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B cmamose o6cy3fc,1alomc;1 MEOPEMUUCCKUC U MEMOA0N02ZUMECKUE NOAXOAbl K ONUCAHUIO CUCMEMHOIO 80CNaANCHUA
KaK 06Lgenamcmozuqecrcozo npouecca. .Vrcasbzsaemcx, ymo CO34aHuUe Mo4eAau CUCIMEMHOZ0 BOoCNaNEHUA nompe6yem UH-~
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to description of general pathological process model.
Part 3. Backgroung for nonsyndromic approach
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Theoretical and methodological approaches to description of systemic inflammation as general pathological process are
discussed. It is shown, that there is a need of integration of wide range of types of researches to develop a model of sys-

temic inflammation.

Key weords: systemic inflammation, modeling, cellular stress, microcirculatory disorder, neuroendocrine disorders

C TeopeTrueckoil H NPaKTHIECKOH TOUKH 3PEHHS, CHC-
temuoe Bocnarenve (CB) sapasercs axTyaibHoR npo6ae-
MOH MeZHUMHDI, OAHAKO 3TO MOHATHE MPOTHBOPEUHBO H 210
HaCTOSIUErO BPeMEHH He HMeeT OBIUETIPUHATOrO Orpeje-
rennst. B csoé spema .M. Meunukor rosopra o Bos-
mozxnocth CB, nonumas noa HuM peakumu (arolHMToB BO
BHyTpHcocyaucton cpede [14, 77]. Heropuyecku Tepmun
«CcHCTeMHast BocnaanTeabHas peakuust» (CBP) ynorpe6-
ASIACA TNPHMEHHTEADHO K CHCTEMHDIM M3BMEHEHHAM [1pH
BOCNIAAEHHHM B KAMHMKe M sxcriepumentax [49]. Oraean-
Hble TIPHSHAKH STOH PEAaKLMH CTAAM BKAIOYATbCA B LUKAADI
ouenkn obmero cocroanua. Oanako CBP kak xaumuue-
ckas aedHuHuMs He Oblra popMarnzosana go 1991 r.

npOTuaopequﬂ CHHAPOMAABHOrQ nojgxona

B nacrosigee spems CB o6brno oToxzecTBAseTca ¢
CHHZPOMOM CHCTEMHOH BOCTAAMTEABHOH peaxuyH/OTBe-

ta (CCBP/SIRS). Yernipe kpurepus cunapoma CBP

Jdan koppecnongenunn: [ycea Eszenuit FOpoesuu, a-p mea. nayx.
Aou., 3aB. Aab. mmmynoaoriy Bocriaaenns, DIBYH «HMHMD» YpO
PAH. E-mail: e.gusev@iip.uran.ru

(CCBP) 6biru yTBEp:K A€HDI HA COTAACHTEALHON KOH(DE -
perwmn ACCP/SCCM B Yukaro 8 1991 r. I'lpu srom
AAT IHATHOCTHKH CHHAPOMA HEOOXOAMMO HPOSBAEHHE
ABYX HAH 6OAee NPUIHAKOB:

1) remneparypa >38°C uau <36°C

2) UCC >90/mux;

3) U4 >20/mun uan runepsentursuus  (Pa-
CO; < 32 mm pr.cr.);

4) aesixouurn kposr >12x10%/ma man <4x109/a,
uan >10% HespeAbix GopM NpH HAAMUMM OHara HHpEK-
LIMH, TAXKEAOTO HEeKpo3a MAM TpaBmbi [29].

B apyrux cayuasx CB accouumpyror ¢ menee koHk-
perubiv nouatvem — CBP, noa xoropoit nonumaror
CHCTEeMHBbIE H3MEHEHMA, CBA3aHHbIe C BOCTaAeHHeM. | aK,
B Kavectse npusHakos CBP o6prano sbiaeasior nosbi-
weHHe B KpoBH 6eaxoB ocTpoi (asni [92], untoxunos u
zpyrux meauatopos Bocnarewus [107], crpeccopubix
TOPMOHOB, TAlOKO3bl [56], npoaykroe mnepokcHaaumu
[111] u zp.

B racrosuuee spemst CCBP pacematpusaror B xaue-
CTBE NATOreHETHYECKOH OCHOBbI CENTHIECKOTO LIOKA, TI0-
AuopranHon HegoctartounoctH (I IOH), amccemunnpo-
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BaHHOrO  BHYTPHCOCYAMCTOTO — CBEPTBIBAHMA  KPOBH
(ABC). Ouesnano, uro xputepun CCBP manocneuu-
HYHDI IAS STHX NIPOLIECCAM H IPH3HAKK MOTYT TIPOSABAS -
ThCS AarKe TPH HEKOTOPDIX (PHBUOAOTHYECKHX COCTOAHH-
AX, HANIpUMepP, HePEMEHHOCTH M POZAaX, KOTOPDIE OTAEAb-
Hble aBTOPbI Takxke paccmaTpupaioT ¢ nosuuun CCBP
{4, 20}.

Bossukuosenne CCBP onpeaeasroch xannmueckon
HEOOXO0AHMOCTDIO, TIpEAE BCEro, PelleHHeM NpoGAeMbl
MPOrHO3a ¥ paHHel IHATHOCTHKH CENTHYECKHX OCAOMKHE -
HHA, a OCHOBOM JAS KPUTEOHEB TIOCAYKHAM DIKAAbi
oueHkH obmero cocroanus, 8 yactHoct, APACHE 1,
BrAouaonas see 4 noxasareas CCBP. B pamkax srtoii
xouyenm cencuc onpereaurn kak CCBP + ouar un-
exyHua. qugnaijHoe OTIpe/IEACHHE CEIICHCa XapaxTte-
PH3YET OSTHOAOTHHUECKHH (AKTOP KaK OaKkTepHaAbHYIO,
BHPYCHYIO M rpubkoByro madexumo [19, 113]. Memxay
TeM, HET SIHAEMHY CENCHCA TIPH OCTPbIX PECTIHPATOPHDIX
BHUPYCHBIX HHQEKUHAX (THIUUHO HAAHYHE KAaK MHHHMYM
asyx xpurepnes CCBP). Hesbicokan cneuuduunocts
xpurepues CCBP x xputiaeckum coctoguusam oryactu
HEHTPAAH3YeTCsl TIPOM3BOAbHON BepH(HKAUHeH Toro
CHHAPOMA 3a FIPEJEAAMH DEaHMMAlIMOHHBIX OTASAEHHH
[21, 110}. Menee BeposTHo HarmuMe TAXEAOTO cemcuca
(cencuc + opraHmble AMCHYHKUMH) HPH OTCYTCTBMM
«pesunopbix» kputepues’ CCBP, oanako crartuctuka
peructpupyet u ato [102]. Kaunnka cencuca onpeaens-
eTCH KOMAAEKCOM «DEAHHMAUMOHHDIX» CHHApoMoB [ 95],
A ZeUHHLHS «CENCHC-CHHAPOM» SIBAETCA YCAOBHbIM
nonsTHem. CKopee, MOKHO TOBOPHTb O MYABTHCHHADO-
MaxX PasAHHHOTO COCTABA. I3 TO ke BpeMs TIPH cencuce
OTMEHAeTCss KOPPEAAMs TAMECTH COCTOSHHA H 9HCAA
soiasAennblx kpurepues CCBP [62], uto npu marmuun
KAMHHKH KOHTHYECKHX COCTOAMHH, BAPABOTO CMbICAA H
ONbiTa Bpaya MO3BOASET PELIATb KAMHUMECKHE 3aJayH.
OTHoCHTeABHO MaAO3D(EKTHBHO HCIIOAb3OBaHHe KPHTe-
pries CCBP npwu octppix acentuueckux npoueccax [9,
58], npu xponudeckux 3a60AEBAHHMAX HCMIOAL3YIOTCS
APYTHE CHHAPOMBI, OTPA;KAIOUIHE Te HAH HHble TIPH3HAKH
CBP.

PaspuTiHe KPUTHHECKMX COCTOSHMI CBASBIBAIOT, NPEs-
J€ BCETO, ¢ MUKPOLMPKYAATOQHBIME paccTpoiicTBamyr [ 39,
42], xoTopbie (POPMHPYIOTCH KOMITAEKCOM TIPOLECCOB, Ta-
KMMH KaK aKTHBALMS SHAOTEAMOLMTOB, CAAM, MHKPO-
Tpomboobpasosanne, Basopurarauma. CaeacTsmem sThx
TIPOLIECCOB ABAAETCA AELEHTPAAH3AUMA KPOBOOOPALIEHNS,
MIIOBOAEMHs, TKAHEBOR OTEK, COCYAMCTDIH INOK, THIIOK-
CHSI, auMA03, TOKCHKO3, AMCOYHKUHMS KHSHEHHO BazKHbIX
opraos [68]. B cpoo ouepeap, stm usmenenma oby-
caosamBarotes {31, 57, 108] skcaitroroxcyunocteio (ma-
TOAOTHYECKOHR aKTHBALMeH KAETOK SHAOTEHHBIMH PETYAsi-
TOPHBIMH (PAKTOPAMH ), «[IPOTEHHASHBIM B3PbIBOM>», OKCH-
JAHTHBIM CTPECCOM, BHYTPHCOCYZMCTOH aKTHBAUMeH (ax-
TOPOB TeMOCTa3a, KOMIAEMEHTA, KaAAMKDPEHH-KHHUHOBOM

CHCTEeMb! H JPYTHMK TipoLieccamH. | lpr aTom cHHApOMA-
AbHbIE MOZEAH OTPaKAIOT KAHHHYECKYH0 3HAYMMOCTD KOH-
KPETHBIX 3BEHbEB NATOTEHe3a H BKAWHAIOT IPOTOKOABI Be-
aexust 60AbHbIX. [leabio cunApoMarbHOH MOJEAK ABARET-
A peuleHHe KOHKPETHOH KAMHHYECKOH 3aJaYn Ha OCHOBe
KOHCEHCyCa BeAyIMX CIeUHarHcToB. B 3aBucrmocti o1
HECOBNaJIeHMA B3MAA/IOB CTIELMAAHCTOB M y46Ta KOHKpET-
HbIX YCAOBHIl B pamMKax OJHOTO CHHZPOMA MOTYT HCIIOAb-
B0BATHCS PASAHYHbIE KOMTCPHH, KAACCH(HKALMH CTaAui,
cranzapTbi matoreneriyeckoit Tepanuy [ 104]. Crpyxrypa
CHHIpOMa OBBIMHO 3aBHCHT OT DTANOB OHTOreHesa. | aK,
CHHZPOM BOCTIAAHMTeAbHOro oTBeta niosa (FIRS) wmmeer
xpurepuy, otamanbie oT CCBP. Cunapom xax xannnde-
ckas KaTeropus Buzocnenmpnyen. O6prHO B KCnepH-
MEHTe y »HBOTHOTD MOAEAMPYETCH, C TOH MAH HHOH CTe-
NIeHDbIO COOTBETCTBUSA, MATOTSHETHYECKOE 3BRHO, Ae2allee
B OCHOBE CHHAPOMA, HO He BCE CHHAPOMAABHbIE aTPHOYTHI.

Hanpotus, THnoebie natororuyeckue npouecesi HMe-
10T O61Ie6HOAOTHYECKOe 3HAYEHHE Y SIBARIOTCS TEOPETH-
4eCKHM (YHZAMEHTOM AAS CHHAPOMOE M ADYTHX KAHHH-
yeckux gedunnyuit [6, 9, 10, 21]. Moaeasr obwenato-
AOTHYECKOTO TIPOLiecca Z0AMNHA OTPaxsaTb ero CyHOCTD,
OCHOBHbIE BapHaHTb! K 3aKOHOMEQHOCTH P23BHTHSA, B3aH-
MOCBSi3b C JAPYTHMH TATOAOTHYECKHMM M (PUBHOAGIHYE-
CKHMH NPOLECCAMHM, OHTOTEHETHYECKHE M (DHAOTEHEeTHHe -
cKkHe 0COBEHHOCTH, BHOAOTHYECKOE H OOILEKAHHHYECKOE
3HAYEHHE, TIPHUHLHITHAALHbIE METOAOAOTHHECKHE MOAXO-
Zbl K er0 MCCACAOBAHMIO, GOIHE NPHHUKIIDI NaTOTeHETH-
YeCKOH TepanuH, HO HE KOHKPETHbIE MPOTOKOAb! AeIeHHs
M /IHaTHOCTHKH.

Niobas cHEAPOMaAbHASI MOZEAb He TOHAECTBeHHA 10
CONEPIAHHIO H LeAH OBILENaTOAOTHIECKOMY IPOIIECTY,
HO MM OTCYTCTBHH €ro afieKBATHONH MOJEAH «CBOBOAHOE
RPOCTPAHCTBO» 3aHUMAIOT KBa3H-CHHAPOMbL. Onu xa-
PaKTEPH3YIOTCH OTCYTCTBHEM NOAHOLEHHBIX MPOTOKOAOB
BeAEHHs GOADHDIX, TIPEIHABHAMEHDI A OMHCAHHA He
3B€Ha, HO LIEAOH OGAACTH TATOTeHe3a, KOTOPas BKAIOYAET
PAZ KAACCHYeCKUX CHHAPOMOB. Hauboree sHauumTeAb-
HBIM, HO He €MHCTBEHHBIM NIPHMEPOM «PACIUHPHUTEABHO-
ro» CHHAPOMAABHOTO TIOAXOAA SABASETCA KOHUETILIHA
CCBP. T'lpu stom CCBP pparmentupyercs na 6oaee
YaCTHblE KBA3H-CHHAPOMbI, MAPKHPYIOIIHE €ro CTaiHH
[78, 112}):

1) mecTHOe zeficTBHE MeAHATOPOB BOCHAAEHHA;

2) ux reneparmsaums 6e3 xpurepues CCBP;

3) CCBP « ysxom cmbicae» (Haruane xpHTepHEB
A0 PABBHTHUA KPHTHHYECKUX OCAOZKHEHUH);

4) CARS — cunapoM KoMIeHCaTOPHOTO aHTHBOC-
TIRAHTEABHOTO OTBET3, XapaxTepH3YIOUIHHCS AOMHHHPO-
BaHHEM aHTHBOCTIAAMTEAbHbIX LHTOKHHOB H MMMYHOZEII-
peccueii {23, 86, 87, 115];

5) cHHAPOM UMMYHHOTO napaArya (Xaoca) ¢ HaAH4H-
eM KpuThueckoro cocrosuua {80, 114].
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B paze coux ny6auxauuit [6, 21] mbt anarusupona-
AM BTH «CHHZpoMbI». CyTb aHaAM3a TakoBa: pasjerenue
IO BPEMEHH UHTOKMHOBOIQO NPOBOCIIAAHTEABHOIO H AHTH-
BOCIIAAHTEABHOrO OTBETA HA YPOBHE OPraHH3Ma MaAoBe-
POATHO, 3TO NOATBEPKAAETCS H HESABUCHMBIMH HCCAEA0-
pamuamu [50, 87]. Craaus «xaoca» no eé omHcaHHIO
nmeet otHomtenne k CB, Ho He packpbipaet ero auHamu-
Ky. EcrecTBenHo, 4TO BCe 3TH «CHHAPOMbI» HE HMEIOT
MIPOTOKOABHBIX KpuTepHeB. BepositHo, oamoi u3 deaert
3TOH KAACCH(QHKALMH ABAAETCS «IPHBA3KA» KOHLETIIHU
CCBP k xraccHYeCKMM NPeACTABACHHAM O BOCTIAAEHHH,
a HMEHHO — AOMHHHPYIOUIEH POAH O4ara BOCIIAAEHHA C
nosranubiv paseutHem CBP, a satem u xputiueckux
ocaoxuenuit. COOTBETCTREHHO, TeHEPAAHBAlHS LIMTOKH -
HOB H3 oyara BOCIIAAEHHS PACCMATPHBAETCH KAK OCHOB-
HOH HHHLMHDYIONIMA MEXaHH3M THX ocaoxuenmit [33].
Ouanaxo Het z0Ka3aTeAbHO 6a3bl 0 ZOMHHHPYIOUIER PO-
AH JaHHOTO MEXAHHM3Ma AAS HHMLHAUUH MHKDOLHPKYAS-
TOPHBIX PACCTPOHCTB, OCOOGEHHO, KOraa o4ar BOCNAaAeHHs
HE BBIDQKEH HAM OTCYTCTBYeT (reMOTpaHCQyY3HOHHBIH H
aHa()MAAKTHYECKHH IUOK, KPAII-CHHAPOM, IKCIIepHMEeH-
TaAbHbIH SHAOTOKCHHOBDIH IIOK, MOAHHEHOCHBIH CECHC,
MaCCHBHas KPOBOIOTepsl, SMOOAHS OKOAOTAOZHBIMH BO-
aMH H ap.).

OT KBasH-CHHAPOMOB CAEZYIOT OTAHYATb OTHOCHTE-
ABHO XOQOWIO H3yYeHHbIE MMPOLECCHl, B HA3BAHMH KOTO-
PbIX NIOHATHE «CHHAPOM» SBAIETCS OOLIENPHHATDHIM Tep-
MHHOM 663 CBA3H C ero peaAbHbIM cogep:xanuem. Fspe-
CTHbIM TIPHMEPOM SIBAsiETCH «OOIUMH  afaNTalHOHHDbIA
CHHZPOM», KOTOPBIK NIPaBHAbHEE PAaCcCMATPHBATD KAK TH-
TIOBOH TIPOLIECC ~— (PUBHOAOTHYECKHH CTPECC HAH T1aTO-
AOTHUECKHH aHcTpecc. K 60ree HacTHbIM Mpoleccam
MOZKHO OTHECTH CAA/K-CHHJIPOM, MeTaboAMYeCKHH
cTpecc-CHHAPOM (TOKCHYECKOE AEHCTBHE MHLEAA KHQ-
HbIX KHCAOT) H APYTHe TIOZ06HbIE «CHHAPOMDI», HE HMe-
IOLIHe CAMOCTOSITEADHDBIX MIPOTOKOAOB.

C oanoit cTopombi, MozeAb 061LENAaTOAOIHIECKOTO
npoyecca ABASETCS TEOPETHYECKHM (QYHAAMEHTOM AAS
POPMHPOBAHHSI MOJEAEH KAHHHYECKHX Ae(HHHUMH: HO-
S0AOTHH, CHHAPOMOB, KAKHAHYECKHX COCTOSIHUH, a C Apy-
rOH — MNPaKTHYECKas Pearn3alldst TEOPEeTHYECKOH Moze-
AH SBASIETCS] HEOOXOAUMBIM YCAOBHEM OLIEHKH CTENEeHH eé
npaBAornoA00us.

['To namemy mHennio, popMHPOBaHHE TPHHUHITHAAD-
HOH MozeAn obuenatorormdeckoro npouecca CB sasu-
CHT OT NPEABAPHTEADHOTO PEIUEHHS TPEX MPHHUHITHAAD-
HbIX 3a7ady:

1) xoukperusaumsa NOHATHI «CHCTEMHas aAbTepalHsi»
U «(AKTOPbI MOBPEKACHHS»;

Z) ompesereHHe KAETOYHOrO CTpecca Kak 6a30BOro
BAEMEHTA MPOLECCA BOCHAACHUSE,

3) xapaxtepucTka LuTOKMHOBOro otera u CBP
npu CB B nerom kax nposBAeHHMe KAETOUHOrO CTpecca
Ha YpOBHEe [[EAOCTHOTO OpPraHH3Ma.

MonrekyasipHbie BaTTepHbI ONACHOCTH
H ()aKTOPDbI aAbTepPaUnH

Manauarnno [5] B kagecTBe KAIOUEBbIX HAKTOPOB CHC-
TEMHOTO TIOBPEKAEHHA Mbl PAaCCMATPHBAAH THIIOBbIE MHK-
POBHbIE aHTHIeHbl M NPOAYKTbI TKAHEBOTO pacflafa, Cro-
cobHbie NPH TeHEPAaAMSAIMH B KPOBOTOKE AaKTHBHPOBATD
KACTKH 3HAOTEAMS MHKQOCOCYZNIOB H KAETKH BPOMKAEHHOIO
MMMyHMTeTa. B nocaeguue roapr uccaegopanus DAMP
(danger-associated molecular patterns — moArexyasprbix
NaTTEPHOB, ACCOLMMPOBAHHDIX C OMACHOCTBHIO) M Mar-
Teph-pacrostatoux peuerrropos ([1PP) [103] nosso-
AMAH 60Aee ZETAABHO PACCMOTPETb STOT (PEHOMEH.

Monexyar DAMP noapasgeasior va sxsorensbie —
PAMP (pathogen-associated molecular pattems — maro-
I'eH-aCCOLHHPOBANHDIE MOAEKYAAPHDIE NATTEPHbI) H 3HAO-
rennbie — anapmbl [ 28], K xareroprmn PAMP [15, 16,
103] otHocAaT THIOBbIE CTPYKTYpDI NATOTEHOB, NPeXKAE BCE-
I'0, KOMIIOHEHTb! KAETOYHOH CTeHKH OakTepHH H rpHbOB,
HEKOTOpble BHPYCHbIE GEAKH, MHKPOOHblE HYKAECHHOBbIE
kucaotbl. Onn umeroT ocoboe 3HadeHHe AAT AH3HH MHKPO-
OPraHM3MOB, CTaBHAbHBI B TPOLIECCE HX SBOAIOLMH. IJTO
FIO3BOASET HX PACriO3HABATb KAETKAMH BPOXKAEHHOIO HM-
MYHHTETa W TIOTEHLMAAbHBIMH KAETKAMH-MHUIEHSIMH THaTo-
renos ¢ momombio [ [PP. Hauboree ussectnoit rpyrnoit
[1PP y uerosexa SBAAIOTCH TOAA-MOACGHDBIE PELENTTOPBI
(TLR-1-10) [15, 35, 36, 66, 67].

B croto ouepesap, k arapmrmam otnocst DAMP, poi-
cBOBOKAAIOUIHEC M3 TOBPEKACHHBIX HAH T1aTOAOTHYECKH
akTHBHpOBaHHbIX KreTok |28, 121], a mverno: xatsonmble
6eaxs (AeeHCHHDI, KaTEAMIMAHH K S03HHOMMADHBIR Hei-
POTOKCHH), TIPOAYKTbI pacriaja BHEKAETOMHOTO MaTpHKCa
[119, 125], 4acTb 6eaxos Teraoporo moka [73, 941, nexo-
TOpbie KaAbLMH-CBAsbiBarove Oeaku cemeiicrea S100
[46], raxTopepprm, moueByro kucaoty [47], Hexoropbie
OKHCAEHHDbIE, TAMKO3HAMPOBAHHbIE M JAeHATYPHPOBAHHbIE
6eaxu [121, 126]. K arapvmmam Taxke oTHOCAT yMTOKHH
IL-10t u saepnbii Herwcronosbiit 6erox HMGB1, xoro-
Pblil BbICBOGOKAAETCSA TIPH HEKPO3E KAETOK, HO MOMKET CeK-
PETHPOBATbCA aKTHBHPOBAHHBIMH MAKPO(pAraMH B KauecTBe
meauaropa [89, 120]. I'lpu stom peuenrop IL-1 umeer ro-
morormuarbi ¢ T LR peryasropubit TIR-zomen, xotopbii
aCCOLUMMPOBAH C MHAYKIIMEH KAETOMHOrO CTPECCa yke Ha
panHux stariax gunorenesa [37], a HMGB1 momer s3au-
moaeicteosars ¢ | LR-2, -4, -9 [89].

Ocnopubvu NpHsHakaMu arapmuHOB sBAstoTcst [85]:

1. Boictpoe BoizeAeHHE H3 KAETOK NPH HX MOBpeXIe-
HIH;

2. TlpuBaeuenre B ouar noBpeKAEHUs U TIOCAEAYIO-
1ad aKTHBAUMS AHTHI€HIIPE3EHTHPYIOWHX KAETOK;

3. I/IMMyHOCTHM)’J\pr}OLgHﬁ 3P@PEKT Ha TIOCAEAYIO-
KX 9TanaX PasBHTHA MMMYHHOTO OTBETa.

Yxasbisatorca [28] caeayromme ux XapakTepHCTHKH:

1) BbiaereHHE U3 HEKPOTHYECKHX KAETOK PA3BAHIHOIO
THIIA;
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2) vnayuMbernHas CeKpELHA KACTKAVH HMMYHHOH CyicTe-
Mb! B KAUECTBE MeAHATOPOB MEKKACTOUHONO B3AHMOACHCTBHS;

3)  AMraHz-pelLenTOpHAs  AKTHBALHA  KASTOK
EPOMAEHHOTO HMMYHHTETa;

4) peryaaropHoe y4acTHe B
BpEX/IEHHDIX TKaHeH.

Boabtmnmerso [1PP Moryr cBasbBats HECKOABKO pas-
HOQOAHBIX AMTaHzos, a Muorue npeacrasurent DAMP —
B3aHMOZEHCTBOBaTh C PAsAMIHBbIMH cemelctsamu [ 1PP.
B wactroctu, 6eaox HIMGBI1 spaserca avranzom He ToAb-
ko Heckornirx TLR, no u penenrropa RAGE, xoroppiit sk-
CTIpECCHPYETCS Ha SHAOTEAHOLMTAX, HEPHLIMTAX H IAAJKOMbI-
LIEYHDIX KAETKAX COCYAOB, 4 Tak:Ke HEeHPOHAX, MaKpoarax,
renaroupTax, kapmmovmounrax |74, 120]. Adpyravn avran-
ZaMH 3TOTO PeLeITTopa ABASIOTCS ATOAOTHYECKH TAHKOBHAH-
poBannbie Geaxs, nexoroppie S100 u avsronampie Gentor.
Baaehicreoparie RAGE ceasbsaior co MHOMIMM T8 AD -
MM XPOHMYECKMMHE 3a00AEBaHHAMH.

Te uau vbie Hapysubie | 1PP spisamioTes npaxtire-
CKH Ba BCEX KAeTKax, HO HanboAee BBIPAMEHHO M PasHOOO-
PAsHO PACTIOAATAIOTCA HA MIOBEPXHOCTH (ParOUHTOB, AHMQO-
LINTOB, MACTOLIUTOB, AEHAPOUMTOR, SHAOTEAHOLHTOB H SIK-
rearowros [15]. Tlocae konraxta ¢ auranzom stu I1PP
HHHLMHPYIOT KACTOUHDbI1 CTPECC, & B ONPeJEAEHHDbIX CAyYa-
SIX H TPOBOCHAAMTEABHYIO TPAHC(POPMALYIO KACTOK, AEHCT-
Bys Yepes CHCTEMbI BTOPHYHDbIX TIOCPEAHNKOB H TPAHCKPHII-
LMOHHBIX (paxTopoB. DBryrprxaerounse I'1PP  (wacts
TLR, peuerrropn cynepcemeiicrsa NLR u 2p.) 3azefict-
BYIOTCA TIPH BHYTPHKAETOYHOM 3apaKEHMH M DaBAHYHbIX
TOBPEKAEHHAX KAeToK opraHusma. [ locae xowrakra ¢ Ax-
FQHZAMH TIPH yHaCTHH LIATIEPOHOB M PETYASTOPHBIX GEAKOB
oHM opMHPYIOT HH(pAaMMacombl |24, 66].

Baammogesicteue [1PP ¢ avraravu na smzoreanouy-
Tax, B YACTHOCTH, AMIIONIOAMCAXApHJA TPAMOTPHLIATEABHBIX
Gaxtepwi (LPS) ¢ TLR-4. conposoxzaercs natororwe-
ckoit axruBapmel stux Kaetok [88]. Uepes T1PP geficrsy-
JOT MHOTHE TIPOAYKTbI TKAHEBONO PAclajd, CrIOCOGHbIE MHH-
LMMPOBATb MIKPOLMPKYARTOpHDIe pacctposictsa [84].

B nocaeznee Bpems BbIAEAHAH H MEMGPAHOACCOLMHPO-
BaHHble dHZOTeHHbie DAMP, a svenro, Aurauan! peuen-
topa NKG2D, koropbrit sxcnpeccupyeTest Ha HOPMAABHBIX
KHAAEPAX M HEKOTOpPbIX CYOHOMYAALSIX | -KHAAEPOB H ak-
tupupoBannbix LPS maxpogarax. Auranzamn NKG2D
SBAIOTCA, KPOME OTAEGABHDIX HEKAACCHYECKHX 6eAxos
HLA 1-ro xaacca, wuayupbesvmbie 6erxn — MICA u
MICB [96]. B nopme ux sxcnpeccus Ha kreTkax (snure-
AHOUHTaX, SHAOTEAHOUHTAX, PuGpoOBAACTAX) HE3HAYHTEAD-
Ha, HO MOXKET BO3PACTH TIPH BHYTPHKAETOUHOM 3apazkeHHH,
OTyXOAeBOH TpaHcOPMALMM M TeraoBoM wioke |34].
Bsaumoaefictsre xaetox-Hocuteaeit atux DAMP 1 sken-
pecenpyromgnx NKG2D  kaerok-kuaregoB  crioco6erayer
aronNTO3Y MAH LIMTOAM3Y TIEPBbIX M3 HHX H @KTHBALMHM BTO-
pbix. OnHaxo He ACHO, HACKOADKO Ba*KHbI ITH MEXaHH3MbI
aAs moBpexenns augoreans npu CB.

pereHepany 1o~

Caaspisatp PAMP 1 npoayxtel TKasesoro pacriass
CNIOCOBHDI MHOTHE HHTETPHHbBI, B TOM HHCAE OTBETCTBEHHDIf
38 KOAAGTEH3ABHCHMYIO arperayHio TpOMOOUHTOB, H MHOTHE
APYTHe peLeNTopbl KowTakTHOro Baammozeiictsun [123]
«PELETTTOPbI-MyCOpUIHMKH» Maxpodaron [51], peuerrropp
ssavmozeiictsyroume ¢ DAMP 8 xomrirexce ¢ ocrpodas-
upivu Geaxavu [ 117]. Boamonsso, x [1PP caenyer ornec-
TH PeLeTTTOpbl, CBA3bIBAILME ATPECCHBHDIE NPOTEMHASDI K
HX KOMIIAEKCHI € AHTHIPOTEHHABAMH, H DAL APYTHX pelier-
topos. [ lpn aTOM Zarexo He BCelsa NOHATHO, KOTda M Ka-
KHE AMTaH/l-DeUEITOPHbIE B3aHMOJEHCTBHA MOTYT MHHLHH-
POBaTb PA3BHTHE BOCIAAHTEABHOO TIpOLecCca TOZODHG
LPS. Yacts [1PP, nanpotHs, MoMmHO OTHECTH K (AKTO-
paM AHTHBOCTIAAHTEADHOH PE3HCTEHTHOCTH, B MaCTHOCTH, K
MexaHusMaM «YOOPKH Mycopa» H3 KPOBOTOKA.

B uerom, mpu onpezereH:H GHOAOTHYECKOH POAR
DAMP aeraercs akpeHT Ha MX CBOMCTBAX AKTHBALMU
nenzputhbix kretok (JIK) xak ocnosHbix amTHrennpe-
3EHTHPYIOIIMX KAeToK (OZHO M3 YCAOBHM HHHUHMALMH
aZlAlITUBHOTO HMMYHHOTO OTBETAa) M CTHMYMILHH KAETOK
BPOM#/EHHOTO MMMyHMTeTa. B KauecTBe npnmepa ysko-
[pOeCcCHOHAABHOTO TUAXO4A MPHBEAEM OJHY M3 IO-
creannx xaaccHpukauuin DAMP [73]):

1. DAMP (HMGB1 u PAMP), xoroppie uepes
[IPP cnocobeteyoT AuphepeHIUPOBKE NOMMUPOBATH-
upIx aHTHrenom uespeanix JK.

2. Auranapt NKG2D, xoropbie yuacTsyioT B axTHBa-
uMH npHMupoBaHHbiX aHTHreHoM /[ depes npozyxiymo
IFNY u 1pyrHX LHMTOKMHOB HOPMaABHBIMH KHAAEPAMH.

3. Awumranzpt NLRP3 (Buyrprkretounnie [1P9):
MOueBas KHCAOTA, okHcAeHHpW Geaok | XINIP, muxpo-
6Hble HYKAeHHOBbIE KHCAOTbL Kommaexc anrana-I1PP
ABARETCA  KAIOYEBbIM  KOMIOHEHTOM  HH(PAAMMACO-
mbl-NLRP3, uunyumpytomeli B (arouuTHpylowux H
ZEHAPHTHBIX KAeTKax npoaykumio [L-1B u IL-18.

4. HeoanTHrenn:, paciiosHarolIuecsi HOPMAABHBIMH
{gM. Jlaree ob6pasoBasumecss ¥MMyHHbIE KOMIIAEKCDI
Yyepes KOMIAEMEHTCBASBHIBAIOIIME PEUeITTOPbI COALHCTRY-
10T Tpaucopmamy Hespeabrx JK B anturennpesentH-
PYIOIIHE KAETKH.

Monnre DAMP cBazano ¢ nonsTHeM «IOBPEA<ARIO-
1HE PaKTOP», MOCKOABKY AKTHBALIHA KAETOK BPOMAEHRHO-
O H TIPHOBPETEHHOFO HMMYHHTETa, HHAYUHPYIOIGHX pas-
BHTHe BOCHAA€HHSA, Pa3sBUBAETCA HE TOABKO B OTBET Ha
TKaHeBOe [IOBPEHACHHE, HO H Ha «yTPO3Y» NOBPEKIEHHA.
npmflepbx noCAeZHeTo adekTa MOKHO OOHAPYHHTD NPH
HEKOTOPbIX ayTOHMMYHHDBIX H AAAEPTHYECKHX [1POLECcaX.
OTTOPKEHHH AAAOTPAHCHAQHTATA, BAKLIMHALIAH HElaTOreH-
HbIMH aHTHIEHAMH. |aKkUM 06pasoM, HAM K KAaTeropHu
«(aKTOPbI TIOBPEKAEHHS» HY2KHO OTHOCHTD U HMMTAlH-
OHHble (PAKTOPbI, UAH H3MEHHTb KAACCHUYECKYIO (POPMYAH-
posry socniaresna |9, 6, 10, 16]. C yuérom storo mor 1u-
e NpeAAaraeM YTOHHEHHYIO KAACCH(MKALMIO (DAKTOPOB
NOBPE:K ACHHA TIPHMMEHHTEABHO K PA3BHTHIO
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Daxmopvr cucmemnoll arvmepayuu

1. Lupryaupyromne MorekyAbt, HEH36HPATEABHO Ti0-
BpeKaalougHe KAeTounbie Membpanbl {(cBo6oAHDIE paat-
KaAbl, THAPOAASDI, KATHOHHbIE BEAKM H Ap.).

2. Cucremubie HapylleHHs TOMEOCTasa: THMIIOKCHS,
auHAO3, THIEPTEOMHA K Ap.

3. HexoTopbie npoayKThl TKAHEBOTO pacriaza ¥ MMK-
po6HBIe aHTHTeHbl, oTHOCAILMecs k kateropun DAMDP,
BbISBIBAIOIUHE CHCTEMHYIO «BOCHAAHTEABHYIO» TPaHC-
POPMALMIO SHAOTEAHs1 MHKPOCOCYZOB.

4. AntHrencreus(pHUHble (AKTOPDI LMPKYAHPYIO-
HE HMMYHHbIE KOMIIAGKCDI, LHTOTOKCHYHDIE AHTHTEAZ
(uanpumep, remMoAMsuHbI), arreprenbl (pH aHa(HAAK-
THYECKOM LIOKE) H HEKOTOpPbIE APYTHE.

5. Hemmmynnbie gaktopbl, akTHBHpPYIOLIHE B KPOBO-
TOKE CHCTEMY KOMIAEMEHTa H/HMAM remoctasa (amM6oaus
GOraThIMH TKAaHEBbIM (PAKTOPOM OKOAOTAGZHBIMH BOAA-
MH, ZeHicTBHE pAJA GHOAOTHYECKHMX SAOB H AP.).

Mb1 He paccMaTpHBaeM UMTOKHHBI KaK MOBPEKAAIOILHE
(aKTOpPbI, TIOCKOADKY HEOOXOAMMDIM YCAOBHEM CO3JAHHs
mozean CB mBagercs wérxoe pasrpanmyenme (heHOMEHOB
CBP u cucremuoii abtepalpv M, COOTBETCTBEHHO, (PAKTO-
POB TOBPEXAEHHS H MeAHATOpOB Bocrarenua. | locaearee
pasaesenne Gy/leT MHOrZa YCAOBHbIM, HAlpHMED, B OTHO-
wernn HMGB1 [54], so He xraccuuecksx UHTOKMHOB.
Kpome Toro, LuTokuHbI HE TOADKO YCHAMBAIOT W PETYAHPY-
JOT KAETOUHDbIH CTPECC, HO M CAMM SIBASIOTCSA €0 NPOAYKTa-
MM, & TIDH KyTIMPOBAHHH aAbTePALHH HX NPOLYKLMS GBICTPO
cumaerca. /JokasamHble B SKCIEPHMEHTe KPHTHHECKHe
xonpentpam [L-1 1 TNFo [82, 83] B pearvhbix ycro-
BHSIX OTHOCHTEABHO PEJKH, BEPOSTHO, CBR3aHbI C MX CHC-
TEMHOH TMPOAYKIHMeH, UMEIOT HHYIO JHHaMHKY BO3DACTaHHA
H aJanTalMH OPraHM3Ma K MX BO3AEHCTBHIO.

B uerom, cucrema DAMP-TTPP 8 Tom maut vrom Biae
BbIIBASIETCA Y2Ke Y HECIOSBOHOYHDIX (TOAA-PELENTTOPbI Oblak
BriepBbie ONPEAeAeHbl y APOSOMUA) M CAYMKHT AAA 3aITyCKa
KAETOUHOrO OTBETA Ha Yrposy HAM Hauaabuble (obpaTivbie)
granbl noBpemgerntst. (JHa NEPBOHAYAALHO YJACTBOBAAA B
(POPMHPOBAHHMH FIPOTOBOCTIAAUTEADHbBIX H [TAACOHMMYHHbIX
peakUpit. Y 4eAOBeKa ITH MEXAHWSMbI CTAAH OZHHM H3 CBsi-
3YIOIUHX 3BEHDEB MENIY BPOKACHHDIM M MPHOGPETEHHbIM
HMMYHHTETOM, HMMYHHOH H BOCIAAHTEADHOH pPEaKTHBHO-
CTBIO, @ OCHOBOH BCEX ITHX TPOLIECCOB SRAAETCS KACTOUHbIH
crpece Kak oOb1e6HOAOTHMECKOoe ABAEHHE.

O61uue 3aKOHOMepHOCTH KAETOUHOTO CTPECCA

Kaetounniit crpece MOKHO paccMaTpHBATL Kak CyMmy
GOADLIOD YHCAA YHHBEPCAABHDBIX, THHOBDbIX OTBETOB KAETKH
Ha ZeHCTBHE aKTHBALIMOHHBIX M MOBPEAAIOIMX (PaKTOPOB.
Tax, Hanmune CTpecC-HHAYUMOEeAbHBIX 6eAKOB, XapaxTep-
HbIX M3MEHEHMH LMTOCKeAeTa, MeTaboAHsMa, HH(pOPMALH-
OHHOrO obMeHa, 3aKOHOMEpHOe PA3BHTHE CTaAMH aKTHBa-
LMK K HCTOILEHHS KaK [[EAOCTHOTO SBAEHHS OOHapy<HBaIOT
yaxe y npokapnot [ 1] u pactireasubix kretok [ 18]. Ha stu

9BOAIOUMOHHO APEBHHE YHHBEPCAAbHbIE TPOTPAMMHbBIE Me-
XaHM3MbI KaK Ha OCHOBY «HACAAHMBAIOTCA» BOAee criegHanu-
SHPOBAHHDbIE MEXaHH3MbI PEATHPOBAHMS, CBS3AHHDIE C OCO-
BEHHOCTAMI TIPOHCXOM/EHHS H AH(pepeHLIMPOBKE KACTKH,
e€ MHKPOOKPY2EHHEM M XapaKTepoM CTHMYAHPYIOILETO
CHTHaAa. Y YeAOBexa aKTHBHPOBAHHbIE KACTKH B KadyeCTBe
(QYHKUMOHAABHBIX 3AEMEHTOB AHPGHEePEHUHPOBAHHO BKAIO-
HAlOTCS B PA3AMYHbIE (PHSHOAOTHYECKHE H NATOAOTHYECKHE
TIPOLIECCh, NIOSTOMY TIOHATHE «KAETOYHbIH CTPECC» AMIIEHO
KOHKPETHKH B OTPbIBE OT PACCMOTPEHHS (DYHKLIHOHAALHBIX
CHCTEM TKAaHEBOIO H OPraHH3MEHHOIO ypOBH;(. OT 3TOro 3a-
BHCHT CTeTleHb NPHOAHMKEHUS B «YTOA SpeHHs» PaccMoTpe-
HHA KAETOYHOTO CTpecca Kak LIEAOCTHOTC (heHOMeHa.

Hecmorps mna 6oabwoe wmcao nySauxapui, mno-
CBAIUEHHBIX KAETOYHOMY CTPECCY, IOAYHeHHbIe JaHHDIe H
Hx 0606LIeH s, B LEAOM, HOCAT (ParMeHTHPOBAHHbIH Xa-
PaKTep M 3aKAIOHANOTCA B OLEHKE CTPYKTYPHDIX H3MEHe-
HHH, NPOAYKUHH UMTOKHHOB, APYTHX HHAYLHOEALHDIX
MEZHATOPOB, CBOBOAHDLIX PAAMKAAOB, AKTHBAUHH OIpe-
AEAEHHBIX BHYTPHKAECTOYHBIX PETYAATOPHDBIX GEAKOB H
TPAHCKPHILMOHHbIX (PDAKTOPOB, NMPOTEKTHBHBIX 3(Q(PeKTOB
6eaxon tenaoporo moka (BTII). Ha atux Bo mmuorom
OTPEAEAAIOIIHX Pa3BUTHE KAETOUHOTO CTPECCA OEAKax
OCTaHOBHMCA nojpobiee:

» nepsoHasarbHo D 11U oxapaxkrepusosarn npH
TEMAOBOM MIOKE, HO 3aTeM ObIAO HOATBEPAAEHO HX YHH-
BEPCAABHOE 3HAYEHHE;

e OHH OTHOCATCHA K KATErOpMM LUAMNEePOHOB — MOAE-
KYA, KOTOPDbIE B CHAY TPAMOTO KOHTAaKTa CIOCOGCTBYIOT
(POPMHUPOBAHMIO H CTAGHAM3BALMH BCEX THIIOR MPOCTPAH-
CTBEHHDIX CTPYKTYp 3aBHCHMbIX OT HHX 6erxoB {76];

e TPEJOTBPAIAINT HEXEAATeAbHble H 0BEeCleynBaloT
NPOTEKTHBHbIE AAST KAETKH MOAEKYAIPHDIE B3aBMOJEHCT-
sus [44, 98];

o BHYTPU KAETKH CIIOCOBHBI CBASHIBATD H TPAHCIIOPTH-
POBaTb B AM30COMbI HEODPATHMO TNOBPEKAEHHDIE GeAKH
[12], a Taxzke MoryT cBA3bHIBATHCS € PASAHUHBIMH HPOTEHH-
KHHa3aMH H AQYTHMH BHYTPHKACTOHYHBIMH DETYASTOPHBIMH
MOCPeHHKAME H MOJYAHDOBATh HX aKTHBHOCTD [3];

e BTIH (ocobenno, BTLI-70) npeaorspawaior
aronTo3 MKH3HECHOCOGHDIX KAETOK, ACHCTBYA Kak luare-
POHBI U KaK PEryAATOpHbIE (PaKTOPbI;

¢ TIPUCYTCTBYIOT BO BCEX KAETKax B HOPME, a B yCAO-
BHAX CTPECCAa HX KOAHYECTBO CyLIeCTBEHHO BO3pacTaeT 3a
cuér HHaYLHGeAbHbIX Popm u Moxer aocturats 20% or
Bcex H6eakoB kaetku [12];

o MPOAYKUMIG uuayumbeAbsnix D 1 LLI
TpaHckpHnHonHble Paxtopbl (D) TenroBore moka
(HSF) u pan apyrux T, sraouas noacemeiicteo
FOXO, sausowee na npouecenr crapenua [48, 100];

o BTLL-60 u BTIH-70 yercexa nmeroT BbICOKYIO
CTETeHb TOMOAOTMH C aHAAOTHHHbIMM GeAKamM GaxTtepuit
{1, 631, uTo yxasbiBaeT Ha O6ILEOHOAOTHYECKYIO POAD
ITHX MOAEKYA.
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BTLL-70 (rpyrma 6eaxor maccoit ot 66 a0 78 x/la),
BTLI-60 (55—64 xla) wu nexoroppre BT1-90
(81—99 x/la) orrocsT x kateropan DAMP, nockoxsky
OHH MOT'YT B3aHMOJIEHCTBOBATh C BHYTPHKAETOUHDIMH H Ha-
pyxummu [1PP (25, 66]. B nocresmem caywae BTLU
CEKPETHPYIOTCA aKTHBHPOBAHHDIME ACHKOLMTAMH H «BOC-
MAAHTEABHDIMH» MAaKPOPAraMy MAH BBLASASIOTCHS BO BHeL-
HIOIO Cpe/ly M3 BCEX KAGTOK NPH HX paspylieHuH. B xavecr-
ge waneponos b T111 moryT yuactBoBaT® B (hopMHPORAHHK
im@aammacom [105). Bo suytprxaerounoi coene BT
NPUTOPMAXKHBAIOT THIIEPAKTHBALHMIO  TIPOBOCIIAAHTEABHbIX
TdD (NF-xB, AP-1 u ap.) no npuyumny oTpHUATeABHOR
oBpaTHOH CBA3M, 4 KAX MEXKKACTOUHDIE MEAHATCODI CTIOCOH-
CTBYIOT OTITHMP3aIMH MMMynsoro oTseTa [ 91].

B uerom, BT nospuator ycToRYHBOCTD KACTOL K
maxropam mospesaenus. Haxornenne 8 kposs BTIL
apasercs oanum 13 npusnaxos CBP, ceasanuoit ¢ rene-
parnsauueil kaetoqroro crpecca. b T amoryr caassr-
Batbea ¢ [ 1PP, peryanpys BsaumoAeHCTBHA ¢ 3THMHU pe-
gerrropamu zpyrux DAMP.

K apyrum yHuBepCarbHBIM IPOABAEHHSAM KACTOYHOrO
CTpecca MOMHO OTHECTH CAeZYIOLIHE NPOLECCHI:

» aKTHBALMA TIGOBOCIHAAMTEAPHBIX 1D (BrAIOYas
NF-xB 1 3asucumbie ot nux, npumepuo, 200 crpyxryp-
HBIX FEHOB Y derosexa), AP-1, paxropa nuayumpyemoro
mnoxenet 1 (HIF-1), HSF-1, EBP-B, CREB,
FOXO, NRF-2Z, E2F, anontosorensoro p33, mHorux
npeacrasurercii cemeiicts 1M: STAT, SIRT, TOR,
Ets, PI3K/Akt u ap. [27, 55, 65, 81, 100, 101};

e 3KCIIPECCHSi HA KAeTOUHOH MeMmbpane HHAYUHOEAD-
HbIX PELIENTOPOB, NPOAYKLHA LMTOKHHOB H ZAPYTHX HHAY -
pubeAbHBIX MeauaTopos |22, 341;

o MOATOTOBKAa K aHa?pOOHOMY PACIAZy TAOKO3bI —
YBEAHYEHHE KOAHYECTBA KAIOYEBBIX (PEPMEHTOB JAHXOTO-
MHYECKOro MyTH, YBEAHHCHHE YPOBHA Onpeﬂe-’\é}ﬂ{bl’(
CHHTAaZ H CHHTETa3, a TaKXKe APYTHX (DEPMEHTOB, y4acT-
BYIOIIHX B penapapiy xaetounbix crpykryp {701

e YCHAEHHE MAM, HAPOTHB, KPHTHUECKOE CHIDKEHHe
OCHOBHOTO SHEPreTHHECKOTO 06MEHa;

e YBEAHYEHHME KOHLEHTPAUHH LHTOMNAa3MATHYECKOTO
Ca?™, yuyacTeyloujero B peryAsusy H/HMAH HEMOCOEACT-
BEHHOH peaiHsalid BCEX OCHOBHDBIX (PHBHOAOTMYECKHX H
9KCTPEMaAbHBIX KAeTOuHbIX (yHkumil [70];

e aKTHBAUMA MHKDOCOMAABHOTO OKHCAEHMS H PA3SBHTHE
okcuaanTHoro crpecca | /0] — neobxoammoro ycaoBrst aas
CHHTE3a MHOTHX CTPECC-MOAEKYA, 0DESBOEKHBAHHS TOKCH-
HOB M PEAAMBALHH TIPSMDBIX DETYASTOPHBIX S(PEKTOB CBO-
60aHbIX PAZMKAAOB, BKAIOYAs X aKTHBALMOHHOE AEHCTEHeE
na T, wanpimep: NF-xB, HIF-1 {55, 70], p53 [109],
KaK H MHOTHe TIDOTEHIIKHMHA3bl, BKAIOYAA HEKOTOPBLIE 3BO-
AIOUHOHHO CBSI3aHHBIE C KAETOYHBIM CTPECCOM MHTOTEH-aK-
THBHPYeMbie npotenrkuHassi |60, 118];

o BCAEACTBHE OKCHAAHTHOTO CTPECCA M APYTHX TIpH-
wain [13] BospacTaeT roTOBHOCTD KAETKH K anonTosy, HO

[108 2TOM UeAbii Pz (akTopos, skyodas a b1 IL [61],
MOBDIIIAET YCTORYABOUTD KAETKH K €TO DasBHTHIO, 4TO B
VCAORHSX HapacTaloLIer0o AEHCTBHsSL NOBPErKARIOULIY
(AKTOPOB MOKeET CTOCOOCTBOBATL KAaK BbRRHBAHHLO
KASTKH, TAK H PasBHTHIO Hekposa {/1};

o B OTZEAbHbIX CAYHaAX KACTOHHbIH CTPECC CBA3AH ¢
NPCAMDEPATHBHOR aKTHBHOCTDIO, HANIPHMEP, NIPK ZEHCT-
BHH aHTHTeHHECTIELHDUYHBIX AHMPOUHUTAPHBIX MHTOTE-
HOB in vilro;

e MPE KAGTOUHOM CTpecce IIPOMCXOAHT pasBUTHE
PA3HOHAMpABAEHHDIX IPOUECCOB IO BAPHAHTY «I(PQEKT
— KOHTPI(@EKT », YTO MOABOARET PACCMATPUBATD KAET-
Ky KaK BHYTQEHHE POTHBOPEYHBYIO CHCTEMY ., NOBEASHHE
KOTOPON 3aBHCHT OT YCAOBHE MMXPOOKPYIKEHHH, Xapar-
Tepa MOBPEXAJAIOEIC BOZACHCTBHN, THMA H HCXOAHOTO
COCTORHHA KAETKH, 0COGEHHOCTEH eé TeHoMa.

Kretounniit ctpece va feficTBHE DOBPEKAAOUIHY (DaK-
TOPOB sBASETCA 6as0BbiM (PYHKUHOHAADHBIM SAEMEHTOM
A5 (POPMHPOBAHKA OOAEC CAOKHDIX TIPOrPaMM MEXsKAe-
TOYHOTO BAAHMOZEHCTBHS, BKAIOHYAA NPOTOBOCIIAHTEAbHDIE
H TTAACOMMMYHHDIE TIDOLIeCChl Y GeCTIOBBOHOYHDIX, BOCITaAE-
HHA M ajaNnTHBHOTO HMMMYHHOrO OTBeTa y HYEAOREKa.
C y4€Tom BbINEH3AOHEHHOTO, Mbl MPEAACHKHAH KARCCHEH-
KALMIO CTaAMHA KAETOYHOrO CTPECCA Kak HasoBOrO SAEMeHTa
passutia CB [6, 9], xotopyro cxematuuio npuBommM ¢
HEKOTOPbIMM YTOYHEHHAMY Ha PHCYHKe.

Cmagua 1 — Qusuonoruveckas cmaius Kiemou-
H020 cmpecca. AKTHBALHA (PHIHOAOTHYECKHX (DVHRUKHA H
HX TIEPePACTIpElEACHHE B OTBET Ha CTHMYAbI HEHPOIH-
ZOKOHHHEBIX H HHDIX PETYAATOOHDIX (haKTOPOB, B HACTHO-
ctH, onocpeayiomux CBP npu xaaccnueckom Bocnane-
HHH, TIPMOPHTETHO HATIPABAEHHbIX HA pecypcHoe obecrie-
4eHHE TIPOUECCOB OYara BOCTIAAEHHS.

Cmagus 2 — socnasumeavtozo o6parmumoz0 K.ie-
mouHoz0 cmpecca. Peaxuua KAeTOK Ha AeHCTBHe PAxTopon
NOBPEKCHHS,  COTPOBOMAAIOIIASICH  «BOCITAAWTEALHOR

TPaHCHOPMalIHEH» KAETKY, TIpH KAAQCCHYECKOM BOCTIAAEHHH
PeaAH3YeTCA NPEHMYILIECTBEHHO B O4are BOCIAACHIN], & MPH
CB — cucremno, Bo BcéM HacceiiHe MUKPOUMPKYAATOQHO-
ro PYCAd, C ZaABHEHUIAM PACIIPOCTPAHEHHEM M HA TTApEH:H -
MAaTO3Hble KAETKM ?KM3HEHHO BaKHbIX opraHoB. B nepsom
CAyHae BEAYILYHO NATONEHETHYECKYIO POAb HIPAIOT KAETKH
BOCTIAAHTEABHOTO HH(PHABTPaTa (AEHKOLMTHI M «BOCIIAAATE-
AbHBIE» Makpoarn), & BO BTOPOM —— KAETKH-PESHAEHTD!
MHKpOcocyaioB (npezae BCero, SHAOTEAMOLMTBl H CTPOMA-
AbHbIE MaKpoq)am). Dusnororeckue QYEKUHH KAETOK
CHUXKEHB! MAM TIATOAOTMYECKHM HBMEHeHbl, YTO SBAAETCS
OCHOBOH MMKPOUHPKYAATOpHbIX paccrpoiicts (mok, [HOH,
ABC-ciminpom).

[Tpoyeccrr akTHBAMM H TOPMOMKEHHA MOTYT Xapak-
TepH30BaTb ABe (PABbl — FHUNEPIPTHYECKYIO H THITODPIH-
HECKYI0, OTParKaloLIHe BOIMOMKHOCTD LIMKAHYHBIX H3Me-
HeHMH B paMKax aToil cTazuu. | lepsas pasa xapakTepu-
3YeTCH  BDICOKOH TIPOBOCTIRAHTEABHOH  aKTHBHOCTDHIO

8



NATONROTNYECKASR GU3HONOINMA U OKCNEPUMEHTANBHAR TEPAITNA. — 2013. — Ne3

KAETKM, BKAIOYASA MPOAYKUMIO HHTOKHHOE, MTOBbILIEHHBIM
ypOBHEM OCHOBHOTO obMeHa; (PH3HOAOTHYECKHE (PYHKIIMH
IpH STOM COXPAHEHbI UAH CHH2SeHbI; OCHOBHAs CTPaTer1s
noBeAeHHs Ha AEHCTBHE MOBPEMAAIOUIHX AreHTOB —— pe-
3HCTEHTHOCTb. JiAs BTOpOH (asbi CBOHCTBEHHO CHHKE-
HHE OCHOBHOro o6MeHa H (JYHKUMOHAADHOH aKTHBHOCTH,
Kax (PUBHOAOPHYECKOH, TaK H NPOBOCHAAMTEABHOR; CTpa-
terna — ToArepaHTHOCTb. (Daspl MOryT mpoABASTBCA B
BHJAE TEHJEHUMH, HOCKOABKY OHM (POPMHPYIOTCH OOAb-
IHM KOAHYECTBOM HE TIOAHOCTbIO CHHXPOHH3HPOBAHHBIX
MOAEKYASIPHBIX LHKAOB.

Cmagus 3. Jenpeccusnes cmagusi KaemouHo20
cmpecca. XapaKTepH3yeTCs yCTORYHBbIM, TPY/AHO 06pa-
THMbIM TOTAABHBIM CHHKEHHEM (PYHKLHOHAABHOH AKTHE-
HOCTH, BbICOKMM PHCKOM Pa3BHTHS arlofTo3a HAH HEKPO-
6HO03a, B NOCAEHEM CAy4Yae, ¢ 06pa3oBaHHEM TIPOAYKTOB
xaetounoro pacnaza. OcHOBHBIME MPHUMHAME Pa3BUTHA
ZETPECCHBHON CTAZHH ABAAIOTCA HAH 3alpeAeAbHO HH-
TEHCHBHOE BO3/EHCTBHE (DaKTOPOB MOBPEAAEHHS, HAH HX
OTHOCHTEABHO JAMTeAbHOe (McToialollee) aeHCTBHe.
HsBectuble npumepn! 9710l cTazmu: (eHOMEH «COPBAH-
HOro (haroLMTo3a» HEHTPOMHAOB H JAHTEABHOE, HO 6e3y-
CNEITHOe FMPOTHBOCTOSIHHE AENPEeCCHBHDIX MAaKpOParoB
3aCeATIOUHM HX MHKOGakTepusm [26].

Ha yposue oprauusma npoBocnaAUTeAbHAs aKTUB-
HOCTb KAETOK B Da3AHYHBIX OpraHaX MoeT ObITh MO3a-
HYHOH M AHHAMHYHOH, HaPHMep, ITPH 3KCIIEPHMEHTAaAD-
nom cericuce [33]. Takum o6pasom, pasamunble cTaauK
KAETOYHOIO CTPECCa MOTYT Da3sBHBAThCA B OPraHU3MeE O/]1-
HOBPEMEHHO, & MHTEIPAABHO MOZKHO 3a(PHKCHPOBATb TO-
AbKO OTHOCHTEABHOE Npeobrazanye TOH HAH HHOH U3 HHX
110 YPOBHIO MOAEKYA ~— MapKepOB KAETOYHOTO CTPECCA B
KPOBH NPH Y4ETe APYTHX (PEHOMEHOB CHCTEMHOFO BOCIA-
aenus [10].

XapakTepHbIM CBOWCTBOM aKTHBHPOBAHHBIX KAETOK
YEAOBEKA, BOBAEYEHHDIX B MPOLECC BOCNAAEHHS, SBASET-
sl APOAYKIMSL TOTO HAH HHOFO CISKTPAa THCTOTOPMOHOR

Hurokuner kak naroreserHueckne haKkTopbr
u xpurepun CBP

Cexpeuma IHTOKHHOB H JPYTHX MEeJMATOPOB BOCHaAe-
HHSI SIBASIETCS BHELSHHM NPOSBACHHEM KAETOYHOTO CTpecca.
[Tostomy wHTOKHHBI MPEACTABATIOT HHTEPEC HE TOABKO Kak
PEFYASITOpHDIE (DaKTOPbl, HO M KaK MapKepb! M KOAMYECT-
BEHHBIE TIOKA3ATeAH BOCITAAHTEABHOH TPAHC(IOPMALIMH pas-
AMMHDIX KAETOK Kax Ha MecTHoM (TIpM KAaCCHYECKOM BOC-
MareHHH), Tak U Ha cucTemuom yposre (npu CB).

OTHoCHTEABHO GHOAOTHUECKOH POAM LIMTOKHHOB B
fIOCAeAHee BpeMsa EbIUAO OOAbLIOe KOAKUecTBO 06061ua-
woweit aureparypor [11, 59, 97]. Orverum nan6oaee
MIPHHUMITHAADHDBIE TIOAOKEHHUS:

s LMTOKHHbI SBAHIOTCA BEAYIUHMH IyMOPAAbHbIMH
NOCPEeHHKAMH MEXKAETOYHOTO HMH(POPMAaUHOHHOIO 06-
MeHa NPH BOCTIAAEHHH, PEAAU3ALMH BPOXKAEHHOTO H TpH-
0bPETEHHOr0 HMMYHHTETa, pereHepauHy M penapaluq
(ckreposupoBans) NOBPENAEHHDIX TKaHel;

e K uutokuHam otHocsTcs Goaee 100 Geaxkosbix Mo-
AEKYA, JAeHCTBYIOIIHX Ha KAETOYHbIE PEUEenTOPbl AyTOK-
PHHHO, MaPAKPHHHO, A B OTAEADHDbIX CAYYasiX H AAHHHO-
ZHMCTAHTHO Yepes CHCTEMY KDOBOTOKA;

© CEKPEUHs BOAbIIHHCTBA LHTOKHHOB H DKCIIPECCHS
HX peUenTopOB Ha MOBEPXHOCTH KACTOK HOCHT NPpEeHMYy -
IECTBEHHC KHAYIIMOEADHBIA XapaKTeP, HeKOTOPDIE UMTO-
KHHbl MOTYT [IPOAYUHPOBATLCA ¥ B (PHIHOAOTHIECKHX
YCAOBHSAX, HO, KaKk [PABHAO, C CYUIECTBEHHO MEHbIieH
HHTEHCHBHOCTbIO;

e K CeKpeluu UHUTOKHHOB CHOCOOHDbI, B TOR HAH HHOM
CTEeTleHH, IPAKTHYECKH BCE SAPOCOAEPIKAIIHE KAETKH H
TPOMOOLHTB], HO B HAHOOABIUEH CTENMEHH — KACTKH, He-
NOCPEACTBEHHO y4YaCTBYIOIHE B PEAAMBALHH BOCIAAUTE-
ADHOH PEAKTHBHOCTH H HMMYHHOTO OTBeTa;

o AEHCTBHE LIMTOKHHOB OTAHYAETCA PETYAATOPHON
H3OBbITOUYHOCTDIO: OfMH LIMTOKHH MOMET B3aHMOJECHCTRO-
BaTb C HECKOABKHMHU PELeNTOPaMH, C PasSAHYHOH (PYHK-
LHeH M AeHCTBOBATh AUPPEePeHUHPOBAHHO Ha MHOTHE TH-

6eAxoBOH MPHPOABI — LUTOKHHOB. Mbl KAETOK, HO pasHbie PEUENTOPbl H PasHble LIMTOKHHDI
o R —
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MOTYT PEaAM3OBbIBATD H OJHOHANPaBAEHHbIE GHOAO-
rydeckHe 3Q@PeKTbl Ha YPOBHE KAECTKH;

o DHOAOTHYECKHE S(PMEKThl IHTOKHH-PEeUeTTOSHbIX
B3aMMOJEHCTBYI HA KACTKE TIPH PasHbIX eé (ryHKIHOHA -

) AbHBIX COCTOSIHHAX MOTYT CYI{ECTBEHHO paS)\anTbCﬂ;

o PEryAATOpHblE HPQEKTHI LHTOKHHOB Ha YPOBHE KACTKU
B 3HaYMTEAbKOHN CTElleHH PeaAMsyIoTCs MOCPe/CTBOM aKTHBA-
UMH M MHIHOHPOBAHHs YHHBEPCAABHBIX {KOAAEKTOGPHDIX)
TM — 1HAYKTOPOB H PEryAITOPOB reHeTHIECKHX IIPOrpamMm
KAETOUHOTO CTpecca, Bkaouad i cemeiicrso NF-xB;

o LHTOKHHDI AEHCTBYIOT Ha KAETKY KacKaZHO, CTHMY-
AHPYS HAH MHTHOHPY#H KaK TDOAYKUHIO H CEKPENHIo ApY-
I'MX UHTOKHHOB, TaK H DKCIIPECCHIO LIHTOKHH-CBSA3bIBAIO-
I4HX PELenTOpOB M APYTHe MHAYLHOeAbHDIE TIPOLECChI;

o B3AHMOAEHCTBYIOUME APYT € APYTOM aKTHBHPOBAH-
Hbie KAETKM B OYare BOCIIAACHHS M B peaTHPYIOIIUX Ha
AHTHIeHb! AHMQOHAHDBIX OPraHax (POPMHEYIOT TOT HAH
MHOH AHHAMMYECKHH BApHAHT LIMTOKHHOBOH CETH C BO3-
MOZSHBIMH 3HAOKPHHHLIMH { AAHHHOAHCTaHTHDLIMK) 30~
(PEKTAMH OTZEABHBIX LHTOKHHOB TIPaKTHYECKH Ha BCE 0P~
FaHb! H TKaHH OpraHHU3Ma,

e LHTOKHHBI PETYAHPYIOT BCE TIPOLECChl, ACCOLHHPO-
panunie ¢ CBP: anxopazky, octpogashbiit orser, peak-
IO KOCTHOTO MO3Ta H BBIXO/ AeHKOLMTOB H3 ZET0, Pas-
BUTHe OBIUEro aZanTalMOHHOTO CHHAPOMA;

e YaCTb IIMTOKHHOB MOXKET CAYKMTD MOAEKYASpPHBIMH
mapkepavu CBP, npexae seero: IL-13, IL-2, IL-4, [L-6,
IL-7, IL-8, IL-10, IL-12, iL-13, IL-17, IL-18, TNFo, IL
-tra (peuerropupiit anrarommer), MIP-(1, 2), MCP-(1,
2), RANTES, iP-10, IFNo u vy, TGFB, G-CSF,
GM.-CSF, PDGF, VEGF [10, 11, 17, 45, 50, 53, 97], a
Takke pactBopumbie peuerrropni k 1 NF, IL-1 (ST2), IL-2
(CD25), VEGF, xemoximam (CCR-2 u 3) [10, 90].

Hsmenenus ypoBHs uutokuHor B xposu npu CB xa-
PAKTeSH3YIOTCA CYLIECTBEHHDIMH OTKAOHEHHAMH OT HOpP-
MAaADbHBbIX 3Ha‘-IeHHﬁ (B OTAEADHDbIX CAYYadAX B TbICAYH
pa3), XaOTHYHOCTBIO, (PA3HOCTDBIO, HU3KON KOPPEAALIMEH
mexay coboin.

O61ueit 3aKOHOMEPHOCTDIO IITEPIHTORMHEMHH TIPH KOH-
THYECKHX COCTOSHISIX ABARIOTCH, BO-IIEPBbIX, OTHOCHTEABHO
HEBbICOKHE KOHLEHTPALHMH PEHMYILeCTBEHHO AMM(OLMTAp-
wbix uprokmnoB (Hanpumep, 11.-2, 11.-4), 3a ucknoueruem
IFINY npu octpeix BrpycHbix ungexumsax {17, 72]. Bo-sro-
ObIX, Kak TIPABHAO, OTHOCHTEAbHO Gonee YMEPEHHBIE H/HMAH
KPATKOBPEMEHHDIE H3MEHEHHs TIDH ILIOKOBDIX COCTOSHHSIX
xoruentpait TINFOL i ILA1B, B cpasnenrn ¢ IL-6, obara-
ZAIGHIMM TAIOKE TOAHQYHKUHMOHAALHBIM, HO BOAEE «MSATKHM»
nposocriaaHTeAbHbIM ZAeHctuem {64, 69]. B-tpetpux, mm-
TOKMHb! ZEHCTBYIOT KOOIEPATHBHO C [PYTHMH PETYASTOPHDI-
MM (PAKTOPAMH: OCTPOMAIHBIMH GeAKamH, GHOTEHHbIMU AMH-
HaMH, TPOH3BOAHBIMH AWITHAOB (3MK03aHOMADI, LIEPAMHADI,
TpoMBoUHT axTHBHpYIowmi Qaxtop), NNQ, xarouHbMuM
6eAKxaMH TPaHyAOUMTOB, PEryASTOPHBIMH (PAKTOPAMH KOMIT-
AeMeHTa, TeMOCTasa M KaAAMKPEHH-KHHMHOBOH CHCTEMbI,

fieAKAMH TEILAOBOTO 1IOKA, TPAAHIMOHHDIVH TOPMOHAMH
MHOTHMH THCTOTOPMOHAMH {A€TTTHH, SHAOTEAHHD!, AHTHOTE!

aum 1] 1 Ap.), PEryASTOPHEIMH MeTABOAHTAMH K PELETTTOD

MH KOHTaKTHOTO B3amMozeHcTsua. Muorne wactubie mipe,

CTaBHTEAH M3 ITOTO HENOAHOTO CITHCKA TaK#e MOTYT BBICT

nat B Kaiectse mapkepos CBPL.

Boicokue koHueHTpauMH OTZEABHBIX UHTOKHHOB
KPOBH OTHOCHUTEADHO CHELH(HYHbI K PABBHTHIO CENTHY
exoro moka (I1L-1(3, 1L-6, IL-7, IL-8, IL-10, IL.-1
[FNo, MCP-1, TNFw) [45, 75], 1TOH (I1L-1B, 1L~
IL-8, 1L-10, IL-tra, MCP-1, G-CSF, GM-CSF
cnngpoma JIBC (uame apyrux soizesuor 1L.-8), retan
ubiv uexozam (1L-1B, IL-4, 1L-6, 11.-8, IL-10, 111
IL-18, IL-1ra, MCP-1, G-CSF, GM-C5F, MIP-1
2, TNFa) [90], a zonoandTeAbHO AAST THHEADIX BHOVH
upix uadexn — 1FNy [17, 38, 43, 116] 1 19-10 {41
52, 122). B 1o e Bpems HeAHHEAHOCTD ITOH B3AHMOCH;
3, HECTABMADHOCTL KOHLEHTPALHH LWTOKHHOB B KDOE
OTPaHMYHBAST MX HCTIOAb30BaHHE B KAYECTBE AHATHOCTE
YECKHX H MPOTHOCTHYECKHX KPHTEPHEB TSKECTH COCTOS
uus. BeposTHo, BcAescTBHE 3TOro 20 HACTOSILETO BPEM
HH OCHOBHbIMH JLOTIOAHHTEADHDIMH KPHTEPHEMH 6aKTepH:
AbHOro cercuca  sBAiorcs  (C-peaKTHBHbHI npoTey
(CRP) u npoxarvuyronns (PCT) nraams: xposu |5
79, 93, 99, 106], xoTopble HMET CYWeECTREHHO BOAt
AMRTEABHDIH TepHO TIOAYBbIBEZIEHHA B COMOCTABACHKE
urtokuHamu. Mesay Tem, 1o 3TOH 2K€ TIPHUHHE OHH Xy
orpaxasoT guHamuky CBP. Kpome Toro, yposeun CR,
OTHOCHTEABHO CAAG0 KOPPEAHPYET C TSKECTbIO COCTOSIHH
[30], a yposeno PCT B xpoBH 60Abiue CBA3aH C reHeps
AM3aUHEH HaKTepHAaABHBIX AHTHIEHOB, YeM C AQYTHM
npiuramu CB [2]. Tawke wa ceroznsmmil aenp ne
4ETKHMX PEACTaBA€HHH 0 GHoAorkwueckoit porn DT ka
gpaxropa CBP [32]. Yuurpsan ebmueckasanHoe, B Ha
cTOsilllee BPEMst HEKOTOPBIMH aBTOPAMH  BbICKA3bIBAETC
MHEHHE O HEOOXOZHMOCTH paspaboTKH HHTerpaAbHs!
kputepnes CBP. ocnomannpix na onpezerennu B kpos
HECKOABKHX MOAEKYAAPHBbIX MapKepos CBE, miouodasn
untokuHbi {41, 90].

OcranoBumcs Ha NPEUMYIUECTBAX IIHIOKHMHOB Ka
kpurepues CBP:

1) nowsTHa M 3HauMMa 6HOAOTHYECKAsS POAD;

2) HBATIOTCA TIPOAYKTaMH CTpECC-PeaKUMH MHOIM
THTIOB KAETOK Ha PasAHHHbIE CTHMYADS;

3) umeeTcst 60AbIan BbIGOPKA TIPOBOCIIAAHTEADHDIX 1
YCAOBHO aHTHBOCHI2AHTEABHBIX LHTOKMHOB, KOHUEHTpA
LHH KOTOPbIX B KPOBH XapaKTepH3YIOTCA BBICOKOH amil
AMTYZOH H3MeHEHHH;

4) oNTHMaABHDIH MEPHO TIOAYBbIBEJACHHA U3 KPOBO.
TOKa — HECKOABKO ZECATKOB MHHYT;

5) HaAuuHe anpoGMPOBAHHBIX, CTAHAAPTH3OBAHHDE
METOAOB HX KOAHYECTBEHHOTO OIPEAEAEHHS H PABHOCTO-
pOHHMX 633 ZaHHDIX KAHHHYECKHX H SKCHePHMEHTaAbHDI:
HCCAEZOBAHHH 10 MHOTHM LIMTOKHHAaM.
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Opuako TepevrCAeHIbIE TIOAOKHTEABHbIE KAYecTBa LH-
TOKMHOB B TIOAHOH Mepe MOTYT MPOABHUTD Ce6 TOABKO MpH
HCTOAB30RaHIH HETerparbubix kpurepues CBP u CB s ge-
aoM (C yHETOM KPHTEpHEB AQYTHX (EeHOMEHOB NPOLECca).

Yuurbisas BplllecKasarHHOe, Mbl HCIIOAB3YEM HEKOTOpbIE
yrroxmmbt (1L-6, IL-8, IL-10, TNFo) n CRP s uxrer-
parpHoit tkare ouerku yposreit CBP [7, 8, 9]. B 1o e
BpEMs HE HCKAIOYAEM HCIIOAb3OBAHHME B 9THX LiEASX APYIHX
uH(popMaTHBHbIX waTokkHoR, D TLL, pactBopumbix penen-
TOPOB UMTOKMHOB ¥ aAT€SHH SHAOTEAHOLMTOB, MapKepoB
BHYTPMCOCYZHMCTOH aXTHMBALMM TPaHYAOUMTOB M JQYTHX
npoayKToB KAerouHoro crpecca [ 7). [lerrparnuoit sagaveit
wkarbt CBP seAsercs audgepenumposka MecTHoi H cvc-
TEMHOH IPOAYKLMH MEAHATOPOB K, COOTHETCTBEHHO, TIPOAB-
rermit CBP npu kaaccuyeckom M crcTeMHOM BOCTTAACHHH.
[Tpu sTom Heobxoaumo yuuTbmats 10, yro CBP seagercsa
se eavHcTBerHbM (peHomenom CB (wactsbmv npoueccom),
a npu runosprigeckux BapHanrax CB, sosmoxno, saxe u
e ocuostbmm |6, 10].

Taxum 06pasom, (axTopb! MOBPeAAEHHS HHMLMHPYIOT
pasBHTHE KAETOYHOIO CTPECCA HA YPOBHE OTAEABHBIX OPraHOB
KaK HeoBXOZMMOro YCAOBHA pasBuths Bocriarenus. Heo6xo-
JMMbIM YCAOBHEM AAS STOIO SBASETCS (POPMHMPOBAHHE LIMTO-
KHHOBOH CETH Kax camoperyampyemoro npouecca. Ozmaxo
(OPMHPOBAHHE (YHKLHMOHAALHDIX CHCTeM BOCTIAAEHHS MPO-
MCXOAMT TIPM KOOTIePAliMH LMTOKHHCBOH CeTH ¢ APYTHMM
(paKTOpPaMH HHQOPMALIHOHHOTO 0BMena. | IpH 3TOM UMTOKH-
HbI Z€HCTBYIOT 110 TIPUHLMITHAABHDIM MEXAHH3MaM PEry AL
CAOPKHBIX CHCTEM — TIOAOUTEABHON H. OAHOBDEMEHHO, OT-
PMLIATEABHOI TPAMOiT 1 06paTHOR cBasH. KpuTHeck Boico-
KHe YPOBHH MHOTHX LIMTOKHHOB B KPOBH MOTYT ObiTb KpHTe-
PMSIMM CHCTEMHOTO TIPOBOCTIAAMTEALHOTO CTPECCA, aTPHOYT-
HOTO CITyTHHKA KPHTHYECKHX MMKPOUMPKYARTOPHBIX pAac-
ctpoiicts u apyrux npossaenssi CB.

BakAtouenne

CB sBasiercst cAOkHBIM, BHYTPEHHE [IPOTHBODEYH-
BbIM U APaMaTHYECKHM IO CBOMM HOCAEACTBHSM IpOLIeC -
com. KsBecTHble npHsHaky ouara BOCHAAEHHS HE MOTYT
otpasurb obpas CB. HMcropuuecku usyqenne CB 6biro
CBA33aHO C PeIIeHHEM KAHHHUYECKHX 3aZad, H I[POLecc
6bIA 0XapaKTepH30BaH C MOMOIUHIO CHHIPOMAABHBIX MO-
aeaeit, CB uumpmipyror: reneparnsauns PAMP npu
HH(EKLHH, AAAEPTEHOB — MPH aHa(PHABKTHHECKOM LIO-
K€, NPOJYKTOB TKaHEBOro pacnaja — MPH Kpail-CHHZ -
pome, HOraTbix TKAHEBbIM (PaKTOPOM OKOAOIIAOJHDBIX BOA,
a TaKae THIIOKCHA M alMAO03 NPH TPAaBMATHYECKOM LLUOKe
H Apyrye (PakTopb! CHCTEMHOrO TMOBpENAEeHHs. CyTbto
CB ssasietcs reseparnsaims BOCIIAAHTEABHOTO KAETON-
HOro ctpecca, npexje BCero, HAOTEAMOLHTOB H COCYH~
CTBIX Maxpo@aroB, KaK OCHOBA MHKPOLHPKYASTOPHDIX
pacctpoiicts. Haamune u pacnpoctpanéHHOCTD cHCTeM-
HOTO KAETOYHOTO CTPeCcca MOryT OTpPamaTb Crpe-
ZeAEHHbIE YPOBHH B KPOBH MEAHATOPOB BOCNAAEHHS W,

npemzae Bcero, uuToknHos. Mogerb CB «xak o6iyenaro-
AOPHYECKOro Npogecca AOMAKHA OCHOBDBIBATDCA Ha Haubo-
Aee OPHHUHMHAABHBIX MPH3HAKaX TOr0 npouecca, H ee
3HAYEHHE 3aKAIOYAeTCs He B pellleHHH KOHKPETHDIX Npak-
THYECKHX 3aZaY, a B CO3JAHHH TEOPETHIECKOH H METOAO-
AOTHYECKOH OCHOBBI AAsi HX peLleHHs.
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