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OKCUTOIIMH, aKTUBUPYST OKCUTOITMHOBBIE PEIENTOPHI, acColMupoBaHHbIe ¢ G-Oemkamu,
BBI3BIBACT pa3jnyHble dusnonorndeckue 3¢pdekTol. B crathbe 0CHOBHOE BHMMaHUE
YIEJIeHO MeXaHU3MaM, JIeXallUM B OCHOBE yTepOCTUMYJIMpyloliero 3¢ deKTa OKCUTO-
nuHa. PaccmarpuBaetcst posib Gq-, G;- 1 G4-6€e1KOB, aCCOLIMMPOBAHHBIX C OKCUTOLIN-
HOBBIMM pelienTopamu, docdonumassl C, nHo3uTOATpUdOChAaTa, TUALTMITIMIEPOJIa
(DAG), capKoIIa3MaTH4ecKoro peTiky ioMa, Ca’’ -KaHaIoB peTHKyJoMa 1 ruia3ma-
TUYECKO MeMOpPaHEBI, B TOM YKCIIe Ca2+—KaHaHOB, YIIPaBJIIEMBIX Ca2+-neno (SOC-kana-
JIOB), Ca?"-nacocos PEeTUKYIIOMA U TIJIa3MaTUYECKOil MeMOpaHbl, a TAKXKe KaIMeBBIX
KaHaJIOB U Ca2+—perynupyeMbrx XJIOPHBIX KaHAJIOB IJla3MaTuYeckKoii MemopaHbl. Co-
0o0IIaeTcsl 0 CIOCOOHOCTU OKCHUTOIIMHA BBI3BIBATH (PeHOMEH Ca'-ceHcutmsaunu
MHO3MHa, T.. O MOBBIIIEHNM YYBCTBUTEJIBHOCTU JIETKUX lierieit MuosuHa (JILIM) k
vonam Ca?". MeHoMeH 3aktiouaeTcst B WHIYKIIMY OKCUTOLIMHOM KaJIbIIUi-HE3aBUCH -
Moro (ochopmmposanust JILIM ¢ yyacTeM HeKaHOHUYECKUX TTPOTEMHKMHA3, BKITIOYAsT
Rho-kunHa3zy. O6cykaaeTcst BOmpoC O CIIOCOOHOCTU OKCUTOLIMHA MHTMOMPOBATh MUO-
31HOBYIO (hocdarazy (3a cuer aktTuBauuu Rho-kuHa3bl U nporernHKUHa3bl C) U o
BKJIaJle KaJIbI[Mi-HEe3aBUCUMOTO (hochOpWIMPOBaHUSI MUO3MHA W WHTUOMPOBAHUS
MHO3MHOBOI (bocdarassl B 00€CIIEUEHUH YTePOCTUMYIMPYIOIEro 3¢ deKTa OKCUTO-
LIMHA, B TOM YKCJIe €r0 TOHWYECKOro KOMIIOHeHTa. [IpuBoasiTcsi cBeneHus O poju
MAPK (MuToreH-akTuBupyemasl poTeMHKMHA3a) CUTHAJIBHOTO MYTH MpPU JelCTBUU
OKCHUTOIIMHA, O61aromapsi KOTOpOMY BO3pacTaeT CUHTE3 IMpocTariaHanHoB, JILIM, KoH-
HekcuHa-43, Rho-kuHaszbl, a TakKe peryJupyeTcst KieTouHas mpojudepaust 1 mpo-
1IECChI TTPEHATAILHOTO M TTOCTHATAILHOTO CO3peBaHMsI HEMPOHOB Mo3ra. OOCYyKIaroTCs
MEePCIEeKTUBbl MEIUKAMEHTO3HOW KOPPEKUUU AUCGHYHKIIMU OKCUTOLIMHEPTAYECKUX
MPOLIECCOB, HANpUMEp, B TOM YHCJE BO3MOXHOCTb MCIOJb30BaHUSI MHTMOUTOPOB
Rho-knHa3b1, MTHTHOUTOPOB KaJIBIIUI-PETYIUPYEMBIX XJIOPHBIX KaHAJIOB, aKTUBAaTOPOB
Ca2+—aKTI/IBI/IpyCMbIX 1 AT®-3aBUCUMBIX KaJIMEBBIX KAHAJIOB, a TaKXe PEryJIsiTOpOB
MAPK cucteMsl 111 MTHTMOMPOBaHUSI aKTUBHOCTU MaTKM (TOKOJIN3a).
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CITMCOK OCHOBHbBIX COKPAILIIEHUH

JILIM — nerkue nenu MUo3mHa
MAPK — MuToreH-aktTuBrpyemasi IpoTeMHKWHAa3a
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Ca?*-kanansl L-Tuna — noteHuuman3asucuMele Ca’’-xaHas
DAG — guauuiriniepost

EGFR — srmunepmainbHEbIid akTop pocTa

IP; — nnosurontpudocdar

OTR — OKCUTOLIMHOBBIE PELIEITOPHI

PG — mpocTarjiaHInHbI

PKC — nmporennkunasza C

PLC — dochonumnaza C

PMCA — Ca?*-Hacoc mia3mMaTuueckoil MeMOGpaHbl
Rho-kuna3za — RhoA-cBsizaHHast npoTeMHKMHA3a

SERCA — Ca?"-Hacoc capKoIia3MaTUuecKOro peTUKyIIoMa
SOC-kaHanbl — Ca?*-kaHassl, ynpasnsiemsle Ca?'-nerno

OKcUTOLIMH, aKTUBUPYST okcuTouuHOBBIe pelentopbl (OTR), accoumupoBaHHbIe C
G-0enkoM, BBI3BIBaeT pas3IMuHbBIe pusnonaorndeckue 3¢dexktel. B naHHOM 00630pe oc-
HOBHOE BHMMaHUE yIEJEHO MEXaHW3MaM, JIeXalllUM B OCHOBE CITIOCOOHOCTH OKCUTOILIMHA
TOBBILIATh COKPATUTENIBHYIO IESITEIbHOCTh MaTKU, a TEM CaMbIM Y4aCTBOBaTb B MHIYKLIUU
POIOBOIi NEesITeIbHOCTH, B TUIOAOU3THAHUU U POXKACHUM IulalieHThl. HapyieHust aToro
MeXaHW3Ma MOTYT MPUBOAUTD K MPEXAEBPEMEHHBIM POJaM, K Pa3BUTHIO CJIA0OCTH POJIO-
BOI JeSITeIbHOCTU U JPYTMM aKkyliepckuM aHomanusiM. [ToaTomy ycuiinss MHOTMX UC-
clienoBaTesieil HalpaBieHbl Ha JeTalbHOE M3yUYeHUE MEXaHM3Ma, JIeXKAlllero B OCHOBE
YTEPOCTUMYJIUPYIOIIETO NEUCTBUSI OKCUTOLIMHA. B crathe Takke paccMoTpeH ¢eHOMEH
Ca’*-ceHcUTM3aLMM, BO3HUKAIOUIMIA TIpU IEICTBUM OKCHTOIIMHA, OOCYXIAeTCsl pPoib
KaJIMEBBIX, HATPUEBBIX U XJIOPHBIX KAHAJIOB B yTepPOCTUMYJIMpYIolieM 3¢ dexre okcuTo-
1IMHA, BIUSIHUE OKCUTOLIMHA Ha 9KCITPECCUI0 KOHHEKCHMHA-43, KaK OCHOBBI MEXKJIETOUHBIX
KOHTakTOB B MUOMeTpuu, pojib MAPK (MutoreH-akTMBHUpyeMasi IpOTEeMHKWHA3a) U
NPYTUX CUTHAJIBHBIX CUCTEM B peasinzauuu pusnonornyeckux 3phekToB OKCUTOLIMHA, a
B 3aKJIFOYEHUH [JIeJIaeTCs MOTbITKA CYMMUPOBATh JaHHBIE O MEXaHU3Max, JIeXallluX B 0C-
HOBE yTepoCTUMYMpytoiiero 3¢hdeKra OKCUTOLIMHA.

1. G-6eaku (G-, G-, Gi-) 1 ux poas B peanuzauun 3pdekTos okcuTomHa. OCHOBHbIE
curnaabhblie myTd. Cunraercs, utro OTR conpstkeHbl ¢ G-6€JIKOM, B TOM YHUCJIe C €0 pa3-
HOBUIHOCTBIO G-, WM Ggq/11-0€JKOM, OT KOTOPOTO CUTHAT TIepenaeTcs Ha dhocdonu-
nasy C [1-7]. HekoTopble aBTOpbI HA3bIBAIOT €10 Kak Ggp,-6ey10K [3].

Cunraercst, 4T0 Gq 1 HEIyBCTBUTEJICH K TOKCHHY KokJoma [1, 8, 9], B To Bpemst Kak
6enkut G135 Gaiphail/z IYBCTBUTEBHBI K HeMy [1, 9]. Ilo oTcyTeTBUIO BIUSIHUS KO-
KJIIOITHOTO TOKCUMHA Ha 3(@dEeKThl OKCUTOLIMHA U yTBepxKaaeTcs, yTo curHaa ot OTR B
MUOLIUTaX MaTKH UIET Yepe3 Gq-6erok.

[MapannenbHo ¢ G/ -6ekoM B mepenaye curiana or OTR k PLC yuactsyet Gi-6e10k
[3, 4, 10, 11], a Taxcke G,-6en0K [3] u G¢-6en0k [4, 10—12]. Hannpumep, nosiararor, 4To nepe-
nada curHana yepes G;- i Gg-6e/10K NPUBOIUT K MHTMOMPOBaHUIO POCTa KJIeTOK [4, 13].

Takum o6pazomM, MOXHO TOBOPpUTH 0 ToM, YTo OTR B MuolmMTax MaTku U B APYyTrUX
KJICTKAX B3aMMOIEHCTBYIOT ¢ ceMeiicTBOM G-6eKoB (Gyq 11, G, Gi). HampasieHHOCTD
nepenauyn curHaiaa or OTR K BHYTpUKIIETOYHBIM 3 deKTopaM orpeaessieTcs JIOKaau3a-
ouei peenTopoB [13], B YaCTHOCTH — PaCITOJIOKEHBI JIM OHU B KJIATPUHOBEIX 00JIACTSIX
Wwin 3a ux npeaenaMu. Tak, mo gaHHbIM V. Rimoldi ¢ coaBr. [13], oKcUTOIIMH MHTHOUPYET
KJIETOYHYIO Mposuepaivio B TOM ciydae, KOria MoAasistoliee OoJIbIIMHCTBO PelienTOPOB
OKCUTOLIMHA HAXOIUTCS 3a MpeaeaMu MUKPOJOMEHOB, OOraThiX KaBeOJIMHOM-1 (B 3THMX
YCJIOBUSIX OKCUTOLIMH BbI3BIBAET JIMTEIBHYIO aKTUBALIMIO pelienTopa 3MUAepMabHOTO
dakTopa pocta 1 MAPK, a Takke akTUBaILI1MI0O MTHIMOMTOPA KJIETOYHOTO 1I1KIIa 6eika p21) u,
HanpotuB, aktuBaiusi OTR BbI3bIBa€T MUTOTEHHBIN 3¢hGeKT, Koraa pelenTopbl Haxo-
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NISITCS B MUKPOIOMEHAX, 0OraThiX KaBeOJUMHOM-1 (B 3TOM ciiydyae MPOUCXOAUT KpaTKoO-
BpeMeHHast aktuBais peuenropa EGFR, u MAPK, Ho 6e3 aktuBauuu Genka p21).
B nepsBom ciyudae curnan nepenaetcs yepe3 G;-6eJ10K, a BO BTOpoM — uepe3 G,-0elioK.
B niesioM, Hamuuue HEeCKOJIbKUMX BUAOB (G-0€JIKOB, Ha KOTOpbIE TepeaaeTcsi CUTHaa OT
aKTMBUPOBAHHOTO OKCUTOLIMHOM pelienTopa, 00bSICHIET MHOrooopasue usnojiornie-
cKUX 3(PHEeKTOB OKCUTOLIMHA, HECMOTPSI Ha CyllleCTBoBaHMe JUIIb omHoro Buma OTR,
39TO, B TOM UYMCJIE, OOBSICHSIET yJYacTUe OKCUTOLIMHA B MPOLieccaX TOPMOXKEHUSI, BHUMa-
Hust u nepekioueHust B [IHC, a Takke B Ca?™-3aBUCHMOII CeKpeLMU U COKpALLEHUU
JIAIKOMBILLIEUHBIX WJIM MUOIMUTETUATBHBIX KJIETOK [3].

[TokazaHo [1], 4TO MUOLIUTHI MaTKU OEPEMEHHBIX XEHIIWH COAEPXKaT Gq—GGJ'[OK, B
TOM 4YHucCJie Takue ero U30hopMbl KaK Gy anppa2s Oq-amsdall, @ TaKKe Gi-6€10K (Gi_anppals
Gi.ampa2 ¥ Gi-anppa3)- Kpome Toro, B MuonunTax Beisisiena PLC, B Tom uuciie ee usohop-
MBI Cgerals Coera2 U Coera3, AKTUBHOCTD KOTOPBIX peryiupyercs: Gg-Genkamu, a Takxke
n3000pMbI Cryinial A Cravnar, @KTUBHOCTB KOTOPBIX PETYJIMPYETCS C YYACTUEM PELIETITOPOB
TUPO3MHKUHA3HOTO TIyTU, KOTOPBI HE UMEET, OJIHAKO, OTHOIIEHUS K ACHCTBUIO OKCU-
TouuHa [1]. B nepBUYHBIX aMHMOLIMTAX YeJIOBeKa OKCUTOLIMH, B3aumoaeinctBysa ¢ OTR,
TOBBIIIAET CUHTE3 TIPOCTAIIAHAMHOB, HO 3TO MPOUCXOMUT He 3a cueT akTuBaunu Gy -0enka, a
3a cueT aktuBaluu G- 1 G;3-6eskoB [14]. XapakTepHo, uto OTR nepBUYHBIX aMHUO-
muToB, B otinare or OTR MuomMeTpusi, He OJIOKUPYIOTCS aTo3nbaHoM [14].

B uenom, cuuraercs [4, 6, 15], 4TO B MUOLIMTAX MATKU IIPU B3aUMOIEMCTBUU OKCUTO-
muHa ¢ OTR peanm3yercss OCHOBHOM MeXaHM3M, KOTOPBI OCYIIECTBISETCS Yepe3
G4/PLC/IP;-kackan. [1pu aToM BHavyase aktuBupyetcs 6enoK G 1, 3aTeM — PLC, KO-
Topas pacuieruisieT dhochounHozutonnrudocdar 1o nHosutoaTpudochara (MTD;, uiu
1P3) u nnauunrnuuepona. [Ipu atom 1P5, B3aumoneiictsys ¢ peuentopamu 1P, Haxons-
IIMMUCS Ha MeMOpaHe CapKOIUIa3MaTUYeCKOTrO PETUKYJIOMa, MHAYIIMPYET BbIXO MOHOB
Ca’" u3 Hero, a 5TO MPUBOIMT K aKTHBALINY KMHA3bI JIETKHX LIeTleil MIo3MHa (KiHa3a JILIM)
U TEM CaMbIM BBbI3bIBA€T COKpAIllEHUE MUOLMTOB MAaTKW WJIM MUOSTUTEIUATIBHBIX KJe-
TOK, a2 B HEMBIILIEUHBIX KJIETKaX WHAYLUPYET aKTUBALIMIO PA3IMYHBIX SH3UMOB, TaKMX
kKak NO-cuHTa3a n pochaTuaNINHO3UTON-3-KHA3a, T.€. BKIIOYaeT TOMOJIHUTEIbHbBIE
CUTHAJIbHBIC MMYTU. DTOMY Xe CITOCOOCTBYET aKTUBALIMsI MPOTeMHKUHA3bl C, MpoOrCcXosi-
mast non BiussHueM DAG. AktuBupoBaHHass PKC BoizbiBaeT ochoprimpoBaHue UH-
rubuTopa npoterHdocdarasbi-1, YTo GJIOKHUPYET aKTUBHOCTh MUO3UHOBO (ocdaraszbl
U TEM CaMBbIM TTOBBIIIIAET MHTEHCUBHOCTh COKpPAILIEHUsI, B TOM YHUCJIe 3a CUET MEXaHU3Ma
CEHCHUTM3ALNY MHO3MHA K MoHaMm Ca’'. MHrM6HpoBaHUIO MIO3MHOBOM (ocdarassl I
MOBBILIEHHIO YyBCTBUTEIBHOCTH MMO3MHa K noHaM Ca’’, T.e. Ca?*-ceHcuTusauuu cro-
cobOcTByeT 1 akTuBanus 60enka Rho-A, KoTopsiii B cBoIO odepenb akTuBupyeT RhoA-cBs-
3aHHYI0 npotenHKuHasy. [lonaraior, uto aktuBanus G,-6es1ka OJIHOBPEMEHHO SIBJISIETCH
MPUYUHON AETIONSIprU3aliuu MeMOpaHbl MUOIIUTOB (BCIEACTBUE aKTUBALIMU TTIOTEHIIUAJ-
3aBrcuMbIX Ca’’-kaHanos, T.e. Ca’t-kaHatoB L-THma), 4TO TaKXe CIIOCOGCTBYET TIOBbI-
IIEHMIO KOHIeHTpalmy noHos Ca’' B muro3orne. OTHOBPEMEHHO OKCUTOLIMH WHTHUOUPYET
pabory Ca’"-Hacoca mrasmaTuueckoil Mem6pansl (PMCA) 1, BO3MOXHO, MHTHOHPYET
paboty Ca?t-Hacoca capkormrasmaTnueckoro petukyimoma (SERCA), a Beienctsre CHU-
KEHUSI KOHLIEHTpauuy noHoB Ca?" B capKoIuia3MaTHYeCKOM PETHUKY/TIOME OKCUTOLINH MH-
nyumpyet otkpbitue Ca? -kaHanos, ynpasisiembix Ca? -nerno, Harpumep, TRPC-kaHatsl,
YTO YBEJIMYMBACT JUTUTEILHOCTD YTePOCTUMYIUpYloliero acdekra okcurolmHa. OnucaH-
HBIH 3/1€Ch TTyTh YaCTO HA3bIBAIOT KAHOHUYECKUM TTyTEM CTUMYJISILIMM MUOLIMTOB MaTKU U
MUOBIUTEINAIBLHBIX KIIETOK MOJIOYHOM 3KeJIe3bl IO BIUSIHMEM OKCUTOoLMHA [4, 6, 15].

[Mpu B3auMoneiictBun okcuronrHa ¢ OTR Moryr MHAaylMpoBaTbCsl U ApPYryMe CUT-
HaJIbHbIE CUCTEMBbI, B YaCTHOCTH, KacKall COOBITUI1, peasindyemblii ¢ yuactuem MAPK u
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Rho-kuHa3zsl [6, 14]. B ocHOBe aTOr0 MexanuaMma Jexut B3aumoneiicreue OTR ¢ G- u
G;-6enkaM, peryavMpylouMMU aKTUBHOCTb aieHWIaTLMKIa3bl. ClaencTBUEM aKTUBALIMU
MAPK 1 Rho-kuHa3H! SIBIISIeTCs TTOBBIIIICHUE TPAHCKPUIIIINY T'eHOB (PepMEHTOB, y4acT-
Byomux B cuHte3de PG, B ToM uncie, ¢pocdonumassl A2, HCOOXOOMMOM j1s1 oOpa3oBa-
HUS apaxugOHOBON KMCJIOThI, U LIMKJIIOOKCUTEHA3bl 2, KOTOpasi HEMOCPEACTBEHHO TIpe-
oOpaszyeT apaxuoHoBy1o KuciaoTy B PG. Bce aTto mpuBonut K ycuneHuto cuHrte3a PG B
MMOLIMTAX MaTKW, B TJIOAHBIX O0OJI0OYKaX, B NEUUIYyaTbHON TKAHU U JOIOJHUTEIbHO
CIOCOOCTBYET COKpAaTUTEIbHBIM 3 dekram okcutormHa. CUTHAJIbHBIN TTyTh, B OCHOBE
KOTOPOTO JIEXKUT BbI3BaHHAsI OKCUTOLIMHOM akTUBalusi Rho-KuHas3bl, MHAYIIMPYET TaKue
MPOLIECCHI KaK aare3ust U MUTpaIus KJeTok [ 16—19], Bocnasienue [ 16] 1 yKa3aHHBIN BBITIIE
denomer Ca’'-ceHcHTH3aLNY MUO3MHA, T.¢. TIOBBILICHUE YYBCTBUTEILHOCT MUO3MHA
K nonam Ca2* [6, 13, 16, 20—24]. E1lie OAHUM MEXaHU3MOM, BO3HUKAIOIINM B pe3y/IbTaTe
B3auMomelictBus okcurounHa ¢ OTR, aBagercs antTunponmndepaTuBHEBI 3 deKT, T.C.
TOPMOXEHNE KJIETOUHOTO IUKJIa, 100, HA000pOT, MpoaudepaTUBHBIN IIpoliecc. DTOT
MEXaHU3M peanusyercs 3a cuet aktuBauuu G;-6enka u MAPK uepes PLC/PI3K/c-Src-
3aBUCUMBIH Kackan [12, 13, 25], a Takke 3a cueT akTuBauuu Rho-kuHasel [16, 18]. He-
IAaBHO ObUT OTKPHIT €111€ OJUH MEXaHU3M JEeMCTBUSI OKCUTOLIMHA, CBSI3aHHBIN C €ro cro-
COOHOCTBIO BBI3BIBATh TPAHCIOKALIMIO TPAHCKPUITLIMOHHBIX (DakTOpoB B supo [6, 26].
Hanpumep, B MUoOLIMTaX MaTKW OKCUTOLIMH J0303aBMCUMO BBI3bIBAET TPAHCJIOKAIIMIO
dakTopa TPaHCKPUIILIMY B SIAPO, B YACTHOCTHU, SIIEPHOTO (DaKTOpa aKTUBUPOBAHHBIX T-KJIe-
TOK U KJIbIIMHEBPUHA; 3TOT 3D(DEKT BOZHUKAET ITPU MOCTOSTHHOM WJIU MIPU UMITYJIbCHOM
BO3JIEMCTBMM OKCUTOLIMHA, U OH MHTuoupyercst 6inokatopom OTR [26]. DTo roBoput o
TOM, YTO MPU IJIUTEJTBHOM BO3IEHCTBUM OKCUTOIIMHA BO3MOXHO M3MEHEHUE CHUHTE3a
O6enkoB. O4yeBUAHO, YTO OyaylIMe MCCIeNOBaHUS YTOUHST, KaKOW CUTHAJbHBINA Kackan
peanusyet 3ToT 3 HEKT OKCUTOLIMHA.

IMpencraBnsier MHTEpeC BbICKA3bIBAHWE aBTOPUTETHBIX ABTOPOB IO MCCJIEIOBAHUIO
neiicTBus oKcuToLMHa S. Arrowsmith, S. Wray [6] 0 TOM, YTO, XOTS YyTepOCTUMYJIUPYIO-
muit 3¢ PEKT OKCUTOIMHA — 3TO CaMbIii U3BECTHBINA U caMbIif M3y4eHHHBIN ero 3¢ deKT,
HO TOYHBIN MEXaHU3M TOTO, KaK OCYIIECTBJISIETCS 3Ta CTUMYJISLINS, K YAWBJICHUIO, €1le
OKOHYATeJIbHO He orpenesieH. Huke Mbl paccMOTpUM OTAEIbHbIE KOMIIOHEHThI MeXa-
HHU3Ma, JIeXalllero B OCHOBE YyTepOCTUMYJIUPYOLLEro 3¢ ¢eKTa OKCUTOLIMHA.

2. Poub ocdomunazsl C, unosuroarpucdocdara, TMANMITIMIEPOJIA U MPOTEHHKHMHASHI
C B 3¢ddekrax okcuroumHa. MHOrMe aBTOpPbI YKa3bIBAIOT, UTO IOCJE aKTUBALIUU G(xq—
6enka npoucxonut aktusBauug PLC [2, 49, 11, 28, 29], B Tom uncne PLC,,; 1 PLC 5 [9].
IMon BausiHMEeM 3TUX U30(OPM MPOUCXOIUT TUAPOIN3 POcHONMHO3UTUIOB, B YACTHOCTH,
docdarnaunnHosuTona-4,5-6udocdara, c oopasosanuem IP;, a Takxke ¢ o6pazoBaHrEM
DAG [2, 5-9, 11]. Tak, B onbIiTax ¢ MUOMETpUEM HeOEepeMEHHbBIX KPbIC TToKa3zaHo [28],
gro naruburop PLC npenapar U-73122 G10KUpyeT yTepOCTUMYJIMPYIOMNii 3(pheKT OK-
CUTOLIMHA.

[Monarator [2, 4, 6, 7, 9, 20], uto o6pazoBaHHbIi1 oz aussHueM PLC IP; aktuBupyer
IP;-peLenTopsl capKoIIa3MaTUUECKOrO PETUKY/TIOMA, UTO BbI3bIBAET BbIxoa MoHOB Ca’"
U3 HEeTo B LIUT03071b. CIIEICTBUEM 3TOTO SIBISIETCS MOBBIILIEeHUE ypoBHs Ca’’ B uTososne
BBILLIE TIOPOTOBOTO 3HAYCHNS, CBSI3bIBaHME OHOB Ca’t ¢ KaTbMOIYIMHOM M aKTUBALIMS
kuHa3bel JILIM, uto nHAynupyet ¢a3zHoe COKpalleHNe MUOIIUTA.

Cuwnraercs |2, 11], yro DAG aktuBupyetr PKC 1 TeM caMbIiM crtocoOCTBYeT MHIYKIIU
cokpameHust. Ogaako cyoctparsl a1t PKC B MuonmTax MaTku moka He HalimeHsr [2, 11].
Ilpenmnonaraercs [25], uro ¢ yuactuem PKC aktuBupyercsi MAPK myTth u TeM caMbiM
noBbiaercs cuHte3 JILLM. OnHako B omnbITax ¢ MUOLIMTAMU MaTKU OEpEeMEHHBIX JKEeH-
muH 1okasaHo [1], yto PKC, Hao60poT, MHTMOMPYET YTepOCTUMYIUpPYIOIINi 3 dekT
OKCHUTOIIMHA, TaK KaK 3(h@dEeKT OKCUTOLMHA CHUXAETCs IO BIMSHUEM aKTUBAaTOPOB
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PKC u noBsIlLIaeTcsl o BAUSIHUEM ee MUHIMouTopoB. TakuM ob6pazoM, poiab PKC B ag-
deKTax OKCUTOILIMHA TTOKA OCTAETCS HEeSICHOM.

3. Poas Ca’*-kanasios niasmatnueckoii memopansl (VOCC, nm Ca*-kananos L-Tina)
B yrepocTumympyomeM dddekrre okcuronuHa. He BbI3BIBaCT COMHEHUSI, YTO TIO/ BIIHSI-

HHeM OKCHUTOLIMHA BO3pacTaeT KOoHLeHTpauus noHos Ca?* B tmrosone [2, 4, 7, 15, 30—33].
Taxk, o manHbIM G. Asbéth ¢ coaBT. [8], OKCUTOIIMH MOBBIIIAET KOHIIEHTPAILINIO NOHOB

Ca?" 10 800 HM B Ky/IbTUBHPYEMbIX MUOLIMTAX MATKU XEHIIUH, a MOJIyMaKCUMAaIbHOE

2+
dochopunupoBanue JILIM nocturaercst 0OBIYHO yKe IIPpU KOHLIEHTpauy noHosB Ca™",
paBHoit 300 HM [30]. OmHako 3a cYeT KaKUX IIPOIECCOB IIPU ACUCTBUM OKCUTOIIMHA

MPOUCXOINUT POCT BHYTPUKICTOYHON KOHICHTpalmy nonos Ca’>" — HesicHo. Psin aBTO-
POB IMOJIaTaeT, YTO YBeJIMYeHNEe KOHIEHTpauny noHos Ca’’ B LuTo3071€e NpH IeiicTBUM
OKCHUTOLIHA O0YCIIOBJIEH MPEUMYIIECTBEHHO BbIX0ToM oHoB Ca?™ n3 capkoruiasmari-
YyecKoro petukymoma ro [P;-kananawm [6, 15, 22, 28]. Bonpoc 0 posu BXOISIILIETo U3 BHe-
KIIETOYHOM cpemsl ToToKa MoHOoB Ca’’ B IIMTO301b MO IMOTEHIMATIYBCTBUTEIBHEIM
Ca?*-kananam (VOCC), B ToM uucie no Ca>"-kananam L-Tumna — quckyccuoHHsli. 1o
MHEHHUIO O0HUX aBTOpoB, IP; 1 DAG akTtuBupyioT Ca?'-xaHanbl L-THna, U TeM caMbIM

MoBbILIAIOT BXox MoHOB Ca?’ B uto3osb n3 cpensl [33—36]. [Tonaraior Takxe, 9To Mmo-
BbIlLIeHMe Bxoza noHoB Ca?™ B umro3onp mo Ca?t-kaHamam L-Tuma u3 cpegbl BHYTPb
KJIETKU MHIYLUPYeT ropiius HoHos Ca’", BBIXOAAIIAS U3 CapKOIIa3MaTUUECKOTO PETH-
Kymoma Tioft BiustHueM [P; [6, 28]. OmHako BRICKa3aHO MHEHHE, YTO ITOPITUS HOHOB Ca?t,
BBIXOMAILAs U3 PETUKYIIOMA Mo BiusHueM 1P5, HaoGopoT, 6iokupyeT Bxox noHos Ca?*
u3 cpenpl nmo Ca?*-kananam L-tuna [31]. Hakonel, Bxomy uoHos Ca?’ u3 cpens! 1o
Ca’*-xaHanaM L-TUITa MOXET CIIOCOGCTBOBATh NCMONSPU3ALINS MEeMOpaHBl MUOLNTA,

KOTopasi, 0 MHEHMIO psima aBTopoB [34, 37], oOycinoBiieHa TeM, YTO OKCUTOLIMH aKTUBH -
pYyeT XJIOpHbIe M HECEJIeKTUBHbIE KATHOHHbBIE KaHAJIBI, O YeM IMOJpPOOHEe CKa3aHO HIKE.

TpuBeneM psii JaHHBIX JTUTEPATYPhl, OTPAXKAIOINX POJTb BHEKJIETOUHBIX HOHOB Ca’t
B a(ppekrax okcuTolmHa. Tak, B OMbITaX C MUOMETPUEM POXKAIOLIMX XKEHIIMH MTOKA3aHO
[32], uto ynanenue nonos Ca®>" u3 cpensl wim 6inokana Ca®t-xananos L-tuna Bepamna-
MUJIOM OJIOKUPYET CIMIOHTaHHbIE (pa3Hble COKpalleHUs], HO He BJIUSET CYLIECTBEHHO Ha
COKpallleHUsl, UHAYLUPYyeMble OKCUTOLMHOM. OJHAKO Apyrue aBTOpbI MOKa3aau, YTO
OecKaJIbLIMEBBI pacTBOop KpebGca M BepanmaMuyl CHMKAIOT YTEPOCTUMYJIMPYIONIUIA 3(-
eKT OKCUTOLIMHA B OMbITaX C MUOMETpUEM OepeMeHHBIX XeHInH [35]. Ha Muomerpun
HeOGepeMEeHHBIX KPBIC, KOTOPHIM BBOIWJICSI 3CTPOIeH, MOKa3aHo [22], 4TO B GeCKAIbLIIEBOM
pactBope ruriepkanuenslii (60 MM KCI) pactBop Kpebca He BbI3bIBAE€T COKpAILlEHUE, B TO
BpeMsl KaK OKCUTOLIMH TIOBBILIAET TOHYC, U 3TO COMPOBOXKIAETCS POCTOM KOHLIEHTpAlIMU
noHoB Ca’' B 1IMTO301e. ABTOPEI OGBSICHSIOT 3TOT 3B dEKT TeM, YTO OKCUTOLINH BBICBO-

6oxnaeT moHbI Ca’" 13 BHYTPUKIIETOUHBIX NCTOYHIKOB, B YACTHOCTH, U3 CApKOIUIa3Ma-
TUYECKOTo peTuKkyaoma. OgHaKo IPyrMMU aBTOPaMU B OIbITaX C MUOMETpUEM Hebepe-
MEHHBIX KpBIC TT0Ka3aHo [28], uTo 6mokatop Ca’"-kananos mpemapar SK & F 96.365,
Kak 1 O0eckabliieBblii pacTBop Kpebca, 6i10kupyeT yrepocTuMyaupytomuii 3pdexT ok-
cutouuHa. CienyeT OTMETUTh BaxkHOE HabJoneHue, caelaHHoe S. Arnaudeau ¢ cOaBT.
[34] B onibITax ¢ MMOMETpUEM HEOEPEMEHHBIX KPBIC, COMIACHO KOTOPOMY OKCUTOLIMH IO~
BBIIIIAET MPOHMLIAEMOCTb TTa3MOJIEMMBI K MOHaM Mn2*, 4To oTIiMyaeT MHOLIMTHI MATKK
KPBICHI OT MUOLIUTOB APYIUX BUCLEPAIbHBIX OPraHOB. B CBSI3W ¢ 3TUM HaOJIOACHUEM,
OTMETHUM, 4TO paHee HamMH |38, 39] B onbiTax ¢ MUOMETpUEM HEOEPEMEHHBIX KPbIC TaKXKe
ObUIa MOKa3aHa YHUKAJIbHAsl CIIOCOOHOCTh OKCUTOLIMHA TOBBIIIATh MPOHUIIAEMOCTh IS

noHoB Mn?" (Ho He mrst monos Cu?t, Zn?*, Co?t, Cd**, Mg?*, La’" u Y>*). Do nposiBis-
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JIOCh B TOM, YTO OKCHTOLIMH Ha (pOHE MOHOB Mn>' BEI3BIBAET BHIPAKEHHBII TOTBEM TOHYCA
(Tak Ha3pIBaeMyl0 OKCUTOLIMH-MapraHlieByl0o KOHTPakTypy). Bce a3To mo3BoJisieT Ham 110-
JlaraTh, yYMTHIBAsl XapaKTep peakiii MUOMETPUsI KPBICHI, KPOJIMKa, CBUHbBU M YeJIOBEeKa
Ha OKCUTOLIMH, CEPOTOHUH, alleTWIXoauH, PG, OpailMKUHUH, B TOM YMCJIE B YCIIOBUSIX
UX Bo3neiicTBUsS Ha doHe 6i10KaTopoB Ca’’ -MPOHNLIAEMOCTH HEOPTaHMYEeCKO MPUPOIIBI,
yro Ca?*-kanainsl, ynpasisemsle OTR, cymiectBeHHO oTmuaiorcst ot apyrux Ca?t-ka-
HaJI0B MUOMETPUSI, YIIPABISIEeMbIX MIPYU aKTUBALIMM PELIETITOPOB CEPOTOHMHA, alleTUIIXO-
muHa, PG wim 6pagukuHuHA.

4. Brnax Ca?*-nacocos u Ca’t-KaHAJI0B B yTepoCTHMYTHPYIOMIMii 3 (eKT OKCHTOLMHA.
Psim aBTOpPOB yTBEPXKIIAET, YTO OKCUTOLIMH UHTMOUpPYeT padoty PMCA, B CBSI3U ¢ 4eM OT-
Kayka noHOB Ca?" M3 LIMTO30JIs 3a TpenesTbl KITeTKH CHIDKAETCS, M 3TO CIIOCOGCTBYET POCTY
KOHILIeHTpay noHoB Ca’" B LIMTO30J1e ¥ TeM CaMbIM JOTIOTHUTEBHO YCHINBAET YTEPO-
ctumysmpylomuii apdext okcuronnHa [33, 40—42]. CrtocoGHOCTh OKCUTOLIMHA OJIOKHU-
poBatb paboty PMCA noka3zaHa B omibITax ¢ MuUoMeTpueM Kpoiunka [40, 41], komku [41],
KpoICH [41], HeOepeMeHHBIX [33] 1 OepeMeHHBIX |33, 42] KeHIIrH. XapaKTepHO, YTO OK-
cuTolH nHru6upyer Ca> -Hacoc Mmma3sMoIeMMBI B MIOLIUTaX MaTKH GepeMEeHHBIX KeH-
IIIMH, HO HE BIMSET Ha paboTy 3TOro Hacoca B apurpouurax [33, 42]. Bompoc o mmytu, mo
kotopomy curHai ot OTR nepenaercst Ha PMCA, ocTaeTcst OTKPBITBIM.

MoxxHO TIpenrnoaoXuTh, YTO OKCUTOLIMH nHruoupyet padory SERCA, B ¢Bsi3u ¢ uem
oTKayka MoHoB Ca’" u3 IIMTO30J151 B OTCEKM CapKOTUIa3MATHYECKOTO PETUKYITIOMA CHU-
3KaeTcst, U ATO MPUBOAUT K pocTy KoHUeHTpauuu Ca?’ B iuTo30i1€e, 4TO MOBBIILIAET yTe-
pocTUMyIUpYyOIUi 3¢ deKT okcuTonrHa. OIHAKO NPSIMbIX JAHHBIX, TTOATBEPXKAAIOITIX
9TO TPEAION0XEHNE, MBI B IUTepaType He Hauuti. OTMedeHo [6], YTO BIMSIHAE OKCUTO-
1Ha Ha akTuBHOCTh SERCA He u3ydasioch, XOTs TaKasi BO3MOXHOCTb HE UCKJTIOUYAETCS.
B TO e BpeMsi TI0Ka3aHo, YTO MCTOLIEHNE 3armacoB HoHoB Ca’’ B capKoIIa3MaTHIecKOM
PETUKYJTIOME, HaIIpuMep, myreM MHrnoupoBaHust padotel SERCA Tancurapruaiom mim
NPYTMMH BellleCTBAMM, CHIZKAET CTUMYIUPYIOIIN 3¢p(heKT OKCUTOIIMHA, TaK KaK B 3TOM
ciiyyae yMmeHblaercsi motok Ca?t 3 capKomia3MaTiyeckoro peTUKYJIIOMa B LIUTO30JIb
o [P;-akTuBUpyeMbIM KaHaaM [1, 7, 33, 36, 43—45]. Tax, B onbITax ¢ N30JMPOBAHHBIM
MUOMETPUEM KPBICHI MoKa3aHo [1], uro O6sokana padborel SERCA mpenapatom tBHQ
MIPENSITCTBYET YTEPOCTUMYIUPYIOLIEMY ACUCTBUIO OKCUTOLIMHA. AHAJIOTUYHEIC JaHHbIE
HOJy4eHBl B ONBITaX ¢ MuonutaMu JuHun PHM1-41, T.e. ¢ mepeBUBaeMOil KyJIbTypOi
MUOILIMTOB OepeMeHHBIX XKeHIIUH [43], B OombITax ¢ MEPBUYHOI KyJIbTypOii MUOILIMTOB
MaTKu HeOepeMeHHBIX 1 OepeMeHHBIX XEHIIMH U ¢ KJIeTKaMU ITepeBUBaeMOM KyIbTyphl
PHM1-41 MuouuToB MaTKM GepeMeHHBIX 1 HeOepeMeHHBIX XXeHIIWH [45], B ombITax ¢
MUOMETpHEM HeOepeMeHHBIX 1 GepeMEHHBIX OYyMBOJIUIIL TTPU UCTOIIIEHUU 3al1aCOB MOHOB
Ca?* ¢ nomousio narnéuTopa SERCA 1MKIOMMa3oHoBoil KUCIoTsl [7]. B ombitax ¢
KyJIbTYPOiA MUOIIUTOB MaTKM XEHIIUH MoKa3aHo [33], 4To OKCUTOLIMH, MOIOOHO TarlCu-
rapruHy, MCTOILIAeT 3amackl MoHOB Ca’’ B capKOIUIa3MaTHYECKOM PETHKYIIIOME, 4TO
KOCBEHHO TOBOPUT O BaXXHOM POJIM CapKOILIa3MaTUYECKOTO PETUKYIIOMa B peaii3allui
YTEPOCTUMYIUPYIOIIeTo 3 (PeKTa OKCUTOLIMHA.

Kax u3BecTHO, MOHBI Ca2t MOryT BBIXOAMTb U3 CApPKOILIA3MAaTHUECKOTO PETUKYIIIOMA
B LIUTO30J1b 10 ABYM TumaM Ca'-KaHaloB, a UMEHHO, TI0 [P;-akTUBUpPYEMBIM KaHallaM,
uv o 1P;-kananawm [1, 34, 36, 46] u 1o puaHOAMHOBBIM KaHajIaM, T.e. 10 KaHaJlaM, aKTH -
BUPYEMbIM praHoarHOM [34, 45]. Jloka3aHo, YTO MPU ASHCTBUM OKCUTOLMHA MOoHbI Ca’t,
EeCTBUTENIBHO, BBIXOIAT B LIMTO30JIb U3 CAPKOILIA3MATUIECKOIO PETUKYJIIOMA T10 KaHAJIaM,
aktuBupyemsM [P; [2, 6,7, 9, 20, 34]. Tak, B onbITax ¢ MUOLIUTAMY MAaTKUA OEpeMEHHBIX
KpBIC MTOKa3aHo [34], 4yTo HavaJibHasl 4acTh COKpAIlleHUs, BLI3BAHHOIO OKCHUTOLITHOM,



972 LOWPKHWH u np.

YMEHBIUAETCS MOJ BJIMUSIHUMEM TellapuHa, KOTOpbIi siBisieTcsl 0j1okaTtopoM IP;-kaHanos
CapKoIJ1a3MaTUYeCKOTo PeTUKYJIIOMa.

Bormnpoc o poin praHOIMHOBBIX KaHAJIOB B IEUCTBUM OKCUTOIIMHA, BEPOSITHO, OCTaeT-
Csl OTKPBITBIM — T10 OMHUM JAHHBIM, 3TU KaHaJIbl HE UMEIOT OTHOIICHUS K PeasIM3aiiin
yTepocTUMyIUpyloliero apdekra okcurormHa [34, 36], Tak Kak puaHOAWH KaK aKTUBa-
TOP 3TUX KaHaJOB He BausieT Ha 3¢hGhEeKT OKCUTOLIMHA B OMbITAX C U30JUPOBAHHBIMU
MUOLIMTAMU MaTKKM HeOGepeMEHHBIX XXEeHIIUH [46] 1 B OMbITaX ¢ U30JUPOBAHHBIM MUO-
MeTpueM 0epeMeHHBIX KpEIC [34], a KoerH KaK aKTUBAaTOp 3TUX KAHAJIOB, HE IMOBBIIIIAECT
CTMIOHTAHHYIO U BBI3BAHHYIO OKCUTOLIMHOM COKPATHTEJIbHYI0 aKTUBHOCTb MHOMETPUS
KPBICHI, a naxe cHkaeT ee [36]. TTo HaM naHHbIM [39], KobenH CHUKaeT CIIOHTAHHYIO U
BBI3BAHHYIO TUTEPKATMEBBIM PACTBOPOM COKPATUTEIbHYIO aKTMBHOCTH M30JMPOBAHHOTO
MUOMETPUSA KPbICHI, KPOJIMKA, CBUHBU U YCJIOBCKA, HE3aBUCHUMO OT 3Talla peripoayKTHUB-
Horo rnpouecca. OnHaKo Mo JaHHBIM IPYTUX UCCleloBaTenei, mpu JeCTBUM OKCUTOLIMHA
nonbl Ca’>" BBIXOAAT U3 CAPKOILIA3MATUYECKOTO PETHKYJIIOMA 1 MO PUAHOIMHOBBIM Ka-
Hamam [46—48]. O6 3TOM CBUAETEIBCTBYET CIIOCOOHOCTh PYTEHUSI KPACHOTO KaK WHTH-
6UTOpa pUAaHOAMHOBBIX KAHAJIOB CapKOIIJIa3MaTUUECKOTO PETUKYITIOMa CHUKATh yTepO-
CTUMYJTUPYIONINiA 3¢ (HEKT OKCUTOIIMHA B ONMBITaX ¢ MUOMETPUEM HeOEPEMEHHBIX KPbIC
[47]. B npyroM MccienoBaHUM, BBIIIOJHEHHOM Ha MUOMETPUM OEPEeMEHHBIX >KE€HIIMH,
MOKA3aHO, YTO KO(MENH MOBBIIIAET BHIXO MoHOB Ca’’ 13 capKoIIa3MaTHuecKOTro PETH-
KymioMa Ha ¢oHe aeicTBus okcutouurHa [48]. Takum oOpa3oM, BOIpPOC 0 BKJIaAe pUaHO-
JNIMHOBBIX KAHAJIOB B YyTEPOCTUMYJIUDPYIOLIN I 3(pHEeKT OKCUTOLIMHA OCTAETCS OTKPBITHIM.

Kak n3BectHo [28, 33, 45, 49, 50], SOC-kanainsl, B ToM uucie TRPCI1, STIM1, Orail,
Orai2 n Orai3 ciyxar mwist foctaBki noHOB Ca2' 13 BHEKIETOYHOM Cpeabl B CApKOIIIa3-
MaTUYeCKMil PETHKYJIIOM U TeM CaMBbIM He JIOMyCKaloT MCToleHus 3anaco Ca’>’ B HeM.
OTU KaHaJbl OTKPBIBAIOTCSI TIPU JEMCTBUM OKCUTOLIMHA M T€M CaMbIM IMOIACPKUBAIOT
WHAYLPYyEMOe OKCUTOLIMHOM cokpaiieHue [28, 33, 45, 49, 50]. Tak, B oIbITax ¢ MUO-
MeTpHreM OGepeMEeHHBIX KEHIIWH ITOKa3aHo, YTO TPU IEHCTBUM OKCUTOILIMHA BO3pacTaeT
Bxon oHoB Ca" mo TRPCl-kananam [33, 45], TRPC4-kananam [50], a Takxe 1o
STIM1-, Orail-, Orai2- u Orai3-kanamaMm [45]. CunTaercs, 4TO IIPU BO3NCUCTBUN OKCH-
TOLUMHA Ha MUOLIMTBI MaTku oTKpbiTUe TRPC-KkaHanos ocyiuectsisiercs 3a cuet [P [49, 50]
n/unu 3a cuet DAG [33, 49]. He uckmouaem, uto mjst onHux uzodopm TRPC-kaHanos
ux akTuBaTopoM gasisiercd 1P, a st apyrux nsodopm aktusaropom ciayxut DAG. Tak, no-
ka3zaHo [49], uto IP; aktuBupyer TRPCI1-, TRPC2-, TRPC3-, TRPC4- u TRPC5-kanansl,
a DAG aktuBupyer TRPCS8-xanane. Haubosee BepositHo, yTo SOC-KaHajabl MMEIOT
CaliThl, ¢ KOTOPBIMU B3aumoneicTByoT 1Py mimu DAG, obpasyiomnecs: Mo BIUSIHUEM
PLC npu peiictBum okcuronmHa [45]. YcranosneHo [45], uTo 6i1okaga SOC-kaHaioB, B
ToM uyuncie 6inokaga TRPCI-, STIMI1-, Orail-, Orai2- u Orai3-kKaHaJIOB C TTOMOIIbIO
noHoB ragonunust (Gd3") cylecTBeHHO CHUXAET YTepOCTUMYINPYIOLIHIi 3(DdEKT OKCH-
TouMHA. B ombiTax ¢ KyJbTypoit MUOLIMTOB MaTKu O6epeMeHHbIX XeHInuH (PHM1-41),
YYyBCTBUTEJIbHBIX K OKCUTOLIMHY, U B OIBITaX C MEPBUYHON KyJIbTYPOil MUOIIUTOB MaTKU
OepeMeHHBIX XEHIIWH MMoKa3zaHo [50], 4To mpu 1eiCTBUM OKCUTOIIMHA MOBBIIIAETCS CO-
nepxanue noHoB Ca’" B LUTO30JIe, HO STOTO HE MPOMCXOAUT, ECIIU MPENBaPUTETHHO
npoBeacH HokaayH 0enka TRPC4 myrem BBeleHUsI B MUOLIUTHI aicHOBUPYCOB, COIIEP-

Kamux cootBeTcTByomMe aHTU-MPHK (short hairpin RNAs, mm shRNAs, mmm “mimibKo-
Boie MPHK”).

TakyM 0b6pa3oM, OKCUTOLIMH, TOBBILIAs coaepxxaHue B uurosone 1P; u DAG, aktuBupyer
SOC-kaHaJybl, Oarogapst 4eMy B CapKOIUIa3MaTUYECKOM PETUKYIIOME ITOAIEePKIBACTCS

BBICOKasI KOHIIEHTpalust noHoB Ca’", HeoGXommMMast [UTsl peaTi3aliii YTepOCTUMYTUPYIO-
1iero 3 deKTa OKCUTOLIMHA.
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5. BsiHie OKCHTOLMHA HA YyBCTBUTENBHOCTD KuHa3bsl JILIM k monam Ca™ u Ha akTMBHOCTD
MHO31HOBO# (hocaTasnl (henomen Ca’' -cencuruzamumn muosnna). MspectHo [39, 51—54],
YTO COKpallleHWe MUOLIMTOB MAaTKM YeJIOBeKa M KUBOTHBIX (KaK W IPYTUX TIaIKOMbI-
LI€YHbIX K.J'leTOK) MPOUCXOOUNT 3a CUET B3aVlMO)1€]7]CTBVlH AKTUHOBbBIX U MUO3UHOBbLIX HU-
Te ¢ MCIOJb30BAaHUEM DHEPIMU, BhICBOOOXHTaeMoii npu rumponusze AT®. B ocHose
Mpoliecca COKpaIlleHUsI JIeXUT IUKIUYecKass aKTMBHOCTb MMO3MHOBBIX MOCTHUKOB.
B MHOLIMTaxX MaTKM MOCTUKOBBIII LINKJI HAYMHAETCS TIpU Hammdnu noHos Ca’’ B cperme
BBIIIIe TTOPOTOBBLIX 3HaUYeHW. Hauamom aToro mpoiiecca siBisiercst dochopuiimpoBaHue
JIOM (20 x/la), nmpoucxonsiiee ¢ ydactueM KuHasbl JILIM, koTopasi akTUBUpYeTCs
nonamu Ca?". B pesynbrate dochopunuposanust JIIIM nonepedHble MOCTUKY MPUOG-
pPEeTaloT CIMOCOOHOCTh B3aMMOJEUCTBOBATh C aKTUHOBBIMU HUTSIMU 34 CUET COBEPILIEHUS
OBICTPBIX LIMKJIOB (MPUKPETIJIEHNEe—OTKpEeTJIeHUe), T.€. 3a CUeT UUKJIMPOBaHUs. MHOro-
KpaTHOE TTOBTOPEHUE 3TOTO LIMKJIA IPUBOAUT K YKOPOUSHUIO MUOLIATA WIIA K Pa3BUTHIO UM
MBIIIEYHOTO HamnpspKeHUsl. MOCTUK MOXET ToaBeprarhes aedochopunmpoBaHuto. OHO
MPOUCXOIUT IO BIMSHIEM MUO3MHOBOM (pocdaTtassl (vn mporenHdocdaTassl JILM,
wim docdatazel JILIM). B pesynabrare nedochopunnpoBaHusi MOCTUKA €ro CITOCO0-
HOCTb K B3aMMOJIECHCTBUIO C aKTUHOBOM HUTBIO YMEHBIIIAETCS, YTO TIPUBOIUT K CHUKE-
HUIO CUJIbI COKPAILIEHUS WIM K TIOJTHOMY pacciiabieHuto. PacciabieHnio MUOLIUTOB MaTKU
TaKXKe CIIOCOGCTBYET CHIDKCHHUE KOHIIEHTpauuy noHoB Ca’' B muTO30I€, TaK KaK 3TO
TOpMO3UT Tpolecc pochopuyimpoBanust JILIM u cnocoOGCTBYeT OTcoeAMHEeHUIO aedoc-
GOPUIMPOBAHHBIX MOCTUKOB. JIJIsT MUMOIIMTOB MaTKM XapaKTepHa TeHepalusl He TOJIbKO
(da3HBIX, HO ¥ TOHUYECKMX COKpaIlleHUH (TOHyca), T.€. INIMTEJIHLHOTO COKpAIeHUSs, IIPO-
Tekawulero 6e3 pacciadseHusi. B ocHoBe 3Toro mpoiiecca JeXuT coueTaHue Tpoliecca
docdopunuposanust JILIM, kotopoe nponcxoauT ¢ yyactuem Kunasbl JILIM (ato Ca?*-3a-
BUCHMBIi1 MPOLIECC) U C Y4acTUEeM HeKaHOHMYeckux KuHa3 (Ca’'-HezaBucuMBIil ITpo-
1ecc). B Hacrosiiiee BpeMst cuutaetcs [S1—53], 94To K YMCTy HEKAHOHUYECKUX KMHA3 OT-
HocsaTcsa Rho-knHasza, B3auMoeiicTBytolasl ¢ MOJIHUEH nporeuHkruHasa (ZI1P-kuHasza),
WHTEeTpUH-3aBUCUMAasl KMHAa3a, KMHa3a, 3aBucuMast ot oenka p21 u mansix [ Td-a3. Tak
KaK aKTMBHOCTb HEKAHOHMYECKUX KIMHA3 HE 3aBUCUT OT KOHIEHTpauuu moHoB Ca’’ B
LIMTO30J1€, TO Mnpoliiecc hochoprnmpoBanus JILIM mnon BIvsiHueM HEKAHOHUYECKUX KMHA3
nonyymt HazBanue Ca’"-HesaBucumoro dochopunpoBaHns Mro3nHa. HekaHoHMue-
CKHe KMHA3bl aKTUBUPYIOTCS He 3a cueT MoHoB Ca’', a 3a cueT pochoprmmpoBaHus, KO-
TOPOE OCYLLECTBIISIETCS C YYaCTUEM pPsila MPOTEMHKMUHA3, cpelnd KoTopblx RhoA-0enok,
PKC, MAPK. IlostoMy BelecTBa, aKTUBUPYIOIIME yKa3aHHBIE NPOTCMHKWHA3Bl (3a
CUET B3aMMOJEUCTBUS C pelielIToOpaMu, acCOLIMUpPoBaHHBIMU ¢ G-0eJKaMu), HallpuMep,
anbda-anpeHOMUMETUKHU, alleTUIIXOJINH, TUHCTAMUH U OKCUTOLIMH, MOBBIIIAIOT (ha3Hyo
U TOHUYECKYIO aKTMBHOCTb MMOLIMTOB MaTku. CIOCOOHOCTh HEKAHOHWYECKUX KWHA3
dochopunrposats JILIM ripu HU3KOM ypoBHe oHoB Ca’™ B cpeze, a TeM caMbIM MHIYLIU-
POBAaTh TOHUUECKOE COKpallleHUe, oayumio HasBaHue Ca2t-cencutuzauni [51, 52, 55].

WN3BecTHO [51—54], 9TO COKPAaTUMOCTh MUOLIMTOB MaTKW BO MHOTOM 3aBHCHUT OT CO-
CTOSIHUSI MUO3MHOBOIM (pocdarasbl, TaK KakK C €€ ydacTheM MPoucXoauT aecdochopuan-
poBanue JILIM u TeM cambiM — pacciabieHue. [ToaToMy BelllecTBa, MOBHIIAIOIINE aK-
TUBHOCTh MMO3MHOBOM (pocdaTasbl, CHUXKAIOT COKPAaTUMOCTD, a BeIlleCTBa, MHTMOUPYIO-
muye 3TOT (epMeHT, ycuimBaloT ee [51]. MHruburopammu MMO3MHOBOI ocdarasnl
SIBJISIIOTCSI T€ K€ HEKaHOHMYECKHe MPOTEMHKUHA3bl, KOTOPbIe BHI3BIBAIOT (hochopuin-
poBaHWe MUO3MHa, T.e. Rho-kuHaza, ZIP-knHa3a, MHTerpuH-3aBUCUMasT KWHa3a, KWHa3a,
3aBucuMast ot 6enka p21 u Mmanbix ['Td-a3 [51, 55]. MHrubupoBaHue MUO3MHOBOI (hoc-

(artasbl sIBISIETCS] KOMIOHEHTOM (eHomeHa Ca?t-ceHCHTHM3alUMU, T.e. COKpALICHHs
MHOLIUTOB MaTKK Ha (DOHE HU3KOTO comepxaHus noHoB Ca’" B 1iuTosore.
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B 1ieioM, mpoliecc cokpallleHus1 U pacciadaeHusT MUOLIMTOB MaTKU MOXHO TIpelcTa-
BUTH B BUIC TAKUX 3TAIIOB KaK: CBSI3bIBAHWE MOHOB Ca2+ KaJIbMOAYJIMHOM, BXOOAJIIIUM B CO-
craB kuHa3bl JILHM — aktuBatmst kuHaszbl JILUM — dochopunuposanue JILIM — B3aumo-
NIefiCTBYE MUO3MHA C AaKTUHOBBIMU HUTSIMU C Y9aCTHEM MUO3WHOBBIX MOCTUKOB —> THIPOJTN3
AT® — BBICBOOOXKICHUE SHEPTUU — CKOJbXEHUE MUO3WHOBBIX HUTE OTHOCUTEIHHO
AKTUHOBBIX HUTEHl, T.¢. aKT COKpaLIeHNs — CHIDKeHue yposHst Ca’t B murosone — me-
dochopunupoBanue JILIM c¢ momolinpio MHMO3MHOBOU ¢ocdara3zsl — pacciadieHue
(okoHYaHMe (Ha3HOro COKpallleHUs) WIM Pa3BUTHE TOHMUYECKOIO COKpAIEHUS 3a CYET
dochopuwmpoBanusd JILIM ¢ yyacTeM HeKaHOHMYECKUX KMHa3 (peaausalusi ¢eHoMeHa

Ca?*-ceHncutuzauun).

Bce ckazaHHOE UMeET MPSIMOE OTHOIIEHUE K TOHMMAaHUIO MEXaHU3Ma YyTePOCTUMYITH -
PYIOIIETO NeNCTBHUST OKCUTOLIMHA. JIeJTo B TOM, YTO OKCUTOLIMH pacCMaTpUBaeTCs B Kade-
cTBe akTHBaTopa Rho-KnHasbl, B pesyibTare yero Bospacraet Ca?-Hesasrcumoe docdopu-
smposanue JILIM v omHOBpeMEHHO MHTUOMPYETCST aKTUBHOCTh MUO3MHOBOM (hocdaTasbl,
4to B utore dopmupyer deHomen Ca’"-ceHCUTH3ALNM MHO3MHA, TIPOSIBISIIOIIMIICS B
CYIIECTBEHHOM IMOBBIIIIEHUY CHJIBI (pa3HOTO U TOHMYECKOTO KOMITOHEHTOB COKpAIlleHUsI

Ha (OHE OTHOCUTEILHO HEBBICOKMX KOHLeHTpauuii nonos Ca’" B uurosone [6, 15, 17,
20, 21, 23, 24, 56—58].

He BpaBasich B meTanm, OTMETHM, YTO COIJIACHO AaHHBIM JmTepaTypsl [51, 52], Rho-
KMHAa3a NpeacTaBiisieT CO00M pa3HOBUAHOCTh NPOoTeMHKMHA3. OHa HAaXOAMUTCS B KJIETKE B
HEaKTUBHOM cocTosiHMU. Ee akTuBanms mpoucxogut o BausitHueM RhoA-6enka, Haxo-
nserocst B komriekce ¢ 'TM. U3BectHO, uto RhOA-6€710K BXOOUT B CEMEINCTBO MaIbIX
[Td-a3 (ux 6osee 200), UrpawIIUX BaXKHYIO pOJjb B (DYHKUMOHUPOBAHUU KIIETKU.
B xitetke RhoA-6e10K Takke HaxXxOOUTCS B HEAaKTMBHOM COCTOSTHMU. AKTHBAlLIUSI €TO
MPONCXOIUT MO BIMSIHUEM ajibda-cyobeqHUIbl G-0e1Ka, KOTopast OTCOSTUHSIETCS OT
HEero Mpu aKTUBALIMM pelleNITopa, aCCOLMUPOBAHHOTO C 3TUM OejikoM. B yacTHocTH, Ta-
KO€ IIPOUCXOIUT MPH B3auMoneiicteuu okcuronuHa ¢ OTR [6, 23, 24, 56—58]. [ToMmumo
akTuBalu Rho-KWHa3bl, OKCUTOLIMH, BO3MOXHO, aKTUBUPYET U JIPYyrMe HEKAHOHUYECKHE
npoTtenHKUHa3bl (ZIP-kuHa3zy, MHTErpyMH-3aBUCMMYIO0 KWHA3y M KWHa3y, 3aBUCUMYIO OT
6enka p21 u maneix ['Td-a3). Bece 310 cnocoberByeT hochopunuposanuio JILM naxke
NP HU3KUX KOHLEHTpaLusix noHoB Ca’’ B 1iuTo3os1e, Giaarogapst 4emMy MOBbILIACTCS CUJIA
COKpallleH!s] MUOLIMTOB MaTKu [6, 15, 17, 20, 21, 23, 24, 56—58]. OnHOBpeMEHHO OKCH-
TOLMH, akTuBUpPYysS Rho-kuHa3y, mosbeimaer ¢pochoprirpoBaHne MUO3MHOBOM ¢ocda-
Ta3bl U TEM CaMbIM MHTUOMPYET €€ aKTUBHOCTb, YTO CHUXKAeT CKOPOCTh paccyiabiieHusT U
MPUBOJIUT K JUTUTETLHOMY COXPAaHEHUIO TOHYCA MUOILIMTOB, T.€. K TOHUYECKO aKTMBHOCTU.
Takum o6pazoM, UHTMOUPYsSI MUO3UHOBYIO (hocaTasy, OKCUTOLIMH MOBBIIIIAET YyBCTBU-
tenbHocTh JILIM K nonam Ca®*, 1.e. coco6eTByeT peanusauuu dpeHomena Ca’*-cencu-
tuzauuu [6, 7, 17, 20, 23, 56, 59, 60].

HetictButenbHO, pocT pochopummpoBanus JILIM (20 x/la) mpu aeiicTBUM OKCUTOLIM -
Ha, TIpY KOTOPOM MOBBIIIAETCS CUJIa COKPAIEHUs, OTMEYEH MHOTMMHU aBTOpPaMu, B TOM
YHCJIe B OMbITaX C MUOMETpUEeM HebepeMeHHBIX Kphic [17, 20—22], 6epeMeHHBIX KPbIC
[17], HeOGepeMeHHBIX U GepeMeHHBIX OyiiBoML [7], a Takke OepeMEHHBIX KEHILUH [6,
15, 21, 23]. AHaJIOTMYHO, MHOTHE UCCJIENOBATEIN BhISIBUJIN CHIKEHINE aKTUBHOCTU MUO-
3UHOBOI (ocdarasbl 1o BIMSIHAEM OKCUTOLIMHA. DTO OTMEYEHO B OMbITaX C MUOMET-
pueM HebepeMeHHBIX Kphic [17, 20, 21], 6epeMeHHBIX KpbICc [17, 61], HeOepeMEeHHBIX U
GepeMeHHbBIX OyiiBoIuII [7], a Takke HebepeMeHHBIX [21] u 6epemMeHHbIX [21, 23, 56, 60—62]
XKeHIIUH. Tak, B onbITaXx C MUOMETPUEM HeOepeMeHHBIX KphIC IToka3aHo [20], uto mox
BJIMSIHMEM OKCUTOLIMHA B MUOILIMTaX MaTKU MPOMCXOIUT TpaHcsoKalsi RhoA-6enka K
Tuta3MaT4ecKkoil MeMOpaHe, e oH akTuBupyeT RhoA-kuHa3y, B pe3yJibTaTe 4yero Io-
BhIIIaeTcst pocopunupoBanue JILIM u mHrnbupyercss Muo3nHoBast docdatasa. Bece
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3TO MoBBbIIAeT yyBcTBUTENbHOCTD JILIM K mMoHaM Ca?" 1 TeM caMbIM MOBBILIAET CUITY
COKpAIlIeHUSI MUOMETPUS. DTO MOJIOXKEHUE TOKA3BIBAETCS TEM, YTO YyTEePOCTUMYJINPYIO-
muii 3@MEKT OKCUTOILMHA OJIOKUPYETCSI CEJICKTUBHBIM MHIMOUTOPpOM RhoA-KuHa3bI
npenapatoM Y27632 [20]. B ombiTax ¢ MHOMETpUEM OepeMEHHBIX XEHIIWH MOKa3aHO
[57], 4TO OKCUTOLIMH yBeIMYMBaeT uyBcTBUTENbHOCTD JILIM K oram Ca®™, T.e. BbI3bIBa-
eT deHomeH Ca’'-ceHCHTM3alIMM, ¥ TEM CaMbIM IMOBBILIAET BEPOSITHOCTD (DOCHOPUIIH-
posaHus JILIM c¢ yyactueM HeKaHOHUYECKUX KMHa3. B orbITax ¢ MMOMeTprieM GepeMeHHbBIX
JKEHIIUMH OTMEYEHO [56], YTO OKCUTOIIMH MOBBIIIAET aKTUBHOCTh Rho-KWHAa3bI U TeM caMbIM
yBeJIM4YMBaeT 4yBCTBUTEeNbHOCTD JILIM Kk nonam Ca?' (Tak Kak Mpy OTHOM M TOM Xe
ypoBHe Ca’" B IIMTO30JIC CMJIa COKpALIEHNS BbILIe Ha (POHE OKCHTOLIMHA) U OTHOBpE-
MEHHO MHTHOMpYeT MUO3UHOBYIO (hocdarasdy, UTo B 11€JIOM TMOBBIIIAET CUJTy COKPAIIEHUSI.
B npyroMm ucciienoBaHUU, BBIMOJTHEHHOM Ha MUOMETPUM HEOEpPEMEHHBIX KPbIC M XKEH-
IIMH TToKazaHo [21], yto mHrudutopsl kuHa3bl JILIM BopTMaHuH u mpenapat ML-9
MOJIHOCTBIO OJIOKMPYIOT yTEPOCTUMYIUPYIOLIUI 3P PEKT OKCUTOLIMHA, HO ITPU 3TOM OHU
He GJIOKMPYIOT NMOIbeM KOHIEHTpauy noHoB Ca’’ B IUTO30J1e, NHOYLMPOBAHHBIH OK-
cutolimHOM. KOCBEHHO 3TO J0Ka3bIBaeT, YTO MO/ BIUSIHUEM OKCUTOLIMHA MPOUCXOAUT
akTuBanms KuHassl JILIM 1 Tem caMbiM yeuitenue ¢ochopunupoBanus JILIM. Crioco6-
HOCTb OKCUTOLIMHA MOBbIIIATh aKTUBHOCTh RhO-KMHa3bl, a TEM CaMbIM MOBbILIATh CUITY
COKpallleHU, TIPOIEMOHCTPUPOBAHA U B OMNbITAX C MUOMETPUEM HEOEPEMEHHBIX KPbIC, KO-
TOPBIM BBOIMIICS 3cTporeH [22]. OnHaKo He Bce aBTopbl Habmonamu dheHomer Ca’t-ceHen-
tuzauuu JILIM npu aeiictBum okcutoumHa. Tak, L. Mackenzie ¢ coasrt. [30] B onbITax ¢
KyJIbTYPOii MMOLIMTOB MaTKM XEHIIWH MOKa3aau, YTO MO BIUSTHUEM OKCUTOIIMHA BO3-

pacTaeT u KoHLeHTpauusi uoHoB Ca?’ B LINTO30J1e UHTEHCUBHOCTB (POCHOPUIUPOBAHUS
JIOM, T.e. benomen Ca®t-ceHcuTnzaluy He OGHAPYXEH.

TTokazaHo [63], 4TO y KEHIIIMH KaK MPU CPOYHBIX, TaK U TIPU MPEXKIEBPEMEHHBIX PO-
ax B MMOMETpUU Bo3pactaeT aKcrpeccusi Rho-6enkosB, Rho-poncrBeHHbIX GeIKOB, a
takxke ypoeHb MPHK Rho-A, uto co3naet ycnoBus nis akruBauuu Rho-kunas. Kpome
TOro, y >KEHIIMH HaKaHyHE POIOB BO3pacTaeT aKTMBHOCTh Rho-kuHasbl [61]. D10 siBIeHME
paclLIeHMBAaeTCsI KaK OIHO U3 MPOSIBJICHUI MHIYKLIMU POIOB [61] 1 Kak OCHOBa yTePOCTH-
Myaupyioliero a¢gdekra okcuronuHa [61, 62]. C yueToM MOJOXEHUMI, U3IOXEHHBIX B
9TOM pasnejie, ObUIO BBIABMHYTO TpenctaBieHue [61, 62], commacHO KOTOpoMy IIpH
MpeXIeBPEMEHHBIX POaX YTEPOCTUMYIUPYIONINI 3(pheKT OKCUTOIIMHA MOKHO YMEHb-
IIUTH 3a cueT nHrubupoBaHusi Rho-kuHasel. B HacTostiee Bpemst (hapmakogoramu co-
3naHo 6ojiee 170 nuHrn6utTopoB Rho-KruHa3bl, M3 KOTOPHIX BA YK€ pa3pelieHbl IJIs1 K-
HUYECKOTo MpUMEHEeHUs B psifie cTpaH. B vacTHocTU, 3TO npenapaT ¢dacyaui, KOTOPbIi
paspeiieH mis npuMmeHenust B Anonuu n Kurae [64], u npenapaT puracyiaui, paspe-
LIIEHHBINA K TTpUMeHeHUI0 B Snonun [64]. BO3MOXHOCTb CHMKATH YTEPOCTUMYJIUPYIOLLINIA
3 deKT OKCUTOIIMHA C TTOMOIIBIO TAKMX WHTMOUTOPOB Ji0Ka3aHa B OMbITaX C U30JIUPO-
BaHHBIM MUOMETpUEM HeGepeMeHHbBIX KpbIc [17, 20], 6epemeHHBIX KphIC [17, 61], Hebe-
PEMEHHbBIX U OepeMeHHbIX OyiBOIUIL [7], a TAKXKe B OMBITAX C MUOMETPHUEM OepeMEHHBIX
XeHIuH [23]. B yacTHOCTH, CITOCOGHOCTh OJIOKMPOBAThH YTEPOCTUMYIUPYIOIINA 3(pheKT
OKCUTOIIMHA TIPOIEMOHCTPUPOBaHa ISl Tiperapara Y27632, 4To ToKa3aHO B OMBITaX C
MUOMETpHEM HebepeMeHHBIX KphIC [17, 20], a Takoke B OIBITaX C MUOMETPUEM OepeMEeHHBIX
(D21) kpsic [17], B KOTOPBIX MOKA3aHO, 4TO Ipemnapar Y27632, GJIOKUPYS yTEPOCTUMYJIH -
pyoimnii 3¢pGeKT OKCUTOIMHA, CHUKAeT MHTEHCUBHOCThL (ochopunmpoBanust JILIM,
BO3HMKAIONIETO TIOJ BJIMSHUEM OKCUTOLIMHA, U YMEHBIIIAeT CIOCOOHOCTh OKCUTOLIMHA
MHIMOMPOBaTh MUO3MHOBYIO (pocdarasy, HO He BIMSIET Ha OKCUTOLIMH-UHIAYLIMPOBAH-
HYI0O MOOMJIM3ALMIO BHYTpUKIeTouHoro Ca?" B MaaKoMbIILIEYHbIX KJIeTKax Matku [17].
Brokupytonmit 3¢hekT B OTHOIIEHUM BbI3BIBAEMbBIX OKCUTOLIMHOM COKpAIlleHU MUO-
METpUsI OEPEMEHHBIX KPbIC TPOSIBISUIM TakKue MHruouTopsl Rho-kuHas3bl kak dacyami
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runpoxyiopua U npenapatr AS1892802 [61]. B omnbiTax ¢ MUOMETPUEM HEOEPEMEHHBIX U
OepeMeHHbBIX (paHHUE W CpedHUE CPOKM) OYyMBOJIMI] Bce MHIMOUTOpPHI Rho-KmHa3bI, B
TOM uuciie nipenapar Y-27632, npenapar GF109203X u npenapat Pyr3 cHuxXanum yrepo-
cTumysmpylomuii a¢pdext okcurounHa [7]. Bece atu mannswie [7, 17, 20, 22, 23], ¢ ogHOI
CTOPOHBI, MOATBEPXKIAIOT MPEACTaBICHNE O TOM, YTO OKCUTOLIMH aKTUBUpPYeT Rho-ku-
Ha3y, B pe3y/IbTaTe Yero BO3pacTaeT YyBCTBUTEIbHOCT MUO3MHA K noHaM Ca?t u uHru-
oupyeTcss Muo3rHOBasl pocdaTtasa, a ¢ APYroil CTOPOHBI, YKa3bIBalOT HA IEPCHEKTUB-
HOCTbh NIPMMEHEeHUsI UHIMOUTOpoB Rho-K1Ha3bl B Ka4eCTBE TOKOJIUTUKOB TIPU JIEYEHU U
YIPO3bI MPEXIEBPEMEHHBIX POIOB.

He McKITI04eHo, 4TO MOMUMO pocTa uyBcTBUTeIbHOCTH JILIM K noHam Ca®" nop Biu-
SIHUEeM OKCHUTOILIMHA Bo3pacTaeT u aKcrpeccusi reHa JILIM u Tem cambIM TTOBBIIIAETCS
cunte3 JILIM. JleiicTBUTEIBHO, B OITBITaX C MUOMETPHUEM IMOKAa3aHO [25], YTO OKCUTOIIMH
aktuBupyeT PKC, ¢ yyactueM kortopoii aktuBupyercss MAPK curHaabHbIf IyTh, Ha-
NpaBJieHHbI Ha moBbilieHre cuHTe3a JILIM. IlonmyTHO OTMETUM, YTO MHTMOMpPOBaHUE
MUO3UHOBOI (pocdarassl IpU JEIMCTBUM OKCUTOLIMHA, KaK ITOKa3aHo B padote [6], MO-
KeT Takxke mpoucxonuthb ¢ yuactuem PKC, koTtopasi mocjie akTuBauuu 1O BIUSHUEM
DAG mm60 HemocpenctBeHHO dochopuimmpyeT docdarady 1 TEM CaMbIM MHTHUOUPYET
ee, 100 MHTMOMpPOBaHME TIPOUCXOIUT OTOCPEIOBAHHO — 3a CUET aKTUBALIMA UHTMOMUTOpA
docdarasbl, poab Kotoporo urpaet 6einok CPI-17, T.e. unrnoutop nporenHdpocdarasbl-1,
akTuBupyembiit PKC.

3aBepluast o6cyKIeHe Borpoca o pos peHomena Ca’ -CeHCUTH3alUN B YTEPOCTH -
MyJupyloieM 3 heKTe OKCUTOILIMHA, OTMETUM, YTO TT0 MHEHUIO OMHMX UCCIIeIoBaTeNIei
[15], moBbilIeHHEe YyyBCcTBUTEAbHOCTU JILIM K MoHam Ca?" aBnsiercst HauGosee 3HAUN-
MBIM B TEHCTBUM OKCUTOIIMHA HA MUOMETPUI XXEHIIIWH, HO IO MHEHUIO IPYTHX aBTOPOB
[6, 65], aTOT (heHOMEH HE MTpaeT CYIMIECTBEHHON POJW B YTEPOCTUMYJIUPYIOIIEM Neii-
CcTBUU oKcuToMHA. OCHOBOM IJISI TAKOTO YTBEPXKIECHUS CIyXaT HaHHBbIE O TOM, YTO B
OIBITaX C U30JUPOBAHHBIM MUOMETPUEM OEPEMEHHBIX XKeHIIUH UHTMOUTOp Rho-KknHa-
3bl Iipenapat Y-27632 He BAUsUT CYIECTBEHHO Ha CIIOHTAHHBIE COKPAILleHUST Y Ha BbI3bI-
BaeMble OKCUTOLIMHOM COKpAIIIEHUsI, XOTSI 3HAUUTEJIbHO CHMXXaJl TOHMYECKOe coKpalle-
HuUe, BeI3bIBaeMoe runepkaanesbiM (60 MM KCI) pactBopom Kpebcea [65].

6. Posib Ka/IMeBbIX, HATPHEBBIX M XJOPHBIX KAHAJIOB B YTEPOCTHMY/IMPYIOIIEM JeiCTBHN
okcuTouuHa. Kak M3BECTHO, MUOMETPHUIT YeJIOBEKa U KUBOTHBIX COACPXKUT pa3iuyHbIe
BUIbI KaJTNeBbIX KaHanoB. Cpeny Hux Ca’*-3apucumele Kanuesble KaHanbl (K,-KaHambl),
B TOM YHCJIE€ KaHaJIbl OOJIBIIONM MpoBoauMOCTH, win BK-kaHainb! [66] u KaHaibl Maioit
npoBoaumoctu, win SK-kanansl [67]. KpoMe Toro, B MUuoMeTpuu HeOGepeMEeHHBIX KPhIC
MMEIOTCS TTOTEHIMATIyBCTBUTENIbHBIE KaeBble KaHabl (Kv-kaHanber) [68], B ToM uuncie
Kv4.3-kaHabl [68], a TakKe KaJlieBble KaHAJIbl aHOMAJIBHOTO BBITIpsIMIIeHMsT, v Kir-kaHa-
JIBI, B 4acTHOCTH, Kir7.1, KOTOpbIe BBISIBIIEHB B MUOMETPUY HeOepeMeHHBIX Mbiiieii [69]. B
MUOIIMTaX MaTKu OOHapyXeHbl Takke ATd-3aBucuMmbie KanueBble KaHATHI (Krp-Ka-
Haubl, win Kir6-kaHaJbl), 4TO MoKa3aHo Ijis HebepeMeHHBIX KpbIc [70], HeOepeMeHHBIX
Mblieit [71], HeGepeMeHHBIX K03 [72], HeObepeMeHHBbIX [73], 6epeMeHHbIX [73—77] 1 po-
XKarolmmx | 74] xkeHIuH. B MuomTax MaTK1 €CTh TaK3Ke ABYIIOPOBBIE KaJIMEeBble KaHAIbI, KO-
TOpble OOHAPYXeHBl B MUOMETPUM HeOepeMeHHBIX Mbleii, B ToMm unciie TREK1-kana-
JIBI, T.€. KaHaJIbl YyBCTBUTEIbHBIE K pacTskeHuto [78]; TASK2-kaHanbl —4yBCTBUTEIb-
Hble K caBury pH B kucnyio cropoHy [79] u TALK1-kaHambl, T.e. YyBCTBUTEJIbHbIE K
casury pH B mestounyio cropony [79]. B autepartype cooO1iaercsi, 4To py JEMUCTBUN OK~
CHUTOLIMHA HA MUOLIUTBI MAaTKU TTPOHUIIAEMOCTh KAJIMEBbIX KAHAJIOB CHUKAETCS, YTO CITOCO0-
CTBYET ACTIOSIPU3ALIN MIOLIMTOB U MOBBILIIEHHIO Bxona noHoB Ca?* o Ca?"-kananam L-Tu-

ma. DTo ycTaHOBJIeHO B OTHOLIeHNH Ca?t-uyBCTBUTEIBHBIX KATHEBBIX KAHAIOB GOJNBIION
npoBonuMoctH, i BK-kanainos [36, 80, 81], B OTHOIIIEHWM KaHAJIOB MaJIoi TTPOBOINMO-
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cty, T.e. SK-kaHanos [82] u K rg-kaHauos [72—77]. Jloka3aTeabCTBOM POJIM 3TUX KaHa-
JIOB B peaiu3aliu yTepoCTUMYIUpytoliero 3¢¢exra OKCUTOLMHA SIBISETCS TOT (akT,
YTO CEJIEKTUBHbIE aKTUBATOPbI COOTBETCTBYIOILIIMX KAJTHMEBbIX KAHAJIOB CHUXKAU 3TOT 3¢~
dexr okcuronymHa. Tak, akruBatop BK-kananos npenapar NS-1619 cHukaj ero B onbl-
Tax ¢ MMOMeTpueM OepeMeHHBIX KeHIIUH [81]. MHorouncieHHble akTUBaTOpbl K ,rg-Ka-
HaJIOB CHIDKaIU 3P (eKT OKCUTOLIMHA Ha pa3IMyHbIX 00bekTax. Cpenu HUX — IMHaIU-
U — B OMbITaX C MUOMETpHEM KO3 [72], HeGepeMeHHBIX MbIlleil [74], GepeMeHHBIX
XeHIIUH [75—77]; kpoMakKaauM, IUa30KCUI 1 HUKOPAHAUI — B OIbITaX C MUOMETPUEM
HebGepeMeHHBIX Mblllieii [74]; neBKpoMaKajJnuM — B OTbITaX C MUOMETPUEM OepeMEeHHBIX
XKeHIIUH [75]; anpukamuMm (rpernapatr BRL 38227) — B ombITax ¢ MUOMeTpHUEM OepeMeH-
HBIX M HeOepeMeHHBIX xkeHIMUH [ 73]; runpocynbdun HaTpus (NaHS) kak noHop cepoBo-
nopona (H,S) — B onbiTax ¢ MUOMETPUEM OEPEMEHHBIX U POXAIOLIMX XEHIUUH [74]. TTo-
Ka3aHo, 4TO 3((HEKT OKCUTOILIMHA B OTBITAX C MUOMETPUEM MBbIIIEH CHUXKAETCS TIPU T10-
BhIIeHUM 3Kcrpeccun SK-kxanamos [82]. JIpyruM moKa3aTeabCTBOM POJIM KaIMEBBIX
KaHaJIoB B adeKTax OKCUTOLIMHA SIBJISIIOTCS JAHHbIE O MOBBIILIEHUU YTEPOCTUMYJIUPYIO-
niero addexkra oOKCUTOLMHA HA (hoHE OJJOKATOPOB 3TUX KaHAJIOB, HallpuMep, MpU neii-
CTBUM 3HAOTeHHOTO OyiokaTopa BK-KaHalloB, KOTOPBII CEKPETUPYETCSI XOPUOHOM, YTO
BBISIBJIEHO B OTMBbITaX C MUOMETpUEM OepeMeHHBIX MOPCKUX CBUHOK [83]; Ha ¢hoHe Hece-
JIEKTUBHOTO OsiokaTopa BK-kaHaioB mOEpUOTOKCHHA, 3TO BBISBIEHO B OIBITAX C MUO-
uutaMu MaTku xeHuH [80]; Ha poHe rmbeHknamuna Kak 6;1okatopa K, rgp-KaHaaoB, yTo
MOKa3aHO B OIIbITAX C MHUOMETpUEeM OepeMEeHHBIX XeHIIWH [73—75, 77] u B ombITax ¢
MUOMETpUEM KO3 [72].

Takum 00pa3oM, MOXHO 3aKJIIOUUTh, YTO TMPU JEUCTBUU OKCUTOLIMHA CHUXaeTCs
NPOHUIIAEMOCTb KAJTMEBBIX KAHAJIOB, B YacTHOCTH, Ca?t-3aBUCHMBIX KalTHEBbIX KAHAJIOB
6osbi0il (BK-kaHanbr) u manoii (SK-KaHassl) NpoBOAMMOCTH, a Takke Krqp-KaHaJIOB.
Bompoc o Tom, kakum obpazom curHan or OTR mepenaeTcs Ha 3TU KaHaJbI, OCTAETCS
OTKpPBITBIM. He MCKIIIoUeHOo, YTO 3TO MOXET nmpoucxoauTs ¢ ydyactueM IP;, DAG wim
PKC. B uenowm, nipencraBieHHbIE B 3TOM paszieie JaHHbIe YKa3bIBalOT Ha MEPCIEKTHUB-
HOCTb TIPUMEHEHUSI aKTUBAaTOPOB KAJIMEBBIX KAHAJIOB B KAU€CTBE TOKOJIMTUKOB TIPU Te-
panuu NnpexaeBpeMeHHbIX POIOB.

Kak u3BecTHO, B MUOMETPUM UMEETCSI OIWH BUJ HATPUEBbIX KAHAJIOB, POJIb KOTOPBIX
CBOIMTCS] K TeHEepally MOTeHIMAala AeiicTBus (coBMecTHO ¢ moHamu Ca’t, K* u Cl7)
[39, 54, 84]. YcTraHOBNIEHO, YTO NIPU JEUCTBUM OKCUTOLIMHA HA MUOMETPUiT OepeMEeHHBIX
(18—21 meHBb) KpbIC MHTEHCUBHOCTh HaTpueBOro Toka He MeHseTcs [31]. KocBeHHO 3TO
TOBOPUT O TOM, 4TO 3(hheKT OKCUTOLIMHA HE CBSI3aH C UBMEHEHUEM COCTOSTHUSI HaTpue-
BbIX KaHaJI0B MUOLIUTOB. COTJIacCHO TaHHBIM JIUTEepaTyphl [§5—89], B pasnuuHbIX KiieTKax
opraHu3Ma OOHApYXKUBAIOTCSI TPU CyNepceMeiicTBa XJIOPHBIX KaHAJOB — JIUTaHI-aKTH-
BUpYEMBIC XJIOPHBIE KaHaibl, B TOM uuciie [AMK- 1 mulMH-aKTUBUPYEMbI€ XJIOPHBIE
kaHasiel; Ca?*-akTuBupyembie xaopHbie kKananbl (Cle,-kaHanbl, uan CaCC), cpeam Ko-
TOPBIX BBIIEJISIIOT ABa TUIIA — MaKCH- 1 MUHM-KaHaJbl, uiin ANO1 u ANO2, 1.e. obmana-
IOIIIMEe Pa3HOil TPOBOAMMOCTBIO, a TaKXKe MOTeHIMAI-aKTUBUPYEMbIE XJIOPHbIC KaHaJIbl
(CIC), cpean kotopbix BbiaesstioT 10 pasHoBUIHOCTE. Bce BUOBI XJIOPHBIX KaHAJOB
MpPUYACTHBI K (DOPMUPOBAHUIO MEMOPAHHOTO MTOTEHIIMAJa U K ero U3BMEHEHUIO 1O BIv-
SIHYEM pa3INYHbIX areHTOB. B MHOMeTpUN YeToBeKa M XUBOTHBIX BbIsBIeHBI Ca’’-aKk-
TUBUPYEMbIE XJIOPHbIE KaHAJIbI, T.€. KAHAJIbl, OTKPBITHE KOTOPBIX BO3pACTAET MPU yBEIU-
yeHUU KoHLeHTpauuy noHos Ca’" B cpene [29, 34, 54, 68, 87, 90—95]. D11 KaHAaIEI 6J10-
KHPYIOTCSl TAKUMU BelleCTBaMM KakK HU(TyMoBas Kuciora [92, 93], antpatieH-9-kapOboHoBast
kuciota [92, 93], 5-uutpo-2-(3-deHunnponuiaMmuHo) 6eH30iHas kucioTa [92], xjopo-
TOKCHH [95], a ux akTuBauus npoucxoaut nox sivsiHueM H,S [94]. Tlonarator, yto Ca’*-ak-
TUBHPYEMBbIC XJIOPHBIE KaHAJIbl UMEIOT TMPSIMOE OTHOIIIEHUE K FeHepalluy CIIOHTaHHBIX
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COKpallleHUii MOoJ BIUSIHUEM BO30YXIEHUs TEJOLUTOB MUOMETPUS, T.€. CBOEOOPA3HBIX
neiicMekepos muoMetpust [87, 90—93]. Kpome toro, Ca?"-akTiBHpyeMble XITOPHBIE Ka-
HaJIbl OTBETCTBEHHBI 3a MPOLIECCHI PEIOJSIpU3allMi MUOMETPHUS 1 3a YMCJIO MUKOB T10-
TeHI[MaJIa IeMUCTBUS TIpU TeHepalluu odepeaHoro (aszHoro cokpaiieHus. B yactHocTH,
nokasaHo, uto 6;10kaga Ca’'-aKTMBUPYEMBIX XJIOPHBIX KAHAIOB CHIKAET YaCTOTY TeHe-
paluy CIIOHTAHHBIX COKPAIIIEHUI U30JIMPOBAHHOTO MUOMETpUs Mblleit [87, 92], 6epe-
MEHHBIX KphIC [65, 96] 1 6epeMeHHBIX XeHIIMH [87], a TaK:Ke CHUXKaeT CuTy (ha3HbIX CO-
KpaeHuit [96]. Y Kpblc ITpu 6epeMeHHOCTH Bo3pacTaeT akcrpeccust Ca’t-akTusupye-
MBbIX XJIOPHBIX KaHAJIOB, KOTOpasi JOCTUIraeT MakCuMyMa rnpu ponax [68]. KocBeHHO 3TO
TOBOPUT O BO3MOXHOM YYaCTHMU 3TUX KAaHAJIIOB B MHAYKLIMU POAOBOI AesTeapHoCcTU. [1o-
naraior, uTo 610Kana Ca’ -aKTUBMPYEMBIX XJIOPHBIX KAHAJIOB MOXET GBITh MCIOJIb30Ba-
Ha JJISI TOPMOXEHUSI MAaTOYHOM aKTUBHOCTU Y XEHIIWUH C MPEeXISBPEMEHHBIMU POJAMU
[87, 96].

Coob6iaercs [29, 34, 87, 93], yto non BAUSIHUEM OKCUTOLIMHA YBETMYMBAETCS TIPOHULIAe-
MocTb Ca?* -aKTUBIPYEMBIX XJIOPHBIX KAHATIOB. DTO BBI3BIBAET BBLIXO MOHOB XJIOPa U3 KIETKH,
T.e. IETIONSIPU3ALINIO MUOLIUTOB, UTO, B CBOIO OUepe/lb, BbI3bIBaeT oTKphiTHe Ca’t-KkaHanos
L-Tuna, ioBbIIeHNe Bxoia MoHoB Ca?™ BHYTpb KJIETKM U, KAK CJIEICTBUE, TIOBbILIEHNE (asHOi
Y TOHIYECKO} aKTUBHOCTH MUOLIMTOB MaTKu. Brokana Ca?t-akTMBHPYEMBIX XJTOPHBIX Ka-
HaJIOB CHUXKAET YTEPOCTUMYJIUPYIOLUIL 3 hEKT OKCUTOLIMHA. DTO OTMEUEHO TPU UC-
MOJIb30BaHUM HUGITYMOBOI KUCIOTHI [93] 1 1pyrux 6I0KaTOPOB XJIOPHBIX KaHAJOB [29, 87].
Tak, B ompITax ¢ OTMHOYHBIMH KJIETKAMH MUOMETPHSI OepeMEHHBIX KPBIC ITOKa3aHo [34],
YTO OKCUTOLIMH MTPEUMYIIECTBEHHO aKTUBUPYET XJIOPHYIO U KATUOHHYIO TPOBOJUMOCTH.
XJ10pHbI€ U KATUOHHBIE TOKU BbI3bIBAIN YBEJINUYEHUE BHYTPUKIETOUHONU KOHILIEHTPALUHU
KaJIbLIMSI B 3aBUCUMOCTU OT BBICBOOOXIEHUSI KaJbLMsl M3 TeNapuH-YyBCTBUTEIbHBIX
BHYTPUKJIETOUHBIX 3aIacoB, T.€. U3 CapKOIUIa3MaTUYECKOTO PeTUKYIoMa. ABTOPbI 3a-
KJTIOYAIOT, YTO CTUMYJISILIUSI PeleNTOPOB OKCUTOLIMHA BbI3BIBAET OTKPHITUE XJIOPHBIX U
KaTMOHHBIX KAHAJIOB, aKTUBUPYEMBIX KaJbILIMEM, YTO MPUBOIUT K JAETIONSPU3ALN KIIETOK
MUOMETpUS. DTa Nenojspu3alius OTKPbIBAeT, B CBOIO OuYepellb, MOTEHIIUAI3aBUCUMbIE
Ca’*-xaHanbl. B ombITax ¢ MUOMETpUEM GEpPEeMEHHBIX KPHIC TTOKa3aHo [93], uTo yTepo-
cTuMynupyonii 3¢ GeKT OKCUTOLIMHA, B TOM YKCJIE MOBbIIIIEHME KOHLIEHTPAalMU UIOHOB
Ca’?" B MTO3071e CHIXAeTCs O/ BIMsTHIEM HUMIyMOBO# KUCIOTBI Kak Grokatopa Ca’t-ax-
TUBMPYEMBIX XJIOPHBIX KaHAJIOB. B ombITax ¢ MUOMETPHEM MBbIIIECH M XXEHIIWH ITOKa3aHO
[87], uTo yTepocTUMyIUpYyIOLIHii 3(dHEKT OKCUTOLIMHA CHIDKaeTcst ipu 6nokane Ca’t-akTu-
BUpPYeMbIX XJIOpHBIX KaHaioB Tuia ANO1 u ANO2; 310 03HayaeT, YTo yKa3aHHbIC KaHaJIbl
npuYacTHbI K 3¢pdeKkraM OKCUTOLIMHA. B orbITax ¢ MUOMETpUEM KPBIC U KEHIIUMH MOKa-
3aHo [29], yTo yTepocTUMYIUpYIOUINil 3DdEKT OKCUTOLIMHA CHUKAETCS TI0]] BJIUSIHAEM
6rokaTopa Ca’'-aKTUBHpPYEMBIX XJIIOPHBIX KAHAJIOB; 3TO YKa3bIBaeT HA 3HAUYCHUE XJIOD-
HBIX KaHAJIOB B peanu3aiuu 3¢ deKTa OKCUTOLIMHA.

Takum 006pa3zom, yTepOCTUMYIUPYIOLINI 3(h(PEKT OKCUTOLIMHA MOXET OBITh CBSI3aH C
MOBBILIEHIEM TIOJL €TO BIMSHUEM aKTUBHOCTH Ca’’-aKTHBIPYeMBIX XTOPHBIX KAHAJIOB.
ITosToMy npuMeHeHUe 6JIOKATOPOB 3TUX KaHAJIOB, TUNa HU(MIYyMOBOI KHUCJIOTHI B Kaye-
CTBE TOKOJIMTUKOB MOXET UMETh IMEPCIIEKTUBY.

7. 3HaueHHe IKCNPECCHH WIEJIEBbIX KOHTAKTOB (HEKCYCOB) ISl YT€POCTUMYJIUPYIOIIErO
3¢ekra okcurommua. CorjacHO HaHHBIM JuUTepaTypbl [97—99], 1ieneBble KOHTAKThI
MEXIy MUOLIMTaAMU MaTKU, (PyHKIIUIO KOTOPBIX BBITIONHSIET 010K KOHHEKCUH-43, mpu-
HayieXaluuii K ceMeiiCTBY KOHHEKCUHOB, (hOpMUPYIOTCS K JOHOIIIEHHOMY CPOKY Oepe-
MEHHOCTH; UX KOJIMYECTBO YBEJIMYMBAETCS MIPU POJaX, HO yKe B TeueHue 24 4 1ociie poioB
oHU ucyesatoT. [TpoBozsiast cucreMa 1iefieBbIX KOHTAKTOB 00eCTIeYMBAET CUHXPOHU3ALIMIO U
KOOpAWHAIIMIO COKpallleHWit MUOMETpUSI B aKTUBHOU ¢a3e pomoB. Cuurator [97], yto
KOHHEKCHUHBI TaKXe CITOCOOCTBYIOT HACTYIUJIEHUIO JIAKTALIMU MOCJIe POAOB, TaK KakK € UX
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MOMOIIbIO MPOUCXOIUT OCTpasi peopraHu3alvsi TKaHU MOJIOUHOM >KeJie3bl, Beaylasi K
JIaKTalMi U K CIIOCOOHOCTU MUOSMUTETUTbHBIX KJIETOK K BBbIAABJIMBAHUIO MOJIOKA, B
CBSI3U C YEM HEIOCTAaTOYHasi SKCIPEeCcCUs KOHHEKCUHA Y MaTepy MOXET MPUBECTHU K OT-
cyrcrBuio Jaktauun. Ilonararor [58, 100], 4TO cMHTE3 KOHHEKCHMHA BO BpeMsl OepeMeH-
HOCTU TOPMO3UTCS TMOJ BIUSIHUEM TIPOTeCTepOHa 3a CYET eT0 BO3MIEHCTBUS Ha sIIEpHbIE
peuenropsl Tuna PR-B, yeMy npoTuBoneiicTBYeT i€ pHbIi TPAaHCKPUIILIMOHHBIN (haKTop
NF-kappaB, nosieistionuiicst mpu BocnajieHuu. TeM caMbIiM BOCITaJIeHUE CITOCOOCTBYET
MOJIrOTOBKE MUOMETPHUSI K POJiaM, B TOM UMCJIE U K TIPEeXKIeBpeMEeHHBIM ponaM. OTaeb-
HbIE aBTOPHI MOJAraloT, YTO OKCUTOLIMH MOXET YCUJINBAaTh CUHTE3 KOHHEKCUHa-43, T.e.
YUCIIO IIEJEBBIX KOHTAKTOB, U TEM CAMBIM IMOBBICUTH B3aMMOJIEMCTBUE MEXIy MUOILUTA-
MU MaTKHU, T.e. mpoBoauMocTh [6, 101—104]. Takoii ah¢eKT OKCUTOLIMHA ObLT Mpoae-
MOHCTPHMPOBAH B OIIBITaX C U30JIUPOBAaHHLIM MUOMeTpreM 0epeMeHHBIX (37—40 Henenb)
>keHIIWH [104]. B 3THX omnbiTax MUOMETPUIi BblAepKuBaau B TedyeHue 180 MmuH B Oydepe
CO CTaHAAPTHON KOHUEHTpAIMEeN TI0KO3bl U OTAEJIbHBIX TOPMOHOB, MOCJIE YETO UMMY-
HOLIMTOXUMHUYECKU (AHTUMKOHHEKCUH-43) U 3JeKPOHHO-MUKPOCKOTIUYECKU BBISIBIISUIN
111eJIeBble KOHTAKThl. ABTOPBI YCTAHOBUJIU, YTO MHKYOaI1s B Oydepe MpuBOAUT K 3HAYM -
TEeJIbHOMY YMEHBIIECHUIO KOJIMYECTBA HEKCYCOB B MUOMETPUU. DCTPAAMOI U OKCUTOLIMH
MO OTHEbHOCTU WM B KOMOMHAILIMM HE 3aep>XMUBAIOT 3TO CHUXXEHUE, B TO BpeMsl Kak
MPOrecTepoH B KOMOMHAIIUU C OKCUTOLIMHOM (HE3aBUCUMO OT HaJlMuMs B Cpele ICTpa-
IM0JIa) 3aepXXUBaeT yMEHbIIIEHUE YKMCiIa HEKCYCOB. DTU Pe3yabTaThl COMIACYIOTCS C
NAaHHBIMU O HU3KOM KOJIMYECTBE HEKCYCOB B MUOMETPUU TTPU OEPEMEHHOCTU U PE3KOM
YBEJIMYEHUU YMCJIa STUX KOHTAKTOB MPY Hauyajie aKTUBHOM POAOBOI nesitesibHOCTU. Ta-
KUM 00pa3oM, 3TU TaHHBIE CBUAETEIbCTBYIOT O TOM, YTO OKCUTOLIMH Ha (hOHE BHICOKOTO
YPOBHSI IpOTrecTepOHa UHIYLIUPYET CUHTE3 HEKCYCOB B MUOMETPUU XKEHIIIUH, YTO, BEPO-
SITHO, U TIPOUCXOAUT HakaHyHe ponoB. [loka3aHo, 4TO y MOPCKOU CBMHKHU, Y KOTOPOW
YPOBEHb MPOrecTepoHa Mepes polaMu He CHUXKaeTcsl (KaK U y XKeHIIUH), OKCUTOLUH
crnocoOCcTByeT 00pa3oBaHUI0 HEKCycoB B MuoMetpuu [101]. OgHako npyrve aBTophl 1o-
JlaratoT, YTOo, OKCUTOLIMH, IeCTBUTENIbHO, MHIYLUPYET 0Opa3oBaHME HEKCYCOB B MUO-
METPHU, HO OTIOCPEAOBAHO, @ UMEHHO — 3a CUYET MOBBIIIEHUS B MUOMETPUU U TUIOJHBIX
oboJioukax cuHTe3a PG, KoTopbhle HEMOCPEACTBEHHO MHIYLMPYIOT SKCIPECCUI0 KOH-
HekcuHa B Muometrpum [102]. Ilpu ucciaemoBaHuu KejaToro Ttena 0adbyuHa (Papio
hamadryus anubis) nokazano [103], 4To OKCUTOLIMH, MOAO0OHO XOPMOHUUYECKOMY FOHAI0-
TPOMNUHY, UHAYUUPYET 00pa3oBaHUE HEKCYCOB, T.€. MOBBIIIAET IKCIPECCHUI0 KOHHEKCH-
Ha-43 MeXay CTepOUIOTPOAYIIMPYIOIIMME KJIETKaM, a IPOrecTepoH OJIOKUPYET 3TOT 3h-
dexT okcuTourHa. Ha 0ocHOBaHUM 3TUX NaHHBIX aBTOPHI HE UCKIIOUYAIOT, YTO U B MUO-
METPUM OKCUTOLMH TakXe MHAYHUPYeT oOpa3oBaHue HekcycoB [103]. O6obOmas 3tu
naHHble, S. Arrowsmith 1 S. Wray [6] 3aKJTi0o4aroT, 4TO HEOOXOAMMEI 00Jiee BECKHE TOKAa-
3aTeJIbCTBA CIIOCOOHOCTU OKCUTOLIMHA MOBBIIIATh IKCIPECCUI0 HEKCYCOB B MUOMETPUH,
a TAaKXKe Ba>KHO MOHSITh MEXaHU3M, JiexKallllil B OCHOBE 3TOro BaxkHOro a3 dexra okcuro-
1MHA.

8. MAPK nyTb 1 Apyrue CUrHajbHble MyTH NPH JAeicTBUM OKcuTouuHa. [ToMumo myTu,
unyuiero vepe3 Gg-6enok Kk PLC, 0GHapyXeHbl U IPYTHE CUTHATbHBIE TYTH, KOTOPbIE
aKTUBUPYIOTCSl pu Bo3aeiicTBuu okeutourHa Ha OTR [4, 5, 13, 14, 25, 27, 29]. Cpenn
HUX BaxkHoe 3HaueHue umeer MAPK myTh, KOTOpbIit HaUMHAETCsl ¢ aKTUBALIMU BHEKJIE-
To4yHO perynupyeMoii knHasel ERK1/2 unu npyrux MAPK. OToT nyTh MOXeT MHAYLIU-
poBaTbhCs pa3IMUHbIMU (hbakTOpamMu. B 4acTHOCTH, OH MOXET MHAYLIMPOBATHLCS 1O BJIU-
saHuem PKC, koropas akrusupyercss DAG, obGpasyroummcest nipu aktusauuu G4-6enka
[25], unmm oH MoXxeT HAYLMpoBaThes ¢ yyactueM G;- u G4-6enKkoB [6, 14], a Takxke, Be-
POSITHO, C ydyacThueM OeTa-appecTHHa, KOTOPBIN CIIOCOOeH 00pa30BhIBAaTh KOMILJIEKCHI C
CUTHaJIbHBIMM MoJieKyJiaMu, B ToM unciie ¢ MAPK. Aktusauus MAPK nytu MoXeT BbI-
3bIBaTh pasanyHble 2P dekTol. Cpenn HUX — roBbilieHne cuHte3a PG [4, 6, 14], nponyk-
uu JILIM [25], cuHTe3a KoHHeKCHMHa-43, T.e. 1eeBbIX KOHTakToB [ 102], cokpatuMocTu
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Muouunt MaTku

( vocc

ADP+Pi

2+
IP; «——PIP,—>» DAG —» PKC ROCK
Ca?™, l
CapkoruiazMaTu4ecKuii MAPK
/ petukymom [Ca2t] L CPI-17—>CPI-17-P
Ca?"-CaM
TRP PLA;
Muosun
MLCK
Mmuosun-P

MLCP <= MLCP-P

+AKTHH [Mponykuust

+ * IMpocrarnanauHa
AkTomuosun-P
A

Knerka npyroii TkaHu MaTkn

PGFa,€— PLA,

MAPK/ERK
PGEy<—COX-2/

Puc. 1. Mexanusm yrepoctumyupyoliiero aeiicteust okcutonuHa. OT — okcuronH, OTR — OKCUTOLIMHOBBII
peuenrtop, MLCK — kuna3za nierkux uenei muosuna (kunasza JILIM), PLC — docdonunasa C, PIP, — docdo-

nHozutonaudocdar, IP3 — nnosuronrpudocdar, DAG — mmaumnriauuepon, CPI-17 — nporenn-docdarasa-1,
MLCP — muosunoBas pocdarasza, Rho-A — 6enok Rho-A, ROCK — RhoA-cpa3anHas nporennknHasza, PLA; —
Pocdonunaza A,, COX-2 — uukinookcurenasa 2, TRP, SOCE — SOC-kanansl, T.e. Ca-KaHaJbl, ynpaslisieMble
Ca-neno, MAPK — mutoren-akrusupyemas nporennkunasa, PGF,, — npocrarmanaun Fyy, PGE, — mpo-

crarnaHauH E; (1o [6] B Haweit Mmonnduxanmm).

MUOIIMTOB MaTKU, B TOM YKCJIE, 32 CYeT aKTUBaLlMM Rho-kuHaszbl [5], THIyKIMS TIpoiiec-
ca pereHepallii M Npojudepalny CKeJIECTHRIX MBIIIIEYHBIX BOJIOKOH [105], peryaupona-
HHE MIPOLECCOB Ipoandepalui pa3IndHBIX KiIeToK [13, 27], akTuBamusl CO3peBaHUS
HEMPOHOB MO3Ta B aHTEHATAJIbHBII ¥ MOCTHATAJbHBIN epuoabl [106].

9. 3akinouenue (OCHOBHbIE MEXAHU3MbI, JI€XKAIIKHE B OCHOBE YTEPOCTUMYJIMPYIOIIEro Aeii-
crBus oKcuTonuHa). OkcuronyH, aktuBupyst OTR, koTopbie accourupoBaHbl ¢ G-0€J1KOM,
BBI3bIBACT pa3IMuHbIe husnoiaorndeckue apdekrol. B maHHOI cTaThe OCHOBHOE BHUMAaHNE
yaeJIeHO MeXaHM3MaM, JIeXKAIllMM B OCHOBE CIHOCOOHOCTUM OKCHUTOLIMHA IOBBILIATL CO-
KpPaTUTEJIbHYIO NESITeIbHOCTh MAaTKM, a TEM CaMbIM y4acTBOBAaTb B MHIYKLIMU POIOBOit
NeSATeJIbHOCTU U B POXKACHUU TIJI0Aa U TlalieHThl. HapyllieHre 3Toro MexaHu3Ma MOXeT
MPUBOAUTH K MPEXKICBPEMEHHBIM POJAaM WIM K Pa3BUTHUIO CJIaOOCTU POJIOBOI JesITE)Ib-
HOCTHU, AVCKOOPIMHUPOBAHHOM POIOBOI AEATEILHOCTH U K APYTMM aHOMAJIUSIM COKpa-
TUTEJIbHOM IeATeIbHOCTU MaTKKU. [103TOMy Tak MHOTO BHUMaHMUSsI YAEJSIETCS U3YYEHUIO
MEXaHU3MOB, JIEXAIX B OCHOBE YTEPOCTUMYJIUPYIOIIETO ACMCTBHSI OKCUTOLIMHA.

Oo6menpusHaHHo (puc. 1), uro npu BauMmoneiictBun okcurounrnaa ¢ OTR mpoucxo-
IUT aKTUBALMSI OMHOTO M3 MHOrouucieHHbIX G-6enkoB. [Ipu yTepocTumynvpymolem
3¢ PeKTe OKCUTOLIMHA UM SIBJISIETCS Gq—6C.HOK, KOTODBIii, pacriagasich Ha ajibga-, 0eTa-
n ramMma-cyopenuaniiel, aktusupyeT PLC. Ilon BaustHuem PLC mpoucxommT pacran
docdounnosuronmudocdara no IP; u DAG. B cBoto ouepens, 1P; aktubBupyet IP;-pe-
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LENTOPBI CApKOILIA3MATUYECKOTO PETUKYMIoMa, T.e. Ca’'-KaHaibI, 4TO BBI3BIBACT BBIXOI
noHoB Ca’" 13 capKoIIa3MaTHUeCKOro PeTUKYIIIOMA B LIUTO30/b. DTO MOBBILIAET B LIUTO30J1E
KoHLeHTpaumio Ca2" o yposHsi, Heo6xoxnmoro mwist pochopunuposanus JILIM, koto-
poe ocylecTBisieTcs ¢ ydactueM KuHasbl JILIM, T.e. mist nHAYKUMY (ha3HOTO COKpalle-
Hust. Borpoc o npyrux ncrounnkax noHos Ca?", HEOGXOIMMBIX TSI AKTHBALIMY KITHA3bI
JIIIM, nponoskaer obcyxnathest B auTeparype. ITo onHo# Bepcuu, nopuusi noHoB Ca?,
BBILLIEAIIAS U3 CAPKOIUIa3MaTUUECKOTO PeTUKYIIIOMa, MoBbIIIaeT Bxox Ca’t B LIMTO301b
u3 cpenpl o Ca?"-kananam L-tuna. TTo apyroii Bepcuu, HA060pOT, 3Ta MOPLMS GIOKK-
pyeT KaHasbl. 1o TpeTbeil Bepcuy, MoHbI Ca’’ MOCTYMAOT B LIMTO30JIb M3 CPEbl 10
Ca’"-kaHanaMm L-Tuna BCIeACTBHE TOTO, YTO X TPOHUILIAEMOCTh BO3PACTAET B PE3YJIbTa-
Te MeToJISIpU3allMi MUOIIMTOB, KOTOpask TPOMCXOAUT: 1) 3a cUeT CHUXKEHMS TIpOHUIIae-
MOCTH KaJIMEBBIX KaHAJIOB, KOTOPbIE B MUOLIMTaX MAaTKH TMPEACTaBICHBI TAKUMU KaHajia-
Mmu kak Ca’™-3aBHcuMbIe KajueBble KaHaibl GObLION mpoBoaumocti (BK-kaHambr),

Ca?*-3aBucHMble KalueBble KaHAIbl Masioil poBogumocTtu (SK-kaHansr) u AT®-3aBu-
cumble kanueBble KaHabl (Kyrgp-KaHaibl); 2) 3a cYeT MOBBILIEHUSI aKTUBHOCTU XJIOP-

HBIX KaHaJIOB, KOTOPBIE B MUOLIMTAX MaTKU TIpeIcTaBlieHbl B Bune Ca’t-aKTUBHpYeMBbIX
XJIOPHBIX KaHaJIOB. OMHOBPEMEHHO OKCUTOLIMH CHIDKAeT MHTEHCUBHOCTh paboThl PMCA,

4TO TaKXKe CIIOCOGCTBYET IOBHIIICHNIO KOHILIGHTpaIy noHos Ca>t B urosone. Beren-
CTBHE TOTO, YTO OKCUTOLIMH yMeHbIaeT 3arnackl Ca?t B capKoIUIa3MaTHYeCKOM PETHKY-
Jome, To ¢ ydactueM 1P; u/unu DAG aktuBupyiorcss SOC-KaHaibl, KOTOpbIE B MUOMET-
puu TipencraBieHbl TakuMu uzodopmamu kak TRPC1-, TRPC3-, TRPC4-, STIM1-,

Orail-, Orai2- u Orai3-kaHanamu. B pesynbrare 3Toii akTuBaumu nonsl Ca?" u3 BHekIe-
TOYHOTO TTPOCTPAHCTBA BXOISIT B CAPKOIJIa3MaTUUECKHUI PETUKYITIOM, TIOTTOJTHSIST €TO 3a-
nackl ¥ co3aBasi yCIOBUSI JUTS JJIUTETLHOTO YTepOCTUMYJIMpPYIolero 3ddeKra OKCUTOLIMHA.
IToka HeT JaHHBIX O CITOCOOHOCTU OKCHUTOLIMHA OjokupoBath padoty SERCA, uto morio
6bI CrIoco6CTBOBATH NMOBBIIeHMIo [CaZ’] B uTo30ie. B To ke BpeMsi BaXKHBIM ISl ITPO-
SIBJICHUSI YTEPOCTUMYJTUPYIOIIETo 3deKkTa OKCUTOLIMHA SIBJISIETCS €I0 CIIOCOOHOCTD BbI-

3p1BaTh eHoMeH Ca’'-ceHcMTU3aLMM MMO3MHA, T.€. TOBBILIIEHHE YyBCTBUTEIBHOCTH
JIOM K unonam Ca?'. DToT (eHOMEH 3aKIIOUaeTcsl B TOM, YTO OKCUTOLIMH BbI3bIBACT

Ca®"-nesasucumoe dochopumposanue JILIM ¢ yqacTHeM aKTHBHPYEMBIX MM HEKaHOHW-
JecKMX IPOTEeMHKWHA3, BKIodass Rho-kmHa3zy, a Takke, BoaMoxHo, ZIP-kmHa3y, mHTe-
TPUH-3aBUCUMYIO KWHA3y, KMHA3y, 3aBUCUMYIO OT 6enka p21 u Manbix ['Td-a3, a Takxke
3a CYET MHTMOMpPOBaHUsI MUO3UMHOBOI (pocdarasbl, KOTOPOE MTPOUCXOIUT C YYACTUEM aK-
TUBUPYEeMOI OKCUTOLIMHOM Rho-kuHa3bl. [1omyuyeHbl yoenuTeabHble JaHHbIE, TOATBEP-
JKIA0LIMEe CITOCOOHOCTh OKCUTOILIMHA TTOBBIIIATH aKTUBHOCTh Rho-K1Ha3b! (3a cueT ak-
tuBauuu Manbix [ Td-a3, B Tom uncie RhA-6enka). MHrn6upoBaHmue MUO3MHOBOM doc-
dara3pl TIpoucxoauT Takke 3a cuyeT Toro, uro DAG, aktuBupys PKC, nosbiiaer
aKTUBHOCTH 17-kDa-uHruouropa nporerH-¢ocdarasbi-1, T.e. MUO3MHOBOH pocdaTasbl.

B uenom, Ca?"-HeszaBrucumoe hochopuInpoBaHUue MUO3MHA 1 MHTUOUPOBAHUE MUO3HU-
HOBOI ocdarasnl 006eceYnBaIOT TOHUYECKIIT KOMITOHEHT YTePOCTUMYJIUPYIOILIETO 3 -
(deKTa OKCUTOLIMHA.

Kpowme toro, aktuBanust PKC, kaxk u aktuBauus G;- u G,-0€71KOB, BEI3bIBAET aKTUBALUIO
MAPK nyTt#, B 4aCTHOCTH, aKTUBALIMIO BHEKJIETOUYHO PETYJIUPYEMOU CUTHAILHOU MPO-
tenHkrHa3bl (ERK1/2), mi6o p38-MAP-kuHa3bl, B pe3y/ibTaTe Yyero MoBbIIIAETCS CUHTE3
PG, JILIM, koHHeKCHMHa-43, y4yacTBYIOIIEro B 0Opa30BaHUM HEKCYCOB, aKTUBUPYETCSI
Rho-kuHaza, 4To B UTOTEe CIOCOOCTBYET POCTY CUJIbI COKPAIIEHWS MUOLIMTOB MaTKH, a
Takke M3MEHEHUI0 MWHTEHCUBHOCTU TIPOLIECCOB KJIETOYHOM Tposindepaliuv U TMpOLIECCOB
co3peBaHus HelipoHOB Mo3ra. Hannuue MAPK mytu B neiictBuM OoKCUTOIIMHA CBUIE-
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TEIbCTBYET O TOM, 4TO curHayi or OTR MoxXeT nepenaBaTbCsl HE TOJILKO Ha Gq—6CHOK, HO
u Ha apyrue G-6enku (B yacTHOCTH, Ha G-, G-, G,-0eKn), a TEM CaMbIM MOTYT UH]Y-
LIMPOBAThCS APYTUe CUTHATbHBIC ITyTH. DTUM OOBSICHSIETCSI MU3BECTHBIN (haKT, YTO CBOMU
MHOTOYMCIIEHHBIEe (u3noaornueckre 3(POEKTb OKCUTOLIMH peaau3yeT, aKTUBUPYS
OTR, koTopble, KaK 3TO HEYAUBUTEILHO, MPEACTaBIECHBI JUIIbL OJHUM BUaoM [6, 95].
JleiicTBUTEIBLHO, COTJIACHO JaHHBIM JIUTeparypsl [4, 6, 11, 39, 106], OKCUTOLIUH, TOMUMO
MOBBIIIEHUS (Pa3HO# U TOHMYECKON aKTMBHOCTU MMOLIMTOB MAaTKM, oOecrieuyunBaroleit
pOXIeHe IUI0JA Y TUIALEHTHI, Y TIOMUMO MOBBIIIEHUS] aKTUBHOCTU MUO3MUTEIMATbHBIX
KJIETOK MOJIOYHOM KeJjie3bl, 00ecTiednBalolIei JIaKTalnio, TaKXKe CIIOCOOEH IMOBHIIIATh
cuHTe3 PG B MUOMETPUHM U TUTOAHBIX 000J0YKAX, YCUIIMBATh, WM HA000POT, TOPMO3HUTH
npoirdepaTUBHBIC MPOIIECCHI, MOBBIIIATh pereHepaliio MUOIIMTOB MaTKH, MOBBIIIATh
CUHTE3 KOHHEKCHHAa-43, T.e. MOBbIIIaTh 00pa30BaHUE MEXKJIETOUHBIX KOHTaKTOB. Kpome
TOr0, OKCUTOLIMH CIOCOOCTBYET CO3PEBAHUIO HEIIPOHOB MO3ra B MEPUOJ BHYTPUYTPOO-
HOT'O Pa3BUTHUSI U B paHHEM IMOCTHATAJILHOM TIEPUOJIC; YYaCTBYET B PETYJISILIMU MPOIYK-
LIMY TUTTODU3APHBIX, HAAITOYEYHUKOBBIX U IMYHUKOBBIX TOPMOHOB; MPUYACTEH K pery-
JISIIIUY 3CTPAJTBHOTO 1TMKJIA U (hOJUTMKYJIOTEHe3a; YIacTBYET B PETYJISIIMU CEKCyaJIbHOM
aKTUBHOCTHM MYXKYWH (3PEKILIMSI, ISIKYJIAMS) U XKESHIIWH; YIaCTBYET B PETYJISIIMUA TTPOCO-
UAILHOTO TToBeAcHs (ahGUIMPOBAHHOTO, CEKCYaIbHOTO, POAUTENILCKOI0). OKCUTOLIMH
TakKXXe YYaCTBYET B peryjisiiiMi MeTabom3Ma, AesITeJIbHOCTU MPOOKCUIAHTHON M aHTU-
OKCHMJIAHTHOM CHCTEM, BJIUSIET HA COCTOSIHUE CUCTEMbI FTeMOCTa3a, UMMYHUTETA, CUCTEMBbI
BBIIEJICHUS, YIaCTBYET B PETYJSIUU CEPACUHO-COCYIUCTON U NbIXaTeIbHOM CHUCTEM, B
PETYJIAIN TTUIIEBOTO MOBEIEHUS, B peaJIM3allMi CTPECC-Peakiinii, Oyaydn KOMITOHEHTOM
AHTUHOIWIICTITUBHOM CUCTEMBI, YyJ4aCTBYeT B (DOPMHUPOBAHUYU 3MOIIMI U B peaiM3aliiu
TaKUX KOTHUTUBHBIX MPOIIECCOB KaK MaMsATh, BHUMaHUe, MBIIIIJIEHUE U pevyb. bymyiue
WUCCIE0OBAHMST TOJKHBI YTOYHUTD CUTHAIBHBIC TIYTH, Peav3yolIne Kaxablii (pru3nosio-
rudyeckuii apheKT OKCUTOLIMHA, a TaKXKe MEXaHU3MBbI, PErYJIMPYIOILIME 3alTyCK COOTBET-
CTBYIOIIIETO CUTHajbHOTO NyTu. BepositHO, 3TO ompenensiercsa uzodopmoii G-6eska, ¢
kotopoii accoumupoBaH OTR [107], mokanmuzaiiueit 3Toro pelenropa B MeMOpaHe KJIETKH,
T.e. B 3aBUCUMOCTH OT COACPXKAHUSI KaBeOJMHA M XOJIECTEpMHA B MECTax HaXOXKICHUS
OTR [6, 36, 108], a Takke BUOOM amanTepHOro Oejika Oera-appecTrHa, KOTOPbIi, Kak
roJiaratoT, BBIMOJIHSIET (PYHKIIMIO MepeKouaTesisi CUTHAJIbHBIX MyTeil, aKTUBUPYEMbIX
okcuToliMHOM. CHnOCOOGHOCTh OKCUTOLIMHA WHAYLIMPOBAaThb pa3Hble CUTHAJbHBIC ITyTU
(maxxe B OMHOM M TOM K€ KJIETKE), Ha3bIBaeTcs “paclieruieHuemM” perernropa u G-6enka
(receptor-G protein promiscuity) [107]. OHa, SIBIsSISICh YHUKAJIbHON IS OKCUTOILIMHA,
MO3BOJISIET OKCUTOLIMHY BBI3bIBATh pa3HOOOpa3HbIe (pusmonornyeckue 3 GheKTH.

Tpu aHanM3e MeXaHU3MOB NEUCTBUSI OKCUTOLIMHA CJIEAYEeT TakKe MMETh BBUIY BO3-
MO>KHOCTb OKCUTOLIMHA OKa3bIBaTh CBOU 3((HEKTHI, B TOM YHUCIIE, YTEPOCTUMYIIUPYIOIIIA,
3a CYET B3aMMOJICHCTBUS C Ba3OIIPECCUHOBBIMU PEIIETITOPAMU TUTIA V|, U V,, KOTOPEIE,
Kak u3BecTHO [6, 109], MMeIOTCS B MUOIIMTaX MaTKM, Y KOTOPBIE (B YaCTHOCTH, Ba3oIpec-
CHUHOBBIE PEIENITOPHI TUTIA V|,) MOTYT OJIOKMPOBATHCS aTO3MOAHOM — OTHOCHTEIBHO Ce-
nektuBHBIM OjiokatopoM OTR [57, 110]. OgHako Bompoc O pojiv Ba30IPECCUHOBBIX pe-
1enTopoB B 3¢ deKTax OKCUTOIMHA TOKA He pellleH, MPUYMHON YyeMy, IT0 MHEHUIO psiaa
aBTOPOB [6], SIBSIETCST OTCYTCTBUE CEJIEKTUBHBIX arTOHUCTOB M aHTATOHUCTOB OKCUTOITMHO-
BBIX U Ba30TIPECCUHOBBIX pelienTopoB. Bymyiire uccienoBaHus TOJKHBI TAKXKE PACKPHITh
MeXaHU3MBbI, JieXKalllie B OCHOBE TaToreHe3a TaKWX HEeMPOTCUXUYECKUX COCTOSIHUIA Kak
paccTpoiicTBa ayTUCTUYECKOIO CreKTpa (ayTu3m), Iu3odpeHusi, npocoluaibHas Tpe-
BO2KHOCTbD, JCTIPECCUBHBIC COCTOSIHUS, arp€CCUBHOCTDH, KOTOPbIC, COIJIAaCHO JaHHbIM JIUTC-
patypsl [4, 106, 111—115], oGycnoBieHbl AeULIMTOM OKCUTOLIMHA. Bce 3TO MO3BOIUT
IyoXe TTOHSTh (PU3MOIOTMYECKYI0 POJIb OKCUTOIIMHA M CO3/IaBaTh HOBBIE TEXHOJIOTHUH,
HarpaBJIeHHBIE Ha KOPPEKIINIO TeX (PU3UOIOTMUECKUX TTPOIIECCOB, KOTOPBIE PEATM3YIOTCS
C y4acTUeM OKCUTOLIMHA.
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Mechanisms of Uterine-Contracting and Other Oxytocin Effects
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Abstract—The activation of the G-protein coupled oxytocin receptors by oxytocin, caus-
es various physiological effects. This article is focused on the mechanisms underlying the
uterine-contracting effect of the oxytocin. The role of G-, G;- and Gg-proteins associ-
ated with the oxytocin receptors, as well as phospholipase C, inositol triphosphate, dia-
cylglycerol, sarcoplasmic reticulum, Ca?"-channels of the reticulum and plasma mem-
brane (including the SOC-channels), Ca2+-pumps of the reticulum and plasma mem-
brane, as well as potassium channels and Ca-regulated chloride channels of plasma
membrane is examined. The ability of oxytocin to cause the Ca?" -sensitization of myo-
sin, i.e. to increase the myosin light chains (MCL) sensitivity to Cca?t ions, is reported.
This phenomenon involves the oxytocin-induced Ca2+-independem phosphorylation of
the MCL by noncanonical protein kinases, including Rho-kinase. The ability of the
oxytocin to inhibit the myosin phosphatase through the activation of the Rho-kinase and
protein kinase C, as well as its contribution to the Ca2+-independent myosin phosphor-
ylation and the myosin phosphatase inhibition to the uterine-contracting effect of the
oxytocin (including its tonic component) is discussed. The data on the role of the
MAPK (mitogen-activated protein kinase) signaling pathway in the oxytocin action
leading to the increased synthesis of prostaglandins, MCL, connexin-43 and Rho-ki-
nase, and regulating the cell proliferation and prenatal and postnatal neuronal matura-
tion in the brain, is provided.
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