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BCTYII

AxmyanvHicms memu. OIIHKa TOKCUYHOCTI XIMIYHUX CIOJIYK € BaXKJIMBUM
Ta HEOOXITHUM €TarioM Ha MUIAXY CTBOPEHHS HOBHUX JIKapChKux 3aco0iB. Jlana
XapaKTEepUCTUKa XIMIYHOT PEYOBHHHM Ma€ BEJIHMKE 3HAYEHHS y OaraThoX cdepax
KUTTEAISUIBHOCTI JIIOAUMHU — (hapMaKoJIoris, KOCMETUYHA TPOMHUCIIOBICTh, XapuoBa
POMUCIIOBICTh, BHUPOOHUIITBO IUIaCTMAC 1 CHHTETUYHUX MaTrepiajliB TOLIO.
Binomo, 1110 ekcriepuMeHTalbHe JOCIHIKEHHS JUIIE OJJHOTO TUITY TOKCUYHOCTI €
JIOPOTOBAPTICHUM Ta JOBTOTPUBAIUM MPOLECOM. Y 3B’SI3Ky 3 LUM aKTyaJlbHUM
CTa€ BHUKOPHUCTAHHS PpO3PAXyHKOBHUX METOIB TPOTHO3YBAaHHS TOKCHYHOCTI
XIMIYHUX CIIOJYK, IO JIO3BOJISE OIIHUTH PIiBEHb 3arpo3u / HeOe3NneKu
BUKOPHUCTAHHA XIMIYHUX PEUOBUH 0€3 MPOBEICHHS CKIAJHUX EKCIIEPUMEHTAIBHIX
JOCTIIKEHb.

Buxopucranus (EHOJIBHUX CIOJIYK € MEePCHEeKTUBHUM KOMIIOHEHTOM Y
(dbapMalleBTUYHIA MNPOMUCIOBOCTI 3 OaraTbMa MOXJIMBUMU 3aCTOCYBaHHSIMU.
@DeHOJBbHI CTIOIYKH MalOTh PsiJl KOPUCHUX BIACTUBOCTEH, SIKI pOOJIATH iX 1IKABUMHU
st (apMarlii: aHTHUOKCHUJAHTHI BJIACTUBOCTI, MPOTU3aNalibHI BJIACTHUBOCTI,
aHTUMIKPOOHI1 BJIACTUBOCTI, AHTUHOBOYTBOPIOIOUI BJIACTUBOCTI,
KapJ1ompoTeKTOpHI BiactuBocTi. Lli BiactuBocTi poOnsATH (EHONBbHI CHOTYKH
BOKJIMBUMHU KOMIIOHEHTAMHM Yy po3poOLil JIKapChbKUX 3ac00iB 1 MEAMYHOI
npoaykilii. BoHn MoxyTh OyTH BKJIIOYEHI JO0 CKJIaay JIKAPChKUX IpEnaparis,
010J10T1YHUX J100aBOK, 3acC001B AJi JIIKYBaHHS IUKIpH, aHTHUCENTHUKIB Ta 1HIIMX
MEIUYHUX NPOAYKTIB 3 METOI MOKpAUIEHHS 370pOB'S Ta JIKYBAaHHA PI3HUX
3aXBOPIOBaHb.

Ilepen BukopuctanHsM (eHoniB y Qapmarllii BaXXJIMBO MNPOrHO3YBATH
MOXKJIMBHUM MeXaH13M iXHbO1 TokcnuHOi aii. Ile momomarae BU3HAYUTH PU3UKHU IS
JIOJIeH Ta MPUUMATH 3aXOJH JUIsl 3MEHIIICHHS MOXJIMBUX HETaTMBHUX HACHIJKIB,
TOOTO po3po0aATH Oe3rneyHi Jikapcbki mpenapatd. OKpiM LbOro, PO3yMIHHSA
MeXaH13My TOKCHYHOI Jii (PeHOIIB formomMarae B po3po0Ili METOIB JIarHOCTUKH Ta

JIKYBaHHSI 7151 JTFOAEH, SIK1 CTaIM KePTBaMU TOKCUYHOCTI (PEHOJIIB.
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Takum 4MHOM, aKTyalIbHICTH POOOTH 0OYMOBJIEHO HEOOX1THICTIO CTBOPEHHS
epexTrBHOrO MarematuuHoro migxoay (in  silico) momo mnporHo3yBaHHs
MEXaH13My TOKCUYHOI 111 (PEHOJIBHUX CHOIYK JUIsS X MOAAIBIIONO BUKOPUCTAHHS Y
dapmarii.

Mema i 3a60anns oocnioacenns. Meta NOCITIIKEHHS — OLIHUTA MOKJIUBICTH
3aCTOCYBAaHHS MMOBIPHICHOI HEMPOHHOI MEPEX1 JJsl MPOTHO3YBAaHHSA MEXaHI3MY
TOKCHYHOT Jii EHOJBLHUX CIOJYK 32 HA0OPOM MOJICKYJIIPHUX JIECKPHUIITOPIB.

JIOCATHEHHSI TOCTaBJICHOI METH 3yMOBJIIOE BUPIILIEHHS! HACTYITHUX 3aBJ/IaHb:

1) cdopmyBaTH TpPENCTABHUILKI HABUAIBHY, TECTOBY Ta BaliJalliiiHy
BUOIPKH (DEHOJBHUX CIIONYK, IO XapaKTEPU3YIOThCA Ha0OpOM 3 (PI3UKO-XIMIYHHX
napameTpiB (JIECKPHUITOPIB) ;

2) BH3HAYUTH ONTUMAIBHY apXiTEKTypy WMOBIpHICHOI HEWPOHHOI MEpexi,
mo 3a0e3neuye BUCOKY HaIWHICTh Kiacu@ikaiii (QEeHOJbHUX CIIOIYK 3a
MEXaH13MOM IX TOKCHYHOT i}

3) OIIHWUTH TPOTHOCTUYHY  CHJIy  3alpOIMOHOBAHOI  MPOIEIYPH
IPOrHO3YBaHHS MEXaH13My TOKCUYHOI Ai1 (EHOIBHUX CHOJYK.

[IpeameT NOCHIIKEHHA: MapaMeTpu apXITEKTypu HMOBIPHICHOI HEMPOHHOL
MepeXi Ta 3aKOHOMIPHOCTI ii HaBUYaHHSA TMpPH BapiabETbHOCTI BXIAHOTO HAOOPY
JaHUX.

O0’exT mochipkeHHs: Kiacudikauis GEeHOJbHUX CIOIYK 32 MEXaHI3MOM iX
TOKCHYHOT Jil.

Memoou Oocniodcennsi. Tect Kpackena-Yosrica st BCTaHOBJICHHS
HalOUIbII  1H(QOPMATUBHUX  MOJEKYISPHUX AECKPUOTOPIB I HaAIMHOI
kiacuikaiii (GeHONMBbHUX CHOJMYK 332 MEXaHI3MOM iX TOKCHYHOI [iii; WMOBIpHICHA
HEHpPOHHA Mepeka [JIsi BCTAHOBJIEHHS KJIACOBOI MPUHAJIEKHOCTI (HEHOIBHHUX
CIIOJIYK 32 MEXaHI13MOM X TOKCUYHOT Jii.

Peanizamito #iMoBipHICHOT HEWpPOHHOI Mepexi Ta Tecty Kpackena-Yomrica
BUKOHAHO 13 3acToCyBaHHsIM mporpamHoro komiuiekcy Matlab R2023b (trial

individual license 11937601).



Hosusna ma 3nauenns oodepowcanux pe3yivmamis.  3anporOHOBaHA
Ipoleaypa MPOTHO3YBAHHS MEXaHI3MY TOKCHYHOI il ()EHOJBHHUX CHOIYK MOXKE
BUKOPUCTOBYBATUCS TMpU IUIaHYBaHHI Ta CTBOPEHHI HOBUX CHHTETHYHUX
JTIKapChbKUX 3acO01B.

BcranoBneHo, 1mo npaBuiibHE HaBYaHHS MMOBIPHICHOI HEMPOHHOI MEpexi,
a, BIJIMOBIIHO, 1 NMPaBWIbHY Kiacudikailito (peHONIBHUX CIOJYK 32 MEXaHI3MOM iX
TOKCUYHOI [ii, 3a0e3neduye Hallp 13 M'STH MOJEKYJISIPHUX JIE€CKPUITOPIB!
KOe(]iIlleHT pO3MOJIy, €HEpris HWKHBOI HE3alHATOI MOJICKYJISIpHOI opOiTtali,
MOJIEKYJISIpHa Maca, IUIOIAa TOBEPXHI HEraTHBHO 3aps/DKEHOI MOJEKYIu Y
BIJICOTKax, cyma aOCONIOTHUX 3apsaiB Ha atomax Hitporeny ta OxcureHy B
MOJIEKYJI.

[TokazaHo, 110 3aCTOCyBaHHS WMOBIPHICHOI HEHPOHHOI Mepexi 3abe3nedye
HaJIHy Ki1acudikaiio (eHOJbHUX CHOJYK 3a MEXaHI3MOM iX TOKCHUYHOI Jii Mpu
HIMPOKOMY JIiana30Hi 3HaYeHb BIIXWICHHS (PYHKIIIT aKTHBAILii.

Anpobayis pezyromamis Oocniodcenns. Pe3ynbTaTu 1i€i poOoTH Oynu
npeacrasiaeni Ha VI Correspondence International Scientific and Practical
Conference “Science of post-industrial society: globalization and transformation
processes”, December 8™ 2023, Vinnytsia, Ukraine & Vienns, Austria.

Ilyonixayii. OnyonikoBano crtartio: [loBapoma, T., & IlymkaproBa, .
(2023). IIPOFTHO3YBAHHSI MEXAHI3MY TOKCHWYHOI AII ®EHOJIB I3
3ACTOCYBAHHSIM HMOBIPHICHOI HEMPOHHOI MEPEXI. Grail of
Science, (34), 376-379.

Cmpyxkmypa pobomu: 45 CTOpPIHOK, 3 po3AIH, 39 BUKOPUCTAHUX JXKEPEIL.



BUCHOBKHA

1. HabGip 13 m’aTH MOJIEKYJSAPHHUX IECKpUOTOPIB (KOe(DIIiEHT po3MOAiLly,
SHeprisi HIKHBOI HE3aMHATOT MOJIEKYJISIPHOI opOiTalli, MOJIEKYyIIpHa Maca, IUIoIa
MOBEPXHI HETaTHBHO 3aps/DKEHOI MOJIEKYJIH Y BIJICOTKax Ta cyma aOCOIIOTHHX
3apsaniB Ha aromax Hitporeny ta OkcureHy B MOJEKYJdl) € JOCTAaTHIM IS
paBUIBHOT Kiacudikarii (PeHOIBHUX CITOJIYK 32 MEXaHI3MOM iX TOKCHUYHOI Mii.

2. 3acTocyBaHHS WMOBIPHICHOI HEHPOHHOI Mepexki 3a0esneuye HaJiiHy
kinacudikaiiro (EeHONIBPHUX CIOIYK 32 MEXaHI3MOM iX TOKCHYHOI [ii, a TaKoX
IPOTHO3YBaHHS MEXaHI3MYy iX TOKCUYHOI [I1i 3 BACOKOIO TOYHICTIO.

3. 3ampornoHoBaHa Mpolleaypa MPOrHO3YBaHHS MEXaHi3My TOKCHUYHOI i
(hEeHOJBHUX CIOJIYK MOXKE OyTH KOPUCHOIO Ha CTajli po3pOOKHU JIIKAPChKUX 3aC001B

1 MEIMYHOT TTPOTYKITIi.
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NMPOrHO3YBAHHA MEXAHISMY
TOKCUYHOI Aali ®EHONIB 13
3ACTOCYBAHHAM MMOBIPHICHOI
HEMPOHHOI MEPEXI

Moeapoea TetaHa OnexcaHgplpHa
3a00yBEaY BULLOT OCBITK GapmaLesTIYHOrD hakyisTeTy
HoylosamsHud meduyHud yHigepeumern el OU0. Bosomoasyd, Yepaino

HayxoeMi xkepisHMIC Mylkapsosa Apocnaea MukonaieHa

KaHf. XiM. HAYE, SOLEHT,

AOUEHT kaegpi 2HANITHCSHOI, GisdHOl Ta kanoigHoT iuii
HoyloHamsHud meduyHud yHigepcumernn el 0.0, Bosomoasyd, Yepaiho

AHOMGUIR, Ouyineg marcu~HOCT EWHHLE CIoMyE € BOMALSUM Mo HeofxidHum amonme Ho
ULiAEY  CMSOpeHHA  HOBLN AkOpcakux  Iocofie.  BusOpUCMOHHR  GeHOfeHE  Coodyr €
MEQENBEIMUEHLM KOMINHEHMIOM | $ODMOYSSmMUYHIT NOOMUCIOS00T 3 BO20MEMD MONALSLMY
A0CmocyeoHRAML. JOCN0NEHD MORAUEICTE A0CMOCE0HHR OMOSIOHICHOT HEdDORROT Mepex
AR APOSHOIVEIHHA MEXOHIEMY MOKCLHHOT 0 eHiiaHLY CHoMyE 27 HOBOOOM MR IRDHLE
deckpunmogig. MMiwaioen, wo 00MocyeosHE GueionicHol Hedpoxnol vepewd Jofeansyye
RO CARCLIYID SEHOARHLY CIIOAKE 30 MEXOHIZMOM B morcLsHol OiF

Kmouoe] CADBE: SL200H Ak, MORCUYHITT S, DODMOYE, WITYSHD HEdDOHHD WEDER,

Beryn. TokcWuHICTE XiMIMHOD PEHOBWHW MBE BEMUKE 3HAYEHHA Yy BaraTeox
chepax HWTTEQIANEHOCTI AAMHKY = $apMakonons, KOCMETUUHE NPOMWCNOSICTE,
XEPU0BEE NPOMMCIOEICTE, TOWD. Bigomo, W0 excnepuMeHTanbHe A0CHIIseHHA
NWLIE OAHOMND TWMY TOKCWYHOCTI € 40POr08apTiCHM Ta SOBMOTOMEN KM NPOUECOM.
¥ 3ERIY I UMM BKTyaNkHWM CTaE BWKOPWCTAHHA pO3paXyHKOBMN METOOE
NEOrHO3YEAMHA TOKCUYHOCTI XiMiYHWX CNOMYE, WO A03800AE OUIMWTH DigeHs
F@rpo3n f HEGEINEKW BUKDDWNCTAHHA XikiYHWE PEHOENH BES NPOBEIEHHRA CRNEIHMX
BECNEDHMMBHTANEHEE JOCHITHeHE: [1].

DeHonEH oYKW WWPOKD  BUKOPWCTOEYIOTRCA Y PIEHMX  BWgax
NEOMWUCNOE0CT], OCKINEKA L2 DISHOMAHITHI CRamyk 2k 38 KiMiuHon Gynoeco, Tak i 33
HLLM KA ENACTHEOCTAMIA. DeH0sHT CNOMKK MaTe DAL KOPWCOHUE BRSCTWEOCTEH,
AKi POBARTE D LUiKIBMMA ANA Gaptalii’ aHTOoKCMIEHTH BNACTHBOCTI, NPOTUEaNanksHi
BNECTHBOCTI, aWTHMikpobHi BnacTWBOCT, aHTWHOEOYTEORMIOY  BAACTHMBOCTI,
KAPRIONpOTEKTORHI ENACTMEOCTI. LI BA3CTWEDCTI pOBNATE GeHONEHI  Cromykn
BAMAWEMMKA KOMNOHEHTaMK Y pO3poGU Nikaplekdy 3ac06i8 | MeIMUHOT NpogykUil
[2, 3]
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Introduction. Prediction the toxicity of chemical compounds is the most
important step in the drugs design. The use of phenolic compounds is a promising
component in the pharmaceutical industry with many possible applications. The
relevance of the work is due to the need to create an effective theoretical
(computer) approach to predicting the mechanism of toxic action of phenolic
compounds for their further use in pharmacy.

Materials and methods. Kruskel-Wallis test for establishing the most
informative molecular descriptors for reliable classification of phenolic compounds
according to the mechanism of their toxic action; a probabilistic neural network for
establishing the class affiliation of phenolic compounds according to the
mechanism of their toxic action.

Results. Data sets contain:

— training set: 197 phenols, which were used to train a probabilistic neural
network;

— test set — 20 phenols, which were used to test the quality of learning and
prognostic ability of the probabilistic neural network;

— validation (control) set — 15 phenols, which were also used to evaluate the
prognostic capability of the probabilistic neural network and to evaluate the
phenomenon of model retraining.

The studied phenolic compounds are described using seven physicochemical

parameters (descriptors) and toxicity values.
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The investigated data arrays are multi-parametric and complex, which
confirms the need to use such mathematical models as artificial neural networks.

A probabilistic neural network is quite simple to implement, and at the same
time effective for solving classification problems by a neural network.

For effective training of a probabilistic neural network and prediction of the
mechanism of toxic action of phenols, it is enough to use 5 descriptors: partition
coefficient, energy of the lower unoccupied molecular orbital, molecular weight,
surface area of negatively charged molecule in percentage and sum of absolute
charges on Nitrogen and Oxygen atoms in the molecule.

Conclusion. The application of a probabilistic neural network provides
reliable classification of phenolic compounds by the mechanism of their toxic
action, as well as prediction of the mechanism of their toxic action with high
accuracy.

The proposed procedure for predicting the mechanism of toxic action of
phenolic compounds can be used in the planning and creation of new synthetic

medicines.
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