VIIK 576.367:612.112.3
A.H. Toabues*, E.E. AMMNOAbCKAS

Anonto3 KAETOK MOHOLUMTApPHO-(haroUMTapHOi CUCTEMbl M MeXaHU3MbI
ero peryasiumm

UDC 576.367:612.112.3
A.N. GoLtsev*, E.E. YAMPOLSKAYA

Cell Apoptosis of Monocyte-Phagocyte System
and Mechanisms for Its Regulation

YcTaHOBICHO, UTO B MOAAEPKAHUH KJIETOYHOTO M TKAHEBOTO TOMEOCTa3a 3HAYNTEIHHOE MECTO IPUHAIICIKHT artonTo3y. JlaHHEIE 0
YyBCTBHUTEIBHOCTH KJIETOK MOHOIIUTAPHO-(aromuTapHONH CHCTEMBI K HHAYKIIMHU alloNTo3a MPOTUBOPEUYHBEL, TOITOMY HEO0X0IUMO
paccMOTpeTh, KakKuM 00pa30M U B KaKOi CTENIEHU B HUX pealli3yeTcsi MEXaHW3M IPOrpaMMBI alloNTo3a M Kakue (pakTophl OKa3bIBAIOT
BIMSHUE Ha IPOIECCHI allONTO3a B KJIETKaX JaHHOU cHCTeMBbl. B HacTosmee BpeMst akTyalleH OMCK IMyTel H crioco00B, ¢ TOMOIIBIO
KOTOPBIX MOXHO YIIPaBILITh IIPOLECCAMH allOITO3a, a TAKXKE KOPPETHPOBATh OaIaHC COAEPKAHMS IIPO- U AHTHAITONTOTHYECKUX MOJIEKYII.
HawnGornee nepcrneKTHBHBIMU IpeTIapaTaMu, 00JI1aal0IMH TaKOH CIIOCOOHOCTEIO, SIBIISIFOTCS IIPOAYKTHI SMOpHO(DETOMIAIeHTapHOTO
KOMIUIEKCa, TIOCKOIBbKY OHH “TapMOHM3UPYIOT MEXaHM3MBI MEKKJIETOUHBIX B3aMMOJICHCTBHIT B CTPYKTypax HeHPOUMMYHOSHJOKPHHHOTO
0710Ka, OTBEYAIOIIHX 3a MOJAepKaHKe “O0auroMeocTasa’” B OpraHn3Me pelUnueHTa.

Kniouesvie cnoga: anonrtos, roMeocTas, MOHOIIUTApHO-(haronuTapHasi CHCTEMa, TPOAYKTHI SMOPHO(ETOIUIaleHTapHOTO KOMIIIIEKCa,
HEMPOUMMYHOIHIOKPUHHBIH OJI0K.

BcTaHOBIICHO, 10 Y MIATPUMII KIITHHHOTO 1 TKAHHHHOTO TOMEOCTa3y 3Ha4HEe MiClLie HAJISKHUTh arnonTo3y. JlaHi Ipo 4y TIuBICTh
KJIITHH MOHOLIUTapHO-(aroutapHoi CUCTEMH [0 IHIYKIIT alonTo3y CylnepedinBi, TOMY BaXJIHBO PO3MIISHYTH, SIKUM YHHOM i B SIKilt
Mipi B HUX peayi3yeThCcs MEXaHi3M IMpOrpaMu amonTo3y Ta sKi (JaKTOpH BIUIMBAIOTH Ha Ii MPOIECH B KIITHHAX JaHOl cucteMu. Ha
TeNepilHiil Yac € akTyaJbHHM IOLIYK IUIAXIB 1 CIOCOGIB, 32 JOIIOMOIOI0 SIKHX MOXKHA KepyBaTH IPOLIECAMH allOITO3Y, a TaKOX
KOperyBaTH OajlaHC BMICTY IIPO- Ta aHTHAONTOTHYHUX MoJIeKys1. Haii6ibI nepceKTHBHUMH penaparaMH, siKi MaroTh TaKy 3/1aTHICTb,
€ TIPOTYKTH eMOPi0(eTOILIAIIEHTAPHOTO KOMILIEKCY, OCKUTBKH BOHH “TapMOHI3YIOTh” MEXaHI3MH MIKKITITHHHIX B32a€MOJIIH Y CTPYKTypax
HEHPOIMYHOCHIOKPHHHOTO OJI0Ka, 10 BiIOBIAIOTh 32 MIATPUMKY 0OIIroMeocTasy B OpraHi3Mi peluIIicHTa.

Kntouosi cnosa: arnomntos, roMeocTas, MOHOLMTAPHO-(aronuTapHa CHCTEMa, IPOAYKTH eMOPiodeTomIaneHTapHOro KOMILIEKCY,
HEHpPOIMyHOCHIOKPHHHHIA OJIOK.

Apoptosis was established to play a significant role in maintaining cell and tissue homeostasis. Data on cell sensitivity of
monocyte-phagocyte system to apoptosis induction are contradictory, therefore of interest is to reveal the way of realising in them the
mechanism of apoptotic program and factors affecting apoptotic process in cells of this system. Nowadays there has been actual the
search for new ways using which we could control apoptotic processes, as well as correct the balance of pro- and anti-apoptotic
molecule content. The most perspective products with such an ability are those of embryofetoplacental complex since they harmonise
the mechanisms of interactions between cells in structures of neuroimmunoendocrine block, responsible for maintaining bodyhomeostasis

in a recipient’s organism.

Key-words: apoptosis, homeostasis, monocyte-phagocyte system, products of embryofetoplacental complex, neuroimmunoendocrine

block.

COanaHncupoBaHHOE B3aUMOOTHOLIEHHE KadecT-
BEHHO-KOJIMYECTBEHHBIX XapPaKTEPUCTUK CHCTEM
HEHpPOUMMYHO3HJ0KpuHHOTO O1oka (HWUOB) siBnsiet-
Cs1 OCHOBOM PEryNIATOPHO-aJaNTalHOHHBIX MEXaHH3-
MOB, 00eCIeYMBaIOLINX MOCTOSHCTBO BHYTPEHHEH
cpensl opraHusMa, T.e “Oommromeocrtas” [4]. Uepes
MPU3MY KOHIETITYJTbHOTO TIOHUMaHHsI HEHPOMMMYHO-
SHJIOKPUHHBIX B3aUMOJIEUCTBUH — OCHOBOIIOJIAraro-
mero ¢akropa obecnedyeHus “Ooguromeocrasa’ —
pasBUTHE OOJILIINHCTBA CHCTEMHBIX TATOJIOTHIA Opra-
HU3Ma PaccMaTpUBAETCS KaK JIOTHYECKOE CIIE/ICTBUE
HapyumeHns QyHKIHOHAIBHOTO COCTOSIHUS U B3aUMO-
neiicteust B cucremax HUDb. Pasbanancuposka B
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Balanced relationship between qualitative and
quantitative characteristics of neuroimmunoendocrine
block (NIEB) systems is the base for regulatory-
adaptive mechanisms, providing the uniformity of
internal environment of organism, i.e. “bodyhomeo-
stasis” [4]. Development of many system pathologies
of an organism is considered as a logical conse-
quence of disorder in functional state and interaction
in NIEB systems through a conceptual understanding
of neuroimmunoendocrine relationship: the primarily
factor of “bodyhomeostasis” providing. Misbalancing
in these systems results in a decrease in organism’s
resistance threshold under the effect of unfavourable
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3TUX CUCTEMax MPUBOAUT K CHI)KEHHIO TIOPOra yCTOM-
YUBOCTH OpTaHU3Ma IPY JEHCTBUH HEOIArOMPUSTHBIX
(haxTOpOB BHEIIHEW U BHYTPEHHEMW cpeabl [ 7], UTo emie
B OONbLICH CTENEHH CIOCOOCTBYET MPOSIBICHUIO UX
arpecCUBHOCTH MO OTHOIIEHUIO K KOHKPETHOMY Opra-
HU3MY.

3aKOHOMEPHBIM FICXO/IOM BOCHIAJIUTENHHOTO MPO-
mecca SBISETCS BOCCTAHOBIEHHE CTPYKTYPHI U
(yHKIIMHM TeX TKaHeW, B KOTOPBIX Pa3BHUBAETCS 3TOT
npouecc. Ecnun mmmynHnas cuctema (MC) ocrnabiiena
JICCTBHEM HEOIaronpUsATHBIX (DAKTOPOB, TO B pa3iny-
HBIX 3BEHBSIX CHUCTEMBI 3alUTHl OpTaHU3Ma 00pa-
3yetcst aedext. IlaroreHHslil pa3apaxurenab cBoe-
BPEMEHHO HE 3JIUMUHUPYETCS, 4YTO NPUBOAUT K
“HmonoMKe” MEXaHU3MOB BOCTIAIUTENILHOM peakiui [3].

Hecocrostensrocts cuctem HUOb onpenenser-
CSl MHOYKECTBOM TPUYHH, B TOM YHCIIE HCKa)KEHUEM
B K&XJI0M M3 HUX COATaHCUPOBAHHOTO COCTOSHUS
aroTnTo3a KJIETOK. TpUrrepHsiM (pakTopoM ‘‘mmcrap-
MOHHUH~ amomnTo3a B KIETOYHOM cyOcCTpaTe H,
CJIeA0BaTEIbHO, MPUINHON pEeKpyTallUH BOCIAIHN-
TEIBHOTO IMpoIecca MOXeT OBITh HCKaXeHHe
LUTOKMHOBOTO poduJist opranuima. Jlannoe obctosi-
TEIBCTBO 00ycllaBIMBaeT HEOOXOIUMOCTh MOUCKA
CIoCcO00B KOPPEKLINH TAKOT0 COCTOAHMSL. He BhI3bIBaeT
COMHEHHUS TOT (DaKT, 4TO Pa3BUTHE HMMYHO-
BOCHAJIMTEIBHBIX PEaKIuil, pealu3yeMbIX KaK B
YCIIOBUSAX “PHU3UOIOTHIECKOTO Kopuaopa” [7], Tak u
npu “U3BpamieHHbIX” UX QopMax, He SABIIETCSA
“3acyTroil” TOIPKO MMMYHOKOMIIETEHTHOU CQEpHI.
CrnemoBaTensHO, MTONOKUTENBHBIE PE3YIbTaThl MOTYT
OBITH TOCTHTHYTHI B TOM CITydae, €CIIM arTlINKaIUsI
TOTO WJII MHOTO METOJIa TepaluH CIIOCOOCTBYET
MPOSIBIICHHUIO €€ 3()()EeKTUBHOCTH B OTHOIICHUH KK IO
cucteMsl HUDB. [loaToMy HeoOXoauMm mouck
MpenaparoB, CIOCOOCTBYIOIINX KOPPEKIUH BCEX
cucteM “Ooamromeocrtasa’”, T.¢ HaJCHCTEMHOM
perymsiuu [3, 6, 7].

Jns KoppeKLHMH reHepalbHOr0 LHUTOKHHOBOTO
npoduis 1, KaK CIeCTBHE, HOPMATN3aliy TEYeHUS
BOCHAINTEIHHOTO MPOIIECcCa MEPCIEKTUBHBIM MOKET
OBITH MCIIOJIb30BaHUE OMOJOTHYECKH aKTHBHBIX
MoTU(PYHKIHOHATBHBIX MOIYISTOPOB, KOTOPBIMHU
SIBIISFOTCS TIPOIYKTH 3MOpHOdEeTOIIIaIeHTAPHOTO
komiuiekca (ITOPIIK) [4-7]. AHanm3 OuomoTHYeCcKoi
AKTUBHOCTU YCTAaHOBWJI MX BBIPAXKCHHYIO TEpaIes-
TUYECKYIO 3P (DEKTUBHOCTh NPU PA3TUYHBIX MATOJIO-
THSIX, B TOM YHCJIC M [TPH ay TOMMMYHHBIX 3200JICBaHUS
(AU3) [3-6]. Mexanusm aevictBus [19DIIK nomaHo-
CTBIO HE M3y4Y€H, HO YCTAHOBJIEHO, YTO OH, NPEX]E
BCEr0, 3aKJII0YAETCS B CIIOCOOHOCTH MPOAYLHPOBAThH
ITUPOYARTIINI CITEKTP COATTAHCHUPOBAHHBIX T10 KOHIICH-
Tpaliy OMOJOTHYECKH AKTUBHBIX CyOCTaHIIHM.
Peanuzys cBoe nelicTBUE B KOHKPETHBIX YCIOBUAX U
obJanas CrmocoOHOCTHIO TIPOIYITUPOBATh U3 HUX TE,
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factors of internal and external environments [7], that
mostly contributes to manifestation of their aggres-
sion towards a specific organism.

Regular outcome of inflammatory process is a
recovery of structure and functions of those tissues,
where this process develops. If immune system (IS)
is weakened by the effects of unfavorable factors, a
defect is formed in different links of protective
system of an organism. Pathogenic stimulus is not
timely eliminated, that results in a “failure” of
inflammatory response mechanisms [3].

NIEB system failure is determined by many
reasons, including distortion in a balanced state of
cell apoptosis in each of them. Triggering factor of
apoptosis “disharmony” in a cell substrate and
consequently the reason of recruiting an inflam-
matory process may be a cytokine profile distortion
of organism. This fact stipulates the need in
searching for the ways for correcting such a state.
The fact that the development of immune-inflamma-
tory responses, realised either under “physiological
passage” [7] or their “misdirected” forms is not the
“merit” of only immune competent sphere, is beyond
a doubt. Consequently, the positive results may be
obtained only if the application of any therapeutic
method contributes to manifesting its efficiency
towards each NIEB system. Therefore the search
for preparations, contributing to correction in all
“bodyhomeostasis™ systems, i.e. oversystem regula-
tion, is necessary [3, 6, 7].

Usage of biologically active polyfunctional
modulators, that are the products of embryo-
fetoplacental complex (PEFPC) may be perspective
for correcting general cytokine profile and as a result
the normalisation of inflammatory process course [4-
7]. Analysis of biological activity revealed their
manifested therapeutic efficiency under different
pathologies, including autoimmune diseases (AIDs)
[3-6]. PEFPC effect mechanism has not been
completely studied but it was established as mostly
consisting in the ability to produce a wide spectrum
of biologically active substances, balanced by
concentration. By realising its effect under certain
conditions with the ability to produce those of them,
actually being necessary for an organism, PEFPC
“adapt” to these conditions, i.e. respond to “organism
request” [4, 7]. They are really capable to “harmo-
nise” the mechanism of interactions between cells in
NIEB structures, responsible for maintaining ho-
meostatic constancy in a recipient’s organism,
compromised by pathological process, i.e. PEFPC
are able to enter into the NIEB system structures, to
regulate them and correct the homeostasis state of a
whole organism, thereby minimising a pathology
manifestation [4, 5, 7].
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KOTODBIE B JAHHBI MOMEHT HEOOXOAUMBI OPTaHU3MY,
[IO®IIK “amanTupyroTcsa” K 3TUM YCIOBHUAM, T.€.
OTBEYAIOT “Ha 3ampoc opranusma’” [4,7]. akTuuecku
OHHU CTIOCOOHBI “TapMOHU3UPOBATH” MEXaHU3MBI
MEXKKJETOUHBIX B3aMMOJEHCTBUM B CTPYKTypax
HUDOb, orBeuaromux 3a MOIAEpKaHHE TOMEOCTa-
TUYECKOTO MOCTOSTHCTBA B CKOMIIPOMETHPOBAHHOM
MATOJIOTUIECKUM MTPOIIECCOM OPTaHN3ME PEIUIHEHTA,
T.e. [IDPIIK crocoOHBI BHEAPATHCA B CTPYKTYPHI
cuctem HUDOb, ocymecTBisTh UX PErynsiiuio U
KOPPEKTUPOBATh COCTOSIHME TOMEOCTa3a OpraHu3Ma
B [I€JIOM, YTO MUHUMH3HUPYET NMPOSBIECHUE NATOJIOTUN
[4,5,7].

[Ipn uccnenoBaHuM MPOIECCOB aroNTO3a BHISAB-
JIEHO, YTO HEKOTOPbIE SMOPHOHATIBHBIE MPOAYKTHI
MOTYT HamlpsMy WHAYLHPOBATH allONTO3, HO 3TOT
MEXaHH3M MOJTHOCTHIO HE U3y4YeH. YCTaHOBJICHO, YTO
aMoONTOTHYECKOM aKTUBHOCTBIO 001amaroT O-(herto-
MPOTEeHWH W IaneHTapHerii 6emnok PP-11. Ilpeamno-
JlaraeTcs, 9To 3TH OeJKH MOTYT BO3/JEHCTBOBATH HA
9KCIIPECCHIO T€HOB, WHUIIUUPYIOUINX aronTo3, WIN
3aIyCcKaTh armomnTo3 MyTeM HHTUOUITMH 3KCIPECCHU
aHTHanonToTudeckoro oOenka bel-2 [6, 30]. Jloruka
pa3BUTHS anonTo3a 000CHOBAaHA, OHA HE 3aBUCHUT OT
BEKTOpa €ro MHAyKIuu. M3BECTHO, 4TO OJHO M3
IJIaBHBIX YCJIOBUI COXpaHEeHHs OepEeMEHHOCTH — aKTH-
Ballis CyNpPECCOPHOTO 3B€HA MMMYHHTETA, KOTOpas
00ycnaBIMBaeT HHAKTUBALUIO (PyHKIMHU 3(h(HEeKTOPHBIX
nMMyHOKoMTIeTeHTHBIX KieTok (MKK) marepunckoro
OpraHu3Ma B OTHOIIEHUHU YY>KEPOJHBIX aHTHTEHOB
OTIIOBCKOM JTUHUU [7]. B CBSI3H C 3TUM OYEBHIHO, UYTO
MIPOAYIUPYEMBIH yKe C CAMBIX PAHHUX CPOKOB r'ecTa-
uuu O0—¢peTONpOTenH BBICTYHAaeT B poiin ¢akTopa
3alycKa aJbTepHaTUBHOIO Kackaja arnonTo3a Yepes
BkitoueHue 3¢ pexropusix MKK B aTOT mpomnecc.

[lepBoHauanbHO HAa3HAUYEHUE T€HETUYECKOH
MpOrpaMMBbl aroNTOTUYECKOH THOenn CBOJMIOCH K
PETYJISLIUHM YHUCIEHHOCTH MOMYIALUHN KJIETOK C
aKUEHTOM Ha 3JIUMHHALUIO JeQEeKTHBIX, MPEICTaB-
JISIIOIIMX OIACHOCTh AJISl Opranu3ma B 1esioM. OtHaxo
nanpHelnee “mpoaBHXCHUE 3TOW MPOTPaMMEI
MOCIIYKHJIO TOJYKOM ISl IBOJIIOLIMU 3YKapUOT, YTO
o0ecrnednio NMOsABJICHUE BBICIIUX OPraHU3MOB CO
CIIOXKHBIMU ciielaMu MopdoreHesa Ipu ynopsao-
YeHHOW rubesnn OOJIBLIOTO KOJIMYECTBA KJIETOK Ha
pa3HbIX CTaAMusIX oHTOrenesa [16, 19].

[lon amonTo30M MOHMMAIOT PEryIUPYEMYIO,
TCHETHYECKU JETEPMUHHUPYEMYIO aKTUBHYIO (hopMy
rHOEITH KJIETOK C XapaKTepPHBIMU MOP(OJIOrHIECKUMH
1 OMOXMMHYECKUMH MpPHU3HAKAMHU, KOTOpas pa3BH-
BAETCs B OTBET Ha ICHCTBUE ONPEAETIEHHBIX SH/OT€H-
HBIX MJIM 9K30T€HHBIX CUTHAJIOB M IPOSBIAETCS B
I11yOOKOM HapyIIECHUM 3HEPIeTUKU KJIETKH, Jlerpa-
nauuu JIHK u nmocnenyroiieit morepe yacTu reHeTu-
geckoro marepuana [8, 19, 21].
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While studying apoptotic processes some embryo-
nic products were revealed to directly induce
apoptosis, but its mechanism has been poorly studied
yet. O-fetoprotein and placental protein PP-11 were
established to have an apoptotic activity. These
proteins are believed to be capable of affecting the
expression of genes, either initiating or trigger
apoptosis via inhibiting the expression of bcl-2 anti-
apoptotic protein [6, 30]. The logic of apoptotic
progress is proved, it does not depend on its induction
vector. One of the main conditions for pregnancy
maintaining is known to be the activation of suppres-
sor immune link, stipulating the function inactivation
of effector immune-competent cells (ICCs) of a
mother’s organism towards alien anti-gens of a
father’s line [7]. Due to this, a-fetoprotein, produced
in earliest gestation terms is evident to act as the
factor of triggering alternative cascade of apoptosis
via including effector ICCs into this process.

Primarily the administration of genetic program of
apoptotic death was reduced to regulating cell
population amount with emphasising the elimination
of defect ones, being dangerous for a whole
organism. However further “promotion” of this
program gave an impact to eukaryote evolution,
provided appearance of superior organisms with
complicated morphogenetic traces under regulated
death of great number of cells at different ontoge-
nesis stages [16, 19].

Apoptosis means a regulated, genetically deter-
mined active form of cell death with typical morpho-
logical and biochemical signs, developing in response
to the effect of certain either endogenous or exo-
genous signals and manifesting in a deep disorder of
cell energetics, DNA degradation and following loss
of a part of genetic material [8, 19, 21].

Apoptosis triggering is known to realise either by
specific (cytokines, hormones) or non-specific
(radiation, hyperthermia, oxidative stress, bacterial
toxins) signals. Apoptosis is an inherent attribute of
physiological development of whole organism and its
systems, among which one of the leading places
belongs to IS [16, 19].

One of the IS main functions is the maintaining of
genetic constancy of an organism through the
mechanism of its specific and non-specific protection
with participation of different IS substrates, with
effector and immune-regulatory activities.

As it was previously reported, apoptosis is practi-
cally possible in all nucleated cells of an organism,
but in different organ-tissue structures it has its
unique features. Thus, regulation of cell amount via
apoptosis is mostly manifested in rapidly proliferating
populations (hemopoietic cells, sexual cells, thymus
cells) [16]. In addition, within the limits of certain
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W3BecTHO, YTO 3aMyCcK amonTo3a OCyIIeCTBIISETCS
KaK CHeru(puIecKuMu (IIMTOKUHBI, TOPMOHBI), TaK U
HecrnenupuUecKuMHu (paxuamnus, THIePTEPMUs,
OKHUCJIUTEIbHBINA CcTpecc, OaKTepuanbHBIE TOKCUHBI)
CUTHaJIaMU. ATIONTO3 SIBIISIETCS HEOTHEMIIEMBIM aTpH-
OyTOM (PU3MOIOTHYECKOTO Pa3BUTHUS OpPraHH3Ma B
LEJIOM M €0 CHCTEM, CPEIIU KOTOPBIX BEyIEe MECTO
npunamiexut UC [16, 19].

Omna n3 ocHOBHBIX QyHKIHH MC — mogaepxanue
FeHEeTHYECKOT0 MOCTOSHCTBA OpPTaHM3Ma dyepes
MEXaHU3MBI eT0 CrieHuprIecKoi 1 HecriennpUIeCKoit
3alIMTHl C y4acTUEM pa3inu4HbIX cyocTpaTtoB UC,
obnamaromyx 3¢ HeKTOpHON 1 UMMYHOPET YIS TOPHON
AKTUBHOCTHIO.

PaHee oTMedanoch, MOTEHIHAIBHO aIOIMTO3
BO3MOXEH MPAKTUYECKH BO BCEX SJIEPHBIX KIETKAX
OpraHu3Ma, OJHAKO B Pa3HbIX OPTraHO-TKaHEBBIX
CTPYKTYpax OH UMeeT CBOU ocobeHHocTH. Tak, pery-
JUPOBAaHUE YUCICHHOCTH KIIETOK MyTEeM arornTo3a
HamOoJee BBIPAXKEHO B OBICTpomnponndepupyonmx
NOMYJANHSIX (FeMOMOATHYECKHE KIIETKH, MOJOBEIE
KJICTKH, KJIeTKH TUMYyca) [ 16]. bonee Toro, B mpenenax
OTIpeJICIEHHON CUCTEMBI allONTOTHYECKUE MPOIIECCHI
Pa3BUBAIOTCA [I0-PA3HOMY.

MououutapHo-¢parouutapaas cuctema (MPC)
SIBIIICTCS SBOJTIOIIMOHHO HauboIIee IPeBHEN CUCTEMOH
Heclenu(pUIeCcKOr 3alIUThl OpraHu3Ma, KoTopas
KOOPJIMHUAPYET, 00BbETUHSET PA3TUIHBIC TUIIHI KJICTOK-
YYaCTHUIL 3aLUTHBIX PEaKIIMi OPraHu3Ma 1 apaHKK-
pyeT ux QyHKINOHAIBHYIO aKTHBHOCTD.

K ocnoBubM npeactaButensim M®C oTHOCIT MO-
HOIIUTBI ¥ IUPKYJIMPYIOIINE B KPOBH HEUTPODUIIbHBIC
TpaHyJIOIUTHI, CBOOOTHBIC U (PUKCHPOBAHHBIE MAKPO-
¢daru (M®), a Taxke genaputnsie kinetku (K), mpu
3TOM MOCJIEIHUM OTBOJSAT 0C000€ MECTO B 3TOM KOHTH-
HyyMe. Jlokamu3arysi MOHOHYKJICAPHBIX KIIETOK, UMe-
IOLIMX KOCTHO-MO3T0BOE ITPOUCXOKACHHUE, ONpeIerisieT
nx Mopdosoruueckre 1 PyHKIIMOHAIBHBIE CBOWCTBA.

Knetku M®C y4acTBYIOT B pean3aiiu BCeX
3BE€HHEB HMMYHHOTO OTBETA, PETYISIIIHHA T€MOTI033a,
reMocTasa M JPYTUX JKH3HEHHO BaXXHBIX MeTabo-
nudeckux mporeccax [10]. Kpome Toro, kieTkam
M®C, xak u apyruM KieTodnbsiM cyocrpatam UC,
TIPUCYIIIE CBOHCTBO TPOGOITUTOB, HEOOXOAMMOE ISt
peanm3ayy uX ‘“‘HeMMMYHHOTO0” IIOTEHITHAIA.

[Ipu maTosOru4ecKux COCTOSHUAX 3aIMUTHEIC
peakuu MOHOUMTOB/Makpo(daroB UMEIOT, KakK
MIPaBUJIO, CUCTEMHBIN XapaKTep, YTO MPOSBIACTCS B
YBEIMUYEHUY X KOJTUYECTBA B PE3yJIbTaTe YCUICHHON
MIPOAYKIIUU B KOCTHOM MO3T'€, aKTHBALIUH 3pesibix MD
U MHOXECTBEHHBIX Oumosiorndyeckux 3ddekrax
MPOAYIHPYEMBIX UMHU HNUTOKHHOB. COBOKYITHOCTB
Takoro poxaa 3ddexToB obecrednBacT aHTHOAKTE-
pHANBHYIO, TPOTUBOBUPYCHYIO M, OTYaCTH, TPOTHUBO-
OTIYXOJIEBYIO 3aIUTy opranusma [ 10].
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system the apoptotic processes develops in a
different way.

Monocyte-phagocyte system (MPS) is evolu-
tionary the most ancient system of non-specific
organism protection, which coordinates and unites
different cells-participants of protective responses of
organism and arranges their functional activity.

The principal specimens of MPS are monocytes
and neutrophil granulocytes, circulating in blood, free
and fixed macrophages (MP), as well as dendrite
cells (DCs), thereat a special place in this continuum
belongs to the latter. Localisation of mononuclear
cells of medullar origin determines their morpho-
logical and functional properties.

MPS cells participate in realising all links of
immune response, regulating hemopoiesis, hemostasis
and other vital metabolic processes [10]. In addition,
the trophocyte property, necessary for realising their
“non-immune” potential is inherent to both MPS cells
and other IS cell substrates.

Protective responses of monocytes/macrophages
under pathological states are usually of system cha-
racter, that is manifested in augmentation of their
amount as a result of strengthened production in
bone marrow, mature MP activation and numerous
biological effects of produced by them cytokines.
Pool of these effects provides an antibacterial, anti-
viral and partly anti-tumoral protection for organism
[10].

Minimum two directions may be emphasised
when studying the apoptosis: following study of
existing signal ways, regulating apoptosis; an
intensive search for approaches and substances,
capable of directed effect on apoptotic processes, by
either suppressing or activating it.

Pathophysiological substrate of clinical and
morphological symptoms of many infectious, autoag-
gressive and neoplastic diseases is formed under
interaction of MPS activated cells and products of
their secretion with adjacent tissues [10].

Limiting destruction area is one of the causes of
inflammatory response development, that may result
from dysfunction in MPS. Since apoptotic induction
of immune cells is the mechanism of stopping
disorders in IS, one of the components of strategy of
excessive inflammatory response limitation can be
the trigger of apoptosis in MPS cells [6, 11].

In the model of pneumoinfections the activation of
apoptosis of alveolar macrophages was demonstrated
to reduce infectious propagation. Expression of
phosphatidyl serine on surface of apoptotic neutro-
phils is sufficient to minimise the role of immune
component under acute inflammation, meanwhile the
apoptosis of effector cells can limit the response at
chronic inflammation [26, 29].
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B n3yuennu npoGiieMbl aronTo3a MoKHO BBIAETHTH
MUHUMYM, [IBa HaIIPaBJICHUA: HajbHEHIIee nCcieo-
BaHME CYIIECTBYIOIIUX CUTHAJBHBIX MyTeH, peryau-
PYIOLIUX aromnTo3; MHTEHCUBHBIM MOUCK MOJXOI0B U
BEIIECTB, CIIOCOOHBIX HANPaBJIEHHO BO3IEHCTBOBATD
Ha ITPOLIECCHI allONTO3a, OJABIISISI UIIM aKTUBUPYS €TO.

[Ipu B3auMoaeHCTBUY aKTUBUPOBAHHBIX KJIETOK
M®C u npoAyKTOB UX CEKPELMH C MPUIETAIOITUMU
TKaHIMH (GOPMHUPYETCSA MaTOPU3UOIOTHICCKUN
cyOcTpart KITMHIYECKUX U MOP(OIOTHIECKUX CHMITTO-
MOB MHOTHX HH(EKITMOHHBIX, ayTOAarpeCCUBHBIX U
HEOIIacCTHUeCKuX 3a0oneBanuii [10].

OrpanuveHre 30HbI pa3pyIIEHUS ABISETCS OJTHOM
13 TPUYUH Pa3BUTHS BOCHAIUTEIHFHOW pPEaKIUH,
KOTOpasi MOXKET BO3HUKATh KaK CJIEICTBUE TUCPYHK-
unn B MOC. ITockonbKy MHIYKLHS amonTo3a WM-
MYHHBIX KJIETOK — MEXaHU3M KyITUPOBAHUS HAPYLICHUH
B UC, TO 0HOM U3 COCTABISIOLIUX CTPATETUU OTpa-
HUYEHUS YPE3MEPHOT0 BOCTIAIUTEIBLHOTO OTBETA MO-
JKeT OBbITh 3amyck aronrtos3a B kietkax M®C [6, 11].

Ha momenn mHeBMOMHDEKIHIA OBLTO ITOKA3aHO, YTO
aKTUBAIMS aloNTO3a aTbBEOJSPHBIX Makpodaros
YMEHBIIIAeT pacnupocTpanenue nadpeknui. Jxcnpec-
cust pochaTuauiiceprHa Ha MOBEPXHOCTHU allONTOTH-
YeCKUX HEUTPOMUIIOB IOCTATOYHA JIISI MUHUMH3ALIUH
POJI IMMYHHOW KOMIOHEHTHI IIPH OCTPOM BOCTIAICHHH,
TOTJa Kak anmonTo3 3P(HEeKTOPHBIX KIETOK MOXKET
OTPaHUYUTH OTBET IPH XPOHUUECKOM BOCTIAJIEHNH [ 26,
29].

JlaHHBIE O 4YBCTBUTEIBHOCTH KiIeTOK M®DC k
HWHIYKIUH alloNT03a IPOTUBOPEUUBEI, IOATOMY IIPE-
CTaBJISIETCS MHTEPECHBIM PACCMOTPETh, KAKUM 00pa-
30M U B Kakoi crernenu B kineTkax MOC peanusyercs
MEXaHU3M IIPOTPaMMBI alloNTO3a, ¥ UCCIIEA0BAThH (PaK-
TOPBI, OKa3bIBAIOLIVE BIMSIHUE HA IIPOIIECCHI alloNTo3a.

W3BecTHO, 9TO KM3HD U CMEPTh KJIETOK KOHTPOJIHU-
pyIOT MeMOpaHHBIE PEUENTOPHl U HX JUTAHIHI,
KOTOpPBIE€ aKTHBHPYIOT MPOIEcCH Mpoiudepanuu u
amomnTo3a. B 3aBHCUMOCTH OT THHA KJIETKH U
BHYTPEHHHX (haKTOPOB PELEIITOPHI MOTYT IepeiaBaTh
KaK CHTHajJ CMEPTH, TaK U CUTHAJl BbDKUBAHUS [6].
Bri6op curnana ompexpensieTcss GyHKIIHOHAILHBIM
COCTOSTHUEM KIIETOK, T030W (HArpy3Koil) JuraHjia
(IMTOKMHA), B3aMMOJICHCTBYIOIIETO C PEIIEITOPOM, a
TaK)Xe€ CHHEPTHYECKUM H/WJIH aHTarOHUCTUYECKUM
BOBJICUEHHEM APYTHX pernenTopos [15, 21]. [Ipumepom
MOXET OBITh CYIEPCEMEHCTBO PEIenTopoB (hakTopa
Hekpo3a omyxonu (PHO), xoropoe obiamaeT
ieoTponHeiM 3 dexTom. B ero cocraB BXOIUT, BO-
MEePBBIX, MOJATPyNNa KIACCUYECKUX PEIENTOPOB
anonrorndyeckoi rudenu (Fas/Apo-1/CD95, TNFRI1,
DR3, TRAIL/DR4-TNF related apoptosis inducing
ligand, TRAIL/DRS), nas KOTOpBIX XapakTepHO
HAJTMYHE TOMOJIOTUYHOM IUTOILIA3MaTHIeCKON MOCTIe-
JIOBATENBHOCTH WM “IOMEHA CMEpTH’, o0ecredn-
BAOIIETO aKTHUBAIMIO KacKaja Kacras; BO-BTOPHIX,
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Data on MPS cell sensitivity to apoptotic induction
are contradictory, therefore of interest is to find out
the mode of realising the mechanism of apoptosis
program in MPS cells and to investigate the factors,
affecting apoptotic processes.

Cell life and death are known to be controlled by
the membrane receptors and their ligands, activating
proliferative and apoptotic processes. Depending on
cell type and internal factors, receptors can transmit
either death signal or survival one [6]. Signal
selection is determined by a cell functional state, dose
(load) of ligand (cytokine), interacting with receptor,
as well as synergetic and/or antagonistic involvement
of other receptors [15, 21]. Superfamily of receptors
of tumour necrosis factor (TNF) with pleiotropic
effect may serve as an example. It primarily
comprises the subgroup of classic receptors of
apoptotic death (Fas/Apo-1/CD95, TNFR1, DR3,
TRAIL/DR4-TNF related apoptosis inducing ligand,
TRAIL/DRS) for whom the presence of homologous
cytoplasmic sequence or “death domes”, providing
activation of caspase cascade, is typical; secondly
that of survival receptors (TNFR2, CD 30, CD 40,
RANK (receptor activator of NF-kappa B)),
containing TRAF (TNF receptor associated factor)
binding sequences but having no death domain in
cytoplasm [17, 21, 22].

Apoptosis is known to be induced and realised as
a result of exogenous factors effect through the
receptors, accomplishing other functions of immune
response (IR), contributing to apoptosis development
(receptors to glucocorticoids, cytokines etc).

Neutrophil and monocyte apoptosis was establi-
shed to proceed with participation of Fas/FasL-
dependent way, which activation on neutrophil
surface, in addition to apoptosis induction reduces
their migration into the inflammation focus, for
example during arthritis. Of note is that the mature
neutrophils express a great number of CD95
molecules, that stipulates their high death rate under
pathological processes. CD95/Fas-receptor when
interacting with CD95/L ligand or anti-CD95 MKAT
is able to generate pro-apoptotic or anti-apoptotic
signals on monocyte surface as well. However an
anti-apoptotic cascade is not accompanied with
capase-3 activation, but production of IL-10 high
level of macrophage origin [15, 20, 26]. This cytokine
among the others of anti-inflammatory pattern
contributes to a long-term maintenance of immune
response of Th2-type and prevents natural death of
these cells.

In contrast of monocytes and neutrophils,
macrophages as well as dendrite cells are resistant
to Fas/FasL-directed apoptosis. This phenomenon is
associated to an increased, especially under patho-
logical states intracellular expression of c-FLIP
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noarpymmna peuentopos BebxuBanug (ITNFR2, CD 30,
CD 40, RANK (receptor activator of NF-kappa B)),
conepxkaias TRAF (TNF receptor associated factor)-
CBA3BIBAIOIME TOCIEI0BATENBHOCTH, HO HE COZEp-
JKalasi JOMEH cMepTHu B ruTormasme [17, 21, 22].

W3BecTHO, 4TO amonTo3 MOKeT ObITh MHIYLIUPOBAH
U peaJIn30BaH B PE3YNbTaTe BO3JENCTBHA K30T€HHBIX
(hakTOPOB Uepe3 PeenTOPbI, BHIIONHSIONINE APYTHE
¢ysaxmmm nmmyHHOTO 0oTBeTa (MO), KoTOpBIe cCrioco6-
CTBYIOT Pa3BUTHIO amonTo3a (PEerenTopsl K IIFOKO-
KOPTHUKOWIAM, ITATOKWHAM H T. [I.).

YcTaHOBIEHO, YTO AlMONTO3 HEUTPO(PUIOB U
MOHOIIMTOB MOKET POTeKaTh ¢ yuactuem Fas/FasL-
3aBUCHMOTO IyTH, aKTHBAIUA KOTOPOTO Ha MOBEPX-
HOCTH HEHTpO(UIOB, MOMUMO MHIYKIMH arloNnTo3a,
CHIDKAET X MUTPALMIO B 0Yar BOCHIAJICHs, HAlIpUMEpP
npu aptpute. Cienyet OTMETHTh, YTO 3pEibIe
HEUTPOQHUIIBI SKCIPECCUPYIOT 0OJBIIOE KOINYECTBO
Monekyn CD95, uto o0ycnaBnuBaeT WX MacCOBYIO
ruleb mpu natojorndeckux npoueccax. CD95/Fas -
peLenTop npu B3auMoieiicTeuu ¢ murangom CDIS/L
nnn aHtu-CD95 MKAT cnocoben remepupoBaTh
NPOANONTOTHYECKUM UM aHTUANONTOTUYECKUI
CUTHAJI TaKXKe Ha MOBEPXHOCTH MOHOIUTOB. OIHAKO
AHTHATIONITOTHYECKHUI KacKaj COMPOBOXKIAJICSA HE
aKTUBAIME# Kacmasbl-3, a TPOMYKIHEH BBICOKOTO
ypoBHs UJI-10 mMakpodaraibHOTO HpOUCXOXKICHUS
[15, 20, 26]. OTOT UUTOKHH HaApALY C APYTUMH
LHUTOKMHAMH IPOTHUBOBOCHAIUTEIBLHOIO NAaTTEpHA
CHOCOOCTBYET JUIUTEIILHOMY MOJAEPKaHUI0 UMMYH-
HOro oteeTa TX2-TUNa M NMpPeNOTBpAIIaeT €CTECT-
BEHHYIO THOEIb 3THX KIIETOK.

B oTnuume oT MOHOUMTOB U HEHTPODUIOB
Makpodaru, a takxke K ycroiuusl k Fas/FasL-
OIoCpeOBaHHOMY amnonTo3y. JlaHHbIH GeHOMEH
CBSI3BIBAIOT C MIOBBIIIIEHHOM, 0COOEHHO TP MATOIOTH-
YECKUX COCTOSHUAX, BHY TPUKIIETOUYHON dKCTIpecCCHen
narubuTopa amontosa c-FLIP (FLICE-unru6bu-
pyIoIIuii 0€I0K), KOTOPHIN IEHCTBYET KaK MOJIEKYJIa-
nepexJidareib, T.€. OPUEHTUPYET CMeUleHue
akTuBHOCTH Fas-curHama ot kjIeTO4YHOH rubenu K
npoiudepaunn. DTOT OENOK MPEACTaBISIET COOOM
TOMOJIOT Kacnasbl-8, conepskauuii nsa DEDs-nomeHa,
KOTOpBIE, B CBOIO OuYepelb, MOTYT B3aUMOJIECHCT-
BoBaTh ¢ JomeHamu cMmeptu FADD Fas-peuentopa.
OTH Kacla3HbIe JIOMEHBI He QYHKIIHOHUPYIOT B HEM,
TaK KaK HCHBITHIBAIOT HEXBAaTKy B HUCTEHMHOBOU
o0y1acTH, HeOOXOMMMOM JIs1 KaTaJIUTHYECKOM aKTHB-
HocTd. Murnbupyromuii 6enok (¢c-FLIP) ¢usuo-
sorudecku accormupoBad ¢ Raf-1 u TRAF1/TRAF2-
[OCJIe0BaTENbHOCTAMH, KOTOPbIE CBSI3BIBAIOTCS
COOTBETCTBEHHO ¢ siaepHbMU (pakropamu ERK u
NF-kB, 3aneiicTBOBaHHBIMY B KJIETOYHOH Ipordepa-
uun 1 augpdpeperunposke. [losTomy kneTku, sxcmpec-
cupyoouiue BriCOKUN ypoBeHb c-FLIP, He Tonbko
MOTYT OBITh PEe3UCTEHTHBIMH K Fas-uHnyunupo-
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(FLICE-inhibiting protein) apoptosis inhibitor, which
acts as a molecule-switcher, i.e. it orientates a shift
of Fas-signal activity from cell death to proliferation.
This protein is caspase-8 homologue, containing two
DEDs-domains, which, in their turn, can interact with
FADD death domains of Fas-receptor. These
caspase domains do not function in it, because of a
lack in cysteic area, necessary for catalytic activity.
Inhibiting protein (c-FLIP) is physiologically asso-
ciated with Raf-1- and TRAF1/TRAF2-sequences,
which are bound with nuclear factor ERK and NF-
kB, correspondingly, involved in cell proliferation and
differentiation. Therefore the cells, expressing a high
level of c-FLIP may be resistant not only to Fas-
induced apoptosis, but via Fas-receptor obtain a
signal to proliferation as well [1, 14, 17, 20, 25, 33,
35].

Cytokines are the most numerous group of
biologically active substances, which effect on
apoptotic processes is proved, but such statement as
for MPS system is mostly hypothetical, that deter-
mines the need of intensive study of this question.

The mentioned above TNFa mediator from TNF
family [13] is able to reduce vital cycle of MPS cells
via acceleration of apoptotic processes [13], but a
distinct mechanism of its effect on cell life duration
has remained unclear. TNFa is envisaged as one of
the most important mediators in complicated and
multi-level cytokine system. It can cause and
maintain inflammatory responses by playing a key
role in pathogenesis of some inflammatory diseases
of auto- and non- autoimmune genesis, including
rheumatoid arthritis, sepsis etc. At the same time
there are the data about an anti-inflammatory TNFa
effect. Its anti-flogogenic effect can be partially
explained by the capability to cause apoptosis of
neutrophils and other MPS cells uder certain condi-
tions. However this mediator should not be conside-
red as an absolute inducer of cell death, since there
are the data about its anti-apoptotic effect, associated
to the activation of one of the key factors of NF-kB
transcription, i.e. with a permanent production of
short-term living apoptosis inhibitors [13]. However
an apoptogenic effect of TNFa is associated with an
activation of caspase cascade. When TNFa binds
with its receptor, an intracellular complex of death
domain and caspase 8 is formed on cell surface, as a
result of activation of which the further triggering of
all proteolytic cascade occurs [13, 14].

Inducers of transduction cascades contain a big
group of cytokines (interleukines, growth factor and
y interferon) under which effect on cell an endo-
genous program of their protection against apoptosis
via Bel-2, Bel-x, is triggered.

Intracellular control mechanism of “apoptosis
machine”, for instance in neutrophils following
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BaHHOMY aloNTo3y, HO Takke nmocpencTtsoM Fas-pe-
LENTOpa NOoTy4yaTh CUTHAM K nponudeparmu [ 1, 14, 17,
20, 25, 33, 35].

U TOKHUHEI ABISIOTCSI HANOOJIee MHOTOUHCIICHHOM
TPYyMIIOi OMOTOTHYECKN aKTUBHBIX BEIIECTB, BITUSHHE
KOTOPBIX Ha IPOLIECCHI a0 TO3a JOKa3aHO, OHAKO B
orHomeHNH KieTok M®PC takoe yTBEepXKIeHHE B
OombIell CTeTeHN SABISAETCS TUIIOTETHYECKHM, YTO
oIpesiesieT HE0OX0AMMOCTh UHTEHCUBHOTO U3Y4EHHS
3TOTO BOIpOCa.

Coxkparmmats Ku3HeHHBIH ITUKIT K1eTok MOC mytem
YCKOPEHHUSI MMPOIIECCOB AIlONTO3a CIIOCOOEH YITIOMUHAB-
mmiics Beie Mmeauarop PHOO u3 cemeiictea ®HO
[13], onHaKO TOUHBII MEXaHU3M €T0 BIUSHUA Ha MIPO-
JOJDKUTENBHOCTD KU3HU KJIETOK /10 KOHIIA HE BBISICHEH.
®HOO paccMmarpuBaeTcs KaK OJIWH W3 BOKHEUITHX
MEIUATOPOB B CIIOKHON U MHOTOYPOBHEBOM CHUCTEME
UUTOKMHOB. OH MOKET BBI3BIBATH U MOJJCPKUBATH
BOCIAMTEIbHBIE PEAKIIUH, UTPasi KITIOUYEBYIO POJIb B
rmaToreHes3e psija BOCMATUTEIbHBIX 3a00eBaHUU
ayTo- U HEAyTOMMMYHHOTO T'€He3a, B TOM 4YHCIIe
pPEeBMATOUAHOTO apTpuTa, cerncuca u T.A. B To xe
BpeMS HIMEIOTCA TaHHBIE O IPOTHBOBOCHIATHTEIHFHOM
neiicteun ®HOQ. Ero antudiororeHusiii 3Gdext
MOXXHO OTYAaCTH OOBSICHUTH CIOCOOHOCTHIO NPHU
OTPEJICIICHHBIX YCIOBUSAX BbI3BIBATH AllONTO3 HEUTPO-
¢noB m HEKOTOPBIX Apyrux Kietok MPC. Ognako
3TOT MEeANaTOp HENb3sl paccMaTpHUBaTh Kak Oe3yc-
JIOBHBIN WHIYKTOP KJIETOYHOW THOEIH, MOCKOIbKY
MMEIOTCS JaHHBIE O €r0 aHTHUANoNTO3HOM A deKTe,
KOTOPBIN CBSI3aH C aKTUBALIMEN OJTHOTO M3 KIIFOUEBBIX
(akropos Tpanckpuniuu — NF-kB, T.e. ¢ nepmaHeHT-
HOU MPOIYKIHEH KOPOTKOXKHUBYIIIMX HHTIOUTOPOB arlor-
to3a [13]. BMecTe ¢ TemM amomntoreHHoe AelcTBHE
OHOO accounmpyroT ¢ akTUBAIMEH KacKkaaa Kacrmas.
IIpu cBs3eiBannu @HOO co cBOMM perenTopoM Ha
[TOBEPXHOCTH KIIETKH (DOPMUPYETCS BHY TPUKIICTOYHBIN
KOMILIEKC JIOMEHA CMEPTH M Kaclasbl 8, B pe3ylibTare
aKTHBAallMX KOTOPOTO POUCXOAUT ajbHENIIINIA 3aITyCK
BCETO MPOTEOIUTHYECKOTO Kackaza [13, 14].

WHyKTOPBI TPaHCAYKIIMOHHBIX KaCKa0B COJEp-
kKaT OOJBIIYIO IPYIIY IUTOKHHOB (MHTEPICHKIHOB,
¢baxTopoB pocta U uHTephepoHa Y), MpHu ACUCTBUU
KOTOPBIX Ha KJIETKY 3alycKaeTcs DHIOTeHHas
MporpaMMa WX 3alllUThl OT aronTo3a IMOCPEICTBOM
OenxoB Bcel-2, Bel-x,. BHYTpHKIIETOUHBIH MEXaHU3M
KOHTPOJS “amonTO3HON MamWHBI’, HAIpUMEpP B
HelTpoduax, caeayomui 32 MUTOKHHOBOM CTUMY-
JSAIUEN, BOBIEKAET aCCOLMMPOBAHHOE C allONTO30M
cemelicTBo bel-2 renos [27], kKoTopoe BKIIFOYAET
npoanonrorudeckue (Bax-a, Bak, Bad, Bcl-Xs, Bik)
u anruanontorudeckue (Bcl-2, Bel-X, Mcl-1, Al)
oenku [1, 36, 37]. Tak, u3MeHeHne OGamaHCca MEXIY
poanontoTudeckuM pakropom Bax-0 u aHTHAION-
TOTHYECKUM (akTopoM Bcel- X, B CTOPOHY IIPOIyKTOB
TeHOB MPOANONTOTHYECKOTO KacKaga CIIOCOOCTBYET
armonrro3y HelTpoduios [37].
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cytokine stimulation involves apoptosis-associated
generation of bel-2 genes [27] including pro-apoptotic
(Bax-a, Bak, Bad, Bcl-Xs, Bik) and anti-apoptotic
(Bcl-2, Bel-X, Mcl-1, A1) proteins [1, 36, 37]. So, the
change in the balance between pro-apoptotic Bax-6
factor and anti-apoptotic Bcl-x, towards the products
of genes of pro-apoptotic cascade contributes to
apoptosis of neutrophils [37].

Different effect on cells may be rendered by
colony-stimulating factors. From one hand the
activation under the effect of SCF (stem cell factor,
Steel factor), G-CSF, GM-STF and IL-3 may result
in arise in cell sensitivity to apoptosis and an increase
in CD95 expression and from another hand to a
reduction of the level of spontaneous apoptosis of
MPhS cells [12, 15, 27]. In vitro incubation with
IL-1B, GM-CSF or r-interferon increases the life
span of neutrophils from 1-2 to 3-5 days due to
activation of protein p80c-rel, representing a subunit
of transcriptional factor NF-kB [15].

Anti-apoptotic potential of G-CSF has been
shown in an example of mitochondrial way of
neutrophil apoptosis and related to suppression of
mitochondria-dependent activation of caspase-3 [12].
In addition, there was revealed the ability of G-CSF
to block the Bax transfer to mitochondria. This
protein under natural conditions amplifies the
permeability of outer mitochondrial membrane and
“leakage” of pro-apoptotic proteins into cytosol.
Activation and re-localization of Bax to mitochondria
are mediated with other pro-apoptotic homologue
Bcl-2-Bid protein, the strengthening of which activity
results in its transfer into Bid-form, possessing higher
pro-apoptotic activity. Finally Bid-induced Bax
activation and Bid/Bax translocation to mitochondria
increase their permeability of outer membrane that
also contributes to a release of pro-apoptotic factors
from mitochondria. In total G-CSF can block above
mentioned reactions of this cascade process [12, 21].

In some papers [28, 32] it has been shown that
anti-apoptotic effect on MPS cells was rendered by
protein Al (analogue Bcl-2) and its level in blood
serum sharply increases during inflammation. It is
likely related to the fact that within inflammation
development period the realization of apoptosis
program is “prohibited” for the cells of this system
due to their increased demand. There are the data
about revealing in quiescent mature neutrophils of
mRNA of protein Al, the amount of which sharply
increases during stimulation of G-CSF. Supposition
that protein A1 participates in regulation of neutrophil
apoptosis does not enable now to conclude certainly
due to the absence of the data on Al expression at
protein level.

Cytokines associated to the function of regulatory
Th1-cells (y-interferon, IL-2, TNF-a) and supporting
inflammatory reactions, activate realizing it cells,
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PaznuyHOe BiusiHEE HA KIETKH MOTYT OKa3bIBaTh
KOJIOHHECTUMYAupytomue ¢pakropsl. C oqHON cTOpO-
Hbl, aktuBanus noxa nedcteueM SCF-CK® (dakrop
CTBOJIOBBIX KJIETOK, (akrop Crmmia), ['-KCD, 'M-
KC® u NUJI-3 MOXeT NpUBOAUT K MOBBIMIEHUIO
YYBCTBUTEIBHOCTH KJIETOK K allONTO3y U YBEJINYECHUIO
akcrpeccun CD95, a ¢ pyroi — Kk CHUYKEHHUIO YPOBHS
CIIOHTaHHOTro anonTto3a kiaerok M®C [12,15,27 ].
Wukyb6anwus in vitro ¢ UI-13, TM-KC® wnu y-MTHD
YBEJIMYHUBACT MPOAOKUTEIBHOCTh KU3HU HEUTPO-
¢dbunoB ¢ 1-2-x mo 3-5-Tu nHEW 3a cUeT aKTUBAIHNH
oenka p80c-rel, mpencrapisroiiero codoi cyobeau-
HUILY TpaHCKpHUIIIHOHHOTO hakropa NF-kB [15].

Awnrnanonro3usiii norennuai [ -KC® mokasan Ha
NpUMepe MUTOXOHJAPHAIBHOTO NYyTH amoNTo3a
HEUTPO(DUIOB U CBSI3aH C YTHETEHHMEM MHTOXOH-
JpUanbHO-3aBUCMMON aKTUBalMU Kacmassi-3 [12].
Kpome toro, packpeita cnocobHocts ['-KC®D
OnokupoBaTh mepeMenicHne Bax K MUTOXOHAPHSIM.
OTOT GENOK B €CTECTBEHHBIX YCIOBHSAX aMILIH-
¢unupyer NpoOHUIIAEMOCTh HAPY>XHOW MHTOXOH-
JpUATEHOW MeMOpaHBI U “yTeUKY’ TPOAIONTO3HBIX
OEITKOB B ITUTO30JIb. AKTHUBAITNS U pesoKam3arsi Bax
K MHTOXOHAPHUSAM OIOCPENOBaHBI JPYTHUM IPOAIOI-
TO3HBIM romojioroM Bcl-2 — Oenkom Bid, ycunenue
€ro aKTHBHOCTH IPHBOJUT K IpeBpalieHuio B tBid-
(hopmy, koTOpas ob1amaeT OONBIIEH TPOATONTO3HON
aKTUBHOCTHIO. B utore Bid-unmyurpoBanHas akTu-
Barus Bax u tpanciokanus Bid/Bax k METOXOHIpUSM
MOBBIILIAIOT IPOHUIAEMOCTh UX BHEIIHEH MEMOpaHbI,
YTO TAKXKE CHOCOOCTBYET BBIXOIY HPOAIONTO3HBIX
¢akxTopoB u3 mutoxonapuii. B oomem I'-KCD moxer
OJIOKMPOBATH BBHIMICTIEPEUNCICHHBIE PEAKIIMH 3TOTO
KacKagHOTO mporiecca [12, 21].

B Hekotopeix padorax [28, 32] ObLIO MOKa3aHo,
YTO aHTHAIIONITOTHYECKOE AelicTBrE Ha KieTKH M®DC
okasbiBaeT Oenok Al (ananor Bcl-2), a ero ypoBeHb
B CBHIBOPOTKE KPOBHU PE3KO BO3PACTAET MPHU BOCHANIE-
HUU. BO3MOXXHO 3TO CBSI3aHO C TEM, YTO B MEPHOJ
pa3BHUTHS BOCHAJEHUS KJIETKAM JaHHOW CHUCTEMBI
“3aIpeleHo” peaanu30BbIBATh IPOrpaMMy aromnTo3a
13-32a MOBBIIIEHHOH UX BocTpeboBaHHOCTH. VIMetoTcst
JNaHHbIe 00 OOHApPYKEHUU B MOKOSALIUXCS 3PEIBIX
Heiirpodunax MPHK Genka A1, konudecTBo KOTOPOit
pe3ko yBennuuBaeTcs npu ctumymnsuuu [-KC.
MOoXHO TIPeINOoI0KHUTh, 4TO Oenok Al ydacTByer B
PETYJISIIUN aronTo3a HEUTPOPHUIIOB, HO OTCYTCTBHE
JTaHHBIX 00 3Kcrpeccnu A1 Ha ypoBHE O€TTKa He TI03BO-
JIeT B HACTOSIIEEe BpeMs cCIenaTh Ooyiee ompese-
JIEHHOE 3aKito4eHne. LIUTOKNHBI, aCCOIMUPOBAaHHBIE
¢ ¢ynknuei peryiastopasix Thl-knerox (Y-MH®,
NJI-2, DHOO) 1 noiep>KuBaroIiye BOCTIATUTENbHbIC
peaKIiy, aKTUBUPYIOT pealu3ylonIue ero KIeTKH,
KOTOPBIE OJJHOBPEMEHHO CHIDKAIOT CIOHTAHHBIA U
WHAYIUPOBAHHKIN aronTo3 in vitro. L{luTokunel, acco-
nurpoBaHHkle ¢ pyHkimeit Th2-knerox (UJ1-4, NJI-10)
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which simultaneously reduce spontaneous and
induced apoptosis in vitro. Cytokines associated with
the function of Th2-cells (IL-4, IL-10), vice versa
manifest pro-apoptotic properties. It is likely that due
to produced Tx-1 cytokines of ICCs of inflammatory
infiltrate during the development of AIDs “escape”
the apoptosis, by contributing to pathological process
chronization. However finally the question has not
been investigated, why under constant auto-antigen
loading as it was mentioned above apoptosis being
triggering factor the ICCs do not realize it yet.

Of interest is the fact that anti-apoptotic effects
were characteristic for cytokines of inflammatory
pattern under physiological concentrations meanwhile
their high concentrations (e.g., y-interferon) caused
an opposite reaction [15].

Many studies are devoted to the assessment of
the role of cytokines in regulation of monocyte
survival. For these cells both “passive”, related to a
lack of cytokine (IL-2) and “active” (antigen-
induced) apoptosis are characteristic, resulted in
restriction of hyperactivation of effector and
elimination of functionally inferior cells, not able of
surviving an additional induction [2].

Apoptosis program of the majority of mature
monocytes starts during their releasing from blood
bed in tissue, that is stipulated with the lack of
microenvironmental growth factors, which deficit can
activate programmed cell death. This corresponds
quite well with conceptual notion about the relation-
ship of cells and growth factors, where the latter
occupies the main place in blocking a cell suicide.
Only those monocytes escape apoptosis which
differentiate into resident tissue macrophages [9].

Regulation of apoptosis program in MPS cells is
expedient to be considered as the possibility of
macrophage transformation into “lodging” for
intracellular exciters (microbacteria, salmonella,
leishmania, streptococci, legionellas etc.). In some
experiments the ability of intracellular parasites was
demonstrated to regulate apoptosis processes not
only in the cells infected by them, but also in
“healthy” ones. So, tuberculosis bacteria (especially
with high virulent and pathogenic properties) are
noted both apoptosis inhibitors, preventing the
development of programmed death in monocytes and
macrophages and apoptosis inducers initiating it in
neutrophils and lymphocytes, thereby providing “its
territory inviolability” [9, 19, 23].

Group B streptococci, phagocyted with MPS cells
may trigger independent on activation of caspases
apoptosis, since on their surface there is protein-3-
hemolysin. Similar to perforines and ionophores
streptococci from the pores in membrane, in this
case the “inflowing” of calcium ions out of strepto-
cocci membrane takes place, which directly stimulate
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HAIPOTHB MPOSABIISAIOT MPOATONTOTHYECKHIE CBOICTBA.
BeposTHo, 6maromaps mpoayuupyembiMm Tx-1
muroknHam KK BocnanurensHOro nHQUIBTpara npu
pasButun ANU3 “yckonp3aror” OT anomnTo3a, CnocoocT-
Bys XpOHM3allUU AaTOJIOTHYECKOro nporecca. OnHako
OKOHYATEJbHO HE MCCIEA0BaH BOIPOC, MOYEMY B
YCJIOBHSIX NMOCTOSIHHOW ayTOAHTUT€HHOW HArpysKH,
SIBJIAIOILENCS, KaK YKa3bIBAJIOCh BBIIIE, TPUTTEPHBIM
(akropom anonrosza, KK Bce jxe HE peanu3yIoT ero.

UnTepecen TOT ¢axT, 9TO aHTHANONTOTUYCCKUE
3¢ exTh! OBIITN XapaKTEePHBI 111 MIUTOKWHOB BOCTIA-
JIUTENBHOTO NMaTTepHa B (PU3HNOIOTHIECKIX KOHIIEHTpa-
LIUSIX, TOT/Ia KaK MX BRICOKHE KOHLIEHTPAIUH (HaIpuMep,
g-MTH®) Br13BIBaNI 00paTHYIO peaknuto [15].

MHorue ncciaenoBaHus MOCBALIEHBI OLIEHKE POJIN
LIMTOKWHOB B PETYIISALIUH BBKUBAHHSI MOHOLIUTOB. 17151
JaHHBIX KJIETOK XapaKTepeH KaK “TIaCCHUBHBIN,
CBSI3aHHBIA ¢ HemocTaTkoM ItuTokuHa (MJI-2), Tak u
“aKTHBHBIN~ (aHTUTCHUHYyIIUPOBAHHBIN) aromnTo3s,
BCIIECTBHE KOTOPOTO OTPaHUYHMBAIOTCS THIIEPAKTHBA-
st 3G QeKTopHBIX U AMUMHUHALIUS (PYHKIUOHAIBHO
HETMOJHOIEHHBIX KIJIETOK, KOTOPbIE HE CIIOCOOHEI
BBIZICP’KUBATH JIOTTOTHATEIHHYIO HHITYKIIHIO [2].

[IporpamMma amonTo3a y OONBIIMHCTBA 3PEIBIX
MOHOIIMTOB BKJIIOYA€TCS PH UX BBIXO/IE U3 KPOBSIHOTO
pycia B TKaHH, 9TO 00YCIIOBIIEHO HEXBATKOM POCTOBBIX
(aKTOpPOB MHUKPOOKPYKEHHUS, Ne(PUIUT KOTOPBIX
MOXET aKTUBHPOBATh MPOTrpaMMHPOBAHHYIO KJle-
TOYHYIO T'0eIb. JTO BIIOJIHE COOTBETCTBYET KOHIIETI-
TyaJbHOMY IMPEICTABICHHUIO O B3aMMOOTHOLIEHUHU
KJIETOK U POCTOBBIX (PaKTOPOB, MOCIEIHUM OTBOAUTCS
OCHOBHAasl poJib B OJIOKaJae KIECTOUYHOIO CYHIIHAA.
YCKONIB3aro0T OT anoInTo3a TOJIBKO T€ MOHOLUTBI, KOTO-
prie TG PepeHIUPYIOTCS B PE3UICHTHBIE TKAHEBEIE
makpodaru [9].

Perynsimmro mporpamme! anonro3a B kitetkax MOC
nenecoo0pa3HoO paccMaTpuBaTh KaK BO3MOYKHOCTH
npeBpalieHust Makpodaros B “Kuibe” ISl HHTpaIe-
JOJISIPHBIX BO30yaHTENeH (MHKOOAKTEpHii, caabMo-
HEJU, JICHIIMAaHHi, CTPETITOKOKKOB, JISTHOHEIUT U T.11.).
B HexoTOpBIX dKCTIEpUMEHTaX Oblia MPOIEMOHCTPH-
poOBaHa CIIOCOOHOCTH BHYTPHKJIETOYHBIX MAPAa3HTOB
peTyIupOBaTh MPOLECCHl aloONTO3a HE TOJBKO B
MH(UIIMPOBAHHBIX MU KIIETKaX, HO U B “30POBBIX”.
Tak, mukoOakTepuu TybOepkyne3a (0coOEHHO ¢
BBICOKMMH BUPYJICHTHBIMHU U IATOT€HHBIMU CBOWICTBA-
MH) BBIJCTSIOT KaK MHTHOWTOPHI amomnTo3a, Mpes-
OTBpalanIie pa3BUTHE MPOTPAMMHUPOBAHHOMN
CMEpTH B MOHOLIUTaX M Makpodarax, Tak 1 HHAYKTOPHI
aronTo3a, KOTOpble HHUIIUHPYIOT e B HeTpodriaax u
mumdonuTax, odecrednBas TakuM 00pa3om “Henpu-
KOCHOBEHHOCTB CBO€M Teppuropun’ [9, 18, 23].

CrpenTokokku rpynmnsl B, daronurupoBaHHBIE
kietkaMu M@C, MOTyT 3alycKkaTh HE3aBUCHMBII OT
aKTUBALMK Kacma3 amonTo3, MOCKOIbKY Ha HX IO-
BEPXHOCTH HaXoauTCst Oenok-[-remonusun. [logoOHO
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calcium-dependent endonucleases, initiating apoptosis
in macrophages [31]. At the same time some
bacteria (E. coli, Yersinia) cause apoptosis of
macrophages by means of inactivation NF-kB and
MAPKs-signal ways of its triggering, i.e. inhibitors of
cell death [15].

In regulation of apoptosis of MPS cell molecules
of the main complex of histocompatibility (MCHC)
play a basic role. It is known that the system of
MCHC not only regulate an immune response at its
inductive and productive stages, but also provides
“terminal” regulation stage: apoptosis of different
types of antigen-presenting cells (APCs), to those
MPS cells are referred. In many studied it has been
shown that MCHC genes and molecules coded with
them are responsible for apoptosis “transduction
signal” inside a cell. It has been established that ac-
cepted by MCHC molecules signals result in acti-
vation of tyrosine kinase, intracellular release of
calcium, production of diacyl glycerol, activation of
the family of serine/treonine kinase and protein
kinase C [34]. This type signals by activating at least
three isoforms of protein kinase (o, BII and &)
contribute to a rise in expression of MCHC on cell
membranes, that is a direct mechanism of apoptosis
inclusion [15].

Depending on maturation extent the APCs mani-
fest different sensitivity to apoptosis. With their
maturation differentiating markers either appear or
disappear. So, during differentiation the neutrophils
lose on their surface the MCHC molecules of the 2
class and monocytes, MP and DC in contrast at later
stages of its development express more. Apoptosis is
evidently maximally expressed in cell populations,
expressing the highest amount of MCHC molecules,
i.e. on DC and MP [24].

It should be noted that different co-stimulating
molecules also play an opposite role in induction of
apoptosis of mature cells. If monoclonal anti-bodies
to MCHC antigens of the 2" class promote the
apoptosis triggering, then monoclonal antibodies to
CD 40, referred to superfamily of the receptors
accepting TNF-a prevent apoptosis. Transcriptional
factor NF-kB as apoptosis inhibitor does not parti-
cipate in anti-apoptotic effect of a signal being con-
ducted inside a cell with the help of surface molecule
CD40 [15]. This fact confirms the existence of
multiple alternative ways of the induction and inhi-
bition of apoptosis.

The attention should be paid to the one of key
moments of realization of apoptosis mechanisms —
intercellular cooperation in the process of immune
response, increasing the survival of immune com-
petent cells. Since cooperative interactions of ICCs
foresee the realization by them of “immunos”, i.e.
protection from any genetic alien structures. It would
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nepdopruHaM U HOHOPOpPaAM CTPENTOKOKKH (POPMH-
PYIOT ITOphI B MeMOpaHe, TPy 3TOM MTPOUCXOANT “‘Hall-
JIBIB” MOHOB KaJIBIUS U3 MEMOPaHBI CTPENTOKOKKOB,
KOTOpBIE HANPSAMYIO CTUMYJIUPYIOT KaJbLIMA3aBUCH-
MBI€ SHIIOHYKJI€a3bl, THULIUUPYIOIIME allONTO3 B MaK-
podarax [31]. B To sxe BpemMs HEKOTOpbIe OaKTepuu
(E. coli, Yersinia) BBI3BIBAIOT aronTo3 Makpodaros
nocpenctBom nHakTHBamu NF-kB u MAPKs-cur-
HaJbHBIX MyTEH €ro 3amycka, T.e. THTHOUTOPOB Kile-
TO4HOU cMepTH [15].

B perynsamuu anontosa kietok MOC MOIeKyIIbl
maBHOro KomIiekca rucrocoBmectumoctr (I'KI'C)
WTpaloT OCHOBHYIO posib. M3BecTHO, 4TO cucTema
I'KI'C He TOnbKO peryaupyeT MMMYHHBIM OTBET Ha
€ro MHAYKTUBHOM M IPOJYKTHUBHOM 3Tamax, HO U
o0ecnieynBaeT “TepMHUHAIBHBIN 3Tall PETYJSLHUU -
anmonTo3 pa3auuHbix Tunos AIIK, k xkoTopsiM
otHocsTcA KeTkn MOC. Bo MHOTHX HCCIeTOBaHUAX
0bu10 NoKa3ano, uto re’sl [ KI'C u konupyemblie uMu
MOJIEKYJIBl OTBEYAIOT 32 “CUTHAJl TPAHCIYKLHUU™
arorTo3a BHYTPb KIETKH. YCTAHOBJIEHO, YTO aKIIETl-
tupyemsie monekynam ['KI'C curnansl npuBomsT
AKTUBALMM THPO3WHKHHA3BI, BHYTPUKIETOYHOMY
BBIOPOCY KaibIUs, MPOIYKINH AUAIMITIALEPOIIA,
aKTUBAIlMM CEMeHCTBa CEPUH/TPEOHUHKHUHA3BI H
nporenHkrHa3bl C [34]. CurHamsl 3TOTO THIIA, aKTH-
BUpYS, 10 KpaiiHel Mepe, TpH U30(QOpMbI IPOTEHH-
kuHasel C (d, BII u d), cmocoOGCTBYIOT BO3PACTAHHIO
skcnpeccun Moiekyld 'KI'C Ha kJIe€TOYHBIX MeM-
OpaHax, 4TO SIBJSETCS MPSMBIM MEXaHU3MOM BKIIIO-
yeHus anonTo3sa [15].

B 3aBHCHMOCTH OT CTENEHM 3pEJIOCTH aHTHIEH-
npencrasistomue kiuetku (AIIK) mpossnsior pas-
JIUYHYIO 9yBCTBUTEIBHOCTH K anonTo3y. I1o mepe ux
CO3peBaHUA MOSBIAIOTCS WIN Hc4Ye3arT audde-
peHIupoBOYHbIE Mapkephl. Tak, nmpu auddepen-
LMPOBKE HEUTPOHITBI yTPAUMBAIOT HA CBOCH ITOBEPX-
Hoctu Mosekynsl I'KI'C 2-ro kimacca, a MOHOIIHTHI,
M® u JIK HampoTus OOJBIINE UX IKCIPECCHPYIOT HA
OoJiee MO3AHUX CTAJUAX CBOETO pa3BUTHs. OUEeBUAHO,
YTO anonTo3 OyIeT MakCHMaJIbHO BBIPa)KEH B IOIY-
JSUSX KJIETOK, KOTOPBIE AKCIIPECCUPYIOT HAauOO0IIb-
mee konuuectBo Mouekyn ['KI'C, t.e. na JIK u M®
[24].

Cnengyer OTMETUTH, YTO pa3Hble KOCTUMYIH-
PYIOIIHE MOJIEKYIIbI TAK)KE UTPAIOT OIMIIO3UTHYIO POJIb
B MHAYKIMH aIlloNTO3a 3peibiX KIeToK. Eciu MoHO-
KiIoHanpHBIEe aHTHUTeda K anTurenam ['KI'C 2-ro
KJIacca CIOCOOCTBYIOT 3aIyCKy aromnTo3a, TO MOHO-
kJIoHanbHBIE aHTUTENa K CD 40, oTHOCsIMECS K
CyNepCeMENCTBY PEUENTOPOB aKIENTHPYIOMINX
®HOQ, mpenoTBpamiaroT anonTo3. TpaHCKpUIIOH-
Helli pakrop NF-kB kak mHrunbutop amomnrtosa He
Yy4acTBY€ET B aHTHAIIONITOTHYECKOM JIEUCTBUY CUTHAJA,
[IPOBOAMMOI'O BHYTPb KJIETKH C IIOMOIIBIO IIOBEPX-
HocTHOH Mostekybl CD 40 [15]. Otot dakt nonTeepx-
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be logic if these cells at the earliest stages of immune
inflammatory process development, i.e. its afferent
link enter the state of apoptosis and die. It is regular,
that the increase in expression of adhesive VLA-4,
ICAM-1, CD44, CD 2 and some other molecules on
the surface of MPS may render significant anti-
apoptotic effect.

This process is believed to be realized due to
involvement of focal adhesion kinase (FAK) being
the activator of phosphoinositidin-3-kinase (PI-3-
kinase). It is known that FAK is found in cells with
an increased expression of Bl-integrines-adhesive
molecules, widely represented on leukocytes,
especially after stimulation with cytokines, antigens,
polyclonal activators [15].

Thus apoptosis as one of the kinds of cell death
plays an important role both in keeping homeostatic
constancy of an organism and development of a wide
spectrum of its pathological states. Development of
methodological and methodical approaches of
endogenous regulation (in particular, cytokines) or the
one with environmental effects (therapeutic means
inclusive) of this process is an actual aspect of
theoretical and practical studies. Herewith it is
important to understand the “orientation” and control
of apoptosis development, including in MPS sub-
strates during the use of so-called multi-potent
biological regulators where to the PEFPC being in
demand in medical practice are referred.
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JaeT CYIIeCTBOBAHNE MHOXKECTBA aJIbTCPHATHBHBIX
Ty TeH HHIYKIIMHA 1 THTHOUITIH arioTTo3a.

Heobxonumo o0paruTh BHUMaHUE HA OAWH W3
KJIOYEBBIX MOMEHTOB pealu3alMd MEXaHHU3MOB
arnomnTo3a — MEKKJIETOUHYIO KOOIIEPALIHIO B IIpoLecce
HMMYHHOTO OTBETa, KOTOPAasl MOBBIIIAET BBIKHUBAE-
MOCTh UMMYHOKOMIIETEHTHBIX KJI€TOK. [lockonbky
kooneparuBHele B3aumoneiicteus MKK npexgycmar-
PHBAIOT peau3aIyio MU “immunos”, T.€. 3alTUTy OT
JMOOBIX TEHETUYECKH TYKEPOITHBIX CTPYKTYp, OBLIO
OBl aJIOTUIHBIM, €CJIH ObI 3TH KJIETKH Ha CAaMBIX PaHHUX
CTaIWISIX Pa3BUTHS IMMYHOBOCIIAJTUTEIEHOTO TIPOITECca,
T.e. ero adepeHTHOro 3BeHa, BXOJUIN B COCTOSHHE
aronTo3a M Morudaiu. 3akOHOMEPHO, YTO TOBHIIIICHUE
skcnpeccud aaresuBHbx VLA-4, ICAM-1, CD44, CD2
1 HEKOTOPBIX IPYTHUX MOJIEKYJ HA TOBEPXHOCTH KIIETOK
M®C mMoxeT 0Ka3blBaTh CYIIECTBEHHOE aHTHAIOITO-
TUYECKOE JICHCTBUE. YCTAaHOBIEHO, YTO STOT MPOLIECC
peanm3yercs 3a cYeT BOBJICUCHUS KMHA3BI (DOKATBHOM
anresun (focal adhesion kinase-FAK), sBnsromietics
aktuBatopom dochounnozutuauH-3-kunaszsl (PI1-3-
kuHa3bl). M3BectHo, yto FAK obOHapykuBaeTcs B
KJIETKaX C MOBBIIIEHHON JKCrpeccuei bl-uHTerpiuHoB-
aJITe3MBHBIX MOJICKYII, ITUPOKO TPEICTABICHHBIX Ha
JICHKOLIUTAX, 0COOSHHO MTOCIIE CTUMYJISIIIMY [IMTOKUHAMH,
AHTUTEHAMU, TIOJIMKJIOHATEHBIMHI aKTHBaTOpamMu [ 15].

Takum oOpa3om, amonTo3 Kak OJUH U3 BHJIOB
KJIETOYHON CMEPTH UIpaeT BaXXHYIO pPOJib KakK B
MOAAEPKAHUU TOMEOCTAaTUYECKOr0 MOCTOSIHCTBA
OpraHu3Ma, TaK U Pa3BUTHUH LIUPOKOTO CIEKTpa €ro
MaTOJIOTUYECKUX cocTosiHUM. Pa3zpaboTka MeToo10-
TUYECKUX U METOAMYECKHUX MOIXOJ0B dHIOTCHHOH
peryisiun (B YaCTHOCTH ITATOKWHAMU ) HITH PETYIISIIAN
BHEITHUMHU BO3JCHCTBUSIMH (BKJIIOUas TepareB-
THYECKHE CPEACTBA) ITOTO MpoIlecca SBISICTCS
AKTyaJIbHBIM aCIIEKTOM TEOPETHYECKUX W IPaKTH-
YECKHUX UCCIIe0BaHNNA. BakHbI MOHUMaHWE “HaIpaB-
JEHHOCTH W KOHTPOJIb PAa3BHUTHS aloITo3a, B TOM
gucie u B cyoctparax MOC, npu NnpuMeHEHHH Tak
Ha3bIBAEMBIX MYJIBTUIIOTEHTHBIX OHOPETYISTOPOB, K
KOTOPBIM OTHOCSATCS BOCTpPeOOBaHHBIE B HACTOSIIIEE
BpeMst B MeauuuHckoi npaktuke [I9OIIK.
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