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PEIIEIITOPBI U BEJIKH, CBA3BIBAIOIINE JIMIIOITPOTENHBI BBICOKOMH IIJIOTHOCTH
JI.M. Ilonsxos, P.A. Kuszes, H.B. Tpudonosa, M.B. Korosa, E.1. ConoBséBa, A.B. Psg64uenko

DOIbHY QUL gpyndamenmanvholi u mpaucaayuonioi meouvyunvt, HUH 6uoxumuu
630117, e. Hosocubupck, ya. Tumakoea, 2

WuTepec K mM3yuyeHUIo JTUTIOTIPOTeNHOB Bbicokoil TutoTHocTu (JITIBII) cBsa3an ¢ nx QyHKIMO-
HaJIbHOU aKTHMBHOCTBIO, KOTOpasi, B TMEPBYI0 OUepelb, OMpENessieT aHTUATePOTeHHbIE CBOMCTBA 3TUX
yactuil. OcHoBHasi 6uonornueckast ponb JITIBIT 3akmouaercss B «0OpaTHOM» TPaHCIIOPTE XOJIECTEPU-
Ha u3 nepudepruiecknx TKaHel B TeueHb, ONHAKO STUM HE OTPaHUYMBAETCS MEXaHU3M aHTUATEePO-
reHHoro neiictBust JITIBII, oH omnpenensercss MHOTUMM APYrMMU (haKTOpaMM, KaXIblii M3 KOTOPBIX
MMeeT 3HaueHUEe He TOJbKO B KOHTEKCTE 3alllMThl OpraHUW3Ma OT aTepocKjiepo3a, HO U B MPOTEKTUB-
Hoit poau JITIBIT B Gosee mmpokoM acrnekre. Okaszanoch, uro JITIBIT oka3biBaloT BaxkHOE MPOTUBO-
BOCMAIMTENIBHOE AeiicTBME, OOJIafaloT AHTUOKCUIAHTHBIMU M aHTHAMNONTOTUYECKMMM CBOMCTBAMH,
PEryJMpyIoT COCYAMCTBI TOHYC M AHTUKOATYJISIHTHYIO aKTMBHOCTb, NEHCTBYIOT KaK aHTUMUKPOOHBIE
U TIPOTUBOBUPYCHbIE areHThl. COMIaCHO COBPEMEHHBIM MPEACTABICHUSIM, B CBSI3M C Pa3BUTHUEM IPO-
TEOMUKHU TOSIBUWINCH JaHHbIE, YKa3bIBAIOIIME HA y4acTHe B ITUX Mpolieccax OEJKOBbIX KOMIIOHEHTOB
IJ1a3MaTUYEeCKO MeMOpaHbl KJIETOK W BCTPOEHHBIX B Hee chelu@uyeckux OelKOB-pelenTopoB.
Lenb HacTosiiiero o63opa — 00OOILIMTL MMEIOLLYIOCS COBOKYITHOCTb 3HAHUI O COOBITUSIX U MOJIEKY-
JIaxX, CBSI3aHHBIX ¢ perynasuueit merabommama JITIBIT nipu yyactum «penientopa-mycopinuka» (SR-BI),
AT®-cBs3aHHbIX KacceTHbIX TpaHcropTepoB ABCA1 u ABCG1, skro-F1-AT®a3sl, peuentopoB Ky-
OWJIVMH U METaJIUH.

KioueBbie clioBa: JIUIONPOTEHMHBI BLICOKOM TJIOTHOCTH, CKaBeHKep-peuentop SR-BI, kaccer-
Hblii TpaHcropTep ABC, skto-F1-AT®aza, KyOMJIMH-MeTaTuHOBBINA PELEIITOP.

NurencuBHoe wusyuyenue JITIBIT cBg3aHo c
(byHKIIMOHAIPHOM aKTMBHOCTBIO 3TUX YaCTHUII, KO-
TOpast OOYCJIOBIMBAET MX AHTUATEPOreHHBIC CBOM-
ctBa. OcHoBHas Owmojormueckast poxb JITIBIT co-
CTOMT B TaK Ha3bIBAEMOM OOpPAaTHOM TpPaHCIIOPTE
xojectepuHa (XC) (reverse cholesterol transport) u3
neprdepuueckux TKaHedl B TeYeHb — B MPOTUBO-
MOJIOKHOCTD €TI0 TPAHCIOPTY M3 MeYeHM K repude-
pUYeCKMM KiIeTKaM. B mocieaHue roabl B CBS3U C
pa3BUTUEM IIPOTEOMMKM ITOHUMAaHUE MEXaHU3MOB
nepeHoca XC wu3 kietoyHblx MemOpanH kK JITIBII

3HAYNUTEJBHO PaCIIMPUIIOCh. BBISIBICHBI HOBEIC, pa-
Hee HEU3BECTHbIE MeMOpaHHBIE O€JIKM, CBSI3aH-
HbIe C peryjslueil Meraboju3Ma JIUIOMPOTEUHOB,
a TakXe CO CITOCOOHOCTHIO KJIETOK OT/IaBaThb MEM-
opannbiii XC vactuuam JITIBII. Kpome Ttoro, mo-
kazano, yto JITIBIT oxa3spiBaloT BaxkHOE MPOTUBO-
BOCITAJIMTEIbHOE JelCTBMEe, O0JIafaloT aHTUOKCH-
MaHTHBIMM W aHTUAIIONTOTUYECKUMU CBOMCTBAMH,
PETyIMPYIOT COCYIMCTBIA TOHYC UM aHTUKOATYJISIHT-
HYI0 aKTMBHOCTb, NEHCTBYIOT KaK aHTUMUKDPOOHBIE
W TIPOTUBOBUPYCHEIC arcHTHI.
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Puc. 1. Crpykrypa SR-BI penentopa [9]

MynsrrdyHKIMoHanbHbIe  cBoiictBa JITIBIT Bo
MHOTOM 3aBUCAT OT (DepPMEHTOB, KOTOPBIC BIIMSIOT
Ha CTPYKTYPY M COCTaB YaCTHII, a TAKXKEe OT KJIETOU-
HBIX PELENTOPOB M MEMOpPaHHBIX MUKDPOIOMEHOB,
crocoOHbIX B3aumonericteoBaTh ¢ JITTBIT-yactuua-
mu [1]. KiroueByto posib B METabOIMYECKUX TIPEBpa-
mweHusix JITIBIT, B Tpancnopre XC B coctase JITTBII
UTpaloT «CK3BeHmIKep»-pertienTop kiacca Bl (SR-BI),
AT®-cBa3anHbIe KacceTHbIe TpaHcropTepsl ABC,
npenmyinectBeHHO ABCA1 u ABCGI, cyobennHu-
ubl 9kT0-F1-AT®a3b1 (ecto-F1-AT®a3b1) u cubilin
(KyounuH)-megalin (MeraivH)-peuentop [2, 3].

«CKOBEH/LXKEP»-PEIIEITTOP KJIACCA B TUIIA I (SR-BI)

B omimume oT XOpouo oxapaKTepU30BaHHBIX
B/E-penienTopoB IIsT TATIOIPOTEMHOB HU3KOM TLIOT-
Hoctu (JITTHIT), o6HapyxxeHHbIX B Havyaie 1970-x ro-
noB, peuentopbl JITIBIT ocTtaBanuchk HeM3BECTHBIMU
no cepearHbl 90-x. MemOpaHHbI Oefok, obecre-
YMBAIOLIUIl TaKoe B3auMMOAEHCTBUE, ObUI BbIACIEH
S. Acton et al. [4] u3 rematrouMTOB, KJIOHUPOBAH
M OIMCAaH KaK <«CKIBEHIKXep»-pelLenTop Kiacca B
tun [. ABTOpBI MOKa3aau €ro CXOACTBO C PELENTO-
pom CD36, BblaeIeHHBIM U3 KJIETOK SSIMYHUKOB KU-
TaCKOr0 XOMSYKA W B3aUMOJCUCTBYIOLIUM C are-
tunupoBaHHbiMu JITTHII. B yactHOCTHM, MMMYyHO-
JIOTMYCCKUMHU METOJaMM OOHaApyXKEeHO CXOICTBO
CBSI3BIBAIONIMX OOMEHOB. CpaBHUTEIBbHBIM aHAIN3
SR-BI u «CckaBeHIKep»-pelenTopoB Kiacca A BbI-
SIBUJT OTJIMYMST B CITEIM(PUIHOCTH CBS3BIBAHUS JIV-
TaHAOB pa3HOU Tipuponbl. Kpome TOro, perenTops
KJacca A, KaK 0OKa3ajoCh, OBLIM CITIOCOOHBI CBSI3bI-
BaTh OOJibllIee YMCJIO TMOJMAHUOHHBIX JIMTaHAOB [5].

SR-BI npunamiexut K cyrnepcemeiictsy CD36-
peuenTopoB, cocTouT u3 509 aMUHOKMCIOTHBIX
OCTaTKOB, €ro MOJIEKYJsIpHasT Macca COCTaBISIeT
82 xlla [6, 7]. Ten SCARBI, xomupytomnii SR-BI,
Jokanu3oBaH Ha 12-it xpomocome. SR-BI sBasercs
TpaHCMEMOpPaHHBIM 0€JIKOM, BKJIOYAIOLIUM 00Jb-
LIyI0 BHEKJIETOUHYIO MeTaio (403 aMMHOKHCIOTHBIX
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ocTaTtka), TpU 3TOM 00a ero TepMUHAJIBHBIX [0-
MeHa (28 u 25 oCTaTKOB) IMOTPYKEHbI B LUTOILIA3-
MY KJIETKM M MMEIOT KOPOTKHE pacIIMpPeHUs B
murortazMe (8 N-koHIeBbIX U 45 C-KOHIEBBIX
octatkoB) (puc. 1) [8, 9]. HernumKo3uaupoBaHue
Oesika MPUBOAUT K CHIKEHUIO MOJEKYJISIPHON Mac-
cel 10 54 x/la. Kpome Toro, SR-BI umeer anumnum-
pOBaHHBIE YYaCTKU. AMWHOKWCIIOTHBIM aHaJIM3 TO-
Kazaj, yto C-TepMUHaJbHBIA JOMEH MOIPYyXeH B
LIMTOIUIa3My KJIETKU B obiactu 465—509 aMuHOKMC-
JIOTHBIX OCTAaTKOB, a TpPAHCMEMOpPaHHasT 4acTh BKIIIO-
yaeT aMMHOKMCJIOTHbIe octaTku 444—464. SR-BI
JIOKaJIM3yeTcss B KaBeojaxX IlIa3MaTUYeCKMX MeM-
OpaH, ¢ KOTOPBIMU HEIIOCPEICTBEHHO CBS3aHO €ro
dyuxkimonuposanue [9]. Ing adpdextuBHoi pabdo-
Thl pellenTopa BaXHa KaK BHEKJIETOYHasl ero o0-
JIaCTh, TaK M LMUTOIUIa3MaTU4yeckuit momeH [10].

I[Mpn wmzyyenum poau SR-BI B merabonmzme
JIMITUIOB CHayaja ObUla BBISIBIEHA €ro Crocod-
HOCTb M30upaTenbHO u3Biaekars u3 JINBIIL, sdupbt
XC (OXC) B meyeHU U CTEPOUAOTCHHBIX TKaHSIX.
[Tozxe 3TOT penenTop OOHAPYXKUIM B MaKpodarax,
TTOSIBUJIUCH JTAaHHBIE O €r0 CIIOCOOHOCTU CTUMYJIH-
poBaTh Takxke M OTTOK cBOOOmHOro XC H3 KIJIETOK.
SR-BI moxeT 00pa3oBBIBaTh AUMEPHI U MYJIbTUME-
pel. B ommmune or ABC-TpaHCTIOPTEPOB U IPYTUX
«CK3BEHIXKeP»-peleNTOPOB, WHTEPHATU3YIOLIUXCS
nocie cBsI3bIBaHUS ¢ JuraHgamu, SR-BI cBsa3biBa-
erca ¢ JITIBIT obpatumo 1, TakuM oOpa3om, CIO-
cooctByer AT®-He3aBUCMMOMY IBYHAIIPaBICHHO-
My noToKy XC MeXay KJIETOYHbIMU MeMOpaHaMu
u JITIBII B cOOTBETCTBUU C IpajuME€HTOM KOHIIEH-
tpauuu. Ilpuuem vactuusl JITIBIIL,, KoTopbie B3a-
nmoneictBytor ¢ SR-BI, oOblYHO KpymHee M CO-
Jepxar GosblIe TUNKUA0B 1o cpaBHeHuIo ¢ JITIBII;,
KOTOpPBIE TPEANOUYTUTEIbHO B3aUMOJEHCTBYIOT C
ABCAI u ABCGI [11]. Kpome Toro, yctaHoBJieHa
MOJIOXKUTEJIbHASL 3aBUCUMOCTb MEXIY CKOPOCTBIO
yruau3anun DXC m pasmepamm dvactun JITTBII.
Boixong XC koppenupoBai ¢ KOHIEHTpalumeil doc-
¢onununos B JIIIBII, u nostomy u3 AByX UX IMOI-
dpakuuit AyYIIMMHU aKIeNTOpaMU OKa3bIBaJINCh
JIIIBII,, B cuiy OOJBLIETO COAEPXKAHUS B HUX
dochonunuaos, XoTs ciaenyeT OTMETUTb, UTO W3-
3a KOHLEHTPALMOHHOTO TIpeobnagaHus ¢Gpakiyit
JIIBII; ux cyMMapHbIii BKJIaJl B BbIBEJCHUE KIl€-
touHoro XC oxa3sbiBaeTcs Bblile [12].

CrnenyeT 3aMeTUThb, YTO KOH(MOPMALIMOHHOE CO-
crosiHue amno A-I nHa mosepxHoctu JIIIBIT mmeer
BaxkHOe 3HauyeHue s 2DEOEeKTUBHOrO MepeHoca
OXC B kietky, omocpemoBaHHoro SR-BI [13].
[IpucyrctBue amo A-II ynyymraer crnocoOHOCTH
ano A-I-comepxaiux JITIBIT moBTOpHO CBS3bIBATH-
cs ¢ vyactuuamu JITIBIT mocne B3aumomeicTBusl ¢
SR-BI. B pesynbrate KaTtaboamM3M TaKMX YaCTHUII 3a-
TMa3IbIBaeT MO0 CPaBHEHMIO C TEMU, KOTOPBIE COMEpP-
XKaT ToJbko ano A-I [14].
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SR-BI ciyXuT nmocpegHUKOM CEIEKTUBHOIO TO-
mIoIIeHNST KieTkamMu DXC, TpUIIMIEpUaoB, ¢doc-
domunuaoB u BuTamuHa E, Bxoasgiux B COCTaB
JITIBII. Peuenrtop (opmupyer runpochoOHbBIN KaHa
yepe3 IUIa3MaTUYECKyl0 MeMOpaHy, IO KOTOPOMY
OCYILIECTBIISIETCS IBYHAIIpaBlieHHOe nBrkeHne DXC.
Bo Bpems atoro nepemeruenust yactuiibl JITIBIT Te-
psioT DXC 6e3 ogHOBpPEeMEHHOI MHTEpHATU3aLUN
U jJerpagauuMu Bceir dacTuubl. ['mapodoOHOCTH
N-KOHIIEBOII BHEKJIETOYHOM 00JIacTU pelenTopa
MMEET pelliaollee 3HaueHue ISl 3TOro Ipouecca [J].

CenexktuBHoe mnornoieHne DXC wuz JIIIBIT B
TEUYCHN M CTePOUIOTCHHBIX TKAHIX SBIISICTCSI OCHOB-
Hoil ¢ynkumeit SR-BI. IlokazaHo, yTo meyeHb —
9TO OpraH C CaMBIM BBICOKHMM YPOBHEM CEJICKTHB-
Horo nornoieHus: XC JITIBIT B opranusme. Dkc-
npeccusi SR-BI B remarornmrax mMeeT pelaooliee
3HaueHUe Ipu KoHTpose ypoBHsI XC B Mia3me.
Takke BBICOKO €TO COAep:KaHUE B CTEPOUIOTEHHBIX
TKaHSIX, YTO YKa3blBaeT Ha BaXXKHYIO POJb B IOIJIO-
meHnn DXC mas cuHTe3a ropMoHOB. Kpome Toro,
SR-BI oG6HapyxeH Ha Makpodarax, MOHOLMTAX,
IEHAPUTHBIX KJIETKAaX, AalMKaJIbHOUW ITOBEPXHOCTHU
abCcopOUPYIOIIUX KJIETOK B MPOKCUMAJIbHBIX OTIE-
JIaX TOHKO# KHUIIKH, MOJIOYHBIX XXejie3aX OepeMeH-
HBIX TPBI3YHOB, B TOJOBHOM MoO3re Mbileit [15].
SR-BI comepxutcst B me4eHU XKUBOTHBIX, HE TPU-
HaIeXXallnX K MJICKOITUTAIOIINM: Yeperax, akyll,
Kyp, JIATYIIEK U MOPCKUX KOHBKOB [16]. IIpu sToM
B pa3HbIX TUIAX KJIETOK CKOpPOCTh oTToka XC, ocy-
wectBasiemoro JITIBII, koppenupyeT ¢ ypoBHeEM
skcrnpeccnu SR-BI [17]. WUaTepecHo, uto SR-BI,
UIECHTU(UIIMPOBAHHbBIN Yy TPBHIZYHOB, SIBISIETCS TO-
MoJjioroMm uesoBeueckoro CLA-1, Takke M3BECTHO-
ro kak hSR-BI [18].

Y wmbrueit gecunut SR-BI npuBoauT K 3HaUM-
TeJbHOMY CHMXeHUI0 3amacoB DXC B cTepouno-
TeHHBIX TKaHSIX W YMEHBIICHUIO CEKPellnn Oumap-
Horo XC npubnusurenbHo Ha 50 %, npu 3TOM
IBYKpPaTHO TIOBBIIIaeTCcs ypoBeHh XC B IIIazme.
Heneuuss reHa SR-BI y Mbleil conpoBoxkaaeTcst
yBeamueHueM conepxkanus XC B JITIBII, a takxke
CITOCOOCTBYET Pa3BUTHIO OECIIONUS y CaMOK, HO
He y camuos [19].

SR-BI KOHTpoMpyeT KOHLIEHTPALMIO U COCTaB
JITTIBIT mna3mel, mpensiTCTBYeT HAKOIJICHUIO JIUTIU-
JIOB B CTEHKE COCY/IOB B Pa3JIMUHBIX MOJEJSIX aTe-
pockieposa [20]. HemaBHue ucciaegoBaHUSI MOKa-
3aJId, YTO MOXYJISITOPBI BHYTPHMKICTOUHBIX ITyTCH
nepenayu curHajga (Hampumep, npoTernHkuHaza C)
MOTYT BJIMATh HAa aKTUBHOCTBH TIOTJIOIICHUS JIWATIV-
noB SR-BI 06e3 comyTcTByoOIIMX W3MEHEHUM OT-
HOCHUTEJIBHO COAepKaHMSI OeIKa B KYJIbTUBUPYECMBIX
KJIeTKax nedyeHu. K Tomy ke pasidyHble XUMUYe-
CKME COCOMHEHMSI MOTYT HETaTUBHO BJIMSATH Ha II0-
IJIOLIEHVE JUNUA0B, uHAynupoBaHHoe SR-BI, HO
mpu 3TOM coxpaHsTh dkcnpeccuio SR-BI B kyib-
Type KJIETOK M B €CTeCTBEHHBIX ycaoBUsX [1].

V moneit cHkenue akcrnpeccun SR-BI mpuso-
T K yBeamueHnto XC B TurasMe KpoBU M Hapyllle-
HUIO CUHTE3a CTEPOMIHBIX TOpMOHOB [21]. TTomMumo
yyactuss B Metabonuzme XC, SR-BI BbImojHSIOT
Ipyrue BaxKHbIe (DYHKIIMM, YYACTBYS B arperauuu
TPOMOOIIMTOB, aKTUBALIMW SHIOTEIWATbLHOW CHH-
Ta3bl okcuga aszora (eNOS) u amonroza makpoda-
roB [22, 23]. Kpome toro, SR-BI sBnsieTcss BaskHbIM
pelLenTopoM Il TIPOHMKHOBEHMST BUpyca TeIaTHTa
C B neyeHb. Bupunonnl renatura C Moryt rnepBoHa-
yajabHO B3auMozeiicTBoBaTh ¢ SR-BI uepes coorBeT-
CTBYIOILIME JTUIIOTIPOTEMHOBBIC YACTHUIIBI TIEepend I10-
CJICIYIOIINM TIPSIMBIM CBSI3BIBAHMEM BUPYCHBIX TJIN-
komnporenHoB ¢ SR-BI [15].

Kmoueyto pons SR-BI B cenektBHOM moTIIO-
mennn DXC m3 JITIBIT B TleueHW W CTepOMIO-
TEHHBIX TKaHSIX JAEMOHCTPUPYIOT WMCCIAEAOBAHMS
Ha TeHETUYEeCKU MOAUGUIMPOBAHHBIX XXKMBOTHBIX.
[Toka3zaHo, 4YTO OTCYTCTBME peELENnTOpa Yy MBbIIIEH,
HOKAyTHBIX I10 KOAMPYIOLLEMY €ro reHy, MPUBOAUT
K CHIDKEHMIO CeJIeKTMBHOCTU morioiuieHus XC u3
JITIBIT Ha 80 % w siBisieTcsl MPUYMHOM Pa3BUTHS
arepockJieposa [24, 25]. Myrauusa reHa SR-BI y re-
TE€PO- U TOMO3UTOTHBIX MbILLIEH MPUBOAMIA K TOBbI-
weHuo ypoBHst XC B 1u1azme KpoBu Ha 31 u 125 %
COOTBeTCTBeHHO. [Ipu aToM comepxkanme XC B Hal-
MOYEeYHMKAX CHIDKaloch Ha 42 u 72 % cooTBer-
ctBeHHO. [Ipm coxpaHeHMM HOPMAJIBLHOIO YPOBHS
aro A-I B mya3me KpoBu Tpoiiecc 00pa3oBaHUs ya-
crun JITIBIT, 61 HapyweH [26]. Yinanenne SR-BI
y HOKAyTHBIX IO TeHy ano E Mbllleil mpuBoauio K
Pa3BUTUIO OKKJIIO3MY KOPOHAPHOI apTepyUU M CIIOH-
TaHHOMY WMHMapKTy Muokapaa [27].

Ouaouuto3 JITIBIT mpoucxoauT mpakTUYECKU
BO BCeX KJeTKax opraHuima. MckiodyeHue mpem-
CTaBJIAIOT 3PUTPOLUTHI, rae ooMeH XC ¢ JIumonpo-
TEUHOBBIMU YaCTULIAMM CUMTAETCS MAaCCUBHBIM MPO-
meccoMm 0e3 yvactusi peuenrtopoB [1, 3]. HokazaHo,
yto SR-BI akTmMBHO 3KCmpeccupyeTcss Ha OITyXoJe-
BBIX KJIETKAX, KOTOPBHIM IJIST pocTa W IeJeHUS He-
obxonuM XC 3K30reHHOro IpoucxoxaeHus [28].

B omaumume oT ApPYruX «CKIBEHIXKEp»-peLer-
TOPOB, MHTEPHAIM3YIOIINXCS TIOCE CBSI3BIBAHUS C
nauranaoM, SR-BI moxer cBgaswiBaTh JITIBIT 00-
patuMo, 0e3 TocJeayllieil JoKaau3auuu BHYTPU
kieTku. TakuM obpa3om, orocpenoBaHHbIE SR-BI
nyTth noryoweHust JITIBIT mo3BojisieT n3bexarb Ju-
30COMaJIbHOM Aerpajgalldi 4YacTUIl, OOJIbllIasl 4acTh
KOTOPBIX TIOIBEPTAETCSI PECEKPEIIMU BO BHEKJIETOU-
HO€ MPOCTPAaHCTBO. B yacTHOCTU, HeIU30COMasb-
Hblii nyth aerpaganuu JITIBIT Obln mokasaH mis
KJIETOK 3KEJITOTO TeJla SUYHUKOB KphIC [29] u cuHy-
coupanbHbIX KJeTok medeHu [30]. B kieTkax meue-
Hu SR-BI nHuLmMupoBan ceaekTuBHBIN 3axBaT DXC
u3 JIMIBII,, npuyeM 3HAYUTENLHO MPEBLILIAIOLINIA
rorJiolieHne OejskoBoro kKomroneHTa [4, 31]. Ta-
KUM 00pa3oM, JUIUAHBIA U OCJIKOBBIA KOMITOHEH-
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ol JITIBIT npu yyactum SR-BI moryr unHTepHanu-
3UPOBATbCd HE3aBUCHUMO IPYI OT Apyra.

Ha ocnoBanum toro, yto SR-BI cnocoben cBg-
3bIBaThCcsl He Toabko ¢ JITIBII, Ho u ¢ nunomnpo-
TeMHaMM JIPYTMX KJIacCOB, a TakKxKe ¢ aHMOHHBIMU
bochomunmumamu, MPeaNnosokeHO, YTO BaXHYIO
poJib B 00€CTIeYeHUN CBSI3bIBAHUS YaCTUIIBI C pe-
nernropoMm wurpaiot dochoaunuasl [31]. HeiicTBu-
TeJIbHO, NnoOaBieHue B cpeny (ochonnmnuuaoB yBe-
guuuBano cpoxactso JITIBIT x SR-BI, tem ca-
MBbIM CTUMYJUPYSI TPEANOUTUTEIbHBINM BbIXog XC
n3 kiaetok [32]. Ipu atom dochomunuanl 3aMeTHO
noBbIa TpaHcmopT XC W3 KJIETOK C BBICOKUM
ypoBHeM akcnpeccun SR-BI, Ho He oka3biBaau
BJIUSIHUSI Ha KJIETKU C HU3KUM COOEpKAaHUEM pe-
mentopoB. DKernopT XC K dhochomunmuaHbpM Be3u-
KyJaM W3 NaJlbMUTOMI-0Je0MI-(DochaTuanIXoauHa
TakxKe KoppeaupoBan ¢ ypoBHemM SR-BI, uto yka-
3bIBA€T Ha BO3MOXHOCTb B3aMMOIEUCTBUSI C ITUM
PELIETITOPOM He TOJIBKO arloJUIIONPOTENHOB, HO U
dochonunuaoB. B To ke BpeMsI B 3TMX 3KCOEpHU-
MeHTaXx OTTOK XC OT OeCKIETOYHOTO MCKYCCTBEH-
HOTO JOHOpa HE CTUMYJIMPOBAJICS TIPU OOOTAICHUN
cpenbl dochonunuaaMm, 4TO yKa3blBaeT Ha Bedy-
myto poiab SR-BI B ctuMmynsgimm mpoliecca akiier-
i XC dochommmumamu. Beixonm XC Koppennpo-
Bal ¢ KoHUeHTpauueir ¢ochoaunuaos B JITIBII,
MO3TOMY €ro JIYJIIMMH aKleNTopaMU OKa3bIBaJIVCh
JIIBII,. CnexyeTr 3aMeTUTh, YTO BCE XK€ M3-3a Mpe-
obnaganus JITIBIT; ux cyMMapHbIi BKIan B BbiBe-
neHumn kiaetouHoro XC okasbiBaeTcs Bbllle [32].

[Tokazano yuactme SR-BI B Tpancmopte ¢oc-
omunuaoB Mexay aumnonporeMHaMu. Tak, y MbI-
1Ieil, «HOKAyTHBIX» IO OEJIKy, IepeHocsieMy ¢Ghoc-
donunuasl u accounnuposaHHomy c JITIBII, poxab
MMepeHOCUYNKa YacTUYHO KoMIleHcupoBaid SR-BI,
yaansst dochoaunuasl 1 XC U3 JTUMNOMNPOTEUHOB
OYCHb HM3KOM IUIOTHOCTU. [IpM 3TOM HHTEHCUB-
HOCTH peaklnii 3aMETHO CHUXaylach B cllydae aue-
TBI C TIpeoOJIafaHNeM HACBIIIEHHBIX XUPHBIX KHUC-
JIOT, YTO YyKa3blBaeT Ha CYILIECTBEHHOE 3HauyeHUE
«TeKydyecTu» ochomunuuHbix obyacteit MeMOpa-
Hbl 11 GyHkimonupoBanus SR-BI [33].

VYV yenoBeka OCHOBHBLIM mocTaBIIMKOM XC mis
CUHTE3a CTePOMIHBLIX TopMOHOB sgBistorcs JITTHIT
mpu yyactun B,E-penentopos [34]. [Toka3aHo, 4TO
y moneit cHukeHue skcrnpeccuu SR-BI nmpuBogut
K yBeJIM4YeHUIo comepxkaHuss XC B mja3Me KpoOBU U
HapyIIEHUIO CHMHTe3a CTEPOUIHBIX TOPMOHOB [21].
®dyukmonuposane SR-BI perymmpyercss mmitym-
TapHBIMU M CTEPOMIHBIMM TOpMOoHamu [35, 36].
OTMeueHa 3aBHCHMOCTH OKa3bIBA€MOTO TOPMOHAMU
adekTa OoT BUAA KJIETOK-MUIlIeHel. B yacTHOCTH,
BBISIBJIEHO, 4TO 3Kcrpeccusi SR-BI B mapeHxum-
HBIX KJIETKaX IMeUYeHU KPBIC CHIXKACTCS ITOH BIIUSI-
HUEM OJTUHWJIACTpaanoyia, a B KieTkax Kymdepa,
HaobopoT, Bo3pacTaeT [37].
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B3AUMOJEVICTBUE SR-BI C AT®-CBA3AHHBIMHU
KACCETHBIMHU TPAHCIIOPTEPAMM ABCA1 1 ABCG1

[IpencraBnsier MHTEpeC BOIPOC O (PYHKIIMO-
HaJIbHOM B3aMMOJCHCTBUM KJIIOYEBBIX PELEIITOPOB
Metabomm3ma XC SR-BI u AT®-cBsa3aHHBIX Kac-
cetHeix TpaHcnoptepoB ABCAl u ABCGI. C on-
HOM CTOPOHBI, YBEJIMYMBAETCS KOJMYECTBO MOKa3a-
TEJIBCTB TOTO, YTO PEIeNTOPhl paboTaloT MOCiIea0Ba-
TEJIbHO WJIW B TaHAEMe, CUHEPTeTUISCKN YBETNINBasT
orrok XC x JITIBIT. Hampumep, ABCAl u ABCGI
MOTI'YT (PYHKIIMOHUPOBATb BMECTE, OCYIIECTBIISS IIe-
peHoc XC na JITIBII, wimn nmociegoBaTebHO, CITO-
COOCTBYS pe3yabTUpYIOleMy BbIcBOOOXIeHUI0O XC 1
reHepupyst XC-oborameHnbie JITIBIT-yacTuipl, 006-
pasoBaHHble JUNUA-o0eagHeHHbIM aro A-1. ABCAI
u ABCGI1 MoryT 01aroTBOpHO BJIUSATH Ha COCTOSI-
HHE TIa3MaTUYeCKUX MeMOpaH KJIETOK 4epe3 OTTOK
XC ¢ nmomoupio SR-BI [38]. C apyroii cTOpOHHBI,
HCCIeNOBaHMSI, TIPOBEJACHHBIE Ha Makpodarax pas-
JIMYHBIX JTUHUMN, TTOKa3aJIu, YTO 3TU JBa MEXaHMU3Ma,
obecrieunBast TpaHcropT XC U3 KJIETOK, BEPOSITHO,
MOI'YT KOHKYPUPOBaTbh MEXIY COOOIA.

B uactHOcTH, BBemeHume TAM® B cpeny Kyiib-
tuBupoBaHusi SR-BI-TtpanchunmpoBanubsix RAW-
KJIETOK CHUXaJo (PYHKIIMOHAJIbHYIO aKTUBHOCTH
SR-BI. M maxe cBepx3KCIpeccusi 3TOrO pelenTopa
BCJIEICTBME TIOCJIEAYIONIEH 00pabOTKM KJIETOK alle-
tunupoBaHHbiMu JITTHIT He yBenmumBama oTTOKaA
XC. B 10 ke Bpems HeliTpanuzauus SR-BI antu-
TeJaMW B JPYrol Cepuu SKCIEPUMEHTOB IMPUBO-
Iuijla K J0303aBUCHMOMY TMOBBIIIEHUI0O HAMO®-
orrocpenoBanHoro 3kcrmopra XC ¢ yuactueM ABCALI
He Tonbko B SR-BI-TpaHcdhuiimpoBaHHbBIX, HO U B
KOHTPOJIBHBIX KJIETKaX, YTO yKa3bIBaeT Ha CIOCO0-
HocTh SR-BI unrubuposats ABCAl-miyTh B Ma-
Kpodarax nmaxe MpM HU3KHUX YPOBHSIX IKCIIPECCHM.
Kpome Toro, tpancdexkuus kK IHK-ABCAI B kiet-
KA JuHUU 293 compoBoXAalach YBEJIUYEHUEM OT-
toka XC Ha cBobomHbIi arto A-I B 2 pasa. OmHako
kotpaHchekiusa kJIHK oboux perentopoB 60Ku-
poBasia 3TO yBeauveHue. Tak Obul clesiaH BbIBOJ O
toM, uto SR-BI nopmasnsier ABCAIl-onocpenoBaH-
el TpaHcnopT XC u3 makpodaroB [39]. Tem He
MEHee B IKCIEPUMEHTaX in Vivo C UCIOJb30BaHUEM
HOKaAYTHBIX XMBOTHBIX CIEJIaHO 3aKJIIOUEHHME O Tpe-
nmyiectBeHHOM posin AT®D-cBA3aHHBIX KaCCETHBIX
tpancoptepoB (ABCAl1 m ABCG1), no e SR-BI,
B obOecrneueHun ottoka XC m3 makpodaroB Ha
armo A-I [40].

Okcnpeccus, gokanu3amusg u pyHkumm SR-BI
3aBUCAT OT CBS3bIBaHUS peLEeNTOpa C aNalTepHbIM
oenrkom PDZK1 B meuenu. PDZKI, meMOpaHHO-
ACCOLIMMPOBAHHBIN OEJIOK C MOJIEKYJSIPHOU Maccoi
17 xHda, B OOJBIIOM KOJUYECTBE COAEPKUTCS B
KJIETKAX Pa3IMIHBIX TUIOB, B TOM YMCJIE B OITyXO-
neBbix. PDZKI1 comepxut yeteipe nomeHa PDZ, ko-
TOpble MOTYT pacro3HaBaTh C-KOHIEBYIO 00J1acTh
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SR-BI. B3aumoneiictBue PDZK1 ¢ C-xoH1eBOiT 00-
JIACTBIO PETYIMPYET JIOKAIM3ALNIO0 U CTAaOMJIBHOCTD
SR-BI [41]. ¥ aBaxapl HOKAyTHBIX MbIIEH (110
ano E u nmo PDZK) nabmonanach MHaAKTUBALMS T1e-
yeHouHoro PDZKI1, cyliecTBeHHO M3MEHSIJICS Me-
Tabonu3m u crtpykrypa JITIBII, a Takxe oTmeua-
JIMCh OKKJIIO3UOHHBIE aTepOCKIEPOTUYECKUE Topa-
XeHus cocynoB [42, 43].

B cepuu skcnepMMeHTATLHBIX MCCIICIOBAHUIMN C
KUCITOJIb30BAaHUEM KYJIBTYPbl TEIaTOLMTOB MBbIIIEH,
a TakKe KJIETOK rermatoMbl yejaoBeka JuHuu HepG?2
MIPEAIIPUHSITHI TTOMBITKA U3YYCHHST MOJICKYJISIPHOTO
mexaHu3ma SR-BI-He3aBuCUMOro peuLenTop-ornoc-
penoBanHoro sHaouurtos3a JITIBIT B meueHu [44].
B yacTtHoCTH, Ha MeYeHOUYHBIX MeMOpaHax Mmoka-
3aHO Hajau4yue Oejika, B3aWMOJEHCTBYIOIIETO C
ano A-I ¥ MAGHTUYHOrO CyObeAMHHUIIE [B-Lenu
AT®-cunraszel. JITIBII-cBaspiBarommii 6ej10K ObLI
uneHTuGuIMpoBaH kak 3kTto-F1-AT®a3a, kotopas
pacriozHaeT ano A-I. TlocnegHuii, obGpa3yss KoM-
miekc ¢ 3kTo-F1-AT®a30ii, yBeMuYnBaeT MpoayK-
o AJI®, xotopeiil aktuBupyeT peuentop P2Y,
(puc. 2) [45]. B3aumopeiictBue arno A-I ¢ akTomnu-
yeckuM gomeHoM F(1)-AT®a3bl renepupyer AILD
M 3aIlyCKaeT CUTHAJIBHBIH MEXaHU3M C Y4acTHUEM
P2Y,;, npusonammii x sHmountosy JIIIBII. Ilpo-
LIeCC 3aBMCHUT OT aKTMBHOCTU aJeHMJIATKMHAa3bl
(AK), nonnepxusaroiieii 6ananc ATO/AID. Dkro-
F1-AT®-a3a/P2Y ;-omocpenoBaHHOE TOIOLIEHNE
JITIBIT HaxomuTcs mMoOA TILATEAbHBIM KOHTPOJIEM.
Nuruouropsl 3kto-F1-AT®a3er nam AK, norpe6-
qsome AJI®, TOAaBASIOT TOTJIOIIEHWE YaCTHIL

JITIBIT knerkamm [46]. MccnenoBaHus ¢ MCIOJB30-
BaHueM P2Y ;-ne@UUUTHBIX MOAENEH MbILIER Tak-
ke Tokasanu, uto peuentop P2Y ;AJID moxer
urpath BaxHyo poab B JIIIBII-omocpemoBanHOM
obpatHoM TpaHcriopte XC. BrionHe BO3MOXHO, UTO
WHIYKIAA TedyeHouHol 3KkTo-FIAT®asel/P2Y
MoXxeT ycwiuTb sHaouuto3 JIIIBIT B mnedyeHu u
YCKOPUTh MX yAaJIeHWEe U3 IPYIMX TKaHEl U KIIETOK
opranusMma [47, 48].

KYBWINH-METAJIMHOBBIE PEHHEIITOPBI
YYACTBYIOT B DHAOLUTOSIE JIIBIT X1 AITO A-1

B oriuume oT mevyeHH, MOYKHM, KaK IIPaBUIIO,
He paccMaTpUBaIOTCS B KaueCTBE LIEHTPAJIbHOIO Op-
raHa B Mertabosuame JITIBII, Tak Kak 3TW 4acTULBI
SIBJISTIOTCSI CJIMIIIKOM OOJIBIIIMMU, YTOOBI ITPONTH Ue-
pe3 Oapbep KiIyOOUKOBO# (pvibTpalMu. TeM He Me-
Hee BaXHas pojib B Karabojau3me ano A-I oTBomutcst
MMEHHO TIOUYKaM M OEJIKYy TIPOKCHMAJIbHBIX KaHallb-
1eB — KyowimHy [46]. KyowiuH, nepudepuiiHbiii
MeMOpaHHBI 0eJIOK ¢ MOJIEKYJISIPHON Maccoil mpu-
onusurenbHo 460 k/la [49], mpencraBiseT coboii
MYJbTUJIMTAHIHBIN PELENTOP, OMOCPEeAYIOIINi ¢
BBICOKUM CPOICTBOM SHIOILIMTO3 JIMIIONIPOTEUHOB,
0e1KOB, TOPMOHOB M HEKOTOPBIX JIEKAPCTBEHHBIX
npenapatoB [50, 51]. KybwiuH MoxeT ObITH BO-
BieueH B nomioineHue JIIIBIT B mpokcuManbHBIX
KaHaJIblIaX ITOYeK, IIe B KaueCTBe KOpelenTopa BbI-
CTynaeT MerajuH — OOJIbLIOW TpaHCMeMOpaHHbIN
6esok (nmpumepHo 600 k/la), KOTOpBI MpHUHAaIIE-
xut cemeiictBy JITTHII-penentopos [52]. Ob6a Gen-
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Ka (MerajJiuH M KyOWJIMH) 3KCIPeCCUpYIOTCs B ad-
COpOLIMOHHOM DBMUTEIMU OeTa-Lernu MeMOpaHHO-
csizanHo AT®-cunTaser [53].

JInttma-cBoOOOHBIE aMOIUIIOIPOTEUHBI (DHITh-
TPYIOTCSI TIOYKaMU B COOTBETCTBUU C UX TUAPO(OO-
HOCTbIO; OoJiee TuapoPUIbHBIEe, Takue Kak ano A-I
u ano A-IV, MOryr ObITb SKCKPETHPOBAHBI C MO-
Yol mocje HemoJHOW peabcopOLMM B MPOKCU-
MaJIbHBIX OTIeJaX MOYEUYHBIX KaHaJblieB, B TO Bpe-
M Kak OoJiee ruapodoOHbiii amo A-II He MoXer.
Kpome Toro, anmo A-I u amo A-II moryr OBITH 1O-
BTOPHO peabcopOUpOBaHbl Yepe3 KyOWIMH-MEeraau-
HOBBIE perenTophl [44].

3AK/IIOYEHUE

[upoxuit Kpyr mnepeyucaeHHBIX OMOJIOTHYE-
ckux cBoiictB JITIBIT He TOJbKO MO3BOJISET YacTH-
1IaM BBINOJIHATh CBOIO OCHOBHYIO (DYHKIIMIO, HO U
OoInpenesieT UMX WMHTerpajbHbIii aHTUATEPOreHHBIN
a(dexT. B cBSI3M ¢ aKTyallbHOCTbIO MPOOJIEMBI cep-
JIEYHO-COCYIUCTBIX 3a00JieBaHUM cjenyeT Mnomyep-
KHYTh, 4YTO TIOHMMaHHME MOJEKYJISIPHBIX MeXaHW3-
MoB Metabonusma JITIBIT Hapsgy ¢ u3yyeHuem HxX
PETYJISITOPHBIX CBOMCTB OTKPBLIBACT HOBBIE ITEPCITEK-
TUBBI JJISI pa3BUTUSL Oosiee I(PEPEKTUBHBIX METOI0B
JIeUeHUs] ITaHHOW TaTojioTuu. B3ammomeiicTBue
JIIIBII-amo A-I ¢ BbllIENepeYNCAEHHBIMUA PELEI-
TOpaMU CTUMYJIUPYET OUOJIOTMYECKUE COOBITUS B
KJIETKe Yepe3 OMOXMMUYCCKUE CHUTHAJIBHBIC MeXa-
HU3MBI M OKa3bIBaeT TaKUM OOpa3oM pEeryIupylo-
1Iee BIMSHME Ha (DYHKIMOHMPOBAHUE CaMbIX pa3-
JIMYHBIX CUCTeM opraHusma. M3yueHue dapmaxoso-
TMYECKOro BJIMSIHUS Ha PeLENTOP-OIOCpPeIOBaHHbIC
nytu Metabonuszma JITIBIT gBasietcss ogHuUM u3
MEePCIEeKTUBHBIX HaIpaBAeHU aHTUATEPOreHHOM
CTpaTeruy W OTKPbIBAET HOBbIE BO3MOXHOCTU B Te-
panuM aTepocKiiepo3a.
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RECEPTORS AND PROTEINS BINDING HIGH DENSITY LIPOPROTEINS
L.M. Polyakov, R.A. Knyazev, N.V. Trifonova, M.V. Kotova, E.I. Solovyova, A.V. Ryabchenko
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Interest in the study of high density lipoproteins (HDL) is associated with the functional activ-
ity of these particles, which, first of all, determines their antiatherogenic properties. The main bio-
logical role of HDL is the «reverse» transport of cholesterol from peripheral tissues to the liver.
However, it must be borne in mind that the mechanism of antiatherogenic action of HDL is not
limited only to the «reverse» transport of cholesterol from peripheral tissues to the liver, it is deter-
mined by many other factors, each of which is important not only in the context of protecting the
body from atherosclerosis, but also in the protective role HDL in a wider aspect. It turned out that
HDL has an important antiinflammatory effect, have antioxidant and antiapoptotic properties, regu-
late vascular tone and anticoagulant activity, and act as antimicrobial and antiviral agents. According
to modern concepts, in connection with the development of proteomics, data have appeared that
indicate the participation in these processes of the protein components of the plasma membrane of
cells and specific receptor proteins embedded in it. The purpose of this review is to summarize the
existing body of knowledge about events and molecules related to the regulation of HDL metabolism
with the participation of the scavenger receptor (SR-BI), ATP-linked cassette transporters ABCAI
and ABCG1, ecto-F1-ATPase, and cubiline-megaline receptor.

Keywords: high-density lipoproteins, scavenger receptor SR-BI, ABC-cassette transporters, ecto-
F1-ATPase, cubiline-megaline receptor.
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