIPH CHCTEM-
HOM /IeHCTBHH IIOBPEXJAIOIEHX (PAKTOPOB.

Bam\mqenue

Bce 6ecrnosroHOUHbIe KMBOTHBIE HMEIOT, B TOH HAH
HHOIl CTENEHH PasBHTHA, KACTOHHO-TYMOPAABHYIO CHCTEMY
Bposaéntoro ummynuteta. (OHH CHOCOGHBI M3OAMPOBATD
NIAPasHTOB M KHOPOJHbIE TEAZ C TIOMOIUBIO (arGIHTOB K
APYTHX KAETOK TIO THITY FPaHYAEMaTO3HOH peaKLMH TI03BO-
HOMIBbIX. Y MHOMMX BbICOKOOPTaHM3OBAHHBIX 6ECIIO3BOHOY-
HbIX NPH HHQEKUHH H MOBPEAACHHH OTMEHaeTCs PAJAL Xa-
paxtepnbix mpuskakos CBP: nosbonenne B remoamvige
CPB u apyrux ocTpodasHbIX GeAKOB, (QAroLMTOB H
CTPeCC-HRAYLIMPYeMbIX SHIOKPHHHBIX daktopos. Ognako
BECh KOMIAEKC aTpHOYTHBIX MATO(PHIHOACTHYECKMX MeXa-
. HMSMOB BOCTIAAEHHS] MMEETCA TOADKO Y MO3ROHOYHDBIX B CBS-
3K C TIONBAEHHEM Y HUX PA3BUTOH CHCTEMbl MHKPOLMPKYAS-
usn. Bee coctamasiolme aKCCyAATHBHO-COCYAHCTOO KOM-
[ABKCA ¥ TIO3BOHOMHBIX TIOCAE/I0BATEABHO [IPOTPECCHPOBAAR
OT PbI6 A0 MAEKOTHTAIOIHX O/HOBPEMEHHO € PASBHTHEM
LIJHTOKHHOBOI‘:I CeTH H CHCTeMbI aJalITHBHOTC HMMYHHTETA
TIPH CHUFSEHHH UHTEHCUBHOCTH PEreHepATHBHBIX TIPOLECCOB
U, HA4HHAS C PEITTHAHH, YBEAHUEHHA POAH 3AMECTUTEABHOTO
crAepo3HpoBanus. J\eTaAbHas, CHCTEMHas HH(EKUMS Bbi-
sBasieTcs y Beex nossorounbix. O nanmanu CB xax obige-
NATOAOTHYECKOT0 MPOLECCa, CBA3AHHOIO ¢ MHKPOLMPKYAS-
TOPHBIMH PAcCTPONCTBAMU, MOZSHO YTBEPAS/ATb TOABKO B
OTHOLIEHHH MAEKOITHTAIOIIHX. | aKzse BO3MOMKHBI OTAEAD-
upte niposeaenusas CB u y nmimy, o ouu He ouwepuanb! y

perrranii. Boamomuocts passimua OB xax ueancrhoro
MPOLECCa Y MACKOTIHTAIOIIMX CBA3aHa C BBICOKHM YpOBHEM
PEAKIIMH SKCCYAATHBHO-COCY/MCTOND KOMILABKCA HA JAEHCT-
BHE PACTBOPUMBIX (DAKTOPOB HOBPEKJAEHHA M HAAHUHEM
JKHSHEHHO BazKHbIX OPraHOB BbHICOKOMYBCTBHTEADHBIX K
MHKPOLMPKYAATOPHBIM DacCTPOMCTBAM,

Asmopb: esipaxcaiom faaeodaprocms compyonukam aabo-
pamopui uMMyHoaceuy eocnatenus Hucmumyma umsiyrono-
euu u chusuoaoenun YpO PAH k6.0 FO.A. XKypaeaéeoii u k.6.4.
H.B. 3omoeoii 3a nomMoue 6 nodeomoske cmambi K nedamu
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