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Caxapnolii Ouabem cnpaseoiuso Ha3vléaiom Heungpekyuonnou snudemuell 21 éexa. Bmecme ¢ mem cepoeuno-co-
cyoucmole 3a001e8aHUsL NO-NPENCHEMY TUOUPYIOM CpeOu Npuyur cmepmuocmu 6 mupe. llpu couemanuu caxapHo-
20 Juabema u obaAUMEPUPYIOWE20 AMEPOCKIEPO3d NEPUPDEPULECKUX apmeputl puck nomepu HUdICHell KOHeYHOCMuU
u cmepmu ygeauyusaemcsi Muocokpamuo. Cywjecmeyem MHONICeCME0 KOHYENyull MexXaHusma pa3eumust. 3mux, 3d-
bonesanuil. B nocneonue 200wl nossisiemcs 6ce 60ablie OAHHBIX O CXONHCECU NPOYECCO8 PA3BUMUA AIMepOCKIepo-
3a u kocmuozo ocmeonoposa. Ceazyrowum 38eHom modxcem dvimsb ocmeonpomezeput (OPG). [lonyueHst ceedernuis
0 ocmeonpomezepure Kak anmupezopomusrom gaxmope, yuacmeyiouem 6 cucmeme RANKL-RANK-OPG. B namo-
Guzuonozuueckux yciosusx OPG skcnpeccupyemcsi 6 cocyoucmoti cmeHke, 8 mom yucie 0OHAPYICUeaemcs Ha pas-
HbIX amanax gopmuposanus amepockiepomudeckou oasuwiky. Cuenanonoiii nymos RANKL-RANK-OPG yuacmeyem 6
npoyecce pemMooenupo8ansi KOCMHOU mxkanu. Mexanuzmvl pazeumus amepockiepo3a u 0Cmeonopo3d ¢Xodicu, 0OHAKO
mpeobyom OanvHelule2o u3y4eHusl.

Knroueswie cnosa: ocmeonpomezepun, RANKL, RANK, amepockiepos, kanibyuno3s, Ouabemuieckas au2uonamus,
KOCMHbBI MEMAboU3M.

Jna yumuposanua: O6yxosuu, A. P. Ocmeonpomezepun Kax mapxep amepocKkiepo3d mpu caxaprHom ouabeme 2 muna
(namoguzuonocuueckas pois ocmeonpomezepuna) / A. P. Obyxosuy, H. H. Hockesuw.// XKypnan I'poonernckozo cocyoapcmeenno-

20 meduyunckoeo ynusepcumema. 2022. T. 20, Ne 2. C. 129-136. https.//doi.org/10.25298/2221-8785-2022-20-2-129-136.

Caxapnbiii quabet (CJ]) — akryanpHast mpo0iie-
Ma COBPEMEHHOI'0 3/IpaBOOXpPAHEHHS, TaK Kak, CO-
rJ1acHO JJaHHBIM BceMupHO# opraHuzaiuu 3/ipaBo-
OXpaHEHUs, OH HAXOAUTCS HAa TPEThEM MECTE TI0 Ya-
CTOTEC MHBAJIUTHOCTH U CMEPTHOCTU B MUPE TOCTIE
CEPJICYHO-COCYTUCTBIX U OHKOJIOTUYECKUX 320076~
Bauwmii [1].

OIHOBPEMEHHO C 3TUM OCTaeTCs HEepEIIEHHOW
mpobjemMa H OOJUTEPUPYIOMIETO aTepPOCKIepo3a
(OA), HeyKIIOHHOE MPOrPEeCCHpPOBAHUE” KOTOPOIO
MIPUBOJUT HE TOJBKO K PAa3BUTHIO TAHTPEHBI U aM-
MyTaIluy HUKHEH KOHEYHOCTH, HO TAKXKC YBCIHUU-
BaeT PUCK Pa3BHUTUs MH(APKTA TOJIOBHOTO MO3ra H
CMEpPTH OT KOPOHAPHOW MATOJIOTHH,

KpaitHe HeraTWBHOM CKIIa/bIBA€TCSI CUTYyaIus
mpu couetannu Cll u OA . Hagmame atepockiieposa
HIDKHUX KOHEUHOCTEH y-HarueHToB ¢ CJ1 yBenmuu-
BAET PHUCK BBICOKOW/@MITyTaIll HIKHEH KOHEYHO-
ctu B 10 pa3 [2]. Ot'3ab0neBannii, 00yCIOBICHHBIX
aTepOCKIIEPO30M, YMHUPAET OOJIbIIE IalMEHTOB C
CJ 2 tuma (C/2), 9em OT Bcex ApPYTruX MPHUYUH,
BMeCTE B3ATHIX [3].

B nmwmtepaType TIpUBOAUTCS MHOMKECTBO CBEIC-
HUW 0 BEPOATHBIX MATOICHETHUECKUX MEXaHU3MAaX
pazBuTus kak OA, tak u CJI.

Bwmecte ¢ Tem cnemyeT Mom4epKHYTh, 4TO, He-
B3Wpasi Ha HATMYME MHOTOYHCIICHHBIX ITyOJIUKaInii,
3aTParuBaloONIdX BCE BO3MOXKHBIE acmeKThl OA,
0 CUX TOp HE YCTAaHOBIICHA TOYHAs TEOPHsS €ro
MaToreHesa.

Psin aBTOpOB cuntaroT, uto OA HauYMHAET pa3BU-
BaThCS B JIETCKOM BO3PaCTe C SIPKOW KIMHHYECKOU
MaHndecranueir y B3pocisix [4, 5, 6]. Tak, I1. A.
CHHHUIIBIH C COABT. OMUCAJH TIEPBHIC IPU3HAKH aTe-
POCKJIep03a B BO3PACTHOM TPyIIIE MaueHToB 10 10
net. K 13-15 ronam y HuX OblTH OOHapy»KeHBI aTe-
pockieporudeckue osiiku [7]. Ee dopmupoBanue
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HA4YMHAETCS ¢ MHTUMBI apTEPUH, IOCTETIEHHO 3aXBa-
ThIBasi MEJIUIO W aJIBEHTULIHIO [8].

Mopdostorudeckn mporecc arepocKlIepoTude-
CKOTO TIOpA’KEHUS apTepUaTbHON CTEHKH MPOXOIUT
6 craguii. Ha HagampHOM 3Tame oOHApYKHUBaIOTCS
MaKpodaru u paccesiHHbIe IEHUCTBIE KIETKH. B co-
YETaHWU C HArPY>KEHHBIMHU JIUMUAAMHA TIAJTKOMBI-
IICYHBIMHA KJIETKAMHA OHH (DOPMHPYIOT JIUITHIHbIC
mosiocku. llocTeneHHO TOSIBIAIOTCS pacCesTHHbIE
BHEKJICTOYHBIE JIMMHUIHBIC BKPAIICHHSI, HAPYIIAeT-
sl LEJIOCTHOCTh UHTUMBI. [Ipu HaKaruMBaHuu JaH-
HBIX 9KCTPAKJICTOYHBIX BKIIOYEHUH (QopMupyercs
JUIHUIHOE SAPO, SIBIAIOIIEECs, IO CYTH, aTEPOMOH.
Ha manHOM 3Tamne aTepocKIEpOTHIECKOTO MTOpaxKe-
HUS apTepUil MOTYT TOSBIATHCS KIMHUYIECKHAE CHM-
IITOMBI aTepockiepo3a. JlanbHelee nporpeccupo-
BaHHUE TpoIlecca MPUBOANUT K pa3pacTaHUIO COEIH-
HUTEIBHOW TKAaHW B MECTax CKOIUJIEHHS JHIHJOB.
OHa MOKpbIBaeT JUIUAHOE AP0 U (GopMHUpyeTCs
¢ubpo3zHas Oxsmka [S5, 9]. OMHOBpEMEHHO € 3THM
MIPOUCXOANUT BACKYJISIPHU3AIHS aTEePOCKIePOTHYIE-
ckoro ouara. HoBooOpa3oBaHHBIE COCYIBI Xapak-
TEepU3yeT MOBBIIICHHAs MPOHUIAEMOCTh M CKJIOH-
HOCTh K 00pa30BaHUI0 MHUKPOTPOMOOB U pa3pbiBaM
[10]. Co BpeMeHeM coequHUTENbHASI TKAHb CO3pe-
BaeT: KOJHMYECTBO KJIETOYHBIX DJIEMEHTOB B HEU
YMEHBIIIAETCs], a KOJUTAaT€HOBBIE BOJIOKHA CTAHOBST-
cs Tone. B pe3yibrate 3THX mporeccoB GopMHUpY-
eTcs COCAMHUTENbHOTKaHHas QpuOpo3Has OsIIKa,
MOKPBIBAIOIIAsl OJIMIKY CO CTOPOHBI MPOCBETA CO-
cyna. [locnennuii aTan ateporenesa — o0OpazoBaHue
HECTaOWIIBHON YS3BUMOMN OJISAIIKK C BBICOKOW Be-
POSITHOCTBIO TPEIIMH, HAJPHIBOB M Pa3pbIBOB, UTO
MIPUBOINT K PA3BUTHIO OCTPOTO TPOoMO03a C MOITHON
€ro KIIMHWYECKON KapTHUHOH [5].

W3yuenne maroreHesa aTepockieposa Oeper
Havano B cepenuHe XVIII Beka, xorma A. Haller
omHcaj aTepOCKIEPOTHYECKOE MOPAKEHHUE U BBEI
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TepMUH «arepoma». Ha cerogHsumHuil neHp cyie-
ctByeT 6onee 20 Teopwil BOSHHUKHOBEHHUS aTEPO-
ckiepoTryueckoi Onsmku. Camasi pacrpoCTpaHeH-
Hasi ¥ MOAPOOHO OMUCAHHAS — JIMIUIHO-UH(UIb-
TpaTHBHasA, WIM XoJiecTepuHoBas Teopusd [11, 12],
nosiBUBIIAsICA B Hayane XX Beka. XO0JIECTEpUH HE
pacTBopsieTcs B BoJie. B KpoBH OH Bcerja cBsi3aH
C JWIMUJAMH, & €ro TPAaHCIOPTHPOBKA dYepe3 Kile-
TOYHBIE MEMOpAHBI OCYIIECTBIISETCS C TOMOIIBIO
JIUTIONIPOTEUHOB BBICOKOW MJIM HU3KOW MJIOTHOCTH.
HexkoTopast 4acTh X0oecTeprHa MOXKET TPAHCIIOPTH-
poBatbes anbOymuHoM [11]. Tonpko 20% xonecte-
pUHA MOCTYyTAaeT C MUIIEeH, OCHOBHAS K€ €r0 4acTh
MPOAYLUPYETCS TIEUEHBIO, TOYKAMU W KUIIICIHIKOM
[4]. JlumonpoTenHsl Bhicokoi ioTHOCcTH (JITIBIT),
cocTtapistonye okoiao 20% Bcex JHUIONPOTENHOB,
XOPOIIO PACTBOPUMBI U B (DOPMUPOBAHUM OJISIIKH
HE y4acTBYIOT. JIMTIONPOTENHBI HU3KOW TIOTHOCTH
(JIITHIT), Haobopot, cmabopacTBOPUMBIE W CKJIOH-
HBI K BBIJICJICHUIO B OCa/I0K KPHCTAIOB XOJIECTEPH-
Ha, BCJICJICTBUE YErO MOTYT OBbITh OTBETCTBEHHBIMHU
3a (hOpMHUPOBaHUE ATEPOCKICPOTHUECKOMN OJISIIIKY
[4]. Moaudunuposannsie JITTHIT o6nanaroT camoit
BBICOKOH aTeporeHHocThI0. CIoco00B UX MOIU(H-
KaIliy Ha CETOIHAIITHUH IEHb U3BECTHO MHOYKECTBO,
B TOM YHCJIE€ OKHCIICHHE, JeCHaTU3aIHs, TIHUKO3H-
JUPOBAHKE, AllCTUINPOBAHUE, AIlETOACTHINPOBA-
Hue u apyrue [13]. Bee nepeuncieHHoe BBIIIE CBU-
JIETEIILCTBYET O TOM, YTO JUCIHUITAICMUSI IIPUBOTUT
K DJHJOTEIWATbHOW JUC(HYHKIMH, BBI3BIBAIOIICH
TIOBBIIIICHNE TPOHHUIIAEMOCTH COCYANUCTOW CTEHKH.
Hanmnume rumepxonecTepuHEMUH y TOJIOBUHBI Ta-
nneHToB ¢ OA, a Takke 00HApPYKEHHUE XO0IECTePHUHA
B aTEPOCKIIEPOTHUCCKUX OJIAIIKAX BO BPEMS BCKPBI-
TUH OOOCHOBBIBAET BEPOSITHOCTH XOJIECTCPHUHOBOM
Teopuu ero pa3sutus. OIHAKO, ONMMpPasSch HA NaH-
HYIO TEOPHIO, HEBO3MOXKHO OOBSCHUTH MPOUCKOK-
JIEHUE aTepPOCKIEPOTHUECKUX OJISIIEK Y HalMeHTOB
C HOPMAaJBLHBIM YPOBHEM JTUTIHIOB B KPOBH.

Hapsiny ¢ aunuaHo-uHQUILTPATUBHON TeopHel
LIIMPOKOE PACIPOCTPAHCHUE MOIYUMIA KTCOPUS pe-
aKIIMU Ha TIOBPEXKICHIEY . 3MOPOBBIN DHIOTEIHI 00-
JajlaeT aHTUTPOMOOTEHHBIMU W @aHTHUAT €3MBHBIMHU
cBoiictBamMu. OCHOBHBIME. PETYIATOPaAMH (yHKITHA
SHOTEIHS SBJSIOTCS MPOCTATIAHINHEI, SHIOTEITUH
u okcuna azota {9]. ATepOCKICpOTHUECKHH MpPOo-
LIECC pa3BUBACTCS B CUTYAIMU, KOI/Ia UMEET MECTO
MIEPBUYHOE MTOBPEKICHUE DHIIOTEIHS, Ha3hIBAEMOC
SH/IOTENUANBHON » AnCcPyHKITMEH. DHAOTENaTbHAS
TuchYHKIVS HHAUUPYET nucOamanc Mexay Mmpo-
TeKTUBHBIMU (hakTOpamu, (hakTopaMu, MOBPEKIAI0-
HIMMHA COCYAUCTYIO CTEHKY M 9HJOTOKCHUHAMU [14].
LloBpexxaeHrne coCy/IoB MOXKET OBbITh BBI3BAHO T'H-
MePIUNIIeMUei, MEXaHUYECKHM TOBPEKICHUEM,
cTpeccaMy, UMMYHHBIMH MEXaHW3MaMH, TOKCHHA-
MU, pa3HBIMA MHQEKIUIMH, TeMOANHAMUYECKIMH
¢daxTopamu [4, 8, 9].

Kpome omucaHHBIX BBINIE MPEIIOKEHBI EIIIe
HECKOJbKO Teopuil mpoucxoxkaeHusi OA: Bocma-
JUTENbHAs, MyTareHHasT MOHOKJIOHAJbHAS, TPOM-
OoreHHas ¥ TPOMOOIHIIMIHAS, TCHETHYECKas, dITH-
TeHeTHYeCKasi, MepeKrucHass, MeMOpaHHas, HH)EK-
[IMOHHAsA, ayTOUMMYHHasi U MHorue apyrue [12].
Takoe KOIMMYECTBO TEOPHUIl TOIBKO MOATBEPKIACT
TOT (haKT, 4TO, HECMOTpPS. HA MHOTOYHCJICHHBIC UC-
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CJIETOBaHUSA, TOUYHBIC MPUYUHBI PA3BUTHS TAHHOTO
3a00JIeBaHMS IO CHX TTOP HE YCTAHOBJICHEI.

JlnabeTdecKy0 aHTHOTATHIO CBS3BIBAIOT C
TUNIEPTIUKEMUECH, KOTOpasi BBICTYMACT TaKUM >Ke
(akTopoM pHcKa, KaK KypeHHE, apTepuasibHas
TUTIEPTEH3UsT W TurepxonectepuHemus. Cuwnra-
10T, 9TO TOBBIIIEHHBIH YPOBEHb TIOKO3BI B KPOBU
BBI3BIBAET OKHCIIUTENBHBIN CTpEcC, BCIEACTBHE
YEeTO TOBHINIACTCS KOJIMYECTBO CBOOOMHBIX pajv-
KaJIOB M pa3BuBaeTcsi AuchyHKIums sHpoTenus [3].
['uneprnukemMusi CHUKaeT MPOAYKIIUIO OKCUIA a30-
Ta SHAOTEIUATHHBIMHU U TJIaJIKOMBIIICYHBIMHU KIIET-
KaM{ coCyZoB, Onokupys paboty NO-CuHTa3bl U
aKTUBUPYS TEHEPAINIO aKTUBHBIX (hOPM KHUCIOPOIa
[15]. BmecTe ¢ Tem ciemyeT UMETh B BULY, UTO TJIIO-
KO3a OKa3bIBaCT TOKCHUYECKOE JCHCTBUC HE TOIHKO
MIPH TUTEPIIIMKEMUU, HO ¥ TIPU TUMOLJIAKEMUH, T.
K. B OTBET Ha 3TO COCTOSIHHE CUMIIATHUYCCKas HEPB-
Hasi CUCTEeMa BBIJEIISIET MOBBIIIIEHHOE COJepKAHNE
KaTeXO0JIAMUHOB, aKTUBU3UPYIOIIHX TPOMOOITUTHI U
JIEHKOIUTHI [ 16].

WHcynuH BO3ACHCTBYET Ha JHUIOTEHHBIE (ep-
MEHTBI, CTUMYJINPYET MpOJUPEpalui0 KICTOK U
YBEIMYUBACT TPOAYKIIHNIO 3HIOTEHHOTO XOJIECTEPH-
Ha W TPUTJIMIEPUIOB, T. €. BIHUSIET HA BCE KOMIIO-
HEHTBHI ATEPOCKIEPOTUIECKON OJISIIIKA — JTUITHTHOE
SIIPO, KOJUIaTeH, MEHUCThIC U TIAIKOMBIIICIHBIC
ket [17].

HemayioBaXkHyI0 poJib UIPAlOT TaKXkKe Hapyle-
Husl teMocTasa y nauuentoB ¢ CJ12. Jlng Hux xa-
paKkTepHa MOBBIIICHHAs CKJIOHHOCTH SPHTPOILUTOB
U TPOMOOIMUTOB K arperamud, OTMEYaroTcs Hapy-
LICHUSI CTPYKTYPbI U (DYHKIIUU SPUTPOIUTOB. DTU
KIICTKU Je(POPMHUPYIOTCSI, CTAHOBSITCS MEHEE THOKH-
MU, B PE3yJIbTATE YETO CHUXKACTCS CKOPOCTh KPOBO-
TOKa U MOBpPEKIaeTCs MHTHMa cocyaa [18].

Onnaxo o01men3BecTHbIE (PaKTOPHI, CIOCOOCTBY-
romue pazputuio OA u CJI, mo3BOJIAIOT OOBSICHUTH
TOJIBKO OKOJIO TIOJIOBUHBI CITy4aeB aTepPOCKICPOTH-
YECKOTO MOPAKEHUS apTepUil HUIKHUX KOHEYHO-
creil. Bo3HukaeT HEOOXOIUMOCTh TIOMCKAa HOBBIX
MATOTCHETUYECKNX OMOMapKepPOB, IO3BOJISIONIUX
MIPOTHO3MPOBATh PA3BUTHE W TEUEHHE JTaHHBIX 3a-
0oJeBaHMii B OTACIBHOCTH WM TIPY UX COYETAHHU.

Amepocmepw u ocmeonopo3s

B nocnegnue roapl pacTeT 3aMHTEPECOBAHHOCTh
B M3yUCHUU B3aUMOCBSI3U aTEPOCKIEPO3a U KOCT-
Horo Metabonmama [19, 20]. B psaae ucciemoBanmit
MoKa3aHa oOpaTHasi 3aBHCHMOCTh MEXIY JXOTCH-
HOCTBIO aTEPOCKICPOTHUCCKOMN OJISIIIKA U KOCTHOU
IJIOTHOCTBIO y Jtonei [21].

Panee cuutanoce, 4TO KalbLIMHO3 COCYJIOB CBSI-
3aH ¢ MUTpaLUEN KaJblUs U3 KOCTEH B COCYIUCTYIO
CTeHKY [22, 23, 24, 25].

B Hacrosimiee BpeMsl CTaHOBUTCS OYEBUJHBIM,
YTO ITOT mpoIiecc Oonee ciokeH. Tak, Mo TaHHBIM
psiia aBTOPOB, KIIFOUEBOM MOMEHT B Pa3BUTHH KaJlb-
nU(pUKAIUU COCYIOB — MIEPBOHAYAIEHOE (POPMHPO-
BaHUE B CTEHKE apTepUU OCTEOTEHHOTro (PeHOTHIIa
KJIETOK-MuIIeHe. OHU TPOAYLHPYIOT THAPOKCHA-
[IaTUT, BCTPAUBAEMbII B HKTOMUYECKHUE JECTIO3UTHI.
B pesynbrare 3TOrO mMporecca MPOUCXOAUT MOJIe-
JIUPOBAHUE aTePOMBI, KAJILIIU(PUKAIUS €€ TTOKPBIIII-
KU, TOBBIIICHUE KECTKOCTH CTCHKHU apTepuu, T. €.
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HACTyIaeT MUHEpPaIH3alHsd COCYAUCTOW CTEHKH
(xampun(UKanMsg CTEHKH apTepHH, BaCKyJISIpHAs
KanmpIdukanms) [21, 26].

B ommmune oT MMHEpalM3alUU KOCTHOW TKaHH,
KanbU(UKaMs CTeHKH apTepUH — HaTOJIOTHUECKUI
po1iecc, 00yCIOBICHHBIN IrcOaTaHCOM MEXTY aK-
TUBATOpPaMU W WHTUOWTOPAMHU TIPOIIECCOB OTIIOXKE-
HUS Kanplus. MIMeHHO 3TOT nucOanaHC CTHMYITH-
pyeT peMoieNpoBaHue CTEHKH cocyja U (peHOTH-
MMUYECKUEe U3MEHEHUs PE3UJEHTHBIX KJIETOK, B TOM
YHCIIe MIPUBOAUT K TpaHC(HOPMAIMHU TIaIKOMBIIICY-
HBIX KJIIETOK COCYIOB B KJIETKH, POAYIHPYIOIIHIE TH-
JIPOKCHATIATHT. DTH KIIETKH HAJIEIIEHBI OCTEOTEHHBIM
MOTEHIINAIOM, O KOTOPOM YITOMUHAJIOCH BhITIE [21].

OpHako, COTJacHO COBPEMEHHBIM IIpejicTaBJe-
HUSIM, TOJIBKO IucOanaHca MeXIy aKTHBaTOPaMU U
WHTUOUTOpPaMHU TPOLIECCOB OTIIOKEHHS KajbLUs B
apTepualbHON CTEHKE KaK MPUYHMHBI TpaHCopMa-
MU TJIAIKOMBIIIIEYHBIX KIIETOK apTepuil HeAocTa-
TOYHO JJIs BaCKYJSIpHOHM Kampnmdukanuu. Camra-
€TCsl, YTO B JAHHOM ITPOIECCe aKTUBHO y4acCTBYIOT
TPaHCKPHITMOHHBIE (DaKTOpBl POCTa, MPOTEHHBI
KOCTHOM TKaHHU, MPOBOCHAJIUTEIbHBIE IUTOKHUHBI,
MoJIOBbIE TOPMOHKI [21, 27]. TeM He MeHee, OKOH-
gaTeabHast TEOPHs TIPOUCXOKICHHS KIETOK C OCTe-
OTCHHBIM (PEHOTHIIOM B CTCHKE apTepuil emie He
chopmymupoBana.

JlokazaHO, YTO HE TOJIBKO TJIaJIKOMBIIIEYHbIE
KJIETKH CTIOCOOHBI MOJIBEPraThCcsl TAKOH TpaHC)op-
Maru. B psize wccnenoBaHuil MoKa3aHO, YTO pe-
3HUJICHTHBIE TTEPULIUTHI COCYIUCTON CTEHKH, ME3CH-
XMMaJIbHbIE TPOTCHUTOPHBIE W TepudepudecKne
CTBOJIOBBIE KJIETKHA MOTYT TaK)Ke€ BBICTYIIAaTh B Ka4e-
CTBE KaIbIUHIPOAYLUPYIOIIHX KiIeToK [21].

Kanpungukanuy noasepraercsi Kak HHTUMA; TaK
U Meaua aprepuil. MexaHU3Mbl MX Pa3BUTHS HeE-
CKOJIBKO Pa3InYaroTCs.

Kanpundukanyms WHTUMBI apTepuil \CBs3aHa C
ec uWH(pUIBTpalKMEH MOHOIUTaMU U T-KieTKamu,
MUTrpalyeil TIaIKOMBIIICYHBIX KIETOK B 00JIaCTh
(opMHUpOBaHHS ATEPOCKICPOTHYECKOM HOISIIKA U
akTuBameil makpogaros [28]: D10 mponecc Bocna-
JutenbHbld. [lopakas B OCHOBHOM KpyIHbBIE apTe-
pHUH, OH BBI3BIBAET HE<TOIHKO XPOHHUECKYIO HIIIe-
MHUIO HIDKHUX KOHEYHOCTEH, HO M HIIEMHYECKYIO
oosiesnn cepaia (MBC), cTeHo3 COHHBIX apTepHid,
XPOHHYECKYIO HOUeuHYI0 HeroctarouHocTh (XITH).
Bomee Toro, MHTHUMAaNBHBIA KaJBIIMHO3 HAXOIUTCS
B 3aBHUCHMOCTH OT T€MOJMHAMUYECKUX (PaKTOPOB.
D10 00BSICHIET 00JIce YacToe OOHApPYKEHUE aTepo-
CKIIEPOTHYECKUX OJIAIIEK B MecTax TypOyJIeHTHOTO
JIBIDKEHUSI KPOBH, T. €. B 00JacTu Oudypkanuii ap-
Tepuit [27].

Kanerugpukanus mennu (ckiepo3 MeHkebep-
ra) CBs3aHa C KOHIIEHTPHUYECKUM OTJIOXKEHHEM B
Hell Kamplusg 0e3 BOoCTamuTeNnbHOU peakmwm [21].
Omna xapaktepHa g nanuentoB ¢ CI u XITH [29].
[IpuuuHy OTHOXKEHNS KaJdblUg B MEJIUU IbITAIOTCA
HalTH B HapyHIEHUH KOCTHOro MeTaboim3ma. Tem
0oJee, YTO TUTIEPTIIMKEMUS Y MBIIIIEH, KaKk U 'y JIFO-
Jiel, CTUMYIIMpYeT XOHAPOTpaHc(hOpMaInio Tiiaj-
KOMBIIIIEYHBIX KJIETOK COCYIOB [28].

Pan uccnenoBareneil BHICKA3bIBAIOT IMPEIITOIO-
JKeHHe 00 o0I1el maToreHeTHYeCKO OCHOBE OCTEO-
rmopo3a M atepockieposa [21, 30].

O0630psI

OcTteornopo3 — 3To 3a00JeBaHMUe, XapaKTepU3y-
oleecss HU3KOM KOCTHOM Maccoi M CTPYKTYPHBIM
yXyALIEHHEM KOCTHOM TKaHHW, YTO HEYKJIOHHO Be-
ner k mepenoMaMm. Oco00 OmMacHBIMH CUHTAIOTCS
nepesioMsl 6eapa, kotopsie B 20% ciryyaeB IpUBO-
JISIT K JISTATEHOMY MCXOJTy, Y TTIOJIOBUHBI TTAIIUEHTOB
SIBJISIFOTCS] IpUYMHOM nHBanuaHoctH [31]. B Pecny-
ommke bemapycs 30% mromeii ctapiie 50 €T IMEIoT
IIPU3HAKU OCTEOIIOPO3a: KAKIbIM BOCBMOM MY>KUH-
Ha nociie 60 neT u Kaxnaas 5-15-s )KeHIMHa 1ocie
55 met, a k 70 rogaM Kaxkzas BTOpasi KEHIIMHA U
okouo 20% myxuuH [32].

HecomHeHHO, BO3pacT — OCHOBHOM AIPEIUKTOP
CHIDKEHHS TJIOTHOCTH KOCTHOW TKaHHW. OHAKO OT-
MEYEHO, YTO HEKOTOphIE MAaTOJIOTHYECKHE COCTOSI-
HUs 1 3200JIeBaHUs CIIOCOOCTBYIOT 0OJIGe paHHEMY
pa3BuTuto octeomnopo3a. K wum . ozHocsarca CJI,
cunipoM KymmmHra, THpeOTOKCHKO3; THITepIapaTH-
peo3, OKUpEeHne, SITUICTICHS, 00JIe3Hb AJIbITelMe-
pa, paccesiHHbIi ckiepo3, XLIH u mHorue apyrue
[33, 34, 35].

KocTHast u coeyaucras TkaHb BO MHOI'OM CXO-
JKa KaK Ha KIETOYHOM, TaK U Ha MOJICKYJISIPHOM
ypoBHe. BeposiTHee Bcero, 3T0 CBS3aHO C TEM, UTO B
mporecce YMOPHOIeHe3a FreMOMTOITHIECKHE KIIETKH,
0cTe00JacThl, YHAOTETUOLNTHI, TIIaIKOMBIIIIEUYHBIC
KJICTKU MEANH apTepuil U BeH, CTPOMaJbHbBIE KIIeT-
KW KOCTHOI'0)MO3ra (hopMUpyroTcsi n3 o0miel Kiet-
KH-TIpeAiecTBeHHUIbl. [lo3ToMy Ha moBepXHOCTH
ux | MeMOpaH OSKCIPECCUPYIOTCS CIelupUIecKre
PEIeNTOphI, CBsI3aHHBIE C OelIKaMH OCTeoreHe3a.
OmnuH 13 0CITKOB, SBIISIOIINXCS CBSA3YIONTAM 3BEHOM
MEXIIy aTepoCKIEpPO30M M OCTEONIOPO30M, — OCTEO-
nporerepuH (OPG), otkpeiTeiil B 1997 1. [36, 37].

Ocmeonpomezepun

Ocreonporerepun (OPG) — 3T0 rimKompoTe-
WH, OTHOCSIIUICS K perienitopaM (akTopa HEKpo-
3a onyxoiu anbpa (TNF-a). O cocrour u3z 401
AMUHOKUCTOTH B 7 momeHoB. Jlomennl 1-4 uHru-
OMPYIOT OCTEOKIJIACTOTeHE3, 5-6 — MPOSBISIIOT MPO-
aroNTOTHYECKUH MOTEHIIUAN, JOMeH 7 (pOpMHUpYyeT
TeMapyuH-CBS3BIBAIONIYI0 aKTHUBHOCTh MOJIEKYIIBI
[36]. OPG moxeT cymiecTBOBaThH B (hopMe MOHO-
u romoaumepa. llocienuss Ouonmormvecku Oonee
AKTHBHASI.

TNF-0 —3To monunenTu, KOTOpbIi NpoayLHpy-
€TCsl MOHOITUTaMH, MaKpoQaraMu, YHI0TeTHATbHBI-
MU, TYYHBIMH, MUEJIOUJIHBIME KIIETKaMH, KIIETKaMU
Helipornuu. K ero perienropam oTHOCUTCS O0JIbIIIOE
KOJIMYECTBO OCJIKOB, KOTOPBIE MPEICTABIISIFOT COO0M
TpaHCMEMOpaHHbIE TIMKOMPOTEHHBI, COJepKallie
BHEKJIETOYHYIO YaCTh, CIYKALIYIO JUIsl CBSI3BIBAHUS
muTokHOB. OnHako OPG HEOOBIYHBIN perenTop
TNF, Tak Kak y HEro OTCYTCTBYeT TpaHCMeMOpaH-
HBIH PETHOH M OH MPOAYIHPYETCS HCKIFOUUTEIHHO
B KaQ4eCTBE PacTBOpUMOro Oejka ra3mel [28]. e,
OTBETCTBEHHBIH 3a mpoaykuuto OPG, HaxoauTcs Ha
JUIMHHOM TuIe4e § XPOMOCOMBI U COCTOUT U3 5 3K-
30HOB [21, 36].

OPG Boeneuen B cucreMy RANKL-RANK-
OPG, yuactByromnryio B co3peBannu u muddeper-
[IUPOBKE OCTEOKIJIACTOB M TEM CaMbIM — B Pa3BH-
Tuu octeomoposa [25, 38]. Cuctema 3Ta MOXET
OBITH TpeICTaBICHA CIEAyIomUM obpazoMm. Jlu-
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TaHJ pelenTopa aKTHBaTopa smepHoro Qaxrtopa
tpauckpumiu kB (RANKL) B ¢gusnonormaeckux
YCJIOBUSIX BBIJICNISCTCS Ha TIOBEPXHOCTH OCTEO0JIa-
CTOB, CTPOMAJIbHBIX KJIETOK U T-mumdonurtos. OH
MIPUCOCIUHSAETCS U TEM CaMbIM aKTHBHUPYET pelleri-
TOp aKTHUBATOpPa SACPHOTO (haKTOpa TPAHCKPHUIIITUN
kB (RANK), BbIfensseMblii Ha TIOBEPXHOCTH KIIe-
TOK-TIPEAIIECTBEHHUKOB OCTEOKIAcTOB. B pe3yms-
TaTe MPOMCXOJUT AaKTUBAIMS BHYTPUKICTOUHOTO
saaepHoro Qakropa TpaHckpunuun kB u nuddde-
pennmanus ocreokiactoB. OPG npucoenunsercs k
RANKL, koukypupyst ¢ RANK, npenorspaias ux
B3ammozeiicteue. Takum oOpazom, OPG gmeiicTByer
KaK dHIOTEHHBIN pernentop-moBymka 11 RANKL,
HapyIIas IpoIecc OCTEOKIACTOreHe3a U pe30poruu
koctH [21, 36, 39].

OPG cunTe3upyercst ocreobnactaMu, KieTKa-
MU CTPOMBI, SHIOTEITHAIEHBIMH KJIETKaMH COCYO0B
n B-mamdonuramu. OH BBISBICH BO MHOTHX TKa-
HAX (B cepnue, JETKUX, MOYKaxX, KOCTIX, MeUeHH,
MJIareHTe, Mo3re), B TOM YHCie U B cocyaax [21].
ToJbKO B HEKOTOPBIX B MUHUMAJILHOM KOJIMUYECTRBE,
HanpuMep B TUMQOLIUTAX, B TO e Bpems ocTeoba-
CTBI ¥ CTPOMAJIbHBIE KIIETKU BBICTYIIAIOT OCHOBHBI-
MH «CHHTE3aTOpaMHt 3TOTo Oemkay [22].

PemonenupoBanue KOCTHOM TKaHW BO MHOTOM
o0ycnoBieHo 6anancoM Mexay coaepkannem OPG
u RANKL. Ycranosneno, uto eciiu OPG skcrpec-
CUPYETCSI B COCYAMCTOM CTEHKE M B (PU3HOJIOTHYEC-
ckux ycnoBusix, To RANKL, RANK u ocTeoxnactsl
TOSIBJIATOTCS TaM TOJIBKO B CIIydae KaJlbIIMHO3a Me-
mmu [36].

Ha pa3Hbix 3Tanax (OpMUPOBaHUS aTEPOCKIIE-
poruyeckori Onsiiku OPG m RANKL naxomst B
pasHBIX CTPyKTypax. Tak, Ha CTaJuU JTUIHATHBIX
MOJIOCOK 3TH OCJIKM OOHApYKUBAIOTCS B DHIIOTEITH-
AJBHBIX KIJIETKAX, BEICTUJIAIOIINX TTOJIOCTH COCY/IOB.
Ha cramgun ¢hubGpoaTepoMbl — B TJIaJKOMBITIICTHBIX
KJICTKAX HMHTUMBI U KPOMOUHBIX4 O0NACTAX OJisi-
1IeK, a B puOpOKaIbIUHUPOBAHHBIX OJISAIIKAX — TI0
rpaHulle KOCTHBIX CTPYKTYpP U B, BOCI&IUTEIBHBIX
kieTtkaXx. RANKL B OCHOBHOM HaXOMIUTCS B acco-
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Buvicoowt

1. Cpenn MHOXECTBa CYMIECTBYIOUINX TEOPUI
PasBUTHS aTepPOCKIIEPO3a N AUAOETHUECKON aHTHO-
MaTUH HY OJTHA U3 HUX B [TOJIHOW Mepe HE PacKphIBa-
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OCTEOTIOpO3a CXOXKH. | eMOTO3ITHYEeCKHE KIIeTKH,
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B ITPOIIECEE SIMOPUOTEHE3a, CXOXKHU IO TUITY peller-
TOPOB Ha MTOBEPXHOCTH MEMOpaH.

3. OPG —3T0 TIIUKOIIPOTEHH, OTHOCSIIIUNACS K pe-
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OJAIIKaxX, YTO MPEAIoiaraeT ero BO3MOXKHOE yda-
cTHE B MX (OPMUPOBAHHH.

5. B nurepatype npuUBOASATCA HEOAHO3HAYHBIE
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PATHOPHYSIOLOGICAL ROLE OF OSTEOPROTEGERIN

IN ATHEROSCLEROSIS AND DIABETES MELLITUS
A. R. Obukhovich’, N. N. Iaskevich’
'Grodno University Clinic, Grodno, Belarus
’Grodno State Medical University, Grodno, Belarus

Diabetes mellitus is rightly called non-infectious epidemic of the 21st century. At the same time, cardiovascular

diseases still remain the leading cause of death in the world. A combination of diabetes mellitus and peripheral arterial
disease increases the risk of the lower limb loss and death many times over. There are many concepts concerning the
mechanism of development of these diseases. In recent years, there is more and more data evidencing the similarity of
the processes of atherosclerosis and osteoporosis development. The connecting link between these processes may be
osteoprotegerin (OPG). Information has been obtained on osteoprotegerin as an antiresorptive factor participating
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in the RANKL-RANK-OPG system. Under pathophysiological conditions, OPG is expressed in the vascular wall,
including being found at different stages of atherosclerotic plaque formation. The RANKL-RANK-OPG signaling
pathway is involved in the process of bone tissue remodeling. The mechanisms of atherosclerosis and osteoporosis
development are similar,; nevertheless, they require further study.

Keywords: osteoprotegerin, RANKL, RANK, atherosclerosis, calcification, diabetic angiopathy, bone metabolism.
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3umarkuH, C. M. OHTOreHe3 rHCTaMUHEPTHIECKUX
HeWlpoHOB TunoTaiamyca : MoHorpadus / C. M. 3u-
MaTkuHy, A. B. 3aepko, E. M. ®eauna ; MUHUCTEPCTBO
3apaBooxpanenust Pecryonuku benapycs, Yupexnenne
oOpazoBanust "' pOTHEHCKUH TOCYAapCTBEHHBIH MeIH-
muHckmit  yHuBepcuteT”, [Kadenpa] rucromormwm, Iw-
ToNMoTHN U dMOpuonoruu. — ['pogro : I'pI'MY, 2022. —
147 c. : puc., Tabu.

Monoepagus nocéawena 0606weHUIO U AHATUZY MUPOBOTL
aumepanmypusl 06 OHmMozeHese 2UCMAMUHEPSUYECKUX HelPOHO8
MO32a JHCUBOMHBIX U YeN0BeKA U COOCMBEHHBIX Pe3yIbmamos
UCCIe008AHUA NOCHMHAMATLHO20 PA3BUMUA OUHHBIX HEUPOHOB
unomanamyca Kpoicvl. B knuee npedcmaegnen Hogulll umMmmy-
HORUCMOXUMUYECKUL CROCOD BbIABNIEHUS SUCAMUHEPSULECKUX
HEeUPOHO8 8 NAPADUHOBBIX CPE3AX MO32d, NO3BONAIOUWUL YEMKO
JIOKAU306ams 3mu Hetiponwvl 0 OanvHeliuwe2o usyuenus. 1lo-
Kazana cpasHumenvHas OUHAMUKA COOEPICAHUA U AKIMUBHO-
cmu MOHOAMUHOKCcUOasvl muna b 6 eucmamunepeuveckux Heii-
POHAX 2UNOMANAMYCA KPbICHL 8 NOCHHAMATLHOM OHMOZEHese,
0eMOHCMPUPYIOWds CIMAaHoBIEHUe UX MeOUamopHo20 Memado-
auzMa. Bnepevie onucanvl MUKpOCKOnuYecKue cmpykmypHbie,
VALMPACMPYKMYPHbIE, 2UCIOXUMUYECKUE U MOIEKYIAPHbIE
ocobenHocmu eucmamunepauieckux Heuponos sopa E2 euno-
MAnamyca Kpblcol, ompasxcarowue ux pazsumue, ouggepenyu-
POBKY U YYHKYUOHATIbHOE COCMOSIHUE.
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