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2-xyopoaneramizamu (Meron b) y mpomanomi-2 abo nmiokcani. OcTaHHII MeTOX CHHTE3y Mae psii IepeBar, a caMe He3HAuHy
TpuBaiicts (60-90 XB.), BUCOKI BUXOH 1 JOCUTh BUCOKY YHCTOTY KiHIIEBHX MPOIYKTIB peaKuii.
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Puc. Meroau cunresy N-6en3un-2-(2-rerepui-[1,2,4]tpuasonol 1,5-c]xinazomnin-5-inrio)aneramizis

CTpyKTypa Ta YHCTOTa CHHTE30BAHHMX CIOJYK IiITBEp/KCHA KOMIUIEKCOM CyYacHHX (i3MKO-XIMIYHMX METOMAIB, a came
xpomaromac-, 'H ta C, SIMP- ta mac-crextpomerpiero. [1s CHHTe30BaHHX crionyk (3) OyB MpOBEACHHH CKPHHIHT METOZOM
CepiiHMX pO3BEJCHb Ha MPOTUMIKPOOHY Ta MPOTUTPHOKOBY aKTHBHICTH Ha miTamMax Mikpoopraismis: Staphylococcus aureus,
Escherichia coli, Pseudomonas aeruginosa ta rpu6is: Candida albicans, sikuii mokasas, 110 s JaHUX CIIOJNYK 3arajoM MpHTaMaHHa
HEBHCOKa MPOTUMIKPOOHAa Ta MPOTHUIPHUOKOBA aKTHBHICTh. Bucnosxku. HeBHcoka MPOTHMIKpOOHA Ta MPOTUTPUOKOBA AKTHUBHICTDH
N-6en3un-2-(3-rerepun-[1,2,4]tpuazono[ 1,5-c]xinazomin-5-inrio)areramizis € hakTopoM 10 MOAaibIIOl MOAMdIKalii MOIEKYI JaHUX
CHOJIYK JUIS TiABAIICHHS iX 010JIOTTYHOT aKTUBHOCTI.

DETERMINATION OF GENE TOXICITY OF NOVEL ACYL THIOUREAS DERIVATIVES
Buhaiova V.}2, Cao S.}, Troianova A.>?, Jiraskova T., Antypenko L.}, Sadykova Zh.}, Hassan F.}, Kholodniak O.%, Kovalenko S.2,
Steffens K.
YHochschule Neubrandenburg, Neubrandenburg, Germany, 2Zaporizhzhya State Medical University, Zaporyzhzhya, Ukraine

Introduction: Considering the antifungal activity of novel acyl thiourea B and growth promoting properties of
A (Fig. 1) [1], it was decided to measure their mutagenic potential in case of future usage in human healthcare or agriculture.
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Figure 1. Formulas of studied acyl thioureas.

The Salmonella reverse mutagenicity assay (“Ames Test”) is a fast and convenient method to estimate the mutagenic potential
of novel compounds. Since mutagenicity often is related to carcinogenicity, the test results may help to decide whether or not to enter
time consuming and cost demanding follow-up animal-studies. The test relies on two histidine auxotrophic strains of Salmonella
typhimurium, each carrying a frame-shift (TA 98) or base-substitution (TA 100) mutation in the histidine operon. In the strain TA 98
the enzyme “ATP phosphoribosyltransferase” (hisG 46 gene), which catalyzes the first step of the histidine synthesis pathway, is
truncated by a premature stop codon; the “HisD dehydrogenase” (hisD 3052 gene), which catalyzes the last step of histidine
biosynthesis, is dysfunctional in TA 100 due to a leucine to prolin exchange. On minimal glucose media these strains show a
characteristic frequency for reverse mutations. In instances, where the mutants are challenged with mutagenic compounds, this then
results in a significantly enhanced drift. Such results indicate a potential gene toxicity, which may be linked to uncontrolled cell
proliferation in mammalian organisms [2]. Some chemicals are not mutagenic or cancerogenic per se. However, they might become
activated by modification of liver oxigenases, which are part of the mammalian detoxification system. This effect can be mimicked by
adding liver extract from aroclor feeded rats (“S9 mix”) to the test system. Aim: To study mutagenic properties of novel acyl
derivatives of thiourea using Ames test. Materials and methods: The mutagenicity test was applied as a standard plate incorporation
assay with Salmonella typhimurium strains TA 98 and TA 100 as described by Maron and Ames [3]. Tested strains Salmonella
typhimurium TA98 and TA100 were obtained from Culture Collection, University of Géteborg (Goteborg, Sweden). 2-Nitrofluorene
(2-NF), dimethylsulfoxide (DMSO), 2-aminofluorene (2-AF), methyl methansulfonate (MMS), R-nicotinamide adenine dinucleotide
phosphate hydrate (4-NADP) and glucose-6-phosphate were purchased from Sigma-Aldrich (Steinheim, Germany), whereas D (+)-
biotin, D(+)-glucose anhydrous, L-histidin and NaNH,HPO, were sourced from Carl Roth GmbH & Co. KG (Karlsruhe, Germany).
Citric acid monohydrate, NaCl, NaH,PO,, K,HPO, anhydrous, MgCl,*6H,0, KCI were purchased from Applichem GmbH
(Darmstadt, Germany). NaOH solution was obtained from Riedel deHaen/Seelze (Hannover, Germany), MgSO, anhydrous was
obtained from Merck (Darmstadt, Germany). The experiment without S9-mix. Stock solutions of control and acyl thioureas were
solved in DMSO. Their final doses in top agar was adjusted to 50 and 500 ug/plate. All other experimental conditions were as
described. The positive controls were 2-NF (10 mg/mL in DMSO; 10 pL/plate) for TA98 and MMS (10 % (v/v) in DMSO; 10
uL/plate) for TA100, and negative — buffer with 100 uL. of DMSO for both strains. The experiment with S9-mix. The procedure was
similar to the experiment without S9, but instead of buffer, S9-mix (kept on ice) was used. The negative controls were plates with the
addition of S9-mix, and positive ones — with 2-AF (10 mg/mL in DMSO; 10 pL/plate) with and without S9-miX. Results and
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discussion: The proper function of Salmonella mutants TA 98 and TA 100 was tested. Whereby, TA 98 and TA 100 responded
positively on 2-nitrofluorene and methyl methanesulfonate, respectively. In addition, the activity of rat liver extract could be
confirmed with 2-aminofluorene. Acyl thioureas A and B were tested with both mutants in the presence or absence of S9-mix
(Table). For all tests the mutagenicity index was below 2, i.e. in any case the number of revertants had not doubled or increased, like
in the absence of any test substance (DMSO control: 20 for TA 98; 129 for TA 100) [3]. The tenfold increase in the amount from 50
Hg to 500 pg per plate did not lead to a dose correlated increase in the number of revertants. The presence of S9-mix did not alter
significantly the feedback of the tester strains (Table).

Table. Calculated mutagenicity indexes (M;) of the revertants mean data in the presence of test substances and controls
(in DMSO) from triplicate experiments.

TA 98 TA 100
Substances dose, png/plate +S9-mix +S9-mix
2-nitrofluorene 10 52.68
methyl methansulfonate 1 8.34

2-aminofluorene 10 1.56 47.35 1.01 4.58

A 50 0.60 0.55 1.82 0.76

500 0.73 0.88 1.17 0.69

50 0.60 0.81 0.95 0.74

B 500 0.60 0.68 1.84 1.00

Conclusion: According to the data presented here and the interpretation recommended by Maron and Ames [3] we consider
substances A and B as non-mutagenic; furthermore, they were not activated by rat liver oxygenases. These findings stimulate further
studies on biological properties as antimicrobial/antifungal activity as well as chemical modifications in the close structural area.
References: 1). Troianova A. et al. All-ukrainian scientific and practical conference “Actual problems of modern medicine and
pharmacy”, ZSMU, Zaporizhzhya, Ukraine, 2018, in print. 2). Mortelmans K. & Zeiger E. Mutat. Res. - Fundam. Mol. Mech.
Mutagen. 2000, 455 (1-2), 29-60. 3). Maron D. M. & Ames B. N. Mut. Res. 1983, 113, 173-215. Authors gratefully acknowledges
German Federal Ministry of Education and Research (Grant: FKZ 03FH0251X4) for financial support of this work.

CHHTE3 TA BIOJOITYHA AKTUBHICTb N-IIIPAJTAI-4-METHJI-2,2-AIKCO-1H-2A%1-BEH30TIA3WH-3-
KAPBOKCAMIJIB

Byp'suT. 0.5 VYkpaineus [. B.l, Xamza . M.}, Bonomyk H. 1.2, Manbuenxo O. B.2
! Harionansauit papmaneBTH4HU yHIBEpCUTET, XapKiB, 2 BiHHMIBKHHI HAlIOHATBHUN MEIUYHAN
yniBepcuteT iM. MLI. [Iuporosa, Binawms

Hocute mmpoka Qapmakosoriuaa rpyna HII3C Brmowae B cebe 1 KIHIYHO BaXJIMBI HEHAPKOTHYHI aHAJIBIETHKH
OKCHKaMOBOTO psimy. AHami3 iX XiMiuHOT OyJOBH MOKa3sye, MO ACKUTbKA 3 HUX H00pe BiJOMHX IMpenapariB € MipHIuiI-2-aMigaMu:
mipokcukam (1), skuil craB "3010TMM cTaHAapToM", TEHOKCHKaM, JIOPHOKCHKaM. HemiomaBHO HamMHu BHBYEHI CTBOpEeHi 3a

METO/IOJIOTI€FO “flip-flop drugs” i30MepHi OKCHKaMaM N-rripuamn-4-rigpokcu-1-merin-2,2-miokco-1H-22°,
1-6en3otia3un-3-kapbokcamiau popmynu 2, cepell sKuX Oyin BUSBICHI BACOKOAKTHBHI aHAJIBI€THKH.
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BpaxoBytoun mo oOCTaBHHY, ySBISETHCS IOLUIBHUM Ta I[IKABUM BHBYEHHS CTBOPEHHX 332 METOJOJIOTIEI0 010i30CTEPUIHHUX
TepEMIIEeHb X 4-MeTHI3aMIileHUX aHaJIoTiB, TOOTO MIpUAMIAMINIB 3, SKUM 1 IPUCBSIYCHE IaHe NOCTiKeHH. 3rifHo 3 nanumu PCA,
CIOJTYKH 3 € 3BHYaiHUMHU aMiJjaMH (Ha BiIMiHY BiJl CBOIX IOIIEPEAHUKIB 2, SIKi ICHYIOTh Y BUTJIII BHYTPIIIHIX coJiel). AHAIbIeTHIHY
Ta MPOTH3aNajIbHy aKTHBHICTH CHHTE30BAHUX CIONYK 3 BH3HAYa M HA OUIMX Iypax Ha MOJENI €KCHepHMEHTAIBHOTO 3alalbHOTO
NPOIIECY, BHKJIMKAHOTO CYOIUIAaHTapHUM BBEICHHSAM pO3YMHY KapareHiHy. 3a pe3yiabTaTaMd NPOBEACHUX (apMaKoJIOTIYHUX
BUIIPOOOBYBaHb cepell aMiliB 3 BHABJIEHI PEYOBHHH, SIKi 3a 3[ATHICTIO MOHIKYBAaTH MOPIr OONbOBOI YyTIMBOCTI Ta 3a aHTH-
eKCYIaTUBHUM e(eKTOM 3HAYHO MEPEeBHINYIOTh IpernapaT MNOPIBHAHHSA MipOKCHMKaM B OOHAKOBiH 3 HuM 1031 (20 wmr/kr
BHYTPILIHBOYEPEBHO) 1 3aCIIyTOBYIOTH Ha MOAAJbLIEC NOTTTHOIEHE TOCTIHKEHHS.

MOPIBHSIJIbHA XAPAKTEPUCTUKA METOJUK BUSHAUEHHSI OXITHUX 1,2,4-TPIA30JIA
B SAMLISIX IITAXIB

Bapuncekuii b. O., Marsienko JI. b.
3anopi3bKuil qep>KaBHUA MEIUYHUI YHIBEPCUTET

MeToro IOCTIKEHHS SIBISIETHCS MOPIBHSUIbHA xapakTtepucTuka IBox BEPX-MC metonauk Bu3HaueHHsA mnoximHux 1,2,4-
Tpia3oja B SHILIX NTaxiB. MeToanky HaMu OyiH po3poOIIeHi Ul akTHBHUX (hapMalleBTHYHUX IHTPEMIi€HTIB MpernapaTiB « ABECCTHM
Ha ocHOBi Moponiniit 2-(5-(nipuaun-4-i1)-1,2,4-tpiazon-3-inrio)auerary (ADI-1) ta «Tpudyson» Ha ocHOBI minepuans-1-iit {[5-(2-
¢dypun)-4-penin-4H-1,2,4-tpiazon-3-in]rio}anerar (A®DI-2) ski BHABIAIOTH  OiOJOTiYHY aKTHMBHICTB, IO 3aCTOCOBYIOTHCS Y
BeTepuHapii. BoHM MaloThb aHTMOKCHIAHTHY, IMyHOMOIYIIOIOUY, NPOTH3aNalbHy, I'eNaTONPOTEKTOPHY Ta JIETOKCHKALIHHY ifo,
HOPMaJIi3yI0Th 0OMIH pedoBHH. B mepmomMy Ta npyromy croco6i Bu3HaueHHs Oyno Bukopuctano npunana BEPX Agilent 1260 Infinity
(merazatop, OiHapHMH Hacoc, aBTOCaMILIEp, TEPMOCTAT KOJOHKHM, MAiOJHO-MAaTpU4YHUU jaeTekTop). OTHOKBAAPYHOIBHUI
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