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WNHpeknno3nuTe areHTH ca MpUYMHA 33 CMBPTTa Ha MWIMOHM XOpa IO CBeTa BCAKa TOJAMHA.
bakrepuannure, rbOMUHUTE U BUPYCHUTE HHPEKIMH, BOJCIIH J0 YCIOKHEHHs, HE MOraT Jja Obaat
JIeKyBaHU 0e3 NpUJIoKeHNne Ha aHTUMUKPOOEH areHT. B cBeToBeH Maiab ce nmonarar HSMMOBEPHU
YCWIMS B Ch3[IaBaHETO U THPCEHETO HAa HOBM aHTUMHUKPOOHM CpE/ICTBA, HO CHHTE3BT HAa HOBH
TaKMBa JIEKAPCTBA € ABIBI M TPyAEH mporec. Jlecerunerus Hapen ce pabOTH U3KIHOUUTEIHO
aKTHUBHO IO CHUHTE3a, 0XapaKTEPU3UPAHETO, U3CIECABAHETO U M3y4aBAaHETO HAa XETEPOLUKIICHU
ChEIMHEHUS. B 4aCTHOCT MMM1a30J10BUs IPHCTEH € OCHOBEH CKEJIET B MOJIEKYJU C pa3iudHU
(apMakoJIOTUYHH  CBOMCTBA- aHTUOAKTEpHATHH, MPOTUBOI'BOMYHM, AHTUHEOIUIACTHYHH,
MIPOTUBOBUPYCHH, aHTUANA0ETHH U Apyru. OT pyra cTpaHa 5-HUTPOUMUIA30JI0BUTE JIEKapCcTBa
ca eIHU OT Hall-e)eKTUBHUTE AaHTUMUKPOOHU areHTu. Te ce oTiryaBar ¢ royisiMo pasHooOpasue B

TCPAINICBTUYIHUTC CHU IIPUIIOKCHUS. OcHoOBeH MNPpEACTAaBUTCII HAa Ta3u rpymna € MCTPOHHUIA30JI-




JIEKapCTBO, KoeTo 61130 70 roAMHM ce mpujiara yCHenrHo cpenry TeKKUTE aHaepoOHU WH(EKITUH.
Ta3u pgparorogumiHa ymorpeba M CepHO3HATa W3MEHYMBOCT HA MHUKPOOHHTE areHTH Kpue
OIMACHOCT OT Pa3BUTHE HA PE3WCTCHTHOCT U HaMalsBaHE e(DeKTHMBHOCTTA Ha METPOHHUAa307. ETO
3alI0 TOHM ce sBABAa MOAXOAAIl OOCKT 3a Pa3IMYHU XUMUYHU TpaHchopMmaluu U CHHTE3 Ha
MoauduIMpaHu HeroBu npousBogHH. LlenaTta e mocTuraneTo Ha mo-p00pu (GpapMakKOKMHETUYHH
MOKa3aTey, peAylupaHe Ha TOKCUYHHUTE €(PEeKTH M HE Ha TOCJICIHO MSCTO pa3lIUpsSIBaHE HA
MOTEHIIMATHATa My OHMOJIOTMYHA aKTUBHOCT. TOBa ompepenu W IeNiTa Ha HACTOsIIaTa HaydHa
pa3zpaboTka, a MMEHHO: CHHTE€3 Ha HOBM M HE ONKCAaHU B JHTEepaTypara IMPOU3BOJIHU Ha
METPOHUAA30J]l, CTPYKTYPHOTO UM OXapakTepuzupaHe U OWOJIOTMYHO U3CJIE/ABaHE 32
aHTHOAKTepUaIHA YYBCTBUTEITHOCT. Y CIICITHO € pa3pa0dOTeH ABYyeTaleH CHHTCTUYCH METOJ] 3a
MoJTy4yaBaHe Ha aMHJId MPOU3BOIHU HA METPOHH/1a30J1, C TOMOIITA HA KOMUTO ca CHHTE3UPAHH JIBE
HOBU NPOU3BOIHU Ha MeTpoHuAa30s1 -MT2 u MT3. [lonydeHnTe HOBU CheIMHEHUS Ca CTPYKTYPHO
oxapakTepusupanu ¢ momomTa Ha FT-IR, H, ¥C-AMP-ananu3 u UV-ViS crnekTpockoncku
aHamu3u. PaspaboreH ¢ UV-VIS CHEKTPOCKONCKHM METOA 3a MpeiABapUTEIHA OICHKA Ha
XUJIPOJUTUYHATA CTAOMIIHOCT Ha HOBOCHHTE3UPAHUTE AMUIHU MMPOU3BOJIHU. METOIBT ONPEIeIis
W3CIeBAaHUTE MOJIEKYJIM KaTo CTaOWUIIHU MpH 3a1afieHuTe yciaoBus. Pa3paboTeHu u BamuanpaHu
ca m3okparnueH HPLC u rpaguenten UHPLC meronu 3a uaeHTHUIIMpaHE HA METPOHMUIA30JT U
HETOBUTE MPOU3BOJIHM CAMOCTOSTEITHO U B CMECH. Y CTaHOBEHO e, 4e rpaaueHtHust UHPLC/UV
METO/I € MO-TIOIXO/ISIII 32 OMPEICIITHE Ha METPOHH1a30J1 U HETOBH MPOU3BOIHU CAMOCTOSATEIIHO U
B cMmecH. [IpunokeH e TeopeTHdeH MOJeN 3a OlleHKa Ha MOTEeHIMaTHaTa KO)KHAa MeTa0OIUTHA
aKTUBHOCT Ha METPOHMA30Jl U HETOBUTE HOBOCHHTE3MpaHW MpOU3BOAHU. B pesynrtar Ha
npoBeaeHus: QSAR Toolbox ananu3 e ycTaHOBEHO, Y€ HOBHUTE aMJHM TMPOW3BOJHU HMMaT
MOTEHIMAN 32 KOKHA METabOJIMTHA aKTUBAIIMS 3a pa3juKa OT U3X0IHaTa CTpyKTypa. [Ipmioxen e
Y TEOpETUYEeH MOJIET 3a OIIEHKA Ha MOTEHIIMATHUS MUKPOOEH MeTaboIn3bM Ha METPOHUAA30I U
HeroBute mpou3BoAHu. B pesynrar Ha mpoBenenus QSAR Toolbox ananu3 Ha cumynaTop Ha
MHUKPOOEH MeTa00JIM3bM C€ YCTAHOBH, Y€ M3CICABAHUTE ChEAUHEHUS MPETHPISABAT METa00JIMUTHA
aKTHBAIMs C TOTEHIWAHA BB3MOXXHOCT 3a oOpa3yBaHe Ha 59 merabommra 32 MT2 u 72
MeTtabonuta 3a MT3. OneHeH € aHTUOKCUIAHTHHS TIOTEHIIMAT Ha HOBOTIOTYYCHHUTE TIPOU3BOIHU
Ha METPOHM]IA30J1 TOCPEACTBOM JIBa MOJIX0/1a — CIOCOOHOCT 3a eleKTpoHeH npeHoc — ABTS-tecr,
nmpeHoc Ha BogopojaeH arom - DPPH-tect. IlomyuenuTe naHHM TmOKa3BaT IMIIca Ha

AHTHOKCHAaHTHA aKTUBHOCT, KOATO CC€ ObJIDKW Ha CTPYKTYPHUTC 0COOEHOCTH B HOBOIIOJIYYCHHUTC



npou3BogHU. ONHUTHO € YCTaHOBEHAa MHUKpOOHAaTa 4YyBCTBUTEIHOCT Ha HOBUTE aMHIHU
MIPOU3BO/IHYU CIPSAMO KIMHHUYHH M30JaTH U peepeHTeH 1maM. Y CTAaHOBEHO €, Y€ BbBEXK/IaHETO Ha
aMuJiHa Ipyla B CTPYKTypara Ha METPOHUJA30JI0BUTE IIPOU3BOJIHU BOAM 10 I10SBA HA I10-CUJIHA
aHTUMUKPOOHA aKTUBHOCT Cpelly M3CIICABAHUTE KJIMHUYHU M30JaTH U pedepeHTeH lam B

CpaBHCHHE C MCTPOHHJA30.I1.

Sylvia Yordanova Atanasova-Stamova. Synthesis and characterization of substituted imidazole

derivatives with potential biological effect. Medical University-Varna, 2021.

Infectious agents cause the death of millions of people worldwide each year. Bacterial, fungal, and
viral infections leading to complications cannot be treated without the use of an antimicrobial
agent. Worldwide, enormous efforts are being made in the creation and search for new
antimicrobial agents, but the synthesis of such drugs is a long and difficult process. For decades,
work has been extremely active on the synthesis, characterization, research, and study of
heterocyclic compounds. In particular, the imidazole ring is the main skeleton in molecules with
various pharmacological properties, e.g., antibacterial, antifungal, antineoplastic, antiviral,
antidiabetic and others. On the other hand, 5-nitroimidazole drugs are one of the most effective
antimicrobial agents. They are distinguished by the great diversity in their therapeutic applications.
The main representative of this group is metronidazole, a drug that has remained an invincible
fighter against severe anaerobic infections for almost 70 years. This long-term use and the serious
variability of microbial agents hide the danger of developing resistance and reducing the
effectiveness of metronidazole. Therefore, it is a suitable object for various chemical
transformations and the synthesis of its modified derivatives. The goal is to achieve better
pharmacokinetic indicators, reduce toxic effects, and last but not least, expand its potential
biological activity. This determined the purpose of the current scientific development, namely: the
synthesis of new derivatives of metronidazole and those not described in the literature, their
structural characterization, and biological testing for antibacterial sensitivity. A two-step synthetic
method for the obtaining of metronidazole amide derivatives was successfully developed, with the
help of which two new metronidazole derivatives - MT2 and MT3 - were synthesized. The new
compounds obtained were structurally characterized using FT-IR, 'H, *C-NMR, and UV-ViS
spectroscopic analyzes. The UV-VIS spectroscopic method has been developed for preliminary

evaluation of hydrolytic stability of newly synthesized amide derivatives. The method defines the



molecules studied as stable under the specified conditions. Isocratic HPLC and gradient UHPLC
methods for the identification of metronidazole and its derivatives alone and in mixtures were
developed and validated. The gradient UHPLC/UV method was found to be more suitable for the
determination of metronidazole and its derivatives alone and in mixtures. A theoretical model was
applied to evaluate the potential skin metabolic activity of metronidazole and its newly synthesized
derivatives. As a result of the QSAR Toolbox analysis performed, it was found that the new amide
derivatives have potential for skin metabolic activation in contrast to the parent structure. A
theoretical model was also applied to evaluate the potential microbial metabolism of metronidazole
and its derivatives. As a result of the QSAR Toolbox analysis performed on a microbial metabolism
simulator, it was found that the investigated compounds undergo metabolic activation with the
potential to form 59 metabolites for MT2 and 72 metabolites for MT3. The antioxidant potential
of the newly obtained metronidazole derivatives was evaluated using two approaches: electron
transfer ability ABTS test, hydrogen atom transfer DPPH test. The data obtained show a lack of
antioxidant activity, which is due to the structural features in the newly obtained derivatives. The
microbial susceptibility of the new amide derivatives was experimentally determined against
clinical isolates and a reference strains. It was established that the introduction of an amide group
into the structure of metronidazole derivatives leads to the appearance of stronger antimicrobial

activity against the clinical isolates studied and reference strains compared to metronidazole.

B3. Xa0uiuranmoneH Tpya — MoHorpagus

IToTreHuMa BT HA IPHPOJHUTE ChbeIMHEHNS B cipaBsineTo ¢ AMP
Emepulmume MAaciaa - nojae3€eH CblO3HUK 6 60p6ama C namoceHume

MenuuuHckn yHusepenuter-Bapha, 2023

HacrosmusT Tpya € mocBeTeH Ha Haii-akTyanHara 3a C30 TemaTHKa CBbp3aHa ¢ HapacTBallaTa B
riobaneH mamad aHTHOMOTHYHA PE3UCTEHTHOCT, KaTeropusupana ot C30 cpen necerte Haii-

roJieMH 3aIUlaxy 3a YOBEIIKOTO 37pase. B II'bpBa rinaBa Ha MoHOrpadUUYHUS TPYA C€ pasriiexaa




orpoMHOTO 3HaueHWe Ha AMP 3a 4oBe4eCTBOTO B HACTOSIIMS MOMEHT. AHTHUMHKPOOHHTE
JieKapcTBa OE3CMOPHO MPEIN3BUKBAT PEBOIIOIMS B JICUCHUETO HA MH(EKITNO3HUTE 3a00JIIBaHUS U
C TSIX C€ MOCTUTa CHACsBAHETO HAa MHOI'O YOBEIIKHU >KMBOTH. [IpOIBIKUTEIHOCTTA HA YOBEIIKHUS
YKUBOT C€ € YBEJIMYHIIa CPEIIHO ¢ 23 TOJAMHM, CJIe/I BbBEKIAHETO Ha ITbPBUSI aHTUOMOTHK mipe3 1910
r.. C ycmexa B JieueHUETO Ha UH(EKIIMO3HUTE 3a00JIIBaHUSI CE YBEIMUaBAT U Bb3MOXKHOCTUTE 32
W3BBPIIBAHE HA PA3IMYHUA CHBPEMEHHU MEIUIIMHCKHU MPOLEAYPH, BKIIOUYUTEIHO XUPYPTHYHU
WHTEPBEHIINH, JICUCHHEC HA HEOIUTACTUYHM 3a00JISIBaHUs, TPAHCIUIAHTAIUS HA OPTaHH U JIPYTH.
[Tone3noTo AeiicTBre Ha AHTUMUKPOOHUTE CpeicTBa 00aye J0 royisiMa CTENeH € KOMIIPOMETHPAHO
OT mosiBaTa Ha (DeHOMEHa Ha aHTUMUKpOOHa pe3ucteHTHOCcT (AMP). Tsa ce nmedunupa kato
CIIOCOOHOCT Ha MUKPOOPTaHU3MHUTE JIa OIIEIISBAT U J1a ObJaT )KU3HECIIOCOOHH IO/ BB3/ICHCTBUETO
Ha aHTUMHKpOOHU arenTu. AMP e ciencTBue ot ecrecTBeH mo00p U reHeTuyHu myTaiuu. Ho B
rojsiMa CTENEH 3a Pa3BUTHUETO I ca OTrOBOPHU MHOIO YOBEHIKM (DAKTOPU KaTO HEMpaBUIHA
ynotpe0da Ha aHTUMUKPOOHHU CPEJICTBAa B XyMaHHATa U BeTEpUHAPHATA MEIUIINHA, JIOIIH XUTUEHHH
YCJIOBHSI B 3JpaBHUTE 3aBEACHUS WM B XpaHUTEIHATA BEpUra, yJECHSABAIIM IPEIaBaHETO Ha
PE3UCTEeHTHU MUKpoopranu3mMu. C TeueHrne Ha BPEMETO BCUYKO TOBAa HamMalsiBa TeparneBTUYHATA
eduKacHOCT W e(EeKTUBHOCT, M B KpailHa CMeTKa MpeBpbIlla AaHTUMUKPOOHHUTE CpEACTBa B
6e3none3Hu. Hakon HOBU MonuduULIMpaHy IaMOBE HaMallsABaT IIAaHCa 3a MOAXO/AIIA Teparus Ha
MAlUEHTUTE, TPUUUHIBANKA TBJIOOKHA TOCIEACTBUS, BOACIIM 10 3a00JsIBaHE CMBPTHOCT HIIH

KIIMHUYHU YCIOXKHCHU.

3acernara e Bpb3kata Mmexxy Covid-19 u AMP B cBeinHaTa Ha manaemusra mpe3 2020 r., KoSTo
ch3mane Oe3mpele/ieHTeH CIICHApHi 3a JICUCHHWE Ha MOJO3MPAHU WM JIOKa3aHW OaKTepUaTHH

MH)EKINH ¢ aHTUOUOTHIIN.

[IpencraBenu ca M 4acT OT MPEANPUETUTE KbM MOMEHTA IJ100aTHU MEPKH 3a cripaBsiHe ¢ AMP,
KaKTO ¥ KOHKPETHH IUJIAHOBE 3a JICHCTBHE HA CBETOBHHU 3[PAaBHH, HAI[MOHATHH W OOIIECTBEHU
OpraHu3alliy 3a mpoTuBoeicTBre. Onucanu ca AEMHOCTUTE B TIOCOKA HA CIIPaBsiHE ¢ mpobiema u
THPCEHETO Ha alTepHATUBH, KOUTO ce 3a0xeHu B [ modanen rias 3a neiicteue (GAP) u ['mobanna
AHTUMUKPOOHA PE3UCTEHTHOCT U CUCTeMa 3a HaOmtoeHne Ha yrotpedara (GLASS), Esponeiicku
mJaH 3a aeicreue ,,EqHo 3apase”. B nonbinenue kuM ,,Enunen 3apaBen noaxon®, npes 2015 r.
C30 craprtupa nporpama 3a ympasiieHue, cBbp3aHa ¢ AMP, usBectna kato ['moGaneH miaH 3a
nericteue, dokycupad Bbpxy AMP (GAP-AMR). To3u miman mma 3a 1ien jga rapaHTupa, 4e

I/IH(beKHI/IOSHI/ITe 3a00/IIBaHK BUHATX MOTaT Ja 6T)I[aT YCIICHIHO JICKYBAHHU U ITPECAOTBPATCHU YPE3



3ama3BaHe HAa AHTUMHKPOOHHTE CPEICTBA IO OTTOBOPEH HAYMH C MOAXOJSIIA JOCTBHITHOCT U
MIPOBEPKH Ha Ka4yecTBOTO. BHuUMaHMe e oTheneHo W Ha (akra, 4e ToyisiM Opoil MmpoydyBaHHS
MIPEHACOYBAT BHUMAHUETO OT YOBEUIKM KbM II0-CEPHO3HU (akTopu, nomnpuHacsium 3a AMP,
U/IBAIllM OT HPWJIOKCHUETO HAa AHTUOWOTHUIM B KMBOTHOBBICTBOTO. CEJICKOCTONAHCKHUSAT CEKTOP
HE € AaCHBEH YYaCTHUK B T€3M MEPKH M [T0eMa ITPOAKTHBHA POJIsl B OCUTYPSBAHETO HA OTTOBOPHA
ynorpeba Ha JIeKapcTBa BbB BETEPHHApHATa MEAMIMHA 4pe3 pa3pabOTBAaHETO Ha Ppa3IUdYHU
porpaMM 3a yhpaBleHHE Ha aHTUMHKpoOHUTE cpenctBa. RUMA (AnmaHc 3a OTIOBOPHO
M3I0JI3BaHE Ha JIEKapCTBa B CEJICKOTO CTONAHCTBO) HAchpyaBa HWHOBAaTUBHU YCHJIHMS 3a
noJ00psiBaHe Ha OTTOBOPHOTO H3IIOJI3BAHE HA JIEKAPCTBA, KAaTO CHIIEBPEMEHHO CE€ rapaHTupa

OIITUMAJIHO 3APpaB€ U XyMaHHO OTHOHICHHUC KbM KUBOTHUTC.

HampaBen e o030p Ha nmanHu 3a AMP B EBpona um boiarapus. Ilonacrosimem mokian Ha
EBporeiickara Mpexa 3a HaOMOeHHE Ha aHTUMUKpoOHaTa pesucteHTHOCT (EARS-Net) obsiBen
mpe3 2022 r., o6o6maBa gannute 3a AMP B EBpomna 3a nepuon 2017-2021 r. JIBageceT u 1eBET
nbpxaBu  oT EBpomelickust cbio3/EBponeiickoro ukoHomuuecko mpoctpaHctBo (EC/EUII)
ChOOIIIaBaT 32 CITyyau Ha MAaTOreHH C aHTUMUKPOOHA PE3UCTEHTHOCT KbM EBporneiickaTa Mpexa 3a
HaOoieHre Ha anTuMuKpoOHaTa pesucteHTHOCT (EARS-Net) 3a 2021, Bb3 0CHOBa Ha JJaHHU 3a
WHBa3WBHU OaKTepUAHW W30JaTH (M3BJIEYEHU OT KpPBB WM LEepeOpOCHUHAIHA TEYHOCT).
JlBajmeceT u oceM ABpKaBH CHOOIIABAT 3a CIydyad Ha BCHYKUTE OCeM OaKkTepuaiHH BHUJA,
nabmonasanu or EARS-Net (Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa,
BuoBe Acinetobacter, Streptococcus pneumoniae, Staphylococcus aureus, Enterococcus faecalis
u Enterococcus faecium), mokaro eana abpkaBa (I'bpiius) choOlIaBa JaHHH 3a BCHYKH

OakTepuaHi BUIOBE C M3KIIIOYEHUE Ha S. pneumoniae.

[TonpoOHO ca pasriegaHu U OCHOBHM NPUYMHU M BEPOSTHU MEXAHHW3MM 32 pPa3BUTHE Ha

PE3UCTCHTHOCT CpCIly MCAUIUHCKHN 3HAYUMU ITATOI'CHU (6aKTepI/II/I, (I)YHFI/I)

[Tocneanara yact ot [IbpBa rJ1aBa € NOCBETEHAa Ha OCHOBHUTE CTPAaTErny, Mpujiaranu B 0opbata
c AMP. TloBe4yero OT TSIX ca HAaCOYEHH KbM MOIU(HUKAIMU U YCHBBPIICHCTBAHE HA CTapHUTE
MOJIXOAM, KOMOWHAIIMK OT MOAXOJM M BKJIIOUBAHE Ha HOBU PECYpPCH, KOUTO HE Ca U3IMOJI3BAHU J10
MoMeHTa. OCHOBEH aKLEHT € IOCTaBeH BbpPXY HPHUPOJIHUTE ChEIWHEHUS U (uUTOTEepamnusTa.
[IpupoanuTe NPOAYKTH Ca OCHOBEH U3TOUYHUK HA HOBU MOJIEKYJTHU €TUHUIIM 3a TOYTH BCSIKO €THO

3a0oisBane. B HCTOPUYCCKH ACIICKT T'OJIIMa 4aCT OT BEYC ITO3HATUTC aHTI/IMI/IKpO6HI/I ar¢HTHu umMart



MPHUPOJICH MPOU3XOJ. BredaTisBamo € CTPYKTYPHOTO pa3HOOOpas3ue M CIIOKHOCT, KOETO Te
MpUTEkKaBaT B CPaBHEHUE CbC CUHTETUYHUTE Ki1acoBe. CBeToBHarta 3/ipaBHa opranuzanus (C30)
HachbpyaBa M3MOJI3BAHETO HA JICYEOHH PACTEHHS KaTO CPEACTBA 3a MOAIbpIXKAIA TEpanus MpH
JUIcaTa Ha KOHBCHIIMOHAIHO JICUCHHE. AHTUMHKPOOHUTE CHhEIMHCHUS, U30JIUPAHU OT JICYCOHH
pacTeHus (€KCTpaKTH, €TEPUYHU Macjia) MOTaT Ja MHXHOMpAT pacTeka Ha OaKTepuu, T'bOWYKH,
BUPYCH ¥ TIPOTO30M TIO MEXaHW3MH, Pa3UYHH OT TE3M Ha H3MOJI3BAaHUTE B MOMEHTA
AHTUMHUKPOOHH CPEJCTBA W MOPATU TOBAa MOTAT Ja MMAT 3HAYUTEIIHA KIMHUYHA CTOWHOCT TpHU
JICUCHUETO Ha PE3UCTEHTHH MUKPOOHU miamoBe. Hsikou OT Te3u aKTHBHU ChEIUHEHHS ITOKa3Bar,
KaKTO TMPHCHINA AaHTUOAKTEpHalHA aKTUBHOCT, Taka W CBOWCTBA 3a MoAM(HIMpaHE Ha
aHTHOMOTHYHATA PE3WCTEHTHOCT, a JPYrd Makap M caMHu 1o cebe cu ja He ca e)eKTUBHH KaTo
AHTHOUMOTHIIN, KOTaTO C€ KOMOMHHMPAT ¢ aHTUOMOTHIIMA, MOTAT JIa TIOMOTHAT 3a MPEOO0JIsIBaHEe Ha

AHTHOMOTHYHATA PE3UCTCHTHOCT IIPpH 6aKTCpI/II/ITe.

Bropa riaBa u3Lsio € NocBeTeHa Ha aHTUMHUKPOOHUTE MpUPOIHHU chenuHeHus. [lonpobHo ca
U3JIOKEHU JIaHHM, JTOKa3Ballld aHTUMHUKPOOHATa aKTUBHOCT Ha Pa3JIMYHU HPUPOJHU ChEAMHEHUS
Ha 0a3a Ha CBETOBHHUS ONMT. BbIpeku CTpyKTYpHOTO UM pa3HOOOpa3ue Te ca KiIacu(pUIMpaHH
KaTo: aJKaJlOMJIW, AaleTUICHW, HUPUJOUIM, KCAHTOHH, KyMapHHM, JIUTHAHH, MaKpOJIUIH,
MOJIUIENITUAN, CTEPOUJIHU CAllOHWHHU, TepreHouaH, (aBoHOuAM, H3odIaBoHOMIH, (eHomH,
XMHOHM. AHTHMMUKPOOHHTE UM CBOHCTBA ca OILIEHEHH CIpPSIMO XETEepOreHHH MHUKPOOHH
IIPUYMHUTENN, KOETO JI0Ka3Ba MOTEHIMAJla HAa NMPUPOJAHUTE HW3TOYHHMIM B THPCEHETO HAa HOBU
AaHTUMH(EKIMO3HU areHTu. B omuT 3a crpaBsHe ¢ HapacTBallaTa 3aruiaxa 3a OOIIECTBEHOTO
31paBe B pe3yaTtar Ha AMP, ronsima yact or HayyHUTE MyOIMKAUU TOJIKPENSIT (POKYCHpPaHETO
BBpXY JieueOHUTE pacTeHHs. Te ca obelaBall H3TOYHUK HA MOTEHIIMAIHU HOBU aHTUOMOTHIIN 3a
CripaBsiHE ¢ MH(EKIMH, MPUUYUHEHH OT PE3UCTEHTHU OaKTepHUal HM MAaTOTe€HH, ThH KaTO TOJSIM

IMPOLECHT OT ChbIICCTBYBAIIUTC (bapMaHeBTI/I‘-IHI/I MPOAYKTH Ca C PACTUTCIICH IMPOU3XOI.

Tpera riaBa npejacTaBs eTepUUYHUTE Macia KaTo MOJE3eH ChIO3HHMK B OopOaTa ¢ maTOreHuTe.
[Tonueprana e pondTa Ha TpagUIIMOHHATA MEAUIIMHA KaTO BaXKEH €JIEMEHT OT 3/IpaBHUTE YCIyTU
0 cBeTa. B HAKOM CTpaHU TS UMa AbJTra UCTOPUS 3a OJIbpKAHE Ha 3PABETO, 3a MPOPHUIAKTUKA
U JeueHue Ha 3aboisiBaHus, ocobeHo xpoHnuHU. He cimywaitno C30 pa3paboTBa cTpaTerus 3a
TPaJUIIMOHHATA MEIUIMHA, KOSTO Ied Jbp)KaBUTE-WICHKHM Ja T[oJy4yaT I[OJKpena B
OTOJI30TBOPSIBAHE HA MOTEHLUHUAIHMSI MPUHOC HAa TPaJWMLMOHHATA MEIWIIMHA 3a 3IpPaBEeTO U

CTPEMEIK KbM 0e30macHO M e(l)eKTI/IBHO npujiaraHe Ha TpaJuloUuOHHATa MCEAWIMHA, 4YpE3



peryJlupaHeTo, H3CJIECIBAHETO M HWHTEIPUPAHETO Ha TPAAUIMOHHU MEIAUIMHCKU MPOIYKTH.
[TonacTositiemM rojisiM MPOLIEHT OT CBETOBHOTO HACEJICHHE MpuJiara TPaJUIMOHHU JIEKApCTBA HA
pacTuTellHa OCHOBA 3a JICUCHHE HA PA3IUYHU MPOOJIEMH C YOBEUIKOTO 3/paBe, BKIIOYUTEITHO U

CTCPpUYIHU Macjia.

ETepuunute Macna ca CIOXKHHM CMECH OT OMOAKTUBHHM ChEAMHEHUS C HHUCKO MOJIEKYJTHO TErJo,
CUHTE3MPaHU OT PaCTEHUATA, IPUCHCTBAIIM B JIMCTATa, CTHOIATa, IBIIKH, CEMEHA, IIJI0JJOBE, XKJIE3U
U 1BeroBe. JleTIMBUTE ChEIUHEHMS, NMPUCHCTBAILM B TAX, MMAT Pa3IUYHU €PEKTH, KOHUTO
BKJIIOYBAT aHTHOAKTEPUATHO, IPOTUBOTBONYHO, HHCEKTHIIMIHO, aHTUBUPYCHO JACHUCTBUE, a CHIIO
Taka MOraT Ja IIPUBIMYAT OIPEAEICHM HACEeKOMHM MJI M Ja I'M 3alIUTaBaT OT HENpPUATEIH.
CpolicTBaTa Ha €TEPUYHMUTE Macja OT BCEKM PACTUTEJIEH BHJ Ca CBbP3aHU C BTOPUYHMUTE
MeTa0OJIUTH, TPOU3BECHH OT PACTEHUETO, KOUTO BKJIFOUBAT XMMUYHU ChEIMHEHHSI KaTO TEPIIECHH,
(eHMTIPOaHON N, AIJEXUIN, ECTEPH, ATKOXOJIN U KeTOoHHU. Hali-roisiMara rpyma ca TepreHuTe
U TEXHUTE KHUCIOPOJHU Npou3BOAHU. lIpumepn 3a MOHOTEpHEHM Ca JIMMOHEH, p-LIUMEH, Y-
TeprnuHeH, cabuHeH u B-mupueH. TepneHouauTe ca pe3yaTar OT €H3UMHM MOAM(UKALUU Ha
TEPIIEHUTE U XUJIPOKCUIIHU IPYIH, U ca OTTOBOPHU 3a aHTUMUKPOOHOTO AelcTBre. KaTo mpumepu
MOrar Ja ce 1oco4ar KapBaKpoJj, TUMOJI, MEHTOJI, O-TEPIIMHEOI U T€PAHUOJ. XUMUYHUAT ChCTAB
Y KOHLEHTpALMs Ha eTEPUYHHUTE Macja MOraT Jja BApupaT MKy pa3INYHUTE PaCTUTEIIHU BUI0BE
U JI0pM B PaMKHUTE Ha €IWH U ChIIM BHJ, MOpPaJAM BapHallud BBB BPEMETO Ha NpHOUpaHEe Ha
pekonTarta, KIMMAaTU4YHHU YCIIOBHsA, YaCTH OT PACTEHHMETO, METOJ] Ha U3BJIMYaHE, CYLIEHE U

ChXpaHEHHUE.

AKI_IGHT’BT B TpeTa rjiaBa € BbpXY JOKa3aHOTO aHTI/IMI/IKpO6HO JIeliCcTBHUE Ha CTCPUYHUTEC Macjia,
KOCTO IMOHAKOra C€ CBbp3Ba CbC CUHCPTU3MBT, KOHTO ce Ha6n10)1aBa MCKAY OTACITHUTC CbCTaABHU
koMIoHeHTH . OCcBeH ToBa JIEHCTBHUATA HA HIKOJIKO CTCPHUYHU Macjia Morar aa cc KOM6I/IHI/IpaT C
oejl TbpPpCEHC Ha AHTArOHUCTUYHH, AAUTHUBHU W CUHCPIUYHU e(l)eKTI/I. HpO6J’ICM’bT C AMP,
pasricaaH B H'pra rjiaBa, oucepraBa fACHO CCPHUO3HUA Mama6 U PUCKOBETC 34 CBCTOBHOTO
HACCJICHUC, aKO HC CC HAMCPAIT HAACKIHU U e(beKTI/IBHI/I AJITCPHATUBH. E}IHa OT TC3U AJITCpHATUBH
CC KpH€ MMCHHO B CTCPHUYHUTEC MacCjia U TCXHUTC JOKa3aHU aHTI/I6aKTepI/IaHHI/I, q)yHFI/IHI/IJIHI/I,
AHTUBUPYCHU U aHTHHpOT030ﬁHH cBoiicTBa. Te3u C(I)CKTI/I, KaKTO BC€UC CTaHa sICHO CC OIIPCACIIAT

OT CJIO)KHHA UM XUMUYCH CbCTAB U PA3JIMYHUTC MCXAaHU3MU HA JIeiicTBUe CIIpsAMO MMAaTOI'CHUTC.



[Togpo6HO ca omMcaHW MEXaHW3MUTE Ha AaHTHOAKTEpUATHO W AHTUMHUKOTHYHO JEHCTBHE HaA
eTepuyHUTE Macia. JlokasaHa e 6e3cropHaTa UM aKTyaJIHOCT KaTO TMOTEHIIMAIHA aHTUMUKPOOHU
areHTH KaTo Cca M3JI0’KEHHU JaHHU 3a MPOBEACHHU M3CJEABAHUS C TAX CPEILy pa3IMuHU MaTOTCHU

npe3 nocneanute 10 roguHu.

YerBbpTa IJ1aBa BKIIOYBA PE3yATaTH OT NPOBEACHH COOCTBEHU H3CIEABAHMS C Pa3IHYHU
eTepuyHH Macyia oTHocHO TexHusi FTIR ananu3 u 3a orieHka Ha aHTUMUKPOOHUSI UM MOTEHITHAIL.
[IpoBenenu ca cepus OT MUKPOOHUOJIOTUYHU €KCIIEPUMEHTH U Ca MPUIIOKEHH Pa3IMuYHU METOAH 3a
JI0Ka3BaHE Ha TSAXHATa AHTUMUKPOOHA aKTUBHOCT, KAKTO CAMOCTOSITEIIHO, TaKa U B KOMOWHAIIHS C
JPYTH CheIMHEHUS, BKIFOUUTETHO JiekapcTBa. Pesynrarure ca oopMeHH KaTo OTIICITHH JOKIIAIH,
MpeICTaBIUKY JaHHUTE OT MPOBEACHUTE EKCIIEPUMEHTH, HH(pOpMAaILUs 32 TPUTI0KEHUTE METOIU U

AHAJIMTUYHU TCXHUKU, KAKTO U TUCKYCUH CBBP3aHU C ITOJTYUCHUTE PE3YyJITaTU.

AHanu3bT Ha ETEPUYHUTE MAclia U3UCKBA CIIOKHU U CHIIHO CIeM(PUYHU TEXHUKH 32 YTOUHSBAaHE
Ha CbCTaBa U JICTIMBUTE KOMIOHEHTH. ['azoBara Xpomarorpadus ¢ MacCHeKTpaiHa JETEKIIHs
(GC/MS) e OCHOBHHSAT W Hali-yHHBEPCAICH aHATUTHYCH METO]| 32 KAYECTBCHO M KOJHMYECTBEHO
OINpEJIEIIHE HA ChCTaBa HAa TE3U CJI0KHU CMecH. T e cTaHIapTHA TEXHUKA, U3I10I3BAIlA PA3IMYHA
¢da3u u pa3mMepu Ha KOJOHATA 32 pa3/eNisiHe Ha KOMIIOHEHTHUTE, 3a IBJIHOTO UM OXapaKTepU3upaHe
U JIOpU TAXHOTO H30JMpPAaHE 4pe3 IpenaparuBHU NOpuioxkeHus. [lpuwnoxumum ca u apyru
anamutuaan Metoan kato HPLC, NMR wu np. U3nmbnnenuero Ha xpomaTorpad)CKUTE METOAH €
CBBP3aHO CBbC CJIO’)KHAa MPOOONOJrOTOBKA, OCUTYypsSBaHE Ha CTaHAAPTHU CYOCTaHIUU U
Pa3TBOPUTENH C BUCOKA CTENEH Ha uncToTa. OT Apyra cTpaHa €eTepUYHUTE Macia ca HETOJISPHU U
HE C€ CMECBAaT C BOJAa M NOJIAPHU PAa3TBOPUTENU. ToBa € MpeArocTaBKa 3a Bb3HUKBAHE Ha

3aTPYAHCHUS IPU MPHUIIOKCHUC HA XpOMaTOFpa(l)CKI/I MCTOJH 3a TCXHUS aHAJIN3.

Jlpyra TexHHKa, KOSATO MOXE Ja ce NPUIOXKM 3a WUACHTU(DUKAIHMS U YCTaHOBSIBAaHE
ABTEHTUYHOCTTA Ha pa3auvHu BemecTBa € Y criekTpockoricku ananus. Toil € 0bp3 METO, KOUTO
HE M3HMCKBa CIJI0’KHA MPOOOIOArOTOBKA U € JeceH 3a pabora. MH(ppauepBeHaTa CLIEKTPOCKOIUS C
tpanchopmanus Ha Oypue (FTIR) npuaodu momyasipHOCT KaTo alTepHATHBA HA TPAJAULIMOHHHUTE
noaxou, 6azupanu Ha GC. BeIipeku ToBa Morar a Bb3HUKHAT HAKOU 3aTPyIHEHUS P HEHHOTO
MpujIaraHe Karo METOJ 3a aHaju3 Ha €TepUYHH Macja U PACTUTENHHW eKcTpakTh. Hampumep
pPACTUTEITHUTE EKCTPAKTH M €TePUYHH Maclia ca MHOTOKOMIOHEHTHH CMECH M TIOJYYCHUTE

I/IH(bpa‘{CpBeHI/I CIICKTpU OOMKHOBEHO ca JoCTa CI0XKHHU. P A3TBJIKYBAHCTO Ha UBUIUTC MOXKC d



ObJe TpyAHA 3aJlaya MOpPaJH CIIOKHOCTTa Ha KpalHUs CIIEKThP, Thil KaTo Beska (QyHKIIMOHATHA

rpyma B €Ha MOJICKYJIa IOIIPHUHACA 3a HCTO.

OTcHeTH W aHAJIM3MpaHH ca CIEKTPU Ha eTepHYHHM Macia oT ceM. Lamiaceae, Zingiberaceae u
Rutaceae. M3non3Banu ca o Tpu npobu erepuuru Macia ot Orignaum vulgare, Thymus vulgaris
u Lavandula angustifolia na Tpu pa3nuunu npousBoautesis. M3ciensanu ca oiie Y4eTUPH CTCPUIHH
Maciia OT IpeACTaBUTENIM Ha ceMeiicTBo Zingiberaceae-Curcuma spp., Zingiber officinalis u
Rutaceae-Citrus limon, Citrus sinensis. Bcuuku erepuyHy Macia ca 3aKylleHH OT ThProBCKaTa
Mpexka U ca ¢ 100% uuncrora. CrieKTpuTe Ha €TEPUYHUTE Macila OT PUraH Ha TPU Pa3IU4HU
NPOU3BOJMTENS MMOKA3BaT, Y€ TE Ca HANBIHO WICHTUYHH. Pa3iuvKu ce MOsBSIBaT B 30HATA Ha
NPBCTOBHS OTIEYATHK MPH STEPUYHOTO MACIO Ha BTOPHUS MpoM3BOAMTEN. Te Hail-BEpOsITHO ce
JBJDKAT Ha MPUCHCTBUETO HA JOMBIHUTEIHA KOMIIOHEHTH BKJIIOYMTEIHO aau(aTHH U apOMaTHU
BBIJICBOIOPO/IH, B TOBA ETEPUYHO MACIIO, KOUTO JIMIICBAT B OCTAHAIKMTE IBE Mpobu. B criekrpute
Ha CTEPUYHM Macjia OT MallepKa ChIIO Ce HAOII0[aBa WACHTUYHOCT Ha CHEKTPATHUTE KapTHHH.
3abens3Ba ce HUCKO MHTEH3MBA IIMPOKa uBuua npu 1690 cm™! B criekThpa Ha €TepUYHOTO MACIIO
Ha TBPBHS MPOM3BOIAMTEIN, KOATO C€ ACOIMHUPA C JIOMBIHUTEIHOTO MPUCHCTBHE HA €CTEPU U
KapOOKCHJIHM KHCCIMHH. B MacioTo OT BTOPHUS MPOU3BOJHMTEN C€ 3a0eis3BaT MAaJKO II0-
WHTEH3UBHM WMBHIIM Ha HSIKOW OT KOMIIOHEHTHTE, KOETO BEPOSTHO € CBBP3aHO C TIAXHOTO

KOJIMYCCTBCHO CbABPIKAHUC.

CriekTpuTe Ha €TepUYHO Macliio OT JaBaH/AyJa ChIIO HAI'BJIHO ce mpunokpusar. Habmonasa ce
€/IHa MUHHUMAaJHa pa3liuKa B CIIEKThbpa Ha €TEPUIHOTO MACJIO OT TpeTus mpousBoauTen. Hannuna
e jgombnHUTENHa MBMHA npu 1050 cml, koATO BEpOATHO € CBBbp3aHA C NPHCLCTBUE HA

AOI'BJIHUTCIIHA AJIKCHOBU IMMPOHU3BOJHH.

[TapanenHo ce moka3BaT M oOmuUTe 3a ceM. Lamiaceae xapakTepUCTHYHU HBHUIM, KOUTO
MIPUCHCTBAT B CIIEKTPUTE HA ChOTBETHUTE €TepUYHH Maciia. CieiBalusaT aHalu3 OTHOBO € CBbP3aH
C OTCHEMAHETO U CPaBHSBAHETO Ha CIIEKTPU HA €TEPUYHU Macjia OT €IHO M CBIIO CEMEICTBO U
TBPCEHE Ha CXOJCTBO MEXIY TAX. M3cnenBanu ca Be €TepuUYHU Macia OT JUMOH M MOPTOKAJ OT
ceM. Rutaceae, 3akyrneHu OT €1MH U ChII Tpou3BoaAuTeNl. OCHOBHUTE KOMIIOHEHTH 32 JIBETE MPOOH
ca JIUMOHEH, 0~ U B-TIMHEH, MUPILIEH, TepnuHeos, cabuHeH. HalnrogaBa ca M3KIIIOUNUTEIHO TOJISM
MPOLIEHT Ha CXOJCTBO MEXIy cpaBHeHUTEe crekTpH. [lomoOeH e u pe3yntaThT B aHaiu3a Ha

CIICKTPUTC HA CTCPUIHU MacCJla OT CCM. Zingiberaceae. Hpe)lCTaBCHI/ITC CIICKTPU Ca OTHOBO OOCTa



UJCHTUYHU U ChIBPKAT XapaKTePUCTUUHH a0COPOIIMOHHU CUTHAIM, OTTOBAPSAIIN HA ChbeMHEHHUS,
XapakTepHH 3a ceM. Zingiberaceae. AGCOPOIMOHHUST CUTHAT B CIIEKThpa HA ETCPUUHOTO MACIIO
oT KypkyMma nipu 1744 cm™ oTroBaps Ha BUOpanuKTEe Ha KapOOHWIHA Ipyna. VIMEHHO B MHTEpBaa
1800-1600 cm™ ce HabmogaBa M MBbpBaTa pasinKa B ABATA CHEKThPa. B eTepuuHOTO MAcio OT
JOKMHJDKUGWI B TO3M palloH ca perucTpupaHd IOBeYe CUTHAIU C MpeobiajaBally CIOXKHO
CbCTaBHM WBUIM C HHUCHK MHTEH3UTET. 1€3M CUTHAJIM CBHIIO CE OTHACAT 3a NPUCHCTBAIIH
kapOOHUIHM npou3Bognu. CurHamsT mpu 1515 cM™! u B jgBaTa cHekThpa CBHIETENCTBA 3a
MPUCHCTBUETO Ha eTepHa rpymna. Ha 6a3a Ha HaOnrogaBaHUTE CIEKTPU MOXKE Ja ce KaxKe, Ye JIBEeTe

CTCPUYHHU Macjia IIpuTexKaBarT 66J'I€31/I, KOHWTO Ca XapaKTCPHU 3a HAITMYHHUTEC B TAX CbCIUHCHU.

B 3akmtouenue moxe na ce kaxe, ye ATR-FTIR ananu3 Ha erepuyHU Macia € MOoaX0 sl METOT
3a YCTAHOBSIBAHE MJICHTHMYHOCTTA W MPUHAJJICKHOCTTa HA €TEPUYHHU Macia KbM Pa3IMYHU WIH
€HaKBU cemercTBa. Kiro4oBUTE CIIEKTPaIHU UBHIM Ca ONPEAEIISIIN 32 HAIMYHUTE ,,CIIEKTPATHU

OTHEYaThUU* HA OCHOBHUTE KOHCTUTYEHTH B €ETEPUYHOTO MAcCIO.

CrnenBaiata 4acT € CBbp3aHa C IPEACTABIHE HAa pe3yJITaTU OT M3CiEBaHE aHTUMHUKpOOHATa

aKTHBHOCT Ha €TEPUYHHU Maciia oT ceM. Lamiaceae.

In vitro uscnedgane Ha AHMUMUKPOOHAMA aKMUueHOCcm Ha emepuynu macia om Origanum vulgare

npomus Staphylococcus aureus ATCC 29213 u Escherichia coli ATCC 25922

[TpunoskeHuAT AUCKOBO-IM(PY3MOHEH METOJ 3a M3CJe/IBaHE Ha €TepPUYHU Macia OT pural (3a
JIOKaJTHa ¥ TepopaiiHa ymotpeba) mokasa, 4e Te ca eeKTUBHH B KOHTposa Ha S. aureus ATCC
29213 u E. coli ATCC 25922. JIgere usnon3Banu GopMu Ha €TEPUUYHUTE Macjia OT PUTAH UMAaT
aHTHOaKTepuallHa aKTUBHOCT cpeily ['pam-monoxurenHu O6akTepuu KaTo S. aureus - 30HHM Ha
nHxubupane mexay 21 u 38 mm u cpemty I'pam-otpunarennu 6axrepuu kato E. coli, cbc 300K Ha
nnxubupane mexay 21 u 34 mm. [lonydyeHute roseMu 30HM Ha MHXUOUpAHE W TPU JIBETE
eTepUYHU MacJia OT pUraH (JJOKaJIHa U NepopaiHa ynorpeda) ca CpaBHUMU JIOPH € pPe3yJITaTUTE Ha

KOHBCHIIMOHAJIHHU aHTI/I6I/IOTI/II_II/I, TCCTBAHU 110 TO3U MCTO/I.

H3cneosane na anmumukpobHama akmueHocm Ha emepuunu macia om Thymus vulgaris c

NOMOWMA HA OUCKOBO-0UDY3UOHEH MemOO

[Tonmy4yeHuTe pe3yaTaTv 3a aHTUMUKPOOHATa aKTUBHOCT Ha €TepUUYHHUTE Macia ot Thymus vulgaris
(3a JIOKaJTHO TPHJIOKEHUE W TepopayiHa yrmoTpeba) cpemy S. aureus ATCC29213 u E. coli

ATCC25922 upe3 nuckoBO-TU(pY3MOHEH METOJA JO0Ka3BaT BUCOKA AKTHBHOCT CpPEIly TE3H



OakTepuanHu mamoBe. OTUETEHUTE 30HU HAa MHXUOHWpPAHE Cpelly IpaM-ToJoKATeHaTa S. aureus
ca mexay 23 u 40 mm, a cpemy rpam-orpuiarennara E. coli mexny 20 u 38mm. Criopen
MOJTyYeHHUsI PE3yJITaT, €TEPUYHOTO MAaclo OT MalllepKa 3a IepopayiHa ynorpeda MMa IMo-CHJIeH
eeKT cpelry rpaM-ToJI0KHUTETHUS peicTaBuTeN. T0o31 pe3ynaTar ChBIaaa U ¢ 000 H3rpaieHara
XHUIIOTE3a, Y€ IpaM-TIOJIOKUTEITHUTE OAaKTEPUH Ca MO-YyBCTBUTEIIHU CIIPSIMO CTEPHUYHHUTE Macia

MOpajii CTPYKTYPHUTE OCOOCHOCTH Ha KJIEThYHATA CH CTEHA.

In vitro uzcreosane Ha AHMUMUKPOOHAMA AKMUBHOCH HA MBP2OBCKU NPOOYKMU, CbObPICAUU
emepuunu macia om cemeticmeo Lamiaceae cpewyy Staphylococcus aureus ATCC 29213,

Escherichia Coli ATCC 25922 u Candida albicans ATCC 10231

AHTHMHUKpOOHATA aKTUBHOCT Ha €TEPUYHUTE Maciia OT MallepKa U pHUraH (JIBe 3a JIOKaJHa | JIBE
3a TepopaijHa ymoTpeOa) € ompeneieHa C IOMOINTa Ha METOJa Ha CEpUHHU JABYKPATHH
paspexxaanus. MIC Ha Macio ot Maimepka (JiokainHa yrmoTpeba) cpemty S. aureus, E. coli u C.
albicans e crotBeTHO 8, 2 1 4 pug/ml. MacinoTto oT Malepka 3a nepopajiHa yrnorpeda mokaspa mo-
BHCOKA aHTUMUKPOOHA aKTUBHOCT OT TOBA 3a JIOKaJTHA. T0 MmoKa3Ba akTUBHOCT cpery S.aureus, E.
coli u mamoge C. albicans ¢ naii-no6pu pesynraru, ¢ MIC Bapupamwm ot 2 mo 1 ug/ml (P<0,05). B
JONBIIHEHHE, MAaclIOTO OT Mallepka (mepopaiHa yrnotpeba) MHXHOUpa pacTexa Ha TpUTE

aHanu3upanu mama S.aureus, E. coli u C. albicans ¢ MIC 2, 1 u 1 pg/ml.

EtepuuHoTO Macio ot puraH (BbHIIHA yrmotpeda) e akTuBHO cpemry S. aureus, E . coli u C.
albicans, nmokassammu crorBetHO MIC ot 1, 2 u 4 pg/ml. Crnen onpenensae Ha MIC, ot Besika
enpyBeTKa ¢ OucCTpa CyCHeH3usl ce B3eMa 00eM, paBeH Ha eqHa OakTepuainHa OpUMKa, U ce
MIPEeXBBHPIIA B KpbBEH arap 3a onpezensae Ha MBC. Habmonasanoro MBC 3a maciio ot Mariepka
(BpHIIHA yOTpeOa) cpemry S. aureus e 8 pg/ml, a cpemy E. coli u C. albicans e crotBetHO 2 1 8
pg/ml. ITonyuenure nannau 3a MBC Ha mMaciio oT mMaiepka (BbTpeliHa ynorpeda) ca KakTo cie/Ba:
4 ng/ml 3a S. aureus u mo-masnko ot 1 pg/ml 3a E.coli u C. albicans (P<0,05). [Ipu onpenensite Ha
MBC na macmo ot puraH (BbHIIHA ymoTpeba) cpemry S. aureus, E. coli u C. albicans,
AHTUMHKpPOOHATa aKTUBHOCT CE OTYMTA, KaKTo cienBa: 16 ng/ml cpenty S. aureus, 4 pg/ml 3a E.coli
u 32 pg/ml cpemy C. albicans. HabmionaBaHaTa aHTUMUKPOOHA aKTUBHOCT HA MAcJIOTO OT pUTaH
3a BBTpEIIHa yroTpeda e mo-BICOKa OT Ta3h Ha BhHINHATA —2 |g/ml cpemry S. aureus u mo-HucKa
ot 1 pg/ml 3a npyrute marorenu. [lonyuennre nanau 3a MBC Ha Macna oT puraH (BbTpeIIHa u

BBHIITHA yNOTpeda) ca craTucTHYecku 3HaunMu cripsimo S. aureus u C. albicans (P<0,01).



Cunepeuuno 63aumooleticmeue Mmedxcoy emepudnu macia om cemeticmgeo Lamiaceae u

anmumuxomuynu aexkapemaa cnpsamo Candida albicans ATCC 10231

IlenTa Ha MpOyYBAHETO € Ja C€ OLIEHU AaHTUMUKOTUYHUS e(eKT Ha eTepUYHUTE Macia OT MallepKa
u puras cpeiry C. albicans ATCC 10231 u TexHHs TOTSHIMAT 32 CHHEPIHYHU B3aMMOJICHCTBUS C
YeCTO M3MOJ3BAaHH TPOTUBOTBOMYHM CPEICTBA CpEACTBA — HHUCTATHH M (PIyKOHA30dI.
[IspBOHaYanHO € onpeaeneHa MUHIMAalIHATa MHXUOUpaIlia KOHIEHTpaIMs Ha BaTa aHTUMUKOTHKA
HUCTATHH U (IIYKOHA30JI, KAKTO M €TePUYHHUTE Macja OT pUraH U Mallepka, B TeUHA XPaHUTEIHA
cpena. 3a Ta3u LeJ € IPUIIOKEH METOJ Ha CepuilHO AByKpaTHO paspexnaHe B BHT OyiboH.
Omnpenenenara croinoct 3a MIC Ha ¢dykonason cpemty C. albicans ATCC 10231 e 37,5 ug/mL,
3a MIC Ha nucratun — 16 ug/mL, a MIC Ha erepuuHo Mmacio ot Thymus vulgaris cpey e 2
pg/mL. MacjaoTo OT puraH ChIIlo JEMOHCTpUpPA MPOTHBOrbOMYHA akTUBHOCT cpeiy C. albicans u
crorinoctTa Ha MIC e 4 pg/mL. Cnen onpenensiae Ha MIC, o6eM paBen Ha exHo Ho3e (0,1mi) e
B3€Ta OT BCSKa OT eNMpyBETKUTE Oe3 BUIAMNMO NOMBTHsSBaHE W ce mpeHacs Bbpxy Cabypo 3a
onpexaessiae Ha MBC. Ha6moaasanure MBC cperty C. albicans ATCC 10231 3a erepuynu Macia
oT Maliepka u purad ca 4 pg/mL. OTueTeHuTe pe3ynTaTH 3a JIBeTe eTePUYHH Macia JOKa3Bar, ue
C. albicans memoHcTpHpa BHCOKAa YYBCTBUTEIHOCT KbM TSIX W TC MMAaT MOTCHIMAT Ja Obaar
W3MOJI3BaHN B TEPANCBTUYHATA IMPAKTUKA M HSIKOW OT TAX BEPOSATHO B KOMOWHAIUS C JIPYTH

aHTI/IMI/IKpO6HI/I CpeacTBa.

JHuckoBo-audy3nonnus meto Ha Kirby-Bauer cbi110 € npusoxeH 3a oljeHKa Ha aHTUMUKpOOHaTa
aKTUBHOCT Ha ()IYKOHA30JI, HUCTAaTUH W €TEepUYHUTE Maciia OT puraH um Maimepka cpemy C.
albicans. AHTUMHKOTHIMTE U ETEPUYHUTE Macjia ca HAHECCHU BbPXY 8 mm CTEPHIHU JUCKOBE OT
¢bunThpHa XapTus 3a [0JIydyaBaHe Ha KpaiiHa KoHUeHTpauus ot 25 pg/mL 3a paykonazon/auck, 16
pg/mL 3a HucraThH/muck U 32 pg/mL 3a nBere erepuuHu Macina. Pesynrarure mokassar, ue C.
albicans ATCC 10231 e uyBcTBUTENIHA KbM BCUYKH TECTBAaHU NpoOH. MHXUOUTOPHHUTE 30HU 3a
HucTatuH aa 20 + 2 mm, 3a ¢urykonason 6s1xa 21 + 0,89 mm u 3a eTepuyHHUTE Macia JOCTUraT 10

40 + 3 mm.

CHHEprHYHUTE B3aUMOJCHCTBHS MEXAYy HHCTATHH, (DIYKOHA30 M ETePUYHUTE Macia ce
OTPE/IEeNIAT upe3 METO/Ia Ha [IaXMaTHaTa Jbcka. Te moka3Bar, ue ce Habmro1aBa CHHeprudeH eeKt
MKy (QIYyKOHA30JI W eTepudHo Macio ot Thymus vulgaris B komOunamms ¢ 9,37 pg/mL

aHTUMUKOTHK M cbhOTBeTHO 2 pg/mL erepuuyno macino (FIC wunnexc croitHoctu 0,49). B



KOMOMHAIMsS C APYrd KOHLUEHTPAllUM Ha AaHTUMUKPOOHU areHTd, e€(eKThbT € aJuTHUBEH HIIHN
unrepdepenten. MIC Ha erepuynoTo mMaciio ot Thymus vulgaris cpemy C. albicans ATCC 10231
e 8 png/mL u MIC na ¢uykonazon — 37,5 ug/mL. ®nykoHA300pT HE MOKa3Ba CHUHEPTU3BM C
€TepUYHO MAcJI0 OT PUTaH MPH BCSAKA OT KOMOMHAIIMUTE B PA3IM4YHU KOHIIEHTpAIMK (CTOHHOCTH
Ha FIC unnekc 0,75). MIC Ha daykonazon otHoBo € 37,5 pg/mL u Ta3u Ha €TEPUIHOTO MACIIO OT
Oregano — 16 pg/mL. [TonyuyeHuTe pe3yaTaTy 32 HUCTATHH U €TEPUYHO MACJIO OT MalllepKa Cperry
C. albicans, ca 2 pg/mL 3a mucratud u 2 ug/mL 3a erepuuno macno ot Thymus vulgaris, kaTo
e(eKThT UM Ha B3aMMOJICHCTBHE OTHOBO C€ ompesens kKato cuHepruyeH (ctoitHoctn Ha FIC
unpekca 0,22). Ilpu apyrure koHneHTpanuu epekTbT ¢ anuTtuBeH. MIC Ha eTepUIHOTO MAcio OT
mamiepka cpemty C. albicans ATCC 10231 e orHoBo 8 pg/mL u MIC Ha Hucratun — 16 pg/mL. B
KOMOWHAIHSI OT HUCTATUH U €TEPUYHO MAcJO OT PUTaH ChIIO ce HAOJI0AaBa CHHEPTHYEH e(EKT,
ChOTBETHO 2 pg/mL 3a aHTUMHUKOTHKA 1 2 png/mL 3a eTepudyHOTO Macjo OT puraH (CTOMHOCTH Ha

FIC unnekca 0,29).

Kombunayus na emepuunu macna om Thymus vulgaris u Origanum vulgare c ackopbunosa

Kuceiurna

B npoyuBaneTo ce oleHsIBa aHTUMUKPOOHATa aKTUBHOCT Ha KOMOMHAIIMUTE Ha €TEPUYHH Maclia
OT pUraH M Maliepka ¢ acKOpOMHOBa KHCEIUHA cpelly JBa MUKpoOHU mama. Ha Bceku eram ot
MIPOBEACHOTO H3CJIEIBAHE IIOJIYYEHUTE PE3YNTAaTH CE€ CpPaBHIBAT C JIEMOHCTPUPAHOTO
aHTUMHKPOOHO JEHCTBUE Ha €TepUYHUTE Macjia U acKOpOMHOBA KHCEIHWHAa CAMOCTOSATEIHO.
Pesynrarure 3a onpenensiue Ha MIC u Bnocnencrsue Ha MBC Ha xkomOuHarusita puran EM—
acCKOpOMHOBA KHCEJIMHA MTOKA3BaT aKTUBHOCT MPU HUCKU KOHIIEHTPALMU Ha €TePUYHOTO MAcIo -
MIC <0,035% (v/v) puran EM+20 mg/mL ackopOuHOBa KucennHa Cpelry aBara W3ClIeIBaHU
mama. B jgombiiHeHHe, MOMYyYeHUTE CTOMHOCTH Ca 3HAYUTEIHO MO-HUCKU OT TE3H, MPU KOUTO
YHCTOTO MAacjo OT pUraH MpOosBABa aHTUMUKPOOeH edeKT cperly u3cnensanure mamose - MIC B

muarnasona 0,31-0,62% (V/v).

Mamepka EM — koMOuHanus ¢ ackopOMHOBa KUCENMHA IEMOHCTpUpPA aHTHOAKTepuasieH eeKT
cpemy E. coliu S. aureus ¢ MIC, MBC <0,035% Thyme EM + 20 mg/mL ackopOuHOBa KucennHa.
Cpemy E. coli erepuunoro macimo oT Maimepka JeMOHCTpHpa e(eKT TMpH IMO-BUCOKU
KoHIeHTpanuu - 1.25% (v/v) (MIC=1.25% (v/v); MBC=1.25% (v/v)). Cpenty S. aureus MacjioTo

OT Malllepka IoKa3Ba HHXUOMpaIy MUKpoOHUs pacTex cBoiicTBa ¢ MIC ot 0,62% (v/v) u 1,25%



(v/v), cpotBeTHO. CtoiiHocTuTe Ha MBC ca mMHOro mo-Bucoku 3a S. aureus —5% (v/v). T.e.
croitHoctute HAa MBC ca noseue ot 140 mbTH MO-HUCKU TPH MPUJIaraHe Ha €TePUYHO MACJIO OT
Malepka B pa3IuuHu KOHIEHTpauuu ¢ 20 mg/mL ackopOMHOBa KHCelIWHA B CpaBHEHHE C

IIpHUjIaraHeTo Ha YuCTo €TCPUYHO MACJIO OT Mall€pKa.

[Ipu ompexnensiHETO Ha aHTUMHKpOOHATa aKTHBHOCT Ype3 METOJa Ha pa3pekIaHe Ha arap ca
U3CJeBaH AHTUMHUKPOOHHUTE €(QEeKTH Ha YUCTH €TepUYHM Macja OT pHUraH U Mallepka,
acKopOMHOBa KuceinuHa U komOuHanuure EM puran-ackopOouHoBa kucenuHa u EM marepka-
acKOpOMHOBA KHCEJIMHA B KOHLIEHTpaIK Ha Macyata B oT 1%-5%/10 ml (v/v). Boguute pa3tBopu
Ha ackopOmHOBara kucenuHa Bapupart ot 0,1-2 mg/mL. B ta3u Texnuka ca U3Moa3BaHu CaMo T10-
BUCOKHUTE KOHIICHTpAIMH 3a pa3jiuKa OT TeXHUKuTe 3a onpeaensine Ha MIC, MBC, Tsi kaTo B 10
ml arapoBa cpeza pa3pexJaHuATa Ha MaciaTa ca [o-rojeMH OT Te3U B IIPEJUIIHUTE TEXHUKU. B
komMOuHammsita EM  puraH-ackopOMHOBa KHCEIMHAa ce HaOloJaBa MOBHIIABaHE HA
AHTUMUKpPOOHATa aKTUBHOCT cpemy FE. coli. ETepu4HOTO Macio OT puraH M acKOpOMHOBaTa
KHCEJIMHA CAMOCTOSITENTHO He TI0Ka3BaT MHXMOUTOPHA aKTUBHOCT, HO B KOMOUHauure ot 5% /10
ml (v/v) purad EM u 4%/10 ml (v/v) puran EM c 2 mg/ml ackopOrHOBa KHceanHa Ha0It01aBaMe
BJIHO MHXMOWpaHe Ha MHUKpoOHHs pactexx Ha E. coli (MBC= 0,4% EM puran-2mg/mL
ackopOuHoBa kucenuHa). Ilpu orunrane edekxra Ha puran EM-ackopOnHOBa KrcenuHa cpenty S.
aureus, ce oTKpuBa MOTEHIIMAJT 32 AHTarOHUCTUYHO B3auMmoJeiictBue - ¢ EM ot puran pesynrara
3a MBC e 4%/10 ml (v/v), ¢ EM puran-ackop6unoBa kucenuna — purad EM 5%/10 ml (v/v) —
ackopbuHoBa kucenuna 2 mg/mL (¢ur. 42, 43). Pezynrarure oT aHTUMUKpOOHATa aKTUBHOCT HA
EM or mamepka cpemry E. coli u S. aureus u epexrure Ha EM B koMOMHaIuMs ¢ ackopOMHOBa

KucenuHa octaBaT 0e3 npomsHa - MIC 5%/10 ml (v/v) u B aBata Bua mpoou.

Onpeodensine na MIC u MBC na emepuuno macno om Lavandala angustifolia, Lamiaceae cnpsamo

7 namocenHuU wama MuKpoopecaHusmu

llenTa Ha W3CNEABAHETO € Jia CE AHAIM3MPa YyBCTBUTEIHOCTTA W IN VItro ma ce ompexaenu
AHTUMHUKPOOHATa aKTHMBHOCT Ha €TEPUYHO MACJIO OT JIaBaH/AyJIa B PAa3JIUYHU KOHIICHTPAIUH
CHPsAMO 7 MATOTC€HHU MHKPOOPTaHU3MH. AHTHMHUKPOOHATa aKTHBHOCT HA €TEPUYHOTO MACIO OT
JaBaH/IyJIa € Onpe/ieNieHa ¢ MOMOIITa Ha METO/Ia Ha CepUITHU JIBYKpaTHU pa3pexaanus. CrieqHure
[IIaMOBe OAaKTEPHH M JPOXKIU Ca 3aKYICHH M M3MOJI3BaHu B u3ciensanero: E. coli ATCC25922 (

Gram-), S. aureus ATCC29213 ( Gram+), B. subtilis ATCC6633 (Gram+), K. pneumoniae



ATCC13883 (Gram-), P. aeruginosa ATCC27853 (Gram-), S. pyogenes ATCC12384 (Gram+) u
reouueH C. albicans ATCC10231. U3cnenBaneTro crapTupa ¢ HadaiaHa KoHieHTpamus ot 10 %
eTepuuHo Maciio, pa3tBopeHo B DMSO(1%). Pesyararute OT noKiIajgBaHaTta aHTUMUKPOOHA
aKTHBHOCT Ha €TEPHYHO Macio oT jaBauayna cpemry E. coli ATCC25922 ( Gram-), S. aureus
ATCC29213 ( Gram+), B. subtilis ATCC6633 (Gram+), K. pneumoniae ATCC13883 (Gram-), P.
aeruginosa ATCC27853 (Gram-), S. pyogenes ATCC12384 (Gram+)u reouucu C. albicans upes
METOJl Ha CEpUITHUTE pa3pekIaHus ca IpeacTaBHUM B Tabmuua 11. MacnoTo mokasBa BHCOKa
akTHBHOCT camo cpeiry E.coli ATCC25922. Onpenenenure croiiHoctr 3a MIC u MBC ca 0,31%.
M3BectHa akTHBHOCT ce HabmomaBa u 3a S. aureus ATCC29213 (MIC=5%, MBC=10%), K.
pneumoniac  ATCC13883 (MIC=5%, MBC=10%), S. pyogenes ATCC12384 (MIC=5%,
MBC=2,5%). AxtuBHOcTTa cpemy B. subtilis ATCC6633 (MIC=10%, MBC=10%) u P.
aeruginosa ATCC27853 (MIC=10%) ce mposiBsiBa caMO B Haii-BHCOKHMTE KOHIICHTpAIUU Ha
macioto. ['eonunusat mam C. albicans ATCC10231 He e 4yBCTBUTEICH HA €TEPUYHO MACIO OT
naBanayna. [lomyuenure pesynraTu mokasBaT, ye M3CJIEBAHOTO €TEPUYHO Maciio OT JaBaHAyja

IMPpUTEI)KaBa BUCOKA aKTUBHOCT CIIPSAMO HOI[6paHI/I$[ IIaHCJI OT YOBCHIKHW ITAaTOI'CHU.

OI/;GHKCI Ha aHmuMqu06Hama AKmueHocnt Ha emepuiyrHo macio om ﬂdGClH()y]lCl 6 KOM6MHLZI/;M}1 C

aMOHUEs X10puUo

W3cnenBaneTro olieHsABa aHTUMUKPOOHHS IMOTEHIMAA Ha KOMOMHAIUS OT €TEpUYHO Macio U
YEeTBbPTUYHO AMOHHUEBO CHEAMHEHHE CHPSMO IIECT OaKkTepUaJHU U €AUH I'bOMYEH IIaM.
AHTUMUKpOOHATa aKTHBHOCT Ha KOMOWHAIUATA MEXKAY €TepUYHOTO MAacjio OT JaBaHAyla U
aMOHHEB XJIOpUJ] € OIpe/ielieHa ¢ MOMOIITa Ha METOAa Ha CePUIlHM JIBYKPATHU pa3pexkIaHus.
CrenuuTe 1maMoBe OaKTepHH M JAPOKIM ca H3MOi3BaHH B u3cieaanero: E. coli ATCC25922 (
Gram-), S. aureus ATCC29213 ( Gram+), B. subtilis ATCC6633 (Gram+), K. pneumoniae
ATCC13883 (Gram-), P. aeruginosa ATCC27853 (Gram-), S. pyogenes ATCC12384 (Gram+) u
reOuuen C. albicans ATCC10231. U3cneaBanero crapTupa ¢ HavaiaHa KoHueHTpawms ot 10 %
eTepuYHO Maciio, pazrBopeHo B DMSO(1%) u 2% pa3TBop Ha aMOHHEB XJIOPHU/I, PUTOTBEH CHC
CTepUJIHA BOJA, YUATO KOHILIEHTPAIMsI OCTaBa MOCTOsTHHA 3a Beska rpoba. KomOuHausTa nokassa
no-uucka aktuBHocT (MIC=MBC=5%) cnpsimo E.coli ATCC25922, 0TKOJIKOTO YHCTOTO MAcCIIo
(MIC u MBC ca 0,31%). Croiiactute 3a MIC u MBC ca ce nokaunnu npubnu3utento 16 mpru.

TakbB THUI B3UMOJIEWCTBHE C OMpeAeNs Karo aHTaroHus3bM. [lpm octananute marorenn K.

pneumoniae ATCC13883 (MIC=10%, MBC=10%), S. pyogenes ATCC12384 (MIC=5%,



MBC=5%). AxtuBHoctTa cpemty B. subtilis ATCC6633 (MIC=10%, MBC=10%) u P. aeruginosa
ATCC27853 (MIC=10%/-) ma umMcTOTO Macio ¥ KOMOHHAIMATA OT CETEPHUYHO MAaCIO OT
JaBaHIyJa+taMOHHEB XJOPUJ ce 3ama3Ba 0e3 mpomsHa. EQexTbT Moxe 5a ce ompeaen KaTto
ungudepenten. [pu S. aureus ATCC29213 (MIC=5%, MBC=5%), MBC ce nonuxasa 10 5%.
HuTepecen MOMEHT € pe3yaarsT pu reonynuns mam C. albicans ATCC1023 1, koiiTo He mposiBsiBa
9YBCTBUTEITHOCT KbM YHUCTOTO €TEPUYHO MACTIO, & € YYBCTBUTEICH HA KOMOWHAIUATA €TEPHIHO
Macino+amonueB xiopua (MIC=MBC=10%). To3u pe3yiarar paBa IOCOKa 3a OBbJeIIH
U3JICEIBAHMS HA €TEPUYHOTO MAcClIO OT JIaBaHJyJla B KOMOMHAILIUA ChC CTPYKTYPHO IO-CIOXKHH

YETBBPTUYHHN aMOHUCBU CHbCAUHCHUS CIIPSAMO pa3jIndHU I'bONYHU mIaMoB€.

ETepuunute mMacna nputekaBar U3KIOYUTEITHO IIUPOK CIEKThP Ha aHTUMUKPOOHA aKTUBHOCT U
ca 1eHeH pecypc B 6opbarta ¢ AMP nopaau Ooratusi cu XuMu4yeH cbcTaB. [loTeHIMATBT UM €
3HAQYUTEIIHO U3CJICIBaH B MUHAJIOTO, HO BCE OIIE T€ Ca aKTyaJICH U3TOYHUK U BapHAHT 3a CIIPaBIHE

¢ peromena AMP B cBeTOBeH Marial.
Monograph Summary
The potential of natural compounds in the combat of AMR

Essential oils - a valuable ally in the fight against pathogens

The present work is devoted to the most relevant topic for the WHO, related to the growing global
resistance to antibiotics, categorized by the WHO among the ten biggest threats to human health.
Chapter One of the monographic work examines the enormous importance of AMR for humanity
at present. Antimicrobial drugs have undoubtedly revolutionized the treatment of infectious
diseases and saved many lives. Human life expectancy has increased by an average of 23 years
since the introduction of the first antibiotic in 1910. With success in the treatment of infectious
diseases, the opportunities to perform various modern medical procedures, including surgical
interventions, treatment of neoplastic diseases, organ transplantation, and others. However, the
beneficial effect of antimicrobials is greatly compromised by the emergence of the antimicrobial
resistance (AMR) phenomenon. It is defined as the ability of microorganisms to survive and be
viable under the influence of antimicrobial agents. AMR is a consequence of natural selection and

genetic mutations. However, to a large extent, many human factors are responsible for its



development, such as improper use of antimicrobials in human and veterinary medicine, poor
hygiene conditions in health facilities or in the food chain, facilitating the transmission of resistant
microorganisms. Over time, all this reduces therapeutic efficacy and effectiveness and ultimately
renders antimicrobials useless. Some new modified strains reduce the chance of appropriate
therapy for patients, causing profound consequences leading to disease mortality or clinical

complications.

The relationship between Covid-19 and AMR has been addressed in light of the 2020 pandemic,
which created an unprecedented scenario for treating suspected or confirmed bacterial infections
with antibiotics.

Some of the global measures taken at the moment to deal with AMR, as well as specific action
plans of global health, national, and public organizations for countermeasures, are also presented.
Activities to address the problem and the search for alternatives are described, which are set out in
the Global Action Plan (GAP) and the Global Antimicrobial Resistance and Use Surveillance
System (GLASS), European One Health Action Plan. In addition to the One Health Approach, in
2015 the WHO launched an AMR-related management program known as the Global Action Plan
Focused on AMR (GAP-AMR). This plan aims to ensure that infectious diseases can always be
successfully treated and prevented by preserving antimicrobials responsibly with appropriate
availability and quality controls. Attention is also drawn to the fact that a large number of studies
shift the focus from human to more serious contributors to AMR coming from the use of antibiotics
in livestock. The agricultural sector is not a passive participant in these measures and plays a
proactive role in ensuring the responsible use of drugs in veterinary medicine by developing various
antimicrobial stewardship programs. RUMA (Alliance for Responsible Use of Medicines in
Agriculture) promotes innovative efforts to improve the responsible use of medicines while

ensuring optimal animal health and welfare.

A review of data on AMR in Europe and Bulgaria was carried out. Currently, a report from the
European Antimicrobial Resistance Surveillance Network (EARS-Net) announced in 2022
summarizes AMR data in Europe for the period 2017-2021. Twenty-nine countries in the European
Union/European Economic Area (EU / EEA) reported cases of pathogens with antimicrobial
resistance to the European Antimicrobial Resistance Surveillance Network (EARS-Net) for 2021,

based on data from invasive bacterial isolates (derived from blood or CSF). Twenty-eight countries



reported cases of all eight bacterial species monitored by EARS-Net (Escherichia coli, Klebsiella
pneumoniae, Pseudomonas aeruginosa, Acinetobacter species, Streptococcus pneumoniae,
Staphylococcus aureus, Enterococcus faecalis and Enterococcus faecium), while one country

(Greece) reported data for all bacterial species except S. pneumoniae.

The basic causes and probable mechanisms for the development of resistance against medically

important pathogens (bacteria, fungi) are also discussed in detail.

The last part of Chapter One is devoted to the main strategies applied in the fight against AMR.
Most of them are aimed at modifications and improvements of old approaches, combinations of
approaches, and inclusion of new resources that have not been used so far. The main emphasis is
placed on natural compounds and phytotherapy. Natural products are a major source of new
molecular entities for almost every disease. Historically, a large part of the antimicrobial agents
known have a natural origin. The structural diversity and complexity they possess compared to
synthetic classes is impressive. The World Health Organization (WHO) promotes the use of
medicinal plants as a means of maintenance therapy in the absence of conventional treatment.
Antimicrobial compounds isolated from medicinal plants (extracts, essential oils) can inhibit the
growth of bacteria, fungi, viruses, and protozoa by mechanisms different from those of currently
used antimicrobial agents and therefore may have significant clinical value in the treatment of
resistant microbial strains.Some of these active compounds show both intrinsic antibacterial
activity and antibiotic resistance-modifying properties, and others, although not effective as
antibiotics on their own, when combined with antibiotics can help overcome antibiotic resistance.

in bacteria.

A Chapter Two is entirely devoted to natural antimicrobial compounds. Data proving the
antimicrobial activity of various natural compounds based on world experience are presented in
detail. Despite their structural diversity, they are classified as: alkaloids, acetylenes, iridoids,
xanthones, coumarins, lignans, macrolides, polypeptides, steroidal saponins, terpenoids,
flavonoids, isoflavonoids, phenols, quinones. Their antimicrobial properties have been evaluated
against heterogeneous microbial agents, which proves the potential of natural sources in the search
for new anti-infective agents. In an effort to address the growing threat to public health resulting
from AMR, much of the scientific literature supports the focus on medicinal plants. They are a



promising source of new potential antibiotics to tackle infections caused by resistant bacterial

pathogens, as a large percentage of existing pharmaceuticals are of plant origin.

Chapter Three presents essential oils as a useful ally in the fight against pathogens. The role of
traditional medicine as an important element of health services around the world is emphasized. In
some countries, it has a long history of health maintenance, prevention, and treatment of diseases,
especially chronic ones. It is no coincidence that the WHO is developing a strategy for traditional
medicine, which aims to support member states in exploiting the potential contribution of
traditional medicine to health and striving for safe and effective application of traditional medicine,
through the regulation, research, and integration of traditional medicinal products. Currently, a
large percentage of the world's population uses traditional plant-based medicines to treat various

human health problems, including essential oils.

Essential oils are complex mixtures of low molecular weight bioactive compounds synthesized by
plants, present in leaves, stems, buds, seeds, fruits, glands, and flowers. The volatile compounds
present in them have various effects that include antibacterial, antifungal, insecticidal, antiviral and
can also attract certain insects or protect them from enemies. The properties of essential oils of
each plant species are related to the secondary metabolites produced by the plant, which include
chemical compounds such as terpenes, phenylpropanoids, aldehydes, esters, alcohols, and ketones.
The largest group of groups are terpenes and their oxygen derivatives. Examples of monoterpenes
are limonene, p-cymene, y-terpinene, sabinene, and B-myrcene. Terpenoids are the result of
enzymatic modifications of terpenes and hydroxyl groups and are responsible for antimicrobial
activity. Examples include carvacrol, thymol, menthol, a-terpineol and geraniol. The chemical
composition and concentration of essential oils can vary between different plant species and even
within the same species, due to variations in harvest time, climatic conditions, plant parts, method

of extraction, drying, and storage.

The emphasis in Chapter Three is on the proven antimicrobial action of essential oils, which is
sometimes associated with the synergism observed between the individual components. In
addition, the actions of several essential oils can be combined in order to seek antagonistic,
additive, and synergistic effects. The AMR problem discussed in Chapter One clearly outlines the
serious scale and risks to the world's population if reliable and effective alternatives are not found.

One of these alternatives lies precisely in essential oils and their proven antibacterial, fungicidal,



antiviral, and antiprotozoal properties. These effects, as has become clear, are determined by their

complex chemical composition and different mechanisms of action against pathogens.

The mechanisms of antibacterial and antifungal action of essential oils are described in detail. Their
indisputable relevance as potential antimicrobial agents has been proven by presenting data on
research conducted with them against various pathogens over the last 10 years.

The Chapter Fourth includes results of the author's research with various essential oils regarding
their FTIR analysis and evaluation of their antimicrobial potential. A series of microbiological
experiments were conducted and various methods were applied to prove their antimicrobial
activity, both alone and in combination with other compounds, including drugs. The results are
presented as separate reports, which present data from the conducted experiments, information
about the applied methods and analytical techniques, and discussions related to the obtained results.

The analysis of essential oils requires complex and highly specific techniques to determine the
composition and volatile components. Gas chromatography with mass spectral detection (GC/MS)
is the primary and most versatile analytical method for qualitative and quantitative determination
of the composition of these complex mixtures. It is a standard technique that uses different phases
and column sizes to separate components, fully characterize them, and even isolate them through
preparative applications. Other analytical methods such as HPLC, NMR, etc. are also applicable.
The performance of chromatographic methods is related to complex sample preparation, provision
of standard substances, and solvents with a high degree of purity. However, essential oils are
nonpolar and do not mix with water or polar solvents. This is a prerequisite for the emergence of
difficulties in applying chromatographic methods for their analysis.

Another technique that can be used to identify and authenticate various substances is infrared
(IR) spectroscopic analysis. It is a rapid method that does not require complex sample preparation
and is easy to operate. Fourier transform infrared (FTIR) spectroscopy has gained popularity as an
alternative to traditional GC-based approaches. However, some difficulties may arise in its
application as a method for the analysis of essential oils and plant extracts. For example, plant
extracts and essential oils are multicomponent mixtures, and the resulting infrared spectra are
usually quite complex. Interpreting the bands can be a difficult task because of the complexity of

the final spectrum as each functional group in a molecule contributes to it.



Spectra of essential oils from the families Lamiaceae, Zingiberaceae and Rutaceae were taken and
analyzed. Three samples of essential oils of Orignaum vulgare, Thymus vulgaris, and Lavandula
angustifolia were used from three different manufacturers. Four more essential oils from
representatives of the Zingiberaceae-Curcuma spp., Zingiber officinalis and Rutaceae-Citrus
limon, Citrus sinensis, were studied. All essential oils are purchased commercially and are 100%
pure. The spectra of oregano essential oils from three different manufacturers show that they are
completely identical. Differences appear in the fingerprint area of the second manufacturer's
essential oil. These are most likely due to the presence of additional components, including
aliphatic and aromatic hydrocarbons, in this essential oil, which are absent in the other two samples.
The identity of spectral patterns was also observed in the spectra of essential oils of thyme. A low-
intensity broad band at 1690 cm™ is observed in the spectrum of the first producer's essential oil,
which is associated with the additional presence of esters and carboxylic acids. In the oil from the
second manufacturer, slightly more intense streaks of some of the components are noticeable,

probably related to their quantitative content.

The spectra of the lavender essential oil also overlap completely. A minimal difference was
observed in the spectrum of essential oil from the third manufacturer. An additional band at 1050
cm is present, probably related to the presence of additional alkene derivatives.

At the same time, the author also demonstrates the characteristic stripes common to the Lamiaceae
family, which are present in the spectra of relevant essential oils. The next analysis is again about
taking and comparing spectra of essential oils from the same family and looking for similarity
between them. Two essential oils of lemon and orange from the Rutaceae family, purchased from
the same manufacturer, were investigated. The main components of both samples are limonene, a-
and B-pinene, myrcene, terpineol, sabinene. An extremely high percentage of similarity between
the spectra compared is observed. Similar is the result in the analysis of the spectra of essential oils
of the Zingiberaceae. The spectra presented again are quite identical and contain characteristic
absorption signals corresponding to compounds characteristic of the Zingiberaceae family. The
absorption signal in the turmeric essential oil spectrum at 1744 cm™ corresponds to the vibration
of a carbonyl group. It is in the 1800-1600 cm interval that the first difference in the two spectra
is observed. In ginger essential oil, more signals with complex low-intensity bands predominating
were registered in this region. These signals also refer to the carbonyl derivatives present. The
signal at 1515 cm™ in both spectra indicates the presence of an ether group. On the basis of the



observed spectra, it can be said that the two essential oils have marks that are characteristic of the

compounds present in them.

In conclusion, it can be said that the ATR-FTIR analysis of essential oils is a suitable method for
establishing the identity and belonging of essential oils to different or the same families. The key
spectral bands define the available "spectral fingerprints" of the main constituents of the essential

oil.

The next part is related to the presentation of results of a study of the antimicrobial activity of

essential oils from the Lamiaceae family.

In vitro study of the antimicrobial activity of Origanum vulgare essential oils against
Staphylococcus aureus ATCC 29213 and Escherichia coli ATCC 25922

The applied disc diffusion method for the study of essential oils of oregano (for topical and oral
use) proved to be effective in the control of S. aureus ATCC 29213 and E. coli ATCC 25922. The
two forms of oregano essential oils used have antibacterial activity against Gram-positive bacteria
such as S. aureus, zones of inhibition between 21 and 38 mm, and against Gram-negative bacteria
such as E. coli, with zones of inhibition between 21 and 34 mm. The large zones of inhibition
obtained with both oregano essential oils (topical and oral use) were comparable even to the results

of conventional antibiotics tested by this method.

Investigation of the antimicrobial activity of Thymus vulgaris essential oils using the disc diffusion

method

The results obtained for the antimicrobial activity of Thymus vulgaris essential oils (for topical
application and oral use) against S. aureus ATCC29213 and E. coli ATCC25922 by disc diffusion
method show high activity against these bacterial strains. The reported zones of inhibition against
Gram-positive S. aureus are between 23 and 40 mm and against Gram-negative E. coli between 20
and 38 mm. According to the result obtained, thyme essential oil for oral use has a stronger effect
against the gram-positive representative. This result coincides with the general hypothesis that
Gram-positive bacteria are more sensitive to essential oils because of the structural features of their

cell wall.



In vitro study of the antimicrobial activity of commercial products containing essential oils of the
Lamiaceae family against Staphylococcus aureus ATCC 29213, Escherichia Coli ATCC 25922 and
Candida albicans ATCC 10231

The antimicrobial activity of the essential oils of thyme and oregano (two for topical use and two
for oral use) was determined using the two-fold serial dilution method. The MIC of the thyme oil
(topical use) against S. aureus, E. coli and C. albicans was 8, 2 and 4 pg/ml, respectively. Thyme
oil for oral use shows higher antimicrobial activity than that for topical use. It showed activity
against strains of S.aureus, E. coli and C. albicans with the best results, with MIC ranging from 2
to 1 pg/ml (P<0.05). Furthermore, thyme oil (oral use) inhibited the growth of the three analyzed

strains S.aureus, E. coli and C. albicans with MICs of 2, 1 and 1 pg/ml.

Essential oil of oregano (external use) is active against S. aureus, E. coli and C. albicans, showing
MICs of 1, 2 and 4 pg/ml, respectively. After determination of the MIC, a volume equal to one
bacterial loop was taken from each tube of clear suspension and transferred to blood agar for
determination of the MBC. The observed MBC for thyme oil (external use) vs. S. aureusis 8 pg/ml,
and vs E. coliandC. albicans was 2 and 8 pg/ml, respectively. The MBC data obtained for thyme
oil (internal use) are as follows: 4 pg/ml for S. aureus and less than 1 pg/ml forE.coliandC.
albicans(P<0.05). In determining the MBC of oil of oregano (external use) versus S. aureus, E.
coli and C. albicans, antimicrobial activity is reported as follows: 16 pg/ml against S. aureus, 4
ug/ml for E.coli and 32 ug/ml vs C. albicans. The antimicrobial activity observed of the oregano
oil for internal use is higher than that of external —2 pg/ml against S. aureus and lower than 1 pg/ml
for the other pathogens. MBC data obtained for oregano oils (internal and external use) were

statistically significant against S. aureus and C. albicans (P<0.01).

Synergistic interaction between essential oils of Lamiaceae and antifungal drugs against Candida
albicans ATCC 10231

The purpose of the study was to evaluate the antifungal effect of essential oils of thyme and oregano
against C. albicans ATCC 10231 and their potential for synergistic interactions with commonly
used antifungal agents, nystatin and fluconazole. Initially, the minimum inhibitory concentration
of the two antifungals nystatin and fluconazole was determined, as well as the essential oils of
oregano and thyme, in a liquid culture medium. For this purpose, a serial two-fold dilution method

in BNT broth was applied. The determined value for the MIC of fluconazole against C. albicans



ATCC 10231 was 37.5 pg/mL, for the MIC of nystatin was 16 ug/mL, and the MIC of Thymus
vulgaris essential oil against was 2 ug/mL. Oregano oil also demonstrated antifungal activity
against C. albicans and the MIC value was 4 pg/mL. After determining the MIC, a volume equal
to one ounce (0.1 ml) was taken from each of the tubes without visible turbidity and transferred to
a Saburo plate for determination of MBC. The MBC observed against C. albicans ATCC 10231
for thyme and oregano essential oils was 4 pg/mL. The reported results for the two essential oils
prove that C. albicans shows high sensitivity to them and that they have the potential to be used in

therapeutic practice and some of them possibly in combination with other antimicrobial agents.

The Kirby-Bauer disk diffusion method has also been applied to evaluate the antimicrobial activity
of fluconazole, nystatin, and essential oils of oregano and thyme against C. albicans. Antifungals
and essential oils were applied to 8 mm sterile filter paper discs to obtain a final concentration of
25 pg/mL for fluconazole/disc, 16 pg/mL for nystatin/disc, and 32 pg/mL for both essential oils.
The results showed that C. albicans ATCC 10231 was susceptible to all tested samples. The
inhibiting zones for nystatin were 20 + 2 mm, for fluconazole were 21 = 0.89 mm and for essential

oils reached 40 + 3 mm.

Synergistic interactions between nystatin, fluconazole, and essential oils were determined by the
checkerboard method. They showed that a synergistic effect was observed between fluconazole
and Thymus vulgaris essential oil in combination with 9.37 ug/mL antifungal and 2 pg/mL essential
oil, respectively (FIC index values 0.49). In combination with other concentrations of antimicrobial
agents, the effect is additive or interferent. The MIC of Thymus vulgaris essential oil against C.
albicans ATCC 10231 was 8 pg/mL and the MIC of fluconazole was 37.5 pg/mL. Fluconazole did
not show synergism with oregano essential oil in any of the combinations at different
concentrations (FIC index values 0.75). The MIC of fluconazole was again 37.5 ug/mL and that of
the essential oil of oregano was 16 pg/mL. The results obtained for nystatin and thyme essential
oil against C. albicans were 2 pg/mL for nystatin and 2 pg/mL for Thymus vulgaris essential oil,
and its interaction effect was again determined to be synergistic (FIC index values 0, 22). At other
concentrations, the effect is additive. The MIC of the essential oil of thyme against C. albicans
ATCC 10231 was again 8 ug/mL and the MIC of nystatin was 16 ug/mL. A synergistic effect was
also observed in the combination of nystatin and oregano essential oil, 2 pg/mL for antifungal and

2 ng/mL for oregano essential oil, respectively (FIC index values 0.29).



A combination of essential oils of Thymus vulgaris and Origanum vulgare with ascorbic acid

The study evaluated the antimicrobial activity of combinations of oregano and thyme essential oils
with ascorbic acid against two microbial strains. At each stage of the research conducted, the results
obtained are compared with the demonstrated antimicrobial action of essential oils and ascorbic
acid alone. The results for determining the MIC and subsequently the MBC of the oregano EO -
ascorbic acid combination showed activity at low concentrations of essential oil - MIC <0.035%
(v/v) oregano EO + 20 mg / ml of ascorbic acid against the two strains tested. Furthermore, the
values obtained were significantly lower than those in which pure oregano oil exhibited an
antimicrobial effect against the tested strains, MIC in the range 0.31-0.62% (v/v).

Thyme EO - in combination with ascorbic acid demonstrated an antibacterial effect against E. coli
and S. aureus with MIC, MBC <0.035% Thyme EO + 20 mg/mL ascorbic acid. Against E. coli,
thyme essential oil demonstrated an effect at higher concentrations - 1.25% (v/v) (MIC=1.25%
(v/iv); MBC=1.25% (v/v)). Against S. aureus, thyme oil showed microbial growth inhibitory
properties with MIC of 0.62% (v/v) and 1.25% (v/v), respectively. MBC values were much higher
for S. aureus —5% (v/v). i.e., the MBC values were more than 140 times lower when thyme essential
oil was applied at different concentrations with 20 mg/mL ascorbic acid compared to the

application of pure thyme essential oil.

In the determination of antimicrobial activity using the agar dilution method, the antimicrobial
effects of pure essential oils of oregano and thyme, ascorbic acid and the combinations of oregano
EO-ascorbic acid and thyme EO -ascorbic acid were investigated in EOs concentrations of 1% to
5% / 10 ml (v/v). Aqueous solutions of ascorbic acid range from 0.1-2 mg / ml. In this technique,
only the higher concentrations were used, in contrast to the MIC, MBC determination techniques,
because in 10 ml of agar medium, the EOs dilutions were higher than in the previous techniques.
In the combination of oregano EO-ascorbic acid, an increase in antimicrobial activity was observed
against E. coli. Oregano essential oil and ascorbic acid alone did not show inhibitory activity, but
in combinations of 5%/10 ml (v/v) oregano EO and 4%/10 ml (v/v) oregano EO with 2 mg / ml of
ascorbic acid, we observed complete inhibition of E.coli microbial growth (MBC = 0.4% Oregano
EO -2mg / ml of ascorbic acid). When considering the effect of oregano EO-ascorbic acid against
S. aureus, a potential antagonistic interaction is detected - with oregano EO the MBC result is

4%/10 ml (v/v), with oregano-ascorbic acid EO - oregano EO 5 %/10 ml (v/v) — ascorbic acid 2



mg/mL (Fig. 42, 43). The results of the antimicrobial activity of thyme EO against E. coli and S.
aureus and the effects of EO in combination with ascorbic acid remained unchanged, MIC 5%/10

ml (v/v) in both types of samples.

Determination of the MIC and MBC of essential oil of Lavandala angustifolia, Lamiaceae against

7 pathogenic strains of microorganisms

The aim of the study was to analyze the sensitivity and in vitro to determine the antimicrobial
activity of lavender essential oil in different concentrations against 7 pathogenic microorganisms.
The antimicrobial activity of lavender essential oil was determined using the two-fold serial
dilution method. The following bacteria and yeast strains were purchased and used in the study: E.
coli ATCC25922 (Gram-), S. aureus ATCC29213 (Gram+), B. subtilis ATCC6633 (Gram+), K.
pneumoniae ATCC13883 (Gram-), P. aeruginosa ATCC27853 (Gram-), S. pyogenes ATCC12384
(Gram+) and the fungus C. albicans ATCC10231. The study was started with an initial
concentration of 10% essential oil dissolved in DMSO(1%). The results of the reported
antimicrobial activity of lavender essential oil against E. coli ATCC25922 (Gram-), S. aureus
ATCC29213 (Gram+), B. subtilis ATCC6633 (Gram+), K. pneumoniae ATCC13883 (Gram-), P.
aeruginosa ATCC27853 ( Gram-), S. pyogenes ATCC12384 (Gram+) and fungal C. albicans by
serial dilution method are presented in Table 11. The oil showed high activity only against E.coli
ATCC25922. The MIC and MBC values determined were 0.31%. Some activity was also observed
for S. aureus ATCC29213 (MIC=5%, MBC=10%), K. pneumoniae ATCC13883 (MIC=5%,
MBC=10%), S. pyogenes ATCC12384 (MIC=5%, MBC= 2.5%). Activity against B. subtilis
ATCC6633 (MIC=10%, MBC=10%) and P. aeruginosa ATCC27853 (MIC=10%) occurred only
at the highest concentrations of EO. The fungal strain C. albicans ATCC10231 was not sensitive
to lavender essential oil. The results obtained show that the lavender essential oil tested has high

activity against the selected panel of human pathogens.

Evaluation of the antimicrobial activity of lavender essential oil in combination with ammonium

chloride

The study evaluated the antimicrobial potential of a combination of an essential oil and a quaternary
ammonium compound against six bacterial and one fungal strain. The antimicrobial activity of the
combination of lavender essential oil and ammonium chloride was determined using the two-fold

serial dilution method. The following bacteria and yeast strains were used in the study: E. coli



ATCC25922 (Gram-), S. aureus ATCC29213 (Gram+), B. subtilis ATCC6633 (Gram+), K.
pneumoniae ATCC13883 (Gram-), P. aeruginosa ATCC27853 (Gram -), S. pyogenes ATCC12384
(Gram+) and the fungus C. albicans ATCC10231. The study started with an initial concentration
of 10% essential oil dissolved in DMSO(1%) and 2% ammonium chloride solution prepared with
sterile water, the concentration of which remained constant for each sample. The combination
showed lower activity (MIC=MBC=5%) against E.coli ATCC25922 than pure oil (MIC and MBC
were 0.31%). The MIC and MBC values have increased approximately 16 times. This type of
interaction is defined as antagonism. For the remaining pathogens, K. pneumoniae ATCC13883
(MIC=10%, MBC=10%), S. pyogenes ATCC12384 (MIC=5%, MBC=5%). The activity against B.
subtilis ATCC6633 (MIC=10%, MBC=10%) and P. aeruginosa ATCC27853 (MIC=10%/-) of the
pure oil and the combination of essential oil lavender + ammonium chloride remained unchanged.
The effect can be defined as indifferent. In S. aureus ATCC29213 (MIC = 5%, MBC = 5%), MBC
decreased to 5%. An interesting point is the result of the fungal strain C. albicans ATCC10231,
which does not show sensitivity to pure essential oil, but is sensitive to the combination of essential
oil + ammonium chloride (MIC=MBC=10%). This result provides direction for future studies of
lavender essential oil in combination with structurally more complex quaternary ammonium

compounds against different fungal strains.

Essential oils possess an extremely broad spectrum of antimicrobial activity and are a valuable
resource in the fight against AMR due to their rich chemical composition. Their potential has been
significantly explored in the past, but they are still a current source and option to address the AMR
phenomenon worldwide.
Kpurepmii I'.7. Ily0iukanum u 10KJIaa1, NyOJMKYBAHUA B HAYYHHU U31AHMS,
pedeprpany U HHIEKCUPAHU B CBETOBHOU3BECTHH 0a3M IaHHU C HAYYHA

uHopmauus (Web of Science, Scopus)

I'.7.1. CuaBus CramoBa, Hemu EpmennueBa, Emwmms ['eoprueBa, Csermana ['eopruena.
[ToTennunanHa aHTUMUKPOOHA AaKTUBHOCT Ha HOBH MPOU3BOJHM HAa METPOHUIA30JI CPEILy
naroreHHy kauanuay usonarty. J of IMAB, SUPPLEMENT 11 SEEC & 31 IMAB; 77-79, 2021.
DOI: https://doi.org/10.5272/jimab.2021Supplementl
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Hacrosmoro mpoy4yBaHe uMa 3a 1ell 1a U3cje/iBa MOTCHIMATHATa aHTUMUKPOOHA aKTUBHOCT Ha
HOBM IPOM3BOJHM Ha METPOHHA30JI Cpelly KIMHWYHM u3onatd Ha Staphylococcus aureus,
Bacillus subtilis, Escherichia coli u Candida albicans. O6mio 1recT pa3jauyHH KOHICHTPAIUU
(6,25-200 pg/ml) Ha ABE HOBOCHHTE3UPAHU METPOHKAA3010BU mpou3Boaud (MTD1 u MTD2) ca
TECTBaHM 4Ype3 AUCKOBO-nudy3noneH mero Ha Kirby-Bauer Bbpxy arap Mueller-Hinton. M360pbT
Ha pa3TBOPHUTENH Oellie MHOTO MPEIU3EH CIIOPe]l pa3TBOPUMOCTTA HA HOBUTE ChEIMHEHUS. 3aTOBA
ca u3non3Banu u ciennute pazrsopurenu: NaCl 0,9%, docdaren 6ydep pH 7,2, meranon u
eraHosl. Pa3TBopuTe Ha METAHOJ M €TAaHOJ Ha IMPOW3BOJHUTE HA METPOHHIA30JIa IMOKa3BaT
AHTUMHKpPOOHA akTUBHOCT cpemry S. aureus u C. albicans. Ilpoussomaun MTDI1(Etun 4-(2-(2-
MeTHI-5-HuTpo- 1 H-umMuazon-1- win) ameramun) Oenzoar u MTD2 (Oyrun 4-(2-(2-metwin-5-
HUTpo-1 xumupazon-l-wi) aneramupa) Oenzoar B koHueHtpamuu 100 pg / ml u moseue,
JIEMOHCTPHUpAT 30HU Ha nHXHOUpane ot 12-14 mm cperry S. aureus u Candida albicans. 3a Bcsika
npo6a B NaCl 0,9% u dbocdaren Oydep He Oemie OTKpUTa aHTUMHKPOOHA aKTUBHOCT MOBEYE OT
KoHTposuTe. TecTBaHUTE MPOU3BOIHU HE MOKA3BaT aHTHOAKTEPUAIHA aKTUBHOCT CPEILY IIIaMOBE

E.coli u B. subtilis.

Sylvia Stamova, Neli Ermenlieva, Emilia Georgieva, Svetlana Georgieva. Potential antimicrobial
activity of new metronidazole derivatives against pathogenic clinical isolates. J of IMAB,
SUPPLEMENT 11 SEEC & 31 IMAB; 77-79, 2021.

DOI: https://doi.org/10.5272/jimab.2021Supplementl

The present study aims to investigate potential antimicrobial activity of new metronidazole
derivatives against clinical isolates of Staphylococcus aureus, Bacillus subtilis, Escherichia coli
and Candida albicans. A total of six different concentrations (6.25-200 pg/ml) of two newly
synthesized metronidazole derivatives (MTD1 and MTD2) were tested by disc diffusion method
of Kirby-Bauer on Mueller-Hinton agar. The selection of solvents was very precisely according to
solubility of new compounds. Therefore, we have used the following solvents: NaCl 0.9%,
Phosphate buffer pH 7.2, methanol and ethanol. The methanol and ethanol solutions of
metronidazole derivatives showed antimicrobial activity against S. aureus and C. albicans.
Derivatives MTD1 (Ethyl 4-(2-(2-methyl-5- nitro-1H- imidazol-1-yl) acetamide) benzoate and


https://doi.org/10.5272/jimab.2021Supplement1

MTD2 (Butyl 4-(2-(2-methyl-5-nitro-1Himidazol-1- yl) acetamide) benzoate (concentrations 100
ug / ml and more) demonstrated inhibition zones of 12-14 mm, both against S. aureus and Candida
albicans. For each sample in NaCl 0,9% and Phosphate buffer there was not detected antimicrobial
activity more than the controls. The tested derivatives did not show antibacterial activity against

E.coli and B. subtilis strains.

I.7.2. CunBus CramoBa, Hemu EpmennueBa, Emunms ['eoprueBa, Csernana ['eopruena.

MHuKpOOHOIOTHYHA OLIEHKA Ha HOBH ITPOM3BOAHU Ha MeTponuaa3oia. J of IMAB, SUPPLEMENT

12 SEEC & 32 IMAB; 42-45, 2022. DOI: https://doi.org/10.5272/jimab.2022Supplementl

I[MporechT Ha pa3pabOTBaHE W ThPCEHE HAa HOBM aHTUMHKPOOHM JIEKApCTBa BKJIIOYBA TIIO0ATHH
U3CIIeI0BaTENICKU yeraus. Llenra Ha HacTosIaTa Hay4Ha paboTa € Ja ce OLEHAT aHTHMUKPOOHHTE
CBOMCTBA Ha JIBC HOBU IPOM3BOJHHM Ha METPOHHIA30Jl CpeIly aHaepoOeH pedepeHTeH Iam
Bacteroides fragilis ATCC25285. B wuscienBaHeTo ca MNPHIOKEHH METOAU ChC CEPUHHH
paspexaanus B OyJIbOH WK arap. Pesynrature onpeennxa HOBUTE aMUIHH TIPOM3BOIHH KaTo IM0-
MOIIHK aHTHOaKTepuasHu cpejacTBa cpeiry Bacteroides fragilis ATCC25285 B cpaBHeHue ¢

HU3XO0OHUSA METPOHUIA30JI.

Sylvia Stamova, Neli Ermenlieva, Emilia Georgieva, Svetlana Georgieva. Microbiologic
evaluation of novel metronidazole derivatives. J of IMAB, SUPPLEMENT 12 SEEC & 32 IMAB;
42-45, 2022.

DOI: https://doi.org/10.5272/jimab.2022Supplementl

The development process of searching for new antimicrobial drugs includes global research efforts.
The aim of the present scientific work is to evaluate antimicrobial properties of two new
metronidazole derivatives against anaerobic referent strain Bacteroides fragilis ATCC25285. In
the study are applied agar agar and broth dilution assays. The results identified the novel amide
derivatives as more potent antibacterial against Bacteroides fragilis ATCC25285 in compared to

the parent metronidazole.
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I'.7.3. Cuasus CramoBa, Cgernana [‘eoprueBa, Mas ['eoprueBa, SBop MutkoB, Henm
EpmennueBa, Emwina I'eoprueBa. CHHTE3 M XapaKTEpUCTHMKAa Ha HOBHU IPOU3BOJAHMU Ha
metponugasoia. J of IMAB, SUPPLEMENT 12 SEEC & 32 IMAB; 89-91, 2022.

DOI: https://doi.org/10.5272/jimab.2022Supplementl

AHTUMHUKPOOHUTE areHTH ca OTKpHUTH npeau mnosedye oT 100 romuan. bopbara ¢ 6akTepuaaHUTE
areHTu oOade MpojabbkaBa U B MoMmeHTa. [IpouechT Ha pa3paboTBaHe M ThpCEHE Ha HOBU
AHTUMHUKPOOHHM JICKapCTBa BKIIOUBA TJI00ATHH M3CIeI0BaTeNICKu yeunus. Llenta Ha Hacrosara
Hay4yHa paboTa € 1a ce CHHTE3UpaT ¥ CTPYKTYPHO OXapaKTepu3upaT ABE HOBH AMHIHU ITPOU3BOTHI
Ha MeTpoHuAazon. CHHTe3HaTa MpoleAypa BKIOYBA JABa eTama. [IbpBUSAT eTam MOCTUTHA
OKHCJICHHETO Ha alKOXOJIHATA TpyIa B CTPYKTypaTa Ha U3XOJHUS METPOHH1a301 JI0 ChOTBETHATA
KapOOKCHITHA KHCEITMHA. BBB BTOPUSAT eTan yCIeNHO € U3BBPIICHO aMHIMPaHe Ha KapOOKCHITHATA
KHCEJIMHA C TAPTHROPUTE aMUHU B NMPUCHCTBHE HA KOHJICH3HUPAI areHT. XUMUYHHUTE CTPYKTYPH
Ha HOBHUTE CheMHEHUS ca MOTBBbpAcHH OT npmioxenute FT IR, IH NMR u ¥ C NMR ananutuunu

TCXHHUKHU.

Sylvia Stamova, Svetlana Georgieva, Maya Georgieva, Javor Mitkov, Neli Ermenlieva, Emilia
Georgieva. Synthesis and characterization of new metronidazole derivatives. J of IMAB,
SUPPLEMENT 12 SEEC & 32 IMAB; 89-91, 2022.

DOI: https://doi.org/10.5272/jimab.2022Supplement1

Antimicrobial agents were discovered more than 100 years ago. However, the fight against
bacterial agents is ongoing at the moment. The development process for the search for new
antimicrobial drugs involves a global research effort. The aim of the present scientific work is to
synthesize and structurally characterize two new amide derivatives of metronidazole. The synthesis
procedure involves two steps. The first step achieved the oxidation of the alcohol group in the
parent metronidazole structure to the corresponding carboxylic acid. In the second step, amidation
of the carboxylic acid with the partner amines in the presence of a condensing agent was
successfully carried out. The chemical structures of the new compounds were confirmed by applied
FT IR, *H NMR and 3C NMR analytical techniques.
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I'.7.4. CuaBuss CramoBa, Hemu EpmennueBa, Emwmms ['eoprueBa, ['aOpumena Ilankona.
MukpoOrosiornuHa oneHka Ha ¢epmepcku miieunu npoaykru. J of IMAB, SUPPLEMENT 12
SEEC & 32 IMAB; 34-37, 2022. DOI: https://doi.org/10.5272/jimab.2022Supplement1

BbBenenne: MIIIKOTO U MJICYHHTE IIPOIYKTH ca OOraTh Ha XpaHUTEIIHU BEIIECTBA, OCUTYPSBAILU
BHCOKOKAQYECTBEHH NMPOTEMHH, MHUKPOEIEMEHTH, BUTAMUHHN W OOTaTH Ha €Heprus Ma3HuHH. B
CBIIIOTO BpeMe TO3HM Pa3HOOOPa3eH ChCTaB Ha MILIKOTO OCHTYpsiBa HJ€aliHa Cpesia 3a PacTex Ha
Pa3INYHU XPAaHUTEIHH MUKPOOPTaHU3MH U 300HO3H.

Hea: Ileara ©Ha TOBa mpoyyBaHe € Ja CE€ HampaBH JHUTEPATypeH Mperyiesi OTHOCHO
MHUKpPOOHOIOTUYHUS KOHTPOJI IIPU MIPUTOTBSIHETO Ha (hepMEepCKO CHpeHe B 30HaTa Ha EBporneiicku
CBIO3.

Martepuanu u meroau:. O6001mmeHa ¢ nHGOpMANKITa OT CBETOBHU JIMTEPATYPHH H3TOYHUIIH 32
MIPOU3BOJICTBOTO W MUKPOOHMOJIOTMYHATA OIeHKa Ha (pepmepcko cupeHe B EBporeiickus chro3.
Pesyararu: Mieunokucenute Oakrepun (LAB) ca HepasnmenmHa 4acT OT chCTaBa Ha IOBEYETO
MJICYHH POAYKTH. Te ca pa3HOpOAHA Irpyna OT MUKPOOPTaHU3MH, BKIIFOYHUTEIHO [IIaMOBE OT PoJia
Lactobacillus. 3akBacka oT Me30(pHIHE MIICYHOKHCENIN OAKTEPUH KYJITYPH, KAKTO M HECTAPTCPHH
LAB, Bxmrountenno pasnuunu Lactobacillus spp. ce otkpuBar B moseuero npoou. CrioMmeHaTUTe
NpOYyYBaHHs Ca HACOYEHH KbM THPCEHE Ha HAH-uecTO CpEUIaHUTE IMaTOreHH, OTKPUTH BEHB
(bepmepckuTe MIICUHH IPOIYKTH KaTo S. aureus, L. monocytogenes u E. coli.

3axuouenue: To3u nperien momdepraBa GaxTa, Y€ 3aHAATIMUCKUTE U PEPMEPCKUTE CHpEHa ca
CBBP3aHHU C pa3iIMuHa MUKPOOHOTa U MUKpOoOHU. [To-ronsimMara 4acT OT TPaJAUIMOHHUTE TPOOH OT
CHpEHE, ONMCAaHU B Ta3W CTAaTHs OTTOBAPST HA MHUKPOOHMOJIIOTHYHHUTE W3UCKBAHMS M KPUTEPUH 32

0€30IacHOCT Ha XpaHUTeE.

Sylvia Stamova, Neli Ermenlieva, Emilia Georgieva, Gabriela Tsankova. Microbiological
evaluation of artisanal milk products. J of IMAB, SUPPLEMENT 12 SEEC & 32 IMAB; 34-37,
2022.

DOI: https://doi.org/10.5272/jimab.2022Supplementl

Introduction: In general, milk and milk products are rich in nutrients, supplying high-quality

proteins, trace elements, vitamins, and energy-rich fats. At the same time, this diverse composition
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of milk provides an ideal environment for the growth of various food-borne microorganisms and
zoonotic agents.

Aim: The aim of this study is to give an overview of artisanal cheese production and its
microbiology control in the European Union.

Materials and methods: We summarize sources of world literature data about artisanal and
farmhouse cheese microbiological evaluation in European Union.

Results: Lactic acid bacteria (LAB) are an integral part of the composition of most dairy products.
They are a heterogeneous group of microorganisms including strains of the genus Lactobacillus.
The mesophilic lactic acid bacteria starter cultures as well as non-starter LAB including different
Lactobacillus spp. are detected in the most samples. The mentioned studies are aimed at searching
for the most common pathogens found in artisanal dairy products such as S. aureus, Listeria
monocytogenes and Escherichia coli.

Conclusion: This review highlights the fact that artisanal and farmstead cheese products are
associated with various microbiota and microbial. The majority of the traditional cheese samples

in this paper complied with the microbiological criteria notifications on food safety.

I'.7.5. Hemm EpmennueBa, Emunus ['eoprueBa, CunBus MuxaitoBa, Cuausi CtamoBa,
Kpacumupa Jlanesa, ['abpuena [{ankoBa, AHToanera l{BeTkoBa. CHHEPTrHYHO B3aMMOJICHCTBHE
MEKIy €TepHYHM Maclia Ha TPEJCTaBUTENH OT ceM. Lamiaceae u mpoTHBOrbOMYHM JieKapcTBa
cpemty Candida albicans ATCC 10231. FARMACIA, Vol. 70, 4, 2022.

DOI: 10.31925/farmacia.2022.4.18

Hsikonko Buaa Candida ca yacT or HOpMaiHata 4oBemika MUKpoOHoTa. EnHa OT OCHOBHHTE
xapaktepuctuku Ha Candida e cmocoObHOCTTa ¥ 1a 00pa3yBa OMOGUIMHU C BUCOKA JICKapCTBEHA
TOJIEPAaHTHOCT B YOBEIIKHS TOCTONpPUEMHHK. [IpOTHBOrEOMYHUTE TEpANieBTUYHH BBH3MOKHOCTH
BCE OIIE Ca OIPaHUYEHHU CaMo JI0 HAKOJIKO KJlaca JeKapcTBa, HUTO €IMH OT KOMTO HE OTTOBaps Ha
BCHUKH kenaHu odakBaHus. Cucremuure nadekuun ¢ Candida gemoHcTpHrpar nmpeauMcTBara Ha
KOMOWHUPAHUTE TE€paIny, MPOBEXKIAHH C KOMOMHAIINU OT TOHE JBE Pa3IMYHHU MPOTHBOTHOMYHH
JIeKapCcTBa /MM KOMOWHAIIMK C €CTECTBEHH NMPOTUBOTBOMYHU CPENICTBA KAaTO €TEPUYHU Macia
(EM), nenTuaHu MOJEKyad U T.H. B Tasu paboTa HHME OLlEHUXME NPOTHUBOIbOMYHUS €(PEKT Ha

eTepuyHU Macia oT Mamepka u puras cpemry C. albicans ATCC10231 u TeXxHUTE OTEHIIHATHA
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CUHEPTrUYHM B3aUMOJICHCTBUS C YE€CTO HW3IMOJI3BAaHU MPOTHUBOTBOMYHU CpPEACTBA — HUCTATHH U
¢ykonazon. CHHEPrMYHUTE B3aUMOJCHCTBUS MEXIy HHUCTATMH M (uykoHazon u EM ca
ONpEeICNIEHN Ype3 METO/Ja Ha LIaXMaTHaTa JIbCKa-MUKPOTUTBPEH aHainu3. Pesynrtature ot
pOyYBaHETO MMOKa3Bar, 4e (UIyKoHa30J MMa cuHepruyeH edekt ¢ Thymus vulgaris EM B
KOMOMHAIMs ¢hOTBETHO ¢ 9,37 pg/mL npoTtuBoreOMYHO JiekapcTBO U 2 pg/mL eTepuyHo mMacio
(croitnoctu Ha FIC umnnmexc 0,49). B xomOuHanms ¢ Ipyrd KOHIEHTPALMH HAa aHTUMUKPOOHU
areHTH, e(eKThT € aIuTHUBeH Wiu uHTepdepupaml. DIyKOHA301 HE IOKa3Ba CHHEPTUYHO
B3aumo/eiicteue ¢ EM oT puran npu HUTO €1Ha OT KOMOMHALIMUTE B Pa3IMYHU KOHIEHTPALUU Ha
aHTUMUKPOOHU cpenctBa (croiiHoctd Ha FIC wmupexc 0,75). MIC Ha ¢aykoHa3on OTHOBO €
otueTeH karo 37,5 ug/mL, a To3u Ha puran EM - 16 pg/mL. Hammre pe3ynraTu T0Ka3Bat MposiBa
Ha CHHEPrU4HO B3auMozencTeue Mexxay EM ot puran u Hucratud, EM oT Malepka 1 HUCTaTUH

u Mexay ¢urykonazon u EM ot Thymus vulgaris.

Neli Ermenlieva, Emilia Georgieva, Silviya Mihaylova, Sylvia Stamova, Krasimira Laleva,
Gabriela Tsankova, Antoaneta Tsvetkova. Synergistic interaction between Lamiaceae essential oils
and antifungal drugs against Candida albicans ATCC 10231. FARMACIA, Vol. 70, 4, 2022.

DOI: 10.31925/farmacia.2022.4.18

Several Candida species are part of the normal human microbiota. One of the main characteristics
of Candida is its ability to form highly drug tolerance biofilms in the human host. The antifungal
therapeutic options are still limited to only a few drug classes, none of which fulfils all desired
expectations. Systemic Candida infections demonstrate the advantages of combined therapies
carried out with combinations of at least two different antifungal drugs, or/and combinations with
natural antifungal agents such as essential oils (EOs), peptide molecules etc. In this work we
evaluated the antifungal effect of thyme and oregano essential oils against C. albicans ATCC10231
and their potential synergistic interactions with frequently used antifungal agents — nystatin and
fluconazole. Synergic interactions between nystatin and fluconazole and EOs were determined by
the checkerboard microtiter assay. The results of the study showed that fluconazole has a
synergistic effect with Thymus vulgaris EO in combination with 9.37 pg/mL antifungal and 2

ug/mL essential oil, respectively (FIC index values 0.49). In combination with other concentrations
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of antimicrobial agents, the effect is additive or interfering. Fluconazole did not show a synergistic
interaction with oregano EO at any of the combinations in different concentrations of antimicrobial
agents (FIC index values 0.75). The MIC of fluconazole was again reported as 37.5 ug/mL and that
of oregano EO - 16 pg/mL. Our findings showed an experimental occurrence of a synergistic
interaction between and oregano EO and nystatin, thyme EO and nystatin and between fluconazole

and Thymus vulgaris EO.

I'.7.6. Hemm EpwmennueBa, Emunus ['eoprueBa, ['abpmena IlankoBa, ['eprana Henemuena,
Kpacumupa Jlanesa, Cuausi CramoBa, Togopka Kocraaunoa. Jlnopunmsupanu Escherichia
coli mamoBe, chxpansiBanu mexnay 40-50 roauHu: MOPQOIOTHYHA, CEPOTHITHA, OMOXMMUYHA
XapaKTEepUCTHKA U JIeKapcTBeHa dyBcTBUTEIHOCT. Biotechnology & Biotechnological Equipment.
37(1):309-316, 2023. DOI: 10.1080/13102818.2023.2191737

bakrepuanHure KynTypu OOMKHOBEHO C€ CbXpaHABAaT 3a [JBJITM IEPUOAM OT BpeMe upes
mopumsanus. Jinopunmusupanure 0akTepun 0OMKHOBEHO 3ama3BaT AKHU3HECIIOCOOHOCTTA CH OT 5
no 35 roaumnu. M3cnenBana e KM3HEHOCTTA W 3ala3BaHETO Ha HIKOM OT XapaKTEpHUTE
MOP(QOJIIOTUYHY, CEPOTHITHM U OMOXMMHUYHU XapaktepucTuku Ha 14 mama Escherichia coli cien
To(UIM3UpaHo chXxpaHeHue 3a noseue oT 40—50 roguuu. OneHeHa e ¥ TAXHaTa YyBCTBUTETHOCT
KBbM KOHBEHIIMOHAJTHUTE AaHTUOMOTHILIM, U3IIOJI3BAHU MTPU JICUEHUETO Ha UH(EKIUU, IPUIMHEHH OT
npezcraButesiy Ha Enterobacteriaceae. B namero usciensane ca usnon3anu 14 mama Ha E. coli,
cBbp3anu ¢ 11 ceponormunu tuna — O1, O2 (aBa mama), 05, 07, 011, 020, 025, 026, 029, 0111
(nBa mama) u O125 (aBa mama). JInopmimznpanuTe aMmIyJid OT MUKPOOPTraHU3MHU Ca POU3BEICHH
B iepuoja 1971 — 1973 r. u ca cexpansBanu npu 4 °C B MUKpOOHA KOJIEKIHS 32 Y4eOHH LENIH KbM
MenunuHcku kosex — Bapra, bearapus. Kontponaure mamose 0sixa E. coli ATCC25922, mam
E. coli (u3nomn3Ban 3a oOpa3oBaTeHM IEIH) W TPU KIMHWYHH u3ojata Ha E. coli ot ypuna u
cekpern oT panu. [llamosere E. coli, cbxpansiBanu B npoabmkenue Ha 40—50 roanHu, ca 3ana3uim
u3cienBaHUTe MOP(OJIOTMYHM U OMOXMMHUYHHM XapaKTEPUCTUKU, KAaKTO M TE3H, CBbP3aHHU C
TEXHUTE AHTHTCHHW XapaKTePUCTUKH W  aHTHOMOTHYHA  YyBCTBUTEIHOCT. TsXHaTa
YYBCTBUTEITHOCT KBbM TECTBAHHTE AHTHMUKPOOHH CpEICTBA € AaHaJOTMYHAa HAa KOHTPOIHUS

pedepenTten mam E. coli ATCC25922, koeTo noka3Ba, ue BbIIPEKH IbJITOTO BpEME Ha ChXpaHEHHE,
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BCHMYKHM I[AaMOBEC 3alasBaT H JCEMOHCTPHUPAT THUIIMYHUTEC MOp(l)OJ'IOl"I/I‘IHI/I, CCPOTUIIHU H

OMOXMMHUYHU XapaKTEPUCTUKU HA BUA.

Neli Ermenlieva, Emilia Georgieva, Gabriela Tsankova, Gergana Nedelcheva, Krasimira Laleva,
Sylvia Stamova, Todorka Kostadinova. Lyophilized Escherichia coli strains stored for 40-50
years: morphological, serotypic, biochemical characteristics and drug sensitivity. Biotechnology &
Biotechnological Equipment. 37(1):309-316, 2023.

DOI: 10.1080/13102818.2023.2191737

Bacterial cultures are commonly preserved for long periods of time via freeze-drying
(Iyophilization). Lyophilized bacteria typically retain viability from 5 to 35 years. We investigated
the vitality and preservation of some of the characteristic morphological, serotypic and biochemical
features of 14 Escherichia coli strains following lyophilized storage for over 40-50 years. We also
investigated their susceptibility to conventional antibiotics used in the therapy of infections caused
by Enterobacteriaceae representatives. In our study, 14 strains of E. coli related to 11 serological
types — O1, 02 (two strains), O5, 07, 011, 020, 025, 026, 029, 0111 (two strains) and 0125
(two strains) — were used. The lyophilized microorganism ampules were produced in the period of
1971 to 1973 and were stored at 4 °C in a microbial collection for educational purposes at the
Medical College — Varna, Bulgaria. Control strains were E. coli ATCC25922, an E. coli strain
(used for educational purposes) and three clinical E. coli isolates from urine and wound secretions.
The E. coli strains stored for 4050 years had preserved the studied morphological and biochemical
characteristics, as well as those related to their antigenic characteristics and antibiotic sensitivity.
Their susceptibility to the tested antimicrobials was analogical to the control reference strain E.
coli ATCC25922, indicating that despite the long storage time, all strains retained and

demonstrated the typical morphological, serotypic and biochemical characteristics of the species.

I'.7.7. Hans Arosa, Ceetnana ['eoprueBa, Ctanmna Ctoea, CuiBus CramoBa, SIBop MuTkos.
HPLC wmerox 3a aHann3 Ha HOBU CHEIUHEHHUSI-AaHANIO3W HA AHTHUHEOIIACTHMYHO JIEKapCTBO.
Bulgarian Chemical Communications, Volume 52, Issue A (pp. 09-16) 2020.

DOI: 10.34049/bcc.52.A.271
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IIpe3 nocneaHoTO AeceTHeTHE ce HAOII0AaBa 3HAYUTEIIHO HApACTBaHE HA HAyYHHUTE ITO3HAHMS B
obmactTa Ha OHKOJorHsATa. [I0 TO3M HAYMH Ce yBeIMYaBa U MHTEPECHT KbM OTKPHMBAHE HA HOBH
JIeKapCcTBa U TEPANEeBTUYHU MOJXO0U € MOTEHIMAN B OHKoJorusaTa. Hackopo, rpyna cMHTETUYHU
PETHHOMIM € U3I0JI3BaHa B OHKoJOrusTa. TpeTo nokojeHue peTuHou - Bexarotene ce usnomnssa
IIPU JICYEHUETO Ha pa3IMYHKU BUJOBE KapLIMHOMHU, HalpUMep KoxkeH T-KieTbueH JUMQOM, pak Ha
rbpJaTa, HarpeIHal pak Ha Oemust qpo0, capkoMm Ha Kamomm, pak Ha mpocraTtara u apyru. B
JUTEeparypaTa aHalM3uTe Ha OEKCapOTEeH BKIIOYBAT THHKOCIONHA xpomarorpadus. OcBeH ToBa
ra3oBa xpomarorpadus ¢ MacCHeKTpalHa JeTEeKLUs € H3MO0JI3BaHa 3a OHIpeleisHe Ha
ChEJJMHEHUETO U Herosure MerabosnutH. B npeaxonHa pabora, HUE CHHTE3MpaxMe CTPYKTYPEH
aHasior Ha Bexarotene. Llenta Ha HacTosimara paboTa € JAa ONuIIe Ch3AaBaHETO U BaJIUAUpaHE HA

HPLC meron 3a aHanus Ha HOBOTO ChEINHEHHUE.

Nadya Agova, Svetlana Georgieva, Stanila Stoeva, Sylvia Stamova, Javor Mitkov. HPLC method
for analyzing new compounds — analogs of an antineoplastic drug. Bulgarian Chemical
Communications, Volume 52, Issue A (pp. 09-16) 2020.

DOI: 10.34049/bcc.52.A.271

Over the past decade, there has been a significant scientific knowledge increment in the field of
oncology. Thus, the interest in discovering of new drugs and therapeutic approaches with a
potential in oncology has risen. Recently, the group of synthetic retinoids is used in oncology. The
third generation retinoid Bexarotene is used in the treatment of various types of cancer, for instance
cutaneous T-cell lymphoma, breast cancer, advanced lung cancer, Kaposi sarcoma, prostate cancer,
and other. In literature, analyses of Bexarotene include thin-layer chromatography. Moreover, gas
chromatography-mass spectrometry has been used to determine the compound and its metabolites.
In our previous work, we synthesized a structural analog of Bexarotene. The purpose of the present
work is to describe the development and validation of a HPLC method for the analysis of the new

compound.

I'.7.8. Henu EpmennueBa, Emunus ['eopruesa, CuaBus CramoBa, ['abpuena [{ankoBa, CunBus

MuxaiinoBa. /[oka3BaHe Ha aHTUMHUKpOOHATa aKTUBHOCT Ha THPTOBCKH MPOAYKTH C €TEPUUHO

macio ot Thymus vulgaris. J of IMAB, SUPPLEMENT 11 SEEC & 31 IMAB; 87-78, 2021.




DOI: https://doi.org/10.5272/jimab.2021Supplementl

ETepuunuTe Macia ca JETIMBH, IPUPOIHU, CJIOKHHA CheIMHEHUS, U3BECTHU ChC CHIIHUS CH apoMat
Y pa3Nu4HU JIeueOHM CBOMCTBA. V3mon3Bar ce Karo aHTUMUKPOOHHU, 00e300IsBaIy, CeaTUBHH,
MIPOTUBOBB3MAIUTEIHHN, CIIa3MOJIMTUYHU CPEJCTBA W KaTO JIOKadHU aHecteTunu. llenra Ha
MPOYYBAHETO € Jla C€ OICHHW IMOTCHIIMAIHOTO aHTUMHUKPOOHO JEHCTBHME HA JiBa MPOJYKTa (3a
BBHIIIHA M BBTPEIIHA ymorpeba), ChIbpiKalld CTEPHYHH Maciaa oT Thymus vulgaris cpemry
Staphylococcus aureus ATCC 29213 u Escherichia coli ATCC 25922. U3cneaBaHeTo ce mpoBee
B Memununcku konexx — Bapna, bwarapus. YcraHoBeHa € aHTUMUKpOOHAaTa aKTUBHOCT Ha
eTepUYHHTE Maclia OT MalllepKa Ype3 U3I0JI3BaHe Ha AUCKOBO-Au(Yy3rnoHeH MeTo 1 Ha Kirby-Bauer.
HabmonaBa ce unxubupani epext ¢ nuamersp Hag 20 mm 3a 30HUTE Ha UHXUOUpaHe. Pezynratute
MOKAa3BaT, 4e TECTBAHUTE €TEPUYHU Macia ot Thymus vulgaris npurexaBaT CHIIHH aHTUMUKPOOHU
CBOMCTBa M MOXE€ B OBbJ€IIE Ja MPEACTaBIsIBAT HOB M3TOYHUK HA MPHUPOIHU AHTUCEITHULIU C

IPUITO0KCHHUC BbB (bapMaI_IeBTI/I‘IHaTa HHAYCTpHL.

Neli Ermenlieva, Emilia Georgieva, Sylvia Stamova, Gabriela Tsankova, Silviya Mihaylova,
Antoaneta Tsvetkova. Investigation of antimicrobial activity of commercial essential oils of
Thymus vulgaris. J of IMAB, SUPPLEMENT 11 SEEC & 31 IMAB; 87-78, 2021.

DOI: https://doi.org/10.5272/jimab.2021Supplementl

Essential oils are volatile, natural, complex compounds known for their strong odor and different
medicative properties. They are used as antimicrobial, analgesic, sedative, anti-inflammatory,
spasmolytic, and locally anesthetic agents. The aim of this study is to evaluate the potential
antimicrobial activity of two (for external and internal use) commercial essential oils of Thymus
vulgaris against Staphylococcus aureus ATCC 29213 and Escherichia coli ATCC 25922. The
study was conducted in Medical College — Varna, Bulgaria. The antimicrobial activity of thyme
essential oils was determined using the Kirby-Bauer disk diffusion susceptibility test. This
inhibitory effect was observed by the diameters above 20 mm of the zones of inhibition. The results
demonstrate that the Thymus vulgaris essential oils tested possess strong antimicrobial properties
and may in the future represent a new source of natural antiseptics with applications in the

pharmaceutical industry.
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I'.7.9. Anrtoanera llserkoBa, CunBusi MuxaitioBa, CuiaBusi CramoBa, Cseriana Pajesa.
[TpeBeHIUs Ha )KEHCKOTO 3/[paBe- TPaHCBarMHAIHA yATpacoHOrpadusi- MUIOTHO mpoyuBane. J Of
IMAB, SUPPLEMENT 11 SEEC & 31 IMAB; 61-63, 2021.

DOI: https://doi.org/10.5272/jimab.2021Supplementl

Enna 4etBbpT OT r10OaNHUTE Cllydad HAa OHKOJIOTWYHM 3a00JsBaHuUsS ca B EBpona, BbIpEKU 4e
HEHHOTO HaceneHue ¢ mo-Manko oT 10% oT cBeroBHO HaceneHue. OOMIOTO WKOHOMHUYECKO
OTpakeHHE Ha OHKOJIOTUYHHTE 3a00siBanus B EBporna Be3nu3a Ha 100 Munuapa eBpo roIuirHo
1 40% oT ciryyauTe Ha TYMOPH ca Ipea0TBpaTUMU. | MHEKOJIOTHYeH TpaHCBaruHajeH yATpa3ByKOB
Mperjes 3a paHHO OTKPHWBAHETO Ha TMHEKOJIOTMYHU 3abossBanus e mpoBeaeH cpen 1800 xeHu
Mexay 2017 u 2020 r. 8sB Bapna, CeBepounstouen pervon Ha bearapus. Cpen nperneganute 1800
XKEeHH TIpH 527 ca OTKPUTH NMATOJOTUYHH HAXOJKH, KaTO HAW-TOJISM € JeIbT Ha KEHUTE C MUOMA
Ha MaTKara, MOCJIeIBaHU OT €HAOMETPHUATHU MOJIUIU, TYMOPH B MaJIKusl Ta3 U siununure. Haii-

3acerHarara rpyna ca >KeHUuTe Mexay 35 u 55 roJiuHu, KaTo NuKoBara Bb3pact € 45-55 rogunu.

Antoaneta Tsvetkova, Silviya Mihaylova, Sylvia Stamova, Svetlana Radeva. Preventive
healthcare for women — transvaginal ultrasonography — a pilot study. J of IMAB, SUPPLEMENT
11 SEEC & 31 IMAB; 61-63, 2021.

DOI: https://doi.org/10.5272/jimab.2021Supplementl

A quarter of the global cases of cancer are in Europe although its population is less than 10 % of
the world population. The overall economic impact of cancer in Europe amounts to €100 billion
annually and 40% of cancer cases are preventable. “Gynaecological transvaginal ultrasound
examination for early detection of gynaecological conditions was conducted among 1800 women
between 2017 and 2020 located in Varna in the North East Region of Bulgaria. Among the
examined 1800 women, 527 pathological findings were detected where the largest share was that
of women with uterine fibroids, followed by endometrial polyps, pelvic and ovarian tumours. The
most affected group were women between 35 and 55, the peak age being 45-55.
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I'.7.10. Hemu EpmenmmeBa, Emunus I'eoprueBa, CuaBusi CramoBa, Ceriana ['eopruera,
CunBust MuxaiinoBa. Two alternative methods for anaerobic cultivation of Bacteroides fragilis
ATCC 25285 compared to the efficiency of cultivation in a gas pack system. J of IMAB. Oct-Dec;
27(4): 4035-4037, 2021. DOI: 10.5272/jimab.2021274

KynrtusBupanero Ha aHaepoOu He € pyTHMHHA mpollenypa. B moBedero ciyyaum ce U3BBHPIIBA B
pedepeHTHH J1TabopaTopuH C MOMOIITa Ha CIEHUATHO 00OpYJBaHE, BKIIOUUTEIHO aHaepoOHa
Kamepa uin aHaepoOHa Gas pack cuctema. MimMa HAKOM MO-CTapu METOIM KAaTO Taka HapedyeHaTa
cucrema Candlejar u npunnunsT Ha Fortner. IlenTa Ha w3ciieqBaHETO € Ja C€ CpPaBHAT JBa
aNTepHATUBHM METOJa 3a aHaepoOHO KyiTuBupaHe Ha Bacteroides fragilis ATCC 25285 ¢
KyntuBupaHe upe3 cucrema Gas Pack, kosATO e mHMpoKo M3MOI3BaH U 10Ope MPOYYEH METOI.
W3BbpieHo € anaepoOHO KyITHBHpaHe ¢ momornra Ha cucremara GasPack, Candle jar u mpuaiinna
Fortner. bakrepuunTe ca mocsATH B IBa Pa3IMYHU BUAA arapoBU CPEIH - MOIXOISIIH 32 aHAEPOOHO
kyntuBupane- Wilkins-Chalgren arap u Mueller-Hinton arap, mnomeseH 3a TecTBaHe 3a
YYBCTBUTEIHOCT KbM aHTHOUOTHIIM. Pe3ynraTuTte OT HAIIeTO MPOyYBaHE MOKA3BaT, Y€ BbB BCUUKHU
Oakrepuanau kyarypu B. fragilis ATCC 25285 nemoHcTpupa cuiieH pacTex. Y CTaHOBEHO €, ue
cucremara Candle jar m mpuHUMIBT Ha Fortner ca 4yBCTBUTENHA M PEHTAOMIIHA alTEpHATHBA,

KOATO MOKE [1a C€ U3I10JI3Ba B CTPYKTYPH C OTPAHUYCHU PECYPCHU.

Neli Ermenlieva, Emilia Georgieva, Sylvia Stamova, Svetlana Georgieva, Silviya Mihaylova,
Two alternative methods for anaerobic cultivation of Bacteroides fragilis ATCC 25285 compared
to the efficiency of cultivation in a gas pack system. J of IMAB. Oct-Dec; 27(4): 4035-4037, 2021.
DOI: 10.5272/jimab.2021274

Cultivation of anaerobes is not a routine procedure. In most cases, it is carried out in reference
laboratories with the help of special equipment, including an anaerobic chamber or anaerobic jar
with Gas pack system. There are some older methods so-called the Candlejar system and the
Fortner principle. The aim of the study is to compare two alternative methods for anaerobic
cultivation of Bacteroides fragilis ATCC 25285 with cultivation by Gas Pack system, which is a
widely used and well-studied method. We made anaerobic cultivation using the GasPack system,

Candle jar and Fortner principle. The bacteria were seed in two different types of agar media -
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suitable for anaerobic cultivation Wilkins-Chalgren agar and Mueller-Hinton agar, useful for
antibiotic sensitivity testing. The results of our study showed that in all bacterial cultures, B. fragilis
ATCC 25285 demonstrated heavy growth. The Candle jar system and Fortner principle were found

to be a sensitive and cost-effective alternative that might be used in resource-limited settings.

I'.7.11. CunBus MuxaiinoBa, J[lecucnaBa AmnekcanapoBa, AHToaHera l[BerkoBa, CuaBus
CramoBa. EdexTuBHaTa KOMYHHKAlMs Karo (HaKTop, BIMSCL] BBPXY MPUABPKAHETO KbM
dapmakotepanusta. J of IMAB, SUPPLEMENT 11 SEEC & 31 IMAB; 58-60, 2021.

DOI: https://doi.org/10.5272/jimab.2021Supplementl

KomyHuKanusTa € KIHUYOB €JIEMEHT OT 3ApaBHUTE U (PapMalleBTUYHUTE TPHKU, KOUTO € MPSKO
CBBp3aH C pe3yiraTa OT JeueHHeTo. ToBa M3ClieIBaHE MMa 3a LeN JIa OLIEHH BB3MPUATHETO Ha
(dapmarieBTuTe 32 €PEKTUBHA KOMYHUKAIUS KaTo (DAKTOp, BIUSEII BHPXY MPUIABPKAHETO KBM
MPEIIICAHOTO JICYCHHE. AHOHUMHH WHIMBUIYaJIHU BIIPOCHUIIUTE ca pa3/iaJicHu Ha (papmaneBTH
B alTEeKH OT OTKPUT THII. BEB BBIIPOCHUKA ca MPEUIOKEHU 6 TBBPACHUS C MET Bb3MOXKHOCTH 32
OTroBOp (HapWyaHa OIIe IETCTeNICHHAa cKajna Ha JIukepT). AHKETUpAHWUTE CIUHOMYIIHO Cca
CBIJIACHU C TBBPJICHUATA, y€ J0OpaTa KOMYHHUKAIUS U ToBepue B jiekaps (96%), u mpenocTaBsHEeTO
Ha ¢apmaneBTuyHaTa rpmwka (91,1%) uMat MonoXUTETHO BIUSHUE M MOTaT Ja JOBEAaT 10 Mo-
I00pH pe3yNnTaTH B IPUIBbPKAHETO KbM M3MKcaHaTa Tepanus. OOIyBaHETO C MAlUEHTUTE, KOETO
pa3KprBa TEXHHUTE MPEANOYNUTAHUS, HYXIH W [EHHOCTH, € TPEIIoCcTaBka 3a Mmoao0psBaHe Ha

CTCIICHTA Ha MPUIbPKAHC KbM I1JIaHA 3a JICHCHUC.

Silviya Mihaylova, Desislava Aleksandrova, Antoaneta Tsvetkova, Sylvia Stamova. Effective
communication as a factor affecting adherence to pharmacotherapy. J of IMAB, SUPPLEMENT 11
SEEC & 31 IMAB; 58-60, 2021.

DOI: https://doi.org/10.5272/jimab.2021Supplementl

Communication is a key element of health and pharmaceutical care which is directly related to the
treatment outcome. This research aimed to assess the pharmacists’ perception of effective
communication as a factor affecting adherence to the prescribed treatment. Anonymous individual

questionnaires were distributed to community pharmacist’s. The questionnaire proposed 6
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statements with five response options (also called the five-point Likert scale). Respondents
unanimously agreed with the statements that good communication and trust in the doctor (96%),
and the provision of pharmaceutical care (91.1%) had a positive influence and could lead to better
adherence outcomes. Communication with patients, which reveals their preferences, needs and

values, is a precondition for improving the degree of adherence to the treatment plan.

Kpurepnii I'.8. Ily0aukanmumn u 10KJIaau, my0JJUKYBaHHU B HepedepupaHu
CIIMCAHUSA C HAYYHO pelleH3upPaHe WU My0JMKYBaHHU B PeIaKTHPAHH

KOJIEKTUBHHA TOMOBE

I'.8.1. CuaBusa CramoBa, Csetnana ['eoprueBa, Hans Arosa, Ilerap CtamoB. CbBpeMeHHH
noaxoau 3a aeueHue Ha Helicobacter pylori. Academic journal, Healthcare, ISSN 13126121, vol.
15(5), 239-244, 20109.

Wundexkuusra ¢ Helicobacter pylori e enna ot Haii-uecTuTe XpOHUYHU OAKTEPHATHU MHDEKIUH,
3acsramy xopata. [ToBeye ot 70% oT cBETOBHOTO HaceseHue ¢ Hocuren Ha Helicobacter pylori.
To3u rpamM-oTpHULIATE]ICH OPraHU3bM KOJOHU3UPA CIICIUATHO YOBEIIKUS CTOMAX U 33 ChKaJCHUE
MOXeE J[a Ce 3ama3yu Mpe3 [eus KUBOT Ha TOCTONpPUEMHUKA. EMHOBpeMeHHOTO neiicTBue Ha H.
pylori 1 HeroBuUs FOCTONPHUEMHHUK € TOBEJO 70 peakius Ha H. pylori cbe 3amuTHUs MEXaHU3bM Ha
Ha TOCTOIPUEMHHKA U UMYHHATa My CHCTeMa. B Ta3u cratusi mpeacTaBsMe yTBbPICHU U HOBU

cxeMH 3a JieueHne Ha uadekus ¢ H. pylori.

Sylvia Stamova, Svetlana Georgieva, Nadya Agova, Petar Stamov. Modern approaches of
Helicobacter pylori treatment. Academic journal, Healthcare, ISSN 13126121, vol. 15(5), 239-244,
20109.

Helicobacter pylori infection is one of the most common chronic bacterial infections affecting
humans. More than 70% of the world's population carries Helicobacter pylori. This Gram-negative
organism colonizes specifically the human stomach and unfortunately may be persisting for the
entire life of the host. Concomitance of H. pylori and its host has resulted in reaction of H. pylori




with the host's pathogen defense mechanism and the immune system. Here we presented old and

new regimens to manage of H. pylori infection.

I'.8.2. CuaBuss CramoBa, Hans Arosa, Csernana ['‘eoprueBa. JIOKaqHO MNpPUIIOKEHUE Ha
MmeTpoHHIa3oa mpu Acne rosaceae. Academic journal, Medicine, Pharmacy, Public health, vol.6
(16); 38-42, 2020.

Acne rosaceae ¢ XpOHHYHO BB3IAIUTENIHO 3a00JsIBaHE, KOETO OOMKHOBEHO 3acsra Bb3pacTOBU
rpynu Hax 40 roguHu. ThpceHETO Ha HOBU INOAXOAM B JIeYEHMETO Ha ACNe rosaceae e
HeNpeKbCHATO. B ombiHeHNe KbM NEpOPATHUTE JIEKAPCTBA, PA3JIMYHU JPYTH CXEMU 32 JIOKAIHO
JIeUeHHEe ca YCHEIIHO M3IMO0JI3BaHU. B moBeuero ciyyaun Te ca MpeArovyuTaHu, 3all0To U30sreaT
MHOTO OT CTpPaHMYHUTE €PEKTH Ha CUCTEMHUTE JeKapcTBa. Ta3u CTaTUsl ONMCBAa ONUTA Ha

pa3IMYHU CHEIUATUCTH, PUJIaraji METPOHHUIa30J1 JJOKAIHO MPH NaiueHTu ¢ AChe rosaceae.

Sylvia Stamova, Nadya Agova, Svetlana Georgieva. Topical application of metronidazole to Acne

rosaceae. Academic journal, Medicine, Pharmacy, Public health, vol.6 (16); 38-42, 2020.

Acne rosacea is a chronic inflammatory disease that usually affects age groups over 40 years.
Searching of new approaches in the treatment of Acne rosaceae are constantly. In addition to oral
drugs, various topical treatment regimens have been successfully used. In most cases, they are
preferred because they avoid the many side effects of systemic drugs. This article describes the
experience of various specialists who applied metronidazole topically to patients with Acne

rosacea.

I'.83. Cuasua CramoBa, Hans Arosa, Csernana ['eopruesa. IlpenusBuxatenctBa mnpHu
JICYCHUETO Ha KaHAW703a ¢ a3oyioBH JiekapcTBa. Academic journal, Medicine, Pharmacy, Public
health, vol.6 (16); 43-47, 2020.

Canida albicans u npyru ne-albicans BumoBe karo C. Krusei, C. tropicalis, C. parapsilosis, C.
glabrata, Cca TMPUYUHHUTCIN Ha CHCTCMHU I/IH(i)eKI_II/II/I. Te ce BB3INPUCMAT KATO OCHOBHHU

MH(EKIMO3HH MHKPOOpraHU3MU OT To3u BHJA. Haili-uecTto Te NpuUYHMHSIBAT MOBBPXHOCTHH,




BarMHAJIHU WK opaJHu uMHbekuuu. OnacHOCTTa €, Ye MPU ONpPENeIeHU YCIOBHUS T€ MOTrar Ja
HaxJIySIT B KPbBHUS IOTOK, KOETO /1a JIOBEE J0 MHBA3Ms Ha JIOKAJTHO pa3IOJIOKEHU ThKaHU U
opranu. E¢ukacHocTTa Ha NPOTHBOIBOMYHOTO JICUCHHE CPEUly KaHIHI03a € OICHEHAa U ce
o0CHXKJla B KOHTEKCTa Ha TOJEMH EMUJEMHOJOTHYHM MpoyuBaHusa. Hacrosmusr mperien
noayepraBa ymnoTpebaTa Ha a30JIHU JIEKapCTBa B CTPAaTErMM 3a MPEBEHIMS U KOHTPOJ IO

OTHOIICHHEC HA TO3U HIMPOKO pa3lpoOCTPAHCH ITaTOI'CH.

Sylvia Stamova, Nadya Agova, Svetlana Georgieva. Challenges in the treatment of Candidiasis

with azole drugs. Academic journal, Medicine, Pharmacy, Public health, vol.6 (16); 43-47, 2020.

Canida albicans and other non-albicans species like C. Krusei, C. tropicalis, C. parapsilosis, C.
glabrata, are the causes of systemic infections throughout the whole world. They are perceived as
the main infectious microorganisms from this species. Most often, these organisms cause
superficial, vaginal or oral infections. The danger is that, under certain conditions, they can invade
the bloodstream, leading to invasion of locally located tissues and organs. The efficacy of
antifungal treatment against candidiasis has been evaluated and discussed in the context of large
epidemiological studies. The present review highlights the uses of azole drugs in prevention and

control strategies regarding this widespread pathogen.

I''8.4. CuaBua CramoBa, Slna KoneBa, Cernana ['eoprueBa, Emunus ['eopruesa, Henm
EpmennueBa. OreHka Ha 4epHOPOOHOTO METAOOJIUTHO aKTHBHPaHEe Ha OeH30KauH 4pe3 In Silico
metoau. 4th International conference on scientific research, Farabi Publishing House, p. 639-644,
2021.

BenzokamHbT € crmabo pa3TBOpPUM JIOKAJIEH AaHECTETHK, €CTep Ha Tapa-aMHHOOEH30€HaTa
kucenuHa. Tol ce XUAPOIU3UPa OT ecTepa3Hy SH3MMH IJIaBHO B IIa3Mara U B [T0-MaJIKa CTEICH B
yepHus aApod. LlenTa Ha Ta3u paboTa € Ja ce MpeaBUIAT BEPOSTHH YePHOAPOOHU MeTabomuTu (in
VIVO u in Vitro cumynatop Ha MerabosiM3Ma Ha IUTbXOBE) Ha OeH3okauH upe3 In Silico meroau
(copryep QSARToolbox) u TexuusT mexanu3bM Ha feictBue (cBbp3Bane ¢ JJHK u nmpotennn).
BeposiTHuTE YepHOpOoOHN MeTaboIUTH Ha OeH30KauH, KOUTO ca npeasuaeau oT QSAR Toolbox
(in vivo u in vitro cumynatop Ha MeTaOoJiM3Ma Ha TUIBXOBE), ca YETHPU. TpH OT TIX HE ca

pEaKkTHBHH, & €NH € PeaKTHUBEH, T.€. yCTaHOBsBa ce cBbp3BaHe ¢ JIHK. MetabonmuThT ce cBbp3Ba




ype3 oOpasyBane Ha ROS (MHAUpeKTHO) (3aMECTEHH C €IMH MPBHCTEH ITbPBUYHUA aPOMAaTHU aMUHH
u SN 1 (HykieoduiHa ataka cieq o0pa3yBaHe HA HUTPEHUEBH HOHU (3aMECTEHHU C €IHMH MPbCTEH
I'BPBUYHM aPOMATHHU aMUHM)). Tpu MeTaboiuTa OT YETHPH HE Ca PEaKTHBHH, a €IUH METa0OIUT
ce CBbp3Ba C NpoTeHHU. PeakTuBHHAT Metabosmt oOpasysa lllugpoBu 6a3u ¢ MeXaHW3BM Ha

KapOOHWIHM CheIMHECHUS (IICXUIN ).

Sylvia Stamova, Yana Koleva, Svetlana Georgieva, Emilia Georgieva, Neli Ermenlieva.
Evaluation of the hepatic metabolic activation of benzocaine by in silico methods. 4th International

conference on scientific research, Farabi Publishing House, p. 639-644, 2021.

Benzocaine is a slightly soluble local anesthetic, an ester of para-aminobenzoic acid. It is
hydrolyzed by esterase enzymes mainly in plasma and a lesser extent in the liver. The purpose of
this work is to predict probable hepatic metabolites (in vivo and in vitro rat) and their mechanism
of action (DNA and protein binding) of benzocaine by in silico methods (QSARToolbox software).
The probable hepatic metabolites of benzocaine that have been predicted by QSAR Toolbox (in
vivo and in vitro rat metabolism simulator) are four metabolites. Three of them are not reactive
metabolites and one is reactive, i.e. alert is found by DNA binding. The metabolite is with radical
mechanism via ROS formation (indirect) (single-ring substituted primary aromatic amines and SN
1 (nucleophilic attack after nitrenium ion formation (single-ringsubstituted primary aromatic
amines)). Three metabolites of four are not reactive and one metabolite was found alert by protein
binding. The reactive metabolite is with Schiff base formation with carbonyl compounds

(aldehydes) mechanism.

I'.8.5. CuaBua CramoBa, fna KoneBa, Csernana ['eoprueBa, Henm EpmennueBa, Emunns
I'eoprueBa. BepositHa MeTabosnuTHa akTHBanus Ha OeH30kamH B kokara. 4th International

conference on scientific research book, Farabi publishing house, p. 635-638, 2021.

beH3okanHbBT € JIOKaJeH aHeCcTeTHK, KOMTO ce H3Moji3Ba 3a HaMmajsBaHe Ha Oonkara u
nuckoMdopTa, MPUYUHEHHU OT Pa3IuyHu U3TouHUIN. M3mon3Ba ce u 3a 006e3001sBaHe Ha KOKHU U
JUTaBUYHU TIOBBPXHOCTH B YycTara, Hoca M T.H. Hacrosmiata pabota e HacoueHa KbM

MPOTHO3MPaHE Ha B3MOXKHU KOXKHH MeTa00IMTH Ha OeH30KauH upe3 in Silico meronu kato QSAR




Toolbox codTyep u TexHust Mexanu3bpM Ha AeiicTBue (cBbp3Bane ¢ JJHK u nportenn). Bepositaure
KO>KHU METa00JINTH (PEaKTUBEH €MH META0OJIUT U HEPEAKTUBEH €JJMH METa00JINT) HAa OEH30KaNH,
kouto ca npexackazanu or QSAR Toolbox, ce cBvp3Bar ¢ JIHK upe3 panukaneH MeXaHu3bM U
obpasyBane Ha ROS (Hemnpsko): mbpBUYHU apOMaTHU aMUHH, 3aMECTEHHU C €IMH NPbCTeH U SN1:
HykJIeopnIHa aTaka ciieql o0pa3yBaHe HA HUTPEHUEB HOH. 3a MeTa0OIUTUTE HA OEH30KaWH HE ca

OTKPUTHU BB3MOKHOCTHU 3a CBBP3BAHC C IIPOTCUHH.

Sylvia Stamova, Yana Koleva, Svetlana Georgieva, Emiliya Georgieva, Neli Ermenlieva,Probable
metabolic activation of benzocaine in the skin, 4th International conference on scientific research
book, Farabi publishing house, p. 635-638, 2021.

Benzocaine is a local anesthetic that is used to reduce pain and discomfort caused by different
sources of pain on a surface of the body. It is also used to numb the skin or surfaces inside the
mouth, nose, etc. The present work is aimed to predict possible metabolites and their mechanism
of action (DNA and protein binding) of benzocaine in the skin by in silico methods as QSAR
Toolbox software. The probable skin metabolites (not reactive one metabolite and reactive one
metabolite) of benzocaine that have been predicted by QSAR Toolbox are with mechanism of
action (radical mechanism via ROS formation (indirect): single-ring substituted primary aromatic
amines and SN': nucleophilic attack after nitrenium ion formation (single-ring substituted primary
aromatic amines)) by DNA binding. For metabolites of benzocaine were not found alerts by protein

binding, i.e. metabolites are not reactive.

I'.8.6. Hans Aroma, Ceermana I'eoprueBa, Cuasusa CramoBa, bopsna Muxainosa. FT-IR
CIIEKTpAJICH aHaJIM3 Ha HOBO MOJIyYeH aHalor Ha OekcapoteH. Scripta Scientifica Pharmaceutica,

2020, vol.7, 37-40.

BBBEJEHHUE: Petnnounnute mMorar fa ObJaT NPUPOAHU U CUHTETUYHU CHEIMHEHUS, YacT OT
CEeMEMCTBOTO Ha MOJUU3O0NPEHONJIHNUTE JUMUIN. Te yJacTBaT B HAKOJIKO BaKHU (DPU3HOJIOTHYHU
IIPOLECH B YOBEHIKOTO TSUIO MOPagd CHOCOOHOCTTa MM Ja CE€ CBBP3BaT C pa3jIM4YHHU SAPEHU
peuenrtopu. PetnHOMIMTE CE M3MOA3BAT B TEPANMATA HA HIKOU NIPEAPAKOBY JIE3UH, JIEUCHUETO Ha

octpa npomuenonutHa geBkemus (APL), T-kneTpuen numdoM u mpeBeHIusATa Ha 3T0KaY€CTBEHU




3a00J151BaHUsI TIPU TPYITH C BUCOK PHCK OT KapImHOM. B Ta3u paboTa o0chxKaaME Bhb3MOKHOCTUTE
3a aHaJIM3 HAa HOBOCHHTE3MPAHUS XHUIPA30H HA PETUHOM 1A OEKCApOTEH.

IEJI: Llenta Ha ToBa u3cienBaune € na ce nposene FT-IR cnexrpanien anaiin3 Ha HOBOCUHTE3UPaH
XHUIpa30H Ha OeKCapOTeH.

MATEPUAJIA U METOJIU: Uudpauepsennte crektpu (500-4000 cm™) 6sixa 3acHetn Ha
Bruker FTIR cniekrpometsp ¢ nomomnra Ha ATR - mpucraBka csc Smart iTR amantep.
PE3YJITATH: NudpadepBeHuTe CIIEKTPU HA HOBOCHHTE3UPAHOTO CHEIMHCHHE 051Xa CXOIHU B
OTHOCHUTEJIHUTE MO3ULMN U UHTEH3UTETH Ha MOJIYYEHUTE MUKOBE, NOTBbPKIABAUKH TSCHATa MY
CTPYKTypHa Bpb3Ka C OekcapoTeHa. Bbmnpeku CTpyKTYpHOTO CXOZACTBO, HMMalle 3HAYUTEIHU
Pa3NIMKH, KOUTO COYaT KbM BHBEKJAHETO HA 3aMECTUTEN U 00pa3yBaHETO Ha HOBO MIPOU3BOIHO HA
XUAPA30H.

SAKVIFIOYEHHME: 3a na ce norBbpasaT nanHute, nonydeHu upe3 FT-IR cnexkrpockonckus
aHanu3, € HeoOxoIMMo Ja ce u3BbpiIH JonbiaauteaeH HPLC-UV ananus Ha HOBOTO XUAPa30HOBO

IIPOU3BOJIHO.

Nadya Agova, Svetlana Georgieva, Sylvia Stamova, Boryana Mihaylova. FT-IR spectral analysis
for a newly obtained structure analog of bexarotene. Scripta Scientifica Pharmaceutica, 2020,
vol.7, 37-40.

INTRODUCTION: Retinoids are natural and synthetic compounds part of the family of
polyisoprenoid lipids. These compounds are involved in several important physiological processes
in the human body because of their ability to bind to different nuclear receptors. Retinoids are used
in the therapy of some precancerous lesions, the treatment of acute promyelocytic leukemia (APL),
T-cell lymphoma, and the prevention of malignancies in high-risk cancer groups. In this work we
discuss the possibilities for analysis of the newly synthesized hydrazone of the retinoid bexarotene.
AIM: The purpose of this study is to conduct FTIR spectral analysis of newly synthesized
hydrazone of bexarotene.

MATERIALS AND METHODS: Infrared spectra 500-4000 cm™ were taken on a Bruker FTIR
spectrometer using ATR - a plug with Smart iTR adapter.

RESULTS: The infrared spectra of the newly synthesized compound were strikingly similar in the

relative positions and intensities of the resulting peaks, confirming its close structural relationship



with bexarotene. Despite the structural similarity, there were significant differences that point to
the introduction of a substituent and the formation of a new hydrazone derivative.
CONCLUSION: In order to confirm the data obtained by FTIR spectroscopy, a further reversed-

phase HPLC-UV analysis of the new hydrazone derivative should be performed.

I'.8.7. Cuaus CramoBa, Slna Kosesa, Csermana ['eopruesa. In silico mpencka3Bane Ha
MeTtabosmTHa akTrBaiusa Ha meTpoHuaazon. PROCEEDINGS OF UNIVERSITY OF RUSE - 2021,
volume 60, book 10.1, p. 23-29, 2021.

MeTpoHUIa30dbT € aHTUMHKPOOHO JIEKAPCTBO C IIMPOK CIEKThp Ha neiictBue. Llenta Ha Ta3um
paboTa e MPOrHO3UpaHe Ha BEPOSTHOTO METAOOJIMTHO aKTUBUPAHE HAa METPOHHIA30JI B YCPHUS
apo06 (in vivo u in Vitro cuMynaTop Ha MeTaboIM3Ma Ha ILTbXOBE) M ONpeIe/isiHe Ha HaYMHA Ha
cebp3Bane (nporeun u JJHK) na HeroBute metabonutu upes OECD QSAR Toolbox. OcHoBHaTa
CTPpYKTypa Ha MeTpoHMJa3oja Moxe na ce cBbpxke ¢ JIHK (pagukameH MexaHu3bM upes
obOpa3yBane Ha ROS u SN1 MexaHu3bM Ha JIEHCTBUE), HO HE MOXKE J]a CE€ CBBPIKE C MPOTEUHU U
CKCIICPUMCHTAJIHU MeTa0OIUTHU II'bTHUIIIA HaA I[CflCTBI/IC HEC ca Ha6JHOI[aBaHI/I IIpU ILTBXOBE in ViVO
u in vitro. ['eHepupanuTe METabOIUTH ChC CUMYJIATOP HA YEPHOPOOHA META0OIUTHA aKTHBALIUS
3a nBeTe cheTosiHUs (IN VIVO u in VItro mpu ITbX) ca JIeBEeT U Ce/ieM, ChbOTBETHO. PeakTHBHUTE
MeTa0OJUTH U 3a ABeTe (in vivo u in vitro) UMaT pa3IMYHU MeXaHU3MU Ha neiictBue (Pagukanon
MexaHu3bM upe3 oopazyBane Ha ROS, SN1, AN2 u SN2) upes cebp3Bane ¢ JJHK. Hskou peaktuBaM
MeTaboIMTH ca C MEXaHU3bM Ha JelcTBue ¢ obpasyBane Ha lllu¢oBa 6a3a mpu cBBp3BaHE C
MPOTEUHHU.

Sylvia Stamova, Yana Koleva, Svetlana Georgieva. In silico predicting metabolic activation of
metronidazole. PROCEEDINGS OF UNIVERSITY OF RUSE, volume 60, book 10.1, p. 23-29,
2021.

Metronidazole is an antimicrobial drug with wide spectrum of activity. The aim of this work is to
predict the probable metabolic activation of metronidazole in the liver (in vivo and in vitro rat) and
to determine the protein and DNA binding of its metabolites by OECD QSAR Toolbox. The parent
structure of metronidazole can bind to DNA (Radical mechanism via ROS formation and SNy

mechanism of action) but it cannot bind to protein and experimental metabolic pathways of action




were not observed for rat in vivo and in vitro. The generated metabolites after hepatic metabolic
activation simulator for both conditions (in vivo and in vitro rat) are nine and seven, respectively.
The reactive metabolites for both (in vivo and in vitro) have different mechanisms of action
(Radical mechanism via ROS formation, SNi, AN2 and SN2) by DNA binding. Some reactive

metabolites are with the following mechanism of action (Schiff base formation) by protein binding.

I'.8.8. Mopnanka Muxaiinosa, Cuiasusi Ctamosa, Evunus Ieopruesa, Henn Epmennuesa, bepra
beiitn. AHTHEMUKpPOOHA JIEKapCTBEHA PE3MCTEHTHOCT Ha (poHa Ha manmemusara or COVID-19 B
bearapus u EBpona: 3anbiOoueH mperiel Ha HAIMYHUTE JUTEPATypHU W3TOYHMIU. Acta
Scientifica Naturalis, Journal ASN, vol.9 (2022), 47-55.

DOI: https://doi.org/10.2478/asn-2022-0005

Henpasuinara ynorpeba Ha aHTHOMOTHLIM € M3KIIIOUUTEIHO TPEBOKHA TEHJCHIMSI B CBETOBEH
Mmamab. ToBa BoaM 10 pa3BUTHE HAa PE3UCTEHTHOCT KbM TE€3U JieKapcTBa. B pesynrar Ha ToBa
aHTUOMOTHLIMTE CIIUpAT Ja JieiicTBaT U OakTepuuTe MpOaBIDKABAT Aa ce pa3BuBar. Haii-Bucoku
HUBA Ha PE3UCTEHTHOCT, KAaKTO y HAC, TaKa U MO CBETA, UMAT 1e(aOCIOPUHUTE OT BTOPO U TPETO
MOKOJICHHE, HSAKOM aMHHOTIMKO3MIM W 1p. llpuumHara e, 4ye Te3u aHTHOMOTHIM ca OWiH
U3II0JI3BaHNU Hail-HepauuoHanHo npe3 rogunure. [lannemusta or COVID-19 u antumukpobHaTa
JeKapcTBeHa pe3ucTeHTHOCT (AMR) ca ycmopenHu M B3aMMOCBBP3aHM CEPUO3HHU 3/paBHU
SIBJICHUS1, MEXK Y KOMTO MMa IPUYUHHO-CIIEACTBEHA BPB3Ka, N3pa3saBalla ce€ BbB BUCOKA CMBPTHOCT
Ccpel dOBelIKaTa mnomyianus. To3M mperyien noadepraBa BPB3KUTE MEXAY TEMIIOBETE Ha
HapacTBaHe Ha aHTUMHKpPOOHATa PE3UCTEHTHOCT W NaHaeMuyHata cutyauus ¢ Covid-19 B

brarapus u Espomna.

Yordanka Mihaylova, Sylvia Stamova, Emilia Georgieva, Neli Ermenlieva, Berna Beyti.
Antimicrobial drug resistance against the background of the COVID-19 pandemic in Bulgaria and
Europe: A profound review of the available literaure sources. Acta Scientifica Naturalis, Journal
ASN, vol.9 (2022), 47-55.

DOI: https://doi.org/10.2478/asn-2022-0005



https://doi.org/10.2478/asn-2022-0005
https://doi.org/10.2478/asn-2022-0005

Improper use of antibiotics is an extremely worrying trend worldwide. This leads to
thedevelopment of resistance to these drugs. As a result, antibiotics stop working and bacteria
continue to grow.The highest levels of resistance, both in our country and worldwide, are to second
and third-generationcephalosporins, some aminoglycosides, and others. The reason is that these
antibiotics have been used mostirrationally over the years. The pandemic of COVID-19 and
Antimicrobial drug resistance (AMR) are paralleland interrelated serious health situations, between
which there is a causal link, manifested in high mortalityamong the human population. This review
highlights relations between growth rates of antimicrobialresistance and the Covid-19 pandemic

situations in Bulgaria and Europe in this fast-growing research area.

I'.8.9. CuaBusi ArtanacoBa-CtamoBa, CwiBus MuxaitioBa, Hemu EpmennmeBa, Emwmmms
I'eopruesa. In vitro npoyuBaHe Ha aHTUMHUKPOOHATa AKTHBHHOCT Ha eTepuvHU Macia ot Origanum
vulgare cperry Staphylococcus aureus ATCC 29213 and Escherichia coli ATCC 25922. Scripta
Scientifica Pharmaceutica, vol. 8(2), p. 34-37, 2021.

BBBEJIEHME: EtepuunnTte macia ca apOMaTHU U JIETJIMBU TEYHOCTH, U3BICYEHU OT pa3InyHU
pPacTUTEIHU YacTH C aHTHMOAKTEpUAIHH, MPOTHUBOIbOMYHM, AHTUBUPYCHH, AHTUOKCHIAHTHU U
Jpyrd OMOJIOTMYHHU cBoicTBa. Hampumep eTepryHOTO Maciio OT pUraH MMa aHTUOKCHJIAHTHO U
aHTUMUKPOOHO JIeHCTBHE.

IEJI: llenta Ha ToBa m3cneaBaHe € Ja C€ OIEHU MOTEHI[MATHATa AHTUMUKPOOHA aKTUBHOCT Ha
JIBE ThPTOBCKH €TEPUYHHU Maciia (3a BBbHIIHA U BhTpelIHa ynoTpeda) ot Origanum vulgare cperry
Staphylococcus aureus ATCC 29213 u Escherichia coli ATCC 25922.

MATEPUAJIN U METOJM: UscnenBaHeto € mpoBeneHOo B MeaumumHCKH KoJiex, Bapha,
bearapus. AHTHUMHUKpOOHaTa akTUBHOCT Ha €TEPUUYHHUTE Macjia OT pUTaH Ce OIpenaess 4pes
M3MOJI3BaHETO Ha AUCKOBO-AM(y3noHeH meTto Ha Kbepou-bayep.

PE3YJITATHU: AHTUMHKpOOHaTa akTMBHOCT Ha €TEpUYHUTE Macia OT pUraH (3a BbHIIHA U
BBTpENIHA ynoTpeda) € epexTuBHa npu KoHTposa Ha Staphylococcus aureus ATCC 29213 u
Escherichia coli ATCC 25922. To3u naxuduTopeH edekt ce HabIo1aBa Mpy 30HH Ha UHXHOUpaHe

¢ auametpu Haja 21 mm.




3AKJIIOYEHME: bpaerara orieHKa Ha MPUPOIHU €TEPUYHH Macja ChC CPABHUTEIIHO BUCOKa iN
VItrO akTUBHOCT MOXe JAa ObJe H3CjeaBaHa MPU JICUCHHETO HA pa3MyHH HHOEKINO3HH

3200J11BaHU.

Sylvia Atanasova-Stamova, Silvia Mihaylova, Neli Ermenlieva, Emilia Georgieva. In vitro study
of antimicrobial activity of essential oils of Origanum vulgare against Staphylococcus aureus
ATCC 29213 and Escherichia coli ATCC 25922. Scripta Scientifica Pharmaceutica, vol.8(2), p.
34-37, 2021.

INTRODUCTION: Essential oils are aromatic and volatile liquids, extracted from different plant
parts with antibacterial, antifungal, antiviral, antioxidant, and biological properties. For example,
the essential oil of oregano presents antioxidant and antimicrobial activities.

AIM: The aim of this study is to evaluate the potential antimicrobial activity of two (for external
and internal use) commercial essential oils of Origanum vulgare against Staphylococcus aureus
ATCC 29213 and Escherichia coli ATCC 25922.

MATERIALS AND METHODS: The study was conducted in Medical College, Varna, Bulgaria.
The antimicrobial activity of oregano essential oils was determined using the Kirby-Bauer disk
diffusion susceptibility test.

RESULTS: Antimicrobial activity of oregano essential oils (for external and internal use) was
efficient in the control of Staphylococcus aureus ATCC 29213 and Escherichia coli ATCC 25922.
This inhibitory effect was observed by the inhibitory diameters above 21 mm.

CONCLUSION: The future evaluation of natural essential oils with a relatively high in vitro
activity could be researched in the treatment of various infectious diseases.

I'.8.10. Cpetnana I'eopruesa, Unusua Kones, CunBusi CramoBa, Hans Arosa, [1aBnuna Kocesa.
buomornuHo JeWicTBHE Ha HHUTPOMMHAA30JIMTE. MHUHAIO u Owgemie. Academic journal,

Management and education, VOL. XIV (5), p. 138-147, 2018.

HI/ITpOI/IMI/I)IaSOJ'H/ITe ca KJjaCc TEpallCBTUYHH JICKApPCTBA, U3IIOJI3BAHU TIJIaBHO 3a JICHCHHE HaA
HH(beKHHH MNPUYIUHCHU OT YYBCTBUTCIIHU OPraHU3MU, 0co0eHO aep06HI/I 6aKTCpI/II/I " IIPOTO30MU.
HI/ITpOI/IMI/IILaBOHI/ITe Ca Ba’XKHHU IIPpH JICHCHUCTO Ha I/IHTpaa6,Z[0MI/IHaHeH 1 THHCKOJIOTUYCH CCIICHUC,

abcuiecu 1 TeTaHyc. Te ChII0 ca BaKEH KOMIIOHEHT Ha MPO(YHUIAKTUYHUTE PEKUMU 33 XUPYPTUUHU



https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/oregano

MPOLEYPH, TIPU KOUTO UMa BEPOSATHO aHaepoOHO 3aMbpcsiBaHe Ha ¢uiopara. Hutpoumuaasonute
ce M3IO0JI3BaT 3a JICUCHHE Ha OakTepualiHa BarnHos3a (decto cBbp3ana ¢ G. vaginalis) u 3p0HH
MH(EKINH, BKIIOYUTEIHO OCTHP HEKPOTHU3HpAI YIIEPO3eH THHTUBUT (aHTMHA Ha BHWHCEHT).
HuTtpoumMuaazonure ca chillo KOMIIOHEHT Ha CbBPEMEHHUTE CXEMHU 3a TpOiHa epaaukanus Ha H.
pylori. Tonssm Opoii HHUTPOMMHIA30JI0BH JIEKAPCTBA C€ M3MOA3BaT W JAHeC. Hskom 5-
HUTPOMMUIA30JI0BU TPOU3BOJHHA KaTO METPOHUIA30], THHHIA30J, CEKHUAA301 U a30MULIMHA ca
W3IOJI3BaHU JBJITO BpEME 3a TEXKKH Clydan Ha MH(PEKIUH. 2-HUTPOUMHUIA30IUTE UTPAsST BaKHA
poJisi KaTo OMOPEAYKTUBHU MapKepH 3a TyMOPHA XHUIIOKCHS, KaTO paJlOCEHCUOMIN3AaTOpU U 3a
HSKOU CBhUIO € U3BECTHO, Y€ JIEMOHCTpUpAT aHTUIPOTO30MHA aKTUBHOCT. B TO3M nutepaTypeH
MperJjie ] e MPeJCTaBUM HOBH IEPCIICKTUBH 32 YyIoTpeda Ha MPOU3BOJIHUTE HA HUTPOMMHUIa3071a

JieKapcTBa B OBJEIIE.

Svetlana Georgieva, lliyan Kolev, Sylvia Stamova, Nadya Agova, Pavlina Koseva. Biological
activity of nitroimidazoles:past and future. Academic journal, Management and education, VOL.
XIV (5), p.138-147, 2018.

Nitroimidazoles are class of the rapeutic drugs used mainly in the treat ment of infections caused
by susceptible organisms, particularly an aerobic bacteria and protozoa. Nitroimidazole are
therefore important in the treatment of intra-abdominal and gynecologic sepsis, abscesses and
tetanus. They are also an important component of prophylactic regimens for surgical procedures
where contamination with anaerobic flora is likely. Nitroimidazoles are used to treat bacterial
vaginosis (frequently associated with G. vaginalis) and dental infections, including acute
necrotizing ulcerative gingivitis (Vincent's angina). Nitroimidazolesare also a component of
modern triple eradication regimens forH. pylori.The large number nitroimidazole drugs are in use
today.Some 5-nitroimidazolederivates such as metronidazole ,tinidazole, secnidazole and
azomycin have been used long time for severe cases of infections.2-nitroimidazoles play an
important role as bioreductive markers for tumor hypoxia, asradiosensitizers and some are also
known to demonstrate antiprotozoanactivity. In this literature review, we will present new

perspective of nitroimidazole derivates in the future.



I'.8.11. Hans Arosa, Cuasusi CramoBa, Csernana ['eoprueBa. CyuMIUAHHM NpOsSBH IIpH
peruHoMIHA Tepanus Ha akHe. Academic journal, Management and education, VOL. XVI (6). p. 7-
10, 2020.

Bce nmoBeue wu3cienBaHus HACOYBAT BHUMAHUETO HA YUYEHHUTE KbM BB3MOXKHATA BPb3Ka MEKITY
nepopaiHata ynorpeba Ha PETHHOUAM U CaMOyOHHCTBO. PETHHOMIBT M3OTPETUHOUH OT TPETO
MTOKOJICHUE € OCHOBHHMST M3IMOJI3BaH MPH JICYCHUETO HA TEXKKH GopMu Ha akHe. JlokiiagBaHu ca
MHOTO HEOJIArONPUSATHU MCUXUYHU €(EeKTH, BKIIOUUTETHO ACTPEcHsi, TPEBOKHOCT U OMUTH 3a
camMoyoOuiicTBO ciiesi ynorpebara Ha M30TpeTHMHOMH. [IpaBMIIHOTO pa3mo3HaBaHe U JICUEHUE Ha
MICUXUYHUTE CTPAHUYHU €(EKTH MPHU MAIMEHTH C aKHE ca OT PeIllaBalllo 3HauYeHUEe MPEABU PUCKA
OT CMBPT M HapaHsiBaHe. HacTosimoro mpoyuBaHe M3cieBa Bpb3KaTa MEXIY U30TPETUHOMHA,

H3II0JI3BAH IIPH JICUCHHUCTO HAa aKHC U IMO0sABATa Ha ACIIPCCUA U C&MOY6HI>1CTBO.

Nadya Agova, Sylvia Stamova, Svetlana Georgieva. Suicidal events in acne treatment with

retinoids. Academic journal, Management and education, VOL. XVI (6), p. 7-10, 2020.

More and more studies are drawing scientists' attention to the possible link between oral retinoids
and suicide. The third-generation retinoid isotretinoin is the main one used in the treatment of
severe acne. Many adverse psychiatric effects, including depression, anxiety, and suicide attempts,
have been reported since the use of isotretinoin. Proper recognition and treatment of psychiatric
side effects in patients with acne are crucial given the risk of death and injury. The present study
examines the relationship between isotretinoin used in the treatment of acne and the occurrence of

depression and suicide.

I'.8.12. Hanst Arosa, Ceetiiana ['eopruesa, CuiBusi CtamoBa, Sna Konesa. QSAR monenupane
3a mpenckasBaHe Ha cBbp3BaHe ¢ JIHK wnum mporenmHn Ha JepManHd MeTaOONUTH Ha

HOBOCHHTE3MpaHu xuapazonu. Scripta Scientifica Pharmaceutica, vol.7(1), p. 7-11, 2020.

Hpe3 MNOCICAHOTO ACCECTHUIICTUC CC HaGHIO,HaBa SHAYUTCIHO YBCIMYCHNUC HAa HAYYHUTC ITO3HAHUA 3a
TYMOPHHUTC 33.6OJ'ISIB3.HI/I$I, KOCTO CBbOTBCTHO JOBCJAC 10 PA3BUTHUCTO U YBCIIMYAaBAHCTO HA HHTCPECA
KbM HOBH JICKApPCTBA U TCPAIICBTUYHH MOAXOANW C MOTCHIHAIHU IMPHUIIOKCHUSA B OHKOJIOIrMUATA.

I/I3CJ'IG,HBaHeTO Ha aKTUBHOCTTa U I/I)IeHTI/ICbI/H_[I/IpaHeTO Ha MOTCHUOHWAJIHHA TEPANICBTUYIHU U TOKCUYHU




e(eKTH Ha MPOU3BOJHU HA OEKCApOTEH, ca B OCHOBATa Ha pa3pab0TBaHETO HAa HOBU MOAXOAM 3a
JICYCHUE Ha peIulla HeJeKyBaHW 3a0oJsiBaHus. ToBa M3WCKBA JOMBIHUTEIHO U 33IBIOOYEHO
MpOy4YBaHE Ha TMOTEHIMAJla HAa HOBOCHHTE3UPAHM CHEIMHECHHS Ja NPOU3BEKAAT AaAKTUBHU
METa0O0JIUTH.

HEJI: C ornen Ha BB3MOXKHOCTTA 32 JEpPMajHO IpPUIIOKEHHWE Ha OeKkcapoTeH, TpsiOBa na ce
M3CIie/IBa Bb3MOXKHOCTTA 32 TOKCUYEH METabO0IM3bM B KOXKATa.

MATEPHUAJIN U METO/IU: 3a nenra e u3znonzean OECD (Q) SAR Application Toolbox. Tosa
€ copTyepHO MPUIIOKEHHE 3a OlEHKAa HAa CBOWCTBAaTa Ha XMMHUYHHU ChEJAMHEHHUS BbH3 OCHOBA Ha
TAXHATa MOJIEKYJIHA CTPYKTYpa.

PE3YJITATHU: [Ipunoxenuero Ha Mojeia 3a MpeAcKa3BaHe HAa METAaOOJUTHU MPOMEHH JlaBa
BB3MOXKHOCT Jla CE€ OIICHHM PHCKAa B3 OCHOBA Ha XMMHUYHATa CTPYKTypa Ha ChEIMHCHHSITA.
3AK/IIOYEHHUE: MeTtabonuTHOTO IepMallHO MPOTHO3MpPaHEe Ha HOBU XUJPA30HU OT TPETO
MTOKOJIEHUE PETUHOU ] OeKCapOTEeH MOKa3Ba, Y€ HUTO €AHH OT TIX He mpeaBuxkaa cBbp3ane ¢ JJHK

WJIK IIPOTCUHHU.

Nadya Agova, Svetlana Georgieva, Sylvia Stamova, Yana Koleva. QSAR modeling for prediction
of binding to DNA or proteins of dermal metabolites of newly synthesized hydrazones. Scripta
Scientifica Pharmaceutica, vol.7(1), p.7-11, 2020.

Over the last decade, there has been a significant increase in the scientific knowledge about cancer,
which has accordingly led to the development and increase of interest in new medicines and
therapeutic approaches with potential applications in oncology. Activity research and the
identification of potential therapeutic and toxic effects of bexarotene-like structures underpin the
development of new approaches to the treatment of a number of untreated diseases. This requires
a further and in-depth study of the potential of newly synthesized compounds to produce active
metabolites.

AIM: In view of the potential for dermal administration of bexarotene, the potential for toxic
metabolism in the skin needs to be investigated.

MATERIALS AND METHODS: For the purpose the OECD (Q) SAR Application Toolbox was
used. It is a software application for evaluating the properties of chemicals based on their molecular

structure.



RESULTS: The application of the model for predicting metabolic changes makes it possible to
assess the risk based on the chemical structure of the compounds.
CONCLUSION: The skin metabolic prediction of new hydrazones of third-generation retinoid

bexarotene indicates that not one of them predicts binding to DNA or proteins.

[IbaHOTEeKCTOBM MYyOJIUKAIMM B HAYYHHM CIIMCAHUS U COOPHUIN, U3BBH

MHUHUMAJIHUTE HAYKOMETPUYHM U3UCKBAHU 3a 3aeMaHe HA AJl "nouent"

1. CuaBus CtamoBa, Slna Konesa, Cernana ['eopruesa, Emunus ['eoprueBa, Henu Epmennuena.
BeposiTHa MuKpoOualiHa olleHKa Ha OEH30KauH KaTto aHTUMHKpoOeH areHT. The book of full text of
Tokyo Summit 111, 3rd International conference of innovative studies of contemporary sciences,
p.545-551, 2021.

BenzokauHbT € 100pe M3BECTEH KAaTO aHECTETHK, KAKTO M HEroBaTa JOIBIHHUTEIHA OIS KaTo
aHTUMUKpOOeH areHT. LlenTta Ha HacTosaTa paboTa € JAa ce NpeJCcKakaT BEPOSTHUTE MUKPOOHU
MeTaboauTH Ha OEH30KaWH W TeXHUS MexaHu3bM Ha aedictBue upes OECD QSAR Toolbox.
[IpenBunenu ot copryepa ca TpUIECET U IIECT MUKpOOHU MeTabonuTa Ha OeH30KauH. /[Bajecer u
MET OT TSAX HE Ca PEaKTUBHU, a €AMHAJECET ca PEaKTUBHH, T.€. OTKpUBa ce cBbp3BaHe ¢ JJHK.
PeakTuBHHTE METa00OIMTH HA MUKPOOHA TpaHc(opmarus Ha 6eH3okauH ce cBbp3Bar ¢ JJHK upes:
AN: mexanu3bM (npucbheaussBane Tun Michael, XUHOUAHU CTPYKTYpH, MPUCHEAUHSABAHE THUI
Michael xbM akTUBHpaHH aJKEHOBU IMPOU3BOJHHU, HYKICOPUIHO NMPUCHEAUHSIBAHE KbM anda,
OeTa-HEHaCUTEHU KapOOHWIHM CbeauHeHHs), oOpasyBaHe Ha llIudoBu 06a3u, HEKOBaIEHTHO
cebp3Bane ([IHK uHTepkanupane), pagukaleH MexaHu3bM dpe3 oOpazyBane Ha ROS u SNi
HyKJIeo(hUIHA aTaka clie[i MeXaHU3MH 3a 00pa3yBaHEe Ha HUTPEHUEBH HoHU. [[BajieceT U yeTupu
MUKpPOOHH MeTaboJIUTa OT TPUJECET U LIECT HE Ca PEaKTUBHU CHPSIMO IMPOTEUHH, a 32 IBAHAIECET

MI/IKpO6HI/I MeTaboIuTa ca OTKPUTHU CUTHAJIU 3a CBBP3BAHEC C ITPOTCHUHH.

Sylvia Stamova, Yana Koleva, Svetlana Georgieva, Emiliya Georgieva, Neli Ermenlieva,
Probable microbial evaluation of the benzocaine as an antimicrobial agent. The book of full text of
Tokyo Summit 111, 3rd International conference of innovative studies of contemporary sciences,
p.545-551, 2021, 2021.




Benzocaine is well known as an anesthetic agent and its supplemental role as antimicrobial
agent.The purpose of present work is to predict the probable microbial metabolites of benzocaine
andtheir mechanism of action by the OECD QSAR Toolbox. Thirty six microbial metabolites
ofbenzocaine were predicted by the software. Twenty five of them are not reactive metabolites
andeleven are reactive, i.e. alerts are found by DNA binding. The reactive metabolites of
microbialtransformation simulator of benzocaine are with, AN2 (Michael-type addition, quinoid
structures,Michael-type conjugate addition to activated alkene derivatives, nucleophilic addition
toalpha,beta-unsaturated carbonyl compounds), Schiff base formation, non-covalent
interaction(DNA intercalation), radical mechanism via ROS formation and SN1 nucleophilic attack
afternitrenium ion formation mechanisms. Twenty four microbial metabolites of thirty six are

notreactive and for twelve microbial metabolites were found alerts by protein binding.

2. CunBus CramoBa, leenmnn Wnues, Ceernana ['eoprueBa. Codryep 6azupaHo mpoydBaHe 3a
IpeJcKa3BaHe Ha MUKpPOOHATa aKTUBHOCT Ha erakpuiuH yakrat, 4th International congress of

multidisciplinary studies in medical sciences, Proceedings Book, p. 126-133, February 28, 2022.

AKpHUIMHOBUTE TPOM3BOJHM Ca €IMH OT Hali-cTapuTe KjJacoBe OMOAKTMBHM BEIIECTBA, IIUPOKO
U3MOJI3BaHU KaTo aHTUOAKTepUadIHUW M aHTUIPOTO30MHU cpeacTBa. Ertakpuaun nakrar (7-
€TOKCHAKpHUIUH-3,9-TnaMHH, 2-XUJAPOKCUIIPONIAHOBA KHCEJWHA), aKPUAWHOBO IPOU3BOJIHO,
M3BECTHO OIIIe KaTO PUBAHOJ, C€ U3I0JI3Ba KATO aHTUMUKPOOEH areHT OT epaTa Ha NeHULWINHA. B
JIOI'bJIHEHHE, TOBA € JIEKapPCTBO, KOETO OOMKHOBEHO C€ M3I0JI3Ba 3a IPEKbCBaHE Ha OPEeMEHHOCTTa
IIpe3 BTOPUSI TPUMECTHP C JOKa3aHa HHUCKa CTEIeH Ha ycioxxHeHus. L{enta Ha Ta3u pabota e aa ce
MpeICKaKaT BEPOATHUTE MUKPOOHM METa0OJUTH Ha eTakpuAuH Jyaktar U TsaxHoto JIHK wu
NPOTEHHOBO CBBp3BaHE, KAaTO ce u3moisBa codryepHo Oasupan momxon - QSAR Toolbox.
PeakTuBHOCTTAa Ha METAaOONUTUTE HAa €TAKPUAWHOB JIAKTAaT 4Ype3 CUMyJaropa Ha MHUKpPOOHa
TpaHcopmarus, wumar paznuyHu  mexanusmMu  Ha JIHK  cBbp3BaHe (HEKOBaJEHTHO
B3aUMOJICHCTBUE, paJuKalieH MeXaHu3bM upe3 oOpazyBane Ha ROS, oOpasyBane Ha S, S, A u
mudoBa 6a3za). [IporenHoBaTa PEeakTHMBHOCT Ha €TAaKPUAMHOBUTE METAOOJIUTH HMa CIIETHHS

MeXaHH3bM Ha JeiictBue: S?, mpuckeauHsBane tun Michael, obpasysane na Illudoru 6a3m,




HYKJIEOUITHO MPUCHEIUHSABAHE. Y CTAHOBEHO €, Y€ HSAKOU OT FeHepHUpaHUTe METa0OJUTH HE ce

cebp3Bar ¢ JJHK win nporennu.

Sylvia Stamova, Ivelin Iliev, Svetlana Georgieva. Software based approach for prediction of
microbial activity of ethacridine lactate, 4th International congress of multidisciplinary studies in

medical sciences, Proceedings Book, p.126-133, February 28, 2022.

Acridine derivatives are one of the oldest classes of bioactive, widely used as antibacterial and
antiprotozoal agents. Ethacridine lactate (7-ethoxyacridine-3,9-diamine, 2-hydroxypropanoic
acid), an acridine derivative also known as rivanol has been used as an antimicrobial agent from
the penicillin era. In addition, it is a drug commonly used for second trimester termination of
pregnancy with proven low rate of complication. The aim of this work is to predict the probable
microbial metabolites and their DNA and protein binding of ethacridine lactate using a software-
based approach- QSAR Toolbox. The reactivity of the predicted Microbial transformation
simulator metabolites of ethacridine lactate has different mechanisms of action (non-covalent
interaction, radical mechanism via ROS formation, S, S, A and Schiff-base formation) of DNA
binding. The protein reactivity of ethacridine metabolites has the following mechanism of action:
S2. Michael addition, Schiff-base formation, nucleophilic addition. Some of the generated
metabolites were found to lack DNA or protein binding.

3. Ilerap CramoB, CuaBus CramoBa. XHPYpPrUYHO CpeEIly KOHCEPBATHBHO JICUEHHE Ha
unBaruHaws npu aena, Conference Book Hodja Akhmet Yassawi, 4th International conference

on scientific research, Ankara, Farabi publishing house, p. 543-545, 2021.

WNuBarmHanusTa € >KMBOTO3acTpallaBallo ChCTOSHUE, KOETO M3MCKBAa He3abaBHA MeNUIIMHCKA
nomortl. ToBa e eHa OT Hali-4ecTUTe MPUIMHU 32 YpEBHA OOCTPYKILHUS MPH JIela, Thil KaTo eaHa
4acT OT uyepBaTa HaBJIM3a B CbceHa yacT. [[puanHaTa 0OMKHOBEHO € HEM3BeCTHA MpH nena. [lenra
Ha HACTOSIIOTO W3CJIEABAaHE € Jia ONMWIIE M JIa HAMpPaBU PETPOCIEKTHUBEH aHAIW3 Ha MPHUETUTE
nanueHTy ¢ uHBaruHanus B nepuoja ot 01.01.2015 r. 7o 31.12.2020 r. Bb3 OCHOBA HA HAILIUS OITUAT

B Kiinnukara no /lercka xupyprus-Bapna. Unentudunupanu ca o6mo 24 nena Ha Bb3pacT OT 2




mecena a0 10 roguau. JlmarHo3ara ce OCHOBaBa HE CaMO Ha KJIMHWYHU JaHHH, HO M Ha
pentreHorpadusi u exorpadust Ha kopem. CaMO TpU dYeTHpPUMA MAIMEHTH HHBATMHAIUATA
YCHEIIHO C€ PENOHHpa C MOMOIITAa HAa MHEBMOKOJOHOCKOIMS, a MPU OCTAHAIUTE ABAICCET CE
HaJIOKH OTIEPAaTUYHO JiedeHue. Pe3ynrarure mokasBaT, Ye MHBarMHAIMATA € TT0-4ecTa IIPH Je1a J10
3 ronuHU ¥ OOMKHOBEHO CE TOSIBSBA CJIE/ XpaHEHE WM Clie]] J00aBsSHE Ha HOB BHJI XpaHa, UJIH 110

BpeMe Ha upeBHa nH(peknus. [loBeyeTo oT TAX ce mozsiarat Ha OornepaTuBHO JICUCHHE.

Petar Stamov, Sylvia Stamova. Surgical versus conservative management of intussusception in
children, Conference Book Hodja Akhmet Yassawi, 4th International conference on scientific

research, Ankara, Farabi publishing house, p. 543-545, 2021.

Intussusception is a life-threatening condition that requires immediate medical attention. It isone
of the most common causes of intestinal obstruction in children as one part of the intestineslides
into an adjacent part of the intestine. The cause is typically unknown in children. Thepurpose of
this study is to review and describe the retrospective analysis of admitted patientswith
intussusception in the period from January 1, 2015, to December 31, 2020, based on ourexperience
in the Department of Pediatric Surgery-Varna. A total number of 24 children agedfrom 2 months
to 10 years were identified. The diagnosis is based not only on clinical data butalso on X-rays and
abdominal ultrasound. Only four of the patients diagnosed withintussusception were able to reduce
undergoing airway reduction, and twenty needed tounderwent surgery. The results show that
intussusception is more common in children up to 3years and usually appears after eating or after
adding a new type of food, or during intestinalinfection. Most of them have to undergo surgical

treatment.

4. Tlerap Cramos, Cuasusi Cramoma. A retrospective study for the total number of acute
appendicitis before and during COVID-19 pandemic in pediatric surgery, 4th International

conference on scientific research book, Ankara, Farabi publishing house, p. 546-549, 2021.

[Tarnnemusta Covid-19 moBnusi 3HAYNTETHO HA CHENIHOTO XUPYPTUYHO JICUCHHE, BKIIOUUTEITHO
ocThp aneHauuuT. Hactosmoro n3cienBane uma 3a 1ell 1a CPaBHU KIMHUYHHUTE MOKA3aTelu U

obmus Opoil Ha mneauarpuyHure nauveHTH B Kimnukata mo Jlercka xupyprusi-Bapha, c




anenauuT ot nepuoga 01.01.2019 r. — 31.12.2019 r. copsimo te3u ot nepuoaa 01.01.2020 r. —
31.12. 2020 r. PeTpocnieKTUBHOTO M3CJEABAHE 33 IIOCOUCHUTE MEPUOIU OTUUTA CICIHUTE JaHHU:
B IIbpPBUS NEpUOJ OOmMAT Opod Ha NAUEHTUTE C OCThp ameHaAuuuT € 96, or kourto 9 ¢
nepuaneHuKynaper adcuec u 28 ¢ audy3eH NepUTOHUT; BbB BTOPHSI MEPHOJ] OO0IIUAT Opoil Ha
oomaute ¢ 106, or xouto 16 ¢ mepmaneHaukynapeH adcuec u 38 ¢ mudyszeH nepuToHUT. B
3aKJIFOYEHHUE, TI0 BpeMe Ha MaHJeMusITa ce HaOJroJaBa JICKO YBEIHMYCHUE Ha MAIUEHTUTE C OCTHP
aTICH/IUIIUT U CITy4auTe Ha yCIOKHEHU (hopMHu KaTo nepdopalivs u IepuTOHUT. ToBa € MHIUKAIIHS,
4ye MalUEeHTHTe, HYKJIAellM ce OT CIEIIHAa ONepaTHBHA Hameca, HE THPCAT HaBpEMEHHa U

moaxoJgsiia IoMOIII.

Petar Stamov, Sylvia Stamova. A retrospective study for the total number of acute appendicitis
before and during COVID-19 pandemic in pediatric surgery, 4th International conference on

scientific research book, Ankara, Turkey, Farabi publishing house, p. 546-549, 2021.

Covid-19 pandemic has affected significantly the emergency surgical health delivery including
acute appendicitis. This study aims to compare the clinical parameters and the total numbers of
pediatric patients in the Department of Pediatric Surgery-Varna, with appendicitis from the period
between 01.01.2019-31.12.2019 compared to those from the period between 01.01.2020-
31.12.2020. The retrospective study for the specified periods reports the following data: in the first
period, the total number of patients with acute appendicitis is 96, of which 9 with periappendicular
abscess and 28 with diffusion peritonitis; in the second period the total number of patients is 106,
of which 16 with periappendicular abscess and 38 with diffusion peritonitis. In conclusion, during
the pandemic, there was a slight increase in the number of patients with acute appendicitis and
cases of complicated forms such as perforation and peritonitis. This is an indication that patients

requiring urgent surgical intervention are not seeking timely and appropriate care.

5. KamossuH Muxanes, CunBus CtamoBa, Hans AroBa, Ceeriana ['eoprueBa. buonornynara posis
Ha (maBanougure. International symposium on current developments in science, technology, and
social sciences book, Biltek, vol.1, 75-78, 2021.




daBoHOMANTE ca Hal-roysiMaTa M LIMPOKO PAa3NpOCTpaHeHa rpyna (EHOJIHU CheIUHEHHS B
pactenusita. Te MMaT MHOTO CTPYKTYPHH pa3iin4us, HO OOCAMHSBAIIMAT 3HAK € TAXHUST
BeryieposieH ckenetr C6-C3-C6. Monekynure Ha (DIAaBOHOMAWTE CHIBPKAT JIBA apOMATHH
(eHUII0BY pajMKana, CBbp3aHH ¢ IporaHoBa ainudarHa Bepura. Te ce CHHTE3UpaT U HATPYyIBAT
BbB BCUYKU PACTUTEIIHU THKAHU U OPraHU OOMKHOBEHO KAaTO MIMKO3UIU. 3aeHO ¢ Ipyru HeHOIHH
CheIMHEHUST (PIIABOHOUIUTE UMAT BaXKHA POJIS 32 YCTOMYMBOCTTA HA PACTEHHATA KbM Pa3lIMuHH
uHdekuuu. TexHure OMONOrMYHU epeKTH ca M3CICBAHM 4pe3 pa3sivdHu IN VItro u in vivo
eKCIICPIMEHTH U JIaHHUTE OKa3BaT, Y€ TE IPHUTEKABAT IPOTHBOBB3MAIUTEIHH, aHTUBHPYCHH,
AHTHOKCHIAHTHY, aHTUAJCPTUYHH, HPOTHBOTYMOPHM JeWcTBUs. (DllaBOHHTE HMMAT TIJIABHO
CIIa3MOJIMTUYHH, XUIIOTCH3UBHH U aHTUOAKTEPUATHU ePeKTH, N30()TaBOHUTE CE XapaKTepU3UPaT
¢ mojo0HU Ha ecTporeHa edektu. DIaBOHOIMIHAHMTE UMAT XEMaTONMPOTEKTHBHA aKTHBHOCT,
noKato (uaBaHONUTE HMAT AHTUOKCHIAHTHH, JUYPETHYHH W KapAMOTOHHMYHU CBOWCTBA.
Hamocnenbk HacTosiliaTa MaHISMHUS MOXKE Jia JOBEAE A0 OTKPUBAHE HAa HOBH TEpPalCBTHYHU
CpencTBa 3a JICUCHHWE HA BHUPYCHM u OakrepuanHu uHpekiuu. Karo antepHatuBHA WM
JOIBJIHUATEIHA TEPANICBTUYHA CTPATETusl, HIKOM IN VItro u codTyepHH MpoydYBaHUs MMOKA3BAT, Y€
€CTECTBCHUTE MOMM(DEHOIHN ChEIMHEHHs MOTaT YCIEIIHO Ja ObJaT BKIOYCHH B TEpanusiTa Ha
kopoHaBupyc. llenra Ha Tasu paborta e mperies U OOOOLICHHE HA PA3IMYHUTE OUOJIOTUYHH

CBOMCTBA Ha HAKOU (pIIABOHOMIH.

Kaloyan Mihalev, Sylvia Stamova, Nadya Agova, Svetlana Georgieva. The biological role of
flavonoids, International symposium on current developments in science, technology, and social
sciences book, Biltek, vol.1, 75-78, 2021.

Flavonoids are the biggest and widespread group of phenolic compounds in plants. They have
many structurally differences, but the unifying sign is their C6-C3-C6 carbon scaffold. The
molecules of flavonoids contain two aromatic phenyl radicals connected with three carbon aliphatic
chains. They are synthesized and accumulated in all plant's tissues and organs usually as glycosides.
Together with other phenolic compounds the flavonoids have significant role for resistance of
plants to various infections. Their biological activities are improved by variety in vitro and in vivo
experiments and the data show that they possess anti-inflammatory, antiviral, antioxidant

antiallergic, anticancer activities. The flavones have mainly spasmolytic, hypotensive, and



antibacterial effects, the isoflavones are characterized with estrogen similar effects. Flavonolignans
have hepatoprotective activities while flavanols have antioxidant, diuretic and cardiotonic
properties. Recently, the present pandemic situation could lead to discover new therapeutic agents
for treatment of viral and bacterial infections. As an alternative or additional therapeutic strategy,
some in vitro and software based studies demonstrate that natural polyphenolic compounds could
be successfully include in therapy of coronavirus. The aim of this work is to flavonoids. review
and summarize the different biological properties of some flavonoids.

6. Kanosa MuxaneB, CuaBusi CramoBa, Hans Aroma. Cmernana ['eoprumeBa. Pesrome Ha
(hapMakOIIOTHYHHATE CBOMCTBA Ha HsAKoW wuHAojdamuHu. International symposium on current

developments in science, technology, and social sciences book, Biltek. vol.1, 82-86, 2021.

WuponamMuHuTe, 3a€1HO C KaTeXOJAaMHHMTE M IPOM3BOJHUTE HAa €TUJIAMHH, 00pa3yBaT Ba)KHa
rpyrna MOHOAMHUHOBHU HEBPOTpaHCMUTEpU. VIH0JaMUHBT € 3aMECTEHO HHJI0JIOBO ChEJUHEHUE,
KOETO ChAbpKa amuHorpyna. Ilpumepu 3a MHIOJIAMUHU ca JIM3EpraMUId M IPOU3BOJHU Ha
TpuntodaHa- CEpOTOHHH, MeENAaTOHMH. MenaToHuHbT (5-MeTokcu-N-aneTunTpunTamMuH) €
enudu3eH XOpPMOH, KOHTO ce mnpous3Bexjga OT L-TpuntodaH B UYETHUPUCTENEHEH IPOILEC.
MenaTOHUHBT € U30JMPaH MPEIUMHO OT enu(U3HAaTA *kKJ1e3a, HO MHOT'O M3CJIEIBAHNUS IT0KA3BaT, Ye
TO3U XOPMOH MPUCHCTBA B Pa3IMYHU ThKaHH, BKIIOYUTEIIHO PETUHATA, IJIalleHTara, Ob0penuTe,
JUXaTeTHUTE TbTUIIA U YpeBHATA JIMTaBUIa. MeTaTOHUHBT CE U3I10JI3Ba HAll-4eCcTo 3a peryjivpaHe
Ha LMPKaJHUS pUTHM, O€3ChbHUE U 3a MOJ00psBaHEe HAa HAapyIIeHUsATa Ha chbHA. Hamocnenbk Bce
MoBeye ce u3cieBa (pU3MoNornyHaTa posisi Ha MeJIaTOHWHA, TPOU3BEXK/IaH B XpaHOCMUIJIaTEIHATa
cucrema. ToBa ce AbIKM Ha (pakTa, 4e JYMHHATHUSAT MEJATOHMH € MOIIEH CTUMYJIAHT Ha
IOyoJleHallHaTa CeKpeluss Ha OuKapOOHaT MW CBIIO TaKa ydacTBa B PEryJHpPaHETO Ha
XPaHOCMWJIATEHNAS MOTHUIIMTET U € B CbCTOSTHUE 12 YCKOPH UpEBHUS TPAaH3UT ciief] XpaHeHe. LlenTa

Ha Ta3u CTaTusid € Ja O606H_II/I C(I)CKTI/ITC Ha HAKOU MHIAOJIOBU IMPOU3BOAHU U HHIOJIAMUHHU.

Kaloyan Mihalev, Sylvia Stamova, Nadya Agova, Svetlana Georgieva. Review of
pharmacological activities of some indolamines, International symposium on current developments

in science, technology, and social sciences book, Biltek- Vol.1, 82-86, 2021.




Indoleamines, along with catecholamines and ethylamine derivatives form an important group of
monoamine neurotransmitters. Chemically, indoleamine is a substituted indole compound that
contains an amino group. Examples of indoleamine include lysergamides, tryptophan derivative
serotonin, melatonin. Melatonin (5-methoxy-N-acetyltryptamine) is a pineal hormone, which is
produced from L-tryptophan in four-steps process. Melatonin has been isolated primarily from the
pineal gland, but many studies have shown that this hormone is present in different tissues
including retina, placenta, kidneys, respiratory tract, and intestinal mucosa. Melatonin is most
commonly used for regulation of circadian rhythm, insomnia and to improve sleep disorders.
Recently, the physiological role of melatonin produced in the digestive system has been
increasingly studied. This is due to the fact that luminal melatonin is a potent stimulant of duodenal
bicarbonate secretion and also has been implicated in the regulation of digestive motility and is
able to accelerate intestinal transit after feeding. The purpose of this article is to review and

summarize the effects of some indole derivatives and indoleamines.



