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OrpaHu4eHne KanopUHHOCTH MULLUMY —
KNI0Y K NpothuNaKTHKe COCYAUCTOrO0 CTapeHus

9.A.Opnoa*!

®re0y BMO MockoBckuii rocyaapCTBeHHbI yHuBepcuteT um. M.B.JTomoHocoBa. 119991, Poccusi, Mocksa, JIeHuHckue ropel, 4. 1

ViccnepoBaHust NoCnegHnX AeCATUNeTUin NO3BONAIOT NPEANONIOXNUTb, YTO 3amMeIeHNe NPOLLECCOB CTapEeHUS B HACTOSILLLEE BPEMS IBASIETCA peannctumy-
HOW Lenbto. OnucaH uenblii psag dGrUanonormyeckmx NpoLLeccoB, KOTOPbIE MOMYT MNOBANSATL HA CMEPTHOCTb U CBA3AaHHOE C BO3PACTOM yxyalueHune dyHK-
LLMOHaNbHOro coctosiHMa. OaHUM U3 Hanbosiee N3y4eHHbIX BO3AENCTBUI ABNSIETCA OrpaHuyeHne kanopuinHocTu nuwm (OKI), koTopoe npeanonaraeT
CHUXeHNe exenHeBHOro notpebneHuns kanopuii Ha 30-50% no cpaBHEHWIO C HEOrPaHWYEHHbIM NpreMoM UK. MokasaHbl g dekTbl OKI Ha cymmap-
HbIA PUCK Pa3BUTUSI CEPLAEYHO-COCYANCTLIX 3a60NeBaHNIA, HA padHble BoMapkepbl CTapeHus y Noaein 6e3 oXnpeHus, Ha apTeprasnbHoe AaBNeHne 1 Ap.
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Restriction of caloric intake is a key to prevention of vascular ageing
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M.V.Lomonosov Moscow State University. 119991, Russian Federation, Moscow, Leninskie gory, d. 1

Studies in recent decades suggest that slowing down the aging process is now real. We describe a number of physiological processes, which may af-
fect the mortality and age-related deterioration of the functional state. One of the most studied impact is to limit caloric intake, which implies a de-

crease in daily caloric intake by 30-50% compared with an unlimited meal.

Showing the effects of GST on the total risk of developing cardiovascular disease, different biomarkers of aging in people without obesity, blood pres-

sure, and others.
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IEPBOU NOJOBHUHE XX B. PACIPECICHIE HACEICHUS
110 BO3PACTy UMEJIO BUJL IIPABUJILHON MMPAMU/DL, I7I€
OCHOBAHME COCTABJIAIM JIETH U TTOAPOCTKHU [1]. B Ha-
CTOsAIIEE BPEMS IEMOTPA(HUUECKUIT TPO(MUIIb 3HAYUTEIBHO
U3MEHWICA (pUc. 1). ViyunmeHue CaHUTAPHO-TUTUECHUYE-
CKUX YCJIOBUH, PA3BUTHE OOIECTBEHHOI'O 3/IPABOOXPAHE-
HUSI, IOSIBJICHUE aHTUOUOTUKOB U BAKIIUH IIPUBEJIU K YBE-

Puc. 1. BospacTHO-non0BoI cocTaB HaceneHusa Poccuiickoi
depepauum Ha 1 aHBaps 2013 r.
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M B tpypocnocoGHOM Bo3pacTe

JIMYEHUIO CPEIHECH IPOAOJIKUTEIBHOCTY JKU3HU U KAK CJIC]-
CTBHE — BO3PACTAHHIO JOJIU JIOJEH ITOKUIOIO U CTAPYECKO-
ro Bo3pacTa. COryTaCHO MEKAYHAPOJHBIM KPUTEPHAM Hace-
JICHUE CUUTACTCS CTAPbIM, €C/IU 60s1ee 7% €ro COCTABIAIOT
moau 65 et u crapire. K nagany 2014 r. Kax/piit 8-i1 poc-
CHSHMH, T.€. 12,9% >kxuTenei CTpaHbl, HAXO/JWICS B BO3PACTE
65 net u 6oiee [2].

Heob6xoauMO OTMETHUTD, YTO ITOJOOHBIC TCHACHIIMH Ha-
OJII0/1AI0TCS BO BCEX PA3BUTHIX CTpaHax Mupa. B CIHIA, kak
OXKHJIACTCSL, YUCIIO JIOJCH B BO3PACTE G5 JIET U CTAPIIE YBEIH-
quTCA 60Jiee yeM B 2 pasa B oirpkaiimue 50 jietT: ¢ 43 MIIH B
2010 1. 10 106 muH B 2060 1. TTo ganneiM fockoMcerarta, B GuH-
JITHIWUU YHUCJICHHOCTD IOXUIOrO HaceneHus B 2012 1. go-
cruria 18%, B Anonnn — 23% [3]. CrapeHue HaceJIeHu He-
U30€KHO MPUBOAUT K YBEIMUYEHUIO YHUCIA BO3PACTACCOLIH-
POBaHHBIX 32001€BaHUI. FI3MEHEHUE AeMOTPAUIECKON CU-
Tyaluy TPEOYEeT HOBBIX PEMIEHUI B 00JIACTH MEJIMITUHCKOM
HAYKU U 3/IPABOOXPAHCHUS.

MHorue 3KCcrepTel B chepe O6IIECTBEHHOIO 310POBbs
CUUTAIOT, YTO CMEIIEHUE (POKYCA MEAUITUMHCKAX MHBECTULINI
B 00/1aCTh NPOPUWIAKTUKUA CTAPEHHS B 1IEJIOM BMECTO OPHUEH-
TAIUU Ha 6OPBOY C OTJEIbHBIMU 3200JICBAHUAMU IPUBEIET K
3HAYUTEIBHOMY HOBBIIICHUIO (PU3UYECKOTO 3[JOPOBbS, COLIU-
AJIBHOM aKTUBHOCTU HACENEHUS M OYIET UMETH OOJIBIIYIO
9KOHOMHUYECKYIO oT/a4y [4]. D.Goldman 1 cOaBT., MCIOIb3Yys
MHMKPOCHMYJIALIMOHHYIO MOJIEJIb OLICHKH OYJYIIUX PACXOI0B
Ha 3/ipaBooxpanHenue B CIIIA, cpaBHWIN /IBE CTPATETUHN ITPO-
JUIEHUS AKTUBHOI KM3HU Y€JIOBEKA — OOJIE3Hb-CIIELIU(pUUE-
CKYIO U OPHEHTUPOBAHHYIO Ha 33JJCPKKY CTApEHUA. B cooT-
BETCTBUH C ITOJTIYYEHHBIMU PE3Y/IBIATAMU I10JIb32 OT OOPBOBI C
CEPACYHO-COCYAUCTBIMU 32601eBaHuAMU (CC3) U paKOM HE
JIACT CYIIECTBEHHOI'O YIyYIIEHUA 30POBbsA U IOITOJIETUA O
2060 1. — B OCHOBHOM 34 CYET KOHKYPUPYIOIIHUX PUCKOB. Jlake
MOJIHAS TO6€E1A HAJl PAKOM, BO3MOXKHAsSL TOJIbKO TUIIOTETHYC-
CKH, IPUBEJIA ObI K YBEJIMYEHUIO IIPOJOJDKATEIBHOCTH JKU3HU
BCETO Ha 3 rojia. B MpOTHBOMONIOKHOCTb 3TOMY CHIDKEHHE BE-
POSITHOCTU PA3BUTHUSI BO3PACTACCOLIMUPOBAHHBIX 60JIC3HEN
Bcero Ha 1,25% ¢ 2030 1o 2060 1. 6y/IEeT €KEro/JHO YBETUIH-
BATH YHUCJIO 30POBBIX JIIOACH B BO3PACTE CTapIie 65 JIET B
CIIA Ha 5%, T..Ha 11,7 MJH [5].
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HccnepoBanus NOCHEAHUX JECATUWIETHH IO3BOJSAIOT
MPEAIONIOXKUATD, YTO 3aAMEJICHHE IIPOLECCOB CTAPEHUS B HA-
CTOSIIEE BPEM ABJACTCA PEAIMCTUYHON 1eIblo. ONUcaH
LIEJIBIH PsJ] (PU3UOIOIHYECKUX IIPOLIECCOB, KOTOPBIC MOTYT
IOBJIUATD HA CMEPTHOCTD U CBA3AHHOE C BO3PACTOM yXY/I-
menue (QYHKITHOHATBHOTO COCTOSHUS [6—9]. OnTHMNU3M
BHYIIAIOT PE3Y/IBTATHl I'€HETUYCCKUX, KOJOTHMYECKUX U
dapMaLeBTUYECKUX BMEMATEIbCTB, IPOJEMOHCTPUPOBAB-
IIUX BO3MOKHOCTD IIPOJJIUTD JKU3Hb MOJIC/IBHBIX JKUBOTHBIX
710 10 pas [10].

OQHUM U3 HAUOOJIEE U3YYCHHBIX BO3ACHCTBUH ABIIACTCA
orpanuyenue KaiopurHocty nuiny (OKIT), KoTopoe npearo-
JIATAE€T CHIDKEHUE €XKEJHEBHOI'O MOTPEOIEHUA KAJTOPU HA
30-50% 1O CPaBHEHMIO C HEOTPaHUYEHHBIM (ad libitum, rim
BBOJIIO) IPUEMOM ITHIIN. B 1935 1. BBIIILIA B CBET PA0OTA, BIIEP-
Bbl€ IOKa3aBIIast, 4To OKIT MOXKET YBEJIMYUTD CPEIHIONO U MAK-
CUMAJIbHYIO ITPOJOJ/DKATEIBHOCTD JKU3HHU KPBIC [11]. K HacTOA-
IIIEMY BPEMEHU OITyOJIMKOBAHBI PE3YJIBTATHI HCCIIEOBAHNIM TIO
YCHEMIHOMY IIPOJICHUIO NPOJIO/DKUTEIBHOCTH KU3HU U 3a-
JIEPPKKE PA3BUTHSA BO3PACT3ABUCUMBIX 3A00JICBAHUI IPOAOKEH,
HEMATO/, IJIOJJOBBIX MYIIEK, MBIIIEN U MaKak [12—19]. Tak, y
IpbI3yHOB U ITpuMaToB OKIT ObUIO aCCOLMHUPOBAHO CO CHIXKE-
HHEM PHUCKA PA3BUTUA HEUPOJETCHEPATUBHBIX 3200ICBAHUIL,
auabdera u paka [13, 20—-23]. [Toxku3HEHHAs: HU3KOKAJIOPUITHAS
JIUETA IPUBOJIA/IA K PE3KOMY YMEHBIICHUIO CEPACYHO-COCYIH-
CTOM 3260JIEBAEMOCTH Y 06€3bsiH [106], ClTocO6CTBOBANIA Kap-
JIMONIPOTEKLIMH BO BPEMSI MIIEMUM [24] 1 yiydlanga Ba3oiWIa-
TUPYIOILYIO (DYHKIIHIO 9HJOTENUA [25].

Be3yc0BHO, HE BCE YCIIEXH SKCIIEPUMEHTAIbHBIX Pab0T HA
JKUBOTHBIX MOJIEJISIX MOTYT OBITH BIIPSIMYIO IIEPECHECCHBI HA
4eJIOBEKA. YUUTBIBASA, YTO IIPOJLO/LKUTEIbHOCTD XKU3HU JIIO-
JIeH CylEeCTBEHHO OO0JIbLIE, YEM Y OJIM3KOPOACTBEHHBIX IIPH-
MaTOB, BBICKA3BbIBAJIOCH IIPEJIIOIOKEHUE, YTO JIIOJU B IIPO-
LIECCE IBOIMIOLMH IIPUOOPEIN IT€HETHYCCKHUE MyTALIUH, KOTO-
prie uMUTUPYIOT 3pdekT OKIL B 2014 1. 66110 OITyOIMKOBA-
HO HCCIENOBAHUE, B KOTOPOM IIPOBOJMJIOCH CPABHEHME
TPAHCKPHUIITOMA JIIOACH, MAKAK U MBbIIICH. [TpUMATHI U JIIOJU
MOJIyYJIM IATAHUE BBOJIIO, 4 MBIIIHA ObUIM PAa3/€CJICHbI HA
2 TPYIIBL 1-51 TAKKE TOYYasa JOCTATOYHOE KOJIMYECTBO MH-
Y, 4 2-51 — OIPAHUYEHHOE KOJIMYECTBO KaJIopuii. [Ipoduib
3KCIPECCUM T€HOB ITUTABIIMXCS BBOJIIO JIIOAEH, MAKAK U Mbl-
e ObUT OIIM30K U KAPJAMHAIBHO OTINYAJICS OT TAKOT'O Y MbI-
e, noasepruyTeix OKIL OTu JaHHbIE TO3BOJIMIM ABTOPAM
MIPEAIIONIOKUATD, YTO 3BOJIIOLIUA YEJIOBEYECKOTO IO OJICTH,
ckopee Bcero, 3aBucuT o1T OKIT-uHIyITUPOBAHHBIX MEXAHU3-
MOB. CJI€IOBATEIBHO, CYIIECTBYET BBICOKASI BEPOATHOCTD TO-
ro, uro OKII MOXKeT CTaTh NEPCIEKTUBHBIM HAIIPABICHUEM
JUIs IPOJYICHIST 3JOPOBOM KU3HH YeIOBeKa [20)].

OueBHHO, 4TO Oo1eHUTH BiavssHue OKIT Ha IPOIOIDKUTEIb-
HOCTb KM3HH B YEJIOBEYECKOH MOMY/IALIMHI TAK JK€, KAK 3TO JIe-
JIAETCST B OKCIIEPUMEHTE HA MOJIETTBbHBIX JKUBOTHBIX, HEBO3-
MOKHO. DNUAEMUOIOINYECKUX UCCIELOBAHUN, OCBAIICH-
HBIX JAHHOI NPpOGIeMe, HE CYIEeCTBYeT. OJTHAKO U3BECTHO,
YTO COKPAIIEHNE KOTHIECTBA TOTPEDGIIIEMOH ITUIIU BO BPE-
M BToport MUPOBOI BOMHBI 6bUIO ACCOLIMMPOBAHO C PE3KUM
CHIDKCHUEM CEPIECUYHO-COCYAUCTOM CMEPTHOCTH, YPOBEHD
KOTOPOM BOCCTAHOBHWJICSI B MUPHOE Bpems [27, 28]. Ha octpo-
Be OKMHABA, I/I€ IOTPEOIEHNUE KATTOPUI B CpeHeM Ha 30%
MEHBIIIE, YEM B CPEAHEM B SIIOHUH, CMEPTHOCTD OT paKa U
CC3 Hmke Ha 35%, 4YEM B SITOHCKOM IOIYJISLIUU B 1I€JIOM, a4
o mogen, focturmux 100-71eTHEro Bo3pacTa, camas 601b-
mas B Mupe [29].

[onoxurenpHble 3ddexTsr OKIT HA CyMMapHBIA PUCK Pa3-
BuTyst CC3 6bUIM NPOAEMOHCTPUPOBAHLI B padore M Lefevre u
c0aBr. [30]. B 3 rpyribl 6bUIH PAHJOMU3UPOBAHBI 36 MAITUCH-
TOB-MY)KUYHH 0€3 OXUPEHUs (MHAEKC MacChl Tema —
HIMT<30 kr/m2): 1-5 rpynma nomyJaaa nuranue, Ha 100% ymos-
JIETBOPSIOLIEE S3HEPIETUYECKUE ITIOTPEOHOCTH; 2-5 — INIUTANACh
C 25% orpanndeHueM kaiopuii, B 3-11 OKII Ha 12,5% coueranu
C 23pOOHBIMU (PUBUYCCKUMU YIPAKHECHUSAMHY, YBEIUYUBAIO-
LIMMH S3HEPIETHYECKYIO ITIOTPEOHOCT NPUMEPHO Ha 12,5%. T1o
OKOHYAHHUH G MEC BO 2 U 3-H IPYIIIE UMEIO MECTO CHIDKEHHE
Macchl Tena B cpegHeM Ha 10%. PaccunTannbiil 10-neTHUN

Puc. 2. CHuXxeHue cepaevyHo-coCyAUCTOro pucka y 340pO0BbIX
niogei 6e3 oxxnpeHus ¢ nomotubio OKIM n pusuyecknx
ynpaxHeHui (apantuposaHo us [30]).
D Koutpone D OKN (-25%) - OKN (-12,5%) + Ppuanuackme ynpaxHeHun
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puck pazsutus CC3 JOCTOBEPHO CHU3WICS IO CPABHEHHIO C
ucxoansiM Ha 29% B rpymne OKIT (p<0,001) u na 38% — B rpyr-
nie, coueraromert OKIT ¢ pusmyeckumu Harpyskamu (p<0,001),
OCTABASICh HEU3MEHHBIM B I'DYIIIIE KOHTPOJIA (PUC. 2). Takort yc-
rnex 6bUl OOECIEYEH NPEUMYIIECTBECHHO 34 CYET CHIDKCHUSA
YPOBHSA JIMIIOIPOTEUIOB HU3KOM IIJIOTHOCTH B I'PYIIIIAX BME-
1IaTENbCTBA. TakKe HEOOXOAUMO OTMETHTB, UTO TIOJIYTO/IOBOE
OKII, B TOM YHCJIE U B COYETAHUU C (PUZUUECKUMU YIIPAKHE-
HHAMH, HE IPUBEJIO K YIyUIICHUIO (DYHKLIIMHU SHIOTEHA.

B psiie KOHTPOIHUPYEMBIX PAHJOMU3UPOBAHHBIX UCCIIEIO-
Banui ouenusaacsa apdexr OKII Ha pazHble GUOMAPKEDPDI
CTapeHud y JoJeH 6€3 0KkupeHUs. BplJIO IPOAEMOHCTPUPO-
BAHO, YTO YMCHBIICHNE KUIOPUHHOCTH PALIMOHA HA 25% B
TedeHHe 6 MEC MIPUBOIUT K YMEHBIIEHUIO MACChI BUCIICPAIb-
HOT'O ’KUPA, CHIPKEHHUIO HHCYJIMHOPE3UCTEHTHOCTH 1 MapKe-
POB OKCHATUBHOTO cTpecca [31—-33]. BocCTaHOBIEHUIO YyB-
CTBUTE/IBHOCTU K UHCYJIMHY M CHIDKCHUIO YPOBHS IIUPKYJ/IH-
PYIOIINX MAPKEPOB BOCIIAJICHUS CITOCOOCTBOBANIO 20% OKIT
Ha 12 mec [34, 35]. OnHAKO HEOOXOJUMO OTMETUTD, YTO JAXKE
20—-25% OKII B OrpaHUYE€HHBII IEPUOJ], BDEMEHHU IIPUBO/H-
JIO K IOCTOBEPHOMY CHIKEHHIO IIJIOTHOCTU KOCTHOM TKAHU,
CHJIBI K MACCHI TIOTIEPEYHO-TTOIOCATHIX MBIIIIL [36, 37].

«Anrmmnckun T'unnoxkpar» Tomac Cugenxam eme B XVII B.
TOBOPWJI, UTO YEJIOBEK CTOJIb K€ CTAP, KAK €TO apTepuu [38].
JIeACTBUTENIBHO, BO3PACT SIBJISIETCS JOMUHUPYIOIMINUM (DAKTO-
poMm pucka pazsutus CC3. C OJHON CTOPOHBL, C TCYCHUEM JIET
YBEJIIMUUBACTCSI SKCIIO3UIUS OOIBIIUHCTBA (PAKTOPOB, HO-
TEHLUPYIOMNUX Pa3BUTHE ATEPOCKIEPO3a. OYEBUTHO, UTO
MOXKHUJIbIE MALUMEHTDI, KAK IIPABUJIO, UMCIOT GOJIBIIYIO JIJIH-
TEJIbHOCTb APTEPUATBHOU THIIEPTOHUU, TUIIEPIUITUEMUH,
Kypenwust. C IPyror CTOPOHEL, CaM IO Ce6€ BO3PACT OKA3BIBAET
BJIMSIHUC HA CTPYKTYPHO-(DYHKIITUOHAJIBHBIE XAPAKTCPUCTH-
K1 COCYAMCTOM CTEHKU: IIOBBIIIACTCA JKECTKOCTb MATUCTPANIb-
HBIX APTEPUI, YBEITUUUBACTCS TOIIINHA KOMIIEKCA HHTH-
Ma—Me/I1a, HAapymaeTcs: (PyHKIIUS SHAOTEINs, PA3BUBACTCS
MEPUBACKYIAPHOE BOCIaeHue. HapyleHue a1acTudYHOCTH
A0pTBI B PE3yJABTaT€  W3MEHEHHS  COOTHOIIEHUS
KOJUIAT€H /3/IACTHH B CTOPOHY KOJUIAreHa, (POPMUPOBAHUSA
JIOIIOJIHUTEIbHBIX ITOIIEPEYHBIX CBA3EH MEXYy KOMIIOHECHTA-
MU 3KCTPALEJUTIONISIPHOIO MATPHUKCA U JIPYTUX BO3PACT3aBU-
CHUMBIX MEXAaHHU3MOB OIDAHHUYMBACT €€ JeMII(PUPYIOHIYIO
dynkuio. <Kecrkasg» a0pTa He MOXKET JEIIOHUPOBATD YACTh
YIAapHOTO OO'BEMA B CUCTOJTY ISl BO3BPAILEHUS €TO B CUCTEM-
HBIIT KDOBOTOK B JJUACTOJIy. DTO IIPUBOJUT K IOBBIIICHUIO
LEHTPAIBHOI'O CUCTOJUYECKOTO U CHIKEHHUIO JUACTOIHYE-
CKOTO JIAaBJIEHUSI, KAK CJIEJICTBUE — YBEMUYUBAETCS MTOCTHA-
Ipy3Ka Ha CEp/iLie, HAPYLUIACTCS NePQy3us MUOKAP/1d, FOJIOB-
HOM MOS3I' ¥ IIOYKHU UCIBITBIBAIOT JOIIOJHUTEIbHBIN F€MOJU-
HaMHYeCKuii yaap (39, 40]. YeenudaeHne puruiHOCTU MarucT-
PJIbHBIX APTEPUH ACCOLIUUPOBAHO C PA3BUTHEM JJIEMCHIINH,
HAPYMEHHUEM ITIOYEYHON (DYHKIIUH, POCTOM CEPAEUYHO-COCY-
JUCTOU U O61Iel CMePTHOCTHU [41-44]. B cBA3U C 3TUM CO-
CTOSTHUE APTEPUAIBHBIX COCY/IOB KAK OMOMAapKEPA CTAPCHUSA
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Puc. 3. MNpepoTBpawieHme BO3pacT3aBMCUMOro noBbilweHnsa AL
n CINB y mbiwe Npy NoXXU3HeHHOW HU3KOKaNopuitHOW aneTte
(apanTupoBaHo u3 [46]).
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MONOALIMK MblLLIAMW, NMTaBLLMMKUCA BBOJIIO,

YaCTO UCIONB3YIOT B KAYECTBE IIPOMEKYTOYHON KOHEYHOM
TOYKH JIJIsI OLIEHKH 3(P(PEKTUBHOCTH PA3HBIX BMEIIATEIBCTB,
HAIIPABJICHHBIX HA MOBBIIICHUE BbDKUBACMOCTH M CHIDKCHHIE
PHCKA PA3BUTHA BO3PACTACCOLMHUPOBAHHBIX 3460JICBAHHUI.

B uccienoanuu A Donato u coasT. [46] 6bUTH TIPOJIEMOH-
CTPUPOBAHBL NOJIOXKUTENBHBIC 3(P(PEKThl TOKU3HECHHOT'O
OKII na aprepuanbHoe paapiacHue (All) U CTPYKTypPHO-
(PYHKIIMOHAIBHBIE XAPAKTEPHUCTUKNA COCYJUCTOH CTEHKU
Mpimeit. OJHy IPyHIy MOJIC/IbHBIX >KMBOTHBIX KOPMUIN
BBOJIIO, BTOPas COAECPKAIACH HA HU3KOKAJIOPUITHOM IMETE B
TeUeHUE 6osiee ueM 2 j1eT. KOHTPOJIbHYIO I'PYIIITY COCTABUWIN
MOJIOZIBIE MBIIIM B BO3PACTE 5—7 MEC, IUTABIIMECS ITOJIHO-
LEHHO. /lajiee B rpynnax CpaBHUBAJIM YPOBEHD AJl, CKOPO-
CTH 1yJIbCOBOM BOJIHBI (CI1B), OCHOBHOI'O ITOKA3aTeNs apTe-
PHAIBHOM )KECTKOCTH, U SHAOTCIUN3ABUCUMYIO BA301IA-

Puc. 4. Peanusauusa Topmo3sswiero snmaHusa OKM
Ha BO3pacTacCoLUUPOBaHHbIE MPOLIECCHI Yepe3 aKTUBaLUIO
CUPTYMHOB (apanTupoBaHo us [56]).
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Tanuio (B3B). Cucronnueckoe (CALL) v JuacTonrudeckoe Al
(JAIl) yBEIHYHBAIOCH C BO3PACTOM IIPUOIM3UTEIBHO HA
20 MM PT. CT. y MBIIIEH, TUTABIIUXCA BBOJIIO (<0,05), 4TO B
3HAYUTEIBHON CTEIEHNU HUBEIUPOBAIOCH MOXKHU3HECHHBIM
OKII (puc. 3). CIIB Ha aopTe TakKe Obl1a Ha 27% BBIIIE Y
CTaPBIX MBIIMICH, TUTABITUXCS BBOJIIO, IO CPABHEHHIO C MO-
snoapMU oco6samu (p<0,05). IIpu arom OKII NOTHOCTBIO
NPEJOTBPAIAIO BO3PACTACCOLIMUPOBAHHOE HAPYIICHUE
TACTUYHOCTHU ApTEPUIt (PUC. 4).

O3B COHHBIX apTEPUIl ObLIA CHIDKEHA Y CTAPbIX MBIIICH,
MNUTABIIMXCA BBOJIIO, IIO CPABHEHUIO C MOJIOABIMU (P<0,05).
B rpymirie JKUBOTHBIX HA MOKM3HEHHOU HU3KOKAJIOPUUHON
auere O3B He OTINYAIACh OT TAKOBOM B KOHTPOJIBHOM I'PYII-
ne. Takum o6pazom, noxusHeHHoe OKIT Ha 30% OKa3bIBAJIO
MONIHBIF NPOMUIAKTUUECKHUH 3(P(PEKT B OTHOIEHUU COCY-
JIUCTOT'O CTAPCHUS Y KCIIEPUMEHTAIbHBIX >KUBOTHBIX.

OJIHAKO B OTIIMYHME OT YCJIOBUH HAYYHBIX UCCACJOBAHUN B
PEATBHON KIMHUYECKON IIPAKTUKE KPAMHE CII0KHO ObecIe-
YUTD JJIATEIBHOE, 4 B U/ICAIC IOXKU3HECHHOE, COOIIONCHIE
NAIMEHTAMH HU3KOKAJIOPUHUHOM AUETHL. 3aTPATHI 3 PaBO-
oxpaHeHus CIIA, CBA3aHHBIE CO CHIDKEHHEM U30BITOYHON
MAaCCBI TeJ1a, IPEBOCXOAT CYMMAPHBIC 3aTPATHI HA 60PBOY C
APTEPUATBHON TUIIEPTOHUEH, CAXAPHBIM JUA0ETOM U Kype-
HueM [47]. 3ajj1aga CHU3UTh noTpedaeHue nuimu Ha 30-40%
JIIO/ISIM C HOPMAJIbHOM MACCOM TeJIa MPEACTAB/IAECTCS IIPAKTH-
4eCKH He pemaeMor, a eciar UMT nanyeHTa HCXOHO HUXKE
18,5 Kr/M2, TO €ro yMEHBIICHNE OY/IET UMETh CAMBIC HET'ATHB-
HBIE TOCIEACTBUA [48, 49]. Apean ycriexoB 6apuaTpUdeCcKon
XUPYPIUH, HO3BOJIAIOMIEH MEXAHUYECKU YMEHBIIUTD KOJIH-
YECTBO MOTPEOIAEMON /YyCBAUBAEMON HUIIH, B HACTOSIIEE
BpEMsI OIPAHUYCH NAIIUEHTAMU C MOPOUAHBIMU (POPMAMU
oxupenus (MMT>40 kr/m?). B cBA3U € 3TUM CTAHOBUTCA AK-
TYaJIbHBIM ITOHUCK 4T'€HTOB, UMHUTUPYIOMINX /I/I1 OPraHU3Ma
OKII (OKII-MuMeTHKN). [IpearonaraeTcs, 4To TaKKeE Mperna-
PpaThl, C OTHOM CTOPOHBI, TO3BOJIAT 3AMEHUTb COOOM (haAKTH-
YECKOE CHUKEHHE OTPEBIEHHS KAJIOPUIL, 4 C JPYIOH — 1ayT
BO3MOXHOCTb H30€KATb OTPULIATEIBHBIX OCIEACTBUN
OTPAaHUYCHHUA IUIIEBOrO paluoHa (YXyJUIEHHE KA4e€CTBA
JKHU3HH, OCTEONOPO3, CHUKEHUE MBIIIEYHOM MACCHI U T.IL.).
B nacrosmee spems Ha poiab MmuMmeTukos OKIT paccmarpu-
BAIOTCS BEIECTBA, CIOCOOCTBYIOUINE TOPMOKEHHIO ITIUKOJIN-
32 (2-1€OKCUIIIOKO3a — 2/I'), TOTEHITUPOBAHUIO A(PpdeKTa
MHCYIUHA (MET(POPMHH) U IKCIIPECCHUU KJIETOUYHBIX OEJIKOB
CUPTYHHOB (PECBEPATPOI U JP.).

[IpOTHBOPEUYUBBIC JIAHHBIC B OTHOIICHHUU POJIN CHPTYH-
HOB — KJIACCA 6EJIKOB, OO/IJAIONINX CBOMUCTBAMU THCTOHOBOM
JlealleTUIa3bl © MOHOPHUOO3WITPAHC(HEPA3DI, B MEXAHU3ME
CTAPEHMUS KUBBIX OPTaHU3MOB OOCYKIATHCH HA MTPOTSKEHNHT
nocneanux 10 aer [50—52]. Tem HE MEHEE B HACTOSIIIECE BpEMs
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CUUTACTCS, YTO UMEHHO UX aKTUBALIUA ABJIACTCS OAHUM U3 OC-
HOBHBIX IIYTE€H PEAIU3ALMU TOPMO3aero savusaHusa OKIT Ha
BO3PACTACCOITUUPOBAHHBIE ITPOIECCH (CM. pHUC. 4) [53—57].
V MJICKONUTAIOUIUX CEMbsI CHPTYHHOB COCTOUT U3 CEMU 6€JI-
KOB (Sirt 1-7), KOTOpPBIE OTIAUYAIOTCA 11O PACIIPECICHUIO B
TKAHAX, BHYTPHUKJIETOYHOM JIOKATU3AIIUH, PEPMEHTATHBHOM
AKTUBHOCTH U GeJIKaM-MuUIeHsM. Sirt-1, Sirt-6 u Sirt-7 npu-
CYTCTBYIOT B Azpe, Sirt-2 — B IUTOIUIA3Me, a Sirt-3, Sirt-4 u
Sirt-5 — B MUTOXOHAPUAX [58]. Sirt-1 BBIIIOTHSIET JBE OCHOB-
HblC (DYHKIIUMU: KOHTPOJIb 32 IIPOCTPAHCTBEHHBIM PACIIOIOXKE-
HHEM I'€HOM4 1 YCTPAHEHUE CTPECCUHYLIMPOBAHHBIX I10JIO-
Mok JTHK. TIo mepe HaKOTUIEHUA HEMATUBHBIX BO3/IEUCTBUN C
BO3PACTOM (YABIPAPUOIETOBOE U3IYYEHHUE, OKCUIATHBHBIN
CTpecC U T.1.) KoaudecTso gedekros JHK yBeInunuBaeTCs.
Mo6unusaiys CHpTyMHOB Ha penapanuio JHK cHukaer nx
KOHTPOJIb 34 TUCTOHHBIMU CTPYKTYPAMHU U IIOTOMY YBEJINYH-
B4€T BEPOATHOCTDb BHEMITATHOI'O BKJIIOYEHHS PA3HBIX I'CHOB.
CleCTBUEM TAKOT'O BKJIIOUEHHS SIBJISIETCS CUHTES OEJIKOB, HE
TPEOYIOMUXCS B HACTOSIIECE BpeMsl. Pa30amaHCHUpOBAHUE T'CH-
HOT'O aIlapaTa IPUBOAUT K HAKOIIEHUIO B KJIETKAX «O€IKO-
BOI'O MyCOPa» M MOKET CIIOCOOCTBOBATH YCKOPEHHOMY CTape-
HHIO OpraHusMa [59]. Takum 06pa3oM, BELIECTBA, CIOCOOHDIC
AKTUBHUPOBATb PA60TY CUPTYUHOB, MOZIC/IUPYS U1 OPraHU3Ma
OrpaHUYEHME THUIIEBOIO PAIMOHA, MOI'YT OK43bIBATH BO3-
PACT-3aIUTHOE, WIH T€POIIPOTEKTUBHOC JICHCTBHUC.

Oxoso 10 ner Hazaa 6p1a OTKPBITA CHOCOOHOCTb PECBe-
parpoJia, noJu@eHo1a, BhIEIIEMOIO HEKOTOPBIMUA pacTe-
HUSIMH, TIPOJICBATD JKU3HB MOJICTIbHBIX JKUBOTHBIX [60—62].
CUMTAETCS, YTO TOYKON MPUIOKEHUS ITON CYOCTAHITUH SIB-
snsercs Sirt-1 [59]. [Ipu ncnionbzosanuu 100 MM pecsepaTpo-
J1d TIPOAOJDKUTENIBHOCTD JKUM3HU HeMaTOoAbl Caenorbabditis
elegans v TIIOJOBOY MyIKU Drosophila melanogaster yIymmHs-
s1ack Ha 20 1 29% cOOTBETCTBEHHO [63]. CrieyerT OTMETHTB,
YTO BOCIIPOUBBE/ICHUE 3TUX PE3Y/IBIATOB ObUIO IIOIYYCHO HE
BO BCEX HCCICIOBAHUAX [64], B TOM YHCJIE IIPOBOJMMBIX B
pamkax ITporpaMMbl TECTUPOBAHUSA CPEJCTB, 3AMEIAIOIINX
crapenue (Interventions Testing Program) HannoHaabHOTO
nHcturyra crapenusa CIHIA. HecMoTpsa Ha MCIIONIb30BAHUE
BBICOKHX []03, YBEJIMYEHUA TPOJO/LKUTENBHOCTH JKU3HH Mbl-
1Iet He Habro/1I0Ch [65]. OJJHAKO UCCICJOBAHUS AHTUBO3-
PAaCTHBIX CBOMCTB PECBEPATPOIIA IPOJOILKAIOTCA. B TeKyIeM
rofly yKe onyoiMKoBaHO 6osiee 500 3KCIIepUMEHTAIBHBIX 1
KIMHUYECKUX UCCIICJOBAHUH C 9TUM BELIeCTBOM. TeM He Me-
HEE B HACTOALIEE BPEMA HA OCHOBE PECBEPATPOJIA TAK U HE
CO3/1aHO JIEKAPCTBEHHBIX CPEJICTB. BO3MOKHO, ChIrpajia poJib
€ro CJIOXKHAS (PAPMAKOKMHETHKA, CBSI3aHHAS C HU3KOHM 6GHO-
JIOCTYIIHOCTBIO, 4 TAKKE XMMUYECKAS HECTAOMIbHOCTD, IPO-
ABJIAIOIIAACA CIIOCOOHOCTBIO K OKMCIEHHIO HA CBETY U IIPU
HEOOJIBIIOM HAIPEBAHUU.

Jpyrom mpeacTaBATENb CEMEHUCTBA CUPTYUHOB (Sirt-3)
MMEET MECTO CBOEH MOCTOAHHON JIOKAIN3AUN — MUTOXOH/I-
pun. OH aKTUBHPYET METAO0IU3M AMUHOKHCIOT, MUTOXOH/I-

puranbHbIe (DEPMEHTEL, YI4ACTBYIOIIUE B B-OKUCICHUHU JKUP-
HBIX KMCJIOT, OTBEYAET 34 AHTUOKCHUIAHTHYIO 3aIIUTY, IPEJI-
OTBPAINAET aAINONTO3. M3BECTHOE AHTUOKCHUJAHTHOE Jei-
cTBHE Sirt-3 ONOCPEAOBAHO YEPE3 €0 B3AUMOJCHUCTBUSA C
MapraHieBoM CynepoKCHUAMCcMyTa3on (MnSOD) 1 nzonur-
paraeruaporenasoit 2 (IDH2) [66]. MHOTOYHCIICHHBIE UCCIIE-
JoBaHUA okazany, 4yTo OKIT HHAYIIUPYET IOBBIIIEHUE DKC-
npeccu Sirt-3 [67, 68]. HarpuMmep, MbIIIH, HAXOJUBITHECS Ha
12-mecsiunom  OKII, mpoOJEMOHCTPUPOBAIN YBETUYEHHE
ypOBHA Sirt-3 B CKEJICTHBIX MBIIIIIAX 10 CPABHCHUIO C MBIIIA-
MU, HATAOMIUMUCI BBOJIIO. B pyro#t pabore 3KCIpeccus
Sirt-3 6bpU1a YBEIMUYEHA B IIEYEHU, CKEJIETHBIX MBIIIIAX W K-
POBOM TKAHM MblIIEN HA JUeTe ¢ 30% OrpaHUYEHHUEM KaJIO-
puit [68]. TIpy 3TOM /IeTa C BBICOKUM COJIEPKAHUEM JKUPOB
MpUBEIIA K NOaBICHUIO Sirt-3 [69]. B psiie paboT 6bU10 MTOKA-
33HO, YTO KIETOYHBIN YPOBEHB Sirt-3 OBLI IPIMO ACCOLUUPO-
BaH C IIPOJOJLKUATEIBHOCTBIO XKU3HU MYK4HUH [70, 71].

B 2013 r. 6pu12 ONyO/IMKOBaHA paboTa, IPOAEMOHCTPUPO-
BABILIAsl BIMSIHUE HEOHUBOJIONA HA AKCIIPECCUIO Sirt-3 [72]. Io-
3034BUCHUMBIIT 3(PMEKT 3TOro Npenapara Ha MUTOXOHAPHAIb-
HBIN YPOBEHD Sirt-3 CONMPOBOXKAAICS MAPAJIIETBHBIM YBEINYE-
HueM yposHsa ¢ MnSOD (puc. 5, a) 1 yCKOpeHUEM HoTpebdiie-
HUS KUCI0po/ia. Ha ciepyromneM arare nccaeioBaTes MU Obl-
JIa TIPEJIIPUHATA ITONBITKA OLLEHUTh MEXAHU3MBbI TAKOI'O BO3-
nercrsus. [IpenBapurensHoe BBeJieHHE NTHInonTopa NO-cuH-
TeTazbl NG-HUTPO-L-aprunun Metuosoro adupa (L-NAME)
U P3-aapeHo6mokaTopa SR59230A ocnabsano HeGUBOIOIUH-
JIYLIUPOBAHHOE IOBBIIICHUE YPOBHS Sirt-3 (puc. 5, 6), a ycue-
HHE OJIOKAJBI B1-aIEPEHOPELIEIITOPOB 34 CYET NPHUCOCTUHE-
HHS METOIIPOJIOJIA HUKAK HE BIIMAJIO HA €10 YPOBEHbD. DTU JIAH-
HBIC IO3BOJIWJIN aBTOPAM I'OBOPUTD O TOM, YTO aKTHUBALIMS MU-
TOXOHZPUAIBLHOI'O CUHTE34 Sirt-3 OnoCpeoBaHa Yepes CTH-
MYJIALIIO B3-apeHOpenenTopoB 1 NO-CUHTETA3bL

MexXaHU3MBI COCYIUCTOI'O CTAPCHUS HEIOJIHOCTBIO U3-
YYEHBI, HO HApYIIEHUE OUOAOCTYITHOCTH NO, KaK MOJIAraIoT,
UI'DAET BAKHYIO POJIb B MHUIIMALIMHA BO3PACTACCOLMUPOBAH-
HBIX IPOLIECCOB [73—75]. B KIMHUYECKOM HCCJIEJJOBAHUY,
nposeeHHOM B MKK nM. AJL.MACHUKOBA, MAITUEHTOB C UIIIE-
MHYECKON 60J1e3HbI0 cepaa (MBC) nepeBojuim ¢ pa3HbIX
B-agpeHOBI0KATOPOB (ATE€HOJIONA, GUCOIPOJIONA, METAIIPO-
JIONIA ¥ 6ETAKCOI0IIA) Ha HEOUBOJION B PACYETE HA €IO IUIEHO-
TPOITHBIE CBOUCTBA B OTHOIIEHUHN COCYJUCTON CTEHKU. BpIIO
nokasaHo cHwxkenue Al u CIIB, OCHOBHOrO MapKepa xe-
CTKOCTH MArHCTPATIbHBIX apTepuit (puc. 6). I1o AaHHBIM
OLIEHKHU O3B, 3-MecsauyHas Tepanusi HEOUBOJIOJIOM IIPUBEIA K
WIYHIIEHUIO (DYHKIIUH SHOTEN [76].

VUUTBIBAS HOBBIE JJAHHBIC OTHOCUTEILHO BO3ICHCTBH HE-
OMBOJIOJIA HA KCIIPECCUIO CUPTYHMHOB, MOKHO IIPE/TIONAraTh,
YTO €TI0 BIMSIHUE HA IIPOLIECCHI CTAPCHUS HE OI'PAaHUYMBACTCS
YJIy4HIEHUEM CTPYKTYPHO-(PYHKIIMOHATIbHBIX CBOMCTB COCY-
JIMCTOM CTEHKMU. M3ydeHne aHTUBO3PACTHBIX CBOUCTB HEOU-
BOJIOJIA JIOJDKHO CTATh IPEIMETOM OYAYIINX HCCACAOBAHUIM.
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Puc. 5: a — akTUBauusa aHTMOKCUA,aHTHbIX CUCTEM HEGUBOJIO/IOM C YBENIMMEHUEM KJIETOYHOIO YPOBHS Sirt-3; 6 — cBA3b MexaHu3ma
BUSIHUA HEGMBOsONA Ha YpoBeHb Sirt-3 ¢ akTuBauueit f3-aapeHopeuentTopos u NO-cuHTETa3bI.

[ 1 KoHTponk
B Hebueonon
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Puc. 6. Aunamuka AL, CMB v 33B npu nepeBoae NaumeHToB
¢ UBC Ha HeGuBoOnon.

MM pT. CT. CnB, m/c 238, %
150 15,5 9,0
p<0,01
140 14N‘ 15,25
130 15
139 75 8,0
120 14, p<0,01
110 14,5
100 14,25 7.0
90 p<0,01 14
80 g5 = 13,75 p<0,01 (6.0
70 81 13,5
UcxopHo 3 mec UcxoaHo 3 mec
—-CAL -= 1AL =+~ CAJl -8 33B

Puc.7. BnugHmne metdpopmuHa Ha puHamuky ClNB, ocHoBHOro
Mapkepa apTepuasnibHOW XXeCTKOCTHU.

m/fc

-0,7
-0,71
-0,72
-0,73
-0,74
-0,75
-0,76
-0,77
-0,78
-0,79

-0,8
Npumeuanne. CMBa - CMNB 8 aopte, CMBna - CMNB Ha nnevyesoi apTepvi.

ACNBa ACNBna

TunoTesa, IpeAoaaraonas, YTo CoKpalieHue norpeobie-
HHSA YIVIEBOJOB ABJIACTCA KIIOYEBbIM MEXAHU3MOM OJIATOIIPH-
ATHOI'O BIMAHUA HU3KOKAJIOPUIMTHOM JUETHI HA IIPOLIECCHI CTA-
peHU, IPUBEIA K NONBITKAaM Mogenuposanust OKII ¢ momo-
LIBIO JOOABICHHUA B ITUIIY 3KCIIEPUMEHTAIbHBIM JKHUBOTHBIM
21" DTO BEMIECTBO, SIBISASCh CTAOWIBHBIM aHAJIOTOM IJIFOKO3BI,
HAKAIUIMBACTCSA B KJIETKE U IIPEISATCTBYET YIVIEBOAHOMY OOMe-
HY IIyT€M UHIMOHMPOBAHMA INIMKOJIUTUYECKUX (PEPMEHTOB |77,
78]. JefCTBUTENBHO, UCITOIB30BAHNE MABIX /103 2/II" crnoco6-
CTBOBAJIO CHWDKCHHUIO KOHIIEHTPALIUY [UIA3MEHHOTI'O UHCYJ/IH-
Ha U TeMIepaTtypsl Tesa. OJHAKO JOJrocpoYHoe BeeeHue 0,2
nn 0,4% pacrtsopa 2/IT 344 KpeICaM-CaMIlaM IIPUBEIO HE K
YBEIMYCHUIO IPOJO/LKUTEIBHOCTU JKU3HH, A K JO303ABUCH-
MOMY CHMJKCHMIO BBDKHMBAEMOCTU [79]. BbUIO BBICKA3aHO
MPEAIONIOXKEHNUE, UTO CYLUIECTBYET CAUIIKOM TOHKAsI I'PAHb
Mexay (papmakosiornueckoin nmMuranuen OKIT ¢ noMonipio
2/II"' u ee COOCTBEHHBIMU TOKCUYECKMMU d(ppexramu [80].

B mo6oMm cinyaae apdexr OKIT Ha BO3pacTACCOLMUPOBAH-
HBIC TIPOLIECCBI HE MOJKET OBbITh CBE/ICH TOJILKO K TOPMOIKE-
HUIO IVIMKO/IM3a. Kak yxe ynnomuHanocs, OKIT akruBupyer re-
JIBIN PsAJT MEXAHHU3MOB, IPUBOSAIINX K YMEHBIICHUIO TOJIC-
PAHTHOCTH K IVIIOKO3€ U COXPAHECHUIO/BOCCTAHOBJICHUIO YyB-
CTBUTEJILHOCTH K MHCYIMHY [22, 32, 35, 81]. UMEeHHO 3TO Jena-
€T MEPCIEKTUBHBIM IIOHUCK I'€POIPOTEKTOPOB CPEAN AHTH-
JMA6ETUYECKUX TIPENAPATOB. B 9KCIIEPUMEHTAIBHBIX PA0O-
Tax 6bUIO HOKA34HO, YTO OUI'YAaHU/IbI YBEJIUYHUBAIU [IPOJOII-
JKMTEJIbHOCTD JKU3HU MOJIEJIbHBIX JKUBOTHBIX [82]. MeTdop-
MUH, ¢IUHCTBECHHBIN B HACTOSAIICE BPEMS JOCTYIHBIIH NIPE/-
CTABUTENb 3TOI'O KJIACCA, IPUBOJUII K YABOCHHUIO NEPHUOIA
JKU3HU HEMATO/, [83] M 3aMe/IsLT TPOILECCH KJIETOYHOTI'O CTa-
penus y mpleit [84]. Heo6XoAUMO OTMETUTD, YTO APYTUC aH-
TUANAOETUYECKUE IPENAPATHI HE IPOJEMOHCTPUPOBAJIN I'e-
PONPOTEKTUBHOI'O NOTEHIMAIA. B CBA3M € 3TUM OOCYKJa1aCh
BEPOSITHOCTD TOI'O, YTO AaHTHBO3PACTHBIC 3(PPEKTHI METPOP-

MMHA PEATHU3YIOTCS HE TOJIBKO Y€PE3 HHCYINH-CUTHAIbHBIN
yTh [85, 86]. ECTb JaHHBIC, UTO OH OKA3bIBACT TOPMO3SIIIECE
JIENCTBUE HA IPOIECCHl XPOHHUYECKOIO BOCmaneHus [87],
BJIMSIET HA MUKPOOUTY [88] 1 061a/1aeT 3(PHEKTOM ropMesuca,
T.€. CIIOCOOHOCTBIO ICUCTBOBATh HA AHTUOKCU/IAHTHBIC CUCTE-
MBI KJIETOK KaK «3aKanuBaHue» (89, 90]. B To ke Bpems B.On-
ken u coaBT. y6eIUTEIBHO IPOAEMOHCTPHUPOBAIH, YTO MCT-
(HOPMUH MOXKET UMHTHPOBATD U1 opranusma OKIT [83]. Mx
TUNOTE32 MIPEANOIATrana, YTo eCau MET(OPMHUH peaIn3yeT
CBOE JICUCTBHUE HA IIPOJOJLKUTEIBHOCTD JKU3HU YEPE3 TE JKE
MexaHu3Mbl, 4TO U OKII, TO OH HE JOJDKEH OKA3bIBATD ITO3H-
THUBHBIN 3(PHEKT HA JKUBOTHBIX, YK€ HAXO/SAIIMXCS HA HU3KO-
KJIOPUHHOM auete. LI UCCIeJOBAHUS ObLI BBIOPAH JJOJITO-
JKUBYIIUU IITAMM HEMATOAbl Caenorbabdilis elegans eat-2
(ad1116), y KOTOPOro HAPYIIEHA [NIOTATE/IbHAS CIIOCOGHOCTb,
OrPaHUYHBAIONIAS BO3MOXKHOCTU €ro KOpMIeHUs. CTaHAapT-
HBIN CIEKTP 103 MET(HOPMHUHA HE NIPUBEJI K IIPOJIEHUIO CPE-
HEW NPOJO/DKATEIbHOCTH JKU3HU JKUBOTHBIX. [IprMeuarTenn-
HO, 4TO B 2 13 4 3KCIIEPUMEHTOB JJ03bl MeTdopmuHa 10 u 50
MM, KOTOpBIE€ ObUIN 3(PPEKTUBHBIMU Y JPYIUX UCCIIEIOBAH-
HBIX IIITAMMOB, JJAXKE COKPAITAIN IPO/IO/DKUTETBHOCTD KU3HU
HeMaTof mramma eat-2 (ad1116) [19 aueit y eat-2 (ad1116)
NPOTUB 23 1HEN B rpynie KouTpost; p=0,005]. Takum obpa-
30M, HA3HA4YCHHUE BBICOKUX /03 MET(POPMUHA HEMATOAM, YK€
HaxogAmMuUMcs B yaroBuax OKIL, BOCIPUHHUMAIOCH KaK 9KC-
TPEMAJIBHOE OIPAHUYCHUE KAJIOPUI U IIPUBOJUIIO K TEM JKE
MTOCTIEJICTBUSAM ISl JKUBOI'O OPIraHU3Ma, 4TO U TOJOJ [86,
91-93]. &1 u gpyrue OnyoJIMKOBAHHBIE JJAHHBIE TO3BOJISAIOT
YBEPEHHO NPUYUCIUTb MeT(popMuH K MuMeTuKaMm OKII u
CUUTATH €TI0 HANOO0IIeE NMEPCIEKTUBHBIM KAaHJUAATOM H4 POJIb
NPOPUIAKTUYECKOT'O AaHTUBO3PACTHOTO CPE/CTBA [94, 95].

B mccnenoBannax, BHIIIOJIHECHHBIX HA YEJIOBEYECKON I10-
MYJIAIAN, MET(POPMUH MTOBBIIIAJI BBDKUBAECMOCTD MAITHCHTOB
C CaxapHBIM THA6ETOM [96)], CHIKAJT PUCK PA3BUTHS PAKA MO-
JIOUHBIX >Xesie3 [97, 98], yilydman KOTHUTUBHBIC (DYHKIIMU
[99]. B 1iesiom psijie uCCaeJOBaHUM NPOAEMOHCTPHUPOBAH TO-
3UTUBHBIN 3P@PEKT METHOPMHHA HA CTPYKTYPY U (PYHKIIHIO
aprepuii [100-103]. N.Agarwal 1 coasT. [104] B 1BOMHOM Cle-
TIOM PaHJOMU3HUPOBAHHOM HCCJICJOBAHUHU C IIEPEKPECTHBIM
JU3AHHOM MOKA3a/IU, 4TO 12-HeAe/NIbHOE HA3HAYCHUCE MCT-
(dopMHHA [JOCTOBEPHO CHUIXKAET JKECTKOCTb apTepuit
(puc. 7), nenrpanpHoe aasnenue (p<0,001), yaydiaer aH/10-
TeMM3aBuCcuMyIo (P=0,003) u 3HA0TETUNHEZABUCHUMYIO Ba-
sopwiatanuio (P<0,001). B 310k paboTe TarKe ObLUIO JOCTHUT -
HYTO CHMKEHME MACChI Tena (Pp<0,001), OKPYKHOCTH TATUU
(p<0,001) u yposHs Tpuruiepusnos (p=0,004).

B Hacrosmee Bpems NOABWINCH JAHHBIE 00 YCIIEITHOM IIPH-
MEHEHNU MeT(POPMUHA HE TOJIBKO IIPH CAXAPHOM JJUA6ETE, HO U
pH META60INYECKOM cuHApoMe (MC), 4TO 3HAYNUTEIBHO PAC-
mMpsieT 061acThb ero npuMeHeHws [105, 106]. CeMuiHeBHOE Ha-
3Hayenue merdopmuna (750 mr/cyr) nanuentam ¢ MC 3Ha4u-
TEIbHO CHIDKAJIO MOBPEKACHUE MHUOKAP/IA IIOCIIE YPECKOKHOTO
KOPOHAPHOI'O BMEMIATEILCTBA U YMEHDBIIAJIO PUCK PA3BUTHA
CEPAEYHO-COCYIUCTBIX OCJIOKHEHUI B TOC/IEYIOMNEH 1oz [107].
B 2014 1. cTapTOBasIO UCCIIEIOBAHHUE 10 OIICHKE BJIMSHUS MET-
(dopMHUHA HA TUACTOIMYECKYIO (DYHKIIHIO JIEBOI'O JKEJIYIOUKA Y
nauueHToB ¢ MC [108]. [Ipu nomy4eHNM NONMOKUTENBHBIX pe-
3YJIBTATOB O €I'O BJIMSHUM HA JKECTKOCTb MUOKAPZA U KIMHUYC-
CKO€ COCTOSAHHE OOJIBHBIX MET(POPMHH CMOKET OBITh PACCMOT-
PEH B KaYeCTBE 6A30BOI'0 NPenapaTa i JICYEHUA CEPIEYHONM
HEJOCTATOYHOCTH C COXPAHEHHOMN CUCTOIMYECKOM (DYHKIHEH.

B zaxmouenme Heo6xoaumo ckazatb, uro OKII spisercs
YHUBEPCAJIBHBIM BMEIIATEIbCTBOM, MEHSIONIUM YPOBHHU 9KC-
MPECCHUU COTCH I'€HOB, KOTOPBIE YYACTBYIOT B PEIY/IALINN Pa3-
HBIX OMOJIOIMYECKHX ITPOLIECCOB, TAKUX KAK UMMYHHBII OTBET,
YIVIEBOJIHBIN U JIMITU/IHBIN OOMEH, 4 TAIOKE B PEAKLIMHM HA OKHC-
JINTEJIbHBIN CTPECC U perapaninu nospexaennii JHK. Ionoxe-
Hue, chopmyrpoBaHHoe J.Barger 1 coast. B 2003 . Ha OCHOBA-
HHUMU PE3YJIBIATOB LIEJIOTO Psijla UCCIIEJOBAHUI, BBITJISIZIUT BITOJI-
He yOEeIUTENBHO U B HACTOsLIEE BpeMs: «COKpauerHue Kano-
putinocmu numarus Ha 30-50% nuxce ypoers ad libitum
(660/110) MmOdICeM 3AOCPICUBAND HACHLYNACHUE CINADOCINL U
CONYMCMBYIOUUX IMOMY NEePuoody UM 3abonesanuli, obec-
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nevusaem nogovluere YCmouuueocmiu Kk cmpecc) u 3ameosle-
Hue PYyHKUUonansHo2o cnada» [109]. OgHako HEOOXOAUMO
MPHU3HATH, YTO MUIIEBBIE TPAJUITUN POCCHICKON U OOJIBIITHH-
CTBA 3aIT4/THBIX [TUBUIU3AIIUI HE IPE/IITONATAIOT JJTUTETLHOTO,
TEM 60JIEE TOKU3HEHHOT'O, CYIIIECTBEHHOI'O YMEHBIIICHUS Pa-
1IUOHA. [TepcrneKkTHBbl TPOMUIAKTHYECKON CTPATETUH, OCHO-
BaHHOM Ha cTporoM OKII, He IpeACTaBIAI0TCSI ONITUMUACTUY -
HBIMU. Kpome TOro, OTCyTCTBHE OOIIEITPHUHATOIO IIPOTOKOIA
OLIEHKU 3(P(PEKTUBHOCTH NTOTEHIMATIBHBIX T€POIIPOTEKTOPOB
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