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(57) Abstract: The invention relates to medicine, more particularly to methods for stimulating mitophagy and autophagy in cells, which
comprise treating cells with an inducer, and to methods for stimulating autophagy or mitophagy for treating a condition associated
with mitochondrial dysfunction in a subject, the methods comprising a step of administering the inducer in an effective dose into the
organism of the subject. The inducer used is a terpenoid-based inducer, which is isolated from plants of the family Pinaceae and has
the following physical characteristics: an acid number of 70 to 90, a saponification number of 100 to 130, an ester number of 10 to 60,
and a refractive index of 1.50 to 1.52. The invention makes it possible to increase the stability and effectiveness of the action on cells
and to reduce the toxicity of the plant-based preparations, and to stimulate the process of elimination of dysfunctional parts of the cells
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Ony6mkoBsana:

—  C OMUEHIOM O MeXCOYHAPOOHOM noucke (cmamwvi 21.3)

— 00 ucmevenus cpoxa ONA  UIMEHeHUs  opmynsl
usobpemenus U ¢ NOGMOpHOI nyonuxayueil € ciyuae
nonydenus uzmenenuti (npaguno 48.2(h))

— ¢ uHQopmayueil o npocvbe eoccmaHoeneHus Npas Ha
npuopumem 6 OMHOULeH U 00HO20 Ul DoNee YeM 0OHO20
npumasaHusl Ha npuopumem (npaeuna 26bis.3 u 48.2(b)
(vii))

by autophagy and mitophagy and results in arresting and treating conditions associated with mitochondrial dysfunction.

(57) Pedepar: M300peTeHHE OTHOCHTCS K MEAUIMHE, & HMCHHO, K CIIOCOOAM CTHMY LAY MUTO(DATHY H ayTO(ATHH B KIICTKAX, TPEAY -
CMATpPHBAOIHM 00pabOTKY KIETOK HIYKTOPOM, H K COCO0aM CTUMYJLIUUH AYyTO(ATHH HITH MATO(ATHH I JICYCHHS COCTOSHUL,
ACCOMMHPOBAHHOTO C MUTOXOHIPHATEHON TUCPYHKUMEH ¥ CyOBEKTa, CO CTanUeH BBEICHHUI HHAYKTOPA B 3(h()EKTHBHOH 103€ B Opra-
HH3M CyOBeKTa. B KayecTBE TAKOT0 HHAYKTOPA HCTIOIE3YIOT HHAYKTOP HAa OCHOBE TCPIICHOMIOB, H3BICUCHHBIH 13 PACTCHHI ceMeHCTBA
Pinaceae n uMerommii ceyronme GH3HICCKUE KOHCTAHTHL, KHCIOTHOE uHCcio 0T 70 1o 90, uncmo oMmeuieHHa ot 100 o 130, adupHoe
yrcio ot 10 go 60, mokazarens mpemoMiacHds oT 1,50 mo 1,52. M300pereHne MO3BOIACT MOBEICHTE CTA0OMIBEHOCTE H 3(P()EKTHBHOCTE
BO3ICHCTBHSA HA KJICTKH U CHH3HTH TOKCHIHOCTD MPENMAPATOB PACTUTEIEHOTO MPOHCXOKACHUS, CTHMY THPOBATh MMPOIECC YCTPAHCHUS
Juc(yHKIHOHATBHBIX KOMIIOHCHTOB KJICTOK IMyTEM ayTO(arud U MHTO(ATHN M MPUBOAUT K KYHMHPOBAHUIO H JICYCHHIO COCTOSHHUIA,
ACCOUMHPOBAHHBIX C MHTOXOHIPHATLHON qucyHKIHCH.
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CrNoOCOBb CTUMYTALIUN AYTOOAT A

Hacrosimee u3ofperenme OTHOCHTCS K 06NacTM MEIMUHHBL, a HMEHHO, K CIOCO0aM
CTHUMYJIAIME MHTOGArnK ¥ ayTodaruy B KIETKE, IPeTyCMAaTPHBAIONINM 0OPaGOTKY KIETOK
HH/IYKTOPOM Ha 6a3e TepIeHOM/IOB, H3BJIEYCHHBIM U3 pacTeHHit ceMeiicTBa XBoinbIX (Pinaceae),
HalpUMEp MUXThI, COCHBI MM KeJIpa, K CrocobaM CTHMYILILHK ayTo(arnu WM METO(GAruy [Uis
JICHCHHSA COCTOSIHHA, aCCOLMHMPOBAHHOIO C MHTOXOHAPHATbHOM muchyHkimei. Kpome Toro,
HACTOAIIEe H300pETeHUE OTHOCHTCH K IPUMEHEHHIO HHAYKTOpa HA OCHOBE TEPIICHOM/OB JUIS
CTHMYJIAIMN MHTOQAarud W ayrodaruu B KIeTKe M K IPHUMEHEHHIO HHAYKTOpA Ha OCHOBE
TEPICHOMIOB JUIA CTUMYJIMHM ayTO(QarMd WM MHUTO(QAruM Ui JIEYEHHS COCTOSHHS,

aCCOIMHPOBAHHOTO C MUTOXOHAPHANBEHON AUC(YHKIHEH.

HpOIIOH)KHTCHBHOCTB XKHU3HH B 3KOHOMHYECCKH Pa3BUTHIX CTpaHax ITOCTCIICHHO
YBCIINYNBACTCS. OJIHaKO Ka4eCTBO JXH3HU JIIOJECH C BO3paCTOM yxXyZainaeTcs, IMOCKOJBKY JIIOIH

IIOXKHUJIOTO BO3pacTa 4acTo CTPAJarOT HEUIJIEUHMBIMH 3a00JICBaHUSIMH.

H3meHeHHs B o6pase XKHU3HH 3a TMOCICOHHUE JECCATUIICTHS (HaanMep, I€pecaaHue,
MaJTOnOABHKHBIH 06pa3 )KPISHPI) NpUBEIHN K YBEJIMUCHHUIO YHUCIA JIIOJAEH ¢ H30BITOYHBIM BECOM
WA OKHPCHHUEM, YaCTO SABJISTFOIAMCS TNIPH3HaKaMH H ITpHYHHAMH TaKHUX COCTOHHHﬁ, Kak quaber

1 Oone3Hu cepia.

VlccnenoBaHWsMH JI0Ka3aHO, UTO €CIM COCPEJOTOYHTHCS HE HA KOHKDETHBIX GONE3HSX
CTapeHHsd, a Ha CaMUX MEXaHM3Max CTapeHHs, MOXHO JOOHThCS Oojiee 3HAYHTEIHLHOIO
IpoaneHus 310poBoro nepuoza xusHu (Brian K. Kennedy u ap., "Geroscience: Linking Aging
to Chronic Disease", xypman Cell, Ne 159 or 6 HOs10ps 2014, cc. 709-713,
https://www.https:/pubmed.ncbi.nlm.nih.gov/25417146).

Knerouroe crapeHue Bee Jaie NPH3HACTCS B Ka4€CTBE OCHOBHOMN, CBA3AHHOM CO  CTAapeHHEM
OPHYMHBL TIOTEPH 31H0poBbS M (usuueckodt ¢opmer. Craperomue KIETKH, IIPOJOIDKAs
BBIPabaTHIBATL HOBBIE MMTOXOHIPHH, HAKAILTMBAIOT JUCHYHKIMOHAIGHBIE M JAedeKTHbIC
MHTOXOHApHH. MuTodarus, T.e. yrunusanus neeKTHBX i AUCHYHKIHOHATEHBIX METOXOHIPHI

IIOCPEJICTBOM a}’TO(i)aI‘ HH, B CTAPCIOINNX KIIETKAX IIPOXOOUT BSLIIO, yracacr.

B Hacrosdmee BpeMs CyIIECTBYeT eIMHOAYINHOE MHEHHE, YTO HapylleHHas MHuTodarus
HIpacT KIIOYCBYIO POJIb B PA3BUTHH JCTCHEPATHBHBIX 3a00N€BaHHUI, CBA3aHHBIX CO CTAPEHHEM.
[lostoMy ocHOBHOe BHHMaHuWE B 6Gophbe c panoM 3abolieBaHUM, TakHX Kak O00JIe3Hb

Ilapkuncona, Gone3Hp AsbureiiMepa, OeMEHIMS, 3acTOMHAs cepAcyHas HEIOCTATOYHOCTb,
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CapkomeHus, Auaber 2-ro THIA, BO3PACTHAS MaKylspHas JercHepaus (BM]IT), arepockiepos,
CepACYHO-COCYAUCThIE 3a00NEeBaHus, paK, 3a00/eBaHUS MEYEHH U MOKEIyHOUHOM IKeNe3sl,
TI1a3HbIe 3a00JICBanNs, apTPHT, KaTapaKTa, OCTEONOPO3, THIEPTOHAS H JOObIe HX KoMOuHaIuy,
YACIACTCA yKE HE CHMIITOMATHYECKOMY JICYCHHIO KOHKPETHOTO 3a00JI€BaHus, a IIOUCKY ITyTel

AKTHBH3AIlUH MI/ITO(baI‘ HH.

CoenuHenns, KOTopsle MOTYT 3aMeIATh CTapeHHE, TakK Ha3bIBAEMbIE repONPOTEKTOPHI,
OOBIYHO 3aMEIAIOT HACTYILICHHE CTAPEHHS M COMYTCTBYIOIIMX 3a00IEBAHMMN M CHIDKAIOT pHUCKH
CMEPTHOCTH. B reponporexkTopax, akTHBHPYIOIAX OPOIECC METO(ArHH B KIETKAX, B KAYECTBE
aKTHBHOTO JICHCTBYIOIIErO BEINECTBA (MHIYKTOPA) OOBIMHO HCHONB3YIOT JIMOO XHAMHYECKHE
COCIMHEHUS  ONDENIENICHHOIO  COCTaBa, MNOMYYECHHBIE  XUMHYECKAM  IIyTeM, JH60
MHOT'OKOMIIOHCHTHBIE CMECH, OOBIYHO HE TOYHO ONpEEIEHHOIO COCTAaBAa M H3BJICUYCHHBIE H3

PAaCTHTENBHOT'O ChIPhS HIIA ITPOAYKTOB XHU3HCAECATEIILHOCTH I[pO)K)KGfI H MUKDOOpPraHH3MOB.

Tak, manmpumep, m3BecTeH CmOCO6 NMPOMHIAKTHKY WIH IeYCHHS HeHpoJlereHepaTHBHOIO
PpaccTpoicTBa y cyOheKTa, IPedycMaTpPHBAIOIIMI BBEACHAE B €r0 OPraHH3M B TEPAleBTHYECKH
3Q(EeKTHBHOM KOIMYECTBE areHTa-MHAYKTOPA, YBEIHYHBAIOLIETO Nix-omocpe10BaHHyIO
MUTOQArHIO B KIETKC, a TOYHEC YBETHYMBAIOLIETO OMOJIOTHYECKYIO AaKTHBHOCTH HJIH
SKCIpeccHio monunentuaa Nix, ero ¢parMeHTra, BapuanTa HIM aHAJIOTa W/HIM IIOJHIEITHIA
GABARAP-L1, ero ¢parMenTa, BapuaHTa WIH aHAIOTa B KIETKE H COAEPXKAILEr0 yKa3aHHBIE
xomnoneHTsI (US 2019/091291 Al).

Henocrarkamu wu3BecTHOrO criocoba ABIISIOTCS TEXHOJIOTHYCCKAsA CJIOXHOCTHP U BBICOKAS
CTOMMOCTH IIOJIYYCHHS BEIIECTBA, HUCIIOJIB3YyCMOI'0 B Ka4€CTBE HHIAYKTOpA, a TaAKXKE OTCYTCTBHEC
MMOJIHAKTUBHOCTH. OTH HCNOCTATKH IIpUCYIMH BCEM APYTHUM  H3BCCTHBHIM CHOCOGaM,
IpEAyCMATpUBAIOIIUM HCHOJB30BAHHE B KaueCTBE HHOYKTOpa BCIIECTB XUMHYECCKOIO

MPOUCXOXKICHHS, IBIBIIOMUXCS IJIA KJIETOK KCEHOOMOTHUKAMM.

VI3BeCTHBI TakKe IIPHEMBI UL YIy4lIEHHS 3OpOBbS JIOLEH, OCOGEHHO MOMHIBIX HIK
CabbIxX JIOJIEH, 3aKIOYalONINecs B aKTHBAUMK MHTODArHH B KIETKAX IyTEM HEPOPATLHOIO
BBC/ICHHA B TCYCHHE ONpEJCICHHOTO BPEMEHM ONpENECIECHHBIX /03  (papMaleBTHYECKOM
KOMIIO3HIHK HAa OCHOBE YPOJHMTHHOB, ABJSIOIMXCA MeTabONMTaMH, HPOHCXONAIIUMH U3
IPOIYKTOB MHKPO(IIOPE ToncTod KHmkd Miexomutarommx (US 2018/256538 u  US
2018/256539). HemocTarkaMu Takoro IOAXOZA SBJISIOTCH BHICOKAT CTOHMOCTE JEACTBYIOIIETO
BEIIECTBA, OOYCIIOBIEHHAS CENHUPUIECCKIMHE OCOGEHHOCTAMH 06PaGOTKH HCXOTHOTO CBHIpbS U
TEXHOJIOTUYECKH CJIOXKHBIM IPOLECCOM BBUIEICHMS M3 HEro AEHCTBYIOMIETO Hadaia, a TAKKe B
MEPBYI0 OYEpENs HECTAOHIBHOCTh (ApPMAKOIOTHYECKOTO JEHCTBHS, BAPHUPYIOLIErOCS OT

BIOJIHE 3¢ PEKTHBHOIO /10 TOKCHYECKOTO.
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Haubonee 6mu3kuM k mpeajiaracsMoMy B H300pETEHHH SBIIETCS CIOCOG AKTHUBAIUM
MHUTO(aruy B KJIETKaX KOXH, 3aK/FOYAOIIMICS B BO3AEHCTBHY Ha KJIETKH KOXH KOCMETHIECKHM
COCTaBOM, COJEPXAIIUM aKTHBHOE BEWIECTBO (MHIYKTOP), H3BIEYEHHOE W3 IO KpaiiHel Mmepe
oziHoro pactenus, BeiopanHoro u3 Helianthus annuus, Ceratonia siliqua, Nigella sativa, Withania
somnifera, Secale Cornutum, Sesamum indicum, Ophiopogon japonicus, Alisma plantago-
aquatica, Oryza sativa, Tropaeolum majus, Cichorium intybus, Prunus persica, Verbena
officinalis, Panicum miliaceum, Rosa canina, Camelina sativa u Phaseolus vulgaris, 6o u3
BOZIOpOC/IeH KOHKPETHBIX BHIOB MM APOXOKEH KOHKPETHBIX BHIOB, a TAKXKE AXBIOBAHTHI M

BCrioMoraresbHble Bemectsa (WO 2013/178965).

WsBecTHRBIH cnocO6 OCHOBaH HA HKCIOJB30BAHHM AKTHBHOIO BEINECTBA, M3BJIEKAEMOrO H3
PacTeHHH, 4YacTh M3 KOTOPHIX MPOH3PACTaCT B TPONUYECKMX CTPaHax MO0 KOTOpHIE
KYJIETHBHDYIOTCS B HE3HAYUTENBHBIX 00hEMax KaK MIPUBO3HOe pacteHue. [lockonbKy cocTas u
CBOACTBA AaKTUBHBIX BEMIECTB, CONEPKAIIMXCS B pACTEHHAX, 3aBHCAT OT YCIOBHM HX
[IPOM3pACTaHusl, TEPAICBTHYECKOE NCHCTBHE BBHIIENCHHBIX M3 HHX BEIIECTB HECTaOHIIBHO.
MHorue u3 yKa3aHHBIX pacTEHHH OZEPXKaT He OHO, a NNk HabOp GHONOTMYECKH aKTHBHBIX
BCIIECTB Pa3HOHANPABICHHOIO IEHCTBUSA, IPHYEM HEKOTOpBIE M3 HHX, HAPUMEP BEINECTBA,
conepxamuecss B Secale Cornutum, Alisma plantago-aquatica, 067afalOT CHIBHBIM
TOKCHYECKHM JCHCTBHEM BBI3bIBacT mNpuBbIKaHHe (Withania somnifera) wam mpocto He
IPHMEHSIOTCS B oduumansroii MemuumHe B Poccuu (Ophiopogon japonicus). ITo ykasaHHbM
IPUIMHAM H3BECTHBIA CIIOCOO POMBIIUICHHO HEIPUMEHUM 0€3 IIPOBENEHHS JOIIOTHHTEIHHBIX

TPYJOEMKHX HUCCICIOBAHUM.

Crumynuposanue ayTodarnu, OXBaTsBarollell MUTO(GArMiO Kak 9acTHBIA CIIyuaif, Tamke
CIIOCOOCTBYET ~O3NOPOBICHHMIO KIETOK M OKAa3BBaeT HA CYOBEKTa MOJIOXHTEIBHBIA
TepaneBTHICCKUH dddekT, XOoTd B ommuYAe OT MHTOGAarMd H HE BCE  MEXAaHHU3MBI
O3/I0paBIMBAOIIEIO ACHCTBUS ayTodarud BBLICHEHBI [0 KOHIA. V3BecTeHn psa cIocoGoB

CTUMYJIHPOBAHHS ayTodaruy ¥ GapMaleBTHIECKUX [IPEAPaToB I 3TOH HEH.

B npeoGnajnarome#t 4wacTH npemapaToB B KayecTBe aKTHBHOTO BEINECTBa-MHAYKTOpA
HCIOJIB3YIOTCS  BEIIECTBA XHMHYECKOTO ITPOMCXOXKIEHHS] HECNOXHOTO [0 CPABHEHHIO C
BEIICCTBAMH PACTHUTENILHOTO MPOMCXOXKAeHH coctaBa (WO 2019/204183, JP 2019218316, KR
20190114900, US 2019/160033, US 2019/336483).

COOTBCTCTBCHHO, AKTHBHOCTHh TakKWX BCHICCTB ABIACTCA y3KOHaIIpaBJ'[CHHOI7I, a H3BCCTHBIC
Ipenapatel NPUMCHAIOTCSA TJIABHBIM o6pa30M B KOCMETHYECKHX NCIAX, KOorga TpyAHO
YCTaHOBHUTL, SBIACTCA JIHU TepaneBanecxnﬁ 3(1)(1)CKT CJIIEICTBUEM BO3NCHCTBUA AKTHBHOI'O

BEIECTBA HIIH IEJIEBBIX 100aBOK.
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B WO 2019/099531 npensioxkeHo HCIONB30BAaTH B COCTABE MHIYKTOPA, CTUMYJIMPYIOIIETO
ayTodaruio, CHHEPreTHYECKYI0 KOMOMHALMIO COeIMHEHHH, MO MeHbINeidl Mepe, M3 IBYX, a
NPeIIOYTHTEILHO TPEX KJIACCOB COEAWHEHWH. Braronaps stoMy nocturaercs HekoTopoe
MOBBIICHHE J(PEKTHBHOCTH cmocoba, HO He pacuMpeHme cdepsl ero 3pHeKTHBHOrO

IIPUMEHCHHUA.

Jlns ycrpanenus atoro Hemoctatka B WO 2019/204183 65110 mpeUIoKeHO ceMb BApHaHTOB
criocoba JICYCHHs MM CTUMYNHMPOBAHHS POCTA BOJIOC MYTEM BBENEHHS CYOHEKTY OIHOTO WIH
HECKOJIbKUX MHIYLHUPYIOUUX ayTO(araio areHTOB XHMHYECKOTO IIPOHCXOXKAEHUSI. B KaKIoM
U3 BapHaHTOB 3TOrO CIOCO0a MCIONB3YeTCs COGCTBEHHOE OIpENEIeHHOE COYETAHWE arcHTOB.
Camo obunue NpemIoKeHHBIX BAPHAHTOB FOBOPHT O TOM, YTO HH OJMH M3 HHUX HE ABJIACTCS

OTHO3HAYHO H BO BCEX CIy4asx 3 PeKTHBHBIM.

KpoMe T0ro, uenoms3yemele COrnacHo BHIIEYKa3aHHOMY YPOBHIO TEXHHKH HHIYLHPYIOIIHE
ayTO(ardro BENEeCTBA XMMAYECKOTO IPOUCXOXKICHUS SBISIOTCS KCEHOOHOTHKAMH IS KIETOK H
OpraHM3MOB, JOIIOJIHHTENBHO HArpyXaroT HX METa00IH3HPYIOIIHE H IMTUMHHHPYIOLIHE CHCTEMBI

U MOTYT CTaTh IPUYMHOH pa3BUTUA MOOOYHBIX peaKiuii.

B 3HaumtensHO MeHblneld cTeneHM YKa3zaHHbIC HEOOCTAaTKH IPHCYIMH (bnTonpenapaTaM,
COZCpKAIMUM B KAa4YCCTBE aKTUBHOTO BEIECTBA PacTUTC/IBHBIE KOMITOHCHTHI HIIH IIPOAYKTBI MX

nepepaboTKH.

W3 US 8512764 wu3BecTeH cmocol akTHBamuu ayTo(arHd KIETOK KOXH C LEIbIO ee
ACTOKCHKALMN WM IPEJOTBPAIICHUSA CTapeHMS, 3aKIIOYAIOIIMIACS B HAaHECCHWM HA KOXY
KOCMETHYECKOH KOMIIO3HIIMH, COAEPXKAIEH B Ka4yecTBe aKTHBHOTO MHIPENHEHTa (MHIYKTOpA)
buonormueckyro CyOCTaHIMIO, H3BIEKAaGMyIO H3 BOJOPOCTel, MpOXOKed MM pacTeHui,
BBIOHpaeMBIX M3 rpymms! Lithothamnium calcareum, Yarrowia lipolytica, Melilotus officinalis,
Citrus limonum, Candida saitoana, Lens culinaris, Averrhoa carambola, Momordica charantia, a

TAK¥XC agbIOBAHTEI M BCIIOMOTaTE€IHLHBIC BENIECTBA.

AKTHBHBIE BEWECTBA YAaCTH BBIIICYKAa3aHHBIX DACTEHHH BBI3BIBAIOT DS HEXeNaTelbHBIX
noGoYHBIX 3ddekToB. Tak, B YacTHOCTH, KyMapwH, COJAEpXAIIHiicCA B TpaBe [OHHHKA
nexapcreeHHoro (Melilotus officinalis), oxaspiBaer yrHeraromee neficTBHEHA LEHTPATBHYIO

HEPBHYIO CHCTEMY H 00JIalaeT HAPKOTHYESCKHM NACHCTBHEM.

buoakTHBHBIH HHTPCOUCHT, KOTOpBIﬁ [NOJIy4aloT H3 IIpO)K)KCf/'I BHIa KaHIda cCauToaHa

(Candida saitoana), HacTOJIEKO TOKCHYEH, YTO HCTIONb3YETCS B KAaYeCTBE TIECTHIIMIA.

Bemectsa, coxepxammuecs B kapamGone (Averrhoa carambola), TOKCHYHBI IS ypeMHYECKHX

nanueHToB. TOKCHYHBI TAKXKE BEINECTBA, CofllepXaniecss B MoMopauke (Momordica charantia).
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BBI/I,I[y TOKCHYHOCTH AaKTHBHBIX BECIUECTB cQ)epa HpHUMEHEHUSA 3TOr0 HM3BECTHOIO cIocoda
OrpaHHYCHa KOCMETHYECCKHMHU mpouneaypaMy, OTHOCAUTUMHUCS K JIEUEHHIO KOXH HIIH yxoay 3a

HEH.

Haubonee 6mmskum k mnperaraeMoMy B H300peTeHHH sBisieTcs omucanHbii B AU
2016101736 cnmoco6 HHIYHMpOBaHHMsA ayToparMH B KJIETKax IyTEM HX KOHTaKTa C
TPUTEPIIUHOUIOM, 3KCTparupyeMbiM U3 mmoma obsikHoBeHHOro (Hedera helix). Takoit coco6
OPEUTOXEH JUIA JICUCHHS HEWpONEreHepaTUBHBIX 3a00JIEBaHMM, a  HMEHHO: O0Je3HH

ITapxuHCcOHa WK 6oste3HM XaHTHHITOHA.

Hemocrarkom 3Toro cmocoba sBIAETCS OIPaHUYEHHOCTH CQEphl €ro IPHMEHEHHS
JICICHHEM BBINICYKa3aHHBIX OOJIe3HEH, 00ycIOBIEHHAs, BEPOSTHO, CBOMCTBAMH KOHKPETHOTO
TPUTEPIICHOM/A, BbljeieMOro u3 mnoma. K Hacrosmemy BpemeHm ycTaHOBIEHO
CyIIECTBOBAHHE B pacTeHUsX O0kojo 10000 TepneHOB U TepneHOMIOB, GYHKIMH GONBITHHCTBA
KOTOPBIX €Il€ HeH3BeCTHBL. KpoMme TOro, mucThs M IIIOABI IUIOINA SIOBHUTEI, H IIO3TOMY UL
CHIDKCHHS TOKCHYHOCTH IIpellapara IPHXOIMTCS NpHOErar K TEXHOJOTHYECKH CIIOKHOMN
MHOTOCTYIIEHYaTO! MPOUEAYpe BBINCICHHS HYXXHOTO TPUTEPICHOMAA M3 JIACTHEB M IUIOAOB

IUTIFOLIA.

B ocHOBy HacTosmero usobpereHus ObLia TOJOXEHA 3a4a¥a IPEJIOKHTH CIOCOODI
CTHMYNISIMK ayToparud W MUTO(GArHu KIETOK IyTeM BO3JEHCTBHS Ha KICTKH MHIYKTOPOM,
aKTHBHOE HA4Jalo KOTOPOTO BBIOPAaHO W3 INMPOKOro Ha0opa HENOPOTHX, MOCTYNHBIX H
HETOKCHYHBIX TEPICHOM/OB, IOJyYaeMBIX M3 PaclpPOCTPAaHEHHBIX B AMKOHM mpmpoae Poccum
pacTenuit u3 cemeiicTsa Pinaceae: pona ens (Picla), pona cocra (Pinus), poxa xenp (Cedrus) u

poJa nuxra (Abies).

Jlpyras 3ajada HacTOAIIEro M300PETEHHs COCTOSNIA B Pa3paGoTKe CIIOCOGOB CTHMYIIALAE
ayToaruu WK MATOQAruH JUIST JIEUCHHs COCTOSHHS, aCCOLMMPOBAHHOTO ¢ MUTOXOHAPHATLHOMN
machyHKumed y cyOBexTa, ¢ MCHONB30BAHHEM YKA3aHHOTO HHAyKTopa. Eme omHa 3amaua
HAaCTOAMEr0 H300peTeHHs COCTOSIA B TOM, YTOOBI IIPEIJIONKHTH HHIYKTOD ‘Ha ocroBe
TCPIICHOUJIOB, NPUTOJHBIA 11 NPUMEHEHHs IS CTHMY/SIMH MHTO(Aarud @ ayroparud B
KICTKE ¥ NPHTONHBIM JUIL NPHMEHEHHS U1 CTHMYJANHM ayrodarMd Wid MHTO(GArHM s

JICYCHHA COCTOAHMS, ACCOLIMHPOBAHHOTO C MI/ITOXOHI[pPIaJILHOfI ﬂHC(bYHKHHCﬁ.

Texauuyeckuii pe3ynpTar OT HCHOOJIHB30BaHHUA napeajlaracMoro B I/I306peTCHI/IPI PEIOCHUS
COCTOHUT B HOBBINCHHH CTaOHJIBHOCTH U 3(1)(1)6KTI/IBHOCTI/I BO3JCHCTBHS Ha KJIETKH U B CHH)KCHHHU
TOKCHYHOCTH TIpeIIaparoB PacCTHTEIBHOrO IIPOUCXOXKICHUA, CTHMYJIHPYIOIHUX MPOIece

YCTPaHCHHS JUCHYHKIMOHATLHBIX KOMIIOHEHTOB KIETOK IyTeM ayTodarnd u Murtodarum,
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HpI/IBO,Z[SIIIII/Iﬁ K KYITHPOBAaHHIO H JICUYCHUIO COCTOHHHﬁ, ACCOMHPOBAaHHBIX C MHTOXOHlePIaJIBHOﬁ

JUCOYHKITHEH.

YKa3aHHbIH TeXHAYECKHH Pe3y/IbTaT JOCTHraeTCs G1arofapsi TOMy, 9TO IIPH OCYINECTBICHHH
crocoba CTHMYNAUMH MHTOQAarMH B KIETKaX I[peAjlaraeMbIM B H300DETCHHH CIIOCOOOM,
NPEXyCMaTPHBAIOIIEr0 06paboTKy KJIETOK HHAYKTOPOM Ha OCHOBE TEPHEHOHIOB, B KadeCTBE
TaKoro HHJYKTOpa Ha OCHOBE TEPICHOMIOB HCIOJB3YIOT B 3((EeKTHBHOM KOHLEHTPAI(HH
HHIIYKTOP, M3BJICYCHHBIA U3 pacTeHH# cemelictBa Pinaceae, Hampumep: pona ens (Picla), pona
cocHa (Pinus), pona xenp (Cedrus) u pona muxra (Abies), # HMerOIHMIt cleyOmue GU3MUECKHe
KOHCTaHTBI: KHCIOTHOe 4uciio oT 70 fo 90, gucio omeuieHus ot 100 mo 130, a¢pupHOE uncIio o1

10 mo 60, moka3arens npenomienus ot 1,50 xo 1,52.

B oaHoM m3 IPEANOYTHTCIBHBIX BADHAHTOB HHAYKTOP Ha OCHOBE TEPIICHOUIOB HCHOJIB3YIOT

B KoHIIeHTpanuH oT 0,05 1o 200 MKr/mi, npeanouyruTesHo oT 45 10 200 MKr/ML

B eme OOHOM IIPEAIIOYTHUTCIIBHOM BapHaHTE INUTECIBHOCTH 06pa6OTKH KICTOK HHAYKTOPOM

Ha OCHOBE TEPIICHOUAOB COCTABIIAET OT 6 10 72 4, IpeAOYTHTENRHO 16 1.

B €€ OAHOM IPEAINNOYTUTEIIBHOM BapHAHTE KICTKH HMMCIOT IIPOHUCXOXKIACHHC H3

HEOIIyXOJIEBBIX TKaHEH, CoAepKaTCa B CYOBEKTE HIIH HAXOJATCA €X VIVo HIM in Vitro.

O6paboTKy MOXHO OCYIIECTBJIATL HYTAMH H CIIOCOOAMM, M3BECTHBIMH CHEI[HATHCTAM B
AaHHOM oGacTy. Tak, HanpuMep, IPX OCYIIECTBICHHH IIPEAJIAraeMOro B H306PETEHHH CrIoco6a
in vitro ans NpUBENeHMA B KOHTAKT KICTOK M HHTHOHTOPA MOXHO KYJbTHBHDOBATH KIETKA B
OPUCYTCTBUM HHAYKTOpa B KyJIBTYPalbHOH Cpelle WIHM IyTeM NO0aBieHHs HHIYKTOpa K

KIICTKaM.

IIpu ocymecTsneHnn npeanaraeMoro B M300peTeHHH crocoba eX Vivo Ui NpHBEICHHS
HHIYKTOpa B KOHTAKT C KICTKaMH HJIM TKaHSMH €0 MOXKHO, HallpUMED, BBOJHTH B OPTaHHM3M
CyOBeKTa IyTSAMH, KOTOPHIE M3BECTHBI CHENUATUCTY B JaHHOH OGJACTH, IPEXAE BCEro JTOGHM
U3 IyTeH, KOTOpsie OOBMHO MPUMEHAIOT B OONACTH reHHOM Tepamuu. Beenenme MHIyKTOpa
MOXHO  OCYIIECTBIATH  PAa3NUYHBIMH  IIyTMH, HalpUMEp IyTeM BHYTPUBEHHOIO,
BHYTPHapTEPUAIBHOTO, BHYTPHOPIONIMHHOTO, HOIKOXKHOTO, YpPECKOXKHOTO,
BHYTPHTPaxeajlbHOr0, BHYTPUMBIIIEYHOTO BBEICHHS, MECTHOTO IPHMEHEHHA, BHYTPHKOXHOTO,
UHTPaHA3aIBHOTO, JICTOYHOTO BBEINEHMS, BBEACHHS IYTEM HMHTAINAA HIH  IIyTeM

BHy’I’pPIGpOHXI/IaJILHOI“O, OPaJIbHOTO HJIM PCKTAJIbHOT'O BBEAEHHA.

B eme OOHOM HPEATIOYTUTEIIBHOM BaApHAHTE B KaUeCTBE HHOAYKTOpa Ha OCHOBE TCPIICHOHOOB

MOXXHO HCIOJIb30BaTh mpenapat "Abucun”, "Abucwi-1" win "AbGucun- 2", Kak TaKOBOH HJIH C
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eneBod No0aBKOH, MpeACTaBILiIomEe CO00M ONMBKOBOE, IOACOJHEYHOE, JBHAHOE, COEBOE,

KOKOCOBO€ HJIM apraHoBOC Macli0o U BUTaMHH E.

YKkasaHHbIE Ipenaparbl MOXHO BBOAMTH LIEPOPAIBHO HJIM HAPYXHO, HAPUMEp B BHUAE 3-
20%-HOro mo Macce MaciSHOIO pacTBOpa, HampuMmep 3-15%-HOro IO MacceMacasHOro
pacTBopa, B 4acTHOCTH 3%-Horo, 4%-uoro, 5%-Horo mnu 15%-HOro mo MacceMacisHOIro
pacTBOpa (B OJIMBKOBOM, TIOJICOJTHEYHOM, JIBHSHOM, COEBOM, KOKOCOBOM HITH apraHOBOM MAcJie),

B BUIC KaIICyJl, JTHIIOCOM, CIIDEEB, KpeMa B IPYTHX JICKApCTBCHHBIX q)OpM.

YKasaHHBIH TEXHHUYECKHH pe3yNbTaT NOCTHIAeTcs Takke Onarojaps TOMy, 4YTO IIpH
OCYIIECTBJICHHH CII0CO0A CTUMYIJIAIMA ayTO(harny B KIETKax, IpefyCMaTpUBAIONIEro o6paboTKy
KJIETOK HHIYKTOPOM Ha OCHOBE TEPNEHOUIOB, B KAa4eCTBE TAaKOIO HHAYKTOpA Ha OCHOBE
TEPICHOHJIOB HCHOJB3YIOT B 3GQEKTHBHOM KOHIEHTpAUMH HHAYKTOP, H3BJICYCHHBI U3
pactenmit cemeiicTBa Pinaceae, manpumep: pona ems (Picla), poaa cocna (Pinus), pona xemp
(Cedrus) u pona muxra (Abies), H EMeromMil ceayomue GU3HUISCKHE KOHCTAHTHI: KACIOTHOE
ancio oT 70 no 90, gmcino omsureHns ot 100 go 130, adupaoe gucio ot 10 o 60, moxasareis

npenomienus ot 1,50 mo 1,52.

B OJHOM M3 IIPEATIOYTUTEIBHLIX BAPHAHTOB HHAYKTOP Ha OCHOBE TEPIICHOHIOB HCIIOIb3YIOT

B KoHIEeHTpaluK 0T 0,05 10 200 MKr/Mi1, IpeAnoYTHTENBHO OT 45 10 200 MKT/MIL

B ele o1HOM IIpeNIOYTHTENFHOM BapHAHTE MIHTENHHOCTH 0OPaGOTKH KIIETOK MHLYKTOPOM

Ha OCHOBE TEPIICHOUIOB COCTABILAET OT 6 110 72 4, MpeAIOYTHTENHHO 16 4.

B CC OAHOM IPEAIIOYTHTCIIPHOM BapHaHTE KIIETKH HMEIOT IIPOHUCXOXIACHHUE H3

HEOIYXOJICBbIX TKaHEH, colepxKaTcsa B CyOBEKTe HIIM HAXOAATCS €X VIVO HIH in vitro.

O6paboTKy MOXHO OCYIIECTBIIATH IyTAMH W CIOCOGAMH, M3BECTHBHIMH CIELMAIHACTAM B
naHHOM obnacty. Tak, Hanpumep, IIPH OCYINECTBICHHH IIPELIATaeMOro B H306pETEHHH cIocoba
in Vitro Ay NpHBENCHHSA B KOHTAKT KJIETOK H MHIHOMTOpPa MOXHO KY/TbTHBHPOBAaTh KICTKH B
NPUCYTCTBHA HMHIYKTOpA B KyJbTYP&IbHOW Cpelle MM IyTeM A00aBI€HHS HHIYKTOpa K
KierkaMm. [Ipu OCYIECTBIEHHH @pemiaraeMoro B H300peTeHHMH crmocofa ex vivo it
NPUBENCHAA MHIYKTOPA B KOHTaKT C KJIETKAMH HJIHM KaHSAMM €ro MOXKHO, HallpUMep, BBOJIWTH B
OpraHu3M CyOBEKTa Iy TAMH, KOTOPHIE H3BECTHBI CIICUHAIMCTY B JAHHOH 00IACTH, IIPEXIE BCETO
MOOBIM M3 MyTeH, KOTOpeIe OOBIMHO NPUMEHAIOT B 06JaCTH TeHHOH Tepamuu. BBemenue
MHIYKTOpa MOXHO OCYIIECTBJIATH PAasAMYHBIMH IYTSMH, HallpUMEp IIyTeM BHYTPHBEHHOTO,
BHYTPHAPTEPUATIBHOFO, BHYTPHOPIOIINHHOTO, IOJIKOXHOIO, YPECKOKHOTO,

BHYTPHTPaxXCalbHOI'0, BHYTPHUMBIIIEYHOTO BBEACHUSA, MCCTHOTO IIPAUMCHECHUS, BHYTPHMKOXHOIO,
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HHTpaHa3aJIbHOI'0, JICTOYHOI'O BBEIACHUS, BBEIACHUS IIyTEM HHTaJsIMUU WX [IYTEM

BHYTpI/I6p0HXI/IaJ'IBHOI‘O, OPAJIBHOI'0 HJIA PCKTAJIBHOI'O BBEICHUA.

B eme ogHOM NpeANOYTHTENHHOM BapHaHTE B KAUeCTBE HHJYKTOpa Ha OCHOBE TEPIICHOHIOB
MOXHO HCIOJIBb30BaTh Ipenapar "Abucun", "Abucuia-1" wim "Abucui- 2", kaK TaKOBOH HMJIH C
HEeNEBOM 00aBKOH, IpeACTaBISIOWEd cOO0H ONHBKOBOE, HOJCOJHEYHOE, JIBHAHOE, COEBOE,

KOKOCOBO€ WJIH apraHoBOC MaciIO U BUTAMUH E.

YKkazaHHBIe TIpenapaThl MOXKHO BBOAMTH IIEPOPAIBHO MM HAPYXXHO, HaIIDHMEP B BHAE 3-
20%-H0ro mo Macce MacJIHOTO pacTBOpa, Hampumep 3-15%-HOro Mo Macce CIAHOTO pacTBopa,
B 4aCTHOCTH 3%-HOro, 4%-Horo, 5%-Horo umd 15%-Horo 1o Macce MacisHOTO pacTBOpa (B
OJMBKOBOM, IIOICOJIHEYHOM, JIBHSHOM, COEBOM, KOKOCOBOM HJIM apraHoBOM Macje), B BHJE

KarcyJ1, IMIOCOM, CIIPeeB, KpeMa U IPYTHX JIEKAPCTBEHHBIX (OPM.

YKa3aHHBIA TEXHUYECKHH De3yNbTaT JOCTHIaeTcs TakKe Onaroiaps TOMY, 9TO IIpH
OCYIIECTBJICHHH CIIOCO0a CTHMYJIAIMH ayTodaruu wiu Mutodarud s JISYCHHS COCTOSHUS,
aCCOIMHMPOBAHHOIO C MHUTOXOHJIPHANBHOH MUChYHKIMEH y cyOBeKkTa, co cTaaueil BBeICHHS
HHIYKTOpa B 3(Q(EKTHBHOH J03e B OpraHM3M CyOBEKTa B KadecTBE TAKOTO HHIYKTOpa
HCIOJB3YIOT HHAYKTOD Ha OCHOBE TEPNCHOMIOB, H3BIICYCHHBIM H3 pAacTEHHMi ceMeHcTBa
Pinaceae, nanpumMep: pona ens (Picla), pona cocna (Pinus), pona xenp (Cedrus) u pola muXTa
(Abies), u mmerommuii cinemyomue (GU3MYECKHEe KOHCTAHTBL: KHCIOTHOE 4HCIO oT 70 mo 90,
4HcyIo oMbUIeHUS OT 100 o 130, a¢uprOe uncio ot 10 mo 60, noxaszarens npenomitenus ot 1,50

Io 1,52.
CyOBeKTOM ABIISIETCH YETIOBEK.

Cocrosnue, accOMMMPOBAHHOE C MUTOXOH/PHAIBHON TUChYHKIHEH, BHIGPAHO H3 COCTOSHHS,
BIUJIIOYAIOINEr0 MyTAllM¥l W/WIH JSIHICHETHYECKHe HApYyIIEHHs MHTOXOHIPHATBHOTO WIH
ANCPHOTO TICHOMA, TIPHBOAAINME K HApymeHWI0 MuTodaru#, nedpekrtaM MopQoNOTHH
MHTOXOHIDHA M HapyIIeHHsM MeMOPaHHOrO NOTEHIHAla WTOXOHAPHHM, M COCTOSHHS,

BKJIFOYAIOIIETO TU30COMHBIE 00JIE3HH HAKOIUICHHS.

B onHOM 3 NpeaNOYTHTENLHBIX BapHAHTOB, HHIYKTOD HA OCHOBE TEPIECHOMIOB BBOIST B
opraHusM cybOhekTa B Jio3e OoT 4 10 40 MI/KT Beca Tenma, MPENOYTHTENHHO B f03e oT 4 mo 24

MI/KT Beca Tena.

BBG,IIGHI/IC HHAYKTOpa MOXHO OCYINCCTBIATL pa3sIHIHBIMU IIyTsIMH, HAaIIpUMED IIYTEM
BHYTPHBEHHOI'O, BHYTPHAPTCPHAILHOIO, BH}’TpI/I6pIOIIII/IHHOFO, IIOJKOXHOI0, YpECKOXHOTIO,

BHYTPHTPAXCATTHHOI'0, BHYTPUMBIINIEYHOI'O BBEOCHUA, MECTHOTO IIPHMEHCHHUS, BHYTPHKOXHOTO,



WO 2022/071829 9 PCT/RU2021/000526

HHTPaHa3aldbHOI'0, JICTOYHOTO BBEACHHSA, BBCICHHUA IIyTCM  HHTIALUA  HIIM IIYTEM

BHYI’pI/I6pOHXI/IaJ'IBHOF0, OPaJIBHOTO UJI PEKTAJIBHOI'O BBEICHHA.

B elle oqHOM IpeANOYTHTENLHOM BapHaHTe B Ka4eCTBE HHAYKTOPA Ha OCHOBE TEPICHOHIOB
MOXXHO HCIIONIb30BaTh npemapar "Abucun”, "Abucun-1" unm "A6ucui-2" Kak TaKOBOH WM C
LleneBOH A00aBKOH, mpencTaBismolel cofoil OMMBKOBOE, MOCONHEYHOE, JBHIHOE, COEBOE,

KOKOCOBO€ HJIH apraHoBOe Macjio ¥ BUTaMuH E.

YKasaHHble NpenapaTsl MOXHO BBOJWTH [IEPOPAILHO WM HApYKHO, HAIpHMEp B BUAE 3-
20%-noro mo Macce MacISHOTO pacTBOpa, HampuMmep 3-15%-HOro mo Macce MacisSHOTO
pactBopa, B 9acTHOCTH 3%-Horo, 4%-moro, 5%-Horo mmu 15%-HOro Mo Macce MacJITHOTO
pacTBopa (B 0IIMBKOBOM, MIOJICOITHEYHOM, JTBHSHOM, COEBOM, KOKOCOBOM HJIH apraHOBOM Mmace),

B BUJIE KaIICYII, JIATIOCOM, CIIPEEB, KPEMA H IPYTHX JIEKAPCTBEHHBIX (GOpM.

YKa3aHHBIA TEXHUYECKUH PE3YIBTAT NOCTHIACTCA Jayee 61aroaaps MPUMEHEHHIO HHAYKTOpa
Ha OCHOBE TEPICHOHIOB JUI1 CTHMYJIALMH MHTOGArHMH B KJIETKaX. YKa3aHHOE NPHMEHEHHE
npexycMarpuBaeT 0o0paboTKy KI€TOK HHAYKTODOM HA OCHOBE TEDIECHOMIOB, B KauyeCTBE
KaKOBOI0 MHIYKTOPa HUCHOJB3YIOT B 3(¢(EKTUBHOH KOHIIEHTpALMM MHAYKTOp, H3BJICHECHHEI H3
pacTeHnii cemeiicTBa Pinaceae, Hampumep: poxa enb (Picla), pona cocna (Pinus), poma kemp
(Cedrus) u pona muxta (Abies), 1 uMeromui creqyromue GH3MIECKHE KOHCTAHTHL: KHCIOTHOE
qucio ot 70 go 90, wucno omputenus ot 100 qo 130, s¢uproe wmcno ot 10 mo 60, mokasares

npenomiieHus ot 1,50 mo 1,52.

B oxHoM u3 NPCAIIOYTHTCIBHBIX BADHAHTOB HHAYKTOP HAa OCHOBE TCPIICHOU OB HCIIOIB3YIOT

B KoHUeHTpanu# ot 0,05 1o 200 Mxr/Mi, npeamodTuTensHo oT 45 10 200 MKr/miL.

B eme ofHOM peanOYTHTENLHOM BapHaHTE ITHTENLHOCTh 0OpPaGOTKH KIETOK HHAYKTOPOM

Ha OCHOBE TEPHEHOMIOB COCTABIIAET OT 6 110 72 |, IpeANOYTHTEIBHO 16 .

B CI¢ OAHOM TIIPEAIIOYTHTEIIBHOM BapHaHTE KJIETKH HMCIOT HNPOHUCXOXICHHC H3

HEOIyXOJIEBbIX TKAHEH, collepxkarcs B CyOBEKTe HiIH HAXOAATCS €X Vivo MM in Vitro.

OGpaboTKy MOXHO OCYIECTBISATH IyTAMH M CHOCOGAMH, H3BECTHBIMH CIICHHAIMCTAM B
AaHHOH oOmactu. Tak, HampuMep, NPH OCYINECTBICHUH IIPEUIAraeMoro B H300peTeHNH crocoba
in Vvitro U OpHBENCHHS B KOHTAKT KIETOK U MHIHOHTOpa MOKHO KyIbTHBHPOBATH KIETKH B
IPUCYTCTBHH HHIAYKTOpa B KYJIbTypDalbHOH Cpele MM IIyTeM A00aBlieHHs HHIyKTOpa K
kierkaM. IIpu ocymiecTBICHHH npemiaraeMoro B  H300peTeHMH crocoba ex vivo s
TIPUBENACHHUS HHIYKTOPA B KOHTAKT C KIETKAMH MJIH TKaHSAMH €0 MOXHO, HallpHUMED, BBOIHTH B
OPraHu3M CyOBEeKTa Iy TAMH, KOTOPEIE H3BECTHBI CICIUANINCTY B JAHHOM 06JIACTH, IPEXIE BCErO

moObM U3 MyTeH, KOTOpsle OOBMHO NPUMEHSAIOT B OGJACTH TeHHOH Tepamuu. BeexeHue
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MHJYKTOpA MOXXHO OCYIIECTBJSTH PA3sMYHBIMU IyTSMH, HalpHMep IIyTeM BHYTPHBEHHOIO,
BHYTPHAPTEPUAIBHOIO, BHYTPHOPIONIMHHOTO, IOJIKOXHOTO, YPECKOIKHOTO,
BHYTPUTPaXealbHOI0, BHYTPUMBILIEYHOTO BBEJCHHS, MECTHOTO IPHMEHEHHUS, BHYTPUKOXKHOTO,
HHTPaHA3aJIbHOTO, JIETOYHOTO BBEICHHS, BBEICHHS IIyTEM HHTALILMA HWIH  [OyTeM

BHy’l’pPI6pOHXHaJ'IBHOI‘0, OpaJIbHOTO MK PCKTAIBHOIO BBEACHUA.

B emme onHoM npeanodyTHTENEHOM BapuaHTe B KaYeCTBE HHAYKTOPA Ha OCHOBE TEpIECHOUIOB
MOJXXHO HCIOJNb30Barh npenapat "Abucun”, "Abucuia-1" uan "AGucuia-2", Kak TaKOBOM HIIH C
esieBodl 10GaBKoH, mpeicTaBILIOmEd coGON ONMBKOBOE, IOACOTHEYHOE, JILHSHOE, COEBOE,

KOKOCOBO€ HJIH apraHOBO¢ Macio U BUTaMHH E.

YkazaHHbIE MpenapaThl MOXKHO BBOJUTH IIEPOPANBHO MM HAPYXKHO, HanpuMep B BUAE 3-
20%-Horo mo Macce MacJSHOrO pacTBOpa, HampuMmep 3-15%-HOro MmO Macce MaciSHOTO
pacTtBopa, B 4acTHOCTH 3%-Horo, 4%-Horo, 5%-"Horo wnu 15%-HOro mo macce MacJITHOIO
pacTBopa (B OIMBKOBOM, IOJICONTHEIHOM, JILHSHOM, COEBOM, KOKOCOBOM HIIH apraHOBOM Mmacie),

B BHJIE KaIICYJI, JIAIIOCOM, CIIPEEB, KPeMa M JPYTHX JIEKapCTBEHHBIX GOpM.

YKa3aHHBIA TeXHAYECKHUE PE3yNBTAT JOCTHIAESTCS TakKe 61aroqaps IpUMEHEHHIO HHAYKTOpa
Ha OCHOBE TCPICHOHIOB JULL CTUMYIALHMH ayTodarud B KJIETKaX. YKa3aHHOE INpPHMEHECHHE
npeaycMatpHBaeT 00paboTKy KIETOK HHAYKTOPDOM Ha OCHOBE TEPIEHOMIOB, B KauecTBe
KaKoBOTO MHIYKTOpa HCIOJB3YIOT B 3QPEKTHBHON KOHIEHTPALUY MHAYKTOP, M3BICUYCHHBIH U3
pacrennii cemelictBa Pinaceae, nampumep: pona ens (Picla), pona cocma (Pinus), poma kemp
(Cedrus) u pona nuxta (Abies), ¥ UMeromumil clemyomue GU3MIECKHE KOHCTAHTHI: KACIOTHOE
qucno ot 70 1o 90, uncno omeutenns ot 100 mo 130, s¢uproe gucno ot 10 go 60, moxasarens

npexoMmnernns ot 1,50 no 1,52.

B oxxoMm u3 TIPEIIIOYTHTC/IBHBIX BapHAHTOB HHAYKTOP Ha OCHOBE TEPIICHOUIOB HCIOJIB3YIOT

B KoHueHTpauuu ot 0,05 g0 200 MKr/Mi, npeanoyTuTensHo oT 45 1o 200 MKT/MiL.

B CIIe ONHOM NOPEAINIOYTHUTEIIPHOM BapHaHTE OIUTEIbHOCTD 06pa60TKI/I KICTOK AHOYKTOPOM Ha

OCHOBE TEPIEHOUIOB COCTABJIAET OT 6 0 72 4, MPEIIOYTHTENBHO 16 4.

B eme OJHOM IIPSANOYTHTCIPHOM BApHAHTC KIETKA UMEIOT [IPOUCXOXICHHUE M3

HEOMYXOJIEBBIX TKAHEH, CONEPKATCA B CyOBEKTE HIIH HaXOAATCA €X VIVO MM in Vitro.

O6paboTKy MOXHO OCYINECTBIISTH NyTAMH H CIOCOOaMH, M3BECTHBRIMH CIENHAIMCTaM B
AaHHON 00nacTy. Tak, HanpuMep, IPH OCYIIECTBICHHH IPELTAraeMOro B H300PETeHHH Croco6a
in vitro Ui NpHBENIEHAS B KOHTAKT KICTOK A MHTHOMTOpPA MOXHO KYJIBTHBHPOBATH KJIETKH B
NPHCYTCTBHU MHAYKTOPA B KyJIbTYPAIbHOM Cpelie M MyTeM HoGaBiieHHs HHAYKTOPa K KIETKaM.

Ilpn ocymecTsnennn npennaraeMoro B H300peTeHHH cmocoba ex Vivo JUIf IpHBENCHHS



WO 2022/071829 11 PCT/RU2021/000526

HHAYKTOpA B KOHTaKT C KJIETKaMHU HJIH TKaHAMH €0 MOXHO, HallpyMep, BBOAUTE B OpraHusm
CY6'I>eKTa ITyTSAMH, KOTOPbIC H3BECTHEI CHEUAIUCTY B JaHHOH o6nacrn, OpexXaec BCEIro JMOOBIM
Hu3 HYTCﬁ, KOTOpEIC OOBIYHO IIPpUMCHAIOT B obylacT TreHHOM TEpaIiuu. Brenenune HHOYKTOpa
MOXHO OCYIIECTBIIATH PasINYHBIMH MMYyTAMH, HaIlipuMeEp IIyTCM BHYTPHBECHHOTIO,
BHYTPpHapTEpHANBHOTO, BHy’I‘pI/I6pEOHII/IHHOI"O, ITOOKOXHOI'O, YPECKOKHOTr O,
BHYTPHTpax€albHOr0, BHYTPHUMBILICYHOIO BBCICHHS, MECTHOI'O IIPUMCHCHHS, BHYTPHKOXHOTIO,
“ HHTPAHAa3aJIbHOIO, JICTOYHOI'O BBEICHHUS, BBEIEHHS OyTEM HHTAMUIUK HIIH [IYyTeEM

BHy’I’pHGpOHXI’IaJIBHOFO, OpaJIBHOI'O HJIM PCKTAIHLHOT'O BBEICHHUA.

B eme oqHOM NpeIIOYTUTENLHOM BAPHAHTE B KadUeCTBE HHIYKTOpa HA OCHOBE TEPIICHOMI0OB
MOXHO HCIIOJIB30BaTh npemnapar "Abucun", "Abucun-1" wim "A6ucun-2", kak TaKOBOH WK C
neneBod 00aBKOH, INpencraBisromeil coGoil OIMBKOBOE, MOACOJIHEYHOE, JIbHAHOE, COEBOE,

KOKOCOBOC HMJIH apTraHOBOE MAaclio H BUTaMUH E.

YxazaHHbI€ IPeTapaThl MOXHO BBOJUTDH NEPOPATHHO HMIIM HAPYXKHO, HallpuMep B Buzae 3-
20%-Horo mo Macce MacCiISHOrO pacTBOpa, HampuMep 3-15%-HOTO MO Macce MAacigHOTO
pacTBOpa, B 4acTHOCTH 3%-Horo, 4%-Horo, 5%-Horo miaH 15%-HOro Mo Macce MACISHOTO
PacTBOpa (B OJIMBKOBOM, NOJICONTHETHOM, JIHHSHOM, COEBOM, KOKOCOBOM HJIH apraHOBOM Macie),

B BHJE KaIICyJI, JINIIOCOM, CIIPEEB, Kp€Ma U ApYTHX JIEKapCTBCHHEBIX d)OpM

YKa3aHHBIA TeXHUYECKUH Pe3y/IbTaT NOCTHraeTCs Jasee 61aronaps MPEMEHEHHIO HHAYKTOpa
Ha OCHOBE TEPICHOUIOB NIl CTUMYJIALMHA ayTo)arud Hix MUTO(DAruH s JedeHHs COCTOAHUS,
acCONMMPOBAHHOIO C MHTOXOHJAPHAIBHOA MUCPYHKIWMEH y cyObekTa. YKazaHHOE IIPUMEHECHHE
NpeyCMaTpUBACT CTATMIO BBEACHHUS HHAYKTOpPA B 3 ()EKTHBHOM 03¢ B OpraHu3M cyObhekra. B
Ka4eCTBE TaKOI0 HHAYKTOpA HUCHOJB3YIOT HHAYKTOP Ha OCHOBE TEPHEHOM/OB, M3BJICUCHHbIH 13
pacTenuit cemeiicTBa Pinaceae, Hanpumep: poma emb (Picla), pona cocua (Pinus), poxa Kenp
(Cedrus) u pona muxra (Abies), # HMetomuil cienyouHe (HIHICCKHE KOHCTAHTHL KHCJOTHOE
qucio ot 70 mo 90, yucno oMmbuienus ot 100 no 130, a¢upHoe umcio ot 10 go 60, mokazarens

npenomienus ot 1,50 mo 1,52.
Cy6bexToM ABIACTCS YEIOBEK.

CocrosiHue, acCONMHMpOBAHHOE C MHTOXOHIPHAIbHOH muchyHKUHEH, BbIOpaHo 3
COCTOSIHHS, BKIFOYAIOMIET0 MyTAllHH H/UIIM STHI€HETHYECKHE HAPYIIEHAS MHTOXOHIPHATEHOTO
WA SJICPHOTO T€HOMa, NPUBOISINME K HapymeHMIo MuTodarud, nedexkram MopQONOTrHH
MHTOXOHIpMH H HapymeHWsM MeMOpaHHOro MOTEHIMAla MHTOXOHIAPHH, M COCTOSHUS,

BKIIIOYAIOMIETO JIM30COMHEIE 0OJIe3HH HAKOILICHHUS.
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B oxHoM u3 mpennoYTHTENBHBIX BapHAHTOB, HHAYKTOP HA OCHOBE TEPIICHOMIOB BBOIAT B
OpranmsM cydbekTa B m03e oT 4 no 40 MI/Kr Beca Telna, IPEeNOYTHTENRHO B o3e oT 4 1o 24

MI/KT Beca Tena.

BBGIKCHI/Ie HHAYKTOpa MOXHO OCYIICCTBIATH pasiH4YHBIMH IIYTAMH, HAIIpUMEp IMyTEM
BHYTPHBCHHOI'O, BHYTPHAapTEpPHAIbHOIO, BHy’I’pH6pIOIHPIHHOFO, IIOOAKOXHOI'0, YPECKOXHOTIO,
BHYTPHTPaX€aJlbHOI'0, BHYTPHMBIIIIEYHOI'O BBCACHHUS, MECTHOTO IIPHUMEHEHNUA, BHYTPHKOXHOTIO,
WHTPaHA3allbHOIO, JIETOYHOI'0 BBEACHUSA, BBEICHHS IIYTCM  HHTalsIUd KM  IIYTEM

BHYTpPI6p0HXI/IaJIBHOFO, OpaJIbHOTO HJIM PEKTAJILHOTO BBEIOCHHS.

B eme onHOM npennodTHTEIEHOM BapUAHTE B KaYeCTBE HHAYKTOPA HA OCHOBE TEPIICHOK OB
MOXHO HCIIONIB30BaTh mpenapar "Abucun”, "AbGucun-1" mwin "A6ucun-2" Kak TakoBOH HIH C
neneBo# N00aBKoH, mpeicTapisomeif co0oif ONMBKOBOE, MOJCONHEYHOE, JIHHAHOE, COEBOE,

KOKOCOBO€ HJIH apraHoBO€ Macjo U BUTAMHH E.

YxazaHHbIEe Npenaparsl MOXHO BBOJMTH HEPOPANLHO HIH Hapy>XHO, HallpUMep B BHIE 3-
20%-HOro mO Macce MAacISIHOTO pacTBOpa, HampuMep 3-15%-HOro Mo Macce MACTSHOTO
pacTBopa, B 9aCTHOCTH 3%-Horo, 4%-Horo, 5%-Horo uma 15%-HOro 1O Macce MacisSHOro
pacTBOpa (B OJIMBKOBOM, IIOICOIHEYHOM, THHSIHOM, COEBOM, KOKOCOBOM HIIH apraHoBOM Maciie),

B BHJI€ KaIICYJI, JILIIOCOM, CIIPEEB, KPEMA M IPYTHX JICKapCTBEHHBIX (OPM.

Brarogaps HMCHONB30BaHMIO NEHCTBYIOMIErO BEHmECTBA HA OCHOBE TEPIIEHOM/IOB,
H3BJICYCHHBIX M3 DacTeHHH cemeiictBa Pinaceae, mampumep: pona ens (Picla), poma cocHa
(Pinus), pona xenp (Cedrus) u poma muxTa (Abies), nocTuraercss crabUIbHAS U CyLIECTBEHHAA
aKTHBH3ALMM ayrodaruM B MHTO(ArM# B KJIETKAaX IPH IIOJTHOM HCKIIOYEHHH BO3MOMXHOCTH

TOKCHYECKOr'O BO3JCHCTBHS HA KJIETKY.

Brarogaps  ucmomb3oBaHMIO  NEHCTBYIOIIErO BeIECTBA HA OCHOBE TEpHEHOH/IOB,
H3BJICYCHHBIX M3 pacTeHH#t ceMeiictBa Pinaceae, manmpumep: poma ens (Picla), poma cocHa
(Pinus), poma xenp (Cedrus) u pona muxta (Abies), mocTuraercs cTaGHIBHOCTD Impoliecca H
pesynpTaTa aKTHBH3AUMH ayToQarMd M MHTOGAarMd B KIETKAX NpPH IIOJHOM HCKIIIOYEHHH
BO3MOXXHOCTH TOKCHYECKOrO BO3ZECHCTBHUS Ha KJIETKY, YTO OBACHAETCS CTAGHIBHOCTBIO COCTaBa
M  XapaKTePUCTHK M OTCYTCTBHEM TOKCHYHOCTH HCXOJHOTO DAaCTHTENHHOTO  ChHIPhS,

H3BJICKacMOro U3 YKa3aHHBIX paCTCHHﬁ.

Hcrons30BaHne yKasaHHOro BBIIIE HHIYKTOPA HA OCHOBE TEPIHEHOMAOB M, B 9aCTHOCTH,
npenapara "AGucun", "A6ucui-1" mwm "AGucHn-2" Kak TaKOBOIO WIH C HENeBOoi J0OABKOM
TNO3BOJIET NOOUTHCA CyMECTBEHHOH aKTHBH3AaLUM ayTodarud W MHTOAruy B KieTKax 6e3

HCOGXOIII/IMOCTI/I HCIIOJIb30BAHUA HHAYKTOPOB Ha OCHOBE TCPIICHOUIOOB C  JpPYTrHMH
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napaMerpaMu, KOTOpbIe HOJIYYEHBI 10 UHOH TEXHOJIOTHH U 3(b(beKTI/IBHOCTI> OenCTBHA KOTOPBIX

CIIE TOJIBLKO NPEACTOUT NNPOBEPATHh U TOKA3bIBATh.

[Ipenaparer "AGucun-1" u "A6ucuna" u crmocobsl ux NOJTyYeHHUsI OIMCaHbl B mareHTax RU
2054945, RU 2198653.

Ipenapar "A6ucmn-2" u cnoco6 ero momyueHHs omucaHbl B marenTe RU 2338547.
Ilpenapar "AGucmi-2" nomydeH Ha OCHOBe KaIlICyTbHOTO JKCTPAKTAa pAacTEeHHM ceMelcTBa
Pinaceae, momBEepKEHHBIX KPaTKOBPEMEHHOMY CTPECCOBOMY BO3JEHCTBHIO, U COHEPXKHT

CIEAYIOIIHEC KOMIIOHECHTHI:

CEKBHTEPICHOU/IBI 3-6 macc.%,
HEHTpaIbHBIC UTEPIEHOH IbI 11-15 macc.%,
JHTEPIIEHOBBIE KHUCIOTEI 23-24 macc.%,
TPHTEPIICHOBBIE KHUCIIOTHI 8-16 macc.%,

HEHaACBhIILICHHBIC U HACHIIICHHEBIC

KUPHBIC KUCJIOTHI 0,1-0,3 macc.%,
(beHONBHEIE COeIMHEHUS 0,1-0,2 macc.%,
MOHOTEPIICHOUIB] OCTaJILHOE,

IIPA 3TOM COJCpKaHHE MOHOTEPIICHOH 12 6opHHnaueTaTa JOJDKHO COCTABJIATHP HE MEHEe 10,0

Macc.% OT 06IIero cocrapa TEPIIEHOUIOB.

TepHCHOPII[Haﬂ KOMIIO3HIHS NIPEACTABIAECT coboit TYCTYIO XXHAKOCTH C IIBETOM OT XXEJITOrO
MpO3pavyHOro OO0 MOJOYHO-0eI0ro co CHeIII/I(beI‘ICCKI/IM 3anaxoM H HMeECT CIICAYIOHEC

(1)I/I3I/I‘ICCKI/IC KOHCTAHTHI:

KHCJIOTHOE YHCIIO 70-90,
YHUCIIO OMBUICHHA 100-130,
adupHoe wmcIo 10-60,
MOKAa3aTellb MPEeTOMIIECHUS 1,500-1,520.

Hwmxe CYITHOCTH I/I306peTeHI/ISI MOSICHSETCA CO CCHUIKOM Ha IpujIaracMpl€ K OIIUCAHHUIO

rpaq)quecme MaTCpHaJIbl, HA KOTOPBIX ITOKa3aHO:

Ha ¢ur. 1- omeHKa MeraboJUYecKON AKTHBHOCTH KIIETOK, obpaboranusix "AGucuiom" B

Pa3s/IMYHBIX KOHUCHTPAIUIX,
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Ha Gur. 2 — OLEHKA CHWXEHHS MHUTOXOHIPHAILHOTO MOTEHIIHANA, BEI3BaHHOTO "AGucuioM” B

MMMOpTaIn30BaHHbIX KieTkax MRCS u ¢pubpobnacrax nerkux Lech-4,

Ha ¢ur. 3 — olEHKa BIHSHHS IPEJBApUTENHHON 0OpaboTKH "AGHCHIOM" Ha HAKOIUICHHE
KOHBIOraTa JIerkoi nenu 3 u ¢pocharuaunsradonamua (LC31I) B TpancopMupoBannsix SV-40
sMOpHOHaIBHBIX GuGpobiacTax nerkoro (MRC5-V40) no pesynsraTaMm JAEHCHTOMETPHYECKOTO

aHaI¥3a OTHOCUTEIBHO BHYTPCHHET O KOHTPOJISI K

Ha ¢ur. 4 — ounenka murodparmm B Kkiretkax MRC5-SV40 mpu o6paboTke IpemaparoM B
KOHIEHTpaIusx 25 u 50 Mxr/min depes 24 u 72 u: A, B — koHTposbHEI o6paser (JIMCO, 0,5%),
C — 24-yacoBas obpaGoTka B KOHUEHTparuu 25 mkr/mi, D — 24-gacoBad o06pabGoTka B
KoHUeHTpaunu 50 mxr/mi, E — 72-yacoBas 06paboTka B KonmeHTpamuu 25 Mkr/mi, F — 72-

4acoBas 06paboTka B KOHIEHTpaMu 50 MKI/MIL

BosMoxxHOCTB OCYINCCTBJICHHS I/I306peTeHI/I5I MOXeT OFBITh HOATBEPXACHA CIICOYIOIHUMHA

[IpAMEpaMH.
O1eHKa MUTOXOHIPHAIBLHOTO MMOTEHIHAIA

Kiterkn MRC5-SV40 u Lech-4 BriceBanu Ha 12-nmyHouHsle mwiaHmeTsl o 40000 KIeTOK Ha
myHKy. Ha cnemyrommii nenp nposomum o6paGoTKy mnpemapatom "AGHCHI" B IIHPOKOM
Axana3oHe KoHUeHTpammit (25-200 mxr/mi). Yepes 16 4 xietku okpammpamy 1008M u 2008M
MeTHIOBEIM 3¢ upoM TeTpameTtmiipogamuta (TMRM) dupma Thermofisher Scientific) B TeueHue
30 muH npu 37°C. B xavecTBe IONOXHTEIBHOrO KOHTPOJSL HCTIONB30BatH IMKM pOTEHOH M
10MxM  pazoOmmurens  OKHCIUTENBHOTO (OCHOPHINPOBAHMS, NPEICTABIAIOLMA COBOM
KapOoHumuanua-4-(tpupropmeroxcu)penmarunpason (FCCP) (¢pupma Sigma-Aldrich). ITeper
H3MEPCHUEM KIIETKM OKpAaIllMBaJIH Ha >XU3HECHOCOOHOCTh ¢ IIoMomplo 4',6-IHaMHUIMHO-2-
¢ennnunnona (DAPI) (pupma Sigma-Aldrich) B xoHnentparmum 1 Mir/mi. ®ryopecHeHIHO
ACTEKTHPOBAIH ¢ oMowsio murodryopumerpa BD LSRFortessa (dbupma Beckman Dickinson).
AHanu3 mpoBoUiIHA ¢ oMoIbIo nporpammsl Flowing Software 2.0 (gupma Perttu Terho, Turku
Centre for Biotechnology). PesynbraTsl mHONy4eHBI Ha OCHOBE TpeX HE3ABHCHMBIX

3KCIIEPUMEHTOB C TPeMs OHOJIOTHYECKHMH ITOBTOPHOCTAMH.
Onenka ayrodarnu 1 Mutodharau

Ounenky ayrodarmi NpOBOAMIM Ha NaHENHd  KICTOYHBIX  JIMHMHA, CTaGHILHO
9KCNPECCUPYIOIINX PEHNOPTEPHYI0 KOHCTPYKIMIO M3 2 ciauThiX OenxoB EGFP  (zenemnsrit
¢ryopecuentusit 6enox) u LC3. OGpaborky npenapatoM "AGHCHI" IPOBOLMIM B IUPOKOM
Juana3zoHe KoHIeHTpanui (25-200 Mxr/mi) B Teuenne 16 9acoB. B kauecTBe MOJOKHUTEIHLHOIO

KOHTPOJI1 HCNONb30BaiM panaMuluH (R0395, dupma Sigma-Aldrich).
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JUist oueHKH MHTOGAarud MCHMONB30BATH JHHMIO KIeTok MRCS5-SV40, crabuisHoO
OKCIPECCHPYIOMUX PENOpTepHYI0 KOHCTpyKuuio EGFP-mCherry-FIS1, xotopas comepxur nBa
ryopecueHTHBIX Geka 1 B KOTOPOii TanaemHas MeTka mCherry-GFP npukperiesa k CHTHAITY
JIOKaNN3aliH Hapy>XHOH MHTOXOHAPHUAILHOM MeMOpaHbl, NOIYy4EHHOMY u3
MuToxoHApuanbHoro Genka FIS1 (ammuokmcnorer 101-152). B kadecTBe MONOXKHTEIBHOIO

KoHTpoJt uenons3oBaiu FCCP (dupma Sigma-Aldrich).

Krerxku obpabatsiBami mpemapatoM "AGuckn" B KOHNEHTpamusax 50 MKr/MI W 25 Kr/Mil B

TeueHHue 24 vwim 72 4acos.

st nerexunu mmtodarku B Knetkax Lech-4 mx obpabGartsBamu mpemapatrom AGucnn" B
KOHIICHTpalHsax 25 Mxr/Mi u 50 MKr/M1 B Tedenue 24 wiu 72 gacos. [To okoHYaHHH HHKYGAUHH
KIeTkH B TedeHHe 20 MuHYT okpammBatd npd 37°C 200HM [OTeHIHMAT-3aBHCHMBIM
kpacureneM MuTOXOHApuA MitoTracker Red CMXRos ¢upma Thermofisher Scientific), 100aM

LysoTracker Green (dpupma Thermofisher cientific).

Jind mosy4eHus u300paxeHu#t HCIIOMB30BaTH MUKPOCKOIE! Axiovert 200 (dpupma Carl Zeiss)

u KoH}oKanbHEIH Mukpockon Leica (gpupma Leica Microsystems).
MTT-ananu3

Kietkn manuun MRC5-SV40 BoiceBanu B 96-nyHOuHBIH miaHmeT mo 5000 KieTok Ha JIYHKY,
KyneTHBHpoBanH B 100 mxn cpenst DMEM (mmrarensHas cpena, MOAMMHIHPOBAHHAS IO
cnocoby JlymsGexko) ¢ 5% FBS (tberansnas 6bruns cuiBoporka) npu 37°C u HHKyOHpOBaJIHA B
TeyeHue 48 4. [lanee B TedeHue cyTok ob6pabaThiBany npenaparoM "A6GucH" (B KOHIEHTPALHH
0,9, 11, 15, 25, 50, 93, 125, 147 u 186 mxr/mi) mpu 37°C. Onenky ypoBHs MeTaboIM3Ma KIETOK
MpoBOAHIH ¢ noMompio MTS-tecta (mabop CellTiter 96® mia HepanMOAKTHBHOTO aHAIH3a
npomudepanmu  kierok (MTT), ¢upma Promega) B cooTBercTBHH ¢ IIPOTOKOJIOM
npou3BouTeNs. ONTHYECKYIO IUIOTHOCTH OKPAIIEHHOTO BEIIECTBA, NPOIOPHHUOHATBHYIO
YPOBHIO MeTabONM3Ma XH3HECTOCOOHBIX KIETOK, H3MepaiH Ipd 590 HM C ODOMOIIBIO
IaHmerHoro pupepa (dupma Tecan). 3atem METONOM pErpecCHOHHOrO aHAMM3a BBIYHCISIM
3naveHus [Cso, a Takke KOHLIEHTPAlUM, NP KOTOPHIX Habmonancs HamGolee WHTEHCHBHBIH

KJIETOYHEIH MeTabOoIH3M.
BectepH-OnoTTHHT

Knerkn Lech-4 xymbTuBHpoBanM Ha dYamkax Ilerpy mmamerpoM 35 MM o IIpH
xoHdmosnTHOCTH 50% mMpoBoxHIM 06paboTKy npenaparoM "A6ucun" B 5% DMEM ¢ 5% FBS
npu 37°C B Teuenne Houn. Ilocne uHKyGaMM KiIeTKH IPOMBIBATH XonoqusmM PBS (pocdarHo-

OydepHbIi coneBoii pacTBop) M MH3upoBaty B 200 MKJI PEMOPTEPHOrO JIH3UPYIOLIETO 6ydepa
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(dupma Promega), comepxalmero Kokrteins wurru6uTopoB mpoteas (NeP8349, ¢upma Sigma-
Aldrich), cornacHo WHCTpyKUMM Npou3BoauTens. JIM3aThl HEHTPHpYTHPOBATH B TedeHHe 15
muH 1ipu 12000g u n3Mmepsuin obimee conepixanne Genka B cynepHataHTe 6enka mo Bpaadopay.
benku  pasgensim  3nexTpodope3oM B NONMAKPHIAMHIHOM TIelde B IPHCYTCTBHH 12%
monenmicynsbara Harpus (SDS) no JIsmmum U ocymecTBIsnH 31eKTponepeHoc Ha I1IBJ[®-
MeMOpany Amersham Hybond P, 0,45 mxm (dupma Amersham Biosciences, GE Healthcare) B
6ydepe mns mepenoca TosGuH (25MM Tpuc, 192MM riummun, 20% (06/06) staHoxa, pH 8.3).
MembOpass1 Gnokrposanu B 4%-HoM pacTBope 0GedxuperHoro monoka B ®CBT (®CB ¢ 0,05%
Teuna 20) B TeueHne 1 uyaca mpu KoMmHaTHOM Temmeparype. WHKyGarmio ¢ NEpBUYHBIMH
aHTHUTCIAMH NIPOBOJMJIM B Te4YCHHE HOYM IpH 4°C cO BTOPUYHBIMH aHTHTENAMH (KO3bH
aHaTHTeNa K KponmuubeMy IgG-HRP, sc-2004, ¢upma Santa Cruz Biotechnology) u B Teuenme 1
Haca IPU KOMHATHOW Temmeparype. [T MpOsBIEHHA HMCIOIB30BAINA XEMHIIOMUHECIICHTHBIH
cyberpar Tina Immobilon Western Chemiluminescent HRP Substrate (¢pupma Merck-Millipore,
Sigma-Aldrich), ompenenss CHrHAN XEMHIIOMHHECIEHIHH C MOMOLIBIO CHCTEMBI TIellb-
noxymentHpoBaHus Bio-Rad ChemiDoc MP Imaging System (¢upma Bio-Rad).
KosmyecTBeHHyI0 oneHKy GeNKOBBIX NOJOC BBITOMHSIIA C HCHOJB30BAHHEM IIPOTPAMMHOTO

obecnieyenns ImageJ (NIH, dpupma Bethesda, mr. Mapunenn, CIIA).
CHHCOK HCTIONIb30BaHHEBIX IEPBUYHBIX AHTHTEN:
— B-actin (D6AS, #8457, pupma Cell Signaling Technology);
— LC3 (D11, #3868, dpupma Cell Signaling Technology).
CrartucTudeckuii aHaIu3
HaHHble NIpeNCTaBIeHb B BUIE CPENHETr0 3HAYECHHMS + CTAHAAPTHAS OMIHOKA.
CrarucTuyecknii aHaH3 BBINONHSUIA C HCIIONBL30BaHMeM t-KpuTeprs CTHIONEHTa.

Cuuraercs, yto p<0,05 ykasplBaeT Ha CTATUCTMYECKH 3HAYMMOE pa3iHdHe. AHAIA3 OBLI

BBINIOJIHCH € KCIIOJB30BaHKUEM MporpaMMbl Microsoft Excel.
Pearents1 111 00paboTku KieTox

Jlist 06paboTky KJIeTOK HCImons30Baid mpemapar "A6ucun" B Bume xuBHUbl or 000
"Wuutaym-@apm”. [lna nomyuenns croxa it o6pabOTKH KIETOYHBIX KymbTyp "AGHCHI"

pacteopsiiu B JIMCO.

Kierxku BolpammBamu B cpeme DMEM, comepxameit 10% FBS, no 50-70%-moit
koHdmoonTHOCTH. Hemocpencteenno mepen o6paboTkoii cTok "AGucun" Pa3BOAWIA B

6ecceiBopoTounoit cpeie DMEM, o6paGotky mposoaunu B cpene DMEM ¢ 5% FBS.
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OTpHuarenbHple KOHTPONH o6pabaThiBank COOTBETCTBYIOEM KommdectBoM JIMCO B cpene
DMEM c 5% FBS.

ITpumep 1: Biausaue "AbGucuna" Ha MeraGoJMYecKyl0 aKTHBHOCTh KIETOK. BiusHue 48-
qacoBo# 00paGoTkh "AOMCHIOM" Ha MerabOJMYecKyl0 aKTHBHOCTH KJIETOK M3YYald C
ucnons3oBanueM MTT-tecta Ha muEMAX >MOpHOHANIBHBIX JTerouyHsix (ubpobractos (MRCS-
SV40 u Lech-4). "AGucun" IpoaeMOHCTPHPOBAI 3HAYHTENBHYIO J0303aBHCHMOCTD (cM. ¢ur. 1).

Paccunrtanusie 3nauenus [Cso

cocrasuin 149,3+0,67 nnma MRC5-SV40 u 152,6+0,52 Mxr/min g Lech-4 cooTBETCTBEHHO
(rabnmuua 1). Kpome storo, obe KJIETOYHBIE JHHHM MPOJEMOHCTPHPOBANHM CYIIECTBEHHOE
IOBBIIICHAE MeTabomm4yecKol aktHBHOCTH (p<0,001) mpm oGpaGoTke IpemapaToB B HH3KHX

KOHIeHTpanusax (9-15 Mxr/mi).

Tabmuna 1: Kinerounsni Mmerabomuzm ¢ MTT-TecTrom

Ne | KiterouHast muHus ICso Hopmuposannsiii | Konnersrpanus | Hopmuposanusit
MKF/MJI OTHOCHTENBHO Ipenapara, OTHOCHTEJIFHO
KOHTPOJIA BBI3BIBAIONIAS. | KOHTPOJIA
YpOBEHB MaKCHMAaJIbHBIH | ypOBEHb
MetabonusMma, % | ypoBeHb MeTabonmusma, %
MeTabonu3ma,
MKT/MIT
1. | OMO6pHoHAIBHEIE 149,3+0,67 50 15 131,5
bubpobnacTsl
JIETKOT 0,
HMMOPTAJIH30BaH-
HbIe BUpycoM sv40
(mrc5- sv40)
2. | IlepBuunsle 152,6+0,52 50 11 128,2
3MOpHOHaNIbHBIE
¢ubpobnacTsr
aerxoro (lech-4)

[Ipumep 2: Bnusaune "Abucuna-1" Ha CHIDKEHHE MATOXOHIPHAILHOrO MOTEHIHAIA

Nmmopranusosannble kietkik MRCS5 m ¢ubpoGnacter nerkux Lech-4 (MRC5-SV40 (A))
MHKYOHpoBam B cooTHOmeHuH 1:4000 "AGucuiom-1" B Teuenne Houn, okpamusamx TMRM u
¢ryopecuennmio kpacutens usMepsinn B kanane PE. UepHas rucrorpamMma Ha Qurype 2
npescTaBisier obpaborannsle "AGHCHIOM-1" KIIETKH; cepas FHCTOrpAaMMa MpENCTABIsAET Ha

¢durype 2 KOHTPOJIBHBIE KIETKH.

ObpaGotka  "AGucmioM-1"  BbI3pIBaNa  OpUOIM3UTENBHO  2-KpaTHOE  CHMJKCHHE

MHUTOXOHApHATLHOTO IoTeHnHrana (p<0,05 (p<0,01)) (cm. dwur. 2 1 TaGmuiy 2).
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Tabnuna 2: Murtoxonapuanbseiii noreHuuan MRCS-SV40, o6paborannsix "Abucuiom-1"
WIH HOCHTENeM (KOHTpPONb) (JaHHBIE MPEJCTaBISAIOT CO0OH CpenHIOI0 HHTCHCHBHOCTD
bayopecuenuuu npu okpammBaHun TMRM, HOpPMaTH30BaHHYIO IO COOTBETCTBYIOIIHAM

KOHTPOJIBHBIM 00pa3iiam)

O6pa3zust Meaunana Ko dpuumnenr
BapHALHHA
Kontpons (JIMCO 1%) 100% 1%
Abucun (50 Mxr/mr) 46% 3%

Takum obpa3om, "AOucun-1" BBI3BIBa€T CHIDKEHHE MHUTOXOHJPHATBHOIO IIOTEHIMANa B

AMMOpTaIn3oBaHHbIX KIeTkax MRCS u ¢pubpobnacrax nerkux Lech-4.
IIpumep 3: Biusinue "AOucHia" Ha HHTEHCHBHOCTE ayTodharuu u MuTodarmu

B nmanHOM mnpHMEpe OIICHHBAIH BIHAHME "AOWcuia" Ha HWHTEHCHBHOCTH ayTodaruu u

mutodaruu ueps 24 u 72 4.

Ouenky aytodariy IpOBOIMJIM IIyTeM OueHKH KonudyecTBa komruiekcoB LC3II B kneTkax
MRC5-SV40, ompenensemoro Becrepr-OnortuHrom. Ha ¢ur. 3 npuBeaeHsl  pe3yibTaThl
IeHcuToMeTpudeckoro anamm3a koMmiuiekcoB LC3II oTHocuTENbHO BHYTpEHHErO KOHTPOJL,
KOTOpHBIE IIPENCTABJICHBI B BUJIE CPETHErO 3HAUCHHS + CTAaHJAPTHOE OTKJIIOHEHHE, PACCUMTAHHOTO

II0 TPEM HE3aBUCHUMBIM JKCICPUMEHTAM.

OtMeuaeTcs cyliecTBEHHOE MOBBIMNEHUE conepxanus komruekcoB LC3II (bosee uem B 10
pa3) npu oOpaborke "AbGmcwiom" B KoHueHrpamuu 50 MKI/MII, YTO CBHUIETEIBCIBYET 00

3¢ PeKTHBHON CTUMYNSINH adpodaruu B KJIETKaX.
[Tpumep 4: Binsrue "Abucmina" Ha CHIDKEHHE MUTODArvK

YMeHbIIeHHE MUTOXOHJPHANBHOTO MOoTeHmuana "AOucuiaoM" MOXeT o03HadaTb, 4YTO OH
uHAyIupyeT wMutodarmro. JIIs M3y4eHHs 3TOro BBOAMIM KOHCTPYKLHIO, KOIUPYIOIIYIO
penoprepHyto koHCTpyKiuio GFP-mCherry-FIS1 B wierkax MRC5-SV40, xotopast no3Boiser
0oOHapyXHUBaTh BO3MOXHYIO (parMEHTAIlMI0O MHTOXOHIpHH W axTuBamuio Murtodaruu. FIS1
IpeacTaBiasieT coboit Oenok, 3aKpelUleHHBI Ha BHEIIHEH MHTOXOHApHAIbHOM MeMOpaHe, H

noatoMy conokanuzoBanHble GFP u mCherry 6yayt nasare »xkentblii curaan. dmayopecueHIus
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GFP racurcs B JIM30COMax M3-3a HH3KOro 3HaueHHs pH, W mo3ToMy MOXHO OOHapyXHTh

pacileIUIeHHBIE METOXOHIPHH B (parosim3oMax Imo KpacHoii ¢uryopecueHnuu (cM. our. 4).

He#cTtuTensHo, mocne 24-uacoBod  oOpaboTku "AOmcmn" BbI3Bal  0OpasoBaHME
MHOJKECTBEHHBIX MHTO(arocoM. Omnako "AOucmin" He BbBbBaI 00mEeHd ¢parMeHTannu

MHTOXOHJIPU# Jaxxe mocie 72-9acoBoi 06paboTKH.

Jlanee ompefensiiu BiusgHMe 00paboTKH mpemapatoM "AOucmn”" Ha xietkax Lech-4 u
HCCIICIOBAIH COJOKIM3AIlMI0O KpacHTeNedl B XOJe OKpalllMBaHHs KpacHBIM KpacHTEIIEM
Mitotracker Red ¢ 3emenbiM kpacutenem Lysotracker Green, KOTOpPBIH OKpalMBaeT KUCIOTHBIE
KOMIApTMEHTHI (JIM30COMBI) B JKHBBIX KieTkax. Habmopmaercs yBelIHYeHHE KOIMYECTBA
¢aronu3ocoM, OJHaKO OHHM HE COJIOKAIM3YIOTCS ¢ KpacuteneM Mitotracker Red, uro ykassisaer
Ha TO, 4To "Abucun" crmocoOCcTBYeT ayTodaruu, HO CrieIu(pUIECKH HE BBI3BIBACT pparMeHTaIHIo

MHTOXOHJIpU# B 3MOpHOHANBHBIX pubpobiacTax.
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OOPMYIJIA U3OBPETEHUA

1. Crnocob6 crumynsuuu aytodaruu B KJIETKax, MpeAyCMaTpUBAIOMUII 00paboTKy KIETOK
HUHIYKTOPOM Ha OCHOBE TEPIEHOHIOB, OTIMYAIOLIUICS TEM, YTO B Ka4€CTBE TAKOTO HMHAYKTOpa
Ha OCHOBE TEPIIEHOMJIOB HCIIONB3YIOT B 3)(PEKTHBHOM KOHIEHTpalluM MHAYKTOP, H3BICYECHHBII
U3 pacTeHH# cemeiicTBa Pinaceae u uMerommii cnenyromue GU3NYECKUE KOHCTAHTHI: KUCIOTHOE
yrcio oT 70 no 90, wmcno omeuienus ot 100 no 130, a¢upHoe uncio ot 10 go 60, mokaszarens

npesomierus ot 1,50 o 1,52.

2. Cnioco6 mo 1. 1, oTnu4aromuiics TeM, YTO HHIYKTOP Ha OCHOBE TEPIICHOUIOB HCIOIB3YIOT

B KoHIleHTpanuu ot 0,05 1o 200 Mxr/Mi, mpeanodTuTensHo oT 45 1o 200 MKr/mit.

3. Cnocob6 no n. 1, oTHyaromuiics TeM, YTO JIUTENBHOCTh 00paboTKH KIETOK HHIYKTOPOM

Ha OCHOBE TEPHEHOUJOB COCTABISIET OT 6 10 72 4, MpeAIOYTUTENBHO 16 1.

4. Crioco6 o 1. 1, oTim4aroumiics TeM, 4To B Ka4eCTBE HHAYKTOpa Ha OCHOBE TEPIICHOUIOB

HCIOJNB3YIOT Ipenapat «Abucun», «Abucmi-1» unmm «Abucun-2» ¢ neneBoil 106aBKoM.

5. Cmoco6 o oxHOMY 3 mil. 1-4, oTnMYarONIHiiCS TEM, YTO KJIETKH UMEIOT IIPOUCXOXKICHUE

U3 HEOMYXOJIEBBIX TKaHEH.
6. Crioco0 1o 1. 5, OTMHYAIOMUHCS TeM, 9YTO KJIETKH CoJIep)kaTcs B CyOBeKTe.

7. Cnioco6 o mobomy u3 mi. 1-6, oTIHYaIoIUHCs TeEM, YTO KJIETKH HaXOAATCs €X Vivo WU in

vitro.

8. Cnoco6 ctumymsinuu aytodarud y cyObeKTa, o CTaJHel BBEACHUSA B OPraHU3M CYOBEKTY
3¢ dekTHBHON HO03BI HHAYKTOPA, OTJIMYAIOIIUHCA TEM, YTO B KadeCTBE TAaKOro HHAYKTOpa
HCIOJNB3YIOT HHAYKTOP HAa OCHOBE TEpIICHOMIOB, H3BJICUEHHBIH W3 pacTeHUH ceMeiicTBa
Pinaceae ¥ uMelOmuil cremyromue (pU3MYECKHEe KOHCTAHTHI: KUCJIOTHOE umciio ot 70 mo 90,
qrcyo oMbuteHHs oT 100 no 130, agpupnoe uucno ot 10 go 60, nokaszarens npeiaomienus ot 1,50
mo 1,52 m crumyisinus ayrodaruyd obecnednBaeT JIEYEHUE COCTOSHHS, aCCOLMHPOBAHHOIO C

MHTOXOHIPHATEHON TUCYHKIHEH.

9. Cmoco6 mo mn. 8, oTIMYArOIMUHACA TEM, YTO COCTOSHHE, AacCOLMHPOBAHHOE C
MHUTOXOHIPHAILHON MuchHYHKIHEH, BRIOpaHO M3 COCTOSHHS, BKIIOYAIOIIEr0 MYTAaIlMH H/HWIH
SMHUIreHETHYECKNE HAPYIICHUS MUTOXOHAPHAIBLHOTO MM SACPHOrO0 TeHOMa, NPUBOIAIIME K
HapyuleHnio mutodaruu, gedexram MophOIOrHd MUTOXOHJIPUN M HAPYIIEHHUIM MeMOPaHHOTO

MOTCHIHAJIA MI’ITOXOHI[pPIf;I, H COCTOSHHA, BKIIIOYAIOINECTO JIN30COMHEIC 60J1e3HH HAaKOILICHHS.
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10. Crioco6 no m. 8, oTmyaronMicsa TeM, YTO HHAYKTOP HAa OCHOBE TEPIEHOMIOB BBOJAT B

opranu3sM cy6bekTa B fo3e oT 4 10 40 MI/KT, HpeAnOYTHTENLHO OT 4 10 24 MI/KT.

11. Croco6 mo 1. 8, OTJIMYAIOINUACS TEM, YTO B KayeCcTBe HHAYKTOpa Ha OCHOBE TCPIICHOHIOB

HCITIONB3YIOT Npenapar «AOUCHIY, K AOHCHII-1» HIH « AGHCHI-2» C LIEeJICBOH T0OaBKOIH.
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