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PURPOSEFUL SEARCH FOR SCAVENGERS AMONG CHEMICAL
COMPOUNDS OF VARIOUS CLASSES USING A COMPUTER PROGRAM

Ryzhenko V.P., Ryzhov A.A.,Zayats K.A.
Zaporozhye state medical university

It is known that disturbance of the nitroxidergic system and nitrosative stress play an
important role in the pathogenesis of ischemic myocardial damage. The cardioprotective
properties of modulators of the NO system and antioxidants are described. All this justifies the
creation of cardioprotective agents based on NO scavengers. For the first time, based on a new
computer program for virtual screening and using machine learning algorithms using the "gradient
boosting™ model, the use of which made it possible to identify among a number of L-lysine
derivatives (structures from the open access of combinatorial libraries) the compound -
N6-(1-iminoethyl) — L-lysine dihydrochloride with NO scavenger properties (86% predicted
activity). In vitro studies on the model of photoinduced production of NO confirmed the
scavenger properties of this radical in N6-(1-iminoethyl)-L-lysine dihydrochloride. Further studies
have established that intragastric administration of the compound N6-(1-iminoethyl)-L-lysine
dihydrochloride at a dose of 20 mg/kg to rats with experimental myocardial infarction leads to a
decrease in mortality, a decrease in ischemic myocardial damage and a decrease in the intensity of
nitrosative stress and normalization of thiol-disulfide myocardial systems. Thus, in groups of
animals treated with N6-(1-iminoethyl)-L-lysine dihydrochloride, there was a decrease in the
activity of MB-CPK and ST2 protein - cardiospecific markers, as well as a decrease in
nitrotyrosine, normalization of eNOS/iNOS expression and NOS activity in the cytosolic fraction.
Also, the introduction of N6-(1-iminoethyl)-L-lysine dihydrochloride leads to an increase in the
level of reduced glutathione and glutathione redectase activity. The advantage of
N6-(1-iminoethyl)-L-lysine over mildronate has been established. The anti-ischemic effect of
N6-(1-iminoethyl)-L-lysine dihydrochloride is determined by its NO scavenger properties and is
aimed at interrupting ROS/SH-dependent mechanisms of myocardial damage.

HOBI HIAXOAU 10 HIVIECITPSAMOBAHOI'O ITIOIIYKY CKABEH/I’KEPIB
NO CEPE/Jl XIMIYHHUX CIIOJIYK

Pwxenko B.I1., Pwxos O.A., bByxtisipoBa H.B., Camypa Lb.

3anopi3bKuii JepKaBHUNA METUYHUN YHIBEPCUTET

Beryn. Y cBoeMy maToreHesi OUTBIIICTh MOMUPEHUX 3aXBOPIOBAHB JIIOJIMHU, B TOMY YHCIT1
MaTOJIOTIl CEPIIEBO-CYAMHHOT CUCTEMH, JMXAJIbHUX IUIAXIB, 3JI0SKICHI HOBOYTBOPEHHS MAalOTh
JOCUTHh YITKO OKpECIeHY BUIBHOpaJAMKaIbHY (a3y. ToMy BaKIMBHM 3aBIaHHSM Cy4acHOI
dapmakosorii € momyK i CTBOPEHHS BHUCOKOS(HEKTHBHUX aHTHOKCHIAHTIB. [ momepemaHboi
OLIIHKM aHTUOKCHJIAHTHOI aKTUBHOCTI pO3pOOIISAIOTHCS 1H(pOpMaliiiHi TEXHOJIOTII Ta KOMIT'IOTEpHI
IporpaMHu JAJsl BIpTYaIbHOTO CKPHHIHTY. ToMy po3poOka MiAXO0/iB 10 CTBOPEHHS KOMIT'IOTEPHUX
porpam MpOrHO3y aHTHOKCHIAHTHOI aKTUBHOCTI, a came ckaBeHkepiB NO, € MepCreKTUBHUM i

aKTyaJIbHUM HalpSIMKOM Cy4acHOi pyHJaMEHTaIbHOT METULIUHU.
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Meta nociigaeHHsl — Ha MiICTaBI KOMIUIEKCHOTO MaTEMaTHKO-TEOPETUYHOTO MiIXOY i
pe3ynbTaTiB  (papMaKoJIOTIUHUX JOCHI[DKEHb B psAy MOXIIHUX KCAaHTHHY pO3pOOUTH
BUCOKOCEJIEKTUBHY IIPOTpamy BipTyaJbHOT'O CKPUHIHTY aHTHOKCUJAHTHOI aKTHBHOCTI.

PesyabTaTn. Sk 00'ekT qociimkeHHs 0ymno BigioOpano 347 cnoilyk MOXiTHUX KCAHTUHII-T-
aleTaTHUX 1 KCAaHTHUHLUI-8-TioaleTaTHUX KHCJIOT Ta 3-R-rigpokcumeTwnkcaHTuHiB. JIjis 1ux
CIIOJIYK OyJIM TIPOBE/ICHI KBAHTOBO-XIMIUHI PO3paxXyHKH HACTYIMTHUX CHEPreTHYHHX JCCKPUIITOPIB
MOJICKYJIIpHUX OpOiTanel, a TaKoXX MPOBEJACHO MOCTIIKEHHS aHTHOKCHUIAHTHOI aKTHBHOCTI
in vitro mo inrioysanao NO B cuctemi ()OTOIHIYKOBAHOTO OKHCIICHHS HITPONPYCHIY HATPifo.
Hapani npoBeneHo po3paxyHOK KOPEJALIHHOT 3a1eKHOCTI MK IMapaMeTpaMu KBaHTOBO-XIMIYHUX
cnonyk i AOA mno inridyBannio NO. Hamu Oynio BHKOPHCTaHHO —€JIEKTPOHHO-TOMOJIOTIYHOTO
miaxo0/ (CyKYIMHOCTI TEOPETUYHUX KOHIICMIIIH, MaTeMaTHYHUX METOJIIB 1 IPaBUJI Ta aJITOPUTMIB, 110
iX peami3yloTh), SIKUH J03BOJsIE 3IMCHIOBATH TMOLIYK MOJEKYISIPHUX (parMeHTiB-03HaAK
aKTHUBHOCTI. bynmm po3paxoBaHi KBaHTOBO-XIMIUHI MapaMeTpu JOCHIKYBAaHUX MOJIEKYJ 3a
nornomororo metory CNDO / 2. Po3paxoBaHi moka3HHKH eHeprii rpannyHux opoitaneit (HBMO,
B3MO), mnoka3HUK aOCOJIIOTHOI >KOPCTKOCTI MOJIEKYJH, TOKa3HHK aOCOJIOTHOI EJIEeKTPUYHOL
HEraTUBHOCTI MoJieKynu. Ha mifcTaBi ux JaHUX pO3paxoBaHi MOKA3HUKHA PEaKTUBHOTO 1HICKCY.
Po3paxoBaHna 3anexxHicTh aHTHOKCHAAHTHOT i (1Hri0OyBanHs NO) pedoBUH BiJl iX KBAHTOBO-XIMIYHHUX
JIECKPUNTOPIB 1 BU3HAUeHa (DYHKINS iX 3anexHocTi. Bu3HaueHo kopersmiliny 3anexHicts AOA Bif
KBAaHTOBO-XIMIUYHMX TIOKa3HUKIB. /11 CTBOpEHHS NPOrpaMHOro 3a0e3MEUeHHs Uil CKPUHIHTY
noTteHmiiHnx ckaBeHkepiB NO Oymu oOpaHi KBaHTOBO-XIMIYHI JIECKPHITOPU. 3a JOMOMOIOIO
ITOPUTMIB MAIIMHHOTO HABYaHHS 3 BUKOPUCTAHHSAM MOjENi "TpamieHTHOro OycTiHra" cTBOpeHa
KOMIT'IOTEpHA TporpaMa BIPTYaAIbHOTO CKpUHIHTY. Po3poOiieHa HOBa KOMITIOTEpHA Iporpama
MIPOTHO3Y € BUCOKOE(HEKTUBHUM IHCTPYMEHTOM BIpTyaJIbHOTO CKpUHIHTY ckaBeHkepiB NO B psimy
HOBUX CHHTE30BAHMX CTPYKTYPHO-CXIJIHUX a3areTepOIUKIIIB, IO JOBEICHO OOYHCIIOBAILHIM
TECTYBaHHSM 1 MIATBEPKEHO eKCIIEPUMEHTAIBHUMH JOCTIPKSHHAMH.

Busoa. 3acrocyBaHHs HOBOI KOMI'MOTEPHOI IpOrpamMu Ui IPOrHO3Y aHTUOKCHIAHTHOI
aKTMBHOCTI ~ JO3BOJIMJIO BUSBUTH Yy 3HOBY CHHTE30BaHOI CHONYyKM - Tigpasua 8-
OCH3171aMIHOTEO(PULITIHI-7-0IITOBOI  KUCJIOTH BractuBocTi ckaBeHkepa NO, ski  Oymm

HiITBEPDKEHI B T0CTiIax in Vitro ta Moernti immemii Miokapy Ta TOJIOBHOTO MO3KY.

KAPAIOITPOTEKTUBHI BJIACTUBOCTI 8-AMIHOITIOXITHUX
B-rIAIPOKCHU-Y-M-ETUWIPEHOKCHUITPOIIIJIKCAHTUHY

Camypa L.B., IBanuenko JI.I'., Tuxonoscekuii O.B.
3anopi3bKuii 1ep>KaBHUN MEIUIHUIN YHIBEPCUTET
Kadenpa papmakosorii Ta MeAUYHOI peLeNTYpHU 3 KypcoM HOpMaiibHOI (hi3ionorii

Kadenpa Oiomoriynoi ximii

Beryn. IlonepemkeHHs 1 JIIKyBaHHS MOPYLIEHb CEPLEBOIO PUTMY 3aIMIIAETHCS OIHIEIO 3
BOXJIMBIIINX AaCIMEKTIB cydacHOi aputMmosiorii. Ha mmsxax momryky HOBHX e(QEeKTHBHUX
AHTUAPUTMIKIB, K1 1T030aBJIEHI MEPI 32 BCE HETAaTUBHOI Kap110JEIPECUBHOI i1, 1[0 MpUTaMaHHA

OUTBITIOCTI Cyd4acHUX aHTHUAPHUTMIKIB, BCE OUIBIINI 1HTEpPEC MPECTABIAIOThH METHIIKCaHTUHU. Hapasi
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