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MonekynapHoe AeicTare Ba3onpeccrHa 3aBUCUT OT JIoKanv3aumm ropMoHasbHbIX peLenTopoB. OCHOBHbIE PeryaaTopHble
3¢ PeKTbl BazonpeccrHa peanmnsyoTca B KPOBEHOCHOM COCYAMCTOM PyC/ie, MO3rOBOM BeLLeCcTBe MOYKMN U FOJIOBHOM MO3re.
B HacTosee BpemA HakonieHa HoBas MHPOpMaLMA Mo TKaHecneundUUHOMY pacnpefenieHunio peLenTopoB Basonpec-
CUHa, Tpebylowan 06o6LweHnA. TPOMOOLMTbI U SHAOTENNOLUMTDI, SKCMPECCUpyioLe, COOTBETCTBEHHO, peLenTopbl Tuna
V1a 1 V2, oTHOCATCA K HavMeHee NCCNefoBaHHbIM FOPMOHaNbHbIM MULLEHAM Ba3onpeccrHa. BasonpeccnH nHnymumnpyet
HauasibHYylo 06paTUMYIO CTafMIO aKTUBaLMK TPOMOOLIMTOB, HEOOXOAUMYIO ANA B3aUMOAENCTBUA C 6efIkaMi BHEKIETOUHO-
ro MaTpukca. Aaresusa TPoMOOLUTOB Ha SHAOTENNI aKTUBUPYET B KNETKaxX CeKpeLurto pocToBbix GakTopoB 1 depmeHTOB
MeTabonmn3ma rMKo3aMUHOTIMKaHOB BHEKIIETOYHOTO MaTpukca. TpombouuTtapHas rmanyporugasa HYAL2 rugponusyer
MeranonvMepbl rmanypoHOBON KMCNOTb, UMMOBGUIN30BaHHbIE Ha SHAOTENMOLUTAX, Ha 6onee KOpOTKMe dparmeHTbl. B oT-
NNYne OT MHTAKTHOW BbICOKOMOEKYNAPHON ManypOHOBON KNCIOTbl C MOSIEKYIAPHBIM BECOM B HECKOJSIbKO MerafianbToH,
obnagatoLeli B LLEeNOM aHTUAHIMOreHHbIMY CBONCTBaMU, MPOMEXYTOUHblE dpaKkLUyM rmaponm3a rmanypoHOBON KUCIOTbI
B Aivana3soHe ot 2.5 go 200 KnioAanbTOH OKasbiBaloT CTUMYNMpYoWnin 3GdeKT Ha aHrnoreHes. MexKIeToUHble KOHTaKTbl
TPOMOOLUTOB U SHAOTENIMOLMTOB CTabUAN3UPYIOTCA 3@ CYET B3aUMOAENCTBIA afre3nBHbIX TPAaHCMEMOPaHHbIX MIMKOMPO-
TemHoB PECAM-1. O6pa3ytowmeca retepoanmepbl PECAM-1 npuobpeTaloT KOHPOPMaLMIO C BbICOKUM CPOACTBOM K MHTe-
rpuHam av3. AKTBaLMA MHTErPUHOB GOPMIUPYET KOHTAKTHbIe CBA3M SHAOTENUA C GubpunnapHbiMU 6enkammn. AKTUBUPO-
BaHHble SHAOTENNOUNTbI ceKpeTnpytoT dpakTop GoH BunnebpaHaa u P-cenekTuH. 3T 6enKkn akkyMynmpoBaHbl B TefbLiax
Banbena-MNanage. BasonpeccuH ctumynupyet LAM®-3aBucumbin ACAP-perynupyembliii 3k3ouMT03 Tenel Banbena-lana-
fe. CekpeTnpyemble PyHKLMOHaNbHO akTUBHbIE MyNibTUMepbl dakTopa poH BunnebpaHaa nmeloT B CBOeM COCTaBe MHOXe-
CTBEHHble JOMEHbI CBA3bIBAHNA C APYrMMI GeniKkaMu 1 FMKONENTUAAMN U JOMONTHUTENIbHO YCUIMBAIOT B3aUMOAencTB/e
KNeTOK C BHEKJIETOYHbIM MaTPUKCOM. Afire3na Ha GrOPUNNAPHBIA KonnareH 1 MembpaHHble MKOMPOTENHbI B Koonepa-
uun ¢ 3pdektamu PECAM-1-av(33 MHTErprHOBbLIX KOMMNIEKCOB GUKCUPYET KIIETOUHbIE arperaTbl B OKpY»KaloLeM NHTEPCTY-
LW 1 OPUEHTHPYET MUrpaLio nponndepupyowmnx SHAOTENNOLUTOB B HarpaB/ieH NOKabHbIX FPajMeHTOB POCTOBbIX
baKkTOpOB aHrmoreHesa. HelMporopmoHanbHas perynaumsa CeKPeTopHON aKTUBHOCTM TPOMOOLMTOB U SHAOTENNOLUTOB
dYHKLMOHaNbHO CBA3bIBaET NponvdepaLyio 1 MUrpaLmio SHAOTENNOLMTOB B NMPOLECce aHroreHe3a n MHTErpupyeT X C
aAanTVBHbIMY BO3MOXXHOCTAMM OpraH13ma.

KnioueBble cnoBa: BasonpeccuH; peuentopbl V1a 1 V2; TpombouuT; SHAOTENMOLUT; rManypoHOBas K1CI0Ta; r’manypoHmaasa
HYAL2; 6enok PECAM-1; uHterpuH av3.

Ana untuposBaHua: Xeran V.M. HekaHoHnuyeckune spdpekTbl BazonpeccunHa B aHrnoreHese. BaBUnoBCKuUin xypHasn reHeTnKm
n cenekuun. 2019;23(5):575-581. DOI 10.18699/VJ19.527

Noncanonical effects of vasopressin in angiogenesis
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The molecular action of vasopressin depends on the localization of hormonal receptors. The basic physiological effects of
vasopressin are manifested in the blood vasculature, renal inner medulla and brain. To date, new information concerning
the tissue-specific spreading of vasopressin receptors has been accumulated, and it needs to be summarized. Platelets and
endotheliocytes expressing V1a and V2 receptor types, respectively, are related to less investigated targets of the hormone.
Vasopressin induces the initial reversible stage of platelet activation, required for interaction with intercellular matrix pro-
teins. Platelet adhesion on endothelium activates cellular secretion of growth factors and enzymes for intercellular matrix
glucosamine metabolism. Platelet hyaluronidase HYAL2 hydrolyses high-molecular hyaluronic acid to shorter fragments.
Unlike intact hyaluronic acid with a molecular weight of several megadaltons, generally showing distinctive antiangio-
genic properties, intermediate fractions of hyaluronan hydrolysis in a range from 2.5 to 200 kilodaltons have a stimulating
effect on angiogenesis. Intercellular contacts between platelets and endotheliocytes are stabilized due to adhesive trans-
membrane glycoprotein PECAM-1 interaction. Resulting PECAM-1 heterodimers acquire conformation with high affinity to
integrins av3. Integrin activation forms contact links between endothelium and fibrillar proteins. Activated endothelio-
cytes secrete von Willebrand factor and P-selectin. These proteins are accumulated in Weibel-Palade bodies. Vasopressin
stimulates cAMP-dependent ACAP-regulated exocytosis of Weibel-Palade bodies. von Willebrand factor possesses adhe-
sive properties and additionally accelerates interaction of cells with the intercellular matrix. Adhesion on fibrillar collagen
and membrane glycoproteins in cooperation with effects of PECAM-1-av3 integrin complexes fixes cell aggregates in
the surrounding interstitium and promotes proliferating endotheliocyte migration in according to the direction of local
growth factor gradients during angiogenesis. Neurohormonal regulation of platelet and endotheliocyte secretory activity
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functionally link proliferation and migration of endotheliocytes during angiogenesis and integrate it according to the adap-

tive capacity of the entire organism.
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BBepeHmne

BasormnpeccuH — 0JuH U3 KIHOUEBbIX HEHPOrOPMOHAIIBHBIX pe-
TYJSITOPOB FTOMEOCTa3a BHyTpeHHel cpenpl. LlInpoxwuii criekTp
3¢ (peKkTOB ropMOHa OITPEAEIISIETCS COCTABOM PEIICTITOPOB Ba-
30IIpeccrHa B TKAHAX-MUIICHSIX. Bee penentopsr Ba3onpeccu-
Ha OTHOCSITCS K CEMEWCTBY TPaHCMEMOPAHHBIX PELEIITOPOB,
conpsbkeHHbIX ¢ G-Oenkamu. JlelicTBue perentopos Tumna V1
onocpenosano vepe3 Gy—pochonumasza C—pocharnmm-
WHO3UTOJI-CUTHAIIBHBIN 1TyTh. BHYTpHKIIETOUHAsT TpaHCAyK-
Iyl TOPMOHAJIBHOTO CTUMYJIa aJIbTEPHATUBHBLIX PEHEIITOPOB
tumna V2 peanmsyercs npu yaactun Gg-0emnka, aJeHUIaTIi-
ka3l 1 TAM® (Thibonnier et al., 2001; Bankir et al., 2017).
B BucliepasbHBIX CHCTEMaX HanboJIee IUPOKO IPE/ICTABICHBI
peuentopsl Thna Vla. JlaHHble peLienTopsbl, MPEKIE BCETO,
OTIOCPEAYIOT KIIACCHYECKUH COCYAOCYKHBAIOMIMHA d(PPeKT
Ba30NPECCHHA, PA3BUBAIOLIMICS 32 CYET COKPATUTEILHOMN
PEaKIny IJ1aIKOMBIIIEYHBIX BOJIOKOH KPOBEHOCHBIX COCYZIOB
Ha TIOBBIIICHHE YPOBHS BHYTPHUKJICTOYHOTO KaIbIus (Aisen-
brey et al., 1981; Landry et al., 1997). pyrue ¢usuonoru-
geckue 3 dexTs! penenTopoB Vla cBs3aHEI ¢ arperanueit u
CEKPETOPHOH akTHBHOCTHIO TpoMOonuToB (Thibonnier et al.,
1993), MUKOTeHOIN30M, CeKpenreil pOCTOBBIX (aKTOPOB U
(hakTOpOB cBEepTHIBaHUs KpoBH B meueHN (Ostrowski, Young,
1993). Kunernka penenTopHoii akTHBHOCTH perenTopos V1
XapaKkTepu3yeTcsi KOPOTKMMH LIUKJIAMH C OBICTPOIi 1eceHcu-
TH3aluell ¥ BOCCTaHOBJICHHEM MEMOpPAaHHOU JOKaIH3alliH
MocjIe SKCIO3UIMH JIMTaHJOM M B II€JIOM KOPPEIHPYET CO
CKOPOCTBIO KOHTPOIIMPYEMBIX MporieccoB. MHTepHanu3aiust
peuenTopoB V2 mpoXoJuT MEUIEHHEE U BKJIIOYAET CTAIUI0
AKKyMYJIUPOBaHUs B IEpUHYKJICApHBIX Be3uKynax (Innamo-
rati et al., 2001). Penenrropsl Trma V2 onpenesnsirorest mpeumMy-
IIECTBEHHO B JUCTAIBHBIX KaHAJIbIaX He(ppoHA M cOOMpaTeb-
HBIX TPyOKax IMOYKH, TJIe OHH HETIOCPEICTBEHHO BOBJICUCHEI B
HAM®-3aBHCHMYIO PETYISIIIMIO YPOBHSI peabcopOLUK BOJIbI
U UTPAIOT KITIOYEBYIO POJIb B (PyHKIMOHUPOBAHUN CHCTEMBbI
ocMoTtuueckoro konneHtpuposanus (Lolait et al., 1992).

B Hacrosiiiiee BpeMst HakOTICHa AOMOJTHUTEIbHAS HHPOP-
Manus 10 JIOKaJIH3alUK PeLenTOpOB Ba3onpeccuHa. Perer-
Tophl Vla OblIM OOHAPYKEHBI B TIIOMEPYJISIPHBIX ME3aHTH-
anpHbIX Kietkax (Ghosh et al., 2001), uHTEpCTUIHATBHBIX
W JIOMHUHAJIBHBIX SMUTEINAIBHBIX KIETKaX COOMPATEIbHBIX
TpyOOK Mo3roBoro BemiecTBa rnoyku (CenuBépcrosa U jp.,
2009), sntrennu Tonkoro kuinednuka (Chiu et al., 2002). Pe-
LEeNnTOPbI V2 BBISBICHBI B 9HI0TEIINN KPOBEHOCHBIX COCY/IOB
n renarorurax (Koshimizu et al., 2012). YcranosneHo, 4to
OITYXOJIU SIHUTEIUATIBHOIO IMPOUCXOKIACHHUSA SKCIIPECCUPYIOT
BCE M3BECTHBIC THITBI PELENTOPOB BAa30NPECCHUHA, BKIIIOUAs
crienuduyIecKre JUIs ToI0BHOTO Mo3ra perentopsl V1b (Pe-
queux et al., 2004; MacKinnon et al., 2009). B psiie ciyuaes
Pa3BHUBAIOIINECS B TEUEHHE HECKOIBKUX MUHYT (DU3HOJIOTH-
YEeCKHE PEaKINU CONMPOBOKIAIOTCS OoJiee MPOIOIIKUTEIb-
HBIMH 110 BPEMEHH MOJICKYJISIpHBIMU 3 dexTamu Bazorpec-
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CHHA, CBSI3aHHBIMH C aKTHBAIMEH T€HOB M CHHTE30M OCITKOB,
TPaHCIIOPTOM U CEKpeluei IIUTOIIa3MaTUYECKUX BE3UKYI U
npommdeparmeii kiretok (Tahara et al., 2008). Tkanm, sxcnpec-
cHUpyIoIIne penentops Thma V1a, criocoOHbI TpaHCINPOBATH
FOpMOHaHLHbIﬁ CUI'HaJI Ha BHYTPUKJICTOYHBIC MUTOI'CHHBIC
kackagsl MAPK/ERK, xoHTpomHpyIomne AeIeHne KIETOK.
Tak, Bazonpeccun nnaynupyet cunre3 JJHK 1 MuTto3s! B kinet-
kax ToHkoro kuieyrrka (Chiu et al., 2002). B sxcriepumenTax
€ YaCTUYHOM IeNnaTo3KTOMMEN aHTarOHUCTHI pelenTopoB Vla
ONOKMPYIOT BOCCTAHOBHTEJIEHYIO PETCHEPALNIO NIEYCHH, a
BBE/ICHHE CHHTETHUECKHX IIPEraparoB Ba3oNpPECCHHA, HAo-
OOpOT, yCHIUBAET CKOPOCTh pereHepanni. AHAIOTHIHBIM
00pa3oM Ba3OIPECCHH CTUMYINPYET MPOIH(Eparnio rIoMe-
PYJIAPHBIX ME3aHI'MAJIBHBIX KJICTOK IMOYKH, 4 aHTAarOHMUCTbI
penenitopoB V1a OKa3BIBaIOT MPOTHBOMOJIOKHBIA ITUTOCTA-
truaeckui apdext (Koshimizu et al., 2012).

Bazomnpeccun yuactsyer B 1 dhepeHIpoBKe KapAHOMHO-
IIUTOB W TUNEPTpoduu KapaumoBacKyIsipHoi Tkauu (Gut-
kowska et al., 2007). [TokazaHo, 4T0 peLieniust Ba3oIpeccuta
MHHULUHUPYET arperanuio U akTHBALMIO PELEITOPOB JIHIep-
ManbHOTO (hakTopa pocta (Ghosh et al., 2001). B orcyTcTBHE
9HJIOTCHHOTO Ba30IIPECCUHA N3MEHSIETCS IKCIIPECCHst OSITKOB
[POTEacoM U yrHeTaeTcs pocT kapiuHocapkoMbl Walker 256
(Sharova et al., 2008). B 0e3psiepHBIX TPOMOOIIMTAX U FH-
JIOTEIIMONNTAX, SKCIIPECCUPYIOIUX PELENTOPsl V2, MPOJH-
(heparuBHbIe 3 PEKTH Ba30NPECCHHA TPOSIBISIOTCS OIIOCpe-
JIOBAaHHO M TPeOyIOT MPEIBAPUTENBHON CTaANU aKTUBALUU
KJICTOK.

AKTuBaLUA TPOMOGOLIMTOB 1 SHAOTENNOLNTOB
Hapsny ¢ omyxomsiMu, TpOMOOUINTBI U 3HAOTEINOLUTEI OT-
HOCATCA K HAUMCHEC UCCIICA0OBAHHBIM KJIICTOYHBIM MHUIICHAM
Ba3onpeccrHa. MOXKHO IPEAION0oKNTb, YTO B PsJIE CIIydaes,
B TOM YHCJIC B OMYXOJISIX, EHTPaJbHAs HEHPOropMOHabHast
peryisuusi CAHXpPOHU3UPYET B TKaHIX MpPOJU(epaTuBHBIN
otBeT Ha BazonpeccuH (Garona et al., 2015). AkTuBHAs Tpo-
nudepalys TKaHeH Beer/ia COMpOBOKAACTCS PEOpraHu3auei
JIOKaJIBHOM cucTeMbl KpoBocHaOxeHust (Maharaj et al., 20006).
[IpomudeparnBabIe 3P ek TH BazompeccrHa TECHO COTpshKe-
HBI ¢ MEXaHU3MOM JICHCTBHS BACKYJIO3HI0TEINAIBHOTO POCTO-
Boro dakropa VEGF — ocHOBHOrO MHyKTOpa aHTHOreHe3a.
B HOpMe aHrHoreHe3 B TKaHAX HAYMHACTCS C TIOBPEKICHUS
T10 TeM WJIM MHBIM NPUYHUHAM CTEHOK CYIIECTBYIOIINX KpPOBe-
HOCHBIX COCYAOB U aKTUBAIlUM MHUTO30B B OHJAOTCIIMOLIUTAX.
B yactHOCTH, 3TO IPOUCXOMUT IPH 3a)KUBJICHHHU paH. AHAJIO-
THYHBIH ITPpOoLIecc HaOII0AAeTCs B IPOTPECCHPYIONIHNX OIYX0-
JIAX, IpU 3TOM B POJIK MOBPEKAAIOUICTO U AKTUBUPYIOLICTO
areHTa BBICTYIIAeT MHBA3HS COJIMHOTO HOBOOOpa3oBaHus. He-
MOCPEACTBEHHBIM COOBITHEM, HHUIIMHPYIOIINM aHTHOTEHE3,
SABJIACTCA B3aHMOﬂeﬁCTBHe TpOM6OIlPlTOB W 3HAOTCIINOLUTOB,
AKCTIPECCUPYIOIIIX, COOTBETCTBEHHO, perentops! Vla u V2
Ba30IPECCHHA.
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Kak B ¢u3nosornyeckux, Tak v npu maToIorHYeckKux co-
CTOSIHUSIX JIOKAJIbHBIN qrcOanaHc KPOBOCHAOXKEHUS TKaHEeH
M HEeXBaTKa KUCIIOpOJa aKTHBHPYIOT TPAHCKPUIIIMOHHBIN
uHyupyembli runokcueit gpaxrop HIF-1 (hypoxia inducible
Factor-1). CrabunmusupoBannsiii 6enoxk HIF-1 Tpancmomnm-
pyeTcst B IO M YCHIMBAET IKCIIPECCHIO TEHOB (hepMEHTOB
mrKoiu3a U poctoBbix pakTopos (Krock et al., 2011). Kiro-
YEeBBIM POCTOBBIM (haKTOPOM TSI aHTHOTeHe3a siBsieTcst VEGF.
TpomboruTel — ocHOBHOW nMcTouHUK VEGF Ha HavaneHOU
cranuu nposudepanuu 3ug0Tenus (Battinelli et al., 2011).
[Iponudepupyroniie KIETKH SHAOTEINS CEKPETUPYIOT aare-
3UBHBIC OCNTKH, HEOOXOAMMBIC /ISl JalbHEHIIeH MUTpanuu
kierok (Shibuya, 2013). HecmoTpst Ha 3HaYUTENBHBIN MPO-
rpecc B ()yHKIMOHAIIBHOM aHAJIN3€ TPOMOOIUTOB, PETYIISIIUS
CEKPETOPHON aKTMBHOCTH M BHEKJICTOUHBIC PETyJSTOPHBIC
3¢ deKThI TPOMOOIIUTOB OCTAKOTCS 00IACTHIO AKTUBHOT'O ITOUC-
ka (Wojtukiewicz et al., 2017; van der Meijden, Heemskerk,
2019).

W3BecTHO, 4TO (hOPMEHHBIE AIIEMEHTBI KPOBU M 9HJIOTEIINO-
ILIUTHI TPOUCXOASAT OT OOIIETO MPe/IIIECTBEHHNKA — IEPBUYHBIX
TEeMaHTHOOIACTOB — M COXPAHSIOT CXOIHBIN MEXaHU3M peak-
[[UH Ha JIOKAJIbHBIC IECTPYKTUBHBIC (hakTopsl (Sequeira Lopez
etal.,2003; Luetal.,2007). KoHTaKT ¢ BHEIITHUMU OEITKOBBIMHU
cyOcTparamu, IUTOKUHAMH ¥ TOPMOHAMH aKTHBUPYET CeKpe-
TOpHYO (DYHKIHIO KiIeTOK. HuzkomounekysipHbie pacTBOpH-
MBI€ JIUTaH/(bl KHHETHYECKH Oosee A PeKTUBHEI U ObICTpEe
CBSI3BIBAIOTCS C pEIenTOpaMu. BasompeccuH OTHOCHUTCS K
I'yMOpaJIbHbIM CTUMYJIATOpaM Ha4ajbHOW 00paTUMOM CTaIuK
TOPMOH-PELENTOPHON aKTHUBAI[MH TPOMOOIUTOB. JleficTBys
yepe3 V la-pocharnauanHO3NTON-KaTbIIUEBbIA CUTHATBHBIN
IyTh, BA30MPECCUH akTHBUpYeT MemOpannbie Nat/HT ko-
TPAHCIIOPTEPHI, BHI3BIBASI 10303aBUCUMOE yBEIUIECHUE 00be-
Ma IUTOIIIa3Mbl U SKCIIO3UIMIO HAPYKy MOJIEKYI pocharn-
muiicepuna (Tomasiak et al., 2008). Peopranuzanus kieTod-
HOU CTPYKTYPHI TPOMOOITUTOB COIIPOBOXKIAETCS] 00pa30BaHM-
€M MHUKPOBE3HKYI, IETPaHyYISIIHEH 1 criocOOCTBYET aKTHBA-
MM MEeMOpaHHBIX MHTErpUHOBBIX perentopoB (Heemskerk
et al., 2000). AKTHBHpPOBaHHBIE HHTETPUHEI (HOPMHPYIOT 00-
Jiee CTaOMIIbHBIC CBS3M KIIETOK C (PUOPHILIAPHBIME OeIKaMu
COGﬂHHHTeHLHOﬁ TKaHU, IPEUMYIIECTBEHHO C KOJUIAar¢cHOM, 1
TIEPEBOIAT TPOMOOIIUTEI B COCTOSTHIE AaJIbHEHIIIeH HeoOpaTH-
MOH aKTHBAIMU. AATE3Hs TAKUX TPOMOOIIMTOB Ha 0a3aIbHYTO
MeMOpaHy MOBPEXIEHHBIX KPOBEHOCHBIX COCY/IOB B CBOIO
odepeb aKTUBUPYET YHI0TEITHOINTHI.

Murpanusi, aare3us, akTHBanus TPOMOOIIUTOB U YHJOTE-
JIMOLIUTOB OCYIIECTBIISIFOTCS [P HEMOCPEACTBEHHOM ydac-
THUU COSANHUTENBHOH TKaHU. IHTepcTHIN QYHKIMOHUPYET
OJTHOBPEMEHHO KaK OMOMEXaHW4ecKas MOAJepKUBAroNIas
Ccp€aa 1 KaKk aKTUBHOC 3BCHO B CUTHAJILHOM KOMMYHUKaIun
TeTepO- M TOMOTEHHBIX CIEHUAIM3UPOBaHHBIX KiIeToK. Oc-
HOBHOH MJIACTHYECKUH KOMIIOHEHT MHTEPCTUIIMAIBHOMN TKa-
HU — 'MalypOHOBasi KHUCJIOTA, UTPAOLasi BAXKHYIO POJIb B
MEKKJIETOUHOM B3anMozeicTBnu. CTpoMa B OITyXOJsX Xa-
paKTepHu3yeTcs HOBBIILICHHBIM COAEPKAHIEM 1 aKTUBHBIM Me-
TaboNMM3MOM ruanypoHoBoil kuciaotel (Nguyen et al., 2017;
McCarthy et al., 2018). ['mamypoHOBasi KHCIOTa MOXKET ITO-
pa3sHOMY BJIMATH HA BHYTPHKJICTOYHBIEC TIPOLIECCHI B 3aBUCH-
MOCTH OT CTEICHH IMOJMMEPU3AIMN MOJIEKYJ THallypoHaHa
(Vigetti et al., 2014). B HacTosmiee BpeMs pacCMaTpHUBAeTCs
HECKOJIbKO BAPHAHTOB BOBJICUCHHUS THATYPOHOBBIX KHCIIOT B
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KJIETOUHYIO0 nposudeparuio. Posib ruaypoHOBOM KHCIOTHI B
MaJIMTHA3AIUH Oy XO0JIeH IToIpoOHO pacCMOTpeHa B 0030pax
(Sironen et al., 2011; Bohaumilitzky et al., 2017). ABTopsI no-
Ka3aJIi HEOTHO3HAYHY0 MHOTOILIAHOBYIO POJIb THATypOHAHA.

[Iponmdeparns 1 MeTacTa3MPOBAHHUE OIMMyXOJEeH BCeTma
COIIPOBOXK/IAIOTCS] HAKOTJICHUEM T'MaypOHOBOM KHCIIOTEHI.
ATpeccCUBHOCTb aJICHOKapLUHOMBI YeJIOBeKa IPsSMO acco-
IIUUPYET C BBICOKUM YPOBHEM THallypoHaHa B cTpome. | na-
JypOHOBasl KUCJIOTa akTUBHpYyeT penentop ErbB2 smuuep-
MaJIbHOTO (haKTopa pocTa U MOAYJIMPYET BHYTPHKIETOYHYFO
TPaHCAYKIUIO MPOIN(EePATUBHOTO CUTHATIA B MU TEIHAIBHBIX
KJIETKax M SH0TEINOIUTaX. BaykHbIH (hakTop, BIUSIONINI Ha
MaJIMTHUA3AIMIO OITYXOJIM MOJIOUHO# JKeJIe3bl, — COOTHOILICHUE
aKTUBHOCTH THAypOHAHCHHTA3 U THamypoHuaas (Siisko-
nen et al., 2013; Auvinen et al., 2014). Jlokanu3oBaHHBIC
Ha KJIETOYHON MeMOpaHe ruainypoHaHcuHTassl 1, 2 u 3 no-
CJIEZIOBATENIBHO MPUCOEAUHSIOT MIHKO3AMHUHOTINKAHOBBIE
MOHOMEPHI M HApaOaThIBAIOT BEICOKOMOJICKYIISIPHBIH CyOCTpaT,
SKCTPYAUPYEMBIA BO BHEKJIETOUHBIN MaTpUKC. B HOpManbHbIX
(PU3MOIOTHUECKHX YCIOBHUAX THAlypOHOBAsi KUCIOTA TIpe-
CTaBJIeHa NPEHMYIIECTBEHHO B MaKPOMOJIEKYIIIPHOH (opme
¢ 00IIMM BECOM B HECKOJIBKO MEraJiajibToH. IHTaKTHbIE rHa-
JypOHOBBIE METAlOJINMEPbl HHTHOUPYIOT Mposn(peparnio
Y MUTPAIMIO ¥ 00JIa/Jaf0T aHTHAHTHOTEHHBIMU CBOWCTBAMHU
(Tian et al., 2013).

Obs13aTennpHOE YCIIOBHE PeaTH3aIiH PO (epaTHBHBIX U
BAaCKYJIOTCHHBIX 3()()eKTOB I'MAITypOHOBBIX KHCIIOT — UX B3aH-
MOJICHCTBHE CO CBOUM cIielu()UIecKuM MEMOpPaHHBIM PeLieII-
TopoMm CD44. OH OTHOCHTCS K KITACCHYECKUM HHTETPATbHBIM
IIMKONIPOTENHAM C HECKOIBKUMH CaiiTaMM IIIMKO3MIIMPOBAHNUS
BO BHEKJIETOUHOM JKTOJIOMEHE. Pa3mepsl Oenka BapbHpyIOT B
3aBUCHMOCTH OT KOJINYECTBA U JUTUHBI JINTUPOBAHHBIX OJIH-
rocaxapuaHbeIx Tmko3unoB (Sackstein, 2011). CBobomHbIC
MHTEPCTUIHAIIbHBIE THAITYPOHOBBIE (parMeHThl adPUHHO
CBA3BIBAIOTCS C JIOKAJM30BAaHHBIMH Ha IJIa3MaTHYECKUX
meMOpanax oenkamu CD44, IMMOOMIN3YIOTCS U IEPEBOISIT
PELEeNnTOPHBII KOMILIEKC B KOH(DOPMALIUIO C IOTIOJTHUTEIbHBI-
MU caifTamMu pacrio3HaBaHus OenkoB. OOpasyromascs Hal-
MeMOpaHHas CTPYKTYpa HHTETPUPYET TPAHCAYKIHIO IPOIIH-
(hepaTHBHBIX CUTHAJIOB BCEX JIOKAJIBHBIX POCTOBBIX (JAKTOPOB
(Senbanjo, Chellaiah, 2017). Cesytommii tomen CD44 co-
JICPXKHUT CalTHl PACNO3HABAHMS M CBS3BIBAHMS KOJUIArCHA,
JamMuHUHA, QUOPOHEKTHHA, CeJeKTHHA B CTPyKType (uod-
PUILISIpHOHN coennHUTeNpHOM TkaHu (Goodison et al., 1999).
benxu GubprusaipHON COCMHUTENBHON TKAHH BBITOIHSIOT
OIOPHYI0 (PYHKIIMIO, @ TAKIKE YUACTBYIOT B TPAHCIISILIUK ITPO-
nmdepaTUBHBIX CUTHANIOB. B YacTHOCTH, B aMUHOKHCIIOTHOM
MOCJIEIOBATEIbHOCTH JIAMUHHMHA 3a(MKCHPOBAHbI JICCATKH
MOJIHOPA3MEPHBIX JOMEHOB IIUAEPMAIILHOTO (haKTopa pocTa
EGF, ocHOBHOTO peryisropa nponudepanny SIUTeTHaTbHBIX
TkaHelt (Mayer et al., 1995). CymmapHbIi perynsTopHbIit 3¢-
ekt ruanyponan-CD44 perienTopHbIX KOMIUIEKCOB 3aBHCUT
OT JIMHEHHBIX pa3MepoB MmoimMepHoro nuranaa (Bourguig-
non etal., 2017). [TokazaHo, 4T0 HaTUBHEIE ITOJTHOPA3MEPHBIC
LEeNH THATypOHAaHa 3a CUET CBOEW [UIMHBI CIIOCOOCTBYIOT
JIOKAIbHON KOHIEHTparuu 1 knactepusammu CD44 u B ienom
nHruoOupytot anruorenes (Yang et al., 2012). [Tox neiictBuem
ruanyponuaassl HYAL2 13 meranoaumepoB ruailypOHOBOM
KHCIIOTBI 00pa3yroTcs 00jee KOpoTKHe (hparMeHTHI BECOM OKO-
10 200 x/{a. Y ¢pparMeHTHpOBaHHOM r'MaTypOHOBON KUCIOTHI
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COXpaHsIeTCst CIOCOOHOCTH B3aUMOJIEHCTBOBATH C peLIENTOpPa-
Mmu CDA44, Ho Takwe KOMITUIEKCHI B OTIIMYHE OT METaMOJICKYJISP-
HOTO THAJlypOHaHA OKa3bIBAIOT NPOTHBOIOIOKHBIN d(dexT
U CTUMYJIUPYIOT TPAHCIISILHIO MPOJIU(EPATHBHBIX CUTHAJIOB
Ha BHYTPHKJIETOYHbIE KACKa/IbI C BHIXO/IOM Ha MPOTCHHKHHA-
3y C 1 MUTOT€H-aKTUBHpYeMbIe ITpoTenHKHHa3kI (Slevin et al.,
2002). AaruoreHHsiid 3QdeKT y IpoMe}yTouHbIX (ppakuuii
THaTypOHaHA COXPAHSETCs BILUIOTH JI0 ()parMEHTOB Pa3MEPOM
oxoo 2.5 x/la (Stern et al., 2006). T'omonornunslii pepmMenHT
ruanyponunaza HYAL] BeinosHseT 6osiee TTyOOKHiA 1ajib-
HEHIIWHM THAPOJIN3 THATypOHAHA 10 OJIMI0- U MOHOMEPOB.
OsnromepHbIe (parMeHTHI BBI3BIBAIOT POBOCTIATUTEIBHYTO
peakuuio, UHAYIUpYs CUrHaIbHBIN TyTh NFKB/Stat-3 u cun-
Te3 Manbix nHTepdepupytomux PHK miR-2 (Bourguignon
et al., 2009). HuzkomonekynsipHble THalypOHAaHbI TaKkKe
YCHIIMBAIOT JKCIIPECCHIO MaTPUKCHBIX METAJJIONPOTENHA3
U TIpoBOCTIANNTENFHBIX MTOKNHOB (Voelcker et al., 2008).

B pabore (Albeiroti et al., 2015) moka3aHo, 94TO aKTHBU-
pOBaHHBIE TPOMOOIMTHI TPAHCIOLUPYIOT Ha BHELIHIOKO I10-
BepXHOCTh THayponnaasy HYAL2. YraeteHnue nnpKyssun
TPOMOOITUTOB B KPOBU (papMaKoJIIOTHUECKOW OJ0Ka/0H MH-
TErPUHOBBIX PELENTOPOB AAre3MH TPOMOOIMTOB OKa3bIBAET
BEIpaKEHHOE TIpoTHBoomyxoJeBoe aericteue (Erpenbeck et
al., 2010). BombIIMHCTBO KIIETOK, PEUENTUPYIONIUX THAIY-
POHaH, YKCIIPECCUPYIOT moHOpa3MepHbiit CD44, cobpaHHBIi
W3 TPaBUIIFHO OPUEHTHPOBAHHBIX AK30HOB. OCOOEHHOCTHIO
HEKOTOPBIX THIIOB AIUTEINATBHBIX KJIETOK U 3JI0Ka4eCTBEH-
HBIX OITyXOJIEH DIUTEIHAIBHOTO MTPOUCXOXKICHUS SBISIETCSI
MPENMYIIECTBEHHAS SKCIIPECCHSI AITEPHATHBHO CILTAHCHPO-
BaHHOTO BapuanTa Oeiska uzopopmel CD44v (Williams et al.,
2013). Jlokanuzauust CD44v Ha kiieTo4HON MeMOpaHe — Bax-
HeWmmit (pakTop MUTpally ¥ MHBA3HH OITyXOJIEBBIX KIIETOK
(Wang et al., 2018).

MOHEKyHFIprIe MeXaHN3Mbl MeXKJIeTOUHOM
agresny TPOMO6oOLUUT-IHAOTENNOLUNT
HemnocpecTBeHHBIE MEKKIETOUYHbIE KOHTAKThl TPOMOOLH-
TOB ¥ 3HIOTEINOLUTOB CTAOMIM3UPYIOTCS 3a CUET B3aHMO-
JieicTBusT TpaHCMeMOpaHHBIX TnkonporenHoB PECAM-1
(platelet/endothelial cell adhesion molecule-1). Dror Tun
a/IT€3MBHBIX OEJIKOB aKTUBHO 3KCIIPECCUPYETCS B SHAOTEIHO-
LIUTAaX, AMUTEINATEHBIX TeMaHTHOAHAOTEIIMOMAX, JICHKOIINTAX
u Tpombonurax (Gratzinger et al., 2003). PECAM-1 umeer
TUIMWYHYIO CTPYKTYpPy MHTETPAIbHOTO MEMOpaHHOTO Oenka
C TaHJEMHBIMH BHEKJICTOUHBIMH PELENITOPHBIMHU JIOMECHAMH
U TPOTSDKEHHBIM IIMTOINIA3MATHYECKUM OTJIEJIOM, BKIIIOYa-
TOIITAM HECKOIBKO (pochopmmmpyemsix caritoB ITIM (immu-
noreceptor tyrosine-based inhibitory motif), perymupyrommx
aktuBHOCTH (hocdarazsr SHP-2 (Src-homology 2 domain
(SH2)-containing phosphatase-2) (Zhang et al., 2015). He-
penentopHas nporenH-THpo3uH (ocdaraza SHP-2 nedoc-
(dopunupyer kunasy ¢poxanproi anresun (PTK2 — focal ad-
hesion kinase 1) — ximo4eBo#l (hepMeHT, acCOIMHPOBAHHBIN
C IUTOCKEJIETOM U KOHTPOJIHMPYIOIIUH IIepeMeIeHHE KIIETOK
(Zachary, Rozengurt, 1992; Zhu et al., 2010). Ha ypoBHe
KMHa3bl (POKATBHOM aJre3u MHTETPUPYIOTCS CHUTHAJIbHBIC
ITyTH HEHPOrOPMOHOB, HHTETPUHOB M BACKYJIOI'€HHBIX POCTO-
BbIx (hakropos (Eliceiri et al., 2002). Monomepst PECAM-1,
JIOKQJIN30BAaHHBIE HA COCEIHUX KOHTAKTUPYIOUIUX KIETKaX,
cOOMparoTCs MOMapHO B CBA3yIOIIME JuUMepbl. [oMorenHas
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nmumepusaiust PECAM-1 3H10TeTnonUTOB (OPMHUPYET TPEX-
MEPHYIO CETh MEXKJIETOUHBIX KOHTAKTOB B Iporecce (op-
MHUPOBaHHS TPYOUaTOil CTPYKTYpBI SHIOTEIHATBHOTO TIJIacTa
B pacrymem kanwuiipe (Lertkiatmongkol et al., 2016). T'e-
teporennsie auMepsl PECAM-1 00pa3yroTcs mpu KOHTaKTe
TPOMOOIIMNTOB M SHAOTEIHOLUTOB. BBeeHNEe 3K30TCHHBIX
[peraparoB Ba30IPeCcCHHa yCUIIUBALT a/Ir€3UI0 TPOMOOIINTOB
Ha SHJOTEINH KPOBEHOCHBIX COCYJIOB M HE BIIUSIET HA COO-
CTBEHHYIO arperanuio TpomoonnTos (Mannucci, 1997). ITo-
Ka3aHo, 4To rereporeHnbie numepsl PECAM-1, dukcupyro-
IIKe CBA3b TPOMOOLIMTOB U 3HIOTEIHOLUTOB, HHTHOUPYIOT
oOpazoBanne romoreHHbIX JuMepoB PECAM-1 mexty Tpom-
OolMTaMM U YTHETAIOT arperanuio u oopazoBaHue TpoMOOB
(Falati et al., 2006).

B numepnoii kondopmannn monexyna PECAM-1 mpu-
oOperaeT JOTOJIHUTEIbHbIE CBOWCTBA, MPOSBIISIONINECS B
YCHUIJIEHHH CTIOCOOHOCTH PEENTHPOBATH U aKTHBUPOBATh UH-
TETPHUHBI, PACIIUPSIS TAKUM 00Pa30M CHEKTP MEKKICTOUHOH
cUrHasibHOW KomMMyHHUKanuu (Zhao, Newman, 2001). 1n-
TErPUHBI BBITOIHIIOT (JYHKIIMIO OCHOBHBIX PELENTOPHBIX
OenkoB Ha cTaany GOPMUPOBAHMS CBA3EH KIETOK C HHTEPCTH-
LMaJbHBIM MaTpUKCOM. Jluranaamu ciyxar GuOpOHEKTHH,
BUTPOHEKTHH, KOJUIareH, JAMHUHUH 1 APyTue OeKH, SKcIpec-
cupytomue nentuabii Mot RGD (Arg-Gly-Asp) B caiitax
cesi3biBaHMs HHTErprHOB (Kunicki et al., 1997; Mahalingam et
al., 2014). CTpyKTypHO HHTETPHHBI IIPEICTABISAIOT OOIUTAT-
HBIE FeTEPOIMEPHI 0- U B-CyObeTMHUII. AKTHBAIINS HHTET PU-
HOB 3aKJIFOYaeTCs B Mepexojie 0-CyObeANHHI B COCTOSIHUE C
Goree BrICOKOH a(PIMHHOCTHIO K MeNTHAHBIM MOoTHBaM RGD.
I'muxo3unpoBanHas B-CyObeANHNUIA BBITOMHSET (yHKIHIO
ko(akTopa, ycuiuBarouiero aaresuto. CrnenupuyHocTs aj-
Te3un OENKOB PEaTn3yeTcsl 32 CUET BHEKJIETOUHBIX TOMEHOB
0-CyObEINHHIL, 2 IUTOIUIA3MATHIECKHIH OT/IeN B-CyObeTMHNUI
Y4acCTBYECT B I[I€p€Aauc CUITHAJIOB HAa BHYTPHUKJICTOYHBIC PETy-
nsropuble kKackasl (Eliceiri et al., 2002). B akTuBIpOBaHHBIX
AQHTHOTEHHBIMU (PaKTOpaMH SHIOTEIMONUTAX PE3KO yCHIIU-
Baetcsi skcnpeccust nHrerpuHa avp3 (Liu et al., 2008). Mure-
TpUHBI 0VB3 TakkKe BXOIAT B COCTaB OEIIKOB, CHHTE3HPYEMBIX
U CEKPETHPYEMBIX TPOMOOIIMTAMH, U B HOPME HEOOXOTUMBI
Iuisi oOpa3oBaHust cBsizel ¢ aktopom (pon BuieOpanna
n pubpmmsapasiMu Oenkamu Matpukca (Liu et al., 2009).
B ManurHU3MpYyOMUX OMyXOJsX HAOMIONACTCs YCHUIICHUE
9KCIPECCHH UHTErpUHA 0V3. DTOT MPOIecC KOPPETUPyeT ¢
HapacTaroIMM 00bEMOM KOHTAKTOB OITyXOJIEBOH MAPEHXUMBbI
n narepcruims (Felding-Habermann, 2003; Rolli et al., 2003).
YCTaHOBIICHO, YTO IPH 3ATE€3UHU OITYXOJIEBBIX KJIETOK U TPOM-
OOIMTOB MHTETPHUHBI V3 aKTUBUPYIOTCS, KOJIOKATU3YIOTCS
U J1ajiee KaKUM-TO 00pa3oM y4JacTBYIOT B PETYIISILINH COCTaBa
CeKpeTupyeMbIX TpomOoruTamu anbda-rpanyin (Weber et
al., 2016).

Anbda-rpaHylbl IpeCTaBIAIOT Hanboiee OOUIMPHYIO
IpYIIIy BE3UKYII B IUTOILIa3Me TpomOormToB (Blair, Flaumen-
haft, 2009). B ansda-rpanynax IeTOHHPOBAHBI COTHH Oe-
KOB, TPAHCIIOPTHPYEMBIX SK30IIMTO30M Ha IIa3MaTHIECKYTO
MeMOpaHy W CEKPETUPYEMBIX BO BHEKJIETOUHOE MPOCTPaH-
ctBOo. CIMcoK MACHTU(UIMPOBAHHBIX OEJIKOB BKIIFOYAET
Oemku aaresuu, xomruiekcbl SNARE pacmo3naBaHust MeM-
opan Be3ukyn (soluble N-ethylmaleimide-sensitive factor
attachment protein receptors), pocToBbIe (PaKTOpPBI, (PEPMEHTHI
(Rendu, Brohard-Bohn, 2001). Asnbha-rpanyis! reTeporeHHbI
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[0 COCTaBy CEKPETHUPYEeMbIX OeyikoB. B Tpombormrax mud-
(hepeHIIMPOBAHHO JIOKAJIN30BaHbI CYOTOMYIISIIUN BE3UKYI
¢ aHruoreHHbpIMH poctoBbIMU (akTopamu VEGF n PDGF
(platelet-derived growth factor) u oTmenbHO OT HEX ajbda-
TpaHyIIbl C aHTHAHTMOT€HHBIM TIENTHIOM dHI0cTaTHOM (Bat-
tinelli et al., 2011). BrisBneno, uro B cocrase anbda-rpanyin
TakXe JenoHupyercs ruanyponunasza HYAL2, onun u3s
KITIOUEBBIX ()EPMEHTOB METAOOI3Ma IMaTyPOHOBOH KUCIIOTHI
(Albeiroti et al., 2015). IToxa3zano, 4To aare3ust TpOMOOIIUTOB
UHHUIUUPYET CeKpeluto ruanyponuaassl HYAL2.

BasompeccuH OTHOCHTCS K OBICTPOACHCTBYIOIINM TyMO-
palbHBIM aKTHBaTopaM ajare3nu Tpomboruros (Tomasiak et
al., 2008). CnenosarenbsHo, cekpernuss HYAL2, no kpaiineit
Mepe, YaCTUYHO HAXOAUTCS MO/ TOPMOHAIBHBIM KOHTPOJIEM
BazonpeccuHa. ®epment HYAL2 nposBisieT cBOIO aKTHUB-
HOCTb Ha Ha4YaJIbHBIX CTAIUSX ()parMEeHTUPOBAHUS METaIOJ1-
MEPHBIX LIeTIe ”HTAKTHBIX THAITyPOHOBBIX KUCIIOT U, TIO CyTH,
(DYyHKIMOHHMPYET KaK MOJICKYIISIPHBIH MePEeKITIOYaTeNb PeryIs-
TOPHBIX 3((PEKTOB THAlypOHAHA C YTHETCHHUS] aHTHOTeHe3a
Ha CTUMYJIHpoBaHue (pUCyHOK). s 3hdhexTuBHOM paboTHI
ruanyponnnazsl HYAL2 HeoOxonumo, 4ToObI rHaypOHOBAsS
KHCJIOTa ObliIa B CBSI3aHHOM C MEMOpPaHHBIM PELENTOPOM
CD44 cocTossHUN 1 TMMOOMIN3HMPOBaHa Ha 6a30IaTeparbHON
MOBEPXHOCTH SH/IOTEIHOIITOB.

BazonpeccuH MHUIMHUPYET are3uto TPOMOOIIMTOB Ha DH-
JOTENNH ¥ HHAYIUPYET B KIETKAX CEKPETOPHBIE MPOIIECCHI.
OTOT ropMOHAIBHBIN () (HEKT NMEET MPAKTHUECKOE 3HAYCHUE
Jutst MenuiuHbL. [Ipenaparsl Ba3onpeccuHa MUPOKO HCIIONb-
3yIOTCS B JICUCHUH HACJIEICTBEHHBIX 1€(DEKTOB KPOBEHOCHOM
cuctembl. Cuaterndeckuii DDAVP (1-ngeamuno-8-D-aprunnn
Ba30IPECCHH), CreNU(UICCKUNA arOHUCT PELEenToOpoB V2,
MPUMEHSETCS A1 OBICTPOTO TMOBBIIIEHHUSI CBEPTHIBAEMOCTH
KpoBH. HemocpeacTBeHHO 1MOJ JieficTBHEM Ba3oIpeccruHa
SHJIOTEIMOIUTHI CEKPeTUPYIOT (akrop dhon Bumiedpanna,
CTaOMIM3UPYIONN aHTUTeMO(UIBHBIN (aKTOp CBEPTHIBA-
uust kposu VIII, n sxcrionupytor Ha MemOpany P-cenextun
(Kanwar et al., 1995). DTu Oenku TaKkxe OTHOCSTCS K CEMEHi-
CTBY aJIF€3MBHBIX MOJIEKYJI M y4aCTBYIOT BO B3aUMOAEHCTBUH
C BHEKJICTOYHBIM MaTPHUKCOM M TPAHCMHUTPALNU KIIETOK.
dakrop hon Buinedbpanna u P-cenexTun — 0CHOBHBIE ceKpe-
THpyEeMbIe KOMITOHEHTHI B cocTaBe Tenerl Baiibens—Ilamane
SHJOTEIHNOLUTOB. B ombITax in vitro ¢ MCIoOIb30BaHUEM
[TLIP ¢ oOparHO# TpaHCKPUTILIKEH [TOKa3aHO, YTO SH/I0TEIHO-
IIUTHI HKCIIPECCUPYIOT MOITHOPAa3MEpHbIE (PYHKIIHOHAIBHO
akTHBHBIC penenTopsl V2 Basonpeccuna (Kaufmann et al.,
2000). Oxkcno3unust ¢ DDAVP ctumynupoBana cexpenuto
(haxtopa ¢pon Bumrebpanna, onocpenoBannyo TAM®. Pe-
LEMNIHs Ba30NPECCHHA Ha PEIENTOphl THIa V2 aKTHBUPYET
B 3HJ0oTeNnonuTax HAM®-3aBUcHMYIO IPOTEHHKUHA3Y A U
MEPEKIIIOUaeT CBOOOTHBIE KATATUTHIECKUE CyObETNHNIIBI HA
B3aumoyieiicTere ¢ peryasitopasiM oeaxoM ACAP (A kinase
anchoring protein). benku ACAP GpukcupyroT npoTenHK1Ha-
3y A Ha JIOKaJIbHBIX KJIETOYHBIX OpPTaHesIax, BOBICUCHHBIX
B TPAHCIIOPT M 9K30LIMTO3 CEKPETOPHBIX IpaHyn Baiibems—
[Mamage (Nedvetsky et al., 2009; Biesemann et al., 2017).
MHoroypoBHEBasi Peryssinus aAre3un >HIOTEIMOINTOB Ha
(buOpHIIIAPHBII KoJTareH 1 MeMOpaHHBIE IIMKOIPOTEHHBI B
koorepanun ¢ PECAM-1/avB3-nHTErpHHOBBIMH KOMILIIEK-
caMM OPUEHTHPYET MHUIPALMIO MPOTU(PEPUPYIOIINX KIETOK
B OKPY’KAIOIIEM MHTEPCTHIMH B HAIpPaBICHUH JIOKATBHBIX
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HekaHoHuueckmne spdeKTbl
Ba30MpeccrHa B aHrioreHese

mnotanamyc

Helporunopus

DHOoTeNnMounT

ACAP/PKA

Tpom6ount |PECAM-1[PECAM-1|

/' TvnanypoHoBas Kucnota

_!/. TnanyporaHn 200 k[la

KonnareH, naMnHuH,
GNOPOHEKTUH,
BUTPOHEKTUH

HelporopmoHanbHasa perynauma aHrnoreHesa.

AVP - aHruHuH-BasonpeccuH; V1a - peuentop BasonpeccrHa tuna Via;
V2 - peuenTop BasonpeccuHa tina V2; PECAM-1 - Tpomb6ounT/aHAOTENNI
apresunBHas Monekyna-1; avP3 - uHTerpuH; CD44 — peuenTop ruanypoHa-
Ha; HUAL2 - runanypoHupasa-2; VEGF — ¢aktop pocTta SHAOTenuA CoCyfos;
VEGFR - peuenTtop ¢aktopa pocTa sHfgoTtenma cocynos; MAPK/ERK - kackapg
MUTOreH-aKTMBUPYeMbIX KnHa3; ACAP — AKOPHbI 6enok NpoTenMHKUHasbl A;
PKA - npoTenHkunHasa A; VWF - dakTop $oH BunnebpaHpa.

rPaJIMEHTOB POCTOBBIX (JAKTOPOB B MPOIIECCE aHTHOTEeHE3a
(Zhu et al., 2010; Privratsky et al., 2011; Williams et al., 2013).

3aknioueHue

HeiiporopmoHainbHast peryisiiusi CEeKpeTOpHONH aKTUBHOCTHU
TPOMOOIIMTOB M SHAOTEIHOINTOB (DYHKIIMOHATIHFHO KOPPEK-
TUPYET TUHAMUKY OTHACITHHBIX CTAIHI JIOKATFHBIX TIPOITU(E-
PATHUBHBIX MIPOIIECCOB M MHTETPUPYET UX C aIaITUBHBIMH BO3-
MOYXHOCTSIMH BCETO OpTaHM3Ma.
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