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B ®YHKIMOHUPOBAHUUA KJIIETOK KPOBHA

. 1. KEPHOCEKOB, E. H. IOCOBA, T. B. TPUHEHKO

Hnemumym 6uoxumuu um. A. B. Iarnaouna HAH Yxpaunst, Kues;
e-mail:grinenko@biochem.kiev.ua

B 0630pe npedcmasaenvt ceederust 0 cmpyKmypHbiX 0COOCHHOCMAX NAAZMUHOZEH/NAA3MUHOBOU MOACKY -
Abl, ONPEOeNSTHOUUX CReUUDUUHOCIb MENCMOACKYAAPHBIX E3AUMO0CHCMEUI U 00eCnevU8arouux MHo2000pasue
ee 6uonoeuneckux Gyuxyuil. Ilpueedenvi 0CHOGHbIE NPUHLUNDL COBPEMEHHOU KAACCUDUKAUUU NAAZMUHOZEHOBBIX
peuenmopoé u (paKmopbvl, eausiowue Ha ux sxcnpeccuro. Paccmompenvt mexanuszmol, peeyaupyroujue o6pa-
306aHUe U AKMUBHOCMb NAAZMUHA HA NOGEPXHOCMU KACMOK, GUOPUHA U NPOMEUHAX SKCMPAUEANIONAPHOZO
mampurca. Ob600ueHbl danHble Aumepamypsl U pe3yabmamol UCCACO08AHULL ABMOPOE 0 GAUSHUU NAAZMUHO2CH/
NAG3ZMUHA HA Npouecc azpeeauiu mpomooyumos, UHOYUUpyemblll pasiudnsimu aconucmamu. O6cyxucdaromes
680NPOCHl YHACMUSL NAA3MUHOREH/NAAZMUHA 8 AmMepoeHe3e U AHeUO2eHe3e, ONOCPedyeMbiX Peuenmopamu 3H-
domeauoyumos. Ocoboe eHUMAHUE YOeNeHO NPOSOCNAAUMENbHOU (DYHKUUU NAA3ZMUHOLCH/NAAZMUHA, KOMOpAs
Ppeanuzyemcs uepes peeyaayuro npoyeccos8 aKkmueauuu, ceKpeyuu, Muepayuy U anonmo3a MOHOUUMOS U ma-
Kpoghaeos.

Kawueewvie caoea: NAA3MUHOCEH, NAA3MUH, NUSUHCBA3bleAOWUEe YHACMKU KPUH2S/AI06bIX ()OMeHOG, naasmu-
HO2eHoeble peuenmopsl, KAemkKu Kpoeu, azpecauusl mp0M60L4um06, KAemouHblll CueHa-
JAUHe, AH2UOCEeHE3, 60CndaleHuUe.

Ha3MI/IHOFeH/HHaSMI/IHOBa${ CUCTEMA N MaTOJOI'MYCCKUX YCJIOBUAX U NNPUHUMACT yda-

obecrieymBaeT pacTBOpeHrne (PUOPUHO-

BBIX CTYCTKOB M MOAAEPKUBAET TeMOCTa-
THYEeCKWiI OajlaHC KpoBU. B mocnmemnne mBa ne-
CATUIICTAST Pa3BUTHE TEXHOJOTMW WHAKTUBAILINU
TeHOB, BBIBEIEHNE TPAHCTEHHBIX MBIIIEN ¢ medu-
LIUTOM OITpeAeSIEHHBIX TTPOTEMHOB 1 OOJIBIION IKC-
MepUMEHTAIBLHBIN MaTeprall, HAaKOTIJIECHHBIN TP
paboTe ¢ pa3sTMIHBIMU JUHUSIMHA KJIETOK, TTO3BO-
JIVJTV YCTAaHOBUTH, YTO 3TA CUCTEMa BBITIONHSET B
OpraHm3Me pa3jiudHble (GYHKIIMU B HOPMAJIbHBIX

CTHEe B TaKWX IIpolleccax, KaK peMOIeIMpOBaHUEC
TKaHel, penpoayKIius, aHTMOreHe3, BocnajaeHue,
WHBAa3UsI OIMYXOJIEBBIX KJIETOK U 1p. (puc. 1).
CepuHoBas mpoTerHasa miaasMuH (3.4.21.7)
B OpraHM3Me HaXOAUTCS B BUIC HEAKTHUBHOTO
3MMOTreHa TJIa3MUHOTeHA, KOTOPBIM MOXET OBITh
TpaHC(OPMUPOBAH B aKTUBHBIN 3H3WM ILJIa3MUH
SHIOTEHHBIMU aKTUBAaTOpaMU: TKaHEBOM aKTH-
BaToOp UTrpaeT TOMUHUPYIOILIYIO POJIb B IpOIecce
(ubprHOIM3a, TOorma Kak ypoKMHa3a — B aKTH-

Concok cokpamenuii: 6-AI'K — 6-amuHorekcanopasi kuciora; K — KpUHIJIOBBINM ITOMEH; K.e. — Ka3eMHOJIMTHYC-
ckag enunuua; AG490 — (a-umano-(3,4-nurnapokcu)-N-O6ensunuuHHaMnn); o,-APm — a -antunnasmun; AP-1 —
akTUBUpYIOIIMI TipoTeuH-1; apoLp(a) — anmonunomnporeuH a; AMCA — TpaHc-4-aMUHOMETUI-IIUKJIOTeKCaHOBas
kuciaota; ATF2 — aktuBupylouuit dakrtop TpaHckpunuuu-2; EMSA — meToa cnBura 3;eKTpodopeTruyecKoii
noaBuxkHocTH; FACS — MeTon cOpTMpPOBKM aKTMBUPOBAHHBIX (itoopecteHuei kietok; FMLP — dopmui-me-
TUOHMJ-Ieuua-peHunnananut; c-Fos — nporenn Fos-cemeiictBa; Fos B — mporeun Fos-cemeiictBa; c-JAK —
sHyc kuHa3a; Jun — mporenH Jun-cemeiicTBa; IKK — kunaza IkB; IxkB — mHrubutop «B; IL — mHTepaeiikuH;
LBS — nusuH-cBs3eiBaroniuii caiit; MAPK — MurtoreHaktuBupyemasi mporenHkuHasza; NF-xB — simepHblit dak-
Top ¥B; PAI-1 — uHruburop aktuparopa niadmuHoreHa I tuma; PAR — peuentopsl, akTUBUpYeMble ITPOTEMHA3AMMU;
SB203580 — 4-(4-propdenun)-2-(4-metuicyabdoHunbernn)-5-(4-nupuann)l H-umnnazona;. STAT — npeobpazo-
BaTeJb CUTHaa U aKTUBATOp TpaHcKpumiuu; t-MCP-1 — MoHOUMTapHbBIl XeMoaTTpakTaHTHbIN npotenH-1; TF —
TKaHeBbli akTop; TNF-a — dakTop Hekposa onyxoiu-a; tPA — TKaHeBbIil aKTUBATOP MJIa3MUHOTEHA.
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Puc. 1. Cxema obpazoeanus naasmuna u eco y4acmus @ pa3iu4Hvix ouosocuteckux npoveccax [1J

BallMU MEXKJIETOUHOTO MPOTE0Jin3a. AKTUBHOCTD
TUTAa3MUHOTEH/TJIA3MUHOBOM CUCTEMbI KOHTPOJIH -
pyeTcsl pa3IMYHbIMA UWHTUOUTOPAMU.
DOuObpUHOIN3 U MEXKJIETOUHBIN MPOTEOIU3
C yyacTuMeM IlJIa3MMHa 3aBUCAT OT 0Opa3oBaHUS
MOJIEKYJISIDHBIX aHcaMOJiell TJIa3MUHOTeHa U €ro
aKTUBATOPOB Ha (PuOpUHE U MEMOPAHOCBI3aHHbBIX
MpoTENHAX MOBEPXHOCTU KJETOK. B oboux ciy-
yasx CBA3bIBAHUE MJIa3MUHOTeHa MPUBOAUT K €ro
KOHIIEHTPUPOBAHNIO HA HEPACTBOPUMBIX MOBEPX-
HOCTSIX, U3BMEHEHNIO KOH(OpPMalIMU U BCJENCTBUE
9TOr0 K YCKOPEHUIO aKTHMBALlMWM U YBEJIUUYEHUIO
JIOKQJILHOW 3H3UMAaTUYeCKO akTUBHOCTU. Ilnas-
MWH, 00pa3oBaHHbIN Ha (GUOPUHE U KJIETOUHOM
MOBEPXHOCTHU, 3alUIIEH OT AEHCTBUS OCHOBHOTO
MHruoéuTopa a,-APm, 4To NMo3BOJSET EMY MPOSIB-
JISITb MPOTEOJIUTUYECKYI0 aKTUBHOCTb B MUKPO-
OKPY>XE€HWUU, 00raToM UHTMOUTOpaMHMU.
CBs3pIBaHUE TIJIA3MUHOTEHA C KJIETOUHBIMU
peLenTopamMu, TakKe Kak U UX IKCIPECCUs, pery-

JIUpyeTcsl MHOTUMM (DaKTOpaMU: MPOTEUHA3AMH,
rOpMOHaMM, UMTOKMHAMU, BHYTPUKJIETOUHOM
KOHILEHTpalMeil MOHOB KaJibliMs, ah(UHHOCTBIO
pelienTopa K JUTaH1y, BAUSHUEM MOIYJSITOPHBIX
MNPOTEMHOB HA YYaCTKMW CBSI3bIBAHUS B MOJIEKY-
Jie TIa3MMHOT€Ha M Ha pelenrtopax. B mocren-
Hee BpeMs HaKallJIMBaeTCs BCE OOJIbIIE DKCIEPU-
MEHTAaJIbHBIX JaHHBIX 00 YYacTUU TJa3MHUHOTEeH/
njasMuHa B (PyHKIIMOHAJIbHOU aKTUBHOCTHU KJ€-
TOK, KOTOPO€ PEAJU3YeTCsd 4YEepe3 CUTHAJIbHbBIE
BHYTPUKJIETOUHBIE TTYTH.

Ilenblo naHHOU paboOThI sABJsIETCS 0000IIIE-
HUE HOBBIX CBEIEHUN O CTPYKTYPHBIX OCOOEH-
HOCTSIX YYacTKOB pacIlo3HaBaHMUs B MOJIEKYJie
njJa3MUHOTeHa, pa3HOOOpa3uu peLienTOPOB Iia3-
MUHOT€HA YU BO3MOXHbBIX MEXaHU3MaX peryJsiiiuu
MJIa3MUHOTEH,/TJIa3MUHOM (DYHKIIMOHAJIBHON aK-
TUBHOCTM KJIETOK KPOBM — TPOMOOIIMTOB, MOHO-
LIUTOB M BHAOTEJMAJbHBIX KJIETOK.
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I1lna3muHoreH, cTpyKTypHO-(yHKIIMOHAIbHbIE
0COOEHHOCTH KPHHIJIOBBIX JIOMEHOB.
MexaHu3MBbI PeryJisiiaid 00pa30BaHUs
IJIa3MHHA HA KJIETOYHOIl MOBEPXHOCTH

Yuyactue mJaasMMHOIEH/MIJa3MHUHA B pas-
JIMYHBIX OMOJIOTMYECKUX Mpolieccax BO MHOIOM
ONpenessieTcs] CTPYKTYpPHO-(GYHKIIMOHATLHBIMU
OCOOCHHOCTSIMU OTHEJbHBIX YacTeil MOJIEKYJIbI,
KparKasi XapaKTepuCcTUKa KOTOPbIX MpeAcTaBjieHa
B JaHHOM pasfeJie.

Ilna3sMuHOreH CUHTE3UPYETCS B OCHOBHOM B
ne4yeHu, BMecTe ¢ TeM ero marpuuHas PHK o6-
HapyeHa B pPa3JIMUYHbIX TUIIaX KJETOK U TKaHIX
[2]. HatuBHas dopma (Glu-mazmuHoreH, Glul—
Asn791) siBasieTcst TauKonpoTenHoM ¢ MM 92 k/la.
I'Muko3unvpoBaHue TPOUCXOAUT IO OCTaTKam
Ser248, Thr346 u monomHutenbHo — Asp289. Ha-
JIMYME TIOCJEMIHEro OJIMrocaxapuMJHOIo ocTaTkKa
YMEHbBILIAET CPOJCTBO IJIa3MUHOTeHa K (puoOpuHy
n a,-APm [3]. O6e ruKopOpMBI IIa3MUHOTEHA,
HUPKYJIUpYOIIKe B ma3me, GochopuiimpoBaHbl
no ocrtatky Ser578 [4]. 3HaueHUE 3TOro ocTaT-
Ka B TPOSBICHWM (PYHKIMOHAJTBHOW aKTUBHO-
CTU DH3MMa B HACTOSIIEe BpeMsI HE yCTaHOBJE-
HO. MoJieKkyja 3MMOreHa BKJIOYAET HECKOJbKO
CTPYKTYPHBIX TOMEHOB: N-KOHIIEBO, TISTH ITOCTIE-
JIOBATEJILHO PACIOJIOKEHHBIX KPUHIJIOBBIX JAOMeE-
HOB ¥ TIPOTEMHA3HBII JOMEH, B KOTOPOM OCTaTKHU
His603, Asp646 u Ser741 oGpa3yioT KataJuTh4e-
ckyio tpuanmy |5, 6]. N-konueBoit momeH (Glul-
Lys77) umeer nBe aucyib@uaHble CBSI3U, COCTOUT
U3 0- U B-CTPYKTYpP U roMosiorndeH N-KOHIIEBOMY
(puHrep nomeHy axktopa pocta remnarouuTtonB. B
MOJIeKYJle TMocaenHero GuHrep-aoMeH HaXOaUTCs
B TecHOM KoHTakTe ¢ KI1. BzaumoneiictBue puH-
rep-I0MeHa C TrernapuHOM IPUBOAUT K €r0 JTUMe-
puzauuu ¢ K1, akTuBauum U cBsI3bIBaHUIO (ak-
TOpa pocTa remnarouuToB ¢ peuentopom c-MET
[7-9]. B monekyne mniadmuHoreHa N-KOHILIEBOM
JOMEH B3aMMOICHCTBYET C ISATHIM KPUHIJIOM, pe-
Tyaupys KOH(POPMALMI0O U CKOPOCTb aKTHMBALIUM
sumoreHa. B Glu-niasmMuHoreHe N-KOHIIEBOI
MeNnTUI OTIIEIUISIETCS TUIAa3MUHOM B pe3yJibTa-
T€ TUAPOJM3a ONHON M3 TpeX MEeNTUIHBIX CBS-
3eil, obpazoBaHHbIX Arg68, Lys77 unu Lys78, uro
MHPUBOAUT K 0O0pa30BaHUIO YKOPOUYECHHOU (DOpPMbI
nposH3uMa — Lys-mja3MuHOreHa.

KpuHTIIOBBIE JOMEHBI TLIa3MUHOT€HA CO-
CTOSIT MPUOJUZUTENBbHO U3 80 aMUHOKUCIOTHBIX
OCTaTKOB, OHU COJEpXaT CalThbl CBSI3bIBAHUS JIU-
3MHa M €ro aHaJIoroB M OTBEYaloT 3a crienuduye-
cKoe ysHaBaHue o,-APm, ¢ubpuHa, KJIETOUHBIX
pelLenTopoB, MPOTEUHOB IMJIa3Mbl U MEXKJIETOU-
Horo marpukca [10—15].

KpuHrinosbie n1oMeHbl OOHapy>XeHbl B pas-
JUYHBIX mpoTenHax — akTope XII cucrembr
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CBEPTHIBAaHUSI KPOBU, IPOTPOMOMHE, TKAaHEBOM
aKTMBaTOpe IJIa3MUHOTeHa, YPOKMHa3e, aroJiu-
rorpoTenHe A, pakTope pocTa rermnarouunTosn [16].
Bo Bcex cayuyasax, rae ux (yHKIMS B COCTaBe
MOJIEKYJIbl YCTAHOBJIEHA, MOKAa3aHO, YTO OHM SIB-
JISIIOTCSl MPOTEUMHY3HAIOIIMMU MOoAyasaMU. B moc-
JienHee BpeMsl BbISICHEHO, YTO (parMeHThl MoJie-
Kyabl miasmuHoreHa: K1-3, K1, K2-3, K1-4 u K5
MOTYT BBINOJHSITh CAMOCTOSITeJIbHbIE Criennburye-
CKMe (PYHKIIMU, OTJMYHbIE OT HATUBHONM MOJEKY-
JIbl TIpoTenHa. JlaHHble (pparMeHTbl MOTYT OoOpa-
30BbIBaTbCS B ILJIa3M€ KPOBM, BO BHEKJIETOYHOM
MaTpUKCe M Ha MOBEPXHOCTU KJIETOK BCJEACTBUE
JNEHCTBUS METaJJIONpOTenHa3, 3jJacTa3bl HEHTPO-
(unos, kannukpenHa, karencuHa G WM aBTOJIU-
3a miaasMuHa. OHU MPOSIBISIOT aHTUAATEe3UBHbIE,
MPOTUBOBOCHAIUTEIbHbIE W aHTHAHTMOTeHHbIE
CBOICTBA, YCKOPSIIOT ariornTO3 OIyXOJEBBIX KJe-
TOK. MexaHU3MBbl AEHCTBUSI KPUHIJI-COAEPXKAIIUX
(bparMeHTOB MJa3MMHOI€Ha MHTEHCHMBHO M3y4Ya-
1oTcs [17-20].

CeeKTUBHOCTb AEWCTBUSI KPUHIJIOBBIX HO-
MEHOB OIpeaesieTcsl pa3iuuyMusIMU B CTPYKTYype
JNU3nHCB3bIBatolero caiita (LBS). 3tot yuactok
MpeACTaBIsIeT CO0O0il OMITONSIPHYIO 1IEedb Ha MO-
BEpXHOCTM KPUHIJIOBOIO JOMEHA. AHUOHHBIN
caiit LBS K1 nipeacrasnen Aspl37 u Aspl39, Tor-
Ja Kak KaTMoHHbIM — Argll5 u Argl53. Mexny
JIBYMS 3apsSIKEHHBIMM yYacTKaMy HaXOAUTCS THU-
npodobHas MojocTh, OOpa3oBaHHasl pamuKaa-
MU ABYX apoMaTHUYeCKUX aMUHOKHUCIOT Trpld4 u
Tyrl54, koTopble Kak cBoeoOpa3Hble KJEIIU YAeP-
JKMBAIOT METUJICHOBYIO OOKOBYIO 1LIEITb aMUHOKKC-
JIOTHI, B3aumogelicTBytoleit ¢ LBS. XapakTepHoii
ocobeHHocThi0O LBS kpuHria 1 u 4 gBasercs Bbl-
COKO€ CpOACTBO K aHajory JusnHa — 6-AT'K. ITo-
JaraioT, 4yTo LBS obecrnieunBaroT B3auMoaeiicTBIe
miasMuHoreHa ¢ C-KOHLIEBBIMM aMUHOKHUCIOT-
HBIMM OCTaTKaMU JIM3MHA, KOTOPbIE MMEIOTCS Ha
KJETOUHBIX pelenTopax Jubo oOpasyloTcs B pe-
3yjabTare AeicTBUS naadMuHa. C-KOHILEBbIE JIU3U-
HbI, KOTOpbIE TOSIBJISIIOTCS B IpOLIecce TMAPOIM3a
(ubpuHa Maa3MUHOM, UTrpaloT BaxkKHYIO pPOJb B
pPeryasiuMy CKOPOCTH paspylieHus ¢hpruOpuHOBOro
cryctka. Tem He MeHee MIa3MEeHHbBIN MPOTEUH Te-
TPaHEKTUH, Y KOTOPOIo OTCYTCTBYIOT C-KOHILIEBbIE
OCTaTKHU JIM3UHA, CrelM(PUUEeCKU B3aUMOIEHCTBY-
eT ¢ K4 B Mosiekyse mia3MuHOreHa.

KpuHrioBble JOMEHBI COENMHEHBI MEXIY
€000l IapHUPHBIMU yYacTKaMU, KOTOpble obec-
MeYMBAIOT BHYTPUMOJIEKYISIPHYIO TMOABUXHOCTD
MOJIEKYJIbl 3MMOr€Ha W HU3MEHEHUE B3aMMHOIO
pacrojoXkeHWsT KpMHIJIOB B MpocTpaHcTBe. EnnH-
CTBEHHasi MEXKPUHIJIOBasl IMCYIb(PUIHAS CBI3b
coenuHsier Cysl69 K2 ¢ Cys297 K3, uro orpaHu-
YMBaeT MX MOABUXHOCTb U CIIOCOOCTBYET TECHOM
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OpPMEHTALIMM 3THX JOMEeHOB. CoOrlacHO JaHHBIM
SAMP u peHTreHo-CTpyKTypHOro aHajim3a ¢par-
meHTa K1-3, Mexay nBymsi Haubosee yaajaeHHBbI-
mu toukamu K2 m K3 Haxomurtcs BraguHa, IO
00e CTOpOHBI KOTOPOil pacnonaraiorcs LBS sTux
KPUHIJIOBBIX JOMEHOB, OpPHUEHTHMPOBAHHBLIE Ha-
BcTpeuy Apyr apyry [21]. B anuonHowm caiite K2
octaTok Asp221 3ameneH Ha Glu, a Asp219 Ha-
MpaBJeH B MPOTUBOMOJOXHYIO CTOPOHY OT eI
LBS u obpasyer coneBoii MOCTUK C HEKOHCEpBa-
TUBHBIM Arg220, 4TO U OOBSICHSIET claboe Cpol-
ctBo LBS K2 k 6-ATI'K. PaspyiieHue cojieBoro
MOCTHMKa U peau3aliis HOBBIX 3JIEKTPOCTaTUYE-
CKUX B3aUMOIECHCTBUIA MMEET MECTO TIPU CIICLU-
(bryeckom B3aUMOACHCTBUY OUTIOISIPHBIX TPOTEU-
HOBBIX JIMTAHJOB, Y KOTOPBIX PACIOJIOXXEHHBIE B
cepenvHe TMOJUMNENTUIHON LENU MOJOXUTEIbHO
U OTPULIATEJBbHO 3apsKeHHbIE aMUHOKMCIOTHBIC
OCTaTKU UMUTHUPYIOT C-KOHIIEBOI JIM3UH C aHM-
OHHBIM U KaTMOHHBIM LieHTpamu LBS K2. Takoii
TUIT B3aMMOJAEUCTBUS MMeeT MecTo Mexay K2 u
ero creuu@puueckuM JUTaHAOM — IIa3MUHO-
TEHCB3BIBAIOIIMM TMPOTEMHOM Ha TOBEPXHOCTH
GakTepuu Streptococcus pyogenes [22].

B anunonnom caiite LBS K 3 Bmecro Asp3l11
HaxonuTcsl Lys. DTOT ocTaToK He TOJbKO HeiTpa-
JIM3YeT OTPpULIATENIbHBINA 3apsi caiTa, HO TaKxXke
BXOOUT B ruapo¢goOHYyIO Iledb, MepeKphiBasl e€e
HAITOJIOBUHY. DTUM OOBSICHSIETCS TOJHOE OTCYT-
crBue cpoactBa K3 k 6-AT'K miu C-KOHIEBBIM
nu3uHaM [23, 24]. Tem He MeHee, MPEATIOIAraoT,
yto LBS kpuHmia 3 MoxeT B3aMMOIEHCTBOBATh C
KapOOKCUJIbHOM TpyIIIoi OOKOBOI LIENM aMUHO-
KHMCJIOTHOTO OCTaTka B JIPYruX MpoTtenHax. bosee
TOT0, BO3MOXHO, YTO HaJMUMe BIAAUHBI U CTPYK-
TypHble ocobeHHocTu LBS K2 n K3 mosposstior
3TUM CTPYKTYypaM JAEMCTBOBAaTb OMHOBPEMEHHO U
Y3HABAaTb COBEPLIEHHO APYrMe aMUHOKUCIIOTHBIE
MOTMBBI IPOTEUMHOB, B TOM YMCJIe 1 MEMOPaHHBIX
peuentopoB. Tak, ycraHosiieHo, uto K2-K3 aBins-
€TCS CUJIbHBIM MHTUOMTOPOM MUTIPALMU DHIAOTE-
JIMAJIbHBIX KJIETOK U HE BJIMIET Ha WX Mposude-
pauuio, Torma kak K1 topmo3ut mpoaudepanuio
SHAOTEIUOLUTOB [25, 26].

AMUHOKHUCIOTHBIE OcTaTKu Asp516 u Asp518
aHnoHHoro caiita LBS B K 5 pacroioxeHbl Tak
ke, kKak B K1 u K4, Torma Kkak KaTMOHHBIN CalT
OTCYTCTBYET, ITOCKOJIbKY OCTaTOK Arg532 3ame-
meH Ha Leu, a mpocTpaHCTBEHHAasl OpUMEHTALIMS
Argd83 wuckiloyaeT B3aMMOIEUCTBHE C KapOOK-
CUJbHOU rpymmoi im3uHa. K5 mposBiser Hau-
OoJiblliee CPOACTBO K HM3KOMOJEKYISPHBIM JIM-
raHaaMm, MMEIOIIUM TOJIOXHUTEIbHO 3apsKeHHYIO
ryaHuauHoByto rpynny [27]. ITo-Bugumomy, 3TOT
y4acTOK oOecreuyuBaeT B3aUMMOACUCTBUE TIa3-
MUHOTeHa ¢ OOKOBBIMU paAvKaiaMM apruHuHa,

HaxXOOSIIIMMMCS Ha TIOBEPXHOCTU IPOTEUHOBOM
m100yabl. XapakTepHasi TpexmneTieBas CTpPyKTypa
KaXJ0ro M3 KPUHIJIOBbIX JIOMEHOB Yjaep>KuBa-
eTcsl TpeMsl IUCYJIbMUIAHBIMA MOCTUKAaMHU, BOC-
CTAHOBJICHHE KOTOPbIX MPUBOAUT K IMOTEPE MMU
(byHKIIMOHANBHBIX  CBOHCTB.  HeoxumaHHBIM
0Ka3ajioch, YTO BOCCTAHOBJICHUE AUCYIbGUIHBIX
cBs3eld B K5 moBblIlano ero cnocoOHOCTh TOPMO-
3UTh MUTPALAI0 SHAOTEIUAJIbHBIX KJIETOK [28].
IToxazaHo, yto BocctaHoBIeHUEe Cys512-Cys536
nucynbduaHoi cea3u B K5 karanusupyercs ¢doc-
(hornmuueparkuHa3oii, Mpu 3TOM 00OpaszyeTcss HO-
Bas aucyiabbuaHas cBsa3b Cys536-Cys541 u cBo-
6onHbie THONBHBIE TpyIbl Cys462 u Cys512 [29].

Takum oO6pa3om, IpUBEAEHHbIEC TaHHbIE CBU-
JIeTeJIbCTBYIOT O TOM, UTO CTPYKTYPHbIE OTJIUYUS
LBS KpuMHIJIOBBIX TOMEHOB OOECIEeYMBaIOT MHO-
roodpasue JUTraHIHBbIX B3aMMOACHCTBUI U Mexa-
HU3MOB TIPOSIBJACHU S (DYyHKIIMOHATBbHONW aKTUBHO-
CTU TUIAa3MUHOTEHA/TIJIa3MUHA.

BaxxHoe 3HaueHMe 1151 peasiu3alliu MOJIeKY-
JIIPHBIX Y KJIETOYHBIX B3aMMOJCHCTBUI TJIa3MU-
HOT€Ha UMEET ero KOHMOPMaMOHHOE COCTOSTHUE.
KonpopmanioHHbIe U3BMEHEHU I, KOTOPbIE MTPOUC-
XOAST B IJIa3MHHOTEHE, MO3BOJISIIOT KPUHIJIOBBIM
JOMEHaM TePEeKITI0YaThCs C BHYTPUMOJIEK YIS PHBIX
Ha MEXMOJIEKYJISIpHblE B3auMojaeicTBus. B cBo-
0omHOM cocTosiHUU B pacTBope Glu-1mia3MmuHoOreH
HAaXOAUTCS B o-KOH(pOpMALMU — 3aKPBITO KOM-
MakTHOH (hopMe B BUAE MPaBO3aKPyYEeHHOI'O BUT-
Ka crupajiu, KoTopas CTabUJIM3UpOBaHA MEXIO-
MEHHBIMM HEKOBAaJCHTHBIMM B3aUMOICHCTBUSIMM
N-konuesoro nentuga ¢ K5 u K3 ¢ K4. B nipu-
CYTCTBUM JIUMraHjaoB, cneuuduuHsix K LBS K35,
Glu-naasMUHOIeH MepexoauT B YACTUYHO OTKPhI-
TY10, BBITSIHYTYIO B-KOHbopMmaluio. Takue xe u3-
MEHEHMST MPOUCXOASAT B Pe3ysibTaTe OTIICTIICHUS
M1a3MrHOM N-KOHIIEBOTO TENTHIAa B HATUBHOM
MoJiekysie ¢ obOpa3oBaHueM Lys-Tijla3aMuHOreHa.
IMocnenyromuit nepexoq B y-KOHMOpMaLUO —
MaKCUMaJIbHO BBITSHYTYIO B MPOCTPAHCTBE (hop-
My — MMeeT MecTo mpu auccoumanuu K3 u K4
[30, 31].

CTpyKTypHBIE M3MEHEHMS MOJEKYJIbI TIa3-
MWHOT€Ha MMEIOT Ba)XHOE 3HAUYeHMe /s YCKope-
HUS aKTUBaAllUU 3UMOI'€Ha pasjUuYHbIMU TUNAMU
AKTMBATOPOB U MOSIBJACHUSI AKTUBHOCTU IJIa3MU-
Ha Ha (uOpMHE U MOBEPXHOCTU KjeTok. ITokasza-
HO, yTo 6-AT'K, anayior apruHrHa — GeH3aMUINH,
MOHOKJIOHaJIbHbIe aHTUTesa npoTtuB K4 u K3, a
Takke MPOTEUHBI MJ1a3Mbl U MEXKJIETOUHOIO Ma-
TpUKca (JJaMMHUH, (parMeHThl (HUOpPOHEKTUHA,
TPOMOOCIIOHAMH, TETPAHEKTHUH, aKTUH), KOTOPbIC
NposBASIIOT abGUHHOCTL K KPUHIJIOBBIM JIOME-
HaM, H3MEHSIOT KOH(OpMAalLMIO TJIa3MUHOICHA,
OKa3bIBasl BIMSHHUE HA CKOPOCTh €ro aKTUBALMU
unu ¢pubpuHonus [32—34].
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BnoiHe BeposiTHO, UTO KOH(MOpMallMOHHAasI
M3MEHYMBOCTD TJIa3MMHOT€HA M, KaK CJeACTBUE,
BO3MOXKHOCTb B3aMMOJACHCTBOBATh C Pa3IMYHBIMU
JIUraHgaMu BeIpaboTasiach B IPOLIECCE IBOTIOLIUM
MpY BOBJICUEHUM TIJIa3MUHOICH/TIIa3MUHA B BbI-
MOJIHEHUE pa3HOOOpa3HbIX (PYHKLIMI B OpraHU3Me.

AKTuUBaLMs TJIa3MUHOTE€HA M aKTMBHOCTh
o0Opasylollerocs rnia3MuHa B OpraHU3Me CTPOTo
KoHTposaupytoTcs. [Ipoliecc akTuBaUuU IJIa3Mu-
HOreHa TKaHeBBIM aKTMBATOPOM MJIM YPOKMHA30M
Ha (uOpuHE MM KJeTKaX COOTBETCTBEHHO 3a-
KJIIOYAaeTCsl B DH3MMATMYECKOM THIPOIU3E TIeI-
TUAHOI cBsa3n Arg561-Val562. B pesyabrare dop-
MUpPYETCS aKTMBHBIN LIEHTP M 00pa3yeTcsl SH3UM
MJa3MUH, COCTOSIIMIA U3 TsKea0il (A) U JerKoi
(B) ueneit, coenMHEHHBIX OBYMS OUCYIb(UIHBI-
MU CBS3IMU. B CBOOOIHOM COCTOSIHUM TLJIa3MUH
MPaKTUYECKU HEMEIJIEHHO B3aMMOACHCTBYET C
o,-APm ¢ obpa3oBaHKeM HEOOpPaTMMOro KOBa-
JieHTHOro Komruiekca ¢ K o - 2x10" M [35—37].
OOHapyxXeHue B Tja3Me 3TOro KOMIIJIeKca CBH-
JIETETbCTBYET 00 aKTMBAIlMU TJIa3MUHOTEH/TLIa3-
MUHOBOM cucteMbl [38]. TTna3muH, CBA3aHHBINI C
(ubprHOM MM KJIETKaMU, MEHee MOCTYIIeH Aeii-
CTBUIO o,-APm. B3aumozeiicTBre TKaHEBOrO aK-
TUBaTOpa U YPOKMHA3BI C 3TUMU MOBEPXHOCTIMU
TakxXe CHUXaeT nx mHaktuBanuio PAI-1 [37, 39].
CrenoBaresibHO, CBS3bIBAHME IUJIA3MUHOT€HA U
ero akTUBATOpPOB ¢ (GUOpMHOM, TaK ke, KaK U C
pasIMYHBIMU KJIETKAMU, KOHTPOJUPYET HE TOJb-
KO CKOpOCTbh OOpa3oBaHMUS IMJa3MUHA, HO U JO-
CTYITHOCTb 3TUX MPOTEUHOB JJIs1 Cielu(UIeCKUX
MHTUOUTOPOB.

B pabote Dejouvencel u coant. [40] coobiia-
€TCS O CYIIIECTBOBAHUM HOBOTO «I1€PEKPECTHOTO»
MexaHM3Ma O0Opa30BaHMsS ILJIa3MUHA, COIVIACHO
KOTOPOMY ILJIa3MMHOI€H, CBSI3aHHBI ¢ (pubpu-
HOM, TIpOTEMHAMM MEXKJIETOUYHOIO MaTpuKca
WIM aKTMBUPOBAHHBIMU TPOMOOLIMTAMU, MOXKET
3¢ GEeKTUBHO aKTUBMPOBATbCS YPOKMHA30#, Ha-
XOMISIIeCcS Ha TMOBEPXHOCTH MOHOLIMTOB WM
MUKPOYACTHUIIAX MOHOILIMTOB M 3HIOTEIMOLUTOB
[41]. DHOOTeNMANIbHBIE KJIETKU B COCTOSSHUU TO-
KOSI 9KCIPECCHUPYIOT TKaHEBOM aKTHWBATOp, TOT-
Ja KaK ypOKMHa3a MOXET 3KCIPecCupoBaThCs
MUTPUPYIOIIMMHU  DHAOTEIHATbHBIMM  KJIETKa-
MU KanuasipoB [42], KJIeTKaMu BOCIaJeHUS] —
MOHOLMTaMU/Makpogaramu,  ¢GuodpodIacTaMu,
a TakXXe KJIeTKaMM 3JJ0KaueCTBEHHBIX OIyXoJei
pasnuuHoro rnpoucxoxaeHus [43]. IToaTomy «ie-
PEKpEeCTHBIN» MeXaHU3M 00pa30BaHMs TLJIa3MUHA
MMeET IIepBOCTEeNIEHHOEe 3HayeHue A1l (PuOpUHO-
JIN3a U MEXKJIETOYHOTO MPOTEO0aMU3a, HHAYIIUPYe-
MBIX TIpoliecCaMU BocraJleHUsI M oHKoreHesa [40].

O0OpaszoBaHue TIJJa3MMHA Ha ITIOBEPXHOCTHU
KJIETOK PEeryJupyeTrcsl KOJMYECTBOM YYacCTKOB
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CBSI3bIBAaHUS TUIA3BMUHOTEHA M €ro akKTHUBaTOPOB
U 3aBUCUT OT Hanuuyusi C-KOHILEBBIX OCTaTKOB
JIM3MHA Ha MEMOpPAHHBIX peLenTopax WIW HuX
MOSIBJIECHUSI B pe3yjbTaTe OEHCTBUS CEPUHOBBIX
MpoTerHa3, Halpumep, TPOMOMHA WM TLIa3MU-
Ha. PemonenupoBaHue KJIETOYHOW IOBEPXHOCTH
5J1aCTa30i MM KATEICUMHOM TaKKe MPUBOAUT K
SKCITIOHUPOBAHUIO HEIOCTYMHBIX paHee IJIa3MU-
HOTeHCBs3bIBalOIIMX yyacTkoB [13]. IIpotuBomno-
JIOXKHBIN 3¢ (HEKT 0Ka3bIBaeT KapOOKCUIIENTUIA3a
B, xotopasg otmienisger C-KOHIEBbIe JU3WHBI U
TE€M CaMbIM, CHUXXKAeT KOJMYECTBO IJIa3MUHOI'CH-
CBSI3BIBAIOIIMX YYAaCTKOB Ha KJETOUHBIX peler-
Topax [44]. B masme KpoBM KapOOKCUIMEIITHIA3a
B unupkynupyeTr B Buie 3umoreHa, 3¢ deKTuBHas
aKTMBAIlMsI KOTOPOTO OCYIIECTBIISIETCS TPOMOU-
HOM B KOMIIJIEKCE ¢ TPOMOOMOIYJIMHOM W TIpH-
BOOUT K 3aMedJieHUI0 (UOpPUHOIM3A, BCIEACTBUE
Yero STOT MPOTEMH MOJYyYMJI Ha3BaHUE WHIU-
ouTtopa ¢uUOpUHOIM3A, AKTUBUPYEMOIO TPOMOHU-
HoM — TAFI. Ilomumo TpomMOMHA, aKTUBaLIUS
KapOOKCHUIIENITUAA3bl  MOXET  OCYILECTBISTHCS
M1a3MUHOM, 3(pPEKTUBHOCTD peaKlIMU Bo3pacTa-
€T B IIPUCYTCTBUU rernaprHa. Y MblIIei ¢ 4yacTU4-
HBIM WM TIOJHBIM Ae(PULIUTOM KapOOKCUIIEH-
Tuga3sl B HaOmomaau 3HAYUTENIBHOE YCKOPEHUE
JIM3MCA CTYCTKOB B JIETKUX W YBEJIMUYECHUE MUTpa-
LIMM JISHKOIIUTOB MPU UHIYLIUPOBAHHOM TIEPUTO-
HUAJIbHOM BocralieHuu [45].

[IpotenHsl, MMEIOIIME B CBOEM COCTaBe
KPUHIJIOBbIE TOMEHBI M KOHIEHTPAIUSI KOTOPBIX
B Pa3IMYHBIX XXUIKOCTAX WM TKaHIX OpraHu3Ma
COIMOCTaBMMa C TaKOBOHM IJIa3MUHOTEHA, MOTYT
KOHKYPUPOBaTh C HUM 3a YYaCTKU CBSI3bIBAHUS,
JIOKQJIM30BaHHbIEC HA MOBEPXHOCTU KJIETOK, (HUo-
pUHA WM 3KCTPALCJUIIOJNSPHBIX TMPOTEUHAX, WU,
TaKuM 00pa3oM, BKJIIOUAThCS B PEryjaslMIO Te-
Hepaluu miaasMuHa. K TakuM mpoTemHaM OTHO-
CUTCS JIMTIONIPOTENH a. B oTinMume ot npyrux Ju-
MOIMPOTEMHOB HM3KOI MJIOTHOCTH, 3TOT MPOTEUH
CONEPXUT TOTMOJHUTEIbHYIO TIMKOMPOTEMHOBYIO
yacTh — apolp(a), KoTopasi mogodHa IIa3MUHO-
reHy. ApoLp(a) comep:XuT g1OMeH, TOMOJOTUYHBINA
CEPUH-TIPOTEMHA3HOMY IOMEHY, OOJIBbIIIOE KOJIM-
yecTBO A0MeHOB (0T 37 g0 40), roMOJOrMYHBIX
K4, u onny konuto K5. ApoLp(a) Biusier Ha ak-
TUBALMIO U CBSI3bIBaHME MJIa3MMHOIeHa ¢ (pudpu-
HOM, TMApOau3 (uOpUHA, aKTUBALMIO (PaKTOPOB
pocTa M CBSI3bIBAHME TJIA3MUHOTEHA C KJIeTKaMM
[46, 47]. TToka3zaHo, 4yTO KJIeTKM MOoHOLMTOB U937
CBSI3BIBAIOT TIa3MHUHOreH U apolp(a) ¢ comocra-
BuMbiMu K | . OnnHako, apoLp(a) OKKynupyer He
6osee 10% uMerolIMXCs J1a3MUHOT€HCBSI3bIBAIO-
IIMX YYACTKOB, YTO CBUACTEILCTBYET 00 UX reTe-
POreHHOCTM Ha TOBEPXHOCTU OJHOTO M TOTO Ke
THUIIA KJIETOK [46].



orjiiaan

Eume omHuM ¢akTopoMm, BIMSIOLIMM Ha akK-
TUBHOCTb IIa3MUHA in Vivo, MOXET OBITh €ro ay-
Tomerpagalus, KOTopass CTUMYJIMPYeTCs aHHEK-
cuHoM 11, accounnpoBaHHBIM ¢ puOpPUHOM [48] 1
MOHOUMUTAMU [49], UM aKTUHOM, HaXOASILIMMCS
Ha MOBEPXHOCTU 3HAOTEIMOLUTOB [50].

PenenTopsl mia3sMuHOTeH,/MIA3MHHA
B CHCTeMe reMocTasa

Peuentopbl mjiazaMuHOreHa oOHapyXeHbl Ha
MOBEPXHOCTH BCEX KJIETOK KPOBU 3a MCKJIOUEHU-
eM 3puTpouuToB. Hanbosbliiee KOJIM4YecTBO M1a3-
MUHOTEHOBBLIX PELIETITOPOB B pacueTe Ha KJETKY
HaXOOMTCSI Ha TIOBEPXHOCTU 3HIOTEIUATBHBIX
KJIETOK (HECKOJbKO MUJIMOHOB), JUM(POLUTHI
1 MOHOLIMTHI MMeIoT 490 ThicsI4, a TPOMOOLIMTHI
0KoJI0 37 ThicSIY peLenTopoB Ha KieTtkKy [S1]. Cy-
LIECTBYET HECKOJIbKO BapMaHTOB KJIACCU(UKALIUKN
IUIAa3MUHOTEHOBBIX PELENTOpOB. B cooTBeTCTBUM
CO CTPYKTYPHBIMU OCOOCHHOCTSIMU MX Pa3nessioT
Ha pelLenTOopbl, UMEIOIINEe ITUTOMIa3MaTUuUeCKHe
JOMEHBI-XBOCTBI U «0ECXBOCTbIE» PELIENTOPhI
[49]. BonblIMHCTBO «0ECXBOCTBIX» PELENTOPOB,
3a MCKJIIoOUeHMeM aHHekcuHa II, xapaxTepu3sy-
erca HannyueM C-KOHIIEBBIX OCTaTKOB JIM3MHA
(o-3HOMaza, pll, amgorepun, ructon H2B, TIP
49a, Plg-Rtk), «xBocTaTble» peLENTOPHI, Y KOTO-
pbix C-KOHIIEBBIE OCTATKM JIM3MHA OTCYTCTBYIOT,
MpeaCcTaBIeHbl B OCHOBHOM CEMEHCTBOM MHTE-
rpuHOBBIX mpoTtenHoB (allbB3, aVA3, adpl, aSpIl,
aMpB2). 1 B aTom ciaydyae LBS KpuMHIIOBBIX H0O-
MEHOB IIa3MUHOT€HAa WTpaloT BaXKHYIO pOJb B
CBSI3BIBAHUU C 9TUMU PELENTOpaMM, Ha UTO yKa-
3pIBACT HapyIIeHWE B3aMMOACHCTBUS MJIa3MUHO-
red-unrerpu 6-AI'K [52].

CoryacHo Apyroil kjaaccudukauuu rjia3Mu-
HOTEHOBBIC PELENTOPLI Pa3feysaioT Ha S5 TPy
[53]. B mnepByio BXOASIT NPOTEUMHBI, MMEIOLIE
C-KOHLIeBbIE JTU3UHBI: a-3HOia3a, TIP 49a, pll.
IIpencraButenu aApyroii rpyibl (aHHekcuH I1, ak-
TUH) CUHTE3UpyloTcsd 0e3 C-KOHILEBBIX JIM3MHOB,
OIIHAKO 3THM OCTaTKM 3KCITIOHUPYIOTCS B pe3yjabTa-
T€ TOCTTPAHCISIIIMOHHOTO TIpoliecca. Y TPOTeu-
HOB TpeTheit rpynnbl C-KOHIIEBbIE TU3UHBI OTCYT-
CTBYIOT U HE 00pa3yloTcsl NOCTTpaHCIsILMOHHO. K
HUM OTHOCST TpoMOoLUTapHbIii UHTErpUH allbp3
U UHTErpUH oMfB2, NPUCYTCTBYIOLIUI HA TTOBEPX-
HOCTHU HeilTpoduioB. Bce nepedyncieHHbIE BBILLIE
MPOTEMHBI CTUMYIMPYIOT aKTUBALIMIO MJIa3MUHO-
reHa. IlpoTeMHBI 4eTBEPTO TI'PYIIbI CBI3BIBAIOT
IUIAa3MUHOTEH, HO HE CIMOCOOCTBYIOT €ro aKTHBa-
uuu. [IpencraBuTeas MU 3TOM T'PYIIIBI SBISIOTCS
TKaHEeBOM (haKTOp M raHrIuo3uabl. OcoOblil UH-
Tepec TMPEACTaBISIIOT MPOTEUHBI TSATON TPYIIIIHI,
K KOTOpOil OTHOCSIT MHTerpuH aSBl. OHu B3au-
moaeicTBy1oT ¢ Glu-mia3MuHoOreHoM 6e3 yyacTusi

10

LBS u He cBsi3bIiBaloTCsl ¢ LysS-TIa3MUHOIEHOM U
TTa3MITHOM.

B xone uccnenoBaHuii posib OTAEAbHBIX MTPO-
TeMHOB KaK pPeLenTOpOB IIa3MUHOreHa YTOUYHSI-
Jlach 1 nonosiHsaack. Hanpumep, nepBoHayaabHO
MoKaszajlM, YTO BKJAJ o-3HOJAa3bl BO B3aMMOACH-
CTBME TLJIa3MMHOIEHA C TOBEPXHOCTBIO KJIETOK
Obl1 He3HauuTeNbHbIM [54]. OmHako HemaBHUE
paboThl yKa3blBalOT Ha KJIIOYEBYIO POJib 3TOrO
MpoTerHa B CBSI3bIBAHUU TJIa3MMHOTE€Ha C MOHO-
LIMTaMU, YTO OOECIreyrBaeT uX BOBJICUEHNE B BOC-
MaJUTeIbHBIN MpoLecC MPU JIETOUHbIX 3a00yeBa-
HUIX [55].

Crenyet OTMETUTD, YTO HEKOTOPBIE PELICTITO-
pbI TJIa3MMHOTEHA DKCIPECCUPYIOTCS Ha aKTUBU-
POBaHHbBIX MU TpaHC(POPMUPOBAHHBIX KJIETKAaX.
AKTUH OTCYTCTBYeT Ha BHEIIHEH CTOpPOHE MEM-
OpaHbl TPOMOOLIMTOB, HO OOHApy>KMBaeTCsI Ha
UX TOBEPXHOCTU TMOCJe aKTUBAUMU TPOMOMHOM
[56]. IMokazaHo, 4YTO aKTUH, HAXOOSLIMIACI Ha IO~
BEPXHOCTHU OITYXOJIEBBIX KJETOK W 3HAOTEJIUOLIU-
TOB, B3aMMOJICUCTBYET ¢ T1a3sMuHoreHom [57, 50].
MOXXHO MpPeanoyioXXuTh, YTO aKTUBALIMST TPOMOU-
HOM TPUMBOAUT K CBSI3bIBAHUIO MJa3MUHOTEHa ¢
TMOBEPXHOCTHBIM aKTUHOM TPOMOOIIUTOB.

Cpenu peuernTopoB, CIHOCOOHBIX CBS3bIBATH
MJa3MUHOTeH, 0co000e BHUMaHHWE 3acCyXKMBalOT
WHTErpuHOBBIe TpoTeuHbl (aMPB2, oVB3, aSPI,
IIblIIa), KoTophle MepeaarT CUTHAT BHYTPb KJIET-
ku. Penentop aMB2 mpoayuupyercst ¢dharouuTu-
PYIOLLMMU JIEMKOLIMTAMU, €ro B3aMMOIECHCTBUE
C TIJIa3MMHOTEHOM OIocpenyeT (PYHKIIUM BTUX
KJIETOK MpU BOCHAJIUTEIBHBIX mpoueccax [58].
OTOT WHTETPUH SIBASETCS MYJbTUJIUTAHAHBIM
PELENTOPOM, KOTOPbI MOMUMO IJIa3MUHOreHa
y3HaeT 0O0JbLIOEe KOJIMYECTBO MOJIEKYJ, BKJIIOYast
MPOTEUHbI BKCTPALEIIONSIPHOrO MaTtpukca [59].
PeuenTop aMB2 Takke oOHapy>XeH Ha MOBEPXHO-
CTU aKTUBUPOBAHHBIX, HO HE TMOKOSIIIMXCSI TPOM-
6oumToB [60], oMHAKO OCTaeTCsl HEBBISICHEHHBIM
BOMPOC O BJIMSIHUM TMJa3MUHOI€Ha, B3aUMOICH-
cTByellero ¢ aMp2, Ha MpoLEeCcChl C yYyacTUeM akK-
TUBHPOBAHHBIX TPOMOOIIMTOB.

Murterpun oVB3 B OCHOBHOM 3KCIIOHUPO-
BaH Ha OBHAOTENMaJbHBIX KJeTkax. biarogaps
€MY SHJIOTEJMOLUTHl CIMOCOOHBI CBSI3bIBATh Kak
MJIa3MUHOTEH, TaK W aHTMOCTaTWH. B3aumoneit-
CTBME DTUX MPOTEUHOB C aVB3 uMeeT pazinMyHOe
(usmnonornyeckoe 3HayeHue. CBSA3bIBAHUE IJ1a3-
MUWHOT€HA MPUBOAUT K TOSBJICHUIO TIJIa3MUHA U
B pe3yJibTaTe K MUTpalliu dHA0TEIUATbHbBIX KJe-
TOK, TOrja Kak aHrMOCTaTMHA — K TOPMOXEHMIO
MUTpAllMM W aHTHOreHe3a [61]. DToT penenTop B
HE3HAUUTEIbHBIX KOJMYECTBAX OOHAPYKMBAETCS
Ha TpoMbouuTax, okojo 100 Konuii Ha KJETKY.

MuTerpun oSpl mpencraBiieH Ha MOBEPXHO-
CTU HEUTPOGUJIOB M MOHOLUMUTOMAHBIX KJETOK.

ISSN 0201 — §470. Ykp. 6ioxim. ucypn., 2012, m. 84, No 4



A. O. XEPHOCEKOB, E. U. IOCOBA, T. B. TPUHEHKO

ITokazaHo, 4TO OH B3aMMOEUCTBYET C UMMOOUIN-
30BaHHBIM 1 pacTBOPUMBIM Glu-11a3MUHOTEHOM.
IIpu 0OpaboTKe MOHOLMTOUIHBIX KJIETOK aHTU-
TeJamMu K o5p1 oOpazoBaHue MJIa3MyUHA HA UX MO-
BEPXHOCTU He HabJonanock [52]. DTOT UHTErpuH
SIBJISIETCS TaKXKe PeLenTOpoM sl (puOpoHEeKTHHA
U (pudprHOreHa.

Muterpun IIbllla skcrioHupyeTcss Ha IIO-
BEPXHOCTU aKTUBHMPOBAHHBIX TPOMOOLIMTOB. CBsI-
3pIBaHUE (pUOPUHOIeHA C 3TUM PELENTOPOM IIpU-
BOIUT K 00pa30BaHUIO MEKKJIETOUYHBIX MOCTUKOB,
orocpeaysl arperanuio TpoMoouuToB. MHTErpuH
IIblIla criocoOeH B3aMMOAEUCTBOBaTb TaKXe C
(akTopom ¢doH BunnebpaHga, BUTPOHESKTUHOM,
(pubponekTHOM U (ubpuHOM. IlonararoT, 4TO
pa3HbIe CalThl MOJIeKYJ (puOprHoreHa u ¢uopu-
Ha OTBEYalOT 3a CBS3bIBAHME C WHTETPUHOM, B
¢uobpunorene sro yuactrok HHLGGAKQAGDV
y-LeIu, Toraa Kak B (pubpuHe — mocjenoBaTesb-
HocTb RGD Aa-uenu. CnenyeT OTMETUTh, UYTO aK-
TUBAIMS TPOMOOIIUTOB Pa3IUYHBIMUA aTOHUCTAMU
SIBJISIETCS 00S13aTeJIbHBIM YCJIOBUEM CBSI3bIBAHMS
(pudpuHOreHa, HO TOJBKO TPOMOMH MPUBOAUT K
oOpa3oBaHMI0 (UOpPUMHA HA ITIOBEPXHOCTU TPOM-
6ouToB [62]. OcTaeTcst HEBBISICHEHHBIM BOITPOC,
moxeT au [Ibllla B3anMomeiicTBOBaTh C Miaa3Mu-
HOTE€HOM HEIOCPEACTBEHHO WU OITOCPEIOBAHO
yepe3 ¢ubpuHoreH. M3BecTHO, YTO B KPOBOTOKE
KOMILIEKC MEXIY IJa3MUHOIeHOM U (PUOpHUHO-
TeHOM He 00pa3yeTcs, OMHAKO TJIa3MUHOTEH, IO
MHEHUIO aBTOPOB [63], MOXET B3aMMOJECTBOBATh
¢ (pMOPMHOreHOM Ha IMOBEPXHOCTU aKTUBUPOBAH-
HBIX TPOMOOLIMTOB. BMecTe ¢ TeM, IISITUKpAaTHOE
yBeJMYEeHME TIJIa3MUHOI'C€HCBSI3BIBAIOIIEH CITOCO0-
HOCTU TpPOMOOLIMTOB, HaOJIOZaeMoe TIIocie HX
CTUMYJISLIUA TPOMOMHOM, aBTOPHI OOBICHSIOT
oOpa3zoBaHueM (UOpMHA U €ro CBSI3bIBAHUEM C
uHTerpuHoMm IIbllla, mockonbky skcnpeccus u-
OpyHOTreHa Ha IIOBEPXHOCTU aKTMBHUPOBAHHBIX
TPOMOOIIUTOB OKAa3bIBAETCS HEAOCTATOYHBIM YC-
JIOBMEM [JIS1 TIOBBIIIEHUST CPOIACTBA K TJIa3MMHO-
TEeHY.

TakuM oOpa3zoM, MOXHO cIejlaThb 3aKJIloue-
HUe, YTO JJIs1 KaXKAOro TUIIA KJIETOK (IHIOTEIUO-
LIUTOB, TPOMOOLIMTOB U JIEMKOLIUTOB) peau3yeT-
Cd CBOM HAbOp IJIA3MUMHOTEHOBBIX PELIENITOPOB.
WHorma penenTop, HMMEIOIIMI 3HAYUTEIBHYIO
BKCIIPECCHUIO0 Ha OIHOM THUIIE KJIETOK, HAIlpuMep,
WHTETpUH oVP3 Ha SHIOOTENMU, MPEICTaBICH B
HE3HAUUTEIbHOM KOJIMYECTBE Ha NPYTMX KJET-
Kax — TpoMbouuTax. Ilo Bceil BEpOSITHOCTU, 3TO
CBSI3aHO C OCOOEHHOCTSIMU O0pa3oBaHUS ILJIa3-
MHHa B KaXIOM U3 TPEACTaBICHHBIX CJIy4yaeB U
TOHKOM pEeryJIsaluen 3Toro mpoiecca.
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Bausgnue mia3zMuHoOreH/mjia3MuHa
Ha arperanuio TPOMOOIHUTOB

B nuteparype uMerOTCS MPOTHBOPEUYUBbBIE
JJaHHbIE O BJMSIHUU TLJIa3MUHA Ha MPOLECC arpe-
rauuu TpoMoOouuToB. IIpeaBapuTenbHas MHKYyOa-
HUs1 TPOMOOLIMTOB C Pa3jMYHBIMU KOHIEHTpa-
HusiMM Tj1a3MuHa B tedyeHue 20 MmuH nipu 37 °C
MPUBOAUJIA K CHUXEHUIO TPOMOMH- U KOJIJIareH-
WHAYLUMPYEMOI arperauusi TpoMOOIIUTOB, TTOJHOE
MHTUOMpoBaHME HAOJI0JaJ0Ch IIPU KOHILEHTpa-
mum torasmuHa 0,1—0,5 k.e./mn [64]. dpyrue aB-
TOpBbI UCCJIENOBaJN BIUSHUE MJa3MuHa Ha ADP-
WHIYIWPYEMYIO arperanuio TPOMOOLIMTOB [65].
C wenpio oOpa3oBaHUs IMJa3MMHa IJIa3My, 000-
ranieHHy1o TpoMOOUMTaMM, HMHKYOMPOBaIU CO
crpentokuHaszoii (300 ME/mMi1) B TeueHue 15 MUH.
B Takux ycioBusix moayvanu 0,5—1,0 k.e./mn
njaasMuHa, YTO MPUBOAUJIO K WHTHOMPOBAHMIO
ADP-unagyuupyemMoii arperaliid TpoMOOLIUTOB U
Jgerpaganust GuopruHoreHa. DPdeKThl CHUMATUCh
JN00aBJeHUEM MHTUOUTOpaA MPOTEeMHAa3 — alpoTu-
HMHaA. HeoO6XoaMMO OTMETUTD, UTO B IIPUCYTCTBUU
MOHOB KaJblMs TJIa3MUH HE OKa3blBaJl BAUSHUS
Ha cTtpykTypy uHTerpuHa IIbllla. MHrubupyio-
it 3¢ deKT MIa3MruHa aBTOPbI OOBSICHSIIOT KOH-
KypeHuuei Mexay (puOprHOreHOM U NpoAYyKTaMu
ero perpajganuu 3a peuenrtop IIbllla unu cBsi3bI-
BaHUEM 3TUX (PparMeHTOB ¢ (PUOPUHOTEHOM, UTO
MPEMsITCTBYeT €ro B3aMMOICHCTBUIO C TOBEpPX-
HOCTBIO TpoMOoruTa [65]. BMecTe ¢ TeM, MHIU-
Ooupyloiee neicTBME IUIa3MWHA Ha arperamuio
TPOMOOILIMTOB MOXKET OBbITh PE3yJbTaTOM aKTHBa-
MY MAaTPUKCHBIX METaIJOMPOTENHA3 Ha TPOMOO-
LIMTAapHOI TTOBEPXHOCTH, ITOCKOJBbKY ITOKa3aHo,
YTO aKTMBUPOBAHHAsI MeTaJJIONpOTeuHa3a-9 uH-
ruoupyer arperauui TPOoMOOILIMTOB, BHI3BAHHYIO
KoJl1areHoM, TpoMbuHoMm, ADP u apaxumaoHoBoi
kucaoToit. Ilpenmnonaralor, YT0 MHTUOUPYIOLIUIA
a¢hdeKT 3TOro sH3uMa OOYCIOBJIEH MOAaBICHEM
aktuBauuu dochonunassl C [66].

B To Xe Bpems, BBICOKME KOHIEHTpPAIlUU
niaasMuHa (> 1 K.e./MJI) BBI3BIBAIOT arperamuio
OTMBITBIX TpoMOoliMTOB. Ilpu 3TOM HabJI0OIaET-
Cs BBICBOOOXIEHUE CEpOTOHMHA B KOJMYECTBE,
CPaBHUMOM C TaKOBBIM IIpH IEHCTBUU TPOMOU-
Ha, U QdochopulupoBaHUE TPOMOOLIUTAPHBIX
npoterHoB. Ilpenmonaraercsi, YTO JeWCTBUE
TJIa3MWHA TIPUBOIUT K YBEJIWUYEHUIO KOHIIEHTpPa-
LIMU LIMTO30JIbHOTO KaJblMsI U aKTUBAUMUU oc-
¢onunazel C u nporemHkuHazel C. Ilpu sToMm
TUJIa3MUH HE WHAYUMpPYeT oOpa3oBaHUE TPOM-
Oookcana A2. [67]. JeiictBue nimasmuHa Ha ADP-
WHIYLUPYEMYIO arperamnuio TpOMOOIMTOB TaKxkKe
nccienoBanu Niewiarowski m coaBt. [68]. Hau-
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OOJIBIIMIA aKTUBUpPYIOIIUKA 3P dekT Habiroganiu
MocJie TpeaBapuTeIbHON WHKYOAIIMKM C TIa3MU-
HOM B TeyeHMe 1 MuH. OmHAKO TPU YBEIWUYECHUN
BpeMEHM MHKYOAIlUM aKTWUBHPYIOLIETO NEHCTBUS
njasMuMHa He Ha0J0JaJl0Ch, BO3MOXHO, H3-3a
paspylueHus (pruOpUHOTeHa, KOTOPBI HEeOOXOMUM
IS 00pa3oBaHUsI MOCTUKOB MEX1Yy TPOMOOLMTa-
MU B TIpoIlecce arperammnm.

AKTUBHpYIOIlee ACHCTBHE TIIa3MHUHA, TIO-
BUAVMOMY, CBSI3aHO C peLeNnTopaMy, aKTUBU-
pyeMBIMU TpoTerMHa3aMH. BbIIo mMokazaHo, 4TO
IUTa3MWH WHAYOUPYET arperamnio TPOMOOIINTOB
yeJioBeKa TMOCPeACTBOM MEAJIEHHOIo paciierJe-
Hust PAR-4 [69]. T1py 3TOM HUM TMJIa3MHUHOTEH, HU
CTPETNTOKMHA3a He OKa3bIBaJI BIMSHUS Ha arpe-
rauuioo TpoOMOOLIUTOB.

Ecnn cBemeHMs O BIWSAHWM TDTa3MWHA Ha
arperamuio TpOMOOIIMTOB B JINTEpAType NMEIOTCH,
TO TaHHBIE O NEWCTBUM TUIAa3MWHOTEHA Ha 3TOT
MPOIIeCC OTCYTCTBYIOT. MBI WCCIIEIOBAIA BIIUS-
HUe TUTa3MWHOTeHa Ha arperamyuio TPOMOOIIMTOB,
WHAYLIUPYEMYIO pa3iudHbIMU aroHuctamu (ADP,
KoJIJareH, TpoMOMH), M ToKasaiau, 4To Lys-, HO
He Glu-njaasMMHOTeH OKa3blBaeT MHTUOUPY IO
a¢hdekT Ha BTOpYlO BOJIHY arperauuu [70, 71].
Bo3moxHo, addexT Lys-nmiaasMmHOreHa MOXET
OBITH OOYCJIOBJIEH TTOSIBJICHWEM TIJIa3MHWHA Ha TI0-
BEPXHOCTH TPOMOOIIMTOB MJIV €TO CBI3BIBAHUEM C
MMPOTEMHAMHU, CEKPETUPYEMBIMU BO BpeMsT BTOPOIt
BOJIHBI arperaliii U MPUHUMAIOIINMK HETIOCPeI-
CTBEHHOE y4yacTHe B Tpollecce arperauv — (u-
OpPMHOTEHOM, BUTPOHEKTUHOM, TPOMOOCITOHIM-
HOM [72]. JInst BBISICHEHUSI MeXaHM3Ma JIEHCTBUS
Lys-turasMuHOreHa TpeOyloTCS TOMONTHUTETHHBIE
HUCCJIEIOBAHUSI.

HzydyeHne BoO3neiCTBUS KOMIIOHEHTOB TIIa3-
MWHOTEH/TITA3MUHOBOM CUCTEMBI Ha (hU3UOJIOT -
yeckre (YHKIIMU TPOMOOIIUTOB TPEICTABIISIOTCS
MEepPCIeKTUBHBIM, TIOCKOJIBKY WCIOJb3yeMble B
COBpPEMEHHON MeIWIIMHEe TIperapaThl, IMOIaBIIsIiO-
e TPOMOOIIMTAPHYIO arperammnio, UMeoT orpa-
HUYEHHOe TIpuMeHeHue [73].

Buomnornyeckue 3¢dexThl MiIa3MHUHOreH,/
IJIa3MHHA, ONMOCpexyeMble
penenTopamMu SHAOTEJHOIUTOB

IIpn paccMOTpeHHUU TIPOLIECCOB, TTPOMCXOMI S~
IIVX Ha TTOBEPXHOCTHU SHAOTENNSI, OCOOBIM MHTE-
pec MPEICTaBISIOT CUCTEMBI C yYacTHEM aHHEK-
cuHa Il m aktuna. Iloka3zano, yro anHekcuH Il
BBITIOJTHSIET POJIb COpelenTopa s TJIa3MHUHO-
reHa M TKaHeBOTO aKTWUBATOpa, a TaKXe CTUMY-
JTMpyeT oOpa3oBaHMe TTa3MWHA Ha TTOBEPXHOCTH
SHAOTENATBHBIX KJEeTOK. Eciam KiIeTkm 3HIO-
TeausT 00paboTaTh AHTUCMBICIIOBEIMU OJIMTOHY-
KJICOTUIaMU, TPEICTABISIONIMMU  TTOCJIEeI0BA-
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TeabHOCTh ocHoBaHul K-JIHK annexkcuna II, To
CBSI3bIBaHME TLJIa3MUHOTreHa U t-PA cHuXXaeTcsd Ha
40 u 50% coorBercTBeHHO [74]. TakuM 00OpaszoM,
pOJib aHHEKCHMHA KaK pelenTopa IJIa3MUHOI€Ha
u t-PA Ha MoOBepXHOCTM 3HIOTENMS OKa3bIBaeT-
Csl BecbMa 3HAuuTeIbHONM. AHHeKCUuHY II oTBOmST
TaKXXe OIpPEIeJEHHYI0O POJib B Pa3BUTUU aTepoO-
ckiiepo3a. B aToM mpoliecce BO3MOXHO yuyacTue
JIBYX IOIOJHUTEIBHBIX KOMIIOHEHTOB — apolLp(a)
U roMouucterHa. B onblTax in vitro ¢ KjeTKamu
9HJIOTENUS MOKa3aHo, 4To apolLp(a) KOHKypupyeT
¢ aHHekcuHoMm Il 3a B3aumojaeicTBUE C TJIa3MU-
HoreHoM. Torjaa Kak JJMITOMPOTENHOBBIE YACTULIBI,
B COCTaB KOTOPBIX BXOAUT apolp(a), He oOKa3bl-
BalOT BJIMSAHUSA Ha t-PA-3aBUCHMYIO aKTHBalUIO
IJIa3MMHOTeHa B XKUIKOK (pa3e, Ha MOBEPXHOCTHU
SHJOTEINS ITOT MPOLEeCC MOMABISETCS HUMU Ha
93%. YuutbiBas, 4TO apolp(a) HakamIuBaeTcs
B aT€POCKJEPOTUYECKUX OJISIIKAX, CBSI3b MEXIY
pPa3BUTUEM aTEPOCKJIEPO3a U CHUXKEHUEM TTOBEPX-
HOCTHOIo (pMOpMHOJIM3a CTAaHOBUTCS OYEBUIHOIL.
i roMoLMCTEMHA TPEANoaraloT CyllecTBOBa-
HHUe npyroro MexaHusma. [TokazaHo, 4ToO B3auMO-
nevictBue t-PA ¢ kjleTKaMy SHIOTENNS U aHHEKCH -
HoM Il MoXeT MHIrMOMpPOBATHCSI TOMOLMCTEMHOM
BCJEACTBUME  (OPMHUPOBAHUS  AUCYJIbOUIHOTO
KOMIIJIEKCA MEXNY TOMOLMCTEMHOM U aHHEKCU-
HoMm II. M3noxxeHHbIe MeXaHU3MBbI, HECMOTPSI Ha
CBOIO TIPUBJIEKATEBHOCTh, HEJIb3S CYUTATh OKOH-
YyaTeJbHO YCTAHOBJIEHHBIMU, WX IOATBEPXKIECHUE
TpebyeT MpOBEAEHUS AOMOJHUTEIbHBIX WCCIEN0-
BaHUM Ha MOIEJIX in vivo.

CIocoOHOCTb K B3aMMONEHCTBUIO C TIJIa3MU-
HoreHoM, t-PA u apoLp(a) mposiBisieT u Ipyroi
pelenTop, oOHapyXXeHHbI Ha 3HAOTEJIUU, — aK-
TuH [75]. UMEHHO aKTUH, 10 MHEHUIO aBTOPOB,
WUIpaeT IJIaBHYIO POJib B CBSI3bIBAHWM BbILIEYKa-
3aHHBIX JIMTAHAOB C BHAOTEJMAJIbHBIMU KJIETKAa-
MU 4esioBeKa. BaamMozeiicTBue TJIa3MUHOI€HA
C aKTMHOM Ha TIOBEPXHOCTU 3SHIOTEIUS MOXET
UMETb pasjiMuHble TocaeacTBusg. M3aydad mnpo-
1IeCCbl MUTpalMy OITYXOJIEBBIX KJIETOK SHAOTE-
JIMAJILHOTO MPOUCXOXICHUSI, aBTOPhI padboThl [50]
npemiaraloT  CJIEAYIOUIYI0 TOCIeA0BATEIbHOCTD
coObiTuit. IlMa3MMHOIEH CBS3bIBAETCSI C IIOBEPX-
HOCTHBIM akTWMHOM uepe3 KJ5. BzaumoneiicTBue
YPOKMHA3bl C €€ peuernTopoM Ha 3SHIOTEIUU
NPUBOAUT K aKTUBALIMU TMJIa3MUHOTeHa U oOpa-
30BaHMI0 Mmia3MuHa. Haxoasce B KoMmIuiekce ¢
AKTUHOM, MJAa3MUH CIIOCOOCTBYET KJIETOYHOU MU-
rpamnyu, paculerisiss KOMIOHEHThl 3KCTPaLEIio-
JisipHOro Marpukca. ITnasMuH Takke MOXET CIo-
COOCTBOBATh MPOSIBJAEHUIO AaHTMOTE€HHBIX CBOWMCTB
OIYXOJU, aKTUBUPYS DHIOTEIUATbHBIE (PaKTOPbI
pocra VEGF-C u VEGF-D, koTtopbie SIBISIOTCS
MOIIHBIMU MHAYKTOpaMu aHruoreHesza. C apy-
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TOM CTOPOHBI, IJIa3MUH, CBS3aHHBIA C aKTUWHOM
Ha MOBEPXHOCTU BHAOTENIMS, MOABEPraeTcs ayTo-
Jerpagauuu. B pesynbrare obpasyeTcsl MoeKyJia
anruocratuHa — K1-4,5 — ¢ ykopoueHHbIM K5.
OO0pa30BaBIIMIICS AHTMOCTATUH BBICBOOOXIACTCS
U3 KOMILJIEKCA C aKTMHOM M TIOCTYHAaeT B KpoO-
BOTOK. M3BECTHO, UTO aHTMOCTATUHBI SBJISIOTCS
MHIUOMTOpaMU aHruoreHesa. TakuM o0Opa3om,
IUIa3MUHOTEH/TIJIa3MUH, CBS3BIBAsCh ¢ aKTUHOM
Ha 2HJIOTENN, MOXET 00eCreunBaTh JIOKAJIbHBI
AHTMOTeHHBbIN 3¢ PeKT, 0OYCIOBICHHBIN ITI1a3MU-
HOM, 1 aHTUAHTUOTreHHBbIN 3 dekT Omaromaps: 06-
pa30BaHUIO AHTMOCTATUHA.

Peryasnusa nia3MAHOT€HOM/TLIA3MHHOM
AKTHBAIMM, CEKPelUd, MUTPALUH
U anonTo3a MOHOUMTOB U Makpodaros

MoHouuThl 1 Makpodaru Kak KJIeTKU IIpea-
CTaBJSIONIME AaHTUTEH, a TakKXXe BbICBOOOXIAlO-
mue 3(PdEKTOpHbIE MOJEKYJIbl — LUTOKUHEI,
JICMKOTPUEHBI U TKaHeBOI (paKTOp, UTPaIOT KJIIO-
YEBYIO POJIb B BOCIIAJIMTEJILHOW peakiiuu. Murpa-
1IMS1 MOHOLIMTOB K Yy4acTKY BOCHAJIEeHUS — CJIOX-
HBIM MPOLIECC, KOTOPbIM BKJIIOUAET UX aATre3UI0 Ha
SHAOTEIMABbHBIX KJIETKAX, IPOXOXIEHUE uepe3
CTEHKY COCYIOB M OKOJIOCOCYAMUCTYIO COENMHMU-
TeJIbHYIO TKaHb U MUTPALIMIO TTIO XeMOTAKCUYECKO-
My rpagueHTy [76, 77]. HeobxoquMbIM yCiioBHEM
MUTPALMKU MOHOLIMTOB U3 OJHOM TKaHU B APYTYIO,
B TOM 4uciie U3 neprucepulyeckoil KpoBu, SBISET-
cd yyacTue MpOoTeuHa3, CIOCOOHBIX PaCLIEIISTh
SKCTpaLEC/UTIONIPHbIE MPOTEUHBI, TaKue KakK (hu-
OpuH, JaMUHUH, (UOPOHEKTUH, dakTop (OH
Bunnedbpanga, TpomMOocnoHAMH. MHOroYMCIeH-
HbIE UCCJIEJOBAHUS MOKAa3bIBAIOT, YTO MOHOLIMTHI,
KakK U OOJIBIIMHCTBO KJIETOK KPOBH, CBSI3bIBAIOT
Ha CBOEH TOBEPXHOCTU ILIa3MUHOTEH/TIIa3MUH
U, TEM CaMbIM, P€aIU3yIOT OOJBIIMHCTBO CBOMX
ouojornyeckux Gynkuuii. IlmazmuH, reHepu-
pyeMblii Ha TIOBEPXHOCTU KJIETOK, MHAYLMUPYET
arperauuvio HeMTpo@uoB, AerpaHyIsIIUI0O TPOM-
OOLIMTOB, OCBOOOXKICHUE apaXUAOHOBOI KMCJIOThI
U3 DHJOTEIUATbHBIX KJIETOK U JIEWKOTPUEHOB U3
MOHOULMTOB. TakuM 006pa3oM, Mia3MUH BbITOJHS-
€T POJib MPOBOCHAJIUTEIBHOIO arOHUCTA.

IIpu xpoHMYECKUX BOCIAJCHUSIX, OCOOEHHO
MpHU aTEPOCKJIEPO3€E, CBI3AHHOM C MOBPEXJIEHUEM
CTEHKM COCyJia, MOHOLIUThI U MaKpodaru siBjisioT-
cq maToysormyeckumu ¢axkropamu. OYyHKIIMOHU-
poBaHHW€ MOHOLMTOB KaK aHTUTEHIIPE3eHTUPYIO-
IIMX KJIETOK TpeOyeT aKTUBaUUKU JIUMPOKHUHAMU
T-kyerok, Hampumep, y-UHTepHEpPOHOM, WU
OakTepuaJibHbIMU 3HAOTOKCMHAMU. AKTUBAlIUS
MOHOLIMTOB O3HAYaeT WHAYKIUIO WU YCUJIEHUE
9K30T€HHBIX M DHAOTM€HHBIX KJIETOUHBIX MPOLEC-
COB, KOTOpbIE 00OecCIreurMBalOT UMMYHHYIO peak-
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uuio. BaxHyio poib B 3TUX Mpolieccax MIrpaeT
ayTOKPUHHAs cTUMYyIsiums [78].

CylIecTBYIOT MHOTOUYUCICHHBIE TOKa3aTellb-
CTBa TOro, UTO IUIa3MUH SBJISETCS MOIIHBIM,
crieliuduYecKuM aKTMBaTOPOM MOHOIIMTOB YeJIO-
Beka. B konue 80-x rogoB Simmet u Luck [79]
COOOIIMIN, YTO CBEpThIBAHUE ILIEJIbHONW KPOBU
yeJioBeKa in vitro COIpOBOXIAeTcs o0pa3oBaHU-
eM uucrenHun-neiikorpueros (LT C4, LT D4, LT
E4) B pesynbrare akTUBALlUU S-JIUTMTOKCUTEHA3HO-
ro mMyTW MeTaboju3Ma apaxuJIOHOBOW KHUCJIOTHI.
JonosHUTeNIbHBIE WCCASNOBAaHUSI C ayTOJOTHUY-
HBIMU KJIETKAMU TMOKa3aJiu, YTO KOHTAKTHas aK-
TUBAIUS S-JTMITOKCUT€HA3HOTO MyTU B CBEPHYB-
LIeKcsl KPOBU MpoucxoguT Ha MoHouuTtax [80]. B
pe3yabTate MHKYyOAllMM MOHOHYKJEapHBIX Jiek-
KOIIUTOB, HO HE MOJUMOPGMHOSIACPHBIX HEUTPO-
¢uaoB, ¢ pekaJbUUMHUPOBAHHON ILIa3MOM, akK-
TUBUPOBAHHON KOHTAKTHBIM IMyTEM, TPOUCXOIUT
BBICBOOOXIEHUE JIEHKOTPUEHOB, YTO CBUACTENIb-
CTBYET O KJIETOYHOI CIelU(PUUHOCTU MeXaHU3Ma
akTuBanuu [81]. B To ke Bpems, 3Ta peakLus
HE 3aBUCUT OT TPOMOMHA, KOTOpbIA oOpa3yeT-
csd BCJENCTBME 3allycka KackKaja KoaryJisiuu Hu
CTUMYJIMPYET aKTHUBALIMIO IIMKJIOOKCHUTEHA3HO-
ro MyTH MeTaboaM3Ma apaxuJOHOBOM KHUCIIO-
Thl, MMPUBOMASIIET0 K OMOCHHTE3Y MPOCTAHOUIOB,
MOCKOJIbKY B TIPUCYTCTBUM  CHEUM(PUYECKOTO
WHIuOMTOpa TpoMOMHA — TelapuHa, YPOBEHb
JIEMKOTPUEHOB He M3MeHseTcd. B xome moucka
CTUMYJISITOPAa aKTUBALMU S-JIMITOKCUTEHA3HOTO
nytTu B nepudepuueckux MoHouuTax Weide u
C0aBT. [82] MpennosoXKuian, YTO UM MOXET ObITh
TJIa3MUH, TaK KaK Ha MOBEPXHOCTU MOHOIIMTOB U
MOHOLIMTOUIHBIX KJIeTOK JuHuu U937 mmerorcd
y4acTKU CBSI3bIBaHMSI TLJIa3MUHOI'€HA/TJa3MuHa,
a KOHTaKTHasl aKTMBallMsl BHYTPEHHEro Kackana
CBEPTbIBAaHUSI KPOBU OOYCJIOBJIMBAET TOSIBJIEHUE
(ubpuHOAUTUYECKOI  aKTMBHOCTU. JlajbHeil-
II1e SKCTIIEPUMEHTBI MOKa3aJu, YTO aKTHBATOPbI
IJIa3MMHOreHa — CTPEeNTOKMHAa3a U ypoKrHasza (B
3aBUCUMOCTU OT KOHLEHTPALMU), YCUIUBAIOT aK-
TUBALIMIO MOHOIIMTOB B KOHTaKT-CTUMYJUPOBaH-
HOW KpoBU. MHrMOUTOpPHI Maa3MUHA allpOTUHMH
1 o,-APm GIOKMPYIOT KOHTAKT-OIOCPENOBAHHY O
5-JIMMNOKCUTEHA3HYI0 aKTUBHOCTb MOHOIIMTOB.
MoHOKIOHAJIbHBIE aHTUTEIa MPOTUB (pparMeHTa
IJIa3MMHOreHa, COAEpPXallero KaTraauTU4YeCKUid
JOMEH U TSTbI KPUHIJ, MOJHOCTbIO OJOKUPYIOT
S5-JIMMOKCUTEHA3HYIO CTUMYJISILIMIO B MOHOILIUTAX,
WHKYOUMPOBAaHHbBIX KaK ¢ Ooratoil, Tak u OeaHOM
TpoMOoLUTaMU I11a3Moil. IlepedyucieHHbIe AaH-
HblE€ CBUJIETEJILCTBYIOT B MOJIb3Y TOrO, UTO Ijia3-
MUH SIBJISIETCS aKTUBATOPOM S-TUITOKCUT€HA3HO-
ro nytu B MoHouuTax. CrieliuuIHOCTb AeHCTBU S
Mi1a3MuHa TMoATBepxkaaeTcs psaoM dakTos. Bo-
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nepBbIX, aHajorn jusnHa — 6-AT'K u AMCA,
onokupylome LBS Monekynbl miaasMuHa, WH-
TUOUPYIOT €ro CTUMYIMUpYIouit 3¢pQeKT; BO-
BTOPBIX IJIS1 peajin3aluu 3Toro addexra HeoOX0-
IUM KaTaJIUTUYECKUI LIEHTP DH3UMa, TTOCKOJbKY
HY MJIa3MUHOTEH, HU TJIa3MUH C 3a0JIOKMPOBaH-
HbIM aKTUBHBIM LICHTPOM HE aKTHBUPYIOT MOHO-
LUTBI, B-TPETbUX, NPYIUE€ MPOTEHMHA3bl — TPOM-
OuH, XxuMoOTpuricuH, karencuH G, daktopbl Va
u Xa He BBI3BIBAIOT CEJCKTHMBHYIO aKTUBALIMIO
S-nmunoxkcureHasHoro mytu [82, 83]. Takum obpa-
30M, IUIa3MUH, 00pa3ylolIuiics Ha MOBEPXHOCTHU
MOHOLIMTOB B pe3yJibTaTe aKTUBALIUM KOHTAKTHO-
ro MyTU CBEPTHIBAHUS KPOBU, UHAYLMPYET CHUH-
Te3 JIGMKOTPUEHOB B 4YEJIOBEUECKUX Iepudepu-
YeCKMX MOHOLMTAax M, TeM CaMbIM, YYacTBYeT B
peryasiliuyi U pacnpoCcTpaHEHUM BOCIAJIUTEIbHO-
ro mpouecca. Bo3aMOXHO, UTO MMEHHO TLJIa3MUH
SIBJISIETCS] CBSI3YIOIIMM 3BEHOM MeEXIy KacKaaoM
KOaryIsiMy U BOCTIAJIUTEIbHBIMU PEaKIIUSIMU.

Ilpy BocmanuUTETbHOM OTBETE MOHOILIMTHI
MUTPUPYIOT U3 KpPOBOTOKAa K MECTy BocHaje-
HUS B pe3yJibTaTe XeMoTakcuca — Ipoliecca MU-
rpaluy KJETOK K XemoarTpakTaHTy. I[linasmuH,
oOpasyluiica Ha MeMOpaHe KJIETOK, BBI3bIBAaeT
XeMOTAKCUYEeCKUII OTBET MOHOLMTOB, CpaBHU-
MBIl C TeM, KOTOPBIA OOYCJIOBJIEH CTaHIApPTHBLIM
xemoaTTpaktantoM — FMLP [84]. Wccnenosa-
HMS ITUIA3MUHOIIOCPENYEMOM Te€Hepaluu JIEHKO-
TPUEHOB MOHOIIMUTAMM TIOKa3aau, 4YTO IPUCYT-
CTBME TIJJA3MMHOT€HA HE OKa3bIBajO BIMSIHUS
Ha WHAYHUPYEMYIO TIJIa3MUHOM CTUMYJISIIHUIO
moHouuToB [83]. CiemoBarenbHO, OMOCPEAYEMBIiA
IUIAa3MUHOM, XeMOTAaKCUC MOHOIIUTOB MOXET IPO-
UCXOAUTH IMpU (PU3UOJOTMUECKUX YCIOBUIX. Xe-
MOTakKcuueckuili 3¢ ekT miaasMuHa creuuduiyeH
IJIST MOHOIIMTOB, TOCKOJIbKY HE TIPOSIBISIETCS Ha
noauMopHosaepHbIX HelTpoduiax [84]. Ilo-
Ka3aHo, YTO IJIs TPOSIBJICHUS IJIa3MUHOIOCPE-
JYyeMOTO XEeMOTaKCHuca MOHOLIMTOB HEOOXOTMMBbI
kak LBS, Tak M MHTaKTHBIA KaTaJlUTUYECKUL
LHeHTp dH3uMa, Tak Kak AMCA B 3aBUCUMOCTU
OT KOHLEHTPAlMM UHTUOMPYET XeMOTaKCUUYECKOe
JOefCcTBUE IUIa3MMHA, a TMJIa3MUHOTEH U TLIa3-
MHUH C 3a0JIOKUPOBAHHBIM AKTUBHBIM LIEHTPOM
HE CTUMYJIUPYIOT XEeMOTAaKCUC MOHOLUTOB [84].
ITonoOHbIe 3(hPexkThl HabIOAAIOTCSI MPU CTUMY-
JSLUM TIJIa3MUHOM 00pa3oBaHUS JEMKOTPUEHOB.
Bo3MmoxHO, 3TO sBAsSETCS OTpaxeHueM oOle-
ro MeXaHW3Ma CTUMYJISIUMU KJIETOK TJIa3MUHOM.
3HaunMmocTh LBS M akTUBHOro LeHTpa 3H3U-
Ma TIOKa3aHbl IJISI MHAYLUPYEMOM IJIa3MUHOM
arperaiuvu MoJuMOpGHOSIEPHBIX HEUTPOdUIIOB
U paHHel (a3pl MIA3MUHCTUMYJIUPYEMOTO BbI-
CBOOOXIEHUS apaxyIoHaTa U3 3HIOTEIUATbHBIX
KJIeTOK ObIKa [85, 86].
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Penientopsl 1711 XeMOTaKCUYECKMX areHTOB
accouuupyior ¢ G-nmporemHaMu, 4YTO ObLIO J0Ka-
3aHO C IIPUMEHEHUEM cIeuu@UuUIecKnux 0akTepu-
aJIbHBIX TOKCMHOB, TAKMX KaK TOKCUH KOKJIOIIA.
DTOT NMPOTEMH MHTUOMPYET CUTHAJBbHYIO TpaHC-
OYKIIMIO U XeMOTaKCHUC YeJIOBEYECKHUX MOHOIIUTOB,
KOTOpbIE CTUMYJIMPOBAJIN XeMOATTpaKTaHTaAMU —
MCP-1 unu FMLP [87]. I1nasMuH-uHgyuupye-
MBI XeMOTaKCUYECKUIA OTBET TaKXKe UHTUOMpYyeT-
€ TOKCMHOM KOKIJIIOIlIa. ABTOPHI AEJNal0T BBIBO,
YTO B Mepeaadye XeMOTaKCUYeCKOIo CUTHaJia ria3-
MHUHA MPUHUMAET YydyacTUE YYBCTBUTEJbHBIN K
TOKCUMHY KoKJtola G-npoTerH. JIpyruM BaxkKHbIM
KOMIIOHEHTOM TPAHCAYKIMK XeMOaTTpaKTaHT-
HOro CHUTrHaja TiJa3MMHA SBISIETCS TIPOTEUH-
kuHaza C. JIBa CTpYKTypHO U (PYHKIIMOHAIBHO
pa3IUYHBIX MHIUOMTOpa MPOTEMHKMHa3pl C —
1-o-rekcanenuuna-2-0-MeTUI-rac-rIULUEPUH U Xe-
JIEPUTPUH — OKa3bIBAlOT MHIMOUPYIOIIUI 3D PeKT
Ha XEMOTaKCUYECKYI0 aKTHMBALMIO MOHOIIUMTOB,
CTUMYJIMPYEMYIO TLJIa3MMHOM, UTO TOATBEpXaa-
€T BaXHYIO poJib NMpoTeMHKUHA3bl C B MJIa3MUH-
WHIYLMPYEeMOIl MUTpAallMi MOHOLUMTOB. I1n1azMuu
TakXXe WHUIUUPYET 3HAUYUTEJbHOE YBEJIMUYEHME
konuuectBa cGMP. MHrubutop 1IMTO30JbHOM
ryanunaroukiaassl — LY 83583 HeliTpanusyeT oba
sdpdekTa miasMuHa — yBeaudyeHue cGMP u xe-
MOTaKCUYECKHUII OTBET, UTO YKa3blBaeT Ha Bax-
HYyI0 posib (ochopuirpoBaHUsl 3aBUCUMOIO OT
G-KuHa3, WIS IpoTerHa, KJIeTOYHONW MUTpaIlnH,
BBI3BIBA€MOM MJIa3MUHOM [84].

B mpouecce BocmajieHUsT MOHOLIMTHI M Ma-
Kpodaru mnoaBepramTcsd arnonrtody. MHIyKLus
aroriTo3a oOeclmeyrBaeT MeXaHU3M peryasuuu
BOCMAJUTEILHOTO OTBETA MyTeM YCTPAaHEHUS aK-
TUBUPOBAHHBIX U AUPDEPEHIIUPOBAHHBIX MOHO-
HUTOB/MakpodaroB. HMccinenoBaHUsS TOCISIHUX
JIET MOoKa3aJiv, YTO MJIa3MUHOIEeH CIIOCOOEH BJIU-
SITh Ha afnomnTo3 MOHOLUTOB [88]. MoHOHYKIeap-
Hble KJETKH, BbIACICHHBIC U3 JOHOPCKOI KPOBHU,
1 MOHOLUMTOUAHBIe KieTKu TuHum U937 obpaba-
ThIBaJM MHAYKTOpaMu amnonrto3a — TNF-a uiu
nukgorekcumuaoM. FACS-aHanu3 KJIETOK TI0-
Kaszaj, 4TO Ha paHHEH CTaauu arorTo3a yBeIu-
Y1BaAeTCs KOJIMUYECTBO CBSI3bIBAEMOIO C KJIETKAMU
mia3mMuHoreHa. Crienu@uyHOCTb ATOr0 B3aMMO-
JNEHCTBUS TTOATBEPXKAACTCS TeM, YTO OHO MHTUOU-
pyetrcs 6-AI'K [89]. FACS anamu3 kaetok U937
UHKYOMpoBaHHBIX ¢ TNF-0 1 yBea1nuMBaoleics
KOHIIEHTpallueil TIa3MUHOIeHa MoKasaJj, 4To 3U-
MOTeH HEeHTpaju3yeT arornTo3 MOHOIIUTOUIHBIX
KieTok, BbI3BaeMblii TNF-o. IlnasmMuHoreH B
KOHILIEHTpaluu 2 MKM CHUXaeT MPOLIEHT KJIEeTOK,
HaxXOMSIIMXCS Ha CTaAuSIX paHHEro M TMO3IHEro
aroriTo3a, U BOCCTAaHABIMBAET KOJIUYECTBO KU3-
HecnocoOHBIX KjeToK. ITomoOHbII 3¢ deKT miia3-
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MUHOTeHa OBbLI TMOJy4YeH IpU LIMKJIOTeKCUMMU-
OIUHIYLIMPOBAHHOM arolTo3¢ MOHOLUMTOUIHBIX
KJ1eToK 1 MOHOLIUTOB U TNF-a-uHAyLMPOBAaHHOM
arorTo3¢ MOHOHYKJIEAPHBIX KJETOK KPOBU. DTHU
JaHHbIC YKa3bIBAIOT HA TO, YTO IJIA3MHHOTE€H MPU
(buznomornyeckoir KOHIIEHTpPALIMM  TPOSIBISET
LUTONMPOTEKTOPHKIE cBoiicTBa. OOpaboTKa Iias-
MUHOTEHOM O0OMX THUIIOB KJIETOK TaKXe 3aMEeTHO
CHMKAeT BHYTpusaepHYyI0 ¢dparMeHTauuio JHK
M TIOHMXKAeT YpOBEHb aKTMBHBIX Kacrmas — 3,8.9
[88]. 6-AT'K mONHOCTBIO HEHTpajM3yeT aHTH-
anoInTUYecKuil 3(p¢exT MmiasMuHOreHa Ha KJeT-
Kax, obpaboraHHbIX KaKk TNF-o, Tak M LMKIIO-
TeKCUMUIOM, YTO CBMIAETEJbCTBYET 00 y4acTUM
KPUHIJIOBBIX JOMEHOB IJa3MUHOTeHa B MHIMOU-
poBaHMuM amnonTo3a. OgHAKO MPOAYKTHI 2JacTas3-
Horo tugponusa ruiasmuHoreHa — Kl1-3, K4 u
pekoMOMHaHTHBIT K5 — He BIMSIOT Ha amoITo3
MOHOLIUTOB. B TO ke Bpemsi ¢parMeHT IJIa3MU-
HOTE€HA, COJEPXKAIUMMA KATAJIUTUUYECKUN JTOMEH
u K5 mHrubupyer amnomnto3 MOHOLMTOB, HO Me-
Hee 3¢ (GEeKTUBHO, YeM HATUBHBINA IJIA3MUHOIEH.
LluTOnpOTEeKTOPHBIE CBOMCTBA IJa3MMHOTeHA He
MPOSIBJISLINCh TPU UCIOJb30BAaHUU MYTAHTHOTO
3uMoreHa ¢ 3aMeHoit D(646)E n anTtuTen npoTus
PAR-1[88]. Takum obGpa3oM, Ajs MMOJHON peaiu-
3allM¥ aHTHATIONTUYECKON (PYHKIIMM MJIa3MUHO-
reHa HeOoOXOAMMBbI KaK KPHUHIJIOBBIE CTPYKTYPHI,
TaK U KaTaJUTUUYECKUN LIEHTP.

AKTUBaALIMS MOHOLIMTOB COIPOBOXKIAETCS
BKCIIpeccHueil TPOBOCHAIUTEIbHBIX TeHOB. [1na3-
MHWH B MOHOILIMTax BbI3bIBaeT akKcrpeccuto TF u
uuToKMHOB: IL-la, IL-1B, TNF-a, a Takxxe CUH-
1e3 MPHK »Tux nporeunnHos. IlnasMuH ¢ aKTUB-
HBIM LIEHTpPOM, 3a0joKupoBaHHLIM D-Val-Phe-
Lys-XJI0pMeTUIIKETOHOM, HE BbI3bIBA€T MOAOOHBII
apdekt. Ikcrnpeccus MPHK  umHrubupyercs
aHayorom jausnHa — AMCA, nmoaTBepxaas, 4TO
MJa3MUH CBSI3bIBAaeTCs ¢ MOHOIIMTaMu 4yepe3 LBS
KPUHIJIOBBIX TOMEHOB. DKCIPECCUs IMTOKUHOB U
TF ne HabmiogaeTcs mpy aKTUBALlMM MOHOLIMTOB
IPYTUMU CTUMYJISITOPAaMM — aKTMHOMUIIMHOM D
nau nukjaorekcumugom [90].

DKcrmpeccusl TeHOB TpU aKTUBALMU KJIETKHU
peryaupyercs ¢akTopaMu TpPaHCKPUIILIUMU, Ta-
kumMu Kak NF-«xB u AP-1. LleHTpbl CBSI3bIBAaHUS
NF-xB oOHapykeHbl B IIPOMOTOPHBIX y4yacTKax
MHOXecCTBa reHoB, HanpuMmep, 1L-1, IL-6, TNF-aq,
MCP-1, TF. Cuuraercs, uto NF-xB urpaer uen-
TpaJibHYIO pPOJb B KOOPAMHAIIMM TEHHOM BKC-
Mpeccur MOHOLMTOB M Makpodaros [91, 92] u
obecreunBaeT MOJIEKYJISIDHYIO OCHOBY KJIETOU-
HBIX OTBETOB Ha pa3Hble CTUMYJbL. Hauboiee ya-
cTo BcTpevaromasicsa gopma NF-xB — rereponu-
Mep, COCTOSIIIMIA U3 CyObeTMHULBI pb5 U OTHOM
n3 cyobenuuul pS0 unm pS52. Merogom EMSA
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MOKAa3aHO, YTO IJIa3MUH BBI3BIBAET AKTUBALIUIO
¢akropa TpaHckpunuuu NF-xB, comepxaliero
KOMILJIEKC TTPpOTeMHOB p65 n p50 naum c-Rel.

B nuTonnasmMe HeCTUMYIMPOBAHHBIX KJIETOK
NF-xB HaxonuTcsi B KOMILIEKCE C UHTMOUTOPHbBI-
mu niporerHaMu IkB-a u IkB-f. Kak mokaszanu
SKCIIepUMEHTaJIbHbIC TaHHbIC, TJIA3MUH BbI3bIBa-
eT ObIcTpyIo Aerpagauuio IkB-a ¢ omHOBpeMeHHOI
aktuBauueir NF-xB, a Takxe nerpagaiuio 1pyro-
ro HuMTonJjasmMaruuyeckoro uHruoutopa NF-xB —
p105. [90]. [IpoTeoau3 UHTMOUTOPHBIX TPOTEMHOB
NF-«xB aBisercs pe3yjabTraToM UX ochopUaInpo-
BaHMug crenuduuyeckumu kmHazamu — IKK-o u
IKK-B. TTnazMuHOBasi CTUMYJSLIMS MOHOLIUTOB
TakXe BbI3BIBACT CBS3bIBaHUE (haKTOpa TpaHC-
kpunuuu AP-1, coctosiiero u3 Jun-D, c-Fos uiu
Fos-B mumepoB, ¢ JJTHK. ITockoabKy (yHKIIHO-
HaJbHbIE PELENTOpPhl TJIa3MUHA ellle He UICHTU-
(uLMpoBaHbI, MEXaHU3M TepeaauyM €ro CUrHaia
K NF-«xB unu AP-1 ocrtaercst HeuzBecTHbIM [90].

Ilna3mMuH cnoco0eH aKTMBUPOBATh B MOHO-
LIMTaX HECKOJbKO CHUTHAJbHBIX KacKamoB, KOTO-
pble KOOIEpUPYIOTCA TP MHAYKIIMU TPOBOCIHA-
JINTEJIbHBIX TeHOB (puc. 2).

OmuH U3 OCHOBHBIX CHUTHAJIbHBIX MYTei,
KOHTPOJMPYIONIMX IKCIPECCUIO Pa3HBIX MPOBOC-
MaJuTeNbHBIX TeHOB, CBSI3aH C MMTOTEHAKTHBU-
pyemoit mporernHkuHaszoii (MAPK). IlokaszaHo,
YTO B MOHOIIMTAX YeJoBeKa IIa3MUH CTUMYJIHUPY-
eT MAPK curnaiauHr dyepe3 ¢ochopuinpoBaHue
1 TeM caMbIM akTuBauio MAPK 3/6, 3a kotopoii
ciaenyet akTuBanusa p38 MAPK [94]. BenencrBue
dochopunupoBanust p38 MAPK dakrop TpaHc-
kpunuuu AP-1, cyllieCTBEeHHBIN [JISI 3KCIIPECCUU
reHoB uutTokuHoB U TF, cBaswiBaerca ¢ JHK.
AxtuBauusgs AP-1 nonHocTbio OJIOKMpYyeTCs B
pe3yibrare AeiicTBUsI nHruouropa p38 MAPK —
SB203580. ITma3sMuH [OOIMOJHUTEIBLHO 3aIlycKaeT
JAK/STAT curHanuHr uepe3 (ochopuirpoBa-
nue nporenHoB JAK 1, STAT-1 u STAT-3 [94].
C ucrnonn3oBaHueM MetogoM EMSA moka3za-
HO, 4TO B TeueHUe 20 MUH TOCJIe CTUMYJSIIUKN
MOHOLMTOB TiIa3MuHOM, Komriieke STAT/JITHK
cogepxut Oonbiie STAT-3- u meHbie STAT-1-
auMepoB. [lnasMUHUHAYLIMpPYEMOE CBSI3bIBAHUE
STAT-1 u STAT-3 ¢ IHK 6nokupyercst SB203580
u AG490 nnrudoutopamu p38 MAPK u JAK, co-
OTBeTCTBEHHO. MHrubupylomuii 3¢pEEeKT 3TUX
COCNMHEHUIN HE TMPOSBISIETCA TIPU CBA3bIBAHUU
NF-«xB ¢ IHK. Ctumynsnus ImjIa3MUHOM IIpU-
BoauT K akcrnpeccun MCP-1 u CD40, nasg xoTo-
poii HeobxonuMa aktuBauus p38 MAPK u JAK/
STAT curnanpHbIX ITyTeil. [IpuBeaeHHBIC JaHHBIC
YKa3bIBalOT Ha TO, YTO B MOHOIIMTAX IJIA3MUH 3a-
MyCKaeT MHOXECTBEHHbIC CUTHAJIbHbIC MYTH, KO-
TOpPbIE MOTYT TIepeceKaTbcsl U MPUBOISIT K TTOJHO-
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orjiaan

Plasmin Signaling

Puc. 2. Cxema undyyupoeannou naazmunom axmueayuu cueHarvHvix nymei — NF-kB, JAK/STAT u p28/

AP-1[93]

MacIlITaOHOM aKTMBAIIMA MOHOIIMTOB, HAYMHAS OT
CTUMYJISIIIAM OMOCUHTE3a JIMITUIHBIX MEIUATOPOB
JI0 DKCIIPECCHU T'€HOB.

Wrak, mia3MuH, BbI3bIBas IOJHOMACIITA0-
HYI0 aKTMBaIl1}0 MOHOIIMTOB YeJIOBeKa, BKJII0Yal0-
LIYI0 BBICBOOOXKICHUE JIUMUIHBIX MEIMATOPOB,
XeMOTaKCHUC, MHAYKIINIO IMTOKMHOB M TKAHEBOI'O
(akTopa, saBisgeTca NaTroPU3MOIOIMYSCKUM CTH-
MYJIOM, 3aJIeiiCTBOBAHHBIM B pacCIpOCTpaHCHUM
BOCITAJIMTEJILHOTO TIpoIiecca.

TakuM 00pa3oM, ILIa3MUHOIEH,/TIIa3MU-
HOBasi CHUCTeMa IIOMMMO (UOPUHOIUTUYECKOM
BBITIOJIHSIET B OpraHu3Me W Apyrue (Gunonoru-
YeCcKMe M IaToJIornuecKue (PyHKIIUM, peaausye-
Mble TyTeM B3aMMOJIEHCTBUSI 3UMOI€HA C pelern-
TOpaMU KJICTOK W PEryjsiueil MX aKTUBHOCTH.
IeHepupyeMblii Ha IOBEPXHOCTU KJIETOK ILja3-
MHWH HENOCPEJACTBEHHO MJIM 4Yepe3 aKTHUBAIlMIO
MAaTPUKCHBIX METaJUIONPOTEMHA3 BOBJIEKAETCSI B
MPOLIECChI MEXKJICTOYHOIO IPOTEOjIn3a, TeM ca-
MBIM yYacTBYsl B MUTPAllMU KJIETOK. AKTUBHPYS
WJIM OCBOOOXIast (haKTOphl POCTa, OH BIIMSIET Ha
npoudepalno 3HIOTSIUOINUTOB, CTUMYJIMPYS
IpollecChl aHruoreHe3a. [l1a3MUHOIEH, CBS3bI-
BasICh C Pa3JIMYHBIMU MPOTEHMHAMU-PEIEITOPAMM
Ha TIOBEPXHOCTH KJIETOK, MOXET MOIYJIMPOBaTh
MEXKJICTOUHbIC B3aMOICHCTBUSI, BIUsIS Ha ajare-
3110 MOHOILIMTOB WJIM arperaiuio TpoMOOLIMTOB 1
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HeliTpoduios. [11a3MUHOTeH/TIA3MUH Y4acTBY-
€T B PAcCIpOCTPAaHEHUU BOCHAJIUTEIBLHOTO IIPO-
1ecca. AKTMBUPYST PELIEITOPhl MOHOLIMTOB, I1JIa3-
MMH 3allycKaeT MHOXECTBEHHBbIC CHUTHaJIbHBIC
IyTU KJIETKH, TIPUBOMISIINE K SKCIIPECCUU TeHOB
M MHIYKIUU IIUTOKWHOB. MEXMOJEKYISIpHBIC
B3aMMOJIEUCTBMSI TIa3MUHOIeH/IIJIa3M1UHa obec-
MEYMBAIOTCS CTPYKTYPHBIMU OTIMYMUSIMU JIUTAHI-
CBSI3bIBAIOIIMX YYAaCTKOB KPMHIJIOBBIX TOMEHOB U1
KOH(OPMAIIMOHHON M3MEHUMBOCTBIO MOJIEKYJIbI.
JanpHeWIe HUCCAeIOBaHMSI TIPOIIECCOB € ydac-
THEM IUIa3MUHOI'CH/IIa3MMHA B CUCTEME I'eMO-
cTaza OymyT HallpaBJIeHbl Ha pelleHue IpooieM,
CBSI3aHHBIX C TPOMOOI€HEe30M, OHKOT'€HE30M 1 aH-
TUOIaTUSIMMU.

POJIb ITNIASBMIHOT'EH/IIJIASMIHY
Y ®YHKIIOHYBAHHI KJIITUH KPOBI
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B ormisini npeacraBieHo AaHi PO CTPYKTYPHi
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MIXMOJIEKYJISIDHMX  B3a€EMOIii Ta  BU3Haya-
IOTh PI3HOMAaHITHICTh ii OioJIOriYHUX (YHKIIIHA.
Hageneno OCHOBHI MPUHLMIINA Ccy4yacHoO1
kjacudikallii  Mjaa3MiHOTEHOBUX  PELENTOPiB
Ta (paKTOpM, 1O BIJIMBAIOTh HA iX EKCIIPECilo.
PosrngpmaioTbess MexaHi3MHM, 1O PEryJjio-
IOTb YTBOPEHHSI Ta AaKTUBHICTb IJIa3MiHY Ha
MOBEPXHI KJIITUH, (PiOpMHY Ta MPOTEIHAX EKC-
TpaLeJIOJIIPHOrO MaTpUKca. Y3arajJbHEHO HaHi
JiTepaTypu Ta BJIACHUX JOCJiIXXEHb aBTOPiB
CTOCOBHO BIUIMBY IIJIa3MiHOreH/TJIa3MiHy Ha
arperaiiifo TpoMOOLIMTiB, IHAYKOBaHY pi3HUMU
aroHicramu. OOroBOpIHOETbCSI TUTAHHS  IIPO
y4yacTh MJa3MiHOIeH/MJjIa3MiHy B aTeporeHesi Ta
aHrioreHesi, IO OIlIOCEpeAKOBaHa peLenTopa-
MU eHaoTemiounTiB. OcoOMMBY yBary IpUaiicHO
npo3anajibHiil (yHKLil IJIa3MiHOTeH/IJIa3MiHY,
sJKa peali3yeTbCsl 4Yepe3 peryisiilo IIpoleciB
aKkTMUBallil, ceKpelii, Mirpauii Ta arnomnTo3y
MOHOLIUTIB i Makpodaris.

Knio4goBi cJoBa: mia3MiHOICH, IJIa3MiH,
JII3MH3B’I3yBaJIbHI AiISTHKY KPUHIJIOBUX JOMEHIB,
MJIA3MiHOT€HOBI  peLeNnTOpu, KJITUHU KpPOBI,
arperailisi TpoMOOLIMTIB, KJIITUHHUWI CUTHAJIiHT,
aHrioreHes, 3arajeHHS.

ROLE OF PLASMINOGEN/PLASMIN
IN FUNCTIONAL ACTIVITY OF BLOOD
CELLS

D. D. Zhernossekov, E. 1. Yusova,
T. V. Grinenko

Palladin Institute of Biochemistry, National
Academy of Sciences of Ukraine, Kyiv;
e-mail:grinenko@biochem.kiev.ua

Summary

The article deals with the data concerning
structural peculiarities of plasminogen/plasmin
molecule, which define the specificity of intermo-
lecular interactions and provide the variety of its
biological functions. The main principles of the
modern classification of plasminogen receptors
and factors, which modulate their expression, have
been presented. We have considered the mecha-
nisms regulating both plasmin formation and ac-
tivity on the surface of cells, fibrin and proteins of
extracellular matrix. The data of previous investiga-
tors and our own results, concerning the influence
of plasminogen/plasmin on platelet aggregation
induced by different agonists, have been summa-
rized. The participation of plasminogen/plasmin
in atherogenesis and angiogenesis mediated by en-
dotheliocyte receptors has been discussed. Special
attention was given to plasminogen/plasmin pro-
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inflammatory function, which is realized by regu-
latory processes of activation, secretion, migration
and apoptosis of monocytes and macrophages.

Key words: plasminogen, plasmin, lysine-
binding sites of kringle domains, plasminogen
receptors, blood cells, platelet aggregation, cell
signaling, angiogenesis, inflammation.
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