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70-75 cm. Jluctku cepenHi, piBHI, 3eneHOro Komsopy. CymBitTs - kutuns. KBiTku ApiOHIi, )KOBTi, MarOTh YOTHPH YAIIOIUCTUKH,
crpsimoBaHi Bropy. ILmix - 6araToHaciHHEBUIT CTpy4edoK JOBXUHOIO 7-10 MM oOepHeHOsienoaiOHoT popmu. Y CTpydeuKy 3a3BHUail
Mmictutbest 12-14 nacinug. [lpu no3piBaHHI CTpy4edyOK HE poO3TpickyeTbes. HaciHHS OpamH)keBO- KOPUYHEBOTO KOJIBOPY, JOBracTi 3
HernboKkor 60po3eHkor0. HaciHHs 1 TpaBy priknKa BUKOPHCTOBYIOTh Y HapOIHIA MEIMIMHI y BUTJIA/l PUIAPOK AJISA ITOM’ SKIICHHS
IYXJIUH, TpaBy — Ui OOMUBaHHA 3amajgeHux odeil. JKupHa ouiisi KOpHCHA IPU MICHEBUX MOJPAa3HEHHSAX IIKipH. JIMCTKM MaroTh
MIPOTUBOTIJIMCTHI BIACTUBOCTI. BifBap HACiHHS 3HAXOOUTh BHKOPUCTAHHs 3aMicTh ripunvHuKiB. JKupHa oiiisi HaJ3BUYAHHO KOpPHCHA
A7 370poB’s. [i perynapHuit mpuitoM PU3BOAUTE 10 3HUKEHHS XOIECTEPHHY B KpOBi. TaKOX PUKUKOBY OJiF0 BUKOPHCTOBYIOTh MPH
BUpa3lli LUIyHKY, OmMikaX, paHaxX. JKUpHa OJis BHUKOPHCTOBYEThCS B XapyoBili IPOMHCIOBOCTI, B TEXHIIl Ta KOCMETHII.
Mera pociigkeHHsi. BuBunti aHaToMiuHy OyIOBY Ta BM3HAYMTH 3arajbHi AiarHOCTHYHI MIKPOCKOMIYHI O3HAKM JIHCTKA DPHXKIiIO
nociBHoro. Martepiaan Ta MeroaM. B skocTi 00’€KTy IOCHIIKEHHS BHUKOPHUCTOBYBANOCS JIUCTS PHKil0 MociBHOro. PocnmHHa
CHpOBHHA BHUpOIIEHa Ha TepuTopii 3amopi3bkoi obmacti. J[ms MiKpOCKOMIYHUX MOCIIKEHb BHKOPHUCTOBYBAJIM CBIKY POCIHUHHY
CHpOBHHY. 3pi3H 1 mpemapard 3 TOBEpPXHI POOWJIM 3a BIJOMMMH METOJMKAMH. AHATOMiuHYy OyJOBY BHBYAIH 3a JONOMOIOIO
Mmikpockony Mikpockon Granum N-180 M 3 Bigeonacagkoro DC 1300. Ortpumani pe3yabraTu. J{oCiikeHO HOBEpXHEBI
MiKpompenapaTy pi3HUX YaCTHH JIMCTKOBOI IUTACTUHKH, a caMe BEepXHiil 1 HIbKHIN enigepmic. BecraHoBneHo, 1m0 Me30(hin mpoHU3aHui
Mepexero xuiIokK. [Ipoanxu 3 060x cropin imctka — ampicroMarnuHuil TU. Ha BepxHiii enigepMi KIIITHHY 31 3BUBUCTHMH CTiHKaMH, €
IPOJIMXOBI anapaTy aHi30LUTHOrO TUITy. HYokHs enigepma Mae KIITHHM 3 OLTBII 3BUBUCTUMH CTiHKaMH. Tako Ha HIDKHIN emifepMi €
MPOJUXH aHi3onUTHOro THIy. Ha BepxHiil i HWKHIH eminepmi € OJZHOKIITHHHI Bojocku 1-3 koHeuHi. BucuoBkm. Ilin wac
MIKPOCKOIIIYHHUX JOCIIDKEHb POCIMHHOI CHPOBHHH BCTAQHOBJICHO JIarHOCTHYHI O3HAKH, a came: (OpMy KIITHH BEPXHBOI 1 HIDKHBOT
eMiJIepMHU, THI NPOJAMXOBOIO amapary Ta TUN BojockiB. L{i maHi MOXXyTb OyTH BHUKOPHCTaHi HpH pPO3poOLi NPOEKTy METOANK
koHTpoJro sikocTi (MKSI) Ha HOBY NiKapChbKy pOCIMHHY CHPOBHUHY.

ANTIFUNGAL ACTIVITY EXAMINATION OF NOVEL ACYL THIOUREAS

Troianova A.}2, Jiraskova T.%, Buhaiova V.1?, Cao S.%, Antypenko L., Sadykova Zh.}, Hassan F.}, Kholodniak 0.2, Kovalenko S.2,
Steffens K.
"Hochschule Neubrandenburg, Neubrandenburg, Germany
2zaporizhzhya State Medical University

Introduction: Literature survey revealed an antifungal activity of structural analogues i and ii of lately synthesized novel acyl

derivatives of thiourea A, B (Fig. 1).
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Figure 1. Structural analogues (i, ii) with antifungal activity and studied substances (A, B).

Namely, it was reported [1] that thiosemicarbazone i inhibited the growth of fungal strains A. nomius,
A. ochraceus and A. parasiticus with a MIC of 125 pg/mL and of A. flavus and F. verticillioides with MICs of
250 pg/mL and 500 pg/mL, respectively. Pyrimidine substituted ii had antifungal properties against A. flavus, A. parasiticus and F.
verticillioides only in the higher concentration of 500 pg/mL. Moreover, comparing results of the thiosemicarbazone i and other
semicarbazones, sulfur instead of an oxygen atom in the structure caused the best antifungal activity. Aim: This study is to investigate
antifungal activity of novel acyl derivatives of thiourea with emphasis on the influence of additional sulfur in the substances structure
instead of oxygen to promote fungicidal properties. Materials and methods: The mycelial growth rate assay was used for the
antifungal studies [2]. Strains of filamentous fungi were obtained from the following sources: Asperillus niger DSM 246, Fusarium
fujikuroi DSM 893, Verticillium lecanii, Mucor indicus DSM 2185, Penicillium digitatum DSM 2731 - from DSMZ (Braunschweig,
Germany); Fusarium oxysporum 39/1201 St. 9336 and Botrytis cinerea from the Technische Universitat Berlin (Germany);
Colletotrichum higginsianum MAFF 305635, originally isolated in Japan, via the Department of Biology, Friedrich-Alexander-
Universitat (Erlangen, Germany); Phytophtora infestans GL-1 01/14 wild strain and p-3 (4/91; R+) were kindly donated by Julius
Kihn-Institut (Quedlinburg, Germany). Potato Dextrose Agar (PDA) were purchased from C. Roth (Karlsruhe, Germany).
Hymexazole (98%) was obtained from Prosperity World Store (Hebei, China). 2-((Cyclopropanecarbonyl)carbamo-thioyl)hydrazine-
1-carboxamide A (100%) and N-(2-carbamothioyl-hydrazine-1-carbonothioyl)-cyclopropanecarboxamide B (100%) (Fig. 1) were
obtained from Zaporizhzhya State Medical University, Department of Organic and Bioorganic Chemistry (Zaporizhzhya, Ukraine).
Strains were cultivated on PDA for 6 d at 25°C. Spores from each strain were gently harvested with a sterile glass rod from plate
surfaces with deionized water. Spore concentration numbers in suspension were determined microscopically and adjusted to 7.5*10°
spores/mL. A clear stock solution of 5 mg/mL was made of 0.050 g of reference substance hymexazole or tested substances in 10 mL
of deionized sterile water as solvent. 1 ml of each stock solution was mixed in situ into 99 ml of PDA prior to solidification to obtain a
final concentration of 50 pg/mL. 9 mL of each mixture were poured into 6 cm diameter petri dishes. A central hole (diameter: 2.5 mm)
was cut out and inoculated with 6.5 pL spore suspension. Plates were incubated at 25°C (+/- 1°C) for 6 d. Control plates containing
only PDA and DMSO were prepared in the same way. Inhibitory effects (1%) were determined by analyzing growth zone diameters
and calculated as described by Tang et al. [2]. All experiments were carried out in triplicate. Results and discussion: As evident in
Figure 2, substance B had a higher rate of activity than A against each fungus, admitting the impact of the small structural difference,
namely change of an atom (oxygen to sulfur). P. digitatum and M. indicus were totally insensitive to all substances. Growth of B.
cinerea was slightly promoted by both substances, A and B. Moreover, substance A stimulated growth of practically all fungi,
especially Verticillium lecanii (12.6%) and Colletotrichum higginsianum (17.7%).
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Figure 2. Antifungal activity results of tested substances A and B and reference hymexazole in 50 pg/mL against: B.
cinerea (BC), A. alternata (AA), A. niger (AN), P. infestans GC-1 (Pl 1) and p-3 (Pl 3),
F. oxysporum (FO), F. fujikuroi (FF), V. lecanii (VL), C. higginsianum (CH) and F. graminearum (FG).

Substance B showed the strongest antifungal activity against V. lecanii (97.4%), C. higginsianum (100%) and F. graminearum
(100%). The inhibition rate of against the latter two fungi was even twice as higher than of the reference hymexazole. Against P.
infestans GC-1, p-3, and F. fujikuroi derivative B showed a moderate level of anti-fungal activity of 20.6%, 27.2% and 29.2%,
respectively. Conclusion: The obtained results are encouraging to study the minimum inhibition concentration, antifungal spectrum
widening of the substance B, and eventually plant growth stimulation studies of substance A. References: 1). Paiva I. R. et al. Ciéncia
e Agrotecnologia 2014, 38 (6), 531-537. 2). Tang R. et al. Chem. Cent. J. 2013, 7, 1-7. Authors gratefully acknowledges German
Federal Ministry of Education and Research (Grant: FKZ 03FH0251X4) for financial support of this work.

KPUCTAJIIYHI MOAU®IKALLL N-(4-TPH®JIYOPOMETHI®EHLI)-4-T1JPOKCH-2,2-JIOKCO-1H-2A°,1-
BEH30TIA3MH-3-KAPBOKCAMIJLY, iX TOCTPA TOKCUYHICTD TA YJIBIEPOTEHHA 1151

Vxpairens I. B., Ilerpymoga JI. O.%, Bonomyx H. 1.2, Boumapenxo I1. C.2
HauionanbHuii papManeBTHIHUE YHIBEpCUTET
? BinHuubKAil HaLiOHANBHA MeauuHmi yHiBepenTeT iM. M.1. Tlnporosa

PekoMeHI0BaHMI 32 pe3yJbTaTaMd CKPHHIHIOBOTO TECTYBaHHS JIO IIODIMONCHOrO0 (DapMaKoJOriyHOro BHMBYCHHS SIK
neperekTHBHMiA ananereruk N-(4-TpudiryopoMerr-genin)-4-rinpokcu-2,2-miokco-1H-2A5 1-Gersoriasun-3-kapGokcamin (I) 3amexHo Bix
00paHNX yMOB OYHCTKH MOXX€ YTBOPIOBATH TpH pi3HI Moau¢ikamii kpuctamiB: maamdakd (popma A), ToHKI mractuku (popma B) Ta
TIOTOBIIEH] TIacTHHKY 3 HarmmBaMu (popma C). 3a manmmvu PCA Bci BOHM MaroTh OHAKOBY KpHCTaliduHy OymoBy. OmHAK TeCTyBaHHS
AHAIBIETHYHHUX BJIACTHBOCTEH, IPOBEICHE Ha Pi3HUX ekcrnepuMenTanbaux Moaensx (“tail flick", rapstua mnactuHka, onTOBO-KHCI KOpUi,
niabeTHyHa MOJiHEHPONAaTisl, eNeKTPOIMIyIbCHE MOAPa3HEHHs CIM30BOT 0OOJIOHKU MPSIMOi KHIIKH) MOKa3aio, mio Gopma KpUCTaiB
aHiTiay I gyxe CUIbHO BIUTHBAE Ha CHITY HOTO 3HEOOITIOI0UOT0 eeKTy.

Mu 3amikaBUIKCh HUM (HAKTOM i MPHUCBSITUIIN JaHe NOCIIHKECHHS! BUBYCHHIO

CF roCTpOl TOKCHY-HOCTI Ta YNIbLEPOreHHOI [ii O3HAYCHHUX BHILE KPUCTATIYHUX

OH O 3 dopm A, B i C. Sk BusiBIIIOCS, 1 I1i BaXKIIMBI JUIS BCSIKOTO JIIKAPCHKOTO 3ac00y

MIOKA3HUKY y BUNAAKY aHUTiNy 1 y 3Ha4Hil Mipi BU3Ha49aloThest (POpMOIO Horo

AN N kpuctaniB. 3okpema, ix LDsg muist mrypiB nepopansHo craHoButs 419, 586 Ta

699 mr/kr, a UDsy 71, 118 Ta 87 mr/kr BigmoBigHo. TakuM 4MHOM, HAMHU

_S=0 OlICp)KAHO IIe OJHE eKCHePHMEHTAIbHE IiATBEP/PKCHHS HEOOXiAHOCTI

\ BCECTOPOHHBOT'O BUBUCHHS MAKCHMAJIBHO JIOCTYITHOI KiJIbKOCTI KPHCTaJIIYHUX

Monubikarii MpUHAMHI THX PEYOBHH, SIKi PEKOMEHAYIOThCS SIK CTPYKTYpH-
| JIiIepH.

CHUHTE3 IMMOXITHUX 1,2,4-TPIA30JIY HA OCHOBI TETEPOLIUKJIIBALIIL TMKAPEOHOBUX KAUCJOT. BYJIOBA
TA BIOJIOT'TYHA JI

VYcenko M. JI., Kammaymenko A. I'., Camemok 1O. T
3anopi3bKuii AepKaBHUN MEIUYHUI YHIBEPCUTET

XiMisi HOBHX FeTEePOLUKIIYHUX CIOIYK € OAHUM 3 HaHIEePCHeKTHBHIIINX HAMPSMIB PO3BUTKY CyCHijbcTBa. Ha OCHOBI HOBHX
CHHTE30BaHHX PEYOBHH 3 KOXKHHMM JHEM 3pPOCTAa€ KiJbKICTh albTePHATUBHUX JPKEPes eHeprii, MPOAYyKTIB arpapHol IMPOMUCIOBOCTI,
noNiMepHUX MarepiaiiB Tomo. Ta He3Bakaloud Ha BEJIMKY KiJIbKICTh HOBHX BIIKPHTTIB CHOTOJCHHS, OZHUM 3 HAaHBaXKJIMBIIIUX
3aMIIAETHCS TUTAHHS CTBOPEHHS HOBHX BHCOKOC(CKTHBHHX Ta MAJOTOKCHYHMX JIKAPCHKHX 3ac00iB. 32 OCHOBHY METY JIaHOTO
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