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I. Pazpa0dorka JieKApCTBEHHbIX KAaHAHWJIATOB
B AKTYaJIbHBIX TepaneBTUYEeCKUX 00J1aCTAX

I.1. AuTUNMH}EKUNOHHBbIE JIEKAPCTBEHHbIE KAHINAATHI

IIporuBoTyOepKyJIe3HbIC H/MIH IPOTHBOBUPYCHbIE
JIeKApPCTBeHHbIe KAaHIMIAThl HA 0CHOBE MPOM3BOIHBIX

HHI0J1-2(3)-KapOOHOBBIX KHCJIOT
Hnemumym snemenmoopeanuueckux coeounenuit PAH um. A.H. Hecmesinosa,
DI'BHY «lleHmpanbhblil HAYUHO-UCCIE008AMENbCKUL UHCIMUNTYM MYyOepKY1e3ay

Jannas pabora sIBJIsIeTCS! TPONOKEHUEM HCCIIEIOBAHUH, B X0JIe KOTOPHIX B
psnax 3aMeUICHHBIX MH0JI-2-KapOOHOBBIX KHCJIOT, MOJIMA3anH/I0NI0B U THIpa-
30HOTUAPA3UIOB paHee ObUIM MACHTU(OUIIMPOBAHBI COSTUHEHUS C BBICOKOW aK-
TUBHOCTBIO i1 Vitro IPOTUB MYy3€HHO-4yBCTBUTEIBHOTO Tamma M. tuberculosis
H37Rv (Mtb) u KIMHUYECKH YCTOMUYMBBIX K M30HHa3uay u3oisitoB CN-40, a
takxe Mycobacterium avium (MAC-undexuuii) [1]. Onnaxo TU112 — ogHO 13
CaMbIX aKTHBHBIX COCAMHEHHUHN U3 psiia TPHAa3eHOUWHI0IOB MPOTHB Mtb, a Takke
MPOTUB JOPMAHTHON (POPMBI — IPH BBEJCHUHU MBIILIAM per oS W3-3a HU3KOH OHO-
JOCTYITHOCTH OKa3aJI0Ch HEAaKTUBHBIM. BMecTe ¢ TeM B X0i¢ BBITIOITHEHUST TaHHON
paboTsl ObLIO MOKa3aHo, uto coeaunenre TU112 xak nmpu BHyTPUBEHHOM, TaK U
NPU a3pO30JbHOM METOJIC BBEACHUS MPOSIBISICT BBIPAKCHHYIO aHTHMHUKOOAKTe-
pHATbHYIO aKTHMBHOCTD (JIaHHBIC 110 OLIEHKE aHAJIN30B TUTPOBAHUS CHIBOPOTKU
MBIIIeH U cynepHaTanTa Jierkux) [2]. CTpykTypHas Moanu(UKamus TpyIibl TpU-
A3E€HOMHJIOJIOB TIPUBEIIA K MOBBIIICHUIO YPOBHS UX aKTHUBHOCTH i1 Vitro KaK Mpo-
tuB mramma Mtb H37Rv (MUK = 0,021-0,095 MKr/mi1), Tak 1 IPOTHB KIIMHUYC-
ckoro uzoisita CN-40 (MUK = 0,071-0,38 mxr/min). BBeneHne KOpOTKUX JTUMH/I-
HBIX LIENeH B PO 3-TPHa3eHOMHIOJNIOB elle OONbIIe YCHIMIO UX aKTHBHOCTD
MPOTUB MUKOOAKTEPHIA, 3aXBaYCHHBIX MBIITMHBIMHA Makpodaramu. CyIiecTBoBa-
HUE KOPPEJSIIUN MEKAY OMOIOTHUYECKON aKTUBHOCTBIO U PEIOKC-CBOMCTBAMH B
TpyIIIe MOJIMa3anHI0JIOB YKa3bIBaeT Ha TO, YTO YIPABICHUE PEIOKC-ONOXHUMUEH
SIBJISIETCS] KITFOYOM K MOBBIIIEHNIO AP (PEKTUBHOCTH ITHX areHTOB.

I'pynmna nonuazanH070B, aKTHBHBIX MIPOTHB BHYTPUKIETOYHBIX Mtb, mocie
Moau(dUKaIMK 3aMeCcTUTeNeH MmoKas3ana emie 0ojiee BHICOKYI0 aKTHBHOCTH IPO-
TUB Mtb BHYyTpH Makpodaros, 4eM B KJIETKaX, 9TO MO3BOJISET CAEIaTh BHIBOJ O
TOM, 4TO OAKTEPUIIUIHOE JCHCTBUE U OMONOCTYITHOCTh COSAMHEHHI 3TOTO Psizia
B OTHOUICHWU BHYTPUKJICTOYHBIX MHKOOAKTEPHI MOXXHO OLIEHHBATh 10 MX aK-
TUBHOCTH ITpoTHB Mtb B Makpodarax. [I[pumedarenbHO, YTO B HACTOSIIIIEE BPEMSI
Ha4yaThl UCCIIEOBAHMS, UMCIONIME ENbI0 CO3J[aHne aHTUMHKOOAKTEepPHAaIbHOMI
CTpaTeruy, OCHOBAHHOW Ha UCIIOIb30BaHUH METAIJIOB JUIsi HHTpamMakpodaraib-
HO¥ snumuHaIuu Mycobacterium tuberculosis [3].

HenaBHo MHransmuoHHas JTUIIOCOMANIbHASI CYCIIEH3USI TTOJTyCHHTETUIECKOTO
AHTUOMOTHKA TPYNIIBI AMUHOIIIMKO3HM/IOB IIHUPOKOTO CIIEKTpa JCHCTBUS aMUKa-
Ha OblTa of00peHa YTpaBlieHHEM 0 CaHHUTAPHOMY HAJ30py 3a KaueCTBOM
MUIIEBBIX MPOAyKTOB 1 MeankamenToB (Food and Drug Administration, FDA,

3



Baskueiilune Hay4HbIe pe3yJbTaThl B cepe
MeTUuIHCKoH xumuu B 2020 roay

USFDA) B xauectBe BapuanTa Tepanun MAC-uH(pEKIni JeTKux y B3pOCIBIX
C OTpaHMYEHHOHN ajmbTepHaTHBOW WU 0e3 Hee [4]. Oto o3navaet, yto TU112 u3
psina TpUa3eHOWHIOIOB WIIH €ro Oosiee 2 (heKTHBHBIC aHATIOTH SIBISIFOTCS JICKap-
CTBEHHBIMHU KaHIUAATaMH IS JICdeHUS HeTyOepkyne3Hslx MAC (M. avium)-
nHpexuit. HeykinoHHEBIH pocT cMepTHOCTH y 00apHBIX BUY ¢ M. avium coue-
TaHHOW MH(EKIMeH TUKTyeT He0OXOANMMOCTh CO3/IaHUs HOBBIX IPENapaToB s
OOpBOBI ¢ ATON OTTACHOU WH(EKITUEH.

Tor ¢dakt, uyTo (yHKIIMOHAIBHBIE MPOWU3BOAHBIC HHAOI-2(3)-KapOOHOBBIX
KHCJIOT HapAAy ¢ IPOTHBOTYOEPKYIE3HOH MPOSIBIISIOT €IIe U IPOTHBOBUPYCHYIO
aKTUBHOCTD, TIO3BOJISIET CENATh BBIBOJ] O II€JIECO00Pa3HOCTH H3YUYEeHUsT 00HApY-
YKEHHBIX HAMH B TOM DPSITy aKTUBHBIX BEIIECTB HE TOIHKO 110 OCHOBHOMY Ha3Ha-
YEHHIO, HO U C IEIBI0 JISYCHNS BUPYCHBIX HH()EKIIHH.

1. Ilarear P®. Ant A.C., Benmexea B.C., Huxonenko b.B., Kopumen-
ko A.l., MattopoB K.b., MBanoB IL.1O., KounpareeBa T.K., Koporerkas M.B.,
Caymmna E.I'. 3-TpnazeHOWHIO0ITBI, 00J1a1af0IIHe aKTHBHOCTHIO TPOTHB MUKOOAK-
tepmii. RU2724334C1, 23 urons 2020.

2. Majorov K.B., Nikonenko B.V., Ivanov P.Yu., Telegina L.N., Apt A.S.,
Velezheva V.S. Structural Modifications of 3 triazeneindoles and Their Increased
Activity Against Mycobacterium tuberculosis // Antibiotics. — 2020. — Vol.9. —
Ne6. —356. DOI: 10.3390/antibiotics9060356.

3. Coelho T.S, Halicki P.C.B., Silva L. Jr, de Menezes Vicenti J.R., Gongal-
ves B.L., Almeida da Silva P.E., Ramos D.F. Metal-based antimicrobial strategies
against intramacrophage Mycobacterium tuberculosis // Lett. Appl. Microbiol. —
2020. — Vol.71. — Ne2. — P.146-153. doi: 10.1111/lam.13298.

4. Sethiya J.P., Sowards M.A., Jackson M., North E.J. MmpL3 Inhibition:
A New Approach to Treat Nontuberculous Mycobacterial Infections // Int. J. Mol.
Sci. —2020. — Vol.21.— Ne17. — 6202.

PyxoBomurenu padoTsl: a1.x.H., mpod. Benexesa B.C., n.x.H., mpod Ant A.C.,

Ucnonaurenn: k.Xx.H. UBanos IT.10., k.x.H. Xogak A.A., k.x.H. Tenernna JI.H.
(MHB30C PAH); 1.6.1. Hukonenko b.B, k.6.H. MaiiopoB K.b. (®PI'BY LIHUUT).

BuoJsiornyecku akTuBHbIe KoMILIeKchbl Cu®t, Zn** u Co?"3*
¢ aHnoOHaMH 2-GpypaHKapOOHOBOW KUCIOTHI
u N-n1oHopamu
Hucmumym obweti u neopeanuyecxoti xumuu um. H.C. Kypuaxosa PAH,
HUncmumym snemenmopeanuyeckux coeounenuti um. A.H. Hecmesnosa PAH

[Mouck 3h(eKTHBHBIX MPOTUBOTYOCPKYJIE3HBIX MpPENaparoB B HACTOSIIEE
BpeM SIBIISIETCSI BEKTOPOM Pa3BUTHs COBPEMEHHON MEAUIIMHCKON XuMuu. B ka-
4eCTBE OOBEKTOB MCCIICJ0BAHUI TaHHOW PabOThl ObLTH BBIOpaHbI 2-(QypaHKap-
6onoBast kucnora U woHbl MeTamnoB — MUHK(II), mens(Il) u xobansT(Il). B3au-
MOJICHICTBHEM alleTaToB MEePEUHCICHHBIX METAJUIOB C aHMOHAMHU MHPOCIU3EBOM
kucaotTel (2-pypankapoonoBast kuciora (Hfur)) u N-moHOpHBIME JTUTaHIaAMH
(mupuaus (py), 4-pennnmupuaus (phpy), 1,10-dpenantponun (phen), 2,2-6umu-
punuH (bpy)) B allETOHUTPHIIE TOTYYCHBI MOHO-, OU- U TPEXbSICPHBIC KOMIIEKCHI
[Cu(fur)o(phen)] (1), [Cua(fur)s(py)a] (2), [Cu(fur)a(py)a(H20)] (3), [Zna(fur)iLs]
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(L = py (4), phpy (5)), [Co(fur)o(bpy)] (6), muneiiroro [Cos(fur)s(phen).] (7) n
tpeyroibHoro [Cost/3+0(fur)s(H20)s] (8) cTpoeHwst.

MoHosiiepHbie KOMIUIEKChl 1, 3 1 6 MMEIOT €IuHbBIN IIJIaH CTPOCHHMS: aTOM
MeTaia OKpykeH 1ByMsa aromamMu O 1ByX (ypoaTHBIX aHMOHOB W JIByMSA
atomMamMu N-XenaTHOH MoJIeKyI bl phen wn bpy (puc. 1a). ['eomerpus monmmsapa
CuO,N, cooTBETCTBYET HCKAKEHHOMY KBaJpaTy.

(a) (6) (®) (™)
Puc. 1. O6mwmii Bua 1 (2) 1 2 (B) B IPeACTaBICHUN aTOMOB 3JLTHIICOUIAMH TEIUIOBBIX KOJICOaHHN
(p = 50%; aToMBI BOtOpO/Ia He TIOKa3aHbl); 00MmMil B yITakoBKH KoMIutekcos 1 (6) u 2 (T)

Mexnay (peHaHTPOIMHOBBIMU IIUKIAMH COCEIHHUX MOJIEKYJ KOMIUIEKCa Ha-
OIIONAIOTCS T-T CTIKMHT-B3auMoneicTaus (3.608(3) A; 0.00(19)° (puc. 16). bu-
SITEPHBIC KOMIUIEKCHI 2, 4 M 5 MpeACTaBISIIOT TETPaKapOOKCHIIATHO CBS3aHHBIC
KOMILIEKCHI (puc. 1B, T) — aToM MeTajuia OKpy>KeH 4eThIpbMsI aToMmaMu O YeThHI-
pex L-MOCTHKOBBIX KapOOKCHJIATHBIX TPYMIT  OAHUM aTOMOM N ITHPHIAHOBOTO
¢dbparmenTa. B xomrekce 7 Tpu aroma kob6ansra(ll), pacmonararoruecs THHEHHO
JPYT OTHOCHTENBHO ApyTa, ¢ pacctosareM Co--Co 3.3676(6) A, xoopauHHpyIOT
6 octarkoB fur, a Takke nBa phen MPUCOSTUHSAIOTCS K TEPMHHAILHBIM aTOMaM
kobasbTa (puc. 2a). KoMiuieke 8 0THOCHTCS K KapOOKCHIIATHBIM COCIUHCHHSIM,
METaJIOOKCUIHBIA ()parMeHT KOTOPBIX MPEACTaBIseT TPEYTONBbHBI MOTHB C
HeHTpansHoi w3-O-rpymmoii (puc. 20).

AHTHOaKTepHaTbHas aKTHBHOCTH coeawHeHmid 1-8 Obuta ompeneneHa in
Vifro B OTHOIICHWH HEMAaTOTEHHOTO ITamMMa M. smegmatis W TIaTOT€HHOTO
M. tuberculosis H37Rv (Tabmuma 1). Kak ciemyeT u3 JaHHBIX TaOMUIBI 1, KOM-
Tuiekc 1 mposiBIIsSieT BHICOKYIO OMOJIOTHYECKYIO aKTUBHOCTS i1 Vitro B OTHOIICHUH
HEIMaTOreHHOTo mramma M. smegmatis 1 marorenHoro M. tuberculosis H37Rv.

OpnHAaKo MUTOTOKCHYHOCTH 3TOTO KOMILIEKCA IOCTATOYHO BhICOKasi. KoMruiek-
Chl 5 U 7 TIPOSBISAIOT BBICOKYIO OMOJIOTHYCCKYIO aKTUBHOCTH M Vitro B OTHO-
IIIEHUN HEMaTOTeHHOTro mrTaMma M. smegmatis u cnabyto mus M. tuberculosis
H37Rv. Ho 3HaueHne nNTOTOKCHYHOCTH KOMIUIEKCa / TIOKa3bIBaeT ero Oe3orac-
HOCTP ISl KJIIETOK XO3SIMHA W BITOJTHE MOXKHO HCIIONIB30BaTh B KadecTBe (papm-
KOMITO3UITMH JJIS1 ICCTISIOBAaHUN Ha KUBBIX OpraHM3Max (MbIax, OypyHAIyKax,
MOPCKHUX CBHHKAX).

Ilyomukanun: 1) Jlymenko U.A., SImOynaroB J[.C., Kuckua M.A., Hemo-
ouna 1O.B., Ilpumaxos I1.B., bekkep O.b., Cumopo A.A., Epemenko M.JI. ,
Koopa. xumus. 2020. T. 46. Ne 12. C. 715-722. 2) Lutsenko I.A., Yambulatov
D.S., Velegeva V.S., Kiskin M.A., Nelyubina Y.V., Bekker O.B., Sidorov A.A.,
Eremenko I.L. Chem. Select. 2020. V. 5. P. 11837-11842. 3) Jlynenko U.A.,
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Puc. 2. O0mmit B MONEKYISPHBIX KOMIUIEKCOB 7 (a) U 8 (0)

Ta6nuna 1. Pe3ynbrarsl OMOI0rH4eCKON aKTUBHOCTH U IIUTOTOKCUYHOCTH 1-8

MUK, (pg/disk) MUK, (pr/mi)
KoMILieke M. smegmatis M. tuberculosis H37Rv| LnTOTOKCHYHOCTH
30Ha MHTHOUPOBAHUS 1C50 (uM)
244 244 120y
1 2 7.0%* 7.0%* 1,48-4,44 0.014
2 146 7.0%* 7.0%* - -
3 143 7.0%* 7.0%%* - -
4 366 6.5% 6.5% - -
5 41 6.5% 6.5% >40
6 175 6.5%* 6.5%* 13-40
7 60 6.5% 6.5%* 13-40 22
8 120 6.5% 6.5* - 0.9
Hfur 112 6.5%* 0
phen 9 7.5 0
INH 100 9.0* 6.5*
Rif 10 7.0% 7.0%*

* 30Ha HHTMOMPOBAHHS POCTA KYJIBTYpPhI HE 3apacTacT B TCUCHHE YKA3aHHOTO BPEMEHHU.
** 30Ha HHTHOMPOBAHUS POCTA KYJIBTYPbl OaKTepHil, H3HAYaIbHO BO3HHKIIIAS TOCIIE HECKOJIBKHX
4acoB POCTA, HAYMHAET 3apPACTaTh [0 BCEH MOBEPXHOCTHU 30HBI.

BapaBuko JI.E., Kuckun M.A., HemoOuna O.B., [lpumaxor I1.B., Bek-
kep O.b., Xopommmnos A.B., CugopoB A.A., Epemenko MN.JI. Koopa. xumus.
2020. T. 46. Ne 6.C. 366-375.

PyxoBonutenu padotsl: akagemMuk PAH Epemenko 1.JI., k.x.H. Jlynenko M.A.
Ucnomaurenu: k.x.H. SmOynaroB [.C., n.x.H. HemoOuna 10.B., cTymeHTh —
IIpumaxos I1.B., bapasuxos /I.E., Komenckosa K.A.

Pa3pa6oTka HU3KOTOKCHYHBIX AHTHOAKTEPHATBHBIX
NMpenapaToB HA OCHOBE MH/IOJIIPOU3BOIAHBIX
(y3u1aHOBBIX TPUTEPIEHOUI0B
Hucmumym nedpmexumuu u kamanuza YOUL] PAH (Ypa)

C ucnosnp3oBanueM peakinu Duiepa CUHTE3UPOBAHBI HOBBIC MHIOIIPOU3-
BOJIHBIC TIPUPOIHOTO TPUTEPIICHOUIA — (DY3HI0BON KUCIOTHI. [Ipy aHTUMUKPOO-
HOM CKPHUHHWHTE B OTHOIIIEHUH MATH OAKTepHAbHBIX ITAMMOB (Escherichia coli,
Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa
u Staphylococcus aureus (MRSA)) m nByx rpuOkoBbix mrammoB (Candida
albicans u Cryptococcus neoformans) yCTaHOBJICHO, YTO HOBBIC ITPOU3BOIHBIC
(Gy3uI0BOH KHCIOTHI 00J1a/Ial0T BBICOKOH AKTHBHOCTBIO MPOTHUB YCTOHYMBO-
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ro x MmetunwuInHy mramma S. aureus (MRSA, mramm ATCC 43300). ITomy-
YEHHBIC COCJIMHEHUS MPEB30ILIH 110 CBOEMY aHTHOAKTEPHAIbHOMY JCHCTBHIO
(MICs < 0.25 pg/ml) KIMHUYECKH HWCTONB3YeMBbI aHTHOMOTHK BAaHKOMHITHH
(MIC, 1-2 pg/ml), obmanas mpu 3TOM CpaBHUTEITHHO HU3KOH ITUTOTOKCUYHOCTHIO
Y MUHHMAJTbHBIM FeMOIUTHYCCKUM 3(D(PHEKTOM IPH MaKCUMAITLHON TECTHPYEMO
KOHTICHTpauu (32 MKT/MIT)

[Ty6mukarmuu: Chemistry of Heterocyclic Compounds (2020), 56(6),
800-804. PykoBomurens pabotel — a.x.H. [lapdenosa JI.B.; mcmomaurens —
H.c. CamumoBa E.B. TectupoBanue nposezeHo Ha 0aze YHuBepcurera KBumc-
neraga (Asctpammsi) B pamkax mporpammbl CO-ADD (The Community for
Antimicrobial Drug Discovery).

AHTHOAKTEPHAJILHASI M IPOTUBOMHKPOOHASI aKTUBHOCTD
XMPAJIbHBIX KOMILJIEKCOB MAaJIagus

C TCPIICHOBBIMH JIMT'AHAAMM
Hucmumym xumuu @UL] Komu HL] YpO PAH (Cvikmuiéxap)

BbinosHeHbl aHTUMHUKPOOHBIC HCCIICAOBAHUS psla KOMIUICKCOB IajliaIust
Pa3IMYHOTO THUIIA, COACPIKAIMX JIMTAH bl THHAHOBOTO ¥ OOpHAHOBOTO THMA. B
Ka4yecTBE MPUMEPOB MPHUBEICHBI 1Ba COSIUHEHHS, OTHOCSIINECS K IPyIIe IH-
KJIOTaJIaJUPOBAaHHBIX OeH3MmIaMUHOB (1 M 2) M mapa XelaTHbIX KOMIUICKCOB
nayuiaaus (3 u 4) ¢ TepreHOBbIMU IPOU3BOIHBIMU THJICHANAMUHA. bronoruye-
CKH€ UCTIBITAHUS TIPOBOAMIIUCH i1 Vitro B paMKax MEXIyHapOIHOIO r'yMaHHTap-
Horo npoekra The Community for Open Antimicrobial Drug Discovery (ABcTpa-
7Ms1). AKTUBHOCTB ONPEIEISUIN [0 MHIMOMPOBAHUIO POCTA KIICTOK ISTH BHIOB
Oaxrepuii (S. aureus, P. aeruginosa, K. pneumoniae, A.baumannii, E. coli) n nByx
BuoB TpuboB (C. albicans, C. neoformans). JlaHHbIC BUBI ITUPOKO PaCIIpoOCTpa-
HEHHBIX OaKkTepuil 1 TpuOOB 00JaJaI0T MHOKECTBCHHBIMH MEXaHM3MaMHU Pe3H-
CTEHTHOCTH TI0 OTHOILICHHUIO K Ps/Iy KIMHUYECKUX MPeraparoB, YTo JeaaeT mo-
UCK HOBBIX OaKTepHIUAHBIX ¥ (DYHTUIIMIHBIX MPEMapaToOB aKTyaIbHbIM.
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[TomyueHHbBIE pe3yNbTaThl CBUICTEILCTBYIOT O BBICOKOM H36HpaTeJlLHOCTPI
WHTHOUPYFOIIETO JIEHCTBYSI KOMIUIEKCOB MMaJUTaIUsl Pa3IMYHOTO CTPOCHHUS B OT-
HOIIIEHUH OaKTepHaIbHBIX ITAaMMOB. Bce mccieoBaHHbIE COSMHEHUST OKa3a-
JIUCh HEAKTHUBHBIMU B OTHOIIICHUY TPaM-0TpUIIATEeIbHBIX OakTepuii P.aeruginosa,
K. pneumoniae, A. baumannii, E. coli. B OTHOIIICHUU IpaM-TIOJIOKUTEIBHBIX OaK-
TEPHid 30JI0TUCTOTO CTA(PIIOKOKKA S. aureus BHICOKYH) HHTHOMPYIOIYHO aKTHB-
HOCTh TIPOSIBIISIFOT KOMILJICKCHI MMaJUIa Iusl, OTHOCSIIUECS K TPYIIIe [IUKIOMETa-
JUPOBAHHBIX coeanHeHui. JIunepom sipnsieTcs namaganuki 1, umeronuit MUK
(MHMHUMAJTBHYO HHTMOUPYIONIYIO KOHIICHTPAIIHIO) 1 MKI/MJI, 9TO COMTOCTaBUMO C
AKTUBHOCTBIO CTaHIapTHOTO aHTUOMOTHKA BAHKOMUIMHA (Vancomycin).

CoracHo pe3ysibTaTaM UCIBITAaHUH, BCE UCCIICOBAaHHBIE KOMIUICKCHI MaJlia-
JIUsl TIOKa3aJld BBICOKYIO MTPOTHBOIPUOKOBYIO aKTUBHOCTh B OTHOIICHUU IIITAM-
MoB C. Albicans u C. neoformans. MUK He Bbilie 16 MKIr/Mi1, a B psizie cliyyacs
meHee 0.25 mkr/mit. YeTKo BBIPaKCHHON 3aBUCHMOCTH CTPYKTYpa-CBONCTBO HE
HaOIromaeTcs.

[IpoBeneHa olleHKa KJIETOYHOW TOKCUYHOCTH KOMILUICKCHBIX COCIUHCHUM
mamnagus. s onenkyu muToToKCHUHOCTH CCsy B KaueCTBE TECT-CHUCTEM OBLIN
MCIOJIb30BaHbl AMOpPHOHANbHBIE KiIeTKM Todek uenoBeka HEK293 (Human
embryonic kidney cells). Ouenena Taxxe remoimtudeckas akTuBHOCTH HCg
UCCIICAYEMBIX TPEnapaToB B OTHOIICHUU KIIETOK 3PUTPOIHUTOB YeioBeka RBC
(Human red blood cells). Bce o6pasiet ¢ CCsy u HCy Gombliie MakcHManbHO UC-
MBITAHHOW KOHIIEHTpAuuU (32 MKI/MJI) KIACCU(PUIMPYIOTCS KaK HETOKCUYHBIE.
[TomrydeHHBIN pe3yabTaT MO3BOJIIET CYUTATh, YTO TOKCUYHOCTH KOOPIWHAIMOH-
HBIX COCIMHEHUI TAJIIa /Il 3aBUCHT OT JIMTAHAHOTO OKPYKEHHS HOHA METaJlia |
MOXET OBITh, TAKMM 00pa30M, IIeJICHAIPABICHHO CHUKCHA.

Cl

S. aureus C. albicans C. neoformans cC HC

VuruéuTop | \1cc 43300 | ATCC 90028 | ATCC 208821 ¥ N
1 1 0.5 <0.25 12.4 18

2 16 5 0.5 6.0 >32

3 >32 <0.25 <0.25 >32 >32

4 >32 2 <0.25 - >32
vancomycin 1 - — - -
fluconazole - 0.125 8 - -
tamoxifen - _ _ 9 -
melittin - _ _ - 2.7

CC,, — COOTBETCTBYET KOHIEHTPAIIMH NPENapara (MKI/Mi), pu KOTOPOH 110-
cturaercsi 50% uarnOuposanus pocra kietok; HCip — cOOTBETCTBYET KOHIICH-
Tpauuu npemnapara (Mkr/mi) npu 10%-0i reMoIMTHYECKON aKTUBHOCTH.
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[Tyomukamuu: Olga Zalevskaya, Yana Gur’eva, Aleksandr Kutchin,
Karl Hansford. Antimicrobial and antifungal activities of terpene-derived
palladium complexes // Antibiotics. 2020. 9(5). 277. https://doi.org/10.3390/
antibiotics9050277.

PyxoBogutens — unen-kopp. PAH, n.x.H. Kyunn A.B.; ucrmomHuTenn: K.X.H.
I'ypeera f.A., k.x.H. 3aneBckas O.A.

CuHTE3 M TPOTHBOMHMKPOOHBIE CBOICTBA OMC-aMMOHHUEBBIX
coeJMHEeHU HA OcCHOBe BUTaMuHa Bg
@I'AOY BO «Kazanckuii ([Ipusonsccxuii) gpedepanvrsiii yHusepcumemy

(2. Kazanb)

B Hacrosimiee Bpemst OqHON M3 BaKHEHTIIHX TIPOOJIEM 3paBOOXPaHCHUS SIBIISI-
eTCs MUPOKOE PACIIPOCTPaHeHHE NH(EKITMOHHbIX 3a0omeBanuii. [Ipu 3Tom 3a060-
JIEBaHUs, BEI3BAHHBIC TATOTEHHBIMY OAKTEPUSIMHU U TPUOAMH, 3aHIMAIOT OTHO U3
BEAYIINX MECT IT0 PacIpOCTPAHEHHOCTH.

B Kazanckom ¢enepansaom yHuBepcurere B 2019 romy ycmemHo 3aBep-
mw opUIMaIbHBIE JTOKIMHHYECKHE WCCIENOBAaHMS B paMKaxX TOCIPOrPaMMBI
«DAPMA-2020» nepCHeKTUBHBIM KaHAUAAT B AHTUCENTUYECKOE JICKAPCTBEH-
Hoe cpenctBo «llupumocenty [1, 2], mpeacTaBistonuii cod6oit Orc-aMMOHHUEBOE
COeIMHeHNEe HAa OCHOBEe BUTamMuHa B6 (mmpumokcuna). Ero BaxHeWmmmu mpe-
UMYIIECTBAMH TIepel CYIMECTBYIONMMH aHTUCENTHKAMH SBISIOTCS YHHKAIFHO
MIUPOKUI CIEKTP MPOTHBOMHUKPOOHOW aKTHBHOCTH B OTHOIIEHHH HanOoJee
pactpoCTpaHEHHBIX W OIMACHBIX MHKPOOPTaHWU3MOB, BKIFOYAs JIEKapCTBEHHO-
YCTOHYMBEIE MITaMMBI M OWOTUIEHKH, a TaKXKe BBICOKas 0e30macHocTh. OTCyT-
CTBUE BHIPA0OTKH PE3UCTEHTHOCTH K MAPHUIOCENTY OBLIO MPOAEMOHCTPHUPOBAHO
B JKcriepuMeHTax mpu 30-KpaTHOM MaCCHPOBAHUN CEMH TPaMIIOJIOKHUTEIHHBIX
Y TPaMOTPHUIIATEIHFHBIX MTAMMOB OakTepwii U 14-KpaTHOM MACCHpPOBAHHUU TPEX

ITAMMOB TPHOOB.
/YO

O -
\ N+

\ ~
C12H25;N+ | | C12H25

~
CrpykTypa KaHIuIaTa B aHTHCenTHIecKoe cpencTso «I[lupumocent».

B nmpomoikenue 3THX MCCIENOBaHMM, IyTeM BapbUPOBAaHMS 3aMECTUTENCH
IpY YETBEPTUUHBIX aTOMAax a30Ta U alleTaJIbHOM aTOME YIIIepo1a, HaMU ObUI CHUH-
TE3UpOBaH WUPOKUM psin u3 107 CTPyKTYypHBIX aHAIOrOB nupupocenta [3, 4].
KnroueBoii cragueii cuHTe3a SBISIOCH XJIOPUPOBAHUE apOMaTHYE€CKOW METHIIb-
HOU TPYNIIbI COEOAUHEHUS 3 10J] ICHCTBUEM TPUXJIOPH30LUAHYPOBOI KHCIIOTHI.
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HO R,

o
HO R4C(O)R,, R1ﬂ’
X OH p-TsOH o N
L - e |
¥ CeH
Ncr 6T N7
H 2
1
X
Cl< _Cl
NN
TCICA =
A o
07 "N" 0 R
¢l !

R, =H; CHy;
R1+Rz = (CH)s:
Ry = CHj3 CyHs C3H7 CH(CHg)p, C4Hg C(CHj3)3 CH(CH;)CHs CsHyy,
CH(CH3)CaH7 CH(CoH5)CoHs CgHag CrHys CgHyz CH(C:Hs)C4Hg CgHyy CH(CH3)Cyl
Ry = CgHiz, CigHa1, CiaHas, CiaHag, CigHag, CrgHar.

o pesynbratam CKpUHHHIA in Vitro TPUHAALATH COSIMHEHUH NPOSBUIN aH-
THOAKTEPHABHYIO U TPOTUBOTPpUOKOBYIO akTUBHOCTE (MUK = 0.25-16 mkr/mi),
CPaBHUMYIO WM MPEBOCXOAALIYI0 MUPAMUCTHH, OCH3AJIKOHUS XJIOPHI, XJIOPreK-
CHUJMH U NUpHUIOCenT. [Ipr 3TOM HUTOTOKCHYHOCTD BCEX aKTUBHBIX COCTUHEHUH
Ha ycioBHO-HOpMaibHbIX KileTkax HEK-293 okazanace comocraBumoi ¢ Mupa-
MHUCTHUHOM, XJIOPI€KCUANHOM U TMUPUIOCENTOM, HO 3HAYMTEIBHO MEHBLICH IO
CPaBHEHHUIO C OCH3AIIKOHUSI XJIOPHIOM.

PyxoBomutens paborsl — a.x.H. FO.I. LUTeIpauH, ucmomHUTENM — K.X.H.
H.B. Iteipaun, k.x.H. M.B. IlyraueB, k.x.H. C.B. CanoxHHKOB, K.X.H.
M.P. I'apunos, k.x.H. A.Jl. CrpenbHuk, k.X.H. M.H. Arajonosa, k.6.1. C.A. Jlu-
coBckas, k.0.H. E.B. Hukutnna, 1.6.H. A.P. Karomos, E.C. Kprsuiosa, P.M. Bapuna,
JLIO. I'pumaes, A.O. Cabuposa, a.x.H. K.B. banakun.

[Ty6nukanumu: [1] Antucentuueckoe nexapcrsenHoe cpenctso / FO.IL LTI
pmun, H.B. reipaun, C.B. Canoxuuxo, A.I. Hkcanosa, P.P. Kazaxosa,
M.H. Aradonosa, A./l. Crpensnuk / [Tatent PO Ne2641309 ot 17.01.2018, nara
npuopureta ot 24.07.2017. [2] Crocob nonyuenns 5,8-(buc(mernnen(N,N-au-
MeTmiI-N-gonenunaMMonuit))-2-3tun-4H-[ 1,3 | nuokcuno[4,5-c |[nupuauHuii
muxinopuaa / YOI I tepnun, H.B. Ilteipnun, C.B. Canoxuukos, P.C. Ilae-
nweB, K.B. banakun / [Tatent PO Ne2697848 ot 21.08.2019, nara npuopure-
ta or 06.06.2019. [3] buc-aMMOHUEBbIE COENUHEHUS HA OCHOBE MUPHUAOKCU-
Ha, oOnagamone aHTHOAKTepHaIbHBIMU U AaHTUMHKOTUYECKUMHU CBOHCTBAaMH /
IO.TI. Wteipaun, H.B. HlTeipaun, C.B. Canoxunukos, M.P. I'apunos, M.B. Ilyra-
uyeB, P.M. Baduna, M.H. Aradonosa, E.C. Kpsutosa, E.B. Hukutuna, C.A. Jlu-
cosckas / [larent PO Ne 2731999 ot 09.09.2020, nata npuoputera 29.04.2020.
[4] Shtyrlin, N.V. Novel bis-ammonium salts of pyridoxine: Synthesis and
antimicrobial properties / N.V. Shtyrlin, M.V. Pugachev, S.V. Sapozhnikov,
M.R. Garipov, R.M. Vafina, D.Y. Grishaev, R.S. Pavelyev, R.R. Kazakova,
M.N. Agafonova, A.G. lksanova, S.A. Lisovskaya, M.I. Zeldi, E.S. Krylova,
E.V. Nikitina, A.E. Sabirova, A.R. Kayumov, Y.G. Shtyrlin // Molecules —2020. —
V.25, N. 18. - Article Ne 4341.
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Hogbie IIPOTHBOBUPYCHBLIE

U IPOTHBOOAKTEepPHATbHbIE COCIMHECHHUS
UME PAH

CoTpyaHUKH Ja00paTOPUH MOJICKYJSIPHBIX OCHOB JICHCTBHUSL (DPU3HOJIOTH-
YeCKHM aKTHUBHBIX coeiuHeHu MHCTUTyTa MOJeKylspHOW OHOJOTHM HUMEHH
B.A. Durensrapnra PAH (3aB. na0. akanemuxk C.H. KoueTkoB) pabGotaroT Haj
CHUHTE30M M W3yYCHHEM HOBBIX NMPOTHBOBUPYCHBIX W MPOTHBOOAKTEPUAIBLHBIX

COCOUHCHMI.
A B C
o n=38,10, 11, 12
CrHan+1 RS
HN CioHas o =
O}\N X N ~
HO 5 /N ‘ NH = ‘H N
S /:?L OH
w Y }é NN (1R4S) + N~ ~O u
OH (OH) o E/ N (1S, 4R) ) e’N‘N’RG
. O \ R
3 HO I
S y
s .

0
R (" NH
R3 o] N
jz\f u ) A—NH,
Y o
(15,25,35.4R) +

0 J .
nucleoside ¥ "0 acyclovir
analogue <
R?2 R! (R2R3R4S) [~ NH,
i N
* N=~~
g HO OH

5'-noraristeromicin

B 2020 roay Ko/UIEKTHBOM OBLIH IOJYyYEHBI U KCCIICIOBAHBI HOBBIC COCIUHE-
HUSI B ALY HYKJICO3UHBIX aHAJIOTOB, CIIOCOOHBIE CTaTh MEPCIICKTHBHBIMU KaH-
qunaramu B npenapatsl (puc. 1A). beuto oOHapyxeno (coBmectHo ¢ HUMHA
uMm. H.®. T'ayze), uto 5-3amemieHnbie pubo- u 2'-1e30KCUPUOOTTHPUMUIMHEL C
MPOTSKEHHBIMHU JIKWJIBHBIMU 3aMECTHTEIISIMH YCIIEIIHO TOAABISIOT POCT Maro-
reHHbIX Oakrepuit (puc. 1A), B TOM 4Hcie KIMHUYECKAX HITAMMOB CO MHOXe-
CcTBeHHOH ycToitunBocThio — S. aureus INA 00761 (MRSA) u muxobaxrepwuii
M. smegmatis VKPM Ac 1339 u mc2 155, npumeHsieMbIX JJ1s IEPBUYHOTO CKPU-
HUHTa MPOTHUBOTYOEPKYIE3HOH aKTUBHOCTH (B 000MX citydasx auanazoH MIC =
10-20 mxr/mi (23—47 mxM)) [Negrya S.D., et al. Russ J Bioorg Chem 2020, 46,
133-138. DOI: 10.1134/s1068162020010070; Herps C.J., et al. Monek buon,
2021, 54, 1-13 (B nmeuarn).].

BenenctBue HemocTaroyHOW pacTBOPMMOCTH ATHX AKTUBHBIX BEIIECTB K
HUM JIOTIOJIHUTEJIBHO ObUI MPUMEHEH TMOAXOM mpojekapcTB (prodrug): cuH-
TE3WPOBAaHbI KOBAJEHTHO CBA3aHHBIE 3'- W 5'-3aMelieHHbIe KapOOHATHI C TpPU-
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U TETPadTUIICHTIIUKOJIEBBIMU 3aMECTHTEIISIMHU, TO3BOJMBILIUE TOBBICUTH pac-
TBOPHUMOCTh Ha J[Ba TIOPSJKa W BBICBOOOXKIAIOIINE AKTHBHOE BEHIECTBO TPHU
runponuse [Negrya S.D., et al. J Antibiot, 2020, 73, 236-246. DOI: 10.1038/
$41429-019-0273-x]. C ucnonp30BaHnEM TPAHCMHUCCHOHHON 3JIEKTPOHHON MHU-
KPOCKOTIIMH ITOKAa3aHO, YTO COEIMHEHHS C S5-3aMelIeHHBIMH alKaHOBBIMHU 3a-
mectutensimu (Puc. 1A, 1B) u3mMeHsroT MOpQOIOTHIO OaKTepHATBHBIX KIETOK
M. tuberculosis H37Rv [Khandazhinskaya A.L., et al. Biochimie, 2020, 171-172,
170-177. DOI: 10.1016/j.biochi.2020.03.004].

HenaBHo B Hamiem KomsiekTHBe OblIa pa3paboTaHa HOBAs PEaKIHs, TTO3BO-
JAIOMIasi KOJTUYECTBEHHO MOy4YaTh BaKHBIE B (DAPMAKOIOTHYECKOM TU3aiHE
(parMeHTbl — TUAPa3UHOBBIE MPOU3BOAHBIE HA OCHOBE (DEHOJIOB, 8-THIPOKCH-
xuHOMMHOB 1 HadTonoB (puc. 1C). Cpenn e€ MpoayKTOB €CTh Kak Te, UTO yiKe
MPUMEHSIOTCS. B METUIIMHCKONH XMMHW M TIPOMBINUICHHO CHHTE3UPYIOTCS, TaK
U COBepIeHHO HOBEIe coeauHeHus [Solyev P.N., et al. Green Chem, 2019, 21,
6381-6389. DOI: 10.1039/C9GC02824B]. Tak, ruapa3oHbl HA OCHOBE 7-THIpa-
3WHO-8-THAPOKCUXUHOIMHA ObUTH TpoTecTupoBanbl (coBmectHo ¢ HUW ®Xb
uM. A.H. benosepckoro MI'Y) B ponu uHTHONTOpOB HHTETpa3sl BUY, a Takxe B
PO MHTHOUTOPOB UestoBeueckoro 6emka Ku70, KoTOphIid HCITOIBb3YETCST MHOTH-
MU BuUpycamu, TakuMu kak BUY, rematuter B u C, u SBIII€TCS MEPCICKTUBHOM
MUIICHBIO B aHTHUBHPYCHBIX MCCIIEAOBAHUAX (B MUPE OIMCAHO JIUIIb HECKOJIBKO
akTuBHBIX WHTHOUTOPOB Ku70). Cpemu >TuX mpoayKToB 4-hTOpOCH3MUIHIACHO-
BOE MMPOM3BOIHOE MTOKA3aJI0 aKTUBHOCTH Ha 00omux Oemkax (ICsy = 20-40 MmxM),
a TaKkKe TMPOAEMOHCTPUPOBAIO MPOTHBOOAKTEPHUATIHLHYIO aKTHBHOCTH (IIpOTe-
ctupoBano copmectHo ¢ HUMHA nm. H.®. T'ay3e). Beuny oOHanéxuBarommx
MEPBUYHBIX PE3YNIBTATOB, 8-THIPOKCUXWHOJIMHOBHIE NMPOU3BOJHBIC COBEPIICH-
CTBYIOTCS JUIsl JalIbHEUIIEr0 CKPUHHWHTA W ONTUMH3AINU TapaMeTPOB «CTPYK-
Typa-aKTUBHOCTBY.

Cpeny POTUBOBUPYCHBIX COCJIMHEHHH TMOJYYEHBI W OIHMCAHBI HOBBIC aH-
tu-BUY rerepoaumepsr (puc. 1D), apastomiiecst KOHbIOTaTaMi HEHYKJICO3UIHO-
ro MHruOUTOpa 00paTHOM TpaHcKkpunTa3sl BUY 1 aHTUTEpIIeTHYECKOTO HYKJIeO-
3UIHOTO aHAJIoTa — alMKJIOBHpA U 5'- Hopapuctepomuninaa [Maslova A.A., et al.
Molecules, 2020, 25, 3350-3367. DOI: 10.3390/molecules25153350].

DOYyHIucTaTHYeCKAsi AKTUBHOCTH
[1,2,4]Tpua3ono(1,5-b][1,2,4,5]TeTpasunos
Hncmumym opeanuuecxkozo cunmesa um. M.A. [locmosckoco
Ypanvckoeo omoenenus Poccutickou akademuu Hayk

Paspaboranbl mogxomas! k cunTesy [ 1,2,4]Tprazono[1,5-b][1,2,4,5]reTpazuHos
Y M3y4eHa ux (PyHTHCTaTHYeCKasi aKTUBHOCTh B OTHOILICHUH MULEJINAIBHBIX aH-
TpOno(MIBHBIX U 300aHTpONO(UIbHBIX rpudoB aepmaroduros (Trichophyton,
Microsporum u Epidermophyton). Ilomydensl naHHBIE O MOJOKUTEIHLHOM
Biustand | 1,5-blarHenupoBanHoro 1,2,4-Tpua3oiabHOTO IUKJIA HAa TPOTHUBO-
IrpUOKOBYIO aKTHBHOCTH a30JI0TeTpa3sMHOB. HalimeHsl coequHEHUs], MPEBOCXO-
JSIIIMe MO0 CBOCH aKTMBHOCTHU mpemnapar cpaBHeHMs ¢aykoHaszon (MUK 0.38-
1.50 Mkr/mn).
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Astopsl: k.Xx.H. PycunoB I'JI., k.x.H. MmmeroBa P.U., k.x.H. Tonmmnua C.I",
akagemuk PAH Yapymun B.H.

H3oxkca3oua-S-unnponokcudenni-1,2,4-okcaguasoibl,
o0uiajaoue NMPOTUBOBUPYCHOH AKTUBHOCTHIO
@UL] buomexnonoeuu PAH, Uncmumym ouoxumuu um. A.H. baxa

OnHuM M3 BOKHEUIIUX HANPABICHUNA OPraHUYECKOM XHUMHUU SIBISIETCS pas-
paboTka 6e3onacHbIX u 3()(PEKTUBHBIX JEKapCTB, HAIPUMED, TPOTHBOBUPYCHBIX
MperaparoB, aKTUBHBIX B OTHOIIEHWH CAMBIX YaCTO BCTPEUYAIOIINXCS B MUPE UH-
(heKIIMOHHBIX areHTOB — JHTEPO- U PUHOBHPYCOB poja Enterovirus ceMeicTpa
Picornaviridae, Buepseie oTKpbITHIX B 30-¢ Tonel XX Beka. M3-3a cymecTBoBa-
HUS OOJBIIIOTO KOJTMYECTBA BUPYCOB (Bcero ~ 260 cepoTUTIOB) CO3aHNE BAKIIUHBI
OCJIO)KHEHO, TTO3TOMY MMEHHO pa3padoTKa MaabiX MOeK)l TIHPOKOTO CIIEKTpa
JIEHCTBUSI, CIIOCOOHBIX BIIMATH HA ATaIlbl )KU3HEHHOTO ITUKJIa BUPYCa, MPEICTaB-
nsieTcsl HawOoliee TPaBUIIBHBIM IMyTEeM pelleHus nmpobiembl. Hamu mposeneH
JU3aliH U CHUHTE3 OPUTHHAIBHBIX MPOU3BOIHBIX H30KCA30J-S-HITPOTIOKCH(e-
HWI-1,2,4-0kcaaua3ona, o0MagaroNuX MUPOKUM CHEKTPOM IMPOTHBOBHPYCHOM
aKTUBHOCTH, a TaK)Ke U3yYeH MEXaHU3M JCWCTBHUS ATOM IPyMIIbl COSAMHEHUH.

Puc. 1. MumieHs pou3BOAHBIX H30KCA30II-5-HIAMPONOKCH(peHu-1,2,4-okcanna3ona B BHPYCHOM
KaHbOHE

ITokazaHo, YyTO MeXaHM3M MPOTHBOBUPYCHOTO NEHCTBUS CBsi3aH C OJOKHU-
POBaHMEM aJre3uy BUPYca K CTEHKE KJIETKHU-XO3SMHA 3@ CYET HEKOBAJCHTHOIO
CBSI3bIBaHMS TUAPO(YOOHOrO KapMaHa BHPYCHOTO Karcuzaa. M3ydeHsl paziany-
HbIC MyTallM{ BUPYCHBIX IITAMMOB M OKa3aJIOCh, YTO MyTallud aMUHOKHCIJIOTHI
11207, He y4yacTByrOIIIEH HEMOCPEICTBEHHO B 00pa3oBaHUM THAPOPOOHOTO Kap-
MaHa, Ha KOTOPBII BO3/EHCTBYIOT SKCIIEPUMEHTAIbHBIC COCANHEHHS, BHI3bIBACT
JIEKapCTBEHHYIO YCTOMYMBOCTh BhICOKOTO YpoBHS, a 11180 u 11092 xancuanoro
nporenHa VP1 Bupyca CVB3 B3auMOneHCTBYeT ¢ METHJIBHOW TPYMIOH H30K-
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cazon-5S-mmponokcudenmi-1,2,4-okcaauazona. Mbl oKa3aid, YTO TT0CTIETHSISI
SIBIISIETCS KJIFOYEBBIM OCTATKOM, O0EeCTIeYMBAIOIINM J9yBCTBUTENHHOCTE CVB3 K
KarCHJI-CBSA3bIBAIONIMM HHTHOUTOpaM. MyTanus Ha JICHIIMH, METHOHWUH WITK Ba-
JIMH MPUBOJUT K JIEKAPCTBEHHON YCTOWYHUBOCTH.

PykoBogutens pabotel — nm. dapm. H. MakapoB B.A.; ucnomaurtenu: Ero-
poBa A.IlL., k.x.H. Pa6oBa O.b., Jlenemkun C.1O., Monaxosa H.C., Exunc I1I.,
Ueppu b. (Yausepcurer Ceeproit Kapommasr, CILIA).

Naruéurops! ¢pujioBHpycoB Ha OCHOBE
OMIMK/JIMYeCKHMX MOHOTEPIIEHON/10B

Hosocubupckuii uncmumym opeanuuecxou xumuu um. H. H. Bopoacyosa
CO PAH

Cepust MPOU3BOAHBIX OMIMKIMYECKUX MOHOTEPIIEHOMUJOB, a HWMEH-
HO (+)-kamdops! U (—)-00pHeona ObUIa CHHTE3MpPOBAaHA M HCCIIEIOBAHA
MHruOMpYyIoasi akTUBHOCTh B OTHOLIEHUHU BXOJa BHpyca DO00JbI ¢ HC-
NO0Jb30BaHUEM ICeBAOBUPYCHON TecT-cucteMbl (rVSVAG-EboV-GP).
CuHTEe3UpOBaHHbIE COEAMHEHHSI TOKA3adl MHTUOUPYIOIIYI0 aKTUBHOCTh
B otHowmeHn" 1VSVAG-EboV-GP B auana3one oT MUKpOMOJISIPHBIX 3HA-
yenuit 1Cso 10 HaHoMosspHbIX 3HaueHui [Csy. Hanbomnee nepcrnekTuBHbIC
areHTs! 3b, 3bHCI, 4b u 4b*HCI 6bu1M IPOTECTUPOBAHBI B OTHOLLIEHUN
HaTypanbHbeIX BUpycoB EBOV nu MARV. BripaxkeHnHast BUpYyCUHTUOUPY-
I0lasi aKTUBHOCTh B oTHouleHnn EBOV Obuta oOHapyskeHa A coenu-
Henus 3beHCI, 3nauenue 1Csy cocraBuno 9.1 pM. Haubomnee akTUBHBIM
coenrHeHueM B otHomeHnn MARV okazanocs npoussonnoe 3b, mis ko-
toporo 3HadeHue ICs, cocraBuno 3.7 uM u uHzIeKc ceneKTUBHOCTH 118.

o) H o
|
O“o“‘ﬁ O‘l*'/c_TJLO‘ l@
3b 3b*HCI
L At
/O‘l/\)l\o‘ . /O‘l_'_ C—I o'
4b 4b*HCI

Puc. 1. Ctpykrypsl Haubosee NepcreKTHBHBIX Puc. 2. MonexyasipHbIil JOKUHT
coenurenuit 3b, 3beHCI, 4b u 4b*HCI1 coeauHeHust 3b B aKTUBHBIN calT
ces3biBanus EBOV GP

VYuuTbiBas, 4YTO CUHTE3MPOBAHHBIE MPOM3BOJHBIE M30MPATENBLHO HH-
ruoupytot rVSV-AG- EboV-GP, HO He nposBIsAIOT aKTUBHOCTH MPOTUB
VSV-G, To BepOsATHON MUILEHBIO 3TUX COEAMHEHUN SIBIAETCS TIIUKOIPO-
teuH GP EBOV uin GP MARV. Bein npoBesnieH MOJIEKYISIPHBIN JOKUHT
CHHTE3UPOBAHHBIX COCTMHEHUN B aKTUBHBIN calT cBs3biBanuss GP EBOV
W3BECTHBIX MHTHOUTOPOB (puc. 2). In silico pe3ynbTaThl MPEaoiararr,
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YTO CHHTE3WPOBaHHBIC coeanHeHus cBs3biBatoTcsa ¢ EBOV GP momo6Ho
M3BECTHOMY MHTHOUTOpPY TopeMudeny. [l moaTBepKaeHus TaHHBIX Pe-
3yJABTaTOB OBLT MPOBEACH CaWT-HANpPaBICHHBI MyTareHes; TpU aMUHO-
KUCJIOTHBIX octarka M548A, Y517A u D522A Obliu 3aMeHEHBI Ha aja-
HUH. VIHTHOWpYIOIIass aKTUBHOCTh COCIWHEHUH-TUIACPOB B OTHOIICHUU
MYTaHTHBIX TICEBIOBUPYCOB ObLJIa MCCIICIOBAHA, M ITOJTYYECHHBIC 3HAUYCHHUS
ICSO MOJTBEPAKAALOT, 4TO aMUHOKUCIOTHI M548A, Y517A n D522 A naxo-
nsTces B akTuBHOM calite cBa3piBannst GP EBOV omnmcaHHbIX HaMU JIMTaH-
noB. Takum 00pa3oM, MOTyYEHHBIE PE3YAbTATHI i1 Vifro TECTUPOBAHUS U iN
silico MmopenMpoBaHus TOATBEPHKIAIOT, YTO BEPOSITHONW MUIIICHBIO CHHTE-
3upoBaHHbIX coequHenui sipnsiercs GP EBOV wi GP MARV.

PyxoBoaurens pabot — unen-kopp. PAH Canaxyrnuno H.®. OtBet-
CTBEHHBIC HCTIONHUTENH: 1.X.H. SIpoBas O.A., k.x.H. Cokonosa A.C., 1.0.H.
Tonctukosa T.I'., x.6.H. baes JI.C.

[Ty6bmukammu: A.S. Sokolova, O.I. Yarovaya, A.V. Zybkina,
E.D. Mordvinova, N.S. Shcherbakova, A.V. Zaykovskaya, D.S. Baev,
T.G. Tolstikova, D.N. Shcherbakov, O.V. Pyankov, R.A. Maksyutov,
N.F. Salakhutdinov. Monoterpenoid-based inhibitors of filoviruses targeting
the glycoprotein-mediated entry process // European Journal of Medicinal
Chemistry, 2020, 207, 112726. doi: 10.1016/j.ejmech.2020.112726

Hosrblie coennHennsi, coueTalme B CBOC CTPYKType
aJaMAHTAHOBbI M MOHOTEPIICHOBBIN (PparMeHThbl,
AKTHBHBIE 110 OTHOLICHHIO K OPTONOKCBHPYCaM

Hosocubupckuii uncmumym opeanuueckou xumuu um. H.H. Bopooicyosa
CO PAH

Psan coenuuenwmii, coueTaromux aJaMaHTAaHOBBIH U MOHOTEPIICHOBHBIN (hpar-
MEHTBI, COCAMHEHHBIX YE€PE3 aMHJIHBIA U CYJIb()aMUIHBIN JTHHKEPDI, ObLIH MOJTY-
YeHBl HA OCHOBE COOTBETCTBYIOIIUX AIUKINYECKHUX, MOHOITMKINIECKUX U OU-
[UKJINYECKIX MOHOTEPIICHOUIOB. B 9acTHOCTH, OBIIIM CHHTE3UPOBAHBI aMHUIBI
1- m 2-agamaHTaHKapOOHOBBIX KHCIIOT, COAEpIKAINEe MOHOTEPIICHOBBIC (par-
MEHTBI, aMHUJIbl MUPTECHOBON U IUTPOHEJUIOBOM KHUCIIOT, a TaKKe CyIb(paMuIbl
kaM(OpHOH CyIb()OKUCIOTHI, coiepxaiiue 1- U 2-ajamMaHTaH3aMEIICHHBIH
¢parmentel. Cotpynaukamu OTtnena NpoUIaKTHKKA U JieueHHs 0co0o orac-
Heix uHdeknuit ®BYH T'HI[ Bb «Bekrop» 0bU10 1Moka3aHo, 4To OOJIBITUHCTBO
13 TIOyYEHHBIX COCTUHEHUH MPOSBIISIOT AKTUBHOCTH 110 OTHOIICHHUIO K BUPYCY
OCITOBAKIIMHEI, HANOOIBIIIast aKTUBHOCTH OJHOBPEMEHHO C HU3KOW IMUTOTOKCHY-
HOCTBIO ObIJIa TIOKa3aHa JIs COMEPIKAINX B CBOCH CTPYKTYpE MMMHECHOBBIH (par-
MEHT coeanHeHnii 1-5 ¢ MHIEKCOM CEJIEKTUBHOCTH OT 85 it amuga 4 no 1123
JUIST TIPOU3BOAHOTO 1.
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Coennuenust 1-5 taxoke MPOSBUIM aKTHUBHOCTH TI0 OTHOIICHHUIO K BHpPycaM
OCTIBl KOPOB W MBIIIEH, HAaHOOBIINE 3HAYCHUST WHACKCA CEEeKTUBHOCTH OBLIH
nokasansl it amuaa 1 u coctasmwim 406 u 707 cOOTBETCTBEHHO.

Astopsr: PykoBonuTens padot — uneH-kopp. PAH Canaxytnuaos H.®. OtBer-
ctBenHble ucnoiauutenu or HUOX CO PAH: k.x.H. Cycnos E.B., Moxaiines E.C.,
k.x.H. Kopuaruna /J[.B., n.x.H. fIpoBas O.U., mpod. PAH, n.x.H. Bomuo K.IL.

[lyOmukanmu: AMUZIBI, COYETAlOIIME aJaMaHTaHOBBIH W MOHOTEPIIEHO-
BEIl (hparMeHTHI, UCIOIB3yeMble B KaueCTBE WHTHOMTOPOB OPTOMOKCBHPYCOB.
Moxaiiues E.C., Cycnos E.B., bopmoros H.I., Illumkuna JI.H., SAposas O.H.,
Bomao K.II., CepoBa O.A., Camaxyrmuaos H.D., ArajonoB A.Il., Mak-
ctotoB P.A.3asBka 2019125468, npuoputer or 12.08.2019, Ilatent 2 712
135, bromn. Ne 3, omyOmukoBano: 24.01.2020. E.V. Suslov, E.S. Mozhaytsev,
D.V. Korchagina, N.I. Bormotov, O.I. Yarovaya, K.P. Volcho, O.A. Serova,
A.P. Agafonov, R.A. Maksyutov, L.N. Shishkina, N.F. Salakhutdinov. New
chemical agents based on adamantane—monoterpene conjugates against
orthopoxvirus infections // RSC Medicinal Chemistry, 2020, V. 11, N. 10,
Pp 1185-1195. doi: 10.1039/DOMDO00108B.

IIpornBOBHpYyCHBIEC CHUHOXPOMBI MOPCKHX €Kei
TUEOX /[BO PAH

CHnHHOXPOMBI MOPCKHX €Kel MPOSBIAIOT 3HAYUTEIbHYIO aKTUBHOCTh IIPOTHB
BHUpyca mpocrtoro repreca 1 tuma (BII'-1), oka3piBas mpsiMO€ BUPYIULIUTHOE
neiictBue. HanbonpIias akTHBHOCTH OOHapyKeHa y aMUHUPOBAHHBIX CIIMHOXPO-
moB sxuHamuna B (DamuuB) (UKsy = 1.7 Mkr/mi) u sxuHamuHa A (DamMuHA)
(MKS50 = 2.9 Mkr/mi) no cpaBHeHHIO ¢ HHTHOMpYtomiel koHueHTpanueit (MKsg)
axunoxpoma A (MKso= 4.1 MKr/mi) ¢ TepaneBTuyeckum uHaekcoM 78.8, 50.3 u
29.5, coorBeTcTBeHHO. CTMHOXPOMBI TaKyKe MHIMOMPOBAIM MPUKPEIUIEHNE BU-
pyca K KjeTkaMm Vero M, B MEHbIIEH CTeleHH, MIPOHUKHOBEHHE BUpyca B KIIET-
K1. MeTo/IoM MOJIEKYJISIPHOTO JTOKMHTa MOKa3aHo, YTO HCCIEyeMble COoe/lnHe-
HUSI MOTYT HalpsSIMYyIO CBSA3bIBaThbed ¢ minkonporenHoM gD BIII-1, konkypupys
C KJIETOYHBIMH PELENTOpaMU 32 CAWThI CBSA3BIBAHUS 3TOTO O€lika, TEM CaMbIM
MpeoTBpalias agcopOIHio BUpyca Ha KJIeTOYHbIe 00010UKy. JIpyroi MexaHu3m
MIPOTUBOBHPYCHOTO JIEHCTBUS CIIMHOXPOMOB, O0JalaONINX SIPKO BBIPAXKEHHBI-
MH aHTHOKCHJIAaHTHBIMH CBOMCTBAMM, CBSI3aH CO CHM)KEHHEM BHYTPUKIIETOUHOTO
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ypoBHsi ADK, nanynupoBanHoro BUpycoM. DXUHAMHUHBI A 1 B aBnstorcs Onu-
KAWIIMMU CTPYKTYPHBIMU aHAJIOTAMH 3XMHOXPOMa A, Ha OCHOBE KOTOPOIO yXkKe
CO3JaHbl JEKapCTBEHHbIE IIpenaparbl. BrIpakeHHbIE aHTUTCPIETUYECKUE CBOI-
CTBAa, yMEPEHHAas IUTOTOKCUYHOCTh, HU3Kasi MOJIEKYJISIpHAst Macca U pa3paboTaH-
HbIE METOJbl CUHTE3a JEJIAI0T CIIMHOXPOMBI IIEPCIIEKTUBHBIMU JUIS UX JajIbHEH-
LIMX UCCIICIOBAHUI B KaUECTBE IPOTUBOBUPYCHBIX IIPEIIAPATOB.

Puc. (A) Bmustaune BIIT-1 (100 BOE/mMin) u cimHOXpoMOB (5 MKr/miT) Ha ypoBeHb ADK B KileTKax
Vero. JlanHble Tpex SKCIIEPUMEHTOB (cpeaHee + cTanaapTHoe oTkioHenue). * p < 0,05 mo
CpaBHEHHIO ¢ KieTkamu, nHpuimpoanueiMu BIIT-1. (B) MosekynsapHbIi JOKMHT CITHHOXPOMOB
¢ aByMs caiftamu mukonpotenta gD. I[BeTom 0003Ha4eHBI 00J1aCTH MOJIEKYJIIPHON TOBEPXHOCTH
gD: BoopoznHast cBsI3b (pO30BBIit), rHAPOGOOHAs (3eTE€HBIIH) X YMEPEHHO IOJISIpHAs (CHHIN)

[Ty6mukaruu: Mishchenko N.P., Krylova N., Tunikhina O.V., Vasileva E.A.,
Likhatskaya G.N., Pislyagin E.A., Tarbeeva D.V., Dmitrenok P.S., Fedoreyev S. A.
Antiviral Potential of Sea Urchin Aminated Spinochromes against Herpes
Simplex Virus Type 1 // Marine Drugs. 2020. Vol. 18. P. 550 [1-15].

Asropsl: Mumenko H.IT., BacmibeBa E.A., ®enopees C.A. — TUBOX [IBO
PAH.

I.2. I[IporuBOOMYyX0JIEBbIE JIEKAPCTBEHHbIE
KAHAUAATHI

CuHTe3 1 0M0JIOrHYecKas AKTUBHOCTH

IK30-MeTHJINACHIUTUAPOPYPAHOAILTOKOJIXUIIUHOUA0B
HHT'Y um. H.U. Jlobauescrozo (e. Huocnuii Hos2opoo)

Hcxoas u3 mpupoaHOro KOJXMUIKHA B 4 cTauK ¢ CyMMapHbIM BbIxooM 41%
B YHAHTUOMEPHO-UYMCTOM BH/JI€ CHHTE3UPOBAH MeTEPOLUKINYECKUI aIIOKOJIXH-
muHOM I 1, copeprKaiuii 9K30-MeTHIIMACHAUTHIPOPYPaHOBEINH (parMeHT B Kaue-
ctie mukiia D (Cxema 1).

(-)-(aR,78)-colchicine
Cxema 1. CHHTE3 MPON3BOAHOIO AJUIOKONXUIMHA C 9K30-KPATHOH CBA3BIO B IUKIE D
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HOHy‘IeHHBIﬁ KOJIXUIIMHON 1 JAEMOHCTPUPYET MUTOTOKCUYHOCTH B HU3KHX
HAHOMOJISIPHBIX — CyOHaHOMONApHBIX KoHIEeHTpamuax (ICso = 0.02—1.7 M)
Ha Pa3IMYHBIX OIyXOJIeBBIX KiIeTouHbIX JmHUIX (COLO-357, SW-620, HaCaT,
HeLa, HEK-293, PANC-1, Raji), uarubupyet kierounsnii muxit B G2/M ¢ase,
Oomee 3pPEKTUBHO IO CPABHEHUIO C KOJIXUITHHOM HHTHOMPYET MOTNMEPU3AIIIIO
TyOynuHA B CYOCTEXHOMETPUUYCCKUX KOHIICHTPAIUIX (MOJISPHOE OTHOIICHWE
(R) KoHIIEHTpaIiK JTUTaHIa K KOHIICHTPANH TyOyJIMHA B PACTBOPE IS COCITH-
Hennsa 1 — R = 0.06, a qis komxumuaa — R = 0.27). Meromom PCA ycranosieHa
JIOKaJTM3aIis coeNMHEeHNS 1 B KOJIXHAIIMHOBOM caifte TyOymmHa (puc. 1).

Puc. 1. PenTrenoBckas cTpykTypa Komiuiekca 1 ¢ aumepoM TyOyiarHa

[Tokazano, uto coenuaenne 1 xapakrepusyercs 001ee HH3KOW OCTPOM TOK-
CHYHOCTBIO TI0 CPAaBHEHUIO C MPUPOAHBIM KoiIxutmHoM (LDsy amst 1 cocraBnsieT
>10 MI/KT, B TO BpeMsI KaK Y KOJIXUIIMHA 3TOT IToKa3aTesb — 1.6 mr/kr). Takum 00-
pa3oM, KOMXUIMHOUA 1 MOJKHO paccMaTpHuBaTh B KAYECTBE COCTMHEHUSI-THIEPA.

[Ty6mukaruu: Eur. J. Med. Chem., 2020, DOI: 10.1016/j.ejmech.2020.112724.
PykoBogutens pabotsr: pod. PAH, 1.x.1H. A.}O. demopos.
Ucnomanrenn: x.X.H. E.C. lerpasuna, [I.A. Kob6anosa.

IlepcniekTHBHBIEC NPOTHBOONYXO0/1€BbIE AT€HTHI

HA OCHOBE NMPUPOIHBIX MATPUIL
Hucmumym ¢usuonocuuecku akmusHuix 6euyecms
Poccuiickoii akademuu nHayx

CoBpeMEeHHOM cTpaTerueil B CO3JaHUH HOBBIX MPOTHBOOITYXOJIEBBIX CPEIICTB
ABJsieTCs pa3paboTka S(PQPEKTUBHBIX METOAOB XMMHUYECKUX TpaHchopmannit
NPUPOIHBIX MOJEKYJ C IEeNbI0 MOMYUYCHHUSI aHAIOTOB, TPOSBISIFOIINX OOJBIIYIO
AKTUBHOCTh W CEJIEKTUBHOCTH JICHCTBUSI 1O OTHOIICHUIO K OHMOJOTHMYECKUM
MUILEHSIM ¥ 00NIaaloNMX HaMMEHbINEH 00IIel TOKCHYHOCTBIO, KOJHMYECTBOM
noOouHBIX 3((eKToB, a TakKe yIydlIeHHBIMH (papMakOKHHETHYECKHMMHU Mapa-
MeTpaMH B OMOAOCTYHMHOCTBIO. [lepCrieKTHBHBIMU KllacCaMU MPUPOIHBIX COe-
JUHEHUH, 00IagaomuX MUPOKUM CIIEKTPOM OMOJOTMYECKOW aKTHBHOCTH, SIB-
JSIFOTCSL CECKBUTEPIICHOBBIE JIAKTOHBI. Hamu ObIIM MONYYEeHbI OpUTHHAIILHBIC
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TUOPUIIHBIC MOJIEKYIBI, coepiKamiie aBa (hapmako@opHBIX (pparmMeHTa — ce-
CKBHUTEPIICHOBBIN JIAKTOH M OMOJIOTMYECKN aKTHBHBIE aMUHBI, B TOM YHuCIIe (par-
MEHTHI M3BECTHBIX JIEKAPCTBEHHBIX MpEnapaToB. B peaknusx cecKBUTEPIIEHO-
BBIX JIAKTOHOB C (papMako(pOpPHBEIMH aMUHAMH CTEPEOCEIICKTUBHO 00Pa3yroTCs
MPOJIYKThI IPUCOCIUHEHUS 10 SK3OIUKINYECKOU JBOMHOM CBs3U JakToHa. Hamu
BIIEPBBIE OBUIH MTPE/IIOKEHBI METO/BI TIPENapaTHBHOTO CHHTE3a KOHBIOTATOB Ce-
CKBUTEPIICHOBBIX JIAKTOHOB C (hapMako(OpHBIMA aMHHAMH. B pe3ymbrate OB
MONTy4YeH IMIUPOKUH P MOJOOHBIX KOHBIOTATOB, MPOSBIISIIOIINX BBICOKYIO TIPO-
THUBOOITYXOJIEBYIO aKTUBHOCTh. OHUMU U3 Hanbosee MepCIeKTUBHBIX COeTnHe-
HUH OKa3aIiCh KOHBIOTATHl CECKBUTEPIICHOBBIX JJAKTOHOB C aHTPAITUKITHOBBIMH
AHTUOMOTHKAMH JTAYHOMHUIIMHOM U JOKCOpyOHuImHOM (puc. 1)

Lo3

0,
0
; { & Ei L 08

L o7
Pucynok 1. Cxema cHHTE3a KOHBIOTATOB CECKBUTEPIICHOBBIX JIAKTOHOB C aHTPALUKIHHOBBIMU
aHTHOUOTHKAMU

0% - _ O o o] (o] O\
° i Lot \ \ ;{(

[Tpy M3y4eHnn UTOTOKCHYECKOTO TIPO(HIISI HOBBIX KOHBIOI'ATOB CECKBHUTEP-
MIEHOBBIX JIAKTOHOB W aHTPAIMKIMHOBBIX aHTHOMOTHKOB Ha IIMPOKOH MaHeIH
KJICTOYHBIX JINHUH OITyX0JIeBoro TpoucxoxaeHus (A549, HCT116, MCF7, RD u
SH-SYS5Y) u nerpancopmupoBansbix kiietok (HEK293) 6su10 mokaszano, 4to
BCE TECTHPYEMbIC COCIMHEHUS CHIDKAIOT BBDKUBAEMOCTh KJIETOK CPaBHUMO C
WCXOJTHBIMU aHTPAIMKINHAMH, & JIUTSI HEKOTOPBIX KOHBIOTATOB IMTOTOKCUYHOCTh
3HAYUTEIHLHO BBIIIE, YeM Y UCXOIHBIX aHTHOMOTHKOB.

MexaHu3M [UTOTOKCHYECKOTO JIEHCTBUS aHTPAIUKINHOBBIX aHTHOHOTHKOB
CXOXK C MEXaHU3MOM JICHCTBHSI KOHBIOTATOB (pHC. 2), OMHAKO YPOBEHD BIUSHUS
Ha (QYHKIIMOHAIbHBIC XapaKTEPUCTUKH MUTOXOHIPHUHA Cep/IIia KPbIC U MPOIECCHI,
CBSI3aHHBIC C OKUCIUTEIBHBIM CTPECCOM Pa3HBIN, UTO JIAaeT BOBMOXKHOCTD MPE/I-
MoJarath OTCYTCTBHE BBICOKOW KapJIMOTOKCUYHOCTH Y HOBBIX COCTUHEHUI Ha
OCHOBE CECKBHTEPIICHOBBIX JIAKTOHOB M aHTPAIUKIMHOB 10 CPABHEHHUIO C WC-
XOJTHBIMH aHTHOMOTHKAaMH Ha ()OHE BBICOKOI MPOTHBOOIYXOJICBON aKTUBHOCTH.
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pI/ICyHOK 2. MexaHU3MBbI IMUTOTOKCHYECKOT'O ﬂeﬁCTBHH KOHBIOI'aTOB CECKBUTEPIICHOBBIX JIAKTOHOB
C aHTPALUKIIMHOBbLIMU AHTHOMOTHKAMU

B pesynbrare BhIMOTHEHUST pPA0OTHI BBISIBICHO HECKOJILKO COCAMHEHHUN-TTU ICe-
POB, IEPCIICKTUBHBIX JIS CO3JJaHMA HAa UX OCHOBE ITPOTHUBOOITYXOJICBBIX aIr'€HTOB.

PyxoBonutenu pador: k.0.H. Kimoukos C.I', k.x.H. Heranosa M.E.

Ucnonaurenn: CemakoB A.B., k.x.H. C.A. IlyxoB, k.6.H. Anukuna JL.B.,
Anekcannposa [O.P., SIlumynosa E.1O.

[Ty6nukanuu: Klochkov S.G., Neganova M.E., Pukhov S.A., Afanas’eva S.V.,
Aleksandrova Yu.R., Yandulova E.Yu. Chem Nat Compd (2020). 56, 445-451
doi: 10.1007/s10600-020-03059-2; Neganova ME, Klochkov SG, Pukhov
SA, Afanasieva SV, Aleksandrova YR, Yandulova EY, Avila-Rodriguez MF,
Mikhaleva LM, Nikolenko VN, Somasundaram SG, Kirkland CE, Aliev G. Curr
Cancer Drug Targets. 2020;20(9):666-674. doi: 10.2174/1568009620999200421
200338.

Bopconepxamue JUMOCOMBI 1JIs

0Op-HeliTPOHO3aXBATHON Tepanuy paka
Unemumym snemenmoopeanuyecxkux coeounenuii um. A.H. Hecmesnosa PAH

3aauell COBMECTHOIO MPOEKTa ¢ MHAMWCKUMHU M KUTalCKUMH KOJUIETaMH B
pamkax rpanra POOU-BPUKC sBnsics au3ailH HOBBIX HAHOYACTHIL HA OCHOBE
OopcoaepKalyX JUMUI0B U UX aHAJOIOB, COJIEPKAILIMX Pa3HbIC THIIBI OOPHBIX
KJIACTEPOB, B Ka4eCTBE MOTCHIHUAIBHBIX areHTOB IJIs1 OOp-HEUTPOHO3aXBaTHOM
tepanuu (BH3T) paka. B MHO0C PAH nposeznena pa3paboTka yHUBEPCAILHOTO
MOJX0a K CUHTE3Y psijia MPOU3BOJHBIX XOJIECTEPOIIa C PANINYHBIMU MOIUIIPH-
YeCKMMU TuApHIamMu 60pa. MHANHCKUME U KUTaHCKUMH KOJIJIETaMH TPOBECHBI
OMONIOTHUECKUE HCIIBITAHUS MTOTYYCHHBIX TAKUM 00Pa30M KOHBIOTATOB C LIEIbIO
OLIGHKHM MX TOKCUYHOCTH, OTIPEJENICHNS BIUSIHUS TPUPOIBI OOPHOTO TOJIKAApa Ha
JIUIIOCOMOOOPA30BaHNE U CEIEKTUBHOCTH HAKOTUICHHSI B OIYXOJISIX IOTYyYEHHBIX
JIUIIOCOM C LIEJIbIO CEJIEKTUBHOW JOCTAaBKU OOPHOM KOMIOHEHTHI B OMYXOJb AJIS
BH3T paka. B kauecTBe OOpHBIX KJacTepoB ObLUIN MCIIOIb30BAHBI IIPOU3BOIHBIC
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nmonekadopara u Ouc(IukapOoUHIOB) KoOambTa 1 kene3a. Halineno, urto Han6o-
Jiee IOAXO/SIIIUMH SIBJISIFOTCS IIPOYKTHI B3aUMOJICHCTBUS TUOKCAHOBOTO MPOU3-
BOJIHOTO Omc(muKkapOoumaa) KodaasTa ¢ aMUHO- FITH KapOOKCH-TTPOU3BOTHBIMHU
xonectepona (A u B):

t-BuOK
MeCN

OBH eCH ©B

I/IzyquI/Ie IMUTOTOKCUYHOCTH IMOJTYUCHHBIX COC}II/IHCHI/Iﬁ Ha KJICTKax pakKa Mo-
souHoi xene3pl MCF-7 u smurenus moiounoi xene3sl MCF-10A mokasaio,
YTO B OTCYTCTBHE OOIydeHUS TETUIOBBIMU HelTpoHamH (T.e. 10 BH3T-3kcnepu-
MEHTAa) OHH HE TPOSBILIIOT TOKCHUECKUX CBOWCTB. DTH COCAUHEHHUS 00pa3yroT
YCTOHYMBEIE JTUTIOCOMBI cocTaBa bopcoaepxkamuii xonectepon — 15%, (DSPE-
mPEG) — 5%, HSPC — 80% co cpenanm quamerpom 170 u 150 HM cooTBETCTBEH-
HO, C OTHOPOJHBIM pacmupeziefiecHneM o pa3mepy U 3(h(HEeKTHBHOCTHIO BKITIOUE-
HUsl Oopcomepikamiero xojectepona B OucioitHyo memopany 97.0 u 90.33%
COOTBETCTBEHHO.

Taxum 00pa3oM, JTUTIOCOMBI, TOTyYeHHBIE M3 0OpCOAEepKAIINX XOJIECTepPO-
JIOB Ha OCHOBE Omc(amKapOoIIHaa) KoOankTa ¢ BRICOKHM COIEp)KaHHeM Oopa
(18 aromoB Oopa) B MOJIeKyJIe, MOTYT OBITh UCTIOIL30BAHBI B KAUECTBE ITOTCHITH-
aJTBHBIX TIPETapaToB sl 60p-HEUTPOHO3aXBATHOMW Tepaiy paka.
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[Tyomukamuu: V.I. Bregadze, [.B. Sivaev, R.D. Dubey, A. Semioshkin,
A.V. Shmal’ko, I.D. Kosenko, K.V. Lebedeva, S. Mandal, P. Sreejyothi,
A.Sarkar,Z.Shen,A. Wu,N.S. Hosmane, Boron-Containing Lipids and Liposomes:
New Conjugates of Cholesterol with Polyhedral Boron Hydrides, Chemistry—
A European Journal, 2020, 26, 13832-13841. DOI:10.1002/chem.201905083.
A.A Druzina, A.V.Shmalko, E.P.Andreichuk, O.B.Zhidkova, I.D.Kosenko,
A.A.Semioshkin, I.B.Sivaev, S.Mandal, Z.Shen, V.I.Bregadze, ‘Click’ synthesis
of cobalt bis(dicarbollide)—cholesterol conjugates, Mendeleev Communications,
2019, 628-630. DOI: 10.1016/j.mencom.2019.11.007.

PyxoBomuTtenu paboTsr: 1.X.H., mpod. B.W. bperamze, n.x.H. .b. CuBacs.

Wcnomaurtenu: k.X.H. A.A. [lpy3una, k.x.H. N.JI. Kocenko, k.x.H. FO.H. JIacs-
koBa, K.X.H. A.B. IIImansko, O.b. JKuaxosa. Coucnonnutenu: India Innovation
Research Center, 465 Patparganj Industrial Area, Delhi 110092, India. Indian
Institute of Science Education and Research, Mohanpur — 741246, India. Ningbo
Institute of Materials Technology and Engineering, Chinese Academy of Sciences,
Ningbo, Zhe-jiang 315201, China.

Pa3paborka akuentopoB Muxasis, Hory4aeMbIX
no peakuun Yru (UMA) B kauecTBe HHTHOMTOPOB

THOPEIOKCUHPETYKTAa3bI
Hnemumym xumuu
Canxkm-Ilemepoypeckozo eocyoapcmeeHHo20 YHugepcumemad

B muromnasme pakoBBIX KJIETOK 3aMETHO IOBBINICHBI YPOBHH 3KCIPECCUH
dbepmenTa Tuopenokcuapenykrassl (TrxR). DToT dhepMeHT oTBEUaeT 3a mommaep-
’KaHUE OKUCIIUTEIHLHO-BOCCTAHOBUTEIBHOTO TOMEOCTa3a HOPMAIBHBIX KIIETOK, &
MOBBIIICHHASI €r0 SKCIPECCHsI B PAKOBBIX KIETKaX SIBISICTCS 3al[UTHBIM MeXa-
HU3MOM IIPOTHB OKHUCIIUTEIHHOTO CTpecca, COMPOBOKIAIOIIETO POCT OITyXOJIH.
Marn6utoper TrxR Tarke 00m1amaioT CENEKTHBHBIM aHTHIIPOIH(PEPATHBHBIM
JIeCTBUEM B OTHOIIEHUH PAKOBBIX KIIETOUHBIX JIMHUH in Vitro.
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M1 pazpabotanm 3¢pdexrrBHbIN HHTHONTOP TrXR, KOTOPHII OBLT OTYYEH 1O
MOIU(DUIIPOBAHHONW pEaKITMN YTH U COACPKHUT B CBOCH CTPYKType TaK Ha3bIBa-
eMBIi akienTop Muxasss (3TOT Kilacec HHTHOUTOPOB MOTydT Ha3Banue UMA —
ot aum. Ugi-type Michael acceptors). [Tocmeanamii, kak nmpeamnonaraeTcs, 1 OTBe-
gaeT 3a mHruouTopHoe neficteue DVD-445 gepes koBaleHTHOE B3aUMOJICHCTBIE
C KaTaJUTUYECKH aKTUBHBIM OocTaTkoM ceneHonucTenHa TrxR. Ilentumonono6-
Hasl IpUpoJia MOJICKYIIIPHOTO ocToBa mHTHONTOpa DVD-445 ObIia BRIOpaHa C
IEIBI0 COOMIONEHNS TIPUHIINIA ITOX00Ms cyOcTpaTy (B TaHHOM cilydae — Oenka
THOPETOKCHHA).

B macrosmee Bpemst DVD-445 yxe HCIomb3yeTcsi KaKk COCTUHEHHUE-WH-
CTPYMEHT JUII M3Y4YEeHHs POJM MHTruOMpoBaHus TrxR B KIIETOYHBIX mMporieccax

(https://cymitquimica.com/products/TM-T11130/2375846-41-4/dvd-445).

[Tyomukanumst: Jovanovic M.; Zhukovsky D.; Podolski-Reni¢ A.; Zalubov-
skis R.; Dar’in D.; Sharoyko V.; Tennikova T.; Pesi¢ M.; Krasavin M. Further
exploration of DVD- 445 as a lead thioredoxin reductase (TrxR) inhibitor for
cancer therapy: optimization of potency and evaluation of anticancer potential. Eur.
J. Med. Chem. 2020, 191, 112119.

PyxoBomutens paboter — mpodeccop PAH, n.x.1. Kpacasun M.IO.

Ucnonuurens — k.x.H. KykoBckuit JI.J1.

IlepBrbIil mpenapar, HaLeJCHHbIH HA OITHOBPEMEHHOE
NoJaBJeHHe 3allIUTHBIX MEXaHN3MOB PAKOBBIX KJIETOK

MPOTHB T'MIIOKCUU U OKUCJIUTEIBLHOI0 cTpecca
Hucemumym xumuu
Canxkm-Ilemepoypeckozo eocyoapcmeeHH020 YHUugepcumemad

W3BecTHO, 4TO JIIsl TOBEPXHOCTH PAKOBBIX KIIETOK XapaKTePHBI TOBBIIIICHHBIC
YPOBHH SKCITPECCUU MEMOPaHHOCBA3aHHON N30(0opMbI KapOoanruapassr IX (CA
[X), uro siBNsieTCS 3aMUTHBIM MEXaHU3MOM IPOTHB TUIIOKCHH — YCIIOBHUH, B KOTO-
PBIX "allle BCETO MPOUCXOIUT POCT OIMyXOJH. Takke U3BECTHO, YTO B IIUTOTLIA3ME
PaKOBbBIX KJIETOK 3aMETHO MOBBIIICHBI YPOBHH dKCIIPeccuu (pepMeHTa THOPEIOK-
cuapenykrassl (TrxR). OToT dhepMeHT OTBEUaeT 3a MOAAEpKAHUE OKUCIUTEITh-
HO-BOCCTAaHOBUTEJIHLHOTO TOMEOCTa3a HOPMAJIBHBIX KJIETOK, & IMOBBIIICHHAS €To
IKCIIPECCHUS B PAKOBBIX KJIETKaX SIBJSICTCS 3alIUTHBIM MEXaHU3MOM ITPOTHB OKHC-
JUTEIBHOTO CTPECCa, COMPOBOKIAIONIECTO POCT OITyXOJH. JIaHHBIM KOJUIEKTUBOM
uccrenoBaresneil Obljia BIEpBbIC MOKAa3aHa MPHHIUITHATBHAS BO3BMOXKHOCTh CO3-
JIAHWSI HTHTUOUTOPOB JIBOWHOTO JICUCTBHS, T. €. TAKHX areHTOB, KOTOPBIE OJTHOBpE-
MeHHO HHTHONpPYyroT TrxR1 m CA IX.

W A
A

o MN OMe

S,

HN" o NH,

80% growth inhibition* 0=$=0

CA IX/XIl inhibitor by the two agents
56% growth inhibition* at 100 uM in combination
o Yo J< > [— o ;
N
= N N RS N 7<
o H o o

ICsp = 1.8 uM*

TrxR1 inhibitor * Against pancreas ductal adenocarcinoma (PANC-1) cells
40% growth inhibition* at 1 uM ~
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[Ty6mukarust: Krasavin M.; Sharonova T.; Sharoyko V.; Zhukovsky D.; Kali-
in S.; Zalubovskis R.; Tennikova T.; Supuran C.T. Combining carbonic anhydrase
and thioredoxin reductase inhibitory motifs within a single molecule dramatically
increases its cytotoxicity. J. Enzyme Inhib. Med. Chem. 2020, 35, 665-671.

PykoBogutens pabotsr: mpodeccop PAH, n.x.H. Kpacasua M.IO.

Ucnonnurens: [laponora T.B.

1,2,3-Tpua30/10Bble NTUKOKOHBIOTAThI H30CTEBHO0J1A

C BBICOKOIl IUTOTOKCHYHOCTbIO

Unemumym opeanuuecxoui u ghusuueckoui xumuu um. A.E. Apoyzoea
@UL] Ka3HI] PAH (2.Kaszany)

CuHTe3npoBaHa 0oblIas Cepusi HEM3BECTHBIX paHee UKO3uIA0B 1 1,2,3- Tpu-
A30JIIIBHBIX TIIMKOKOHBIOTaTOB AWTEepIeHoun 1a n3ocreBrnona (16-okco-3HT-0ei-
epan-19-oBasg KHCIOTa), MOJYYEHHOTO KHUCIOTHBIM THIPOIU30M TIHUKO3UIOB
pacrenus Stevia rebaudiana. VI3yueHne TUTOTOKCHUYHOCTH CHUHTE3WPOBAHHBIX
COEMHEHNH B OTHOIIEHUH MaHeN PaKOBbIX KJIETOK YesOBeKa BBISIBHIIO COEIH-
HEHUS-TTUepH!, TposiBUBIINE BBICOKYIO (ICso = 1.7-1.9 MKM) IIUTOTOKCUYHOCTD
B oTHoIIeHUHU Ki1eTok M-Hela (anutenuonanas kapimHoMa MeHKu MaTku), co-
MOCTABUMYIO C IUTOTOKCHYHOCTHIO MPOTHBOPAKOBOTO Tperapara JTOKCHpyOu-
uuH (ICsp = 3 MxM). B ominune oT TOKCMYHOTO B OTHOIICHUH KJIETOK MEYCHHU
yenoBeka gokcopyounmna (ICso = 3 MkM), coeTMHEHUS-TTHIEPbl OKA3aIHCh He-
tokcnyHbIMU (ICso > 100 MxM). YcTaHOBNIEHO, YTO IUTOTOKCUYHOCTD COE/INHE-
HUH-THepoB 00yCcIoBIeHa HHAYKINEH arnonTo3a, MpoTeKaroero o MUTOXOH-
JIpUaJIbHOMY IyTH, IPUYEM KOMIIBIOTEPHOE MOJIEIMPOBAHNE CBUAECTEILCTBYET O
TOM, YTO OHM MHTHOMPYIOT aKTHBHBIN JIOMEH ajb(a-3cTParecHOBOTO peLenTopa
(ERa).

PykoBomutens pabort: 1.x.H., npod. Karaes B.E.

OtBercTBeHHble ucnonaurenu: K.X.H. O.B. Annpeea, k.x.H. [apudymn-nun
b.®., x.x.H. llapunoBa P.P., k.x.H.benenoB M.I., k.x.H. CrpoObikuna W.10.,
Xabubynuna JI.P., k.0.H. Bonmomuna A.Jl., Canynosa A.C.

U3ocTeBMOn IC50(M-HelLa) =1.7-1.9 uM

Stevia rebaudiana
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[Ty6mukarmuu: J. Nat. Prod. (Q1). 2020; 83: 2367-2380. Med. Chem.
Commun. (Q2). 2019; 1488-1498. Nat. Prod. Res. (Q3). 2019; doi:
10.1080/14786419.2019.1650355.

JIn3aiin, cuHTe3 M OMOJI0TMYeCKAasi AKTUBHOCTD
AHTHAH/IPOTeHOB HOBOI'0 NMOKOJICHNUSI HA OCHOBE

a30TcoAep:KaAIUX MPOU3BOAHBIX CTEPOH/I0OB

DI'FHY «Hayuno-uccredosamenbckuil UHCMUmMym OUoMeOuyuHCcKoUu Xumuu
umenu B.H. Opexosuuay (MBMX), Mocksa

Bo3aukHoBeHME U pa3BUTHE paka mpeacTareabHoi xene3sl (PITK) cesa3ano ¢
PE3KHUM TIOBBITIIEHNEM YPOBHS aHIPOT€HOB B ITPOCTATE ¥ THIIEPAKTUBHOCTHIO aH-
nporeHoBoro perentopa (AP). Ocnoxxaennsie popmer PIDK (castration-resistant
prostate cancer, CRPC) xapakTepu3yroTcst OBBIIIIEHHEM dKcIipeccuu AP n cuH-
Te30M MYTaHTHBIX (hopM AP co CHIKEHHOH CrienmuUIHOCTRIO K JIMraHaaMm. B
CBSI3M C ATHM IIENBI0 TaHHOW pabOTHI SIBIISETCS MMOWCK HOBBIX aHTHAHIPOTEHOB,
B OCOOCHHOCTH CTPYKTYP, CIOCOOHBIX TIOAABISATh aKTHBHOCTh MyTaHTHBIX (POPM
AP.

B nmaGoparopum cuHTe3a (HM3MOJOTHYSCKH AKTUBHBIX COCIWHEHWN ObLTa
MOJTydeHa Cepusi HOBBIX OKCA30JMHOBBIX, OCH30KCA30JIOBBIX W OCH3MMH[a-
30JI0BBIX CTEPOMIHBIX TMPOM3BOAHBIX W3 3f-areTokcuaHmapocrta-5,16-mu-
eH-17-kapbonoBoii, 3p-amerokcuanapoct-S-eH-17p-kapbonoBoit u 3B-arert-
OKCHUTIPETH-5-¢H-21-0BOM KHCIIOT. JIOKHHT B aKTHBHBIA IEHTP UYEJIOBEUECKOM
170- rugpokcnmasbl / 17,20-1ma3sl MoKasail, 9TO BCE OKCA30JIMHEI, OEH30KCa30-
JBI U OCH3UMUIA30JIBI, copepxkarre Al6-TBOMHYIO CBs3b, 00pa3yOT CTaOWMIIb-
HBIE KOMILUIEKCH ¢ )EPMEHTOM, B KOTOPBIX CTEPOHUTHBINA (PparMEeHT PacIIONOKeH
aHAJIOTHYHO CTEPOUTHOMY (hparMeHTy abuparepoHa 1 rajJeTepoHa, a aToM a30oTa
TETEPOITHKIIA KOOPIUHUPYETCS C aTOMOM KeJie3a rema. B 1o ke Bpems 16,17-Ha-
CBIIIIEHHBIE OEH30KCA30JbI U OCH3UMH/IA30JIbI MOTYT CBSI3BIBATHCSA C aKTHBHBIM
HEHTPOM (pepMEeHTa TOIBKO B TTOJIOKEHHH, KOT/Ia TETEPOIUKII PACTIONOKEH MTOY-
TH TTapaJJIeNbHO TUIOCKOCTH remMa. MoeKysipHOe MOJEINPOBAaHUE B3aMMO/ICH-
CTBUS HOBBIX OCH30KCA30JI0B W OEH3MMH/IA30JI0B C aHIPOT€HOBBIM PEIETITOPOM
BBISIBIJIO JCCTAOWMIN3AIMIO CITUpaH 12, TIPEICTaBIAIONTyI0 coboi (QyHKIMO-
HaJbHBIA y9acTOK akTuBanmm 2 (AF2).

CuHTe3UpOBaHHBIE COSNMHEHHS TIOAABIISIIA POCT KJIETOK KapIIMHOMEI TIPOCTa-
61 LNCaP u PC-3 nipu 96-1acoBoit nHKyOaIuu; Hanbosee BRICOKYIO aKTHBHOCTh
mokasanu 2'-(3B-runpoxcuanapocta-5,16-guen-17-un)-4',5'-muruapo-1',3'-okca-
301 u 2'-(3B-ruapokcuanapocra-5,16-auen-17-mr)oeasnmuaason. Jlanapie co-
enHeHus1 OyIyT MCCIeI0BaThCsl B KaueCTBE MOTEHIIMAIBHBIX TPOTHBOPAKOBBIX
CPEICTB.

ABTOpBI: pyKOBOIUTENH paboT — 1.0.H., mpod. Mumapun A.1O., k.X.H. 30-
norueB B.A.; ucnomaurenu — Jlareimesa A.C., Koporsayk A.M., [Tonskos M.C.
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Pa3paborka BbicOK0IPPeKTUBHBIX (POTOCEHCHOUINZATOPOB
HA OCHOBE BOJIOPACTBOPUMBIX THA

Pyniaepen Cq— XT0puH €6
Hnemumym npobnem xumuuecxou ¢puzuxu PAH

CuHTE3UpOBaH psiJl BONOPACTBOPUMEBIX Iual Ha ocHOBe (ymnepena Cqo 1 Kpa-
curtenst xyopuna e6. [Tokazano, 4To Ui AaHHBIX Juaj] MpH (HOTOBO3OYKACHUH
KpacuTesnsi MpoucxXoauT 3(p(EeKTUBHBIN NEepeHOC AIEKTPOHA Ha (YyUIEPEH, 4TOo
NPUBOAMT K BBIPAKEHHOMY TYIICHUIO (IYOPECHEHIMU KPACHTENS, YCHICHHIO
TeHEpaLUK CYIIEPOKCH] aHUOH-paInKaa 1 MOSBICHUIO (POTOTOKCHYECKOTO AeH-
cTBUs Ha omyxoJieBbie kieTku Hela. JlanHbie nuaspl 001a1a10T BIPaKCHHBIMU
ampuUIBHBIMUA CBOICTBAMH, B BOJe 00pa3yrOT HAHOYACTHIIBI 332 CUET CaMo-
cOOpKH, a IPU B3aUMOACHCTBHU ¢ MEMOpaHaMH JIUTIOCOM CIIOCOOHBI BCTPaUBATh-
Csl B HUX, Y4TO PE3KO YCHJIMBAeT (IyopecleHIio Kpacutens. [IporeMoHcTpu-
POBaHHBIN pe3yNbTaT MOKa3bIBAET MEPCHEKTUBHOCTh MOJOOHOTO THIA CTPYKTYP
GbyIIepeH-XJI0PHH KaK JIJIsl CO3/IaHUs BBICOKOA(PPEKTUBHBIX (HOTOCECHCHOMIM3a-
TOPOB, H TaK)Ke KaK OCHOBBI JIJIs CO3MaHMsI pa3inyHbIX aMmpuduibHbx diryopec-
LEHTHBIX 30HJI0B.

[Myomukanuu: Rybkin A.Y., Belik A.Y., Goryachev N.S., Mikhaylov P.A.,
Kraevaya O.A., Filatova N.V., Parkhomenko LI., Peregudov A.S., Terent’ev
A.A., Larkina E.A., Mironov A.F., Troshin P.A., Kotelnikov A.I. Self-assembling
nanostructures of water-soluble fullerene[60]—chlorin e6 dyads: Synthesis,
photophysical properties, and photodynamic activity // Dye. Pigment. — 2020. —
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Vol. 180. — P. 108411. https://doi.org/10.1016/j.dyepig.2020.108411 (IF 4.613;
QD).

Astopsl: Peiokun A 1O., bemmuk A 1O., 'opstaeB H.C., Kpaesast O.A., ®unaro-
Ba H.B., [Tapxomenko W.U., TepertbeB A.A., Tpommn I1.A., Korensaukor A.U.
PykoBoautens: Korenbaukos A.1.

HNmMuHoTHA30IUANH-4-0HbI 1 THOKCOMMM/AA30 U H-4-0HBI
HA OCHOBe JeruipoadueTuIaMmHAa

B KauecTBe nHruouTopon Tdp1l

Hoeocubupckuii uncmumym opeanuyeckou xumuu um. H.H. Bopooicyosa
CO PAH

®epment pemaparun JJHK tuposwmn-JIHK-dochommacrepasa 1 (TDP1) sB-
JISETCS TIEPCIIEKTUBHOW MUIICHBIO IS CO3TAHHUS HOBBIX IPOTHBOOITYXOJEBBIX
npenaparoB. [Tonanenue akrupHocty TDP1 MokeT npuBecTy K 3HAUUTEIBHOMY
YBEIIMYEHHUIO TyBCTBUTEIHLHOCTH OITYXOJIEBBIX KJIETOK K IIPOTHBOPAKOBBIM areH-
Tam

Ha ocnoBe nurepnenomma neruapoadreTwiiaMiHa ObUT CHHTE3WpOBaH Ha-
00p TeTepONUKINIECKUX MTPOU3BOIHBIX, &8 IMEHHO 2-MMUHOTHA30JININH-4-0HOB
U 2-THOKCOMMUIA30IUIuH-4-0HOB. Cpenr MONyYeHHbIX COCIUHEHUN HalJIEHbI
s dextuBHbIe HHTHONTOPHI TDP1, paboTaromue B CyOMHKPOMOJISIPHBIX KOHIIEH-
Tparusx.

1. R-NCS 1. Ethyl bromoacetate
2. Ethyl bromoacetate ) 2.R-NCS

-~ A _—_— >

A
/N NH, NX
S/<N1R Dehydroabietylamine SZ\I\\I ©
( &

o]
Tdp1 ICs0 = 0.19-1.1 uM Tdp1 IC59 = 0.63-0.95 uM

ABTOpBI: pykoBOAHTENh padboT — wineH-kopp. PAH Canaxyrtauao H.®. Or-
BercTBeHHbIe ucnonnutenu: K.C. Kosanesa, a.x.H. O.1. SpoBasi.

[Myomukanuu: K. Kovaleva, E. Mamontova, O. Yarovaya, O. Zakharova,
A. Zakharenko, O. Lavrik, N. Salakhutdinov. Dehydroabietylamine-based
thiazolidin-4-ones and 2-thioxoimidazolidin-4-ones as novel tyrosyl-DNA
phosphodiesterase 1 inhibitors // Molecular Diversity, 2020, https://doi.
org/10.1007/s11030-020-10132-z.
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3-Ilupuauu 3amemieHHble-1,2,4-0kcaanaszonbl
18pH-riImuMppeToBOi KNUCJIOTHI:
CHHTE3 U OLIEHKA NMPOTUBOOINYX0J€BOI0

H AaHTHUMETACTATHYECCKOI'0O IOTCHIINAJIAa

Hoesocubupckuti uncmumym opeanuueckou xumuu um. H.H . Bopooicyosa
CO PAH

Cepust HOBBIX MPOU3BOAHBIX |8BH-THIIMPPEeTOBOi KMUCIOTHI, COMEpPIKAIIIX
0-, M- VI N-TIUPUAAHOBBIA (parMeHT, COeTMHEHHBIN C TPUTEPIIEHOBBIM OCTOBOM
gepe3 1,2,4-okcana3oiabHBIA JTHHKED, ObUTa CHHTE3WpPOBaHA TpaHchopMaIuei
HaTUBHOM KapOOKCHIILHOHN TPYIITHI B ISITHYJICHHBIA TeTEPOIMKIMIECKUI (par-
MeHT. lccrnenoBanue MpOTHBOOITYXOJIEBOTO TMOTEHITHANIA MTONyYEeHHBIX COEIH-
HEHWH in Vvitro TIOKa3all0 BBICOKYIO TEPCHEKTHBHOCTh MAaHHOW MOTU(UKAIIH
(3nauenus 1Csy Ay pa3nuyHBIX JTUHUHM OMYXOJIEBBIX KIIETOK JIE)KaT B JAMAIA30-
He 3-10uM, B TO BpeMsl Kak IO OTHOIIEHHUIO K HEOIYyXOJIEBBIM KJIETKAM COe-
MWHEHUS OKa3alauch HETOKCHUHBIMHU [Cse>50 uM). Hanbomee mepcrieKTHBHBIM
okazanmochk coemuaenue 5f (puc. 1), comeprkaree 3-0-MUPUIMHOBEIN  3aMeCTH-
Tenb B 1,2,4-0KcannazonbHOM KOJIBIIE, KOTOPOE XapaKTepPU3yeTCs HaWBBICIITUM
WHJIEKCOM CEJIEKTUBHOCTH B OTHOIIEHUHM KJIETOK KapIWHOMBI MIEHKH MAaTKH
(STHeL2>13.9) u nBeHamIATHIIEPCTHOM KUMIKH (STHTU-30>13 2),

Puc. 1. Moandukanus 18BH-rmuuupperoBoit KHCIOTHI, CTPYKTYpa HanboJiee MepCIeKTHBHOIO
coenunenus 5f u ero antumeracraruueckuil norenuuman in vitro (A, B) u in vivo (C)

Hccnenosanme mexaHm3Mma neictBus auHWUM KieTok Hela mokasamo, urto
coenurenue S5 BbI3bIBaET rubeah KIETOK MO IMyTH MHUTOXOHIPHAIBHOTO Kac-
Ma3HO-3aBUCHMOTO amonTo3a. Takke ObLIO yCTaHOBIIEHO, YTO B HETOKCHYHOM
koutentpanuu 0.5 uM coemurenne 5f mpensaTcTByeT (OPMUPOBAHNIO KOJOHHIA
OTYXOJIEBBIX KJIETOK (puc. 1A), a Takke CHIKACT MX MOABIKHOCTE (puc. 1B).
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AHTHMETacTaTHYIECKHUHA MTOTCHITNAI JAHHOTO COSTUHEHUS TaKXKe ObLT TIOATBEPIK-
JICH UCCIIENOBAaHUSAMMU in vivo Ha Mouenu meitanoMbl B16. Coequnenue 5f chu-
Kaylo KoimmuecTBo meractas B go3ze 50 mr/kr (puc. 1C) Ha ~77%, a Takxke HE
OKa3bIBAJI0O TOKCHIECKOTO ACHCTBHUS HA OPTAHU3M.

PykoBogutens padot — wieH-kopp. PAH Camaxytaunaos H.O.

OTBercTBeHHbIE HcToNHUTENH: K.X.H. Canomatuna O.B., k.x.H. [Tomagrox M.1.,
BeJl. nHkeHnep. Komaposa H.1.

Ilyomukanuu: A.V. Markov, A.V. Sen’kova, I.I. Popadyuk, O.V. Salomatina,
E.B. Logashenko, N.I. Komarova, A.A. Ilyina, N.F Salakhutdinov, M.A. Zenkova.
Novel 3'-Substituted-1',2’,4'-Oxadiazole Derivatives of 18BH-Glycyrrhetinic
Acid and Their O-Acylated Amidoximes: Synthesis and Evaluation of Antitumor
and Anti-Inflammatory Potential In Vitro and In Vivo // Int. J. Mol. Sci. 2020, 21,
3511. https://doi.org/10.3390/ijms21103511.

Hosb1ii uarndourop ¢pepmenra Tdpl, BaxkHO# MUIIEHH
AJ1 KOMILIEKCHOM MPOTHBOOIYX0JIEBOIi Tepanum,
YCHJIMBAET iN VIVO aKTHBHOCTH AHTHPAKOBOTO

Jexapcrea TomorexkaHna
Hosocubupckuii uncmumym opeanuueckoti xumuu um. H.H. Bopooicyosa

CO PAH

WzBectHO, uTo nHrHONpoBanue Tdpl, BaxHOTO (hepMeHTa CUCTEMBI perapa-
uu JIHK, MOXXeT 1Mo3BONUTh CyNIeCTBEHHO MOBBICHTH 3P(QEKTHBHOCTh MPUME-
HSIEMBIX B HACTOSIIIIEE BPEMsI TPOTHBOOIYXOJIEBBIX MPETapaToB, HAIICIICHHBIX Ha
noBpexaenue JJHK. Hamu, coemectno ¢ UXbOM CO PAH, ULTUT" CO PAH u
Yausepcuterom Kuie, BenmukoOpuTanus, HalileH HOBBIM THIT BBICOKOAKTHBHBIX
uHTHONTOPOB (hepmenta Tdpl, coderaronnx (HEeHUIKYMapHUHOBBIA U MOHOTEp-
NeHOUIHBIN (PpparmMeHThI. [IpogeMOHCTPpHUPOBaHO, YTO COBMECTHOE PUMEHEHHE
uHTHONTOpa 3ba U KIMHUYECKU BayKHOTO Tipernapara TormorekaHa (tpc) mo3Bods-
€T 3HAYUTENBHO YCUJIUTh IPOTUBOOITYX0IEBbId A dekT Tormorekana B IKCIepH-
MEHTaxX in Vivo, IPAKTUIEeCKH OCTAaHOBUB POCT omyxouu. [lomydeHHbie qaHHbIE
MO3BOJISIIOT TOBOPUTH O (YOPMHUPOBAHMHM HOBOTO KiIacCa MPOTHUBOOITYXOJIEBBIX
npenaparoB — uaruouropos Tdpl.

Hccnenosanus BeinonHeHs! B pamkax rpanta PH® Ne 19-13-00040.
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ABTOpBI: pykoBonuTenb pador — unen-kopp. PAH Canaxyrtannos H.®. Ot-
BercTBeHHBIE HcnonauTe oT HOX CO PAH: pod. PAH, n.x.H. Bomao K.I1.,
K.X.H. XoMeHko T.M.

[Ty6mukaruu: T.M. Khomenko, A.L. Zakharenko, A.A. Chepanova, E.S. Ilina,
O.D. Zakharova, V.I. Kaledin, V.P. Nikolin, N.A. Popova, D.V. Korchagina,
J. Reynisson, R. Chand, D.I.M. Ayine-Tora, J. Patel, .LK.H. Leung, K.P. Volcho,
N.F. Salakhutdinov, O.I. Lavrik. Promising New Inhibitors of Tyrosyl-DNA
Phosphodiesterase 1 (Tdp 1) Combining 4-Arylcoumarin and Monoterpenoid
Moieties as Components of Complex Antitumor Therapy // Int. J. Mol. Sci. 2020,
21(1), 126; https://doi.org/10.3390/ijms21010126.

IIporuBoomyxoneBbie rpanuiaocyiabparsl A-G

u3 Mopckoii ryoxu Haliclona gracilis
TUFOX JIBO PAH

I'panunocynbdarel A-G sSBISIOTCS NEPBBIMHU MPEICTABUTENSIMI MOHOCYITb(Da-
TUPOBAHHBIX TOJMOKCUTCHUPOBAHHBIX CTEpOUI0B TyOOK pona Haliclona. I'pa-
muocyab(arel A-G UMEIOT YHHKAJIbHBIM XapaKTep OKCUTEHALUU CTEPOHHOTO
uKJIa, 4TO0, BEPOATHO, YKA3bIBACT HA HAJITMYNEC HOBBIX OKHUCINUTCIBbHBIX (bepMeH-
TOB, YYaCTBYIONIMX B MPOIECCax 0OPA30BAHUS ITHX MOPCKHUX BTOPHUYHBIX Me-
TabonuToB. [panunocynbdarsl B MUKPOMOISIPHBIX KOHIEHTPALHUSIX CIIOCOOHBI
HHTHOUPOBATh DKCIPECCHIO MPOCTATOCTENN(UUECKOr0 aHTUTEHA B TOPMOHO-
HE3aBUCHMBIX KJIETKAX pakKa MpeCTaTeIbHOM KeIe3bl YeIOBEKa, YTO CBUIETEIh-
CTBYET 00 HHI'MOMPOBAHUH aHIPOTCHPEIETITOPHON CUTHATIM3aLnH, IICHTPaIbHOM
MUIICHUA IJI JICUCHUS 3allyIIIEHHOT'O paKa IMPOCTaThI.
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Puc. 1. Ctpykryps! rpauunocyinsdaroB A-G u3z mopckoit ryoku Haliclona gracilis

[Ty6mukanuu: Shubina L.K., Makarieva T.N., Denisenko V.A., Popov R.S.,
Dyshlovoy S.A., Grebnev B.B., Dmitrenok P.S., von Amsberg G., Stonik V.A.
Gracilosulfates A—G, Monosulfated Polyoxygenated Steroids from the Marine
Sponge Haliclona gracilis // Marine Drugs. 2020. V. 18. N 9. Art. N 454.

Asropsr: Hlyouna JI.K., Makapeesa T.H., [lenucenxo B.A. — TUBOX JIBO
PAH.

AMHMHHMPOBaHHOE MPOU3BOIHOE JAMUHAPaHa U3 Oypoii
Bogopocu Saccharina cichorioides aJist moBbILIEeHUSE

3(p(peKTUBHOCTH Tepanuu paKka MOJIOYHOM KeJie3bl
THUFOX /IBO PAH

BriepBbie nonyueHo aMMHUPOBAHHOE IPOU3BOJHOE JIAMUHApaHa u3 Oypoil Bo-
nopociu Saccharina cichorioides mocpeaCTBOM CUHTE3a STIOKCHAKTUBUPOBAHHO-
TO IPOU3BOIHOTO C MOCIEIYIOLUIMM MIPUCOEeAUMHEHHEeM aMuHorpymil. IlokasaHo,
YTO BBeleHHE (QYHKLIMOHAIBHBIX 3aMECTUTEICH B MOJIMMEPHYIO LEMb JIAMHHA-
paHa yCHJIMBAET €ro CEJIEKTUBHOE IMPOTUBOOIYXOJIEBOE M PaJNOCEHCUOMIN3HU-
pylomiee AeWCTBHE Ha MOJENSX arpeCcCMBHON BBICOKOMHBA3UBHOHM, MajioanQ-
(depeHmpoBaHHON (OpPMBI paka MOJIOYHOHW jkeme3bl yenmoBeka MDA-MB-231
MOCPEICTBOM YCHJICHHS MHIYKLHMH aroNTo3a 3a CUYeT MOAY/SILHMU aKTUBHOCTH
Kacra3 u permaparuBHoro (hepmenta PARP. [lomyueHHble naHHBIE TTOATBEPKIA-
10T NEPCIEKTUBHOCTh UCIIOJIB30BAHUS ITPOM3BOAHOTO JJaMUHAPaHa B COYETaHUH
C JIy4eBOH Teparnuen A1 MOBbILIEeHUS 3()(HEKTUBHOCTH Tepalry paka MOJIOYHOM
JKEJIe3Bl.

[Ty6mukanuu: Malyarenko O.S., Usoltseva R. V., Silchenko A.S, Ermakova S.P.
Aminated laminaran from brown alga Saccharina cichorioides: Synthesis,
structure, anticancer, and radiosensitizing potential in vitro // Carbohydrate
Polymers. 2020. Vol. 250. P. 117007— 117017.

Astopsl: Manspenko O.C., Yconsuesa P.B., Cunsuenko A.C. — TUBOX IBO
PAH.
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Puc. 2. (A) CtpykTypa aMMHHPOBAHHOTO ITPOM3BOIHOTO JJaMHHapaHa n3 Oypoi Bogopocin
S.cichorioides. IlpotuBoomyxonesoe (B) n pagnocencnommmsupyromiee nevicraue (B)
HATUBHOTO U MOIU(HUIIMPOBAHHOTO JAMHHAPAHOB Ha (GopmupoBaHue Kononuit MDA-MB-231
paxoBbIX KieTok. JleiicTBue nmonucaxapuaos Ha (I') nuaaykmio anonrosa u (1) nerpaganunio
JIHK

HoBble npoTuBoOMyX0/1€eBble MPUPOIHbIE CAXaPUAbI
TUBEOX /IBO PAH

HCCJ’IeI{OBaHI/IG OHOJIOrMYECKON aKTUBHOCTHU IIOKasaJio, 4To Cynb(baTI/IpOBaH-

HbIi 0-D-manHaH u3 Mopckoit Oakrepun Halomonas halocynthiae v KancynbHBINA
nonucaxapuj u3 oakrepuu Psychrobacter marincola criocoOHBI B 3HAUNTEIIEHOM
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CTETIEHN CHIDKATh 00pa30BaHUE KOJIOHWH KIIETOK aICHOKAPIIMHOMBI MOJIOUHOM
xkene3sl gemoBeka MDA-MB-231 (puc. 3A) u oCTporo MpOMHUETIONHUTAPHOTO
neriko3a genoBeka HL-60 (puc. 3b) coorBeTcTBenHo. Jlektrasl CGL n3 Mumnun
Crenomytilus grayanus n MTL w3 munuu Mytilus trossulus B pa3HO# cTeneHn 00-
JagaroT aHTHIPoU(epaTUBHEIM d(PPEKTOM B OTHONICHUN HCCIICTOBAHHBIX JIH-
HUH OITyXOJIEBBIX KJIETOK (puc. 4). Takast pasHnira 00ycIIOBICHA TEM, UTO KICTKH
AKCTIPECCUPYIOT PA3INYHbIE YIIICBOAHBIC aHTUTEHBI HAa CBOCH TTOBEPXHOCTH, C KO-
TOPBIMH TIO-PAa3HOMY CBA3BIBAIOTCS JIEKTHHBI. Halm 1aHHBIE CBHAETENBCTBYIOT O
TOM, YTO ITOJIMCAXaPH/IBI MOPCKHUX OaKTEepHid M JISKTUHBI MOPCKHUX O€CIIO3BOHOY-
HBIX SBIISIOTCS IEPCTIEKTUBHBIME BEIIECTBAMU ISl U3YUEHUS UX MTPOTHBOOITYXO-
JIEBBIX CBOMCTB U MEXaHM3Ma JICHCTBUS.
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Puc. 3. Biusinue cynbdarupoBanHoro o-D-manunana H. halocynthiae (A) 1 xancynbsHOTO
nonucaxapuaa P. marincola (b) Ha caMonpou3BoIbHOE 00pa30BaHUE U POCT KOJIOHUH
omnyxosieBbIMU KiieTkamu aMHud MDA-MB-231 1 HL-60 cooTBeTCTBEHHO
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DLD-1 - ageHOKapIHHOMA MPSMOiT KHIIKH YeIOBEKa
HCT-116 - kapuuHOMa TONCTOMN KHIIKH YeloBeKa
HT-29 - aneHokapuiHOMA TOJICTOM KUIIKH Y€I0BEKa
30 M CF-7 - azeHoKapLuHOMa MOJIOYHOIT XKeJIe3bl
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Puc. 4. AatunponudepatruBHOE AEHCTBHE TEKTHHOB B OTHOIICHUU KJICTOUHBIX JIMHHUHA
Pa3IMYHBIX THIIOB OMyXOJel KHIIEUHUKA U MOJIOUHOM JKee3bl YeToBeKa

[Tyomukarmuu: Kokoulin M.S., Filshtein A.P., Romanenko L.A., Chika-
ovets [.V., Chernikov O.V. Structure and bioactivity of sulfated a-D-mannan
from marine bacterium Halomonas halocynthiae KMM 1376T // Carbohydrate
Polymers. 2020. Vol. 229. Art 115556. Kokoulin M.S., Kuzmich A.S.,
Romanenko L.A., Chikalovets I.V., Chernikov O.V. Structure and in vitro
bioactivity against cancer cells of the capsular polysaccharide from the marine
bacterium Psychrobacter marincola / Marine Drugs. 2020. Vol. 18. N 5. Art 268
[1-17]. Chikalovets I., Filshtein A., Molchanova V., Mizgina T., Lukyanov P.,
Nedashkovskaya O., Hua K.-F., Chernikov O. Activity dependence of a novel
lectin family on structure and carbohydrate- binding properties // Molecules.
2020. Vol. 25. N 1. Art 150[1-15].

Asropsl: Kokoymua M.C., ®unemreitn A.Il., Yukanosenm 1.B. — TUBOX
JIBO PAH.
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1.3. JlekapcTBeHHBbIEC KAHU/IATHI
B IPYTUX TepaneBTHYECKHX 00/1aCTAX

HosBbrii nunentuanblii aurang TSPO
amua N-penmnnponnonni-L-rpunropanui-L-aeiiuuna (I'1-102)
QOI'BHY «HUU ¢papmaronoeuu umenu B.B. 3axycosa»

18 kDa tpancnokaropusiii 6eok (TSPO) ygacTByeT B TpaHCIIOPTE XOJIECTE-
pUHA OT BHEIIHEH K BHYTPEHHEW MUTOXOHIPHAILHON MeMOpaHe, UTO SBISCTCS
JTUMUTHPYIOMEH cTanuel B cuHTe3e HelipocTeponaoB [Rupprecht R., Nat. Rev.
Drug Discov. 2010]. HetipocTepouaasie TOPMOHBI B3aUMOACHCTBYIOT C OTIIHY-
HBIM OT OE€H30AMa3eTHHOBOTO MOAYISITOPHBIM caiitom [AMK, pernenrropa n 06-
JIa/Tat0T AaHKCHOJINTHIECKON aKTHBHOCTBIO.

C 1enpi0 TONYyYEHHUsI TMEPCIeKTUBHOTO OBICTPOAEHCTBYIOMIETO aHKCHOIH-
THKa 0e3 mobouHbIX dhdexToB B HUM dapmakomornn umenn B.B. 3akycosa ¢
MTOMOIIIbI0 OPUTHHAJIBHON CTpATerHy CO3MaHus (papMaKOIOTHYECKH aKTHBHBIX
TUTICTITAZIOB Ha OCHOBE HEmenTUAHBIX JiekapcTB [['ymamea T.A., MAH, 2015]
ObT cKOHCTpyHpoBaH amua N-derwmrmpornnoHui-L-Tpunrodanni-L-neimHa
(C-102) [PCT/RU 2019/000903 mara mpuopurera 06.12.2018]. B xadectBe
HETENITHAHOTO MPOTOTHIA OBUI B3SIT aHKCHOMUTHK anmmuneMm (muraug TSPO).
CtpykTypa anmuaeMa COACPKUT IBa apoOMaTHUYeCKHX snpa ((deHwIbHOEe H
MMUTA30TTUPUINHOBOE) M Pa3BETBICHHYIO aln(DaTHISCKYIO IeMb. DTH TPYIIITHI
MOYKHO TIPOMMHTHPOBATH C TTOMOIIBI0 OOKOBBIX Ipynn (heHUITaJaHWHa, TPUIITO-
(haHa 1 TeHIIHA COOTBETCTBEHHO. Kpome Toro, aMugHas TpyIINa B CTPYKType aj-
MUIeMa SBJISIETCS BO3MOXKHBIM ITPOTOTUIIOM TIEMTHIHON CBA3H. TakuM o0pazom,
AJMHIEM MOYKHO TIPEACTABUTH C TIOMOIIBIO TPUTIIETITUIHOMN TTOCIIEI0BATEIIEHOCTH
—Phe-Trp—Leu—. Ilpu nu3aitHe TUTIENITHIHOTO JUTAHIA HaMHU ObIIa COXpaHEHa
mocienoBarenbHOCTs — T rp—Leu—. OcTarok GpeHmmanannta ObUT 3aMeHeH Ha O1o-
M30CTEePHYIO eMy (DEHIITIPOTMOHMIBHYIO TpyIITy (pHc.1).

Puc.1. Jluzaiin qunentuanoro smrasga TSPO

V nunentuna [J[-102 BeIsiBIeHa aHKCUOIUTHYECKAsl aKTUBHOCTh B MHTEpPBa-
ne 103 0.01-0.1 Mr/kr BHYTpHOPIONTHHHO Ha MBINIAX B TECTaX MPHUITOAHITOTO
KpecTooOpa3HOTOo JIAOWPHHTA M OTKPBITOTO TOJISI CO CBETOBOW BCHBIITKOM. JIu-
raggasie cBoiicTBa [J[-102 x TSPO ObutH mMOKa3aHBI METOAOM WHTHOMTOPHOTO
(hapMaKkoJOTHUECKOTO aHalli3a C HWCIOJIh30BAHWEM CEJIEKTUBHOTO aHTaroHW-
cra TSPO coemunenuns PK11195 (puc.2) u MeTomoM MOJIEKYISIPHOTO TOKHWHTA
(puc.3) [Gudasheva T.A. et al. Molecules, 2020].
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Puc. 2. PK11195 6noknpyet ankcuonutadeckuii adpexr I'J]-102 B Tecte mpumogHsToro
KpecToobpasHoro abupunra Ha mbrmax [CR.

*p <0.05, cTaTucTHYECKU 3HAYMMBIC PA3INYHs 10 CPABHEHHIO C KOHTPOJIBHOM IPYIIOH 1Mo
KpuTepuio ManHa—YUTHH. JlaHHBIE TIpe/ICTaBIECHBI B BUJIE MEJIMAH U HHTEPKBAPTUIILHBIX
HHTCPBAJIOB

Puc.3. a) [Tonoxenwue I/1-102 B axtuBHOM nerrpe TSPO (moxupoBaHue IpOBOIIIIH C TOMOIIBIO
Glide, Busyanmsanuto ¢ momorsio Maestro 10.4; crpykrypa TSPO B3sita uz PDB ID: 2MGY).
0) HanosxeHne HOKMpoBaHHBIX KoH(popManuii annuaema u aunentuna [J1-102

N3yuenue cBsi3u CTPYKTYphl U aHKCHOIUTUYECKON aKTMBHOCTH B psy aHa-
soroB [JI-102 nokasaiio, 4To /sl POSIBJICHHSI aHKCUOIUTHYECKOTO 3(pdekra He-
00X0IMMO HaJIM4Me OCTAaTKOB KakK TpUNTo(haHa, TaK U JICHIMHA B UX PUPOAHOM
L-xon¢urypanuu u B nocnenopareiabHocT Trp-Leu.

PyxoBonutenu pabotel: unen-kopp. PAH I'ynamesa T.A. u akagemux PAH

Cepenennn C.b.; ucnomuutenu: H.c. [eeBa O.A. u npodeccop PAH Spxo-
Ba MLA.
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bopHuiI- 1 HUTU3MH-3aMelEéHHbIE IPOU3BOIHbIE
(peHMINIPONIAHOBOM KHCJIOTHI

B KadyecTBe aroHucros peuenropa FFA1

Hosocubupckuil uncmumym opeanuuecxoul xumuu um. H.H. Bopooicyosa
CO PAH

[TpounsBoaHbIe 3-QEHUIITPONTMOHOBONW KUCIOTHI, HECYIHE Pa3IH4YHbIC MpPHU-
poxnble nepudepruueckre MOTHBBI, OBUIM CHHTE3MPOBAHBI M OLIEHEHHI in Vitro
Ha TIPEAMET aKTUBAIMH perentopa cBoOOAHbBIX KUpHbIX kucioT 1 (FFAT). Han-
JTYYIIyI0 CYOMHKPOMOJISIPHYIO aKTHUBHOCTH A Vitro ¥ TIONHBIM arOHU3M IIpojie-
MOHCTPHPOBAJIN J[Ba COEAMHEHHUA-Inzepa (comepkamiue rpynmsl GopHumia 1
U muTH3uHA 2). B TecTe Ha TOJIEpaHTHOCTH K TITIOKO3€ Y MBITIeH 00a COeTUHEHUS
MPOEMOHCTPUPOBAIIN CITIOCOOHOCTh TMOJACPKUBATH YPOBHH TIIIOKO3bI B KPOBH
MocIie BBEJCHMs TIIIOKO3BI. bopHmimponsBogHoe 1 AEMOHCTPUPYET BBICOKYIO
JT0303aBUCUMYI0 A(PPEKTUBHOCTh W, CIIEAOBATEIHLHO, MOXET pPaccMaTpHUBATHCS
KakK BelyIlee COeTMHEHNE [T NajlbHeNIe pa3paboTKi B Ka4eCTBE TEepareBTH-
YECKOTO areHTa IpH caxapHoM anadere 2 Tuma. MOJeKyIspHBIA JTOKUHT ITOJI-
TBEPIIII BEICOKOE CPOACTBO COSNMHEHMH K perentopy FFATL.

(0]
o e T
s 0

Cl
HCI
1 2
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N

ABTOpBI: pyKoBOANUTENb paboT — wieH-kopp. PAH Canaxytauao H.®. Or-
BETCTBEHHBIC UcTIonHUTENH: 1.X.H. JIy3una O.A., k.x.H. Kypanos C.O.

ITy6mukanuu: S.O. Kuranov, O.A. Luzina, O. Onopchenko, I. Pishel, S. Zozulya,
M. Gureev, N.F. Salakhutdinov, M. Krasavin. Exploring bulky natural and natural-
like periphery in the design of p-(benzyloxy)phenylpropionic acid agonists of
free fatty acid receptor I (GPR40) // Bioorganic Chemistry, 2020, V. 99, 103830,
doi: 10.1016/j.bioorg.2020.103830.

0-AMMHOHUTPUJIbI IITPEKEPOBCKOr0 THIA —
HOBBIIf XeMOTHII /1151 HHTHOUPOBAHUSI

I1 n30popmbl kKapOOaHTHAPA3BI YeI0BEKA
Hnemumym xumuu
Canxm-Ilemepbypeckozo 2ocyoapcmeenno2o yHusepcumema

I M3odopma kapOoaHTHApa3bl YEIOBEKA SBISCTCS KIMHUYECKH BaJIUIAHPO-
BaHHOW MUIIIEHBIO JIJIs pa3pabOTKH MPEerapaToB MPOTHB IIAyKOMBI (CHHYKAIOIIINX
BHYTPUITIA3HOE JIaBJICHHE), a TaK)Ke TUypeTHKOB. [lomaBnsromniee OOIBIIMHCTBO
WHTHOUTOPOB ATOTO (hepMEeHTa comepikar B KadecTBe (papMakopopHOU mepBUY-
HyI0 cynbhoHaMuaHyto rpynmy. llocnenHss orBedaer 3a CBS3BIBAHHE C TIPO-
CTETUYECKUM MOHOM IIMHKA B aKTHMBHOM IIEHTpe ()epMEHTA U BHOCUT OCHOBHOM
BKJIaJ] B CPOACTBO 3(h(hEeKTHBHBIX €70 MHTHOUTOPOB.
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Panee, B Xxome CKpWHWHTA Pa3HOOOPA3HOW KOJUICKIIMHM BEIIECTB C HU3KUM
MOJICKYJIIPHBIM BeCOM (TaKk Ha3bIBaeMBIX (parMeHTOB) MeTomoM muddepeH-
nupyromei ckanupyrormei guyopumerpun (ACD), MBI 00HAPYKUITH 3aMETHOE
WHTHOMpYIOIIee ACHCTBUE y coenuHeHIS 1, HE comepiKaliero IepBUYHON Cyib-
(hoHAMUTHOH TPYIIIIEL, a SBIAIOMIErOCs MPOAyKTOM peakinu LlTpekepa quatnii-
KETOHA C HEKMM MCTOYHHUKOM ITMaHHUI-aHHOHA ¥ TOHOPOM aMMuaka. JKemas moj-
TBEPAUTH, YTO ITO HE CIyYaWHBIN pe3ysIbTaT — a TaKkKe CTPEMSCh HalTH Ooiee
MTOTEHTHBIN MHTHONUTOP, — MBI IPEeaTPHHUTA CKpuHUHT 800 coeqmHeHMH, comep-
KAIUX B CBOCH CTPYKType (hparMeHT anb(a-aMHHOAETOHUTPHIIA «IITPEKEPOB-
ckoroy» tuma. K Hameit pamocT, Cpeau dTHX BEmecTB ObUIO HE TOIBKO HAWIECHO
He MeHee 50 coeqMHEeHNH, TIPOSIBIIIONINX MPSMOE CPOACTBO K KapOOaHTHIpase,
HO W HalJIeHO COeAMHCHHE-THACp 2, MposBirtoniee 6onee gem B 10 pa3 OGomee
MOIITHOE MHTHONTOpHOE NelicTBre B oTHOMICHNH 11 n30hopmbl kapOoaHTHIpa3bl
(4T0 OBLTO TTOATBEPIKICHO B OMOXUMHUIECKON TECT-CHCTEME Ha pEKOMONHAHTHOM
dbepmenTte). MexaHn3M WHTHOMPOBAHUS, TIPEIMTOIOKATEIHLHO, BKIIOYAET OTHO-
CUTENBHO cab0e CBSI3bIBAHNE HUTPHIIBHOM TPYTIITHI C HOHOM ITHHKA B aKTHBHOM
neHTpe (epmenTa. Jlaree Bo3MOXKeH MepeHOC ITUAHHI-aHHNOHA HA LUHK, YTO H
MPUBOAXT K HaOIIOmaeMOMy HHTHOMpOBaHWIO. JleTampHOE WM3y4eHHe MpeIio-
KEHHOTO THUIIOTETHYECKOTO MEXaHU3Ma TIPOBOIUTCS.

[Ty6mukarust: Krasavin, M.; Kalinin, S.; Zozulya, S.; Griniukova, A.; Borysko,
P.; Angeli, A.; Supuran, C. T. Further validation of Strecker-type a-aminonitriles
as a new class of potent human carbonic anhydrase II inhibitors: hit expansion
within the public domain using differential scanning fluorimetry leads to
chemotype refinement. J. Enzyme Inhib. Med. Chem. 2020, 35, 165-171.
PyxoBomutens padoter — nmpodeccop PAH, n.x.H., Kpacasun M.1O.
Wcnonmaurtens — k.x.H. Kamuama C.A.
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HoBrble peakTHBATOPBI a1lleTHIX0JINHICTEPA3bI,

croco0HbIe NPOHUKHYTH Yepe3 I'Db
HUnemumym opeanuueckoii u ghusuueckoui xumuu um. A.E. Apoysoea

@UI] KazHI] PAH (2. Kazanv)

Bnepseie Ha ocHOBe ankuia3amerieHHoro nupumuauH-2,4(1H,3H)-nuoHa
(ypauuia) HoIydeHbl peakTHBATOPbl MHIHOMpPOBaHHOW (ochopopraHHueCcKu-
MH COEIUHEHMSIMH alEeTWIXOJIMHACTEepa3bl.  PeakTWBAaTOpBl  NMPEACTaBISIIOT
co00li KOHBIOTATHI 1-ankui-3,6-mumerminypanuia ¢ 1,2,4-rpuazonsHbiM (par-
MEHTOM, HECYIIIMM THAPOKCUKapOaMOMIbHBINA 3aMeCTUTENb. B oTiruune ot cran-
JIApTHBIX PEaKTUBATOPOB AllETHIXOIMHACTEPA3bl, COAEPIKALINX MUPUIMHUEBBIN
LUK (CIIPATUIOKCUMY, «aJUIOKCUMY, «IUMHPOKCUM» U T.JI.) U HE CHOCOOHBIX
MPOHMKATh uepe3 rematosHuepannyeckuii 6aprep (I'96), mpousBoaHsle ypauu-
J1a PEakTHBUPYIOT allEeTUIXOJIMHACTEPA3y MO3ra U BOCCTaHABIMBAIOT KOTHUTHUB-
Hble (YHKIUH y OTPABICHHBIX XUBOTHBIX. [loMydeHHBIE peakTUBATOPHI MOTYT
OBITH MCIIOTB30BAHBI ISl IPEAOTBpAILCHHS HEHPOJereHepaTUBHBIX N3MEHEHUH,
BO3HMKAIOLINX [IOCIIE OTpaBieHUs (OCHOPOPraHNnIECKUMHU COCTUHEHUSIMH.

IIpoekr PH® Ne 19-15-00344 u TocymapctBeHHoe 3amaHne Ne AAA-
A-A18-118040390114-8.
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N (@]
/OH
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N N—
\’T\)\/ / Puc. 1. MonexkynsapHblil JOKUHT
N \7N coeMHeHHA-uaepa 1b k
n .
ALCTUIIXOJIMHICTEPA3e, MHTMOMPOBaHHOM

1:n=2 (a); 3 (b); 4 (c) napaokconoM (POX).

Puc. 2. CtpykrypHbIE (HOPMYIIBI
PEaKTUBATOPOB XOJIMHICTEPA3 HAa OCHOBE
AJIKHII3aMEILEHHOTO yparuia

ABTODBI: pPyKOBOIUTEIb PadOT — 1.X.H., go1. CemenoB B.D., oTBeTcTBEHHBIE
ucnonuurenu: 1.0.H. [lerpoB K.A., mpo¢. Maccon Il., a.x.n. Jlaremos LK.,
n.x.H. I'yoaiimynmun A.T., 3yesa U.B., Jlymekuna C.B., Jlenuna O.A., K.X.H.
I'y6aiinymnmuna JL.M., x.x.H. Caiipuna JL.O., xx.H. Ulymaeea M.M., Karo-
moBa P.M., k.x.H. Caiipuna A.®., Konnpamosa C.A.

[yomukanuu: Eur. J. Med. Chem. (Q1). 2020, 185: Art. 111787.
Neuropharmacology (Q1). 2019, 155: 131-141. Molecules (Q2). 2020, 25: Art.
4191.
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HoBble MyJbTH()YHKIITHOHAJIbHBIE COETMHEHUSI HA OCHOBE
4-aMHIHO-2,3-NMOJTUMETHJIEHXHHOJIHMHA KaK NMOTeHINAJbLHBIE

npenaparsl JUif JedeHus: 001e3HU AJiblreiimepa
Hnemumym usuonocuuecku akmusnvix éeugecme PAH, e. Yeprnoconoexa

[ HOBBIX THOPHUIHBIX COCIMHEHUNM — KOHBIOTaToB 4-aMHHO-2,3-TI0JH-
metuieHxuHoanHoB ¢ woHosoM (BHT) (1) u napa-tonuncynsdonamunom (I1),
MOKa3aHa BBICOKAS aHTUXOJMHACTEpa3Hasi aKTUBHOCTh C MPEUMYIIECTBEHHBIM
uHrubupoBanueM OytupmixonuHdcTepasbl. Konbtoratsl ¢ BHT mposiBisitor
BBICOKYIO aHTHOKCHJAHTHYIO aKTUBHOCTb. Bce coeTMHEHUs CIIOCOOHBI OIOKH-
poBarh AXD-HHAYNHPYEMYIO arperanuio OeTa-aMuiIonaa, T.€. OKa3bIBaTh 00-
ne3Hb-MoauduIMpytolee eiicTBUE, U He JIOJDKHBI BBI3BIBATH HEXKENIATEIBHBIX
JIeKapCTBEHHBIX B3aMMOICHCTBHI BBULY O4Y€Hb c1a00r0o MHrMOUpPOBaHUS KapOOK-
CHJICTEPasbl; 00JIaAal0T XOPOIIeH KUIIeuHOoM abcopOiueii 1 BEICOKOH MpOHHMIIA-
€MOCTBIO uepe3 reMarodHiedannieckuii 0apbep. Ha ocHOBaHMM ONTUMAaIBHOTO
dapmaxonoruyeckoro npopuiist u npoduinst ADMET HoBbie rHOpUIHbBIE cCOeNu-
HEHHs SIBIISIOTCS MEPCHEKTUBHBIMU JUIS JalbHEeWNIeld pa3paOOTKU B KauecTBe
MYJIBTH(QYHKIMOHAIBHBIX MIPENapaToB Teparuu 00e3Hn AJbIreiMepa.
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Puc. 1. Ctpyxrypa Puc.2. MonekynasipHblif JOKMHT KOHbIoraToB 11
KOHBIOTATOB 4-aMIHO- C BO3pAaCTArOIIeH AIHHOM crielicepa B
2,3-nomumMeTuaeHXuHoaMHOB | n 11 AKTUBHBIN LIEHTP alleTUIIXOJIMHAICTEPa3bl

[Tyonukanuu: Makhaeva G.F, Kovaleva N.V., Boltneva N.P., Lushche-
kina S.V., Astakhova T.Yu., Rudakova E.V., Proshin A.N., Serkov 1.V., Radchen-
ko E.V., Palyulin V.A., Bachurin S.O. and Richardson R.J. (2020) Molecules, 5,
3915; DOI:10.3390/molecules25173915.

PykoBogutenu paboTsl: k.X.H. MaxaeBa [.®. u n.x.H. wieH-kopp. PAH bauy-
pun C.O.

OtBercTBeHHBIE HcmonmHuTenH: K.X.H. Kosamesa H.B., k.6.n. Bonrme-
Ba H.IL., x.x.H. PynakoBa E.B., x.x.u. Jlymexuna C.B., x.x.H. [Ipommua A.H.,
n.x.H. Cepxos 1.B.
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BI/ICHle/IMI/I[{]{IHbI — HOBbBI€ COCAUMHCHUSA

C remaTonpoTeKTOPHLIMHA CBOlMCTBaAMH
HUnemumym opeanuueckoii u ghusuueckoui xumuu um. A.E. Apoysoea

@UI] KazHI] PAH (2.Kazanw)

BrnepBbie Ha KJIETOYHOHN JIMHUM HOPMAJIBHBIX TeNaroluToB uenoBeka Chang
Liver u3y4eHbl IIUTOTOKCHYHOCTb, ITUTONPOTEKTOPHBIC CBOWCTBA W IOYYEHBI
JTAaHHBIE 110 BIUSHUIO BEIECTB HA KJICTOUHBIN IIMKJI T€MATOI[UTOB CHHTE3UPOBaH-
HOTO Psijia «CIBOCHHBIX» MPOM3BOIHBIX JICKAPCTBEHHOTO cpenctBa Kcumenon
(1,2-gurunpo-4,6-numeTui- 1 -N-(2-ruipOKCUITHI ) TUPUMHUIOH-2), Aaliee Ouc-
MUPUMUIHBI, B KOTOPHIX (pparMeHThI MOJIEKynbl KcrMenoHa COeqMHEHBI aj-
KHJT(KCHJTHIICHIT ) THOHATHBIM MOCTHKOM.
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=

YCTaHOBIIEHO, YTO OMCIIMPUMHUIUHBI 110 [IUTOTOKCUYHOCTH MOXKHO PacIolio-
KUTb B psia (mo Bospactanuio ICsp): mryrapar Ilb (1.8 (1.0+2.5) mmons/n),
cyoepar IId (2.7 (2.5+2.9) mmons/n), agununat Ilc (6.6 (6.4+6.8)), cykuuHat
ITa (>8.0 mmomnb/n) / m3odranar Ile (13.8 (10.0+17.5) mmons/n), Kcumenon [
(>200 mmoub/m). I1o crtocoOHOCTH MPOSBIISITH IUTOIIPOTEKTOPHEIH 3 dekT Ouc-
MUPUMUIMHBL MOXXKHO DPACIOJOXKHUTH B psifi (IO BO3PACTaHUIO MaKCUMAIIbHOTO
sddexra BemecTra): n3opranar lle (wer adpdekra), rmyrapar IIb (yBennuenue
KOJIMYECTBA >KUBBIX KJIETOK B YCIOBUAX Bo3AeicTBUs D-ranakro3zamuna Ha 56%,
KoHIeHTpanus 250 Mkmoub/1), cykuuHar lla (To xe, B 3.4 pa3za, 50 MKMOIB/1),
aguruHat llc (To xe, B 6.3 paza, 125 mxmons/i), cydepar Ild (To xe, B 7.3 pasa,
25 mxmonb/n) / Keumenon 1 (to xe, B 7.3-8 paz, 125-500 mxmons/n). Takum
00pa3oM, U3y4YeHHbIC OMCITUPUMHUIUHBI 00JIaIat0T TENaTONMPOTEKTOPHON aKTHB-
HOCTBIO M CIIOCOOHBI BBICTYIIATh B KaueCTBE MPENapaToB Uil CTUMYIUPOBAHHS
rermaTopereHepaIi.
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ABTOpHBI: pykoBOauTENb pabor — 1.0.H., mpod. 30008 B.B., orBercTBeH-
HbIC HCTIOTHUTENHU: 1.0.H. Beimrakamiok A.b., 1.x.H., o Cemenos B.3., [1apde-
HOB A.A.,lllammmua M.C., I'ymaposa J1.®., bense I'I1., k.x.H. ['amssmernuanosa 1.B.

[Ty6mukaruu: Russ. J. Bioorg. Chem (Q4). 2020, 46: 1067-1073.

HoBoe myabTurennoe nogcemeiicteo 1Q-nenruaos

Kynuru-runa mopckoro anemona Heteractis crispa
TUBEOX /[BO PAH

YcraHoBieHO, 4TO menTHAbl KyHUTI-THIIa MOPCKHX aHEMOHOB 00JIaaaloT
3HAUUTEIBHBIM (PapMaKOJIOTHYECKHUM ToTeHIuanoM. CoueTaHneM METOI0B
cexBeHHpoBaHus 110 CeHrepy 1 TyOOKOr0 CEKBEeHUPOBaHUs aMITUKOHOB (NGS)
00Hapy>KEHO HOBOE YHUKAJILHOE MYJIBTUTEHHOE mosiceMeiicTBo 1Q-nentumos Ky-
HUTII-TUIIAa MOPCKOTO aHeMoHa Heteractis crispa (puc. 1, 2). IlokazaHno, 4to 3TH
MENTUABI SBISIFOTCS HE TOJIbKO MHTHOMTOpaMHU TPUIICHHA U 0-XUMOTPHUTICHHA, HO
TaK)Xe B3aUMOJICHCTBYIOT ¢ HEKOTOPBIMHU IPOTEa3aMHM, yUYacTBYIOUIMMH B BOCIIa-
JUTENBHBIX Mpolieccax (A1acTtasa, karerncud G) U npoueccax Koarysasiiuu KpoBU
(kamtexkpurH). Kpome Toro, OHM 3HaYNTEIHHO YBEITHYMBAIOT KU3HECTIOCOOHOCTh
KJIETOK HeWpoOiacToMbl B Mojenu OonezHu [lapkuHcoHa, 4To sIBIsieTCS cieq-
cTBHeM 3 dexTuBHOro cHKkeHus yposHs ADK B stux kierkax. B pesynbra-
Te amekTpodusnonorndeckoro recrupopanus nentugos HCRG1 u HCRG2 u3
H. crispa na mectn nzopopmax Kvl.x kanama oOHapykeHa UX ONOKHPYIOIIAs
aKTUBHOCTH (puc. 3). DTH COEAMHEHHUs SBIAIOTCA NMEpBBIMU mentugamu Ky-
HUTII-TUTIA, B3aUMOJICHCTBYIOLIUMHE C BaXXHEUIICH (apMaKkoIoruyeckoil Muiie-
Heto Kv1.3. Iloka3aHo, 4To oHM 00J1a/1at0T MOIIHBIM POTHBOBOCTAINTEIbHBIM
3¢ PEeKTOM, CBI3aHHBIM CO CHIKEHHEM YPOBHS MTPOBOCIANIUTEIFHOTO IIMTOKMHA
TNF-a (puc. 4).

Puc. 1. Pacnipenenenue TpaHCcKpUnToB, Puc. 2. AMHHOKHCIIOTHBIE TTOCIIEI0BATEIbHOCTH
noiyueHHoe B pesyibrare NGS HCIQ-nentunos
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Puc. 3. KoruentpaunonHast 3aBucuMocts Ha Kvl1.1, Puc. 4. Bousane HCRG1 Ha oTek namnsl
Kvl1.2, Kv1.3, Kvl.6 u Shaker IR MBIIIH

[Myomukanuu: Kvetkina A., Leychenko E., Chausova V., Zelepuga E.,
Chernysheva N., Guzev K., Pislyagin E., Yurchenko E., Menchinskaya E.,
Aminin D., Kaluzhskiy L., Ivanov A., Peigneur S., Tytgat J., Kozlovskaya E.,
Isaeva M. A new multigene HCIQ subfamily from the sea anemone Heteractis
crispa encodes Kunitz-peptides exhibiting neuroprotective activity against
6-hydroxydopamine // Scientific Reports. 2020. Vol. 10. N 1. Art 4205[1-14].
Gladkikh 1., Peigneur S., Sintsova O., Lopes Pinheiro-Junior E., Klimovich A.,
Menshov A., Kalinovsky, A., Isaeva M., Monastyrnaya M., Kozlovskaya E.,
Tytgat J., Leychenko E. Kunitz-type peptides from the sea anemone Heteractis
crispa demonstrate potassium channel blocking and anti- inflammatory activities
// Biomedicines. 2020. Vol. 8. N 11. Art 473[1-18].

Asropsl: Ketkuna A.H., Jleituenko E.B., I'magkux M.H. — TUBOX ABO
PAH.

HNuHoBanmonHoe JJeKapcTBEHHOE CPECTBO, MPEACTABIEHHOE
IKCTPAKTOM, COAEPKAIMM CyMMY (pypPOKYMApPHHOB,
AJI KOPPEeKIMU HAPYLIEHMii CCTeM reMocTa3a u KpoBH,
BbI3BAHHBIX IPUMeEHEHHeM MPOTUBOOILYX0/1€BOI0 Mpenapara

IMUCILIATUH
HUUDuPM um. E.J[. [oneobepea, Tomcxutt HUMI]

DKCTPaKT, corepKamuii pypoKyMapHHbL, MOIY4EH U3 KyIbTYpPbI KJIIETOK O0u-
rosioBa nsiTHUCTOTO (Conium maculatum L.), BeipalieHHOW Ha Kadenpe ¢uznomno-
ruM pactenuit u onorexnonoruu TI'Y. Beinenenue u ounctka cymmsl Qpypokyma-
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PHUHOB, HpelICTaBHeHHOﬁ 6epI‘aHTeHOM, KCAaHTOTOKCHMHOM M U30IIMMIIMHCIIJIMHOM,
a TakkKe JAOKIMHUYECKHE HMCCIEeIOBAHMS 3TOTO SKCTPAaKTa MPOBOASTCS Ha 0Oase
HUNDuPM mm. E.JI. Tomsabepra Tomckoro HUMII. B macrosimiee BpeMs 1mo-
Ka3aHo, YTO MOJYYCHHBII SKCTPAKT HE 00IajaeT FTeHOTOKCUYIHOCTRIO. BrimornHe-
HBI FCCJIEIOBAHUA BO3MOXKHOCTH HCIIONB30BAHUS CyMMBI (PYpOKYMapHHOB IS
KOPPEKIIMH HAPYIICHUH CHCTEMBI TeMOCTa3a U MHEIIOTOKCUYIHOCTH, BHI3BAaHHBIX
MIPUMEHEHNEeM TIPOTHBOOITYXOJIEBBIX MpenapaToB. [IpoBoasaTcs manpHeimme uc-
cienoBanus (hapMaKoJIOTHIECKOW aKTUBHOCTH.

Koppextupyiomee peiictBue | BBefieHne IPOTHBOOIYXO/MEBBIX CPEICTB BbI3BIBAET CABUT I10-
Ha KOAry/AIIOHHOE 3BEHO | KasaTe/elf reMOCTasa B CTOPOHY TMIIEPKOATY/IALMH, YTO II0-
CHCTEeMBI TeMOCTas3a BbIIIaeT PUCK TpoMboo6pasoBanns. [IpuMeHeHne SKCTPAKTa,
copepxkaiiero GpypoKyMapuHbl, OKasblBaeT KOPPEKTUpYIoliee
nmeiicTBue, cpaBHUMOE 110 9 deKTUBHOCTH ¢ BapdapuHOM, Ha
TUIIEPKOATY/IALMOHHOE COCTOsAHME, BbI3BAHHOE BBECHUEM
IMCIUTaTHHA. MeXaHn3M [efiCTBYA IPETOIOKUTENbHO CBH-
3aH CO CIIOCOOHOCTBIO MHIUMOMPOBATh BUTaMKH K 3aB1UCHMYIO
SIOKCUAPENYKTA3y, a TAKKe C  aHTUOKCUJAHTHON — aKTUB-
HOCTBIO GyPOKYMapIHOB.

Koppektupytomee smsuye | K mo6ounbiM a¢ddekTaM IPOTUBOOIYXO/EBbIX IIPEHApaTOB
Ha MMe/TOTOKCHYHOCTD OTHOCHUTCH MUETOTOKCMYHOCTD. BBelleHne akcTpakTa, cofiep-
xamero @K, npuBoauT K M3SMEHEHMAM IT0Ka3aTeneli KOCTHOTO
Mo3ra 11 nepudepudeckoiil KpoBM, CBUETENbCTBYIOMUX O HU-
BE/IMPOBAHUY TOKCUYECKUX 3((HEeKTOB, BbI3BAHHBIX IPHEMOM
uucnnaTuHa. MeXaHusM HeliCTBUA HPeIIOoNOKUTENbHO CBs-
3aH C aHTMOKCUJJAHTHOJ aKTUBHOCTBIO QyPOKYyMapuHOB.

Koppexkunsa [Tpumenenne sxcrpakra, cogepskautero OK, npuBoanut x Hu-
renaToTOKCUYHOCTI BeNMPOBAHMIO LUCIIIATMH-VHAYLMPOBAHHOIO HOBPEXIEHNUA
TedeHn. MeXaHU3M JIefiCTBYA TPeAIIONIOKNTENbHO CBA3AH C
AHTMOKCY/IAHTHON aKTUBHOCTBIO (PypPOKYMapUHOB.

PyxoBomuTens mpoekra: a1.M.H. Uypua A.A.
Asropsl: Uypua A.A., @umonoa M.B., ®enoposa E.I1., Heymokoesa O.B.
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I1. HoBble moaxoabl K CHHTE3y
(pu3M0I0rHYeCKr AKTUBHBIX COCTUHEHHUH

I'uOpuaHbIe MOJIEKYJIBI HA OCHOBE KOMILJIEKCOB METAJLJIOB.
Cunre3, pU3HKO-XUMHYECKHE CBOMCTBA M (PU3HOJIOTHYECKAS

AKTUBHOCTDb
Mockosckuii cocyoapcmeennbiii yHugepcumem umenu M.B. Jlomonocosa,
Xumuyeckutl paxynomem, xageopa MeOUYUHCKOU XumMuu
U MOHKO20 OP2AHUYECKO20 CUHME3A

HpeunoxceHa HOBas CTparerus CO34aHUsl HHU3KOMOJICKYJISPHBIX KOMOUHU-
POBAaHHBIX TAPTCTHBIX MOJICKYJI — KaHAWJAATOB JICKAPCTBCHHBLIX CPCACTB, bazu-
pyrwomiasacd Ha HOPUHIUIIC HCIIOJb30BAHUA XUMHUUYCCKHUX HHaT(bOpM psaaa Me-
TAaJIJIOKOMIIJIEKCHBIX CO@Z[PIHCHI/Iﬁ, CITOCOOHBIX CEIIEKTUBHO CBSI3BIBATHCS C
(l)apMaKOJ'IOFI/ILIGCKI/I 3HAYMMbIMHU MUIIICHSIMU. I[aHHaH METOJOJIO0T U 3aKIIH0YaCT-
Ci1d B TOM, 4YTO KOM6I/IHI/Ip0BaHI/I€ PA3JIMYHBIX XUMHUYCCKUX HJ'IaTq)OpM (KaK op-
TaHNUYCCKUX, TaK U MeTaJ’IJIOCOZ[ep)Ka].LII/IX) [TO3BOJIUT 00ECICUHTh Bq)(beKTHBHOG
B3aHMOﬂeﬁCTBH€ C Ppa3jiInYHbIMHU MHUIICHAMH, B TOM YHUCJIC MMO3BOJIUT CO34aBAThb
MYJIBTUMOAAJIBHBIC MOJICKYJIBI. Pa3pa60TaHa O6I]_Ia$[ CHUHTCTUYCCKAsl CTpPAaTCrusi
KOHCTPYHUPOBAHHA HOBBIX (I)I/ISI/IOJ'IOFI/I‘ICCKI/I AKTHUBHBIX MOJICKYJI Ha OCHOBC COC-
I[I/IHeHI/Iﬁ MCTAJUIOB-KaHAUAATOB B IPOTHUBOOITYXOJICBBIC CPEACTBA.

Hcnonp30BaHbl /1Ba IIABHBIX CHHTETHUECKHX MOAXOAA: (a) BBEICHUE aroMa
MeTayia B MOJIEKYIIy H3BECTHOTO OPTaHWYECKOTO Mpernapara, 4To 00ecrneuynBaeT
a(h(UHHOCTD 10 OTHOIICHUIO K MHUIIEHH; (0) MOIU(UKAIHS U3BECTHOTO MTPOTH-
BOOITYXOJIEBOTO TIperapara Ha OCHOBE COCIIMHCHHsSI METaJlula BBEIICHUEM ITHTO-
MPOTEKTOPHON OPraHUYECKON TPYIIIBI, YTO MOXKET CHU3UThH HECTEeU(UICCKYIO
TOKCHYHOCTB 10 OTHOIIICHUIO K HOPMAJLHBIM KJICTKaM.

3HAYUTEIBHBI WHTEPEC BBI3bIBACT IMOMCK MOMU(PYHKIIMOHAIBHBIX COCIH-
HEHHUI THOPHUIHOTO THUIA, KOTOPbIE KOMOWHHUPYIOT B ce0e PEeIOKC-aKTUBHBIN
(parMeHT ¢ aHTHOKCHJAHTHON (PyHKIIMEH, U MeTasll, 00JaJaronuil [IUTOTOK-
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CUYHOCTHIO. OJTHON M3 OCHOBHBIX MPOOJIEM TIPH CO3aHNUHN TIPENapaToB SBISETCS
pamroOHaJIbHOC COOTHOIICHUEC KAKTUBHOCTb-TOKCUYHOCTB» W CHUIKCHUC 11o0004-
HBIX 3¢ dexToB. s cHMKEeHU MOOOYHBIX APPEKTOB MPOTHBOPAKOBHIX CPEICTB
Ha 37I0POBbIe KJIETKH HCIIONB3YeTCS OIUH M3 MPUEMOB MEIUIIMHCKON XUMUU —
BBEJICHHE B COCTAB MOJIEKYJIBI 3aMECTHTENEH, 00Ia1atoNiX MPOTEKTOPHOH (aH-
THOKCHIAHTHOH ) aKTUBHOCTHIO. [IpOBEIeHO KOMITIIEKCHOE HCCIIeIOBaHNE OMOII0-
TUYECKON aKTUBHOCTH KOMITJIEKCOB Sn M Au, COAEpIKAINX aHTHOKCHIAHTHBIN
dbparmeHT 2,6-mu-mpem-0yTundenona. Pe3ynbTarel MpeacTaBIeHb Ha OOIICH
cXeMe BIHUSHHS CTPYKTYPHBIX (parMEHTOB MOJIEKYIT KOMIUIEKCOB 30JI0Ta U 0JIOBA
Ha aKTHBHOCTb.

Hcnonp3oBanne mpremMa MEIUIIMHCKOM XUMHUH, OCHOBAHHOTO Ha KOHCTPYHPO-
BaHUM MYJIBTUMOJAIBHBIX (THOPHUIHBIX) COCMHEHNN — BBEIEHUE B KOMILIEKCHI
Au u Sn aHTHOKCUAAHTHOTO (pparMenTa 2,6-1u-mpem-0yTiideHona — IpuBOIUT
K 00IIIeMy CHIDKEHHIO TOKCHYHOCTH TI0 OTHOIICHHIO K KJIETKaM paKa MOJOYHOU
xene3sl MCF-7 u paka kumeuanka HCT-116. JleranbHOe HCCIIeIOBaHHE C HUC-
MTOJIb30BaHUEM dJIeKTpoxuMudecknx naHubeix, JIDII- u CUPRAC-tecTa m0-
Ka3aJi0, YTO aHTHOKCUAAHTHASI aKTUBHOCTh COSAMHEHUH Au U Sn ¢ (eHOTBHOM
TPYMIION OTpeAemsieTcsl CHOCOOHOCTRIO OTPhIBA aToMa BOAOpona oT ¢eHoia U
CIOCOOHOCTBIO Yy4acTBOBATh B TEPEHOCE AIIEKTPOHA, T.€. BEIIeCTBAa 00IaaroT
aHTHUPAIUKAIBHONH aKTHBHOCTHIO. [IpmMeHeHue meToma ¢uryopeciieHTHON Mu-
KPOCKOTIMH CBUAETEIHCTBYET O TOM, UYTO MCXOIHBIE COSAMHEHNS AU U Sn sSBIS-
FOTCS MOIITHBIMU TIPOOKCHIAHTAMH, a HaJgudnue (EeHONBHOTO (pparMeHTa B KOM-
IJIeKCe Sn CHIKAET MPOOKCHIAHTHBIC CBOWCTBA B 3,8 pasza B kietkax MCF-7,
HO B 2 pa3a moBsimaeT B kiaeTkax HCT-116. Jlnsa xomriekca Au ¢ ¢heHOTBHOM
TpyIIoN HaOmogaeTcss oopaTHas kapTuHa — B kietkax MCF-7 BnusHUIe He3Ha-
guTenbHOe, a aia kietok HCT-116 mpookcumaHTHAs aKTHBHOCTH CHIIKACTCS
B 8 pa3. MeTon COBMECTHOTO KYTETHBHPOBAHHS PAKOBBIX M YCIOBHO HOPMallh-
HBIX KJIETOK JIOKa3bIBA€T, YTO MPHUCYTCTBHE B MOJIEKYJIaX KOMIUIEKCOB Au U Sn
2,6-nu-mpem-0y THII(hEHOTBEHOM TPYIIIBI CHHYKAET MU TOTOKCUYHOCTH IO OTHOIIIE-
HUIO K HOpMaJIbHBIM KJIeTKaM B ~1.3 pa3a u B ~1.2 pa3za mis coequHenust Au u
Sn cooTrBeTcTBeHHO. [IpH M3ydeHNN amonrTo3a METOAOM MPOTOYHON IHUTO(ITYO-
puMeTpuu 00HAPYKEHO, YTO KOMIUIEKCHI KaK OJIOBa, TaK M 30JI0Ta C (PeHOITBHOMN
TPYNION 3aIyCKalOT aronTo3.

Pabora BeimonHeHa TIpu ¢GuHaHCOBOW mommepkke PHD (19-13-00084) u
PODU (18-03- 00203, 19-53-12042, 20-03-00471).

PyxoBomuTens paboTsl: 1.X.H., ipod. Munaesa E.P.

Ucnonnurens: k.x.H. HazapoB A.A., k.xX.H. [makockuit J.b., K.X.H.
I'pagera FO.A., k.Xx.H. AuTOoOHEeHKO T.A.

[Tyomukanuu: Milaeva E.R., Shpakovsky D.B., Gracheva Yu A., Anto-
nenko T.A., Ksenofontova T.D., Nikitin E.A., Berseneva D.A. Novel selective
anticancer agents based on Sn and Au complexes. Mini-review. Pure &
Appl. Chem., 2020, 92, 8, 1201-1216. Nikitin E.A., Shpakovsky D.B.,
Pryakhin A.D., Antonenko T.A., Tyurin VI.Yu., Kazak A.A., Ulyanov A.N.,
Tafeenko V.A., Aslanov L.A., Dubova L.G., Lysova E.A., Shevtsova E.F.,
Milaeva E.R. Antioxidant activity of modified 2,6-Di-tert- butylphenols
with pyridine moiety. Pharmacy & Pharmacology Int. J., 2020, 8, 122-
134. Antonenko T.A., Shpakovsky D.B., Berseneva D.A., Gracheva Yu A.,
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Dubova L.G., Shevtsov P.N., Redkozubova O.M., Shevtsova E.F., Tafeenko V.A.,
Aslanov L.A., Milaeva E.R. Cytotoxic activity of organotin carboxylates based on
synthetic phenolic antioxidants and polycyclic bile acids. J. Organomet. Chem.,
2020, 909, 121089. Gonchar M.R., Matnurov E.M., Burdina T.A., Zava O.,
Ridel Tina, Milaeva E.R., Dyson P.J., Nazarov A.A. Ruthenium(Il)-arene and
triruthenium-carbonyl cluster complexes with new water-soluble phopsphites
based on glucose: Synthesis, characterization and antiproliferative activity.
J. Organomet. Chem., 2020, 919, 121312. Grin M.A., Tikhonov S.I., Petrova A.S.,
Pogorilyy V.A., Noev A.N., Tatarskiy V.V., Shpakovsky D.B., Milaeva E.R., Ka-
linina E. V., Chernov N.N., Shtil A.A., Mironov A.F., Kaprin A.D., Filonenko E.V.
New Derivatives of Bacteriopurpurin with Thiolated Au (I) Complexes: Dual
Dark- and Light Activated Antitumor Potency. Anti-cancer Agents in Medicinal
Chemistry, 2020, 20, 49-58.

CrepeoHanpaB/eHHBbIH CHHTE3

OMOTHHHUJIMPOBAHHBIX OJIMTOCAXAPUI0B
Hncmumym opeanuuecxou xumuu um. H J]. 3eruncxozo
PAH, Mockesa

BrepBbie mpoBeAeH CTepeoHANpaBICHHBIA CHHTE3 OMOTHHHIIMPOBAHHBIX
OJIMTOCAaXapuI0B, OTBEYAIOMIMX ()parMEeHTaM TIajaKTO3aMUHOTIAJIAKTaHA — OC-
HOBHOTO IIOJICaxapuia KJIETOYHOW CTEHKH M (haKTopa BUPYJIECHTHOCTU I'PHUO-
KOBOTO TaroreHa Aspergillus fumigatus. B coTpynHuuecTBe ¢ (QpaHIly3CKUMH
koyuteramu u3 Mucrutyra [lacrepa (ITapmx) n YausepcureroB Anxepa u Ipe-
HOOMIA C MCIOJIB30BaHUEM CIEHHAIBHO Pa3pabOTaHHOTO METOofA Ul aHalIn3a
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MMMYHOQ/IBIOBAaHTHBIX CBOWCTB OJMIOCaXapuOB YCTAaHOBJIEHBI HMMYHO/IE-
TEPMHUHAHTHBIE YYaCTKU ajlaKTO3aMHHOIaJlakTaHa, YTO CO3[aJI0 OCHOBY MJIS
nociuenyomeld pa3padOTKH YyBCTBUTENBHBIX M CIEHUPHUYHBIX HUMMYHO]Ep-
MEHTHBIX TE€CTOB JUIsl OOHApY>KeHUsI aJUIEPIrHYECKOro U OpPOHXO-JIErOYHOrO ac-
neprusiésa, a TakKe HAlPaBIEHHOTO CO3JaHMs TEPANEBTUYECKUX AaHTHUTEI UL
JIeYeHUs] UHBA3UBHOTO aCHepruilIé3a — olacHeiero 3a001eBaHus, JIETaJIbHOCTh
MPU KOTOPOM B MPOMBIIUIEHHO Pa3BUTHIX cTpaHax jgocturaer 50% u Bele.

PyxoBomutens pabotsr: wi.-kopp. PAH Hudantees H.O.

OTBeTCTBEHHBIN HCTOTHUTEND: 1.X.H. Amrynckuii JI.B. u k.x.H. KpsiioB B.b.;

Ucnonnurens: acn. KazakoBa E.JI. (MHCTHTYT opraHUuYeckod XUMHH
um. H.J1. 3enmunckoro PAH).

WccnenoBanus mpoBeneHs! mpu noaaepxkke PHO (rpant 14-23-00199),

PyxoBopurens: wi.-kopp. PAH Hudantees H.D.

[Myomukanuu: E.D. Kazakova, D.V. Yashunsky, V.B. Krylov, J.-P. Bouchara,
M. Cornet, . Valsecchi, T. Fontaine, J.-P. Latgé, and N. E. Nifantiev «Biotinylated
oligo-a-(1—4)-D-galactosamines and their = N-acetylated derivatives:
a-stereoselective synthesis and immunology application», J. Am. Chem. Soc. 142
(2020) 1175-1179. DOLI: 10.1021/jacs.9b11703 E.D. Kazakova, D.V. Yashunsky,
E.A. Khatuntseva, N.E. Nifantiev “Azidophenylselenylation of glycals towards
2-azido-2-deoxy-selenoglycosides and their application in oligosaccharide
synthesis”, Pure Appl. Chem., 92 (2020) 1047-1056. DOI: 10.1515/pac-2020-
0105

A30JI02aHHEJIMPOBaHHbIE 8-a3allypUHBI —
HOBbI€ HHTHOUTOPHI arperanuu TpOMOOIUTOB
Hucmumym opeanuuecxozo cunmesa um. M.A. Ilocmosckozo
Ypanvckoeo omoenenus Poccutickou akademuu Hayk

C ucnonp30BaHUEM peakiuu 1,3-IUMoISIPHOTO UKIONPUCOSINHEHUS a3H/1a
HaTpusi K IPOU3BOAHBIM O-HUTpoasouo[l,5-ajnupumMuanHa CUHTE3UPOBAH PSi
a30JI0aHHEJIMPOBAHHBIX §-a3aIlypHHOB U MPOBEJCHO M3YYCHHE WX BIVSIHHUS Ha
AJI®-uHAYIIHPOBAHHYIO arperamnuio TPOMOOITMTOB B JKCIIEPUMEHTAX in Vitro
(Bonr'MY M3 P®). HaiineHsl coeiuHEeHMS, 3aMETHO MHTHOMPYIOIUE arpera-
U0 TPOMOOIIUTOB, MPHU ATOM BBISBICH J10303aBUCUMBIN A((EKT, MPEeBHIIIAI0-
VA TAKOBOH TSI TIpeTiapara CpaBHEHUS — alleTHIICAITUIIMIOBON KHCIOTHI.

Asrtopsl: k.X.H. [opOyHoB E.b., k.x.H. Pycunos I'.JI., akagemux PAH Yapy-
muH B.H., akanemuk PAH Cnacos A.A.

CHHTe3 HOBBIX KOHBIOTaTOB IIypHHA
€ reTepOlUKJINYeCKUMH AMUHAMH,

00J1aJaI0IUX MPOTUBOBUPYCHON AKTUBHOCTbIO
Hncmumym opeanuuecxkozo cunmesa um. M.A. [locmosckoeo
Ypanvcroeo omoenenus Poccutickoti akademuu Hayx

Pa3zpaboTanpl MeTOABI CHHTE3a HOBBIX KOHBIOTATOB ITypHHA, COICPIKAIINX
B TOJIOKEHUH 6 pa3nndHble N-TeTeponrKIiIbsl (B TOM YHCIIE YHAHTHOMEPHO YH-
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CTBIC), TIPUCOENWHEHHBIE Yepe3 (parMeHThl OMera-aMHHOKHCIOT. 3yuenwue
MIPOTUBOBHUPYCHON aKTHUBHOCTH B OTHOILICHHH BUPyCa IPOCTOrO repreca TUla
1 (BIIT-1) (mpoeneno B WucturyTe Bupycomoruu uM. /.M. MBanoBckoro,
«HULOM nm. H. ®@. I'amanen» Munznpasa Poccun, MockBa), 1 BUPYCOB TPHII-
ma A u B (npoBeneno B Cankt-IlerepOyprckoM HaydHO-HCCIEIOBATEIIECKOM
WHCTHUTYTE JMHUAEMHOIOTHA U MUKpoOuonoruu nmeHu Ilactepa) momyueHHBIX
KOHBIOTATOB B OMBITAX i71 Vitro TIOKa3ajo, YTO HAPSILy C COCTUHEHHUSIMH, TTPOSBIIS-
FOIIIMHA BBICOKYIO TIPOTHBOBHPYCHYIO aKTUBHOCTE B oTHOMIeHUHN BIII-1, B TOM
YHUCIIe allUKIOBUP-YCTOWYMBOTO MITAMMA, PSII CHHTE3WPOBAHHBIX MIPOMU3BOTHBIX
o0mamaeT yMepeHHOH aKTHBHOCTBHIO B OTHOIIIEHUH BUPYCOB rpuria A u B.

[Tyomukamuu: Pure and Applied Chemistry, 92 (2020), 1277-1295.
ChemistrySelect, 5 (2020), 4069—4073.

ABTopHI: A.X.H., mpodeccop Kpacunor B.I1., x.x.1H. Jleut I.JI., k. x.H. [ py3neB
J.A., x.x.H. Mycmsik B.B., acti. BozaBmxkenckas O.A., k.X.H. Bakapos C.A., K.X.H.
UymakoB E.H., kx.x.H. TymamoB A.A.,H.c. CanpernunoBa JI.ILI., v.c. MaTBeeBa T.B.,
k.X.H. Komecc M.1.

Bbuojiornyeckasi akTHBHOCTDb
TPUPTOPMETUI-4-HUTPO30- U 4-aMUHONUPA30JI0B
HUnemumym opeanuueckoeo cunmesa um. U.A. [locmosckozo

Ypanvckoeo omoenenus Poccuiickou akademuu HAyK

Pazpaboranbl mpocTeie W 3(QEKTHBHbIE METOABI MOTy4eHUs Tpudropme-
TUI-4-HUTPO30- U 4-aMUHOMUPA30JIOB, KOTOPhIE, KaK HalIeHo, 00JagaroT MHO-
JKECTBEHHOH OHMOJIOTHUECKON aKTHBHOCTBIO, Onarofapsi 4emy SIBISIIOTCS Tep-
CIEKTUBHOW OCHOBOM JISi CO3/aHMsI JIGKAPCTBEHHBIX MPENapaToB pa3iIMYHOTO
Ha3zHa4YeHUs. YcTaHOBJIEHO, uTo N-He3aMelleHHbIe 4-HUTPO30IHPa30ibl SIBIIS-

AKTUBHOCTM:

NX
[X: 0,R%*=H E> aHTubGakTepuansHas o MUK 7.8 mr/mn,

npoTuBoTy6epkynesHasa ao MUK 0.36 mr/mn
FsC xR =

}l N {X: o, R2= Me E{) aHTUMuKoTudeckas go MUK 0.38 mr/mn

R2 {X= Hy, R2=H |:> paaukan-cBasbiBatowas go 1.43 TEAC

- Pacyetbl ADME
napameTpos in silico; {X= H,, R?= Me, R'=Ph > aHanuresupyowas no 100%, J

- Buonoruyeckas oueHka E> npoTMBoBOCHanuTensHas Ao 54%,
in vitro v in vivo E> npoTtuBoonyxonesas 8o IC5y 0.074 mM
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10TCs 3PPEKTUBHBIMHU TyOEPKYIIOCTaTUKAMHU M aHTHOAKTEPHAIFHBIMU areHTaMH,
TorJa Kak 4-HUTPO30-1-MeTui-5-penunnupason obnasaeT aHTAMHKOTHYECKUM
JefCTBUEM B OTHOLICHMH LIMPOKOTO CIIEKTpa MaToreHHbIX rpuboB. N-Hesame-
IICHHbIE 4-aMUHOITUPA30JIbI TOKA3aJIA BHICOKYIO aHTUPAINKAIBHYIO AKTHBHOCTb.
1-Metun-3-TpudTopMeTiiI-S-QeHmImHIpa30i-4-aMMOHUN XJTOPHT BBITBUAI MOIIT-
HO€ IIUTOTOKCUYECKOE JIEHCTBUE B OTHOIIEHUHU OIMyXoJeBbix kieTok Hela. Bri-
paskeHHas aHaJIbIeTUYECKast aKTUBHOCTh OOHapyxeHa st N-peHun-4-HuTpo3o-
1 4-aMHUHOTTUPA30JIOB.

[Ty6mukaruu: European Journal of Medicinal Chemistry, 2020.

Astopsr: 1.x.H. Byprapt f1.B., m.H.c. Araponosa H.A., k.x.H. leronskos E.B.,
M.H.c. Kymr C.O., wi.-xopp. PAH Camoytun B.U., akanemuk PAH Uymaxun O.H.

buc[1,2,4]rpua3zono[4,3-b:3',4'-f][1,2,4,5]| TeTpazunbl —
coeIMHEeHHsI, 00,1aJa01IHe AHTHIJIHKOKCHIAIIMOHHOIA,

AHTHUIVIMKHPYIOLIEH U AHTHATPEraHTHON AKTHBHOCTBIO
Hncmumym opeanuuecxkozo cunmesa um. M.A. [locmosckoeo
Ypanvckoeo omoenenus Poccutickoul akademuu Hayk

OcymecTBiieH CUHTE3 HOBBIX Omc[l1,2,4]Tpmazomno[4,3-b:3',4'-f][1,2,4,5]TeT-
Pa3uHOB, BBISBJIECHBI COEIMHEHNs, 00Nagaroe aHTUIIIMKOKCHIAIIMOHHON (Xe-
JaTUPYIOLIeH) aKTHBHOCTBIO U CYLIECTBEHHO MPEBOCXO/SIIUE MPenapaThl CpaB-
HEHUS 110 aHTUDIIMKHUPYIOIIEH W aHTHarperaHTHoi aktuBHOCTH (Bonr['MY M3
P®). Coueranue qaHHBIX BUJOB aKTUBHOCTH OTKPBIBACT IIEPCIIEKTUBY CO3AAHUS
MperaparoB JUIs JieueHusl 3a00JIeBaHNi, MaToreHe3 KOTOPBIX BKIIOYaeT obpa-
30BaHUE KOHEYHBIX TPOAYKTOB IIMKHPOBaHUs (caxapHOro auabera, OoJe3HH
AnpureiimMepa, arepockiiepo3a, CepleyHON HeI0CTaTOYHOCTH, PEBMATOHMIHOTO
apTpuTa u ap.).

Asropsl: k.Xx.H. PycunoB I'JI., k.x.H. MmmeroBa P.U., k.x.H. Tonmmnua C.I",
akamemuk PAH Yapymmnu B.H., akanemux PAH Cmacos A.A.

ITosHblit cuHTE3 IpHpoOAHOTo JemoOexuHa C,

U3yYeHHe MeXaHM3Ma MPOTHBOOILYX0JIEBOI0 AeiiCTBUA
Unemumym nepmexumuu u xamanuza YOUL] PAH (2. YVpa)

C nmpuMeHEeHHEeM Ha KIIIOYEBOM CTaJuHM CHHTE3a HOBOH peakiuu Ti-karanu-
3UpyeMoro Kpocc-coderanusi O-copepkammux u anudarudeckux 1,2-TUeHOB
(peakrus J[>kemuseBa) BepBbIe pa3paboTad Z-CTEPeOCEeIeKTUBHBIA METO] CHH-
Te3a MPUPOIHOTo ajKuHoja — JembOexnna C, comeprKalero B CBoeil CTpyKType
1Z,57,9Z-TpreHoBblii ()parMeHT, ¢ BBICOKHM BBIXOJIOM. BriepBbie moka3aHo, 4To
nembexuH C MpOSBISIET YMEPEHHYIO IUTOTOKCHYECKYI0 aKTHBHOCTh B OTHOIIIE-
HUW OITyXoJieBbIX juHmH Jurkat, K562, U937, HL60, a Taxxke sBisiercst a3 dex-
TUBHBIM WHAYKTOPOM arioITo3a B OIMYXOJIEBBIX KJeTKax JuHuu Jurkat, mpuaem
MEXaHHU3M HHUIHALUH KIETOYHOH CMEPTH aKTHBUPYETCS 10 MUTOXOHIPHAIIHLHO-
My nytd. MHrubupoBanue KiaeTo4Horo nukia jemOexuHoM C MpOMCXOAMT IO
TUTTY MUTOTHYECKON KatacTpodsl. [Ipu n3ydennn siustans temoexuna C Ha cur-
HaJIbHbIE TIYTH B KJIETKE TOJTYYEHBI JaHHBIE O TOM, YTO HAWOOJbIIEe BIUSHIE
u3yuaemoe coeuHeHne okasniBaeT Ha Akt, p38, CREB u p70S6K.
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[Ty6mukarnuu: J. Nat. Prod., 83 (2020) 2399-2409 (Q1).
PykoBomutenu padotsr: wi.-kopp. PAH, n.x.u. xxemmies Y.M., npod. PAH,
n.x.H. JIpskoroB B.A., n.m.H. JIxemunesa JI.V.;

Wcnonnurenu: k.x.H. A.A. Makapos, k.X.H. Makaposa 3.X.

HoBble cuHTeTHUECKHE TPOU3BOAHBIE 57.,97-1UeHOBBIX
KHUCJIOT: CTepeoceJeKTUBHbINA CHHTE3 U U3y4YeHue

HUX NPOTHUBOOIYX0JIeBOH AKTUBHOCTH
Hnemumym negpmexumuu u kamanuza YOUL] PAH (2. Ya)

C npuMeHeHneM peakIny KaTaInTHIEeCKOTO INKJIOMarHupoBanus 1,2-TueHoB
OCYIIECTBJIEH CHHTE3 CHHTETHYECKHX aHaJIOTOB MPUPOAHBIX 57,97-nneHoBBIX
KHCJIOT IyTeM dTepuuKanui anuparniecknx, apoMaTHIeCKX M KapOOHOBBIX
kuciot ¢ (572,97)-1,14-yaneka-5,9-muennukapoonoBoit n (57,97)-1,14-yune-
Ka-5,9-TueHnoaoM. YCTaHOBJIEHO, YTO CHHTE3MPOBAHHBIE A(UPHI MPOSBISIOT
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BBICOKUH ITUTOTOKCHYECKUN A((EKT B OTHONICHWH pPsa OIyXOJIEBBIX M HOP-
MaJbHBIX KiIeTouHbIX jJuHui (Jurkat, HL-60, K562, U937, Fibroblasts), mpuBo-
Il K THOETM KJIETOK Yepe3 aroliTo3, BhI3bIBas apecT KICTOYHOIO IHKIIA B (a3e
G1/S. Ilpu 3TOoM HabIIOMAETCS 3aMETHOE CHIDKCHHUE aKTHBHOCTH HETIPEICTHHBIX
KHCJIOT TIPU 3aMEHE apOMaTUYeCKUX paJnKajoB Ha anupaTHdeckre, a TakKe C
YBEIMYEHHUEM JUTHHBI anndaTrndeckoro paankaia. CHHTE3MPOBAHHbBIE KHUCIIOTHI
OKa3bIBAIOT HHTHOMpPYIOIee AeHCTBHIE Ha Tormon3omepasy 1. Kpome Toro, ¢ mpu-
MEHEHHEM MHoTomnapameTpudeckoro ananmmsa MAGPIX B pe3ynsrare monapHo-
T0 cpaBHEeHUS (ochOpUINPOBAHHON 1 He(DOCHOPHUIHPOBAHHOHN DpaKIINN KIHA3
OMyXOJIeBBIX KieTok Jurkat, 00paboTaHHBIX KHCIIOTaMH, YCTaHOBJICHO, YTO OC-
HOBHBIE N3MEHEHUS COOTHOIICHHS ATHX JIBYX (Ppakiiuii BRIPaKEHBI JIsI CUTHAIb-
HeIx myTer Akt, p70S6K, ERK1\2, NfkB u CREB.

[Ty6mukanuu: Bioorg. Chem., 104 (2020) 104303 (Q1).

PyxoBomurenn padotsl: ui.-kopp. PAH, n.x.H. [xemmies Y.M., mpod. PAH,
n.x.H. IpsikonoB B.A., n.m.H. Jbxemunera JI.Y.;

Wcnonmanrenu: k.X.H. MakapoB A.A., k.x.H. Makaposa 3.X.

ITonycuHTeTHYECKHE AHAIOTH NOCTCTEPOHA —
3¢ peKTUBHBIE XeMOCEHCHONIM3UPYIOIIHE aTeHThI
JAJIs Tepanuu MYJIbTHPEe3HCTEHTHBIX 3JI0Ka4eCTBEeHHbIX

HOB00OOpa30BaHMIl
Unemumym nepmexumuu u xkamanuza YOUL] PAH (2. Ya)

CHHTE3UpOBaHbl PAa3IUYHbIC KJIACCHI MOJYCHHTETHYECKUX AHAJIOTOB MOCT-
CTepOHa — MPOLYKTa OKUCIUTEIbHOrO pacuieruienus cesizu C(20)-C(22) B 6o-
KOBOM wHemu ¢utoskancTeponna 20-ruIpoKCUIKIN30HA. AHAIOTH TOIYYCHBI
MyTEM BOCCTAHOBUTEIBHBIX NPEBPAILICHUH IOCTCTEPOHA C HCIIOJIB30BAHUEM
L-Selectride i H2-Pd/C, MmonexynsipHbIx abeo-neperpynnupoBOK 110 1eHCTBU-
em pearenta DAST wn yasTpa3BykoBoii 00paboTkoii B cucreme Nal-Zn-DMF,
a TaKKe KHUCIOTHO-KAaTAJIM3UPYEMBIMH PEaKUsIMU MPOU3BOAHBIX MOCTCTEPOHA
¢ ampperunamu (0-FCsH,CHO, m-CF;CsH,CHO, CO,Me(CHz)sCHO). Ilpo-
JyKTHI TIPOTECTUPOBAHBI Ha MMape KICTOYHBIX JUHHUN JuM(ombl Mbimm, L5178,
n ero ABCBI1- TpancuunpoBannoM ananore L5178MDR ¢ MHOXeCTBEHHOM
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JIEKAPCTBEHHON YCTOMYMBOCTBIO, B TOM YHCIE i1 Vifr0o aKTUBHOCTH OTHEIHHO
1 B KOMOWHAIIUU C JOKCOPYOHMITMHOM, a TaKXe Ha CIIOCOOHOCTh MHTHOMPOBATH
ABCBI-tpancnioprep. Cpeny UCIBITAHHBIX COSAMHEHUH HOBBIE 2,3-IHOKCOJIA-
HOBBIE MTPOU3BOIHBIC IPETHAHOBOTO DKANUCTEPOUIa ¢ PTOp- U TpU(TOPMETHI3A-
MEIIEHHBIMA apOMaTHYCCKHUMU 3aMECTHTEIISIMU 00JIaJIal0T BBIPAKEHHOH XeMo-
CEHCHOMITM3UPYIONICH aKTHBHOCTBIO TI0 OTHOIICHHIO K JIOKCOPYOUIIMHY U MOTYT
paccMarpuBaThCs Kak MEepPCIeKTHBHBIC KaHMIAThI JIUTs TalbHEHIIei onTiMu3a-
MW CTPYKTYPHI TIPH pa3paboTke 3PPEKTUBHBIX areHTOB, KOTOPhIE B KOMOWHA-
UM C U3BECTHBIMH IIUTOCTATUKAMH CITIOCOOHBI MPEOJI0IEBATh PE3UCTEHTHOCTD
OITyXOJIEBBIX KJICTOK.

[Ty6mukaruu: Bioorganic Chemistry, (2020), B megaTw.

PyxoBomutens pabdorel — a.x.H. Ilapdenosa JI.B.; mcmomaumrens — c.H.C.
Casuenko P.I. Pabora BemomHeHa coBmectHO ¢ mpod. G. Spengler u mpod.
A. Hunyadi (Yausepcutet Cerena, Benrpus).
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II1. Teopernyeckune U3bICKAHUA B 00J1aCTH
HCCJICIOBAHUSA OMOJIOrHYeCKUX MUIIIeHeH
MEXaHU3MOB JeliCTBUS JIEKAPCTB

JKcNepruMeHTAIbLHOE U TeopeTH4ecKoe uccjieJOBaHue
B3aNMO/eiCTBUA ¢ a1bOYMHUHOM U TPaHcPopMaum JOHOpPa

OKCHIA a30Ta — IMHUTPO3UJIBbHOT0 KOMILJIEKCA 7Kejie3a
Huemumym npoonem xumuuecxoui puzuxu PAH

W3zyyeno B3aumozeiicTBre U TpaHchopmaus goHopa okcuaa azora (NO),
MOHOSIZIEPHOTO KaTHOHHOTO TUHHUTPO3WIBHOIO KOMIUIEKCA JKele3a C THOMOue-
BuHHBIMHA JiTaHaMu — [Fe(SC(NH,),)2(NO),]Cl-H,O (DNIC), ¢ 6b196uM CBIBO-
potounsiM ansOymuHoMm (BCA). ITokazano, uto ogua mosnexyna bCA cBs3biBaeT
1o nsitu Mosiekyn DNIC, B pesyibrare 4ero ckopocTh BbICBOOOkIeHHS NO
camkaercs B 10 pa3. [Ipogykr ruapommza DNIC — {Fe(NO).}* B pesynbrare
koopanHanuu xene3a ¢ atomamu S-Cys34 u NE His39 BCA obpasyer Bbico-
xomosnekyssipabli komiuieke Fe(Cys34)(His39)(NO),, kondopmanus Oeska npu
3TOM HE M3MEHSETCS, a Pa3IoKeHNE BHICOKOMOJICKYIIIPHOTO KOMILJIEKCaA MTPHUBO-
it K HuTposuuposanuio BCA no Cys34. Takum o6pazom, DNIC, cBs3anHbIiH C
BCA, BBICOKOMOJIEKYIISIPHBII KOMIUIEKC M HUTpOo3uianpoBaHHbli BCA MoryT ciy-
KUTH «aeno» NO B 11azMe KpoBH.

[Ty6mukanuu: Pokidova O.V., Luzhkov V.B., Emel’yanova N.S., Krapivin V.B.,
Kotelnikov A.L., Sanina N.A., Aldoshin S.M., Effect of albumin on the
transformation of dinitrosyl iron complexes with thiourea ligands, Dalton
Transactions (2020) 49(36), 12674-12685 Q1 (IF=4.174).

Asropsl: [lokunosa O.B., Jlyxkos B.b., Emenssnosa H.C., Kpanusun B.b.,
KorensuukoB A.U., Canuna H.A., Angomun C.M.

PyxoBonurens: Annomunn C.M.
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BBeaenune moaupuuupoBaHHbIX (peppPOLIEHOM AMUHOKHCJIOT
BbI3bIBAET H3MEHEHUS CHHANITHYECKOM nepeaadu

B o0s1acTu CAl runmokamma
Hnuemumym snemenmoopeanuueckux coeounenui um. A.H. Hecmesnoea PAH
(coemecmno ¢ Incmumymom evicuieli Hep8Holl OeamenbHOCU
u netipogpuszuonocuu PAH)

C 1enpio Co3/aHUS HOBOTO TTOKOJICHWS TpEnaparoB IS JICUSHHs HeHpo-
(hM3HOIOTHIECKUX 3a00JIeBaHUN TIpeMIokKeHa uaes hepporeH-MoaubUKaI
SHAHTHOMEPHO OOOTAIIEHHBIX aMHUHOKHCIIOT, B COOTBETCTBUHU C TPEOOBAHHSIMH
®dapmaxonien Poccutickoit @enepanum. CyTh 3aKITI09acTCS B TOM, YTO BBEICHUE
¢epporieHoBOTO (hparMeHTa BMECTE C TEPAIeBTUIECKUM BO3J/IEHCTBHEM ITO3BO-
JUT 3HAYUTEIHFHO YITyUIINTh MEHATOPHBIE CBOICTBA CYIIECTBYIONINX Tpenapa-
TOB Ha OCHOBE aMHHOKHUCIOT. [t n3ydeHus sneKTpou3noIoriaecKix Bo3Iei-
CTBHM OMOJOTHYECKH aKTUBHBIX COCTUHEHUH (PeppolleHa Ha KIIFOYEBON OTIEN
TOJIOBHOTO MO3Ta — THINIIOKaMII, pa3pabdotad d3hPekTuBHBIN crmocod (hepporieH-
MOTU(PHUKAIINA aMUHOKHCIIOT TPUPOIHOTO M CHHTETHYECKOTO TPOUCXOKICHHS
ITyTeM B3aUMOJICHCTBHSI CHHTETHUIECKH TOCTYITHBIX (hepporieH(TTHpa3oiii))kapo-
ampaerunoB (1) ¢ MeTHIIOBBIMH 2PUPAMH aMUHOKHUCIIOT (2), KaK B palleMHIeCKOM
(dbopMe, Tak U B BHIIE OTIACIBHBIX L- 1 D-sHAaHTHOMEPOB.

o
H
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B skcnepumenTax in vivo BIEpBBIC MPOBEICHA OIEHKA DICKTPHUUECKON aK-
TUBHOCTHU THUIIIIOKaMIIa I10[ HeﬁCTBHeM TPEX NEPBBIX HpeHCTaBHTeJ’Ieﬁ CHHTC-
3UPOBAHHOTO PsiTa COCTWHEHUH: METHIIOBBIX 3(PHUpoB ¢epporeHmI(heHUIIH-
pazommn)mnuaa  (3a), (D)-deppouennn(bennnmupazonmn)aianuiaa (3b) u
(L)-dpepponenmi(henunmupazomnwi)ananuta (3b). 3adukcupoBana BeIpakeHHAS
peakmus oTaena ToJoBHOTO Mosra rummokammna CAl Ha wmccienoBaHHbIe (ep-
polieHCOoepKaIIe COSANHEHUS. YCTaHOBICHO 3HaduMoe (10 25% B cpaBHEHUHU
C KOHTPOJIEM) YBEIIMYEHHE aMIUIATY/bI OTBETOB JIOKAJIbHBIX MOTEHIIMAIOB OIS
CA1l runmokamma Tpu BHYTPHOPIOITUHHOM BBEACHUH coenuHeHnid 1, 2 1 3 B
noze 2.0 mr/Kkr.

OTH pe3ynbraTbl CBUJICTENLCTBYIOT O BOBJICUEHUH (EppOICHCOICPIKAIINX
AMHHOKHUCIIOT B CHHANTHUYECKYIO TUNIACTUYHOCTD OTJIeNIa TOJIOBHOTO MO3Ta H I10-
MOTYT B BBISICHEHUH TIPOIIECCOB, TIPOUCXOISAIINX B TOJIOBHOM MO3Te, TIPU BBeElle-
HUH JICKaPCTBEHHBIX TMPENapaToB HA OCHOBE aMUHOKHUCIIOT.

[Ty6mukaruu: Rodionov A.N., Snegur L.V., Dobryakova Y.V., llyin M.M.,
Markevich V.A., Simenel A.A. Administration of ferrocene-modified amino acids
induces changes in synaptic transmission in the CAl area of the hippocampus.
Appl. Organomet. Chem. 2020, 34(3). https://doi.org/10.1002/a0c.5276.

PyxoBomuTens paboTel: 1.X.H., ipod. Creryp JI.B.

Wcnonmaurenu: k.x.H. Pomnonos A.H., k.x.H. Cumenen A.A., k.0.H. J{oOpsko-
Ba 10.B.

HccnenoBanne aHTHAMHUJIOWIHON AKTUBHOCTH JA€HAPUTHBIX
MOJIMAJIEKTPOJIUTOB MO OTHOILIEHUIO K DesTKkaM,

BbI3bIBAKIIMM HelipojereHepaTuBHble 3200/1eBaHUS
Hnuemumym snemenmoopeanuueckux coeounenuii um. A.H. Hecmesnoea PAH
Hayuno-ucciredosamenvckuti uncmumym u3uko-xumuyeckoul ouonrouu
um. A.H. bBenozepcxoeo MT'Y

MHuorue HelipoaereHepaTuBHBIC 3a00JICBaHMsI YETIOBEKa — OOJIC3HN AJTBITTCH-
Mepa u Ilapkuacona, cuaapom Kpeitndensara-Akoba, darambHas cemeiHas
0CCCOHHUIIA U JPYTHE — CBA3aHbI ¢ 00Pa30BAHUEM B HEPBHBIX TKAHSX aMHUIIO-
UIHBIX (GUOPWIIT — arpernpoBaHHON (DOPMBI HENPABUIHLHO CBEPHYTHIX OCIKOB.
o cux mop He cymecTByeT 3((HEeKTHBHBIX JICKAPCTB OT ITUX 3a00JCBaHUI 3a
UCKJTIOYEHUEM CHMIITOMATHYECKOTO JICUEHHS B HEKOTOPHIX cliydasx. MBI Hc-
CJICIOBAITU BIIUSTHUE JICHAPUMEPHBIX OJTHAIEKTPOIUTOB — KATHOHHBIX ITHPUIHII-
¢dennneHoBsx aeHapuMepoB (KIID/]) — Ha aMUTIONIHYIO KOHBEPCHIO M arpera-
IO TIPUOHHOTO OerTKa.

Oo6napyxeno, uro KIID/] crrocobHb! 3 (EeKTUBHO MONABIATH AMHUJIOWIHYIO
arperamuio MPUOHHOTO Oeika, MHTHONpPYs (HOpMHpOBAaHUE HE TOJIHKO aMHIIO-
WIHBIX (GUOPHILI, HO U aMUJIOHJIHBIX ONUroMepoB. CBsi3bIBAaHHE JCHIPUMEPOB
C TIPUOHHBIM OEJKOM MPEJOTBPAIIATI0 €ro CTPYKTYPHYIO KOHBepcHio (pa3Bo-
padrBaHie OEKOBOW MOJIEKYIbI) M, KaK CIIEJICTBHE, JaJbHEHIIYIO arperamuio.
dopMupyeMbie KOMITIEKCHI HE 00J1aJaf0T HHPEKIIMOHHOCTBIO, XapaKTepHOU JUTst
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aMWIONIHBIX (popm Oenka. DTOT ke 3P heKT ObIT MPOIEMOHCTPHPOBAH B IKC-
MEepUMEHTaX Ha KyJbType KIIETOK HeipoOnacToMbl. B To Bpemsi kak olurome-
pBI IPUOHA BBI3BIBAIIM THOENB KIIETOK, CTPYKTYPBI, TOJTYYCHHbIE B TIPUCYTCTBUU
JEHIPUMEPOB, HE BIMSIM Ha KHU3HECIIOCOOHOCTD KJIETOK HeiipobnactoMel. Hau-
OOJIBLIYI0 aKTUBHOCTb INPOSIBIISUL ACHAPUMEP YETBEPTOH I€HEpalnu, KOTOPbIH
HOAABJISUT PAa3BOPAUMBAHUE M arperalyio IIPUOHHOIO OejKa B KOHIEHTPALUH
0,25 mxmonb. Takum 00pazoMm, MEeHAPUMEPHI HE MPOCTO WHTHOMPYIOT arpera-
LIUI0, & IPEJOTBPAIIAIOT (OPMUPOBAHUE TOKCUYHBIX [UIS KIETKU CTPYKTYD.

Puc. 1. Cxemarnueckoe n300pakeHne ASHCTBHS KATHOHHBIX MUPUIMI(EHIICHOBBIX
JICHAPUMEPOB HA aMHJIOHJIOTCHHBII OEJIOK U ero arperarsl

[IpucyTcTBHE NEHAPUMEPOB OKA3BIBAIO BIUSHIE U HA YK€ C(HOPMHUPOBAHHBIC
(uOPUIITEI TPHOHA, TIPUBOS K UX PAa3pyIICHUIO U CHIDKEHUIO KOJMYECTBA aMU-
JIOUIHBIX CTPYKTyp. Kpome Toro, mpu obpadorke KIIDJ[ yckopsitack mpoTeo-
TUTHYECKas JeTpafaiusl aMIIONIHBIX (YHOPHIUT TPHOHHOTO OeIka, M3BECTHBIX
CBOEM yCTOWUYMBOCTBIO K MpoTeosin3y. [lonydeHHble B pe3ysibTare pa3pylieHus
¢ubpHIT TIPOYHBIE KOMIUIEKCHI C JCHAPUMEPOM HE TOABEPIKEHBI MOBTOPHON
arperanyu, Ipy 5TOM KOJTMYECTBO aMIJIOMIHBIX CTPYKTYp B O€IlIKe IOCIe TaKoH
00paboTku CHIWKAIOCh. TakuM 00pa3oM, YCTaHOBJICHA MEPCIICKTUBHOCTE JICH-
JPUMEPOB HE TOJIBKO /ISl MHTMOMPOBAHNS aMUJIOUAHOM arperaiy, HO H pa3py-
MIEHUS yKe cPOPMUPOBAHHBIX (GHOPIIIT — KaK HAMPSIMYIO, TaK W TTOCPEICTBOM
YCKOPEHHUS UX MPOTEONUTHIECKOH JIerpaIaliiu.

PyxoBomurenn: n.x.H. [lludpuna 3.b., 1.6.H. Myporen B.1.

Wcnonmanrenn: k.x.H. Copoknna C.A., k.x.H. Kyuknna H.B., k.6.H. Ctpoii-
moBa }0.10., Kpacuora 1.10., Yamkuna E.C.

Hcnonb3oBanne nH(pOpMALMU 0 pacnpeneJeHun
371eKTPOHHOM IVIOTHOCTH B MOHOKJIMHHOM
nosumMopde OUKaJIyTAaMUAA VISl OLIEHKH

B3aMMOJACHCTBUN JIUTAaHA-PelenTop
Uncemumym snemenmoopeanuyeckux coeounenuni um. A.H. Hecmesanosa PAH

buxamyramMun sSBISETCS MIUPOKO PACIPOCTPAHEHHOW aKTUBHOM (apmarieB-
TUYECKON cyOcTaHIMel, MCIOoNb3yeMOl Ul JIeueHUsl paka mpocTarel. Mexa-
HU3M €0 JICHCTBUS 3aKJIF0YACTCsS B MHTUMOUPOBAHUU aHIPOTEHHBIX PELECIITOPOB
NR3C4, kotopble SBIAIOTCS MULIEHSIMU 7151 TECTOCTEPOHA WA AUTUAPOTECTO-
crepoHa. Cas3piBanue ¢ NR3C4 ocyiiecTBisieTcs 3a CUET BOJOPOIHBIX CBA3EH
M crnabbIX MEXMOJIEKYISPHBIX B3aUMOACWCTBUN HMHOM MPHUPOIBI, KaK IMpaBH-
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10, TuapooOHBIX. Llenpio paboThl SABIAIOCH OMPEICIUTD, HACKOJIBKO YHEPTHUS
MEXMOJIEKYJIIPHBIX B3aUMOJAECUCTBUI Pa3IM4YHOIO THUIA B KPUCTAJUIMYECKOU
CTPYKType OMKallyTaMuaa CONOCTaBUMa C DHEPruei B3aMMOICHCTBHS MEXKIY
MOJIEKYJI0H OMKalyTaMu/ia 1 aMUHOKHCIIOTHBIMH ()parMEHTaM1 aKTUBHOTO LIEH-
Tpa aHAPOTEHHOTO penenTopa. I 3TOro BBIOIHEHO NPEIU3HOHHOE PEHTTEHO-
JUQpaKOHHOE HCCIe0BAaHHE MOHOKIMHHOTO TMojuMopda Oukamyramuia u
BOCCTaHOBJIEHO 3KCIIEPUMEHTAIBHOE paclpeaesieHUe EKTPOHHON MIOTHOCTH.
Kpome 31or0, BEINOIHEH pacyeT SHEPTHH IIEKTPOCTATHYECKNX B3aUMOIEHCTBHM
¢ moMotbpio Metona EP/MM mytst HeCKOJIBKUX MOJIEIeH aKTUBHOTO IICHTPa, CKOH-
CTPYHMPOBAHHBIX HA OCHOBE CTPYKTYp U3 0a3bl JanHbIX Protein Data Bank (PDB).

IToxa3zaHo, 4TO BEeTMYHNHA YHEPTUH KPUCTAIUITMUECKON PEIIeTKH, pAaCCUUTaHHAS
Ha OCHOBE PACIPEJENICHUS NEKTPOHHOM IUIOTHOCTH, U SHEPTHUS AIEKTPOCTATH-
YeCKUX B3aUMOJCHCTBUIN JIMTaHI-PEIENITOP OKa3aduch cormocTtaBuMbiMu (201.4
n 230.0 x/x/moms). [IponeMoHCTpHPOBAHO, YTO B KPUCTAIUTMYECKON CTPYKTYpe
MOHOKIIMHHOTO MoJauMop(a OMKatyTaMuaa U B €ro KOMIUIEKCaxX ¢ pelentopa-
MH OCHOBHOH BKJIaJl B 3HEPTUIO B3aUMOJECHCTBHS BHOCST BOJOPOJIHBIE CBSI3U U
CTOKUHT-B3auMOieHCcTBUS (puc. 1) Mexay QpeHuIpHON rpynnor OukamyTaMuaa
U apoOMaTUYeCKUMHU (PparMEeHTaMH aMHUHOKUCIJIOTHBIX OcTarkoB. COOTHOIIEHHE
MEK]ly SHEPTUsIMU BOAOPOJHBIX CBSI3€M M MEKMOJIEKYISPHBIX B3aUMOIEUCTBUI
WHON MPHUPOABI TaKKe OKa3ajloch ONM3KUM, HECMOTPsl Ha KOH(POPMAIMOHHBIE
paznnuns. TakuM 00pazoM, HH(GOPMALIUS O IPUPOLE U FHEPTUH MEKMOJICKYJISP-
HBIX B3aUMOZCHCTBHH B KpUCTAJJIaX AKTUBHBIX (hapMalleBTHUECKUX CyOCTaHIIUH
SBIISICTCS] 3HAUMMOM JIJIS TIpe/ICKa3aHusl 0COOCHHOCTEH ee CBA3BIBAHMUS C MaKpo-
MOJIEKyJaMi ONOJIOTHYECKON MPUPOIBL.

Puc. 1. CTOKHHT-B3anMOJICHCTBHE B KPUCTATMYCCKOW CTPYKTYPE MOHOKIMHHOTO MOJIUMOpdha
Oukaryramuza (cieBa) M Mozelts ero cesizbiBanus ¢ W741L-AR-LBD (PDB id:1295)

PykoBonuTens pabotsl: n.X.H., ipod. PAH KopmrokoB A.A., UCTIONHUTENB:
K.X.H. Bonorkannna A.B. Pa0Gora BbITOSTHEHa COBMECTHO C COTPYIHHKAMH
Bapmagckoro ynuepcutera (r.  Bapmagra, IMonpma), npod. K. Bo3usxom,
M. Manunckoii u JI. ToxkeOuHCKHM.

Pesynbrare! omyonukoBansl B xypHaine [UCrJ [Korlyukov A.A., Malinska M.,
Vologzhanina A.V., Goizman M.S., Trzybinski D., Wozniak K. Charge density
view on bicalutamide molecular interactions in the monoclinic polymorph and
androgen receptor binding pocket // IUCrJ. —2020. — Vol. 7, No 1. — P. 71-82.].
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HccaenoBanusi B3aMMOAECTBUSI HECTPYKTYPHBIX 0€JIKOB
SARS-CoV-2 ¢ coenuHeHUsIMUA TOP(PUPHHOBOTO
U XJIOPMHOBOIO Psiia 1AJisl pa3padoTKu
JIEKAPCTBEHHBIX NPeNapaToB U pacuIupPeHust
npeacTaBjieHni 0 GyHKIUSAX HECTPYKTYPHBIX 0€JIKOB
SARS-CoV-2

Huemumym xumuu pacmeopos um. I'A. Kpecmosa PAH (2. Heanoeo)

AHanm3upys JnuTeparypHble TaHHBle O B3ammoperctBuu ORF8, S-Gen-
ka SARS-CoV-2 ¢ mporonopduprHoM, CIOCOOHOCTH HECTPYKTYPHBIX OCIIKOB
ORF10, ORFlab u ORF3a nemeramnmm3upoBars remM, HHTHOMPOBAHUN METHJI-
koOamamuHOM Oenka nspl2, comepskamiero PHK-3aBucumpie PHK-nommmepassr,
OTBETCTBEHHBIE 3a YTUIMKAIMIO TeHOMA BUPYCa, 8 TAKXKE YUUTHIBAsI CBOH OIBIT B
pabote ¢ coeanHEHUSAMHU TOPGUPUHOBOTO, XJIOPUHOBOTO PsAa BO3HUKIIA HJIES O
TOM, YTO YKa3aHHbIE COCTUHEHUS MOTYT 00pa30BbIBATh KOMIUIEKCHI C KITFOUEBBIMU
oenkamu SARS-CoV-2, 010kupyst ux IeHCTBHE, YTO B KOHEYHOM MTOTE JOJKHO
IPUBECTH K CHWKCHUIO BUPYCHBIX TUTPOB M YMEHBIIECHHUIO TSDKECTH 3a00JieBa-
HUsl. B HacTosee BpeMsi MPOBOIATCS MCCICIOBAHUS B CIEAYIOLUIMX Hampaslie-
HUSX: 1. B3aMMOJECTBUE HECTPYKTYPHBIX OenkoB KopoHaBupyca SARS-CoV-2
C BK30I'€HHBIMH M 3HAOTE€HHBIMU NTOpGUPUHAMH; 2. KOHCTPYHPOBAaHHUE COEANHE-
HUH ¢ apPUHHOCTBIO CBSA3BIBaHMS C HECTPYKTYpHBIMU Oenkamu SARS-CoV-2
B HECKOJIBKO pa3 MPEBHIIAIINMEI apQUHHOCTh T'eMa /UK POTONnophuprHa;
3. Ex tempore oreHka BO3MOXHOCTH HcHofib3oBaHus s jedeHus COVID-19
JIEKapCTBEHHOTO IperapaTa Ha OCHOBE XJIOpHHA, Pa3peIieHHOTO K MPUMEHEHUIO
B JIe4eOHBIX yupexaeHusx PO. M3yueHo B3aumoseiicTBue XJopuHa €6, IpoTo-
nop¢upuHa u BeprenopduHa ¢ psagom 6enxkoB SARS-CoV-2 (HykIeoKancu HbIH
nporenH, 6M3M, cnaiik nporenH (6VYB), ORF7A (6W37), ORF3a protein
(6XDC), rmaBHas mpoteasa (6y2e), ORFIb (6Z4U)). YcTaHOBIICHO, UTO XJIOPHH
€6 10 CPaBHEHUIO C MPOTONOPGHUPHUHOM MPOSBISET HAWIYULIEE CBSI3bIBAHUE C
ORF3a, uTo mo3BoJsieT pacCYUTHIBATh HA HHTHOMPOBAHUE BUPYCa C COXpaHEHH-
eM remomiioomHa. Kpome Toro, XJ10puH €6 00pa3yeT MpodHbIe KOMITJIEKCH C TJIaB-
HOU MPOTEa30i, UTPAIOIeH KIIIOUEBYIO POJIb B MEXaHM3ME PEIIMKALUN BUPYCa.
CriocoOHOCTB XJIOpHUHA K aKTHBHOMY IOIVIOMICHUIO CBETA B «TEPAIIEBTHUECKOM
OKHE» M BBICOKMI KBAaHTOBBIM BBIXOJ CHHIVIETHOIO KHCJIOpoAa Ipu (HoTooOmIy-
YEHUH MOXKET 00eCTIeUnTh BUPYJIMIMIHbIE CBOIcTBa XopuHa. [loinyuenHsie pe-
3yJBTaThl TIO3BOJIAIOT PACCUUTHIBATH, YTO JUIsI OOPHOBI C KOPOHABUPYCOM MOTYT
OBITH HMCTONMBb30BaHEl FDA TmpoBepeHHBIE TIpermaparsl, B 4aCTHOCTH XJIOPUH €6.
[TpudeM ero crmocoOHOCTH 0OpPa30BHIBATH JOCTATOYHO MPOYHBIC KOMIUIEKCHI C
mpokuM psajoM OenkoB SARS-CoV-2 moxeT obecriednTh BUPYIUIUIHOE JICH-
CTBHE XJIOPMHA HA Pa3HBIX dTarax XU3HEHHOI'O LIMKJIa BUPYCA.

PyxoBoxuTens padotsr: wien-kopp. PAH O.U. Koiipman

Ucnomanremn: n.x.H. JlebeneBa H.II., k.x.H. I'ybapeB l0.A., k.x.H. Opu-
Ha E.C., Kotidpman M.O.

[Ty6nukanuu: Lebedeva N.Sh., Gubarev Y. A., Koifman M.O., Koifman O.I.
The Application of Porphyrins and Their Analogues for Inactivation of Viruses //
Molecules.2020.T.25.Ne.19.C.4368.KoifmanO.I.,LebedevaN.,GubarevY. Topic
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1I1. Teopemuueckue uzbICKaHUst 8 0OIACMU UCCTED0BAHUS
OUONO2UYECKUX MULUEHEN U MEXAHUSMO8 OeliCMEUs IeKAPCME

review Porphyrins/Chlorins for Viruses Inactivation Subjects: Medicinal Chemistry
Biochemistry View times: 46. https://encyclopedia.pub/3034. Koifman O.I.
et al, Modeling the binding of protoporphyrin, verteporfin and chlorin E6 to
SARS-CoV-2 proteins // Chemistry of Heterocyclic Compounds mpuHsTa K 11e-
YaTH.

a 0

MoneKynspHBII TOKHHT: XJIOPHH €6 (3eJIeHbIH ), TpoTonop(upHH (pO30BEIi) H BEpTEOpHUH
(cunmit) ¢ ORF9b (a) u ocHoBHOI1 mpoteazoit SARS-CoV-2 (0).

HccnenoBanne cnocoOHOCTH IKCTPAKTOB PA3JINYHbIX
TKaHel PbI0 YCKOPATH BOCCTAHOBJICHUE KJIETOK MOCJIe

MO/IeJTUPYIONIETO0 CTAPEHNe OKHCINTEIHHOTO BO3/IeCTBUS
QDI'BHY «Hayuno-ucciredosamenbckuil UHCIumym OuoMeouyuHcKot Xumuu
umenu B.H. Opexosuuay, Mockea

HccnenoBanbl TMOMUIEHO BHICYHICHHBIE BOJHBIC DKCTPAKTHI, TOYYCHHBIC U3
MBIl pa3HbIX BUIOB pbI0 (IlyKa, CylakK, OKyHb, CTEpPisb, TopOylIa, KUKy,
PYCCKHI OCeTp), UKPHI Pa3HBbIX BUAOB PBIO (IIyKa, CyJdaK, OKyHb, TOpOyIIa), a
TakXke JTUO(GUIBHO BBICYIICHHAs OBapUalibHAsl KHIKOCTh CHOMPCKOTO OcCeTpa.
MopnenupoBaHue CTapeHUs] MPOBOAWIN € IOMOIIBIO KyJIbTYPhI KIETOK JIETKOTO
smOpuona venoseka JIOU-T myrém BozmeiictBust H,O,, mocne yero orMeiBaiu
oT Heé 1 100aBIIsI 00BbEKT MCCIIEIOBAHMUS B KYJIBTYpajibHyIo cpeny. DddexTus-
HOCTb MOJIEJIMPOBAHUS U COCTOSIHUE KJIETOK OLIEHUBAJIM C IIOMOIIBIO OKpAIlINBa-
HUSI Ha PB-ranakTo3ujasy, CBI3aHHYIO0 co crapeHueM (SA-B-Gal), mo none kietok
C CHHUM OKpaIlTUBaHUEM Cpenu o01iero uucia kiaeTok (puc. 1). Ha puc.l u 2 3a
100% mIpuHATO YUCIIO KIETOK, 00padoTaHHBIX TOJbKO H,O, (koHTpOIE). Pesymn-
TaThl NPEICTABICHBI B BUJEC CPEIHETO 3HAUYCHHSI + CTAHAAPTHOE OTKJIOHEHHUE U3
TPEX He3aBHCUMBIX SKCTIEPUMEHTOB; Pa3IHUMsI CYUTATH 3HaUnMbIMH 11pH p<0,05.

buonorndeckn akTHBHBIE COCAMHEHUS BBICYIIEHHONW OBAPHAIBHOM KUIKO-
CTH, MBILLIEYHBIX 3KCTPAKTOB IIYKH, CTEPIAIH, TOPOYIIH, U, B MEHBIIEH CTETICHH,
9KCTPAKTOB MBIIII] OKYHS H PyCCKOTO OCETpa U UKPBI OKYHSI CTIOCOOHBI YCKOPSTh
BOCCTAHOBJICHHE KJIETOK I10CJIE BBI3BAHHOTO NEPEKUCHI0 BOAOPOIA OKUCINTEIb-
HOT'O cTpecca.
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Puc. 2. JleficTBre 9KCTPaKTOB U3 MBIIII (A), UKPHI U OBapHaibHOH xuakocTh (B) pbid pazmuaHbix
BU10B Ha nponudepanuio kiaetok JIDU-T. [To ocn opauHAT — onTHYECKAs IIIOTHOCTD, % OT
kieTok+H202

[apamiensHO POBOAIIIN HCCIIEIOBAHNE CTIOCOOHOCTH 00BEKTOB MCCIIEI0BA-
HUS YCHIIMBATH MPOIH(EpaIfio KIETOK ITOCIe MOACTUPYIOIIETO CTApEHIE OKUC-
JUTETHFHOTO BO3AEHCTBHA. 11 3TOTO MPOBOAMIN MOJIETMPOBAHNE CTAPEHUS B
TeX e yCIOBHAX; Mposndepannio OIeHUBAIN 10 ONTHYECKOW TUIOTHOCTH MPHU
570 HM TOCTIe OKpAIMBAaHUS KPUCTATMYECKUM (PHOTIETOBBIM (puc. 2).

Habmonaemoe ycuienue nponudepannd Opu ASHCTBUM HEKOTOPBIX U3 HC-
CJIeIyeMbIX 00pa3loB MOXKET OBITh CBSI3aHO KaK C JICHCTBUEM Ha KJIETKH, HaXO0-
JSIIIMecs B IIOKOE M HE MOABEPTHYThIE TEPOKOHBEPCHH (TIIEPEX0] OT 00paTuMoro
apecta npoiudepanuy K HEOOpaTUMOMY), TOJHIIENTHAHBIX (PaKTOPOB pOCTa,
KOTOpBIE MOTYT TIPUCYTCTBOBATh B 00pasiie, Tak M C OOIIUM NMUATATEITLHBIM e -
CTBUEM OOBEKTOB NCCIIEIOBAHUS.

Baxxno otmMeTnTs, 4TO 106aBIEHIE THO(IITN3aTa OBAPHATEHOM JKUIKOCTH CH-
O6upckoro ocetpa B cpeny nocie aeiictsus HoO, mpuBOANUIO K CHIDKEHUIO JIOTH
SA-B-Gal-mo3uTHBHBIX KIIETOK 03 pocTa mposmdepartni, modToMy MoCIecTpec-
COBOE BOCCTAHOBJIEHHE KJIETOK OBLIO BBI3BAHO HE YBEIMUEHHUEM MX KOJIWYECTBA,
a YJIy4qIIeHHEeM UX COCTOSHHSL.

PazpaboTana TexHOJIOTHs MPOU3BOACTBA (hapMaKOTIEHHBIX IKCTPAKTOB U3 PBIO
(marent P® No2657511). BAJl Ha OCHOBE SKCTpaKTa W3 MBIIIL IIYKH MOTYYHIT
MOJIOKUTENBHOE 3aKiItoueHre IHCTUTYTa MUTaHKs U B HACTOSIIEE BPEMsI TPOXO-
ot peructpanuio B Pociorpednanzope PO.

PyxoBomuTens paboTh: K.0.H., Ho1ieHT MuxaiinoBa M.B.

Ucnonaurenu: 1.6.H. bepman A E., x.6.1. Koznosa H.U., x.0.1. bensiea H.®.,
3onorapés K.B., Muxaiinos A.H.
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IV. HaHOKOMII03UThI, CHCTE€MbI JOCTABKH,
HOBbIE MATEPUAJIbI

TBepasble 1ucnepcun MeTOTpeKcara ¢ mJropoHukom F127

¢ YJIy4YIlIeHHBIMH MOKa3aTeJAMU OMOJ0CTYITHOCTH
Hnemumym xumuu pacmeopos um. I'A. Kpecmosa PAH (2. Heéarnoeo)

PazpaboTka BomopacTBOPUMBIX JIEKAPCTBEHHBIX (POPM C ITOBEIICHHOH OHOJTO0-
THYECKOU JIOCTYMHOCTBIO SIBJIETCSl aKTyaJlbHOM 3ajladyell COBPEMEHHOU XHWMMUH.
Ha ceropgnsmamii 1€Hb TONBKO TPETh pa3pabOTaHHBIX JIEKApCTBEHHBIX Iperia-
paTroB pacTBOpHUMa B BOAE W MOXKET OBITH HEMOCPEACTBEHHO BBE/EHA B JKHBOU
opranusM. Jyis ocTaBIIeiicss 9acTH JICKAPCTBEHHBIX COCMUHEHUN HE0OXOTUMO
co37aBaTh BOJAOPACTBOPUMEIE (HOPMEI, 9TOOBI 00ECTIEINTh HEOOXOIUMBIN Tepa-
neBTrdecknii 3QdexT. [lomyuenne TBEpABIX TUCTIEPCHI JIGKAPCTBEHHOTO COCTH-
HEHUS C TIOJIMMEpaMH — OJIMH U3 CIIOCO00B YITydIIeHus 0modapMaIieBTHIeCKuX
CBOWCTB JIEKApPCTB.

TBepaple muCHIepCHU HA OCHOBE METOTpEeKcara M CHHTETHYECKOTO TPH-
Omok-comouMepa Tuoponuka F127 Obputm moiydeHsl W3 TBEPAOTO paciiiaBa
KOMITOHEHTOB 1 oxapakrtepu3oBaHsl ¢ mpusiedcaneM JICK, POA, UK-cmexTpo-
CKOIIMH U 3IEKTPOHHON MUKPOCKOMMH. YCTaHOBJIEHO, YTO B3aUMO/ICHCTBUS MEX-
Iy METOTPEKCaTOM W MOJUMEPOM B TBEPION JHUCIIEPCHUN SBIAIOTCS MPEUMYyIIle-
CTBEHHO BaH-JEP-BaallbCOBBIMHU, U JICKAPCTBEHHOE BEIIECTBO COXPAHIET CBOIO
KpUCTAITHYHOCTE. CKOPOCTh pPacTBOPEHHS] METOTpekcara B (opMe TBEpIOH
JUCTIEPCUH C TUTIOPOHUKOM TIOBBINIAETCS B OMOpENeBaHTHBIX CpejiaX, 9To o0y-
CJIOBJICHO BJIMISTHHEM ITOJIMMEpa Ha TIOBEPXHOCTHOE HATsDKEHHE PACTBOPUTEINS H
arperamuio 9acTHII JIEKapCTBEHHOTO BEIIeCTBa B pacTBope. Kak mokazamnw in vivo
HKCTIEPUMEHTHI, OMOIOCTYITHOCTh METOTPEKCaTa IMOBBIIIAETCS B YETHIPE pa3a MpH
MepPOpaILHOM BBEIEHUH J1a00PAaTOPHBIM KpbICaM JIEKAPCTBEHHOTO COSTMHEHMIS B
BUJIE TBEPJIOM JUCIIEPCUU C TTIOpOHUKOM F127.

PyxoBomutens padort: a.x.H. Tepexosa U.B.
Wcrnonmantenu: acn. AradonoB M.A., acii. Kpurckuii M.JI.
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HNHHoOBanIMOHHAs cUCTEMA TOCTABKH

NPOTHUBOTPUOKOBOI0 COeTMHEHHS
HUnemumym xumuu pacmeopog um. 1'A. Kpecmoea PAH (2. Hearoso)

CHHTE3UpPOBaHO HOBOE NPOTHUBOIPHOKOBOE COCAMHEHHE, BBIIOIHEHO HC-
clleioBaHue ero (papMakoIOruuecky 3HaYMMBIX CBOMCTB. YCTAHOBJIEHA JKCTpe-
MaJIbHO HHM3Kasi paCTBOPUMOCTb COCAMHEHHS B Oy(epHBIX pacTBOpax, MOJEIH-
PYIOIIUX KUIIEYHBIN U 5KeITyJ0YHbIN COK. C LENbl0 YBEIHUEHHs paCTBOPUMOCTH
WCIOJIb30BAHBl IUKJIOAEKCTPUHBI — LUKINYECKHE OJMIocaxapuibl, IIHPOKO
NpUMEHseMbIE B TIPOU3BOJICTBE OMONOCTYNHBIX JieKapcTB. CyTh BBIITOJHEHHBIX
HCCIIEZIOBAaHUH 3aKIIIOYAETCs B MOJYYEHHH BOAOPACTBOPUMBIX KOMIUIEKCOB HC-
CJIEyEMOTO BEIECTBA 33 CUET BKIIOUYEHHUS €r0 MOJIEKYJI BO BHYTPEHHIOKO IIO-
JIOCTh LUKIIOAEKCTPUHOB. [IpoBeaeHHBIE SKCIIEPUMEHTHI MO3BOJIWIN HE TOJBKO
ONPEAETUTh ONTUMAJIbHBIE KOHIIEHTPALUU [IUKIOAEKCTPUHOB IS MOIepKAHUS
OanmaHca MEXAy PacTBOPUMOCTBIO B (DPM3HOJIOTMUECKUX Cpelax M JUMOPHIIb-
HOCTBIO, ONPEACISIONICH MPOHULIAEMOCTh Yepe3 OMOIOTHYeCKue MEMOpaHbl, HO
Y BBISIBUTH JABHMIKYIIHME CHIIBI IIPOLIECCOB PACTBOPEHHUS U KOMILIEKCOOOPa30BaHUSI.
Ha ocHoBaHWM MOJTy4YEeHHBIX PE3yJbTaToB pa3paboTaHa HOBas CUCTEMa JOCTaB-
K{, KOTOpasi TO3BOJIUT CYLIECTBEHHO MOBBICUTH OMOAOCTYMHOCTH COCTMHEHUS,
a TaKKe CHU3UTh BO3MOXHBIE MOOOYHBIE 3()(HEKTHl U TOKCHYHOCTD, Onaroaapst
COKpAILEHUIO J03bI BBOAMMOTO IIpernapara, 4rto OyneT crnocoOCTBOBaTh Cyllle-
CTBEHHOMY COKPAICHUIO PacXoJ0B IO €ro MpOABMKEHHUIO Ha (hapMaleBTHUe-
CKHH PBIHOK.

[My6mukanuu: Volkova T.V., Perlovich G.L. (2020). Comparative analysis
of solubilization and complexation characteristics for new antifungal compound
with cyclodextrins. Impact of cyclodextrins on distribution process. European
Journal of Pharmaceutical Sciences, 105531. doi:10.1016/j.ejps.2020.105531.

PyxoBoautens: npod., a.x.H. [lepnosuy I"JL.

OTBETCTBEHHBI HCHOJIHUTEND : K.X.H. Bonkosa T.B.
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buopa3naraemblie nojiuMepHbIe HAHOYACTH LI
JJIS1 pa3pad0TKU BAKIHMH H JIEKAPCTBEHHbIX
¢opM agpecHoro aeicTBus
Hncmumym cunmemuyeckux noatumepHuix Mamepuaios
um. H.C. Enuxononosa PAH

PazpaboTka HOBBIX 3()(EKTHBHBIX JIEKAPCTBEHHBIX CPEIICTB M BaKLUH aapec-
HOTO JIelicTBUS TpeOyeT Co3JaHusi METOAOB MONyYeHHsT M MOJU(UKAIIMH HAHO-
pa3MEpHBIX YacTUI-HOCHUTENEH. 3a CYET TOYHO KOHTPOJIMPYEMOTo pasMepa U
BEKTOPHBIX JIMTAHJIOB HA MOBEPXHOCTH IOJUMEPHbIE HAHOYACTHULIBI MOTYT J10-
CTaBJISITh AKTUBHBIA KOMIIOHEHT B HYKHBIE KJIETKU. B pe3ynbrare npoBeAcHHbIX
uccleI0BaHuH ObLIIH pa3padoTaHbl METOABI KOHTPOJIUPYEMOIo CHHTE3a (DYHKLHU-
OHaJIBHBIX OMOpa3iiaraeMpIX MOJIMMEPOB HA OCHOBE JIAKTH/IA C Pa3IMYHON MoJie-
KYJISIPHOU CTPYKTYpOU U apXUTEKTypoi. 3yueHo BIUsSHUE YCIOBUNA HA KUHETH-
Ky HOJUMMEPU3aLUHU JIAKTUIA, UCCIIEIOBAHO BIUSHUE MOJIEKYJISPHOIO CTPOCHUS
JUHEWHBIX W 3BE371000pa3HBIX OJOYHBIX COMOJIMMEPOB MOIFIAKTH/I-TIOIHITH-
JICHOKCHJ Ha MX (PU3UKO-XMMHYECKHAE CBOWCTBA, a TaKXKe CTPYKTYpPY M KOJUIO-
UHO-XUMHUYECKHE XapaKTepUCTUKHA MULIEIJT U HAaHOYACTHI] Ha UX ocHOBe. [Ipo-
JIEMOHCTPHUPOBAHA BBICOKasl 3arpy3ka MPOTHBOPAKOBBIX areHTOB (JOIETaKcena,
OKCaJIMILIATHHA), a TaKke Oonee BbicoKast d(PGEKTHBHOCTh MOTYYEHHBIX HAHO-
COMAJILHBIX (DOPM TI0 CPABHEHUIO C KITACCHYECKUMHU B DKCIIEPUMEHTAX in Vitro.

[MonydeHHbIe pe3yNbTaThl TMO3BOJSIOT MPEIINOIIOKHTh, YTO pa3paboTaHHbIC
OuopasziaracMple IOJIMMEPHbIC HAHOYACTHLIBI IEPCIIEKTUBHBI IS CO3JaHUs BaK-
LIMH U HAaHOCOMAJIbHBIX JIEKAPCTBEHHBIX (OPM, B TOM 4MCIE A1 OOPHOBI C BU-
PYCHBIMH MH(EKINAMU:

* HaHOBaKUUHEI (B T.4. ipotuB COVID-19, ananoru B pa3pabdotke: Novavax,
Moderna);

* HAHOCOMAJIbHBIE JIEKapCTBEHHbIE (DOPMBI (B T.4. AEKCAMETa30HA U APYIUX
arerToB — 11 JiedeHuss COVID-19).

[My6mukanuu: [1] K.T. Kalinin, N.G. Sedush, P.V. Dmitryakov, S.N. Chvalun,
Kinetics of D,L-Lactide Polymerization Initiated with Zirconium Acetylace-
tonate, ChemistryOpen. 9 (2020) 1027—-1032. doi:10.1002/0pen.202000101.

PykoBonuTenb pabotsr: mpodeccop, 4ieH-kopp., A.X.H. Usanyn C.H.

Ucnomantenn: x.¢.-m.H. Cemymr H.I'., x.x.H. Tom3sax B.U., k.x.H. Pa3yBae-
Ba E.B.,x.x.H. Kyne6sxuna A.W., Kaguna FO.A. (MHCTUTYT CHHTETHYECKHX I10-
TuMepHbIX Matepuanos PAH)

Coucnonnaurens: HULL «KypuaToBcknii HHCTUTYT».
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HoBble KaTHOHHBIE JTUTIOCOMBI 1JIsl TOCTABKH
PeaKTHBATOPOB A€ THIXOJIUHICTEPA3bI
Yyepe3 reMaro3Hiedannyeckuii 6apbep

Hnemumym opeanuueckoti u gpusuueckoui xumuu um. A.E. Apoysosea
@Ul] Ka3HI] PAH (2.Kazanv)

BrniepBrie mpoBeeHO ycHemHoe NPUMEHEHHE i Vivo KaTUOHHBIX JIUIIOCOM
JUISL peaKTUBAIlUK alleTUIXOJIMHICTEPas3bl TOJIOBHOIO MO3Ta IOCJe OTpaBiIeHUS
(dhochopopraHnIeCKUMHU COSAUMHECHUSIMH ITyTEM BHYTPUBEHHOTO BBEJICHHS aHTH-
JoTa — mpanugokcuM xiopuaa (2-PAM). lanublil THAPO(UIIBHBIA KBAaTepPHU-
30BaHHBIA OKCUM B CBOOOTHOM BHJIE HE CHOCOOEH MPEoJI0IeBaTh reMaTOdHIIe-
danuueckuii 6apbep U PEaKTUBUPOBATH XOJUHACTEPA3y IICHTPAIBbHON HEPBHOU
cuctemsl. J{Jist pereHus 3Tol mpooIeMbl peIIoKeHa CUucTeMa IocTaBku 2-PAM
Ha OCHOBE KaTHOHHBIX JIMIIOCOM, HEKOBAJIEHTHO MOAM(UIIMPOBAHHBIX CHHTETH-
yeckuMu reMuHaibHbiME [TAB. Paspaborannas nunocomaiibHas (popma 1mo3Bo-
WA YCTPAaHUTh TPAAUIMOHHBIC N7 BHYTPUBEHHOTO MPUMEHEHHUS KAaTHOHHBIX
JIUTIOCOM HEJIOCTATKH, CBA3aHHBIE C MX BBICOKOM TOKCHYHOCTBIO M FeéMarnitoTu-
HaIMel, u 1oouThes 27% peakTHBALMU AlleTUIXOJIMHACTEpa3bl Mo3ra. [IpoekT
PH® Ne 19-73-30012.

PykoBomgutens pabot: akanemuk PAH Cunstiuna O.I

OTBETCTBEHHbIC HCIOJMHUTEIHN: 1.X.H., npod. 3axaposa JI.A., k.0.H. Ilet-
poB K.A., k.x.H. ['aitnanosa [.A., [1aBnoB P.B., k.x.H. Ky3nemnona JI.A., k.x.H. Ba-
cunbeBa JILA., k.x.H. ['abnpaxmanos JI.P., k.x.H. 3yesa U.B., by3toposa /I.H., Ca-
myHoBa A.C., k.0.H. Bomommua A Jl., k.x.H. Pu3zBanoB 1.X., k.x.H. babaes B.M.

[My6nukanuu: Int. J. Pharmac. (Q1). 2020; 587: 119640. J. Phys. Chem. C.
(Q2). 2020; 124: 2178-2192.

IHosryyeHune TPUITOKCHCHITHITIPONMJITYAHHTUHA
1 €ro moJauMepusanud IJd CO3TaHusA HOBOI'0 Kjaacca
erMHHﬁOpraHl/I‘lCCKI/IX aHTHﬁaKTepHaJ’IbHLIX moJIiMnMepoB
Hncmumym cunmemuyeckux nortumepHuix Mamepuaios
um. H.C. Enuxononosa PAH

BHCpBHe MOJYYCHO TPUITOKCUCUIIMIBHOC INPOHU3BOAHOC TI'yYaHHJUHA. ITo-

Ka3aHO, 4TO JaHHO€ COCIHMHCHUEC CcTaOMIIBHO B BUAC COJIN I/IO,E[I/ICTOBOZ[OPOI[HOﬁ
KHCJIOTBI, OAHAKO JICTKO KOHACHCUPYCTCA IPpHU HArp€BaHuU B BOAC, 06p3,3y51 BOIO-
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pacTBOPUMBIN pa3BETBICHHBIN roMononumep. [I1eHKku U3 uCXOAHOTO TPUITOKCH-
CHUJIAHOBOTO MIPOU3BOIHOTO TYaHHUIMHA Y €70 TOMOIIOJIMMEPa MOKa3aJll HaJIu4une
AHTUMUKPOOHOU aKTUBHOCTH K Staphylococcus aureus u Escherichia coli.

Tabnuua 1. /lanHbIe aHTUMUKPOOHOW aKTHBHOCTH HCXOIHOTO
I'yaHHIUHONPOTIMIITPUITOKCUCHIIAHA U €T0 TOMOIIOINMEpa

S. aureus ATCC 29213 E. coli ATCC 25922 .
pas6asnenne / MIC (Mxr/mi-10") paz6asnenne / MIC (mkr/ma-10°)
Coennnenne
1 u3mepenue 2 u3MepeHne 1 n3mepeHue 1 n3mepenue
MOHOMep 512/0,98 512/0,98 64/7,8 64/7,8
noJiuMep 512/0,98 512/0,98 128/3,9 128/3,9

Puc. 1. BHemnuii BUI HCXOIHOTO
MOHOMepa () U TOIyYEHHOTO
romomnonumepa (0)

[TomyueHHBIE pe3yBTATHl MO3BOJISIOT TPEANONOKUTH I(P(PEKTUBHOCTD HC-
IMOJIb30BaHUS CUHTE3UPOBAHHBIX COClII/IHCHI/Iﬁ B COCTaBEC aHTI/I6aKTepI/IaHBHBIX
KOMHO3I/II_[I/H71 Ppa3IM4YHOro Ha3HAYCHMA.

[Ty6mukaruu: F.V. Drozdov, A.N. Tarasenkov, M.S. Parshina G.V. Cherkaev,
E.N. Strukova, A.M. Muzafarov. // J. Organomet. Chem., 2020, 916, 121243.
https://doi.org/10.1016/j.jorganchem.2020.121243.

PykoBoguTens paboThl: akan., 1.X.H. My3adapor A.M.

Ucnonnurenu: c.H.c., K.X.H. Ipo3noB @.B., H.c., k.X.H. TapacenkoB A.H.,
M.H.c. [lapmmua M.C., c.H.c. UepkaeB I'B., k.6.H., c.H.c. CrpykoBa E.H.
OBI'YH MHCTUTYT CHHTETUYECKUX MTOJIMMEPHBIX MaTepuaioB PAH

Coucrnionmaurens — ®I'BHY «Hayuno-ncciaenoBaTenbcKuii HHCTUTYT IO U3bI-
CKaHMIO HOBBIX aHTHOMOTHKOB nMeHU I.D. [ay3e».

Co31aHne HOBBIX IPOTHBOOKOTOBBIX NPeNapaToB
¢ HAHOYACTHLAMHU OKCH/A IIMHKA

U NIPOM3BOAHBIMH 0eTyJIMHA
Kagpeopa meouyunckoii xumuu HHI'Y um. H. 1. Jlobauesckoeo
(2. Huorcnuii Hos2opood)

HccnenoBanue MOCBAIICHO CO3JAHWIO HOBBIX IPOTHBOOKOTOBBIX IIperapa-
TOB, (QQEKTUBHBIX MPOTHB AHTHOMOTHKOPE3UCTEHTHBIX MHUKPOOPTAaHMU3MOB U
CITOCOOCTBYIOIINX YCKOPCHUIO 3 KUBJICHISI 0JKOTOBOM paHbl. HoBH3HOM mpema-
raeMoro Mmoaxoja K pa3padoTke HOBBIX MpEnapaToB SBISIETCS CIIOCOOHOCTh Ha-
HOYACTHI[ OKCHa TNHKA (HaHO-ZnO) ¢ *MMOOMITN30BaHHEIMHU U (¥TH) KOHBIO-
TUPOBAHHBIMHU TIpon3BOMHEIME OeTynuHa (T) obecmeunBaTh BBICOKYIO OHMOIO-
CTYITHOCTh KOMITOHEHTOB (32 CYET YIy4IIeHHsS MPOHUIAEMOCTH), MPOSBISTH
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AHTUOKCUJIAHTHBIC, aHTHOAKTEPHAILHBIC W PAaHO3KHUBIIIIONINE CBOIMCTBA, Oia-
rogaps reHepanun ADK u akTuBaIuy BEIpaOOTKH KOJUTareHa HOHAMH ITHHKA
U TPUTEPIEHOUAMU.

Hano-ZnO cunTe3npoBain MoAU(PHUIINPOBAHHBIM 30J1b-T€JIb METOAOM, 3aTeM
MonudumEpoBamy cupToBEIM pacTBopoM T. TloBepxHOCTHAsT KOHIIEHTpamws T
ot 40 mr/t (muarerat 6etynuna) 1o 120 mr/t (mudocdar d6erynuna). PU3NKO-XU-
MHYECKHE CBOHCTBA MOAUGMUITNPOBAHHBIX U UCXOTHBIX HaHO-ZNnO ObLTH OTU3KH.
B3aumoneticteue T ¢ moHamu ITUHKA MTOATBEPKICHO MMMOOMIH3AIMEH HOHOB
[IMHKA B JICHTMIOPOBCKHE MOHOCJION Ha BOAHBIX cyO(dazax cynbdara nuHKa (IBY-
KpaTHOE yBEIWYCHHE MOJICKYISIPHOHN IJIOMAN ¥ YMEHBIIICHHE MOAYIS CKUMa-
E€MOCTH B TIOJITOpa pasza), a Takke MK-cnekTpamu mepeHeceHHbIX MOHOCTOEB T
¢ BOIHO¥ cyOdassl cynbdara MMHKA Ha ITOBEPXHOCTH TBepAon momioxku (Caky)
o metoauke Jlearmropa-Llledepa.

B skcriepumenTax in vitro w in vivo Ha MOACIN OYKOTOBOW PaHBI (KPBICKI)
JIoKa3aHa BBICOKas OMONOTHYECKash aKTUBHOCTh HaHO-ZnO ¢ WMMOOMIM30BaH-
HeiMH T. OtieHka pepMEHTHON aKTUBHOCTH M ypoBHA MJIA mociie eueHust uc-
clieayeMbIMA Tipernaparamu B TedeHue 10 gHel mokasana, 94To TaHHBIE TTOKa3aTe-
JIM Y FICCIIETyEeMBIX KHUBOTHBIX BO3BPAIIAIOTCS K HOPME.

Ta6numna 1. AKTHBHOCTH ()ePMEHTOB aHTHOKCHIAHTHOM 3amUThl mocie 10 THel TeueHus KpbIC
(% OT KOHTPOJISI — 0XKOTOBAs paHa Oe3 JICUCHHS).

DepMeHT ZnO Nps ZnO NPs-BDA ZnO NPs-BA ZnO NPs-BDP
coj 71.40+2.12 81.29 +3.36 84.57 +9.66 77.47 £5.40
107.59 £5.35 122.48 +0.64 127.43 £12.87 116.72 £ 10.45
Karanasa 57.85 +2.67 62.81 +£4.29 79.65 £4.37 82.61+5.03
99.18 +4.55 107.68 + 6.56 136.57 £10.33 41.63+9.12
e 104.81+£7.23 78.61 +3.09 152.58 £9.76 112.75 £ 12.44
165.74 £6.70 124.30 £ 5.49 241.27 £13.45 178.28 + 15.62
red® 95.95 +8.39 101.90 + 8.94 107.95 + 8.56 120.79 £ 8.43
151.01 £4.95 160.36 £ 5.23 169.90 + 4.69 190.11 £9.99

[Tnomanas 0k0TOBOM paHBl M HEKPO3 YMEHBIIMINCH BABOE Ha 10-¢ CyTKH 1O
cpaBHEHHIO ¢ 1-M aHEM mocie oxora. [lokasarens MUKPOIMPKYIISIINHA B OKOJIO-
paneBoii 3one ymyummics Ha 20-30% 1o cpaBHEHHUIO ¢ KOHTPOJIBHOM IpymIioi
0e3 JieueHusl.
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PykoBoguTens paboThI: A.X.H., Tpod. MenpankoBa H.b.

Ucnonnurenu: a.x.H. KuszeB A.B., k.¢.H. Mansiruna J1.C.*, x.¢.H. Bopo-
onéBa O. A.*, k.0.H. ConoBbéBa A.I.*, banakupesa A.A.* (* corpynauku [IMMY
r. Hmxauii Horopop).

[Tyomukarmuu: The New Pharmaceutical Compositions of Zinc Oxide
Nanoparticles and Triterpenoids for the Burn Treatment, Pharmaceuticals 2020,
13(9), 207; https://doi.org/10.3390/ph13090207 Q1, IP = 4,5.

Pa3paboTrka 6MOCOBMECTHUMBIX, OMOAKTHBHBIX
MOKPBITHI HA TUTAHOBBIX H MATHHEBBIX CIJIABAX

JUISL HYKI MMILJIAHTAIIHOHHOI XUPYPruu
Unemumym xumuu J{BO PAH (2. Bradueocmok)

[lyreM ma3sMeHHON 3JEKTPOIUTHIECKON 00paOOTKH TOTYYEeHBI TTPUHITUTIH-
aJbHO HOBBIE OMOAKTHBHBIE TOKPBHITHS HAa TUTAHOBBIX MMILIAHTATAX, M3TOTOB-
JICHHBIX TI0 aJJIMTUBHON TEXHOJOTHH, ¥ OMOCOBMECTUMBIC TIOKPBITUS Ha Mar-
HUEBBIX OMOpE30pOMpyeMbIX UMITIaHTaTaX. [lomyuyeHHbIE TOBEPXHOCTHBIE CIIOH
JIEMOHCTPHUPYIOT MEXaHWYECKUE U (DU3UKO-XUMHYECKHE CBOWCTBA U SIBISIOTCS
MEPCTIEKTUBHBIMA JIJ1s1 OMomMeuiinHbl. COPMHUPOBAHHBIE IOKPHITHS COIEPIKAT B
CBOEM cocTaBe Takue coenuuenus, kKak o-Caz(PO,), u Cao(PO4)s(OH),, a ciemno-
BaTEJIbHO, 110 CBOEMY COCTaBy OJIM3KH K MHUHEPAJIBbHOM COCTABIISIFOIICH KOCTHO-
TO MaTPUKCa, YTO 3HAYUTEIHHO YBEIHMUUBACT UX XUMUYECKOE CPOJICTBO K KOCT-
HOW TKaHU. boiee Toro, MOBEPXHOCTHBIE CIIOM MPOJEMOHCTPHUPOBAJIN BBHICOKHE
AHTUKOPPO3HOHHBIE XapaKTEPUCTUKH, TTO3BOJISIOIINE KOHTPOJINPOBATH CKOPOCTh
pe30pOLIMY MarHMeBbIX CIUIABOB B OpPraHM3MeE 4YelloBeKa. JTO, B CBOIO OUepeab,
SIBIISICTCS MTPUHIIMITHAIBHO BAXKHBIM B CITydae WX UCTIOIh30BaHHUS B KaYeCTBE Bpe-
MEHHBIX MMITJIAHTATOB. YCTAHOBIEHO, YTO MHKPOTBEPAOCTH M MOAYJIb YIIPYTO-
CTH TaKMX HOKPBITUN OJM3KU K 3HAYCHHUSM JIaHHBIX BEJIMYMH IS KOPTHUKAJIbHOM
koctu uesoBeka. [lomydennbie [I90-cmon 001a1at0T BBICOKOH CMaunBaEMOCThIO
BOJIOM, YTO TIO3UTUBHBIM 00pa30M BIUSET HA KIIETOYHBIN OTKIIUK, 00ECIIeUrBas
MIPOYHOCTH KOHTAKTA MEX/Ty MMITJIAHTATOM M KOCTHOW TKaHbIO. Takum 00pazom,
pa3palboTaHHBI CMIOCOO MMEET MEPCIEKTUBY IHMPOKOTO TMPUMEHEHHS Uit 00-
PpaboOTKH MOBEPXHOCTH MEPCOHATM3UPOBAHHBIX TUTAHOBBIX U MAHUEBBIX 3HJI0-
MIPOTE30B.

PyxoBomutens padotsr: wi.-kopp. PAH, mpodeccop I'nenenxos C.B., n.x.H.,
nmoreHT Cuneodproxos C.J1.

Ucnonaurenu: x.x.H. Mamransp J.B., k. x.H. ['nenenxoB A.C., x.x.H. Hana-
paua K.B., k.x.H. UMmunenkuii. .M.

[Ty6nukanuu: Materials 2020, 13(18), 4121 DOI: 10.3390/mal3184121.
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N3yuyenne nmpouecca omonerpaganuu
MAarHMeBBIX CILIABOB N Vitro

JJISA IPUMEHEHUS B NePCOHAJTU3MPOBAHHON MeIULIMHE
HUncmumym xumuu /[BO PAH (2. Braousocmok)

IIpoBeneH CpaBHUTENBHBIN aHAIU3 KOPPO3MOHHOM aKTUBHOCTH CILIABA Mar-
Hust MAS B cpene Ui KyJbTUBHPOBAaHUS KJIETOK MIICKOIUTAOMMX (mMinimum
essential medium, MEM) u B 0,83% pactBope NaCl. YcraHorieHbl 0ojiee BbI-
COKHE 3all[UTHBIC CBOMCTBAa KOPPO3UOHHOM TUICHKH, 00pa3oBanHoi B MEM, 1o
CPaBHEHHMIO C TICHKOM, 00pa3oBaHHOM Tpu Bhiepxke B pacTBope NaCl. Kanb-
it 1 pocdopcoaepKalie COSTUHEHUS SBISIFOTCS OCHOBHBIMHU IMTPOIYKTaMHU,
00pa30BaHHBIMH Ha MOBEPXHOCTH MAarHMEBOTO CIUIAaBA, BBIIEPKAHHOTO B CpPEe
MEM. IIpennoxena Moienb MeXxaHu3Ma Koppo3uH criaBa Maraus MAS 8 MEM,
BKITIOUAIOIAsl TPU CTAJUH Pa3BUTHs TUICHKU MPOAYKTOB Koppo3uu. O6pa3osa-
HUE THAPOKCHAIIATUTA, 3aMELICHHOTO MarHueM, CTabWIn3upyeT JoKanbHbIid pH
MEM nmxe 9,0 1 HapsAAy ¢ OpraHu4eCKUME KUCIOTaMH He MO3BOJISIET OBBICUTD
pH nipu xoppozuu MaraueBoro cruiaa. Oonoenenne MEM kaxnpie 12 1 mpuBo-
JIUT K YMEHBIIIEHUIO CKOPOCTH KOPPO3HUH CIsIaBa Mg 3a cYET: MOMOTHEHHS COCTa-
Ba cpenbl Takumu HoHamu, kak Ca?, HPO,> HCO; u Mg?*, CTUMYITHUPYIOIHMH
POCT YacTHYHO 3aIIMIIAIONICTO CIOS TUAPOKCHANATHTONOAOOHBIX MPOAYKTOB;
CHIDKCHHUSI CKOPOCTH pocTa OakTepuil Ha MOBEPXHOCTH MArHUEBOTO CIIaBa U B
cpeae MEM. IlonydyeHHble pe3ysibTarbl CBUAECTEILCTBYIOT O MEPCIIEKTUBE HC-
MOJIb30BaHMsI OMOPE30POUPYEMBIX MATHUEBBIX UMIUIAHTATOB B XUPYPTHUH.

PykoBomutenu pabotel: wi.-kopp. PAH, mnpodeccop I'menenxos C.B.,
I.X.H., norieHT Cunedproxos C.JI.

Ucnonaurenn: k.x.H. ['HemenkoB A.C., k.x.H. Mamramap M.B., x.X.H.
Eropkun B.C., k.x.H. Ummunenxuiit 1.M., Bssrit 1LE.

[Myomukanuu: Corr. sci. 168 (2020), Ne 108552 DOI: 10.1016/.
corsci.2020.108552; Corr. sci. 170 (2020), Nel08689 DOI: 10.1016/.
corsci.2020.108689

Cunre3 OmoakTuBHOrO B-conep:kamero crexia
U CTEeKJIOKePAMMYEeCKHUX MaTepUaJioB

MyTeM MUPOJIN3A HKUIKOH OpraHuyeckou pas3bl
HUncemumym xumuu /[BO PAH (2. Braousocmok)

Llenbto wccienoBaHus SIBUIACh Pa3pabOTKa METOoda CHHTE3a OMOAKTHBHBIX
cTekon cocrapa «45S5 Bioglass», merupoBaHHbIX OOPOM, U TOHKOCTIOWHBIX OHO-
IIOKPBITUHA Ha UX OCHOBE Ha IOPUCTON MHEPTHOW KEpaMMKE, IIyTeM IUPOJIH3a
OpraHM4ecKuX MPEeKypcopoB B KuIKoil (hase. [IpoBeneHa oreHka aHTHOAKTe-
PHAIBHBIX CBOMCTB OMOCTEKOJI B 3aBUCUMOCTH OT COJIep)KaHusi bopa B oOpa3siie.
[TepcrieKTrBa MPENCTaBICHHOTO METOA 3aKJII0YACTCsl B BOSMOKHOCTH HCIIOJb-
30BaHUA B 00JIACTU KOCTHON MMILTAHTOJIOTHH B COBPEMEHHOM MEIUIINHE.

B pabote peannzoBaH OpUTHHAIBHBIA CIMOCOO CHHTE3a OOpPCOIEpIKAIIEro
ounocrekia «45S5 Bioglass» 1 cTekiiokepaMUKH Ha €r0 OCHOBE, KOTOPBIi OCHOBaH
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Ha MAPOJIN3E CMECH OPTaHMUECKUX MPEKYPCOPOB TETPAITOKCHCHIIAHA, TPHOY THII-
¢docdara, oneara HaTpus U oJieara Kanblus B )KuAKOH (aze. [lomydensr o0Opasist
O6mocrekia 0O0bEMHOTO THIA U B BUAE TOHKOCIOWHBIX MOKPHITHA Ha TTOPHCTOM
kepammdeckoM Hocutene Y-AlLOs, ¢ comepikanneM okcuma 6opa 5, 15, 25 u 60%.
Beenenne 6opa B coctaB 00pa3iioB JOCTUTHYTO ITyTeM HCITOIB30BAHMS BHICOKO-
KOHILIEHTPUPOBAHHOTO OPTraHMYECKOTO pacTBopa 0opa, MPUTOTOBICHHOTO KU-
KoCTHO-TBepaodazHoi skcTpakiueit. [lo pesynsraram PDA-ananm3a mokasaHo,
YTO COCTaB 0OpAa3IOB BKIIOYACT KaNbInii-hochaTHbie ONOKOMITIOHCHTHI B BHIIE
amatuTa ¥ THAPOKCHANaTuTa, (PopMUpyeMble B 3aBUCHIMOCTH OT TEMITEPATyPHBIX
pexxumoB npokanuBanus. [lo manHeiM MK-cnieKTpockonuu yCcTaHOBJIEHO, YTO
OMOCTEKIIa UMEIOT TeTPAdIPUUCCKYI0 CTPYKTYPY [SiO4] C pa3audHOMN CTEIEHBIO
MOTTMMEPHU3alliH, a 00p OpraHu3yeTcs B BUIE TPUTOHAIBHO-KOOPINHUPOBAHHBIX
OopaTHBIX Tpymm. Hamwuwe, THIT U COOTHOINICHUE KpeMHUH, (ocdaTrHbIXx u
OOpPOKCUAHBIX TPYIIHPOBOK B COCTaBE 0OOpa3IOB ompeaeneHo MetomaoM SIMP
Ha sapax °'P, 1B, ?°Si. BeisBiaeHa TEHIEHINA K KOMIIEHCAIIUHM OJHOTO CTEKII0O0-
OpazoBares IpyruM, HaIPUMep, YBEIHYSHHE KOHIIEHTPAIIMH MOCTHKOBBIX (hoC-
(aTHBIX TPyNII B CTPYKTYype CTEKJa MPH YMEHBIICHUH KOJMYECTBAa BBOJWMOTO
B cuHTE3 Oopa. VccnemoBansl aHTHOAKTEpHATBHBIC CBOMCTBA OOpCcomep Kamnx
OmocTexo. YCTaHOBIEHO, YTO TIOBBINIEHHE KOHIeHTpanuu B;O; B cocrase
00pasIoB MPEMATCTBYEeT 00pa3oBaHNI0 OaKTepHATBHBIX IUICHOK Pseudomonas
aeruginosa Ha ero moBepxHoctr. Caeman BeIBOJ, 9T0 B,O; B cocTaBe OMOCTEK-
Ja o0amaeT aHTHOAKTePHATBHBIMA M aHTHOHWOTUICHOUYHBIMH CBoMcTBaMH. B,Os
MOYKHO paccMaTpuBarh Kak d(PPEeKTUBHBINA KOMIIOHEHT OMOAKTUBHBIX CTEKOM IS
MpoIIIaKTHKY U JIedeHUsT WHPEKIINH TPOTE30B KOCTeH U cycTaBoB. I1okazaHo,
YTO MpeAIaracMbId MMUPOTU3HEIN CTIOCO0 (hOpMHUPOBAHUS OMOCTEKOI U3 OPTaHU-
YECKHX PACTBOPOB B BH/I€ 00bEMHOT0 MaTepHaia i TOHKOCIOWHBIX TOKPBITHHA Ha
MOPUCTON TIOBEPXHOCTH KEPAaMHUYECKHX HOCHTEJEH SIBISETCS MOPUCTHIM U Me-
Hee JUTUTEIHHBIM B CPaBHEHUH C 30JIb-T€JIh MPOIIECCOM, a TOITydaeMble 00pa3Iibl
MIPECTABIISAIOT TIEPCHIEKTUBY JJIS1 KOCTHOW UMILIAHTOIOTHH.

PyxoBomuTens paboThl: 1.X.H., pod. Menkos M.A.
Wcnonmaurenu: k.x.H. [pumenko JI.H., x.x.u. IlansroB E.K., k.x.H. C1060-
mok A.b., k.x.H. Mepkynos E.b., k.m.H. Ckypuxuna 1O.E.

CpencTBo H crioco0 JieyeHHs MapOAOHTHTA
Hucmumym xumuu meepoozo mena ¥YpO PAH,
Ypanvckuii cocyoapcmeennviil meduyunckuil ynusepcumem (2. Examepunoype)

B TCpalru BOCHAJIUTCIbHBIX 3a00J1eBaHMI napoJOHTa IMOABUJIACh HCO6XOZ[I/I-
MOCTbH B pa3pa60TKe HOBBIX IMIOAXOJ0B K JICHCHHUIO 3a00J1€BaHUI MMOIOCTH pTa,
T.K. yCTOfI‘lHBOCTL K CyHIE€CTBYIOIUM aHTI/I6aKT€pI/IaJ'IBHbIM npenaparam HEIpe-
PBIBHO PACTCT, © B CTOMATOJIOTMU AKTYyaJIbHBIM HAIIPABJICHUEM CTAJIO CO3JaHUC
aHTI/I6aKTCpI/IaIH>HBIX JICKaPpCTBCHHLIX CPCACTB HA OCHOBC NMPUPOAHBIX, ITOJTYCHUH-
TETUYCCKUX U CUHTCTUYCCKUX IMCHTUAOB, KOTOPLIC SBJISIOTCA aﬂbTepHaTI/IBOI‘/'I
aHTI/I6aKTCpI/IaIH>HLIM mperaparam.
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[IpennokeHne OCHOBaHO Ha TOM, YTO OHWONIOTHYECKHE M (PU3NKO-XMMHUE-
CKHE CBOMCTBa WHINBUAYAJIbHBIX TICIITUAOB ITOKAa3bIBAKOT HMX BBICOKYIO POJIb
B MCXaHU3MEC aHTI/I6aKTepI/IaJ'[BHOFO U HUMMYHOTPOITHOTO )IeﬁCTBHH Ha Op-
raau3M. B Xome peanmzanuu MOCTaBIEHHOW 3aladd pa3padOTaHO CPEACTBO
JUTSL JICYSHHsI BOCIMAIMTENBHBIX 3a00JeBaHUN TApOJOHTA, KOTOPOE BKIIOYAET
THUIPOKCHATIATUT ¥ TENIEBYIO OCHOBY, COJEPIKAIIYIO TIHUIEPOTHUIPOTEIbh COCTaBa
Si(C3H;03)4 * 6C5H5O5 « 28H,0 u mentug ZP-2 (amerar) 05.180.0718 ipu cremy-
IOII[EM COOTHOIIIEHUH KOMIOHEHTOB (Macc.%): ruapokcnanarut — 1,0; mmumepo-
ruaporens — 98,999; nentun ZP-2 (amerar) 05.180.0718 — 0,001. B Hacrosmee
BpeMsl M3 MAaTEHTHON M HAayYHO-TEXHHUYECKOW JUTEepaTyphl HE M3BECTHO Jieueo-
HOE CPEJICTBO, COAepIKaIlee IITUIEPOTHAPOTENb Ha OCHOBE TIUIEPATOB KPEMHHUS
C THIPOKCHAMATUTOM M TMENTHIOM B YKa3aHHBIX MPONOpHHAX. Takke BIEpPBbIC
OTMEYaeTCsl BO3MOXKHOCTh MCIIOIB30BAHUS TAKOTO JIEYeOHOTO CPE/ICTBA B BUC
refs B CTOMATOJOTHMYECKOW MPAKTHUKE JJIS JICYeHUS BOCIATUTENHHBIX 3abore-
BaHUIl MMapooHTa. YKa3aHHOE CPEACTBO OKA3bIBAET MECTHOE MPOTHBOBOCIIAIIH-
TeIbHOE JIEHCTBHE, PH ITOM HE CONIEPKUT aHTHOMOTHUKH M BEIIECTBA, CIIOCO0-
HbIE KaK-THOO TOBIWATH Ha XWUBOHM opraHusM. Mcmomp3oBanue mentunga ZP-2
obecreunBajo 3aKUBIICHHE paH K 8—9 CyTKaM B OTJIMYHME OT KOHTPOJIS, TJE 3a-
YKUBJICHHE TPOUCXOAMIIO Ha 16—17 cyTKH.

Puc. 1. Bausinue cuntreTnueckoro nentuja nentua ZP-2 Ha TMHaAMHUKY penapanuy paHeBOro
nedexra y 1abopaTopHBIX )KUBOTHBIX

PyxoBomutenn pabotsr: n.1.H. Cabup3saoB H.A., n.m.H. Capxucsa H.I.
Wcnonmaurenu: x.X.H. bormanora E.A., n.m.H. Ty3ankuaa U.A., 1.M.H. 3ypod-
ka A.B., acm. XueicToBa K.A

70



1V. Hanoxomno3zumot,
cucmemvl 00CmMAaBKU, HOGble MAMEPUATbL

Kapparunanbl B KauecTBe MYKO03aJbHbIX CUCTEM J0CTABKH
Tuxooxeanckuii uncmumym ouoopeanuyecxou xumuu J{BO PAH

YcraHoBlIeHA HOBas CTPYKTypa cyib(aTHpOBaHHOTO TONMcaxapuaa —
KapparuHaHa, BBIJCIICHHOTO W3 KpacHOW Bopopociu Mastocarpus pacificus
(Phyliophoraceae), nonumepHas 1e1ib KOTOPOTO MOCTPOEHA U3 HoTa-Kappaduo-
3bI, Kara-Kappabro3bl, THOPUIHBIX Karia/HoTa-0UrocaxapuioB 1 MUHOPHBIX
3BEHBEB MIO-KapparuHaHa. [lokazaHo, 4TO KapparnHaHbl CIIOCOOHBI HHTHOUPO-
BaTh IIPOHUKHOBEHUE COJICH JKEIYHBIX KHCIIOT Yepe3 MeMOpaHy, UMUTHPYIOIYIO
JKEITYJI0YHO-KHILIEUHbIH Oapbep, ¥ MPOSBISIFOT HHTHOUpyrommui 3ddekr Ha pas-
BUTHE OaKTepuaibHON HHPEKIHU. BriepBbie B KCIIEpUMEHTaX in Vitro U ex vivo
uccleloBaHa MyKOaJIre3ust KapparnHaHOB, OTpeIeIsItonias B3auMOICHCTBHE T10-
JUMepa C MYLIWHOM CIHM3HCTBIX 000JI04eK TKaHEH, IOCPEJICTBOM CHIIBI are3uu
(puc. 1), BOOZOPOAHBIX U HOHHBIX CBsI3€il. YCTaHOBJIEHA 3aBUCUMOCTh MyKOa/re-
3MBHBIX CBOWMCTB KapparHHAHOB OT WX CTPYKTYPHBIX OCOOCHHOCTEH M MOJIEKY-
nsipHOM Macchl. [lomydeHHble pe3ysbTaThl MO3BOJSIFOT pacCMaTpUBaTh Kapparu-
HaHbBI B KaUeCTBE MYKO3QJIbHBIX CHUCTEM JIOCTaBKH Yepe3 CIM3HCTYI0 000JI0UKY
JIEKapCTBEHHBIX CPEICTB U yCWIICHUS (hapMaKOIOTHYecKOro ACUCTBHS MOCIE]-
HUX.

Puc. 1. Mykoaare3uBHbIe CBOMCTBA KapparnHaHOB: A — CKaHUPYIOILAsk AJIEKTPOHHAs
MHUKPOCKOIIHSI CMECH Kalllla-KapparnHaH ¢ MyIIHHOM, b — paboTa aare3mnn (4epHbIil cToOe) U
HaIpsDKeHHE OTPBIBA (Cepasi KOJIOHKA) OT MOBEPXHOCTH CIIM3UCTON TKAHN KUIICYHUKA PA3ITNIHBIX
KapparnHaHOBBIX IUICHOK: | — Kamma-KapparuHas, 2 — kanmna/0era-kapparutas, 3 — iota-kamrma/
KapparuHas, 4 — nsiMO1a-KapparuHas

[Ty6nukanuu: Kravchenko A.O., Anastyuk S.D., Glazunov V.P., SokolovaE.V.,
Isakov V.V., Yermak .M. Structural characteristics of carrageenans of red alga
Mastocarpus pacificus from Sea of Japan // Carbohydrate Polymers. 2020. Vol. 229.
Art 115518. Sokolova E.V., Kravchenko A.O., Sergeeva N.V., Davydova V. N.,
Bogdanovich L.N, Yermak .M. Effect of carrageenans on some lipid metabo-
lism components in vitro // Carbohydrate Polymers. 2020. Vol. 230. Art
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115629. Yermak .M., Volod’ko A.V., Khasina E.I., Davydova V.N., Chusovi-
tin E.A., Goroshko D.L., Kravchenko A.O., Solov’eva T.F., Maleev V.V.
Inhibitory effects of carrageenans on endotoxin-induced inflammation // Marine
Drugs. 2020. Vol. 18. N 5. Art 248[1-17]. Yermak I. M., Davydova V. N.,
Kravchenko A.O., Chistyulin D.A., Pimenova E. A., Glazunov V.P. Mucoadhesive
properties of sulphated polysaccharides carrageenans from red seaweed families
Gigartinaceae and Tichocarpaceae // International Journal of Biological
Macromolecules. 2020. Vol. 142. P. 634-642.

Asropsl: Kpauenko A.O., Coxonosa E.B., Epmak 1.M. — TUBOX /IBO PAH.

HoBbie MeaMIMHCKHE MaTepUaJbl
Huemumym memannypeuu u mamepuanosederus um. A.A. baiikosa PAH

Metogom aanutuBHOM 3D mevyatd NOMYy4YEHBI TPEXMEPHBIE MaTepUabl
Ha ocHOBe (poc(haToB KanbIUs C UCIONB30BaHWEM OwonpuHTepa PadbmoH Ha
opOuTankEHON MeXTyHapOIHOW KOCMUYECKON CTAaHIMHA. YHHUKAIbHBIC CBOHCTBA
pa3paboTKH JOCTUTAIOTCS 32 CYET CAMOOPTaHM3AlMK MaTepuaia mpu (Qpu3noIo-
TUYECKHX TeMIIepaTypax B yCIOBHUIX HEBECOMOCTH. bbII0O MokazaHo, 4To B yCIiIo-
BUSIX MUKPOTPABHUTAIMU BO3MOYKHO M3y4aTh CIIOKHBIE OMOJIOTHYECKHE TIPOIIeC-
CBHI U CO3/1aBaTh TKAHEWH)KCHEPHBIE KOHCTPYKIIUU C BEICOKHM PEreHepPaTHBHBIM
noreHIaoM. [lomoOHbIe pa3pabOTKU TO3BOJAT B JANBHEHIIEM IPOBEICHHE
CIIOKHBIX ONepaIuii, CBI3aHHBIX C 3aMEIIEHHEM KOCTHBIX U XPAIIEBBIX TKaHEH,
Ha OpOUTANTBHON CTAaHIIUU M B KOCMHUYECKUX DKCIICAUIUSX.

OTtpaboTaHa TEXHOJIOTHUS U MOIYYCHbI TPEXMEpHbIE OMOCOBMECTUMbBIC MaTe-
puaitbl Ha 0cHOBE (hOC(haTOB KAIBIUA U OMOTIOTUMEPOB JJIS 3aMEIIEHHSI KOCTHBIX
ne(eKToB. DTOT METO BKIIFOYAET B Ce0sI CO3/IaHUE MCXOAHON KOMITbIOTEpHOH 3D
MOJIEJIA U TOCIJIE0BATENIbHOE MOCIOWHOE (OPMHUPOBAHUE OOBEKTa TPEOyeMbIX
pa3mepoB, GOpMbI U BHYTPEHHEH CTPYKTYPBI U3 KOMIIO3HIIMOHHOTO THIIPOTEIIs,
obecrieunBasi MEPCOHAIM3ANNIO HM3TOTABIMBAEMOTO H3/eiust. Mojellb MOXKET
OBITh CKOHCTPYHPOBAHA ITPH ITIOMOIIH PA3IHYHBIX IPOTPAMM TPEXMEPHOTO TPO-
EKTUPOBAHUsI C MMOCIEAYIONUM IIPeoOpa3oBaHUeM TOIYYCHHBIX (aiiyioB B Gop-
MarTbl, UCTIOJIb3yeMbIe Il (POPMHPOBAHUS M3/CIHUS Ha COOTBETCTBYyrommx 3D
npuHTepax. Hapsmy ¢ 3TUM coBpeMeHHbIE MEUIIMHCKHE TOMOTPa(dbl C BRICOKHM
paspelieHreM MO3BOJIIOT MONydaTh HEOOXOMUMbBIE MCXOIHBIE JaHHBIE OT KOH-
KPETHOTO MALMEeHTA JJIs1 CO3/IaHUs TAKHX TPEXMEPHBIX KOMIIbIOTEPHBIX MOJECH
Pa3IUYHBIX TKAHEH U OPTaHoB.

[Tonyuens! mokpbITHs 3D TUTAaHOBBIX UMIUIAHTOB C BBICOKOM OCTEOMHTETpa-
nueil. Pazpaborana MeTonMKa CO3MaHUS TUTAHOBBIX MMILIAHTATOB C 3a/IaHHOM
CTPYKTYPOH U MOBEPXHOCTHIO C HCIOIH30BAHUEM METOJOB aJJUTUBHBIX TEX-
Honoruii. [lomydeHsl MHAUBUAYATbHbIE TUTAHOBBIE UMILIAHTATHI C TIOPUCTON U
CeTYaTON CTPYKTYpPOW Ha OCHOBE KOMITBIOTEPHBIX TOMOTpaMM Je(PEKTOB KOCT-
HOW TKaHM pealbHBIX MAlMEHTOB. B 1ensax yimydineHus OMOCOBMECTUMOCTH H
OCTCOMHTETPAIMN THTAHOBBIX MMILIAHTATOB IMPOBEJCHA padoTa MO CO3AaHUIO
MOKPBITHIA HA OCHOBE (ocdaroB Kaiblus. Pa3paOoTaHHBIN MOIXOJ CO3TaHHS
TUTAHOBBIX MMILIAHTATOB TMO3BOJISET 3HAYUTEILHO YCKOPUTH Iporecc GopMu-
POBaHUS MEPCOHAIU3UPOBAHHBIX UMIUIAHTATOB. DOPMUPOBAHUE KEPAMUYECKUX
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MOKPBITHI Ha OCHOBE OKTakambluidochara crmocoOHO yBETUYNUTH OWOAKTHB-
HOCTh MMITJIAHTATa, YMEHBIINTh BPEMSI BOCCTAHOBJICHHUS MAIllMEHTa M YIIy4dIIUTh
€ro Ka4eCTBO KU3HH ITOCJIE TIPOBEICHNUS OTIEPAIIHH.

Asropsl: wi.-kopp. PAH Komite B.C., k.T.H. ®enoroB A.1O., 306xoB 10.B.,
Cwmupnaos U.B.
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V. KoMnbOTepHbI€ TEXHOJIOTHH
B MEIMIMHCKOU XUMHUU

Pa3Burue OPUIrHHAJBbHBIX METOA0B KOMIIBIOTEPHOTO
KOHCTPYUPOBAHUS JICKAPCTB U UX IPUMEHEHUE JIHl MOUMCKA HOBBIX

¢dapmakosoruyeckux BemecTn
DI'FHY «Hayuno-uccreoosamenbckuii UHCMumym OuomMeOuyuHCcKou Xumuu
umenu B.H. Opexosuuay (MBMX), Mockesa

Pa3paboran HOBBIM METOI POTHO3UPOBAHUS OCTOK-TUTaHIHBIX B3aHMOICH-
CTBUI ITyTEM COBMECTHOTO aHAJIN3a CXOJICTBA AMUHOKHCIIOTHBIX TIOCIIEIOBATEIh-
HOCTEW U CTPYKTYpHBIX ocobenHoctel murannoB (Karasev D.A. et al., 2020).

C wuCmosb30BaHMEM METOAOB ceTeBOM  (apmakomormu w in  silico
OIICHKH B3aUMOJICHCTBUS (PUTOKOMITOHCHTOB JICKAPCTBEHHBIX pacTeHNUI AFOpBe-
IIBI ¢ OelTkaMu YeJIOBEeKa OIpeJeNIeHbl MUIICHH ISl Tepariy BacKyJISIPHOU Jie-
mentn (Lagunin A.A.et al., 2020).

MeTtonamu onouHpOopMaTHKH mpoBeaeH aHann3 OMUKCHBIX TaHHBIX 10 B3a-
MMOJICHICTBHIO BHPYCa IMMYHOAC(UIINTA C OPTaHM3MOM YeJIOBEKa; YCTaHOBJIE-
HBI HanOoJee MepCIeKTHBHbIE MUIICHH IS Tepanuu u npodmiaktnkn BUY-un-
¢dexmum (Ivanov S.M. et al., 2020).

MetonamMu TEKCTOMUKH U MAITTHHOTO 00Y4YeHHS UICHTH(PHUITIPOBAHEI O0IIIHe
KITIOUEBbIe OENIKM-MHUIICH! MaTOJOTHYECKHUX IPOIECCOB B OPTaHMU3ME, BBI3HIBA-
embIx BUpycHbIMH HHMekmuamMu SARS-CoV-2 u BUY-1 (Tarasova O.A. et al.,
2020a).

Pa3paboran mMeTom KOMIBIOTEPHON OIEHKH Tpoduiiell OMOIOTrHYecKOd aK-
TUBHOCTH (papMaKOJIOTHYECKUX BEIIECTB C YIETOM HX MeTabom3Ma B OpraHu3-
Me genoBeka (FilimonovD.A. et al., 2020).

B cpaBuutenbubix skcnepumenTax CoMPARA mno nmporso3upoBanuio aeii-
CTBUS OPTaHUYECKUX COSTMHEHHI Ha 3CTPOTEHOBEIH PEIeNTOp, OPTaHN30BaHHBIX
ATeHTCTBOM 1O oxpaHe okpyxaromeit cpeast CIIA, Oputa mpogeMoHCTpHUpOBa-
Ha BbICOKast 2(p(PEeKTUBHOCTH pa3pabOTaHHOW HAMU KOMITHIOTEPHOH MPOTPaMMBI
GUSAR (Mansouri K. et al., 2020).

[IpoBenen ananmms naopmaruu 3 6a3 nanasix EBI ChEMBL, NIAID HIV/
OI/TB Therapeutics, Clarivate Analytics Integrity, noctymHo# st hopMupoBa-
HUS 00yJaIoIIX BRIOOPOK; pa3padboTaHsl mpenckaszarenbhbie (Q)SAR moneny ms
BHPYaJIbHOTO CKPUHUHTA HOBBIX aHTUPETPOBUPYCHBIX coenHenuit (Stolbov L.A.
et al., 2020).

C ducnonp30BaHMEM MNOATOTOBICHHOW HamMu Ha ocHoBe maHHbIXx ChEMBL
oOyuarornield BEIOOpKH co3ana crieranuzupoanHas Bepcus PASS MICF u pe-
aJM30BaHO HOBOE BEO-TIPUIIOKEHHUE IS IPOTHO3UPOBAHUS MTPOTHBOTPUOKOBOM
AaKTUBHOCTH JIEKapCTBEHHO-TI0I00HBIX coequnenni (http://www.way2drug.com/
micf/).

Ha ocHOBe KOMIBIOTEPHOTO MPOTHO3a BBISBICHO AHTHOAKTEPHAIBHOE H

MPOTUBOTPUOKOBOE JICHCTBUE Y COSNMHEHUH Pa3IMYHBIX XUMHUYECKUX KIaCCOB
(Amiranashvili L. et al., 2020; Horishny V. et al., 2020).
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Puc. 1. BupTtyanbHblil CKDHHUHT «XHUTOBY, TIOTEHIIMATBHO HHTHONPYIONINX KOpoHaBHpyC SARS-
CoV-2

C wucrnionb3oBanueM nporpaMmmbel PASS ycraHoBiieHa BO3MOXXHOCTH PEIO3H-
[IMOHUPOBAHUSI AHTHOMOTUKA KJIAPUTPOMHUIIMHA IS JICUCHHS BOCIIATHTEIbHBIX
3aboneBanmii kumeunuka (Lloyd K. et al., 2020).

[Ipenckazano in silico v TOATBEPKIEHO IKCIIEPUMEHTAIBHO aHTHOAKTEPHATTh-
HOE JIeHICTBHE y MMPOM3BOIHBIX TPOTHBOTPHOKOBOTO TIpernapara rpu3eodyapBuHa
(Geronikaki A. et al., 2020)

Ji1st GPUTOKOMITOHEHTOB KYJIETUBUPYEMbIX KIIETOYHBIX KYJIBTYP JICKApPCTBEH-
HBIX pactenuit Panax Japonicus, Tribulus Terrestris n Dioscorea Deltoidea
MpeJICKa3aHbl MEXaHU3MbI aHTUTUIIOKCAHTHOTO 3(h(heKTa, KOTOPBIN MOITBEPKICH
Ha MOJIeJISIX aHTUTUIIOKCAHTHOTO jericTBus in vivo (Lagunin A.A. et al., 2020).

[IpoBexnena in silico oueHka (hapMakoIOTHUSCKUX MPOGUICH TPUPOIHBIX H
CUHTETUYECKUX TPOHM3BOJHBIX aJlaMaHTaHA KaK IMOTCHI[UAIBHBIX COCIWHEHHM
JUTS TepaIruy HelpoiereHepaTuBHbIX 3a0oneBannii (Dembitsky V.M. et al., 2020).

Pa3paboTanHpl BEIYUCIUTENEHBIE METOBI JIJISl aHATN3a OOJIBIITIX XUMAYECKUX
OMOMTMOTEK, COMEpIKANTUX CBBINIC MWJUIMApPAA CTPYKTYPHBIX (OpMyN JeKap-
CTBEHHO-TIOO0HBIX COCAMHEHHUH; C MX UCIIOIB30BAHUEM IPOBEICH MOUCK MO-
nexyn juis Tepanuu BUY/CITHUJL u COVID-19 (Druzhilovskiy D.S. et al., 2020).

Pazpaboran noaxon x in silico olleHKe BO3HUKHOBEHHUSI PE3UCTCHTHOCTH I10
OTHOILICHUIO K aHTUPETPOBUPYCHOM Tepanuu Ha OCHOBE aHaJM3a aMHUHOKHUC-
JIOTHBIX IOCIIEIOBATEILHOCTEN MpOTea3bl U 00paTHOM TpaHckpunTazsl BIU-1
(Tarasova O.A. et al., 2020D).

BosMoxHOCTH ¥ OTpaHWYECHHS KOMIBIOTEPHBIX METOAOB IPOTHO3HUPOBAHUS
Omoornyeckol akKTUBHOCTH OCBEIICHBI B JIBYX o030pax (Muratov E.N. et al.,
2020; ITopoiikos B.B., 2020).

PyxoBomuTens pabotsr: uneH-kopp. PAH Ilopoiikos B.B.

OtBercTBeHHBIE HcToMHUTENU: A.0.H. Becemockuit A.B., mpod. I'omas-
koB O.A., x.0.H. JImurpues A.B., k.0.H. [Ipyxwunosckuii J[.C., x.0.H. lBa-
HoB C.M., npod. PAH Jlarynun A.A., k.0.H. [Torogusn I1.B., k.0.1. Pynuk A.B.,
k.0.H. Co6oineB b.H., k.6.1. TapacoBa O.A., k.¢.-mM.H. ®unumonos [1.A.

Ucnonnurenu: [mopuoszoBa T.A., Cronbo JLA., Kapaces M.A., Caso-
cuna I[1.1., Monos H.C., Cyxaues B.C.
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[Ty6mukaruu: Amiranashvili L. et al. Antibiotics, 2020, 9 (5), 1-22. IF 3,030;
Dembitsky V.M. et al. Biochem. Biophys. Res. Communs., 2020, 529, 1225-
1241. IF 2,730; Druzhilovskiy D.S. et al. Supercomput. Front. Innov., 2020,
7(3), 57-76. IF 0,84; Filimonov D.A. et al. Int. J. Mol. Sci., 2020, 21, 7492. IF
4,210; Geronikaki A. et al. Int. J. Antimicrob. Agents., 55 (3), 105884. IF 4,600;
Horishny V. et al. Pharmaceuticals, 2020, 13 (1), 229. IF 3,850; Ivanov S.M. et
al. Front. Microbiol., 2020, 11, 1314. IF 4,190; Karasev D.A. et al. Int. J. Mol.
Sci., 2020, 21, 8152. IF 4,210; Lagunin A.A. et al. Sci. Rep., 2020, 10, 257. IF
4,120; Lagunin A.A. et al. Mol. Inform., 2020, 39, 2000093. IF 2,540; Lloyd
K. et al. Disease Models & Mechanisms. DOI: 10.1242/dmm.044040. IF 3,870;
Mansouri K. et al. Environ. Health Perspect., 2020, 128 (2), 027002-1 - 027002-
17. IF 7,480; Muratov E.N. et al. Chem. Soc. Rev., 2020, 49, 3525-3564. IF
39.,9; Stolbov L.A. et al., Molecules, 2020, 25, 87. IF 3,01; Tarasova O.A. et al.,
Molecules, 2020a, 25, 2944 IF 3,01; Tarasova O.A. et al. Int. J. Mol. Sci., 2020b,
21(3), 748. 1F 4,210. [TopoiikoB B.B. buomen. xum., 2020, 66(1), 30-41.
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