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This study has revealed the effect of thioguanine as an antimicrobial agent, and has shown
that that thio-purine derivative enhanced might be able to combat infections caused by some bacteria
strains in the future.
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Antibacterial drugs are derived from bacteria or molds or are synthesized de
novo. Technically, “antibiotic” refers only to antimicrobials derived from bacteria or
molds but is often used synonymously with “antibacterial drug.” In the past decades,
many research findings were directed towards biomedical sciences in an attempt to
give a solution to the present health issues caused by microorganism infections.
Infectious diseases represent a considerable factor of human morbidity and mortality
for most of human existence. The introduction of antimicrobial materials into general
clinical use is one of the most successful approaches in chemotherapy, considerably
contributing to the control of infections [1]. The existing antimicrobials in the clinical
investigations have provided an array of choices when treating many types of infectious
diseases. However, treatment options for patients are limited because the bacterial
resistance evolved more rapidly than the antibacterial drug development.

In this study we analyzed the activity of the purine nucleotide 6-thioguanine
against different bacteria strains, e.g. B. cereus (gram-positive, facultatively anaerobe),

and S. aureus (gram-positive, facultative anaerobe). The phase of exponential growth
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of bacterial culture was used in this work. 6-Thioguanine inhibit growth of exponential

phase of all used bacterial strains in a dose and time dependent manner (Fig.).
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Figure. Effect of 6-thioguanine against exponential phase of S. aureus and B. cereus (incubated
aerobically) at 37 °C for 24 h

B. cereus culture treated with 10* M of 6-thioguanine achieved 15% reduction
of cells growth after 24 h; while after cultivation with S. aureus the effectiveness was
equal to 40% cells growth suppression. Generally, the modified nucleoside produced
growth inhibition instantly, the duration but not the degree of which was related to the
inhibitor concentration.

Thioguanine usually depressed the formation of protein and DNA in accordance
with the decreased formation of cell mass, but RNA synthesis was decreased by a
greater extent [2]. Uracil incorporation into RNA pyrimidines was more specifically
depressed than was RNA synthesis, whereas the conversion of orotic acid into RNA
pyrimidines was enhanced during growth with thioguanine. The incorporation of
amino acids into proteins was not specifically affected by drug treatment, but
considerable fluctuations in replicate experiments were observed. The induction of
penicillinase was unaltered by the analog. Bacterial flagella formation, on the other
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hand, was largely abolished, and the conversion of diaminopimelic acid into cell wall
was decreased.

In comparison experiments with the structurally closely related drug 6-
mercaptopurine, that analog produced very similar biochemical actions as did
thioguanine on nucleic acid and protein biosynthesis. The two drugs differed markedly,
however, in the ability of purines to antagonize their growth-inhibitory properties.
Other dissimilarities between the drugs included a lack of inhibitory effect by
mercaptopurine (but not thioguanine) on guanine incorporation and a lesser
enhancement of orotic acid incorporation into RNA pyrimidines in the presence of
mercaptopurine.

It is postulated that thioguanine produce a selectively damaging effect on the
nucleic acids of B. cereus, perhaps on DNA, which leads to reduction of RNA synthesis

and impairment of the formation of specific proteins.

References
1. Confronting the threat of bioterrorism: realities, challenges, and defensive
strategies / M.S. Green, J. LeDuc, D. Cohen, D.R. Franz // Lancet Infect Dis. — 2019.
—Vol.19 (1). — P.e2—e13.
2.  The actions of thioguanine in Bacillus cereus / H.G. Mandel, R.G.
Latimer, M. Riis // Biochem Pharm. — 1965. — Vol. 15(5). — P. 661-676.

143



COOEPXAHME

NEOATOMUYECKUE HAYKMU........ccicccnsnssnins 9
W3Y4YEHWE OCHOB PAHHEN NPO®OPUEHTALIUM AETEW AOLLKONBHOMO BO3PACTA
B OBPA30BATENBHOM MPOLIECCE...........mmmmmmmmnssssssssssssssssssssssssssssssssssssssssssssssssssss 9
[PEBEHIOK E.A.

CEPKMHA A.A.

PEKOMEHOALMW YYATENA-NOrONEQA POOUTENAM ONA OETEW C NPOBJIEMAMM

PEYEBOIO PA3BUTUA HA NETHUN NMEPUO[.........oocreeruenrerssenessssmssssssssssssssssssssssssssssnes 14
KOHLPALLIOBA T.M.
OCOBEHHOCTW 3MOLUOHANIbHOWN COEPLI Y IETEW C 3AUKAHUEM......................... 16
KOHLPALLIOBA T.M.

OCOBEHHOCTW B3AMMOJENCTBUSA CO CIIOXHbIMWA POOUTENAMMN U UX OETbMU18
MTOHOMAPEBA 1.C.

PA3BUTUE PEYHU gETEVI CPEAHEIO AOLUKONbHOrO BO3PACTA NOCPEACTBOM
PA3BUTUA MENKOU MOTOPUKH ... 20

EOKOBA M.M.
YEITYPHbIX B.B.

OPFAHU3ALMA NUTEPATYPHO-KPAEBEQYECKOM PABOTbl OBYYAIOLUUXCA
B YYPEXAEHUAX OOMNONMHUTENBHOIO OBPA3OBAHUA.........cccirriciisriccssiseean 25

YEPKACCKMX O.T.
COTHMKOBA E.A.
JIOBAHOBA H.B.
[110XOTHMKOBA X.B.

POMNb YYUTENSA B ®OPMUPOBAHUN MOTUBALIUK OBYYAIOLLMXCSA HA 300POBbIN
OBPA3 KUBHM.......o s 28

BUMNIISIHTOBA T.A.
BUILLIHEBCKMM P.A.

AKTUBHBIE METOObI OBYYEHMA HA YPOKAX ECTECTBEHHO-MATEMATUYECKOIO

JIYKbSIHYEHKO E.B.
TPYEHNKOBA E.b.



MHINK «PA3BUTUE COBPEMEHHOW HAYKW: BO3MOXHOCTM, NEPCMNEKTUBbI U NPOBJIEMbI»

AUCTAHLUMOHHLIE OBPA3OBATENbHBIE TEXHOJIOTUK B COBPEMEHHOW
OBPA30BATEJIBHOU CPELIE ..o ssssssssssssssesssssans 35

BABKOB U.H.
BABKOBT1.!.
HEHNCOB M.1O.

PASBUTUE PEYX  [OWKONbHWKOB MNOCPEACTBOM  XYAOXECTBEHHbIX
NMPOUBBELAEHUMN ...t 38

KBUTHULIKAS A.H.
BEITIYEBA JIM.
OMEJIbYEHKO 11.B.

UCMONb30OBAHUE WHOOPMALMOHHO - KOMMYHMKALIMOHHbLIX TEXHOMNOIMUM
B PABOTE C AETbMU C HAPYLLEHUAMU PEYWN ... 41

TOONKA E.H.
KO/IMCHNYEHKO O.B.
LIOPOXOBAT.T.

9OOEKTUBHOE  UCMONb30OBAHUE  OHNAWH-CEPBUCA  «LEARNINGAPPS»

MPU NOArOTOBKE K YPOKY MUHOCTPAHHOTO ABBIKA.......ooovreessssssssssssssssssssssssssssssens 44
PAOJIOBA AMN.

OUSUYHECKAA KYJIBTYPA U CTIOPT. ... 49
®OPMUPOBAHUE Y LWKOMbHUKOB MPAKTUYECKUX YMEHMAW U HABBLIKOB
HA YPOKAX ®UIUYECKOU KYTIBTYPDI ....oouvrvvvvnnrrremsssssssssssssssssssssssssssssssssssssssssssssssssses 49
KPACHWKOBA T.A.

MAHWH A.C.

COPEBHOBATENbHO-UFPOBLIE  YNPAXHEHUA W WrPbl B CMOPTUBHOW
NOArOTOBKE HOHBIX BOPLIOB ... 53

CE/MHT.B.
HACPYITAEBI".LLI.

MOOBWXHBIE UrPbl ANA PA3BUTUA OBUTATENbHBIX CMOCOBHOCTEN B 431010

COJIHbILLIKO A.B.




MHINK «PA3BUTUE COBPEMEHHOW HAYKW: BO3MOXHOCTM, NEPCMNEKTUBbI U NPOBJIEMbI»

NPUMEHEHUE WH®OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOMNOIUM
AN KOHTPONA [OBUIATENbHbIX HABbLIKOB W TMOBbLIWEHUA MOTUBALIUU
K 3AHATUAM GUIUYECKOU KYNIBTYPOU U CITOPTOM.........coneceirrirenesssnsssnsissssssseenns 59

KYLIKO C.A.
CEPUKOBB.A.

IKOHOMUYECKUE HAYKW.........oviirriririririsisisessssssssssssssssssnnns 64

LUOPOBAA TPAHCOOPMALIUA BUSHEC-NPOLIECCOB...........ocoevirrirenenssnsssnsessssssssenenns 64

MOCUHA [J.A.
CMMOHOB C.B.

COBPEMEHHBIE CMOCOBbl MOBBLIWEHWA TMPOU3BOAWUTENBHOCTU OTAENA
NPOAAX B KOMMEPYECKOU OPTAHUBALIUW ...t 67

MAWOPOBP.P.

BNUAHUE LLIWOPOBU3ALIUA HA IODEKTUBHOCTb U KOHKYPEHTOCINOCOBHOCTb

MAMNOO BU3HECA: HOBbIE BO3MOXHOCTU U BBIBOBbI ..........cvvuumssssssnnssesssssssssssnn 72
KYLPABBIX E.C.

IOPUAUYHECKUE HAYKMW........ooccccs s, 75
MPOLIECC PA3BUTWS YCNOBHOIO OCYXXAEHUSA B POCCHUM.........oovvvvvnnnnneesssssssssse 75
MYHUH A.FO.

BYP3AHOB KO.11.

TEXHUYECKUE HAYKW ... 78
CUCTEMbI ABTOMATUBALINM.....covvvvvnnnnrcssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 78
OOMEHKOBA M.W.

HYPYMOBA W.B.

BOrfJAHOBA B.C.

NPUHLUMUNbI NOCTPOEHUA ABTOMATU3UPOBAHHbLIX UH®OPMALIMOHHbLIX CACTEM

®OMEHKOBA M.W.
HYPYMOBA U.B.
BOrfJAHOBA B.C.




MHINK «PA3BUTUE COBPEMEHHOW HAYKW: BO3MOXHOCTM, NEPCMNEKTUBbI U NPOBJIEMbI»

WHCTPYMEHTAIbHbBIE  CPEACTBA  MNPOEKTUPOBAHWA WU  PA3PABOTKHU
WHOOPMALIMOHHBIX CUCTEM ... sssssssssssssssssssssssssssssseeass 87

O®OMEHKOBA M.W.
HYPYMOBA W.B.
BOrfJAHOBA B.C.

MOHATUE U CBOUCTBA AKCMEPTHBIX CUCTEM .....ceeveererreeneesssesesssssssssssessssssssssssnes 90

O®OMEHKOBA M.W.
HYPYMOBA W.B.
BOrfJAHOBA B.C.

NPEUMYLLECTBA KOHOUTYPALIMU «1C:MPEANPUATUED ... 94

HYPYMOBA U.B.
®OMEHKOBA M.W.
BOrJAHOBA B.C.

IKCMNMEPTHAA CUCTEMA HA A3BIKE PROLOG..........coovevimmmsismsssssmssssssssssssssssssesssssns 96

HYPYMOBA U.B.
®OMEHKOBA M.W.
BOrJAHOBA B.C.

KNACCUOPUKALIUA SKCTIEPTHBIX CUCTEM ......cooeciiriiricisssssisssssssssessssssssssssssssssseeass 99

®OMEHKOBA M.W.
BOrfJAHOBA B.C.

KPENNEHUE KOHLEBbLIX PUTUHITOB K KOMMO3UTHBIM TPYBAM.........cccooviiriririninns 104

HAHUITOB A.P.
BITACOB C.H.
3EHLIOBA..

OMPABKW, WCMONb3YEMbIE MPU HAMOTKE HWTEM W3 KOMMO3WUTHbIX
MATEPUATIOB.........ccoiirmiiiimsssss s s 106

HAHWIIOB A.P.
BITACOB C.H.
3EHLIOBA.T.

WUCCNENOBAHUE TEXHONOIMU SPS-CNEKAHUA OKCUAA ANIOMUHUA KAK METOLA
NONYYEHUA MATEPUANA PEXYLLEN YACTU UHCTPYMEHTA.......ccoiiininnnns 108

JIYKMHA EN.
BJTACOB C.H.
3EHLIOBA..




MHINK «PA3BUTUE COBPEMEHHOW HAYKW: BO3MOXHOCTM, NEPCMNEKTUBbI U NPOBJIEMbI»

METOAbI MONTYYEHWS MATEPUANOB PEXYLLEN YACTU UHCTPYMEHTA................. 112

JIYKMHA EN.
BITACOB C.H.
3EHLIOBA.TI.

KEPAMUYECKUE NMNACTWUHbI ANA PEXYLMErO UHCTPYMEHTA, U3rOTOBJIEHHbIE
METOAOM CMEKAHUS..........crrinririsssssmssssss s sesssssans 114

JIYKMHA E.N.
BITACOB C.H.
3EHLIOBA..

PA3PABOTKA KOHCTPYKLUM PACKNAOYUKA ONA HAMOTKW HUTEBUAHBIX
MATEPUATIOB........cccoiimiiissn s s 117

HAHWIIOB A.P.
BITACOB C.H.
3EHLIOB A.TT.

CPABHEHUE WHCTPYMEHTOB CEOPKW MAVEN GRADLE NSl JAVA MPUNOXEHWI

.............................................................................................................................................. 120
CYXAHKVH A.A,

CATbHIKOB M.C.

OUNONOTNA N NIUHTBUCTUKA..........ooeicennrenessssssssssnenes 123

CMNEUNOUKA CTPYKTYPHOIO TMOCTPOEHUA JIMHFBUCTUYECKUX CKA3OK
HA MATEPWANE ABTOPCKWUX JNUHTBUCTUYECKUX CKA3OK «OTBbIK B AXAX»

N «HEKY3SABbIN BACIOK U TPBIBITOUKAD ....vvovvrrrresssssssssssssssssssssssssssssssssssssssssssssssses 123
[IETYXOBA /1.b.

OUNIOCODCKUE HAYKMU ... 130
POMNb HALMOHANBHOIO NUAEPA FENOAPA ANMEBA B 3ALLMTE HALMOHANBHO-
[YXOBHBIX LEHHOCTEW.....oovvvesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 130
AIMEBO.I.

BUOJIOTUYECKUE HAYKMU ..., 141
EVALUATION THE ANTIBACTERIAL EFFICACY OF THIOGUANINE ..........ooovmmssssussssssnn 141
SAJJAD ALBASRI

ALIAKSEI SYSA




MHITK «PA3BUTUE COBPEMEHHOW HAYKM: BO3MOXHOCTH, MEPCMEKTMBbI U NPOBNEMbl»
FTEOTPADUYHECKUE HAYKH ... 144

COBPEMEHHBIE METEOPOIIOT'MYECKUE XAPAKTEPUCTUKM METEOCTAHLIUU
PECNYBITUKN KAPAKAJTITTAKCTAH.......cccociiirisissssssisssssss s sssssssssssessssssssssesssssans 144

YEMBAPHCOB 3.1.
BAJITINEBAP.
YPA3KE/IONEB A.b.
BAITIMEB AN.




Hayunoe uzoanue

PA3BUTHUE COBPEMEHHOH HAYKHU:
BO3MOKHOCTMW, IIEPCIIEKTHUBbI
U ITPOBJIEMbI

CBOPHUK HAVYYHLIX TPYIOB 110 MATEPUAJIAM
MEXYHAPOJJHON HAYYHO-TIPAKTUYECKOU KOH®EPEHIINN

30 urons 2023 1.

ISBN 978-5-6049844-3-7

97 37

[Toamucano B nmeyath 05.07.2023. dopmat 60x84/16.

8560479844

I"apautypa Times New Roman.
[Teu. 1. 8,66 Tupax 150 sk3. 3aka3z Ne 07-2023



