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PASPABOTKA JIEKAPCTBEHHbIX CPEACTB NPAMOIO NPOTUBO-
BUPYCHOIo AENCTBUA HA OCHOBE NETEPOLIMKJTMMECKUX CUCTEM

B.H. YapywwuH, B.J1. PycuHoB, O.H. YynaxuH, O.I1. KoBTyH, A.A. CnacoB




NMPNOPUTETbI HAYHHO-TEXHOJIOTMYECKOIO PASBUTUA

POCCUNCKOUW ®EQEPALIUN

Ykas3 lNpe3vaeHta PO o1 01.12.2016 «O CTPATEr'mn HAYYHO-
TEXHOJIOTMYECKOIO PA3BUTUSA POCCUNCKOU ®EAEPALIUN»

300OPOBbE HYEJIOBEKA

Mepexon K nepcoHanM3npoBaHHON MeAULUHE, BbICOKO-
TeXHONOrM4YHOMY 34paBOOXPaHEHUNIO U TeXHONOIMUAM
30pOBbe-coepexeHus, B TOM YMcrie 3a cYeT paLuoHanb-

HOINro npmMeHeHusA nekKapCTtBeHHbIX npenapartos ...

NMopy4yeHue MNMpe3npgenta PP B.B. NytnHa 06 ycuneHnm pabor
Nno co3gaHuIo nNpenapaTtoB ANA 60pbLObLI ¢ MH(heKUNAMHU

«B3rnan», HosA6pb 2021



BUPYCHbIE UHOEKLIUN

Co3paHune HOBbIX NpenapaToB, 3¢ (PeKTUBHbLIX B OTHOLUEHUU FrpUNna n gpyrux

BUPYCHbIX MH(PEKUNN — aKTyanbHas U ogHa U3 caMbiX CFIOXHbIX 3agay
MeOULMHCKOU XMUU

OT 10 po 20% HaceneHnsa nNnaHeTbl NOABEPXEHbI
BUPYCHbIM UH(EKUMAM B annaemMmmyieckue nepmoabil!

Oco6eHHOCTb BUPYCOB — MX BbICOKasA M3MEHYNBOCTb
HIN1, H5N1, H5N2, H7N3, HON2,...

Manpemuna kopoHaBupyca 2020-2021.
- 260 MnH. MTHPMLUMPOBAHHDbIX;
SARS-Cov?2 - 5,2 MJTH. NorMomnx
no coctosaHuto Ha 01.12.2021

B Poccuu: - 6onee 9,6 MnH. MH(pNUUPOBAHHDbIX;
- bonee 225 TbIC. NOrMGLLINX



NMPEMNAPATbI YPAJIbCKOW LLUKOJ1bl XMMUKOB-OPFAHUKOB

CYIIbOUOUH - nepBbI oTeyecTBEHHbIN aHTUOaKTepuanbHbIN
npenapart (1936 r.)

JIAPYCAH - npotuBoTyb6epkKkyne3HbIi npenapar
CYKUUMEP - petokcukaHT

AHTUBAKTEPUAJIbHbIE TPENAPATDI
®TOPXUHONOHOBOIO PAOA NME®ITIOKCALIMH

AkapemMuk

U.A. MocTtoBCKUIN (1995 r.) u JIEBO®JIOKCALIUH (2010):
HOBbIE TEXHOJIOTUUN CUHTE3A

NMPOTUBOONYXONEBBLIN NPENAPAT IN3OMYCTUH (2006) —
COBMECTHO C POCCUMCKUM OHKOJTOTrMYECKMUM LLEHTPOM
nmMm. H.H. BnoxuHa

NMPOTUBOBUPYCHbIU NPENAPAT TPUA3ABUPUH (2014) — COBMECTHO C YPAIIbCKUM
®EONEPAJIbHbIM YHUBEPCUTETOM, UHCTUTYTOM FPUMMNA M3 P®, UHCTUTYTOM BOEHHOU
MEOULMNHDBI (CaHkT-MeTepObypr), BUPYCONOIMMYECKUM LIEHTPOM MO P® (r. CeprueB lNocap),
YPAITbCKUM MEOANLUMNHCKUAM YHUBEPCUTETOM, YPAJIbCKUM LUEHTPOM BUOPAPMTEXHOJ10O-
MW (peanpeHtom «CKOJIKOIO) n 000 «3asop MeacuHTes» (r. HoBoypanbck)

AKageMuk
O.H. YynaxwuH



FETEPOLIMK/1bI B MEAULIMHCKOU XUMUN

X s

eTepoOUMKIITNYHEeCKUX

Coep.uueuuﬁ

TemaTnyeckuii HoMep
"I'eTepolK/IBI IPOTUB BUPYCOB''

BupycHble HHQEKIME B TOCICAHAE ACCATUICTHS CTAIH
Cephe3HOM yrpo3oit Omaromonyuno U 0€30mMaCHOCTH
YeJI0BeKa, OOMIECTBA M IMBIIM3ANH. JIETATBHOCTS HOBBIX
BUPYCHBIX 3a00JIEBaHUI OKa3alach HEIIOMEPHO BBICOKOH B
CPaBHCHHH C TPAIMIMAOHHBIMH OSIUACMHAMH. Pa3Butue
TaKMX 3a0oiieBaHMN OOYCIOBICHO MHOTHMH (hakTopamu
rio0anu3aniy IUBHIM3AIMOHHBIX TPOLECCOB, W YENOBE-
YeCTBY IPUAETCS OTBEYATh HA 3THU BBI3OBBL HbIHEUIHss
cTpemurenbHas U 3arTspkHas nmaagemus COVID-19 noxa-
3aJla HEJOCTATOYHOCTh BHUMAHUS MHPOBOH HAay4IHOH
OOIECTBEHHOCTH K YCIOBHO 0€30macHBIM BHPYCHBIM
HHPEKIUAM.

Chemistry of Heterocyclic Compounds 2021, 57(4), 479482

Antiviral drug Triazavirin, selectively labeled with
H, °C, and "N stable isotopes. Synthesis and properties

Tatyana S. Shestakova', Sergey L. Deev'***, Igor A. Khalymbadzha',
Vladimir L. Rusinov!, Alexander S. Paramonov’, Alexander S. Arseniev’,
Zakhar O. Shenkarev®, Valery N. Charushin'?, Oleg N. Chupakhin'?

KS'3CN o
NH Na'>NO, 2,13 15 BNO,
H, 5N & 3¢ 13 7 |
N~ “NH, mar STRG | _agy 2H:0
H 13G2H..| 16% over N N
+H2C03 3 4 steps Na*
EtOOC. '*NO,

Hanuuune Tpex nsotonHbIX MeTOK (aenTtepus, yrrnepoga 13 n asora-15)
co3faeT YHUKalibHble BO3MOXHOCTU AJIA U3y4YeHUs MexaHM3ma
NPOTUBOBUPYCHOIro AenMcTBusa TpunasaBupuHa



TPUASABUPUH B BOPbbBE c COVID-19

Ces. slov. Farm. 2021; 70, 18-25

REWIEV ARTICLE

Triazavirin might be the new hope to fight Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)

Triazavirin by mohol byt novovu nadejou v suboji

s koronavirusom 2 vyvolavajucim tazky akatny respiracny
syndrom (SARS-CoV-2)

Ivan Malik - Jozef Cizmarik « Gustav Kova¢ « Maria Pechacova « Lucia Hudecova

Received January 8, 2021 / Accepted February 12, 2021 O630p, coaepxawmm 50 ccbINokK
Ha OPUrMHalsibHbile CTaTb#!
MO daKTUBHOCTU Tlea3aBV|pV|Ha



TPUASABUPUH B BOPbbBE c COVID-19

Current Molecular Medicine 2021, 21, 645-654

RESEARCH ARTICLE

Triazavirin - Potential Inhibitor for 2019-nCoV Coronavirus M

Protease: A DFT Study
BENTHAM
SCIENCE

1,23
b"

Siyamak Shaha and Masoome Sheikhi*”

"Belarusian State University, ISEI BSU, Minsk, Republic of Belaru; 2Institute of Physical Organic Chemistry,
National Academy of Sciences of Belarus,13 Surganov Str., Minsk 220072, Republic of Belaru; 3Institute of
Chemistry of New Materials, National Academy of Sciences of Belarus, 36 Skarina Str., Minsk 220141,
Republic of Belaru; “Independent Researcher, Gonbad-e-Kavoos, Iran

Abstract: Background: Triazavirin (2-methylsulfanyl-6-nitro[1,2,4]triazolo[5,1-c][1,2,4]
triazin-7(4H)-one, TZV) is an antiviral drug synthesized. TZV is being investigated for
potential application against the Coronavirus 2019-nCoV. Aims and

ARTICLE HISTORY Objectives: In order to find candidate drugs for 2019-nCoV, we have carried out a
computational study to screen for effective available drug Triazavirin (C5H4N603S)
Received: February 25, 2020 which may work as inhibitor for the Mpro of 2019-nCoV.
iﬁééﬁia?‘»%féf%go Methods: In the present work, first time the molecular structure of tittle molecule has
been investigated using Density Functional Theory (DFT/B3LYP/MidiX) in gas phase. R
XX i wo7se4s  Re€sults: The molecular HOMO-LUMO, excitation energies and oscillator strengths of
investigated compound have also been calculated and presented. The interaction of
@ CrossMark TZV compound with the Coronavirus was performed by molecular docking studies.

Conclusion: Therefore, TZV can be used for potential application against the
Coronavirus 2019-nCoV.

Keywords: Triazavirin, coronavirus, DFT, electronic properties, molecular docking, HOMO-LUMO.

The binding energy for Coronavirus 2019-nCoV
and TZV shows a good binding affinity between
TZV and 2019-nCoV. Coronavirus Corona/Triazavirin




TPUASABUPUH B BOPbbBE c COVID-19

Shahab, S., Sheikhi, M. (2021). Triazavirin - Potential Inhibitor for 2019-nCoV Coronavirus
M Protease: A DFT Study. Current Molecular Medicine, 2021, vol. 21, issue 8, pp. 645-654.

Noka3aHoO BbICOKOE CPOACTBO TpMasaBMpUHaA K aKTUBHOMY
LIeHTPY rfnaBHOM npoTeasbl 3a c4eT PopMMpoBaHUA BOAO-
poaHoun cBA3n ¢ Asn 142 n aneKTpocTaTM4eCKMX B3aMmo-
aeucTtBum c octatkamm Hisl172, Glul66, Gly138, Phel40

Table 5. Molecular docking energy data for mentioned ligand and Hydrogen bonding.

Protein Bonded Ne of Bond Estimated Binding Intermolecular Reference
residues hydrogen distance (A) Inhibition energy energy RMSD
bond Constant (um) (kcal/mol) (kcal/mol) (A)
2019-nCoV Asn 142 1 1.5 6.53 | -9.94 -8.57 83.15
2019-nCoV Asn 142 1 1.6 4.39 -8.50 -8.66 87.35




RARp - MUWEHb NOTEeHUMANbHbLIX MHFIMONTOPOB
pennukauum Bupyca SARS-COV-2
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NSP12 — RNA-dependent RNA polymerase, RdARp




MonekynapHbin gokuHr TpnaszasmpuHa K RdRp SARS-COV-

NMpoBeaeH MONEKynNApHbIN AOKUHI TpnasaBupuHa
no ABYM BO3MOXHbIM canTam cBsisbiBaHusa ¢ PHK-
3aBucumon PHK-nonnmepason Bupyca
SARS-COV-2 (RdRp). Jlyywwnn pesynbrat 4OKUHra
AOCTUTHYT B canTe cBA3bIiBaHUA (paBunmnpaBup-
Tpudocdara (- 8,38 kkan/monb).
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CanTtbl cBA3bIBaHUA U3BECTHbIX MHFIMOUTOPOB

PHK-3aBucumoun PHK-nonumepasbl (RARp) SARS-COV-2

i CodhocbyBup
: JL%k EC5(:)= 6-1y0 UM
CailTbl cBA3bIBaHUA © ,?\” Lo !
HYKNeo3uAHbIX NPOM3BOAHBIX e
n/vnn narnbutopos NSSB: HN
Pempecusupa, HO. . NN o 0

ranupecusupa, CococoyBupa

N (o)
(o)
Pemaecusup
CaWT cBA3bIBaHKA, OH OH EC5=1-27 pM
onpeaeneHHbIN Ans
MonHynupaBupa Monkynupasup NH
(PDB ID: 702V) (BblCOKOAKTUBEH . 2
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NMPENAPATbI — UHTUBUTOPbI CUHTE3A PHK

_OH MOJIHYITUPABWUP Hykneosug N4-ruapoKcuumMTuanHa

HN
= MonHynupaBup (koabl pa3pabotkn MK-4482 n EIDD-2801) — akcnepuMeHTanbHbIn
N NPOTUBOBUPYCHbIN NpenapaT, akTUBHbIN NpY NepopanbHOM Npuéme, paspaboTaHHbIN Ang

neyeHus rpunna. ITo NPoneKapcTso Ha OCHOBE CUHTETUYECKOIrO HYKNeo3ngHoro

0 N/&o
)\H/ 0O npon3eoaHoro N4-rugpokKcuumMTUaMHa NPosBIseT CBOE NPOTMBOBUPYCHOE AENCTBME 3a CHET
O

BHECEHWS OLWMBOK KONMpoBaHus Bo BpeMst pennnkaummn supycHon PHKMZ], Momumo Bupyca
rpunna, 6bina Takxxe NPOAEMOHCTPUPOBaHa aKTUBHOCTb NpenapaTta NPoTUB KOPOHaBUPYCOB,

OH OH BKNtoyas SARS, MERS n SARS-CoV-213],

Robbins, Rebecca. Merck says a trial shows it has produced the first effective antiviral pill
MERCK for Covid. (https://www.nytimes.com/2021/10/01/us/merck-antiviral-pill-covid.html) (2, The

New York Times (1 okTta6psa 2021). JaTta obpalieHnsa 1 oktabpsa 2021.

Merck and Ridgeback’s Investigational Oral Antiviral
Molnupiravir Reduced the Risk of Hospitalization or
Death by Approximately 50 Percent Compared to - . ).
Placebo for Patients with Mild or Moderate covin-19 ~ ©T COVID-19 (https://mosmedpreparaty.ru/news/37472) 2. MonHynupasunp NoMoxet

in Positive Interim Analysis of Phase 3 Study

P. iImMutpunes. Ile4eHne KopoHaBupyca. MonHynmpaBup: HoBoe adpPeKTUBHOE NeKapCTBO

KOBUAOHbIM 60/bHbIM HEe 3arpemMeTb B 6oan|/|u,y UIin He ymepeTb.. Mosmedpreparaty.ru.

CHuxaeT cmepTHOCTbL Ha 50% «Mocmepnnpenapatbl» (1 okTs6ps 2021). .



NMPENMNAPATbI — UHTUBUTOPbI CUHTE3A PHK

PEMAECUBUP

S "/F C-HyKneosupg
HO nuppono[2,1-f][1,2,4]TpnasuHa

Pempecusup (GS-5734) paspaboraH komnaHuen Gilead Sciences (Kanudophusa, CLLUA)
Aanst 6opboOLI ¢ Innaemmen 6one3Hn, BbiIaBaHHOU BUpycom D6ona B 3anagHoun Ad)puke

B cepeauHe 2010-x roaoB, NpoAeMOHCTPUpOBar TaKXXe akTUBHOCTb B OTHOLLEHUU BUpYyca
remopparundeckou nuxopaakum Mapoypr (MARV), SARS-coV n MERS-coV) .



A30510a3MHbl - HOBOE CEMENCTBO OPUIrMHaJIbHbIX NMpenapaToB

C NPSAMOM NPOTUBOBUPYCHON aKTUBHOCTbIO

)OYO A3zoa0[5,1-c]-1,2,4-Tpua3unbl — HOBBIM KJIACC
N< ¥
o< J\ o< 1 Y NPOTHBOBHUPYCHBIX COEIHUHEHMIA
S "
A30510a31HbI — CTPYKTYPHbIE aHaNorm B.JL P_VCUHOB,'* E. H. Yaomcxuu,? 0. H. qynaxuu," B. H. ’Iapyuum"
NypPUHOBbIX OCHOBaHUM (aAeHMHa,
ryaHuHa) N3eecmusi AH, cep. xum., 2008, Ne 5, c. 967.
| O6napatloT LLUPOKUM CNEKTPOM NMPOTUBOBUPYCHOUN aKTUBHOCTH
H (/“f“‘ B oTHoweHun PHK-coaepauwmnx supycos, H1IN1, H5N1, H5N2,
! H, N N H7N3, HON2, knewesBoro sHuedanuta (C.B. Bopucesuu c coTp.),
o B TOM YMucCJsie B OTHOLUEHUM iMxopaaku 3anagHoro Huna.
. )H/NO " - LT
~N 2 Fhe ,
cHS< N 20 Lo

'_,-‘hne.nien

TpuasaBupuH obnagaeTt WWMPOKUM
CNeKTpPoOM NPOTUBOBUPYCHOM aKTUB-
HOCTM B oTHowleHun PHK-coaep)awmx

Bupycos rpunna H1N1, H5N1, H5N2, MATEHTDbI: RU2294936, RU2330036, RU2343154, RU2340614, RU2345080,
H7N3, HON2, kneweBoro 3Huedanura,

< RU2402552, RU2404182, RU2493158, RU2516936, RU2529487,
fINXOpaAku anagHoro Huna. RU2536874; EA 026688 (2017); EA 026783 92017); US 9790277 (2017)
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S.L. Deev, V.L. Rusinov, O.N. Chupakhin et al,
Heterocycles, 2010, 80, 1149; Tetrahedron, 2014, 70, 12%?.
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TPUA3SABUPWUH: knnHnueckue uccnegosaHuuss B Poccum n KHP

TPNASABUPUNH® Efficacy and Safety of Triazavirin Therapy for Coronavirus
Disease 2019: A Pilot Randomized Controlled Trial

A PUAMUNOBUP
/ ‘ ,‘. Xiaoke Wu #>%*, Kaijiang Yu %, Yongchen Wang &, Wanhai Xu %, Hongli Ma ©,
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phil, and elevates liver transaminase.

Dri 1g interacions

The combination of favipiravir and pyrazinamide may increase
the blood level of uric acid, and the combination of favipiravir and

repaglinide may increase the blood concentration of repaglinide.
Remdesivir

Remdesivir is a prodrug of nucleoside analog with antiviral
activity, belonging to the RNA-dependent RNA polymerase in-
hibitor.

Pt hanism

harmacologic Effects and Me

Remdesivir competes with ATP through a three-step conver-
sion to the activated form of the triphosphate metabolite NTP and
terminates the viral RNA transcription and amplification process
after entering the cell in the form of prodrug. Preclinical studies have
shown that remdesivir can suppress the replication and reproduction
of the Ebola virus by inhibiting the RARP protein of virus. Animal
experiments have shown that remdesivir has pharmacological acti-
vity against MERS-CoV and SARS-CoV.

Clinical Uses

MERS, SARS, Ebola virus infection, and COVID-19.

Adverse Effects

This product has not been approved for marketing, and its

safety and effectiveness have yet to be confirmed.
Triazavirin

The main active component of triazavirin is a synthetic ana-

logue of purine nucleoside (guanine) base and has a wide range of
antiviral effects on RNA containing viruses.

Pharmacologic Effects and Mechanism

Triazavirin can inhibit the synthesis and replication of vi-
ral RNA. The phase II clinical trail showed that triazavirin can
shorten the duration of the main clinical symptoms (poison-
ing, fever, respiratory symptoms) , decrease the incidence of
influenza related complications, and reduce the administration
of symptomatic drugs. Triazavirin can be used to treat many
other viral diseases, including tick-borne encephalitis. In ad-
dition, other studies showed that triazavirin has potential anti-
Ebola effect. Recently, the clinical trial hosted by Yang Baofeng
showed that triazavirin has a protective effect on COVID-19
patients, which can improve the clinical remission rate, shorten
the course of treatment, promote the absorption of lung inflam-
mation, increase the negative conversion rate of nucleic acid, and
reduce the conversion rate of severe diseases. Triazavirin can
improve the inflammatory reaction and hypercoagulability of the
COVID-19 patients, reduce the incidence of complications in the
course of treatment, and reduce the combination rate of drugs
such as glucocorticoid usage and oxygen inhalation.

Clinical Uses

Influenza, Tick-borne encephalitis, Ebola virus infection, and
COVID-19.

Adverse Effects

1. Allergy.

2. Gastrointestinal response: Bloating, diarrhea, nausea, vomi-

ting, etc.



TPUASABUPUH B BOPbbBE c COVID-19

Npenapat Puamunosup («TpuasaBupuH®») BKNIOYEH B:

- CTaHAAPT AWarHOCTUKM U NieYeHnsi HOBOM KopoHaBupycHon uHdekumn (COVID-19) y BoeHHocnyxawmx BoopyxeHHbIX Cun
Poccuitckon ®egepaumum (2020 r);

- npuka3 [lenaptameHTa 3gpaBooxpaHeHus ropoga Mockebl Ne 1131 ot 01.10.2020 «O BHeceHUM U3MEHEHUA B MpPUKa3
OenaptameHTa 3apaBooxpaHeHus ropoga Mocksbl oT 11 ceHTa0pa 2020 ans obecneyeHUs NeKapcTBEHHOW Tepanuen 60MbHbIX
¢ COVID-19 B ambynaTopHbIX YCOBUAX Ha AOMY»;

- KIMUHUYECKMA NPOTOKON JieyeHUsi OOMbHbIX HOBOW KopoHaBupycHoW HHdekumen COVID-19, Haxopswmxca Ha
CTaLMOHAPHOM fle4YEeHUU B MEAULMHCKUX OpraHu3aumax rocyaapcTBeHHON cMCTeMbI 3apaBooxpaHeHuns ropoaa Mockebi (2020)

3.2.11. IlaumeHTy ITpH NEPBHYHOM OOpalieHHH Ha3HAYaeTCs JICKAPCTBCHHAS Teparus:
I. Jlerkoe Teuenne:

Cxema Ne | (nmpuopwTeTHaSA):

« [IPOTUBOBHPYCHAas Tepanus - @apunupapup:
. [TauuenTs! ¢ Maccod Tena < 75 kr: mo 1600 mr (8 Tab.) 2 pasa B cyrku B 1- # ieHs ¥ naiee
_ NMPABUTEJIBCTBO MOCKBHBI o 600 mr (3 Tab.) 2 pasa B cyTku BO 2 — 10-# auu.
JNENAPTAMEHT 311PABOOXPAHEHHH IrOPOJIA MOCKBBI INammenTs ¢ Macco# Tena > 75 xr: mo 1800 mr (9 ra6.) 2 pasza B cyTku B 1-# 1eHB U nanee
no 800 mr (4 T26.) 2 pa3a B cyTku Bo 2 — 10-# qHu.
l-[ P I/I K A 3 ' ' B )KapOTIOHWXalomas Tepanus - [lapaneramon 500 Mr npH NOBBILNCHUK

TEMIIEPATYPHI TENA.
Cxema Ne 2 (nipu HaIMYd¥ OPOTHBONOKA3aHHN K HazHaueHu:0 DaBUIIPABHDA):
« 01 » /0 20@1‘. No /131 “ OPOTHBOBHPYCHAs Tepanus - Puammmosup 250 mr (1 xanc.) 3 pasa B CYyTKH B
: TeyeHue 5 — 7 JHeH.

« XapomoHwkaromass Tepamus - Ilapaneramon 500 Mr npu NOBBINCHEM
TEMIIEPATYpPhI TeNa
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IIpakTHyecKuii OnbIT NpUMEeHeHus npenapara PuaMuinoBup
AHTHBHOTHKH B JedeHnn nanuenToB ¢ COVID-19 cpenneii cTenenn TsDKeCTH

A.Y. CABUTOB', B. B. BEJIOYCORB', A. C. EIIMH?, E. B. ONEMHUYEHKO?, E. M. TNALYHOBAY,
E. 1. TUXOHOBA?®, T. 1O. KY3bMUHA®, 1O. C. KAJIMHUHA®, *T1. B. COPOKMNH?

' ®IBOY BO «Ypanbckuit rocyaapCTBeHHbI MeauumHckuii yHusepeute Munagpasa Poceun, Exkarepurbypr

2TBY «locynapcTaeHHbi HayuHbin LeHTp Poccuitckoint Peaepaummn — PepepanbHbiii MeguumMHCKUn Bruoduanueckuit ueHTp um. A. M. bypHasaHay
®MBA Poceuun, Mocksa

S OIBY «Monuknunuka Ne3» Ynpasnenus genamu MNpeauaerta Poceuitckoit Peaepaunn, Mocksa

“DIBQOY BO «Camapckuit rocyaapcTseHHbIM MmeauumHckuin yHusepeutet Munaagpasa Poceun, Camapa

> PIBQY BO «KpacHospckuit rocyaapcTseHHbin meanumHckuit yHusepcutet um. npod. B. @. BoiHo-Acereuxkoro» Munagpasa Poceun, KpacHospck
¢ 000 «Aszon dapma», Hosoypansck

JlaHa oueHKa pe3yJIbTATOB HCIO/Ib30BAHKMS 0T€YECTBEHHOIO JIEKAPCTBEHHOTO0 NMPeNapaTa pHAMHJIOBHD NPH JIeYEHHH NAIUEHTOB CO
cpenHeTsnKEN0# opmoii 3a001€BaHKA, BbI3BAHHOIO HOBbIM mTaMmMoM Bupyca SARS-CoV-2. YcTaHoBieHO, 9TO cpeaHee Bpemsi
HACTYILUICHHS YJyYlIeHUs COCTOSIHMSA NAIMEHTOB HA (DOHE JieYyeHHs nmpenapaToM cocraBuio 6—7 nueii. Ilepsbiii oTpHIATEILHBIH
pe3yabtar [11[P-anamu3a na supyc SARS-CoV-2 3adukcuposan Ha 10—11 xeHnb neyenus, A8a MOAPAL OTPHIATEIbHBIX pe3y.ib-
tata [THP — k 14—19 auam nevenns y 631+4,28%. TemnepaTypa Oosbmeii yactu nanuenTos (75%) HopMain3oBaiach K 4-My
aHio Jeyenus. OrmeueHo yayymenue pe3yabTaToB KT JErkux manueHToB: mocjie MPOXOKICHHS TePANUH MOBTOPHbIA Pe3yabTat
KT, BeinoiHeHHO¥ B cpeaneM Ha 19-ii JeHb OT Hayajia Tepanuy JeHb N0Ka3aj 0TCyTCTBHE nopaxkenus Jeérkux y 10+£3,0% nanm-
eHTOoB 00 orcyrcTBHe nporpeccupoBanus. I1pu nposenennu KT nérkux yepe3 1—2 mec. mocJjie BHIMMCKH YHCJIO NANHEHTOB C OT-
CYTCTBHEM NPH3HAKOB NOpaXKeHus Bo3pocio 10 2714,44%. 3adukcupoBano cHiKeHHe noka3areas C-peakTHBHOro 0eJka y na-
IIMEHTOB B pe3yJbTare JeyeHus1. [lepeHoCHMOCTS MpenapaTa oleHeHAa KaK XOPOIas: He ObLI0 BbISBICHO HeXeaTeIbHbIX ABJICHHI
WIH 3HAYMMBIX OTKJIOHEHHH 1a00paTOPHbIX MOKa3aTeei.
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DOI: 10.37489/0235-2990-2021-66-7-8-13-19 IKCIMEPUMEHTA/IbHBIE WCC/TEAOBAHUA

OpuzuHanbHas cmamebs/Original Article

AHTHBHOTHKH HcciieqoBanve akTUBHOCTH IIperiapara pyaMuJ0OBHP
XAMHOTECATING B oTHOIIeHUH HH(ekmuu SARS-CoV-2 Ha CHpUHCKHX XOMAKax

C. B. YUEITYP!, A. B. CMHUPHOBA!, A. H. KNPUEHKO!,
2021, Tom 66, . A. MACHHKOBA!, b. A. KAHEBCKHNU!, *I1. B. COPOKHNH?

Ne 7-8 , C. 13-109. ! TocynapCcTBEHHBIN HAyYHO-UCCJIEN0BATEIbCKUNA UCIBITATEe/IbHBINA HHCTUTYT BOEHHON MeqUIIMHBI MUHHUCTEPCTBA 060POHBI
Poccuiickoit ®enepanuu, Cankm-Ilemepbype, Poccuiickas Pedepayus
2 000 «PapmaBupoH», Hosoypanwck, Poccutickas ®edepayus
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PucyHnok 2 — I'ucTonoruyeckue u3MEHEHUs CTPYKTYPHI JIETKUX 4epe3 7 cyT mnocie 3apaxeHuss SARS-
MpopomkuTensHOCTL HabNIAEHNs Nocne 3apaxeHus, cyT A MpoaomkuTensHOCTL HabNAEHUS Nocne 3apaXeHust, CyT 5

CoV-2 y cUpHICKHX XOMSKOB TPYIIIIBI IO3UTHBHOTO KOHTPOIIS (A) U IIPH TEPAHH TPHA3aBUPUHOM

o (20 mr/xr, BHyTpHOpIOMKHHO, 3-7 cyT mocie 3apaxeHue, 1 pa3 B cyt) (b), koraa npociexuBain
(usnonorneckuii pacrsop, 20 MI/K, Pramunosup, 20 Mr/kr, BHYTPUOPIOLIHHHO, CHIDKEHHE HHOUIBTPAIIMH MEXaJIbBEOIIPHBIX IEPErOPOJOK U COXPAHEHHUE BO3AYLUIHOCTH TKAHH JIETKHX.

BHYTPHOPIOIIMHHO, €XKEIHEBHO C 3 10 7 CyT €XeJIHEBHO ¢ 3 1o 7 cyT OKpacka reMaTOKCHIHH-203HH, 06. X40.



TPUASABUPUH B BOPbbBE c COVID-19

A vencuites  9@P@EeKTHBHOCTb M 0€30MaCHOCTh IPUMEHEHH Npenapara
PuaMuiioBup B JjiedyeHuH nanueHTos ¢ COVID-19

A.¥. CABUTOB}, *I1. B. COPORMH?, C. I0. JAIITYTHUHAS

B pe3ynbTate paHAOMU3UPOBaAHHOro uccriegoBaHus achheKTMBHOCTU npenapara

npu nedyeHum 120 naymeHToB Cc ycTaHoBNeHHbIM anarHo3om (MLP), npoBeaeHHOro B pamkax
. — NMocTtaHoBneHus MNMpaButenbctBa Poccun Ne 441, yctaHoBneHa KnMHnYeckas 3p¢peKTMBHOCTb
= SISO DA AT npenapara pyuamunoBupa (TpmasaBmpuHa) B oTHoweHun COVID-19 Ha ypoBHe 97,50%.

«TpuasaBupuH»

e ey e— Antibiotics and Chemotherapy, 2021, vol. 66, No. 1-2, p. 33-37.

KOpOHaBupyca

B pe3ynkraTe npoBeAeHHOro nccriegoBaHua achheKTMBHOCTU U 6e30nacHOCTU NpodurnakTu4ecKoro
npuMmeHeHua npenaparta Pnamunosup (TpmnaszasmpuH®) ana 113 nauymeHToB B Bo3pacTte 18 neTt u crapiue

- BbicoKkas achdekTuBHOCTL (Ha ypoBHe 97,35%) npodomnakruyeckoro npuema npenapara Puamunosup

KOHTaKTHbIMU NMUamMu B ovarax MHdekuum no cxeme: 1 kancyna (250 Mr) B oeHb;
- ©Oe3onacHoOCTb NMPMMEHEHUA MU Xopollas NnepeHOCUMOCTb npenaparta Puamunosup npu npueme B TeveHue 20 gHew.

TepaneBsrnyeckni apxns, 2021, Tom 93, N2 4, c. 435-439.

Onenka 3¢ppexTuBHOCTH PHaMHI0BHpa B KOMILIEKCHOM Tepaluu
TepaneBTHYeCcKn apxms,

ooabHBIX COVID-19 2021, Tom 93, N2 3,

K.B. KacbsiHeHko™1, K.B. Ko3aos!, O.B. Maasues!, N.N. Aanukos?, B.B. lopauerko', B.B. llapabxaHos', c. 291-295.
[.B. Copokun3, K.B. XXaaHos!



OusanH CTPYKTYpPHbIX aHarnoroB TpnasaBuUpuHa -

OpUrnHarnbHbIX KaHAUWQATOB B OTHOWEeHUn SARS-CoV-2
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+ UncgppoBoe moaenupoBaHue = N"X

B3auMo4euCcTBUU «nNUraHa-MuLLeHb» d)

(BUpTYanbHbIN OOKUHI+ TEXHONOIrMN

MaLUHHOrIo O6yquMﬂ) » Cos3paHo BOJIEE 100 HOBbIX MOJIEKYN
a30J10a3MHOB U UX KOHAEHCUPOBaHHbIX

+ BUOCKPUHUHI. 6€30NacHOCTb U aHaroroB — NePCNeKTUBHLIX B

cpeu_mbuflec[(ylo aKTUBHOCTb in silico oTHolweHun SARS-CoV-2

/invitro (in vivo) MpoBoasTcsA in vitro uccnegoBaHUs No
6e30MacHOCTN U cneLmdnyecKoi
aKTUBHOCTU

Pacuet coeanHeHun no PHK-3aBucumomn
PHK-nonnmepase (RdRp, DPB ID: 7AAP)

Bupyca SARS-CoV-2
@5’
v 74

Ural Federal LYa. Postovsky
University Institute of Organic
named after the st Presidnt Synthesis

PacuyeT coeamMHeHnn no rraBHOWM
npotea3se SARS-CoV-2 (3C-like
protease, 3CL-npoTtea3bl, PDB ID
6W63) (conoctaBuMble pe3yrnbraTtbl

C HaTUBHbLIM NMUraHOoMm X77)
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[JaHHble NepBUYHOro OMOCKPUHUMHTIA IN Vitro
B oTHOWweHun SARS-CoV-2 (koHueHTpauusa 50 uM)
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MonekynsapHoe mogenmpoBaHue
B3auMoOaeucTBUU NMraHaos C
BEKTOP  gyomuwieHssmm RdRp n 3CLpro

dHeprua cBa3biBaHUA, KKan/monb

OKCINMEPUMEHTAJIbHbBIE N PACHETHDIE AAHHDIE
il | | / _

CoeguHe | IC,, RdRo*
P 3CLpro .
Hue MKM (PDB: 7AAP, 702V, . P Cynepnosnums paccUMTaHHbIX COeaANHEeHUN
7BV2 6M71) (PDB' 6W63) B aKTUBHOM LIeHTpe rmaBHOM NpoTeasbl;
! KpaCHbIM OTME4YeH HAaTUBHbIN nuraHp X77
Favipiravir \ W
BTP 40 9,23 S L\
X717 2,3 - -9,20
CH-21.1 81 8,15 -8,37
CH-21.3 35 -8,38 9,88

*MpunBeaeHbl ycpeAHeHHble pe3ynbTaTbl MO AOKUHIY K KOMMNJIEKCY

RARp ¢ metabonutom chaBunupasupa (7AAP), KOBaneHTHO _
BCTpoeHHbIMU B PHK MmeTa6onutamu pemagecuBumpa, AokuHr k RARp (PDB ID: 702V),

monHynupasupa (70ZV, 7BV2), ano-cbopme RARp(6M71); KPaCHbIM OTMEe4Y€H MOJTHynnpasup

-~ =7



MHIMBUTOPbI CMUHTE3A OKNCU A30TA

NMpuMmepbl coeanHeHnn, nopasnsowmx cuHTe3s NO B kOHUeHTpauun 10 MkM
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OcTpbi BocnanutenbHbIA OTBET NPU KOPOHABUPYCHOMN
MHpekunn. BbIOPOC LUTOKUHOB (LUTOKMHOBBLIU LUTOPM)
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MHIMBUTOPbLI LUTOKNHOBOIO LULTOPMA

X
‘ N / N/N\
PR )
R, N
I0S-HC-64
|0S-HC-98 I0S-HC-97
CoeanHeHue NO ICs0, MKM IL-6 1Cs0, MKM MTT CCso, MkM
|OS-HC-97 15,20 2,20 47,07
|OS-HC-98 21,12 2,18 65,6
|OS-HC-64 18,45 15,59 49,59
nNeKcamMmeTa3oH 23,38 2,50 97,39

CoeaunHeHue I0S-HC-64 B akCnepUMeHTax Ha XXUBOTHbLIX NMPOABUIIO aKTUBHOCTb Ha
YPOBHe AeKcameTa3oHa, npu aTtomMm |OS-HC-64 He oKka3biBaeT UMMYHO4ENPECCUIO.



AHTUATPErAHTHAA AKTUBHOCTb PUAMUJTOBUPA

B YCNOBUAX TMNEPUMTOKUHEMUUA

Punamunosup (TpnasaBupuH) 6r1oKMpyeT arperayuiro TpomoouuTos
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6uosiocuu u MeduuUHbl, -10 Punamunosup AueTuncanuuunoBasi KUcrnorta
2021! B ne4yaru. 100 MKkM =10 MkM 41 mkM

AHTMarperaHTHasi akTMBHOCTb aueTUncanmuunoBon KUCNOTbI U puaMmunoBupa
B KOHUeHTpauusax 100; 10 n 1 mkM Ha mopgenun AP-nHayuupoBaHHou (5 MkM)
arperaumm TpomMooumnToB B NPUCYTCTBUU NUNononucaxapuaa.
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