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AHHOTAI M.

OpraHu3M yesoBeKa IOCTOSTHHO MO/ABEPraeTcs BIAUSHHUIO psiia (aKTOPOB OKPYIKAIOIIEH Cpe/ibl, KOTOPbIE HEraTHBHO BO3JCHCTBYIOT
Ha ero COCTOSIHUE M 3710poBbe. J[aHHOE BIMSHUE B COBOKYITHOCTH C HACJIEICTBEHHBIMH OCOOCHHOCTSAMHM IIPUBOJIHUT K FE€POHTOJIO-
IMYECKUM U3MEHEHHSM, YXyIIAONIMM 310POBbE M COKPAIIAIOIIUM TPYJOCIOCOOHYIO IIPOJOIKUTEIBHOCTD )KU3HH. B ¢BsA3HM ¢
9TUM aKTyaJbHbI MEPOIIPUSATHSI, HAIIPABJICHHBIC Ha TIPEAYIPEKICHUE IPEXKACBPEMEHHOT0 CTapeHns opranu3Ma. Hampumep, yepes
CO0OIII0/ICHHE PAlHOHAIBHOTO MUTAHHUS H CHCTEMAaTHYECKOTO MpHUeMa OHOIOTHYECKH aKTHBHBIX J00ABOK C FepONPOTEKTOPHBIM
noteHuuaioM. Llenb 1aHHON paboThl — paccMOTpeHHE U n3ydeHne BAB ¢ reponpoTeKTOpHBIM TOTEHIMAIOM JUIsi BBIOOpA MepCriek-
THBHBIX KOMIIOHEHTOB ISl TOCIEIyIomeil pa3paboTKN Ha UX OCHOBE OMOJOTHYECKH aKTUBHBIX 100aBOK U ()YHKIIMOHAIBHBIX
MPOAYKTOB ITHUTAHUSI.

OOBbeKTaMH UCCIIeIOBAHNUS SIBISIINCH OTEYECTBEHHAsI Hay4Hasl IUTepaTypa U JaHHbIE TATEHTHOTO MOUCKA, MocBsuieHHbIe BAB-
reponpoTekTopam. B 0030p BKIIIOYMIN HCTOYHUKH U3 dJIEeKTPOHHBIX 6a3 nanHbix National Center for Biotechnology Information,
ScienceDirect u eLIBRARY.RU; nateHTHBIH MOKCK OCYIIECTBIISUICS Yepe3 6a3y aaHHbIX DenepanbHOro HHCTUTYTA MPOMBIIUICHHOM
cobcTBeHHOCTH. ['TyOMHa TTOMCKa cOCTaBUIA 5 JIET, SI3bIK — PYCCKUMA M aHTIMHCKUN.

B pesynbTaTe NpoBeeHHOro 0030pa Hay4HON HH(YOPMAIIUH YCTaHOBIICHO, YTO HAa POCCHIICKOM PBIHKE PACTET CIPOC Ha OHOJIOTH-
4ecKH aKTHBHBIEC 100aBkH (B 2023 r. peiHOK yBenmumics Ha 10 % B CTOMMOCTHOM BBIpaXKeHUH). PaccMOTpenn KpUTEpUH, KOTOPBIM
JIOJDKHBI cooTBeTcTBOBaTh BAB-Teponporektopst. [lepcnexktnBabiMu BAB-TeponpoTekTopaMu SIBISIIOTCS pAaCTUTEIIBHBIE MECTAOOJHTHI:
BUTaMHHBI, TTOJIM(EHOIBI M IPOYHE aHTHOKCHAAHTHI, aJJalITOT€HHBI, IIENTH/BI U T. 1. Ha 0TeuecTBEHHOM PhIHKE HMEIOTCS CIISIYIOLINe
JIEKapCTBEHHBIC TePUATPUIECKHE CPECTBA: TUMAIIMH, SIUTAJAMKH, 1a3aTHHUO ¥ JITUTAJIOH.

[ToTeHanbHBIMK FePONPOTEKTOPAMH SIBISIOTCS ATUIAMUH, KAPHO3HH, TIIyTaTHOH, YOUXUHOH, KYPKYMHUH, PYTHH, KBEpPIIETHH,
pecBepaTposI M MPOYHE CEHONUTHKH U CUpyTHHBI. JlanHble BAB HareneHbl Ha Tpo(HUIaKTHKY OKHCIHTEIBHOTO CTPecca U HaKOIUICHHE
CCHECIICHTHBIX KJIETOK. B KauecTBe reponpoTeKTOpOB MOXKHO 3G PEKTHBHO HCIOIb30BATh OOraThie BhIIE IPEACTaBICHHBIMU
BAB pacrenus — ato Vitis amurensis, Rhodiola rosea, Schisandra chinensis, Galega officinalis, Eleutherococcus senticosus,
Withania somnifera n Panax ginseng.

KnarwueBbie ciaoBa. repOHpOTCKTOpBI, OMOJIOTHYECKH aKTHBHBIC BCIICCTBA, aHTUOKCUIAHTBI, CTApCHUE, CCHOJIMTUKH, aJallITOTCHBI,
PacTUTECIILHBIC METa0OTUThI

dunancupoBanue. PaboTa BbIIoIHEHA B paMKaX rOCyapCTBEHHOTrO 3aJaHus o TeMe «Pa3paboTka 6GMOIOrHYecKn aKTHBHBIX
J100aBOK, COCTOSIILIMX M3 METAOOJIUTOB PACTUTEIBHBIX OOBEKTOB i1l Vitro, JUISl 3allUThI HACEJICHHS OT MPEXKIEBPEMEHHOTO CTAPEHUS
(mpoext FZSR-2024-0008) ¢ ucnons3oBanuem odopynoBanus LIKIT «HCTpyMeHTaIbHBIE METO/IBI aHANIN3A B 00JIACTH MPUKIIaTHOM
OmoTeXHOJIOTHI» Ha 0aze KeMepoBCKOTo ToCy1apCTBEHHOTO YHUBEPCUTETA (KeMFY)Rb:R.

Jast uuTHpoBaHus: broakTUBHEIE BellecTBa reponpoTeKTOpHOI HanpaBieHHOCTH / A. JI. @okuna [u np.] / Texuuxa u
TEXHOJIOTUS MUIIEBBIX MPou3BoaAcTB. 2024. T. 54. Ne 2. C. 423-435. https://doi.org/10.21603/2074-9414-2024-2-2517
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Abstract.

People are constantly exposed to adverse environmental factors that affect their health. If combined with hereditary predispo-
sition, they may lead to gerontological changes that reduce healthy and working life expectancy. Some measures can prevent
premature aging, e.g., a balanced diet or biologically active anti-aging substances also called geroprotectors. This article
reviews biologically active geroprotectors with a view to select promising components for novel biologically active additives
and functional foods.

The review covered five years of Russian research articles and patents on biologically active anti-aging agents indexed in
the National Center for Biotechnology Information, ScienceDirect, eLIBRARY.RU, and the database of the Federal Institute
of Industrial Property.

The domestic market demonstrates a growing demand for biologically active supplements: in 2023, it increased by 10% in
value terms as consumers’ interest in a healthy and long life continues to grow. The review also included quality criteria
for biologically active anti-ageing agents, e.g., such plant metabolites as vitamins, polyphenols, antioxidants, adaptogens,
peptides, etc. Thymalin, epithalamin, dasatinib, and epithalon are available on the domestic market.

The list of potential anti-aging agents includes ethylamine, carnosine, glutathione, ubiquinone, curcumin, rutin, quercetin,
resveratrol, senolytics, and sirutins. These biologically active substances prevent oxidative stress, accumulation of lipofuscin,
and senescent cells. The most effective anti-aging agents come from Vitis amurensis, Rhodiola rosea, Schisandra chinensis,
Galega officinalis, Eleutherococcus senticosus, Withania somnifera, and Panax ginseng.

Keywords. Geroprotectors, biologically active substances, antioxidants, aging, senolytics, adaptogens, plant metabolites
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Beenenue Buna 10 % [1, 2]. ITo naHHBIM Hay4HOH JIUTEPATypBl, IS

HecmoTpst Ha yBenmmueHue 001IeH Tpo10IHKUTENBHO- 6ounee 10 % sronelt cpeiHero Bo3pacra XxapakTepHbl (yHK-
CTH KU3HH, MPOOJIEMBI MPEXKIEBPEMEHHOTO CTApEHUS IIOHAJIbHBIE TIPU3HAKH, OTHOCSIIIHECS K JTIOJISIM CTAPIINX
1 CMEPTHOCTH HACeJIeHUs He TepSIOT akTyanbHocTH. Co- Bo3pacTHBIX Tpym (puc. 1) [3]. [IpuanHbI pexaeBpe-
riacHo nporHozam OOH Hacenenue B MUpe JOCTUTHET MEHHOT'O CTapeHUs OpraHu3Ma pa3HOOOpa3HbI: BOCIAIH-
otMmeTKH 8,5 miipa uenoBek k 2030 1., 9,7 mupa k 2050 r. TeJIbHbIE peaKlui, OKUCIUTEIbHBINA CTPECC, CHUXKEHUE
u 10,4 mupg x 2100 1. K 2050 . oxxugaercs mpupocT WMMYHHUTETA, YXyIIIeHHEe paboThl CepaeIHO-COCYIHC-
JI0JTM MEPOBOTO HacesreHns 710 16 % B Bozpacte ot 65 et TOM CHCTEMBI, XPYNKOCTh M OclabJIeHNEe KOTHUTHBHBIX
u crapiie. [{ns cpaBHenus B 2022 r. 101 IPUPOCTa COCTa- u pounx ¢GyHKuui [4, 5].
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TUMbl CTAPEHU
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Pucynox 1. Tunsl crapeHus u xapakTepHble IPU3HAKH NPOSBICHUS MPEXKIEBPEMEHHOTO CTapeHus [6]

Figure 1. Types of aging and signs of premature aging [6]

YBenndueHne mpogoJKUTEIBHOCTH KU3HH, COXPaHe-
HHUE U TOoJIep’KaHKe 3710pOBbs HACEJICHNS, COKpAIlleHHe
YPOBHSI CMEPTHOCTH — 3TO BaXKHBIE 331a4l COBPEMEHHOU
MEJIUIMHBI, a TAK)KE TIaBHBIC 33/1a4U B PaMKax IPOEKTa
oT MunucrepctBa 3apaBooxpanenust Poccun 1o 2023 r.
«YKkperuieHue o0IIecTBEHHOTO 310poBhs» [7]. Benenne
HE3/I0POBOT0 00pa3a >KU3HHU, OTCYTCTBHE (HU3NIECKON
AaKTUBHOCTH, HapylIeHHE NMUTAaHUs U OallaHca pekuma
paboTHI M OT/IbIXA, BPEHBIC IPUBBIYKH 1 HEONArONpusITHAS
9KOJIOTHYECKast 00CTAHOBKA BIIMSIOT Ha COCTOSIHUE Opra-
HHU3Ma, yPOBEHb cTpecca, (PU3NIECKOe M IMOLMOHAIILHOE
3JJ0pPOBbE, TPUBOASA K NIPEXKIEBPEMEHHOMY H3HAIIMBAHHUIO
OpraHu3Ma, pa3BUTHIO XPOHHYECKHX 3a00JIEBAaHUIT M ITPEIK-
JIeBpeMEHHOMY CTapeHHro [6, 8].

[IpaBuneHOE (parrioHaIbHOE, COATAHCHPOBAHHOE) TTUTA-
HHe sBisieTcs 2P HEKTUBHBIM MPOPUITAKTHIECKIM CPEICT-
BOM, NPEJOTBPAINAIOIINM PA3BUTHE PSa XPOHUUECKUX
3a00JIeBaHUI, KOTOPBIE BIUSIOT HA BOSHUKHOBEHHE TIPEK/Ie-
BpEMEHHOTr0 cTapeHus opranusma [8—10]. CiienoBarenbHo,
aKTyallbHBIMH SIBIISTIOTCSL pAOOTHI, HAIIPABJICHHbIC HA Pa3-
paboTKy (DYHKIIMOHAIBHBIX IPOAYKTOB IIUTAHUS M OHOJIO-
THYECKH aKTHUBHBIX JJ00ABOK, B COCTaB KOTOPBIX BXOIST
OHMOJIOTHUECKH aKTHBHBIC BELIECTBA — I€POIPOTEKTOPEI
(repmarpudeckue cpesacTsa) [6, 8].

PacturensHoe chipbe, copepxkamniee bAB-reponporek-
TOPBI, SBJISIETCS NEPCIEKTUBHBIM U BOCTPEOOBaHHBIM
MCTOYHHMKOM JUTS OJTy4eHNs 3 (PEKTUBHBIX 1 O€301acHBIX
NpenaparoB JUis NPOGUIAKTUKN CEPACYHO-COCYAMUCTHIX,
OHKOJIOTMYECKNX M KOJKHBIX 3a00JIeBaHM, a TaKkxKe 3a00-
JIEBAHUH, 3aMEUIIONINX TPOIECCHI MPEKIEBPEMEHHOTO
W3HALIMBAHUA, XPYIKOCTH U MTPOYUX IIPOLIECCOB CTAPEHHS
opranuzma [6]. Usyuenue unausuayanbHbix BAB u mouck
HOBBIX HICTOYHUKOB OMOJIOTMUECKH aKTHBHBIX COEINHEHUH
SIBIIICTCA aKTyalIbHOM 3a7a4eil Il y4eHbIX-UCClleioBaTe-
neit Bo BceM mupe [6, 9].

Lens paboThI 3aKir0Yaach B U3yYSHUH U YCTaHOBJIE-
HHH TIepCTIeKTUBHBIX bAB-KaH11aTOB B TepONPOTEKTOPEI
JUTSI IPOM3BO/ICTBA HA MX OCHOBE OMOJIOINYECKN aKTUBHBIX
J100aBOK M/Min (pyHKIMOHAIBHBIX TIPOAYKTOB MMUTAHUSL.
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OO0BbeKTBI U METOAbI HCCIEJ0BAHNUS

OOBeKTaMu HCCIIeIOBAHUS CTall HAYYHBIC ITyOIHrKa-
WU, IIOCBAILIICHHBIC OMOJOTHYECKH AKTUBHBLIM I[O6aBKaM,
(hyHKIIMOHATIBHBIM IPOAYKTAM ITUTAHMS C TEPOIIPOTEKTOP-
HBIM HOTEHIINAIOM 1 OMOJIOTNYECKH AKTUBHBIM BEIIECTBAM,
BXOJISILIAM B X COCTaB U ITPELyPEIKIAIOINM IIPEKIEBPE-
MEHHOE CTapeHHe OPTraHu3Ma, a TAKXKe N300peTeHHs, OTTH-
CBIBAIOIIUE PA3pabOTKy I'€PONPOTEKTOPOB.

B 0030p BKJIIOYMIN UCTOYHUKY U3 3JIEKTPOHHBIX 0a3
marabIx National Center for Biotechnology Information
(B yactroctu PubMed), ScienceDirect n Hay4HOM 3J1€KTPOH-
Hoit 6udmotekn eLIBRARY.RU. IlpoBenn nareHTHBIH
TIOUCK uepe3 0a3y naHHbIX DeepanbHOr0 HHCTUTYTA MPO-
MbiuieHHOH cooctBenHocTH (PUIIC). TTouck ocymect-
BIISUICS HA PYCCKOM 1 aHTJIMHCKOM sI3bIKax, TITyONHA TTOMCKa
cocraBuia 5 net. KiroueBble ciioBa IOMCKA: FEpONpPOTEK-
TOPBI, CTApeHHE, aHTHOKCHIAHTBI, 3/1alITOT€Hbl, CEHOJINTHKH,
PEryJIATOPHI CUTHAIBHBIX IyTeH, ONTyaHU bl, CAPTYHHBI,
(I1aBOHOUIBI, PACTUTENIFHOE CHIPbE, aHTHOKCHIAaHTHAS
AKTUBHOCTB, OKHCIIUTEIBHBIN CTPECC, TPOJ0JDKUTEIBHOCTD
JKH3HH, CTPECCOBBIC (DAKTOPBI, MPOPIITAKTHKA 3a00JICBAHHUH,
MPEMapaThI-repONPOTEKTOPLL. B HAWACHHBIX Ty OIHKAIIUSIX
MBI TaKXKe U3y4an OnOIorpaduuecKuii CIiMcoK.

Pe3yabTaThl M HX 00CyKIeHUE

CrapeHne — 3TO €CTeCTBEHHbIH OHOIOTHUECKUH MPo-
1IECC, TIPEICTABIIONINI cO00H (PYHKIIMOHAIBHBIC H3Me-
HEHHS Ha BCEX YPOBHSIX OpPraHM3alMy )KU3HH OpraHu3mMa
(MOJIEKYISIPHOM, KIICTOYHOM, (PU3UOTIOTHYECKOM H T. ]I.),
KOTOPBIC MOT'YT HMETh KaK TeHeTHUECKUH, TaK U Iprodpe-
TeHHbIH xapakTep [0, 10—14]. CymecTByeT O0JIbIIOe KOJIU-
YECTBO Pa3IMYHBIX TEOPUH CTAPEHUsI OPraHU3Ma, B KOTO-
PBIX OMHCHIBAIOTCS Pa3INYHBIE MEXaHU3MBI CTAPEHUS.
Hanpumep, MUTOXOHIpHaTbHASI TEOPHS, B OCHOBE KOTOPOH
JISKUT TPOTPECCHBHAs MOTEePsl (PyHKIMN MUTOXOHIPUH
B Pa3INYHBIX TKaHSIX OPTaHU3Ma, TeJIOMEpHas — yKopa-
YMBaHKE TEJIOMEP, CBOOOHOPaINKaIbHAS — HAKOIIJICHUE
TTOBPEXKACHUN KJIETOK, BBI3BAHHBIX CBOOOAHBIMH (HOp-
MaMu KHCIIOpoja, u npoune teopuu [8, 11]. Baxkubrit
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BKJIQ/I B Pa3BUTUH CTAPEHHS UTPAET CBOOOAHOPAIMKAIIbHAS
Teopusi. OCHOBHOHM PHYMHON 00pa30BaHMs CBOOOTHBIX pa-
JIMKAJIOB B OPTaHU3ME SIBJISICTCS] HEOJIArONPUATHAS HKOJIO-
rudeckast 00CTaHOBKa (3ara3alnys BO3LyIIHOTO IPOCTPaH-
CTBa, YIbTPapHOICTOBOE 00IyUYEHHE, YTOIbHAS TbLUIb) U
BpEHBIC MPUBBIYKH, KOTOPbIE HAHOCST BpE] YeJoBeyUe-
CKOMY OpPTaHHM3MYy: BEIE€HHE HE3/I0POBOT0O 00pa3a KHU3HU
u Kypenne. OOpa3oBaHUE B OpraHu3Me OKUCIICHHS CBOOOI-
HBIMH paJIMKaJIaMH YBEJIMIUBACTCS C BO3PACTOM, UTO BEACT
K YXY/ALICHUIO CAMOYYBCTBUSI, PA3BUTHIO ITATOJIOTHHI U pa3-
JIMYHBIX 3200J1€BaHUH CepIeYHO-COCYAUCTOI CUCTEMBI, Ha-
pYLICHHI0 0OMEHa BEIIECTB U 0KUPEHUIO, MOSIBICHUIO
3JI0KAQUECTBEHHBIX U JI0OPOKAaYeCTBEHHBIX HOBOOOpa30-
BaHMH, pa3BUTHIO caxapHoro auadera [12, 15].

Jl1s1 mpopUITaKTHKY TIPEKICBPEMEHHOTO CTAPCHUS
n BO3ﬂeﬁCTBHH Ha pa3JINYHbIC MEXaHU3MBI CTAPpECHUA HUC-
II0JIb3YIOT TAKOW KJIACC JIEKapCTBEHHBIX COEAUHEHUH,
KaK TepOnpOTEeKTOPHI [6, 16].

OTedecTBEHHBIN PHIHOK OMOJIOTMYECKH aKTHBHBIX J10-
0aBOK TepONPOTEKTOPHON HANPaBICHHOCTH TIPEIaraeT
IIMPOKUHN CHEKTP MPOAYKTOB, KOTOPBIE pa3padOTaHbI C
YUETOM NMOTpeOHOCTEH 1 0COOEHHOCTEH POCCHHCKHX TO-
Tpeburerneii [17]. BaxHbIM actieKTOM aHaIM3a phIHKa OHO-
JIOTHYECKH aKTUBHBIX J0OaBOK reporpoTEeKTOPHOIT HalIpaB-
JICHHOCTH SIBJISICTCS I3YUCHHUE CIIPOCa HA TAKUE TTPOJTYKTHI.
CorylacHO MHEHHUIO PYKOBOJIHUTENSI COBETA 110 PA3BUTHIO
CUCTEMBI 3/JpaBOOXPAaHEHUS] KOOPIUHAIIMOHHOTO COBETa
HerocyaapcTBeHHOU cepsl Oe3omacHocTH A. MakaeBoii
norpeduTeny Bce Ooublile 00paIlaloT BHUMaHUE Ha 3]10-
POBBE U JIOJTONETHE. Y XyALICHHE 3J0POBbs HACEICHHS 1
MTOUCK «BOJIIICOHOI» TaOJICTKH OT BCeX OOJIC3HEH MOBBI-
LIaeT MHTEepeC MOoTpeOuTeNel U MOoMyJIspu3anno 01oo-
FHYECKH aKTHBHBIX J100aBOK Kak 3((GEeKTHBHBIX Npodu-
JJAKTUYECKUX CPEACTB pa3HOHAIIPABJICHHOTO HeﬁCTBHﬂ.
C moBBIIIEHHEM MHTEpECa y HACETICHUS Ha MPOYKINIO
OHMOIOTHYECKH aKTUBHBIX J00ABOK (hapMaIieBTHIECKOTO
PBIHKA YBEIMYMBAIOTCS CIPOC M MpeAsIoxKeHne. Takum
oOpaszom, B 2023 T. 0TMEYAIIOCh pacIInpeHne pPhIHKA OHOIIO-
TMYECKH aKTHBHBIX 100aBOK Ha 10 % B roJi B CTONMOCTHOM
BBIPQKEHHH, & TPUPOCT HOBBIX MTOTPEOUTENEH YBETHIMICS
Ha 5 %, 4TO CIPOBOIMPOBAJIO NOBBIIICHUE CIIPOCA Ha IIPO-
IYKIUIO OMOIOTUIECKU aKTUBHBIX T00aBOK Ha 25 %. JT0
CBSI3aHO C TeM, 4YTO Bce Oobiie srozelt B Poccnu Bocipu-

e
® _J8 -

HUMAIOT OMOJIOTNYECKH aKTHBHBIE JOOABKU KaK 3JIEMEHT
KyJIbTYpHI 370poBbecOepexenns [18].

[IpenoTBpalieHre paHHEro CTapeHust OpraHu3Ma sipiisi-
€TCsl OIHOW M3 BeYIIMX 3a/1a4 COBPEMEHHOM MEUIIMHBEI.
Hacenenne cTpeMuTCsl COXpaHUTH CBOIO aKTHBHOCTD H
YIIyUIIUTB Ka4ecTBO H3HU. [l0o3TOMY cripoc Ha reporpo-
TEKTOPHbIE OMOJIOTHYECKH aKTHBHBIE OOABKH PAacTeT
€ KaXKIbIM ToioM [6, 18].

Poccuiickue mponsBoauTen OHOIOTHUECKH AKTHBHBIX
J100aBOK repONpPOTEKTOPHON HAPaBICHHOCTH pa3padaThl-
BAIOT IIPOJIYKTBI, KOTOPBIE BKIIOYAIOT B CE0s IPUPOJIHBIE OHO-
AKTHBHBIE BEIIECTBA, CIIOCOOCTBYIONIHE 3aMEJICHHIO ITPO-
neccoB crapenusi. OHN YUUTBIBAIOT HAMOHAJIBHBIE OCOOCH-
HOCTH U TOTPEOHOCTH MOTpeOuTeNeH, peiaras pou3BOa-
CTBO IPOIYKTOB Ha OCHOBE 3aIIATCHTOBAHHBIX TEXHOIOTHI
1 C COOJTFO/ICHNEM BBICOKHX CTaHIapTOB kKadecTsa [17-19].

OTedecTBEHHBIN PHIHOK OMOJIOTMYECKH AKTHBHBIX J10-
0aBOK reporpoOTEeKTOPHOI HANPABICHHOCTH UMEET 00JIb-
I0M MoTeHuan Juist pa3Butusi. C pocToM 3aMHTEPECOBaH-
HOCTH ITOTpEOUTENEH B 3I0pOBbE U JJOJITOJIETHU CIPOC Ha
TaKUe NPOIYKTHI OyJIET TOIBKO YBETMYMBATHCS.

B pabote A. MockaiieBa 1 ero KoJier OBLTH IPEICTaB-
JICHBI CJIC/TYIOIIME OCHOBHbBIE KPUTEPHH TIOTEHIIMAIBHBIX
TepONpOTEKTOPOB. JIaHHBIE XUMIYECKHUE BEIIECTBA JIOJKHBI

— YBEIIMYUBATH MPOJIOJDKUTEIBHOCTD JKU3HH 32 CUET BO3-
JIeCTBHS Ha OMOMapKephl CTapeHUS;

— yny4imaTh GU3HYECKOe, ICUXHMUECKOE, IMOLIMOHATILHOEC
U colnanbHoe (PyHKIIMOHUPOBAHNE;

— MIPOSIBIIAITH MUHUMAJIbHBIE TOOOYHBIE AP PEKTHI TPU
TEpaneBTUUECKOI JO3NPOBKE;

— HPOSIBIISITH IIMPOKHH CHEKTP TEPareBTUUECKOTO ICHCTBHS;
— MOBBIIIATh YCTOMYMBOCTh OPraHU3Ma K HEOJIAronpusT-
HBIM (paKTOpaM BHEIIHEH Cpe/ibl;

— HE BBI3bIBATh NPUBBIKAHUS/JIEKAPCTBEHHON 3aBHCUMO-
ctu [20].

[To MpOMCXOKIEHHIO TePOIPOTEKTOPBI PA3IEIAIOTCS Ha
CHHTETHYECKHEe (KOMITOHEHTbI CHHTE3UPOBAHbI B JIabopa-
TOPHBIX YCIIOBUSX, HAIIPUMEP, BUTAMHUHBI, aHTHONOTHKHI
Y TIperiapaThl Ha OCHOBE XMMHYECKHUX BEIIECTB) U IPHPOJI-
HOTO IIPOUCXOJKJICHHS (HapuMep, MeTabOJINTHI PacTEeHHUIH,
MHUKPOOPTaHU3MOB U T. 11.).

K npupoaHbiM OMOAaKTUBHBIM BEILECTBAM-T'€POIIPO-
TEKTOPaM OTHOCSTCS aHTHOKCH/IAHTBI, CCHOJIMTUKU H JIp.
(puc. 2) [10, 21].

Pucynox 2. ['pynmsl reponpoTeKTOpOB paCTUTEIBHOTO COCTaBa

Figure 2. Classification of anti-aging agents of plant origin
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K aHTHOKCHI@HTaM OTHOCAT KHPOPACTBOPHMBIE BH-
tamunbl A ¥ E, Butamun C, 6eTa-KapoTHH, CeJieH, CHH-
TETHYECKHE aHTHOKCHIAHThI HAIPaBICHHOTO ACHCTBHS
(penonsr 1 ux nponsBoHbIe) (pHc. 3). AHTHOKCHIAHTHI
CITOCOOCTBYIOT HEWTpaIU3allii CBOOOIHBIX PaIKAIOB
B IIPOLIECCE OKUCIUTEIBHOTO CTPECCA, YTO CHOCOOCTBYET
MpeIOTBPAILEHHIO TIpoliecca cTapeHus opranmsma [ 10, 22].

B MeamnmHCKO# UTepaType n3BECTHBI CIIy4au YBEI -
YEeHUS MPOJIOIDKUTEIBHOCTH JKU3HH TI0CIIE JTTUTEILHOTO
TIPUMEHEHHS TAKNX MTPENapaToB, KaK TAMAJINH U dIUTala-
MHUH, pa3pa0O0TaHHBIX Ha OCHOBE )KMBOTHOTO CBIPhsL. Tuma-
JIMH — KOMIIJIEKC MENTH/IOB, BIIEJICHHBIH 13 TUMYca (Ipo-
1Ies MpoBepKy U 0611 0100peH Munzapasom CCCP Ne 1008
ot 10.11.1982 r. (Homep peructpanuu Ne §2.1008.8)),
o0najaeT aHTHATEPOCKIEPOTHYECKUM 1 IPOTHBOOITYX0JIe-
BbIM JieiicTBrEM. 1o pe3yspTatam npakTUYECKOro TECTUPO-
BaHUsI [Tperapara y NalleHTOB ¢ HapyIIeHHeM roMeocTasa
C MHTEPBAJIOM B ILIECTh MECSIIEB OTMEYAIOCH 1IEJIOCTHOE
YIJIy4IICHHE COCTOSIHUS, BBIPAOOTAICS MMMYHHBIH OTBET
Ha pecIMpaTopHbIe U BUPYCHBIC 3a00JIeBaHuUs, obectie-
YHJIOCH MTPEAOTBPAICHUE MPEXKIEBPEMEHHOTO CTapPEHHSL.
IIpenapat THManuH, Ha3HAYaeMBbIH Kak AJIsl JIUIL CTapIie
HIECTHIECATH JIET, TaK U JUII OHKOOOJIBHBIX TTallUEHTOB,
TIPOSIBUI €e0sI KaK MEePCIEeKTUBHOE TePONPOTEKTOPHOE
cpenctso [19]. [IpumMeHeHNe STTUTAIAMIHA B KQ4€CTBE
OHMOIOTHYECKH aKTUBHON J0OAaBKH CIIOCOOCTBOBAIO HOP-
MaJIM3ali yPOBHSI MEJIATOHMHA U TJIIOKO3bI B KPOBH,
(YHKLIMM pEenpOyKTHBHOI 3aIIUThI, HOBBIIIEHHIO aHTHOK-
CHJIaHTHOW 1 aHTUPAIMKAIbHOMN 3aIIUThI, CHY)KCHHUIO JeH-
CTBUSI OKHCIIUTENBHOTO cTpecca. Kpome aToro, ormedancs
HOJIO>KUTEIBHBIN THIIONTMKeMHYeCKUi 3 deKT, moxHaTHe
KJIETOYHOTO IMMYHHTETA U BOCCTAaHOBJIEHHE (Darouurosa,
COKpaIlleHHE OHKOJIOTHYECKUX PELUIUBOB U BOSHUKHOBE-
HUSI METacTa3. DIUTAIAMUH — KOMIUIEKC TIENTH/IOB, BbI-
JIeIEHHBIN U3 dmHdr3a Mo3ra (TIpOoIes MPOBEPKY U ObLT

AHTMOKCHMOAHTHI,
Kak BAL K nuwe

onobper MunznpaBom CCCP Ne 250 ot 19.06.1990 r.
(romep peructparuu Ne 90.250.1)) [19].

C BO3pacToM y JIF0/IeH €CTECTBEHHBIM 00pa30M CHIKA-
eTCsl YPOBEHb aHTHOKCUAAHTHON M aHTHPaJNKaIbHOU
KJIETOYHOM 3aIIUTHI, YTO CTAHOBHUTCS MPUYNHOMN NPEKIe-
BPEMEHHOTO CTapeHus. JJjis mperynpexaeHus npoiecca
MPEXIEBPEMEHHOTO CTapeHusT UCTIONb3yI0T BAB rpymnm
aHTHOKCHIAHTOB (puc. 4).

DTHIaMHH CIIOCOOCTBYET HOPMAJIM3AL[MN YPOBHS €CTe-
CTBEHHOT'O MEJIaTOHWHA B OpraHu3Me. Ho ¢ Bo3pacTom BbI-
paboTKa €CTECTBEHHOTO MEJTATOHMHA COKPAIAETCs, YTO
BeJIEeT K YCKOPEHHUIO IPOLIecca CTapeHUs, BOSHUKHOBEHUIO
Oose3Hn AnblLreliMepa U apTepHalbHBIM HaPYIICHHSM.
B ncroynnkax oTMedaeTcs, 4TO MEJIATOHHUH caM 110 cede
o0J1aiaeT repoIrpoTEeKTOPHBIM NOTEHIMAIOM. MenaToHnH
KaK aHTHOKCHAAHT 3aMeUIIeT NMEPEKHUCHOE OKUCIICHHE
JIUIHIOB, TIOJABJISIET KapOOHMWIUPOBAaHHBIE POPMBI OelI-
KOB U MpeoTBpalnaeT rudens kietok [20].

KapHo31H 0THOCHTCS K IPYTITE TePOIPOTEKTOPHOTO JCH-
CTBHS — aHTHOKCHIAHTaM, KOTOPBIE CIIOCOOCTBYIOT 3aMe/I-
JICHUIO TPOIECcCca CTApEHNSI, OMOJIOKEHHUIO KIIETOK 1 Opra-
Hu3Ma U3HyTpH (puc. 4b). JleiicTBre KapHO3UHA CHUXKACT
YKOpauMBaHUE TeJIOMep MPU KaKIOM JieNIeHUH KieTku [ 18].

Jlpyrum mpeacTtaBuTeneM TPYIbl aHTHOKCHIAHTOB
repoNpPOTETOPHON HANPABIEHHOCTH SIBJISICTCS Ty TaTHOH,
KOTOPBIII TPEIOTBPAIIAET MPOLIECC allONTO3a KIETOK, 3aIH-
IIaeT KJIETKH OT CBOOOHBIX PAJAMKAIOB C TOMOIIBIO THO-
JIOBO KHCIIOTHI (puc. 4c¢).

YOUXHUHOH 3apeKOMEH/10BaJT ce0s Kak Iperapar, Ha3Ha-
YJAFOIIMHACS TS TPOGMIIAKTHKH U TIOAHSATHS YPOBHS SHEPIUH
B TAKUX 00JIACTAX MEJULIMHBL, KaK KapAHOIOTHs, SHIOKPH-
nounorust, Heposnorus (Kynecan) u kocmeronorus (Kyren).
Kosnzum Q,, (yOMXMHOH) — aHTHOKCHJaHT F€POIpPOTEK-
TOPHOTO AEHCTBHS, KOTOPBIH Y4acTBYeT B IIPOIIECCE ecTec-
TBeHHOTO 00pa3zoBanmst AT® B opranusme; m3-3a MOTI0-

PucyHok 3. AHTHOKCUIAHTBI, HCIIOJIB3yEeMbIe KaK OMOJOTHYECKH aKTUBHAs T00aBKa K ITHIIE

Figure 3. Antioxidants used as dietary supplement
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Pucynok 4. CtpykrypHbie popmyisl BAB reponpoTeKTOpHOT0 ACHCTBUS TPYIIbI aHTHOKCHIAHTOB: @ — STHJIAMHUH,
b — xapHO3HuH, ¢ — TIyTaTHOH, d — YOUXUHOH (K03H3UM Q, ), € — KypKyMuH, f — pyTuH, g — anb@a-nmunoesas kuciaora

Figure 4. Biologically active anti-aging antioxidants: a — ethylamine, b — carnosine, ¢ — glutathione, d — ubiquinone (coenzyme Q, ),

e — curcumin, f — rutin, g — alpha-lipoic acid

LICHMSI KACIOpoa Beiaeisiercs ueprus (puc. 4d) [23].
Koonsnm Q,; y9acTBYET B MPOIECCE KIETOYHOTO JIBIXaHHS.
[1pu neunmre yOUXHHOHA B OpraHu3Me, T. €. IIpu euImTe
SHEPIHH, 3HAYNTEIBHO yXY/AIIAETCSI COCTOSHHUE CEpJIeUHO-
COCYJIICTOM CUCTEMBI, UTO BeJIeT K Opanukapauu [23, 24].

Hapsiny ¢ kosH3umMoM Q, , B Ka4eCTBE aHTHOKCH/IaHTa
BO3pPOC MHTEPEC K KYPKYMHHY — MPUPOJHOMY BEIIECTBY,
KOTOpOE MOTyYaroT U3 KOpHs KypKyMsl [25-27]. Kypkymun
HPEISITCTBYET MOBPEKACHUIO KIIETOK, BBI3BAHHOMY CBOOOI-
HBIMH paJiiKajiaMH, CIOCOOCTBYET 3aMeJUICHHIO IPOLIECCOB
CTapeHHs! ¥ MPEOTBPAIIIEHUIO BOSHUKHOBEHNUSI BO3PACTHBIX
3a00JIeBaHM, CHI)KAeT YPOBEHb BOCIIAJICHHS B OpraHu3Me,
o0nagaeT UMMYHOMO/TYJIMPYIOIIUM JEHCTBHEM, OIaromnpu-
SITHO BIUSIET Ha TMO/IIEPKaHUE 3/10POBBsI CEP/ILIa U COCYA0B
(puc. 4e) [28]. UccnenoBanus moKa3aii, 4TO KYPKYMUH
MOXKET OBITh TIOJIE3HBIM B MPO(UIIAKTHKE U JICYEHUU TAKUX
3a00JI€BaHMH, KaK aTepPOCKIIEPO3, CaxapHbIi T1aleT, apTpuT,
OITyXOJIb U HeHpojereHepaTUBHBIC 3a00neBanus (60Ie3Hb
Aubireiivepa u [apkuHcona). OHaKo KypKyMHH He BCeria
XOPOIIIO YCBAaMBAETCS OPraHU3MOM. UTOOBI IOBBICUTD €TI0
OMO/I0CTYITHOCTh, PEKOMEH/TyeTCsI TPUHUMATh €TI0 BMe-
CTE€ C YEPHBIM IEPLEM U KUPOM. Pe3ysbTaTel mpoBeaeH-
HBIX MHOTOYHMCIICHHBIX JOKIMHUYECKUX MCCICIOBAHUM,
BKJIFOUasl UCCIIEJOBAHMS in Vitro W Ha )KUBOTHBIX, IEMOH-
CTPHUPYIOT, YTO KYPKYMHH CIIOCOOEH BIIMSTH Ha yPOBEHb
AQHTHOKCHIAHTHBIX MapKepoB. YOTpeOIeHHE KypKyMIHA
Kak OMOJIOTHUECKH aKTUBHYIO 00aBKY K ITUIIE B 00beMe
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1200 Mr/neHb B TCYCHUE TPEX MECSIICB MTOKA3aJIO0 TOJIOKH-
TenmpHBIHA AP dekT [29, 30]. KypkyMuH 1eMOHCTpHpYET CIo-
COOHOCTH CHIKATD MapKEpbl BOCHAJICHUA 1 OKCUAATUBHOI'O
cTpecca y HallMeHTOB, CTPAAAIOIINX OT METabOIMIECKOTO
cuHApoma. B ciydae MeTabonn4eckoro CHHApOMa KypKy-
MHH MOXKET BO3/ICHCTBOBATh Yepe3 Pa3IMIHbIC MEXaHU3MBI,
BKJIIO4as peryjadluio reHoB, OTBETCTBCHHBIX 3a CUHTE3
TIIIOKO3BI 1 0OMeH JmnuoB. Pe3ynpraTel MeTaananmsa,
BKJIFOYAIOUIETO 7 KIMHUYECKUX MCCIIeI0BAaHUM C yuacTHEeM
503 manueHToB ¢ METaOOIMYCCKUM CHHIPOMOM, TIOKA3aITH
yJIydIlIeHHE YPOBHEH TIIFOKO3bI B KPOBHU HATOIAK, TPUTIIH-
LEPHUJIOB, XOJIECTEPHHA U TUACTOIMIECKOr0 ApTEPUAIILHOTO
JTABJICHUS TIOCIIe TpreMa KypkymuHa [31, 32].

Pytun (Butamun P) — GnodaBoHOU I, KOTOPBIN ecTe-
CTBEHHBIM 00pa3oM MPHUCYTCTBYET BO MHOTHX IIJIOJaX
W OBOILIAX, 0COOCHHO B LIUTPYCOBBIX, SIT0/IaX, 3€JICHOM
yae 1 rpeuke. PyTuH o0siaiaeT aHTHOKCHAaHTHBIMH CBOM-
CTBaMH M MOKET UTPaTh POJIb B KAYECTBE T€POMPOTEK-
Topa (puc. 4f). MccnenoBanus mokaspIBaioT, 4YTO PyTHH
MOJIOXKUTENILHO BO3JICHCTBYET Ha 3/I0POBbE U 00JagaeT
CHIJIBHBIMU aHTHOKCHJIAHTHBIMH CBOMCTBAMH, YTO ITOMOTAeT
3aIIUTUTH KJIETKH OT IOBPEXkKIEHNS CBOOOIHBIMU paIiKa-
naMu. PyTHH MMeeT MpoTHBOBOCTIANINTEIBHOE JICHCTBHE
Y TIOMOTAET CHU3UTh YPOBEHb BOCIAJICHUS B OPraHU3ME,
KOTOpPOE€ MI'PaeT BKHYIO POJIb B Pa3BUTUU MHOTUX BO3-
pacTHBIX 3a00eBanuii. [loaTOMyY CHIDKEHHE BOCTIAICHUS
MOJKET OBITh MMOJIE3HBIM IS TTOJIJIEPKAHUS 3/JOPOBBSI.
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PyTnH criocoOcTByeT yKPEIUIEHHIO CTEHOK KalMJUISIPOB
M COCY/IOB, yIYUIIEHUIO UX 3JTaCTHYHOCTH M KPOBOOOpa-
menus. [lo pesynbraTaM ncciaeJoBaHHUs MOXKHO CIETIaTh
BBIBOJI O TOM, UTO PyTHH OKa3bIBAET 3aIIUTHOE JIeHiCTBHUE
Ha HEPBHYIO CUCTEMY M CHM)KAET PUCK Pa3BUTHUSI HEKOTO-
PBIX HEBPOJIOTHYECKUX 3a00I€BaHNH, TAKUX KaK O0JIC3Hb
Ansureiimepa u ITapkuncona [33].

Aubda-irnoesast KMCIIOTa SBIISIETCS MOIHBIM aHTHOK-
CH/IaHTOM, KOTOPBII HIMEET MOTEHIIAIBHBIC CBOHCTBA Tepo-
nporekropa. OHa criocoOHa 3aIIUIIATh KJIETKH OT OKCHIa-
THBHOTO cTpecca (puc. 4g) [34]. Anbda-nunoesas kucinora
00J1a71aeT CIIOCOOHOCTHEO HEUTPAIN30BBIBATH CBOOOTHBIC
PpaJMKaIIbl, KOTOPbIE MOTYT MIOBPEXKIATH KJIETOUHbIE CTPYK-
Typsl 1 JIHK. Takkxe oHa ciocoOHa pereHepupoBaTh U YCH-
JINBATh HeﬁCTBHe APYTruX aHTUOKCHUJIAHTOB, TAKHMX KaK BUTa-
muHbI C 1 E. [IposiBIsieT mpoTHBOBOCTIATIUTEILHBIE CBOMCTBA
1 CTIOCOOCTBYET YITyUIICHHIO METa0OIMYECKIX ITPOIIECCOB
B OpraHNU3Me, CIOCOOCTBYET CHIKEHUIO YPOBHS TIIFOKO3BI
B KPOBH, YJIyUIICHUIO YyBCTBUTEILHOCTH K NHCYJIHHY U
MOAIEPKAHHIO 3I0POBBS CEPIACUHO-COCY TUCTOH CHCTEMBI.
HVccnenoBanns mokasaliy, 4To aib(a-JInUmoeBast KHCaoTa
001a/1aeT repoNpOTEKTOPHBIM JICHCTBHEM, TOMOTast CHIDKATh
PHCK BO3HMKHOBEHHSI BO3pAcTHBIX 3a0oneBanuii. Hapumep,
nrabeTa, aTepocKiIepo3a, HelpoiereHepaTHBHBIX 3a00ie-
BaHWH 1 1p. Anbda-nuroeBas KuciaoTa, oyaroaps aHTupa-
JIMKAJILHOW aKTUBHOCTH, CIOCOOCTBYET aKTHUBALIMH JIPYTHX
AQHTHOKCH/IAaHTOB (BUTAaMUHOB Tpymibl A u C, TiyTaTHoHa
1 KO9H3MMa Q| ) B OpraHusme.

Ecnu crapble KJIETKH HE yIANSIOTCS U3 OpraHn3ma o
KaKI/IM-HI/I6O InpuiruHaM, TO MMMYHHas CUCTEMAa HAYMHACT
MpoIiecC UX YHUITOXKEHUsI. OHAKO eci (hyHKITHOHUPO-
BaHHE MIMMYHHOH CHCTEMBI HapyIlIeHO, TO 0TpaboTaBIINe
KIIETKHW MOTYT NOABEPTHYTHCA 3JIOKAYCCTBCHHBIM U3MC-
HEHUSIM U TIPEBPATUTHCS B KJIETKHU paKa.

CeHONUTHKY — 3TO TPy NIPEnapaToB UK BEIECTB,
HAIPABJICHHBIX HA YCTPAHEHNE MM CHIDKEHNE HAKOILICHHS

Cl
[0}
5
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CEHECUIEHTHBIX KJIETOK B oprann3Me (puc. 5). CeHecIenT-
HBIE KJIETKH — 3TO CTaphIe U MOBPEKACHHBIE KIIETKH, KOTO-
pbl€ OTEPSIIN CIIOCOOHOCTh K HOPMAIIbHOMY JEJICHHIO,
HO IPOJIOJDKAIOT OCTABATHCSI AKTUBHBIMU M BBIpaOaThI-
BaTh BPEHbIC MOJICKYJIbI, HA3bIBAEMbIE CEHECIIEHTHBIMHU
Mapkepamu. HakorieHre CeHeCIeHTHBIX KIIETOK CBA3aHO
C pa3IMYHBIMK BO3PACTHBIMHU 3a00JIEBAaHUSMH U TIPOLIECCOM
crapenust [35]. CeHOMMTUKY padOTAIOT IyTEM MHAKTHBA-
LIUH CEHECIIEHTHBIX KJIETOK, YTO MOJKET CIIOCOOCTBOBAThH
YIIYHIICHUIO 3/I0POBbS U 3aMEJUICHUIO TIPOLIeCcca CTapeHHsI.
OHHU MOTYT UMETh ITOTCHIMAJ B JICYCHUH Pa3TMUHBIX
BO3PACTHBIX 3a00JIeBaHUM, TAKUX KaK CepAeUHO-COCY-
JUCThIC 3a00J1eBaHus, IUA0ET, apTPUT, 00JIC3Hb AJTBIIeii-
Mepa u pak. Hanbosiee n3BeCTHBIMU CEHOJIMTHKAMH, KOTO-
pBIC ObLTH HCCJICAOBAaHbI U MOKa3aJIu MOTCHIHUAJ B YCTpa-
HEHHWU CEHECLICHTHBIX KIJICTOK, SBJIAIOTCS Aa3aTHHUO U
KBepietuH [36, 37].

Ja3aTiHUO — MPOTHBOOITYXOJIEBBIA Tpenapar, KOTo-
PBIN H3HAYATBHO OBLT pa3paboTaH I JCUCHUS XPOHH-
YeCKOT0 MUEIIOMTHOTO Jieiiko3a (puc. 5a). OnmHako 6oree
TI03/THHAE NCCIIEJOBAHMS [TOKA3aJIM, YTO 1a3aTHHHO TaKKe
obnamaer cBocTBaMM CEHOMUTHKA. OH MOXET CeleK-
THBHO YHHYTO)KaTh CEHECLICHTHbIE KJIETKH, YTO TPUBOIANT
K YJIy4lIeHUIo ()yHKIMHM TKaHEH M CHIDKCHMIO BOCTIaje-
Hust. [la3aTiHUO OBUT M3yUYeH HAa MOJEIISIX MBIILIECH U ITOKa-
3aJ1 pe3yJIbTaThl B CHIDKEHUH BO3PACTHBIX 3a00JIeBaHUi 1
yIIy4dIIeHUH 310poBbs [36].

buoakTHBHOE pacTUTENBHOE BEUIECTBO KBEPIIETHH
LIMPOKO PaclpoCTpaHEeHO BO MHOTHX (DPyKTax, OBOIIAx
u 3esieHoM vae. OH M3BECTeH CBOMMH aHTHOKCHIAaHTHBIMH
1 MMIPOTHUBOBOCIIAIIMTECIIBHBIMU CBOMCTBaMH. KBepL{eTI/IH
TAKXEC IMPOABJIACT MOTCHIMAI B KAYECTBE CCHOJIUTUKA
(puc. 5b). MccnenoBanus Ha MBIIIAX MOKa3alH, 9TO KBEP-
LIETHH MOXET CEJIEKTUBHO YHUYTO)KaTh CEHECLIEHTHbIE
KIIETKH, yIyqiare (JyHKINIO TKaHEH U CHIDKATh BOCIIA-
nenue. Kpome TOro, KBepueTHH MOKET CHI)KATh PUCKH
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Pucynoxk 5. Ctpykrypusie popmynst BAB repornpoTekTopHOTo AeHCTBHS TPYIIIBI CEHOIUTHKOB: @ — Ja3aTHHUO,
b — kBepueTHH, ¢ — GuseTuH, d — MUMIEPIOHTYMHH

Figure 5. Biologically active anti-aging senolytic substances: a — dasatinib, b — quercetin, ¢ — fisetin, d — piperlonguminine
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CepIeYHO-COCYIUCTHIX 3a00JIEBaHMM, T. K. OH CITIOCOOEH
yiry4qmath (yHKIHIO COCYIOB, CHIKAaTh YPOBEHb BOCTIA-
JIEHUS] ¥ OKUCITUTENBLHOTO cTpecca [38].

XoTs 1a3aTuHUO W KBEPIETHH MOKA3aJIM IMOTESHITHAI
B KaueCTBE CCHOJIMTUKOB, MAFHCHIITNE HCCIICIOBAHUS H
KJIMHUYECKHE UCTIBITaH!sT HEOOXOAUMBI JJIs TOJTHOTO TIOHU-
MaHus uX 3G HEKTHBHOCTH, O€301IACHOCTH U ONITHMATLHOM
JIO3MPOBKH B KOHTEKCTE YCTPAHCHHS CCHECIICHTHBIX KIIETOK
Y JICYCHUS BO3PACTHBIX 3a00JICBAHUIA.

[Ipenapat «buo/lurunpoxsepreTnny, pa3padboTaH-
HEII Ha oCHOBe Oepe3oBoro rpuba yara, OTHOCHTCS K
rpyrmrme (JIaBOHOWIOB MPUPOJHOTO IMTPOUCKOKICHUSI.
O6nazaeT MPOTUBOBOCIATUTEIbHBIMUA, aHTUOKCUJIAHT-
HBIMH U THIOTIMKEMUYECKUMH CBOHCTBAMH, UMMYHO-
MOYJIMPYIOIUM 3P(HEKTOM, TPOTHBOPAKOBBIM M FEPOIIPO-
TEKTOPHBIM JICHCTBUSIMH, MTOJIOKHUTEIBHO BIUSIET HA Cep-
JIEYHO-COCYANCTYIO CUCTEMY, a UMEHHO CIIOCOOCTBYET
PazKMKEHUIO KPOBH, YJIYUIICHHIO padOThl MHOKapaa
Y HOPMAaJIM3alluU apTepHaIbHOTO JaBJICHUS, IPEISTCT-
ByeT TpoMOooOpa3zoBanuio [28, 36].

Jpyrumu nmpuMepamu mpenapaToB reponpoTeKTOp-
HOTO JICHCTBUSI TPy CEHOJIMTHKOB SIBISIIOTCS (PU3ETHH
(puc. 5¢), munepaonrymuH (puc. 5d) u ammraba [37].

Y4uTeIBas KPUTEPUHU, KOTOPBIM JTOJKHBI COOTBET-
CTBOBATh T'€PONPOTEKTOPHI, IEPCIEKTUBHBIM HCTOYHU-
koM maHHbIX BAB sBisitorcst pactenus [9]. B padore
1O. A. TIpackoBoii 1 ee KOJUIET MPEICTaBICHBI JaHHBIC O
ToM, uto Vitis amurensis Rupr., boratslii nonugpenoaamMu
(kBepreTHHOM, KeMI(EepOoTIOM U PECBEPATPOIIOM), MOKET
SIBIISITBCS IEPCTIEKTUBHBIM CHIPBEM-TePOTIPOTEKTOpOM [8].

AnanToreHsl 00JIaZlaloT TepONPOTEKTOPHBIM JCHCT-
BHEM, HO 3(p(PEeKT MOJKET BAPLUPOBATHCS B 3aBUCUMOCTH OT
WHAWBHIYATBHBIX OCOOCHHOCTEH U COCTOSHUS 3I0POBbS
Kaaoro yenoBeka [38]. MHorue agantoreHsl 001a1aroT
CHJIbHBIMH aHTHOKCH/IAaHTHBIMH CBOMCTBaMH, 4TO IOMOTaeT
3aIIUTUTH KIETKH OpPraHu3Ma OT TIOBPEKICHHH, BEI3BAHHBIX
CBOOOTHBIMH paIKaIaMH. AalTOTCHBI, TAKUE KaK POJIU-
oiia po3oBast (Rhodiola rosea) v IUMOHHUK KUTaHCKUN
(Schisandra chinensis), MOTYT TIOMOYb CHU3UTH YPOBCHb
OKHCIIHTEIFHOTO CTPEcca U MOJIePIKaTh 3T0POBbE KIETOK,
a Taroke 00J1aal0T UMMYHOMO/LYJTUPYIOIINM JCHCTBHUEM.

TepaneBTuueckoe JeHCTBUE KO3JISTHUKA JIEKAPCTBEH-
Horo (Galega officinalis) n3BecTHO BO BCEM MHpE H3-3a
coJiep)KaHHsl B HEM COCIMHEHHs M30aMHJICH-TyaHHIMHA
(rpynma Ouryanuzsl). [To mpoBeIeHHBIM HCCIEIOBAHUSIM
in vivo yCTaHOBIIEHO, YTO OUTyaHHUIBI 00JIaJal0T HE TOIBKO
THITOTJIMKEMUYECKUM JEHCTBHEM, HO U TePONPOTEKTOP-
HbIM, Osarofapss CR-TpaHCKpHUIIIIMOHHOMY OTBETY Ha
00BbeKTHI MuIeHeH [39].

AJIanToreHbl IOMOTAal0T OPraHU3MY aal THPOBATHCS
K (pU3UYCCKUM U MICUXOJOTHUYCCKUM CTPECCOBBIM (haK-
TopaM. CTpecc MOKET HETaTHBHO BIUATH HAa OPTaHU3M
YeloBeKa 1 CIIocOOCTBOBATh PA3BUTHIO PA3IIMUHBIX BO3-
pacTHBIX 3a00JIeBaHU. AJANITOreHbI, TAKKE KaK JJIeyTe-
POKOKK Komounii (Eleutherococcus senticosus) u amBa-
ranaxa (amBaranna, Withania somnifera), MOTYT IIOMOYb
CHU3UTH YPOBEHb CTPECCa, yAyUIIUTh HACTPOCHHUE U MOBBI-
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CUTB CIIOCOOHOCTH OpPTaHW3Ma CIIPAaBJIATHCS ¢ HebIaro-
MPUSATHBIMU YCIOBHSAMH. B MHOCTpaHHBIX UCTOYHUKAX
OTMEYEHO I0JI0KUTENbHOE BIUsIHUE W. somnifera Ha psin
3a00yIeBaHNi HEBPAIITHYECKOTO XapakTepa (HapyIeHne
CHA, Ype3MepHasi TPEBOKHOCTh U HEBPO3 HaBSI3UUBHIX
COCTOSIHMIA ), @ TAK)KE Ha SHJIOKPUHHOE 3a00JIeBaHNE — JIHa-
Oet Broporo tuna. [ToMumo nepedncieHHbIX 3a00eBaHuUH,
0TMEUaeTCs OJOKUTEIBHBIN dPPEKT T MPOPHUITAKTHKA
KOTHUTUBHBIX PACCTPOMCTB U 3JI0KAYECTBEHHBIX HOBO-
obpazosanwmii [40, 41].

HexoTopsle aganToreHsl, HaIpuMep, ;KEHBIICHb 00BIK-
HOBCHHBIH (Panax ginseng) M 3JICYyTEPOKOKK KOIFOUHIMA
(E. senticosus), MOTYT TIOMOYb BOCCTAHOBUTh TOPMOHAJTb-
HBI OanaHc B opranm3Me. VccremoBaHme XUMITYECKOTO
cocTaBa pa3HBIX YacTeil pacturenasHoro E. senticosus
JI0Kasano, 4To pacnpoctpanenue bAB, ciocoOHBIX pery-
JTUPOBATh IMMYHHBIE PEAKIINH, TI0 PACTCHHIO SBISCTCS
HEO/IHOPO/IHBIM. B pacTUTENbHOM 3KCTpaKTe Ha OCHOBE
KOpHEBOU YacTH E. senticosus 0OHapyKEHO OOJIbIIOE
KOJINYECTBO CHPHUHTHHA, 3,4-THOKCUKOPUYHON KUCIOTHI,
KyMapHHOBOTO TJIMKO3H/Ia U arJIUKOHa (M30(PaKCHINH)
10 CPAaBHEHHMIO C IKCTPAKTOM Ha OCHOBE KOPBI. DKCTPAKT
Ha OCHOBE KOPBI CoJiepkKaa OO0JIbIIIOe KOTMIECTBO OHO-
AKTUBHBIX BEIECTB — CE3aMUHA U OJICAHOBOH KHCIIOTHI.
[To pesynbraram ananu3a ObLT C€TaH BBIBOJ O BO3MOX-
HOCTH TPAHCAYKLIUHU OMOJIOTMYECKH aKTUBHBIX BEIIECTB
E. senticosus Ha TPOTHBOBOCTIATUTENBHBINA (PEHOTUTT UM-
MYHHOH CHUCTEMBI U CUTHAJIbHBIC ITyTH, Y4aCTBYIOILIHE
B KJIETOYHOM OOMEHE BCHICCTB M PETYJIAIUNA aKTUHOBBIX
¢umamenToB [41]. C Bo3pacToM ypOBEHb HEKOTOPBIX
TOPMOHOB MOJKET CHIKAThCS, YTO MOXKET PUBOJHUTH K pa3-
JIMYHBIM ITpo0JIeMaM €O 3JJ0POBbEM. AJIANITOI€HbI MOT'YT
MTOMOYb CTa0MIIN3NPOBATh YPOBEHb TOPMOHOB U TIOJ/ICP-
JKaTh HOPMAJIbHYIO (DYHKIIHIO YHJIOKPHUHHOM CHUCTEMBI,
a TAKXKC IMOJIOKUTCIIBHO BJIMATH HA UMMYHHYIO CUCTEMY.

Eme onHo rpynnoii reponpoTeKTOPOB SABIISIOTCS Pe-
TYJISITOPBI CUTHAJIBHBIX ITYTEH, KOTOPBIC BIUSIOT Ha pa3-
JIMYHBIE OMOJIOTMYECKHUE TIPOLIECCHI, CBSI3aHHBIE CO CTape-
HUEM U BOSHUKHOBEHUEM BO3PACTHBIX 3a00JIeBaHU. DTH
PeryIsATOphl MOTYT MOAYJIHPOBATH AKTHBHOCTH TCHOB,
CHUTHAJIbHBIE KaCKajIbl 1 METa0OIMYECKUE ITyTH, YTO MOYKET
CIOCOOCTBOBATH MOAACPKAHUIO 3I0POBhS U 3aMEICHUIO
MIPOIIECCOB CTApEHUS.

OJ1HMM W3 IIPUMEPOB PETYIISITOPOB CUTHAJIBHBIX ITyTEH,
KOTOPbIC MOT'YT )IeﬁCTBOBaTB KaK repormpoOTECKTOPHEI, SABJIA-
FOTCSI CHPTYUHBI — TpyIIa OSNKOB, PEryIHPYIOIIIEe MHO-
KECTBO OMOJIOTMYECKHUX MPOIIECCOB, CBA3aHHBIX CO CTa-
PEHHUEM U BJIUAIOHNIUX HAa FT’CHECTHYCCKYIO SKCIIPECCHUIO,
SHEPreTHIECKNil 0OMEH, BOCTIAJICHHE W OKUCITUTEIHHBII
cTpecc. AKTHBAINS CUPTYHHOB, HAIIPUMEP, C MOMOLIBIO
pecBeparposia, MOKeT COCOOCTBOBATh 3aME JICHUIO MIPO-
[[ECCOB CTapEHUS M MOBBIIICHUIO MPOIOJDKUTEIEHOCTH
Ku3Hu [42, 43].

PerﬂﬂTOpr CHUT'HAJIBHBIX l'lyTefI BJIMAIOT HA pa3IMIHBIC
ACTICKTHI CTAPEHHS U 3I0POBbs. VX aKTHBAIUS NI HHTH-
OMpoBaHME MOXKET OBITh TOCTUTHYTA PA3TMYHBIMHU CITO-
cobamH, BKJIIOYasi HEMHBA3UBHBIC NHTEPBEHIINH, JHETY
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Tabnuna 1. BuoakTuBHBIC BEIECTBA IS BKIKOYCHHS B COCTAaB OMOJIOTHYCCKH aKTUBHBIX J00aBOK
TepONPOTEKTOPHOI HAMPABICHHOCTH

Table 1. Bioactive substances to be used in dietary supplements with anti-aging properties

3asiBKa Ha U300peTeHUE

CyTb Ccblika

Ne 2003135482/15

IIpumenenne runpupoBaHHbIX THPHUA0(4,3-b) MHIOIOB B KadecTBe

[47]
TepOIpPOTEKTOpa

Ne 2021123188

[TpuMeHeHne KOMIIO3UIMN B KAUECTBE TePONPOTEKTOPHOTO CPE/ICTRA.
KoMnosuuust conep»uT KOMIOHEHTHI MUpyBaTa JIUTHS, UTPaTa JIUTHUS,
CYKI[MHATa JIUTHs, OKCAloaleTaTa JIUTHs, ManaTa JIUTHs

(48]

u pymapara JTUTHS

Ne 2006122062/15

BI)IZ[eJ'IeHI/IC OHOJIOTHYECKH aKTHBHOTO BCIIECCTBA U3 3HI/I(1)I/133. JKUBOTHBIX
U MOJIy4YCHUE JIe4e0HOT0 cpeacTBa AJisd NapeHTEPAJIbHOI'O BBEICHUS,
KOTOPOE€ MOXKET OBITH KCITOJIb30BAHO B MEIUIIMHE KaK CPpEACTBO,
TMPOSBJIAOIICE I'CPOIPOTEKTOPHYIO aKTUBHOCTDH

Ne 2020115347

ITpuMeHeHHe anbda-KeTorayTapara JIUTHs B Ka4eCTBE FePOIPOTEKTOPHOTO
cpeacTBa, 00IagalonIero CriocOOHOCTHIO MPOJIIEBATH KI3Hb

Ne 2015146305

[TpuMeHeHue rajlakToOOIUrocaxapuaIHONH KOMITO3UITUH JIs
IPEIOTBPALICHHS MM JICUCHHUsI KOTHUTUBHOM AUChYHKIINN 1
SMOIIMOHAJILHBIX PACCTPONUCTB MPU TICUXOHEBPOJOTHUECKUX 3a00JIeBaHUSIX

WIN CTapeHUU

Ne 96107214/14

HpI/IMeHeHI/Ie oJirocaxapuja, CoOACpkKalero 2—5 03UHBIX OoCTaTkKa, B
KOTOPOM MMEECTCA TaJaKTO3HBIN OCTATOK HAa HEBOCCTaHABIMBAIOIIEMCS
KOHIIE, WJIH €0 NPOU3BOAHOI0, COACPIKALICTO FHHpO(i)O6HI;II>1 OCTaToOK, JJIsd
TMOJIy4Y€HUS JICKAPCTBEHHOT'O CPEACTBA, MPUT'OAHOTO IJIL HpO(i)I/IJ'IaKTI/IKI/I
nin 60pB6BI CO CTapCHUEM CO€Z[PIHPITGJ'II:HOI7[ TKaHU

Ne 2021122392

[entua ams npodUIaKTHKA TOBPEXKIECHUN KOXKH, BBI3BAHHBIX
aTMOC(epHBIMU 3arpA3HEHISMH, U JUTI OMOJIKUBAOLIEH Tepanuu

Ne2010106079/15

HpI/I NPUMCHCHUN KOMITO3HIIHI OKCTPAKTOB JOCTUTACTCs
CI/IHepFeTI/I‘IeCKHﬁ S(b(i)eKT B JICHCHUHU U NIPEAOTBPALLICHUM I[TPHU3HAKOB

CTapC€HHUA KOXKHU

1 (pHU3HUECKYI0 aKTHBHOCTb. PerymsaTopsl MeTabomm3ma
MOTYT MOJYJTUPOBATH OOMEH BEIIECTB, NCIOIH30BAHIC
SHEPIUH, yPOBEHb [NIFOKO3bI U JINMUJIOB, & TAKXKE APYTUE Me-
TabOJIMYECKHE ITyTH, YTO MOXKET CIIOCOOCTBOBATH MOJIEP-
YKAHHIO 3/I0POBBS M 3aMEJUICHHIO TPOIIECCOB CTAPCHHUS.
PerynsTopom Metabonn3ma TeporpoTeKTOPHOTO JIEHCT-
BUS SIBIIICTCS TPAHC-KOPHYHASL KUCIOTA (TPaHC-TTaTbMH-
TOJICMHOBAsI KUCIIOTA). TpaHc-KOpHUYHash KHCIOTa Mpe-
cTaBisieT co00if MOHOHEHACHIIIEHHBIN JKHUP, KOTOPBIH
€CTECTBEHHBIM 00pa30M MPUCYTCTBYET B MOJIOYHBIX ITPO-
JIyKTaX U MsICE HEKOTOPBIX )KUBOTHBIX [33, 43]. HexoTopsie
MCCIIEIOBAHMS CBSA3BIBAIOT ITOTPEOIICHHE TPAHC-KOPHUIHOM
KHUCJIOTHI C YIYYIICHUEM META0OIMIECKOTO MPOGUITS
W CHW)KCHHEM PHUCKa Pa3BUTHUS METaOOJIMYECKOTO CHH-
npoMa. TpaHc-KOpUYHAsI KHCIIOTa CIIOCOOCTBYET MOBBIIIIE-
HUIO YyBCTBUTEIBHOCTH K MHCYJIHHY, CHUKECHHUIO YPOBHS
BOCTIAJICHUS M YIYYIICHUIO TPOQUIISA JUIHI0B B KPOBH,
OKa3bIBAaeT MPOTHBOBOCIIAIUTENIFHOE IEHCTBHE U CIIOCO0-
CTBYET 370POBBIO CEpALA.

BuoakTuBHOE COoeMHEHNE NMPUPOJHOTO MIPOUCXOK-
JIEHUSl TPUIENTH 001alaeT BEIPAKEHHBIM HMMYHOMO-
NYJAPYIOUIUM U FepONpOTEKTOPHBIM AelicTBueM. [lpu
M3yYeHHUH COCTaBa MENTHUIHOTO Iperapara SIuTajJaMruHa,
BEIICTICHHOTO U3 AMHU(U30B MO3Ta KPYITHOTO POTAaTOTO
CKOTa, METOJIOM BBICOKOUYBCTBUTEJILHOM XpOMaTOMacc-
CIIEKTPOMETpHH, ObLT BhIsiBIICH TeTparnentu Ala-Glu-Asp-
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Gly (AEDG), momy4nBIIHNii Ha3BaHHUE « IMUATATOR [44, 45].
OnmTanon o0s1aaeT yHUKaIbHOM OMOTOTHIeCcKO aKTHBHO-
cThIO [46]. BBeeHMe TeTpanenTy/ia *KUBOTHBIM IIPUBOJMIIO
K CTaTUCTUYECKU 3HAUMMOMY YBEINYEHUIO JUINTETbHOCTH
ski3HU Ha 30 % 1o cpaBHEHUIO ¢ KoHTposieM [32]. JlelicTBue
Ipernapara Ha UCTIBITYEeMbIX IPOAEMOHCTPUPOBAIIO TTOJI0-
JKUTEJIBHBIN Pe3yIbTaT KaK Ha JKUBOTHBIX, TAK M IIPH BBE-
JICHUH Iperiapara 4esioBexy. [Ipenapar « OnuTanon» akTu-
BHUPYET IeTepPOXPOMATUH B KJIETOYHBIX AApaX y JIOfEH
CTapuecKoro Bo3pacra U CrloCOOCTBYET YBEIMUCHHIO IKC-
MIPECCUH PETIPECCHPOBAHHBIX T€HOB [32].

PaccMoTpenHble rpyniibl reponpoTeKTopHbix bBAB
MO>KHO HCHOJIb30BATh B KAYECTBE KOMIIOHEHTOB ISt CO3/1a-
HUS QyHKIMOHAIBHBIX MPOJIYKTOB IIUTaHMs I OHOJIOrHye-
CKH aKTHBHBIX JJ00ABOK, 00JIa/Ial0IUX FepOIPOTEKTOPHBIM
JIeHCTBHEM, MPEAOTBPALIAIOIINX U MPEAYIPEKTAFOIINX
IIPOLIECC MPEKIECBPEMEHHOTO CTAPEHHs OpraHn3Ma.

broakTuBHBIC BEIIECTBa, CHHTE3UPOBAHHbIE B J1a00-
PaTOPHBIX YCIOBUSX, [UISl BKIIIOUEHHS B COCTaB OMOJIOTH-
YECKH aKTUBHBIX J100aBOK I'epOIpOTEKTOPHOI HalpaBJieH-
HOCTH IepevnciieHbl B Tabnuie 1 (pe3ysabTaThl IaTeHTHOTO
noucka B 6aze neHupix OUIIC).

B pesynbrare n3ydeHns CyIIeCTBYIOIINX ONOaKTHBHBIX
BEIIECTB TePONPOTEKTOPHON HANPABIEHHOCTH PAcCcMO-
TPEJId NEePCHEeKTUBHbIE KOMIOHEHTHI-FEPOIPOTEKTOPEI,
Ha OCHOBE KOTOPBIX MOXHO pa3pabarhiBaTh OMOIOTHUECKH
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AKTHBHBIC 00aBKH 1 (PYHKIIMOHAIBHBIE TPOJYKTHI IIUTA-
nus. HecbanancupoBaHHOe TMTaHKE, OTCYTCTBUE (pr3nye-
CKOW aKTMBHOCTH, BPE/IHbIC TIPUBBIUKU U CJIAOBIH HMMY-
HUTET SBJSIFOTCS (haKTOpaMH, KOTOPbIE CIIOCOOCTBYIOT
Pa3BUTHIO U IPOTPECCHPOBAHMIO 3a00JIEBAaHUN M TIPEK-
JIEBPEMEHHOr0 cTapeHus [32].

BriBoabI

Ha ocHoBaHMH IpoBeIeHHOT0 0030pa HAYIHBIX 1Ty 0T~
KaIiii yCTaHOBMIIN, YTO CYIIECTBYET HECKOJIBKO IPUUNH
HEBHMMATEIBHOTO OTHOIIEHHS HACEIICHNUSI K CBOEMY 3/10pO-
BBIO: JIOIYIIEHHE HeCOATaHCUPOBAHHOTO M HE3/I0POBOTO
TIMTAHM, BEJICHHE MAJIOTIOBIKHOTO 00pa3a )KU3HH 1 HAJIH-
YHe BPEAHBIX MPHUBBIUCK. DTO BEJET K CHIKCHUIO HMMY-
HUTETA, NOABJICHUIO PA3JIMYHBIX 3a6OHeBaHHﬁ, Ppa3BUTUIO
MIaTOJIOTUH U MPEXIEBPEMEHHOMY CTapPEHHIO OPraHU3Ma.
OCHOBHBIMH 3a00JICBaHUSIMH, Ha TIPODYUIAKTHKY KOTOPBIX
B OOJIBbILICH CTENIEHU HallEIeHbl OTEYECTBEHHBIE T'epPOIPO-
TEKTOPBI, SBJISIFOTCSI CEPJIEYHO-COCYIUCThIE TATOJIOTHH.
[TotpebuTenn roToBs! ynotpediste BAB-reponpoTekTops!
JUIs TPO(MIIAKTUKY 3a00JIeBaHNH, TOJHATHS UIMMYHHOH
3aIIUTHI OPraHU3Ma U MTPOJIICHUS KHU3HU.

HepCHeKTI/IBHI)IMI/I 61/108.KTI/IBHI)IMI/I BCHICCTBAMU-TCPO-
MIPOTEKTOPAMH SIBIISIOTCS aHTHOKCHUIAHTBI, CEHOMUTHKH,
aJlalTOreHBI, PErYJISITOPhl CUTHAJIBHBIX MyTeH, Onurya-
HUJBI U cUpTyuHEL. [IpupognsiMu uctounnkamu bAB,
UCIIOJNIB3YIOUIMMHUCS ISl TPOPHIAKTUKHI TPEKIECBPEMEH-
HOTO CTapeHus, ABIsAtoTCs pactenus Galega officinalis,
Eleutherococcus senticosus, Withania somnifera v T. .

OTevecTBEHHBII PHIHOK OMOJIOTNYECKH aKTHBHBIX J10-
0aBOK IepONPOTEKTOPHOTO ACHCTBUS ABIISICTCS PA3BUTHIM

U TIpeuaraeT MHUPOKHUIl CIIEKTP NMpenapaToB U OMOak-
TUBHBIX BEIECTB JUI YBEINYECHUS POJOJKHTENBHOCTH
xu3HU. CTOUT 00paTHTh BHUMAHHUE Ha CO31aHHE HOBBIX
repOoIPOTEKTOPOB, UCIOJb3YsI META0OINTHI PACTUTEIBHBIX
00BEKTOB, BRIPALIHBAEMBIX i1 Vitro. KammycHas cuctema
ABJSIETCS MEPCHEKTUBHBIM U COBPEMEHHBIM METOJ0M
MHUKPOKJIOHAJIBHOTO Pa3MHOKEHHSI PACTUTEIBHBIX 00b-
€KTOB B MICKyCCTBEHHO CO3/IaHHBIX yCIOBHSIX. DTO MO3BO-
JISIET KPYTJIOTOAMYHO BBIPAIUBATE U UCTIOIb30BATh HCKYC-
CTBEHHO BBIBEJICHHBIE HA ITUTATENBHBIX CPEJaX pacTe-
HUS B KQUECTBE MUCTOYHUKOB OMOJOTMYECKH aKTHBHBIX
BemecTB [55].

KpuTtepuu aBTOpcTBa

Bce aBTopbl BHECTH paBHBIN BKJIaJ B UCCIEIOBAHUE
1 HECYT PaBHYIO OTBETCTBCHHOCTD 3a HH(POPMAIIUIO, OITY-
OJIMKOBAHHYIO B JAHHOMW CTaThe.
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