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B cmambe obcyxcaaomen meopemuueckue U MemogoA0IUUECKUC NOAX0AB K ONUCAMUI CUCITICMHOIO BOCIAACHUN
Kax obwienamoaozuneckoo npouecca. Yxasvieaemesa, ume cosganue mMogeAu CUCMEMHOIO BOCRAACHUA noMpebyem uH-
MEeIPUPCBEHUA KAUHUMCCKUX U IKENCPUMEHMAADHDIX, MOACKYASPHOIX U NONYASUUOHMBIX UCCACAOBAHUNI.
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Thearetical and methodological epproaches to description of systemic inflammation as general pathological process are
discussed. It is shown, that there is a need of inlegration of wide range of types of researches fo develop @ model of sys-

ternic inflammation.
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- B npeapizywein ny6anxaumn [7] mbi octaroBuAnch
Ha 1eAecO06pA3HOCTH XaPAKTEPHCTHKH CHCTEMHOTO BOC-
narenns (CB) kax ofmenatororudeckoro mpouecca,
KAICCH(HKAIHH (PAKTOPOB CHCTEMHOIO [OBPEXKACHHA,
mrarouas MorekyAbt kateropun DAMP (danger-associ-
ated molecular patterns — MoarexyAsipuble nmaTTepHDI,
ACCOLHHPOBAHHDIE C ONACHOCTBIO) M CTaAHH KAETOYHOTO
CTpPEcca Kak (PYHKUHOHAADHOTO SAEMEHTa BOCMAAHTEAb-
HOPO TIPOLlecca, a TakKike POAM UMTOKHHOB KaK MoKasaTe-
acit_cineremuofi BocntaanteapHoil peaxupu (CBP).

B uacrosee Bpems HakomHAOCH GOABILOE KOAHHECTBO
HAYMItbIX JAHHDIX, KOTOpbIE CAOMKHO CHCTEMaTH3HPOBATD
M3 OCHOBE KAACCHYECKHMX MPEJCTABAEHHH O BOCITAACHHH.
B ofugux weprax cymmoctd moao6Horo poaa npobaem ne-
Mexnil mpicaureas O, LUHEHrAep o60o3HAYHA elIE B Ha-
saae XX Beka: «TOWHas Hayka TIPHXOJHT K CAMOYHHYTO-
AEHHIO BCASJCTBHE BOBPACTAIONIEro YTOUHeHHA cobCeTBeR-
HOR 1IOCTAHOBKH BOTIPOCOB M COBCTBEHHBIX METOAOB», a

olaw woppecnongenunn: Iyces Eazenuii FOpoesuv, a-p men. nayx,
ey, san. a2, umvyHoaornn soctrasenus, (DIBYH «HMH D,
01 PAH. E-mail: e gusev@iip.uran.ru

£y

OAMH M3 CNOCCGOB PEONIOAEHUA ITOH MPOGAeMbl —- Kak
«XyZ02%eCTBEHHOE MacTepCTBO NoCTpoeHHe rurotes» [21].
Muaye rosops, sHaHHe Aetarel He 03HA4aeT NMOHHMAHMA
1IEAOTO, YYHTBIBaA CAOXKHOCTB MpoLecca, Alobbie YacTHbIe
mexaunampl 1 kpurepu CB 6yayt ycaosubt, a Teoperu-
yeckMe o000OIIeHHS — CyObDEKTHBHBL OTH M ZApyTHe
Npo6AeMbl OTYACTH GYAYT HHBEAHPOBATHCS POBEPKOI Te-
OpHH Ha TPAKTHKe [PH CONOCTABAEHHH KOHKYPHPYIOLIHX
HOAXOZOB PAa3AUYHbIX ABTOPOB.

Mozgeas CB kax THITOBOro maToAors4ecKkoro npouec-
ca 70AXHA, TIO HallleMy MHEHHIO, BKAIOYaThb B cefs cae-
AYIOILMe OCHOBHBIE COCTABATIOLINE: ‘

1. Kparkoe ¢opmarbHOe omnpeaerenne mpolecca,
0003Ha4alWero ero CyTh;

2. Arpubyrni CB, oranuasogiue ero ot KAaccHiecko-
ro BOCTaAeHH:;

3. Crpyxrypa npoyeccoxomnrexca CB;

4. OcuosHble MeTo0AOrHHeckHe noaxoab! nayserna CB;

5. XapaKkTepHCTHKa ZHHAMHKH TIDOLECCA, KAACCH(H-
Kalus CTaZMi 1 (as;

6. Onpeneaenne OCHOBHBIX THIOBbIX BAPHAHTOB Pas-
BHTHH;
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7. O6o3nagenne o61e6HOACIHYECKOR H KAHHHYECKOH
suaynmoctu CB.

I. Onpenerenne CB [2]: «Cucmenrioe socnaaenue
~— 30 MUNosoil, MYyAbMUCUHAPOMHSI, (hasocneyu-
puvnbit (cMaauocneyuGUUHbLEL NPU XPOHULECKOM me-
HeHUU ) NAMOACIUMECKUI NPOYUECC, PA3BUBALIOUULC
NPU CUCITIEMHOM NOBPEXNACHUL U XAPAKMepUBYIOWUTICS
MOMAALHOW BOCNAAUTNEALHOU PEAKTIUBHOCITILIO IHAO-
IMEAUGUIINOE, TLAGSMEHHBIX U KACMOYHBIX (haxmopos
KPOBU, COCAUHUMENLHOU MKAHU, @ HA 3AKAIOYUIMEAb-
HBIX 3MANAX, U MUKPOYUPKYARMOPHBIMU PACCITEPOLICITI-
BAMU B MUSHCHHD BAXHbIX OpOHAX U MKAMAX>.
Onpeaeaenre xaacewueckoro Bocrarenua [20]: «Boc-
NareHHe — ITO BOSHHKILAS B XO4€ IBOAIOLMH PEaKLMs
SKHBbIX TKaHeH OpraHM3Ma Ha MeECTHDhIE TIOBPEKAEHHS,
OHA COCTOHT U3 CAOMKHBIX TIOATAHBIX H3MEHEHHH MHKDO-
UHMPKYASTOPHOTO PYCAQ, CHCTEMb! KPOBU H COCRHHHTEAD-
“HOH TK&HM, KOTOPbIE HANPABAEHD! HA HIOAALMIO H YCTPA-
HeHwe TIOBEE:KIAIOLIEro areHTa, M BOCCTaHOBAeHHe (MAM
3aMelleHHe) TIOBpeAeHHBIX Tkameil». [lpn omnpe-
AEAEHHBIX CXOJCTBaX /ByX onpeaercuuil (ato BCE e
POACTBEHHDIE FIPOLIECCHl), HECOMHEHHbl H PAa3AMUHA, Ha
HHUX N0ApobHee OCTAHOBHMCA HHXKE.

II. Ocuornbie aTpubyroi cucremHOro BocnareHns

1. Cucmemroe socnarenue passusaernca 8 omsem Ha
2EHEPAAUSOBAHHOC ACHCIREUE (BAKITIOPOS NOBYCI ICHUS.

K ¢axropam cucTeMHOro noBpemsAeHMSE LeAECOOG-
Pa3HO OTHECTH MEXAHH3MbI HENOCPEACTBEHHOTO HIOBPEH -
JeHHA TKaHedl H (aKTOpbl HMHTALMH HAH YTPO3bl MO-
spexaenun [7]. O6uum ceoiicTsoM MX AeiicTBUA ABAS-
€TCH MHAYKUMA TIPOBOCTAAMTEABHDBIX CTAJHIA KAETOUHOTO
crpecca. [ pu aTom kaaccuueckoe Bocnarenue Hanpapae-
HO Ha AOKAAM3ALMIO ¥ HeHTPAaAMBAUMIO (PAKTOPOB MECT-
HOFO, HO He CHCTEMHOIO, TIOBPEH AEHHR.

2. Cucmemnoe socnancrue sanycxacmcs nocae
NPEOJOACHUS NOBPEXAMOYUMY PaKmopamu bypeprbix
CUCTTIEM AHMUBOCIIAAUMEABHOU PEIUCITIEHTIHOCIU Ha
YpoBHE OpAHUIMA. '

[lepnbm 6apbepom Ha TyTH reHepaAH3aLEH NOBPE-
AI0IHX (AKTOPOB BBICTYTIAIOT MNOKPOBHbIE TKaHH, BTO-
pbIM — ovar Bocmarenus. [ lpu npeojoreHun sTHX Ga-
pvepos CB passusaetca ToAbKO B ycAoBHSX HecOCTORTe-
APHOCTH AHTHBOCHAAHTEABHOH PESHCTENTHOCTH HA CHC-
TEMHOM YPOBHE.

3. Cywrocme CB onpegeassem cucmemnoe sosae-
YeHUe MEXAHUSMOS, NPOIMEKIMUBHBIX NPU UCNOAbIOSA -
HUU MOALKO B 04Q2C BOCRAACHLA.

['eneTvaeckn zetepmunipoBannyio nporpavmy Boc-
NAACHHS MOKHO PAsrPaHUYHTb Ha ABA yPOBHA — Tep-
BB, 6a30BbIH MAM BHYTpeHHUH (N0 OTHOWEHHIO K O4ary
BOCNaA€HHA) ¥ BTOPoH Man Bremmnit. Mexanusmnl rep-
BOIO YPOBHA, NPEMAE BCETO, OTBEYAIOT 33 AOKAAHIALIMIO
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¥ HEeHTPAAM3aUHI0 (JAKTOPOB AABTEPALNH, & BTOPOTO —
33 PECYPCHOE obecnedelne NPOTPayybl NEPBOTO YPOBHA,
a TaKKe YCHAERHE Oy(IepHBIX MEXAHHAMOB aHTHBOCHAAH-
TeAbHOH pesuctenTHOCTH. (OCHOBHbIC 3BEHbN BHYTPeH-
HeH NPOTrPAMMBL aKTHBHPOBAHHBIE B OYAre BOCIIAAEHHA
AEHKOLMTDE, MAKPOMArk, TY4HbIE KACTKH, IHIOTEAHOLM-
Thl, CHCTEMA reMOCTa3a H KOMIIACMEHTA, KaAAHKDEHH-Ki-
HuHoBas cucrema. K mexawusmam proporo {BHemHero)
VPOBHS KAACCHYECKOTO BOCTIAAEHMS CACAYET OTHECTH:
PasBHTHE MPOBOCHAAHTEABHOTO BapHaHTa OOILEro ajall-
TAaUHOHHOTO CHHAPOMA (OCOBEHHOCTH — AWX0PajKa,
MbIIIeYHas THNOAUHAMHS, TICUXACTEHHA, BBIXOJ HEHTPO-
(PHAOB M3 COCYAHCTOTO ZIETIO), OCTPO(asHbIA OTBET [ede-
HH, YCHAEHHE AeHKOLMTOMNO93a B KOCTHOM MOSTE ¥ HEKO-
TOpble ApYyrHe G0AEe HACTHDBIE MPOLECCHL. DTH MeXaHH3-
MbI CBA3AHbI C TeHEPAAU3AUMEH [TMTOKHHOB ¥ APYTHX Me-
AHMATOPOR BOCTIAAEHHA M3 ouara socnarenus. §lpm CB
MeXaHM3Mbl 000HX YPOBHEH NPOABAAIOT cebd CHCTEMHO,
06yCAOBAHBaS 3DQEKT CBOETO POAA CYNEPIIO3HLHH BOC-
FIAAMTEABHOTO TpoLiecca.

4. Onpeaeasiowyro poas npu CB uzpaom snaome-
AUOLUMBL U MAKPODATU-PEIUJCHMBL MUKPOCOCYA08, d
He KACMKU-MUIPAHMDbL G4A2Q BOCNAACHUR KAK Tpu
KAQCCUUECKOM BOCNAACHUL.

[Tpu BoCTIareHHH KAETKH BHIOTEAHS HENOCPEACTBEH-
HO B3aMMOJEHCTBYIOT € APYTHMH KAETKaMH MHKPOCOCY-
208 (MHOLHMTaMH, TIOACUMTaMK ), AeHKOIMTaMH, TPOMOO-
UMTAMM, TAGIMEHHLIMH (DAKTOPAMH, KACTKAMH mepuBa-
CRYAAPHOIT COCLLHNTCARNGT W7 i, D 2 TORI0D b 70
ZOMHHEPYIOIIAA POAb SHIOTEAHA MMUKPOCOCYA0B B pas-
BHTHH KPHTHYECKHX COCTOSIHHH, aCCOLHHPOBAHHBIX C
MHKPOUHPKYAATOPHBIMH PacCTPOHCTBAMY, HE BbISbIBaeT
comuennit [22, 53, 80]. Koanuectso PHAOTEAHOUHTOR Y
yeAoBeKa MakcHMaAbHo cocTasrser go 6x100 kaetox
[36] ¢ obweii maccoi a0 1,5—2 kr, uro obecneunaer
MX aBCOAIOTHOE KOAMYECTBEHHOE AOMHHHPOBAHME Haj
JPYTHMH TIPOBOCTIAAHTEABHBIMH KACTKAMH B 30HE MHKPO-
uppryAausd, Mop@odyHKLUHOHAABHO KAETKH SHAOTEAHA
HEOAHOPOZHLI He TOABKO B PA3AHYHDIX OTAEAAX COCYAH-
CTOH CETH, HO OHH HUMEIOT H OPraHHO-TKAHEBYK) CIICLH-
¢uky [36]. 3ro ycromnser onmucaHue sHAOTEAHAADHOH
CHCTeMb! KaK euHoro ueroro. Fimewrcs caomnocru B
CTaHAApPTH3ALMH CYIIECTBYIOUHX METOSMK OLIEHKH (yHK-
UMM DHJOTEAMOUKTOB H B MHTEPTIPETAUMH PE3YALTATOB
TIOAYUeHHBIX B cHeteMe in vifro. B To e Bpems, cospe-
MEHHDIE METOAbi HE TOABKO IKCTIEPHMEHTAALHBIX HCCAE-
ZOBaHUI, HO H MPHAHSHEHHOTO H3YYEHHA SHAOTEAHOLI-
TOB V 4eAoBeKa {SHAOBACKyAApHAsA GHOLCHSA, KYADTHBI-

POBAHME IHAOTEAHH IMYNOYHDBIX BEH, BbIACACHIt® m!p;{y-
AKPYIOIQHX B KposoToke suaoteanorton) {35, 47 ] no-
BBOASIIOT CAeAaTh O000IICHME OTHOC HECABIO T auCha-
AHTEABHBIX (PYHKLIH 3THY Kactoxr

Taxk, T BOCHAC T (a0 @ yipee S n HIA0-
TCANOLIITE Tl UIGE Lt b, B0 s *LH TAe
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PEAAM3YETCs aAresHs H MMIPAIIMA AeHKOLMTOB, MMKPO-
TpomGooOpasosanme K skccyrauma [20, 66, 73]. Axru-
BHPOBAHHDIE BHZOTEAHOLMTB MPOAYLMPYIOT OOABIIOH
CHIEKTp MEJHAaTOPOB BOCIIAAEHHS, BKAIOYAs IPOBOCHAAH-
TeAbHblE HKO3AHOMABL TpOCTarAaHauHbi-Ej, refixorpu-
en-Cy4 M TpOMBOKCAHBI TIPH PELHTIPOKHOM CHHKeHHH TIpO-
Aykumd nipocTaumkauba [30, 44, 94); kaouesbe aan
ugentuduraupn CBP wuroxmup: TNFa, 1L-15, IL-6,
IL-8, GM-CSF, M-CSF, G-CSF, MCP-1,
RANTES, IP-10 [32, 58, 70], a 8 HekoTopbix TKaHsX K

[L.-10 [93]; xomnonenTb! cHCTeMBbI TeMocTasa: TKaHeBOH

(aKTOp, YPOKHHA3A M TKAHEBOH AKTMBATOP TAA3MHHOTCHA
(tPA), wunruburop akTHeaTopop naasmumoreHa 1
{PAl-1), Tpombomoayaun, anTurpombux 111, axtop

Bunrebpanaa, TpoMGOUHTAKTHBHOYIOWHE (akTop, B AD.
[86, 91]; BasokomctpurTopsr M Basomatatopnr {48].
B cBow o4epeab, Yepes HApY KHbIe PellelTopbhl SHAGTEAH~
OLMTBL! aKTHBHPYIOTCH MOAexyAramu kateropun DAMP
[28], Tpom6umOM, mPOBOCIIAAMTEABHBIMH LUHTOKMHAMH H
3ﬁK033H0HAaMH, THCTaMHHOM, KHHHHaMH, aHahMAdKCHHA-
mu komnaementa {C3a u CHa) u apyrumu mMeamatopamu
Bocnarenus [29, 33, 36, 44, 51]. Suaoreruouutsl K-
PECCHPYIOT NIMPOKMH CMEKTP HHAYHHOEAbHBIX PELeNTo-
pOB, a ux naotaocte B [ TKB Momer Ha nopsax# npeebi-
'y Taronyo B overnie eoreprax a6, 921 Cpean
STHX CTPYKTYP MOZKHO BBIAEAMTb pelentoppi aaresuu: P-
u E-ceaextunt (06ecrieunsaor «pPOAAHHT» AeHKOLHTOB)
[90], ICAM-1, VCAM-1 («apect» aefikopuros) [22],
sHAOKAH (KOHKYDEHTHO MPENATCTBYET «apecTy» ACHKOLM-
toB) [71], wnrerpunoBbie peuerrropbl, a mmenno: 04fq,
o4, 0Py, Py, oPs (VNR), o4y, n ap. — onm
YMaCTBYIOT B MHIPAMH, MEXaHOTPAHCAYKLUHM W RHIHOH-
POBAHHH AIONTO3a SH/AOTEAMOLMTOB, B aAre3Hd Ha HHX
TpoMBoUMTOR U B anrnorenese [61, 82, 84]. SuaoTeano-
UHTBI 3KCIPECCHPYIOT KOHCTHTYTHBHO GeAKM TAABHOIO
romrirekca ructocopmectamocti (HLAY) 1-ro, a nuayun-
GeabHo ¥ 2-10 Kaacca [36, 63]. [pu stom P-cerextun,
IL-8, u (akrop Burne6panga moryT 6nicrpo mobuanso-
BaTbCs TIPH AKTHBALHM SHAOTEAHOUMTOB M3 rpatyA Deii-
6ra—1Ilaraza [78]. Dugoreanoumrsr, ocobenro [TKB,
KaK H TPOMOOLMTBI IKCIIPECCHPYIOT Ha CBOEIT IHOBEPXHOCTH
FeyRII-pegentopnr {(CD32), obecneunsaromne akTHBa-
UMIO KAeTOK TipH BsanMogefictein ¢ leG-coaepagumu
nvmysHBIME komiaexcamu (34, 87]. Ceoro poab B 310M
NPOLECCe MOIYT MrPaTh PELEeNTOpPbi SHAOTEAHOUHTOB K
(pparmerrtam komnaementa — Clg, C3b (CRI) u C3bi
(CR4) [49, 59]). Koucturytusno suzoTeAHOLMTSI SKCTI-
PECCHPYIOT pAXL na'rrepﬂ PACTIO3HAOIHX pellenTOpOB [7]
BKAICYAs KAIOYEBOH JIAAl PacTIOBHABAHHA AHTIONOAKCRXAPH-
Aa rpamotpunarteabtpix baxreprit {LPS) Toll-noao6ubi
peuenrrop 4 [25], a raeke cieppuanbli A 3HAOTEAHO-
IHTOB scavenger {«MycOpIIMK»} PelenTop M3 ceMedcTBa
xoarextnHoB — CL-P1, koropoiit ceaspmaer rpaMioro-

XKATEABHBIE M TPaMOTPHLIATEADHbIE GaKTEpHH, APOMKH,
OKHMCAEHHDIE AHIIONIPOTEHHB! HH3KOH maoTHocTH [96].

[ lo-BraumMoMy, KAIOUCBBIM MeXaHH3MOM MHKPOTPOM-
6006pa30BaHUA ABAAETCA HHAYLMOLADHAA IKCIPECCHS HA
angoreaouutax [IKB u aaresmposanmmix monoumrax
memBpaHHOR  (opMmpl  TKaneBoro daxtopa (CD142)
[86], a sageficTeoBaHme aToro peuenTopa MpHBOAMT K
narorornueckoit axrusauuu CD1427% kaerok [81]. [Tpn
aKTHBAUMY 3HAoTeAnounToB, ocobemno [IKB, peuun-
POKHO CHHZKAETCA SKCIPECCHA PAJA KOHCTHTYTHBHBIX pe-
yenTopos, npexkae scero VE-xaarepunos, oreetcrmen-
HBIX 3a OBECIeyeHHe KOHTaKTa Me/1y STUMH KACTKaM,
BCAEACTBHE Yero MexAy HUMH obpasyiorca 3asopbr [30,
36]. Tem cambiM cOBpAIOTCA YCAOBHS AAS SKCCYAALHH
TIpH KAaccH4eckom Bocnarenus, a npu CB — ¢enomena
«TPOTEKAHHS KaMUAAAPOB». JlecTpyxuus rauKOKaAHKca
Y BHAOTEAHOLMTOB, HPH HAPACTAHHH PELIENITOPOB ajre-
3KH H CEKPELMH MMU U AKTUBHPOBAHHBIMH TPOMEOLMTA-
MH PacTBOPUMbIX KOPAKTOPOB agresuu/ arperauuy {(pax-
Topa Buarebpanga u ap.), ABAAIOTES YACTBIO HPHYHHE
passutus caamx-genomena [20, 36]. Kpome Toro, k
KAETKaM 3H/0TEAHA OTHOCATCH H MaKpO(ard MUKPOCOCY -
aos. Onn, npessae BCEro, AOKAAM3YIOTCR B TEYeHH
(kaetku Kyngepa), a Takxe ceaesénxe, Aerxux u Heko-
Toobix apyrix opranax [11, 41]. B nopme stn crpomars-
Hbie (ArOLHTHl OTBEYAIOT 33 OUHCTKY KPOBH OT KOPMY-
CKYAPHOTO W PacTBOPHMOTO  BBICOKOMOAEKYAADHOFO
«Mycopa», BKAIOYas (PAKTOPbI IIOBPEXKACHHA, 3 CUET He-
AKTHBaUMOHHBIX MexauusmoB, a npu CB nozpepraiorca
BOCIIAAMTEABHON TPAHCPOPMALIMH H CAMH CTAHOBATCH HC-
ToyHHMKaMH 3THX daktopos [83].

B peaom, B cpaBuennn ¢ 04arom BOCITaAeHHA OCHOB-
Hole Kaetounbte a@@extoppl CB oTansarores ocearo-
CTBI0, CTAOHABHOCTBIO MONYASLUHMOHHOTO COCTABA, AAS
HHX y9acTHe B Ipoliecce BOCTIAACHHA CKOpee ABASETCH He
OCHOBHOH, HO 3KCTpemaAbHOR ¢yHxumer. Jas cmennt
(yHKUHOHaABHOrO cTepeotsna npu pasputur CB snao-
TEAHOUMTB! ACAZKHbI TMPEOAOAETb KadeCTBEHHBIH MOpor
cBoeft aKTHBAUMH 3a 4YeT COBOKYIHOCTH pAa3HOTHITHBIX
CHTHAACB, HHHIMMQYEMbIX OJAHOBPEMEHHDBIM 3aAeHCTBO-
BAHHEM CPa3y HECKOABKHX 3BeHbeB (as0BOH MPOrpaMMbl
BOCIIAaACHHA, a MHoraa M oasoro (apyrue 3meHbs npH
9TOM BOBAEKAIOTCA BTOPHYHO). 1aK, C OZHOH CTOPOHDL,
Bbicokne konuentpauni 1.PS oanoepemenno axtusrpy-
JOT: SHACTEAWOLUMTbI, PAIAHUHBIE THIIbI AEHKOLMTOB H
MaKpo(aros, TyYHble KAETKH, TOOMOOUMTBI M CHCTeMy
xomnrementa [ 54, 65, 68, 88, 98). C apyroit cropousr,
CB moker MEHIHHPOBATBCA MOILHON TIEPBHYHOH AKTH-
BayMell, HanmpHMep, MaCTOLHTOB IIPH PasBHTHH aHadu-
AAKTHYECKOTO LIOKA MAH CHCTEMbI T€MOCTasa TipH AeHCT-
BHH HEKOTOPbiX OHOAOTHYECKHX AZO0B, 3MOOAMH OKoAOI-
Aogubimu Bogamu [19]. Jaree passutie npouecca soc-
NaAUTEABHOI TPaHCQOPMALHH SHAOTEAHOLHTOB N0AZEQ-
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AHHBACTCH BTOPHIHBIME (AKTOPAMH CHCTEMHOTO TTOBPEK-
AeHMA, BKAIOYaA TPOAYKTbI TKAHEBOro pacnaja.

5. Cucmemmoe socnaienue xapakmepusyemca no-
mepeil  «BOCAAGAUMCABHBIMIU»  MEXQHUSMAMU  CBOEl
NPOMeKMUBHOU OCHOBbE U NPEBLAULECHUEM UX 8 ABUNY-
WYI0 ClAY NAMOAOZUMECKORO NPOUeccd.

Kak 1 a060H apyroit reHeTHYeCKH eTepMHHHPOBANK-
HbIH 11pOUece, KAACCKYECKOE BOCTIAAEHHE, ABAAACH HEo6-
XOZHMbBIM YCAOBHEM BbIXKHBAMHS MHOTHX OMOACTHYECKHX
BHZOB, MOxkeT npHobperath AAR KOHKPETHOrO 0pTaHu3Ma
AHTHTIPOTEKTHBHOE 3HaveHWe (HampuMep, MPH aAAepPTH-
HeckOM HAM ayToMmmynuoM npouecce). Hanpotur, npu
CB renepauscraitoe 3aneHCTEOBaHHE BHYTPEHHHX Me-
XaHM3MOB HE HMEeT IIPOTEKTHBHOID 3Ha4eHHs 10 onpe-
JEAEHHIO, TIOCKOADKY OHHM HE fpeiHasHa4eHb! JASA HC-
MOAB30BAHHA B TAKHX YCAOBMAX. | eseparvsayusi STHX
MEXaHH3MOB GOYCAOBAMBAET (JeHOMEH BTOPHYHOTO CHC~
TEMHOTO TOBpEKICHHA.

6. Cucmemroe socnaseHue — 3mMo CamMopa3sUEaAr-
wulics 30 c4€m BMIOPUYHOZO CUCTNEMHOIO N0GPeXcse-
HUA NPOUECC, KOMOPLIU HE UMECITL MEHICHUUU K CaMO-
UBACHEHLUIO.

DaspuTue (eHOMeHA BTOPHYHOTO CHCTEMHOTO TIO-
BPEXKIAEHHSA CBA3EHO ¢ adpekTaMB (PAOTOTeHHbIX {(PaKTO-
POB BO BHYTPHCOCYZHCTOH cpelle, BTOQUYHOH HeZocCTa-
TOUHOCTBIO (PYHKUMH BHYTPEHHMX OPraHOB, HapYIIEHHEeM
GapbepHOH (PYHKUMH KHIUEYHOTO SIHTEAMA, PA3BHTHEM
HMMYHOAE(;)HLI,HTHOFO COCTOAHHA, 1TGAABACHHEM TIPOTER-
THBHOFO KAQCCHYECKOTC BOCHAAEHHS, B COBOKYITHOCTH
TIPOBOIMPYIOUIMX TIGCTYIAEHHE B KPOBOTOK BO3paCTal-
Lere KOAHMECTBA MHKPOOHBIX M 3HJOTEHHLbIX (PAKTOPOB
nonpexaenns. Passutie npoliecca 1o MEXaHH3MY HOAO-
FKHTEABHOH OOPAaTHOH CBA3H IEAAET €ro NPakTHYECKH He-
06pATHMbIM B €CTECTBEHHBIX YCAOBHSX H YACTO Jaxe B
YCAOBHSIX [IDHMEHEHUA HHTEHCHBHOM TeparuH,

7. Juramuxa CB onpeaensiemcs cmenoit as u cma-
Aull KAEMOUHO0 CIMPECCA HA CUCTNEMHOM JPOBHE.

Kaetounbiit cTpece mozxuo TIOAPABACAUTD Ha 3 cra-
auu, rae 2 1 3 cTazms XapaKTepHIYIOT MPOBOCIAAHTEAD -
nyio TpaHcdopmayrio kaetok [7]. [lpu srom kraccuwe-
CKO€ BOCNAAEHHE ONPEJEASNETCS AOKAADHEIM DA3IBHTHEM
[1POBOCMAANTEABHOTO KAETOUHOrG cTpecca, a CB — re-
HEePAAH3OBAHHDIM.

Momno paccMoTpeTs Bee BhiilenpHBeAEHHbE MOAO-
JKEHHS M C APYTOH TOYKM 3DEHMsl, COTIOCTABHE aTpHOYTHI
CB u kaaccuueckoro rocmarenus {20). Tax, 5 xracen-
YEeCKHX BHENIHWX DIPH3HAKCB Bocmaienus | lapapernca
(xap, 60Ab, THREpeMHR, OTEK, HAPYIUEHHE (YHKLHK)
npsmo casatb ¢ CB neapss, nockoabky ects BapuanTh!
CB ne numeroutnx sTux MecTHbix npossaennit [2, 7, 19].
O6weussecthnt [20] u apyrue aTpubyTor kaacenyeckoro
BOCTIaACHHA:

1) aaprepayumn Tkaueit;

2) BbiZieAeHHME MeIMATOPOB BOCTIAACHUA M peAKLHA
MHKDOLMPKYAATOPHOTO PYCAR;
3) murpayms;
4) npoaspepanus.
epebie aBa nynkra npu CB peaansylores cucrem-
Ho, a He MectHo, 3 u 4 nynkrsr ara CB 8 npunypne ar-
pHOYTAMH He ABASIOTCS.

HI. Crpykrypa cucremuoro rocaarenus

CucTtemioe Bocnasenye HHTErPHPYET GOABILIOE SHCAO
Hore€ HacTHBIX NPOLECCOB, CBAZAHHBIX MEXKAY cobBOH
NPHYHHHO-CAEACTBEHHBIMH CRA3AMH. OTH B3aHMOCBA3H
HOCAT HeAMHEHHDIH XapaKrtep, a NPOSBAEHHA Aaxie Kpyr-
Hbix QYHKUMOHAAbHLIX «6A0k0B» CB B 1erom nmeer Be-
POSTHOCTHBIH xapakTep. | loAyunTb eaunoo6pasHbli Ba- -
puant npoyeccokomnrekca CB Boamomuo ToApko npk
TIPHMEHEHHH PAJA BbIHY:KAEHHDIX YCAOBHH M CyLlecTBeH-
HbX ynpoweHni. JAs H36emaHHA TEPMHHOAOTHIECKOI
nyTauuys Mot o6osnagaem CB xak tunoso#l maroaorn-
YeCKHH MAHM OBIEenaToAorHYecKHH nponece, Horee vacT-
HbI€ €10 COCTABASIOLUME NPOUecchl — MPOCTO Kak (eHo-
MEHB!, & MX COCTABASIOIUHE — KaK CyG(heHOMEHDL.

Qeromen CBP

Buayare Heo6X0AMMO KOHKPETHSHPOBATL IIOHATHE
CBP xak wactiyio cocrasamiomyio CB. ZAra pemenus
aTOH 33724 He MOTYT ObITb BOCTPeGOBAHbI CYILECTBYIO-
utve npeacrasrenns o CBP B «y3skom eMbicae» — kpu-

NENON ORI —~—— 3N~

L

tepun oLyt Cisd, s om
BaTblBaolIie BCE, uto yroaHo {7]. 1losTomy Mbl onpe-
aeasem CBP kax naxonaenme B XpOBOTOKE MEAHATOPOB
BOCIIRACHHS M APYFHX MPOAYKTOB KAETOYHOIO CTPECcd B
OTBET HA AOKAaAbHbIH (NPH KAACCHYECKOM BOCITAACHHH)
uan cucremupii (nipuy CB) xapaxrep aeitctsua nospex-
naromgrx daktopos. [ [pu CB ses Macca aktueuposanno-
FO 3HJAOTEANs, BKAIOWAR COCYZAHCTbie Makpogard [57],
TIPOAYLHPYET CTPECC-MOAEKYABI HEMOCPEACTBEHHO B
KPOBOTOK, 4TO FIOBBOASET 3aQHKCHPOBATL B KPOBH HX
ypoBHH, KputHuHble Aas passumas CB.

€AY TEM, PACCMOTPHM M OCHOBHbie NPOBAEMDbI B
ouerxe CBP. Bo-nepsbix, Hecmorpa ua To, 1o ocHoB-
Has Macca UMTOKMHOB M APYTHUX MEAMATOPOB YTHAH3UPY-
eTCA B Ouare BOCIIAACHHA, ONPEJEAEHHOE HX KOAHYECTBO

[vpo [ wpa [ ypa [ yps | ypa | vps |
| Henpeccrsnan
(paza CB

Tunepaprivieckan
daza OB

Knaccuueckoe pocnaiensie

CootHowetme yposHer CBP (YP), joyr dna O e pracenve-
CKOM0 BOCRANeHUA
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MOCTYMaeT B CHCTeMHBIA KpoBoTok. | Ipu aToM ocHoBHasA
Macca KACTOK, HHPUABTPHPYIOIIHX O4Yar BOCHAAEHUS, AB-
ASIHOTCA «T1PO(ECCHOHAABHBIMH» HHAYKTOPAMH BOCTaAe-
HHA C BbICOKHM YPOBHeM (aororeHHodt aktipHocTH. Cae-
AOBATEABHO, SHAYHTEABHOE HAKOMAEHHE B KPOBH IOKa3a-
tered CBP Moxer mpoucxoauTh M NPH KAGCCHYECKOM
BoCaAreHHH. Bo-BTOPBIX, KOHUEHTPALMK B KPOBH MapKe-
pos CBP xapaxrepusyioTcs, Kak IPaBHAO, XAOTHYHO-
CTBIO M3MEHEHHiT, BbIPamEHHOH HEHOPMAABHOCTBIO Pac-
npeAeAeHHs H caaboit Koppeasuued mexay coboit [4, 2]
B-TpeTbux, onpeaeréHHble (asbl ¥ CTAZAMM NPOBOCIIAAH-
TEABHOTO KAETOYHOTO CTPECCa XapaKTepHIYIOTCS NOAAB-
AEHHEM He TOABKO (DH3HOAOTHYECKHX, HO M 3KCTPEMAaAb-
HpiX QyHKUMA., B nocaeamem cayuae ckopee MOKHO TO-
BOPHUTb HE O NPOBOCMAAMTEAbHOH PEAKLMK KAETOK, a 06
ux AenpeccusHom coctoaunu [7]. Taxum ofpazom, so
MHOTHX cAydasx uéTko pasaeants CBP npu xaaccuue-
CKOM BocnareHuH, ¢ oanoit croponsi, u CB, ¢ apyron,
—— BaTPYAHUTEABHO MAU HEBO3MOXKHO, Oe3 oleHKH Apy-
rux genomenos CB. B 1o ke Bpema stn o6croateancTsa
TpeGYIOT HCMIOAD3OBRHHsI HHTErPAAbHBIX KPUTEPHER AN
onenxy CBP u noapasaesenns CBP na paa noaykoau-
"leCTBEHHBIX YpoBHel peaktuBHocTH (Y P), orpaxarowux
v HAM uHyto BepoaTnocTh paseutua CB. B atax geasx
1 Bxgestss O spavennit YP
(U—5):

o ¥P.0 onpenerser gusnHoAorHueckre KoAeGaHus
BLIGPAHHBIX B Ka4ecTse KPHTEPHEB CTPECC-MOAEKYA;

o YP-1 nexnouaer ocrpoe CB, Ho moxer xapakrepnso-
saro passurve CBP npu xaaccirgeckom Bocrmanenms;

+ YP.5 noarsepaaaer varmane CB;

s YP-2—4 popMHPYIOT 30HY TIePEKPITHA MEXKAY CH-
CTEMHBIM H KAACCHYECKHM BocnaaenueM [4].

NG THAADHDIX

Ha pucyuxe noxasamo cootHomenue anavesnit Y P,
anyx a3 octporo CB {5, 19] u ocrporo kaaccuweckoro
ROCHAACHHA.

B nurerparbubie kpurepun YP  ueaecoofpasmo
HKAIOYATb YHHBepcaAbHble gaxtopst CBP ¢ nonsrhoi
(MOAOTHYECKOH 3HAYMMOCTBIO, CEKPeTHpYeMble MHOTHMH
THIIAMH KAETOK, BKAIOYAH SHAOTEAHOLMTHI H COCYAHCTDIE
makpodaru. B kauecTse xoHkpeTHOTO BapuaHTa peLIEHHS
#10il 3aJaYK PAacCYMThBAAH 3Havenus YL Ha ocHose
onpesesenns B kposu C-peaxtustoro 6eaxa u 4 yuro-
sunos (1L-6, 1L-10, IL-8, TNFo) [4]. Ipu arom paz
HORA3ATEACH, MAACIIDHIOAHBIX JAA onpexerenus Y P,
Moryt fbirs kputepuamu cy6genomenos CBP aas pe-
weHits 6oAee YacTHbIX 3azad [4].

Meromer cucmemnoit aavmepayuu

lestepannsayma  (axtopo TOBpexzeHHs ABATETCH
arpnGyrupiv npusHaxom CB. (Denomen moxno nogpas-
ACARTD Ha pAZ cyOQeHOMEHOR:

s MPOSBAEHHE MPH3HAKOB CHCTEMHON TKAHEBOH AeCT-
PYKUHH, BCAEACTBHE HAPYIIEHHA LUEAOCTHOCTH KAETOK M
IKCTPAKAETOUHOTO MATPHUKCA;

 reHepaAusauus 3QQeKTOPOB HECNEUMpHYHOTO TKA-
HEBOTO NOBPEX/AEHHR — THAPOAA3, CBOOOAHDBIX PajHKa-
AOB, HEKOTOPDBIX KAaTHOHHBIX H THAPOQOGHDBIX MOAEKYA,
KOTOPBIC MOMHO ONPEAEAHTb B KPOBOTOKE HElOCPEACT-
BEHHO HMAM Yepe3. BTOPHYHDIC H3MEHEHMH, HampHMep,
TPOAYKTBI NEePOKCHAALIHH;

e TeHEPAAM3ALMA SHACTEHHBIX H SK30TEHHDbIX MHAYK-
TOPOB KAETGHHOTO CTPeccd, OTHOCALIMXCH K KaTeropuy
DAMP;

¢ U3MEHEHHS KAIOYEBbIX MapaMETPOB [OMeocTasa,
CIOCOOHDIX  WHHIMHPOBATD  CHUCTEMHBIA  KAETOMHDbIM
cTpecc u/MAM TKaHeBble NOBPEKIEHHL.

Takum 06paszom, PeHOMEH HHTETPHPYET KAk TpOLeC-
Cbl — TPEABECTHHKE MOBPCKACHHA, TAK U HENOCHEACT-
BeHHDbIe 3(PQeKThl NOBPCHKACHHA. Haauuue nocreannx
HmeeT HoAee NPRHUHIHAABHOE BHAYEHHUE, TIOCKOADKY OHH
waie passuBalorcs yae Ha gone CB u xapaxrepusyior
ONpe/ieACHHBIE 3TaNbl €70 CAMOPA3BHTHA. Y YHTHIBAA 3TO,
Mb! BbIOPAAM B KA4eCTBE OCHOBHONO KPHTEPHA (PeHOMeHa
ONpeaeAEHHBIE KOHUEHTPAUUH B KPOBH MApKepoB I0-
BpEXEHHA MblledHoH TKaHH (MHOrAOGHHA M TPONOHHK-
na 1). Tlpn s1om ciexTp MOAEKYAAPHBIX TIpH3HAKOB (e-
HOMeH& OOAbIIOH K- COOTBETCTBEHHO CYIECTBYET BO3-
MOKHOCTb TIoA00pa KPHTEPHEB JAR PEIUeHHA KOHKPET-
HbIX 337a4.

Deromen muxpoyupryramopHetx paccmpoiicrns (ML)

Heo6xoaumocTb BbIAEAEHMS 3TOTO QeHOMeHA KaK 6a-
soBoro komnonenta CB saxawuaercs B caeayromgem:

1) MLIP sBAsmioTcs KAHOYEBBIM I1ATOr€HETHUECKHMM
3BEHOM Pa3BHTHS CEMTHYECKOrO IOKA W PAAA APYTHX
IIOKOBBIX COCTOSHMH, a Takde GOABLUMHCTBA CAy4aeB
PasBUTHA CHHAPOMA TIOAHOPFAHHOH HeZOCTATOYHOCTH
(I'TOH) u cunapoma aucceMHHHPOBAHHOTO BHYTPHCOCY -
auctoro caéproibanua kposn (ABC);

2) MLIP ssasioTcs KAKYEBbIM NOHATHEM AAS OMH-
CaHM# MaToreHe3a STHX MPOLECCOB B cHcteMe ofiel na-
TOAOTHH H MeJHUMHE KPHTHYECKHX COCTOSHHH;

3) cucTeMHas BOCTIAAMTEAbHAs MHKPOLHOKYASLHMA
SIBASICTCSl TIATOFEHETHYECKUM S/IpOM AEKOMIIEHCHPOBaH-
ubix apuantos CB, B aTHX cAy4asx poAb apyrux ssenb-
€B NATOrenesa BO MHOTOM OIIPEACAACTCS XApaKTEpPOM MX
szaumocsizu ¢ MLIP;

4) MIIP unterpupyror Goabioe yHcA0 GoAee wact-
HbIX THIIOBbIX NPOLECCOB, HMEIOLUHX CaMOCTOATEABHOE
sHauenne Ana xapaktepucTiku CB,

Kniouenyio poas & passutud MLIP nrpator nospem-
JeHHe, MaTOACTHUECKas aKTHBALNA H AHCOYHKUHA SHAO-
TeAHsi MuKpococyaos {36]. Du npouecen MoxHO oye-
HHTh 10 HAKOMNAEHHIO B KPOBH NPOAYKTOB aKTHBALMH 9k~
aoteanonuros [46, 72, 75, 76, 80] u cocyamuctnix mak-
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podarcs [37, 77], a uMeHHO! CAYIUEHHBIX SHAOTEAHOLH -
TOB; LJHTOKHMHOB, APYTHX MEAHATOPOB BOCMAAEHHS, pOC-
TOBBIX (DAKTOPOB; PACTBOPHMBIX (POPM HHAYLHOEABHDBIX
perenTopoB; okHcH asoTa | 13] u psaa 6eakosbix peryas-
TopoB cocyauctoro ToHyca. (CyllecTBeHnoe 3HayeHHe
HMeeT BbinBAeHMe cTaHzapTHbix Mapkepos JBC-cuma-
pOMa: vaile HCTMoAb3yTess TpombounThl, GuOpHHOTEH,
D-aumepni, QUOPHH-MOHOMEPHBIE KOMIIAEKCHI, aHTH-
tpombun (Il 1 ero xomnaexc ¢ TpomBuroM, mpoTpomGu-
HOROE BpeMs; pexe — TpombouuTapublil daxtop 4,
nporeun C, tPA, PAI-1, komrexe nrasmun + Op-aH-
THnAasMHH, TpomGuHoBoe Bpems u zp. [37, 60, 75].
OnpeaeréuHoe 3HaueHHe AAS OLUEHKH NPHYHHHBIX MeXa-
unamos MLIP umelor Qakroppl akTHBauMy HeHTPOQH-
ro8 [43, 62] u macrouuros [43], npusnaku crazx-ge-
Homena [16] u cungpoma npoTexanna xanmuaaspos [9].
Mo:xHo BBIAEAHTD HECKOABKO JAECATKOB a(pPeKTHBHDIX
A 9THX yerefl MOAeKyApHBIX mokasareaed. Oznako
TOABKO HEKOTOPbIE H3 HHX aBCOAIOTHO HAHM OTHOCHTEADHO
CHeUUMMUYHDL K SHAOTEAHOLMTAM, a MMEHHO! PACTBOPH-
Mble popmbl peuentopos aaresun (E-ceaexruna, suzo-
xana, VCAM-1, ICAM-1) u peuentopos axropa po-
cra sugoreans cocyaoB (VEGF); otaeabnbie xommo-
HeHTB] cHcTembl remoctasa — tPA, PAI-1, pactsopn-
Mas Qopma Tpombomogyanna. (OTHOCHTEABHO BBICOKOH
3 (PEKTHBHOCTBIO B KaYecTBE KPHTEPHEB TIPOTHO3a KPH-
THYECKMX OCAOKHEHMH TIPH Cenichce 00AajaloT pacTBO-
pumbie pepentoppl VEGF u snaokan [71, 75). Boas-
LLIMHCTBO APYFHX (QAKTOPOB 3HAOTEAHO3a, KAK KPHTEPHH
CB, umelor onpeseAEHHbIC OTPARHYEHAR TI0 CHABHELHIO
¢ xAouesbivH iTokuHamu [4]. Cpean usrokunos naas-
Mbl KDOBH — B CYLIECTBEHHOI CTENeHH KOPPEeAMPYIOTCS
€ APYTHMH [(PH3HAKAMH SHAOTEAHAABHOR AMCHYHKUMH
yposun [L-8 u IL-6 [80, 97, 99].
IlpoBocraauTeAbHaA aKTHBHOCTD SHAOTEAMA 3ABUCHT
H OT CIIOCOBHOCTH KaeTok obecrieduBaTh 0OMeHHbIE TTPO-
ueccsl. B uactHocTH, HabGAI0ZaeMoe NPM KPHTHYECKOM
CETICHCE CHUZKEHHE TIOTPeBAEHHA KAETKAMH KHCAOPOAA, B
YCAOBHSX BOCCTAHOBAEHHOTO €TO TPAHCIIOPTa, HEKOTOpbIE
aBTOPbI 0G0BHAYAIOT TEPMHHOM «MUKPOLUMPKYAATOPHbIH
M MHTOXOHAPHAABHBIH Auctpect-cuuapom» [85). B pe-
AOM, MOAEKYASIDHbIE MapKepbl SHAOTEAHO3A HMEIOT Cyp-
poraTHbIH XapakTtep Aast Auarnoctaxn MLIP, no moryr
6pITb BOCTPEOOBAHb! NPH KOMIAEKCHBIX HCCAEZOBAHHAX

CB.

Henocpeactaenno Busyarnsmporate npmusneHnbie
M3MEHEHHA MUKPOLMPKYAALMH Y TIOCTEAH NIAlMEHTA CIIO-
COOHBL COB{EMEHHDbIE TEXHOAOTHH OOKOBOWH TEMHOTOAL-
ot Buanomurpockomuu (SDF mukpockon) u 6amkueit
ungpaxpacHont  ciektpockomun  (NIRS  texsororus)
[39, 40, 79, 27]. B yactHocTH, 3TH MeTOAbI MO3BOAAIOT
IOAYKOAHYECTBEHHO OLEHHTD TepPY3HI0 MHKDPOCOCY0B
H €6 HEOAHOPO/IHOCTb B TAYGOKHX CAOSIX HE TOABKO CAH-
aucTsIX 060A0deK (06BIMHO MOABAZBIMHON 06AACTH), HO

u komn (SDF), a Taxe crenenp okcrrenmsaypu Muk-
POLMPKYAATOPHOTO KPOBOTOKA B MbIUIEYHOH TKaHH
(NIRS). B skcnepumentax Ha HBOTHBIX OGDEKTOM
3THX MCCAEAOBAHMH SIBARIOTC H BHYTPEHHHE OpraHbl.
DTH SKCTEPUMEHTLI B LEAOM NOATBEPAMAH H AOTIOAHHAH
pe3yAbTaTbi GOAEE PAHHHUX NPHAKHIHEHHBIX HCCAE/10BA-
nuit MLIP y xusornbix |20, 69]. Heemorpa na onpe-
AEACHHYI0 OTPAaHMYEHHOCTb HAYYHOTO MaTepHaAa mo pe-
3YABTATaM MCTIOAb3OBAHHA 3THX METOAOR MOMKHO NPHITH
K CAGAYIOUINM OCHOBHBIM 3aKAIOUCHHSIM:

« MLIP nposouupytor passurie I IOH nesasucumo
OT COCTOSIHHSI MaKpOTeMOJAHHAMHKH;

¢ MLIP ne umetor onpezerénHoii AOKaAH3ALHH H TIO-
PaMAIOT KaK TIOKPOBHBIE, TaK H BHYTPEHHHE OpTaHbl;

e npUHUMNHaAbHBbIE 3akoHoMeprocTH MILIP ne mve-
10T OpraHHOH M BHA0BOH (y MACKONHTAIOIIMX) CHEi-
(PUMHOCTH, HO MOTYT HMETb CBOH OTAMYMTEABHbIE GCO-
BEHHOCTH;

* BO BHYTPEHHHX OPTaHAX, BKAIOYas TOAOBHOH MO3BT
[89], passune MLIP npeamectsytor Tkanesomy oTéxy,
KOTOPbIt MOMKHO PACCMATPHBATD KAK ZEKOMITEHCHPOBAH-
noe npossaenue MLIP;

e MLIP — o710 Heoanopoaubiii npouece: Hapywe-
HuA TIepy3HE B MUKPOLHPKYASTOPHBIX €MHHIAX HOCAT
NpepBIBUCTDIA Xapaktep (0TYacTH M3-32 PaSHOCTH TIPO-
SBACHHH KOAryAALHOHHbIX H (PMOPHHOAMTHYECKHX MpO-
1IeCCOB), @ 30HbI C YCTOHYHBO BbICOKOH H HH3KOH nepdy-
3Hell MOTYT HAXOZMTbCA B HECKOALKHX MHAAMMETPAX
AQVE 0T Apyra:

o MLIP 1a ypopxe yerocTHOro opranmsma xapakre-
PU3YeTCA MO3aM4YHOCTbIO, B YACTHOCTH B IIOKPOBHBIX
TKaHAX H CKEAETHBIX MBIINIAX MOIYT PHKCHPOBATBCS 30-
Hbl (PYHKLHOHAAbHOH HINEMMH, BEpOATHO CBA3aHHLIE C
KOMIIEHCATOPHBIMH MEXaHHIMAMM LEHTPAAMIALMN KPO-
BooGpaimienna. BosMoxHo, AA% aHaAM3a HEOAHOPOAHO-
cru MLIP caepyer ¢ nosnix nosuumit paccmotpets no-
HATHE «(YHKLMOHAABHbIA IAEMEHT OpraHa», fPEAAO-
mennoe A.M. Yepnyxom [20].

Hecmotpst na cBoro oueBnaHy 0 MEPCNEKTHBHOCTD AN
HayKH M MeAHIHMHCKOH NPaKTHKH, METOAbl BH3yaAH3alKH
MLIP He nossoasoT B MOAHOH Mepe 0XapaKTepH3OBATD
ITOT Mpolecc, B LIEAOM, M, TeM GoAee, Bce ero HacTHbie
cocrasasomgne, OfHoll M3 KAIOYEROH  coCTaBASHOIeH
MLP seaserca JBC-genomen. Dto ceasano He Toabko
¢ kanHmyeckon Bauocthio JABC-canapoma npu kpurH-
vecknx cocrosnuax |22, 60], 1o u ¢ poavio cuctembi re-
MOCTa3a Kax 3peHa 6a30BOi NPOrpaMMbl BOCHAACHHA, Ha-
AHYMEM  anpoGUPOBAHHBIX U OOUIENPHHATBIX METOIOB
waenTuduKaua storo npogecca {37, 95]. B ceoux pabo-
Tax Mbl 06brHo HaenTuuupyem JABC-genomen no na-
anumio cranaaptHoix kpurepues JBC.-cunppoma, a ars
CKPHHHHIA AATCHTHBIX eT0 MPOSBAEHHI HCIIGAB3YeM Ypo-
genbp D-aumepos [4]. Mbi takme noraraem, uro MIIP
Heabss accouuuposats ¢ CBP (Hecmorps na nx «iepe-
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KPbIBaHME» HA YPOBHE OTAEAbHDIX CyGdernoMeHoB), To-
ckoasky MLIP onpeaeastores e Toanko peakiped xae-
TOK, HO M HX TIRTOAOFHYECKHM COCTOSIHHEM.

Deromer NOAUOPLAHHON HeZOCMAMOUHOCTIU

Menomen srMOwaeT B cebs mpossaenns | 1OH
u/van Taménoro moka, JAS HASHTHQHKALMM (EHOMEHA
0fbr4HO Henoabsyem mkaxy SOFA, ve notomy, 9to mbl
CUMTAEM CYILECTBYIOIHE KAHHUYECKHE METOADI UAEHTH-
guxanun | IOH ontamarpubiME, a o npedmbe Toro, 4To
OHH ABAAIOTCA OOLIENPHHATHIMM MeAHLHAHCKAMH CTaH-
aaptamu [64]. OrcyTeTere noaobubix cTaHAApPTOB AAA
9KCTIEPHUMEHTAABHDBIX KMBOTHBIX, YCAOMHAET CO3JAHHE
crelH@HUYHBIX AAS KOHKpeTHOTo BHAa Kputepnes | JOH
1 CB B yerom. Bnpouem, sto me npensatcrsyer usyue-
HHIO y MKHBOTHBIX 60AEe HaCTHBIX Mpoueccos. | ak, B Mo-
AEAAX CECHCA, TPABMbI H PEaKLHH «TPAHCTIAAHTAT MpO-
THB XO3fHHa» Y HE4eAOBEKOOOGPA3HbIX 00e3bAH BbIABAE-
HO HaAMYHE OCAOMSHEHMH, CBA3AHHDBIX ¢ BHICOKHMH KOH-
yeHTpaguAMH B Kpoeu wurokmHop — IL-1f8, IL-6,
IL-8, TNFa [55], anaroruaubix cunapomam TTOH u
ABC, octpoMy pecnupaTopHOMy amCTpecc-CHHAPOMY Y
“eAOBeKa.

MR

U MeMaBOAUHECKOU AUCHYHKLUM

g b] e -
Pososern peliocony

JTOT (PEHOMEH MHTETPHPYET PasAWHHbIE H3MCHEHUA
HEHPOIHAOKPHHHOTO M MeTaboAHYecKoro cTatyca. | Ipo-
gyecc CB «aeopmupyer» ochoBHble MeTabBoAMdecKue
LLHKABI, 2 HMEHHO: TAIOKO30-MOAOYHOKHCABIHR {€ero wacT-
HbiH BapuaHT — UHKA KopH), rAIOKO030-HPHOKHCAOT-
nout (unka Penana), raokoso-amMunokHcAoTHbI {aAa-
HMHOBDBIA UMKA), LIMKABI O6MEHA XOACCTEpHHA H TPAHC-
NOPTHBIX GopM AURHAOB. FsMenenna aTHX LHKAOB, HH-
TETPHPYIOWMX MeTaboAMYECKH e MPOLECChI, P e BCe-
rO B MeveHH, KUPOBOW M MbIIEYHOH TKaKAX, B ofpe-
ACAEHHOM CTEIEeHH HANOMMHAIOT METAO0AMYECKYIO AKC-
(yHKLMIO NP caxapuom auabere [38]. Passutie atux

M3MeHeHHH CBA32HO He TOABKO C 3(QEeKTaMH PEryAsi-

TOPHBIX METABOAHTOB M HEHPOIHAOKPHHHBIX (AKTOPOR,
HO C NPAMbBIM ieHACTBHEM Ha MeTabOAMYeCKHE TIPO1IECCh
HPOBOCTIAAHTEABHDBIX LHTOKHHOB, B yactHoctd | INFQ,
IL-1B, IL-6 [26]. Kaunuueckumu npossaeHusmMu 06o-
BHAYEHHDIX H3MEHEHMH TIPH OCTPBIX KPHTHYECKHX CO-
CTOAHMAX ABAAIOTCA — MeTabOAMYECKUH CTpecc-cHEA-
pom {18], cunapomnr runepmeraGornsma u runepkara-
Goansma 8, 10]. Menoansyiotes u axcnepumentarb-
tinte MogeAR 3THX cocroanui [42]. I'lpu pane xpounye-
CKHX 3a00A€BaHHH PETHCTPHPYIOT: METaBOAMYECKHMI
CHHAPOM, TIPH KOTOPOM MOZKET OTMEHaTbCA THIIEPPO-
AYKIUMA KHPOBbIMHM KAETKAMH IIMPOKOFO CHeKTpa Mpo-
BOCTIAAMTEADHBIX HHMTOKHHOB, BKaodaa — | INFao,
IL-1B, 11.-6 [67]); MIA-cunapom («ucrowenue, Boc-

NUACHHE, ATEPOCKAEPO3» ) TIPH TEPMHHAABHON TIOYeyHO

negoctarounoctn [17, 24] u paa apyrux cunzpomans-
HbIX 06pasoBanmil. CkeaeTHbre Mblmpl, Takike Kax H
APYTHE TKAHH, HE TOABKO BOCIPHHHMAIOT PeryAATOpPHbIE
CHMIHaAbl MEJHATOPOB BOCMTAAEHHSA, HO CAMH CHOCOGHMI
NPH MaTOAOTHYECKOH aKTMBALMM CEKPETHPOBaTh MPO-
BocmaAuTeAnhpie purokkubi: 1L-la, 1LA1B, 1L-2,
IL-6, TNFa [50]. Tax, y cnoprcmenor nocae mapa-
(POHCKOH JIMCTAHUMH OTMedaeTcs He3HAYHTEAbHOE MO-
sbiweHne B kposy 1L-1P, TNFo (npumepuo, asyxpat-
noe) u npumepno 100-kpaTHoe Bospactamme ypoBs
[L.-6, oTacTu cBR3aHHOE C MUKPONIOBPEKACHHAMK Mbi-
wevHoH Tkanu [74]. D1 emé pas moaTeepmaaeT yuu-
BEPCAAbHOCTb MPOBOCTIAAUTEABHOIO KAETOYHOTO CTPEC-
Ca M ero PasBHTHE AazKe B IOrPaHKIHON 06AaCTH MeK Ay
QH3HOAOTHEH ¥ mnaTororued. Ecrtectsenno npun CB,
KOTZ@ OTMEYaI0TCs MACCHBHDBIE TIPOSIBAEHHA AeCTPYKLIMH
MDIILIEYHON TKaHHK, 3TH H3MeHeH!s GyayT HOCHTD 3A0OKa-
YECTBEHHBIN XapaxTep.

Hzsectunie kpurepun cuuapoma CBP [31] umetor
OTHOLUEHHE HMEHHO K BTOMY (PEHOMEHY, a TOYHEE K pas-
BHTHIO OOLIEr0 aJAITAUMOHHOTO CHHAPOMA: TAXHKApAMs
H TaxMIIHOE — K YHHBEPCAADHBIM €r0 NPOABACHHSM, a
AEHKOLHTOS ¥ AHXOPAAKA — K €r0 «BOCTIAAHTEABHOMY>
BADHANTY, KOTOPDIH MOMET PasBHBATLCA Kak MPH KAAC-
CHMECKOM, TaK H CHCTEMHOM BOCHAAEHHH,

Hrs obwieit xapaxrepuctukn CB umeror snavenue
HPH3HAKH AMCTPECC-BapHaHTa OGLIEro ajanTalMOHHOTO
CHHAPOMA, NPEXAE BCEro, AHCPYHKLMH THIOTAAAMO-TH-
NTO(H3APHO-HAATIOHEYHHKOBOH CHUCTEMBI, BKAIOYas Kop-
THKAABHYH HEZOCTATOYHOCTb. B 3THX LieAsM MBI PHKCH-
pyeM HaAMuHe (EHOMEHA 1O OMpPEJAEAEHHbIM 3HAYEHHAM
kopTusora B kposu [4]. Jrs paccmorpenus Goaee gact-
ubix mexamuamos CB, nanpumep, nospexaaromux sg-
()EKTOB MHLEAA JKHPHBIX KHCAOT TPH Pa3BHTHH MeTabo-
AMYECKOTO CTPECC-CHHAPOMA HAM HMCCAEZOBAHHH KOHK-
PeTHDIX 3a60AeBaHMH M SKCNEPHMEHTAABHBIX MoAeAred
MO2K€eT ObITb BOCTpeOOBAH MHPOKHIL CIIEKTR YACTHBIX TI0-
KazaTeAed 3Toro (peHoMeHa.

Denomen ucmowenua Gygeprvix cucmem
AHMUBOCRAAUMEABHOU PESUCITIEHITIHOCTTI

Kak yxe otmeuarocs, passutae CB cBasano c cuc-
TEMHBIM 3PpeKTOM AeHCTBHA GaKTOPOB NOBPEXAEHHA,
TIPEOAOAEBIINX Gapbep AHTHBOCIIAAHTEABHOH PE3HCTEHT-
noctu. (Dakropbr paccmarpHBaeMOTO (EHOMEHA MOXKHO
HO,Z[paBH,EJ\HTb Ha KAdCChbI:

1. Mexanusmpbr: a) cBASBHIBAHHS B KPOBOTOKE H
6) YTHAH3AaUMH B COCYAMCTBIX MaKpO(arax MOAEKYAsp-
ubix  (DAMP, umMysHble KOMIAEKCBI, KOMIIAEKCBI
«IPOTEHHA3b! + AHTHIPOTEHHA3bI», OKHCACHHDIE U JeHa-
TYPHMpOBaHHbte GEAKH...) M KOPIyCKYMIPHbIX (MUKPOOGDI,
MO AH(RUMPOBAHHDIE KACTKH H TPOMGOLHTAPHDIE arpera-
Thl...) (PAKTOPOB.
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2. TlpoTexTnBHbIe (aKkTOPbI, OTpaHUYHBAIOLIHE Pas-
BHTHE CHCTEMHOTQ KAETOYHOIO CTPECca (npemae Bcero,
SHIOTEAHOLHTOB, COCYAMCTBIX MaKpodaros, MaCTOLHMTOB
M BHYTPHCOCYAHCTbIX AEHKOLMTOR) M (AKTOPDI- HHIHOU-
TOPBI BHYTPHCOCYAHCTOR AKTHBALIME CHCTeM KOMIACMeH-
T M remMocTasa.

3. Dygepnple MexaHusmbl nojjep:saHyusi XKH3HEHHO
BAXKHBIX [3PaMETPOB TOMeOCTasa, a HMEHHO, IHeAod-
HO-KHCAOTHOTO paBHOBECHS, PEAOKC-NOTEHLHAAd BHYT-
PHCOCYIHCTOH cpeibl H Ap.

4. (DynxumonarbHple pesepebl OPraHHbIX CHCTEM
{(1eRpPOaHAOKPIMHON K CEPALTHOCOCY AMCTOR CHCTEM, Te-
4eHH, AETKHX, TIOUEK M Ap.).

Bce atM mmoroumcaensbie mexanmsmbi AeHCTBYIOT
ucxozno Ao passutua CB, a Taxme na stane pasBuTHs
CHCTEMHOIO BOCTIAAEHUS — OT NOTPAHHYHDIX €70 IIPOSB-
AeHHL 20 HeobpaTHMOro 3Tana. | Ipu cMCTEMHBIX NpoAs-
AEHHSIX KAACCHYECKOTO BOCHAAEHHA 4acTp (PaKTOPOB (he-
HOMeHa MOTYT JONOAHHTEALHO MOGMAM30BaThCA (Hanph-
Mep, [PH OCTPOQASHOM OTBETE TMEHEHH) HAH, HAUPOTHE,
ucrogarses. | ipotneocrosnne 6ydepupix cucTeM # npo-
BOCTIAARTEABHbBIX MEXAHH3MOB IPOABAAETCA B BHAE GOAD-
. HIOTO KOAHYECTBA YACTHbIX «CTOAKHOBEHWH», HAYIIHX C
HEPEMEHHBIM YCNEXOM. JTO B 3HAYHTEABLHOH CTENleHH M
ofycaoBAMBaeT appeKT MosamuxoctTu npossrenns CB,
KaK MemAy OpraHaMH, Tak u BHyTpH opranos. Hecmorps
Ha HaAH4Iue GOADILOro YHCAA IyDAUKALMA, HOCBALIEHHBIX
YACTHDIM MEXAHH3MaM 5TOH CHCTEMDB, MbI HE CMOFAN A0
HaCTOAYIEr0 BPEMEHH OMNPEJEAHTD YHHBEPCAABHDIE K-
TEPHH 3TOI'O (PEHOMEHA, HO PACCMATPHMBAEM €0 KaK OAHY
U3 KA4eBbix cocraBatiomnx CB, nepcrtektreHyo naa
AAAbHEHILEro H3yueHHs.

Bonpeku nseectHOMy smauenwio JucdyHKUUU UM-
MYHHOU CUCTEMBL IPH PA3BHTHH CENCHCa, Mbl He Bblie-
AfIEM €€ KAK HenoCPeACTBEHHYIO COCTABASIONIYIO NpoLec-
coxomnaexca CB. Bo-nepssix, kKajouesyro porb B passu-
U GoabummitcTBa Bapuantos CB wurpawnTt daktopnt me
HEOMMMYHHTETa, 2 BPOASAEHHOTO MMMYHHMTETa, KOTOpbIE
TAKHe OTHOCATCA M K Oa30BbIM MEXAHHSMAM BOCIAACHHA.
Bo-Broppix, Aumgonanas Traub sBAseTCE 0AHOM M3 nep-
BbIX KEPTB AeHCTBHA PABAMYHBIX HeBAATONPHATHBIX
(AKTOPOB, HO GBICTPO BOCCTAHABAMBAETCH HPH HX KYIIH-
poBaunu. B-rpeTbux, HapymeHns adTHOAKTEPHAALHOMN
3AUNTDI TAKAE BO MHOTOM ONPEAEASIOTCA AHCPYHKIHeH
npu CB mexaunamos spoxcaénxoro wmmynutera, 6apb-
epPHbIX (QYHKLHA [OKPOBHBIX TKaHeH M TIPOTEKTHEHOIO
(kraccuueckoro) pocnareuns. Mexay Tem, oTAeAbHble
Bapuantbl CB Moryr usMumuposatbest uMmyHHbBIME Me -
XAHH3MaMK, HalpHMED NP PeaKUMH  «TPAHCIIAAHTAT
[IPOTHB XO3AHHA».

Jrs ouenxu Bsaumocsssu coctasasromux CB oamnm
M3 METOZOAOTHHYECKHX TI0AX0A0B MOTYT CTaTh HEKOTOPbIE
MOAOZKEHMAl  TeOPMH  (DYHKLHOMAADHDIX  CHCTeM
LK. Anoxura Goree useecTHOl npu onmcaHuH npomec-

cOB Bpicllel nepeHod Aeateabhoctu [1]. Mynxnuonars-
Has cHcTeMa ObIAd OMPEJeAeHd HM KaK «JHHAMHYHAas,
CAMOPETyAHpYeMasi OpraHMsaums, usbupaTeApHo obbe-
ZVHAIOLLAS CTPYKTYPhI H POLECCHL Ha OCHOBE HEPBHBIX U
TYMOPAAbDHDBIX MEXaHHAMOB DEryAALMH AASL AOCTHAEHHA
MIOAE3HBIX CHCTEME H OPraHH3MY B IEAOM ITPHCIIOCOGHTE-
AbHBIX pesyAbTatoB». | lon sToM pymximonaAbHbie cuc-
TeMbl MEPBOrO THITA 6OECNEUUBAIOT MOCTOARCTBO ollpeie-
ACHHBIX KOHCTaHT BHYTpeHHeR cpeabl, (OCHOBHbIe 3B8HDA
CHCTeMbI: adepeHTHbIH CHHTE3, (OPMHPOBAHHE LEAe-
BOM YCTaHOBKHM H 3aBHCHMOTO OT Hee akIlenTopa pe3yAb-
TaTOB AeHCTRHA, HpdlepeHTHoR chures {QopMupoBanne
nporpaMMbl AefiCTBHA), PEANH3ALKA NPOTPAMMBL H IIPO-
BepKa PesyAbTaTa aKLUEeNTOPOM, CAMOAHKBHAALHMA CHCTE-
Mbl TIPH AOCTH:KEHHH IIEAM HAM TIPH OTCYTCTBHM KOHEY-
HOTO TIOAOIKHTEABHOTO PE3YALTATa — e€ aJanTalloH-
nbie uaMenenns. C aTux mosuuumii Kaaccuuecxkoe Bocna-
A€HHE BIOAHE MOXHO ONHCATh KaK CBOeobpasHyro QyHK-
[IMOHAABHYIO CHCTEMY, HANPABACHHYIO HAa AOKAAH3ALMIO
M YCTpaHesHe TIOBPEXJAIIBUX (AKTOPOB M TKAHEBOIO
noBpexxAenua. PasBHTHE MPOTEKTHBHBIX [IPOABAEHHH
CBP momuo TpaktoBaTh Kax STarn passuTHA ajanTalM-
OHHBIX M3MeHeHHMH 3ToH cuctempl. (O4veBrzHO, BOcmare-
Hie OyAeT 0bbeHHATh BoAee YacTHbE PYHKIHOHAADHbIE
CHCTEMB! PA3AMYHOTIO YPOBHsl, HarlpasaeHHble Ha obecre-
YeHHe BbUKHBAHHA OTACADHBIX KAETOK, 0PraHo-TKaHeBbIX
CTPYKTYp M OPraHHSMa B LIEAOM, NPH TMPHOPHTETHOCTH
TIOCAEHErO YPOBHA, B YCAOBHAX MX TIPOTUBOPEUHA.

n o«

VICIZY TeM RaASRD nE Lo AETORTRHANRAL 00~
[IECC MOKHO YAOKHMTE B 91y CXCMY. | ax MHQERLEHR H
OMYXOAEBBIH POCT CKOPEE ABAAIOTCA (PYHKUHOHAADHBIMH
AHTHCHUCTEMaMH, HMEIOIMME TIAPasHTHYECKHe 110 OTHO-
LIEHHI0 K MAKPOGPIaHH3MY LIEAEBble YCTAHOBKH., B ocHo-
BE ITHX CHCTEM ACKHT YY:KEDPOAHAs MAH MYTHPOBAaHHAas
co6CTBEeHHAs reHeTHyecKas nporpamma. I lpu BocriareHuy
MOGTYT (POPMHPOBATDLCS H AUCQYHKUHOHAABHDIE CHCTEMDI,
XAPAKTePHDIM NIPH3HAKOM KOTOPDIX SBASETCS OTCYTCTBHE
YCTAHOBKH Ha MApasHTH3M, BbINOAHEHHE [EHETHYECKH 3a-
[POrpaMMHPOBaHHOR Nporpammbl (Hanpumep, yAaAeHHe
TEHETHUECKH YYKEPOAHOCC MATEPHAAA) C BABEAOMO He-
FaTHBHBIM AAR OPLaHH3Ma Pe3YABTATOM, HApHMEp, NPH
ayTouMMyHHOM mpouecce. B page caydaes $yHxuHoHH- -
QOBAaHHE STHX CHCTEM MPUBOANT K HX CAMOQASBHTHIO MO
MPUHLIMITY MOAOKHTEAbHOH 06paTho#l cBasu. [ Ipruusa-
MH (QOPMHPOBaHHA AHCYYHKUHOHAADHBIX CHCTEM fABAA-
I0TCA Te HAM HMHbe OOH Ha AWHOM 9Tarle CTAHOBACHHS
(QYHKUHOHAABHBIX CHCTEM, HO H pearMsalus ZeATeAbHO-
CTH HTHX CHCTEM B HEMPEeSHAIHAYEHHOU AAS BTOrO CHCTE-

Me xoopAuHaT. MIMeHHO nocreaMas mipawainia, Kax Mpl
noaaraem, xexuT B ockope paserrus C13. O s1ux nosu-
unit CB neansa paccMaTpupaTh Kak 1eaovTiyio CHCTEMY
— CKOpee KaK COBOKYTTHOCTD (IVHKINORLABHBIX H JAHC-
(PYHKLIHOHAABHDIX CHCTEM DABAH'UIGIY Vpoiis OpFaHu3a~
IME. ] IpH 9TOM TCPBBIC Tipe e iy vl (i SRirio BTO-
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porx, 1o nipu paseutur CB ux koamuectso 6yaer ymesn-
1MAThCA, & AMCPYHKUHOHAADHBIX ~— BO3pacrathb. Lcrect-
BEHHO, TPOLECChl (POPMHPOBAHHA H PACOPMHUPOBAHHMA
STMX cucTeM OYAYT AHHAMHMHbL W MHOTOBAPHAHTHDL.
PaccmaTpuBaeMplit TOAX0A MO3BOAAET ONPEAEAHTb Qe-
somennl CB kak 30HBI MepekpoiTHs pasAMYHBIX cHCTEM,
OLIEHHTb HANPABAEHHS HX B3AHMOCBASH U OBIIYI0 MPHYH-
HY HX HeCTaOUABHOCTH,

Taxum o6pasoM, AAA ONHCAHHS NPUHLHAHAADHOH
mozean CB ny:xuo onpeseautbes ¢ Touxoii npubamzke-
HUS K M3Y4aeMOMY ABAEHHIO /IASl LEAOCTHOH €ro OLeHKH
[2, 4, 19]. Jaree popmarusoBats a1y sagady B BHAE
KOHKPETHBIX KPHTEPHEB Mpolecca HauboAee HAAEKHDIM,
TEXHOAOTHYHbIM M 3KOHoMHuHbiM cnocobom. C aroit
LEABI0 MBI HCTIOAB3YEM AAS HCCAEAOBAHHA OCTOBIX 3a60-
reganmit nkaay-CB, ocnoBanmylo Ha onpesesennu B
6arrax CBP (smauenus YP) u nexoTopoix apyrux ge-
nomenos CB [5], a ars ckpHEUHTOBO# oLeHKH XpoHHYe-
CKOr0 CHCTEMHOTO BOCTIareHHs — wikaay-XpCB, ocho-
BAHHYIO Ha TeX ke METOAOAOTHYECKMX mpunumnax [6].

B uerom, nocrpoenne mogean CB kax obugenatoro-
FHYECKOTO IIPOLECCA ABAAETCHA Ipedsae BCeTo 3ajaveit
ofmel NaToAOTHH, HO MoTpeGyeT MHTErPHPOBAHMA KAH-
HHYLCKHY H BRCMeOHMEHTAAbBHDIX, MOACKYAADHBIX H IO~
03 AALHOHABIX HCCACADBALHIL, HCTIOADIOBAHHA Kax Teo-
peMHbIX (MAaTeMaTHIECKHX H AOTHYECKHX), TAK M KOTHH-
THBHO-3BPHCTHYECKHX TOAX0A0B. Kpome Toro, aproMa-
TH3aUHs pacyeéTa MHTerpasbHbix kputepuer CB, Buaya-
Au3auus ero obpasa, aHaana 0a3 JaHHBIX H CO3JaHHe Ha
3TOH OCHOBE KOMIIBIOTepHBIX Mporpamm |2} norpebyer
HCHIOAD30BAHHA TIePe/IOBbIX HHQOPMAIHOHHBIX TEXHOAC-
THil. Y3KHM MeCTOM AAA peleHHA 3THX 3aJa4 ABAAETCA
OTCYTCTBHE OOUIENPHHATOH TECPHH H KAACCH(HKALMH
THIOBBIX TTATOAQTHYECKEX NPOLECCOB, KAETOYHOIO H TKa-
HEBOTO CTPECCA ¥ HEPEIIEHHOCTL PAAA APYTHX TeopeTH-
yeckHx npobaem. B HacToslee BpeMs MHOTORPO(HAL-
Hble KARHHMYECKHE H KAHHHKO-00Da30BAaTEAbHBIE MeJH-
" IMHCKHE IeHTPbl 3XOHOMHMHECKH PasBHTBIX CTPaH Hepel-
KO CTAHOBATCS 3aBEPIUAIONIHM 3BEHOM MHOTOSTAITHBIX
HAYYHO-HCCAELOBATEADCKHX LHKAOB, JT0 OBCTOATEABCT-
BO HAKAAADBIBAET OTIPEAEAEHHYIC CTIEM(BHKY Ha Xapaktep
TeopeTH4eckHx o6obiennit (CUHAPOMaAbHBIR NOAXOR),
CBA3AHHLIX € ABTOPHTETHDIMH B 3TOH 06AACTH KAHHHLH-
crav: RC. Bone (1941—1997), ]J. Marshall,
J-L. Vincent, S. Opal u np., nockorsxy teopus cuc-
TEMHOTO BOCTIAAEHHA ABASETCS PEAABHBIM HHCTPYMEHTOM
peLICHHs MHOTHX NPaKTHYecKHX 3azad. HecMorps Ha us-
BECTHDbIA BKAAJ, OTeUECTBEHHDBIX YYEHBIX B TEOPHIO Boca-
aeust, Beatodas B.B. Tloasbicouxoro [15], .M. Meu-
unkosa [12, 13], A.M. Yepuyxa [20], srrag Poccuil-
CKOH HAyKH B AaHHOM CAYYA4€ HE HOCHT OTIPEJEAAIOIIErc
xapakTepa. (OT9aCTH 3TO CBASAHO C OTCYTCTBHEM KOMII-
AEKCHDBIX, MENAMCUMIIAHHAPHDBIX TIPOTPaMM.
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