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Hemarwa Cmauxosuh 00KmMOpcKa oucepmayuja

1. Aymop

Nwme u npesume: Hemama CrankoBuh

Jlatym u mecto pohema: 8.5.1970. Hum

Capaiime 3anociemne: MHeTHTYT 3a jaBHO 3apaBibe Hu, Jlaboparopuja 3a caHnTapHy MUKPOOHOJIOTH]Y
11. /Tokmopcka oucepmanuja

HacnoB: In vitro KOHTpOJIa MATOTCHNX OAKTEpHja MOPEKIOM U3 XyMaHOT MaTepHjajia AeJI0BambeM €TapCKUX
yJba U eKCTpaKaTa oadpaHux OMJPHHUX BPCTA

Bpoj crpanuma: 176

Bpoj cimka: cnmka-8, Tabena-17, rpaduka-33

Bpoj 6mnbamorpadekmx mogaraka: 210

YcraHoBa 1 MecTo rae je pan uzpahen: [IpuponHo-marematnuxu ¢axkyirer y Humry, MHCTHTYT 32 jaBHO
3apaBjbe Hum

Hayuna o6xact (Y /IK): buonoruja/Mukpobuosoruja

Menrop: npod. ap Tatjana Muxajunos-Kpcres

II1. Ouena u oopana

Jarym npujase teme: 18.11.2015.

Bpoj ommyke u gaTyMm npuxBaTama JOKTOPCKE AUCEpTaLHje:

Komucwuja 3a onieHy Nogo0HOCTH TeMe U KaHIuIaTa;

1. mp Jbwmwana Yomuh, pemoBHu mupodecop I[IpupomHo-maremarnykor ¢akynTera YHHUBEp3UTETA Y
Kparyjeriy, yxa HayuHa obmacT: MukpoOuonoryja (peaceIHIK KOMUCH]E);

2. ngp Tarjana MuxajunoB-KpcreB, BaHpemnun mnpodecop IIpupogHo-marematwdkor Qaxyarera
Yuusepsurera y Humry, yxa Haydna obnact: buorexnosnornja;

3. np BpanucnaBa Kouwuh, pepoBuu npodecop Meauuunckor ¢akynrera YHuepsurera y Humry, yxa
Hay4Ha o0OnacT: MukpoOHoIoryja

Kowmucuja 3a o1ieHy JOKTOpCKe Jiicepralumje:

1. np Jbwwana Yomuh, penoBuHu mnpodecop IlpupomHo-maremaruukor Gakynrera YHHUBEp3UTETa Y
Kparyjesiy, yxa HayuHa obnact: MukpoOuosoruja (peaceTHIK KOMHCH]e);

2. np bpanncnaBa Komwuh, pemoBHm mpodecop MemuuumHcKor dakynrera YHHBep3urera y Humry, yxka
Hay4Ha oOnacT: MukpoOHoIoruja;

3. mp Bojan 3matkoBuh, BaHpemau mnpodecop [IpmpomHo-marematwykor ¢akynTera YHHUBEP3UTETA Y
Humry, y>xa Hay4Ha o6iact: boranuka;

4. np Becna CrankoB-JoBanosuh, penoBau npodecop [IpupoaHo-maremaTndkor gakynrera Y HUBEp3UTETa
y Humy, yxa Hay4yHa o6racT: AHaAIMTHYKA XeMHja

Komucuja 3a og0paHy JOKTOpPCKE AucCepTalyje:

1. np Jbwwana Yomuh, penosuu mpodecop IIpupoaHo-maremaruukor ¢akynrera YHUBEp3UTETa Y
Kparyjesiy, yxa HayuHa o6nact: MukpoOuosoruja (peaceTHIK KOMHCH]e);

2. np Bpanucnasa Komwuh, penosuu npodecop Menunuuckor ¢axynrera YHuBepsutera y Humry, yxa
Hay4Ha oOnacT: MuKpoOHosoryja;

3. mp Bojan 3matkoBuh, BaHpemau mnpodecop [IpmpomHo-marematwykor ¢akynTera YHHUBEPIUTETA Y
Humry, y>xa Hay4Ha obmact: boranuka;

4. np Becna CrankoB-JoBanoBuh, penosan npodecop [Ipupoano-MaTematnukor pakynrera YHIUBEp3UTETA
y Humy, yxa Hay4uHa o6racT: AHaAIMTHYKA XeMHja

Jatym oxOpaHne mucepTranuje:
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3axeannuuya

Hspaoa ose dokmopcke oucepmayuje je omozyhena 3axeamyjyhu excnepumeHmaiHom paoy y
cnedehum uncmumyyujama: Jlabopamopuje Kameope 3a ananumuuxy xemujy u Kameope 3a
opeancky xemujy u ouoxemujy [enapmmana 3a xemujy IIpupooHo-mamemamuuxoz
gaxyimema y Huwy, Jlabopamopuja 3a muxpobuonoeujy Kameope 3a excnepumenmanny
ouonoeujy u 6uomexnonocujy [enapmmana 3a oOuonoeujy y exonoeujy Ilpupoono-
mamemamuukoe axyrimema y Huwy, Jlabopamopuja 3a nuo xyamype u Jlabopamopuja 3a
canumapmy muxpoouonoeujy Mncmumyma 3a jaguo 30passmwe y Huuy.

Benuxy 3axeannocm oyeyjem menmopy, npog. Op Tamjanu Muxajunos-Kpcmes, Ha
CBEYKYNHOM 3A1a2arby, NPYIHCEHOM 3HAY U CAGemumd, NOOpuyu u cmpnwerby y MoKy
uzpaoe 0oOKmopcke oucepmayuje u Hay4Hux paoosd.

3axeannocm oyeyjem npog. op Jbumwanu Yomuh, na odnuunoj capaowiu, npasospemeHum
CMPYYHUM CABEMUMA U UCKA3AHO] NPEdyCPEen busoCi.

IIpog. op Bpanucnasu Koyuh xeana na konezujannocmu, cmpyynoj nomohu u capaoru.

Ilpogp. op Becnu Cmamnkog-Josanosuh, ooy. op Jenemu Mamejuh u npog. Op bojany
3namkosuliy xeana na nenoj capaodwmwu, 3ana2arby, KOPUCHUM CABEMUMA U NPUjAMEnbCKoj
nomohu.

Xeana mojom konecama uz Jlabopamopuja 3a canumapHy MuKpooOuoio2ujy u nuo Kyamype,
op Auhenxu Ceemosapesuh-Huxonuh, op Jbuwanu Kpusoxanuh, op Crescanu Mnadenosuh u
Op 3opany boeojesuliy, xao u mexuuuykom u nomohnom ocobmy Jlabopamopuja, Ha
KOJIe2UjaIHOCMU U NOOPULYU.

3axsamyjem ce mojoj nopoouyu Ha KOHCMAHMHO] Oe3pe3epeHOj Noopuiyu, nOcebHO MOojoj
majyu Auhenxu u cynpusu Anu, kao u mojoj oeyu, Tapu u Apcenujy Koju cy mu moxkom yenoe
npoyeca OOKMOPCKUX cmyouja u uspade 0OKMopcKe oucepmayuje Ouiu 21aeHu OCIOHAY Y
CBUM MEWKUM MPEHYYUMA U KOJU CY Y8EK 6epO8aiu y MEHe.
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JHUCTA CKPAREHHUIA

AAE — exBHBaJICHT aCKOPOWHCKE KUCEITUHE

ABTS — 2,2'-a3uno0-6uc (3-eTundeH30THa30IuH-0-CyI(POHCKA KUCETUHA)

BHA — 3-tepu-0yTri-4-XuapoKCHaHU301

BHT — GyTriioBaHu XUAPOKCUTOTYEH

CLSI - Clinical and Laboratory Standards Insitute protocol ( [Ipotoxon UHcTuTyTAa 32
KIMHUYKE ¥ Ja00paTOpHjcKe CTaHIap/e)

DE - dry extract (cyBu eKCTpakT)

JIMCO — gumetwn cynhOoKCUa

DPPH - 2,2-nmudennn, 1-muxput Xuapasmi

FIC - fractional inhibitory concentration (¢paxiroHa UHXHOUTOPHA KOHLIEHTPAIH]a)
FID - (flame ionisation detector) — mmameno joru3syjyhu nerexrop

FRAP - (Ferric reducing antioxidant power) Tect

GA —ranna kucenvHa

I'X — racna xpomatorpaduja

I'X-MC — racna xpomarorpaduja ca ClIeKTpOMETPHjOM Maca

HIV- human immunodeficiency virus ( JbyJCKH HMYHOAC(HUIIN]CHTHH BUPYC)

ICso — xoHIIEHTpaIja aHTHOKCUIAHCA KOja PelyKyje cTBapame clio00AHUX paaukaia 3a 50%
MeOH — meranon

MBC — minimum bactericidal concentration (MuHMMaTHa OaKTEpUIIHIHA KOHIICHTpAIIH]a)
McFarland standard — crangapn 3a ogpehuBame rycTiuHe OakTepHjcKe CyCreH3uje
MHA - Munep XuHTOH arap

MIC — minimum inhibitory concentration (MUHUMaTHa HHXUOUTOPHA KOHLIEHTPAIIH]ja)
MPCA — metumwiH pe3ucterTad Staphylococcus aureus

MC — maceHa cieKTpoMeTpuja

ITABA - ITapaamruHOOCH30MHCKA KHCEIIMHA

PBP — peniciline binding proteins

RE - exBuBasieHT pyTHHA

Ru — peTeHIIMOHN HHACKC eKCIIEPUMEHTAITHO oapeheH

Ri1 — peTeHLIMOHN UHIEKC TUTEPATYPHH MOAATAK

SCso— koHIIeHTpanyja Koja nHXuOHUpa Gopmupame pagukana 3a 50%

TE — exBUBaJICHT TpOJOKCA

Troloks - (6-xuapoxcu-2,5,7,8-TeTpaMeTHIXpOMaH-2-KapOOKCHITHA KHCEIHHA)

TRP — (total reducing power) metona

TSA — tpuntukasa coja arap

TTC - TpudeHnn TeTpa3oanym XJIOpU/I

Vitamin C, (Vit C) — ackopOuHCKa KHCeIHHA
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JIMCTA TABEJIA:

Tabena 4-1. Uadopmanuje o CakymJbeHOM U UCTIUTUBAHOM OUJPHOM MaTepujary
TabGesa 5-1. IlpuHoc eTapckux y/ba M METAHOJIIHUX €KCTpakaTa HCIUTHBaHUX
OMJbaHUX BPCTA

Ta6esa 5-2. XeMujcku cactaB eTapcKor yiba Bpcre Achillea grandifolia

Tabena 5-3. Xemujcku cactaB eTapckor yiba Bpcte Achillea crithmifolia

Ta6esa 5-4. Xemujcku cactaB eTapcKor yiba Bpcte Angelica pancicii

Tabena 5-5 Xemujcku cactaB eTapcKor yiba BpcTe Angelica sylvestris

Tabesa 5-6. XeMujcku cactaB €TapcKoOT yiba BpcTe Artemisia absinthium

Tabena 5-7. Xemujcku cactaB eTapckor yiba Bpcte Hyssopus officinalis

Tabesa 5-8. Xemujcku cacraB eTapckor yJba Bpcte Laserpitium latifolium

Tabena 5-9. Xemujcku cactaB eTapcKor yjba Bpcte Tanacetum parthenium

Tabena 5-10. AHTHOKCHIATHBHAa aKTHUBHOCT €TapCKUX yJba PA3NUUYUTUX OUIbHUX
Bpcra aooujena npumenom DPPH u ABTS mertona

TaGena 5-11. MuHuManHe WHXUOUTOpDHE U OaKTEpUIIMAHE KOHIIEHTpAIH]ja
pedepentnux antuoOmornka (MIC/MBC y mg/mlL) npoTtuB matoreHux OakTepuja
M30JI0BAaHUX M3 XyMaHOT MaTepujaia

Tabena 5-12. AaTubakTepujcka akTHBHOCT €TApPCKUX YJba OUIbaHKUX BpcTa (pamuimja
Apiaceae u Lamiaceae (MIC/MBC y mg/mL) mnpotuB mnaroreHux Oakrtepuja
M30JI0BAHUX M3 XyMaHOT MaTepujaa

Ta6ena 5-13. AnTubOakTepHjcka akTUBHOCT €TAPCKUX YJba OMJBHUX BpPCTa (pamMuiImje
Asteraceae (MIC/MBC y mg/mL) npoTtuB maToreHux OakTepuja H30JIOBAaHUX W3
XyMaHOI' MaTepujana

Tabena 5-14. AHTHOKCUIATHBHE KapaKTEPUCTHUKE METAHOJIHUX €KCTpaKaTa OMJHbHUX
Bpcta 1. parthenium, A. grandifolia, A. crithmifolia, A. absinthium, L. latifolium, A.
pancicii, A. sylvestris u H. Olfficinalis

Ta6ena 5-15. AHTnOaKTepHjcKa aKTUBHOCT METAHOJHHUX GKCTpakaTa OMJBHUX BpPCTa
n3 ¢ammnuja Apiaceae m Lamiacea (MIC/MBC y mg/mL) npoTuB maToreHux
OakTepHja W30JI0OBAHMX W3 XyMaHOT MarepHjaja. Pasnuuyura clioBa O3HAuYaBajy
3HavajHe paznuke Ha n1<0,05 — Tykej Tect

Ta6ena 5-16. AHTHOAaKTEpHjCKa aKTUBHOCT METAHOJHHUX SKCTpakaTa OMJBHUX BpPCTa
n3 ¢damummje Asteraceae (MIC/MBC y mg/mL) mpoTuB maroreHHX OakTepuja
M30JIOBAHUX M3 XyMaHOT MaTepujajia. Paziuuura ciioBa 03Ha4yaBajy 3HauajHE pa3jiuKe
Ha n1<0,05 — Tyxej Tect
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JIMCTA I'PAOUKA:

I'padux 5-1.I1pouieHaT TOMUHAHTHUX jeANBEHA Y €TAPCKOM YIbY BpcTe A. grandifolia
I'pagux 5-2.IIpoueHaT AOMHHAHTHHX jEeJUECHA Yy €TapCKOM YJby Bpcre A.
crithmifolia

I'pa¢duk 5-3. [IporieHaT JOMUHAHTHUX jeUBEHA Y €TAPCKOM YIbY BpCTe A. pancicii
I'padux 5-4. [IpouieHaT TOMUHAHTHUX JeIUBCHA Y €TAPCKOM yJbY BpcTe A. sylvestris
I'pagux 5-5. IlpomeHaT AOMHUHAHTHUX jEIUECHA Y €TapCKOM YJby Bpcre A.
absinthium

I'paduk 5-6. [IporieHat JOMUHAHTHUX jeIUCHA Y €TAPCKOM YIbY Bpcte H. officinalis
I'padux 5-7. [IpouieHaT TOMUHAHTHUX JeIMBCHA Y €TaAPCKOM yIby Bpcte L. latifolium
I'pagux 5-8. IlpomeHaT JOMUHAHTHUX jelUIEHa Yy €TapckoM yiby Bpcre 7.
parthenium

I'padpux 5-9. 3acTymibeHOCT JOMMHATHUX KOMIIOHEHTH y AaHAJIU3UPAHUM €TapCKUM
yJpuMa

I'pagux 5-10. AnTubaxkTepujcKka aKTUBHOCT €TapcKor yjba OWJbHE Bpcte Angelica
sylvestris m pedepeHTHUX aHTHOMOTHUKA MPOTUB OAKTEPHJCKUX COjeBa M30JOBAHUX W3
Opucesa pana: 1-Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus
faecalis, 4-Escherichia coli, 5-Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-
Proteus mirabilis, 8- Klebsiella sp.

I'padux 5-11. AnTuOakTepHjcka aKTUBHOCT €TapCKOTr yJha OWIJbHE BpcTe Angelica
sylvestris n peepeHTHUX aHTHOMOTUKA MPOTHB OAKTEPHUjCKUX COjeBa M30JIOBAHUX M3
OpuceBa Hoca: 1-Streptococcus pneumoniae, 2-Staphylococcus aureus; opuceBa Tpia:
3-Streptococcus pyogenes, 4-Escherichia coli; cnytyma 5-Pseudomonas aeruginosa
(1), 6-Pseudomonas aeruginosa (2), 7-Klebsiella sp. u actupara: 8-Escherichia coli...
I'padpux 5-12. AnTuOaKTepUjcKa aKTUBHOCT €TapCKOr yJba OMibHE BpcTe Angelica
pancicii 1 pepepeHTHUX aHTUOMOTHKA MPOTHB OAKTEPHjCKHX COjeBa M30JIOBAHHX W3
Opucesa pana: 1-Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus
faecalis, 4-Escherichia coli, 5-Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-
Proteus mirabilis, 8-Klebsiella sp.

I'pagux 5-13. AnTHOaKTepHjcKa aKTUBHOCT €TAapCKOT yJha OWJbHE BpcTe Angelica
pancicii 1 pepepeHTHUX aHTUOMOTHKA MPOTHB OAKTEPHJCKHX COjeBa M30JIOBAHHMX W3
Opucesa Hoca: 1-Streptococcus pneumoniae, 2-Staphylococcus aureus; OpuceBa rpia:
3-Streptococcus pyogenes, 4-Escherichia coli; cnytyma 5-Pseudomonas aeruginosa
(1), 6-Pseudomonas aeruginosa (2), 7-Klebsiella sp. n acnupara: 8-Escherichia coli
I'padpux 5-14. AnTuOaKTepUjcKa aKTUBHOCT €TApCKOT yJba OUIbHE BpCTE Artemisia
absinthium n peepeHTHHX aHTHOMOTHKA MPOTHB OAKTEPHjCKUX COjeBa M30JIOBAHUX U3
Opucesa pana: 1-Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus
faecalis, 4-Escherichia coli, 5-Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-
Proteus mirabilis, 8- Klebsiella sp.

I'pagux 5-15. AntubakTepujcka aKTHBHOCT €TapCKOT yJba OMIbHE BpCTE Artemisia
absinthium n peepeHTHHX aHTUOMOTUKA MPOTUB OAKTEPHjCKUX COjeBa U30JIOBAHUX M3
Opucesa Hoca: 1-Streptococcus pneumoniae, 2-Staphylococcus aureus; OpuceBa rpia:
3-Streptococcus pyogenes, 4-Escherichia coli; cnytyma: 5-Pseudomonas aeruginosa
(1), 6-Pseudomonas aeruginosa (2), 7-Klebsiella sp. u acnupara: 8-Escherichia coli
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I'pagux 5-16. AnTHOakTepHjcKa aKTUBHOCT €TApCKOT yJba OusbHE BpcTe Achillea
crithmifolia n pedepeHTHUX aHTHUOWOTHKA MPOTHB OAKTEPH]CKUX COjeBa M30JIOBAHHMX
u3 OpuceBa pana: 1-Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus
faecalis, 4-Escherichia coli, 5-Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-
Proteus mirabilis, 8- Klebsiella sp.

I'paduxk 5-17. AHTHOAKTEpUjCKAa AKTHBHOCT €TApCKOT yJba OuJbHE BpcTe Achillea
crithmifolia n pedepeHTHUX aHTHOMOTHKA MPOTUB OAKTEPHU]CKUX COjeBa M30JIOBAHUX
nu3 OpuceBa Hoca: 1-Streptococcus pneumoniae, 2-Staphylococcus aureus; Opucena
rpna: 3-Streptococcus pyogenes, 4-Escherichia coli; cuytyma: 5-Pseudomonas
aeruginosa (1), 6-Pseudomonas aeruginosa (2), 7-Klebsiella sp. n acnuparta: 8-
Escherichia coli

I'paduxk 5-18. AHTHOAKTEpUjCKAa AKTHBHOCT €TapCKOT yJba OuJbHE BpcTe Achillea
grandifolia u pehepeHTHHX aHTUOUOTHKA MIPOTUB OAKTEPHjCKUX COjeBa M30JOBAHUX U3
OpuceBa pana: 1-Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus
faecalis, 4-Escherichia coli, 5-Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-
Proteus mirabilis, 8- Klebsiella sp.

I'pagux 5-19. AnTuOaKTEepHjcKa aKTHUBHOCT €TApCKOT yJba OWJbHE Brste Achillea
grandifolia n peepeHTHUX aHTHOMOTHKA POTHUB OAKTEPH]CKUX COje€Ba M30JIOBAHUX U3
Opucesa Hoca: 1-Streptococcus pneumoniae, 2-Staphylococcus aureus; 6pucesa rpia:
3-Streptococcus pyogenes, 4-Escherichia coli; cnytyma: 5-Pseudomonas aeruginosa
(1), 6-Pseudomonas aeruginosa (2), 7-Klebsiella sp. v acnupata: 8-Escherichia coli
I'padux 5-20. AHTHOAKTEpUjCKAa aKTUBHOCT €TApCKOT YyJha OWIbHE BpCTE anacetum
parthenium 1 peepeHTHUX aHTUOUOTHKA MPOTHB OAKTEPUjCKUX COjeBa M30JI0BAHUX U3
OpuceBa pana: 1-Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus
faecalis, 4-Escherichia coli, 5-Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-
Proteus mirabilis, 8- Klebsiella sp.

I'paduk 5-21. AnTtubakrepujcka aKTUBHOCT €TapcKOr yJba OusbHe Bpcte Tanacetum
parthenium v peepeHTHUX aHTUOMOTHKA MPOTHB OAKTEPHjCKHUX COjeBa M30JI0BAHUX U3
Opucesa Hoca: 1-Streptococcus pneumoniae, 2-Staphylococcus aureus; 6puceBa rpia:
3-Streptococcus pyogenes, 4-Escherichia coli; cnytyma: 5-Pseudomonas aeruginosa
(1), 6-Pseudomonas aeruginosa (2), 7-Klebsiella sp. v acnupata: 8-Escherichia coli
I'padpux 5-22. AHTHOaKTEpHjCKa aKTUBHOCT €TapCKOT yJba OMJBHE BpcTe Hyssopus
officinalis u peepeHTHUX aHTUOMOTHKA MPOTUB OAKTEPHJCKUX COjeBa M30JOBAHUX M3
Opucesa pana: 1-Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus
faecalis, 4-Escherichia coli, 5-Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-
Proteus mirabilis, 8- Klebsiella sp.

I'padpux 5-23. AnTubakTepHjcka aKTUBHOCT €TapCKOT yJba OWJbHE BpcTe Hyssopus
officinalis n pedepeHTHUX aHTHOMOTHKA MPOTUB OAKTEPHjCKUX COjeBa M30JIOBAHUX M3
Opucesa Hoca: 1-Streptococcus pneumoniae, 2-Staphylococcus aureus; 6puceBa rpia:
3-Streptococcus pyogenes, 4-Escherichia coli; cnytyma: 5-Pseudomonas aeruginosa
(1), 6-Pseudomonas aeruginosa (2), 7-Klebsiella sp. n acnupata: 8-Escherichia coli
I'pagux 5-24. AnTnbOakTeprjcka akKTUBHOCT €TapCcKOr yJba OuIbHE Bpcte Laserpitium
latifolium n pedepeHTHNX aHTUOMOTHKA MPOTUB OAKTEPUJCKUX COjeBa M30JIOBAaHUX U3
Opucesa pana: 1-Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus
faecalis, 4-Escherichia coli, 5-Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-
Proteus mirabilis, 8- Klebsiella sp.
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I'pagux 5-25. AnTnbakTeprjcka akTUBHOCT €TapcKor yJba OusbHE Bpcte Laserpitium
latifoluim n pedepeHTHUX aHTHOMOTHKA MPOTHUB OAKTEPUJCKUX COjeBa M30JOBAHUX M3
Opucesa Hoca: 1-Streptococcus pneumoniae, 2-Staphylococcus aureus; 6puceBa rpia:
3-Streptococcus pyogenes, 4-Escherichia coli; cnytyma: 5-Pseudomonas aeruginosa
(1), 6-Pseudomonas aeruginosa (2), 7-Klebsiella sp. v acnupata: 8-Escherichia coli

I'padux 5-26. CuneprucTuuko JAeliOBame eTapckor yiba A. sylvestris ca
EpUTPOMHIIMHOM Y OJHOCY Ha u3abpaHe Oakrepujcke cojeBe. (1) Acinetobacter sp.
(6puc pane); (2) P. mirabilis (6puc pane); (3) Klebsiella sp. (bpuc pane); (4) P.

aeruginosa 1 (cnytym) u (5) P. aeruginosa 2 (cuytum). FIC — ¢dpakumnona
WHXUOUTOpHA KoHIleHTparja. SD=+ 0,02
I'pajpux  5-27. CuHEprucTUuYKO [€JI0BalkEe e€Tapckor Yyiba A. pancicii ca

EPUTPOMHUIIMHOM y OJHOCY Ha n3abpane Oaktepujcke cojese. (1) S.aureus (Opuc pane);
(2) S. pyogenes (6puc pane); (3) E. faecalis (bpuc pane); (4) Acinetobacter sp. (6puc
pane) i (5) S. aureus (O6puc Hoca). FIC — ¢pakimona nHXuOMTOpHA KOHIICHTpAIIH]a.
SD=+ 0,02

I'padpux  5-28. AHTHOKCHUIIAHTHE KapaKTEpPUCTHUKE METAHOJHUX EKCTpakaTa
ucnutuBanux OmsbHUX Bpcta: DPPH; TRP (M3pakeH Kao eKBUBAJIEHT acKOPOWHCKE
KHCEJIMHE Y MWJIUTpaMUMa I0 Tpamy cyBor ekctpakrta); FRAP (u3paxen kao mmol
Fe’* no rpamy cyBor ekcrpakra); ABTS ( m3paskeH kao eKBUBaJIEHT mmol TpoJjokca
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IN VITRO KOHTPOJIA IIATOI'EHUX BAKTEPUJA ITOPEKJIOM U3 XYMAHOI'
MATEPHUJAJIA JEJIOBAIBEM ETAPCKHUX Y/bA U EKCTPAKATA
OJABPAHUX BUJbHUX BPCTA

Pe3ume

YeBoa. Ilocnenmux neuenuja jenad on Boachux mpobiema y MEIUIIMHU je CTBapame
PE3UCTEHTHOCTH MATOT€HWX MUKpPOOpPraHHW3ama Ha JIeJIoBamke aHTHOMOTHKa. bakTtepuje koje
MOKa3yjy 3HauyajHy PE3UCTEHTHOCT Ha mocTojehe aHTHOMOTUKE CY: METHUIMIIUH PE3UCTCHTHH
Staphylococcus aureus (MPCA), Pseudomonas aeruginosa, Acinetobacter spp., WTH.
[TpunvkoM AenmoBama Ha TMAaTOreHE OakTepHje, aHTHOMOTHIM HECEJIEKTUBHO yTHYY W Ha
HeTaToreHe OakTepuje, M3a3uBajyhu IpW TOM HENPEIBHIUBE TEHETCKe mpomeHe. [lopen
KOpHCHUX edeKkara y JAeloBamy Ha OakTepuje, PacloiOkKUBU aHTHOMOTHIIM, TaKohe Mory
MIPOY3POKOBATH HEXEJbEHE ePeKTe Kao IITO Cy XMIIEPCEH3UTUBHOCT U UMYHOcynpecHja. To
je pasior 300rT Kora ce Tpara 3a HOBHM arceHCHMa Ca aHTUOMOTCKHM JeNIOBameM. JemaH o
MPUPOJHHUX M3BOpA TAKBUX arcHaca Cy e€Tapcka yJba U eKCTPAKTH apOMAaTUYHUX OMJbaka KOjH
Ce KOPHCTE y TPAJUIMOHAIHO] MEIHWIIMHU 3a JICYCHhe MHOTUX HWHQPEKTUBHHX OOJIECTH WU
00JIeCTH KOje HacTajy Kao MOCIeIuIa OKCUIaTUBHOT cTpeca. 300T Tora je IUJb UCTPAKUBAba
OBe nucepranmje OWMO Ja ce W3BpPIIM KOMIApaTHBHA aHajM3a XEMHjCKOT CacTaBa,
aHTHOAKTEPHJCKE W AHTUOKCHUJATHBHE AaKTUBHOCTH OJa0paHuX OWJbHHMX BpcTadngelica
pancicii, Angelica sylvestris, Laserpitium latifolium, Achillea grandifolia, Achillea
crithmifolia, Artemisia absinthium, Tanacetum parthenium wn Hyssopus officinalis xoje cy
BEOMa 3aCTYIIJbEHE y TPAIUIIHOHAITHO] MEAULINHH.

Marepujan u meronae. busbHM Marepujanm Koju je KOpUITNEH Y OBOM HCTpPaXHBAamby je
npukymbad TokoM 2012. m 2013. rogune Ha Teputopuju jyroucrouHe CpoOuje. Haxon
cyliema OMJBHOT MaTepHjajia, MPUCTYNUIIO Ce MPOLECY M30JI0Bamkha €TApCKUX yJba METOJOM
XHIpoAECTHIANje y amapaTypu 1o KieBuHpepy, Kao H TpHUIIpPEeMamy METaHOIHUX
eKCTpakaTa aJKOXOJHOM EKCTPAaKI[HjoM. XEeMH]CKH cacTaB yJba je aHanmusupaH nomohy ['X
(racra xpomarorpaduja) u I'X/MC (racHa xpomarorpaduja ca CIEKTpOMETPHjOM Maca)
Merona. YkymHu ¢eHomu cy oxapehuBanu merogoM mno Dommn-CjoKnTo-y, ca MaauM
MonuduKanjama, a yKymHH (IIaBOHOWAM Cy YTBphHUBaHU KOpPHUIINEHEM allyMHHUjyM
xyopun (AlCl;) xomopuMeTpujckor MeTo1a. AHTHOKCHIATHBHA aKTUBHOCT €TapCKUX yJba U
ekctpakara je oxapehuBana momohy ABTS (2,2'-a3uno-Ouc (3-eTmnOeH30THA30JIUH-6-

cynponcka kucenuna), DPPH (2,2-nudenun, 1-muxpun xunppasui), TRP (total reducing
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power) u FRAP (Ferric reducing antioxidant power) meTtoma. AHTHOAKTEpHjcKa aKTUBHOCT
M30JIOBAaHUX €TAPCKUX yJba, METAHOJHHX €KCTpakara W YEeTHPH AaHTUOMOTHKA
(munpodokcanH, JOKCHUIIMKIWH, TEHTAMHUIMH ¥ CPUTPOMHIIMH) j€ HWCIHUTHBAaHA
MUKPOIMIYIIMOHOM METOJIOM MPOTUB 16 GaKTEpHjCKUX COjeBa MOPEKIOM W3 OpuceBa paHa,
rpjia W HOca, CIyTyMa M acnupara mnauujeHara (Escherichia coli, Pseudomonas aeruginosa,
Klebsiella sp., Proteus mirabilis, Acinetobacter sp., Staphylococcus aureus, Streptococcus
pyogenes, Streptococcus pneumoniae M Enterococcus faecalis). CHHEPTHCTUYKO JIEJIOBAKbE
HAjaKTUBHUJUX yJba U aHTUOMOTHKA Ca HAjCIaOUjUM JEIOBAHEM, EPUTPOMUIIMHOM, Y IHIBY
CHIDKaBama HEroBUX aKTUBHUX KOHIIEHTpaIja, je oapehuBHO y3 moMoh MeToje I1axoBCKe
tabue Tj. ,,checkerboard” meTomom.

PesyaraTu. [IpuHocu eTapckux yJba UCOUTHBAaHUX OMJbHUX BpcTa cy ce kperanu ox 0,05%
(xon Angelica sylvestris) no 0,6% (xonm Tanacetum parthenium), AOK Cy TPUHOCH
METAaHOJHUX eKcTpakata Ounm y omcery on 4,7% (3a Achillea crithmifolia) no 10,1% (3a
Artemisia absinthium). Kao TOMUHaHTHE KOMIIOHEHTE y €TaApCKUM yJbHMa UICHTH(PHKOBAaHE
cy: kon A. crithmifolia apremusuja xetoH 31,7%, xkampop 25,4% u 1,8 — uuneon 14,8%, koxq
A. grandifolia xamdop 45,4%, 1,8-nuneon 16,4% u o-tyjon 15,1%, xon A. absinthium
cabunen 21,5%, opto-ttumen 19,2% wu (3)-emokcu-orumen 11,0%, xon H. officinalis 1,8-
mHeon 49,1% wu m3onmHokamdona 22,7%, kon L. latifolium cabunen 47,8% u o-TIMHEH
25,0%, xon T. parthenium xamdop 51,4%, Tpanc-xpu3antenun anerar 22,7%, kampen 7,3%,
kox A. sylvestris numoneH 75,3% u o-niuneH 9,6%, u kox A. pancicii B-penanapen 54,9%, a-
nuHeH 4,5% u a-denanapen 4,0%. AHTHOAKTEpUJCKO IENOBAalkE€ HMCIUTHBAHUX YJba C€
KpeTajo y OKBHpPY TecTupaHux koumneHtpauuja ox 0,10 do 93,20 mg/mL. Hajjaue
aHTHOAKTEePHUjCKO JENIOBamke TOKa3aia Cy eTapcka yjba OWJbHHX Bpcta A. sylvestris u  A.
pancicii. MUHAMaJTHE WTHXHOUTOPHE U OAKTEPUITUIHE KOHIICHTPAIIMje OBHX yJba KpeTalie Ccy
ce y oncery on MIC=MBC=0,11/54,40 mg/mL (3a 4. sylvestris) 1 MIC=MBC=0,10/48,20
mg/mL (za A. pancicii). Etapcka yiba A. sylvestris u A. pancicii cy moka3ana Haju3paxeHuje
JeJIoOBamke POTUB coja Acinetobacter sp. (MIC/MBC=0,11/0,22 mg/mL, 3a 4. sylvestris) n
(MIC=MBC=0,10 mg/mL, 3a A. pancicii). CHUHEPrUCTHYKO [EJIOBAE ETAPCKUX YyJha
OwbHUX BpcTa Angelica sylvestris u Angelica pancicii ca aHTHUOMOTUKOM €PUTPOMULIMHOM je
noBeno 10 cMamema MIC BpenHOCTH 3a €pUTPOMHUIIMH. AHTHOAKTEpPHjCKa AKTHBHOCT
METaHOJHUX eKCTpakaTta ce Kperana y pacrnony ox 6,25-100,00 mg/mL 3a MIC Bpeanoctu
mo 12,50-100,00 mg/mL (>100,00 mg/mL) 3a MBC Bpeanoctn. Hajuspaxenujy

AHTHOKCHUJIATUBHY AaKTUBHOCT TIOKa3aJ0 je€ eTapcko yibe Bpcre Achilea grandifolia
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[33,57+0,07 ICso(mg/mL)-DPPH Tect u 2,51+0,04 mg VitC/g-ABTS Ttect], a HajHIKY
eTapcko yibe Bpcte Hyssopus officinalis [354,28+0,01 1Cso(mg/mL)-DPPH tect u 0,09+0,01
mg VitC/g-ABTS tect]. MeTtaHomHU €KCTpakT BpcTe A. crithmifolia je 1okazao Hajjaqy
aHTHOKcHIaTHBHY akTuBHOCT [91,40+0,80% (DPPH tect) 78,55+0,80 mgAAE/g cysor
exctpakata (TRP wmeronma), 0,76+0,80 mmol Fe/g cyBor ekcrpakara (FRAP wmerona),
0,59+0,00 mmol TE/g cyBor ekcrtpakata (ABTS Tecr), 97,70+1,00 mgRE/g cysor
exkctpakara (ykymau ¢uaBonouaun), 172,90£1,20 mgGA/g cyBor ekcrpakata (YKYIHH
noiaudeHonn)], a Hajcnabujy exkcrpakT OwsbHe Bpcre A. sylvestris [35,75+0,30% (DPPH
tect), 17,744+0,20 mgAAE/g cysor excrpakara (TRP metona), 0,17+0,00 mmol Fe/g cysor
exctpakata (FRAP wmeroma), 0,11+£0,00 mmol TE/g cysor ekcrpakara (ABTS Ttecr),
27,46+0,20 mgRE/g cyBor excrpakara (ykymau ¢aaBoHouan), 49,64+0,4 mgGA/g cysor
excTpakaTa (yKymHH nonudenonn)].

3aksbydak. Y 0BOj JOKTOPCKOj JHCEPTALju Cy MO MPBU MyT NPEACTABIbEHH HOJAIH O
aHTHOAKTEPHU]CKO] aKTUBHOCTH €TAapCKHUX yJba OWJBHUX BpcTa A. sylvestris, A. pancicii n A.
grandifolia, ka0 u MeTaHONHUX eKcTpakata A. pancicii, A. grandifolia, L. latifolium n T.
parthenium. Taxole, mpBM TyT Cy W3HETH NMOAALM M O AHTUOKCHAATHBHO] AKTHBHOCTH
eTapCKuX yJba OWIBbHUX Bpcta A. sylvestris, A. pancicii, L. latifolium, A. crithmifolia w T.
parthenium, Ka0 W METAHOJIHUX eKcTpakatra A. pancicii, A. sylvestris, A. grandifolia, A.
crithmifolia w H. officinalis. icnutuBane OMJbHE BPCTE TIOCEAYjy 3HaUajaH aHTUMUKPOOHH H
AHTOKCUJATUBHU TIOTCHIMjaJI M TPUPOJHU Cy H3BOp OMOAKTHBHUX JeIumema. bymyha
UCTpaXKHBama Tpedana Ou Tpedano aa ce kpehy y mpaBily H30JI0Baka YUCTHX JOMHHAHTHUX
KOMIIOHEHTHU U yTBpHBamka BUXOBOI aHTUMUKPOOHOT M CHHEPTUCTHYKOT JIEJIOBaba Y LUIbY
OTKpHBama  HOBUX  AaHTUMHUKPOOHMX  areHaca ¥ TpeBaswilaxkema  mnpobiema
MYJTHPE3NCTEHTHOCTH NAaTOTeHWX OakTepHja Ha aKTyeslHE aHTHOMOTHKE. Y CBETIy THX
pesyJnraTa ce ce MOKe pa3MaTpaTH M MOTYhHOCT Au3ajHupama (papMaKoIOIIKUX Mpenapara,

HApOUMUTO Kajla Cy y MUTamy KOKHE UH(pEKLH]e.
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IN VITRO CONTROL OF PATHOGENIC BACTERIA FROM HUMAN MATERIAL
BY ESSENTIAL OILS AND EXTRACTS OF CERTAIN PLANT SPECIES

Abstract

Introduction. During the last several decades one of the leading challenges in medicine
is appearance of resistance of pathogenic microorganisms to antibiotic activity. Bacteria
showing significant resistance on existing antibiotics include: methicillin-resistant
Staphylococcus aureus (MRSA), Pseudomonas aeruginosa, Acinetobacter spp., etc. During
the activity on pathogenic bacteria, the antibiotics simultaneously show non-selective impact
on nonpathogenic bacteria, causing unpredictable genetic changes. In addition to beneficial
effects on bacteria, the available antibiotics may also cause adverse effects such as
hypersensitivity and immunosuppression. Therefore studies of new agents with antibiotic
activity are constantly ongoing. One of the natural sources of such agents are essential oils
and extracts of aromatic plants used in traditional medicine as a cure for many infectious
diseases and ailments caused by oxidative stress. Therefore the goal of study presented in this
dissertation was comparative analysis of chemical composition, antibacterial and antioxidant
activity of eight chosen plant species regularly represented in traditional medicine: Angelica
pancicii, Angelica sylvestris, Laserpitium latifolium, Achillea grandifolia, Achillea
crithmifolia, Artemisia absinthium, Tanacetum parthenium and Hyssopus officinalis.
Material and methods. The plant material used in this study was collected in 2012 and 2013
in southeastern Serbia. After the plant material was dried, essential oils were isolated by
hydro-distillation method using the Clevenger apparatus, while methanol extracts were
prepared by alcoholic extraction. The chemical composition of oil was analyzed by GC (gas
chromatography) and GC/MS (gas chromatography with mass spectrometry) methods. The
total amount of phenols was determined by Folin-Ciocalteu method with slight modifications,
while total flavonoids were determined by aluminum chloride (AlICl;) colorimetric method.
The antioxidant activity of essential oils and extracts was determined by ABTS (2,2"-azino-
bis (3-ethylbenzothiazoline-6-sulphonic acid), DPPH (2,2-diphenyl-1-picrylhydrazyl), TRP
(total reducing power) and FRAP (Ferric reducing antioxidant power) methods. The
antibacterial activity of isolated essential oils, methanol extracts and four antibiotics
(ciprofloxacin, doxycycline, gentamicin and erythromycin) was studied by micro-dilution
method against 16 bacterial strains collected from swabs of wounds, throat, nose, sputum and

aspirate of patients (Escherichia coli, Pseudomonas aeruginosa, Klebsiella sp., Proteus
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mirabilis, Acinetobacter sp., Staphylococcus aureus, Streptococcus pyogenes, Streptococcus
pneumoniae and Enterococcus faecalis). The synergistic activity of most active oils and the
lowest-activity antibiotic (erythromycin), in order to decrease its active concentrations, was
determined by the so-called “checkerboard” method.

Results. The yield of essential oils in studied plant species ranged from 0.05% (in Angelica
sylvestris) to 0.6% (in Tanacetum parthenium), while yields of methanol extracts ranged from
4.7 (in Achillea crithmifolia) to 10.1% (in Artemisia absinthium). Following components
were identified as dominant in essential oils: in A. crithmifolia artemisia ketone 31.7%,
camphor 25.4% and 1,8—cineol 14.8%; in A. grandifolia camphor 45.4%, 1,8-cineol 16.4%
and a-thujone 15.1%; in A. absinthium sabinene 21.5%, ortho-cymene 19.2% and (z)-epoxy-
ocimene 11.0%; in H. officinalis 1,8-cineol 49.1% and isopinocamphone 22.7%; in L.
latifolium sabinene 47.8% and o-pinene 25.0%; in 7. parthenium camphor 51.4%, trans-
chrysantenil acetate 22.7%, camphene 7.3%; in A. sylvestris limonene 75.3% and a-pinene
9.6%; and in A. pancicii - phelandrene 54.9%, a-pinene 4.5% and a-phelandrene 4.0%. The
antibacterial activity of studied oils was studied in concentrations ranging from 0.10 to 93.20
mg/mL. The strongest antibacterial activity was recorded in essential oils of plant species 4.
sylvestris and A. pancicii. The range of minimal inhibitory and bactericidal concentrations of
these oils was MIC=MBC=0.11/54.40 mg/mL (in A. sylvestris) and MIC=MBC=0.10/48.20
mg/mL (in A. pancicii). The essential oils of A. sylvestris and A. pancicii have shown the
most pronounced activity against the strain Acinetobacter sp. (MIC/MBC=0.11/0.22 mg/mL,
in A. sylvestris) and (MIC=MBC=0.10 mg/mL, in A. pancicii). Synergistic activity of
essential oils from species Angelica sylvestris and Angelica pancicii with erythromycin
antibiotic led to decrease of MIC values for the erythromycin. The antibacterial activity of
methanol extracts ranged from 6.25-100.00 mg/mL for MIC values to 12.50-100.00 mg/mL
(>100.00 mg/mL) for MBC values. The most pronounced antioxidant activity was recorded
for essential oil of species Achilea grandifolia [33.57+0.07 ICso(mg/mL)-DPPH test and
2.51+0.04 mg VitC/g-ABTS test], while the lowest activity was recorded for essential oil of
species Hyssopus officinalis [354.284+0.01 1Cso(mg/mL)-DPPH test and 0.09+0.01 mg
VitC/g-ABTS test]. The methanol extract of species A. crithmifolia has shown the strongest
antioxidant activity [91.404+0.80% (DPPH test), 78.55+0.80 mgAAE/g of dry extract (TRP
method), 0.76+£0.80 mmol Fe/g of dry extract (FRAP method), 0.59+0.00 mmol TE/g of dry
extract (ABTS test), 97.70+1.00 mgRE/g of dry extract (total flavonoids), 172.90+1.20
mgGA/g of dry extract (total polyphenols)], while the lowest antioxidant activity was
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recorded for extract of plant species A. sylvestris [35.75+0.30% (DPPH test), 17.74+0.20
mgAAE/g of dry extract (TRP method), 0.17+0.00 mmol Fe/g of dry extract (FRAP method),
0.11£0.00 mmol TE/g of dry extract (ABTS test), 27.46+0.20 mgRE/g of dry extract (total
flavonoids), 49.64+0.4 mgGA/g of dry extract (total polyphenols)].

Conclusion. This Doctoral Thesis presents the first original data on antibacterial activity of
essential oils from plant species A. sylvestris, A. pancicii and A. grandifolia, as well as
methanol extracts of 4. pancicii, A. grandifolia, L. latifolium and T. parthenium. The paper
also includes the first published data on antioxidant activity of essential oils collected from
plant species A. sylvestris, A. pancicii, L. latifolium, A. crithmifolia and T. parthenium, as
well as methanol extracts of A. pancicii, A. sylvestris, A. grandifolia, A. crithmifolia and H.
officinalis. Studied plant species have significant antimicrobial and antioxidant potential as a
natural source of bioactive compounds. The future studies should be directed toward isolation
of pure dominant components and determination of their antimicrobial and synergistic
activity, with the goal of discovering new antimicrobial agents and overcoming the
challenges of pathogenic bacteria with multi-resistance to presently used antibiotics. In light
of these results it is also possible to discuss the possibility of designing the pharmacological

preparates, particularly in case of skin infections.
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1. VBOJ

[Mocnenmux nmerneHWja jemaH onx Bojehmx mpoOiieMa y METUIIMHHM je CTBapambe
PE3UCTEHTHOCTH TIaTOTEHHX MHKpOOpraHM3amMa Ha JelioBamke aHTHOMOTHKa. baktepuje
noceayjy BeoMa J00pe MeXaHW3Me 3a TeHETHYKY pa3MEeHy WITO JIONPUHOCH T0jaBH
pesucreniyje Ha antuOuoruke (Heritage u cap., 1999, Andersson, Hughes, 2010). bakrepuje
KOje TOKa3yjy 3HadajHy pPE3HCTEHTHOCT Ha mocTojehe aHTtubmoruke cy: Staphylococcus
aureus (MetuiumH pesucteHTad - MPCA) (Biswajit u cap., 2012), Pseudomonas
aeruginosa (Lambert, 2002), Acinetobacter spp. (Maragakis, Perl, 2007), Enterococcus spp.
(BankomunmH  pesucreHteHTan) (Siegel wu  cap., 2000), Klebsiella pneumoniae
(kapbamenemasa mnpoaykyjyhe Oakrtepuje) (byOoma-lllome, AoGpam, 2014), wurn.
AHTHOMOTHUII TIPUIIMKOM JIeJOBamka Ha IaTOTeHEe OaKTepuje HECEJICKTHBHO YTHYYy W Ha
HenmaToreHe OakTepuje, n3a3uBajyhu mpu ToM HempeaBHIJbUBE reHeTcke nmpoMene (Martinez,
Baquer, 2000). [Topex xKopucHMX aHTUMHUKPOOHUX edekara, pacroyio)KUBU aHTHOMOTHUIH,
Takohe, MOTy TpPOY3pOKOBATH W HEXKEJbeHE ePeKTe Kao IITO Cy XHUIIEPCEH3UTHBHOCT M
nmyHocymnpecuja (Panigrahy u cap., 1979; Tsuruga u cap., 2007). To cy pasno3u 300T KOjux
ce Tpara 3a HOBHM arcHCMMa ca aHTUOMOTCKUM JICJIOBAHEM.

Jenan on mpUpPOIHUX M3BOpA aHTUMHKPOOHUX aKTHBHHX CYIICTaHIM Cy €TapcKa yjba
U eKCTPaKTH apOMaTHYHHUX OMJbaKa Koje ce KOPUCTE Y TPAIUIMOHATIHO] MEIUIIHH 32 JICUCHE
MHOTHX OoJiecTd, npBeHcTBeHO nHpekTuBHUX (Capuh, 1989, Sivastava u cap., 1996, Barton
u cap., 1999). Ynorpeba aHTUMUKPOOHUX areHaca MOPeKJIoM M3 OMbaka MOXKE yTHIATH Ha
CMambUBake MPEKOMEPHOT KopHIlhema aHTUOMOTHKA, a CAMUM THM W Ha CMambHBambe
MoryhHoCcTH pasBoja Oakrepujcke pesuctenuuje (Voon u cap., 2012). Ilopen ymotpebe y
MEIUIIMHCKE CBPXE, apOMaTUYHE OMJbKE MMajy MIPUMEHY U y TIPeXpaMOeHO] ¥ Y KO3METHUKO)]
WHIYCTPUjH, a Y TOCJECAKHE BpeMe Hajla3e MIMPOKY NMpUMEHy U y apomarepanuju (Janci¢ u
cap., 1995). Ycnen nosehanux 6e30€JHOCHO-3JpaBCTBEHUX PU3MKa KOJU CE€ jaBJbajy ca CBE
BehoM ymoTpeOOM CHHTETHYKMX aHTHOKCHIAHAca, O]l MOCEOHOT je 3Hauaja U BPETHOCT
apOMAaTUYHUX OMJbaKa Kao M3BOpa MPHUPOJHHUX aHTHOKCHUAAHCA KOjU CE€ MOTY KOPHUCTHTH Y
MPUTIPEMH JIHJETETCKUX CYyIUIEMEHAaTa WM Kao MPUPOIHUX KoH3epBanca (Tiwari m cap.,
2009).

bummne Bpcre u3 ¢ammnuja Lamiaceae, Apiaceae u Asteraceae, Koje UuWHE
Haj3Ha4YajHUju 1eo Quope bankanckor moiyoctpsa u EBporie y moriemay 0poja apoMaTHIHHX

BpCTa KOje WM TMpHUNANajy, WMajy BakaH MeIUIMHCKKM 3Hadaj] (JanCi¢ wu cap., 1995,
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CreBanoBuh, 1995). MHore BpcTe no3Hate ¢y 1 KopuitheHe y TpaJuiMOHaIHO] MEAULIUHH, a
BUXOBa NMPUMEHA je TMOTBp)eHa M y HAyYHHM HCTpakMBamuMa. Ha mpumep, Haa3zeMHH
nenoBu Bpcte Hyssopus officinalis ce y HapoTHO] METUIIMHN KOPHCTE 32 JICYCHE XPOHHYHOT
OpOHXHTHCA M aCTME WJIM Ka0 aHTHCENTHK, a Hay4yHO Cy NMOTBpPhCHH HEHU aHTUMHUKPOOHH,
aHTUBUPYCHH, KapMUHATHUBHH U Onaro cnasMonutnuHu edektu (Tymakos, 1997, Tacuh u
cap., 2004). busbHe BpctTe Angelica sylvestris u A. pancicii ce y HApOJIHO] METUIIUHU KOPUCTE
y HCTY CBpXYy Kao U A. archangelica (Tyunaxos, 1997) tj. y TpetmaHy OpoHXHUTHCa, acTMeE,
rpuna u Jpyrux OOJECTH PecUpaTOPHOT, BACKYJIAPHOT M JAMIECTUBHOT TpakTa (Asenov u
cap., 1998, Tacuh u cap., 2004). Kopen 6mbne Bpcte L. latifolium ce KOPUCTH Kao JHYpPETUK
Y JTAKCATHB, a TJIOJIOBH 3a peryjucame arneTura u kao aurectus (Asenov, 1982). Bpcre pona
Achillea (A. crithmifolia, A. millefolium) cy mo3Hare y Je4emy pa3IU4YUTHX MpodiieMa
racTPOMHTECTUHAIHOT TpaKTa, 3a TMOOOJbIIAKE aleTUTa, 3a CIOJbHY YHoTpeOy Kao
AaHTHCENTHK, Ka0 U KOJ pa3Hux ynana. Hanzemuu nenoBu xajayuke tpase (Millefolii herba),
TPAIUIIMOHAIIHO C€ KOpPHUCTE y BUAY (UHOT Mpaxa 3a Op30 3amespuBame paHa (Tyrakos,
1997), a y mpecoBaHOM CTamy 3a JICYEHE KOKHUX YHPEBA, OTBOPCHUX paHa, EKIleMa U OTOKa
(Asenov u cap., 1998). Artemisia absinthium ce KOPUCTH Kao CPEACTBO 3a CTUMYIIHCAIHE
arieTHTa, Kao XOJIaroruK, XoJIepeTuk, kapmuHaTuB U ctomaxuk (Tacuh u cap., 2004). Takohe,
MoKasyje ¥ aHTHHH()IAMAaHTOPHE U aHTHXEJIMUHTHYHE e(eKTe W MMa yrnoTpedy y Jieuemy
pana u exuema (Asenov u cap., 1998). Tanacetum parthenium ce TPBEHCTBEHO KOPUCTH Y
JeUelhy MHTpPEHE, 3aTHM BEpPTHra, apTPUTHCA, TPO3HHIE, MEHCTPYAIHUX Mpoldiiema,
My4YHHUHE, 3y0000Jpe U yjena uncekara (Asenov u cap., 1998, Tacuh u cap., 2004).

WMHciupycaHn HMCKYCTBOM M3 TPaIUIMOHATHE MEIAMIIMHE HAYyYHHUIM IIHPOM CBETa
UCTIHTY]y pa3iu4yuTe OHOJIOIIKE aKTHBHOCTH apOMAaTHYHUX OWJbaka W Tparajy 3a YUCTHM
jenumbemuMa Koja Cy HOCHOIIM THX aKTUBHOCTH. Y pPaHUjUM HCTPpaKHUBAmbUMa je OMUCaH
XEMH]CKHU CacTaB €TapCKUX yJba OMJBHUX BpcTa pona Achillea, A. crithmifolia (Ilanuh u cap.,
2003) u A. grandifolia (Suleimenov u cap., 2001, Pagynosuh u cap., 2010), 3atum T.
parthenium (Rateb u cap., 2007, Izadi u cap., 2010, Polatoglu u cap., 2010, Mohsenzadeh u
cap., 2011, Izadi u cap., 2010; 2013) u H. officinalis (Mazzanti u cap., 1998, Muruh,
Dophesuh, 2000, Kizil u cap., 2010, Mahboubi u cap., 2011, Alizadeh u cap., 2011,
Dehghanzadeh u cap., 2012), a HajBuine xemujcku cactaB yiba A. absinthium (Chialva u cap.,
1983, Juteau u cap., 2003, Orav u cap., 2006, brnarojesuh u cap., 2006, Rezaeinodehi,
Khangholi, 2008, Baykan Erel u cap., 2012, Judzentiene u cap., 2012, Rajesh, 2013,
MuxajunoB-Kpcres u cap., 2014).
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AHTHOKCUIATHBHA aKTUBHOCT je ojpehuBaHa 3a eTapcka yiba Bpcre A. grandifolia
(ITaBoBuh u cap., 2008), H. officinalis (Kizil u cap., 2010) u 4. absinthium (Muxajunos-
KpcreB u cap., 2014). Y HekuM pamoBuMa cy 00jaB/b€HU MOJAId O AHTHOKCHUIATHBO]
aKTUBHOCTH PA3IUYUTUX EKCTpaKaTa, €TaHOIHOT eKcTpakTa Bpcre H. officinalis (Alinezhad n
cap., 2013), meranomHor ekctpakta 1. parthenium (Wu u cap., 2006) u paznTUUIUTHX
eKCTpakTa gooujeHux u3 A. absinthium (Singh u cap., 2012) xox kojux je onpehusan ykyman
caapkaj mnonudenona. [lo3Harta je W aHTUpaJAWKalICKa AKTHBHOCT CECKBHTEPIICHOHWIA
JacepIHUTHHA U AllCTHIIIC30KCOIEXUPOSIACEPITUTHHA, Ka0 ¥ (DEHUIIIPONIaHOUA JTacepHHa U
natudoyivHa KOjU Cy M30J0BaHH U3 XJOPOPOPMCKOT eKCTpakTa OuibHe Bpcte L. latifolium
(ITormoBuh u cap., 2013). AHTUMUKPOOHA AaKTUBHOCT j& UCTIMTHBAHA 32 €TAPCKO yJbe BPCTE A.
grandifolia (Pamynosuh u cap., 2010), 4. crithmifolia, (Ilanuh u cap., 2003), A. absinthium
(Juteau u cap., 2003, bnarojeBuh u cap., 2006, Baykan Erel u cap., 2012, Muxajunos-Kpcres
u cap., 2014 ), T. parthenium (Polatoglu u cap., 2010, Izadi u cap., 2010; 2013) u H.
officinalis (Mazzanti u cap., 1998, Kizil u cap., 2010, Mahboubi u cap., 2011,
Dehghanzadeh u cap., 2012), kao 1 3a MeTaHOJIHE €KCTpakTe OMIBHUX BpcTa A. absinthium
(Sengul u cap., 2011, Baykan Erel u cap., 2012), H. officinalis (Proestos u cap., 2005, Ozer u
cap., 2006, Shinwari u cap., 2009), A. crithmifolia n excrpakTe cemeHa OubHE BpCTE A.
sylvestris (Sarker m cap., 2003, Karaalp u cap., 2009). Onucana je ¥ aHTUMUKpOOHA
aKTUBHOCT JAUXJIOPMETaHA W METAHOJHOT €KCTpakKTa IiojoBa Bpcte A. sylvestris (Sarker u
cap., 2003), akTHBHOCT yMOeIWNpeHWHA (CECKBUTEPICHCKOT KyMapWHA) HW30J0BAaHOT W3
eKCTpakKTa IUIOJIOBa HEKMX Bpcta oBora poxaa (Sarker m cap., 2005), ka0 M aKTUBHOCT
BOJICHOT, €TAHOJIHOT U €THJI-aIleTaTHOT eKCTpaKTa Ha/3eMHUX JienoBa A. sylvestris (bpkoBuh
u cap., 2006). Mehytum, y Behurm panoBa je KOpuIIheH caMO TMPEITMMHHAPHU CKPUHHHT
TUCK-TU()Y3MOHOM  METOJIOM  TPOTHUB  pEllaTUBHO  Major  Opoja  pedepeHTHUX
MUKpPOOpPraHu3aMa, W C€aMO y JEAHOM CIIy4ajy TpPOTHB MYJITHPE3HUCTEHTHHUX OaKTepHja
M30JI0BaHUX U3 XyMaHOT MaTepujaia Tj. OpuceBa paHa.

[lus oBora paja je Owmia KOMIIapaTWBHA aHA W32 €TApPCKUX YJba M METAaHOJIHHX
eKkcTpakara OwJbHMX BpcTa Hyssopus officinalis, Angelica sylvestris, Angelica pancicii,
Achillea crithmifolia, Achillea grandifolia, Artemisia absinthium, Tanacetum parthenium n
Laserpitium latifolium ca nokamureta Ha JyrouctouHoMm bankaHCKOM TMOIyOCTPBY, Tj.
KOMIIapaluja BUXOBUX NMPHUHOCA, XEMH]CKOT cacTaBa, aHTUOKCHUIATHBHE W AaHTHMHUKPOOHE
AKTUBHOCTH TIPOTUB MYJITUPE3HCTECHTHUX COjeéBa MATOTCHUX OakTepHja H30JIOBAaHUX U3

XyMaHOI' MaTepujana.
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Y 0BOj aMcepTanuju Cy TPE3CHTOBAHM HOBU TMOJAIM O aHTHOKCHUIATHUBHO]
aKTUBHOCTH €TapCKUX yJba OWJbHHX Bpcta A. sylvestris, A. pancicii, L. latifolium, A.
crithmifolia n T. parthenium, ka0 M METaHOJIHUX eKcTpakata A. pancicii, A. sylvestris, A.
grandifolia, A. crithmifolia w H. officinalis. Taxolhe, HOBU Cy M MoJal O aHTUOAKTEPU]jCKO]
aKTUBHOCTH €TapCKUX yJba OMIBHUX BpcTa A. sylvestris, A. pancicii n A. grandifolia, xao n
METaHOJHHUX eKcTpakata OuJbHUX Bpcta A. pancicii, A. grandifolia, L. latifolium wn T.
parthenium. 3a cBe UCTIMTHBaHE OWJbHE BPCTE MPHKA3aHH Cy MPBH PE3YJTATH O HUXOBO]
AHTUMUKPOOHO] aKTUBHOCTH TPOTUB MYJITHPE3UCTCHTHUX M30JIaTa U3 MalHjeHaTa. Y IUbY
NpeBa3HIaKemka MpodiieMa MYJITHPE3UCTEHTHOCTH OakTepuja Ha JIeJIOBambe aHTHUOMOTHKA,
BpIIEHA Cy WCHUTHBAaKka CHHEPTUCTHYKOT [€IOBamkba HAjaKTUBHHUJHX €TAPCKUX YyJba H

aHTUOMOTHKA.
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2. 0IIITU AEO U ITPEIVIEA JIMTEPATYPE

2.1. UndexkTuBHE 00J1€CTH, MATOT€HOCT M MATOr€HHM MUKPOOPTraHU3MHU

[Ton undexnujom (Ha3uB MOTHYE Of JAaTUHCKE peun infectio - 3apaxaBame) ce
MoJIpa3yMeBa CTambe KOje jeé HACTaJo Kao pe3yJTaT aHTarOHUCTHYKOT OfHOca u3Mel)y makpo-
U MHUKpPOOpTraHuW3amMa y YCIIOBHMa OKoNHe cpeauHe. MH(EKTHBHM Tporec MpeacTaBiba
MYJITHIUIMKAIM]y WH()EKTUBHOT areHca y Teday aoMahmHa u oOyxBaTa HENPEKHUIHO
NPOMEHJbHBE (PU3UOJIOIIKE U MATOJONIKE peaKlrje Yak W Kaja HeMa BHJBUBUX CHMIITOMA
uHdpekyje. OH yKJbydyje MHOTOOpOjHE €H3MME, TOKCHHE, CTPYKTYpHE, OHOXEeMHjCKE H
uMyHonomke npomene Omrehema OpraHM3Ma MOTY HACTaTH M JICJIOBAaKEM TOKCHHA
MHKpOOpranu3ama 0e3 ’bUXOBOT JUPEKTHOT IPUCYCTBA. Taaa roBOPUMO O MHTOKCHKAIHjaMa.
(Kapaxamesuh, 1987).

[TaToreHoct M BUpYJEHIMja MATOICHUX MHUKpPOOpPTraHuM3ama Cy JBa YCKO IOBE3aHa
nojma. IlatoreHoct mnpencrtaBiba ypolheHe, IeHeThdke U Mop(o-(U3HONIOIIKE OCOOMHE
Pa3IUUNTHX TAaKCOHA MUKpPOOpTraHu3aMa. BupyreHmuja npeicTaBiba CTENEH MAaTOreHOCTH (01
JaTHHCKE peuyu virulentia — OTPOBHOCT) W KBAHTUTATUBHO H3pa)kaBa CIIOCOOHOCT
MHPEKTUBHOI areHca Ja u3a3oBe 00oJbeme. [laToreHocT je cTamHa M HENpOMEHJbHUBA
ocoOWMHa M3BECHUX BpPCTa MHUKPOOpPTraHW3ama, JOK je BUPYJICHIMja NMPOMEHJbMBA OCOOHMHA
JEIHOT WJIA BHIIIE COjeBa MCTE BPCTE. JeaH cOj HEKOT MaTOreHOT MUKOOPTaHNU3Ma MOYKEe OUTH
BpJIO BHUpYJieHTaH (mpu yemy he y oaromapajyhem opraHu3mMy H3a3BaTH TEIIKO 000JHEHE),
cnabo BHUpYJIEHTAaH WIM aBHpyJeHTaH (kaga Hehe wu3a3Batu HUKakBO obOosbewme). CBu
MeXaHu3MU U (aKTOpH KojUMa ce€ JbyId U OIKUBOTHIE OpaHe oOJ MaTOreHuX
MHUKpOOpraHn3aMa Ha3MBajy C€ OTIHOPHOCT WM PE3UCTEHIWja nomahuHa mpeMa 3apasHuM
6onectuma. OceTspuBOCT AoMahuHa pemMa HHGEKTUBHUM 0oJIeCTUMAa MOXeE ce IeuHucaTi
Kao HEeNoCTOjake OTHOPHOCTH. 3aTo Cc€ Kaxke Ja Cy IMAaTOreHOCT M BUPYJIAHIM]jA
MHUKPOOpraHu3aMa M OTIIOPHOCT U OCETJbUBOCT JoMahuHa Mel)ycOOHO MoBe3aHe M 3aBHCHE
peaxiyje.

[TaTroreHn MHUKPOOPraHM3MH H3a3MBajy 000JBEHA KO JbYAM W JKHBOTHHA HA
pa3IMuuTe HaYMHE Yy 3aBHCHOCTH O] CBOjHX (hM3MONOMKKUX ocoOuHa. [la OM HeKH maTtoreHu

MHUKPOOpIaHu3aM H3a3Ba0 000JbEHE OH MPBO MOpaA Ja JOCIe y MOTEHIHjaaHor aomahuHa.
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[TaTorenn MuKpoopranuzMu Mory y nomahuna fa yhy camo Ha onpeleHuM Mectuma, a TakBa
MeCTa Ha3WBaMO yJa3HUM MecCTHMa 3apas3e. [laTOreHm MHKpOOpPraHU3MH MOTY 10 THX
yJIa3HUX MECTa JOCHETH CaMO aKO Cy IMPEHOCHBH, TaKO Ja je NPEHOCHBOCT ITaTOTCHUX

MHKpOOpTraHn3aMa O CYIITUHCKE BA’)KHOCTH 3a U3a3UBaALC I/IH(i)eKI_II/Ija.

2.2. Onuc u3adpaHnX NATOreHUX MUKPOOPraHu3amMa

Y maroreHe MHKpOOpraHuM3Me Clajajy Oakrepuje, BHUPYCH, TJbUBHIEC U
napas3uty. [laTorene 6akrepuje Cy Haj3aCTYIJbEHHU]H ATOTCHN areHCH OJTrOBOPHU 3a TI0jaBy
BeJMKor Opoja 6onectu. bakrepuje cy jeaHohennjcku NPOKapHOTCKH MUKPOOPTaHU3MHU KOjH
KMBE CaMOCTAJHO WJIM y pa3HUM TpymaiujaMa wid KojoHujama. Ha ocHoBy oOimka
OakTepuje ce aelie Ha: a) okpyriie (KoKe), Koje Mory OWTH JUIUIOKOKe (Be crojeHe henwje,
TeTpane (rpynamuje o yetupu henuja), capuuHe (MpaBWIHM KOIKacTu makeTuhu hemnuja),
cTpenTokoke (Buime hemuja y Hu3y), crapuiIoKoke (HEMpaBWJIHE CKynuHe henuja); 0)
mranuhacte (Oamuin), ca 3a00/b€HUM WIM 3alIMJbEHUM KpajeBUMa, IOjeIMHAYHU WU
CIOjEHU TIO JBa WM BHUINE y HU3Y; II) HU3BHjCHE (BUOPHUOHU, CIUPHIE, CIIUPOXETE H
jgenTocnupe) M 1) KoH4YacTte. Ha OCHOBY 3axTeBa mpema KHCEOHHKY Jiele ce Ha: acpoOHe
(>kMBe y ycloBHMMa ca KHCEOHHKOM), aHaepoOHe (KMBE Yy yclIoBHMa 0Oe3 KHCEOHHMKA) U
¢dakynTaTuBHO aHaepoOHe OakTepuje (kuBe y oba Tuna ycioBa). KnacudukoBame Oakrepuja
ce BpImM U Ha: ocHOBY rpale henmjckor 3una (I'pam (+) u I'pam (-) 6akrepuje); Benuanne (y
Um); TOKPETJBUBOCTH (MPUCYCTBO WM OJCYCTBO LMiWja W (iarenia); CIOCOOHOCTH 3a
CTBapame cropa (cropyJanyja); IpUCcyCcTBa WM OCYCTBA KalcyJie 1 HAauMHa Pa3MHOXKaBamba
(OunapHa neoba, mymbewe Wi (pparmeHtanuja). Mnentudukanuja mojefuHUX poaoBa U
BpcTa OakTepuja ce BpmHM y3 MomMoh HUXOBUX MOPQOJIOMKHX (OOJIMK, BETUYMHA U
MOKpEeTIbUBOCT hennja u 060jeHocT mo I'paM-y), KyaTypeaHux (KapaKTepUCTUKE KOJIOHU]a U
pacta) u Ouoxemujckux ocobmHa (¢pepmenranuja mehepa, UMBI[ — Tect, cmocoOHOCT
HUTpUUKAIH]je, aMOHUDHUKAIH]e, a30TOPHUKCAIH]je, UT.).

Heke Bpcre Oakrepwja CBOje TMATOTCHO JIGjCTBO HCIOJbABAjy  TUPEKTHUM
yHUIITaBawkeM henwje cBor nomahuwHa, a apyre (y koje cmana HajBehu Opoj OakTepujckux
BpCTa) MPOM3BO/IE TOKCHHE KOjU HAaHOCE IITeTy MeTabonu3My hennja momahuna.

bakrepuje Mory m3as3Baru JOKajgHe HH(EKIMje KOXKe Kao IITO Cy HIIP. CTa(hUIOKOKHE
uapeknuje (QypyHKyJI, KapOYHKYJ, WMIICTUTO, LEIYJIUTHC), a BpJIO Cy UYecTe U

MOCTOTNEpaTHBHE HH(EKIIM]E XUPYPIIKUX paHa U OTICKOTHHA, Ka0 W WH(MEKIM]je JTOJKH HAKOH
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nopohaja. M3 cBakor JIOKaJIHOT >KapuIlTa HH(EKIHja ce MOXKE IUPUTH JTUM(POM UIIH KPBIbY
MO TIeJIOM TeNy M M3a3BaTH CEINCY W yJajbeHy THOjHY ymainy Owio rne y opranmsmy. [lpu
mupemy MHPEKIMje YeCTO HAcTaje OCTEOMUJEIIUTHUC TyTHX KOCTH])Y M eHaokapautuc. Heke
OakTepwje MOTy H3a3BaTH W TEIIKy ymnany Iuiyha kon omepucaHuX OOJECHUKA WIN
KOMIUTMKAIMjy BUPYCHE pecrnuparopHe HH(]EKIHje, HApOYUTO TpUMa U THOJHOT
MeHHHTHTHCA. MH]EeKIHje TopihuX TUCcCajHUX MyTeBa Kao IITO Cy MpexJiaja, ynajaa CIy3HuIa
Hoca (pWHHTHC), ymajna rpia (hapuHTHTHC), yraja TJIACHUX JKWIla (JApUHTUTHC) W yraja
KpajHUKa (TOH3WJINUTHUC) CY BPJIO YecTe MH(EKIMje ¥ KO Jele U KO OAPACIUX. Y3POUHUIIH
oBux oOospema cy Hajuemthe Bupycu, anu y oko 15% ciywajeBa To cy Oakrepwje,
yKIbyuyjyhu u Streptococcus pyogenes (jeman oa HajuyemhuxX Y3pOYHHKA CTPENTOKOKHE
ymajue rpia), kKao u Streptococcus pneumoniae, Haemophilus influenzae, Corynebacterium
diphtheriae w Bordetella pertussis. Kox o0osbema NOBUX TUCAjHUX IyTeBa (HIP.
OpMHXHUEKTa3uja), y CIyTyMy (MCIUbYBKY) ce Hajuemrhe uszomnyje Haemophilus influenzae, a
3atuM Streptococcus pneumoniae, Staphylococcus aureus, Pseudomonas aeruginosa, uti.

VY oBom pany cy mcnutuBaHe cieaehe Oakrepujcke Bpcte: Staphylococcus aureus,
Streptococcus pyogenes, Streptococcus pneumoniae, Enterococcus faecalis, Escherichia coli,
Pseudomonas aeruginosa, Acinetobacter sp., Proteus mirabilis, Klebsiella sp. baktepuje cy

MOPEKJIOM M3 OpuceBa paHa, OprceBa HOCa | TpJia, CIIyTyMa U acrupara.

- Staphylococcus aureus -

Pon Staphylococcus npunana rpynu I'pam (+) aepoOHUX KoKka. Bpcte oBor poga mory
OWTH MaToreHe, yCIOBHO MaToreHe W HematoreHe. Haj3HawajHujeHunje OakTepuje OBOT poja
cy Staphylococcus aureus, S. intermedius, S. epidermidis n S. saprophiticus. Kon yoBeka ce
Hajyemrhe Haja3e y HazohapUHKCY U Ha KOXH U IpUCyTHE cy oko oko 30% mnomynanuje.
Heke on HaBeeHUX BpcTa ce Haja3e y TeHUTAIHUM OpraHuma xeHa. Takohe ce Mory Hahu y
Ba3/IyXy CJIa0OMpOBETPEHUX c00a, y MPAIIuHU, Y MIIEKY U JIPYTUM )KHBOTHUM HaAMHUPHHUIIAMA.

Staphylococcus aureus je BeoMa je pacupoCTpameH Y JbYJCKO] TOIMYJIAIHUjH,
MEIIMIIMHCKHU j€ 3HadyajaH 300T CBOj€ MATOI€HOCTH M PE3UCTEHIM]e NpemMa MEHUIUIUHY U
JIPYTUM aHTUOMOTUIIMA.

Mopdoaoruja: Craduiokoke oBe Bpcte cy Bemuke on 0,8 mo 1,0 pum, pacry
MOjeIMHAYHO, y TIApOBUMA WIIM Y acHMETpH4YHO 30mjeHe y Behe wim Mame rpo3noBe. Heku
COjeBM TIOCENYy]y Kamcyiy, a HeKu ciy3aBu omotad. [lo I'pamy ce 0oje MTO3UTHBHO,

HETOKPETHE Cy U He CTBapajy cmope. Nenujcku 3uj ce cacToju U3 J1eOesor clioja MyperuHa
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KOJU je TMOBE3aH ca TEJXOHCKOM KHCEIIMHOM M ToJucaxapuauma. S. aureus CUHTETHIIE U
MIPOAYKYje BEIUKHA OpOj pas3uIUTHX IENyJapHUX M eKCTpalelyJapHUX CYNCTaHIM KOjuMa
n3azuBa OWosyomike eeKkTe W KOJ YOBEKa W KOJ JKHBOTHHa. llemymapHe cymcranme cy:
NenTUAorIuKaH  henmwje, TejXojHaa  KHCENWHA, KalcylapHa CyICTaHla, (axkTop
HaroMmjaBamba W NpoTeuH A. EkcrpauenymapHe Cy: 0-XeMOJM3MH WIM O-TOKCHH, [-
XEMOJIM3UH WU [-TOKCHH, Y-XEMOJHM3MH WJIH Y-TOKCHH, O-XE€MOJH3MH WJIH O-TOKCHH,
JeyKOLUMANHY, Koaryjasa, JHIa3e, Hykiease, MmpoTease, cTaQiIOKHHA3a, XUjalypoHHa3a,
CHTEPOTOKCHHH, EMHCPMOIUTHYKN TOKCHHU U TIMPOT€HN TOKCHHH.

Kyarypeane ocobune: Staphylococcus aureus Haj0oJbe pacTe y aepoOHHM
yCIIOBHMa, MaJia MOkKe OMTH | (hakynTaTHBHH aHaepoO. OnTHMaaHa TEMIepaTypa 3a HEroB
pacr je ox 35°C-37°C na pH 7,0-7,5. KonoHuje mopaciie Ha arapy Ha JXHEBHOM CBETIy Ha
COOHOj TeMIlepaTypd MOTy HMMaTH Oeily, 3€JE€HKACTOXYTy WIM 3JaTHOXYTYy0o0jy. Y TOKY
pacta Ha KpBHOM arapy Koja BehmHe cojeBa ce OkO KoJoHHja (popMupa ycka mpo3upHa [3-
XeMOJIMTHYHA 30Ha U3 Koje je HecTana 00ja xemornobuHa. Koonuje cy riarke, KOHBEKCHE U
CjajHe, a MOTY OMTH M MaTyJbacTe WM XpamaBe. 3a pa3auKy Ol Apyrux Oakrepuja S. aureus
HUje M30UpJbUB MO NMMTaky MHojuiora. Y TOKy 18-4acoBHOr pacra jenHoiauuHO 3amyhyje
OyjoH, a y TOKy HpOayXeHE HMKyOallyje cTBapa Ha JHY eNpyBeTe Tajor, JOK ce Ha
MOBpIIUHU (OopMHpa HEKHa KoXuIa y oOimky mpcrena (Weisglass, 1989). 306or cBoje
n3pasure Tonepannmje npema NaCl, S. aureus noOpo ycneBa y xpansbuBom OyjoHy ca 10%
NaCl. O oBakBom OyjoHy mHXxuOHpaH je pact Behune I'pam (-), anmum u mHOruUX ['pam (+)
Oaktepuja. 3aTo ce 3a M30JalMjy CTapUIOKOKAa M3 pa3HOr MaTepujana 4YecTo KOpHUCTe
nojuyiore ca mnoBumieHoM KoHieHTpanujom NaCl. Hajuemtha cenexktuBHa mnojuora 3a
KyJITHBHCamkE S. aureus-a je Baird-Parker-oa momiora. OHa ce cacToju 01 XpaHJbUBOT arapa
ca JIoJaTKOM KajujyM TelypuTa, TJIMIWHA, TUpYyBaTa U )XKyMaHileTa jajera. Ha oBoj momiosu
S. aureus oOpasyje KapaKTepUCTHYHE KOJIOHHjEe ca I[PHHUM LEHTPOM OKPY)KEHHM CBETIIOM
30HOM (XallooM) KoOja je TIOHEKaJ W Majo MYyTHa. YKOJIUKO C€ OBOj MOMAJO3H 012
NOJMMHUKCHH b Ha 0] ce yommre He MOTYy pa3MHOXKaBaTH OCTalie Koaryja3a HeraTHBHE
cTaUIOKOKE.

Buoxemujcke ocodune: Staphylococcus aureus pasrpalyje MaHUTON y3 NPOIYKIH]Y
KHCEJIMHE U raca y aepoOHMM M aHaepoOHMM ycinoBuma. CBU cojeBH S. aureus MPOIYKY)y
BPJIO aKTHBHY M TEPMOCTAOWMIIHY Je30KCHUPHOOHYKIIea3y, Koaryjiasy U KaTaja3y, a HH jeJHa

BpcTa cTaduIOKOKa He MpoayKyje uHaoi. Karanasa je mpucyTHa B KOJl OCTaIuX BpCTa poja
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Staphylococcus, 1Ok je Koaryias3a KapakTepUCTHYHA CaMoO 3a KoaryJjas3a IMO3UTUBHE COjeBe S.
aureus.

OtnopHoct: Staphylococcus aureus k¥ao u octaine cTaQUIOKOKE CIaga y BpJIO
otnopue GakTepuje. Behuna yrune Ha Temneparypu ox 60°C tex mocie jeaHor cata, a HekH
COjEBH MOTY Jy’e XHBETH 1 Ha TemmepaTypu ox 80°C. Bpio cy OTIOpHE i peMa CyLIewy,
kao u npema caapxkajy NaCl u mehepa.

AnTHONOTCKA Tepanuja: CojeBH cTapMIOKOKA KOJU HE MPOAYKY]Y NEHUIMIMHA3Y
OCeTJbMBM Cy Ha OCH3WI-NEHUIWIMH W Jpyre neHunwiuHe. BehuHa nenunminzaza
MO3UTHUBHUX CTA(UIOKOKA OCETJbHBA je Ha MEHUIIMINHA3a-CTa0UIHE TeHUuIInHe. MehyTum
MOCTOj€ M COjeBH KOju Cy pe3ucTeHTHH Ha MeTuiwinH (MPCA). [lenunmimHaasa mo3uTHBHU
cojeBu cTaUIIOKOKA MOCTAjy CIOpHje WIH Op’ke OTHOPHU U Ha €PUTPOMHITUH, (PYCHIUHCKY
KHCEJIHMHY, KaHAMULIUH U Jpyre aMUHOITIMKO3UAe U ocTalle anTuonoruke. Mely cojeBuma S.
aureus TIOCTOje MYJITUPE3UCTEHTHU COJEBH KOjU Cy OTHOPHM Ha BHIIE AHTUOMOTHKA, a
O0MYHO ce paau O OOJHMYKHM COjeBMMA. 3HATaH MPOLEHAT NEHWIWIMHA3a TO3UTHBHHUX
cojeBa S. aureus je oceTJbMB Ha 1E(DOKCUTHH, Me(aToCIOprHe, KINHIAMHUIMH |
BaHKOMHUIIMH, MehyTHM ¥ TIpeMa OBHUM aHTHOMOTHUIIMMA OBH COjeBH TIOCTajy Op30
PE3UCTEHTHH. AHTHOMOTCKAa pE3HCTEHIMja CTapWIOKOKa je MpOy30KOBaHa  Kako
NEHUIWINHA30M, TaKO W JPYyTUM €H3UMHMa KOjU pa3liaXy pa3He aHTHOMOTHKE W
XEMHOTEpANCyTHKE. AJIM TIOCTOjEe ¥ IPYTH MEXaHU3MHU KOJ cTariiokoka Koju uM 00e36ehyjy
OTHOPHOCT IpeéMa pa3sHUM AHTUOMOTHLMMA U XeMmuorepaneyTuuuma. OBH MEXaHM3MH Cy

yriaaBHOM Be3aHM 3a mnasmuje (Kapakamesuh, 1987).

- Streptococcus pyogenes -

Streptococcus pyogenes (B-XeMOJUTHUYKU CTPENTOKOK CEPOJIOLIKE rpyne A) npunazaa
rpynu ['pam (+) aepoOHUX KOKa.

Mopdgoaoruja: IlojenuHayne OakTepuje Cy OKpYIJIOT WJIM OBAJHOT OOJIHKa,
Mel)ycoOHO moBe3aHe y JIaHIle pa3inuduTe Ay XuHe. [Ipeunuk nojeaquHavyaux koka je ox 0,8 mo
1,0 pm. CTpentokoke Cy HEMOKPETHE, y CBUM MJIaJUM KyJlTypama OKpY’KEHE Cy BHJJbUBOM
KarcyJoM, He CTBapajy crope u noceayjy pumopuje (mumm).

Kyarypeisine ocodune: S. pyogenes je dhakynratuBHu aHaepob. Y OyjoHy, OakTepuja
06po pacTe U Ha COOHOj TeMIepaTypH, and je meH onTuMmyM Ha 37°C. Ha Temmeparypama
ucrog 10°C u MPEKO 45°C, ne pacre. Ha kpBHOM arapy cTBapa pa3inyuTe KOJOHH]E ITUPHUHE

oko Imm. Oxo KoJIOHH]je CTBapa 30HY -XeMoiu3e.
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Buoxemujcke ocobune: Streptococcus pyogenes je Karana3a HEraTHBaH, pasliaxke
TIIYKO3Y M TPEXalio3y W BPIIHM PEIYKIH]y METUICHCKOT TUIaBOT.

OTnopHocT: Streptococcus pyogenes je 10CTa OCETJHUB Ha CIOJbAIBE YTUIAjE. Y
OyjoHy ca 6,5,%-tHOM KoH1eHTpauujoM NaCl, He pacte. [Iponaga Ha Temnepatypu ox 60°C
y poky of mona cata. OceTJbUB je Ha Ie3UH(UIIN]CHCE U CYIICHHE.

Toxkcuunoct: I'pyma A cTpenTokoka y TOKy pacTa mpoayKyje oko 20 pa3iIu4uTux
er3ornpoaykata. buosoike cyncranie Koje npoAayKyje MUOreH! CTPENTOKOK Cy Mo/ieJbeHe Ha
TOKCMHE W eH3uMme. Behuna Bpmm nemonuMmepusainyjy cymncrpata u omoryhaBa makiie
[IMPEHE CTPENTOKOKA Y OKOJIHA TKUBA. TOKCHHHU omTehyjy opraHe u TKHBa 3a KOje C€ BEXY
n3azuBajyhu nupexkTaH TOKCHYkH edekar. 3axBasbyjyhu OpojHHM er30mpoayKTUMa MHOTSHH
CTPENTOKOK j€ TUIINYaH MPEJACTaBHUK OaKTepHja ca TOKCUYHUM U arpeCUBHUM OcOoOMHaMa. S.
pyogenes u3a3nuBa 000JbeHa KOja ce MOTY MOJCIUTH Y TPU Tpylie: HHBA3UBHA (3aMajbeHCKO-
THOjHE TPUPOJIE); TOKCEMUYHA (JIOKaTHE MH(EKIHUje ca 3HAIMMa OIINTE MHTOKCUKAIMje) U
MOCTCTPENITOKOKHE CeKeBelie (KOMIUIMKAIUje MPeaXoaHe ABe HH(DEKIHje). Y 3aBUCHOCTH O]
EHJOTEHUX M er3oreHux ¢akropa cekBele ce MaHudecTyjy y aBa o0JMKa: peyMarcka
rposHuua u rinomepyioneppuruc (beprep-Jekuh, 1987).

AHTHOHMOTCKA Tepamuja: PesucteHTtan je Ha aMUHOIVIMKO3WAE, OCHM Ha
reHTamMunuH. [locToje cojeBH pe3uCTEeHTHH Ha TeTpanukianHe. OCETJbUB je Ha JeNIOBAame
TICHUIWINHA, SPUTPOMHUIIMHA, TOKCUIMKINHA, mnedamopoanna u Oanutpanmaa (Weisglass,
1989).

- Streptococcus pneumoniae -

Streptococcus pneumoniae (THEYMOKOK) TpHUIIaJia CEPOIOLIKO] rpynHu [l cTpenToKoka,
MaJia He rmoceayje rpynHo cnenuduyan anTureH o Jlanmneduenaosoj.

Mopdoaoruja: Streptococcus pneumoniae je I'pam (+) 6akTepuja, y3aHa, U3IyKeHa
IUIIIOKOKa ca J00po u3pakeHoM KamcynoMm. [loHekas KpajeBH AUIIOKOKA MOMPHUMAjy
usrinen riamena ceehe wnmm nmannere. /[umuiokoke cy crojeHe CBOjoM 0a3aHOM CTpPaHOM.
Mory nma pacty y OOJIMKY JaHama KOju Cy OO0aBHjEHU 3ajeJHUYKOM KarcyjioM. Y TOKY
ydecTayie CyOKyJITHBAIMje Kalcyia ce mocTeneHo ryou. bakrepuja je HEmokpeTHa W Hema
criopa.

Kyarypesane ocodune: J[oOpo pacrte Ha XpaHJBMBHM Mojjorama oOoraheHum
nporennnMa. Haxon 18 catn pacta Ha Temmepatypu o1 37°C Ha KPBHOM arapy, yOuJbHBE Cy
KOJIOHHje ca no0po m3paxkeHoMm anda xemonuszoM. Konm aHaepoOHE KyiTHBaIfje MOXKE Ce

jaBI/ITI/I u 0eTa xemouu3a 300r ACJIOBamka IMTHCYMOJIM3HA 0. KOJIOHI/IjC Cy TJIAaTKE, IIJbOCHATC U

10



Hemarwa Cmanxosuh 00KmMOpcKa oucepmayuja

nposupHe. HakoH mpoxykeHe UHKyOalMje MOry IIOCTaTH HENpO3WpHE U Xpamase.
[THeyMoKkoK y TOKy pacta nydy3no myTtu 10%-tHE cepymcku Oyjon (Weisglass, 1989).

Buoxemujcke ocobumne: Streptococcus pneumoniae XUIPOIU3yje YIJbEHE XHIpaTe
0e3 cTBapama raca. depMeHTalMja HHYJIMHA j€ KapaKTepUCTUYHA 32 MTHEYMOKOK. [THeyMOKoK
je KaTana3a HeraTUBaH.

Ornopuocr: Jleranua Temmeparypa je Ha 60°C HakoH 30 MuHyTa. OCeT/bHB je Ha
JIeJIOBAKE PA3IUUUTHX JE3MH(UIMjeHca, Ka0 U Ha JIeJIOBamkEe ONTOXMHA, KMHMHA, XKY4Yd U
KYYHHUX COJIM KOje J0BOJE 10 Ju3e henuja. Y cacylieHOM CIyTyMy M JIpyIMM OHOJIOIIKMM
MaTepHjajiuMa MMHEYMOKOK MOXK€ AYTo J1a TIPEKHBH.

AHTHOHOTCKA Tepanuja: OceT/bUB je Ha JIeTIOBakhE MCHUIIMINHA, Majia je jour 70-ux
roAMHa MpOIUIOr Beka 1/5 yKynmHO W30J0BaHUX ITHEYMOKOKa OWIa pEe3UCTEHTHa Ha
neHuuwinH. CBe yemrhe ce U30Jyjy COjeBH ITHEYMOKOKa KOjU Cy MYJITHUPE3UCTEHTHH Ha
aHTUOMOTHKE M Cyl(pOHAMHUJIE, KA0 IITO Cy TETPAUUKIMHU, EPUTPOMUILIMH U JIMHKOMHIIUH
(beprep-Jexuh, 1987).

IlaTtorenoct 3a 4oBeka: Wako je S. pneumoniae neo wHopMmamHe diope
pecupaTopHOr TpakTa YOBEKa, OH MOXE M3a3BaTH 000JbeHha Ca PA3IUYUTOM KIMHHUYKOM
ciukoM. [IHeyMOKOK Koj 4YoBeka Hajuenthe m3azuBa j00apHy (KpUIO3HY) MHEYMOHH]Y U
MeHHHTUTHC. KpumnosHa mHEyMOHHja decTo pernuauBupa. OcCTamu KIUHHYKHA OOJIUIH
MTHEYMOKOKHUX MH(QEKIMja JbYIH CYy OTHTUC MEHa, CHHY3UTUC, KOBYKTUBUTHC, IIJICYPUTHC,
NEepUKapANTHUC, apTPUTHUC, arcLecH, cenca u ap. [IHeyMOKOK y CBOM BUPYJIEHTHOM OOJIHMKY
M3a3uBa TATOJOLIKE MpOMEHe 3axBajbyjyhu CB0joj cCIOCOOHOCTH pa3MHOXKaBama Yy
pa3nuYUTUM TKUBUMA. Mlako He cTBapa TOKCHHE M (paKTOpe MHBA3UBHOCTH KOjH OM YTHIIATH
Ha ErOBY BHPYJICHTHOCT, MHEYMOKOK 3aXxBajbyjyhu Karcyiw je crmocobaH Ja u3a30Be

MATOJIOIIKO CTalkhE y YOBEUH]EM OpraHU3MYy.

- Enterococcus faecalis -
Mopdonoruja: Enterococcus faecalis je I'pam (+) OakTepuja, y 00JUKY JIHUITIOKOKA
WM KpaTKHUX JIaHaIla, Koja je Mo paHujoj KiacuuKanuju mpuramaia cepoiomkoj rpynu [
CTPENTOKOKA.
Kyarypesne ocodune: Hemokperan je, gakynaTaTuBHH aHaepoO. YTriaBHOM je 6e3
XEMOJIN3€ Ha KPBHOM arapy, KOJ HEKHX COjeBa ca 30HOM (-XEMOJIU3€, a PETKO ca 30HOM [3-

XEMOJIU3€ OKO KoJIoHH]ja. PacTe y pacmony of 10°C no 45°C.

11
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Bbuoxemujcke ocodune: depmeHrtuiie TIyko3y Oe3 MpoAyKlMje Taca, Karajasa
HETaTUBaH, XUPOJIN3Yyje eCKYJINH, pacTe Y IPUCYCTBY KYUH.

OtnopHoct: Bpio je ornopan Ha ankanny cpeauny (pH 9,6), kao u Ha AenoBame
KYYHHX COJIM, JeTeplicHaTa, TENIKMX MeTalla, C€TaHoJla W WCyluBame. [IpexuBibaBa
temneparypy ox 60°C y Tpajamy ox 30 munyTa (Stuart u cap., 2006).

AHTHOMOTCKA Tepammja: Enterococcus faecalis je oTmopaH Ha MHOre yoOwWdajeHe
aHTUOMOTHKE  (AaMHHOTJIMKO3HIE, Ie(aloCcopuHe, KIWHAAMUIUH, TOJTYCHHTETHUKH
NEHUIWIMH HAaQIUUIMH W OKcamwinH. [loctaje demthe pe3uCTeHTaH M Ha BAHKOMUIIMH
(Amyes, 2007; Courvalin, 2006).

IMaTorenoct 3a Jpyne: Hacramyje racTpOMHTECTHHAIHH TPAaKT JbYOU U JPYTHUX
cucapa (Ryan u Ray, 2004). [TonyT apyrux BpcTa u3 poaa Enterococcus, n E. faecalis moxe
Ja W3a30Be 10 3/paBJbe¢ OMacHe HH(EKIHje KOJ JbyIu Kao INTO CY: CHIOKAPIWUTHUC,
OaktepujeMuja, MH(EKIMje ypUHAPHOT TpPaKTa W MEHHHTHTUC, MOCEOHO Yy OOTHHYKUM
YCJIOBUMA TJIE j€ HApOYUTO M3paK€Ha aHTHOMOTCKA Pa3MCTEHTHOCT oBe Oakrepuje (Murray,
1990; Hidron u cap., 2008). ¥ CA/Jl ce E. faecalis moBe3yje ca OGomHUYKHM HH(pEKIHjama
yKIbyuyjyhu uHdekirje ypuHapHOT TpaKkTa, cerncy U HHQeKiyje onepaTuBHuX pana. [loctoju
HEKONMUKO (akTopa BUpyJeHUUje Ko E. faecalis xoju NONpUHOCE LIMpEHY HHQEKIH]e.
[Tna3Mua XeMOJIU3WH, MO3HAT W Ka0 IUTOJM3HH, KOJH jé BakKaH 3a MAaTOTeHe3y MHQEKIUja
KOJI )KHBOTHHHA, Y KOMOWHAIM]H Ca BUCOKOM PE3UCTEHTHOIINY Ha TeHTaMUIIMH MTOBE3aH je ca
MEeTOCTPYKO BehnM pU3MKOM OJ1 CMpTH KOJ TaldjeHara koju umajy Oakrepujemujy (ke u

cap., 1984; Huycke u cap., 1991; Chow u cap., 1993).

- Escherichia coli -

Mopdoaoruja: Escherichia coli npunana nopoguiu Enterobacteriacea. To cy I'pam
(-) acoporenu Oarunu uuja je ayxkunHa oxn 1 go 3 um, a ne6spuna 4 do7. IlokperHu cy,
nocezyjy OudeBe, a BEJIMKU MPOLCHAT Noceayje U ¢umOpHje (IHIN), a HEKU COJeBU TOCEaY]Y
1 Karcyy.

Kyarypeane ocodune: Escherichia coli je aepoOHa W QakyaTaTUBHO aHaepoOHa
Oaktepuja. Pacte mobpo nHa Behmnu moamora. Kyntypa E. coli je jemHONWYHO MyTHa y
OyjoHy, pacTe Ha OOMYHUM M CEJICKTHBHHM mojinorama. OnTuMaiaHa TeMIeparypa 3a HbeH
pasBoj je 37°C. Konouuje cy Hajuemhe oKkpyrie, TIaTke, cjajHe, mpospadne u 6e36ojue. Ha
KpPBHOM arapy MHOTH COj€BU CTBapajy 30HY P-XeMoim3e OKO KOJOHH]ja, TOK Ha EHmo arapy

KOJIOHHU]e A00Hjajy "MeTanHu cjaj".
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Buoxemujcke ocodune: [locemyje cmocoOHOCT depMmeHTanvje pa3Hux mehepa y3
NPOAYKIHMjy Taca W KHCEIMHE. Ypey He Xuapoimsyje, He mpoxaykyje HoS m He orama
xenatud. UMBII- dopmyna oBe 6akrepuja je + + - -.

Ortnopuoct: Ha Temnepartypu oz 60°C y Tpajamy o 15 MuHyTa, HE MpeXUBJbaBa, a
HUCKE TemImepaTrype Ao0po moAHOCH. Y KOHTaMHUHHpAaHMM HaMHMpHHLIaMa Op30 ce
pasmHOxkaBa. OceTJbHBa je Ha XJIOp U XJIOPHE Ipernapare.

AHTHOMOTCKA Tepanmja: Escherichia coli je oceT/buBa Ha JEOBaKE TCHTAMUIIMHA,
TeTPAlMKINHA,  [OJUMHUKCHHA,  XJOpaM(eHUKoasd,  KOJMULMHA,  aMIOMLWIMHA |
nedanocrnopruHa, a OTIopHa Ha OeH3WI-eHUIWIMH. Mehytum, E. coli Bpno 6p3o cruue
OTIOPHOCT HAa aHTUOMOTHKE IpeMa KOjuMa je oceTJbuBa. Y BEehHMHU ciydajeBa OTIOPHOCT je
KOJIMpaHa pa3HUM TPAHCMHUCHUOWIHMM IUIa3MHIMMAa. PE3MCTEHTHOCT je ToHeKas ypoleHa, a
4YecTO Ce 3acCHMBAa Ha JEJIOBalky pPAa3HUX €H3uMa Koje mpoaykyje E. coli. Yectn cy u
MynTHpe3ucTeHTHH cojeBr. Oko 20% cojeBa E. coli u3 Mokpahe pe3ucTeHTHO je Ha 5 10 6
aHTHOMOTHKA. OBaKkBU COJEBU pACIONIaXy IPEHOCHOM aHTUOMOTCKOM PpPE3UCTEHLIN]OM
(KapakameBuh, 1987).

AHTHTeHCKHM cacTaB: E. coli nMa ClOXXeH aHTHreHCKH cactaB. CKOpO CBakH COj
canpxu comarcku "O" antureH, ¢narenapuu "X" u kancynapuu "K" anturen. JlokaszaHo je
Ia cy y3 oipeheHM aHTHIeHHM cacTaB Be3aHa M HEKa maroreHa cBojctBa E. coli, xao Ha
IpUMep Ko eHTepoxeMoparudHor coja O157: H7.

TokcuunocT: TokcuuHOCT cojeBa E. coli ce 0Ga3upa Ha EHCHOM JIyUYCHY pPa3HUX
EHTEPOTOKCHHA, aJIXe31Ha WU (PaKTOpa KOJIOHMU3AlK]€, XEMOJIM3HHA U €HJJOTOKCHHA.

ITaToreHoct 3a sbyne: IlaroreHOCT 3a YOBEKa CE€ MCIOJbABA Y CHOCOOHOCTH OBHX
OakTepuja 1a u3a30By JBe Tpyre obossema (beprep-Jekuh, 1997):

- y mnpBy rpyny cnagajy E. coli w3a3uBauum mnmoreHux uHPeKnuja (IUCTUTHC,
MIUjeUTUC, TTHjeIoHepUTHC, HHPEKITH]e )KyIHE Kece, MEHUHTUTHUC, CETca)

-y npyry rpyny cnaaajy E. coli uza3uBaum aujapejHux oOosbema. Ha ocHOBY
MaTOreHOCTH ¥ (pakTOpa BUpYJICHIIH]jE, OBE EHTEPOBUPYJICHTHE E. coli ce aene Ha:

1. Eareporokcurene E. coli (ETEC)

OBa rpyna E. coli y3pokyje aujapejy KoJ Maje JAele M OJ0jyaau y 3emMibama y
pa3Bojy, YECTH Cy Y3pOUHHIIM JAWjapeje MyTHUKA M M3a3MBajy KOJIEPH CIMYHO 000JbEHE, Y
3eMJbaMa y KOjUMa je Kojepa eHIAeMHYHa. MexaHW3aM TaTOTeHOCTH Ce€ 3acCHHWBa Ha
CIIOCOOHOCTH OBHX OakTepHja Ja KOJOHH3Y]Yy LPEBHY CIy3HUIy W Ja OHa TPOIYKY]Y

OHMOJIOIIKM AaKTUBHE €r30TOKCHMHE (E€HTEpOTOKCHHE). bakrepuje mNpoaykyjy HABE BpCTE
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tokcuHa: Tepmonabunau (JIT) w/mmmu tepmocrabmiau (CT) Tokcun. TepmonabuiHu
eateporokcuH (JIT) ce cactoju ox 2 cyOjenuHuIle, jeaHa jeAMHHUIIAa My oMoryhaBa Be3uBame
U mpojop y enuTenHe henwje mpea, a npyra cy0OjeInHHIIa ©Ma TOKCHYHO JejcTBO. Jpyra
cy0jequHMIIAa 3aTUM YyHyTap henuje CTHUMYJHIIE AaKTUBHOCT €H3MMa, KOjU JIOBOJE 0
HaroMuiIaBama NUKIUIHOT afeHo3uH MoHodocdaTa (LIAMII), a kao mocnenuia ceera Tora,
J0Ja3u 10 M3Iy4YHBama BOJE W CIEKTPOJIUTA Yy JIYMEH LpeBa, AWjapeje W AeXHuapararyje.
Tepmoctadbunau enrepotokcud (CT) ocraje ctabmiaH W OWONOIMIKM AaKTHBAaH W HAKOH
JiefloBalkba TOBHUIIEHE TeMmIeparype, edekar My ce ucrnosbaBa noBehaHoM akTHBHOIIhY
€H3MMa TBaHWIAT UKIIa3e u nmoBehanom konmerparnujom [{I'MII.

2. Enreponatorene E. coli (EIIEC)

OBa rpyna u3a3uBa aMjapejy Koja maye jaere u 0eba y 3emipbama Koje Cy y pa3Bojy.
Panuje je y3pokoBana HMHTPEXOCHUTAIHE €NUAEMHje y MOPOJWIMIITAMA U J€YMjUM
oJleJbebUMa U y pa3BUjeHUM 3emibama. Jlujapeja je yApyKeHa ca MOBHUILIEHOM TEJIECHOM
TEeMIepaTypoM. Y CTOJUIM C€ Hajla3e CiIy3 U JICYKOIIMTH Ka0 3HAaK PEaKTHBHOT 3araberba.
MexaHu3aMm MaToreHoCcTH oBe rpyne E. coli HUje jol TOTITYHO PacBEeTIhEH.

3. EatepounBaszusne E. coli (EUEC)

E. coli xoje mnpunanajy oBoj Tpymnu OakTepuja H3a3uBajy OO0OJbEHE CIMYHO
IM3CHTEPHjH T CE 3aTO Ha3Bajy "mu3eHTepuyHH cojeBu" E. coli. MexaHW3aM MaTOTeHOCTH je
3aCHOBAH Ha MHBa3MBHUM OCOOMHaMa OBHX COjeBa — IMPOAHpamy y enutenHe henmje nedenor
npesa. bakrepuje yayrap henuja nedenor npesa ce 6p30 pazmMHOXkaBajy. Takohe, mpoaupy y
okonmHe henuje wu3a3uBajyhn uWHTpaledyJapHO IIUPEHE, HEKPo3ly U CcMpT hemnuje
nomahuHa, yiuepanujy 1 peakTUBHO 3amajbeme. CTonuia Bpio Op30 Mmocraje OCKyjaHa, ca
00aBe3HUM MPHUCYCTBOM KpPBU Y CTOJIMIM, THOja W OOWIHE CIy3H (TK3B. "IM3CHTEPUYHU
ucrupyBak"). OBa Tpyma HCIOJbaBa HEKE OCOOMHE CiM4YHE Imureiama. JlokazuBame
MHBa3UBHOCTH ce BpmM in vivo y3 nomoh Cepenu (Sereny) Tectau in vivo Ha Hep-2
Kyntypu henuja.

4. Earepoxemoparuune E. coli (EXEC)

OBo je tpyma E. coli koja y3pOKyjy CIOpagWdHE M ENMUIEMHJCKE CIIy4yajeBe
XEMOpParuyHor' KOJMTHUCA, KOA Kojux ce y oko 10% jaBiba KOMIUIMKAIMja — XEMOJIUTUYHU
ypemuunu cuaapoM (XY C). Mexanu3am NaTOreHOCTH CE 3aCHUBA Ha Be3UBamy OaKTepHja 3a
3u] 1e0erIor mpeBa M 3a 3Wj TEPMHUHAIHOT Jiejla TAaHKOT IpeBa, HAKOH Tora OakTepuje Jyde
TOKCHHE Ca IUTOTOKCUYHHUM €()EKTOM.

5. Enrepoarperatushe E. coli (EAITEC)

14



Hemarwa Cmanxosuh 00KmMOpcKa oucepmayuja

baktepuje koje mpumnanajy oBoj rpynu E. coli y3poKyjy TEep3UCTEHTHE Aujapeje y
HOBOpOl)eHe zere y 3eMbama y pa3Bojy, ca noBpahamem U poQy3HUM, TEUHUM CTOJIHIIAMA.
MexaHnu3aM TATOTEHOCTH OBHMX OaKTepHWja Cc€ 3acHHBAa Ha CIIOCOOHOCTH arperaTuBHE
anxepenunuje (AA) 3a enurense henuje nomahuna. OBe E. coli noactudy u nosehano gydeme
ciy3u, a Oakrepuje ce Hamaze U Mel)ycoOHO cllerbeHe y OBOM OHOQWIMYy —
aytoarimomepanuja. Kako je ycien arperaTuBHE aaXepeHIMjE 3a IPEBHH CMUTEN CIpeueHa
aTmicoprimja TEYHOCTH, HacTajy mnpodys3He, mep3ucTeHTHe aujapeje. Jlokazana je u
npoaykuuja tepmoctabuiHor enreporokcuHa (EACT), anmu My je ynora jomr HejacHa.
[Tna3mup BenmuuHe 60 MeraganToHa KOAMpa M arperaTUBHY aIXEpeHLU]y U MPOAYKLH]Y

TOKCHHAa.

- Klebsiella sp. -

Pony Klebsiella npunanajy cnenehe 4 Bpcre 6akrepuja: K. pneumoniae, K. oxytoca,
K. terrigena u K. planticola. To cy I'pam (-), kancynupane 6akTepurje Koje ce KapaKkTepuIry
cimy3aBuM pactoM. [1o 3mpaBibe yoBeka HajormacHuja je K. pneumoniae koja nocemayje cienaehe
nonBpcte: K. pneumoniae subsp. pneumoniae, K. pneumoniae subsp. ozaenae u K.
pneumoniae subsp. rhinoscleromatis. Octane BpCTe PeTKO YIpOKaBajy 3/[paBJbe YOBEKA.

Mopdonoruja: Klebsiella pneumoniae subsp. pneumoniae je I'pam (-) 3a00JbeHH
KoKoOamwmi, y mpoceky ayr 1 um, a mupok ox 0,5 do 0,8 um. JaBpa ce mojeIMHAYHO U Y
MapoBHMa, HETIOKPETaH je U He CTBapa CIope.

Kyarypeane ocoonne: daxynraTuBHU je aHaepoO. [[oOpo pacte Ha CBUM OCHOBHHUM
nozutorama npu temneperypu ox 37°C. Ha mojorama rjie cy JOJATH YIIbEHH XHAPATH H
KpB, KOJIOHHjEe Cy IIMpPOKE, KOHBEKCHE, CjajHe M ciy3aBe. Koa mpomyxeHe HWHKyOaruje
KOJIOHH]E CE€ CTajajy.

Buoxemujcke ocodune: depMeHTHINE JIAKTO3Yy, TIyKO3y, caxapo3y M HEKe Ipyre
yIJbe€HE XHupaTe y3 NPOAYKIHMjy KHUCeIWHAa W OOMYHO Traca, a "MeTwiapen' peakiuja je
HEeTraTHUBHA.

OtnopHoct: Ilponaga Ha Temmepatypu on 55°C 3a moma cara, anu j€ TPUINIHO
OTIIOpHA Ha cTaHaapaHe aesuHduujerce (Weisglass, 1989).

AHTHOMOTCKa Tepamuja: OcerjpuBa je Ha HUTPOPYPAHTOMH M HAIUIUKCHHCKY
KHUCEMHY, TeHTaMUIIMH, TNOJUMHKCHH, TETPAIMKINH, XJIOpaM()EHUKOJ, CTPEITOMHIINH,
nedanocnopune, Maga OCET/LUBOCT Bapupa O] coja 10 coja. Bpio 6p30 mocrajy oTnopHH Ha

aHTUOMOTHKE Ha Koje cy Omin oceTsbuBU. OTIOPHA je HAa aMIUIMIINH U KapOEHIMIINH.
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AHTHIeHCKa CTPyKTypa: caapxu comarcku O- m P-anturen m xancynapau K-
aHTUTCH.

IIaTorenoct 3a sbyae: OBa OakTepHja MOXE CBOJUM €HIOTOKCHHOM M HEKPOTHUYHOM
CYTICTAaHIIOM Jla M3a30Be Tellka omrehema CKOpo CBUX JeloBa YOBEYHjer opraHuszma. Ta
000JbeHa HACTAjy HAPOUUTO KaJl ociaadu OTHOPHOCT OpraHu3Ma, HapOUUTO KOJ XPOHHMYHHUX
oonectu. K. pneumoniae subsp. pneumoniae Hajuenthe w3azuBa 000JbeHA PECITUPATOPHUX
MyTeBa Kao MITO Cy (papHHTUTHUCH, HA30(papHUHTUTHUCH, PUHUTHUCH, JoOapHA MHEYMOHHja U
OponxomHeyMoHHja. UecTo n3a3nBa EHTEPUTUCE U EHTEPOKOIUTUCE KOJ JIelie, BPJIO Cy YecTe
uHpeKje MOKpahHHX IMyTeBa, a IOHEKa I Ce jaBJbajy MEHUHTUTHCH U CETITUKEMU]je N3a3BaHe
oBoM OaktepujoM. K. pneumoniae subsp. rhinoscleromatis je y3pOYHUK PHHOCKIECPOMA,
XPOHUYHOT 000Jb€Ha CITy3HUIIE U KOXKE, HAPOYUTO HOCA, IPU YeMY HACTa]y TYMOPO3HE Mace.
K. pneumoniae subsp. ozaenae je KapaKTepUCTUYHA 10 U3a3UBAY XPOHUYHOT, aTPOPUIHOT

obospera 03aeHa wiu Rhinitis strophicans.

- Proteus mirabilis -

Mopdonoruja: Proteus mirabilis npunana poxy Proteus y Koju cy Topend mera
cBpcranu jomr P. vulgaris 1 P. myxofaciens. OBo cy I'pam (-) KokoOamwmiu, a MOHEKaL
nonpuMajy HuTacte oonuke. JlykuHa um Bapupa ox 1 1o 3 um, a mmpunHa ox 0,4 1o 0,6 um.
JaBipajy ce mojenMHAYHO, y MApoOBHUMa M Yy KpaTKuM JaHmmma. bp3o ce kpehy momohy
MepUTPUXUjaTHO pacriopehennx OwdeBa. Hemajy kamcyne, Hu crope. [lonekan mocemyjy
bumbpuje.

Kyarypeane ocooune: Cse Bpcte pona Proteus ce Op30 pa3MHOXKaBajy y TCUHUM H
yBpcTuUM mnojyiorama. Komonuje cy pasBydene u cnabo omehene. Yecto pacty y oOIuKy
KOHIUEHTPUYHUX KPYTroBa OKO CPEIMILITA KOJIOHHJE€ U TAaKO MOTY MPEKPUTH 1€y MOBPIIMHY
noiore ("pojeme"). CBe BpcTe pona Proteus HajOOJBU pacT MOCTHXKY Ha TemnepaTypu ox 30
0 37°C, anu mory na pacTy u Ha TemmepaTypama y pacriony ox 10 go 43°C. Ha kperOM
arapy Hajuemhe cTBapajy xemonuzy. Kynrype umajy kapakTepucTHUaH MAPHC Ha TPYIICK.

Buoxemujcke ocodune: Hu jenna Bpcta poxa Proteus He depMmenTyje nakTo3y. CBe
BpCTe Op30 XUAPONU3Yjy ypey H BpIIe AeaMUHalM]y (QeHuNanaHuHa y (QeHUINHPYyBUUHY
kucenuny (Weisglass, 1989).

OtnopHoct: Bpcre oBOT poaa Cy penaTUBHO OTIIOPHE MpeMa YTHUIAjiMa CIIOJhAllhe

cpenune. JleranHa temmeparypa je 55°C y poky ox 1 waca. OcerbrBe Cy Ha yoOudajeHe
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nesuHduuujeHce. Mehytum, cojeBu Koju ce Hanaze y OOJHMYKHM YCTaHOBaMa OTIIOPHU CY
Ha 3HATHE KOJMYHMHE Je3nH(UIINjeHCa, HAPOUUTO COjeBU P. mirabilis.

AHTHOMOTCKA Tepanuja: Proteus mirabilis xoju ce Hajuemthe n3omyje u3 Mokpahe,
OCETJBMB j¢ Ha NMEHUIWIMH [ 1 aMIOUIMINH, TOK je P. vulgaris HEOCET/bUB HA TCHUIIMINH.
O6e BpcTe Cy oOceTsbMBE Ha HATUAMKCUHCKY KHCEIMHY M PE3UCTEHTHE Ha OaluTpallvH,
MOJMMHUKCHH W KOJMUCTHH. Pe3ucreHnmja Bpcta Proteus na aHTHOMOTHKE j€ jeIHUM IEIIOM
ypoheHa, a npyrum aenom creueHa npeko P-turazmuna (Kapakamesuh, 1987).

IlaTtorenoct 3a Jbyae: Proteus mirabilis v P. vulgaris n3a3uBajy pa3He CENTHUKE
uH}EKIMje, 4ecTo yApYyXKeHe ca ApyruM Oakrtepujama. YecTo u3a3uBajy MH(pEKLHUje paHa,
HapOYMTO ONEKOTWHA. MOTy u3a3BaTH CeNCcy W MEHUHTUTHC. YecTH Cy y3pOUHHIH
ATMMEHTApHUX TOKCOMH(DEKIM]ja, Ka0 W WH(]EKIMja ypOreHUTATHOT TpaKTa Koje Hajuemnihe
HACTajy TMOCJe KaTeTepu3allrje, MUCTOCKONHje W JAPYTHMX MHTCPBEHIMja Ha YPOTCHUTAIHOM

TpakTy (y OOJTHHYKUM YCIOBUMA).

- Pseudomonas aeruginosa -

Pseudomonas aeruginosa 3ajenno ca P. putida w P. fluorescens mpumana TK3B.
"¢hmyopecuenTHo] rpymu" OakTepwja 3aTo IITO CBE OBE OakTepuje MIPOAYKY]Y
(bITyopecleHTHU MTUTMEHT.

Mopdoaoruja: Pseudomonas aeruginosa je maiu, oOu4yHO TpaB, pehe HemTo
caBujeH I'pam (-) mrranmmh, myxune ox 1,5 1o 3 um u mmpune ox 0,5 no 0,8 um. Uma jenny
¢bnareny (moHekaa u 3) Ha jeTHOM O] ToJIoBa M ToMohy e ce O6p30 kpehe. Takohe mocenyje
u pumOpuje. He mpoaykyje copy U HeEMajy Karcyiy.

Kyarypeane ocodune: Pseudomonas aeruginosa je acpoOHa W yCIIOBHO aHaepoOHa
Oakrepuja. JloOpo ycrneBa Ha BehnHM XpaHJBUBUX TOJIJIOTA, ONTUMAIHA TEMIIEpaTypa 3a pacT
je on 30°C mo 37°C, a IIpeXKUBJbaBa U Ha 42°C. Ha HOBPIIMHYU Tojuiora ce (Gopmupajy
HETPaBUIIHO OKPYTJIACTe, pa3iiuBeHe KoJoHHuje cuBkacte 60je. Komonuje cy mpeunuka ox 2
no 3 mm. Yecto ce cimBajy, a Mory W jaa poje. KolloHHWje HUCY NHTMEHTHCAHE, alld
MPOJYKY]y JIBa MUTMEHTA: jeJlaH je TUIABKACTO 3eJICHH ()eHA3MHCKU MUTMEHT, MTHUOIMjaHuH, a
ApyTu je 3eieHo XKyTH, (ayopecuud. O6a nurmeHta TUGYHIY]y Y MOAJIOTY U OKPYXKY]Y
KOJIOHH]e.

Buoxemujcke ocodmne: broxemmjcku je BpJO HEAaKTHBHA OakTepwja Koja oOf
YIJbEHUX XujpaTa pasrpalyje camo INIMKO3y y3 MpOAyLHjy Majie KolnuuuHe KucenuHe. He

ctBapa uHI0:. JXKenaTux aukBedaxyje.
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Ornoprocr: Temmaparypa ox 60°C je ybmja y poxy ox moma cara. Ilpema
ne3uH(pUIMjeHcuMa je oTHopHHja o] BehuHe 6akTepuja.

Toxkcuunoct: IIpoaykyjy eHI0 U €r3oTOKCHH, Kao W Behu Opoj eH3mma (mporease,
KOJlareHase, JMIa3e M ejlacrase), XeMOJIM3MH M JeykouuauH. OBe CyICTaHIE JONPHHOCE
weHoj TokcnyHocTu (Weisglass, 1989).

AHTHOMOTCKA Tepanuja: Pseudomonas aeruginosa je ornopadn Ha Behuny
antuOnoruka. IlpermocraBiba ce ma TOj OTMOPHOCTH JONPUHOCH CiIy3aBa IpeBIaKa M
JTUTOINONNCcaxapyuHa KOMIOHEeHTa OakTepuja. Takohe mpoaykyjy u A0 8 pa3nuyutux Oeta-
nmakTamaza U 5-6 amuHorimkosunpasza. OceTjbuMBa je Ha AaMHMHOIJIMKO3MIE, AaMUKAaLWH,
reHTaMHuIMH U cyipammioHn. [locenyje mMpUpogHYy OTIIOPHOCT IMpeMa MEeHUIHMINHY U [-
JAKTaMCKUM aHTHOWOTHIIMMA. OBa OTHOPHOCT ce€ OO0jallmkaBa MOCTOjalkbeM CIEeHU(PUIHOT
henujckor 3uaa, kao u MoryhHomthy na m3barie aHTUOMOTHK W3 henvje mpe HEero ITo OH
nouHe aa aenyje (138. ABLL Tpancnoprepn).

IMaTorenoct 3a Jbyne: Pseudomonas aeruginosa W3a3uBa YATAaB HHU3 DPA3HUX
nH(pEeKTUBHUX 000JheHa Ko Jbyau. CBa Ta 000JbeHa ce Ha3MBajy "'mceynoMmonujaze". Uecte
cy uH(}eKIje KoJ HoBopoheHUanu y KOMOMHamMju ca ApyruM [pam (-) acmoporeHuM
aHaepoOHMM  Oakrtepujama. Yecte cy  uHbeknuje OBOM  OakTepujoM  KOJX
uMmyHonehumjeHTHIX ocoba. Ilceymomonujaze cy cBe wuyemhe ycmenq mnosehane
PE3UCTEHTHOCTH Ha moctojehe aHTHOMOTHKE. YecTn cy MyNTHPE3UCTEHTHH COjEBU KOJU Cy
OTIIOPHU U Ha 5 10 6 aHTHOWOTHKA. Y TOPACTy Cy MHTPAxOCMHUTAIHE MH(]EKIH]je, 1Ma YaKk H
enuaeMuje u3a3BaHe OBOM OakTepujoM. Pseudomonas aeruginosa je W3a3uBad TEUIKUX
uHQEKIja ONEKOTHHA, EHTEPUTHUCA, MHUHUTUTUCA, EHIOKApPAWTHCA, Kao U HUHQEKIuja
pPECTIMpaTOPHOT U YPOTSHUTAIHOT TPaKTa, KOje HACTajy M y Ca/IejCTBY ca JPYTUM IHOTEHUM
Oakrepujama. M3 cBux Tux xapumra P. aeruginosa Moxe IPOAPETH y KPB U MPOY30KOBATH

temky centukemujy (Kapakamesuh, 1987).

- Acinetobacter sp. -

Behuna aytopa je panuje cmatpana aa pox Acinetobacter uma camo jeiHy BPCTY — A.
calcoaceticus. Jlanac y oBaj poa cBpctaBamo T13B. Allb xommekc ( A. baumannii, A.
calcoaceticus u Acinetobacter reaomcky Bpery 13TVY) (O'Shea, 2012; Gerner-Smidt, 1992).

Mopdgoaoruja: Mopdonomku cy to I'pam (-) mrammhu nyxusae 1,5 1o 2,5 um u

mupuae o 0,9 mo 1,6 um, koju y cratudHoj da3u nooujajy chepuunu obmuk. He crBapajy
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criope. JaBibajy ce mojennHavyHoO M y mapoBuMa. Heku cojeBu moceayjy Kamcyiy Koja cTBapa
MYKOUHY TIPEBIIAKY .

Kyarypeine ocooune: CtpuxktHu cy aepobu. [[oOpo pacTy Ha CBUM XpaHJbUBUM
noxanorama. Pacty Ha Temneparypama on 20 nmo 30°C, a omrumanHa Temreparypa je y
pacrony ox 33 mo 37°C. Ha xpBHOM arapy, (opMHpajy CHBKAcTO-Gelle KOIOHH]E, CPEImbe
BEJIMYHHE, HAKOH HHKybaImje y Tpajamy o 24 gaca ua 37°C.

Buoxemujcke ocodune: Acinetobacter ce cmatpa HehepMEHTaTUBHUM OPTaHU3MOM,
any HeKW M30JIaTH MPOU3BOJIE KUCEeNUHY Kana pacty Ha 10% rmyko3Hom arapy. Okcujasa je
HEraTHBaH.

OtnopHoct: OTHOpHE Cy Ha CHOJhAILE yTHIAje, Ka0 M Ha BehwHy craHmapaHuX
ne3uH(pUII]eHCa.

AHTHOMOTCKa Tepammja: CojeBU Cy OTHOpHM Ha BehuHy aHTMOMOTHKA, amu Cy
OCeTJbMBH Ha KaHaMUIMH u KapOeHmmnuH (Weisglass, 1989), xao u Ha onpehene
nedanocrnoprre. OBa OTIOPHOCT j€ jeAHUM JIEJIOM YHYTpallkha, TEHETCKA, a JPYTHM JEJIOM
j€ eH3UMCKe mpuposie. MHOTHU cojeBH Topel [-makTamasa, MPoaAyKyjy U aMHUHOTIIUKO3H/1a3e
(Kapaxameuh, 1987).

ITaTorenoct 3a Jpyne: bakrepuje oBor posa cy youksBurapHe. PenatuBHo yecto ce
Haja3e Ha KOXHU 0ocoOspa y Oomuuiama. Hajuemrhe Hamanmajy XocmuTaiin3oBaHe OOJIECHUKE,
OoJIeCHUKE y WHTEH3MBHOj HE3H, Ka0 M CBE MMYHOKOMIIPHMOBaHe ocobe. Uecto Hamama u
OOJIECHUKE KOjU C€ Jiede aHTUOMOTHIIMMA. YUecTadd Cy CIy4dajeBU ITHEYMOHH]E,
MEHUHTHUTHCA, CENTHKEMHUja, WHEKIMja paHa U yYPOTCHUTATHOT TPaKTa KOje Cy H3a3BaHE

OBOM OaKTEpHjOM.

2.3. MexaHu3MH J1€JI0BAba aHTHOMOTHKA HA MATOreHe

MHKPOOPraHu3Me

Cyricraniie koje youjajy MEKpOOPTaHH3ME WITH CIIPEYaBajy lUXOBO Pa3MHOXKABAkE y
’KMBOM OpPTraHH3My M KOje C€ MOTY KOPUCTUTH 32 JIeUCH-¢ M CIpeuaBame 3apa3HuX 0oJecTh
Ha3WBajy ce jeOIHMM MMEHOM XxeMmHuoTrepanujcka cpeacrtBa (Kapakamesuh, 1987).
XemHoOTepanujcka CpelIcTBa Cce Jiele Ha  XeMHOTEpamneyTHKe W aHTHOMOTHKE.
XeMuoTepaneyTHli Cy aHTUMHUKPOOHA jelumbeha 3a JICUCHhEe M CIpeduaBame 3apasHUX
obospema Koja ce A00Hujajy CHHTETCKUM IyTEM, U3 pa3HUX MaTepuja, AOK Cy aHTUOMOTHUIU

aHTUMUKPOOHA jelumbermha Koja Cy METaO0OIMYKU MPOAYKTH, Hajuemthe OakTepuja W IJbHBA.
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MehyTum, naHac ce HEKM aHTUOMOTHIIM CHUHTETHUIIY OJf XEMHjCKUX CHPOBMHA, a OCHOBHA
aHTHOMOTCKA jeTUhCHha Koja ce 100ujajy u3 ®KuBHX Onha ce XeMHjCKH MOITUPUKY]Y.

XeMHoTepaneyTHIM ¥ aHTHOUOTHUITN ACITY]y MUKPOOMOCTATUYKA U MUKPOOHOIIHIHO.
OBe eekre OHM MOry M3a3BaTH Ha pa3He HauuHe. 3a BehMHY OBUX jelMIbEHa je MO3HAT
HAYMH JIEI0Bamka, allid TIOCTOje W OHA YMjU MEXaHH3aM JIEIOBama jOIll YBEK HHje MO3HAT. 3a
cal cy TO3HATH cienehn MexaHW3MM [eoBamba XEMHUOTEPAIUjCKuX cpexacraBa: 1)
METa0OJIMUYKM aHTaroHuW3aMm, 2) HWHXUOHWIMja CHHTE3e henmmjckor 3uaa, 3) MpoMeHa
nepMeaduITHOCTH LUTOIUIa3MaTUyHe MeMOpaHe, 4) MHXUOHMIMja CHUHTE3€e NpPOTeHHA, S)
MHXUOMIM]a PYHKIM]jE U CHHTE3€ HyKJIENHCKUX KUCEJIMHA U 6) HeTI03HATO JIEJIOBaIbE.

1) Merabonykd aHTaroHW3aM HACTaje KaJa XEMHOTEPANHjCKO  CPEICTBO
(aHTHOMOTHK), 300T CBOj€é XEMHJCKE CIMYHOCTH Ca HEKHUM O €CEHIIMjaHHX MeTabonuTa
MHUKpoopranusMa u Beher aguHuTeTa mpeMa eH3MMy, CTyIlla Y PeaklHjy ca €H3UMMOM IpH
yeMy HacTaje He(YHKIHMOHAIHO jelubehe Koje oHeMoryhasa Oakrepujckoj henuju cuntesy
onpeheHnx OUTHUX jemumbemba u cTora henmja npecraje na pacre wim ymupe. [locroju Butie
HaynMHa KaKOo aHTUMHKPOOHHU areHc (aHTMOWOTHK) MOXKE YTHUIIATH HAa MHAKTHUBAIIM]y €H3UMA.
To cy: a) AMpPEeKTHO Be3UBamE areHca 3a aKTHBHO MECTO €H3MMa 3a KOje ce BeKe CyICTpart,
3aTUM 0) AMPEKTHO BE3MBAIE 32 MECTO Be3uBama Kodakropa, 1) Moau(uKaluja Be3uBamba
CyIICTpaTa Wik KoaKkTopa U J) Je30praHu3anrja akTHBHOT MECTa €H3uMa HecnenuGuIHuM
BE3MBAHEM 32 JIPYr0 MECTO €H3MMa BaH aKTUBHOT MecTa (aiocTepuyka Moaudukanyja).

a) [IpuMep 3a mpBM HAUYWH JENIOBamba MpecTaB/ba CyI(POoHAMHI, KOJU j& aHAJIOT Tapa-
aMUHOOEH30MHCKO] KucenuHu. [lapaaMuHOOEH30MHCKa KHCEIMHA je Tmpereda ¢oiHe
KHCEJIMHE KOja je eCeHIMjaHu MeTaboyuT, a cyndoHaMHIN ce BEeXy 3a eH3uMe rue Ou ce
nHaue Tpebana Be3atu [IABA. Ceu cyndonamuay cy komnetutuBHE nHXHOUTOpU [TABA 32
€H3UM JUXHJIPONTEpPOaT CUHTA3y y OMOCHHTETCKOM IIyTy TETpaxuapo(oiIHe KHCEIHHE
(TormucupoBuh u JoBumh, 2013). Tpumeronpum je KOMIETUTUBHM HHXHOUTOp CHHTE3€
TeTpaxuapooIHEe KUCETUHE, ald OH HHXUOWpa AaKTHUBHOCT €H3UMa AUXHIpOooiIaT
penyKTase.

0) Jlpyru HauWH JAelIOBama je KapaTepUCTHYaH 3a (PIIyOPOHUKOTHHCKY KHCEIIMHY H
M30HMja3U], KOjU C€ HHKOPIOPHPAJy y aHajore HUKOTUH aMUJ JAMHYKJIEOTHIA YMECTO
HUKOTHHAMHJICKOT JieJla MOJIEKYJia, OJHOCHO MHXUOUPajy pacT OakTepuja nenyjyhu Ha HUBOY
CHHTE3¢ KOEH3WMMa, IITO je MHOro dyemhe HEro MpPeKO KOMIIETHIMje ca KOCH3MMOM 3a

AKTUBHO MECTO.

20



Hemarwa Cmanxosuh 00KmMOpcKa oucepmayuja

11) AHTHOMOTHUIIM TICUKO(YpaHUH W JIEKOMHUH JIeNyjy TO MPUHIHUITY ATOCTEPHUKUX
MHXUOWTOpa HAa OMOCHHTE3y IypHHA, TOMITO Cy 00a OBa MOJEKyJa CTPYKTypHH aHaJO3H
aJICHO3MHA KOJH PETryJIHille aKTHBHOCT CH3MMa KCAaHTHH-5 -ocdar aMuHase. BesuBame oBuX
MOJIEKYJIa 32 aJlOCTEPUYKO MECTO Ha €3MMY JOBOJIM 10 NPOMEHE HAaTUBHE KOH(popMaluje
€H3UMa, IITO MMa 3a MOCJIEIUIy NMPOMEHY CTPYKType | OpraHu3alije aKTHBHOI MecTa, a
caMMM THM U CMameHOr apuHHTeTa eHTuMa mnpema cyrctpaty (TomucupoBuh u JoBuuh,
2013).

2) baktepujcka henmja koja He MoOke Aa cuHTeThie henwjcku 3ua ocraje Oe3
MOTyhHOCTH Ja peryimiie OCMOTCKE Mpoliece, aid U 0e3 BpJO BaXXKHUX jelIUIEHha Koja ce
Hamaze y hemujckom 3umy. To ¢y MypamMHWHCKa, JHaMUHONHMMEIWHCKA, TEjXOjHA H JI-
TJIyTaMUHCKA KHUCENMHA, Kao U J-aJlaHuH. XEeMUOTEpanujcka cpeAcTBa (AHTHOMOTHUIIN) MOTY
Jla THXUOWMPAjy MHKOPIIOpUCAhE MOjeNHHIX O]l HAaBEACHUX jeANbeha y heujcKu 31, a TuMe
U cuHTe3y henmjckor 3una. Maxubuiuja cuHTe3e NeNTUIO0TIIMKaHa (MaKpOMOJIEKYJI KOjU UMa
[IEHTPATHY YJIOTY Y OJIp’KaBamky MHTETpUTEeTa henujckor 3uma) je jead o] HaurHa JIeI0Bamba
antuOmornka. OHa ce MOXKe TOACIUTH Ha: a) AHTUOMOTHKE KOJU Cy HWHXHOUTOPH
OMOCHHTETCKMX €H3MMa, 0) aHTHOMOTHKE KOoju cy uHXuoutropu Qynkuuje Css-JIUOUIAHOT
HOcaya, 1) aHTUOMOTHUKE KOJjU Ce€ Be3yjy 3a HHTEepMeAujepe y TMpoiecy OHOCHHTE3e
MENTHIOTIINKAaHA U 1) aHTHOMOTUKE HHXHOUTOPE yMpeKaBama MEeNTHAOTINKAHA Y 3UTY.

a) @ochomunmH je jemaH oOf AaHTUOMOTHKA KOjH JeNyje Kao HHXHOUTOP
OMOCHHTETCKUX eH3uMa, KOHKpeTHO UDP-N-anetmiriyko3oamMuH-3-eHOIMAPYBUTIETED
CHHTa3e, MOILITO C€ OH jaBJba Kao aHAIOr (pocoeHOINHpYyBaTa U KOBAJIAHTHO C€ Be3yje 3a
0Baj eH3uM. /I-nukinocepuH (OKCaMUIIMH) je jOII jeaH U3 TpyIie aHTUOMOTHKA KOjU AeTy]y Ha
CIIMYaH HAYMH TPU Y€MYy OH MOXE [EJIOBAaTH Ha TPU €H3MMa KOjU YUYECTBY]Y y YIrpaamu
JUIENTHIA alaHUHA Y MYPOIIENTH]IL.

0) bamutpanuH je aHTUOMOTMK M3 rpyne uHxuburopa ¢yHkuuje Css-TUNUIHOT
Hocaya. VMIMUAA30HM TpCTEH XHUCTHAWHA Yy OalMTpaluHy je Of KJbyYHOI 3Haudaja 3a
Be3nBame joHa Metama u jaudocharHor mema Css-munmma. Yceien (GopMupama OBOT
KOMILIEKCa J10/1a3u 0 oHeMoTyhaBama fenoBama eH3uMa (ocdarase.

1) BankomunmH npumaga rpynud aHTUOMOTHKA KOjU Ce€ Be3yjy 3a MHTEpMeIujepe y
CHHTE3Y MEeNTUAOTINKAHA U OH JOBOJM 10 UHXUOUIIM]€ CUHTE3€ MENTUIOTIINKAaHA CTBAPAHEM
KOMIUICKCa ca ypuauH audocdar - N-amerniamypamMuHcka kucennna -reatanentuiom (UDP-
NAM-neHTanenTyuaoM) KOju Toceayje nBa TepmMuHanHa J[-amanmHa. Huje y mormyHOoCTH

jaCHO KaKO CTBapamkEe OBOI' KOMIUICKCA AOBOAU IO I/IHXI/I6I/IHI/IjC AKTHBHOCTH HOjeI[I/IHI/IX
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€H3UMa KOjU KaTalu3yjy CHHTE3y NeNTUAOIINKAaHa, alu je YTBpheHO Ja BaHKOMHIIMH
MHXUOWMpa €H3MME JIM303MM, MypamHa3y M TPAHCTIIMKO3UAa3y. AHTHOMOTHK pPUCTOLETHH
7ieslyje Ha CJIM4YaH Ha4MH Kao U BAaHKOMUIIUH.

) Y rpyny aHTHOMOTHMKAa KOJU HMHXUOWpajy MOJIMMEpU3alujy MNEeNTUIOIIIMKaHa
cnanajy P-maktaMckd  aHTHOWOTHIM  (MEHUIIWIMHHU, 1eQalloCTIOpUHY, edaMUlMHHY,
KJIaBYJIMHCKA KHCEJIMHA, OJMBAHCKA KHCEJIMHA, THCHAMUIIMH, HUKApIUIIMH U MOHOOAKTaMH.
JlokazaHo je nma OakTepuje y MPUCYCTBY MEHUIMIIMHA UMajy BHUIIE CII000IHOT [[-amaHuHa U
Behy mponopiujy crnoboaunx NHp-rpyma raumuHa, mTo ykasyje Ja NEeHUIWINH UHXUOupa
yMpeKaBame IMEeNTHIOTINKaHa, OJHOCHO Ja y HErOBOM NPHUCYCTBY HE JOJA3H J0 CHUHTE3E
MeNTUIOTIIMKaHa, Beh 10 cTBapama ¢pparMeHara u akymyJialidje MypOrenTHaa U MOCIeAMIHO
1o moryhe nuse 6akrepuja (Tomucuposuh u Josunh, 2013).

3) Ilojennna xeMmuoTepamujcka cCpeacTBa (aHTUOMOTHIIM) MOTY Ja H3MEHe
[IUTOIUIa3MaTHUHy MeMOpaHy, U Jla Ha Taj HAYMH Hapyllle O/IBUjabeé HajBAXHUjUX (DyHKIHja
y hemmju. Ha mpumep, mory na onemoryhe mudysmjy uzMel)y muroriazMe M CIOJbAIIbe
cCpenMHe, OAHOCHO Ja JaoBemy a0 HeMoryhHoctm wucxpane hemmje. Takobhe, momasu 10
nopemehaja perynanuje pecnuUpaTOpHUX eH3uMa (axeHo3uH Tpudocdar cuHTaza) u
OMOCHHTE3€ Ha WIM Y IUTOIJIa3MaTUYHOj MeMOpaHu. M3ocTaHak OMI0 KOje O HaBeIeHHX
¢dbyHKIMja 1OBOU 10 CMPTH OakTepuje. AHTUOMOTHKE KOjU yTUYY Ha CTPYKTYpYy B QyHKIH]Y
[IUTOIIa3MaTH4Ye MeMOpaHe JeIMMO Ha OHE KOjH: a) JOBOJE J0 JIe30praHu3aiuje MeMOpaHe,
0) dopmupajy BOJEHE ToOpe y MeMOpaHH, II) H3a3UBajy CHeHU(PUIHE TPOMEHE Y
nepMeaduITHOCTH KaTjoHa (joHodope), 1) HHXUOHUpajy eH3uMe y MeMOpaHH.

a) I'pynu aHTMOMOTMKA KOjU H3a3MBajy [€30praHU3alMjy MeMOpaHe NpHumanajy
MOJMMHUKCHHHA W OKTalleNTHHHU, KOJH TPENCTaBibaj)y jeAumema ca aMpudmimaHum
MOJICKYJIUMa KOjU Tocenyjy neduHHCaHe, ajdu pas3aBojeHe xuapodumiHe u xoapodoOHe
peruoHe, ma 3aro MOTy HHTeparoBatu ca (ochoaunuauma WId [OPOTEHH-TUIINA
KOMIUIEKCUMa y IIMTOMIUIa3MaTU4YHO] MeMOpaHu, wu3a3uBajyhm a Taj HaYyMH HEHY
Je30praHu3aIujy.

0) IlocToju HEKOTUKO TpyIia aHTUOMOTHKA KOju (JOpMHUPAJy BOACHE TIOpE y MEMOpPAHH
Ha HEKOJIMKO HayMHa: TpamMMUMAMHM (M3y3eB rpamuuuguHa C) crTBapajy mope y
[IUTOIUIa3MAaTHYHO] MEMOpaHU 3axBasbyjyhn HHXOBO] XEJIHMKOUIHO] CTPYKTYpPH; JCIOBAHE
nonveHa (HucratuH, amdorepunmH b, wta) Ha henmjcke MemOpaHe je YCIOBJBEHO

MIPUCYCTBOM CTepoJia y MEMOpaHH, TOK MOJIEKYJIH aJJaMeTHIIMHA U Cy3aKalluiInHa GopMupajy
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JAyrayke OJJMroMepe YMjUM CIiajamheM HacTaje opa y MeOpaHu Kpo3 Kojy je Moryh TpaHchopt
joHa.

1) Jonodope, rpyma aHTHOMOTHKA pPaCTBOPJbUBHX Yy BOJH, HUMajy OCOOMHY [a
omoryhaBajy mpoJia3ak HEeOpraHCKUX KaTjoHa Kpo3 IUTOIIa3MaTHUYHy MeMOpaHy cTBapajyhu
npu TOM XUAPOPOOHH KOMILIEKC joHOdopa-kaTjoH. OBOj Ipynu aHTUOMOTHKA MPHUMAIA]y
BaJIMHOMHMIINH, CHUATHHU ¥ MAaKpOTETPAIHUIN (HOHAKTUH, MOHAKTHUH, TUAKTHH U JIp.).

n) Kaga roBopuMo o Tpynu aHTUOMOTHKA KOJU Cy MHXHOUTOPH €H3MMa y MeMOpaHH,
OHJIa TPEBACXO/JHO TOBOPHMO O areHCHMMa KOjU JUPEKTHO WIM MHIUPEKTHO YTHUY Ha €H3UM
azieHo3UHTpHU(OCchaT-CHHTA3y, HAjBAXKHUJU EH3UMCKH CHCTEM y OMOJIOIIKMM MeMOpaHama
KOJH je YKJbyUeH y OMOCHHTE3Y ajeHO3HHTpUdocdaTa, HAjOUTHH]ET EHEPTEeTCKOT MOJIEKYJIa Y
KUBHUM cucTemMuMa. AneHosuntpudocdar-cunarasa ce cactoju ox @1 u @0 kommoHeHTe Koje
cy mehycobHo mosezane @ 1-unxubutopoM. MHXUOUTOpU H3a3MBajy MHAKTHBAIIM]Y €H3MMa
TaKo IITO C€ IUPEKTHO BE3yjy 3a KOMIIOHEHTY aJieHo3uHTpudocaT cuHTaze Koja y4ecTByje
y Tpoliecy Karajau3e OMOCHHTe3e aJeHO3MHTpHdochara win 3a HEKYy IPYry KOMIIOHEHTY
caMorI' €H3MMa WU 3a KOMIIOHEHTY MEMOpaHe Koja ce Hajla3u y HEMOCPEJHOM KOHTAKTy ca
aneHo3uHTpudochaT CcuHTA30M. Y OBy TIpylny aHTHOMOTHKA Clajajy aypOBEpTHHH,
IUTPEOBUPUIMHN M KBEPLETUH (IUPEKTHH HHXUOUTOPH) U OJMTOMHUIMHM, PYyTaMHULUH,
ocamutH u 1p. (mEaupexktHr naxuoutopu ATII cuntase) (Tonmucuposuh u Jopuuh, 2013).

4) MHora xeMuoTeparnujcka cpeacTBa (aHTHOMOTHIIN) MOTY Ja JeNyjy WHXHOUTOPHO
Ha CHHTE3y IMPOTEMHA Ha pa3IWYUTUM HUBoMMa. Hajuermhe omerajy mpeHoIeme aMHUHO
KucenuHa, uHxuOupajy ¢ysnkuujy 30S wim 50S nonjeaununa pubozoma M (GopMmHpamme
nonmupubozoma (Schluenzen wu cap., 2000). Wuaxuburopum 30S mnomjenuHuna Cy
AMHHOTJIMKO3UIM  (CTPENTOMHIIMH, HEOMWIMWH, KaHAMHIWH, TCHTaMUIMH, HWTH),
TeTPAUKINHU, AO0K cy uHxubutopu 50S mnogjenuHuna Xxiaopam(eHUKOJ, JTUHKO3aMUHH,
MaKpOJIMIU (EPUTPOMUIIMH, a3UTPOMHULIMH U Apyru). [lemumo ux y BuUllle rpyna U TO: a)
uaxuburope Qopmupama amuuoaumn-TPHK, 6) wuHxuOuTOope uWHHLHMjalUje CHHTE3E
NPOTeHHA, 1) HMHXUOWTOpPE eJIOHTalMje TMOJMNENTUIHOT JIaHIa W ) WHXHOUTOpE
TE€pPMHUHAIMje CUHTE3€ IPOTEHUHA.

a)  Huaxuburopu  dopmupamwa  amuuoammuii-TPHK  (mapxupame  TPHK
AMHHOKHMCEIIMHOM) C€ MOTY IOJEIUTH Ha WHXHOHTOpe cuHTe3e popmunmMeTHoHMH-TPHK 1
naxubOuTope cuHTe3e octamx amuHOAI-TPHK. CBoje WHXHOUTOPHO JClIOBame

MCII0JhaBajy TaKo MITO ce cnenuduyuHo Be3yjy 3a oapeheHu ensum. Ha mpumep, aHTHOMOTHK
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OopenuauH ce Besyje camo 3a eH3uM TpeoHUH-TPHK cunrerasy y Oakrepuju E. coli win
aHTHOMOTHK (ypaHOMHIIMH Koju cnenrduano naxubupa nzoneyumwi-tPHK cunreTasy.

0) Nuxubutopu MHULIMjAIMj€ CUHTE3€ MPOTEHHA CBOjy aKTHBHOCT OCTBAapyjy Ha Taj
HAuMH IITO cripeyaBajy win a) BesuBambe MPHK 3a 30S cy6jenunuity; uau 0) Be3uBame ¢-
meT-TPHK 3a 30S cy6jenunuiy; niam 1) BesuBame 50S cyOjenunmue 3a 30S komruiekce
uHnnyjagje. OBOj TpynW TpUMNAAajy  €ICWHH, KACyraMUIMH, TaKTaMHLOUH W
OKCa30JIMIUHOHH.

1) MHXuOUTOpH enoHranuje MOJUIENTUAHOT JIaHIla MOTY ce MOAEIUTH Ha: a)
nHxuourope BesuBama amuHoa-TPHK 3a A mecto pubo3oma, katanu3oBaHO Of CTpaHe
enonranoHor (akropa E®-Ty, 0) wuuHXuOUTOpe TpaHCHENTHAALUjE, 1) HHXHOUTOpPE
TpaHCJIOKaIMje U 1) HHXuOuTope (pyHKImoHNCama enoHranuonnx ¢akropa ED-Ty u EO-T.
VY oBy rpymy MHXUOMTOpa CHa/lajy aHTUOMOTHLM TETPALMKIMHU 4YHje C€ HHXUOUTOPHO
JIeTIOBalbe OCTBapyje CIpedaBameM INPAaBWIIHOT TMperno3HaBama kojoHa Ha WPHK u
aatukonoHa Ha TPHK wna 30S cyGjemmuuim pubo3oma (Tomumcupouh u JoBumh, 2013).
Takohe oBme mnpumanajy ¥ THOCTENTOHH, KAaO0 W AaMUHOTIMKO3WAM, Mel)y Kojuma u
CTPENTOMMIIMH KOjU M3a3uBa quctop3ujy 30S cybjenunuie pubo3oMa U yTude Ha MOTPEeIHoO
yutame KojgoHa Ha MPHK um kao m Ha mpomec uHUIMjanMje y CHUHTE3H IPOTEHHA
(Tormcuposuh u JoBumh, 2013). ¥ rpymy aMHHOTIMKO3MIA Cafajy joul ¥ KaHAMUIMHH,
HEOMUIIMHH, TEHTAMHULIMHH, XJIOPaM(PEHHUKOI U JIp.

n) Y uHXHOUTOpE TepMHUHAIIM]€ CHHTE3€ MPOTEHHA CIaJa aHTHOMOTUK HETaMUIIMH 3a
KOra ce cMaTpa Jia, OCHM ILTO Jiellyje Ha IpOollec MHUIMjalllje CUHTE3€ IPOTenHa, IPUMapHO
7ienyje Ha mpoliec TepMHUHAIMje U TO Ha Ipolec ociobdalhama HACIEHTHOT MOJUIENTHIA ca
pubozoma.

5) llojenuHa xemuoTepanujcka cpeacTBa (aHTUOMOTUIM) HWHXHOUpPA]y CHHTE3Y
HYKJIEMHCKHMX KHCEJIMHA Tako MmTo ce Be3yjy 3a JJHK u Ha Taj HaunH cnipedaBajy Gpopmupame
PHK. [Ipyra Bpme nenonumepusaunjy JAHK wnm Onmokupajy meHy cuHTe3y, a Tpeha ce
unkopnopupajy y JHK ymecto mypunckux m nupumuauHckux 6a3za. Ha ocHOBY HOBHX
ca3Hamka, MHXUOUTOPE CHHTE3¢ HYKICHHCKUX KHCEIHMHA MOXXEMO TOACIUTH y JIBE TPYyIe: a)
areice koju mHTepdepupajy ca MeTaboJIM3MOM HYKIEOTHAA U 0) arcHCe KOju MHXHOUpajy
PEIUTHKAI]y ¥ TPAHCKPHIILIH]Y.

a) ['pyny arenaca koju unTepdepupajy ca MeTadoIu3MOM HYKJIECOTH 1A IETUMO Ha!

- UHXUOWTOpE de novo CUHTE3e W HMHTEPKOHBEP3WjE€ HYKICOTHIA, T/AC CIanajy

aHTUOMOTHILIM a3acepuH U 6-11azo-5-okco-JI-HopieylMH, KOju UHXHUOUpajy CUHTE3Y IypHHa
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Kao aHaJIo3" JI-rmyTamuHa, OJTHOCHO UHXUOMPaAjy AKTUBHOCT eH3UMa
GOPMIIITTUIIMHAMUANHPHOOTH ~ CHHTETa3e.  3aTHUM,  METOTpPEKCaT,  TPHUMETOIPHM,
MMUPUMETAMUH KOjU Cy PEBEP3MOMIIHM MHXUOWUTOPU €H3UMa AUXUIPOQOJaT peayKTaze Koju
yUYecTByje Yy OMOCHHTE3M TeTpaxuApoQoiHe KHUCEIHHE KOja yTH4Ye Ha Ipolec OMOCHHTE3e
NypuHa M TNUPUMUAMHA. Y OBy TpyIly areHaca CHajaajy jom H KCHJIO3HMJIAJCHUH,
ncuko(ypaHuH, IEKOWHUH U JIp;

- WHXHOWUTOpE KOopuIThema HYKJICOTHIA, Kao IITO CYy apaOMHOZWIIHMTO3WH H
apaOuHO3WIAeHNH Koju uHxubupajy cuntesdy JHK, tako mro unxubupajy enzum JJHK
noJmMepasy,

- UHXUOHUTOpE KOju ce yrpalyjy y MOTMHYKICOTHAE, NIPH Y€MYy C€ jeIHU IUPEKTHO
nHKoprnopupajy y monekyn JJHK ymecto mpupogaux Hykineotruaa (5-O0poMoIeOKCHYpHANH U
5-joAoAeOKCUYPHUIIMH KOjU 3aMeryjy THMUH y Monekyny /IHK), npyru Bpiie cyncTutyiujy
HyKJIeo3u1a (aHTUOMOTHLIM TyOepUIANH, GOPMHULIMH U 8-a3aryaHUH KOjU CE MOTY IPEBECTH
y Hykseotuae u mHKoprnopupatd y PHK Ha MecTy HopManmHuX HyKJIeoTHHa, AOK ce Tpehu
WHKOPIIOPHPA]y y TMOJIMHYKJICOTHe (aHTHOMOTHK KOPIMIICTTMHOM Koju ce yrpabyje y
pactyhu 3'- xpaj PHK y mponecy Tpanckpumnuuje u ¢ 063upom aa He noceayje OH-rpyny Ha
Cs-atomy pubo3e, najka ToIUMEpH3alyja JaHia, ogHocHo cuHTe3a PHK ce mpekuma)
(Tormucuposuh u Josuuh, 2013).

0) I'pymy areHaca Koju WHXUOHMpaAjy peEIUTUKAIM]y W TPAHCKPHIICH]Y MOXKEMO
MOJICJINTH Ha!

- KJacuuHe UWHTepkanupajyhe areHce (areHCHM akpUAWHU U ETUIUJYMH KOjH
naxubupajy cunrtesy JHK Ha Taj HaumH mro wmHXuOHpajy axtuBHOCT eH3uma JIHK
nonumepase, a cuatedy PHK naxubupamewm ensuma JIHK 3aBucne PHK nonmmepase, ok ce
aHTHOMOTHK akTHHOMUIIMH | xoju ce Besyje 3a monekyn JIHK jaBpa kao cmemmduyan
unxubutop enzuma JIHK 3aBucune PHK cunrese)

- ocrale uWHTepKanupajyhm areHcw, KOju OCTBapyjy CBOj edekar ImyTeMm
uHTepKananyje y monekyn JJHK (mayHOMUIMH, agpuamMHIIMH, HOTAJMMHIWH, CITUNTHLIMH,
KWHUH XJIOPOKUHHUH U TUIIOPOH)

- areHce Koju mpaBe MocToBe MM mpekunae y monekyny JHK (antuOuoruk
MuTOMHUIIMH L] Koju ycrocTaBiba KoBaJleHTHY Be3y Mel)y kommiementapHuM yaniuma JTHK
cTBapajyhu mpu ToOMe WHTEpJIaHYaHH MOCT KOju OHeMmoryhaBa CHHTE3y HOBHX MOJIEKYJa

JIHK momro onemoryhaBa ofBajame jaHala mro je npemycioB 3a perukannjy JJHK, gox

25



Hemarwa Cmanxosuh 00KmMOpcKa oucepmayuja

aHTUOMOTHK OJICOMHULIMH yTHYe Ha CTBAapame je[HOJAHYAHMX W JIBOJIAHYAHUX TMPEKUAa y
tperupanoj JJHK)

- unaxuoutope PHK mommmepaze (aHTHOMOTHK puaMIUIIMH KOjU CHEHUPUIHO
unxubupa cuntesy PHK nenyjyhu na ensum PHK nomumepasy, xao um aHTHOMOTHLIU
CTPENTOBAPULIUH U CTPEITOIUIUTUH)

- maxuourope perumkanuje JIHK (XHHOIOHCKM aHTHOMOTHIM - HAIHIUKCHHCKA
KHCEJIMHA ¥ OKCOJIMHCKA KUCEMHA KOjU ToBoje A0 nHxuounuje perukanuje JHK yruanhu
uaxuburopHo Ha ensum JIHK rupasy koja uma ynory y onasujamy xenukca JJHK, mro je
HeomnxoAaH ycioB 3a perwnkanujy JAHK, nox aHTHOMOTHIIM HOBOOMOLMH U KOYMEPMUIIMH
cBoje mHXMOWMTOpHa nenoBame y cuHTesw JIHK ocrtBapyjy nemyjyhm na cybjenynuny b
ensuma JIHK rupase) (Tonmucuposuh u JoBuuh, 2013).

VY 0BOM HCTpakUBamby Kao pe)epeHTHH aHTUOMOTHULIM Cy KOpUIIheH! JOKCUIMKIINH,
UNpOQIOKCAllMH, TEeHTAMUUUH # epuTpoMuiuH. JlokcunuknuH (Bubpamunun) je
AHTUOMOTHK IIMPOKOT CHEKTpa JeNIOBaka W3 TPyIe TETPAIMKINHA, ca OaKTePHOCTATCKUM
JIEJCTBOM Ha BeNHMKU Opoj mukpoopranm3ama (I'pam (+) m I'pam (-) Oaktepuje, pukenuje,
XJlaMHuadje, MHKoIIazMme, Oopenuje, Jjenrocnupe H Ap.). Y Oakrtepujckoj henuju
JTOKCUIIMKIIMH ce Besyje 3a 30S cyOjenunuily pubo30Ma U Ha Taj HAUMH C€ CBPCTaBa y TpyIy
aHTHOMOTHKA KOJjU WHXHOMpajy CHHTE3y mporewHa. llumpodiiokcanuH je CHCTEMCKH
(ITyOPOXHHOJIIOHCKH aHTHOMOTHUK Ca IIMPOKHUM CIEKTPOM aHTUMHKpPOOHOT [1eIOBamba.
Mexanuzam aenoBama je 0mokana ensuma JIHK-rupase Gakxrepuje n mopemehaj y cuHTE3M
JIHK, mTo moBoau 10 ¢dparMeHTHpama M CMpTH OakTepujcke henuje. AHTHUOAKTEPH)CKU
criekTap nunpodIokcanuHa 00yxBara BeIMKH Opoj MUKpOOpraHu3ama, ykjbyuyjyhu u cojeBe
PE3UCTEHTHE Ha Jpyre aHTHOMOTHKE. bakTepuiuano nenyje Ha Behuny I'pam (-) m Ha Heke
I'pam (+) Mukpoopranuzme. ['eHTaMHUIIMH je aHTHOWOTHUK W3 TPYyNe aMHHOTIMKO3H]A.
'enTamMMuuH Jenyje Ha Belukd Opoj maToreHux Oakrepuja. Y KOMOMHaUUju ca
MIEHUIIWIINHOM Jienyje u Ha E. faecalis. He nenyje Ha S. pneumoniae, Hut Ha BehuHy Ipyrux
CTpENTOKOKa W aHaepoba. ['eHTamunuH nemyje OaKTepUIMIHO TAaKO IITO HWPEBEP3UOMITHO
MHXUOMpa CHHTE3y MPOTEMHA OCETJBMBMX MHMKpOOpraHusama. EpuTpoMHIINH je aHTHOMOTHK
U3 Tpyne Makponuaa. Makponuau uHXUOUpajy CHHTE3Yy MpoTenHa OakTepuje aenyjyhu Ha
TpaHCIOKayjy. TepMUH Makpoydi ce OAHOCH Ha CTPYKTYpy — BHIICWIAHU JIAKTOHCKH
NIPCTEH 32 KOjU Cy BEe3aHW jeJaH Wi Buiie jaeokcu mehepa. TokoM ueTpieceTux roavHa,
EPUTPOMUIIMH je OWO jeIMHM MAaKpPOJIUIHM AHTUOMOTHK KOpHINhEH Yy KIMHUYKO] MPAaKCH.

Jlanac ©UMaMo Ha pacroJsiarakby OpojHe MaKpOJIHMIHE aHTHOMOTUKE M CPOAHE JIEKOBE, AU CY
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HAQjBXHUJU KIAPUTPOMHIIMH, TEIUTPOMHUIMH M a3UPOMHUIMH. AHTUMHKPOOHHU CIIEKTap
epUTPOMHIIMHA BEOMa j€ CIMYaH NEHWIWIMHY W JO0Ka3aHa je meroBa e(UKacHOCT W
0e30eHOCT Kao 3aMeHe, KOJ IMalujeHaTa OCeT/bUBUX Ha meHuIinH. emyje Ha ['pam (+)
OakTepuje U crupoxete, anu He U Ha Behuny ['pam (-) MUKpoopranuszama, U3y3eB TOHOKOKa
(Neisseria gonorrhoeae) u y MameM creneny xemodunyca (Haemophilus influenzae),
MuKkoruiasmMu  (Mycoplasma pneumoniae), nerunonena (Legionella sp.) W TOjeAMHHX
xjmamuanja. Pe3ucTeHnmja ce MOXKe jaBUTH W TIOCHEIWIlA jeé MPOMEHE BE3HOT MecTa 3a

epUTPOMMIIMH Ha OaKTEpHjCKOM pUO030MY, KOja c€ MPEHOCH IMIa3MHUINMA.

2.4. Pe3ucTeHnnja naToreHNX MUKPOOPraHNU3aMa

Cam mnojam ,,pe3ucTeHnuja™ OakTepuja Ha aHTUOMOTHUKE 3HAYM HEOCETJHUBOCT WM
OTIOPHOCT OaKkTepHja Ha aHTUOMOTHKE. Pe3ncTeHnja MUKpOOpraHn3aMa Ha aHTHOMOTHKE je
MOCTIeNbUX JICIEHNja Y BETUKOM mopacty. Jlo 50-ux roamHa Mpomuior BeKa HAYYHUIH CY
cmatpaim aa je mojekyn JIHK u3yszetHo crabunan u ga TeHHM HEMajy MOTYNhHOCT KpeTama
BaH reHoma 1o henuju. TOKOM IefeceTux roJuHa MPOLUIOT BEeKa JIONUIO Ce J0 Ca3Hama O
MIOCTOjalby IMOKPETHOI TeHETUYKOI MaTepujaja y CKOpO CBUM JKMBUM OpraHu3MHuMa. Y
OCHOBH, IIOCTOje 3 TJIaBHE TpyNe TIOKPETHUX TEHETHYKUX €JIeMEHATa: TPaHCIIO30HH,
TUTa3MHUIM M enru3oMH. TpaHcno3oHW cy nenoBu monekyna JIHK koju ce mory cenutu
(TpaHcmo3uIMja) ca jeIHOT MecTa y TeHoMy Ha apyro. Kon 6akrepuja, TpaHCIIO30HU €€ MOTY
MPEeMEIITaTH C JeIHOT JIOKyca Ha XPOMO30OMYy Ha JPYrH, W3 IUIa3MHIa Ha OaKTEepHjCKH
XpOMO30M HJIM OOpHYTO, Ka0 W ca Iula3Muia Ha rmiasmua. [lnasmuau npeacraBibajy
EKCTPaxXpOMO30MCKH TEeHETCKHM (Haciuemanu) Mmatepujai. CMarpa ce Ja cy 3a CTBapame
pPE3UCTEHIMjEe TpeMa aHTUOMOTHIIMMA HApPOYWUTO BaXXHU IUIA3MHAM. 3a HUX |e
KapaKTepUCTUYHO Jla C€ PEIUIMKYjy HE3aBHCHO O] OakTepHjckor Xpomo3oma. Behuna
wia3mMuga ce cacrtoju oxa neocrpyke /IHK, xoja je mupkynapHa, a Moxe OUTH M JIMHEapHa.
CwMmatpa ce 1a je cTBapame 0akTepHjcKuX P-1mazmMuma BEpoOBaTHO MOCIEINIIA aKyMYJIHpamba
TPAHCIIO30HA KOjJH KOAMPA]y OTIOPHOCT Ha Pa3IMUUTE AaHTHOMOTHUKE HA WCTOM ILJIA3MHITY
(Voet u Voet, 2004). Haume, P-rutasmuay Ha ceOu HOCE BHIECTPYKE TEHE 32 PE3UCTEHIIH]Y
npeMa pasHUM aHTUMHKPOOHUM JIEKOBUMA M TEIIKUM MeTanuma (HIp. apceH). Pesucrenmuja
ce Hajuemthe jaBjhba Ha Ccyn(oOHAMHUIC, CTPEITOMHUIINH, XJIOPaAM(PEHUKOI W TETPAUKIIUH.
bakrepuje mMory OWTH pE3WCTEHTHE Ha CaMO je€llaH, ali M Ha BUIIEC HUX. HajBakHUje

CBOjCTBO naasMmaa je Aa €€ OTIIOPHOCT Ha AHTHOMOTHKE MOXKE NNPEHOCUTH C PC3UCTCHTHUX
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OakTepHja Ha HEPE3UCTEHTHE, aldl M Ha OHE KOju Beh HOce pPEe3UCTEeHLM]y Ha HCTEe WIU
pasnuuuTe aHTUOMOTHKE, cTBapajyhu Tako BUIIECTPYKY OTIOPHOCT. [IpeHomeme mia3muaa
MOXe ce 00aB/baTH KOWYTaIMjoM (Koja ce Bpimu koj ['pam (-) Gaktepuja) U TPaHCIYKIIH]OM
(xon TI'pam (+) Oakrepuja). [lmazmmame Koju ce MOTy HHTETpUCATH y XpOMO3OM U
PEIUTUKOBATHU CE 3ajeTHO Ca UM, Ha3UBaMO €MU30MHMA.

3a pa3BOj OBAKBUX PE3WCTCHTHUX COjeBa, T3B. cynepbaxmepuja, HAPOYUTO ILIOTHO
TI0 cy OonHuIE, 300r CTaJlHE W WHTCH3WBHE W3JIOKEHOCTH OaKTepHja €BOJYIIMOHOM
MPUTHUCKY OpojHUX aHTHOMOTHKA. bomHnuke nndekimje 3adbenexunu cy jour crapu ['piy, a 'y
HOBH]€ BpHUjeMe jaBJby]y ce€ Kof 5-6% NpUMIbCHHUX MalfjeHaTa, C TUM Ja je IPOLEHAT BUIIN
KO/ 3eMajba y pa3Bojy, TI[je Cy YCJIOBM WM XHWIHjeHa JIOMIMjHU, a aHTHOMOTHUIM CE€ YeCTO
HeyMmepeHo yroTpebsbaBajy (Nester u cap., 2004). Hajuenthu y3pounuiin oBux uHpeKImja cy
6axrepuje Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, Acinetobacter
Sp., umo.

[TocTroju BUIIE pa3IMYUTHX MEXaHW3aMa OTIOPHOCTH MHKpOOpraHM3ama IpemMa
AHTUOMOTHIINMA!

- 3MeHa 1MubHOT MecTa aHTUMUKPOOHE aKTUBHOCTH aHTUOMOTHKA, LITO JOBOJH 10
HEMOTYNHOCTH H-ETOBOT JIeNIOBamka. Pa3lInuuTé MOJEKYIH KOjHU Cy MecTa aHTUMHUKPOOHE
aKTUBHOCTH aHTHOMOTHKAa MOTy OHWTH u3MemeHH MyTtanugjoM. Ca Tako HU3MEHCHHM
MOJICKYJIIMa aHTUMHKPOOHO CPEACTBO (aHTUOMOTHUK), HE MOXKE JIa CTYIIH Y UHTEpaKIujy. Ta
MecTa, Hajuemhe €H3MMH, 3aJp’KaBajy CBOjy aKTUBHOCT MpeMa CYIICTpaTy, ajld IMOCTajy
HEOCeTJbMBM Ha JIEJIOBalkE€ aHTUMHUKPOOHOT cpencTBa. M3onmoBaHe cy OakTepuje Koje Cy
MOCTaJIe PE3UCTECHTHE Ha XMHAJIOHCKE M KYMapUHCKE aHTUOMOTHKE TOILTO j€ KOJ HBHX JOIILIO0
70 MyTalMje Ha TCHHUMa OJTOBOPHUM 3a cuHTe3y A u b cyOjenunanma ensuma JIHK rupase,
JIOK C€ pe3uCTeHIja nojequnux oakrepuja (Mycobacterium tuberculosis w Mycobacterium
leprae) nHa pudamuiHe ucnosbaBa ycien myrtandje Ha B-cyOjemumnunn PHK monumepase.
MyTanuje Koje Mpoy3poKyjy PE3UCTEHTHOCT Ha I0jelMHe aHTHOMOTHKE ce JelIaBajy U Ha
HUBOY TpoTenHa Koju Be3yjy neHumwinH (PBP — peniciline binding proteins) (xom B-
JTAKTAMCKUX aHTHOMOTHKA) U puO0o30Ma (KOJI MHXUOUTOpPA CHHTE3€E MPOTCHHA).

- Mukpoopranuzam o6e30el)yje anTepHaTUBHU CHUCTEM KOHTpOJIE peakiidja Kojuma
3aMemyje WIK JIONyYyje OHAaj CHCTEM KOjH jé MHXMOMpAo aHTHUOMOTHK. Y OBOM CIy4Yajy ce
€H3UM HMHXHOWpaH O] CTpaHE AaHTHOMOTHKA 3aMembyje IPYyTUM €H3UMOM KOjU MOXe Ja
KaTain3yje HUCTy pEakiujy, a HEOCET/bMB je€ Ha JIeJIOBAKkE JaTor aHTHOWOoTHKa. Taj

aJITEpHATUBHM €H3UM j€ KOAMpaH reHHMMa KOjU ce€ Hajla3ze Ha Iula3Mufay. Tako Ha mpumep,
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OakTepHje Koje Cy PE3MCTEHTHE Ja JeNOBame TPUMETONpHUMa M cyldoHaMuIa MpPOU3BOIE
IXUAPO(OIHY peayKTasy HEOCETJbHBY Ha TPHUMETONPHUM M IMXHUAPOINTEPOATHY CHHTETA3y
OTIOPHY Ha cyadoHaAMUTIE.

- HenponyctibuBoct henujckux MemOpaHa MUKpPOOpPraHU3Ma 3a aHTUOMOTHK Tako Ja
OH He MOXe cTHhM 10 MecTa Ha KOMe OM HCIOJBHO CBOjy aKTUBHOCT. Renujcke mMemOpaHe
MOTYy OWUTH WJIM MOTY IOCTaTH HETPOITyCTJbUBE Ha JIEIOBamhe HEKOT aHTHOMOTHKA. henmjcke
MeMmOpaHe HeKuX Oaktepuja, HapounuTo ['pam (-) 6akrepuja (Hrp. Pseudomonas aeruginosa),
noceyjy HpUPOAHY HEMpOINyCTJHUBOCT 3a MHOre aHTuOMoTHKe. IbuxoBa crosbamima
MeMOpaHa 300T CBOje CTPYKType He HpOIMyIITa aHTHOMOTHK /10 H-ErOBOI' MECTa JIEIOBamba.
Hexe Oakrepuje CBOjy HENPOIyCTJHUBOCT CTUYY MyTalHjoM. Tako Ha mpumep, MPUCYCTBO
Ia3MuIa KOJjU JCTCPMHUHHMINE PE3UCTEHIIM]y Ha TepanukiuHe y Oaktepuju E. coli,
oMoryhaBa cHHTe3y NpOTeMHa KOJU C€ HHTErpUIly Y LUTOIUIa3MaTCKy MeMOpaHy H
cripedaBajy TpaHcnoptT TeTpanukiuHa y hennjy (TommcupoBuh u JoBuuh, 2013). Takohe u
SH3UMH IUTOIUIa3MaTHYHE MEMOpaHe MOTY M3MEHHTH aHTHOMOTHK Ha TakaB HA4YMH Ja OH
M3ryou aQUHUTET 32 MECTO CBOj€ aHTUMHUKPOOHE aKTUBHOCTH WJIM J0JIa3H 10 HeMoryhHOoCTH
TPAHCHOPTAa AHTUOMOTHUKA 10 MECTa HEroBe aHTUMMKPOOHE aKTHBHOCTH, Kao ILTO j& CIy4aj
KOJ aMHOTJIMKO3UIHUX aHTHOMOTHKA, IJI€ CE CTBapamkeM MyTaHaTa KOjU WHXHOHpaAjy
OKCHJIaTUBHY (ochopriiaiiijy crpedaBa TPaHCIIOPTa aMUHOTIIMKO3UAa y henwjy.

- Pengykmmja motpebe MuKpoopraHu3amMa 3a METaOOIHTOM 4YH]y je MPOIYKIH]Y
WHXUOUPAO aHTUOMOTHK. MUKpOOpPraHW3MH CE€ MOTY aJanTHpAaTH HAa HWHCY(QHUIH]jEHIN]Y
MeTaboIuTa Yujy je CUHTe3y WM (PYHKIM]y MHXUOMpAao HEKH aHTUOMOTUK. Takohe, Heku
MHUKPOOPIaHU3MHU UMajy CIIOCOOHOCT J1a Taj AeHUIUTApHU METabOoIuT ancopOyjy U3 CIOJbHE
cpeauHe. OBa cnocoOHOCT oO0jamrmkaBa JEIUMUYHO YpoheHy PpE3HCTEHTHOCTH HEKHX
OakTepuja Ha JeJIOBalkh¢ HEKUX aHTHOUOTHUKA, HITP. B-TaKTaMCKUX aHTHOMOTHKA.

- Pasrpanmwa win Monudukanyja aHTHOMOTHKA MIPe HETO LITO CTUTHE /10 MECTa CBOjE
akTUBHOCTH. OBO je HajedpuKacCHMjU W Hajuemh MeXaHM3aM CTHUIalkba PE3UCTEHIIM]jE
MHUKPOOpraHn3aMa, HapoO4YuTO Koja OakTepuja. Y HWUXOBUM henujama ce WIM CHHTETHIIE
€H3MM Koju he M3BPIIMTH Jerpajalvjy aHTHOMOTHKA Ha Mame MOJICKYyJie KOju HeMajy
AaHTUMHKPOOHO JeNoBamke, WM MOAU(UKALU]y, aJeHHIu3anujoM i ¢docopuianmjom
NH3, -NH3;0H3 win -OH rpyna antubnoruka. OBaj TUIT pe3UCTEHIIH]E j€ HApOUUTO BaXKaH 3a
B-makTame, aMUHOTJIMKO3HUIC M XJIOPAaM(EHHUKOJ. [-JIaKTama3e Cy €H3MMH KOjU KaTallu3yjy
XUIPOJIN3Y P-JIAKTaMCKOT MPCTEHA P-JIaKTaMCKUX aHTHOMOTHKA INTO JOBOJU O CTBapama

MIPOM3BO/Ia KOjU HE MOCeNyjy UHXUOUTOpPHA CBOjCTaBa, OHOCHO I'y0e CIIOCOOHOCT J1a Ce BEXKY
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3a onpeheno mecro y hemuju (y oBom ciywajy 3a IIABA-mporenn). MuaktuBamuja
aMUHOTJIMKO3H/Ia HACTaje JICTIOBAkEM €H3MMa KOjH WX MOJIU(DHUKY]y, Kao MITO je Caydaj HIIp.
ca KaHaMHMLMHOM KOJ Kora Jojla3d JI0 WHAaKTUBAlMje aJeHWIAlMjoM KaHaMHIIUH
HYKJICOTUAMATpAaHCpepa3oM Koja KaTaluzyje TpaHcdep HYJIEOTHIHE Tpyle ca HYKIOe3Un
tpudochara Ha 4% XUIAPOKCWIHY TIpyny KaHamuiuHa. ExH3uMm  xsopam¢peHHKOoaT
anieTwITpancepasa WHAKTHBHpA aHTHOMOTHK Xjopamdenukon Bpuichu anermnmanmjy y3
Kopuniheme aneTuiI-KoeH3uMa A Kao JoHopa aneTuwi- rpyne. Jlo nanac je onucan Behu 06poj
,cat” reHa koju cy pacnopeleHr Ha MmiaasMHuIUMa KOjU KOJUPAJy pa3IuuuTe XjaopaMpeHuko

anerunrpanchepase (Tonucuposuh u Jounh, 2013).

2.5. bubke Ka0 NOTEHUMjAJTHH U3BOP OMOAKTHUBHUX CYIICTAHIH

VYnorpeba Ouibaka 3a Jiedewme 00JIeCTH cexe aajneko y mpouuioct. On f1aBHUHA Cy
JbyIM YBUJIENH J1a TIOjeJIMHE OMJbKE MOCEdyjy JIEKOBUTA CBOjCTBA M PA3IMKOBAIHN CYy UX O
IMITETHUX W OnacHUX Ombaka. Ta ca3Hama Cy MPEHONICHAa ca I'eHepaldje Ha TEeHepaIujy
cTBapajyhm Ha Taj HAYMH MOYETKE HAPOJHE, OJHOCHO TpaJUlMOHATHE MeauimHe. J[anac ce
MHOTe OWJbKE KOje Cy C€ KOPUCTWIIC y HapOJHO] MEAWIMHU TPUMEHY]y y 3BAHUYHO]
MEHULUHHU.

[TpBu 3anucu o ynorpeOu Ousbaka y MEAMLIMHCKE CBPXE MOTHYY OJ JPEBHUX Hapoja
kao mro cy Kunesn, Uamujuu, Erunhanu, I'pin u Pumsbanu. CBojuM criucuMa ce UCTHUY
rpuku jekap Xumnokpar (o1 oko 460 - 1o oxo 370. r.m.H.e.), Jnockopua (40-90. roa.) rpuxu
nekap ¥ 00TaHUYap KOjU je Hamucao 3HaMeHuTo neno "De materia medica", 'anen (129-210.
rof) KOjU je TPOYYHO CIpPaBJbamE JEKOBA OJ JIGKOBUTHX OMJbaka, Tj. MPOLEC €KCTPAKIIMje
JIEKOBUTHX OWJbaka, ma Cy 1o HBeMy OBU €KCTpakTu Ao0mnu Ha3uB "['aneHcku mpenapatu'.
Hberoa casnama cy kopumrheHa XubagaMa roauHa. Y MO3HH]O] UCTOPHJH JbYJICKOT poja, Y
CpeAmeM BeKy, NMpHUMapHy YJOry Yy OuyBamy Ca3Halba O HAauMHUMA JICUeHa JIEKOBUTUM
OUJbeM U pa3BUTKY HApPOJHE METUIIMHE Mpey3uMajy MOHacHu y MaHactupuma. OHH ce 6aBe u
y3rajambeM JICKOBUTHUX M apoMaTHYHUX Owmibaka. HakoH @paHIlycke peBOIyIHje OBOM
tematukoMm ce 6ase JlaBoaswmje, [llene, Ceprunep, utna (Ilerposuh-LiekoBuh, 2004).

[IpumeHna nekoBUTHX OWJbaka y Jieuewmy pa3HUX 0osecTH je TyOOKO yKOpemeHa y
HAIllO] HapoaHO] MeauuuHu. IpBu mucanu nokymeHT natupa jour u3 XIV Beka (Xomomku
KOJIEKC), a HAjOMTHUjU 3amuc W3 TOT MEpHUOJa MPEICTaB/ha XHIAHIAPCKH METUIIMHCKA

komekc u3 XV m XVI Beka. IIpoyuyaBameM Omsbaka OaBWJIM Cy CE€ MHOTH HCTPaKHUBAYH:
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3axapuje CredpanoBuh Opdenun (Bemuku cprncku TtpaBHuk — 1783), Jocud Ilanuwmh
(boranuka - 1868-1873), Bnagan Hophesuh (Hapogna memunmna y Cpba - 1872), Baca
[Tenaruh (Haponuu yunress), uta. (IlerpoBuh-liekoBuh, 2004).

Hayuna nucnuruivHa koja ce 6aBU MpOy4YaBambeM JIGKOBUTUX CUPOBHHA MOPEKIIOM U3
npupojie (Ipore) MU HUXOBUM JIEKOBUTHM CacTOjIMMa HaszuBa ce ¢apmakorHosuja. ITojam
"(hapmakoruosuja" je MpBU MyT MPUMEHUO OCUKH Jiekap, mpodecop u maronor Amam [Imut
(1759-1809) y cBom nemy "Lehbruch der Materia Medica". ¥ TpaaunuoHamiHO] MEIUIIMHI
4ecTo ce KOopucTdu mojam '"durorepamnuja" KOju TpeacTaB/ba OOIMK TpaaWllMOHAIHE U
kouBeHmoHanHe wmemunuHe (KomaueBuh, 2004). Ha ocHOBy cummnroma Oonectd Kao
TEpaIjCKU areHCH ce KopucTe OMJpHE Apore, OJHOCHO IpenapaTt uzpahernn o mux. Mory
ce NPUMEHUBATH HAa OCHOBY COIICTBEHE OJUIyKE MallMjeHTa WIM Ha MPENnopyKy JieKapa.
[IpupoaHu JEKOBH MOTY Ja C€ KOPUCTE CAMOCTAJHO WU YIPYXKEHO Ca CHHTETUYKUM
nexoBuMa. Jla Om Tepammja Owia aJeKBaTHO M YCIEUIHO INPHUMEHEHA HEONXOJHO je
MOCTAaBUTH TauHy IHMjarHO3y, ajH jeé HY)XKHO W TI03HaBame OAroBapajyhumx apora, 0JHOCHO
(hapMaKoJIOIMIKUX CBOjCTaBa HUXOBHUX cacTojaka. Mako cy MUIbEHka CTPYUmhaKa y MOTIICTy
TpaJAULIMOHAIHE MEIUIIMHE YECTO CYNPOTHA, HEOCTIOPHA j€ UMIbEHUIA J1a JIEKOBUTE OUIbKE
MOry OUTH JIONYHCKO CpPEACTBO Y JIeUeHy HEKHX OOJIeCTH, a 4eCTO c€ TpaJAuIMOHAIHA
MeIWIMHA TT0Ka3aia U e(hUKacHIjOM OJ1 METO/A KOje ce KOpHUCTe y 3BaHNYHO] MeauuuHu (De
Smet, 1997). IIpeaHocT jemumema OMJHPHOT TIOPEKIIa y OJTHOCY Ha CHHTETHYKE JICKOBE j& y
ToMe ITO OWbke WMajy Behu ¢apmMakoIoOmKH KOMIUIEKC. bBuibke ce KapakTepuiry
MEIIaBUHOM pa3IMYUTUX AaKTUBHUX CYIICTAaHIM, a CBaka OJ HHHX HMa pa3inyuT
¢dapmakonomku edexar. Ha Taj HauMH OHe MOTY yTHUIIATH HA BUIIE PA3IHYUTHX 000JbEHa 32
Pa3NMKy O/ CHHTETHYKHX JIEKOBA, KOJH Cy HANpPaBJbEHH Ja MHXHOWpa]y (WU CTHUMYJIUILY)
jenan onx myteBa ¢apmakononkux edekara (Della Loggia, 2000). Benuku 6poj Ousbaka jorr
YBEK HHje HCTpakeH ca (papMakoNOMIKOr acmekTa, a cBaka OWJbHA BpCTa MpPEICTaBIba
JEIMHCTBEH TEHETHYKU TMOTEHIMjall, OJHOCHO, MHOIITBO HEHCTPAXKEHUX MOryhHOCTH
(Jaguwmh, 2002).

ApoMatnyHe OWJbKE Cy HU3BOp €TapckuxX yjba. To Cy Jako HCHapJbUBE YyJhbacTe
TEYHOCTHU (M3y3€THO YBPCTHU U TMOIYYBPCTH TMpemapaTH) 100HjeHe U3 apOMAaTUYHUX OuJbaka
pa3nuyuTUM (U3MYKUM noctyniuma. Ilpema HekuM ayTopuma, HapoduTo y PpaHIycKoj,
MOJT €TAPCKUM yJbUMa IMOAPA3yMEBajy ¢ caMO MPOU3BOIM TOOUjeHU JECTUIIAIM]OM TIOMOhy
BojeHe mape (Skala m cap., 1999; Kuruh, 2006). Etapcka ymba Cy KOMIUIEKCHE CMeIIe

pPa3IMYUTUX XEMUJCKUX jelumea (y jeHOM eTapckoM yJby Moke ce Hahu um go 800
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jenumema). JloMHHaHTHA Tpyna jeaumbemha €TapCcKor yijba Cy TepreHH (MOHOTEpIICHH,
IUTEPIICHN U CECKBUTEPIICHH, KA0 W HUXOBU KHUCEOHWYHH aepuBaru). Ilopen Tepmnena, y
€TapCKUM yJbUMa MOTY ce Hahu U Jipyra nucnapspuBa jeIumbeHha: alu(aTHYHN YIJbOBOAOHHUIIN
(HIIp. nOJeKaH, TPUIEKaH, TETPaJeKaH U BUXOBU JEPUBATH), AJIKOXOJIHU (IEKaHOJ, €yTreHOl,
capon), amgexuau (METWIJOJCKaHall), €CTPH, METWI-ojieaT W [Ip.), jeAHmbema ca
apOMAaTUYHOM CTPYKTYpOM (AepuBatu OEH30€Be KUCENWHE, (PCHHUIPOIIAHOUIN, KyMapHHH,
MUPHUCTHUIIMH, KOHU(DEPUTATKOXOI U almioi) U Crienu(rIHa jeIubema Koja caipKe CyMITIop
(majuemnthe wu3ocyndorujaHaTH M OpPraHCKU AUCYIAPUAM) U a30T (IEpUBATH HMHIONA WIIH
anmudatnunn amuan) (Kutuh, 2006). ETapcka ysba nHXanupaHa WM alUIMKOBaHA HA KOXY Y
aJIeKBaTHO] KOHIICHTPALMjU JEyjy Kao JIOKAJTHM aHEeCTEeTHIW W aHaireTund. llopen Tora,
OpojHa UCTpaKMBama yKasyjy Jia ce OBa yJba MOTY YCIIEIIHO IPUMEHUBATH U Ka0 JIAKCATUBH,
uMyHOMozenupajyhe cymncraHue, ko O0JecTH pPEeCHUpaTOPHUX OpraHa, y ypoOJIOTHjH,
racTpOSHTEPOJIOTHjU U AepMaToiIoruju. JlokazaHo je 1a MHora Jieyjy Ha LEHTPaIHU HEPBHU
cucrteM, TmoBehaBajy MHMpKyJanmujy y MO3Ty, YTHUy Ha TNepleNnnujy, MEMOpHjy u
pacnionioxkeme. ExcriepumMenTn cy paljeHu Ha MHIIEBMMA, MTallOBMMA U kabaMa - UCIIUTUBAH
j€ yTuIlaj eTapcKor yjba Ha MHTECTUHAIHU TPAHCIOPT, eekaT mpoaupama yjba Kpo3 KOXYy,
CKesleTHe MuIInhe, UCTUTHBAHA CY U aHAJTeTCKa CBOjCTBA yJba. MHOTa eTapcka yjba ce MOTy
y3UMaTH Kao npeBeHTuBa kaHieporeHeze (Galambosi u cap., 1999; Fogaca u cap., 1997;
Aydin u cap., 1996; Delgado u cap., 1996). AHTHBHUpYyCHa aKTHBHOCT €TapCKOT YyJba
Houttuynia cordata je TecTupana Ha Xeprec CUMIUIEX BUPYC, BUpyc uHbayenne u XNB-132.
[IpeTrnocTaBsbeHO je 1a €TapcKo yJbe MOXKE CIIPEUUTH pa3Boj BUpyca. Jloka3aHo je na erapcka
yJba HEKOJIMKO OMJbHUX BpcTa poaa Heracleum penaTWBHO YCIIEIIHO, JI€jCTBYjy Ha BUPYC
rpuna (Tkachenko u cap., 1995). KacHuja uctpakuBama HaBOJEe Ha 3aKJby4aK Ja eTapcka
yJba, U TO, TPE CBEra, CECKBUTEPIICHH, MoBehaBajy OaKTEpUIIMIHO ACJCTBO aHTHOMOTHKA.
Haume, oHu cMaTpajy Ja oBa jeiMbEHha U3a3MBajy MPOMEHe y MeMOpaHu MUKPOOpPTraHU3Ma,
mro omoryhaBa aHTHOMOTUKY Ja Oprke MpoJpe y YHYTPAIIkOCT MUKPOOPraHU3Ma M Opike
nenyje. Y Ty CBpXy aHaIM3UpaId Cy YTHIEA] HEpOIHIoia, Oucabosona, anmpuTOHA H
tbapuezona Ha Escherichia coli wn Staphylococcus aureus. YCTaHOBJBEHO je Jna |
MUJIMMOJIApHE KOHIICHTpAIlMje OBUX jeUb-CHha MoBehaBajy akTUBHOCT aHTUOMOTHKA, a Ja je

HepoJnI0JI je 6no HajedukacHUju ceckBuTeprieH (Brem-Stecher n Johnson, 2003).
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2.6. Onmre KapakTepucTKe 0Xa0paHnx OMJbHUX BPCTa

2.6.1. Onmre kapakTepuctuke Bpcre Angelica sylvestris L. (Fam. Apiaceae)

Angelica sylvestris (Crnuka 2-1) je ABOTOIUIIEA 10 BUIIETOIUIIHA, 3eJhacTa OUIbKa
ca BpeTeHacTuM, nedenuM, pasrpanatuM puzomom. Ctabsprka je Bucune ox 50-150 cm, anu
MOJKE JIa TOCTUTHE BUCHHY 1 710 2 m. CtabspHKa je yCrpaBHa, OKpyIJia, n30pa3aana, nryrba,
roja Wi caMo MCIIOJ IIIBACTH JJIaKaBa, y TOPHEM JIely pa3rpaHaTa. JIucToBu cy 3aTBOpEHO
3eneHe 0oje, 2-3 myTa nepacto aesbeHd. Jlowu auctoBu ¢y 10 60 cm ayrauku. Oanukyjy ux
M3pa3UTo LIYIJBE U JIyradke JIMCHE JpUIKe, KOje Cy Ha MOMPEYHOM IIPECceKy MoyMecedacTe.
lopmu TUCTOBU Cy CHTHUjU W ciiabuje nejbeHu, ceachm ca pykasmem. JIucHU pykaBiu cy
BEOMa U3PaXKEHU, roJIM. PeXHEBU MOCIEABET peia Cy Ha KpaTKUM JIpuikama, 1yru 2,5-9 cm,
HIUPOKU OKO 1 cm, eMMNTUYHY, HAa BPXY IIMJbATU WM KPATKO 3alIUJBEHH, IO 0001y CHUTHO
TeCTepacTd, Mame BUILE Ioji. BouHM peXmeBH TUCTOBa MOHEKas ABOAETHH. [Ipu ocHOBH
peKemeBa MPBOT pefia MOHEeKal ce Hajla3e MaJli JIMCTOIHMKH cerMeHTH. CIIO)KeHE IITHTACTe
nBacTu cy obuyHo BeoMa kpymHe, ca 20-30 3pakoBa IIBAaCTH KOjU HOCE CHUTHH]E, MPOCTE
mrutacte 1uBactd (wrutuhu). Illtutuhu cy cacraBibenn u3 Beher Opoja 1BeTOBa.
HNuBonykpyma HeMa W je je cacTaBibeH oJl 1-3 nuctuha koju paHo otnanajy. UHBomynemym
je on Beher Opoja JNHMHEapHO-TAHIIETACTUX CETMEHAaTa, MO 00Oy TpPEMaBHYaBO JJIaKABHX.
Yamuma je 6e3 jako u3pakeHux 3yoOama. KpyHwmunu nmctuhu cy 0eio pyXHYacTd WIH
PY’KHYAcTO LPBEHH, JIAHLIETACTH WM elenTuyHu. [lmon je mupoko enurncouaHor obiauka,
ayxuHe 3,5-5 mm. Cry6umhum Ha crunonoaujymy cy yHarpar casujeHu. Ilnmonuhu
(MepHuKapIujyMu) Cy Ha TOINPEYHOM IMpeceKy IUbOCHATH, ca 3 cinabuje UCTakHyTa H 2
IUPOKO Kpuiara pedpa. bpaszne miuoga mocenyjy mojennHavHe KaHale UCIMYHEHE €TapCKUM
yJbeM. Ha BeHTpanHoj cTpanu 1miona ce Haiase mo 2-4 kanana. [{sera VII-VIII mecena.

Cranumre: Pacte y CcBeTIMM M BIaXHUM IIyMaMa, Ha BJIQKHUM HIYMCKHM
NPOIUIaHIIMMa U IIMKapaMa Ha o0ajama MOTOKa M peKa M BIAKHUM JMBajama. JaBiba ce o
HU3HUjCKUX noapy4ja 10 ckopo 1000 m HagMOpCcKe BICHHE.

Onure pacnpocrpameme: EBpomna, moceOHO HEHH IEHTPAIHU U CEBEPHU JIETIOBH,
Mana A3suja, KaBka3 u Cubup.

IIpumena y TpaaguuMoHaaHOj MeauuuHu: DapMakosonIKa CBOjcTBA OMIbHE BpPCTE
A. sylvestris cy jomr yBek y (pa3u ucCnuTHBama, M C€ Y HAPOJTHO] MEIAWIIMHUA KOPUCTH Y

UCTy CBpXY Kao u 4. archangelica (Tyuakos, 1997), na ce cTora \eHa mpuMeHa MOXxe Hahu
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y TpeTMaHy OpOHXHTHCA, aCTME, TPUIIA U APYTUX OOJECTH PECIIUPATOPHOT, BACKYJIAPHOT U
JTUTECTUBHOT TpakTa (AceHoB u cap., 1998; Tacuh u cap., 2004).

IMogaum o puTOXEMHjCKMM CBOjCTBHMA: Y paHUJUM CTyAHjamMa Koje Cy ce OaBuie
XEMHUJCKUM CaCTaBOM €TapcKoT yiba A. sylvestris yTBpheH je BHCOK INpOLICHAT (-THHCHA
(24,65%) wu P-penanapena (42,96%) y Hamzemuum jaenoBuma Owmsbaka (Evergetis um cap.,
2012) v TPUIUKIMYHOT Xama3yJieHa y kopeHy omibke (Vinokurova u cap., 1999). V ananusu
€TapCKOT yJba U3 TUIOA0BA BpcTe A. sylvestris, y 3aBHCHOCTH OJ] METO/Ia F-eTOBOT U30JI0Bamba
JETEKTOBAHO j€ MPUCYCTBO o-MuHeHa (25,6%, 36,2% u 9,2%), B-penanapena (9,1%, 9,9% u
3,2%), 6opuun anerata (7,3%, 4,3% u 6,9%) u numonena (5,6%, 4,3% u 2,1%) (Ozek u cap.,
2008)

IMogauu 0 AHTUMHUKPOOHOj AKTHBHOCTH: AHTUMHKPOOHA aKTHBHOCT €KCTpakTa A.
sylvestris je UCIUTHBaHA W TPOTHB OWJBHUX maToreHa (Agrobacterium radiobacter pv.
tumefaciens, Erwinia carotovora, Pseudomonas fluorescens m Pseudomonas glycinea)
(bpxoBuh u cap., 2006) u mpoTHB naToreHa U3 xymaHor marepujana (E. faecalis, E. coli, S.

aureus, S. aureus (MPCA) (Sarker u cap., 2003).

Slika 2-1. Angelica sylvestris L, cranuire y CuheBaukoj KIUCYpH.

Y 0BOj JOKTOPCKO] TUCEPTAIM]U CY MTPE3CHTOBAHU MIPBU MOAIN O AHTHMHKPOOHOM

JIeJIOBaly €TapCKOT YJba U O aHTMOKCHJIATUBHO] AKTUBHOCTH €TAPCKUX YJba U METAHOJIHHUX
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eKCTpakaTa HaJ3eMHHX JienoBa A. sylvestris. [loganu cy myOnukoBaHu y pajoBUMa
CranxoBuh u cap. (2015) u CrankoBuh u cap. (2016).

2.6.2. Onuure kapaktepucTuke Bpcre Angelica pancicii Vand. (Fam. Apiaceae)

Angelica pancicii (Cnuka 2-2) je U3pa3uTo KpyIHa, BULIETOIUINHA, 3eJbacTa OMIbKa.
Pusom je nebsemue 1,5-3,5 cm, BpeTeHact, BepTukaiad win my3ehu, monpedHo HabopaH y
TOpHEM JIely, TaMHOOpaoH 10 IpHEe 0oje. bouHM KOpeHOBHM BpeTEeHACTH, 3a1e0sbaliu 10
TaHKH, cKopo koH4yacTu. Ctabmno je Bucoko 80-200 cm, nedspune 1,5-3,5 cm, y gomeM aeny
HEjacHO, a y TOBEM jacHO pedpacTo u30paszgaHo , MIyIJbe, Y TOPH0j MOJOBUHHU pa3rpaHaro.
VY cBOM ropmeM zeiny, ctadio 4ecTo moceayje JbyondacTy npesiaky 1o noBpimuHu. JIuctosu
cy Ha 4-12 cm gyruMm nprikama, jajacTv, IPOCTO JO JIBOJHO IMEPACTO ACJbEHHU, Ca KPYITHUM
jajacTuM, BeoMa HaJIyBEHUM pyKaBIUMa. PykaBiu cy 1o HepBMMa 00paciu XpCKaBUYACTUM
nanuiama HejenHake ne0spuHe win ronu. ['maBHM pexmbeBu JucTa (3-7) ¢y OKpyTriIacTH WK
jajactu, xpajibu 4-9 cm nyru u 1,8-2,5 cm mmpokwH, jajacTd, HEPABHOMEPHO Ha3yOJHEHH.
IIBacTu y BUy KpYNHUX, CIOXKEHHUX LITUTOBA WU chepuyHOr oOnMKa. [ TaBHU IITUTOBH CY
cactaBjbHU o 40-80 Mamux LBacTH (CEeKyHIApHM IITUTOBHM) KOje Cy IOCTaBJbEHE Ha
HejenHakuM 1,5-3,5 cm gyrum npuikama. 3paiy IiiaBHe [BACTH €€ JI0 TPH MyTa U3AYXKY]Y Y
oy, o0pyOJbeHe Cy M NMPEeKPUBEBHE T'YCTHM, CUTHMM mamwiaMa. [locemyjy MHBOIYKpyM
cactaBjbeH of 1-4, TecHO JaHIeTacTa omajaajyha, omHacra, Ha 000ay mpaBa nuctmha.
Jluctuhu maBONyKpyM™Ma cy 1,8-4,5 mm ayru u 0,8-1,0 mm mmpoku. CekyHIapHU MTATOBU
cy rpahenu ox 20-60 BeToBa, OpakTeje onHacTe, uMa ux 8-12. bpakreje cy 1,5-3,5 mm gyre
u 0,5-0,8 mm mupoke, JaHLETACTe, HA BPXY 3a0IUTPEHE, TOJIE WIM Ca PETKUM Manujiama o
noBpmuHU. [[BeTHEe apmke cy 1,5-3,5 mm gyrauke, KOJa IUioja ce 10 TPU IyTa U3IYKY]Y,
NpeKpuBeHe cy namuiama. [{serosu cy 15-18 mm y aujamerpy. Kpynaununu muctuhu 1,0-1,5
mm xyru u 0,6-0,8 mm mupoku, KIMHACTO Cy MOBUjEHU yHATpar, 0ene uiu Onenopose 6oje,
ca jeTHUM HEpBOM y cpenuHH. [11010BU MIKMPOKO €MUIICOMAHU, CHAXKHO CIJBOIITEHH, TOJIH.
Mepukaprjymu ¢y 3,5-7,0 mm myru, 2,5-4,0 mm mmpoku, ca 3 mapajieiiHa jade u3pakeHa
pebpa u 4 tumTke Opaszne Mo CroJbHO] cTpaHu. boyHa peOpa onmHacTO-KpmiaTta, Kpuijia ca
KpaTKUM yIIaTUM HpoILUpemuMa Ha o0a Kpaja, ca yHyTpalllkhe CTpaHe ca JBa IJbOCHATa,
cnabo pas3BHjeHa u3gyxeHa peOpa u 3 Opasznme. Y 1mwioay cy mpucyTHa 3-4 yJjpHa KaHaja.

Crunonoaujym nma HeripaBmiiad oonuk. Lsera VII-VIII mecena.
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Cranumre: Pacte mopes IVIaHMHCKHX MTOTOKA W peKa, MO 0001y TPeceTHINTa M Ha
JIPYTUM BIIQXHUM MecThMa. PacmpocTpameHa y TUIaHWHCKOM M BHCOKOIIAHMHCKOM I10jacy,
oa 750 no 2000 m HamMOpCKE BUCHHE.

Omnure pacnpocrpameme: byrapcka, Makenonuja u Cpouja. Ennemur bankanckor
II0JIyOCTpBa.

IIpumena y tpaaunuuoHaaHoj mexuuuHu: Kao m kox OmsbHe Bpere A. sylvestris,
(hapmakoJomika cBoOjcTBa A. pancicii HUCY TOBOJbHO UCIIUTaHa, I W OBa BPCTAa UMa CIIMYHY
IpUMeHY (Jeueme OpOHXHUTHCA, acTMe, Ipuma W Jpyrux OOJNecTH pecnupaTopHOr,
BaCKyJIapHOT U JUTECTUBHOT TpakTa) (AceHoB u cap., 1998; Tacuh u cap., 2004).

IMoxauu o puTOXEMHjCKHUM CBOjCTBUMA: XEMHjCKH cacTaB A. pancicii je TpBH My T
omucan y pamy CumonoBuh m cap. (2014), mpu demy cy Kao JOMHWHATHE KOMIIOHCHTE
netexktoBanu B-dpenanaper (54,9% u 60,1%), a-nmunen (14,5% u 20,1%) u o -denanapen
(4,5% u 4,3%).

VY 0B0j aucepTanuju Cy MPEe3eHTOBAHU MPBH 00jaBJhCHH MOJAIA O AHTHMHKPOOHO] U
AHTHOKCHUJIATUBHO] aKTUBHOCTH €TapCKOT yJba U METAHOJIHHUX €KCcTpakaTa BpcTe A. pancicii.

ITonamum cy myb6nukoBanu y pagoBuma CtankoBuh u cap. (2015) u CrankoBuh u cap. (2016).

Slika 2-2. Angelica pancicii Vand., cranumre Ha BiacuHCcko] BOCOpaBHH.
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2.6.3. Onre kapakrepuctuke Bpcre Laserpitium latifolium L. (Fam. Apiaceae)

Laserpitium latifolium (Cnuka 2-3) je BUIICTOAWINHA OWJBKA Ca BEITUKHM,
MECTUMHUYHO 3a7e0JbaliM pU30MOM Ha YHjEM CE€ TOpHEM Kpajy Haja3e KOHYACTH OCTaIu
crapux juctoBa. Crabspmka je ycmpaBHa, BucuHe 60-150 cm, HajBehum nemom romna,
OKpyTJa, TAaHKO M30pa3liaHa, y TOPHEM JIely pasrpaHata. /oWy JHCTOBH BpJIO KPYITHH, Ha
JpIIKamMa, TPOCTPYKO MepacTo AeJbEHU. PEXKHEBU MOCIEAmBET pelia Cy KpynHu, ay>kune 3-10
cm, mupuHe 2-6 cm, Hajuenrhe MUPOKO jajcTor 00JIKKa, TYIH, TP OCHOBU FOTOBO CPLIACTH,
1o 060y KpymHo Tectepactu. [ opmu TUCTOBU cy ceaehu, ca u3ayKeHUM pyKaBLEM U YKUM
PEeKIEBUMA, YECTO Ha BPXY ca Mo Tpu jJuctuha. CBH JHCTOBH Cy TOJIH, a JHCHE APIIKE Cy
Kpatko nnakaBe. llIturacrte mBacTu cy Benuke, cactaBibeHe o 20-30 3pakoBa KOju Cy y
noweM neny xpamnaBu. lltutuhu cy ca Behum OpojeM 1BeTOBa, Ha PEaITHBHO TyTrayKuM
JpHiKamMa TJaBHe nBacTH WHBOMYyKpyM je cactaBibeH M3 Beher Opoja nMHeapHUX WIH
JMHEAPHO-JIAHIIETaCTHX, rojux Juctuha. Jluctnhu wHBOMyLEyMa Ccy JTUHEApHH O CKOPO
KOHYAcTH. 3yMIIU YallHIle Cy AeTMMHUYHO UCTaKHYTH, MnbaTu. KpyHuunu nuctuhu cy 6enu
WIH MypIypHU, Ay)kuHE 2-2,5 mm, mupure 1,5-2 mm, oOpHyTO jajacTH, MIPH OCHOBH Mame
BuIle KiauHacTu. [0z je mpommupeHo enurncougHor obauka, QykuHe 8-9 mm, mupune 3-7
mm, ca MIMPOKO KPWJIATUM CHOpenHUM pebOpuma. bouna pebpa ca kpwimMma jeJHAKHM
[IMUPUHHA TUTOJIA.

Cranumre: PacTe Ha KaMemapuMa ca c1abo pa3BHjEHOM BETETaIMjoM, Y IIHKapama,
CYBUM M CBETJIUM JIUCTONAJHUM IlIyMamMa, Ha CTENOJHKUM JHBajJaMa, Hajyemhe Ha
KpeumaKy, FPaHUTHUM M 0a3aJITHUM CTEHaMa IUIAHUHCKOT Tojaca.

Omnurre pacnpoctpameme: EBpona, Cpenosemsbe u Mana Asnja.

Ilpumena y TpaaMuMoHaJ HOj MeauuMHM: Yrorpeba OwsbHe Bpcte L. latifolium
HHUje joIll JIOBOJHbHO HCTpaxkeHa y (hapmakonomkom cmucity. Y byrapckoj ce kopeH oBe
OUJbKE KOPUCTH Ka0 JUYPETUK U JIAKCATHUB, a IJIOJ0BU CE IPUMEHY]Y Y PEryIucamy aneTuTa
1 Kao aurectuB (Asenov, 1982).

Ionaun o GpuUTOXEMHjCKHM CBOjCTBHUMA: Y jeTHOM OJ MajgoOpojHUX 00jaBJbEHHUX
pajioBa aHaJIM3UpaHa Cy eTapcka yjhba HM30JI0BaHA W3 MOA3EMHUX OpraHa M ImiojaoBa L.
latifolium 1 L. ochridanum, kao u u3 xep6e L. ochridanum (IlonoBuh u cap., 2015). Kaon 'y
HammM  pesynratuma (cabuneH 47,8% wu o-uaen 25,0%), y yJbEMa JIOMUHUPAjY
MOHOTEPIICHHU, a JOMUHATHE KOMIIOHEHTHE cy Ouie: a-nmuHeH u cabunel (44,0% u 26,8%) y

ymby minona L. latifolium, a-nunen (44,4%) y yJby nom3eMHux oprasHa L. latifolium u

37



Hemarmwa Cmanxosuli 00KmMOpcKa oucepmayuja

mumoHeH (57,7%) y ymy mwiona L. ochridanum. Y yiby mo3eMHuX opraHa L. ochridanum
yJI€0 MOHOTEpIICHA B CECKBHTEpIICHA je mpuOmmkan (o-nuHeH 44,4%, xamazyneH 14,9%, o-
6ucadonon 10,3%). Pezynratu koju ce oJHOCE Ha XEMHU)CKU CacTaB UCIUTUBAHOT y30pKa L.
latifolium npe3enToBaHu cy y paxy Muruh u cap. (2015).

Ioganmu o aHTUMUKPOOHOj akTuBHOcTH: [lomoBuh wu capamuumu (2015) cy
MIPUKA3ai U pe3ynraTe Jo0HjeHe NCIIMTHBAKmEM aHTUMUKPOOHE akTUBHOCTH L. latifolium u
L. ochridanum. VicnuTuBaHa jeé aHTUMHUKOOHA aKTHBHOCT €TapCKUX yJha OBE JBE BpCTE
Onibaka, MUKPOJIWIYLIMOHOM METOAOM, TpOTUB S. aureus, S. epidermidis, M. luteus, E.
faecalis, P. aeruginosa, K. pneumoniae, E. coli u nBa coja C. albicans. Etapcko yibe
MOJI3EMHMX opraHa L. ochridanum, xao W yiba miooBa 0de Bpcre Laserpitium mokaszaia cy
aKTUBHOCT TpeMa cojeBuMa S. aureus, S. epidermidis, M. luteus (MIC 13,03-73,00 pg/ml),
JIOK je eTapcKo yJbe MoJa3eMHHUX opraHa L. latifolium noka3ano cna®y aHTHOAKTepHjCKy U
aHTU(yHraJIHy aKTUBHOCT NoIITo ¢y Bpeanoctu MIC 6uite npexo 100 pr/mo.

VY mpernienaHoj JIUTapaTypd HHUCMO [OUUTM A0 IMoJaTaka O aHTHOAKTEePHjCKOM
JleJIOBalby METAHOJHUX €KCTpakara OwusbHE Bpcte L. latifolium, Tako na MOXXEMO cMaTpaTu
Jla Cy y OBOj CTy/IMjU PUKA3aHU MIPBH MOJAIN O aHTHOAKTEPUjCKOj aKTUBHOCTH METaHOIHUX
excrpakata L. latifolium. Takohe, mo TmnpBM NYT Cy MNPEACTaB/BEHH TMOAANH O
AHTUOKCHJIATHBHO] aKTHBHOCTH E€TApCKUX yJba W METAHOJHHUX eKcTpakarta L. latifolium.

[Tomanu cy mybnukoBanu y pagouma Crankouh u cap. (2015) u CrankoBuh u cap. (2016).

Slika 2-3. Laserpitium latifolium L.
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2.6.4. Onmre kapakrepuctuxke Bpcre Hyssopus officinalis L. (Fam. Lamiaceae)

Hyssopus officinalis (Cnuka 2-4) je Bumeroauiima Onibka, ca GopMOM IOITYyKOYHA.
Crabno je y 6azanHOM Jeny OJpBEHEHO, pa3rpaHaro. I'paHe cy MHOroopojHe, JETUMHYHO
noJierje Wiu MOoTHyHo ycrpaBHe, BucuHe 20-60 (80) cm, nebsbune 2-4 mm, MOKpUBEHE
TAHKOM, MpPKOM KOpoM. M3maHIm npe3uMibyjy, TOKPHUBEHH Cy KPAaTKUM Majbama WITH
COMOTACTHM JIJIakama, pehe cy rosu, 0Je10 3eJIeHH, ca MHOTOOPOJHIM YTHCHYTHUM KJIe37ama,
omrpor apomatuyHor mupuca. Ca Hoayca cTta0na monase Wid Jyradke OOYHE rpaHe ca
[[BACTHMa WJIM CTEPHUJIHH JIMCHHU M3AaHIM. JINCTOBU cKkopo cenehu, JaHLEeTacTy 10 JIMHEApHO
naHieractu, ayradku 1-3 (4) cm, mupoku 2-8 (10) mm, Ha BpXy BehMHOM IMIMJbATH WIIH
Kpatko 3a00JbeHu. [To 060ay cy HeHazyOsbeHHU, 0J1aro y3ay»KHO YBH]EHH, UBPCTH, KOXKACTH,
0e3 HCTakHyTMX OOYHHMX HepaBa, Ha JHIy CjajHH, ca o0e cTpaHe TyCcTO TMOKPUBEHU
AJIE3JaHUM JJlakaMa. l[BeTOBM HenmpaBWJIHO JBOYCHATH, Iyradku 8-12 mm, ca KpaTKum
yCTIpaBHUM LBETHUM JIpIIKaMa, 10 3-9 CIIOKeHH y JMXa3WjaHe [[BACTH, y Ma3yXy TOPHUX
nuctoBa. CBH 3ajefHO Tpaje Ha BpXy rpaHa TyCcTe, Ha JeHY CTpaHy OpjCHTHCAaHE, MpHU
OCHOBM Y€CTO HCKHJaHe, Kiacojuke 1Bactu ayrauke 2-10 (15) cm. Yammna je nesacTa,
I'yCTO TIOKpHUBEHa Majbama, 4ecTo JbyOudacrta. YammyHa 1eB je mpaBa, qyradka 3-5 mm, ca
15 nepaBa, xnapemo dyammie je rosno. Yammunux 3ybama je 5. Kpynuma je BehmHom
JpyOMuacTa Wiy 1miasa, pehe pyxkudacra wim Oena, rpalena ox 5, Hajsehum neinom cpaciux
nuctuha. 'opma ycHa KpyHHIIE je BpJO KpaTKa, CKOpO IIpaBa, jajacTta, Ha BPXYy YyCEUCHa,
CroJjba IOKPHUBEHA KpaTKuUM Jyulakama. Jloma je HajMame AyIUIo OyXka, TPOPEKH-EBUTA.
Cpenmu pexarm je OIMPOK, Ha BPXY YcedeH M Ha3yOsbeH. LIBer caapxu 4 mpaiiHuka, mpu
yeMy Cy IMpeambH MPAIIHUI CaMO MaJlo Iy’KH O] YHYTpAIllbuX, CBU jaKO M30aYeHH H3BaH
kpynute. Ctyouh je myxu on npamuuka. [Imoguhu (opammuiie) cy jajacTo-4eTBOPOYTIIACTH,
IDyrayky OKo 2 mm, riaTku, Mpke 0oje. L{sera VII-VIII mecena.

Cranumre: Pacte ce Ha CyIIHUM, jaKO OCYHYaHUM CT€HaMa, Ha CHPOMAITHUM CyBHM
MalIkaIMa, TIpe CBera Ha KPeUmhadKoj TOAT03H.

Onmre pacnpocTpameme: Llenrpanna, jy)xHa u jyrouctouna EBpona, Menurepan,
KaBkas, nentpanna Asuja u Mana Asuja.

IIpumena y TpaauuuoHajHoj MequuuHu: Hyssopus officinalis mpenacraBmba 1006po
no3Haty OWJpKYy KOja WMa AaHTUMHUKpPOOHE, AaHTHBHUPYCHE, KapMHHATUBHE H Oiaro

cra3MoJuTHYHE edekTe. Y HapOoIaHO] MEAWIIMHH, HAA3EMHHU JIEJIOBH OMJBKE CE KOPHCTE KOJ
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XPOHUYHOT OPOHXHUTHCA U acTMe, a fenyje u kao antucentk (Tymnakos, 1997; Tacuh u cap.,
2004).

IMonaum o puToxemMujckum cBojcTBMMA: Buiie aytopa je mpeactaBuiio pesysraTe
UCIIUTHBAaka XeMHUJCKOT cacTtaBa OusbHe BpcTe H. officinalis. I3onnHokaMdoH, mpucyTa y
HAIlleM Y30pKYy ca BEJTMKUM yzaenoM (22,7%), ce Hala3u U 'y paHuje UCTPAKUBAHUM y30pIHMa
eTapckor yiba H. officinalis ca noxamurera y Urtamuju, Upany u Typckoj (43,3% 57,27% un
22,1%) (Mazzanti u cap., 1998; Kizil u cap., 2010; Mahboubi u cap., 2011). C apyre ctpane,
nuHOKaM(GOH KOJU je y paHUjUM HCTpaXKHBAmbHMa JETEKTOBAH y BEIUKOM MPOICHTY
(44,4%), xao u BapujereT IUC — nuHOKaMpoH (42,5%) u Tpanc — nmuHokampon (14,1%)
(Mazzanti u cap., 1998, Mutuh, bBophesuh, 2000) y Hamem ysby HHUCY OWIM NMPUCYTHH.
HajmpucyTHuja komnoHeHTa y HamieMm Y30pky, 1,8-umneon (49,1%) je Ouna aerekroBaHa
caMo y y30pky H. officinalis var. decumbens ca noxanurera y ®panuyckoj (12,3 %)
(Mazzanti u cap., 1998). Omnucano je u erapcko yibe H. officinalis ca cneunpuaHum
cacraom: TUMON (18,95%), B-OmcaGonmon (10,62%), kapBakpon (7,73%), H—moackaH
(5,23%), xapuodunen (4,96%), opro—aueranuzon (4,72%), xamdop (3,47%), KymuH
annexun (3,22%) u cnarynenon (3,02%) (Dehghanzadeh u cap., 2012).

Etapcko yibe OwspHe BpcTe Hyssopus officinalis TpUKyIUbeHE Ha TEpeHYy Y
jyrouctouHoj Anamonmuju, Typcka, je moka3saino ciady anTruokcunatuBHy aktuBHOCT (Kizil n
cap., 2010). ®duroxemujcka cTynuja Haa3eMHUX nenoBa H. officinalis mopexkiom u3 Kune
JOBEa je 0 U30Jaldje JBa HOBa M JIEBET OJf paHH]je TNOo3HATUX (IIaBOHOMIA.
AHTHpaJMKaJICKa aKTUBHOCT OBUX KOMITIOHEHTH onpehena je DPPH meronom. YTBpheno je
Jla UCTIMTUBAHE KOMIIOHEHTE MOceayjy OWTHY aHTHUpagukaicKy aktuBHocT (Wang u Yang,
2010). Ebpaxumsaznex u capagaunu (2010) cy KOpUCTHIN IIECT Pa3INuUTUX in Vifro MeTolia
3a yTBphuBame aHTHPAIUKAICKUX U aHTHOKCHJIATUBHUX CBOJCTaBa METAaHOJHHUX €KCTpakara
Hag3eMHux aenoBa H. officinalis L. var. angustifolius. icnuTuBaHu €KCTPaKTH Cy MOKa3alu
AHTUOKCHJIATUBHY aKTUBHOCT y pacmoHy oj cpeame 1o jake (Ebrahimzadeh u cap., 2010).
AHTHOKCH/IaTUBHA aKTHBHOCT €TAaHOJIHHUX EKCTpakaTa ILBETOBA, JINCTOBA W cTaOJpuka H.
officinalis var. angustifolius bila je ispitivana razli¢itim in vitro metodama (Alinezhad u cap.,
2013). ExcTpakTu cy nokasaiau 1o0py aHTHOKcHIaTUBHY akTUBHOCT. ICsg kon DPPH TtecTa je
omo 148,8 ng/mL ko nBetoBa, 79,9 ng/mL ko crabseuka u 208,2 ug/mL xox nuctoBa. CBu
eKCTPAKTH Cy ToKasamu cpensy Fe’™ xemartny crocobrocr. Jyammma u Buepa (2005)
OLICHUBANIM CYy AaHTHPAJMKAIHY AaKTUBHOCT W PEOyKIMOHY MOh ekcrpakata Bpcre H.

officinalis mpu 4eMy Cy EKCTPakTH Cy HMaJId BHCOKY AKTUBHOCT MO 00a HMCIHUTHUBaHA
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kpureprjyma (Ludmila u Viera, 2005). Ocum Tora, o GeHOTHUX KUCETUHA, TajTHa KUCEIHNHA
ce TIoKa3ajia Kao HajaKTHBHHja KOMIIOHEHTA Y BE3HMBamy CIOOOJHUX paJuKala, a KoQerHcKa
KHCceNnHa je uMmana HajBehy penykumony moh. Meranonnu exkcrpaktu H. officinalis cy
uMalM Ooraty pasHOBPCHOCT (DEHOJHMX KOMIIOHEHAaTa, HApOYUTO Yy XJIOPOTCHCKOM,
MIPOTOKATEXUHCKOM, (DEepYIMHCKOM, CUPUHTMHCKOM, M-XUIAPOKCHOEH30j€BOM M KO(EHHCKOM
KHCEJIIMHOM, a 3aTUM W BAaHHWJIMHCKOM, I-KyMapHHCKOM, PY3MapHHCKOM W TE€HTHCHHCKOM
kucenmnHoM (Murakami u cap., 1998; Varga u cap., 1998; Kochan u cap., 1999; Zgorka u
Glowniak, 2001).

Iomaum o0 aHTUMUKPOOHOj akTUBHOCTH: Hekonmuko cryamja ce GaBWIIO
WCTIUTHBAaKkEM aHTUMUKOPOHE aKTUBHOCTHU Bpcte H. officinalis, Ha OCHOBY KOjU c€ JOILIO 10
3aKJbyYKa Ja XEMOTHUIIOBU ojipel)yjy aHTUMUKPOOHY aKTHBHOCT €TapCKUX yJba OBE OWIbHE
BpcTe. XeMOTHII Momyanyja ca jgokaiaurera y Mpany koju je canpxkao kamdop (10,3%—
53,3%) u xpuzantenun auerat (4,3%—22,5%) je aHTUOAKTEPHjCKH Jel0Bao ciabo wiu
yommte Huje nenoBao (Dehghanzadeh w cap., 2012). Jlpyru xeMmoTwm momyJamuja ca
nokanurteta y Typckoj, Utanuju u Upany koju je cagpxao uzonunokamponuHoH (39,3%),
nuHokaMpoH (44,4%) u umsonuHokamdoH (57,27; 22,1 u 43,4%) je mokazao 3HaAYajHY
antubaxTepujcky aktuBHocT (Kizil u cap., 2010; Mazzanti u cap., 1998; Mahboubi u cap.,
2011). Trehm xemotum nomynanuja ca jokanutera y ®pannyckoj u Urammju (H. officinalis
var. decumbens), je campxao y HajBehem mpouenty nuHamon (51,7%) um umao je Gosby
aKTUBHOCT o] octana nBa xemotuna (Mazzanti u cap., 1998). Kizil u cap. (2010) cy y
UCTIMTUBaky aHTHUMUKPOOHOT JeNoBama yiba H. officinalis xOpucTHIM OUCK TUPY3HOHH
meton camio 5 u 10 pul yspa ipotuB cojeBa E. coli, P. aeruginosa, S. aureus, S. pyogenes u C.
albicans. YTBpaWIU Cy jaKo aHTUMHUKPOOHO JIeTIOBar-¢ TIPOTHB cojeBa S. pyogenes, S. aureus,
C. albicans n E. coli, anu HUje NETEKTOBAaHO HUKAKBO JCJIOBaWkE MPOTUB coja P. aeruginosa
(Kizil u cap., 2010). Mazzanti u cap. (1998) cy ucnuTuBanu aHTUMHUKPOOHO IEIIOBAHHE
etapckux yiba H. officinalis v H. officinalis var. decumbens MUKPOIWITYLIIMOHOM M JIHCK
TUQY3UOHOM METOJIOM TPOTHB OakTepujckux cojeBa S. aureus, Enterococcus spp., K.
oxytoca, E. coli, P. mirabilis, Pseudomonas spp., u aBa coja Salmonella spp., ka0 1 IpOTHB
cenam cojesa Candida albicans, C. krusein C. tropicalis. Etapcko yme H. officinalis je
MOKa3aJi0 3aHeMapJbUBO AaHTUMHUKPOOHO JIel0Bamk-e KOJ CBUX COjeBa, JIOK je var. decumbens
JeIIoBa0 camMo y map ciy4dajeBa (Enterococcus spp., E, coli). Oba ucnutmBaHa yJba Cy
MoKa3aia jako MHXHOWTOPHO JENIOBame MPOTHB CBUX cojeBa poaa Candida. Cmatpa ce na

nuHanon u 1,8-1mHeon, Mory na gonpuHecy Behoj aHTUMHKPOOHO] akTUBHOCTHU H. officinalis
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var. decumbens xon OakTepHja, OK je JIMMOHEH 3acCiIyXaH 3a aHTUMHUKOTUYHO JICIIOBAHE
npotuB cojeBa poaa Candida y oba cimydaja (Mazzanti u cap., 1998). Kopumhemem auck
TU(y3HOHE U MUKPOIMITYIIMOHE METO/E BPIICHO j€ TECTUPAHke aHTUMHKPOOHOT JIeOBamha
erapckor yiba H. officinalis mpoTHB pPa3lIUYUTUX MHKpOOpraHu3ama. YJbe je TO0Ka3ajo
3Ha4YajHy aHTUMHUKPOOHY akTUBHOCT mpoTuB ['pam (+) Gakrepuja, kao u nmpoTuB (yHraiHux
cojea (Mahboubi u cap., 2011). Dehghanzadeh wu cap. (2012) cy wucrpaxuBamu
AHTUMUKPOOHO JIeJIOBamk-E €TapcKor yjba H. officinalis mpotuB cienehux MukpoopraHuzama
(S. aureus, E. coli, Klebsiella sp., B. subtilis, Xanthomonas axonopodis pv. citri, Acidovorax
sp., Erwinia amylovora, Streptomyces scabies, P. fluorescens), xopuctehun MUKPOIWITYIIHOHY
W JUCK TU(Y3UOHY METOAy. YJbe je MOKa3allo jaKo aHTHOAKTEPHUjCKO JEIOBAE MPOTHB
Erwinia amylovora wn Klebsiella sp., TOK TpPOTHB OCTaIMX IaTOT€HA HHjE JIETOBAIO
(Dehghanzadeh u cap., 2012).

AHTUMUKPOOHO [IeI0Balkbe METAHOIHHUX eKcTpakara H. officinalis je ucnuTUBaHO U
myonukoBaHo y pamoBuma aytopa Ozer u cap. (2006) u Proestos u cap. (2005), a camo y
cinydajy ucnutuBama Shinwari u cap. (2009) je 3abenexaH 3HauajaH pe3ydTaT Kajua je
METAHOJIHU eKCTpakT H. officinalis Tnpuka3zao0 aHTUMHKPOOHY aKTHBHOCT MPOTHB coja P.

aeruginosa Koju je 6o pe3UCTeHTaH Ha JIeJIOBake AaHTUONOTHKA XJIopaM(eHUKOIa.

Slika 2-4. Hyssopus officinalis L.

2.6.5. Onuure kapaktepucTuke Bpcre Artemisia abinthium L. (Fam. Asteraceae)

Artemisia abinthium (Cnuka 2-5) je BHIIETOIUIIHA, MONYKOyHACTa OMIJbKa, BUCOKA

60-120 cm, ca oapBEHENUM U jaKO TPaHATHM PU30MOM M OpPOJHMM CTEPHIIHUM HM3AaHIUMA.
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Crabpuka je ycmpaBHa, CBO3€JeHa 10 cuBoOena, ca MHOTO JIHCTOBA, TYCTO [TaKaBa,
pasrpanarta. JluctoBu cy ca 06e crpaHe rycto 6eno niakasu. [Ipuzemuan auctoBu cy 6-9 cm
Oyru 1 3-7 cm IIUPOKH, ca TyraykuM JpIIKama Koje HOCe IBOCTPYKO JI0 TPOCTPYKO MEpacTo
nesbeHe JncHe miuoye. OF03ro CUBO3ENIEHH, 010310 CHUBOOENH, Kao M cTabyo ca OpojHUM
KIIe3JaHUM JytakaMa. JIucToBu crabia cy ca KpaTKOM JPIIKOM WU cenehu, ype3aHu win J0
2 myTa MepacTo NEJbeHH, PEKI-EBU IYTYJhacTO JIAHIIETACTH, KPaTKO yHmJbeHH. Ha Bpxy
crabna ¥ OOYHMX TIpaHa Haja3e Cce CJIO0KEHE, PEeJaTMBHO KpyIHE METINYacTe LBACTH,
cacTaBJb€HE O] BEJIMKOr Opoja MosycpepuuHuX 0 jajacTHX IJIaBUYaCTHX I[BacTU. I naBuie
(kanutynymu) cy 2,5-3,5 mm y npedyHuky, MoroOpojHe, Bucehe, Ha KpaTKUM JApIIKama, y
OCHOBH Ca TpPOJCITHUM WM IEIUM JIaHIeTacTUM OouHuM Juctuhuma. Jluctuhu
MHBOJYKpyMa Cy pacrnopelheHu y JBa pela, CUBO CBWJIACTO JAJAKaBU IO MBPIIMHH, HA BPXY
3200sbeHH. Criosbalikby JIMCTHY Cy CKOpO JIMHEapHH, ca TOPHE CTpaHe JUIaKaBH, CUBOOEIH.
VYHyTpalmy Cy HUIMPOKH, TYIH, jajacTH, ca TaHKUM, KOkacTMM obOomom. L[BeTHa joxa je
npeKpuBeHa Juiakama. L{BeToBu cy xkyTu, ca ceaehum jkneznama, CBU LEBaCTU U (DEPTHIIHU.
Cpenuilmy [IBETOBH Cy JIBOIOJIHU, OOOJHHU JKEHCKH, Ca )KUTOBHMA KOJU 3HATHO HaaMalllyjy
oyxuHy KpyHuue. Ilnon je axenuja, 61aro crubolTeHa, roia, aAyradka oko 1,5 mm. Liera
VI-IX mecena.

Cranumre: Pacte Ha pyaepalHMM CTaHWINTAMA, Yy celMMa M Ha mnepudepuju
rpajackux cpeauHa. Hajuemhe ce cpehe mopen myTeBa, y mapio3uma, Ha CTapuM 3UAMHAMA,
aJlu HaceJbaBa U NIECKOBUTA, pel)e cTeHoBUTa MecTa.

Onmmre pacnpocrpame: EBpoma, Asuja u moapyuje ceBepHe Adpuke. Bpcra je
uHTpoaykosaHa y CeBepHy Amepuky u Ha HoBu 3enann.

IIpumena y TtpagumuumoHaiHoj meauumum: busbHa Bpcra A. absinthium ce 'y
TPaJUIMOHATIHO] MEAMLMHU KOPHCTH Kao CpEJICTBO 33 CTUMYJIHMCABE aleTUuTa, Kao
XOJIarOTHK, XOJepeTHK, kKapMuHaTuB U cromaxuk (Tacuh u cap., 2004). Takolhe, nokazyje u
aHTUMH(IAMAaHTOPHE ¥ AaHTUXEIMUHTHYHE eeKTe U UMa yIoTpedy y Jeuermhy paHa U eKleMa
(Acenos u cap., 1998).

Ionaum o ¢QuToxeMHjcKUM CcBOjcTBUMA: XEMHJCKH CacTaB €TapCcKOT yJjba
A.absinthium je MCIMTHBAH O] CTpaHE HEKOJHMKO HCTpaxkuBauya. Ha oCHOBY nocamamrmux
UCTPAXMBama JIOKA3aHO j€ Ja XEMHUJCKU cacTaB €TapcKor yJjba A. absinthium Bapupa y
OJTHOCY Ha TMOJHEO0/be Ha KOoMe pacTte. Tako je y OOMMHO] CTynuju Koja ce OaBuia
HCIIUTUBAKEM XEMHU]CKOT cacTaBa yJjba A. absinthium ca pa3nmu4uTHX reorpadckux moapydja

y EBpomnu youeHo 5a cy IJlaBHE KOMIIOHEHTE Yy yJbMMa u3 EcToHHMje Omnu MOHOTEpHEeHU
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(cabunen u mupieH — 21,2% u 25,6%), kao u 'y Mahapckoj, [lIkorckoj, MonaaBuju (cabuHeH
u mupneH — 9,2 u 38,9%), Ok je Benuka KOHIEHTpaluja enokcuonumenea (22,1%)
nponahena y y3opauma u3 Pycuje (Orav u cap., 2006). Unansa ca capagaunuma (1983) je
neGHUHUCA0 HEKOJIMKO KapaKTCPUCTHYHHMX XEMOTHIIOBA yJba A. absinthium xoja pacte Ha
pa3nuYUTUM JoKanuTeTuMa y EBponu: ysba Gorara caOMHEHOM M MHUPLIEHOM, yJba Oorara o-
1 B-TyjoHOM, yJba OoraTa ermoKCHOIMMEHOM | yJba Oorarta (E)-cabuHm aneratoM. Takohe cy
nponahene u Heke memraBuHe oBux xemortumnosa (Chialva u cap., 1983). YV HOBHje Bpeme cy
MPEJICTaBJbeHU HOBH XEMOTHUIIOBH €TapCKOT yiba A. absinthium: caOWHWI alieTat + TyjOHU H
caOunmn anerat + (3)-enmokcuouumen u3 JlurBanuje (Judzentiene u cap., 2012); cabunen +
MUpILeH + Xpu3aHnteHun anerar u3 Typcke (Baykan Erel u cap., 2012); B-nunen + B-tyjon
(Rezaeinodehi u Khangholi, 2008); (3)-enokcuonnuMen + xpu3aHTeHmI anerat u3 Opanirycke
u PB-tyjoH + (3)-enokcuonumen u3 Xpaarcke (Juteau u cap., 2003); 4ucT B-TyjoH XEMOTHII U
B-tyjon + muc-enokcuonmMeHn xemotun (bmarojeBuh u cap., 2006) u cabunen + a-
denannpen + cabuawn amerar (MwuxajumoB-Kperes u cap., 2014) w3 CpbOuje. VY
HCTpaXHBakbUMa yJba M3 y30paka ca JIokanuTera y MHIMju Kao TJIaBHE KOMIIOHEHTE yiba CY
JeTeKTOBaHe OOPHEOI + METHJI XMHOKUAT + U3000pHMUI aneTaT + B-rypjyHeH + kapuoduieH
okcu (Rajesh, 2013).

Jlocajamimyu  pe3yiaTaTd O aHTHOKCHJIATUBHO] AaKTUBHOCTU €TapcKor yJjba A.
absinthium cy npencrtaB/beHH y paay MuxajwioB-Kpcres u capagaunu (2014), roe je
nomohy ABTS m DPPH Tecra yTBpheHa 3HauajHa aHTHOKCHJATHBHA AKTHBHOCT yJha OBE
OWJbHE BpCTE.

IMoxaum 0 AHTUMUKPOOHOj AKTUBHOCTH: AHTUMUKPOOHA aKTUBHOCT €TapCKOT yJba
A. absinthium ipoyaBaHa je y BUIIIe UCTpaxkuBama. Baykan Erel ca capagaummma (2012) je
Kopuctehu auck audy3uoHn METO/I, J0IIa0 0 pe3yJiTaTa mpemMa KojuMa y30paK yjba KOju Cy
OHHU TECTHUPAJIU HHje MOKa3a0 aHTUMUKPOOHY aKTUBHOCT NMPOTHB coja P. aeruginosa, 0K je
conmuaHo aenoBanio Ha cojeBe S. aureus u C. albicans. 3paxeHO aHTUMHUKPOOHO JCIIOBAHE
MOKa3aJi0 je €TapCcKO yJbe MeNMHA JIECTHIOBAHO M3 OMibaka ca nBa jokanmuteta y CpOuju
(Mokpa u ob6ana Hwumase) (bnarojeBuh u cap., 2006). Yma ca o0a jokanurera cy
UCTIIMTHUBaHA JUCK AU(PY3MOHMM METOJAOM M TNPH TOME Cy IpUKazaja BeoMa H3PaXKEH
MHXUOUTOPHU edeKkaT mpemMa TEeCTHpaHHUM MHUKoopranusmuma (E. coli, S. enteritidis, P.
aeruginosa, K. pneumoniae, S. aureus, C.albicans, A.niger), npu 4yeMy je yJbe OMJbaKa ca
obasie Humage moka3ano HE3HATHO jady aKTHMBHOCT NMPOTHB CBUX MHUKOOpraHH3ama, OCUM Y

ciyuajy E. coli u S. aureus. Y uctpaxxupamwy Juteau u capannuka (2003), Teuno 1udy3uoHOM
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METOZIOM j€ HCIHUTHUBaHa AHTHMMUKPOOHA AaKTUBHOCT €TapCKOT yJba TEJIMHA MOPEKIOM U3
@®paHItycke ¢ 003UpOM J1a OHO HHje CaapKajo TYjOHE Kao yJbe TMOPEKIOM U3 XpBaTCKE.
[IpernocraBiba ce MAa je YIOpaBO HEOOCTaTaK TyjOHA pasjior TMOTIYHOT HEAOCTaTKa
aHTHOAKTEePHjCKOT JIeJIOBamka OBOT yJba MpoTuB E. coli, S. aureus u Enterococcus hurae, 1ok
je moka3zano onpeheno maxubutopHo nenoBamwe npotuB C. albucans n  S.cerevusuae var.
chevalueru.

AHTHOAKTEepHjCKa aKTUBHOCT METAaHOJHHMX eKcTpakata A. absinthium mpe3eHTOBaHA
je y pany Baykan Erel m cap. (2012). [lerekroBaHa je aKkTHBHOCT NpoTuUB E. coli u
P.aeruginosa, nox TpPOTUB OCTAIMX TeCTUpaHHUX cojeBa (S. aureus, S. epidermidis, S.
typhimurium, E. faecalis, Enterobacter cloacae) exctpaktu HHCY nenoBaimn. Mehytum, y
JEHO] CTYyAM]U j€ TPE3CHTOBaHA J00pa aKTUBHOCT METAHOJIHHUX €KCTpakara, y HEKHM
ciryyajeBuMa (mpotuB cojeBa K. pneumoniae w E. coli ) oHM Cy ce MOKa3alM jauyuM O]
pedepentHux anTuOnoTuka (Sengul i cap., 2011).

VY 1ocTymHOj nUTepatypu HUCY Hal)eHHM MOJamy O aHTMOKCHIATHBHO] aKTUBHOCTH
METAaHOJIHUX eKcTpakata A. absinthium, Tako Aa cy pe3yJTaTd NPE3ECHTOBAHU Yy OBOJ
JUCEpTalUjy IPBHU KOjU CE TUUY OBE BPCTE aKTUBHOCTHU OMIbHE BpcTe A. absinthium. [lonanu

cy ny6smkoBanu y pagoBuma Crankosuh u cap. (2015) u Crankosuh u cap. (2016).

Slika 2-5. Artemisia abinthium L., Ha ctanumry ko Humike bame
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2.6.6. Onre kapakrepuctuxke Bpcre Achillea grandifolia Friv.(Fam.Asteraceae)

Achillea grandifolia (Cnuka 2-6) je Bumeronumnima Oubka, ca ckpahennm, myzehum
pusomom. Crabsbuka je jenHocraBHa, BucuHe 40-100 cm, mpocta WM camMo Ha BpXy
pasrpaHara, MpeKpuBeHa cMehUM MM CHBUM MPOCTHM JUIakama, oOpaciia JHCTOBHMA JI0
Bpxa. JIUCTOBM Cy penaTMBHO KPYINHHU, NMPEKPUBEHU MPOCTUM TPHICTIIUM H IKIC3TAHUM
mrakama. OHM Cy jajacTo U3AYXKEHHU, TyOOKO Ype3aHH 10 MepacTo JIeJbeHH, ca 00e CTpaHe ca
o 4-8 pexxmeBa. PexxmbeBr KIMHACTO JAHIETACTH, 3yIMYACTH, CIYIITA]y C€ HU3 PaXUC JIUCHE
wiovye. [maBuie (kamutynmymu) mHOroopojHe (80-150), pacmopehene Ha BpXy TriIaBHOT
ctabna miau Ha orpaHuuma. Ilupoke cy 3-5 mm, y 0a3u KOHYCHO Cy)KEHE, NMpPEKpUBEHE
MPOCTUM U JKJIE3JaHMM JJlakaMa M OpraHHM30BaHE y rycTe rpomacrte npactu. Jlucruhu
WHBOJIIYKpYyMa JJIakaBH, OJle0 3€JeHH, ca OTBOpeHo cMehuMm, TaHKuM 0O0pyOOoM.
[lojenuHayHM CETMEHTH HMHBOJIYKPYMa Cy TECHH, EJIMITHYHOr IO JIAHIETAcTOr OOJHKa.
Jesnmuactu, nepudepuu 1BeToBU cy Oene 0oje, MmanooOpojuu (4-5), 1,2-1,5 mm myrauku, Ha
BpXy ca TpU HEjacHa 3yMiia. YHyTpallkbi BETOBU Cy MHOTOOPOjHH, IIMIIMHAPUYHH, HA BPXY
MPOUIMPEHH, Ka0 W OCTalld JEJOBU IIBACTH, Ca JKJIE3AaHUM Tpuxomuma. L[BeTHa jnoxa je
MOJTyJIONTacTa 0 0J1aro KOHUYHO MCITyIueHa, ca MpeKacToM MoBpuIMHOM. [1mox je axenuja,
OOpHYTO jajacTor J0 eMUNTUYIHOT 00yKa, cMeha, 1-1,2 mm ayrauka. [[Bera B-BUUW mecena.

Cranumre: 3acemeHa, CTEHOBHTA, YMEPEHO BIIaXHA JI0 CyBa MeCTa y MIymMama
MJIAHUHCKOT M Opjckor peruona. Yecra mehy O610xkoBHMa cTeHa y mrymama.

Onure pacnpocTpameme: Hacrtamyje IeHTpaiHe W jyKHE JeioBe baiakaHCKOT
nonyoctpBa (Anbanuja, byrapcka, I'puka, Makenonuja, Cpouja) u 3anagnu geo Mane Asyje.

IIpumena y TpaaunuoHaanoj meauuuau: Etapcko yise A. grandifolia auje uecto y
yInoTpeOu y TpaJAWIIMOHATHO] MEIHIIH, AT Ha OCHOBY IpOyYaBamka XEMH]CKOT cacTaBa yJba,
cazHajeMo Ja y jedumbemha NPUCYTHA y HBEMy HMajy J0Ka3aHa aHTHXEIMHHTUYHA U jaka
aHTUMUKpOOHa cBojcTBa (PamymoBuh m cap., 2010). OHo ce y Hapoay ymoTpeOJsbaBa Ha
CIMYaH HayuH Kao ©u kon A. millefolium: 'y nedewy pa3nuuuTux mpodiema
racCTPOMHTECTUHAIIHOT TpakTa, 3a MO0OJbIIAFKE AameTHTa, 3a CHOJbHY ymHoTpedy Kao
AHTHCENTHK, Ka0 U KOJI yTana.

Iopaum o ¢QurToXeMHMjcKMM CBOjcTBHMA: XEMHUJCKUM CAacTaBOM ETAPCKOT YyJba
owsbHe Bpcte Achillea grandifolia 6asumm cy ce Suleimenov u cap., (2001) u Pagynosuh n
cap., (2010). Erapcko yme A. grandifolia mopexinom n3 KazaxcrtaHa kao HajaKTUBHH]E

cyncranie je umano P-nuHeH (8,9%), cenun-11-en-4a-on (8,5%), u y-eymecmon (6,3%)
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(Suleimenov u cap., 2001), nox je ysbe mopexsiiom u3z CpOuje MMano Ipyraymju cacraB
(ackapumon 15,5%, o-tyjon 7,5%, xamdop 15,6%, Gopreon 5,2% u (3)-jacMoH 6,4%)
(Pagymosuh u cap., 2010).

V panujoj crynuju, Ilasnosuh u cap. (2008), cy kopuctehu DPPH tect ucnutusanu
eTapcko yibe Achillea grandifolia mopexnom u3 jyroucroune Cpouje (CuheBauka kiucypa)
KOj€ je TIOKa3aJI0 aHTHPAANKAIHY aKTUBHOCT ca Bpexuomhy SCsy ox 6 plL/mL.

[Tomro y mOCTYNHO]j JUTEPAaTYypH HUCMO JIOUUTH 10 IMOJAaTaka O aHTHOKCHIATHUBHO]
aKTUBHOCTM METAHOJHHX eKCTpakata OusbHe Bpcre A. grandifolia, ¥ao u o
AHTUOAKTEPHUjCKOM JICIIOBaYy €TapCKOT yJba U METAHOJIHUX EKCTpaKaTa UCTe BPCTE, MOKEMO
cMaTrpatd Ja Cy OBO MpBU 00jaBJbeHU TMOJAIM O AHTHOKCHIATHBHO] AaKTUBHOCTU A.
grandifolia. Tlonanu cy myb6nukoBanu y pagoBuma CrankoBuh u cap. (2015) u Crankouh u

cap. (2016).

Slika 2-6. Achillea grandifolia Friv.

2.6.7. Onmre kapakrepuctuke Bpcre Achillea crithmifolia W.K. (Fam.Asteraceae)

Achillea crithmifolia (Cnuka 2-7) je BUILIETOAMIIba, 3€JbacTa OUIbKA, BUCOKA 25-50
cm, ca OJpPBEHENNM, BEPTUKATHUM WIM KOCHUM, pasrpaHaTUM pHU30MOM, 0e3 CTOJIOHA.
CrabspHKa je ycrmpaBHA JIO IMOJICTIIA, jeTHOCTaBHA wiH rpaHata, 20-40 (60) cm BHCOKa, ca
MHOTO JIHCTOBA, Mamke WM BHUILE MMPEKPHBEHA TYT'MM IPOCTHM JyUTakama wiu rojia. Jlucrosn
Ccy OOMYHO BYHACTO JUIaKaBH WJIM T'OJIHM, ca OPOjHUM JKJIC3aHUM JjaKaMa, JyTyJbaCTh WU
naHueracTy. [Ipu3eMHH JUCTOBH Cy Ha JaCHUM JPIIKaMa, CUTHO, IBOCTPYKO NEPaCcTO JIeJbEHH

ca JMHEAPHUM JIO JIAHIIETACTHM pPEXIEBUMA, IIUPH O]l CTaOnoBUX. JluctoBm crabma cy

47



Hemarwa Cmanxosuh 00KmMOpcKa oucepmayuja

I'yCTO, IBOJHO MEPACTO JIEJbEHU, PEKILEBU 0JIaro pa3MakHyTH, Ha BPXY YIIHJBEHHU, IO 0001y
HejacHO Ha3zyOJbeHH. JIMCHA oca je yCKo OKpuJbeHa, kpmiana cy 0,5-1,5 mm mwupoka, menor
o6oma. ['opwu McTOBH cTabiia CUTHU]JU, YPE3aHO 10 MPOCTO AesbeHru. OCHOBHE, TJIaBUYACTE
1BacTu MHoroopojHe (50-150). One cy 3-4 mm y npeuHuKy, caKynjbeHe Ha BpXy cTaOJbuKa y
CJIO’KEHE IITUTONMKE (TpomacTe) cBacTH. JIuctuhy MHBOIYKpyMa Cy €IUNTUYHHU, TOJIU WIH
cnabo JulakaBH, KyTO3EJEHH, NPH BPXY OTBOPEHO cMehu, ca MmomympoBHIHHM KOXKACTUM
MapruHama. OO0oaHuX, je3ndacTux nBeroBa 4-6, onu cy 1,6-1,8 mm nmyradku, ca ropme
cTpane 6enu wnu yemthe 6memoxyhkactu, ogo3no 6enu, ynona kpahu 10 CKOpO jeqHaKH ca
MHBOJYKpyMOM. lleHTpamHM IBETOBM 1LI€BACTH, JAJE€KO CHUTHHUJH O]l je3MYacThX, Takohe
ManoOpojuu, kytu. [lmon axeHuwja, M3MyKeHa, eNUNTHYHA 10 jajacta, cmeha, oko 1 mm
Jqyradka ca TeCHUM kpuiatuM pyoom. [[sera V-VIII mecemna.

Cranumre: CyniHa KaMEHHTa MECTa U CYBH CTETOJIMKH MAllkhalld Ha KPEUmaky U
CHJIMKATY, CTEIIOJIMKA CTAaHUILTA U KCePO(UIIHE 1Ty Me.

Onmre pacnpocTpameme: bankaHcko momxyocTpBo u cpenma EBpomna (Mabhapcka,
Pymynuja u Cnoauka) u Mana A3swuja.

IIpumena y TpaauumMoHaaHoj Mmeauuuum: Achillea crithmifolia ce y nHapoxy
ynotpebsbaBa Ha UCTU HA4MH Kao U Achillea millefolium: y nedemy paznuuuTux mpoodiieMa
raCTPOMHTECTHHAIHOT TpaKTa, 3a TMOOOJbIIAIKE aleTuTa, 3a CIOJbHY YIoTpeOy Kao
aHTHCENTHK, Kao W Koj ymana. HamsemHm nenoBu xajayuke TpaBe (Millefolii herba),
TPAIUITMOHAIHO C€ KOpPHUCTE Yy BUAY (UHOT Mpaxa 3a Op30 3arespuBame paHa (Tyrakos,
1997), a y mpecoBaHOM CTamy 3a JIeUeHhe KOXKHUX YUPEBa, OTBOPEHUX paHa, eKIleMa U OTOKa
(Asenov i cap., 1998).

IMomauu 0 (PUTOXEMHjCKHM CBOjCTBHMA: XEMHjCKH CAacTaB €TapCKOT yJba BPCTE
Achillea crithmifolia je, 3ajemno ca Bpctama A. nobilis wmu A. millefolium, je panuje
UCIMTUBAH O] cTpaHe Hekux uctpaxusaya (Ilamuh u cap., 2003; Chou u cap., 2013).
JloMyrHaTHE KOMIIOHEHTE Y yibY A. crithmifolia cy oune kamdop 27,6%, 1,8-mmneon 26,5%
" mpanc-xpuzantenmn anerar 18,8%, Mok je y3opak yiba A. nobilis caapxao apTreMusna
ketoH (14,8%) u kamdop (8,2%).

Iloganmu o aHTUMHKPOOHOj akTUBHOCTH: Y pany uctux aytopa (Ilamuh u cap.,
2003) mpe3eHTOBaHA je WM AHTUMHKPOOHA AaKTHBHOCT €TApCKUX YJba OMJBHHX BpCTa A.
crithmifolia uw A. nobilis xoje Cy TOKaszaje jako aHTUMHUKPOOHO JEJIOBame IMpeMa CBUM
TpetupanuM Mukpoopranusmuma (E. coli, K. pneumoniae, P. aeruginosa u S. aureus). Y

CTyIuju Koja ce OaBuia HUCHUTHUBAKEM aHTUMHUKPOOHE aKTUBHOCTH poaa Achillea,
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METAHOJHU eKCTPaKkTu A. crihmifolia Cy y HUCKUM KOHIIEHTpallMjaMa MOKa3ajld aKTHBHOCT
npotuB S. aureus (MIC=100 pl/mL) u B. cereus (MIC=200 pl/mL), anu je anTHOaKTEpHjCKa
aKTUBHOCT HM30CTayia MpoTuB S. epidermidis, S. typhimurium, P. aeruginosa n E. faecalis
(Karaalp 1 cap., 2009).

[Tomamy o aHTHOKCUJATUBHO] AKTUBHOCTU €TAPCKUX yJba U METAHOJIHHUX EKCTpakKaTa
OousbHe Bpcte A. crithmifolia cy o pBH MyT NMPE3EHTOBAHH Y OBOj JJOKTOPCKOj AMCEPTAIH]jH.
OBu momanm cy myosmkoBaHu y pagoBuma CrankoBuh u cap. (2015) u CrankoBuh u cap.
(2016).

Slika 2-7. Achillea crithmifolia W K.

2.6.8. Onre kapaktepuctuxke Bpcere Tanacetum parthenium (L.) Shulz. Bip.

(Fam. Asteraceae)

Tanacetum parthenium (Cirka 2-8) je BUIICTOIUIIIHA, 3eJbacTa Onbka, Bucuue 30-80
cm, ca BpPETEHACTUM, pa3rpaHaTHM, apoOMaTUYHUM KopeHoM. CrTabJbMKa je yclpaBHa,
JIOHEKIIe N30pa3/iaHa, y TOPHEM ey TPOHACcTo pallpeHa, roja, MmoHekaa cMehepykudacra.
JIMCTOBM Cy y OMIIETM CMHUCIY LIMPOKO jajacTor OOJIMKa, ca J0OpO M3paKEHHM JpIIKaMa.
[Tepacrto cy nepeHu, ca 3-5 cerMeHara Koju Cy jajCTH WU AyTYJbacTH, Ha BpXY Tynu. [ opmu
JMCTOBH, TOHEKaa cenehn, mepacTo mim IBOCTPYKO MEPCTO NEJbEHH Ca TMOHEKaa CPaciiuM

CerMeHTHMa. PexmeBU MOCIeqmer pela jajcTd, 4ecTo HazyOsbeHHW. [naBuie penaTuBHO
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KpyIlHe, Ha JAyradykuMm Japmkama, 1,5-2,5 cm y mnpeyHuKy, y paspeheHUM TpomacTuM,
Hajuemthe rTpaHatuMm nBactuMma. UVHBOMyKpyM  moisynonrtactor obmuka. Jluctuhm
WHBOJYKpyMa Cy pacrniopeleHr y BHIE pelioBa, 3€JICHH, JJaKaBH, CyBO KOXACTH, Ca CUTHO
u3pe3aHuM 000/10M, Ha JiehHOj cTpaHM ca TpeOEHOM u OpOJHUM KIIE3AaHUM JAJIaKaMma.
Crnospanismy TUCcTUhM JTaHLETACTH, IUJbATH Ha BPXY, JAOK Cy YHYTpAIlbU AyTYJbacTd U TYIH.
[lepudepan, IBETOBU Cy KpPYyIHH, j€3UYACTH, JTUHEAPHH JI0 IIUPOKO JIAHIETAcTH, Oenu, 5/7
mm ayra 1 2/4 mm mupoku. Cpeaunimy IBETOBU IBACTH CYy JAJEKO OpOjJHHjH, JKYTH,
PEIIAauTBHO CUTHH, MPaBUIIHE CUMETpHUje. AXeHHja je ayrauka 1-1,5 mm, npekpuBeHa CUTHUM
KIle3ama, 4Mrpactor oommka, ca 5-6 pebapa, Mo BpXy ca ca KpaTKHMM KOXacTUM,
Ha3yOseeHM 00omoMm. L{Beta V-VII mecena.

Cranumre: Hactamyje 3acemeHa, yMEPEHO BJIaKHA MecTa, Hajuyemrhe y mrymama,
aJli Ce jaBJba W HA PyJEpaHUM CTaHUIITAMA. YecTo y TUIAHMHCKMM OYKOBUM M JIPYT'HM
TUIIOBMMA ME30(MIIHUX IIIyMa, Ha TOXKAPUILTHMA U IIYMCKUM IporajaMa, 1ojeIHa4yHo U y
KATHAKOBHM IIyMama.

Onmre pacnpocrpameme: Jyrouctouna EBporna u Mana Asuja. MaTpoayKoBaHa y
Cesepny u Jyxxny Amepuky (Yuie).

IIpumena y TpaauuuoHanaHoj Meauuuuum: buwbna Bpcra 7. parthenium ce 'y
TPaIUIMOHAHO] MEIUIIMHA KOPHUCTH Yy JIeYelhy MHIPEHE, 3aTUM BEpTUTa, apTPHUTHUCA,
TPO3HUIIE, MEHCTPYATHUX TpodiieMa, MydHUHE, 3y0000Jbe 1 yjena uHcekaTta (ACEHOB U cap.,
1998; Tacuh u cap., 2004).

Momauu o d¢uroxeMujckuM cBojcTBUMA: lCMTHBAaKEM XEMH]CKOT cacTaBa
eTapcKor yiba omibHe BpcTe 1. parthenium GaBunm cy ce MHOTH ucTpaxkuBauu (Polatoglu u
cap., 2010; Rateb u cap., 2007; Mohsenzadeh u cap., 2011; Izadi u cap., 2010; 2013). ¥V
y3opuuma 1. parthenium ca paBa pa3nuymra JoKanuteTa y Typckoj, Ccy JOMHHATHE
KOMIIOHCHTE Y yJbY Y30paKa ca jemHor Jiokamutera ousne kambop 49%, TpaHC-XpU3aHTCHUI
arerat 22,1% u xamben 9,4%, a y ysby ca apyror jokaimurera kampop 60,8% u kamdpen
6,8% (Polatoglu u cap., 2010). Ciuuan cacraB je OMo U y y3opiuMa ca JokanurteTa y Upany
ca TOMMHAHTHUM KOoMMoOHeHTama kamdop (45%), xpuzantenmi anerar (21,5%) u kamden
(9,6%) (noxanuter Xamenan) u (;okanuret Texepan) kamdop 10,3% —53,3%, xpusaHTeHUT
anerar 4,3% — 22,5% u xkamden 4,1% — 10,4% (Izadi u cap., 2010; 2013). Y xomnapaTuBHOj
CTYAMjHU XEMHjCKOT cacTaBa €TapCKUX yJba JHCTOBA W 1Bactu 1. parthenium w3 Erunra,
riiaBHe KoMmroHeHte cy Owmne kamdop (37,7% u 48,4%) u xpuzanrenun auerat (33,8% u

26,3%) y nuuthy u nuBactuma (Rateb u cap., 2007). Hajmamu nponenar kamgopa (18,94%) je
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O6uo mpucytan y ymy 1. parthenium, y TpeHYTKy LiBeTama, ca Jokaimurera y Vpany
(Mohsenzadeh u cap., 2011).

Ilogaum o aHTHUMHMKPOOHOj akTHMBHOCTH: Hekonwko ayropa je Mpe3eHTOBAJIO
pe3yJTare TeCTUpamba aHTHMUKPOOHOT JIeJIOBama eTapckor yiba T. parthenium. VicnutuBame
AHTUMUKPOOHOT JIeJIOBama €TapcKor yjba 1. parthenium mpoTUB U3a0paHUX OAKTEPH)CKUX
cojeBa (S. aureus, S. epidermidis, B. subtilis, E. coli, S. flexneri, K. pneumoniae, S.
typhimurium, Serratia marcescens) je BpIIEHO y3 moMoh JauCK AuQy3uoOHE |
MUKpOAMIYLIMOHEe MeTozie. ['pam (-) OakrTepuje Cy ce TOKa3ale Mame OCCT/bUBHUM Ha
nenoBame yiba. [Ipoceuan nujamerap nHxuOuUIMoHe 30He 3a ['pam (+) 6akrepuje je 61o Behu
KOJ[ yJba HEro Koj BaHKOMHUIIMHA U ampotepuiinHa b, mok je xox I'pam (-) Gakrepmja 6o
MamHu Hero koa reHtamuimHa (Izadi m cap., 2013). Hctu ayropu cy HCHUTHBAIU
AHTUMUKPOOHY aKTUBHOCT YJba UCTE BPCTE IUCK TU(PY3MOHOM METOAOM TpemMa M3adbpaHuM
naroreauma (B. subtilis, B. cereus, Micrococcus luteus, S. aureus, Yersinia enterocolitica,
Klebsiella oxytoca, S. marcescens, E. coli u P. aeruginosa). Pe3ynratu cy mokasajiu 3Ha4ajHy
pasznuky m3mehy I'pam (+) u I'pam (-) OakTepuja, mpu yemy cy I'pam (+) 6akrepuje (B. cereus
u S. aureus) 6une mHoro ocerspuBHje (Izadi u cap., 2010). Yibe oBe BpcTe je TECTUPAHO U
npotuB 5 I'pam (+) u 5 I'pam (-) cojeBa MUKpOAMIYLIMOHOM MeToaoM. Hajjaua akTuBHOCT je
JIETEKTOBAaHA Y OJHOCY Ha B. subtilis, S. aureus v METULIWIIMH PE3UCTEHTHU S. aureus, Uy
nopehemy ca pedeperTHuM anTHOHOTHIIMMA yiba cy uMaina Behe MIC Bpennoctu (Polatoglu
u cap., 2010).

[Momary 0 aHTHOAKTEPHjCKOj aKTUBHOCTH METAHOJIHUX eKcTpakara 1. parthenium cy
OpBM YT 00jaBJbeHW Yy OBOj JOKTOPCKO] aucepTauuju. Takohle, mo mnpBu myT Cy
MIPE3CHTOBAHU TOJIAIM O AaHTHOKCUIATHBHO] aKTUBHOCTHU €TapCKOT yJba 1. parthenium, NOK je
AHTUOKCHJIATHBHA aKTHMBHOCT METAaHOJHHX EKCTpakaTta OBe OWJbHE BpCTE IPEICTaBJhCHA
camo y jenHoMm paxny (Changqing u cap., 2006). OBu nogauu cy myOJIMKOBaHU Y paJOBHMa
CrankoBuh u cap. (2015) u Crankosuh u cap. (2016).

51



Hemarmwa Cmanxosuli 00KmMOpcKa oucepmayuja

Slika 2-8. Tanacetum parthenium L. Shulz. Bip

2.7. CekyHaapHu MeTa00JNTH OUJbaKa

VYnorpeba Ouspaka y Jeuemy HEKUX 000JheHha je 3aCHOBaHA Ha MPUCYCTBY ojapehernx
cacTtojaka y TUM OwuJbkama. JlaHac je Benmuku Opoj jeIumeHha HW30J0BaH M3 OWJbaka,
CTPYKTypa MM je XEMHJCKH JeTepMHHHCaHa, a (apMaKoJIOIIKO JeJIOBame IMOTBPHEHO.
@®apMakoJIOUIKH AaKTUBHU CACTOjIM OMJbaKa Cy CEKyHAApHH METa0OJHMTH, Tj. MPOIAYKTH
ceKyHIapHor Metabonm3ma. CeKyHIapHU MeTa0oiu3aM TpeAcTaBjba JAUPEKTaH HACTaBaK
MpUMapHUX METa0OJIMYKMX TIpolleca W TOBe3aH je ca KaTaboJau3MOM  W/WJIU
TpaHchopMmaljoM MoJieKysa miehepa, aMHHOKUCEIMHA WJIM MacHHX KHcenuHa. V3BectaH
O0poj cekyHIapHUX MeTabonuTa Mnokasyje ¢apmakonomky aktuBHocT (KoBawesuh, 2004).
[IpucycTBO M aKTHBHOCT ojpel)eHHX eH3MMa je OCHOBHH IIPEIyCIIOB 3a ITOYETaK HEKUX
MeTa0oMukuX Tporeca y OwspbHO] hemwju. Oxppel)eHH TreHHW Cy OATOBOPHH 3a CHHTE3Y
nmpoTrenHa (€H3uMa), a eKCIpecHja TeHa je€ YCIOBJ/beHa TEeHETCKUM U (U3HOJIOMIKUM
dakropuma. Kana ce henmja Hamasm y onTumamHoM (DU3MOJIONIKOM CTalky 32 aKTUBHPAHHE
reHa ¥ CHHTE3Yy €H3MMa, OHJA J0Ja3H J0 MOoYeTKa jeAHOT OnoxeMmujckor mpoueca. [Iponecu
MPUMApHOT M CEKYHJApHOT MeTa0oJiM3Ma Ceé MOTy TeHepHcaTh camo 10 onpehene ase,
OJTHOCHO WHTEpPMEIujepa, TOK Ha Jlajbe METa0OJIMYKEe MpOoIece M CHUHTE3Y Pa3IHuUuTHX
MeTaboIuTa CBaka OMJbHA BPCTAa KOHTPOJIHIIE cama.

JlaHac ce 3Ha J1a CeKyHJapHU METaOOJIUTH UMajy yJIOTY Yy aJanTaiuji OMJbHUX BpCTa
Ha pa3JInuuTe €KOJIOMIKEe (paKkTope M Ja Cy yNpaBo OHU YTUIIAJIW Ha OINCTaHaK BpcTa (ydemrhe
y mporiecuMa koju oMmoryhasajy hennjcko nucame U XOPMOHCKY aKTHBHOCT, UTH.). UMajy u

3alITUTHY YJOTY 3aTOo INTO CBOjOM akTUBHOmIhy crmpeuyaBajy uH(eKIuje Ounsbaka
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OakTepwjama, TJpbMBaMa M BHpYCHMMa, ILITUTE O] NPEKOMEpPHE J103€ YITpasbyoudactor
3padema, MPEKOMEPHE TpaHCTIMpaIdje U IPYTHX HEMMOBOJHHHUX €KOJOMKUX (hakropa. Takohe,
KpO3 CTBapame CEKyHJapHUX MeTa0oJIMTa C€ MHAKTHBHMPAJy U JENOHY]y IITETHH NMPOLYKTH
OWJbHOT MeTa0OoNMM3Ma, a IOKA3aHo je J1a UMajy U aJeJIoNaTcKy YyJory.

[TocToju BHIIEe BpCTa CEKyHAApPHUX METAabOIMTa KOJU C€ PA3NUKYjy MO XEMH]jCKOM
cacTaBy, a Kao HajBOKHU]E M3][BajaMO ajKajouse, peHoie u TeprieHe.

AJIKaI0MIH TIOCeayjy M3pa3uTy (papMakoJomKy akTHMBHOCT. CTpyKTypa ajkajlouja
je ToCIy>KWila 3a CHHTE3y HEKUX JIEKOBUTHUX CYNCTaHIM (MOp(QUH - aHAITEeTUIM; KOKauH -
JIOKAJTHM aHECTETHUIIM; XMHUH - aHTHMaJapulH, TYOOKYpaHUH - MHOpPEJIAKCaHTH, KOJCHH -
aHTUTycuIM). Mehytum 300r CBOje OTPOBHOCTH, JaHAc ce OWIJbKE KOPHUCTE CaMO Kao
CHUPOBHMHE 3a €KCTPAKIM]y aJKaloHaa, a PEeTKO 3a IpaB/beHE TrajleHCKUX mpenapata. Ilo
CB0jO] XEMM]jCKO] MIPUPOAU alkamouau ce MelycoOHO BeoMa pasiuKyjy, ajld je MPUCYCTBO
a30Ta y )b UXOBOM MOJICKYJTY 3ajeJHIYKA KapaKTEPUCTHKA CBUX aJKAJIOH/IA.

AJKanouay ce mpuMemYyjy y cienehe Tepanujcke cBpxe:

1. nenoBame Ha IIHC - mempecuBHO (MOp(QUH, CKOMOJAMHH) WJIH CTUMYJATHBHO
(cTpuxHHH, KOhEHH)

2. nenoBame HAa AyTOHOMHHM HEpPBHU CHUCTEM - CHMIATOMHUMETUIM (edenpuH),
CHUMITATOJMUTHLM  (JOXUMOWH, €proT ajlKaJOWaAW); TapacHMIIATOMUMETHIN  (€3€pHH,
MTUJIOKAPIINH); AHTUXOJUHEPTHUITN (aTPOIMH, XHOCIIHAMIH); OJIOKaTOpH TaHTJIHja (CIapTeHH,
HUKOTHH)

3. anecte3upajyhe nenoBame (KOKanH, Kypape-aiKalouan)

4. IUTOTOKCUYHO JIEJIOBAKE¢ (BUHKPUCTHUH, BUHOJIACTHH, KOJIXUIIMH)

. IeTIOBam-¢ Ha W3a3MBavya Majapuje (XMHUH)
. aHTHAPUTMH]CKO JIeJIOBakbe (XUHUIMH, ajMaJIiH)
. aHTHOAKTEPHjCKO JenoBame (0epOeprH, XeIUIOHIH)

. aMeOOIUTHO JIeJIOBahE (EMETHH)

®deHoJIHE KOMIOHEHTE TIPE/ICTABIbAjy Pa3HONMKY TPYIy CEKyHAApHUX MeTal0oJHuTa
Ousbaka KOju UMajy pa3InuuTe CTPYKType U pyHKIje. DeHoHe KOMIIOHEHTE ce cMaTpajy 3a
HajBa)XHU]y, HAjOPOJHU]Y U HAjpaCIPOCTpambCHU]Y TPYIY jeubema y OMbHOM napcty. OBe
CYIICTaHLIE C€ CHHTETHINY W TOKOM HOPMAJIHOI pa3Boja OWJbKE, Ka0 M MNPUIHKOM
HEMOBOJHHHUX CHUTYaIlMja Kao INTO Cy Ha mpumep, ctpec mwin YB 3paueme (Naczk, Shahidi,

2004). ®eHoiHE KOMIIOHEHTE MMajy apOMaTHYHH MPCTEH 3a KOjU j& Be3aHa jeJHa MW BHUIIIE
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XUIPOKCHWIIHUX TpyNla U HBUXOBA CTPYKTypa MOXKE Ja Bapupa OJ jeAHOCTABHOT (hEHOIHOT
MOJIEKyJIa 0 KOMIIEKCHOT BHIIEMOJIEKyJIcKor monuMepa (Balasundram u cap., 2006). One
MOry OuTH Kiacu(HKOBaHE MO CBOjOj PacCTBOPJHUBOCTU Y BOAM (pacTBOpJbUBE - (DEHOTHE
KHCENHHE, (CHUITPONIPAHOUIN, (ITABOHOUIC U KBUHOHE; M HEPACTBOPJbUBE - KOHJICH30BAHU
TaHWHU, JIUMTHUHU W Xuapokcu muMmerHa kucenuHa) (Rispail u cap., 2005). denonne
KHCEIIMHE C€ MOTY IMOJCIUTH Ha JBE TPYyINC jelUbEHha: jeANEHha XHIPOKCH LHUMETHE
KHCEJIMHE W JeIUbEemha XUIPOKCH OeH3oeBe kucenune. diaaBoHommu ce nene Ha 10 kmaca
jenumema: (rnaBoHu, ¢raBaHOHW, (raBOHONM, (IABAaHOHONM, KATEXWHHU, AHTOILIMjaHH,
JICYKOAHTOIMjaHUANHY, XaJKOHM, JUXUIAPOXAJIKOHM U aypoHH. OBa jeaumema cy
Haj3acTyIubeHHja y paszHoMm Bohy (Haminiuk u cap., 2012). OHa cy mnpemno3Hata Kao
Jenumbemha aHTHOKCUAATHBHE CTPYKTYpE MO3HATE TI0 CBOjO] CIIOCOOHOCTH J1a BE3y]jy 1000 1HE
panukaie Koju HacTajy y JbyJICKOM OpraHM3MY M KOjU Cy OJITOBOPHH 332 OKCHJIATHBHH CTPEC U
3a HacTaHaK KapJIUOBACKyJIapHMX OojecTH (arepockiepose, cpyaHe HWHCY(UIHjeHIH]e,
xuneprensuje, uta) (Munaguaosuh, 2015). Jlo ganac je mo3Hato mpeko 8000 pazmuauTHx
(eHOMHUX JeUIEeha KOje JbyAM KOPHUCTE Y CBOjOj MCXpaHHU, a KOJH C€ Hayla3e y I[PBEHOM
BOhy, LUPTyCcHMMa, YOKOJAAU, LIPHOM U OeJloM NyKy, YajeBUMa, nmuBy BUHY, uth (burosuh,
2013). denonHEe KOMIIOHETE Cy 300T TOra Mperno3HaTe M Kao 3HadajHU (HaKTOPH 3a JbYJCKO
3apaBibe. OcuM TOra, (DEHOJHE KOMIIOHETE TMOCEAYjy W aAHTHUMHUKPOOHY aKTHBHOCT.
d1aBOHOMIM CYy TIO3HATH IO CBOjUM aHTHMHKpOOHMM cBojcTBUMa (Karaalp u cap., 2009), a
onpehern moiudeHoNn Cy MPErno3HaTH Kao MOTEHIIMjaJTHU HOBU TMPUPOJIHH KOH3EPBAHCH Y
XpaHW, ajqu U Kao Moryhe HOBe KOMIIOHETE y pa3BHjamy CpeicTaBa 3a 00pOy NpOTHB
MYJITHPE3UCTEHTHUX cojeBa Oakrtepuja (Daglia, 2012). JlokazaHo je 1na KOHIEH30BaHU
TaHWHU, TIPOAHTOIWjaHUIMHH, aHTOIMjaHH ¥ (JIABOHOJIM MTOPEKIIOM U3 Boha, MOTY Jia JeITyjy
Ha Oaktepujcke Bpcte poaoBa Helicobacter, Salmonella, Staphylococcus, Escherichia wn
Campylobacter n a ce Ha Taj HAYWH MOTY CIPEYUTH pa3He MH(]EKIHje YPUHAPHOT TPAKTa,
xenyna, uta. OBe (eHOIHE KOMIIOHEHTE CYy BPIIWIE AECTa0MIN3AIN]y U TIepMeadIn3alujy
[UTOIIa3MaTCKe MeMOpaHe OakTepuja, WHXHOUIM]Y eKCTpamenyJapHuX SH3UMa, JUPEKTHO
Cy yTUIaIM Ha MeTabonm3aMm OakTepHwja, Ka0o W Ha pa3rpajllkby XpaHbUBHX MaTepHja
noTpeOHUX 3a BHUXOB pa3Boj (Puupponen-Pimia u cap., 2005). Uctu ayropu HaBome na
CTENEH XHUJIPOKCUIALMje MOXKE YTHIIATH HA aHTUMHKPOOHHU MOTEHIHUjall YUCTHX (DEeHOTHUX
jenumema U aa nosehame Opoja XMIPOKCHWIIHUX Tpyla yTHUe Ha moBehame aHTHMHUKpPOOHE
crocoOHOCTH. MehyTuMm, 3akibyueHo je aa (eHONHEe KHCEIHWHE Jaenyjy camo Ha ['pam (-)

6axtepuje (Puupponen-Pimia u cap., 2001).
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TepneHouanM WM TEepHEHH NPEACTaB/bAJy jeAHY O HajOpPOjHHjUX TIpyma
CeKyHIapHUX MeTabonuTa Ousbaka. Pyxudka je 1953. rogune paszjacHro HauyuH (GopMHparmba
paznmuuuTuX BpcTa TeprieHa. OH je 3aK/by4Ho J1a U3 aKTHUBHPAaHE MEBAJIOHCKe Kucenuue (3,5-
JTUXUIPOKCH-3-METUII-BaJIepUjaHCKe KHCEIMHE) HacTaje n30 MeHTeHWInupodocdar u Hberos
tayromep numerunamwinupodocdar. OH mpeacTaBba MOYETHY jEAMHUIYY HA KOJy c€ aaupa
nenTeHmwmupodocdar. tbuxoBuM nmosesnBameM HacTajy (hochopunoBann (CS5) H aIKOXOIU
n To: repanwmupodochar Kao NPEeKypcop MoHoTeprieHa; ¢apHe3uanupodochar kao
IPEKypCOp CECKBUTEPIIEHA; TrepaHwIrepaHuanupodochar Kao MPEeKypcop AUTEpICHA;
repanuidapuesunupodocdat kao npexypcop cecrepreprieHa (Kosauesuh, 2004).

Ha ocHOBY OCHOBHOT CKelleTa MPUPOTHH TEPIIEHH Cy MOACJbEHH Ha!

1. MOHOTEpIIEHE - peryJapHu (UCHapJbUBU MOHOTEPIIEHU Cy CACTOjLM €TapCKOT YJba U
OJICOpE3HMHA, @ HEeHCIIapJbUBU MOHOTEPIEHH Cy MPOJOM]IM, arIUKOHU TOPKHUX XETepo3uaa U
BaJICOTIOTPU]jATH); UPETYJApHU (jaBJbajy Ce€ Y MUPETPHUHUMA); 2. CECKBUTEpIIEHE (HCTIapJbUBU
CECKBUTEPIICHU Cy CACTOjIM €TapCKUX YyJba, a HEUCIIApJPUBH ce Hajuenthe jaBibajy y oOIHKY
CECKBUTEPIICHCKUX JIAKTOHA); 3. AUTEpIICHE (CacTojild Cy CMOJIa, a jaBJhajy C€ M Kao
ankanouan); 4. TpuTepreHe (cacTojuu Cy cMoja, a jaBjhajy c€ M Kao CIOOO0IHH, Kao
CalOTeHMHM CaloOHO3UJa M arjIMKOHM XeTepo3una); 5. TeTpareprneHe (KapoTeHouam); 6.
noyiTeprieHe (mpase ryme, Kayuyk).

Erapcka yJpa mpenctaBspajy crienuduyune, Hajuemhe TeyHe IpoayKTe OMJBHOT TKHBA.
To cy Bullle WK Mamke CI0KEHE CMEIle PA3INYUTUX UCHApJbUBUX MOHO MJIM CECKBUTEPIIEHA
U (EHWINPONAHCKUX JeIUbEeHha. AKTHUBHOCT €TapCKUX YyJba IMPEJCTaB/ba MEIIABUHY
aKTUBHOCTH HETOBUX aKTUBHUX KOMIIOHEHTH, a je[JHa O] Haj3HAYajHUjUX j€ aHTUMHUKPOOHA
akTUBHOCT. OBa aKTMBHOCT YECTO j€ Y3POKOBaHA YMpPaBO MPUCYCTBOM pa3HUX TepIieHa Y
eTapckuM ysbuMa. [1o3HaTO je Ja cy MOHO- U CECKBUTEPIIEHU y €TapCKUM YyJbHMa pa3ior 3a
HBUXOBO JIENIOBalk€ NPOTUB KIMHMYKUX H30J1aTa M OakTepujCcKuX u3osata U3 xpase (Burt,
2004). Kapsakpos, eyreHon u TUMOJI (MOHOLUMKJIMYHHM, OKCHUJOBAHU, apOMaTUYHU
MOHOTEPIICHH) Cy JeJoBalid MpoTuB cojeBa S. aureus u S. aureus (MPCA) y uctum MIC
KOHIIGHTpaldjamMa INTO 3HAa4d Ja Cy OBHM TEpPIEHH CHOCOOHM Ja Tpoly Kpo3
er30MoNIMcaxapuHy cioj Oakrepujcke henuje U Aa W3a30By MHXUOUTOPHHU U OAKTEPULIUTHU
epekar (Gallucci u cap., 2010). Cau4HO NPETXOTHOM, IOKA3aHO je Ja TPU TEPIIEHCKA
ankoxoJa ((papHe301, HEPOIUIOI U IIAYHOTOI) MOTY Aa npobujy hemujcky memOpany kox S.
aureus (Inoue u cap., 2004). Bucox npoueHat tepneHckux nepunata (93,49%) y erapckom

yimby Croton hirtus (Euphorbiaceae) je ycioBuo cmamewe MIC BpeaHOCTH 3a FeHTaMUIMH
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npotus coja S. aureus (Toure u cap., 2014). Jloka3zaHo je Ja TepPIEeHU HE3aBUCHO, alld U Y
KOMOWHUIIMjH JIeTyjy aHTHMUKpPOOHO. KapBakpon m TUMOJ Cy JenoBaiy OakTepUIMIHO, a
KOMOMHAIje TepaHnojIa U MEHTOJIa TIPOTUB cojeBa S. aureus M B. cereus, Ka0 U THMOJA U
MEHTOJIa MPOTUB coja B. cereus, cy Aenopane notnyHuo cuHepructuuku (Gallucei u cap.,
2009). Ocum aHTUMHUKPOOHOT, TEPIIEHH MOCENYyjy U JOKa3aHO aHTUOKCHJIATHBHO JEjCTBO.
OKCUTeHOBaHM MOHOTEPIICHH, HAPOUYUTO THUMOJI U KapBaKpOJI, Cy IMOKA3aId BeOMa U3PAKEHY
AHTUOKCH/IATHBHY AaKTHBHOCT. MOHOTEPIICHCKH YTJbOBOAOHHIM ITOCEAYjY aHTOKCHAATHBHY
aKTHBHOCT, any He Behy 01 OKCHIeHOBaHMX MOHOTEPIIEHA, JIOK CECKBUTEPICHCKU
YIJbOBOJOHUIIM M OKCHUIOBAaHM JEpPHBATH UMajy c1ab0 H3paXeHYy AaHTUOKCUIATUBHY
akTMBHOCT (Zengin u Baysal, 2014). ®eHonHM &IUTepreHH KapHO30J W KapHO3HMHCKA
KHCEINHA, Ka0 U (PEeHOTHN MOHOTEPIICHN TUMOJI U KapBaKpOJ M3 EKCTPaKTa py3MapuHa HOCe
OJI'OBOPHOCT 3a yOU€HE aHTHOKCHJATUBHE €(EeKTe, a Y-TEPIUHEH KOj! je He()CHOIHH TEePIICH,
takohe je mMao jako aHTHOKcUAAaTuBHO JejcTBO (Grassmann, 2005). MoHoTeprieHH |
CECKBUTEPIICHN MMajy YJIOTY M Kao aJeJIONaTCKH areHCH, PETeJICHTH WM Kao aTpakTaHTH Y
nHepaknujama u3Mely Omsbaka m OWJbaka M JKMBOTHHbA. 1akole, mMajy CBOjy 3amakeHy
yJIOTY B€3aHO 3a JbYJCKO 31paBibe. BehnHa uctpaxxuBama Koja je CpoBe/icHa Ha IMMOHEHY,
NEPUIMIT AITKOXOJIy, KapBOHY M KapBEOJy YKa3dyjy Ha HbHUXOBE XEMOTepareyTcke egexTe.
Jeman Opoj MOHOTEpIICHA TIOCEIyje aHTUTYMOPCKY aKTUBHOCT JOKa3aHy Ha JKUBOTHECKUM
MOJIeNMa, a KIMHWYKAa WCIHUTHBamka Ha JbyIuMa Cy Y TOKy. MOHOTEpHeHH yTHUy Ha
KaHIIEpPOTeHE3y W y TOYETHUM W y KacHUjuM (azama OonecTv, a JHUMOHEH W TEPHIIHI

aJIKOXOJI Cy je[HE O] CYICTaHIM KOje MOry OUTH BaxkHe y jieuemy Kanuepa (Grassmann,

2005).

[lojenuua erapcka yJba YTHYYy Ha ONYIITalke Cla3Ma TIJaTKe MYCKyJaType
IUTECTUBHOT TPAKTa, CTUMYJIMILY Jy4YeHha y OBUM OpraHMMa U N00O0JhIIaBajy Bapeme XpaHe.
Jlenyjy xao Oiaru cenaTuBH, pellakcupajyha cpeacTBa M CpecTBa 3a OTKJIambamkhe HECAHUIIS.
JloBoJie 10 MpOIIMpEHha Kanuiapa y TOBPIIMHCKUM CJIOjeBUMa KOXeE, PH YeMy ce roBehaBa
ce MPOKPBJbEHOCT, IMITO yTude Ha moBehame ocehaja ToruoTe M cmameme ocehaja Gona.
OBakBu, pyOedanujeHTHH e(eKTH ce KOpUCTe Yy CMamemy OonoBa y mnepudepHuM
mumhuma. Heka yipa wumajy Omarm aHecteswpajyhm edekar. Mory nmemoBaTu
EKCTIICKTOPAHTHO HA CITy3HHIIC OpOHXMja M YTHUIIATH HAa IOjayaHy aKTHBHOCT IHIJIMjapHOT
enurena y muma. JlokaaHoM uputanujom OyOpekHux TyOyna AoBoje IO IHYPETHYHOT

edexra (KoBaueruh, 2004).
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Etapcka ysba peTko UCnoJbaBajy XpoHH4aHy TOKcH4yHOCT. Hajeha onmacHocT nmocroju
OJ] aKyTHOT TPOBama M Per oS MPUMEHE BEeJIMKE 03¢ yiba. 1yjoH, MUHOKaM(OH U CIUYHA
jennmemha MOTY Jla IOBEAY A0 CMWICITHYHUX M TETAHWYHUX Hamaja U Jla U3a30By IICUXUYKE
nopemehaje. Teopujcku moctoju MoryhHoOCT na MEHTON WM Kam(pop HOBedy A0 Ipuemba
jemmaka. IlocToju Mano mojgaTaka 0 MyTaréHOM, TEPAaTOTEHOM W KaHLIEPOT€HOM JIEJIOBAIbY
€TapCKUX yJba WM HUXOBHX cacTojaka. Mmak, Tpeba OMTH 00a3puB y MPUMEHH €TapCKHX

yJba, HAPOUUTO MPUITUKOM FUXOBE YIOTPEOE Y apoMaTepariju.

2.8. MexaHu3aM /1€J10Baba €TAPCKUX y/ba M €KCTPAKATA HA MATOreHe
MHKPOOpPraHu3me

C o03upoM Ha TO Ja ce erapcka yJba CacToje OJf BEJIUKOT Opoja XEeMHjCKUX
KOMIIOHEHAaTa W HUXOBO AHTHOAKTEPHjCKO JIEJCTBO j€ 3aCHOBAHO HA BHIIE PA3IUYUTHX
MeXaHH3aMa. Pa3muuuTe KOMIIOHEHTE €TapCKUX yJba CaMOCTATHO WJIM CHHEPTHCTHYKU
JeNyjy Ha pa3IuuuTe CTPYKType Oakrepujcke hemmje u 3aTo ce aHTUMHUKPOOHA aKTHBHOCT
€TapCKUX yJba MOKE Y MHOTOME PA3IMKOBATH O] aKTMBHOCTH TOjeAMHAYHUX KOMIIOHEHTHU
tix yJpa (Delaquis m cap., 2002). 306or cBoje xuapodoOHE TpHpoJIe eTapcka yJba
WHTEpearyjy ca JIMIATHOM MeMOpaHoM Oaktepujcke henwje u moBehaBajy mweHy
nepmeabunHocT. [lepmeabunHocT henmjcke memOpaHe HacTaje Kao pe3yaTaT MpPOMEHE
MeMOpaHCKOT TOTEeHIIMjala, Kojarca MPOTOHCKE IMyMIle, M3jacka joHa u3 hemwmje mro 3a
nocyeauIy uMa Jiu3y u hemmjcky cMpt. CMaTtpa ce Ja je oBaj MeXaHHW3aM HajoJrOBOPHHjH 32
omreheme O6akTepujcke henmuje (Burt, 2004; Bakkali u cap., 2008; Lv u cap., 2011; Bajpai u
cap., 2012; bomkosuh u cap., 2013). 3a omrehewe henujcke MemOpaHe yecTo Cy OArOBOPHA
(beHoNMHA jenumbema Koja caapike XUAPOKCHWIHY Tpyly, Kao IUTO Cy KapBaKpoJ, THMOJ U
€yTeHOJI, 300T KOjUX eTapcka yJba H Jenyjy antudakrepujcku. Ocum ¢eHoa, aHTHMUKPOOHO
JIEJCTBO MMAjJy M AJKOXOJH, HEMTO clladuje alaeXuJu M KETOHH, JOK je WHXHMOWTOpHA
aKTUBHOCT YTJbOBOJUHMYHMX MOHOTepreHa Mana (CrtankoBuh u cap., 2011). Komnonenre
€TapCKUX yJba HE JIeNyjy caMo Ha Jumnuje MmemoOpane, Beh v Ha mpoTenHe Kao IITO je& €H3UM
aneHosuHTpHdOChaTaza. Pesynratum ucTpakuBama Cy MOKa3ald Ja €Tapcka yJba MOry
JeJI0OBaTH M Ha Jpyre €H3UME KOjH Cy YKJbYUYCHH Y peryJialijy €Hepruje Wi OATOBOpPHE 3a
CHUHTE3Yy CTPYKTypHHX KommnoHeHTH hemuje (Burt, 2004; Bajpai u cap., 2012). Etapcka yspa
nosoze u no maxuounmje cuntese [AHK, PHK, nporenna, monmcaxapuna OGakTepHjcKuxX H

¢ynramanx henmmja (Himejima u cap., 1993). Kpo3 MHora ucTtpakuBama je moTBpheHo aa
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I'pam (-) Oakrepuje mocenyjy Behy pe3HCTEHTHOCT Ha AHTUCENTHUKE M Je3MH(EKIMOHA
cpencrasa o ['pam (+) 6akrepuja (Mcdonnell u cap., 1999). Paznor 3a oBakBy OTIIOPHOCT
I'pam (-) OakTepuja ce Haja3|W y MOCTOjamy JOII jeHEe MeMOpaHe OKO MENTHIOTIMKAHCKOT
nena henmjckor 3uaa (Ratledge, Wilkinson, 1988). Ilocrojame oBe MemOpaHe cMamyje
mudy3ujy xunpohoOHUX KOMIIOHEHTH KpO3 HHXOB JIMIIONONMCAaXapuaHu omorau (Vaara,
1992). Jenna ox moce6HO otopaux ['pam (-) OakTepHja Ha JCIIOBAKE CTAPCKHUX YJba j& BpCTa
Pseudomonas aeruginosa. 3a wy je cnenmuduyHO TPUCYCTBO xuapoduiHe memoOpane. Ha
HCHO] TIOBPIIMHU ce (OPMHUpPA CEIEKTUBHO NPOIyCT/hMBA MEMOpaHa Kpo3 KOjy MOTy jaa
[poJia3e Malu XUIPO(PUIHU MOJIEKYJIIH, JOK XUAPO(HOOHN MaKpOMOJIEKYIH (IOMYT OHUX KOjH
yJIa3e y cacTaB €TapcKuX yJba) OCTajy ca crojbHe cTpane MmemoOpane (Nikaido, 1994).

OcuM mTO WHXUOMpA]y W 3ayCTaBJbajy pacT M pa3Boj OakTepuja, €Tapcka yjba
CrpedaBajy M HPOIYKIH]y TOKCHHA. Y PaHHUjO] CTyAMJU YKA3aHO je Jla eTapcKa yjba HEKHX
Ousbaka cMamYyjy MaToreHocT L. monocytogenes penykyjyhu nponykiujy nucrepuonnsuta O
u pocharnmmixonuH-crienuduane pocdonumnasze C, Ka0 U 0-TOKCHHA U CHTEPOTOKCHHA A U
b xon S. aureus-a (Smith-Palmer u cap., 2004). EnextpoHcka MUKpPOCKOIH]ja MPEACTaBIba
MeTon u30o0pa 3a mocMarpame (GU3NYKHUX eeKTa eTapcKuX yJba Ha MHKpoopraHusme (Burt,

2004).
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3. IUJBEBU UCTPA’KUBAIDBA

Ha ocHoBy mperniena moctymHe JuTepaType U3BpIIEH je ofadup OMIJbHUX BpCTa W3
dbamunuja Lamiaceae (Hyssopus officinalis), Asteraceae (Achillea grandifolia, Achillea
crithmifolia, Tanacetum parthenium w Artemisia absinthium) u Apiaceae (Laserpitium
latifolium, Angelica sylvestris wu Angelica pancicii) 4YHMja Ccy aHTUMUKpPOOHA,
AHTHOKCHJIATHBHA M (PUTOXEMHjCKa CBOjCTBAa HEMO3HATa WJIM HEJOBOJPHO HcmuTaHa. Ocum
TOora, y 00jaBJb€HUM paJlOBUMa HUTZIC HHUjE UCIUTHBaHA aHTUMHKPOOHA aKTUBHOCT MPOTHUB
MYJITHPE3UCTCHTHUX MATOTCHUX OaKTepuja W30JIOBAHUX M3 XyMaHOI Marepujana. Y CKIaxy

ca TUM, y OBOj IOKTOPCKOj AUCEPTAIIHjH Cy TOCTaBJbEHU cliefichy IMIbEBU UCTPAKUBAbA!

1. U3BpmuTu cenekumjy martepujajia; MyJITHPE3UCTEHTHUX COjeBa U OMJBPHHMX BpCTa
ca aHTUMHKPOOHUM IMOTEHITUjaJIOM;

2. VTBpIUTH KBAaHTUTATUBHA M KBAJIUTATHBHA CBOJCTBA €TAPCKUX YJba M €KCTpaKaTa
n3abpaHux OMJbHUX BPCTA;

3. Hcnuratn aHTHOKCHIATHBHA CBOjCTBA €TAPCKUX yJba M €KCTPAaKaTa W WU3BPIIUTH
KOMIIapaTHBHY aHaIM3y ca rmocrojehum moxamuma;

4. Oppengutu in vitro aHTUOAKTEPUJCKY aKTHBHOCT E€TApCKHX yJjba M EKCTpakaTa
n3abpaHux OUIJbHUX BPCTA;

5. Hcnuraté MOTEHINjATHO CHHEPTHCTUYKO JAETIOBakbe (PUTOHIHM/IA M aHTHOMOTHKA Y
OJTHOCY Ha M30JI0BaHE XyMaHE IaToreHe.

6. Ilponerutn MoryhHOCT mpuUMeHe OMJBHHX METAa0OJIHMTa y KOHTPOJIM aHTHOMOTHK

PE3UCTEHTHHX COjCBa;
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4. MATEPUJAJI U METOJE

I. MATEPUJAII

4.1. PacTBOpHU 1 peareHcu
Tpudennsa Tterpazouym XJOPHUI (TTC) - Pamuu pactBop je mpaBibeH
pactBapameM 0,5 g mpamkacte cynctanine y 100 mL gectunoBaHe Bone, HAaKOH yega je

pacTBOp cTepuincan u uysan Ha 4°C 10 ynorpebe.

®uznonomiku pacreop - Pmuonomku pactsop je 0,9% pactBop HATpHjyM-
xyiopuga. Paguu pactBop je mpaBibeH pactBapameM 9 g NaCl y 1L nectuioBane Boje,

HAKOH Yega je PaCTBOP CTEPHIINCAH U dyBaH Ha TemmepaTypu ox 4°C 1o ymoTpebe.

10% pacrBop AMCO-a (numetna cyiadoxenn) - PagHu pacBop je HanpaBibeH
pactBapawem 10g JIMCO-a y 100 mL pectwioBane Bojxe, HaKOH Yera je pacTBOp

CTEpHIIHCAH | dyBaH Ha TemmepaTypu ox 4°C 10 yrotpebe.

Mujiep Xunton Oyjon (Miieller Hinton Broth, HiMedia, M391) je kopumihen xao
TE€YHa IMOJUIOra 3a Trajeme OaKTEepUjCKUX KyITypa Yy eKCIIepUMEHTHMa 3a ojpehuBame
MuHUMaTHUX WHXuOMTOpHUX (MUK) m MuHMManHUX OaKTEpPUIMAHUX KOHIIEHTpAIHja
(MBK) erapckux y/ba MU METAaHOJHHUX €KCTpakaTa. 1L momyore caapu: MECHH €KCTPaKT
(300g), xazeun xunponuszat (17,5g), mrupak (1,5g). Konauna pH Bpemnoct je 7,4+0,2 Ha
25°C. Tlomora je mpunpemana pacteapamem 21,0 g cyse moamore y 1L gectunoBane Boje.
Hakon crajama on 15 MuMHYTa ¥ WMHUIMjaTHOT 3arpeBama Ha pPEIIoy paid MOTITYHOT

pacTBapara, BPILICHO je ayTOKIaBupame y Tpajamy o 20 munyTa Ha 121°C.

XpanwbuBu arap (Topnak) je xopumheH 3a TpecejaBamkbe MHKpPOOpPraHW3ama Ipu
BUXOBOM OJIp)KaBamy, Ka0 M 3a J0OHjamke MPEKOHONHMX KyJATypa O] KOJHX Cy MpaBJbEHE
cycrnensuje Mukpoopranuzama. Cacras oBe noasore Ha 1L je cnenehu: nenton (15 g), MmecHn
excTpakT (3g), Harpujym xuopua (5g), kamujym docdar (0,3g), arap arap (18g). Konauna
spexsoct pH je 7,3 Ha 25°C. TIpumnpema oBe MOUIOTE je BIICHA CyCIICHIOBAbEM 38 g CyBe
noayiore y 1L mectunoBane Boxe. HakoH crajama o1 15 MuHYTa M MHHIM]AJTHOT 3arpeBamba
Ha penioy paju MOTIIYHOT pacTBapama, BPIICHO je pa3jiHBambe MOAJIOra U ayTOKIABUPAE Y

Tpajamy ox 20 munyTa Ha 121°C.
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4.2. busbHU MaTepujaJ

4.2.1. Cakynmipame u naeHTH(puKanuja OM/bHOI MaTepujaia

Hanzemuu nenoBu omabpanmx OWJBHUMX BpcTa w3 damwimja Lamiaceae (Hyssopus
officinalis), Asteraceae (Achillea grandifolia, Achillea crithmifolia, Tanacetum parthenium i
Artemisia absinthium) n Apiaceae (Laserpitium latifolium, Angelica sylvestris n Angelica
pancicii) Cy CakyIUbeHH TOKOM JeTwmux Mecenu, 2012. m 2013. roguHe Ha TEPUTOPHjH
jyrouctoune CpoOwuje. CakyribeHe OMJbHE BpPCTE Cy WACHTH(UKOBaHE of cTpaHe np bojana
3nmarkoBuha. Unentudukanuja OMJbHOT Marepujaja M3BpIIEHA j€ HAa OCHOBY CTaHIApIHE
6otannuke (Puopuctuuke) mureparype 3a teputopujy Cpouje (Jocudosuh, 1970-1977).
XepOapr30BaHU MPUMEPIH UACHTU(PUKOBAHUX BPCTa Cy MHBEHTAPUCAHU U JICTIOHOBAHU Y
30upmu  “Herbarium Moesiacum Nis” (HMN), IlpupomHo-mareMaTudkor (akynaTera,
YuuBep3utera y Humy.

bubHu MaTepujan je, HEMOCPEAHO HAKOH CaKyIbama y TMPUPOIH, OUYWIITHUNEH O
mpuMeca W TPaHCIOPTOBAH 10 MeCTa HEroBe mpumapHe mpepane. [lotom je, 10 MoMmeHTa
MOCTU3ahba KOHCTAaHTHE CyBE€ Mace, CyUIeH Ha COOHOj TeMIlepaTypH, y CEHLH, Yy J00po
MPOBETPEHOM U 3amTuheHoM npoctopy. OcyieH OMbHE MaTepHjal je yIaKoBaH y MarupHe
Bpehe U CKJIaJuIITeH Y TAMHOM, CYBOM IPOCTOPY A0 MOMEHTA Jajbe oOpaje.

[Ipernen 6mpHUX BpCTa, ca OpojeBUMa Baydep MpUMepaka, AeI0BUMa KOpUITheHuM
3a aHaNMU3y, nojganumMa o ¢peHodasu, CTAaHUINTY U JIOKAIUTETUMA Ha KOjUMa j€ BPIICHO

CaKyIbamke MaTepHjasia mpukas3at je y Tadean 4-1.
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Ta6ena 4-1. Undopmanuje o cakymybeHOM U UCTIUTUBAHOM OUIJFHOM MaTepHjay

€JIOBH
busbHe BpcTe é[mbalca ®eHopasa Cranumre Jlokajaurer
Achillea grandifolia HanzemMHHu 1€0 KamOH Jepme, ceno
(7§70) 4 cafl uBaCTHf/Ia Hperame ooz myme TpHCKM Op,HOF’)OBLII/I
Achillea crithmifolia Han3eMHu neo KaMEHUTH Crapa [1nanuna,
(7272) ca 11BacTUMa Hserarse IPOIUIAHLIN ceso LpuuBpx
ngelica pancicii ~ HaI3eMHU €0 BJIAXKHA MECTA, JIACHA, CEJI0
Angel B
(6924) ca I[BacTUMa Hserame obasa moToka [{pna Tpasa
Angelica sylvestris ~ Haa3eMHU €0 HMHTPOBIPAI,
¢ (6922) cef[ HBaCTHfda Hserame BIAAHC Base Z[ceno I\I;[asrgnf
Artemisia HaJ3eMHHU JI€O pyZepalHo, Humika bama,
S [IBerame
absinthium (7278) ca I[BacTUMa rmopeJ1 myTa ceno Marmga
L HaJ3EeMHH,
Hyssopus officinalis 0 Bucouka Pxana,
3eJIeHU BereratuBHa KaMemapu
(7271) EIOBH ceno Pcosiu
Laserpitium HaJ3eMHHU J€0 BHUCOKOIUIAaHUH Crapa [Inanuna,
1 [[BeTame
latifolium (7273) ca [BaCTHUMa CKU Mallbhalu Bpx babun 3y6
Tanacetum HaJ3E€MHHU €0 Crapa [lmanuna,
. A A [{Berame OykoBa nryma p
parthenium (7277) ca 1[BacTUMa Bpx babun 3y6

4.2.2. U30s10Bam-€ eTAPCKOr Y/ba U3 OWJBHOT MaTepujaJia

3a nobujeme eTapcKuX yJhba KOpHUIIThEeHa je MeToja XUAPOACCTIIIANN]EC Y anapaTrypu
no Knesenyepy (Clevenger, 19128). OamMepeH, OCylleH M YCUTHEH OWJbHU MaTepujal
CTaBJbEH je y OaJIOH 3a JIeCTHIIAIM]Y U MPEJMBEH JIeCTUI0BaHOM BooM. [Iporec necrunanuje
yJba Tpajao je oko 3 h. Bucko3na yJba cy onBajana o BojeHe (a3e moMmohy erpa y JIeBKY 3a
onBajame. Ocratak Bojae je yKiIomeH mnomohy anxmapoBaHor Na,SO,. YmapaBame erpa
U3BpIIIEHO je moMohy BakyyM ymnapuBava. Mi3MepeHa je Maca 4uCTOr yJba U U3padyHaT HEroB

y/1€0 Y OHOCY Ha YKYNHY KOJIMYHHY OCYIICHOT OMJBHOT MaTepHjaja.

4.2.3. IlpunpemMa METAHOJHHUX EKCTPAKATA

Ocymien u ycutweH OusbHM Matepujan (10 g) je excrpaxoBan ca 100 mL 95%
MeTaHoJla y3 Kopuitheme HHUCKO(QPEKBEHTHOT yiITpa 3ByKa, Oe3 MpHCYyCTBa CyHYEBE
ceerioctd. OOpaja ynTpa3BYKOM je HM3BeAeHa 2 myta y Tpajamy of 30min, y3 momoh
yaTpa3BydHor kynatuia (Sonic, Hum, Cpbuja, yayTpamme aumensuje: 30x 15 x 20 cm;

yKynHa HoMmuHaiHa cHara: 350W; ¢pekBenuuja: 40KHz). Temmepatypa je oapkaBaHa Ha
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25°C. Ha xpajy mpoleca eKCTpakiHje, eKCTPaKTH Cy yIApeHH BaKyyM YIaphBadeM 0
noOujama CyBUX METAaHOJHHUX EKCTpakaTa KOju Cy OWIIM MpeaMeT najbe aHanmse. EkcrpakTu

Cy MaKoBaHU y O0YHIIE ¥ UyBaHU Yy QPIDKHUACDY.

4.3. bakTepujcku cojeBu

On 60 OakTepwjcKMX KIMHWYKUX H30JaTa W3 OpHceBa paHa, Tpia, CIlyTymMa H
acriupaTa TalfjeHaTa, TECTUPAHMX AaHTHOWOrpaM MeroxoM, Ha 19  cranmapIHuX
aHTHOMOTHKA, U3BPILIEH je oadup 16 MynTUPE3UCTEHTHUX cojeBa: Escherichia coli (OpuceBu
paHa, rpia u acnupar), Pseudomonas aeruginosa (Opuc paHe W aBa u30JjaTa M3 CIyTyMa),
Klebsiella sp. (0puc pane u cniytym), Proteus mirabilis (Opuc pane), Acinetobacter sp. (Opuc
pane), Staphylococcus aureus (Opuc pane u Hoca), Streptococcus pyogenes (Opuc paHe u
rpna), Streptococcus pneumoniae (6puc Hoca) u Enterococcus faecalis (6puc pane). 3Bop:

WuctutyT 32 jaBHO 31paBibe Hum.

4.3.1. H3osanmja m wuaeHTH(PuKanmja OaKTePHjCKHX COjeBa H3 XyMaHOT

Martepujajia

W3onamja u wuneHTH(UKaLMja HCHOUTHBAHUX OAKTEPUjCKUX COjeBa BpIIEHA je
CTaHIAPJHUM MHUKPOOHMOJIOMKMM METOoJjaMa, Ha OCHOBY MHXOBUX MHUKPOCKOIICKHX,
KyJATypaimHuX U (GU3HoJI0mKo-0noxemujckux ocoonna (Winn, Koneman, 2006). Y nmoctynky
u3onanuje u uaeHtudukamnuje kopumrheHe cy cieaehe moagore ¥ TeCTOBH:

Staphylococcus aureus - Columbia arap (Oxoid), Chapman ca HOBOOHOIIMHOM arap
(Oxoid), Tect xoarymanuje mwiazme (HiMedia);

Streptococcus pyogenes - Columbia arap (Oxoid), banurpamuHcku TecT,
Arnytunanuja Crtpentokurom A (Oxoid);

Streptococcus  pneumoniae - Columbia arap (Oxoid), OnNTOXMHCKH TecT,
Arnytunanmja [Taeymoxkurom (Oxoid);

Enterococcus faecalis - Columbia arap ( Oxoid), Roche-ova noasora (oumi-eckynun
arap) (Merck);

Escherichia coli - Engo arap (HiMedia), cranmapana OuoxeMmujcka cepuja
(KmurnepoB aBocTpykwu mehep, menToHcka BoJa-uHAON peakinja ca KoBaueBuM peareHcom,

Kpucrencenona ypea, CiMOHCOB 1iuTpar, napucku ManuT) (Oxoid);
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Pseudomonas aeruginosa - Columbia arap (Oxoid), crangapana 6noxeMujcka cepuja
(KmurnepoB aBocTpyku mehep, menToHcka BoJa-uHAON peakinja ca KoBaueBuM peareHcom,
KpucrencenoBa ypea, CumoncoB mutpar, napucku manut) (Oxoid), King A 1 King B arap
(Hi media), Munep Xunrow arap na 42°C;

Acinetobacter sp. - Columbia arap (Oxoid), cranmapaHa OHoOXeMHujcKa cepHja
(KimmurnepoB Tpoctpyku mehep, nentoHcka Boga-uHAON peakinuja ca KoBaueBUM peareHcom,
Kpucrencenona ypea, CuMoHCOB 1iuTpar, napucku ManuT) (Oxoid), npemapar no ['pamy;

Proteus mirabilis - Columbia arap (Oxoid), cranmapaHa Ouoxemujcka cepuja
(KnmurnepoB Tpoctpyku mehep, nentoHcka Boga-uHA0M peakiuja ca KoBaueBuM peareHcom,
Kpucrencenosa ypea, CHMOHCOB uTpaT, napucku Manut) (Oxoid);

Klebsiella sp. - Enno arap (HiMedia), crangapana 6unoxemujcka cepuja (Knuraepos
TpocTpyku 1iehep, meNTOHCKa BOAa-MHION peaknuja ca KoBaueBUM peareHcowm,
Kpucrencenoa ypea, CumoHcoB uutpar, mnapucku wmaHuT) (Oxoid), Opuutux

nexapbokcmiaza (ODC) rect (Oxoid).
4.3.2. CtangapaHa aHTuOnorpamM mMetoaa

OceTJbUBOCT TECTUPAHUX OAKTEPHjCKHX cojeBa je ucnutuBaHa KupOu-bayep muck-
TUQy3UOHOM METOJIOM, Ha Imioyama ca Mwiep XuHtoH arapom, mpema CLSI (Clinical
Laboratory Standards Institute) mporokomy (CLSI, 2009). ITo CLSI npotokony xopumheHu
cy cnenehu antubuotuuu: epurpomuuuH (ER) 15 pg, wmsgamunme (CM) 2 pug,
nokcummknH (DOX) 30 pg, menumuma (PEN) 10 IU, medpokcutun (CFO) 30 pg,
neprpuakcon (CTR) 30 pg, nedpypoxkcum (CXM) 30 pg, amokcummiua (AMOK) 10 pg,
aMOKCHUIIMIIMH-KJIaByuHCKa kucenmnHa (AMC) 20/10 pg, tpumeronpum-cydameToKcason
(TS)1,25/23,75 pg, ammumunud cynbaktam (SAM) 10/10 pg u okcamiuH (OX) 1 pg,
rearamuiiud (GM), amukamud (AK), nunpodnokcanmua (CIP), umunenem (IMI) 10 pg,
meporieneM (MER) 10 pg, nmunepamunua tazobakram (TZP), dbyumauacka kucennna (FK).
Kao xonTponHM cojeBu cy kopuithenu cinenehu pedepentan cojeu: E. coli ATCC 2922, P.
aeruginosa ATCC 27853, S. aureus ATCC 25923, E. faecalis ATCC 29212 u S. pneumoniae
ATCC 496109.

[Mpumkom Tectupama cojeBa E. coli (OpuceBu paHa, rpia u acrmpart), Klebsiella sp.
(bpuc pane u crytym) u P. mirabilis (6bpuc pane), kopumrheHu cy ciefaehn aHTHOMOTHIIN:

nmunepanuiIna Ta306aKTaM, dAMOKCHKIIaB, I_Ie(l)TpI/IaKCOH, I.le(l)ypOKCI/IM, HUMUIICHEM,
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MEpOINEeHEM, TeHTAMUIINH, aMUKaIIH, TUnpodokacauuy; 3a P. aeruginosa (Opuc paHe u iBa
u305laTa M3 CIYTyMma) - MUMEPAIMINH Ta300aKTaM, HedTa3uauM, UMHUIICHEM, MEpOIICHEM,
TeHTAaMUIIMH, aMHUKaIliH, TUNpodaoKkacuH; 3a Acinetobacter sp. (Opuc paHe) - aMIUIUIIAH-
cyOnakTam, e TpruakcoH, neTasuanuM, MUIMEePAINH Ta300aKTaM, UMHIIECHEM, MEPOIICHEM,
TeHTaMHIIMH, aMHKaIlMH, UIPO(IOKCaluH, TPUMETONPUM-CY(PaMeToKCca30, JTOKCHUIIUKIINH;
3a S. aureus (Opuc paHE) - TEHUIWINH, NE()OKCHTHH, CPUTPOMUIINH, KIWHIAMHIINH,
TeHTaMUIMH, OUNpo(IOKCalyH, IOKCUIMKINH, (QyIHMIUMHCKA KHCenuHa; 3a S. pyogenes
(Opuc pane) - nepTpUaKCOH, EPUTPOMULIMH, KIMHIAMULIUMH; 3a S. pneumoniae (Opuc Hoca) -
NEHULWINH, Ue(PTPUAKCOH, €PUTPOMUIMH, KIMHAAMUIMH; 3a E. faecalis (Opuc pane) -

CPUTPOMHUILINH, TOKCUIIUKIIUH, TeHTAMUIINH, IUTPOQIOKCAIIHH.

II. METOJIE

4.4. XeMHjcKa aHAJIN32 €TAPCKHUX y/ba

4.4.1. I'acua xpomarorpaduja (I'X) u racua xpomarorpaduja/macena

cnektpomerpuja (I'X/MC)

Xemujcku cacTaB yJba je ananusupan nomohy I'X u I'’X/MC meroma. ' X/MC ananmmza
(3 umekToBama) je u3BeneHa kopuirtheweM aruneHT QQQ racHor xpomartorpada, Koju je
ornpemJbeH KammwiapHoMm konmoHoMm HP-5 (5% denmnmermncunokcana, 30 m x 0,25 mm,
neospraa Grma 0,25 um, Agilent Technologies, USA), koju je 610 TUPEKTHO KYIUIOBaH ca
5975 b, maceHUM JETEKTOPOM HCTe KoMmmaHHWje. JoHM3aluja je BpIIeHa eJIEKTPOHHMA
erepruje 70 eV. IlyH ckeH MaceHOr JeTekTopa OenexeH je y uarepsaiy m/z 35-500 (6p3una
CKEHHpama 5 CKEeHOBa / §), a BpeMe CKeHupama je ouno 0,32 s. Pexum paga I'X/MC 6wmo je:
TEeMIIepaType HEHEKTOpa U AeTekTopa oapkaBane cy Ha 250°C u 300°C; TemnepaTypa nehu je
nporpamupana jauHeapHo oz 70 mo 290°C, 6p3unom ox 5°C/min, HaKOH Tora je TeMIeparypa
onpxasaHa 10 munyTa Ha 290°C; kao Hocehu rac kopuurheH je Xenujym, YMju jeé KOHCTAaHTHU
npoToK onpkaBaH Ha 1,0 mL/min; myJcHO je mmekTHpaHa 3anpemuHa on 1 plL pactBopa
€TapCKOT yJba y TUETHI-eTPpy (TpoTOK je 6o 1,5 mL/min y mpBux 30 s, a oH/Ia je moaemeH

Ha 1 mL / min), paz6naxema 1/100; crmutoBana y ogHocy 40:1.
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I'X (®UA) ananuza paheHa je NOJ HCTUM EKCIIEPUMEHTATHUM YyCIOBHMA,
KopuIhemeM KOJIOHE UCTE TIOJapHOCTH Koja je owmta ormmcana 3a [ X/MC. IIponieHTHH cacTaB

yJba je T0OMjeH HHTETPabeheM XpoMaTorpama 6e3 Kopuirhema KOPEKIMOHUX (pakTopa.

4.4.2. Unentudukanmja KOMIOHEHTH

Kommnonenrte ysba cy uneHTH()HUKOBaHE Ha OCHOBY mopehema HBHXOBHUX JTHHEAPHHUX
PETCHIIMOHUX HMHJEKCA, PAYyHATHX Ha OCHOBY PETEHIIMOHMX BPEMEHa XOMOJOIe CepHje H-
ankana C7-C34 na HP-5 xomonum (Van den Dool m Kratz, 1963), ca nurepaTypHuM
Bpennoctuma (Adams, 2007). Unentuduxamnuja je Takohe octBapeHa nopehemeM mHUXOBUX
MAaceHHMX CKEHOBAa, HAKOH jaekoHBosyluje mporpamoM AMDIS (Automated Mass Spectral
Deconvolution and Identification System, Ver. 2.1, DTRA / NIST; 2002), ca maceHum
CIIEKTpOM cTaHjapia u / win maceHuMm crnekrpuma uz Wiley 6, NIST02, MassFinder 2.3
oubimoreka u 3 MC OuOnHoTEeKe HaNpaBJbeHE HA OCHOBY YMCTHX CYIICTAHIM M TO3HATHX
KOMITOHEHAaTa eTapckux yJba. Kaga je rox To 6miio moryhe, uaeHTuduKammja je moTsphuBaHa

KOUEBCKTUPAKBLEM Ca CTaHAAapA0M.

4.5. MeToae 3a yrBphuBambe aHTHOKCHIATHBHE AKTUBHOCTH

€TapCKUuX Y/ba 1 METAHOJHHX €KCTpaKaTa

4.5.1. Metoae 3a yrBphuBame aHTHOKCUIATUBHE AKTUBHOCTH €TAPCKHUX Y/ba

4.5.1.1. DPPH (2,2-nmudennn, 1-nmuxput Xuapasui) TecT

OnpehuBame  anTHOKCcHMaatuBHe crnocooHocthn DPPH  Tecrom  paheno je
cnektpodoToMeTprjcku, merogoM 1o brioucy (Blois, 1958). ITo 300 pL wmeranomHOT
pacTBOpa MCHUTHUBAHUX E€TApPCKUX yiba (KoHIeHTpamuje ysba 30—150 ul/mL) momaro je y
2,70 mL meranonnor pactBopa DPPH (xonuentpauuje ox 0,04 mg/mL). Hakon myhkama,
peakiMoHa cMmella je WHKyOupaHa Ha coOHO] Temmeparypu y Tpajamy on 30 MuHyTa.
Abcopbannuja npeoctasimx DPPH pamukana je mepena Ha 517 nm HakoH mcteka 30 min
(A1) ma Shimadzu, UV-Visible PC 1650 cnektpodoromerpy. AnicopbaHiiije CBAaKOT y30pKa,
ButamuHa C u BHA cranpapna ("Butylated Hydroxy Anisole") cy mepene y Tpu
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noHaBJbama. Crena npoba je HanpaB/beHa Ha UCTH HAYMH, Ca METAaHOJIOM, Ka0 M HCIIUTHBAHU
pacTtBopH (Ay). Cmameme arcopbanije DPPH pactBopa je uzpadyHaBaHo 1o Gpopmyu:

[Tponienat cmamema ancopbannuje (Ha 517 nm) = (Ag- A1) x 100/ Ay

Ay - cpenma BpeHOCT arcopOaHIiuje cierne mpooe;

A - cpenma BpeHOCT arcopOaHIifje y3opka

Konuenrpanuje koje cmamyjy amncopnuujy DPPH pactBopa 3a 50% (ECsg) cy
nobujeHe ca KanuOpalpoHe KpWUBE TJIe j¢ MPEACTaBJbeHA 3aBUCHOCT arcopOanmuje DPPH

rastvora na 517 nm 1 KOHIIEHTpaIlMj€ 3a CBaKH y30pakK (YKJby4dyjyhu ¥ KOHTPOIIHH).

4.5.1.2. ABTS (2,2'-a3un0-0w1C (3-eTHI0EH30THA30INH-0-CYI()OHCKA KUCEITHHA) TECT

OBaj Ttect je Oasupan Ha Mwiep u Pajc-EBancoBoj meromu (Miller, Rice-Evans,
1997), ca manum momudukanmjama. 3a godujame pamHe cmeme kopumheHo je 19,2 mg
ABTS-a u 5 mL pactBopa K0S, (2,46 mM). Cmema ce ocrtaBu na ctoju 12-16 catu y
Mpaky Ha coOHoj Temmneparypu. | mL pactBopa ABTS ce pactBopu ca 100-110 mL Bone na
6u ce nmobuna amcopbanmmja ox 0,7+0,02 Ha 734 nm y3 ynorpedy cnekTpodoToMeTrpa
(Shimadzu, UV—Visible PC 1650). HoBu pactBop ABTS je mpumpeman 3a cBaKy aHalu3y.
3anpemuHa o 75 pl MCIUTHBAHOT pacTBOpa WM CTaHAAPIHOT PAacTBOpa je MoMelaHa ca 3
mL npunpemsbenor ABTS pearenca u ocraBjbeHa Aa ce HHKyOUpa Ha 30°C y Tpajamy ox 30
min. HakoHn Tora je BpuieHo Mepeme arncopbanuuje Ha 734 nm. Moaudukanuja meroze je
cieaeha: ymecto eranona (95%) xao crnena npo6a je kopumrhena Bozga, a ymecro Troloksa
kopuiher je ButamuH C 3a mobujame kanubOparmone kpuse (Mateji¢, 2013). ABTS Ttecr je
paheH ca eKCTpakTUMa W M3padyyHaBaH Ha OCHOBY KayimOparmone kpuBe 3a ButamuH C (0-2
mg/L) u nzpaxaBan kao Buramun C no rpamy cyBor exctpakra. CBa Mepema cy ypahena y
TpU TIOHAaBJbaKa M M3PAXKEHAa Cy Kao Cpeldma BPEIHOCT TPU aHalIM3e + CTaHaapIHa

JICBUjaIyja.
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4.5.2. Metoje 3a yrBphuBame aHTHOKCUIATUBHE AKTHBHOCTH METAHOJIHUX
eKcTpaKara

4.5.2.1. OnpehuBame ykynuux ¢enomna

Konnentpanuja ykynaux ¢eHona oapehuBaHa je crneKTpopOTOMETPUJCKH IMpema
metoau 1o Ponun-Cjoknroy, ca manmuMm wmoaupukauujama (Mutuh wu cap., 2011).
PactBopern meranonan ekctpakt (0,1 mL) m 1 mL ®ommua-Cjoknro (Folin—Ciocalteu)
peareHca cy nmomemanu y Men3ypu oa 20 mL. Hakon 1 min, nogata cy 4 mL Hatpujym
kapOonata (20%, v/w), a 3aTuM je JoJaBamkeM ACCTUIIOBAaHE BOJIE HAIpaBJ/beHAa CMeIla
ykynHe 3anpemuse of 20 mL. Cwmema je apkaHa Ha cOOHO] TemIepaTrypu, y Mpaky, y
Tpajaky ox 30 min, a abcopOanmuja pactBopa je mepeHa Ha 750 nm UV-VIS
cnekrpodotomerpom (Lambda 15, Perkin-Elmer, USA). Ilo mnorpebu, y3opak je
pa3bnaxxuBaH ja O6M ce jobuie BpeaHOCTU arcopOanuje mMame oa 1. YKkynmHu (eHomu cy
KBAaHTU(HUKOBAHM TMOMONY KadMOpalMOHUX KPUBHUX JOOWjEHHX MeEpemeM arncopOaHIuje
CTaHIapJHUX pacTBopuMa raiae kucemmue (15-350 pg/mL y 95 % meranomny). CBa Mepema
Cy W3BpILIEHA y TPHUIOHABJbama. [logany Cy U3paKeHH Kao CKBUBAJICHTH T'ajHE KHCEIHWHE Y

MWJIMTPaMHUMa [0 IpaMy CYBOTI' €KCTPaKTa.

4.5.2.2. OnpehuBame ykynuux ¢giaBoHounaa

Ykynau ¢uaBonouau cy oapehuBanm kopunihemem amymuaujym xiopup (AlCls)
cnekrpodoTomeTpujcke meroae (CtojanoBuh u cap., 2010). ¥ 0,5 mL cBakor ekcrpakrta je
nonaBana cmema pactBapada (MeOH/H,O/CH;COOH=14:5:1) mo ykymHe 3ampeMHHE O]
ImL. IIpunpemsbenn pactBop je momemian ca AlCl; peareacom (4 mL, 133 mg of AICI; x
6H,O u 400 mg CH3;COONa pactBopennx y 100 mL H,O). Ilocie 5 munyTa mMepeHa je
abcopOaHIMja y OJHOCY Ha MPUIPEMIbEHY CIemy Mpoly (CaapKu UCTe XEMUKaluje, anu 6e3
y3opka) Ha 430 nm Perkin-Elmer Lambda 15 UV-VIS cnekrpodoromerpom). Canpxaj
YKyIDHUX (PJIaBOHOM[A j€ U3payyHaT Ha OCHOBY KaJIMOpallMOHE KPUBE 32 PYTHH M U3PaKEeH
Ka0 €KBHBAJIEHT PYyTUHA y MUJIMIPaMUMa 10 IpaMy CyBOT eKCTpakTa. TecTupame je U3BeIeHO

y TpM NIOHaBJbaka U 3a cBaku ekcTpakT (CrojanoBuh u cap., 2010).
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4.5.2.3. DPPH (2,2-nudennn, 1-nuKpuit Xuapasui) TecT

DPPH TecT je cripoBeieH y CKJIaqy ca METOJIOJIOTHjOM KOjy Ccy nainu Mutuh u cap.,
(2011). TIo 10 pL cBakor ekcrpakta je momemano ca 90 umol/L DPPH y meranony mo
yKymnHe 3anpemute o 4 mL. Cmema je eHepru4Ho MellaHa, a 3aTUM UHKYOHpaHa y Mpaky y
Tpajamy ox 60 min Ha coOHO] TemmepaTypu. AGcopOaHmHja q0OHjEHOT pacTBOpa je MEpeHa
Ha 517 nm nmomohy UV-VIS cnekrpodoromerpa (Lambda 15, Perkin-Elmer, USA). Cge
peakuuje cy ypaheHe y Tpu noHaBibama, a BHA je Ono mo3utuBHa xoHTpona. Pesynratu
DPPH Tecra cy u3paxaBanu nomohy cieznehe jennaunne:

DPPHRSC (%) =100 (Ao- A1/ Ag)

rae je Ao abcopOaHIiMja KOHTPOJIHE peaknuje (MOTIyHa peakiyja, 0e3 y30pka Wiu
BHA), a A, aGcopGanmmja y mpucyctBy y3opka. DPPH pacteop je uysan Ha 4°C 10
ynotpebe. Hmxka abcopbanumja peakunone cmeme ykasyje Ha jauy DPPH aktuBHOCT

eKCTpaKara.

4.5.2.4. ABTS (2,2'-a3uno-6uc (3-eTmn0eH30THa30IuH-0-CyN1(HOHCKA KUCEINHA) TeCT

AHTHOKCHIaHTHH KamlamuTeT ekcrpakaTa je mepeH u ABTS meromom. 3a mobujame
pamgHOT pactBopa momeriano je 7 mM pactBopa ABTS ca 2,45 mM pactBopa Kaaujym
nepcyndar, wHKyOupano 12 mo 16 catu y Mpaky, ga 6u ce reHepucanmu ABTS katjonm.
ABTS pactBop ce pa3biaxu ca eTaHOJIOM aa 6u ce nobusne abcopbanuuje ox 0,700+0,050 Ha
734 nm. CBu y30puH Cy aieckBaTHO pasz0iaxkeHu na O6u ce nodmie abcopbanmuje ox 20-80%
Ol BpeTHOCTH Kojy o00e30ehyje cmenma mpoba. 3arum je 50 pl paszOmakeHOr y3opka
nomerniano ca 1,9 mL pazonaxenor ABTS pactBopa. CMmelna je ocTaBJbeHaA /1a OJCTOjH 6 min
Ha coOHOj TemmepaTypu U oaMax je OenexxeHa abcopbanuuja Ha 734 nm. Tponokc (6-
XUIPOKCHU-2,5,7,8-TeTpaMeTHIXpOMaH-2-KapOOKCHIIHA KHCEJIMHA) pactBop (panue
koHreHTpanyje 0-15 uM) je kopumrheHr kao pedepeHTHH cTaHaapA. Pesynraru cy nmpuka3zaHu

Kao ekBUBaJIeHT Tposokca y mmol/gcyBor excrpakra (Li u cap., 2007).
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4.5.2.5. TRP (total reducing power) merojaa - ogpehuBame yKynHe peayKkumuoHe

mohmu

ITo 10 pL cBakor ekctpakra je momemano ca 1mL 1%-tHor K3[Fe(CN)g¢] u 1mL
nydpepa NaH,PO4-Na,HPO4 (0,2 mol/L, pH 6,6). OBa cmema je uHKyOupaHa Ha
temmeparypu o 50°C y Tpajamy ox 30 min, makom uera je momar ImL 10%-THe
TpuxyiopcupheTHe KHCenHe, a 3aTUM je cMema IeHTpudyrupana Ha 3000 oOpTaja y Tpajamy
on 10 min. Ha xpajy je 1 mL goGujeHor cymapHaTaHTa MoMeIllaH ca JAECTUIOBAHOM BOJIOM
(ImL) u FeCls (0,2 mL, 0,1 %). A6copbannuja qodujeHor pacTBopa je MepeHa Ha 700 nm.
VYpahena cy Tpu moHaBibama 3a cBaku y3opak. Pesynratu TPII Tecta cy um3padyHatu 1o

cnenehoj hopmymu:

AEAC = Cx (As/ Ax)

rie je Ca- ¢uHAMHA KOHIIEHTpaIlMja acKopOWHCKe KkucenwHe y pg/mL — Ag-
abcopOannmja y3opka, Aa-abcopOanimja ackopOuncke kucenune (Mwutuh u cap., 2011).
Penykunona Moh je u3pakeHa y OAHOCY Ha peAyKIHMOHY Moh acKOpOMHCKE KHCETHHE Kao
no3uTuBHE KOoHTposie (Ascorbate Equivalent Antioxidant Capacity - AEAC y mg AAE/g
cyBor ekcrpakra). Pactyha aGcopOanmmja peakipione cMmele ykasyje Ha jady peayKIHOHY

Moh.

4.5.2.6. FRAP (Ferric reducing antioxidant power) tect - Penykuunona

aHTHOKcHaaTuBHA Moh npema Fe

FRAP ananusa je usBenena mpema meroaun Wong u cap. (2006). Oarosapajyha
KonnyrHa ekcrpakra je nonata y 1 mL FRAP pearenca (300 mM aneratHor mygepa (pH
3,6), 10 mM pactBopa 2,4,6-tpu(2-mupuann)-c-rpuazuna (TPTZ) u 20 mM FeCls (10:1:1)),
a 3aTHM je Jojaara Bojaa na Ou ce poOmia cMmemna ykymHe 3anpemuHe onx 4 mL. Peakimona
cMella je MHKyOHpaHa y BojeHoM Kymatuny Ha 37°C y Tpajamy ox 30 min. IToehame
abcopbaHLmje je MEPEHO crekTpooToMeTpoM Ha 595 nm. Pesynraru cy uspaxenu 'y uM Fe/

10g suvog ekstrakta.
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4.6. MeToe 32 HCIUTUBAKH€ AHTUMUKPOOHE AKTHBHOCTH

4.6.1. MuKpoAWJIyIIHOHA METO/Ia 32 HCIIMTHBAKE €TAPCKUX y/ba

OnpehuBeme MuHUManHe HHXHOUTOpHE KoHUEHTpauuje (MIC) u MuHUMamHE
OakrepunuaHe koHuentpauuje (MBC) usBeneHo je y im vitro yclOBHMa IpeMa METOIU
ormcanoj y CLSI mporokoiry (2009), ca onpehenum monupukanmjama. [Ipekonohne kyntype
TECTUpPAHUX COjeBa, KOje Cy y3rajaHe Ha XpaHJ/BMBOM arapy, KopuimheHe Cy 3a J00Hujame
cycnensuje Typouaurera 0,5 McFarland-a, y crepunHoM ¢usnonomkom pactopy (0,9%
NaCl). Cepuje nymumx pasodnaxkema erapckux yiba (y 10%-taom IMCO-y) cy HampaBibeHe
y konneHtpamujama ox 0,1 go 100 uL/mL y mukporuTap 1uiouama ca 96 Oynapmha ca
WHOKYJIMCAaHUM XpaH/buBUM OyjoHOM (¢umuanHe 3ampemumne 100 pl wu  ¢uHamHe
xonnentpauje 10° CFU/mL, y cBakom 6ymapuhy). Ilnoue cy nukyGupane 24h ma 37°C.
JIOKCUIIMKIINH, TUAMPOQIOKCAMH, TeHTaMuIMH 1 epurpoMuniH (Sigma Aldrich Chemical
Co., St Louis, MO, USA) cy kopumheHr Kao TIO3UTHBHA KOHTPOJA ca pa3diakemruMa duje
cy ce konmeHtpamuje kperaie oa 0,001 mo 10,00 mg/mL. McnutuBama cy BpIiieHa y
Tpurumkary. bakrepujcku mopact je oapehuBan momaBamem 20 plL 0,5%-HOTr BOIEHOT
pactBopa Tpudenun terpazonuym xiopugaa (TTC) y cBaku OyHapuh MUKpPOTHTap IUIOYE.
Munumanna wuHxuOuTopHa KoHuHeHTpauuja (MIC) je nmedunucana kao Hajmama
KOHIICHTpAIlKja yJba TPH KOjoj MUKPOOpPTaHU3MH (OakTepuje) mokasyjy BUIJBHB pacT. [la ou
ce oapenuia MUHMMaiHa OaktepunuaHa koHreHTpamuja (MBC) caapxkaj cBakor OyHapuha
je IpeHOIIeH Ha TOBPIIHHY XPAHJGHBOT arapa Koju je nHKyOupan 24h ua 37°C. MunuManua
OakTepHLMIHA KOHIEHTpalMja ce NepHUHUIIEe KA0 HajHU)Ka KOHIEHTpalMja yjba Koja youja

99,9% wHOKyIMCAaHUX MHUKPOOPTaHH3aMa.

4.6.2. Mukpoauwiynuona Meroaa maxoncke taodJe (,,Checkerboard* merona)

"Checkerboard" metomom ce yTBphyje Moryhu cuHepru3amM KOMOWHOBAEmEM [1Ba
eTapcKa yJjba Wi aHTUOMOTHKA. Y OBOM pajy Cy, Ha OCHOBY pe3yiTaTa JO0OHjeHHUX y3 IoMoh
MUKpPOJIUIYLIMOHE METOJIe, 01a0paHa HajaKTUBHUja eTapcka yiba OMbHUX BpcTa A. sylvestris
u A. pancicii M aHTUOMOTHK ca HajcaaOWjUM JeJoBambeM, epUTpoMHLUH. HbuxoBo
CHHEPTUCTHYKO JICJIOBAE je UCIIMTUBAHO Yy IHMJbY MOOOJbINama JIeJI0Bamka aHTHOMOTHKA Y

MambHM TEPaIjCKUM J[03aMa ITPOTHUB CBUX M3a0paHUX OaKTEPHJCKUX COjeBa.
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Cepuje nBocTpykux paspehema cBake kommoHeHte, nodeB on 4 x MIC, cy
npurnpeMbeHe npema npenopykama CLSI Hemmocpenno npe tectupama (Bajaksouzian u cap.,
1997). 3a cBaku TeCTHpaHH COj je HampaBJbeHa HCTa CycrneH3uja TypOumuteta on 0,5
McFarlanda (cojeBu cy ogabpaHu Ha OCHOBY HK-UXOBE MIPETXOIHO TECTUPAHE OCET/HUBOCTH Ha
nenoBame erapckux yiba). Ilo 50 pl wHOKynmucanor Munep XwuHTOH OyjoHa je
IUCTpuOyHpaHo y cBaku OyHapuh y mukportutap 1uouun (96 Oynapuha), a 3aTuM je 1omaTo
o 25 pulL ox cBakor pazpehema 06ejy kommoneHTu. Cepujcka paszpehema nmpBe KOMIIOHEHTE
(y oBoM ciy4ajy, eTapcko yibe A. sylvestris wnu A. pancicii) cy noaara ayX opauHaTe, JOK
Cy cepHwjcka paspehema Jpyre KOMIOHEHTE (AaHTHOMOTHK EpUTPOMHIMH) J0AaTa JIyxK
abcumce. Ilnoue cy mHKyOupane Ha Temmeparypu on 37°C y tpajamy ox 24h. Jo6ujena
IIaXxoBCKa TabJjia caJp)Ku CBaKy KOMOWHAIM]y JBEjy KOMIIOHEHTH, IIPH 4eMy ce OyHapuhu
KOJU CaJipKe HajBUILIEe KOHIEHTpAllMje CBaKe KOMIIOHEHTE Haja3e Ha CYNPOTHUM YTJIOBHUMA.
Cse anamuse cy ypahene y tpummukaty. OxapehuBame HMHTEpaklija €TapcKOr yJba U
aHTUOMOTHKA Cy 3aCHOBaHE Ha MPHUHIUITY CPEI-E¢ BPEIHOCTH M jeHAaUYMHA y Be3u edekra
npumene Buiie JiekoBa (Chou, Talalay, 1984). Tpu edekra ce m3aBajajy: CHHEPTUCTHYKH,
aJUTUBHU M aHTarOHUCTHYKH. 32 HHUXOBO KBAaHTUTHUBHO ofpehHBame KOPUCTU C€ KOHIEHT
¢bpakuone wunxubutopHe koHueHtpaunuje (FIC). V umpy mnpouewmuBama MelycoOHe

aKTUBHOCTHU JB€ KomnoHeHTe, FIC unnekc ce uzpauyHasa Ha cienehu HauuH:

MICa y komOunanuju ~ MICb y kom6unatmju ~ MICa y kom6unauuju x MICb y komOuHaimju

FIC =
MICa nojeauna4qHo MICb nojennnadHo MICa nojequnayno x MICb nojeannadno

FIC = FICa + FICb + FICa x FICb

npu uemy cy MICa u MICb muHnMantne nHXUOUTOPHE KOHIICHTPAIMje €TApPCKUX yiba
u kopumrheHor antuOuoruka eputopmuuuHa. FIC wuHAekc je wu3paduyHat y3 mnomoh
"CalcuSyn" (Biosoft), a pe3ynratu cy HHTEpIpPETUPAHA Ha cliefchn HAUWH: CHHEPTUCTHYKH
edekar (<0,90), amutuBan edexar (0,90<FIC<1,10) u antaronuctuuku edekar (>1,10)

(Wyles u cap., 2007).

4.6.3. MMKpOIMIyIIHOHA METO/1A 32 HCIIUTHBAKE METAHOJIHHUX €KCTPaKaTa
OnpehuBewme muHUManHe uHXUOUTOpHE KOHIEHTpamuje (MIC) w MuHMMaNHE
OakrepuuuaHe koHueHtpauuje (MBC) usBeneHo je y in vifro yclOBHUMa IpeMa METOAU

onucanoj y CLSI nporokomy (2009), ca ogpehenum moaudukanujama. [Ipekonohne kynrype
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TECTHpPaHMUX COjeBa, KOje Cy y3rajaHe Ha XpaHJbUBOM arapy, KopuinheHe cy 3a noOujame
cycriensuje typoumurera 0,5 MCFarland-a, y crepwiaom ¢usuonomkom pacteopy (0,9%
NaCl). Cepuje nymnux paz0iakema y3opaka MeTaHOIHHUX ekcTpakaTa (y 30% metaHoiny) cy
HampaBjbeHe y KoHueHTpauujama onx 0,1 mo 100 mg/mL y mukporurap mioyama ca 96
OyHapuha ca HHOKYJIMCaHUM XpaHJbUBUM OyjoHOM (¢puHanHe 3anpemune 100 pL u ¢unanne
xonuentparmje 10° CFU/mL, y cBakom GyHapuhy). Ilnoue cy mukyGupane 24h ma 37°C.
JIoKkCUTIMKIIMH, TUNPOQIOKCAIlMH, TeHTaMUIIMH U eputpomuninH (Sigma Aldrich Chemical
Co., St Louis, MO, USA) cy xopumheHn Kao MO3UTUBHA KOHTpOJIA ca pa3OiakemHMa dnje
cy ce koHuentpauuje kperaire ox 0,001 mo 10,00 mg/mL. McnutuBama cy BpuieHa y
TpUIUIMKaTy. baktepujcku mopact je oapehuBan nomaBamem 20 pul 0,5%-HOor BOMEHOT
pactBopa Tpudenun terpazosmyMm xjopuna (TTC) y cBaku OyHapuh MHUKpOTHUTAp IIIOYe.
MunuManHa wuHxuOuTopHa KoHueHTpauuja (MIC) je ngedunucana kao Hajmama
KOHIICHTpAllKja eKCTpaKaTa Mpu K0joj MUKpOOpranuszMu (6akrepuje) moxasyjy BUIAJBHUB PacT.
Jla 0m ce onpenamna MuHHUManHa OakrepuiuaHa koHueHTpanuja (MBC) canpxaj cBakor
GyHapuha je IPEHOIICH Ha MOBPIINHY XPaHJBHBOT arapa Koju je MHKyOupan 24h Ha 37°C.
MunumanHa OaKTepUIJHA KOHIIGHTpaluja ce OedUHUIIe Kao HajHWXKa KOHICHTpaluja

eKcTpakaTa koja youja 99,9% nHOKyIMpaHUX MUKPOOpPTaHU3aMa.

4.7. CrtatucTHYKa 00paaa noaaraka

[Momam cy mpe3eHTOBaHM Kao CpeAma BPETHOCTECTAaHAApAHA JCBHjalldja TPH
HE3aBUCHA TOHAaBJbama. Pesyiratu cy ymopeheHn jemHO(aKTOPCKOM aHAIM30M BapHjaHCH
(ANOVA). Tyxkej (Tukey) Tect je xopumiheH 3a TeCTHpame 3HadajHE pasnuke usmehy
cpenmux BpeaHoctu (STATISTICA 7.0, Statsoft Inc., Tulsa, OK, USA). Pasnuke mehy
cpeamuM BpeaHoctuma Ha 5% nuBoy (P < 0,05) cy cmatpane 3nauajuum. Enumunanmja

“criosbHMX pe3yinTarta je usBeneHa [ pyoosum (Grubbs') TecTom.
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5. PE3YJITATU U JTUCKYCHUJA

Y oBOM pady je BpIICHO HCIUTHBAKHE XEMHJCKOI cacTaBa, aHTUOKCHIATHBHE U
AHTHUMUKPOOHE aKTHBHOCTH €TapCKUX YJba U METAHOJIHHUX EKCTpakara ocaM OMJPHHX BpCTa
Koje mpunamajy damunujama Lamiaceae (Hyssopus officinalis), Apiaceae (Angelica
sylvestris, Angelica pancicii, Laserpitium latifolium) n Asteraceae (Artemisia absinthium,
Achillea crithmifolia, Achillea grandifolia, Tanacetum parthenium).

busbHu Martepujan Koju je KopuitheH y OBOM HCTPaXHMBamby j€ MPUKYIJbAaH TOKOM
2012. u 2013. roguHe Ha Teputopuju jyrouctoune CpoOuje, y ¢eHodasu 1BeTama Kaua ce
ouekyje Hajehum caapxkaj OMOaKTHBHMX jequmema. CBe uHpopmanuje o OUIBHOM
MaTepHjaly: Ha3UBU UCIIUTUBAHUX OMJbHUX BpCTa, OpojeBU Bayuepa (IIpHKa3aHM y 3arpagama
WCIIOJT Ha3WBa), aHATM3UPAHU OWJBHU J1eIoBH, (heHoda3a, CTAHUIITA U JIOKANH]jE Ca KOJUX je

MaTtepHjaj IpUKyTJbaH, CYMUpPaHe Cy U NpUKazaHe y Tadesu 4-1.

W3 ocymieHux M caMJI€BEHHMX HAJ3€MHUX JI€J0Ba HCIUTHUBAaHUX OWJbHUX BpCTa,
MIOCTYNIKOM XUApOJeCTUIaNnje y anapatypu no KieBuHiepy, U3010BaHO je €TapcKo yJbe, a
MIOCTYTIKOM €KCTpakiuje T00HjeHH Cy METaHOJHU eKCTpakTu. /lo0MjeHn MpUHOCH eTapcKuX

yJba U METAHOJHMX €KCTpaKaTa 3a CBaKy UCIUTHBaHY OMJbHY BPCTY Cy AaTu y Tadeaun 5-1.

Tabena 5-1. [IpuHOC eTapCcKUX yJba U METAHOTHUX €KCTpaKaTa UCITUTUBAHUX

OMJbaHUX BPCTA

Crieruduana
IIpunoc erapckor IIpuHOC MeTaHOIHUX

buzra gpera 162 (%, V/IW) excrpakara (%, w/w) TORIHA YIba

R P ’ (d) (mg/mL)
Hyssopus officinalis 0,17 5,10 886,0
Angelica sylvestris 0,05 6,20 544,0
Angelica pancicii 0,14 8,81 964,0
Laserpitium latifolium 0,16 7,40 842,0
Artemisia absinthium 0,12 10,14 756,0
Achillea crithmifolia 0,22 4,74 858,0
Achillea grandifolia 0,30 7,32 923,0
Tanacetum parthenium 0,57 7,09 932,0
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Canpkaj eTapckux yJjba UCIUTHUBAHUX BpCTa ce je kperao y omcery on 0,05% xon
ouwbHe Bpcte A. sylvestris, 1o 0,57% xox 6usbne Bpete 1. parthenium. IIpuHOC METaHOIHUX
eKcTpakaTta je 0uo y omcery oa 4,74% xox OusbHe Bpcte 1. parthenium no 10,14% xon

ousbHe Bpcte A. absinthium.

5.1. IN VITRO KOHTPOJIA ITATOI'EHUX BAKTEPHUJA INOPEKJIOM U3
XYMAHOI' MATEPUJAJIA JEJTIOBAIBEM ETAPCKHUX YJbA

Cagpxaj W cacTaB €TapcKor yJba Yy apoMaTUYHUM OHJbKama je TEHETCKH
JIETepPMUHUCAH, ald Ha Ibera BEIMKH YTHIQ] HMMAajy M MHOrH eHjgoreHu (¢eHodasa
OHTOTEHETCKOT pPa3Boja) M er3oreHd (akTopu (HAJAMOpPCKAa BUCHHA, CACTaB 3E€MJBHINTA U
kimmMa). C 063upoM J1a cy eTapcka yJjba BehwHE apoMaTHYHMX OMJHPHMX BPCTa KOMIUICKCHE
CMeIIe U JIa je XeMHjCKU CAacTaB y BHCOKO] KOpENaIMjy ca BUXOBOM aHTHOKCUIATHBHOM U
AaHTUMUKPOOHOM akTHBHOIINY, Hajupe Cy W3BpIICHE KBAaJUTAaTUBHE M KBaHTUTATHBHE

AHAJIN3C U30JIOBAHUX CTAPCKUX YyJba.

5.1.1. KoMmnapatuBHa aHajM3a XE€MHjCKOI CACTaBa €TAPCKHUX Y/ba
oxadpaHux OM/bHUX BpPCTA

KBanuTaTuBHM M KBaHTUTATUBHHM XE€MHJCKU CAcTaB M30JIOBAaHMX yJba j€ aHAIU3HUpaH
nomohy merona racHe xpomatorpaduje (I'X) m xomOuHanujom racHe xpomarorpaduje u
macerne crnekrpometpuje (I'X/MC). JlobujeHn XpomarorpaMu cy IMpHUKa3aHU Y TMOTJIaBJbY
MPUJIO3U. YkynHu GeHOIU METAaHOIHHUX eKcTpakaTa cy oapehuBanu nmo ®@onuH-CjoknTo
MeToIu, a yKynHu (¢rnaBoHouau —kopuimtheweM —amymuHujyM  xsopun  (AlCls)

CHeKTpOhOTOMETPH]CKE METO/IC.

5.1.1.1. XeMujcku cactaB eTapcKor y/ba Bpcre Achillea grandifolia

bussnu matepujan A. grandifolia Friv. je npukymseH y Kamony peke Jepme (ceno
Tpucku OnopoBIM) y HepUoay IMyHOT L[BeTama, y Toky jeta 2012. u 2013. rogune. Hakon
Cyllelka HaJA3€MHUX JIe]0Ba, MOCTYIKOM XHUApOJeCTUIauuje y amapatry no KueBuHuyepy

uzonoBano je 0,30% (v/w) yma. KomOunanujom I'X n I'’X/MC anHanusze y eTapckoM yiby
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Bpcte A. grandifolia Friv. unentudukoBano je 26 jenumema T1j. 98,0% eTapckor yiba.

KBayiMTaTUBHYU ¥ KBAHTUTATHBHH CACTaB OBOT €TAPCKOT yJha j€ MPUKa3aH y Tadeau 5-2.

Ta6esa 5-2. XeMujcku cactaB eTapcKor yiba Bpcte Achillea grandifolia

1 XEKcaHal 0,1 800 801
2 XekceHan<2E-> 0,1 850 846
3 TPULUKIICH 0,2 923 921
4 O-ITUHEH 0,7 935 932
5 Kamper 3,1 950 946
6 OCH3ATIEXUT 0,1 961 952
7 B-muaeH 0,1 979 974
8 H-OKTaHal 0,2 1004 998
9 OpTO-LIUMEH 3,1 1027 1022
10 JINMOHEH 0,2 1031 1024
11 1,8-mHE0N 16,4 1034 1026
12 OeH3€eHAlIET alIeX U] 0,1 1045 1036
13 Y-TEPIMHEH Tp 1060 1054
14 0-TYjOH 15,1 1108 1101
15 B-Tyjon 2,2 1119 1112
16 a-kamdoneHan 0,2 1129 1122
17 TPaHC-NUHOKAPBEOI 0,3 1144 1135
18 kamdop 45,4 1151 1141
19 caOKrHa KETOH 0,2 1160 1154
20 MMMHOKAPBOH 0,2 1166 1160
21 6opHEeo 8,1 1168 1165
22 TepIUHEH-4-0J1 0,2 1180 1174
23 0-TE€PIUHEOI 0,1 1193 1186
24 MUpTEHA 0,1 1200 1195
25 acKapHI0J1 0,9 1243 1252
26 OOpHWII arieTaT 0,9 1289 1287

YxynHo 98,0

Tepnenonan 97,4

MoHoTepneHCcKH 3,1

YTJbOBOZIOHHUIIN

OKCHT€eHOBaHU MOHOTEPIICHU 90

CecKBUTEPIIEHCKH i

YIJbOBOIOHHITA

OKCUTeHOBaHH CECKBUTEPIICHU -

Octano 0,6

*Jenumwema Cy HaBeJeHa No penocieny enyupawa Ha XII-SMC xononu  (PJI: murepatypHu
peTeHunoHu uHaeKc, Pu: ekcriepuMeHTanHo ojpel)eH peTeHIMOHN HHACKC)

XeMHjCKH cacTaB €TapcKor yiba A. grandifolia xapakTepuilie 3Ha4ajHO MPHUCYCTBO
MoHoOTeprieHa kamdopa (45,4%), u jomr aBe kommnoHeHte, 1,8-mmHeona (16,4%) u a-TyjoHa
(15,1%). Y mameM npoueHTy cy 3acTymberu 6opueon (8,1%), kamben (3,1%), opTo-umeH
(3,1%) u B-tyjon (2,2%). CBa ocrana jequmema Cy NPUCYTHA Y KOHIEHTPALUjU MambO) Ol

1% (rpagux 5-1).
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Procenat dominantnih jedinjenja

0
31,22 ® kamfor

m 1,8-cineol

¥ o-tujon

® borneol

B kamfen

M orto-cimen
B-tujon
ostalo

3,1

I'paduk 5-1. [IporieHaT TOMHUHAHTHUX JeIUHEHA Y €TAPCKOM yIbY BpcTe A. grandifolia

[TpunOC ysba Hamier y3opka 6usbHe Bpcte A. grandifolia je 6uo 0,30% mTo je 3HaTHO
BHIIE OJ Bpcre ca Jiokanurera y Kaszaxcrany (0,18% v/w) (Suleimenov u cap., 2001).
Jlocamamma UCTpaKkMBama Cy TMOKa3ala Ja eTrapcka yJjba BpcTa poaa Achillea najuemrhe
caapxke nocta kamdopa, 1,8-nnHeona, apreMusnja keToHa u o-tyjona. Kamdop u 1,8-mmuneon
Cy OWMJIM NMPHCYTHHU Kao JJOMUHATHE KOMIIOHCHTE, KaKO y HalleM Y30pKy yiba A. grandifolia
(45,4 u 16,4 %), Tako u y yzopuuma yiba 4. siecheana (43,36 u 6,29 %) (Albayrak, 2013), 4.
crithmifolia (27,6 u 26,5 %), A. nobilis (1,8-mureone 8,2 %) (Ilammh u cap., 2003) u 4.
grandifolia (xkamdop 15,6%) (PanynoBuh u cap., 2010). Komnonenra a-TyjoH, Koja je y
HaleM y30pKy yJba A. grandifolia (15,1 %) umana 3HavajHUju yaeo, OuUia je IpUCyTHa U Y
y30pKy yJba ucre Bpcte (7,5 %) (Pagynosuh u cap., 2010) u y yiby Bpcte A. nobilis (25,7%)
(ITamuh u cap., 2003) ca snokanutera y Cpouju. Tpeba mcrahm na je MOTHYHO Pa3IHYUT
XEMHUJCKH cacTaB yJba A. grandifolia mpaeHTH(PUKOBaH y y3pollMMa ca JIOKAJIWTETa W3
Kazaxcrana (B-nunene 8,9%, cenun-11-eH-4a-om 8,5% u y-eynecmon 6,3%) (Suleimenov u

cap., 2001).
5.1.1.2. XeMujcKH cacTaB eTapcKor yjba Bpcre Achillea crtihmifolia

busenu marepujan A. crithmifolia L. je npukymiben Ha Crapoj ianuau (Mecto Lipau
Bpx), y nepuoay nyHor nBerama, y Toky Jera 2012. u 2013. romune. Hakon cymema
HA/I3EMHHUX JIEJI0Ba, IOCTYIIKOM XHIPOACCTHIIAIM]E Yy anapaTy 1o KieBuHyiepy H30I0BaHO je
0,22% (v/w) yJba, HMHTEH3MBHO XyTe O00je¢ M KapaKTepUCTHUYHOT jJaKOr MHpHUCA.
KombOunamjom I'X un I'X/MC ananuze y erapckoM YyJby Bpcre A. crithmifolia L.
uneatudukoBano je 35 jemumema T1j. 97,80% erapckor yspa. KBanuratuBHH U

KBAaHTHTATUBHU CaCcTaB OBOT €TapCKOT yJba je MPeCTaB/beH y Tadean 5-3.
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Tabesa 5-3. XeMujcku cactaB eTapcKor yiba Bpcte Achillea crithmifolia

1 XEKCaHall Tp 800 801
2 CaHTOJIMHA TPUEH 0,2 908 906
3 TPULMKIICH 0,1 923 921
4 O-ITUHEH 1,6 935 932
5 KaM(eH 3.3 950 946
6 cabuHEeH 0,1 976 969
7 B-mmaeH 0,7 979 974
8 ME3HTHIICH 0,2 996 994
9 JOMOTH aJIKOXO0JI 1,2 1001 999
10 a-henanapeH 0,1 1007 1002
11 6-3-kapeH 0,1 1013 1013
12 O-TepIHHEH 0,2 1019 1014
13 OpTO-LIUMEH 3.4 1027 1022
14 B-demannpen 1,0 1032 1025
15 1,8-mHeon 14,8 1034 1026
16 CAHTOJIMHA aJIKOXOJI 0,4 1037 1034
17 apTeMHU3Hja KETOH 31,7 1062 1056
18 apTeMH3Hja aTKOXO0JI 0,3 1084 1080
19 JIMHAJOJ 0,1 1100 1095
20 bunudoinon 0,4 1105 1109
21 0-TYjOH 2,2 1108 1101
22 B-Tyjon 0,2 1119 1112
23 XPpU3aHTECHOH 1,8 1128 1124
24 TPaHC-IIMHOKAPBEOII 0,3 1144 1135
25 kampop 25,4 1151 1141
26 LUC-XPHU3aHTEHOI 0,1 1164 1160
27 MMMHOKAPBOH 0,1 1166 1160
28 GopHeou 4,6 1169 1165
29 TepIHUHEH-4-01 0,5 1180 1174
30 0-TEPIUHEOI 0,1 1193 1186
31 MUPTEHAT 0,2 1200 1195
32 (parpanon 0,9 1216 1214
33 acKapua0Il 0,7 1242 1234
34 LIUC-XPU3aHTECHUII aleTaT 0,4 1264 1261
35 OOpHWUII arieTaT 0,5 1289 1287
YkynHo 97,8

Tepnenonan 97,6

MouHoTepneHcKu 12

YTILOBOJOHUIIH

OKcHUTreHOBaHU 85.6

MOHOTEPIICHA

CecKBUTEPIEHCKH

YIJHOBOJOHHULIA B

OKcureHoBaH!

CECKBUTEPIIEHH )

Ocraino 0,2

* Jenumema cy HaBeneHa 1o pegocieny enyupamwa Ha XII-SMC komonn  (PJI: nurepatyphu
PETEHINOHU HHIEKC,PH: excriepuMeHTaIHO onpel)eH peTeHIMOHH HHIIEKC)

Haj3acTynspeHuja jeaumema cy MOHOTeprieHH apreMusuja ketoH (31,7%), xamdop
(25,4%) u 1,8 — uuneon (14,8%). Y mMameM IPOIEHTY Cy MPHUCYTHA U jeIUEH-CHa OOPHEOT
(4,6%), opro-mmeH (3,4%), xkamden (3,3%), a-tyjoH (2,2%), xpuzanteHoH (1,8%), o-nuHEH
(1,6%), jomoru ankoxodn (1,2%) u B-penanapen (1,0%). Ca octana jenumema cy MpUCyTHa

y KOJIMUMHHU Maw0j 011 1% (rpaduk 5-2).
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Procenat dominantnih komponenti
1,61,210

W artemizia keton
B kamfor
m 1,8-cineol
B borneol
M orto cimen
B kamfen
¥ o tujon
W hrizantenon
o pinen
¥ jomogi alkohol
u 3 felandren

I'pa¢uxk 5-2. [IporieHat JOMUHAHTHUX jeIUB-CHA Y €TAPCKOM YIbY BpCTe A. crithmifolia

VYnopehyjyhu nobujeHn caapkaj JOMHHAHTHUX KOMIIOHCHTH €TapCcKOr yJjba A.
crithmifolia (apremusuja xeron 31,7%, xamdop 25,4% wu 1,8-umneon 14,8%), ca
pesynaTatuma uctpaxusamwa [lanuh u cap., (2003) (xamdop 27,6%, 1,8-mmuHeon 26,5%
U mpanc-XpuzanTeHun anerar 18,8%), Moxe ce youuTH jaa oba y30pKa yJba Y BHCOKOM
MPOIICHTY caapke Kamdop u 1,8-IMHE0I, TOK y Y30pKYy yJba IOMEHYTHUX HUCTpaKMBava HHje
naeHTU(UKOBAH apTeMu3Hja KEeToH, Beh je ca BenmukuM yaenoM OWO TIPUCYTaH MPAaHc-
xpuzanTeHmwn anerar. C npyre ctpaHe, y30pak yiba Bpcte A. nobilis campxku apremusuja
ketoH (14,8%) u kamdop (8,2%) y 3amaxeHUM KOHIIEHTpalldjaMa Kao ¥ Halll y30paK yJba A.
crithmifolia, Mana je JNOMWHAHTHA KOMITIOHEHTa o-TyjoH (25,7%) (ITamuh m cap., 2003).
Ckopanima HCIUTHBAKkA Cy MOKa3aa joil Behy moy1apHOCT y TOMHHATHAM KOMIIOHEHTaMa
yJba Cca HAIllUM PE3yJITaTUMa, Kao ¥ u3Mel)y pasIMuuTuX BpCTa UCTOT pona, A. crithmifolia
(apremusuja ketoH 31,7%, kamdop 25,4%, 1,8-uneon 14,8%) u A. millefolium (apremusuja
ketoH 14,92%, kamdop 11,64%, muramun anerat 11,51% i 1,8-mureon 10,15%) (Chou u
cap., 2013).

5.1.1.3. XeMHjcKH cacTaB eTapcKor yjba Bpcre Angelica pancicii
bumpau matepujan A. pancicii Vand. je npukymbeH Ha BracuHckoM jesepy (MecTo
Ilpua TpaBa) y ¢a3u myHor npera, y Toky neta 2012. u 2013. ronune. HakoH cymiema

HAJ3E€MHUX JIETIOBA, TIOCTYIKOM XUAPOACeCTUIAIM]e y anapaTy 1o KieBuHIIepy U30JI0BaHO je

0,14% (v/w) yma. KomOouranujom ['X u 'X/MC ananuse y etapckoM yJby BpCTe A. pancicii
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uaeHTupuKoBaHo je 40 KOMIOHEHTH Tj.

98,8%

eTapcKor  yJba.

KBaHTHTATUBHU CaCTaB OBOT €TAPCKOT yJba je IPE3CHTOBaH y Tabdeau 5-4.

Ta6esa 5-4. XeMujcku cactaB eTapcKor yJba Bpcte Angelica pancicii

SO X AU AW

B W W W W WWWWWNNNNNNNDNDNDN e e e e e e e ok
SO AN AWN=OORXISNNEAEWN=OOROINNEWN -

3-metun-2-0yteH-1-on
(E)-2-xexcenan
(E)-2-xexceHoun
HOHaH

O-TyjeH

O-TIMHEH

KampeH

3-MeTHI HOHaH
cabuHeH

B-mmHEH

MHpIIEH

5-2-kapeH
a-henanapex
8-3-KkapeH
0-TEPIHHEH
M-LIMEH

0-IIUMEH
B-demannpen
(3)-p-oummen
(E)-B-ommmen
Y-TEpIHHEH
o-tepIMHOJIEH
H30MEHTHI 2-MeTH OyTaHoaT
H30IEHTHIN30BalIepaT
II-MEHT-2-eH-1-011
TpaHC-II-MEHT-2-eH-1-011
Kkampop

KPHIITOH
LUC-TIUTIEPUTOIT
TPaHC-IMIEPHUTOI
OOpHMI areTaT
TpaHc-KapropuieH
B-uenpen
akopa-3,5-nueH
(E)-B-daprecen
Y-MypOJIeH
repmaxpes J{
100yI0
akopeHon b
akopeHoH b
YKynHo
Tepnenonau

MOHOTepHCHCKI/I YIJbOBOAOHUIIN

OKCHIreHOBaHU MOHOTEPIICHU

CGCKBI/ITepHeHCKI/I YIJbOBOJOHUILIA

OKCHUT€HOBaHH CECKBUTEPIICHU
Ocraino

0,3
Tp
Tp
0,1
0,3
14,5
1,6
0,2
0,5
0,7
3,8
0,2
45
44
0,2
0,1
1,9
54,9
0,7
1,4
0,2
0,4
0,3
0,5
0,5
0,3
0,2
0,1
0,1
0,1
1,3
Tp
0,2
0,2
Tp
0,1
0,2
0,1
3,6
0,1
98,8
98,2
90,3
3.4
0,7
3,8
0,6

780

850

861

899

927

935

950

971

975

979

992

1003
1007
1013
1019
1024
1026
1031
1039
1049
1060
1090
1105
1108
1123
1141
1148
1190
1197
1209
1289
1427
1429
1432
1463
1479
1489
1593
1670
1700

* Jenumema Cy HaBeleHa 1Mo pexpocieny enyupama Ha XII-5MC konoHH

peTeHnnoHu nHaeKc, Pu: ekcriepuMeHTanHo oapel)eH peTeHIIMOHN HHAEKC)

765

846

854

900

924

932

946

970

969

974

988

1001
1002
1008
1014
1020
1022
1025
1032
1044
1054
1086
1100
1102
1117
1136
1141
1183
1195
1207
1287
1417
1419
1425
1454
1478
1484
1584
1654
1697

KsamuratuBau u

(PJI: nurepatypHU

I'maBHE KOMITOHEHETE eTapcKOr yiba A. pancicii cy P-penanapen (54,9%), o-nuHEH

(14,5%) n o-¢penannpen (4,5%), IOk cy y Mamoj Mepu NpUCYTHH U O-3-KapeH (4,4%),
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muprieH (3,8%), akopenon b (3,6%), o-tiumen (1,9%), kamben (1,6%), (E)-B-ouumen (1,4%),
oopami arerar (1,3%) (rpaduk 5-3).

Procenat dominantnih komponenti

N\lﬁ ® 3-felandren

N g-pinen
3,8 B g-felandren
4,4 B §-3-karen
B mircen
® akorenol B
0-cimen
kamfen
(E)-B-ocimen

1,9

4,5

I'paduk 5-3. [IpornieHaT JTOMUHAHTHUX jeUBEHA Y €TAPCKOM YIbY BpCTe A. pancicii

XeMHjcKH cacTaB BpCcTe A. pancicii je pBH MyT onucaH y u3BemTajy CumoHoBuh u
cap., (2014). Y oBoM eTapckoM yJby, Kopuctehu 1Be METO/E, Ka0 TOMHUHAHTHE KOMIIOHEHTE
cy nerekroBane B-demanapen (54,9% u 60,1%), a-nunen (14,5% wu 20,1%) u a-penanapen
(4,5% u 4,3%) (rpagux 5-3)

5.1.1.4. XeMujcKu cacTaB eTapcKor yjba Bpcre Angelica sylvestris

bumpau marepujan A. sylvestris L. je mpuxkymsbeH y peony JumutpoBrpama (ceno
Masrom) y ¢a3u myHor mBera, y Toky Jyera 2012. u 2013. romune. Hakon cymiema
Ha/I3eMHHUX JIeJI0Ba, OCTYIIKOM XHIPOAECTHIAIM]e Y anapaTy no KieBuHiiepy U30J10BaHO je
0,05% (v/w) yma. Komomnammjom I'X n I'X/MC anammse y erapckoM yJby Bpcre A.
sylvestris L. ugpentuduxonane cy 32 xommnounete 1j. 97,4% erapckor yspa. KBanuratuBau u

KBAaHTUTATUBHU CAaCTaB OBOT €TAPCKOT yJba j€ MIPE3EHTOBAH y Tabean 5-5.
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Ta6ena 5-5. Xemujcku cactaB eTapcKor yiba Bpcte Angelica sylvestris

1 3-meTHi-2-0yTeHan 0,2 778 780
2 XeKcaHall 0,1 801 800
3 5,5-mumernn-1-etun-1,3- 0,3 835 832

LUKJIOICHTAAUCH,
4 2E-xekceHan 0,2 846 850
5 HOHAH 0,2 900 899
6 0-TyjeH 0,0 924 927
7 O-ITMHEH 9,6 932 935
8 KaM(peH 0,8 946 950
9 3-MeTHII-HOHAH, 0,2 970 971
10 CaOMHEH 1,2 969 975
11 B-nuHeH 0,5 974 979
12 6-METHII-5-XenTeH-2-0H 0,2 981 988
13 MUPIICH 1,2 988 992
14 2,4,4-TpUMETIIIIICHTII eCTap 0,6 1007 1004

METaHOAT
15 O-IIMMEH 1,4 1022 1027
16 JIMMOHEH 75,3 1024 1031
17 MeHTa-2,8-ueH- 1 -on<tpaHc- 0,2 1119 1122

napa->
18 LAC-TUMOHEH OKCHJL 1,2 1132 1136
19 TPaHC-TUMOHEH OKCHUJ > 0,4 1137 1140
20 KaMmQpop 1,2 1141 1148
21 2-MeTHI-4-MEeTHIIIEHTHAI 0,1 1197 1200

OyTaHoat
22 TpaHC-KapBeOJ 0,1 1215 1221
23 TPAHC-XPU3aHTEHUII alleTaT> 0,2 1235 1238
24 KapBOH 0,2 1239 1246
25 TUMOJI 0,4 1290 1281
26 OOpHWII arieTaT 0,1 1287 1289
27 2-MeTHI-4-METHITX CKCHIT 0,2 1304 1307

OyTaHoat
28 JIOHTUITHHEH 0,1 1350 1358
29 B-enemen 0,5 1389 1396
30 TpaHCc-KapHo(uiIeH 0,3 1417 1427
31 JEXUIPO-CECKBULIUHEOI 0,3 1469 1474
32 0-6ucaboson 0,1 1685 1691

YxynHo 97,4

Tepnenouaun 95,3

MoHoTepreHCKH YyIIbOBOJOHUIU 90,1

OKCHTeHOBaHU MOHOTEPIICHN 4,0

CeCKBUTEPIEHCKH YTIHOBOIOHUIII 0,8

OKCUIeHOBaHU CECKBUTEPIICHU 0,4

Ocraino 2,1

* Jenumemwa Ccy HaBeleHa 1o pegocieay enyupamwa Ha XII-SMC komonn (PJI: nmurepatyphu
PETeHIIMOHH UHIEKC, PH: excriepuMeHTaIHO oapel)eH peTeHIMOHH HHACKC)

ETapcko yme A. sylvestris KapakTepHille U3pakeHO MPUCYCTBO JuMoHeHa (75,3%) u
a-ntmHeHa (9,6%), a 3atuM u opro-uumena (1,4%), cabunena (1,2%), mupuena (1,2%), muc-
numoneH okcuaa (1,2%) u xamdopa (1,2%), 1ok cy ocraje KOMIIOHETe OWJie MPUCYTHE Y

KOHIIEHTpalujama MawuM of 1% (rpagux 5-4).
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12 Procenat dominantnih komponenti

1,212 12

H Jimonen

B o-pinen

¥ orto-cimen

M sabinen

B mircen

B cis-limonen oksid

kamfor

I'paduk 5-4. [IporieHaT JOMUHAHTHUX jeUBEHA Y €TAPCKOM YIbY BpCTe A. sylvestris

VY paHWjuM CcTyndjamMa Koje Cy ce OaBmiie XEMHUjCKUM CacTaBOM €TapCKOr yiba A.
sylvestris yTBpheH je BHCOK mporeHaT o-nmHeHa (24,65%) u PB-dbenanapena (42,96%) y
HaJg3eMHUM nenoBuMa Omsbaka (Evergetis m cap., 2012) U TpUIIMKIWYHOT Xama3yJieHa y
kopeHy Ombke (Vinokurova u cap., 1999). V ananusu etapckor yijba U3 IofoBa Bpcte A.
sylvestris, y 3aBHCHOCTH OJ] METOAa H-CTOBOT HM30JI0BaEa JIETEKTOBAHO j€ INPHCYCTBO Ol
nuHeHa (25,6%, 36,2% u 9,2%), B-bemanapena (9,1%, 9,9% u 3,2%), Gopamn amerara
(7,3%, 4,3% u 6,9%) u numonena (5,6%, 4,3% u 2,1%) (Ozek u cap., 2008)

5.1.1.5. XeMujcku cacTaB eTapcKor y/ba Bpcre Artemisia absinthium

bumau matepujan A. absinthium L. je npukymsbeH y peony Hwumke bame (ceno
Mainya) y mepuony NyHOr LiBeTama, y TOKy jera 2012. u 2013. rogune. Hakon cymema
Ha/I3eMHHUX JIeJI0Ba, OCTYIIKOM XHIPOAECTHIIAIM]e Y anapaTy no KieBuHiiepy U3010BaHO je
0,12% (v/w) yma. Kombunammjom I'X u I'X/MC ananm3e y eTapckoMm YJby Bpcre A.
absinthium unentudukoBano je 53 jenumema Tj. 96,2% etapckor ysba. KBanmutaTuBHU U

KBAHTUTATUBHU CAaCTaB OBOI' €TAPCKOT" yJba je IMPE3CHTOBAH Yy Tabean 5-6.
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Ta6esa 5-6. XeMujcku cactaB €TapcKoOT yiba BpcTe Artemisia absinthium

ORI N AW -

XEKcaHal
(E)-2-xexcenan
7-meTwii- 1 -oKTeH,
H-XEKCaHOJI

0-TyjeH

O-TIMHEH

a-heHxeH

OeH3 angexumn
cabuHEeH

B-niHEH

MHpLEH
a-¢penanapexH
O-TEPIHHEH
OpTO-LIUMEHE
B-benanapen
1,8-1iuHeon
B-(3)-ounmen
OCH3EH aleTalIexXusI
Y-TepIUHEH
caOMHEeH XuapaT
LHC-JIMHAJION OKCHJL
TEPIUHOJICH
JIMHAJION

H-HOHAHAJI
LHC-TYjOH
TPaHC-TYjOH
M-MeHT-2-eH-1-011
(3)-enokcu-onuMeH
(E)-emoxcu-onmmen
xamdop

cab1Ha KeTOH
JIaBaHYJI0I
po3edypaH enoxkcua
TepIUHEH-4-0I1
H-IUMEH-8-0I1
0-TEPIHHEOI
MHPTEHOJ

METHJI CATUIIUIAT
(dparpano

HEpoI
TPaHC-XPU3aHTXECHMII alleTaT
KyMUH aJIIeXH]]
OOpHMI ameTat
JIaBaHITyJIHIT aleTar
(dparpanmn anerat
HEPHUII aleTar
JIaBaHyJIWII U300y TaHOAT
TpaHC-KapropuiIeH
B-uenuueH
JIaBaHIYJIMII M30BaJIepaT

JIABaHIYJIHI 2-METHI OyTaHOAT

HEpHJI H30Basepar
KapHO(UIEH OKCH
Yxynno
Tepnenonau

MOHOTCpHeHCKI/I YIJbOBOAOHHUIIU

OKCcUreHOBaHH MOHOTEPIICHU

CecKBUTEPIEHCKHU YTJbOBOAOHUIN
OKCHUTeHOBaHH CECKBUTEPIICHH

Ocrano

0,1
0,1
0,2
0,2
0,5
0,5
5,6
0,1

21,5
0,5
2,3
1,6
0,2
19,2
0,6
0.4
0,3
0,2
0,6
0,3
0,1
0,2
2,0
0,1
0,2
9,1
0,7
11,0
0,9
22
0.4
1,5
0,2
33
0,7
0,2
Tp
0,2
0,2
0,2
0,7
0,3
1,5
0,6
1,3
0,1
0,7
0,2
0,2
1,1
0,8
0,3
0,2
96,2
95,3
66,4
28,3
0.4
0,2
0,9

800

850

852

864

927

935

949

961

976

979

992

1007
1019
1027
1031
1034
1039
1045
1060
1069
1074
1090
1100
1104
1108
1119
1123
1133
1141
1151
1161
1168
1176
1180
1187
1193
1195
1198
1216
1229
1238
1244
1289
1291
1346
1365
1424
1427
1495
1511
1512
1585
1592

801

846

852

863

924

932

945

952

969

974

988

1002
1014
1022
1025
1026
1032
1036
1054
1071
1067
1086
1095
1100
1101
1112
1122
1128
1137
1141
1154
1165
1173
1174
1179
1186
1194
1190
1214
1227
1235
1238
1287
1288
1331
1359
1421
1417
1489
1509
1511
1582
1582

* Jenmumera cy HaBeJeHa 1o pepocieny erynpama Ha XI1-SMC konorn (PJI: muTepaTypHH peTeHIIMOHHN HHIEKC,
Pu: excriepuMeHTaIIHO Ofipel)eH peTeHIIMOHN HHIEKC)
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Etapcko yibe A.absinthium xao JOMUHaHTHE KOMIIOHEHTE cajpku cabuneH (21,5%),
opro-tumer (19,2%) u (3)-emokcu-ommmern (11,0%), MOk Cy y MamoOj KOHIICHTpAIUjU
MPUCYTHU joul U TpaHc-TyjoH (9,1%), a- denxen (5,6%), tepnunen-4-on (3,3%), mupueH
(2,3%), xampop (2,2%), nunanon (2,0%), a-bemanapen (1,6%), Gopuun auerat (1,5%),
naBauayion (1,5%), dparpanun anerat (1,3%), nmaBangynun usosanepat (1,1%). Ocrana

JeTHUbECHhA CY JICTEKTOBaHA Y KOHIICHTpaIUju Mamboj o1 1% (rpadux 5-5).

1,5 Procenat dominantnih jedinjenja

1,6 \1,5L311 ® sabinen

LI W orto-cimen

B (z)-epoksi-ocimen

® trans-tujon

B o- fencen

¥ terpinen-4-ol

® mircen

B kamfor
linalol

B g-felandren

¥ bornil acetat
lavandulol
fragranil acetat

2,2
2,3
3,3

I'paduk 5-5. [IponieHaT JOMUHAHTHUX jeIUHECHA Y €TAPCKOM YIbY BpcTe A. absinthium
[TpuHOoC yiba OusbHE BpcTe A. absinthium y nocaganimbiM UCTPAKUBABUMA CE KPETao

on 0,1 mo 2,3% v/w (Juteau u cap., 2003, Orav u cap., 2006, Rezaeinodehi, Khangholi, 2008,
Baykan Erel u cap., 2012, Judzentiene u cap., 2012), omakie ce MoXe 3aKJbYYUTH Ja je
MPUHOC yJba W3 Haller OmspHOr Martepujana gocta Huzak (0,12% v/w) (CrankoBuh u cap.,
2016). Ha ocHOBY mocajamimuX HCTPaKUBaka JOKa3aHO je Ja XEeMUJCKHU CacTaB €TapCKOT
yiba A. absinthium Bapupa y OJHOCY Ha MOAHEOJhe HAa KOMe pacte. Tako je y OOMMHO]j
CTYIUjH KOja ce OaBHIIa HCITUTUBAKHEM XEMH]CKOT cacTaBa yJba A. absinthium ca pa3TuIuTAX
reorpadckux noapydvja y EBponu yodeHo na cy riaBHe KOMIIOHEHTE y yJbuMa u3 EcToHmje
Ounu MoHoTepreHu (cabuHeH u mMupueH — 21,2% u 25,6%), kao u y Mabhapckoj, IlIkoTckoj,
MonnaBuju (cabunen u wmuprer — 9,2 u 38,9%), IOK je BenuKa KOHIEHTpaIlWja
enokcuonumenea (22,1%) nponahena y yzopuuma u3 Pycuje (Orav u cap., 2006). Unansa ca
capagaunuma (1983) je nmeduHMCAO0 HEKOJIMKO KapaKTEPUCTUYHMX XEMOTHIIOBA yJba A.
absinthium xoja pacTe Ha pa3IMYUTUM JIOKaduTeTuMa y EBponu: yiba Gorara caOMHEHOM U
MUPIICHOM, yJba Oorara o- U -TyjoHOM, yJba Oorara emoKCHOIIMMEHOM M yJba Oorata (E)-
cabunun arneraroMm. Takohe cy mponaljeHe n Heke MemaBuHe oBux xemotunosa (Chialva u
cap., 1983). V HoBHje BpeMe cy TMpeACTaB/bEHHM HOBH XEMOTHIIOBU €TApCKOT yiba A.

absinthium: cabuHWN anleTat + TyjoHH U caOuHUI anerat + (3)-enokcuounMeH u3 JlutBanuje
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(Judzentiene u cap., 2012); cabuHen + mupiueH + xpuzantenun aunerat u3 Typcke (Baykan
Erel u cap., 2012); B-nuaen + B-tyjon (Rezaeinodehi, Khangholi, 2008); (3)-emokcuonumen
+ xpuzanTeHu1 anerar u3z Opaniycke u PB-TyjoH + (3)-emokcuonmMen u3 Xpnarcke (Juteau
u cap., 2003); unct B-TyjoH XeMOTUN U -TyjoH + muc-enokcuonnmer xemorun (brnarojeBuh
u cap., 2006) u cabuneHn + o-¢penannpen + cabunun amerar (MwuxajunoB-KpcereB u cap.,
2014) u3 CpOuje. Y ucrpaxuBamUMa yJjba U3 y30paka ca JiokanuTtera y MHauju kao riaBHe
KOMITOHEHTE yJba Cy JETEKTOBaHE OOpHEON + METHJI XHOKHMHAT + M3000pHWI amerar + [-
rypjyHeH + xapuodwmieH okcuna (Rajesh, 2013). V yisby Hamer y3opka A. absinthium
(cabuHeH + opTO-IIMMEH + (3)-€MOKCH-OLIMMEH), Ipyra KOMIIOHEHTA IO 3Ha4ajy OpTO-IIMMEH
Ce HE HaJla3u y 3Ha4ajHOM IPOIICHTY HU y JeTHOM O] HaBeJeHUX xemorturioBa (CtankoBuh u

cap., 2016)

5.1.1.6. XeMujcku cactaB eTapckor y/ba Bpcre Hyssopus officinalis

bumsau matepujan Hyssopus officinalis L. je mpukymnsbeH y peoHy mecta Bucouka
Pxana (ceno PcoBmm), y BeretatuBHoj ¢aszu, y Toky neta 2012. u 2013.. roqune. Hakon
Cyllelkha HAJ3eMHUX JIeJ0Ba, MOCTYNKOM XHUApoJecTUianuje y amapary no KieBuHiyepy
uzonosano je 0,17% (v/w) ulja. Komounammjom I'X u I'’X/MC ananmuse y €TapckoM YJbY
Bpcte H. officinalis L. unentudukoBana cy 43 jenumema Tj. 98,60% erapckor yJba.

KBanuTaTuBHU U KBAaHTUTATUBHU CAaCTaB OBOT €TApPCKOT yJba j€ MPE3eHTOBaH y Tadesan 5-7.
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Tabesa 5-7. XeMujcku cactaB eTapcKor yiba Bpcte Hyssopus officinalis

NN AW -

BoA BB W W WL W WWWWNNENDDNNNRNDNDD = e e e e e e e
W IN=OO I N HWN=OORIASWUNEWNEOWLYWW IS WN=CO

0-TyjeH

O-TIMHEH

KaMpeH

cabuHeH

B-nmuHEeH

MHPLEH
a-hemanapen
O-TEPIHHEH
OpPTO-LHUMEH
JIMMOHEH
1,8-1iuHeon
(3)-p-oummen

(E)- B-ounmen
Y-TepIUHEH
apTeMH3Hja KeTOH
Ic-cabuHEH XUapar
KaM(eHUIOH
TEpPIUHOJIECH
JIMHAJION

0-TYjOH

B- Tyjou
a-kamoneHan
AIOOLMMEH
HOIWHOH
TPaHC-MMHOKAPBEOIT
kamdop
TpaHC-MIMHOKaM(pOH
[THHOKapBOH
OOopHEOT
H30MHUHOKaM(OH
TEePIUHEH-4-0I1
MI-IAMEH-8-01
KPHUIITOH
0-TEPIHHEO
MHpPTEHA
KapBOTaHALIETOH
METHJI MAPTEHAT
MHPTEHHII aleTar
B-Oypboner
TpaHCc-KapHoDHIeH
Y-MypOJieH
OUILMKIOrepMaKpeH
CIIaTyJICHOJ

Tepnenonau

MoHoTepIeHCKH YTIbOBOIOHULIU
OKCUTreHOBaHH MOHOTEPIICHU

CeCcKBHUTEPIIEHCKH
YIIbOBOJAOHHIH

OKCcUTeHOBaHU CECCKBUTEPIICHU

Ocraino

0,1
1,1
0,1
1,3
11,3
0,6
Tp
0,2
0,5
1,5
49,1
2,5
0,4
0,4
0,4
0,1
0,1
0,2
0,1
0,2
Tp
0,1
Tp
0,6
0,5
0,5
1,2
0,3
0,1
22,7
0,8
0,1
Tp
0,2
0,9
0,1
0,1
Tp
0,2
0,1
0,1
0,2
Tp

98,9
20,2
78,1

0,6

0,1

927

935

950

975

979

993

1007
1019
1027
1031
1034
1039
1049
1060
1062
1069
1087
1090
1100
1108
1119
1129
1130
1141
1142
1151
1164
1166
1170
1178
1180
1187
1189
1193
1200
1251
1300
1330
1392
1427
1489
1504
1586

924

932

946

969

974

988

1002
1014
1022
1024
1026
1032
1044
1054
1056
1065
1078
1086
1095
1101
1112
1122
1128
1135
1135
1141
1158
1160
1165
1172
1174
1179
1183
1186
1195
1244
1293
1324
1387
1417
1478
1500
1577

Jenumema cy HaBeneHa mo penocieny enywpama Ha XII-SMC konmonm (PJI: nurepaTypHH peTeHIHOHH

nHAeKc, Pu: ekcriepuMeHTanHo ofpel)eH peTeHIIMOHN HHICKC)

VY erapckoM yJby OusbHe Bpcte H. officinalis ka0 moMUHAHTHE KOMIIOHEHTE HaJla3e ce

1,8-mureon (49,1%) u uzonunokamdpoH (22,7%), 3atum P-nuHer (11,3%), (3)-pf-ounmen
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(2,5%), Ttpanc-nmunokampon (1,2%), mOK cy ocrame KOMIIOHEHTE 3acTYILUbeHE Y

KOHIIEHTpaUju Mamoj oa 1% (rpadux 5-6).

Procenat dominantnih jedinjenja
2,5_1.2

B 1,8-cineol
11,3 B izopinokamfon
B-pinen

B (Z)-B-Ocimen

B trans-pinokamfon

I'paduk 5-6. [IporieHaT JOMUHAHTHUX jeUHCHA Y €TAPCKOM YJbY BPCTE
H. officinalis

[Ipunoc yspa OusbHe Bpere H. officinalis y ncnutuBanom y3opky (0,17 % v/w) je
3HATHO HWXKHU y nopehemy ca y3opkoMm ca apyror sokamutera y Cpouju (0,5 % v/w)
(Mutnh, Bophesuh, 2000). M3onuHokam(poH, MpUCYTaH y HAIIEM Y30pPKy Ca BEJIUKUM
yaenom (22,7 %), ce Hama3w W y paHUje HWCTPaAXHBAHMM Y30pIMMa eTapckor yiea H.
officinalis ca nokanurera y Utanuju, Upany u Typckoj (43,3% 57,27% u 22,1%) (Mazzanti
u cap., 1998; Kizil u cap., 2010; Mahboubi u cap., 2011). C gpyre crpane, nuHOKaM(OH Koju
j€ Y paHUjuM UCTpaXKMBAKbUMa JIETEKTOBAH Y BETUKOM MpoIeHTy (44,4%), Kao u BapHujeTeTu
muc — nuHokaMpoH (42,5%) u tpanc — nuHOKamdon (14,1%) (Mazzanti u cap., 1998,
Murtuh, Bophesuh, 2000) y Hamem yby HUCY Ounu npucyTHU. HajmpucyTHrja KOMITIOHEHTa
y HameMm y3opky, 1,8-mmmneon (49,1%) je 6una nerexkroBaHa camo y y30pky H. officinalis
var. decumbens ca nokanurera y ®@paniryckoj (12,3 %) (Mazzanti u cap., 1998). Onucano je
u erapcko yibe H. officinalis ca cnemupuunum cactaBoM: tuMon (18,95%), B-O6ucabomon
(10,62%), xapsaxpo: (7,73%), ai—nonekas (5,23%), kapuoduiex (4,96%), opTo—aneTaHu30i
(4,72%), xamdop (3,47%), kymun angexun (3,22%) u cnarynenon (3,02%) (Dehghanzadeh u
cap., 2012). HeoyOuuajeH XeMHjCKM cacTaB OBOT yJba JOKa3yje Ja pasiHKe Yy CacTaBy
€TapCKUX yJba MOTY HACTATH 300T KIIMMATCKHX, CE30HCKUX, TeOrpa)CKUX M OHTOTEHETCKHX

Bapujanuja (Alizadeh u cap., 2011).
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5.1.1.7. Xemujcku cactaB eTapckor y/ba Bpcte Laserpitium latifolium

bumau marepujan L. latifolium L. je npukymsben Ha Crtapoj muianuan (Bpx baOun
3y0) y ¢a3u myHor 1Beta, y Toky jera 2012. u 2013. rogune. Hakon cymema Haa3eMHHX
JIeNOBa, TIOCTYNKOM XHUJApoJecTHianyje y amapary mo KineBunnepy uzonosano je 0,16%
(v/iw) yma. Komounammjom I'X u I'X/MC ananmmze y erapckoM yJby Bpcte L. latifolium
uaeHtudukoBaHo je 26 jenumema mTo je 98,9% erapckor yspa. KBanmutatuBHM U
KBaHTUTATUBHU CacTaB OBOT €TapCKOT yJba je MPe3eHTOBaH y Tabeau 5-8.

Tabesa 5-8. Xemujcku cactaB eTapcKor yJba Bpcte Laserpitium latifolium

1 XeKcaHal Tp 800 801
2 O-TyjeH 0,4 927 924
3 O-ITMHEH 25,0 935 932
4 kampeH 0,8 950 946
5 cabuHeH 47,8 975 969
6 B-nirHEH 7,1 979 974
7 MUPIICH 2,0 992 988
8 H-OKTaHaJ Tp 1004 998
9 o-(enanapeH 0,1 1007 1002
10 O-TepIUHEH 1,1 1019 1014
11 OpPTO-LIUMEH 0,6 1027 1022
12 B-denannpen 3,3 1031 1025
13 B-(3)-oummen 0,1 1039 1032
14 OCH3EH aleTalIeX I 0,1 1045 1036
15 Y-TepIHHEH 2,7 1060 1054
16 caOMHEeH XuapaT 0,6 1069 1071
17 TEpIUHOJICH 0,4 1090 1086
18 [-MeHT-2-¢H- 1-0i1 0,2 1123 1122
19 o-kamdoneHan 0,1 1129 1122
20 kam¢op 0,6 1151 1141
21 OOpHEOT 0,1 1169 1165
22 TepIHHEH-4-011 5,5 1180 1174
23 0-TEPIUHEOI 0,2 1193 1186
24 MUPTEHAT 0,1 1200 1195
25 BepOCHOH 0,1 1213 1204
26 GOpHUII aneTar 0,1 1289 1287
0 Yemo 8y

Tepnenonau 99,8

MOHOTEPIEHCKH YTJbOBOIOHHIII 91,4

OKCHUIeHOBaHH MOHOTEPIICHH 8.4

CecKBUTEPIEHCKHI 01

YIJbOBOJOHULIU ?

OKCUTreHOBaHH CECKBUTEPIICHU 0,1

Ocraino Tp.

* Jenumema cy HaBeleHa mo pexpocieny enyupama Ha XII-5MC komonu (PJI: nurepatypHm
PETEeHIIMOHU HHICKC, PH: excriepruMeHTanHo opel)eH peTeHIIMOHN UHIIEKC)
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Y erapckom yiby OuibHe Bpcre L.latifolium ¥ao JOMHUHAaHTHE KOMIIOHEHTE
3acTyIUbeHH cy cabuneH (47,8%) u a-nuueH (25,0%), 3atum B-ttunen (7,1%), Tepnunen-4-om
(5,5%), B-penanapen (3,3%), y-tepnunen (2,7%), mupuen (2,0%), a-repnunes (1,1%), nox

Cy ocTajle KOMIIOHEHTE 3aCTyIUb€HE Y KOHLEHTpaluju Mawoj o1 1% (rpaduk 5-7).

Procenat dominantnih jedinjenja

7 1,1

332 M sabinen

: B o-pinen

® 3-Pinen

B Terpinen-4-ol

B 3-Felandren

B y-Terpinen
mircen
a-Terpinen

I'paduk 5-7. [IporieHaT JOMHUHAHTHUX jeIUBECHA Y €TAPCKOM YJbY Bpcte L. latifolium

Y jemHoM onx MajoOpojHUX 00jaBJbEHUX paJoBa aHAIM3UpPaHA Cy €TapcKa yjba
M30JI0BaHa W3 MOA3EMHUX OpraHa ¥ 1ioaoBa L. latifolium i L. ochridanum, xao u u3 xepoe L.
ochridanum (IlomoBuh u cap., 2015). Kao u y nammm pesynratuma (cabunen 47,8% u a-
nuHeH 25,0%), y yJbiMa JOMUHUPAjy MOHOTEPIICHH, & IOMUHATHE KOMIIOHCHTHE Cy OHIIe: ol
nuHeH u cabuneH (44,0% u 26,8%) y ymwy miona L. latifolium, o-nunen (44,4%) y yiby
nom3eMHuX opraHa L. latifolium w mamonen (57,7%) y ymwy 1wiona L. ochridanum. YV yiby
MO3eMHHX opraHa L. ochridanum yneo MOHOTEpIIEHA W CECKBUTEpIICHA je MpHOIMKaH (o-

nuHeH 44,4%, xamazynen 14,9%, a-6ucabdomnon 10,3%).

5.1.1.8. Xemujcku cactaB eTapckor y/ba Bpcre Tanacetum parthenium

busenu matepujan 7. parthenium L. Schultz Bip. je npukymiben Ha Ctapoj IIaHUHU
(Bpx babun 3y0) y ¢a3u nmyHor 1nBeta, y Toky jera 2012. u 2013. rogune. Hakon cymema
HA/I3EMHHUX JIEJI0Ba, OCTYIIKOM XHIPOACCTHIIAIM]E Yy anapaTy 1o KieBuHiiepy H30I0BaHO je
0,57% (v/w) ulja. Kombunanujom I'X u I'X/'MC ananuze y erapckom yiby Bpcre 7.
parthenium uaeHTUPHUKOBAHO je 55 kommoHeTH Tj. 97,9% erapckor ysba. KBanuratuBHU U

KBaHTHTATUBHU CaCTaB OBOT €TAPCKOT YJba je IPEe3eHTOBaH y Tadeau 5-9.
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Tabesa 5-9. XeMujcku cactaB eTapcKor yiba Bpcte Tanacetum parthenium

1
2

w

o nnnb bbb bb bbb WWWRWWWWWWWNNNDDNINNNDND = e e e e e =0 oan o\ A
NEHEAPXIN=TOORXIANNAEWN=EOORXISNNAEBRBN=OORXINNAEWN=EOORINNERN=O

XEeKCaHa
5,5-mumerwmn-1-etui-1,3-
[IUKJIOTICHTATHEH -
1,2,5,5-rerpameruin-1,3-
[IUKJIOTIEHTATHEH
(E)-2-xexcenan
H-XEKCaHOII

XerTaHal

TPULIMKIIEH

0-TyjeH

O-[TMHEH

kamper
Tyja-2,4(10)-nuex
OCH3AIICX U

CaOMHEH

B-muHeH

ME3HTHICH

H-OKTaHaJ
(2E.,4E)-2,4-xentaanenain
O-TepIUHEH
1,2,4-tpumetunOeH3exH
OpTO-LIMMEH

JTUMOHEH

1,8-mmuaeon

OCH3EH aleTaIeXU/T
Y-TEpIUHEH

caOMHEeH XuapaT
H-OKTaHOI

TEPIHHOICH

JIHHAJION

¢$umdonaoH
TpaHC-XPU3AHTEHOI
XPHU3aHTEHOH
o-kamdoeHan
TPaHC-MMHOKAPBEOI
kamdop

MHUHOKapBOH

m-MeHra- 1,5-1uen-8-oa
TEPIUHEH-4-0J1
M-IUMEH-8-01

TpaHc-T-MeHTa-1(7),8-nuen-2-on

0-TePIHHEOI
MHpTEHA
TPaHC-IHUIEPUTOI
BepOCHOH
TpaHCc-KapBeot

nuc-n-mMeHra-1(7),8-aueH-2-on
TPaHC-XPU3AHTCHUII alleTaT

KapBOH
LUC-XPU3AHTCHMUI alleTaT
OOpHWII arieTaT
(2E,4E)-nexanueHan
MHPTEHHII alieTar
(heHUII-METHIT TICHTaHOAT
M3000pHIIT H30BaJIepaT
OOpHWII aHTeNaT
Kapuo(HICH OKCH

Ykynno
Tepnenonaun

MOHOTEPHEHCKH YrJbOBOIOHHIIM
OKCUreHOBaHU MOHOTEPIICHU

0,1
4,2

s

0,4

0,1
22,7
0,1
0,1
2.3
Tp
0,1

0,1
1,0
0,2

97,9
93,3
11,2
81,9

800
831

842

850

864

901

923

927

935

950

956

961

975

979

996

1004
1012
1019
1025
1027
1031
1034
1045
1060
1069
1070
1090
1100
1105
1118
1128
1129
1144
1151
1166
1169
1180
1187
1190
1193
1200
1210
1213
1222
1231
1239
1247
1264
1289
1318
1328
1397
1523
1568
1593

801
812

840

846

863

901

921

924

932

946

953

952

969

974

994

998

1005
1014
1021
1022
1024
1026
1036
1054
1071
1063
1086
1095
1109
1114
1124
1122
1135
1141
1160
1166
1174
1179
1187
1186
1195
1207
1204
1215
1227
1235
1239
1261
1287
1315
1324
1396
1521
1564
1582
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Ta6esa 5-9. XeMujcku cactaB €TapcKor yiba Bpcte Tanacetum parthenium-HacTaBak

Tepnenonaun

CeCKBI/ITepHCHCKI/I YIJbOBOAOHUIIN =

OKCHUIreHOBaHU CECKBUTEPIICHU -

Ocraino 4.6
* Jenumema cy HaBeneHa no penocieny emyupama Ha XII-SMC xononn (PJI: nurepaTypHH peTEHIIMOHU
uHAeKc, Pu: ekcriepuMeHTanHo ofpel)eH peTeHIIMOHN HHICKC)

VY erapckom yiwy 1. parthenium noMuHATHO je mpucyctBo kamdpopa (51,4%), Tpanc-
xpusanteHun anerara (22,7%) u kamdena (7,3%). Taxohe, npucythu cy u 5,5-aumerun-1-

etui-1,3-nuknonenranuet, (4,2%), 6opuun anerar (2,3%), n-menra-1,5-nuen-8-on (1,2%),

JIOK Ce OCTalla jeNhCha Hala3e Y KOHIEHTpalrju Mamboj oa 1% (rpaduxk 5-8).

Procenat dominantnih jedinjenja
12 B kamfor
237

B trans-hrizantenil
acetata

B kamfen

m13-
ciklopentadien, 5,5

w flimtil- Loetil-

¥ p-menta-1,5-dien-
8-ol

I'pa¢duk 5-8. [IporieHaT JOMUHAHTHUX jeIUEHA Y €TAPCKOM YJbY Bpcte 1. parthenium

[TpuHOC ysba W3 paznuuuTUX AenoBa OwibHE Bpcte 1. parthenium (Hag3eMHU [I€0,
crabspuKa U Juihe, BACTH, HE3PENO U 3pelio ceM) ca JiokanureTa y Mpany je 6uo y omcery
oxn 0,31 mo 6,94 % v/w (Izadi u cap., 2010) 1 3HaTHO BUIIM y OJHOCY Ha MPHHOC yJba W3
Hamer marepujana (0,57% v/w) (CrankoBuh u cap., 2016). I'maBHEe KOMIIOHEHTE y TUM
y3opuuMma yijea cy Ownn kKamQop, TpaHC-XpH3aHTeHW1 anerat u kamdeHn. JlomunHaTHe
KOMITOHETE Y HalleM y30pKy yJba, kKampop (51,4 %) u Tpanc-xpuszantenun anetar (22,7 %),
M0jaBJbYjy CE M Kao JOMHHAHTHE y yJbUMa M30JIOBAHUM U3 JIMCTOBA U LBACTU UCTE BPCTE ca
jemnor nokanurera y Erunty (xamdop 37,7 u 48,4%; TpaHnc-xpusanteHun amerat 33,8 u
26,3%) (Rateb u cap., 2007); ca jegHor nokamuteta y Typckoj (kamdpop 49,0%, Tpanc-

xpuzaHTeHun1 auerat 22,1%) (Polatoglu u cap., 2010); kao u ca yetupu nokanutera y Upany
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(kamdop 18,9, 10,3, 53,3 u 45,0%, tpanc-xpuzanteHwr amerat (4,3, 22,5 u 21,5%)
(Mohsenzadeh u cap., 2011; Izadi u cap., 2010; 2013). Tpeha 3nayajHa KOMIIOHETa MPUCYTHA
y Hamem Y30pky yiba 1. parthenium, xamben (7,3%), Hama3u ce W y yJbuMa ca JBa
nokanurera y Typckoj (9,4 u 6,8 %) (Polatoglu u cap., 2010) u Tpu nokanurera y Upany
(4,1, 10,4 u 9,6%) (Izadi u cap., 2010; 2013).

Ha ocHOBy pesynraTa 0 XeMHjCKOM CacTaBy €TapCKHUX yJba MCIUTHBAHUX OWJHHHX
BpPCTa MOXXEMO 3aKJbYUHTH JIa Cy TOMHUHATHE KOMIIOHEHTE y BmuMa, ouse: kampop (51,4% y
yby T. parthenium, 45,4% y ymwy A. grandifolia n 25,4% y yy A. crithmifolia), cabunen
(47,8% vy ymy L. latifolium u 21,5% y yiby A. absinthium), 1,8-muaeon (49,1% y ypy H.
officinalis, 16,4% y ymwy A. grandifolia n 14,8% y ymy A. crithmifolia), apremusuja KETOH
(31,7% y ymy A. crithmifolia), o-nunen (25,0% y ymy L. latifolium, 14,5% y ymy A.
pancicii u 9,6% y ymy A. sylvestris), Tpanc-xpuzantenun ameratr (22,7% y ymwy T.
parthenium), n3onuHokampoH (22,7% y yiby H. officinalis), opro-tumer (19,2% y yipy A.
absinthium) n o-tyjoH (15,1% y ymy A. grandifolia), numonen (75,3% y yivy A. sylvestris),
B-denanapen (54,9% y ymy A. pancicii) n o-penanapen (4,5% y yivy A. pancicii).
KBanutatuBHU cacTaB yJba j€ MOKA3a0 M BEIMKO OOTraTCTBO €TAPCKUX YJba Y Pa3IMUYUTUM
jemumemuma: 1. parthenium (55 xoMIioHeHTH) U A. absinthium (53), a mpaTe UX eTapcka yJba
H. officinalis (43), A. crithmifolia (35), A. grandifolia (26) w L. latifolium (26).

3aCTyIUbEHOCT JOMUHATHUX KOMIIOHCHTH Y €TapCKUM yJbHUMa je TIpuKa3aHa y rpaguky 5-9.

80,00% -
70,00% -
60,00% -
50,00% -l I B T. parthenium
40,00% - I B 4. grandifolia
30,00% - B /. crithmifolia
20,00% - i ] i‘| I u [ latifolium
10,00% - I - I || I i B A. absinthium
- -
0,00% - . . . . , : : : fll_ H. officinalis
A. sylvestris
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I'paduk 5-9. 3acTymibeHOCT TOMUHATHUX KOMIIOHEHTH Y aHAJIU3UPaHUM €TapCKUM yJbUMa
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5.1.2. KoMmnapaTuBHa aHAJW3a AaHTHOKCHJAATHBHE AKTHBHOCTH €TAPCKHX
y/ba 01a0paHnx OMJbHUX BpPCTA

AHTUPaAUKAICKA U AHTUOKCUJATUBHA AKTUBHOCT €TAPCKUX YJba A. absinthium, A.
crithmifolia, A. grandifolia, T.parthenium, L. latifolium, H. officinalis, A. sylvestris, A.pancicii je
onpehena npumenom ABTS (2,2'-a3uno-0uc (3-etnnbeH30THa30MMH-6-CyI(pOHCKA KHUCETHA)
u DPPH (2,2-mudenun, 1-nukpun xunpasui) metona. Pesynratu noOujeHn oBUM MeTo/aMa
cy npukazanu y Tadenu 5-10.

Tabesa 5-10. AHTHOKCHIaTUBHA aKTUBHOCT €TAPCKUX yJba PA3IUYUTUX OUIbHUX
BpcTa nooujena npumenom DPPH u ABTS metona

DPPH ABTS
busbHe pamuinje BusbHe BpcTe
IC5y (mg/mL) mg VitC/g
Artemisia absinthium 63,615+0,010 1,460+0,032
Achillea crithmifolia 105,242+0,001 1,166+0,031
Asteraceae
Achillea grandifolia 33,575+0,069 2,510+0,036
Tanacetum parthenium 240,184+0,002 0,349+0,007
Lamiaceae Hyssopus officinalis 354,279+0,014 0,096+0,012
Laserpitium latifolium 229,477+0,015 0,116+0,005
Apiaceae Angelica sylvestris 110,081+0,002 2,74+0,002
Angelica pancicii 155,081+0,007 2,15+0,003
C BHA (0,10 mg/mL) 0,0934+0,018 2,660+0,005
TaHIAPIHA
AHTHOKCHIAHC
Vitamin C 0,054+0,002 -

CBaka BpemHOCT y Tabenn je moOWjeHa W3padyHABambEM CpENbe BPEAHOCTH TPH TOHABJhama *+
CTaHIapHa JCBHjallja

Hajumxka ICso Bpemnoct kox DPPH rtecta m HajBuma BpemHoct kox ABTS rtecra
Mmokasyjy HajBehy aHTHMOKCHMIAaTUBHY aKTMBHOCT. Ha OCHOBY Tora, HajuspaxeHU]jy
AaHTHOKCHUJATUBHY aKTHBHOCT j€ MOKa3allo yJbe Bpcte A. grandifolia, anu cy u eTapcka yiba

Bpcta A. crithmifolia n A. absinthium Takohe nmana 3HayajHy aHTHOKCUIATUBHY aKTHBHOCT.
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HajHiky akTUBHOCT je UMalio eTapcko yibe Bpcre H. officinalis. Pesyntatu DPPH u ABTS
TecTa ce moayaapajy. OBo Cy IpBH MOJAIM O AaHTHOKCHIATUBHO] aKTHBHOCTH €TAPCKHUX yJba
L. latifolium, T. parthenium, A. crithmifolia, A. sylvestris u A. pancicii.

V panujoj cryauju, Ilasnosuh u cap. (2008), cy kopuctehu DPPH tect nucnurusanu
eTapcko yibe Achillea grandifolia mopexnom u3 jyroucroune Cpouje (CuheBauka kiucypa)
KOje je WMaJlo aHTHPAIUKAICKy akTuBHOCT ca BpemHomhy SCso om 6 ulL/mL. Hamm
pe3yaTaTH aHTHOKCHIATUBHE aKTUBHOCTHU €TapCKOT yJiba Artemisia absinthium u3 Cpouje cy
y CarfJacHOCTH ca MPETXOJAHUM HCTpakHBameM Koje cy crpoBenn Muxajunos-Kperes u cap.
(2014). Erapcko yme O0mwbHe Bpcte H. officinalis puKyIUbeHEe HA TEPEHY Y jYTOUCTOYHO]
Ananomuju (Typcka), je uMano He3HaTHO 00Jpy akTWBHOCT oJ Hamer y3opka (Kizil u cap.,
2010).

Pesynratu 3a ABTS Tect cy moka3anu Aa ce aHTHUOKCHUIATHBHA aKTUBHOCT KpeTaja
usmely 1,48 u 2,07 mg VitC/g 3a tectupany koHunenrpaunjy ox 30 pL/mL. Erapcko yise 4.
sylvestris je moka3ano 00Jby aHTHOKCHJIATUBHY aKTHBHOCT OJI €TapCKOT YyJba A. pancicii.
Bpennoctun ICsyp kom DPPH Tecra cy ce kperame m3mehy 50,895 u 149,498 mg/mL y
HaBeJleHMM KoHleHTpanujama. Kao u 'y ABTS Ttecty etapcko yibe 4. sylvestris je mokazano
00Jby AHTHOKCHJIATHBHY AaKTHBHOCT y mopehemy ca erapckum yibeMm A. pancicii. Y
UcTpaxkuBamwy Koje cy crposenu Pox u lllun (2014) morBpheHo je ma erapcko yJbe U JBE
rJIaBHE KOMITOHEHTE yJba 4. koreana moceayje aHTHOKCHIATHBHA CBOjCTBA. JelHa O TJIaBHUX
KOMIIOHEHTH OBOT' YJba, M-Kpe3on (56,12 + 1,36%), je umana Oosby aKTUBHOCT O]
KOMIIOHEHTE Jpyre Mo 3acTymubeHoctH, cabuHena (19,31 £ 1,02% u 4,45 + 1,06%) y
KOHIIEHTpauuju ox 16 mg/mL. Mehytum, pesynratu cy mokasaiu ciabujy akTHBHOCT O]
koHTpoie (BHA - 3-tepr-OyTmn-4-xunpoxcuannzon). AktuBHocT BHA je 6mna 20 myta Beha
on TectupaHux y3opaka yspa (Roh, Shin., 2014). Erapcko yme 4. glauca je ucrosbuio
3aMakeHy aHTUPAaTUKaICKy akTuBHOCT ca BpeaHouthy ICsp on 32,32 pg/mL. Kaga ce ta
aKTUBHOCT  yHOpEeOd ca  CHUHTETHYKUM  aHTHOKcugancom  BHT  (OyrtmnoBanu
XHIpoKcuToNyeH), npumehyje ce ma je ona Hemrto crmabuja. Takohe, mpomenar DPPH

nuxudunyje je ouo mano Huxu (93,9%) ox unxubunuje BHT (98,4%) (Irshad u cap.,2011).

5.1.3. KomnapaTuBHa aHajJu3a AaHTUMHUKPOOHE AKTHBHOCTH
€TAPCKHX Y/ba 0Ja0paHNX OM/bHUX BPCTA

VY oBom pany je 60 OaxkTepujcKMX KIMHMUYKHUX H30jara W3 OpuceBa paHa, Ipia,

CIyTyMa W acmupaTta ManyjeHara, NpuKyIybeHux y MHCTUTYTY 3a jaBHO 3apaBibe y Humry,

95



Hemarwa Cmanxosuh 00KmMOpcKa oucepmayuja

TECTHpaHO, aHTHOWOrpaM MeToaoM, Ha 19 cranmapauux antuOuoTuka. Ha ocHOBy Tako
NOOWjeHUX pe3yiTara U3BpIICH je 01adup 16 MynTHpe3HCTEHTHUX cojeBa: Escherichia coli
(bpuceBu pana, rpyia u acnupar), Pseudomonas aeruginosa (Opuc paHe W aBa W30JIaTa U3
cnytyma), Klebsiella sp. (6puc pane u cytyMm), Proteus mirabilis (6puc pane), Acinetobacter
sp. (Opuc pane), Staphylococcus aureus (Opuc paHe u Hoca), Streptococcus pyogenes (Opuc
paHe u rpia), Streptococcus pneumoniae (Opuc Hoca) u Enterococcus faecalis (bpuc pane).
Ha omaGpane cojeBe je, y3 momMoh MHKpOIWIYIIMOHE METOJNIE, MCIHTaHA AaHTUMHUKpPOOHA
AKTUBHOCT €TapCKHX yJba M METAHOJIIHUX EKCTpaKaTa ocaM ofa0paHuX apoMaTHYHUX OUJBHHUX
Bpcra. Kao mo3uTHBHAa KOHTpoja KOpPHIINEHHM CYy aHTHOMOTHIM: LUIPOQIIOKCAIIMH
(Ciprofloxacin), rentamunua (Gentamicin), eputpomuninH (Erythromycin) u goKCHIMKIMH
(Doxycyclin), a xao HeratuBHa KoHTposna 0,1% BoaeHM pacTBOp aUMETHICYJ(OoKcHaa
(DMSO-a). PesynTatu aHTUMUKpPOOHE aKTUBHOCTH 3a UCIIUTHBaHE peepeHTHEe aHTHONOTHKE

NIPOTHB 0/10apaHNX MYJITHPE3UCTEHTHHUX COjeBa Cy CyMHUpaHH U IpuKazaHu y Tadeau 5-11.
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TaGena 5-11. MwunumanHe WHXUOUTOpHE U OaKTepPUIMIHE KOHIIEHTpAIH]ja
pedbepentnux antuOmoruka (MIC/MBC y mg/mL) mnporuB mnatoreHux OakrTepuja
M30JI0BAaHUX M3 XyMaHOT MaTepHjaiia

N3on0Banm 6akTepujcku

Pedepentnu antuduorunu (MIC/MBC y mg/mL)

c()jeB]/[ Hunpodaoxcauun l'enTamMmunun EputpoMuuun JoxkcnuMKJINH
bpuc pane

Staphylococcus aureus 0,63/0,63 0,30/0,30 10,00/10,00  10,00/>10,00
Streptococcus pyogenes 0,16/0,16 0,30/0,30 5,00/5,00 0,005/0,005
Enterococcus faecalis 0,30/0,30 0,08/0,08 10,00/10,00 0,16/0,63
Escherichia coli 2,50/2,50 2,50/>10,00 10,00/>10,00 0,16/0,16
Pseudomonas aeruginosa 0,02/0,63 2,50/10,00 10,00/10,00 0,16/0,63
Acinetobacter sp. 1,25/1,25 10,00/~10,00 10,00/10,00 0,16/0,16
Proteus mirabilis 10,00/>10,00 1,25/5,00 10,00/>10,00 0,16/1,25
Klebsiella sp. 0,63/>10,00 0,30/0,30 2,50/2,50 0,16/1,25
bpuc Hoca

Streptococcus pneumoniae 0,16/0,16 0,16/0,16 10,00/>10,00 0,08/0,08
Staphylococcus aureus 0,08/0,08 0,16/0,16 10,00/10,00  0,005/0,005
Bpuc rpaa

Streptococcus pyogenes 0,63/0,63 0,02/0,02 10,00/10,00 0,02/0,02
Escherichia coli 0,01/0,01 0,01/0,01 0,03/2,50 0,01/0,01
Cnyrym

Pseudomonas aeruginosa (1) 0,02/0,02 0,16/0,16 2,50/2,50 0,02/0,02
Pseudomonas aeruginosa (2) 0,04/0,04 0,02/0,04 5,00/10,00 0,08/0,30
Klebsiella sp. 1,25/1,25 0,30/0,30 0,30/0,30 0,30/0,30
Acnmpart

Escherichia coli 0,02/0,02 0,30/0,63 0,16/1,25 0,01/0,01

PedepenTHr anTHOMOTHIM Cy M3a0paHU HA OCHOBY HbHXOBHUX PAa3WYUTHUX MEXaHU3aMa

aKIyje Tj. aHTUOAKTEPHjCKOT JienoBama. Lumpodnokcanun (13 rpyne GryopoXHHOHA) BPIIN

MHXUOUIM]y ne3okcupudonykienncke kucennne (JJHK) tako mro maxubupa JJHK cunTesy

nHakTuBuyhn ensum JIHK rwupasy jenuHo y MuKpoopraHusmMuma. AHTHUMHUKPOOHA

AKTUBHOCT JOKCHIIMKJIMHA (CEMHCHUHTETCKU TETPAIMKIMHCKH aHTUOMOTHK) M TeHTaMUIIMHA

(M3 Tpyme aMHMHOTIIMKO3WZIa) je Oa3upaHa Ha WHXMOWIMJU CHHTE3E MpPOTEHHA Koja ce

OCTBapyje HBUXOBUM Be3uBameM 3a 30S cyOjenuHuIly OaKkTepHjCKuX puOo30Ma U MEHAmbEM

nepMeaduITHOCTH OakTepujcke IMTOoIUIa3MaTcke MemOpane. Eputpomuninn (u3 rpyme

MaKpoJIM/a) BPIIM WHXUOMIM]Y CHHTE3€ MPOTeHHA Tako IITO ce Besyje 3a S0S cyOjeaunuiry

0aKTepHjCKUX pudo30oMa.
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Opnabpany aHTHOMOTHUIM CY JEJIOBAIM MPOTHUB CBUX HCIUTHBAHUX COjEBA Y OICETY
koHneHTpanyja ox 0,005 mo 10,00 mg/mL. JIOKCHOIMKIMH je TI0Ka3ao Hajjaqy
aHTHOAKTEPH]JCKY aKTUBHOCT y KoHIeHTpanuju ox 0,005 mg/mL (mpotus S. pyogenes u S.
aureus u3 Opuca pane u Hoca) u 0,01 mg/mL (mpotuB E. coli u3 Opuca rpia u acnuparta).
OBakBO JienoBame JOKCHIIMKIMHA j€é OYEKMBAHO C 003UPOM J1a je OH aHTUOMOTHK IIHUPOKOT
CIICKTpa JIeJioBamka M Ja jnenyje u Ha ['pam (+) u Ha ['pam (-) Gakrepuje. Eputpomunux je
MOKa3ao Hajcliabujy akTUBHOCT (Koj Beher Opoja cojeBa je Je0Bao y KOHIIGHTpalujama O/l
10,00 mg/mL unu HUje nenoBao HU P TOj HAjBUILNO] TECTUpPaHO] KoHUeHTpauuju). Cradba
aHTHOAKTEpHjCKa aKTHBHOCT EPUTPOMHUIIMHA C€ O0jallmbaBa HUXOBUM HHA4Ye IO3HATUM
clabMjuM JeNOBalkeM TPOTUB TojeauHux I[pam (-) Oakrepuja, Kao ¥ I0jaBOM
pe3ucTeHTHOCTH Koj ['pam (+) cojeBa Ha oBaj anTHOWMOTHK. I{umpoduiokcamuu je HajoosBe
nenoBao mpotuB coja E. coli nz Opuca rpaa (MIC=MBC=0,01 mg/mL) u cojeBa P.
aeruginosa (1) 3 cnyryma u E. coli w3 acnupara (MIC=MBC=0,02 mg/mL), nok je
TeHTAMHIIMH Hajjade aenoBao npotus E. coli u3 6puca rpma (MIC=MBC=0,01 mg/mL), kao
npotuB S. pyogenes nu3 opuca rpiaa (MIC=MBC=0,02 mg/mL).

N3 opabpanux OuwsbHHMX BpcTa mnpunagHuka ¢amunuja Lamiaceae (Hyssopus
officinalis), Asteraceae (Achillea grandifolia, Achillea crithmifolia, Tanacetum parthenium n
Artemisia absinthium) n Apiaceae (Laserpitium latifolium, Angelica sylvestris n Angelica
pancicii) Cy TIOCTYyITKOM XHUIPOACCTHIIAIN]¢ H30JI0BaHa eTapcKa yJba. brxoBa aHTUMHUKpPOOHA

aKTUBHOCT j€ UCIUTUBAHA Y3 MTOMOh MUKPOIMIYIIHOHE METO/IE.
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Etapcka yJsba onabpanux OMJbHUX BpCTa Cy Omiia euKacHa MPOTHB CBUX TECTUPAHUX
0aKkTepHjCKNX cojeBa. MHUHHMaNHE MHXHOWUTOpPHE M OaKTepUIMIHE KOHICHTpalHje Cy ce
Kpetaje y omncery konnenrpanuja oqx MIC=MBC=0,11/54,40 mg/mL (3a yibe A. sylvestris) n
MIC=MBC=0,10/48,20 mg/mL (3a ysbe A. pancicii). Pe3ynTatu oBUX aHalIM3a Cy CyMHpaHH

U IipuKa3aHu y Tabean S5-12 u 5-13.

TabGena 5-12. AnTubOaxkTepujcka aKTUBHOCT €TApCKUX yJba OWJbAaHMX BpcTa (amuiamja
Apiaceae nu Lamiaceae (MIC/MBC y mg/mL) npoTtuB naroreHux 0akTepuja U30J0BAHUX U3
XyMaHOT MaTepHjajia

Erapcka yspa (MIC/MBC y mg/mL)

H3o0s0Bann GakTepujcku Laserpitim Hyssopus Angelica Angelica
cojeBH latifolium officinalis sylvestris Pancicii

BpuceBu pana

Staphylococcus aureus 42,10/42,10 22,15/44,30 13,60/27,20 6,03/12,06
Streptococcus pyogenes 42,10/42,10 88,60/88,60 54,40/54,40 6,03/6,03
Enterococcus faecalis 21,05/21,05 22,15/22,15 27,20/27,20 6,03/6,03
Escherichia coli 42,10/84,20 44,30/44,30 13,60/13,60 24,10/24,10
Pseudomonas aeruginosa 84,20/84,20 44,30/88,60 13,60/13,60 48,20/48,20
Acinetobacter sp. 10,52/21,05 22,15/22,15 0,11/0,22 0,10/0,10
Proteus mirabilis 21,05/84,20 44.,30/88,60 0,87/0,87 12,05/12,05
Klebsiella sp. 84,20/84,20 88,60/88,60 0,87/0,87 24,10/24,10
bpuceBu Hoca

Streptococcus pneumoniae 42,10/42,10 22,15/22,15 54,40/54,40 24,10/24,10
Staphylococcus aureus 84,20/84,20 22,15/22,15 27,20/27,20 6,03/6,03
Bpucesu rpaa

Streptococcus pyogenes 21,05/21,05 22,15/22,15 54,40/54,40 12,05/12,05
Escherichia coli 42,10/42,10 44,30/44,30 1,70/1,70 24,10/24,10
Cnytym

Pseudomonas aeruginosa (1) 10,52/42,10 11,08/11,08 0,44/0,44 24,10/24,10
Pseudomonas aeruginosa (2) 42,10/42,10 44.,30/88,60 0,44/0,44 12,05/12,05
Klebsiella sp. 10,52/21,05 11,08/22,15 1,70/1,70 24,10/24,10
Acnupar

Escherichia coli 21,05/42,10 44,30/44,30 3,40/3,40 12,05/12,05
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TaGena 5-13. AuTuOaKkTepujcKa aKTUBHOCT €TAPCKUX yJba OMJBHUX BpcTa (pamuiImje
Asteraceae (MIC/MBC y mg/mL) mpotuB maToreHux OakTepHja W30JO0BAaHUX M3 XyMaHOT
MaTepujana

Erapcka ypa (MIC/MBC y mg/mL)

H3os0Bann 6akTepujcku Tanacetum Achillea Achillea Artemisia
cojeBn parthenium grandifolia crithmifolia absinthium

Bpucesn pana

Staphylococcus aureus 46,60/93,20 23,08/46,15 21,45/21,45 9,45/18,90
Streptococcus pyogenes 23,30/23,30 11,54/11,54 5,36/5,36 37,80/37,80
Enterococcus faecalis 23,30/23,30 5,77/5,77 21,45/21,45 37,80/37,80
Escherichia coli 23,30/93,20 23,08/46,15 21,45/42,90 37,80/37,80
Pseudomonas aeruginosa 46,60/46,60 23,08/92,30 21,45/85,80 9,45/18,90
Acinetobacter sp. 23,30/46,60 23,08/23,08 21,45/21,45 4,72/4,72
Proteus mirabilis 93,20/93,20 46,15/46,15 42,90/85,80 9,45/9,45
Klebsiella sp. 93,20/93,20 46,15/46,15 42,90/42,90 18,90/18,90
Bpucesu rpiaa

Streptococcus pneumoniae 11,65/11,65 11,54/11,54 5,36/10,72 37,80/37,80
Staphylococcus aureus 46,60/46,60 23,08/46,15 21,45/85,80 9,45/9,45
Bpucesn Hoca

Streptococcus pyogenes 11,65/46,60 23,08/23,08 5,36/5,36 37,80/37,80
Escherichia coli 23,30/46,60 46,15/46,15 10,72/21,45 18,90/18,90
Cnytym

Pseudomonas aeruginosa (1) 23,30/46,60 11,54/11,54 10,72/21,45 4,72/4,72
Pseudomonas aeruginosa (2) 46,60/93,20 46,15/46,15 42,90/42,90 18,90/18,90
Klebsiella sp. 11,65/23,30 11,54/23,08 10,72/10,72 18,90/18,90
Acnpar

Escherichia coli 46,60/46,60 23,08/23,08 21,45/21,45 18,90/18,90

Hajjaue anTmOakTepHjcKo [elloBame IOKa3ajla Cy eTapcka yJba OWJbHUX BpcTa A.
sylvestris m A. pancicii (Tadesa 5-12). MuHumMaaHe WHXUOUTOPHE W OaKTEpUIIUIHE
KOHIICHTpaIIM]j€ Cy ce KpeTane y oncery kKonienrpamuja on MIC=MBC=0,10 do 54,40 3a yibe
A. sylvestris n ox 0,10 mo 48,20 mg/mL 3a yibe A. pancicii. ['eHepanHo, eTapcko yibe A.
sylvestris je nenoBano 6osbe npotuB ['pam (-) OakTepHja, a eTapcko yibe A. pancicii IpOTUB
I'pam (+) Gakrepuja.

Etapcko ymwe A. sylvestris je y HajJHI)KMM KOHIICHTpalldjama OWJIO aKTUBHO MPOTHB
cojeBa Acinetobacter sp. (MIC/MBC=0,11/0,22 mg/mL), P. mirabilis u Klebsiella sp.
(MIC=MBC=0,87 mg/mL) wu3omnoBanux u3 OpuceBa paHa. Tako m00pa aKTUBHOCT je

3abenexxeHa W MpoTUB cojeBa P. aeruginosa 1 1 2 (MIC=MBC=0,44 mg/mL) u coja
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Klebsiella sp. (MIC=MBC=1,7 mg/mL) n3010BaHNX U3 cnyTyma. YJbe je Ouno epukacHo u
npotuB cojeBa FE. coli w3onoBaHMX W3 OpuceBa Tpia © acmUpara IamujeHaTa
(MIC=MBC=1,70 u 3,40 mg/mL). ¥ oBuM ciydajeBUMa je eTapcko yJbe A. sylvestris
nenoBano 6osbe oa BehrHe TeCTHpaHUX aHTHOMOTHKA. EpUTpOMHUIIMH je JeoBao Hajciaduje
y pacriony ox 0,30 no 10 mg/mL, a Hajjaue qokcurukmH y orcery ox 0,02 no 1,25 mg/mL.
Tpeba moaByhu nenmoBame oBOra yJba MPOTUB cojeBa P. aeruginosa w3 CIyTyma jep
BErOBU COJEeBM Ha TMOBPIIMHM UMajy JAOJaTHY XuApopuiHy MeMmOpaHy Koja je
HENpONyCT/bMBa 3a yJba, 300r 4era Cy OOWYHO PE3UCTEHTHH HA HUXOBO JICIIOBAHbC.

Pe3ynTatu enoBama €TapcKor yjba y OAHOCY Ha aHTHUOMOTHUK Cy NPHUKA3aHU Ha rpapuuuMa

5-10 u 5-11.

6 61g/ 'mL

B MIC za etarsko
ulje A.sylvestris

B MBC za etarsko
ulje A.sylvestris

mMIC za
ciprofloksacin

B MBC za
ciprofloksacin

mMIC za
gentamicin

m MBC za
gentamicin

mMICza
eritromicin

W MBC za
eritromicin
MIC za
doksiciklin

1 2 3 4 5 6 7 8 mMBCza
doksiciklin

50

40

30

20 A

10 A

I'padux 5-10. AaTnOaKTEepHjcKa aKTUBHOCT €TapCcKOT yjba OuIbHE BpcTe Angelica sylvestris
n pedepeHTHHX aHTMOWOTHKA TPOTHB OaKTEpHjCKUX COjeBa HM30JIOBAaHMX M3 OpuceBa paHa: 1-
Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus faecalis, 4-Escherichia coli, 5-
Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-Proteus mirabilis, 8- Klebsiella sp.
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6 61g/mL

B MIC za etarsko

ulje A. sylvestris
B MBC za etarsko

ulje A.sylvestris
mMIC za

ciprofloksacin
40 A H MBC za

ciprofloksacin
B MICza

30 - gentamicin
m MBC za

gentamicin
20 - = MIC za

eritromicin
= MBC za

eritromicin
MIC za

doksiciklin
0 - - - = l.-.g_. " MBCza

doksiciklin

50 -

I'papuk 5.11. AuTrbakTepHjcka aKTUBHOCT €TapCKOT yiba OusbHE BpcTe Angelica sylvestris n
pedepeHTHIX aHTUOMOTHKAa MPOTHB OaKTEpHjCKHX COjeBa H30JOBaHMX M3 OpuceBa Hoca: 1-
Streptococcus pneumoniae, 2-Staphylococcus aureus; Opucesa rpna: 3-Streptococcus pyogenes, 4-
Escherichia coli; cnyryma 5-Pseudomonas aeruginosa (1), 6-Pseudomonas aeruginosa (2), 7-
Klebsiella sp. u acnupara: 8-Escherichia coli

Etapcko yiwe Angelica pancicii je 6uno HajakTUBHH]Ee NPOTUB cojeBa Acinetobacter
sp. (MIC=MBC=0,10 mg/mL), S. pyogenes u E. faecalis (MIC=MBC=6,03 mg/mL) xoju cy
W30JIOBaHM W3 paHa, Ka0 M NPOTHB JABa coja S. aureus, KOjU Cy HW30JIOBAaHH H3 paHE
(MIC/MBC=6,03/12,06 mg/mL) u ©Opuca nHoca (MIC=MBC=6,03 mg/mL). V oBum
clly4ajeBUMa Cy TECTHPaHW aHTUOMOTHUIM JENIOBAIM YTIJIaBHOM cllabWje O] eTapcKor yJba
(Hajcmabuje, epUTPOMHIIMH y pactiony on 5-10 mg/mL, a Hajjade, JOKCUIIUKIIUH Y PacIOHY
ox 0,005-10 mg/mL). Pe3synratu nenoBama €TapcKOr yjba y OJHOCY Ha AHTHOHMOTHK CYy

NpuKa3aHu Ha rpapunuma 5-12 u 5-13.

102



Hemarwa Cmauxosuh 00KmMopcKa oucepmauuja

5ag/mL
B MIC za etarsko
45 ulje A.pancicii
B MBC za etarsko
40 ulje A.pancicii
mMIC za
35 ciprofloksacin
B MBC za
30 ciprofloksacin
mMIC za
25 Gentamicin
m MBC za
20 gentamicin
M MIC za
15 eritromicin
W MBC za
10 - —— eritromicin
——————— MIC za doksiciklin
5 - N —r—
- — — —
E E E = W MBC za
0 - doksiciklin
1 2 3 4 5 6 7 8

I'padux 5-12. AnTHOaKTepHjcKa aKTUBHOCT €TapCcKOT yiba OusbHE Bpcte Angelica pancicii u
pedepeHTHNX aHTUOMOTHKA MPOTHB OaKTEpHjCKUX COjeBa H30JO0BaHWX M3 OpmceBa panHa: 1-
Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus faecalis, 4-Escherichia coli, 5-
Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-Proteus mirabilis, 8-Klebsiella sp.

B MIC za etarsko ulje
A.pancicii

B MBC za etarsko ulje
A.pancicii

® MIC za ciprofloksacin

B MBC za ciprofloksacin

B MIC za gentamicin

m MBC za gentamicin

m MIC za eritromicin

W MBC za eritromicin
MIC za doksiciklin

= MBC za doksiciklin

1 2 3 4 5 6 7 8

I'pa¢puk 5-13. ArTHbaKTeprjcKa aKTHBHOCT E€TAPCKOT yJba OMIbHE BpcTe Angelica pancicii n
pedepeHTHIX aHTUOMOTHKA MPOTHB OaKTEPHjCKHX COjeBa HM30JOBAaHMX M3 OpuceBa Hoca: 1-
Streptococcus pneumoniae, 2-Staphylococcus aureus; Opucesa rpna: 3-Streptococcus pyogenes, 4-
Escherichia coli; cnyryma 5-Pseudomonas aeruginosa (1), 6-Pseudomonas aeruginosa (2), 7-
Klebsiella sp. n actuparta: 8-Escherichia coli

VY rpynu n3onara u3 paHa eTapcko yibe A. sylvestris je OUII0 aKTHBHO y HEIITO HUKUM
KOHIIEHTpallMjaMa y OJHOCYy Ha yibe A. pancicii. Melhytum, oBO yJbe je OWIO 3HATHO
aKTHBHHUj€ TPOTHUB HM30JIaTa U3 OpuceBa rpia, CIlyTymMa M aclupara, ca M3y3eTKOM coja S.

pyogenes.
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Bucokn aHTUMUKpPOOHM TOTEHIHMjald OBHMX ETapCKUX YJba CE€ MOXKE NPHUIHCATH
JOMUHAHTHUM KOMITOHEHTaMa MPUCYTHUM Y OBUM YJbUMA, Ka0 M CHHEPTHCTUYKHM e(eKTUMa
n3Mehu BUX U BENMKOTr Opoja KOMIIOHEHTH 3aCTyIUbEHUX Yy MameM MpoueHTy. JloMuHaTHe
KOMIIOHETE y €TapCKUM yJbuMa A. sylvestris (mumoHeH 75,3% u a-nuHeH 9,6%) u A. pancicii
(B-penanmpen 54,9%, o-nunen 14,5% wu a-denannpen 4,5%) cy y paHHjuM pagoBHMa
UACHTU(PUKOBAHE Kao TMOTEHIMjalHM aHTUMUKpPOOHHM areHcu. Behmna rope HaBemeHuX
KOMIIOHEHTHU Cy Oujie MPUCYTHE y €TapcKOM YJby KopeHa A. archangelica (o-nuueH 21,3%,
nuMoHeH 16,4% u a-denannapen 8,7%) koje je nmokasano 100py aHTUMUKPOOHY aKTUBHOCT ca
BpenHoctuma MIC-a y oncery ox 0,25-2,25% mpotuB 5 6akrepujckux cojeBa (Fraternale u
cap.,2014). I'maBam cacTojak y eTapckoM yJby OuibHE Bpcte A. glauca 6wo je a-henanapeH
(18,0%). OBo yJbe je mokazaao aHTUMHKPOOHY aKTUBHOCT MPOTHB OCaM TECTUPAHUX COjeBa,
a HapOuYuTO MPOTHUB cojeBa E. coli u S. aureus. MIC BpeaHocTu cy 6uie ox omncery ox 141,3
1o 159,3 pg/mL (Irshad u cap., 2011). V eTapckoM yJby M30J0BaHOM U3 OHIbHE BpcTe Pinus
patula nomuHaTHe KommoHeTe cy Owne B-demanapen (18,98%), o-muuaen (15,91%), PB-
kapuoduien (7,41%) u aumonen (5,67%), u oHo je Takohe Omio eduxacHO HPOTUB S.
pyogenis, P. solanacearum wu S. aureus (Tomani u cap., 2014). JIumMoHeH, Koju je IJIaBHA
KOMITOHEHTA yJba KOf A. sylvestris, je JOOpO MO3HAT IO CBOjUM aHTUMUKPOOHUM CBOjCTBUMA
(Magwa u cap., 2006). On moxxe Outu eukacan y ouyBamwy ImpexpaMOCHUX MPOU3BOJIA O]
kBapema (Espina u cap., 2013). Ocum ToTra, OH C€ je MOKa3a0 Kao BUCOKO e(hHUKAacaH MPOTHB
cojeBa S. typhi u S. aureus y oncery xoHrentpanuja oa 0,5 mo 2,0 mg/mL (Vimal u cap.,
2013) Te moxe Hahu pUMEHY U Yy Jieuery OakTepujckux nHpeKIrja Koa Jbyau. Takohe, 1Ba
yoOuJajeHa cacTojka €TapCKHuX yJba, TUMOHEH W |,8-mmHeon, nemyjyhu mojenvHayHO WM
VAPYKEHO Y pa3IMdUTHM OJHOCHMA, MCIIOJbHIIA Cy 3HAa4ajHy aKTHBHOCT TPOTHB cojeBa .
aureus u P. aeruginosa (van Vuuren, Viljoen, 2007). JIumoHeH je OMO 3aCTYIUBEH Y BUCOKOM
npouenty y Citrus Bpcrama (C. aurantium - 59,7% u C. limon - 90,0%) u xao uucra
KOMIIOHEHTa je Mao Maiio crnabujy aktuBHOCT (MIC=7-15 pg/mL) ox uucTor eTapckor ysba
murpyca (MIC=7-10 pg/mL) mporuB 10 Oakrepujckux cojeBa (CoxoBuh u cap., 2010).
Takohe, erapcko ysbe Citrus sinensis, Koje jé y BHUCOKOM IPOIICHTY CaJpiKaJio JIUMOHEH,
UCIOJBUIIO j€ aHTUMHUKPOOHO JeNIoBame MpoTHB 8 GakTepujckux cojeBa (Obidi u cap., 2013).
JIMMOHEH U 0-TIMHEH Cy MOoKa3aJld aHTUMUKPOOHY akTUBHOCT ca MIC BpenHOCTHMA y OTICETy
on 62,5-125 pug/mL mpotus cojeBa P. aeruginosa, E. coli u S. aureus (Dai u cap., 2013).
JloMrHaHTHE KOMITOHEHTE Y €TapcKkoM yiby A. pancicii (a-henanapeH, B-benanapeH u o-

MUHEH), Takohe cy Owmie 3acTylybeHe U y €TapcKoM yJby OuibHe Bpcte Monticalia
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imbricatifolia (33,89%, 19,28% u 16,81%,) ca Bpemnoctuma 3a MIC ox 20-60 pug/mL npoTus
cojeBa S. aureus, E. faecalis, E. coli n P. aeruginosa (Buitrago u cap., 2012).

Etapcko ysbe OusbHe BpcTe Artemisia absinthium je WCIOJBUIO BEOMa H3PAXKEHY
aHTHOAKTEPUjCKy AaKTHUBHOCT Ca WHXHOUTOPHUM ¥ OaKTEPHIMIHUM KOHIICHTpalujama y
orcery on 4,72 no 37,80 mg/mL (tabela 5-13). HajuspakeHuje je neioBaio mpoTuB coja P.
aeruginosa (1) m3onoBanor u3 cnyryma (MIC=MBC=4,72 mg/mL), a Hajcmabuje MpoTHB
cojeBa S. pyogenes, E. faecalis u E. coli n3onoBanux u3 Opucesa paHa, S. pneumoniae u3
Opuca HOca u S. pyogenes u3 Opuca rpra (MIC=MBC=37,80 mg/mL). ¥V mopehemy ca
JICIOBalbeM OBOT' €TAapCKOT yJba, AHTHOMOTHIIM Cy TIOKa3alu OoJbe aHTHOAKTEPH])CKO
JIeIoBamke, MPU YEMY j€ EpUTPOMHIIMH JenoBao y orcery ox 2,5 mo 10 mg/mL, a 3a
nokeutukianH ox 0,005 no 0,63 mg/mL. Pe3ynaratu nenoBama €TapcKor yJba y OJHOCY Ha

aHTUOMOTHK Cy IpUKa3aHu Ha rpaguuuma 5-14 u 5-15.

40ngmL
B MIC za etarsko ulje
35 A.absinthium
B MBC za etarsko ulje
30 A.absinthium
B MIC za ciprofloksacin
25 B MBC za ciprofloksacin
20 B MIC za gentamicin
B MBC za gentamicin
15 A
MIC za eritromicin
10 -
MBC za eritromicin
5 MIC za doksiciklin
0 MBC za doksiciklin
1 2 3 4 5 6 7 8

I'pagpux 5-14. AntHOakTepujcka aKTUBHOCT €TApCKOT YyJba OWIbHE BpCTe Artemisia
absinthium v pehepeHTHUX aHTUOMOTHKA NMPOTUB OAKTEPHUjCKUX COjeBa M30J0BAHUX M3 OpHCEBa paHa:
1-Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus faecalis, 4-Escherichia coli, 5-
Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-Proteus mirabilis, 8- Klebsiella sp.
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4omeg/mL
W MIC za etarsko ulje
35 - A.absinthium
B MBC za etarsko ulje
A.absinthium
30 - m MIC za ciprofloksacin
25 - B MBC za ciprofloksacin
20 - B MIC za gentamicin
m MBC za gentamicin
15 A
MIC za eritromicinn
10 A
MBC za eritromicin
5 ] MIC za doksiciklin
0 - MBC za doksiciklin
1 2 3 4 5 6 7 8

I'padux 5-15. AnTuHOaKkTepHjcka aKTHBHOCT €TapcKOr yjba OWIbHE BpcTe Artemisia
absinthium n pehepeHTHUX aHTHONOTHKA MMPOTUB OAKTEPHUjCKUX COjeBa M30JI0BaHUX U3 OpriceBa HOcA:
1-Streptococcus pneumoniae, 2-Staphylococcus aureus; dprcesa rpina: 3-Streptococcus pyogenes, 4-
Escherichia coli; cnyryma: 5-Pseudomonas aeruginosa (1), 6-Pseudomonas aeruginosa (2), 7-
Klebsiella sp. u acnupata: 8-Escherichia coli

AKTUBHOCT yJba OBE OMJbHE BPCTE je MPHUCYTHA U 3aBHCHA OJ] KOMIIOHEHTH Kao IITO
cy cabunen (Baykan Erel m cap., 2012; Muxajunos-KpcreB u cap., 2014) u B-tyjon
(bnarojesuh u cap., 2006). C 063upoM aa je cabMHEH NMPBU OUIMKINYHH WHTEPMEIUjEP Y
HacTaHKy enuMmepHux TyjoHa (Baykan Erel u cap., 2012), Mmoxe ce mpeTnocTaBUTH Ja je OH,
Kao JOMHHAaTHA KOMIIOHEHTA HAIIer Y30pKa €Tapckor yiba A. absinthium, y Hajsehoj mepu
OJITOBOpaH 3a HErOBO aHTUMUKPOOHO JieoBame. CIMYHY aKTUBHOCT IOKA3ajo jé U €TapCcKo
yJbe TIENMHA JCSCTHJIOBAHO M3 y30paka ca nBa jokaimrera y Cpouju (Mokpa m obana
Humage) (bnarojeBuh u cap., 2006). Yiba u3 y3opaka ca oba JOKanuTeTa Cy HCIUTHBaHA
TUCK AU(Y3UOHUM METOAOM M UCHOJbHIA Cy M3PAXKEH WHXUOMTOpHU edeKaT NpOTUB
TecTUpaHux cojeBa E. coli, S. enteritidis, P. aeruginosa, K. pneumoniae, S. aureus, C.
albicans u A. niger. Yibe y30pKa NMPUKYIJbEHOT ca oOane HuimaBe moka3ano HE3HATHO jady
aKTHBHOCT TIPOTHB CBUX HCIUTHBAaHUX COjeBa, ocuM y ciy4dajy E. coli m S. aureus. C
0031pOM J1a Cy TYjOHHU TPENO3HATH Kao HajOATOBOPHHUjE aKTHBHE CYIICTAHIIE Y YJbY IEIMHA
KOje yTH4y Ha pacT M pa3Boj Mukoopranm3ama (Juteau u cap., 2003), mMoxe ce
MPEINOCTaBUTH JIa je TOpe TOMEHyTa pa3idKa y aKTHBHOCTH HacTajga Kao Mocienuia
nmoceOHO BUCOKOT cajpxaja B-TyjoHa y ymby A. absinthium ca obane Humase (64,4%) y

nopehemy ca ymem u3 Mokpe (19,8%). AHTUMHKPOOHAa aKTHMBHOCT €TapCKOr yiba A.
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absinthium mnopeknom u3 @paHiycke (IOMHUHAHTHE KOMIIOHEHTE (3)-€MOKCUOIMMEH |
XpHU3aHTEHWJI areTaT) je OWiia 3HATHO HMWKA y OJIHOCY Ha YJbE TMOPEKIOM M3 XPBaTCKE
(ToMMHaHTHE KOMIIOHEHTe (3)-emokcuouuMeH U B-TyjoH). IIpetnocTaBiba ce aa je ymnpaBo
HEIOCTAaTaK TYJOHA y MPBOM Y30PKY yJba PasJioT HETrOBOI C1a00r HHXMOWTOPHOT JelI0Bamba
npotuB cojeBa C. albicans w S. cerevisiae var. chevalieri, ka0 W TIOTITyHOT HM30CTaHKa
aHTHOAKTEPH]CKOT JIeJIOBamka MPOoTUB cojeBa E. coli, S. aureus u Enterococcus hirae (Juteau
u cap., 2003).

Etapcko yimwe Achillea crithmifolia je nenoBamo WHXUOUTOPHO U OAaKTEPUIIUIHO Yy
oricery KoHIeHTpamnuja ox 5,36 - 85,80 mg/mL (tabela 5-13). Hajuspaxenuje je aemoBayio
MPOTHB coja S. pyogenes u3 O6puca pane u Opuca rpima (MIC=MBC=5,36 mg/mL), nox je
Hajcnabuje aenoBalio MpoTHB coja P. mirabilis n3 6puca pane (MIC/MBC=42,90/85,80
mg/mL). Yiee oBe OMJbHE BpPCTE je MMallo U3paxeHy eUKacHOCT MPOTUB cojeBa E. coli, K.
pneumoniae, P. aeruginosa v S. aureus (Ilamuh u cap., 2003). CBu TecTupaHy aHTHOUOTHIIH
Cy ToOKa3anu 00Jhe aHTHUOAKTEPUJCKO JEIOBAaE-E OJf WCIUTUBAHOT YJba, OCHM KOJI coja S.
pneumoniae u3 Opuca Hoca U Streptococcus pyogenes w3 opuca rpia, KOJ KOJUX je€ epUTPOMHIIMH
nenoBao cnabuje. Pesynratu nenoBama €TapcKor yJjba y OJHOCY Ha AaHTUOMOTHK CY

MpHUKa3zaHu Ha rpagunuma 5-16 u 5-17.

mlL
90 B MIC za etarsko ulje
80 A.crithmifolia
B MBC za etarsko ulje
A.crithmifolia
70 B MIC za ciprofloksacin
60 B MBC za ciprofloksacin
50 B MIC za gentamicin
40 H MBC za gentamicin
30 1 MIC za eritromicin
20 1K ] ] = MBC za eritromicin
10 - MIC za doksiciklin
0 - ™ MBC za doksiciklin
1 2 3 4 5 6 7 8

I'padux 5-16. AnTuOakTepujcka axKTHBHOCT €TapcKor YyJba OWibHE Bpcte Achillea
crithmifolia u pedepeHTHUX aHTUOMOTHKA MPOTHB OAKTEPHjCKHX COjeBa HM30J0BAaHMX U3 OpuceBa
pana: 1-Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus faecalis, 4-Escherichia
coli, 5-Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-Proteus mirabilis, 8- Klebsiella sp.
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gpmg/mL ® MIC za etarsko ulje
A.crithmifolia

80 H MBC za etarsko ulje
A.crithmifolia

70 m MIC za ciprofloksacin

60 B MBC za ciprofloksacin

50 B MIC za gentamicin

40 m MBC za gentamicin

30 MIC za eritromicin

20 ] 3 W = MBC za eritromicin

10 - MIC za doksiciklin

0 -E i_ M MBC za doksliciklin
1 2 3 4 5 6 7 8

I'padux 5-17. AxTHOaKTepHjcKa AaKTHBHOCT €TapcKor YyJba OWIbHE Bpcte Achillea
crithmifolia v pedepeHTHUX aHTUOMOTHKA MPOTHB OAKTEPUjCKUX COjeBa M30JIOBAaHUX U3 OpriceBa
Hoca: 1-Streptococcus pneumoniae, 2-Staphylococcus aureus; OpuceBa Ttpma: 3-Streptococcus
pyvogenes, 4-Escherichia coli; cnytyma: 5-Pseudomonas aeruginosa (1), 6-Pseudomonas aeruginosa
(2), 7-Klebsiella sp. v aciupara: 8-Escherichia coli

[Topen 3ajeqTHMUKHUX KOMIIOHEHTH NPUCYTHUX Y 00a y30pKa, MOHOTepIeHa kaMmpopa 1
1,8-nmHeona, y HamieM HCHMTHBAHOM Y30pKy je ca Hajpehum yzaenoM OHO TpuCyTaH H
MOHOTEPIICH apTeMH3Hja KETOH. Y paHHjUM HCTPaXHBambHUMa j€ MOTBPEHO BeoMa CHAXKHO
AHTUMUKPOOHO M aHTHPAIUKAICKO JIEJIOBAlkE apTeMu3Hja KeToHa y mopehemy ca apyrum
MOHOTEpIICHUMAa TPUCYTHUM y OWBbHO] BpctH Artemisia annua. IlojenuHadyHo u
CHHEPTUCTHYKO  JEJIOBalkbe  apTeMH3Wja KETOHa ca  JAPYruM  HICHTU(UKOBAHUM
MOHOTEpIICHAMA O0jallhaBa M jaKy aHTHOAKTEPHjCKy aKTUBHOCT €TapcKor yJjba A.
crithmifolia ca mpoctopa Ha Teputopuju Cpouje (Pagymosuh u cap., 2013).

Etapcko ysee OwsbHe Bpcte Achillea grandifolia je nenoBaso MHXUOUTOPHO H
OaKTEepHIMIHO MPOTUB CBUX TECTUPAHUX COjeBa y OICETy KOHLEHTpamuja on 5,77 - 46,15
mg/mL (Tadena 5-13). Hajjaue je nemoBano mpotuB coja E. faecalis w3 Opuca paHe
(MIC=MBC=5,77 mg/mL), a Hajcnabuje npotus cojeBa P. mirabilis i1 Klebsiella sp. Takohe
u3 Opucesa paHa, E. coli n3 6puca rpia u P. aeruginosa (2) u3 cnyryma (MIC=MBC=46,15
mg/mL). PedepeHTHH aHTHOMOTHLM Cy JenoBajd 00Jb€ OJf UCIMTHUBAHOI €TapCKOr yJba,
ocuM mpema cojy E. faecalis w3 Opuca paHe, TIe jeé EpPUTPOMHUIIMH I[IOKa3ao cliabuje
WHXUOUTOPHO M OAKTEPUIMIHO JIeIOBamke. Pe3ynraru nenoBama €TapcKor yijba y OJHOCY Ha

AHTUOMOTHK Cy NMpUKa3aHu Ha rpagunuma S5-18 u 5-19.
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106ng/mL B MIC za etarsko ulje
A.grandifolia
90 W MBC za etarsko ulje
A.grandifolia
80 B MIC za ciprofloksacin
70 B MBC za ciprofloksacin
60 m MIC za gentamicin
50 .
m MBC za gentamicin
40
W MIC za eritromicin
30
= MBC za eritromicin
20
10 MIC za doksiciklin
0 ™ MBC za doksiciklin
1 2 3 4 5 6 7 8

I'padux 5-18. AaTHOaKTEpHUjCKa AKTUBHOCT €TAPCKOT yJba OuIbHE BpcTe Achillea grandifolia
n pedepeHTHHX aHTMOMOTHKA TPOTHB OaKTEpHjCKUX COjeBa HM30JIOBAaHMX M3 OpuceBa paHa: 1-
Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus faecalis, 4-Escherichia coli, 5-
Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-Proteus mirabilis, 8- Klebsiella sp.

5ome/mL B MIC za etarsko ulje
A.grandifolia
45 W MBC za etarsko ulje
A.grandifolia
40 m MIC za ciprofloksacin
35 . .
W MBC za ciprofloksacin
30
B MIC za gentamicin
25
m MBC za gentamicin
20
15 W MIC za eritromicin
10 - = MBC za eritromicin
5 1 MIC za doksiciklin
0 - = MBC za doksiciklin
1 2 3 4 5 6 7 8

I'pa¢puk 5-19. AnTnbOakTeprjcka akTHBHOCT €TapCcKoOT yiba OmibHE Brste Achillea grandifolia
U pedepeHTHUX aHTUOMOTHMKA TPOTUB OAKTEPHjCKHX cCOjeBa HW30JI0BaHMX M3 OpuceBa Hoca: 1-
Streptococcus pneumoniae, 2-Staphylococcus aureus; Opucesa rpna: 3-Streptococcus pyogenes, 4-
Escherichia coli; cnytyma: 5-Pseudomonas aeruginosa (1), 6-Pseudomonas aeruginosa (2), 7-
Klebsiella sp. u acnupata: 8-Escherichia coli

[IpermenomM nocTymHE JUTEpAType je YCTAaHOBJHEHO Ja Cy OBO INPBU NPE3ECHTOBAHHU

mojay O aHTHOAKTEPHJCKOM JENIOBalky €TapcKor yihba OuibHe BpcTe A. grandifolia
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(CrankoBuh um cap., 2016). C 003upom &a Cy TJaBHE KOMIIOHEHTE Yy Y30pKy YyJba Owmie
kamdop (45,4%), 1,8-uuneon (16,4%) u a-tyjon (15,1%), koju mocenyjy OKa3aHO
AHTUMHKPOOHO M TOKCHYHO JEJIO0Bambe, MPETIIOCTaB/haMo J1a Cy OHE HOCHOIM aHTUMUKPOOHE
AKTUBHOCTH €TapcKor yJba A. grandifolia.

Etapcko ysee OwsbHe Bpcre Tanacetum parthenium je IeNOBaJO TPOTUB CBHUX
TECTUpPaHUX COjeBa MHXMOUTOPHO M OAKTEpUIIUTHO y ONCery KoHIeHTparuja ox 11,65 —
93,20 mg/mL (tabena 5-13). HajuzpaxkeHuje je nenoBayio MpOTHB cojeBa S. pneumoniae 13
opuca Hoca (MIC=MBC=11,65 mg/mL) u Klebsiella sp. u3 cmyryma (MIC/MBC=11,65/23,3
mg/mL). [Ipema cBuUM TecTupaHuM OaKTEPHjCKUM COjeBHMA Cy MCIIUTHBAHH aHTHUOMOTHIIN
MOKa3aJld CHAXHHUje JeJoBame. Pe3ynTatm JenoBama €TapcKor yjha Yy OJHOCY Ha

aHTUOMOTHKE Cy MpUKa3aHU Ha rpapunmuma 5-20 u 5-21.

10@ng/mL

B MIC za etarsko ulje
90 - T.parthenium

B MBC za etarsko ulje
80 - T.parthenium

m MIC za ciprofloksacin
70 A

B MBC za ciprofloksacin
60 -

- .
50 - MIC za gentamicin
40 - m MBC za gentamicin
30 - MIC za eritromicin
20 A MBC za eritromicin
10 - MIC za doksiciklin

0 - MBC za doksiciklin
1 2 3 4 5 6 7 8

I'pagpuk 5-20. AnTHOaKTEpHjCcKa AaKTHBHOCT €TApCKOr yJba OWIbHE BpcTe ITanacetum
parthenium v pedepeHTHUX AHTHOMOTHKA TPOTHB OAKTEPUjCKHX COjeBa HM30JIOBAaHUX W3 OpuceBa
pana: 1-Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus faecalis, 4-Escherichia
coli, 5-Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-Proteus mirabilis, 8- Klebsiella sp.
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10'6‘g/mL B MIC za etarsko ulje
T.parthenium
90 B MBC za etarsko ulje
T.parthenium
80 m MIC za ciprofloksacin
70 . .
B MBC za ciprofloksacin
60
B MIC za gentamicin
50
m MBC za gentamicin
40
30 MIC za eritromicin
20 - MBC za eritromicin
10 A I I MIC za doksiciklin
0 - _ L T
MBC za doksiciklin
1 2 3 4 5 6 7 8

I'pagpuk 5-21. AnTHOaKTEpHjCKa AaKTHUBHOCT €TAPCKOr yJba OWibHe BpcTe Tanacetum
parthenium W pedepeHTHUX AHTHOMOTHKA TPOTHB OAaKTEPHjCKUX COjeBa M30JI0BAaHUX W3 OpuceBa
Hoca: 1-Streptococcus pneumoniae, 2-Staphylococcus aureus, OpuceBa rtpna: 3-Streptococcus
pyogenes, 4-Escherichia coli; ciiytyma: 5-Pseudomonas aeruginosa (1), 6-Pseudomonas aeruginosa
(2), 7-Klebsiella sp. n actmpara: 8-Escherichia coli

Polatoglu u cap. (2010) cy TecTupanu akTHUBHOCT yJhba OBE OWJbHE BPCTE MPOTHUB 5
I'pam (+) u 5 I'pam (-) cojeBa y3 momoh MHKpOAMITYIHMOHE MeTojae. Hajjada akTUBHOCT je
JIETEKTOBaHa MPOTHB cojeBa B. subtilis, S. aureus 1 METUIIIIINH PE3UCTSHTHOT coja S. aureus,
a y nopehemwy ca pedepeHTHuM aHTHOMOTHIIMMA yJha cy uMaia Behe MIC BpemHocTH
(Polatoglu u cap., 2010). Izadi u cap. (2010) cy ucnuTuBaiu aHTUMUKPOOHY aKTUBHOCT
etapckor yJjba 1. parthenium y3 nomoh auck nudy3noHe METOJe NMPOTHUB MATOTeHUX COjeBa
B. subtilis, B. cereus, M. luteus, S. aureus, Y. enterocolitica, K. oxytoca, S. marcescens, E.
coli u P. aeruginosa. Pe3ynraTu Cy moka3ajiy 3Ha4ajHy pas3liUKy Y OCETJbUBOCTH H3Mehy
I'pam (+) u I'pam (-) Gakrepuja, npu yemy cy I'pam (+) Gakrepuje (B. cereus u S. aureus)
Ousie MHOTO OCeTJbHBHjE Ha AenoBame yiba (Izadi u cap., 2010). Uctu ayTopu cy, kopucrehu
IicK u(y3uoHy U MUKPOAMIYLMOHY METO/Y, BPUIMIN UCTIMTUBAKGE aKTUBHOCTH OBOTA yJba
MPOTHB TATOTEHUX OaKTepHjCKUX cojeBa S. aureus, S. epidermidis, B. subtilis, E. coli, S.
flexneri, K. pneumoniae, S. typhimurium w S. marcescens. Ilpocedan nujamerap 30HE
unxubunuje 3a ['pam (+) Oakrepuje je Omo Behu koA ysba HEro KOJA aHTUOMOTHKA
BaHKOMHUIIMHA U ampoTepuninHa b, amm je xox I'pam (-) 6akrepuja OO MamU y OJHOCY Ha
rearamunuH (Izadi u cap., 2013). PesynraTi oBUX HCIIUTHBamA yKa3yjy Ha HHXUOUTOPHY H

repMuriuaHy moh erapckor yiea 7. parthenium. JloMuHAaHTHE KOMIIOHEHTE y yiby 7.
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parthenium cy y CBUM 00jaB/bEHUM pajioBHMa Oniie KamQop, XpU3aHTCHIIT alleTaTr u KaMQeH,
IITO je Cly4aj U ca HallluM HCIUTHUBAHUM Yy30pKoM. Y3umajyhu y o03up ma kamdop, Koju
uma nesuHdexuonu egpekat (Keville, 1996; Chehregani u cap., 2009), uunu Bure ox 51%
HAIlIeT Y30pKa yJba, MOXKE C€ IMPETIOCTABUTH J1a j€ OH OJrOBOPAH 32 HHXUOUTOPHU U JICTATHH
edekar erapckor yJba oBe OmbHe BpcTe. Mehytum, He OM Tpedamo 3aHEeMapuWBaTH U
CHHEPTUCTHYKE HWHTEPAKIMje ca IPYyrMM KOMITOHEHTama 300T Tora IITO Cy eTapcKa yJba
CIIOKEHE CMeIlle BEJIMKOT Opoja pasjMuuTHX jelAumema. VcTpakuBama TOKaszyjy na
AHTUMHUKPOOHA CBOjCTBAa €TApCKUX yJha Omsbaka kao mto cy Salvia officinalis L., Thymus
vulgaris L., Origanum vulgare L., pacty ycnes CHHEPTUCTHYKOT JEJIOBamkha TOMUHAHTHUX U
MUHOpHUX KomnoHetH (Burt S, 2004).

Etapcko yme Hyssopus officinalis je nenoBaio WHXHUOUTOPHO M OAKTEPHUIIMIHO
MPOTHB CBUX TECTHPAHMX MHUKPOOpPraHM3aMa y orcery KonueHtparuja ox 11,08 — 88,60
mg/mL (Tabena 5-12). Hajjaue je menoano mpotuB coja P. aeruginosa (1) u3oaoBaHOT U3
cnytyma (MIC=MBC=11,08 mg/mL), a Hajcnabuje mpoTuB cojeBa S. pyogenes u Klebsiella
sp. n3osoBaHux u3 opucesa pana (MIC=MBC=88,60 mg/mL). PedepenTHn anTHONOTUIH CY
MOKa3aJIi U3paKEHUj€ MHXUOUTOPHO M OAKTEPHUIMIHO JIEIOBamkhEe MpeMa CBUM TECTHPAHUM
COjeBMMa y OJHOCY Ha €TapcKo yJbe. Pesynratu nenmoBama €TapcKor yjba y OJHOCY Ha

AHTUOMOTHKE Cy MpUKa3aHHu Ha rpaguuuma 5-22 u 5-23.

ggn 'mL

B MIC za etarsko ulje
80 H.officinalis ‘

B MBC za etarsko ulje
70 H.officinalis

M MIC za ciprofloksacin
60 B MBC za ciprofloksacin
50 m MIC za gentamicin
40 = MBC za gentamicin
30 MIC za eritromicin
20 A MBC za eritromicin
10 A MIC za doksiciklin

0 - = MBC za doksiciklin
1 2 3 4 5 6 7 8

I'pa¢uk 5-22. AnTHOaKTEpHjCKa aKTUBHOCT €TaPCKOT yJba OMIbHE BpcTe Hyssopus officinalis
u pedepeHTHNX aHTUOMOTHKA TIPOTHUB OaKTEPHjCKUX COjeBa HM30JIOBAHWX W3 OpmceBa panHa: 1-
Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus faecalis, 4-Escherichia coli, 5-
Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-Proteus mirabilis, 8- Klebsiella sp.
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9Omg/mL

B MIC za etarsko ulje
20 H.officinalis

B MBC za etarsko ulje
70 H.officinalis

® MIC za ciprofloksacin
60 B MBC za ciprofloksacin
50 B MIC za gentamicin
40 H MBC za gentamicin
30 MIC za eritromicin
20 - MBC za eritromicin
10 - MIC za doksicikiln

0 — _ MBC za doksiciklin
1 2 3 4 5 6 7 8

I'papuk 5-23. AuTHOAKTEPHjCKa aKTUBHOCT €TAPCKOT yJba OMIbHE BpcTe Hyssopus officinalis
U pedepeHTHUX aHTUOMOTHKA NPOTUB OaKTEPHjCKHX cOjeBa H30JI0BaHMX M3 OpuceBa Hoca: 1-
Streptococcus pneumoniae, 2-Staphylococcus aureus; OpuceBa rpiaa: 3-Streptococcus pyogenes, 4-
Escherichia coli; cniytyma: 5-Pseudomonas aeruginosa (1), 6-Pseudomonas aeruginosa (2), 7-
Klebsiella sp. v acnupata: 8-Escherichia coli

Ha ocHOBy nuTpaTypHHX IO/aTaka Cce€ MOXE 3aKJbYYUTH Ja C€ AHTUMHKPOOHO
JIeTIOBAmbE yJba OBE BPCTE pa3IvKyje U3Mel)y pa3imyuTuX XeMOTHIIOBA. XEMOTHIIT MOITyJIAIHja
ca nokanurera y Upany koju je campxkao kamdop (10,3%-53,3%) u xpuszanteHusn aueraT
(4,3%-22,5%) je anTHOaKTepujcKU JenoBao ciaabo0 WIM YONUITe HHjEe JIeI0Bao
(Dehghanzadeh u cap., 2012). [Ipyru xemoTHN momyjiangja ca Jokamurera y Typckoj,
Wranuju u Upany xoju je caapxkao nzonuHokamponuHoH (39,3%), muaokamdon (44,4%) u
nzonuHokambon (57,27; 22,1 u 43,4%) je mokazao 3HayajHy aHTHOAKTEpPHU)JCKYy AKTHUBHOCT
(Kizil u cap., 2010; Mazzanti u cap., 1998; Mahboubi u cap., 2011). Trehu xemorun
nomyJnanuja ca yokanurera y ®pannyckoj u Uramuju (H. officinalis var. decumbens), je
caapxao y Hajpehem npornenty muHamou (51,7%) u umao je 605by aKTUBHOCT OJT OCTaa JIBa
xemotuna (Mazzanti u cap., 1998). Kizil u cap. (2010) cy y ucnutuBamky aHTUMHUKPOOHOT
nenoBama yiba H. officinalis xopuctiumu auck mudys3uoHu meron ca mo 5 u 10 plL ymwa
npoTuB cojeBa E. coli, P. aeruginosa, S. aureus, S. pyogenes u C. albicans. YTBpauiu cy
jako aHTUMHKPOOHO JeNoBame MPOTUB cojeBa S. pyogenes, S. aureus, C. albicans n E. coli,
Qi HUje JETCKTOBAHO HUKAKBO JIEJIOBame MpoTuB coja P. aeruginosa (Kizil u cap., 2010).

Mazzanti u cap. (1998) cy wucnuTHBaIM aHTUMHKPOOHO JEIOBamke €TapCcKuX yJba H.
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officinalis n H. officinalis var. decumbens MUKpOAHITYIITHOHOM M TUCK NU(DY3MOHOM METOJIOM
MPOTUB OaKTepujcKuX cojeBa S. aureus, Enterococcus spp., K. oxytoca, E. coli, P.
mirabilis, Pseudomonas spp., u nBa coja Salmonella spp., ka0 W TPOTHB CelaM CoOjeBa
Candida albicans, C. krusein C. tropicalis. Erapcko yme H. officinalis je mnoxa3ano
3aHEeMapJbUBO aHTUMHUKPOOHO JIeNIOBamke KOJ| CBUX COjeBa, JOK je var. decumbens nenoBao
camo y map ciy4dajeBa (Enterococcus spp., E, coli). Ob6a uciuTiBaHa yjba Cy MOKa3aja jako
WHXUOUTOPHO JIeJIOBamk€ MPOTHUB CBUX cojeBa poma Candida. Y teunom memujymy MIC
ucnutuBaHor yiba H. officinalis je 6uo >1,2% v/v, nok ce xon yma H. officinalis var.
decumbens kpetao uzmely 0,15 - 0,6% 3a I'pam (+) Gakrepuje u 0,3 - 1,2% 3a I'pam (-)
OakTepuje. Cmarpa ce na TuHAION U 1,8-1MHE0II, MOTY J1a onpuHecy Behoj aHTUMUKPOOHO]
aktuBHocTH H. officinalis var. decumbens xon OGaxkTepwja, JOK je JUMOHEH 3aciIyaH 3a
aHTHUMUKOTUYHO JIeJIoBambe NpOTUB cojeBa pona Candida y oba ciydaja (Mazzanti u cap.,
1998). KopumhemeMm auck nudy3noHe ¥ MUKPOAMIYLIMOHE METOJIE BPIIEHO je TECTUPAHE
aHTUMUKPOOHOT ~ JleNioBamka  eTapckor yiba H.  officinalis 1poTUB  pazsmMuuTHX
MHUKpOOpraHuzama. YJbe je ToKa3ajo 3HadajHy aHTUMHKPOOHY aKTMBHOCT NMpoTHB ['pam (+)
OakTepuja ca 30HOM UWHXHOWIHUje o 7 - 16 mm W MUHUMAIHHUM WHXHUOUTOPHUM
KoHIeHTpauujama ox 0,5-1 pL/mL. OBo yJjbe je HCIOJBHIO WHXUOMTOPHO JEIOBambEe U
npotuB QyHrasHux cojeBa (Mahboubi u cap., 2011). Dehghanzadeh u cap. (2012) cy
HCTpaXUBAJIM AHTUMHUKPOOHO JelioBame erapckor yiba H. officinalis npotus cieaehux
Mukpoopranuzama (S. aureus, E. coli, Klebsiella sp., B. subtilis, Xanthomonas axonopodis
pv. citri, Acidovorax sp., Erwinia amylovora, Streptomyces scabies, P. fluorescens),
KopucTehn MHKpOAWIYHHOHY M JHUCK JIu(Yy3HOHY METOAy. YJbE je IMOoKa3ajlo jako
aHTHOAKTEePHUjCKO JeNoBambe mpoTuB Erwinia amylovora w Klebsiella sp., MoK TpOTHB
ocranux nartoreHa Huje nenoBano (Dehghanzadeh wu cap., 2012). ¥V cBuMm nutupanum
pajoBUMa [IOMHHAHTHE KOMIIOHEHTe Yyiba H. officinalis cy ©Oune wu3onuHOKagoH,
nuHOKaM(OH, TMHANON, 1,8-IMHE0I, TMMOHEH, B-TIMHEH, MITO je y CarjJacHOCTH ca HAIuM
pesynratuma (1,8-ruaeon 49,1%, nzonuaokadon 22,69% u B-muaen 11,3%).

NuxubutopHo W OaKTEpHUIIMIHO MACIIOBaWkE €TapcKor yiba Laserpitium latifolium
KpeTayno ce y omncery konueHtpauuja ox 10,52 mo 84,20 mg/mL (tabGena 5-12). Hajjaue
aHTHOAKTEPHU)CKO JETIOBamEe je TOoKas3alo HpoTuB coja Klebsiella sp. u3 cmyTyma u coja
Acinetobacter sp. n3 6puca pane (MIC/MBC=10,52/21,05 mg/mL), ka0 1 mpOTUB jeTHOT 01
cojea P. aeruginosa w3 cnyryma (MIC/MBC=10,52/42,1 mg/mL). WcnutuBanu

pedepeHTHH COjeBH Cy JAeNOBalIM M3pa)KeHHje Ha CBe OakTepHjcke cojeBe y mopehemy ca
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WUCIIUTHUBAaHUM €TapCcKUM YyJbeM. Pe3yntatu nenoBama €TapcKor yJjba y OJHOCY Ha

AHTUOMOTHK Cy NMpUKa3aHU Ha rpaguuuma 5-24 u 5-25.

gomg/mL

B MIC za etarsko ulje
80 L.latifolium

B MBC za etarsko ulje
70 L.latifolium

B MICza
60 ciprofloksacin

B MBC za

50 ciprofloksacina

B MIC za gentamicin

40

m MBC za gentamicin

30

= MIC za eritromicin

20

m MBC za eritromicin

10
MIC za doksiciklin

m MBC za doksiciklin

I'padux 5-24. AnTnOakTepujcka akTHBHOCT €TapcKOr yJba OWJbHE Bpcte Laserpitium
latifolium v pedepeHTHUX aHTHOMOTHKA MPOTUB OAKTEPHjCKUX COjeBa M30JIOBAHHUX M3 OpHceBa paHa:
1-Staphylococcus aureus, 2-Streptococcus pyogenes, 3-Enterococcus faecalis, 4-Escherichia coli, 5-
Pseudomonas aeruginosa, 6-Acinetobacter sp., 7-Proteus mirabilis, 8- Klebsiella sp.

gom /mL
B MIC za etarsko
80 ulje L.lIatifolium
B MBC za etarsko
70 ulje L.latifolium
m MICza
ciprofloksacin
60 [ | MpBC za
ciprofloksacin
50 = MIC za
gentamicin
40 - = MBC za
gentamicin
30 - m MIC za
eritromicin
20 - W MBCza
eritromicin
10 - - MIC za
i doksiciklin
0 - m MBCza
doksiciklin
1 2 3 4 5 6 7 8

I'pagpuk 5-25. AnTnbOakTepujcka aKTUBHOCT €TapCKOT yJjha OWIbHE BpcTe Laserpitium
latifoluim v pedepeHTHUX aHTHUOMOTUKA MPOTUB OAKTEPHjCKUX COjeBa M30J0BAHUX U3 OpUCEBa HOCA:
1-Streptococcus pneumoniae, 2-Staphylococcus aureus; Opucesa rpiaa: 3-Streptococcus pyogenes, 4-
Escherichia coli; cnytyma: 5-Pseudomonas aeruginosa (1), 6-Pseudomonas aeruginosa (2), 7-
Klebsiella sp. v acnupata: 8-Escherichia coli
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VY jenunoMm noctymHoMm pany, ITomoBuh u cap. (2015) cy mpukasamu pesynrate
no0ujeHe NCIUTHUBAKEM aHTUMUKPOOHE aKTUBHOCTH yjba OMIbHMX Bpcta L. latifolium w L.
ochridanum nipotuB cojeBa S. aureus, S. epidermidis, Micrococcus luteus, E. faecalis, P.
aeruginosa, K. pneumoniae n E. coli n nBa coja C. albicans y3 momoh MUKPOIUIYLIHOHE
metoze. Etapcko yibe moaszemHux oprana L. ochridanum, xao U yJba 1uiojoBa o0e BpCTe
pona Laserpitium Toka3aja Cy aKTHBHOCT IIPOTHUB cojeBa S. aureus, S. epidermidis, M. luteus
(MIC 13,03-73,00 pg/mL). Erapcko yspe moazeMuux oprana L. latifolium je mmano crnaly
AHTUOAKTEPHU)CKY M aHTHU(YHTaIHYy aKTUBHOCT MomTo ¢y BpenHoctd MIC-a Ouie mpexo 100
pg/mL. C 003upoM fa 00a UCIIMTHBAHA yJba CaJp)Ke BUCOK YJIEO 0L — MUHEHA, a CaMo j€ yJbe
N00HjeHo U3 TUI00Ba OoraTo U cabMHEHOM, MOTYhe je J1a jeé CHHEPTUCTHYKO JISII0OBamke 00ejy
KOMITOHEHTH OATOBOPHO 3a 00JbY aKTHBHOCT yJba JoOHjeHor u3 1uiogoBa (ITomosuh u cap.,
2010). Ha mctu HaumH ce Moxke OOjaCHUTH M A00pa aHTUMHUKpPOOHA aKTUBHOCT YyJba
NoOWjeHOr W3 HaIler y30pkKa Haja3eMHuX nenoBa L. latifolium (cabunen 47,8 u o - MHUHEH
25,0%) (CrankoBuh u cap., 2016).

[Topehemwem nobujeHnx pe3ynrara MOXKe ce McTahu Ja Cy UCIHUTHBAHA €TapCcKa yiba
uMana omaaajyhy aHTUMHUKpOOHY akTUBHOCT crieaehum penom: Angelica sylvestris >
Angelica pancicii > Achillea crithmifolia > Artemisia absinthium > Achillea grandifolia >
Laserpitium latifolium > Hyssopus officinalis > Tanacetum parthenium.

Hajbosem pesynratu cy 3abenexeHd KoOj JAelioBama yiba A. crithmifolia npotus
cojeBa S. pneumoniae w3 Opuca rpia (MIC/MBC=5,36/10,72 mg/mL) u S. pyogenes w3
opuca Hoca (MIC/MBC=5,36/5,36 mg/mL), 3aTum Kox aenoBama yiba A. grandifolia npotus
E. faecalis u3 Opuca pana (MIC=MBC=5,77 mg/mL) u yma A. absinthium npotus
Acinetobacter sp. u3 Opuca pana (MIC/MBC=4,72/4,72 mg/mL), P. aeruginosa (1) u3
cnytyma (MIC/MBC=4,72/4,72 mg/mL) u S. aureus u3 6puca pana (MIC/MBC=9,45/9,45
mg/mL).

Ha nenoBame CBUX yJba I€HEpANHO Hajpe3UCTEHTHUjU cy Ounu cojeBu Klebsiella sp.,
P. mirabilis n E. coli (u3 Opuca pana) u P. aeruginosa (2) (u3 cnyryma). Takohe, Moxe ce
3amasuTH Jla Cy yJba TpoTHB BehwHe cojeBa JenoBajla BeOMa CIUYHO, Yy OICETY
KoHIeHTpanuja ox 21,45 — 46,60 mg/mL.

3a aHTUMHUKpPOOHY aKTUBHOCT MCIIUTUBAHMUX YJba Cy y BehMHHM cilydajeBa OJrOBOpHE
HPUXOBE JJOMUHAHTHE KOMIIOHEHTE Ca MO3HATUM aHTUMHKPOOHUM JenoBameM. OcuM Tora,
OOraTCTBO yJhba Tj. BEIMKH OpOj pa3IMUUTUX KOMIIOHEHTH NPHUCYTHUX Yy yJbUMa, Takohe

urpajy yiaory y paepuHHCAmy HUXOBUX JUNOPHIHUX U XUAPOPHIHUX CBOjCTaBa,
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MoryhHOCTH Be3MBama 3a OakTepujcku hemujcku 3u, Tpancdepy kpo3 henmjcke MmeMOpaHe u
no6poj pacrioaenu y hemuju (Cal, 2006; Bakkali u cap., 2008).

JIOMUHAaHTHE KOMIIOHCHTE HWCIHMTHUBAaHUX yJba Cy Owie: JUMOHEH (yJbe Bpcre A.
sylvestris), kamdop (ysba Bpcta 1. parthenium, A. grandifolia n A. crithmifolia), 1,8 - unHeon
(yma Bpcta H. officinalis, A. grandifolia u A. crithmifolia), cabunes (ysba Bpcra L. latifolium
u A. absinthium), o-tiuaeH (yJbe Bpcte L. Latifolium), a-tyjoH (yibe Bpcte A. grandifolia). On
OCTAJIUX KOMITOHEHTH 3a0eie)KeH je BHCOK yAe0 apTeMu3uja KeTroHa (yJbe BpcTe A.
crithmifolia), B-dbenanapena (ype Bpcre A. pancicii), TpaHC-XpU3aHTeHWIanerara (yJbe
Bpcte 1. parthenium), nzonunokamdpona (yibe Bpcte H. officinalis) m opro-uuMeHa u (3)-
enokcu-orumena (yJbe Bpere A. absinthium).

JloMuHaHTHE KOMIIOHEHTE HAjaKTHMBHUJUX yJba OWJbHHMX BpcTa A. sylvestris u A.
pancicii, TUMOHEH, O-TIMHEH, P-penanapeH U o-peraHapeH cy MO3HATH aHTUMHKPOOHU
areHcH O YeMy je JIeTaJbHO AUCKyToBaHO paHuje (Magwa u cap., 2006; van Vuuren, Viljoen,
2007; CokoBuh u cap., 2010; Irshad u cap., 2011; Buitrago u cap., 2012; Fraternale u cap.,
2013; Espina u cap., 2013; Vimal u cap., 2013; Obidi u cap., 2013; Dai u cap., 2013).

Taxohe, y panujum pagoBuMa je OKa3aHO U aHTUMHUKPOOHO JenoBame kamdopa u
1,8-mmreona (Izadi u cap., 2010). MehyTum, nako je oA CBUX UCIUTHBAHUX YJba, YIbE BPCTE
T. parthenium wmaino HajBehu cangpikaj kamdopa u 1,8-1nHE0Na, 32 KOje ce MPETIIOCTaBha J1a
Cy ocHOBHH aHTUMUKpoOHW areHcu oBe Bpcre (Keville, 1996; Haider, 2007), ono je
JIeIOBAJIO Hajciabuje y OJHOCY Ha OCTaja HWCIHUTHBAaHA yJba. AHTUMUKPOOHU JOMPHUHOC
Jpyre 3HaYajHUje KOMIOHEeHTe yiba H. officinalis, nzonuHokamdoHa, je Manu ¢ 003upoM Ja
je W3 JMTeparype IMO3HAaTO Ja yJbe OBE BpPCTE KOja y BHCOKOM IMIPOICHTY CaIpXkKH
nzonuHoKamMpoH (43,3%) uMa mocTa HIKY aHTUMHUKPOOHY aKTUBHOCT Y OJHOCY Ha YJbe
Bapujetera H. officinalis var. decumbens xon xora nomunupa nunanon (51,7 %) (Mazzanti u
cap., 1998). Ocum tora, yse A. grandifolia Takohe caapxu gocta kampopa u 1,8-uHeona
aJli ce ’beropa 00Jba AKTMBHOCT BEPOBATHO Oa3upa Ha MPHCYCTBY aHTUMUKPOOHOT jeIUCHa
a-tyjona (Juteau u cap., 2003). 1 Haj3an, HajepukacHHje je OWIO ybe Opyre BPCTE UCTOT
pona A. crithmifolia xoje y OTHOCY Ha MPETXOJIHE TPU BPCTE CAAPKU HajMame Kamdopa u
1,8-1iMHEOMa anu y BUCOKOM IMPOLICHTY MMa apTeMHu3Hja KeTOH 3a Kora je paHuje yTBpheHo
CHa)XHO aHTUMHKPOOHO aenoBame (Paxymosuh u cap., 2013).

On yiba Goratux caOMHEHOM, yJbe A. absintium je nenoBajo 3HATHO 0OJbE Y OJHOCY
Ha yibe L. latifolium. Vlako TIpBO yJb€ caJpXu Mame CaOMHEHA W HEYMOPEAHBO Mambe O-

MMHEHA, HEeTOB KBAJIUTATUBHU cacTaB je Ooratuju (53 KOMIOHEHTE) y OJIHOCY Ha yJbe L.
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latifolium (cBera 26 KOMIIOHEHTH). MoOXe ce MPEeTIHOCTaBUTH Ja, MOpe TOra IIITO Cy CAaOMHEH
(Baykan Erel et al.,, 2012) i o-nmuaen (Burt, 2004) moryhu aHTUMUKpPOOHM areHcH,
CHHEPTHCTHYKO [ICJIOBAE OCTAJIMX MHOTOOPOJHUX KOMIIOHEHTH BEPOBATHO JIONPHHOCH

00J50] aHTUMUKPOOHOj akTHBHOCTH (Burt, 2004; Cal, 2006).

5.1.4. CuHeprucTu4KoO JejioBame eTapckor yba A. sylvestris u A.
pancicii ca aHTHOMOTHKOM €PUTPOMHLIMHOM

[TojaBa cuHeprusma KoJ €TapcKHX yJba MOXe OMTH carjieflaHa ca BHIIE aclieKaTa.
Hajuemrhe je mpoy4aBaHO CHHEPTHCTHYKO JEJIOBAFEC TOMUHATHUX M MHUHOPHUX KOMIIOHETH
nojeaquHayHUX yiba (Bassolé u Juliani, 2012), 3aTUM CHHEPTUCTUYKO JIEJIOBAIE JIBA WIIH
BUIIIE €TAPCKUX yJha WIH HUXOBUX JOMUHATHUX KommnoHeHTH (Gutierrez m cap., 2009) u
CHHEPTUCTHYKO JICTIOBAk-E JIBa WM BHIIEC €TApCKHUX yJba ca aHTuOMoTnumma (Veras u cap.,
2012). Moryhe cy u apyre KOMOMHaIH]je, HA IPUMEP ca IPUPOJTHUM KOH3EPBAHCHMA.

AHTUMHUKpOOHA aKTHBHOCT €TapCKOI yJba, MOXKE C€ TOTIYHO pa3IUKOBATH OJ
AKTUBHOCTH FHETOBUX TojequHavyHux kommoHeHTH (Delaquis u cap., 2002). Etapcko yibe
mucta Heteropyxis dehniae xoje je caapkajno JUHAJION y BUCOKO] KoHUeHTpauuju (58,3%),
MOKAa3aJIo j¢ pa3IMYMTy aKTHBHOCT Y OJJHOCY Ha YHCT JIMHAJIOJN 3aBUCHO OJ1 BPCTE TECTHPAHOT
mukpoopranusma (Sibanda u cap., 2004). [oka3ano je ma 6akrtepuja E. coli koja je jako
OCEeTJbHBA HA YHCT JIMHAJION, TIOCTaje BEOMa PE3UCTEHTHA Ha CMENTy JInHaioa u 1,8-1iHeorna
(Faleiro u cap., 2003). IlpuiukoM HCIHTHBaKka AHTUMUKPOOHE AKTUBHOCTH JIMHAIIOJA,
KapBakpoyia, mnepwianiexuna u 1,8-1uHeosia MpemMa MHKPOOpraHM3MHMa W3 Basayxa,
3a0eneXeHa je U3pa3uTa aHTUMUKPOOHA aKTUBHOCT JIMHAJIONA KOJU j€ CMamUO BUXOB Opoj 3a
29,7% (Krist u cap., 2008). Etapcka ysba kapandunuha, 1aBaHae U TepaHuyMa Cy UCIOJbUTIA
CHa)KHO aHTHOAKTEPHU]CKO JIEIIOBAkh-E¢ MPOTUB BEOMa PE3UCTEHTHOT coja P. aeruginosa u Mory
MMAaTH MOTEHIIMjaJHy MpuMeHy y 00pOu ca jemHoM of Hajpe3ucTeTHUjux ['pam (-) GakTepuja
(Mahboobi u cap., 2006). C apyre cTpaHe, UCIHTHBama APYyTUX ayTopa Cy yKaszajia Ha
CHaOXHO AHTHMHUKPOOHO JEjCTBO JMHAJOJNA, i M Ha HEeroB ciab edexar mnpotus P.
aeruginosa (Matasyoha u cap., 2007). Ha ocHOBy mnpeacTaB/beHHX IOJaTaka MOXKEMO
3aKJBYYHTH J]a JOMUHATHE KOMIIOHEHTE y €TapCKUM yJbMMa BEOMa MHOTO YTUYY Ha EHbHXOBE
aHTUMHKPOOHE crocoOHocTH M Oumomnomke aktuBHOCTH (Ipek m cap., 2005). Taxohe,
yTBpHEHO je Ja MHXHUOMTOpPHA aKTUBHOCT €TAPCKUX yJha 3aBHCH O] CIIOKEHUX WHTEpaKIja
Mel)y HeroBUM KOMIIOHEHTaMa KoOjeé MOTYy WMAaTH aJWTHBAaH, CUHEPTHCTHYKH WM

aHTaroHUCcTU4Yku Kapaktep (Xianfei u cap., 2007), ka0 U Ja je KOHIENT HCIUTHBAba
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AHTUMUKPOOHOT JIeNIOBamka €TAPCKUX YJba, KAO CIIOKEHUX CMeIla BEJTUKOr Opoja jenumbema,
CMHCIICHHjU O]] IPOyYaBama JIeoBama mnojenuHagdaux komrmnoHentu (Cal, 2006).

WNHTepaknuja erapckux yjhba ca aHTHUOMOTHIIMMA je jedaH OJ HOBHUX HavMHA
npeBasuiaxkema npobiemMa Oakrtepujcke pesucteHuuje. Iloznatu cy MeXaHU3MHU
aHTUOAKTepUjCKE HMHTEpaKIMje Kao INTO Cy: HWHXMOWIMja 3alUTUTHUX CH3UMA,
peKoMOMHAIIMja MEMOPAHCKH aKTHBHUX areHaca, CeKBEHIIMjajHa MHXUOWIMja 3ajeTHUYKUX
OMOXEMH]JCKUX MyTeBa M yrmoTpeda MeMOpaHOTPONHUX areHaca koju mosehaBajy moryhHocT
mudysuje 3a Apyra aHTUMUKpoOHa cpezctia (Sokolova u cap., 2005). Tumon u kapBakpos1 u3
eTapckor ysba Origanum vulgare w3a3Bajy ¢usnuke npoMmene Ha henmjckoj MeMOpaHw,
Memajyhu 1BeHy MPOIyCT/FUBOCT; BPIIIE JACHATYpAlN]y €CEHIMjaTHUX €H3uMa; Memajy pH u
ENCKTPUYHM TIOTEHIMjal y henwju W Ha Ta] HauWH moBehaBajy MoOryhHOCT 3a yHOC
antuOuotuka (Helander i1 sar.,, 1998). Ocum Tora, oHM MOTy Ja MeHajJy aKTUBHOCT
KaJIIIMjYMOBHX KaHaJla U J1a y3pOKYjy UCTUCKUBAamhe HEKNX BaKHUX joHa u3 henuje (Ouattara
u cap., 1997). Ilokazano je na cy erapcka yiwa Zanthoxylum articulatum, Vanillosmopsis
arborea, Lippia microphylla w Croton zehntneri pearoBaia ca aMHHOTJIMKO3MINMA U
XMHAJIOHCKUM aHTHOMOTHIMMa U noBehajyhu mHXOBY aKTUBHOCT HpOTHB S. aureus u P.
aeruginosa (Rodrigues u cap., 2009,2010; Santos u cap., 2011; Coutinho u cap., 2010, 2011).
[ToBehana pe3WCTEHTHOCT TMpeMa EpUTPOMHUIIMHY je Ouia pas3jor HCIUTHUBAaHkA
AHTUMUKPOOHOT M CHHEPTHCTUYKOT JIeJoBama M3Mel)y mera u erapckux yiba Origanum
vulgare, Thymus vulgaris, Lavandula angustifolia, Mentha piperita wn Melaleuca
alternifolia npotTuB 32 epuUTPOMULIMH-PE3UCTEHTHA coja. KapBakpon Koju je JTOMHHAHTHA
KOMIIOHEHTa y MajYMHOj IyIIUIM U OpUTaHy j€ MOKa3ao Hajju3pa)KCHUje JEJOBaIE, KaKo
M0jeITMHAYHO, TAaKO U Y CHHEPTU3My Ca €PUTPOMHUIIMHOM NpoTHB 21 on 32 ucnutuBaHa coja
(Magi u cap., 2015).

VY oBOM paay Cy, Ha OCHOBY pe3ysTaTa JOOHjeHMX Y3 MOMOh MHKpOIWIYIIMOHE
MeTozie, ofadpaHa HajakTUBHHja €Tapcka yjba OMJbHUX BpcTa A. sylvestris m A. pancicii u
AHTUOMOTHK Ca HajcIaOMjuM JeNIOBAkbEM, EPUTPOMHUIIMH. EbHXOBO CHHEPTUCTHYKO JETIOBAME
J€ UCTIMTHBAHO Y IIMJbY MOOOJbIIIakha IeT0OBakha AHTUOMOTHKA Y MalbUM TEPAITU]CKUM J103aMa,
y3 momoh metone maxoBcke Tabne (Checkerboard merona) MpOTHB CBUX HCIHTHBAHHUX
OakTepHjcKHX cojeBa. 3a onpehuBame TUNa UHTEpakiHja u3mely nBe ogabpaHe KOMIIOHEHTE
(mojenMHUX yJha W CPUTPOMHUIIMHA) U3padyyHaBaHa je (pakIHoHa WHXHOUTOpHA
konnentpanuja (FIC), a mobujeHe BpemHOCTH TyMaueHe Ha cliefieh HauWH: CHHEPTHUCTHYKH

(FIC<0,90), amutuBuu (0,90<FIC<1,10) u antaronuctuuku (FIC>1,10) edexar. Pezynratu
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WCIIUTHBAha CHHEPTUCTUYKOT JIeJIOBalha €TAPCKHUX yJha OWIbHUX BpcTa A. sylvestris 1 A.
pancicii ca epuTPOMULIMHOM CY NMPUKA3aHU Ha rpadpumuma 5-26 u 5-27.

Komb6unanuje erapckor yiba A. sylvestris 1 epUTPOMHULIMHA Cy TIOKa3aje MOCTOjarmbe
CHHEpTu3Ma npemMa CBUM TecTupaHuM cojeBuMa. FIC BpegHOCTH Cy ce KpeTaye y pacioHy 0.l
0,56 (P. mirabilis w3 6puca pane) o 0,88 (Acinetobacter sp. u3 6puca pane). Bpeanoctu FIC
KOJl ocTayiux cojeBa cy omne cieache: 0,69 (P. aeruginosa 2 w3 criytyma) 0,84 (Klebsiella
sp. u3 6puca paune) u 0,87 (P. aeruginosa 1 n3 cnyryma). CBe KOMOUHAIMje €TapCKOr yiba A.
pancicii 1 epUTPOMHIIMHA Cy, Takole, MoKa3ane CHUHEPTUCTUYKO JEIOBAkE IMPEeMa CBHUM
ucnutuBaHUM cojeBuMa. FIC BpemnocTu cy omne crneache: 0,27 (S. aureus u3 Opuca HoOca);
0,74 (S. aureus u3 6Gpuca pane); 0,87 (S. pyogenes nu3 Opuca pane, E. faecalis n3 Opuca pane,

Acinetobacter sp. u3 Opuca paHe).

1 ® FICa (etarska ulja)
0,9 ® FICb (antibiotik)
= FIC
0,8

1 2 3 4 5

I'pagux 5-26. CuHeprucTuuko JeloBame eTapckor yiba A. sylvestris ca
EPUTPOMHUIIMHOM Y OJTHOCY Ha m3abpaHe OaKTepHjCKe CojeBe.

(1) Acinetobacter sp. (Opuc pane); (2) P. mirabilis (opuc pane); (3) Klebsiella sp. (0puc pane); (4) P.
aeruginosa 1 (cuytym) u (5) P. aeruginosa 2 (ciytum). FIC — ¢pakipiona mHXMOUTOpHA KOHIEHTpanyja. SD=
+0,02
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® FICa (etarska ulja)
0,9

® FICb (antibiotik)

0,8
mFIC

0,7

0,6

0,4 -

0,2 -

1 2 3 4 5

I'pagux 5-27. CuHeprucTuyko [OENOBalkE €Tapckor yJba A. pancicii ca

EpUTPOMHIIMHOM y OJIHOCY Ha u3abpaHe OaKTepHjCcKe cojeBe.
(1) S.aureus (6puc pane); (2) S. pyogenes (bpuc pane); (3) E. faecalis (6puc pane); (4) Acinetobacter
sp. (bpuc pane) i (5) S. aureus (6puc Hoca). FIC — ¢pakunona naxudutopHa koHuenrpamuja. SD=+ 0,02.

Ha ocHoBy pmoOujeHux pe3yjiTara MOXEMO 3aK/byuYduTH Ja Cy HCIHUTUBAHE
KOMOUWHaIwuje eTapckor yiba A. sylvestris m A. pancicii 1 aHTHOWOTHKA EPUTPOMHIIMHA
JOBEJIE 10 T00O0JbIIaka BUXOBOT aHTUMHUKPOOHOT JIeJIoBamka, Kao U aa ¢y ce Bpeanoctr MIC
3a epUTPOMMIIMH 3HaYajHO cMamuie. VMcnuTuBame ei10Bama eTapcKor yiba Lippia sidoides
U TUMOJIa (IOMHUHATHE KOMIIOHETE Y UCTOM YJby) M aMUHOTJIMKO3U1a IPOTUB OaKTEpPHjCKUX
cojeBa P. aeruginosa u S. aureus cy moka3zaia Ja He MOCTOJH CTaTUCTHYKA paziuka u3mely
JIeTIOBamba €TapCKOT yJba M THMOJIA POTUB P. aeruginosa, 0K je JENOBame TUMONA OO0
3Ha4ajHUje IPOTUB coja S. aureus, Kao U Aa 00e KOMIIOHEHTE, eTapcKo yJbe Lippia sidoides u
TUMOJI MOTY Jia JONpHUHECYy MNOOOJbIIalky aHTUMUKPOOHOT JeloBamba y HHTEpaKLUUju ca
amuHOrIMKO3uauMa (Veras u cap., 2012). OBu mojanu cy y KOpelaluju ca pesylitaTuma
WCIIUTHBamka KOja Cy IOKa3ajga CIOCOOHOCT €TapcKuX yJyba Z. articulatum, V. arborea, L.
microphylla w C. zehntneri na Jnenyjy ca aMHUHOITIMKO3MIMMA W XWHAJIOHCKUM
aHTHOMOTHIIMMA U J1a moBehajy HBUXOBY aKTUBHOCT NPOTUB S. aureus w P. aeruginosa

(Rodrigues u cap., 2009; 2010, Santos u cap., 2011, Coutinho u cap., 2010, 2011).
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C 0031poM Ha HOBHje UCIIUTHUBAIE, Y KOME Cy TECTHpaHa eTapcka yJba BUIIEe OMIbHUX
BpCTa y KOMOMHAIM]H Ca ePUTPOMULIMHOM IPOTHUB 32 epUTPOMHIIMH-PE3UCTEHTHA COja, Kao H
Ha yTBpHEHO CHHEPTUCTUYKO JeJOBamke KapBakposia (HaJaKTUBHH]E KOMIIOHEHTE Y
WCIHUTHBAHUM YyJbUMA) M epuTpomuunHa npotus 21 ox 32 ucnutuBaHa coja (Magi u cap.,
2015), MOXKeMO 3aKJbYYUTH Ja Cy Y OBOM MCTpaXHBamy NOOMjeHM 3HAYajHH DPE3yJITaTH.
OBako u3pakeH CHUHEprusaMm y JejoBamy NnpotuB cBux ['pam (+) u ['pam (-) ucnuruBanux
cojeBa, ykasyje Ha TO Jia je BakaH u300p KOMOMHAIIH]Ee €TapCKOT yJba M aHTHOMOTHKA U 11, Y
ciy4dajy nobpe koMOuHaiuje, rpaha crnospaime Memopane ko ['pam (-) GakTepuja mpecraje

na Oyne BaxkaH (akrop pesucrenumje (Mmuh u cap., 2014).

5.2. IN VITRO KOHTPOJIA TATOT'EHUX BAKTEPUJA ITOPEKJIOM M3
XYMAHOI' MATEPHUJAJIA JEJTOBAIBEM METAHOJIHUX EKCTPAKATA

5.2.1. KommaparuBHa aHa/iM3a AHTHOKCUAATHBHE AKTHBHOCTH
METAHOJHHMX eKCTPaKaTa ogadpaHux OM/bHUX BPCTA

VY MeTaHOTHUM eKCTpakTHMa je oxapeheH ykymHu caapkaj (rmaBoHouza (M3pakeH
Kao Opoj mg eKBHBAJICHTa pyTHHA IO g CYBOI Yy30pKa) M YKyHaH cajapikaj noiudeHosa
(m3pakeH kKao OpOj Mg eKBUBAJCHTA rajlHE KHCEIHHE 10 g CYBOT y30pKa). AHTHPaIUKAICKa
M AHTHOKCHUJATHBHA aKTHUBHOCT Yy30paka je TectupaHa y3 momoh meroma: DPPH (2,2-
mudeHn, | -mukpua  Xuzapasui) — pagukaicka aktuBHocT, ABTS  (2,2'-a3uno-6uc(3-
eTHIIOEH30THA30IUH-0-CyI()OHCKA KUCEIMHA) PAJUKAJICKU KamamuTeT (M3pakeH Kao Opoj
mmol eKBUBaJCHTa TPOJIOKCA MO g cyBor y3opka), TRP (total reducing power) T1j. yKymHa
penykimona moh (M3pakeHa kao Opoj mg eKBUBAJCHTA aCKOPOMHCKE KHCEJIHMHE 1O g CYBOT
y3opka), FRAP (Ferric reducing antioxidant power) Tj. peayKuuoHa aHTHOKCHIATHBHA Moh
npema Fe (u3pakena kao 6poj mmol Fe o g cyBor y3opka).

JloGujenu pe3ynrtaTtu cy npukasanu y Tadean 5-14. kao u Ha rpadumuma 5-28 u 5-

29.
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TaGena 5-14. AHTHOKCHJATHBHE KapaKTEPUCTUKE METAHOJIHUX E€KCTpakaTra OMJbHUX

Bpcta 1. parthenium, A. grandifolia, A. crithmifolia, A. absinthium, L. latifolium, A. pancicii,
A. sylvestris u H. officinalis

T.parthe  A.gradi  A.crithmi  A.absin L.lati A.panci

A.sylve H.offici
nium folia folia thium folium cii stris nalis
DPPH-RSC  gpe5:  86.56+  91.40+ 9140+  80.70£0  76.88% 35,75+ 82.85
(%) 0.9 0.8 0.8 0.7 6 0.5 0.3 £1.0
TRP
48.34+ 61.05+ 78.55+. 49.49+ 47.83+0 38.34+ 17.74+ 55.57+
mg AAE/g
0.3 0.5 08 0.4 4 0.3 0.2 0.6
DE
FRAP
0.57+ 0.74+ 0.94+ 0.59+ 0.41=0. 0.24+ 0.17+ 0.73+
mmol Fe/g
0.0 0.1 0.1 0.0 0 0.0 0.0 0.0
DE
ABTS
0.30+ 0.45+ 0.59+ 0.31+ 0.17+0. 0.17+ 0.11+ 0.39+
mmol TE/g
0.0 0.0 0.0 0.0 0 0.0 0.0 0.0
DE
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I'padpux 5-28. AHTHOKCHAAHTHE KapaKTEpPUCTHUKE METAHOJIHUX EKCTpakaTa HCIUTHBAHUX

owpHux Bpcra: DPPH; TRP (u3paxkeH Kao EKBUBAJEHT AaCKOPOMHCKE KHCEIHUHE Y
+

MEJIIPaMIMa II0 rpaMy cyBor ekcrpakta); FRAP (u3paxer kao mmol Fe?" mo rpamy cysor

excrpakTa); ABTS ( u3pakeH kao ekBUBaJieHT mmol TpoJokca 1Mo rpamy CyBOT €KCTPAKTa).
Pesynratu cy noOujeHn n3padyHaBamEeM CPEllhe BPEHOCTH TPHY MOHABJbama-rCTaHAApAHA ICBH]aLlH]a.
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Flavonoidi Polifenoli

I'padux 5-29. Caapxaj ykynmHux (IaBOHOMAA W YKYIMHHX TMOJMU(PEHOJa Y METaHOJTHUM
€KCTpaKaTUM HCIIUTUBAHUX OUJbHUX BPCTA.

PesynraTu cy no0ujeHn m3padyHaBameM Cpelbe BPEIHOCTH TPY TIOHABJbamhat+CTaHIapIHA JCBHjalldja.

CBe MeTozie KOje CMO KOPUCTHIIM 3a MpOICHUBamke aHTHOKcHnaTuBHe aktuBHOCTH (DPPH,
ABTS, TRP, FRAP), cy motBpauie aa je pacrnopen akTHBHOCTH TECTUPAaHUX OMIJbHUX BpPCTa
cnenehu: A. crithmifolia> A. grandifolia > H. officinalis> A. absinthium > T. parthenium> L.
latifolium> A. pancicii> A. sylvestris.

Xemujcka CTpyKTypa (EHOJHMX KHCEIMHa C€ cMarpa pa3jioroM 3a HHHXOBY
AHTHOKCHJIATHBHY AaKTHBHOCT. AHTHOKCHIATHBHA aKTHBHOCT TMONH(EHONa Ce MPHIUCYje
XUAPOKCWIIHUM Tpylnama, ajid To HHUje jenuHH GakTop Koju ojpehyje BHHXOBY
anTHokcuaatTuBHy aktuBHOCT (Chen, Ho, 1997).

MeTuaoBaHu U TIMKO3UIHH IEPUBATH KBEPIETHHA, TyTEOJUHA U allMT€HUHA CYy OMITN
M30JI0BAaHU W WJCHTU(UKOBAHM M3 METAHOJHHMX eKCTpakara HaJ3eMHUX JieloBa A.
crithmifolia. VicnutBaHa je W HHUXOBAa aHTHOAKTEpHjCKa M aHMOaKTepHodarHa aKTHBHOCT
(Tzakou u cap., 1996). AuTnokcunatuBaM Kamanutet 15 Bpcra Achillea L. (Asteraceae) iz
Typcke je ucnutuBaH nMomMohy HEKOJIMKO METOAA U OOWjeHH Pe3yJTaTu Cy jaCHO MOKa3alu
Ja cy uH}y3Hje CBUX HCIUTHBAHUX BPCTa IMOceaoBasie 100ap aHTMOKCHIATUBHH KaIlaluTeT.
OBU pe3yJsITaTu Cy y CKJIaIy ca yTBpH)eHHM cajpikajeM YKYIHUX nojudeHona u GpraBoHoUIa
(Konyalioglu, Karamenderes, 2004). VY nmocTtynmHOj auTepaTypd HeMa TMojaTaka o
aHTUOKCHJIATUBHO] aKTUBHOCTH METAHOJIHUX €KCTpakaTta OMJbHUX BpcTa A. grandifolia n A.

crithmifolia. TecTupaHu eKCTpaKkTH Cy TMOKa3aid H3y3eTHe Kapakrtepuctuke. Of CBHX
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UCIMTHUBAaHUX EKCTpaKaTa, METAaHOJIHH eKCTpakT A. crithmifolia je umao HajBehu caapxkaj
nomupenona 172,95 mg ['A/g cyBor ekctpakta u ¢uiaBonomna 97,70 mg PE/g cysor
exkcTpakta. OBaj €KCTPaKT je Mmoka3ao Hajpehm anTHOKcHMIaTWBHM KamamuteT npema DPPH
(91,40 %) u ABTS (0,59 mmol TE/g cyBor ekctpakra) TecroBuma (CrankoBuh u cap., 2015).

busena Bpcra 7. parthenium canpxu BeIMKH OpOj aKTUBHHUX CYTICTaHIIM, alld j€ Y3POK
aKTUBHOCTH BEPOBAaTHO 3aCHOBAaH Ha IMPHCYCTBY CECKBHTEPIICHCKUX JAKTOHA, YKJby4yjyhu
MapTEHOJIUE KOJH JIOKa3aHO MOoceayjy OuTHa MpoQMIaKTHYKAa CBOjCTBA KOJ| MHUTPEHE M
aptputuca. Jlpyre akTHBHE KOMIIOHEHTE YKJbyuyjy (IaBOHOMIHE TJIMKO3UAEC W THHCH
(Pareek u cap., 2011). T. parthenium y mpaxy, ekcrpaxoBan 80% eTaHOJIOM, calIpikao je
KamQop, MapTeHOIH/IE, JTyTeoMH 1 anureHnH y kormnentparuju (0,30 %; 0,22% ; 0,84% wu
0,68%, penom). Pesynratu xoje cmo nobunu DPPH metonom (80,64%) cy y carmacHocTH ca
paHMjuM ucTpaxkuBamwuma (84,4%) anu je yrBphena pasnukay caapxajy noiaudenosna 21,21
mg ['A/g cyBor ekcTpakTa Koju Cy y Hamem ciydajy usHocwin 94,894mr I'A/r cysor
excrpakTa(Changqging et al.,, 2006) (), mTO MOXXe OWUTH TMOCNEIUIA PA3TUYIATOT HAYHMHA
eKCTpaKIyje.

duroxemujcka cTyanja HaA3eMHuX aenoBa H. officinalis nopexiom u3 Kune nosena
je no wusomanuje aBa HoBa (naBoHouaa (kBepueTuH 7-O-0-mammodypanuzon-(1—2)-6
JTKCUIIONTMPAHO30UIa (1) " KBEPLIETUH 7-0-6-1-ammodypano3mi-(1—2)-6-J1-
keunonupanozou 30-O0-/I-rmykonupano3zous (2) v I€BET 0O/ paHUje MO3HATHX (AIUTE€HUH
(3), amurenun 7-0-6-J1- roykomupanosous (4), anureHud 7-O-0-/] rmyKypOHONMHAHO3HU
Metun ecrep (5), nyreonus (6), anurenun 7-O-0-/[-rmykyponun (7), anurenun 7-O-6-/1-
rIyKypoHonupano3ua oytun ectep (8), myreonun 7-O-0-J[-rmykonupanosun (9), AMOCMHUH
(10) wu  akametun  7-O-a-JI-pamHommpanosun-(1—6)-6-/J-rnykonupanosung  (11).
AHTHpauKaICcKa aKTUBHOCT OBMX KoMIoHeHTH onpehena je DPPH meromom. YtBpheno je
Jla UCIHTUBAHE KOMIIOHCHTE IMOCenyjy OWTHY aHTHpaaukaicky aktuBHocT (Wang, Yang,
2010). Y cTyamju ca HIECT pa3iU4YUTUX in Vitro METoJa 3a YTBphUBame aHTUPAIUKAICKUX U
AHTHOKCHJIATUBHHUX CBOjCTAaBAa METAHOJHHUX €KCTpakara Hax3eMHux nenoBa H. officinalis L.
var. angustifolius yTBpheHa je aHTHOKCHUAATHBHA aKTUBHOCT y PACIIOHY OJ CPEIIE JI0 jaKe
(Ebrahimzadeh u cap., 2010). AHTHOKCHIaTUBHA aKTUBHOCT €TaHOJIHUX €KCTpaKaTa [BETOBA,
mucToBa U crabseuka H. officinalis var. angustifolius Ouna je UCIUTHBaHA PA3THYUTUM in
vitro metonama (Alinezhad u cap., 2013). EkcrpakTu cy mokasaiau 100py aHTHOKCHIATHBHY
aktuBHOCT. ICsp kom DPPH Tecta je 6mo 148,8 pg/mL xox mBeroma, 79,9 ug/mL kon

crabspuka 1 208,2 pg/mL xox nuctoBa. CBU €KCTPAKTH Cy MOKA3adl CPElby Fe** XEJIaTHY
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CIOCOOHOCT. AHTUPAJUKAIHA aKTUBHOCT U PeayKIIMOHa MOh ekctpakaTa Bpcte H. officinalis
je Omna BHCcOKa 1Mo 00a ucnuTHBaHa KputTepujyma. Ocum Tora, oa (EHOTHUX KHCEIIHMHA,
rajJJHa KHCEJIMHA C€ TIOKa3ajla Kao HajaKTUBHHja KOMIIOHEHTa y BE3WBaBY CIIO0O0THUX
panukana, a KoperuHcka KucenuHa je umana Hajsehy penykumony moh (Ludmila, Viera,
2005). Mertanonuu ekcrpaktu H. officinalis cy mmanu OGoraty pa3HOBPCHOCT (PEHOJHUX
KOMIIOHEHATa, HApOYUTO Yy  XJOPOTCHCKOM, TIPOTOKATEXHHCKOM,  (hepyiamHCKOM,
CUPUHTHHCKOM, TM-XHJPOKCUOEH30j€BOM W KO(PEHHCKOM KHCEIWHOM, a 3aTUM |
BAaHWJINHCKOM, I-KyMapHHCKOM, Py3MapUHCKOM M F€HTHCHHCKOM KucenuHoM (Murakami u
cap., 1998; Varga u cap., 1998; Kochan u cap., 1999; Zgorka, Glowniak, 2001). Hama
UCTpaKMBama Cy y carjlacHocTu ca mnperxogHuMm HaBoguMma (CrankoBuh u cap., 2015).
MeranonHu ekcTpaktd Bpcte H. officinalis cy WCHObUIM yMEpPEeHYy Ka IOBHUIIEHO]
aKTUBHOCTH y cBuUM Meroaama ucnutuBama (DPPH, TRP 1 FRAP = 82,85%; 55,57 mg
AAE/g cyBor ekctpakrta,; 0,73 mmol ek Fe/g cyBor excTpakra, peaom), a MpeTrnocraBiba ce
7la je HajBepOBATHHU)U Y3POK OBAKBE AKTHBHOCTH MPUCYCTBO MOJU(PEHOTHUX KOMITOHEHTH.

Kon xnopodopMckux ekcTpakarta Haa3eMHHX nenoBa L. latifolium, ceCKBUTEPIICHON]T
JACEPIUTHUH, alleTHIIIe30KCOAECXUAPOIACEPIIUTHH, (PEHONPONAHONT JaCepHH U JaTU(OIIOH
CY M30JIOBAaHHM Kao IJIaBHE KOMIIOHEHTE, a €KCTPAKTU Cy MCIUTHBAHU 300T HUTOTOKCHYHUX
cBojcraBa (IlomoBuh u cap., 2013). Meranonuu ekctpakt Bpcre L. latifolium y Hamem
UCTIUTHBAkY je UMao ymepeHy aHTHokcuaatuBHy akTHBHOCT (TRP 47,83mg AAE/g cysor
exctpakta, FRAP 0,41 mmol exB Fe/g cysor ekcrpakra, ABTS 0,17 mmol TE/g cysor
exctpakta, DPPH 80,70%), mTo je y MOTHYHOCTH y CKJIaay ca cajapkajeM MojudeHona y
excTpakTy (68,91 mg ['A exB/g cyBOT €KCBTpaKTa).

MeTaHOTHN eKCTPakT BpcTe A. pancicii je caapao HEIITO BUIIEe MoyMdeHona u
¢dbnaBononma (53,30 mg exB I'A/g cyBor ekctpakta, 37,17 mg ekB PE/ cyBor ekctpakra) y
nopehemy ca METaHOJIHUM E€KCTpakToM A. sylvestris (49,64 mg exB ['A/g cyBor ekcTpakra,
37,17 mg exB PE/g cyBor exctpakra). MeTaHOIHU €KCTPAKT BpCTe A. pancicii je UCTI0JbUO
ckopo nBa myta Behy aktuBHocT no DPPH rtecty (76,88%), y nopehewy ca MeTaHOIHUM
excTpakToM A. sylvestris (35,75%).

VYkynaH caap:xaj nonudeHona u GpraBoOHOMIA y METAHOJIHUM €KCTpPAaKTHMa yKJIara ce
y MelhycoOHO 3aBHCHE AaHTHOKCHJATHBHE AaKTHMBHOCTM M OJArOBapa aHTHOKCHIATUBHUM
CBOjCTBMMA TIPOYYaBaHMUX eKCTpakaTa. Pemocien yKymHOr caapxkaja (QiaBoHOMIA U
NoJU(EHoNa Yy eKCTPaKTUMa j€ UCTU KAa0 U CEKBEHLM KOJ aHTHOKCHJATHBHE aKTUBHOCTH,

mro notBphyje na cy nonupeHonn U (IaBOHOUAM TJIABHU HOCHOLM AHTHOKCHJIATHBHE
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aKTUBHOCTH OBUX Owibaka. [IpencraBuunm ¢amunuje Asteraceae (A. crithmifolia, A.
grandifolia n A. absinthium) cy moka3anu HajOOJba aHTHOKCHJIATHBHA CBOjCTBA, (haMUIIH]je
Lamiaceae (H. officinalis) cnabuja on wux, a npenctaBHUIM damuiauje Apiaceae (A.

sylvestrys, A. pancicii v L. latifolium) najcnaduja.

5.2.2. KommapatuBHa aHa/Ju3a AHTHOAKTEPUjCKOr /eJIOBamba
METAHOJHHUX eKCTPaKaTa oqadpaHnx OM/bHUX BPCTA

Ynorpeba OWBHUX EKCTpakaTa, Kao M JIPYTUX OOJMKa adTepHATHUBHE MEIHUITMHE
y)KUBa BEIMKY NOMYJIAPHOCT Yy HOBHje Bpeme. Pe3ynaraTu OHOJNOIIKHX, XEMHjCKHX U
(dapMakoJIOIIKUX HCIIUTHBaWma Aajy obehaBajyhe pesynrare y Tom morneny. M3semraju o
(hapMaKoJIOIIKUM CBOjCTBHMA TIOj€IMHUX OMJbaka BOJE Ka HHXOBOj IPUMEHH y TEPaInjCKe
cBpxe. CKpPHHUHT aHTHMHUKPOOHOT JejoBama OWJBHHX €KCTpakaTa M JAPYIHX OWIBHHX
MPOM3BOJIA YKa3yje Ha HHXOBa aHTUMH(EKTUBHA CBOjCTBA, KA0 M HA KHUXOB 3Ha4aj y 60pOu
MIPOTHB PE3UCTEHTHUX MUKPOOPraHU3ama.

[lopen ™MHOmTBa HyTpHjeHATa, OWJBKE caapke W TOMU(PECHONHA jeIHbCHA.
[Tonudenonna jenqumema Cy CEKyHIApHU METaOONMMTH OuJbaka Pa3IMYUTUX CTPYKTYPHHUX
KapaKTepUCTHKA, ca ()CHOTHUM je3rpOM Kao OCHOBHUM KOHCTHYTEHTOM. DEHOIIHE KUCETHHE
u (raBoHOMIM Cy OJ CBUX MosM@eHosNa Hajuemhd TpeaIMeT HaydYHUX HCTpaXuBama. Y
¢dnaBoHOUAE ciangajy: ¢uaBoHH, U30(IaBOHH, (1aBaHOHH, (praBaHONM, (praBaHH, KATEXUHH,
aHTOIMjaHUAWHY, JIAYKOAHTOIMjaHUJMHH, XAJKOHH, JUXUAPOXAIKOHH W  aypoHH.
[Tomudenonna jenqumema Cy O BEIUKE BAKHOCTH 3a OWJBKE jep Tpajie MHTETpajHU J1e0
cTpykTrype henujckor 3uaa, yrimaBHOM kao noiauMepu (IurHUHK). OBE CTPYKTYpe CIyXke Kao
MexaHu4Ka Oapujepa y oa0paHu oJ MHKoopraHuzama. Mmajy yjory y aHTHOKCHAAHTHUM H
aHTHHH(IIAMAaHTOPHUM JieJioBambiMa Ousbaka (Sakurai u cap., 2010; Chang u cap., 2013), y
WHXUOUpamy OaKTEPHjCKUX, BUPYCHUX W TJbMBHUYHUX HH(]EKIHja, KAa0 W y CIpeYaBamy
pa3Boja Tymopa (Munagunosuh, 2015). JlokazaHo je Aa ce y ycaoBuMa ctpeca (IpeKoMepHO
VB 3paueme, omreheme TkuBa, HHpeEKIMja) y OMIbKamMa MHAYKYje CHHTE3a MOJU(EHOIHUX
jemumema (Britton, 1983; Dixon, Paiva, 1995). Baxna je ynora u ¢uiaBoHOH1a, HAPOUUTO
aHTOIMjaHa y KOMOWHAIMjU ca ¢aBoHUMA W (HJIAaBOHOJIMMA, KOJU YUECTBY]Y Y (popmupamy
60je Boha u nueha (Harborne, 1994; Strack, 1997). 3nauajna ynora ¢naBoHouAa U PEHOIHUX
KHCEJIMHA je W HBHXOBO yduemhe y on0pamMOeHOM MexaHu3My Ousbaka. Jloka3aHo je Ja cy
(d1aBOHOWIM M3Y3€THO 3HAYAjHU M €PUKACHU y BE3WBaMy CIIOOOIHUX paauKaia y OUJEHOM

TKHUBY, T1a 300T Tora UMajy cBe Behy yyory u y npexpamOeHoj u ¢apmarieyTcKkoj HHIAYCTPH]H.
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[Topen Tora, oHM Cy BeOMa BaXKHHU M 300T FKbUXOBE YJIOTE y 3alITUTH O] KaHIepa, Kao U y
MIPEBEHINjH KOPOHAPHUX U IpyTrux obossema (Mapus, 2003).

AHTHOAKTEepHjCKa aKTUBHOCT METAHOJIHUX €KCTpakara OmsbHUX Bpcta 1. parthenium,
A. grandifolia, A. crithmifolia, A. absinthium, L. latifolium, A. pancicii, A. sylvestris u H.
officinalis je, y3 mnomoh MUKpOIWIYLMOHE METOJAE Tj. OJApehuBameM MHUHHMAIHE
naxuouropHe kKoHueHnrtpanuje (MIC) u munnmanne Oakrepunuane konnenrpanuje (MBC),
WCIIUTHBaHa TPOTHUB 16 W30JI0BAaHUX MYJITHPE3UCTCHTHUX cojeBa: Escherichia coli,
Pseudomonas  aeruginosa, Klebsiella sp., Proteus mirabilis, Acinetobacter sp.,
Staphylococcus aureus, Streptococcus pyogenes, Streptococcus pneumoniae n Enterococcus
faecalis.

JloOujern  pe3ynTratd aHTUMUKPOOHE aKTUBHOCTH METAHOJHUX eKCTpakaTa

UCMUTUBAHUX OMJBHUX BPCTa Cy CYMUPaHH U MIpHUKa3aHu y Tabeaama 5-15 u 5-16.
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Tabena 5-15. AuTubaxkTepujcka aKTUBHOCT METAHOJIHHUX €KCTpakaTa OMJbHHUX BpPCTa

3 pammmmja Apiaceae m Lamiacea (MIC/MBC y mg/mL) npoTuB maroreHux OakTepuja

M30JI0BAaHUX M3 XyMaHOT MaTepujaia. PasnuuuTa ciioBa 03HauaBajy 3HauajHe pasivke u3mely cpeamux

BpenHocty Ha 1<0,05 — Tykej Tecr.

Metanoanu ekcrpakt (MIC/MBC y mg/mL)

H3010BaHN OaKkTepHjCcKH Laserpitium Angelica Angelica Hyssopus
cojeBH latifolium pancicii sylvestris officinalis
bpucesu pana

Staphylococcus aureus 25,0°/100°  25,0°>100*  25,0°>100°  50,0%/>100"
Streptococcus pyogenes 6,256/1003 12,5b/25C 12’5b/100a 12,5b/>100a
Enterococcus faecalis 12,5°/>100°  12,5>100*  25,0%>100*  25,0%100
Escherichia coli 25,0°>100*  50,0°>100*  50,0%/>100*  25,0°100
Pseudomonas aeruginosa 25,0100  12,59>100*  12,5100°  50,0%>100°
Acinetobacter sp. 50,0°/100°  100%>100"  100%100*  100*>100*
Proteus mirabilis 50,0°/100°  50,0%100°  50,0%100°  100%>100
Klebsiella sp. 25,04100°  50,0°>100°  50,0°>100°  25,0%>100
bpucesun Hoca

Streptococcus pneumoniae 12,5>100"  25,0°>100°  25,0°100°  25,0°/>100°
Staphylococcus aureus 25,0°>100*  50,0%>100*  50,0%>100*  50,0%>100"
bpucesu rpJa

Streptococcus pyogenes 12,5¢/50° 25,0°/100° 25,0%/50° 50,0°/100°
Escherichia coli 25,0°>100°  50,0%>100  50,0°%>100  100%*>100
Cnytym

Pseudomonas aeruginosa (1)  12,5100° 12,59/50° 25,050°  50,0°>100"
Pseudomonas aeruginosa (2) 25,0c/100a 25,0C/100a 25,0c/100a 100%/>100*
Klebsiella sp. 25,0°/100°  50,0>100*  50,0>100*  25,0°>100"
Acnupart

Escherichia coli 25,0¢>100*  50,0%>100*  50,0°>100°  100%>100"
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Tabena 5-16. AHTuOaKkTepHjcka aKTUBHOCT METAaHOJIHUX €KCTpakaTa OMJBHHMX BpCTa

u3 ¢pammmje Asteraceae (MIC/MBC y mg/mL) npoTuB natoreHux 0akTepuja H30JI0BaHUX U3

XyMaHoOr MaTepnjana. PasnnunTa cioBa o3HauaBajy 3HauyajHe pasnuke uMely cpenmux BPEAHOCTH Ha

1<0,05 — Tykej Tect

Mertanoanu ekcrpaktu (MIC/MBC y mg/mL)

N30n10Bann 6akTepujcKu Tanacetum Achillea Achillea Artemisia

cojeBH parthenium grandifolia crithmifolia absinthium

bpucesun pana

Staphylococcus aureus 25,0100  25,0°%>100*  12,5%100° 25,0°/100°

Streptococcus pyogenes 12,5°/12,5¢ 12,5°/100 25,0%/50° 12,5°/>100°
Enterococcus faecalis 12,5°/100° 12,5°/100 25,0100  25,0°>100"
Escherichia coli 25,0°/50° 50,0%/50° 25,0°/50° 25,0°/>100
Pseudomonas aeruginosa 12,5°/100° 12,5°/>100" 25,0°/100° 50,0%/100*

Acinetobacter sp. 25,06/100°* 50,0°/100°* 12,5%100° 50,0°/100°

Proteus mirabilis 50,0°/100° 50,0°/100° 50,0°/50° 50,0°/100°

Klebsiella sp. 25,0¢>100*  25,09>100° 12,5100  50,0°/>100"
bpucesun Hoca

Streptococcus pneumoniae 25,0°/100° 25,0°/100° 12,5100 50,0°/>100"
Staphylococcus aureus 25,0°100*° 25,0100  25,0%100° 25,0°/100°

Bpucesu rpJia

Streptococcus pyogenes 12,5°/100° 12,5°/100° 12,5100 25,0°/100°

Escherichia coli 25,0°/100° 25,0°/100° 25,0°/100° 50,0°/>100"
Cnyrym

Pseudomonas aeruginosa (1) 12,5%100° 12,5950° 12,59100°  12,50%>100°
Pseudomonas aeruginosa (2) 25,09/100° 12,5%100° 25,0°/100° 50,0°/100°

Klebsiella sp. 25,0°>100°  50,0%/100" 25,0100  50,0%>100"
Acnmpar

Escherichia coli 25,0°/100° 25,0100 25,0100 50,0%/100°

3a METaHOJIHE €KCTpaKTe ola0paHuX OMJBHHX BpPCTa Cy TECTHpPaHE KOHIICHTpAIUje Y

orncery oz 0,05 mo 100,00 mg/mL. Munumanne uaxudutopae konuenrpauuje (MIC) cy ce

KpeTaje y oIcery KoHUeHTpamuja ox 6,25 mg/mL (nmenoBame ekcrpakara L. latifolium

poTuB S. pyogenes U3 Opuca paHe, MTO MPeACTaBba HajooJbH pedyiarar) no 100,00 mg/mL
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(menoBame exctpakata A. pancicii, A. sylvestris u H. officinalis npotus Acinetobacter sp. u3
Opuca paHe), Kao M aKTHBHOCT eKcTpakTa H. officinalis npotus P. mirabilis n3 Opuca pane,
E. coli u3 O6puca rpna u aciupata u P. aeruginosa 2 w3 cnytyma. MUHUMalTHe OaKTEpUIIUTHE
koHueHnTpauuje (MBC) cy ce kpetane y oncery koHueHrpanuja ox 12,50 mg/mL (akTuBHOCT
excrpakTa I. parthenium nipotus S. pyogenes u3 6puca pane) 10 100,00 mg/mL.

Excrpakt H. officinalis je moka3ao BeoMa cinabo aHTHMHUKpPOOHO naenoBame. MIC
BpPEIHOCTH Cy Ouie y orcery KoHueHnrtpamuja og 12,50-100,00 mg/mL, a MBC Bpeanoctu cy
M30CTalle OCUM Y ClTydajeBHMa Je0Bamka MPOTUB cojeBa E. coli u E. faecalis n3 Opuca paHa u
S. pyvogenes u3 Opuca rpina. Hajamka MIC BpeqHoCT je IeTeKkToBaHa KOJ coja S. pyogenes u3
opuca pane (MIC=12,50 mg/mL), nok je kox cojeBa E. faecalis, E. coli u Klebsiella sp. u3
Opuca pane, S. pneumoniae nu3 Opuca Hoca u Klebsiella sp. n3 cnyryma uzHocuna 25,00
mg/mL. OBako cnaba aHTMMUKpPOOHAa AaKTHBHOCT je 3a0elie)keHa U Yy paJloBUMa JpPYyTux
uctpaxkuBada (Ozer u cap., 2006; Proestos u cap., 2005). Camo y jemgHoMm crnydajy je
METAaHOJIHU eKCTpakT H. officinalis ncnosbno 3Ha4ajHUjy aHTUMHKPOOHY aKTHBHOCT MPOTHB
coja P. aeruginosa xoju je OMO PE3WCTEHTAH Ha JIeJOBakbe€ aHTHOWOTHKA XJIOpaM(peHUKOa
(Shinwari u cap., 2009).

Exctpaxr 7. parthenium je mokaszao Hajjauy aKTHBHOCT HpOTUB S. pyogenes u E. coli
u3 Opuca pane (MIC/MBC=12,50/12,50 mg/mL u 25,00/50,00 mg/mL). Kox ocranux cojeBa
MBC Bpemnoctu cy Oomre 100 mg/mL unmu Behe ox HajBumIe TecTHpaHe KOHICHTpAIU]je
(>100 mg/mL). Ilomamu o aHTUMHKPOOHO] AKTUBHOCTH METAHOJIHHUX €KCTpaKaTa OBE BPCTE
HUCY Hal)eHHu.

Excrpakr 4. grandifolia je 6uo HajeukacHuju poTUB P. aeruginosa w3 cuyTyma
(MIC/MBC=12,50/50,00 mg/mL) u E. coli n3 6puca pane (MIC/MBC=50,00/50,00 mg/mL).
3anaxene MIC Bpegnoctn y koHueHntpanuju 12,50 mg/mL cy 3abenexene u kox cojeBa S.
pyogenes, E. faecalis, P. aeruginosa n3 Opuca pane, S. pyogenes u3 Opuca rpia u cojesa P.
aeruginosa (1) 1 (2) w3 cmyrtyma. llomanmu 0 aHTUMHKPOOHO] AaKTHBHOCTH METAHOIHHX
eKCTpakKaTa OBE BPCTE HUCY MpoHal)eHH y TOCTYITHO] JTUTEPATyPH.

Exctpakt A. crithmifolia je moka3ao Haju3pa3UTH]y aKTUBHOCT MPOTHB S. pyogenes,
E. coli u P. mirabilis u3 6puca pane (MIC/MBC=25,00/50,00 mg/mL; 25,00/50,00 mg/mL u
50,00/50,00 mg/mL), nok ce OakTepHLUIHA AKTMBHOCT MPOTUB CBHX TECTHPAHUX COjEBa
kperana m3melhy 50-100 mg/mL. Hajumwke MIC Bpemnoct y KoHIeHTpauuju on 12,50
mg/mL cy 3a0enexxeHe ko cojeBa S. aureus, Acinetobacter sp., u Klebsiella sp. u3 Opuca

pane, S. pneumonie nu3 6puca Hoca, S. pyogenes u3 Opuca rpia u coja P. aeruginosa (1) u3

132



Hemarwa Cmanxosuh 00KmMOpcKa oucepmayuja

cnyTyma. Y CKOpallllb0j CTYIUjU METAaHOIHH eKCTpaktu A. crithmifolia cy y HHCKUM
KOHIICHTpaljamMa Moka3aiu akTHBHOCT mpoTuB S. aureus (MIC=100 uL/mL) u B. cereus
(MIC=200 pL/mL), anu je anTHOaKTepUjcKa aKTUBHOCT M30CTaja MPOTUB S. epidermidis, S.
typhimurium, P. aeruginosa u E. faecalis (Karaalp u cap., 2009).

Excrpakr OwbHe Bpcre A. absinthium je CKOpo KOA CBUX OaKTEpUjCKHX COjeBa
mokasao cyad antubaktTepujcku moteHnujasr. MIC BpeaHOCTH Cy ce KpeTaie y pacrloHy O
12,50 mg/mL (S. pyogenes nu3 Opuca pane u P. aeruginosa (1) u3 cmyrtyma), mpeko 25,00
mg/mL (S. aureus, E. faecalis, E. coli nu3 6puca pane, S. aureus u3 6puca Hoca, S. pyogenes
u3 Opuca rpna), g0 50,00 mg/mL (P. aeruginosa, Acinetobacter sp., Proteus mirabilis,
Klebsiella sp. u3 OpuceBa pana, S. pneumoniae u3 Opuca Hoca, E. coli u3 Opuca rpia, P.
aeruginosa (2) u Klebsiella sp. u3 ciytyma u E. coli u3 acnimpara), 1ok cy MBC BpenHocTu
ko cBux cojeBa O6wne 100,00 mg/mL wnu ux Huje Ouno moryhe gerekroBatu (>100,00
mg/mL). To ogrosapa pe3zynraTiMa 3a aHTHOAKTEPU]CKY aKTHBHOCT METAHOJIHHUX €KCTpakKaTa
ucte Bpcre u3 Typcke. AKTUBHOCT je IeTeKTOBaHa caMmo poTHuB E. coli (3oHa naxubumuje 10
u 7 mm) u P. aeruginosa (9 mm), 10K IPOTUB OCTAIUX TECTUpPAHUX cojeBa (S. aureus, S.
epidermidis, S. typhimurium, E. faecalis, Enterobacter cloacae) excTpakTH HHUCY OwiIn
aktuBHU (Baykan Erel u cap., 2012). Mehytum, y jeaHoj CTyauju je pe3eHTOBaHa 1o0pa
aKTUBHOCT METAHOJIHHX €KCTpakKaTa MPOTHB cojeBa B. subtilis, B. cerus, S. typhimurium, S.
thermofilus, P. putida (30Ha naXuOUIMje ox 13-19 mm) u OHM Cy ce MoKa3ajiu aKTUBHUJUM
on pedepenTHux antTuOMoTHKa (Sengul u cap., 2011).

Excrpakr L. latifolium je MHXUOUTOPHO IEIOBA0 Yy HAJHIKUM KOHIIEHTpallrjaMa
npotuB cBux Tectupanux cojeva (MIC ox 6,25-50,00 mg/mL), a Haj6OJby aKTUBHOCT je
mokazao TpoTuB S. pyogenes w3 Opuca tpra (MIC/MBC=12,50/50,00 mg/mL).
BakrepuruaHe KOHIIEHTpalyje Cy, OCUM Yy HaBeJCHOM ciyuajy, u3Hocuie 100 mg/mL wmm
HUcy Moruie 6utu nerektoBane (>100 mg/mL). Hucke MIC BpenHocTH cy 3a0enexeHe Koa
coja S. pyogenes u3 6puca pane (MIC=6,25mg/mL) u cojeBa E. faecalis u3 Opuca pane, S.
prneumoniae U3 Opuca Hoca, S. pyogenes u3 Opuca rpia u coja P. aeruginosa (1). [loganu o
AHTUMUKPOOHO] aKTHBHOCTH METAHOJHHUX €eKCTpakaTa OBE€ BPCTe HHUCY MpoHaheHH Yy
JOCTYITHOJ JIUTEPATYPH.

Exctpakt A. pancicii je noka3zao 100py aHTUMHKpOOHY aKTHBHOCT MPOTUB coja S.
pyogenes u3 Opuca pane (MIC/MBC=12,50/25,00 mg/mL) u P. aeruginosa M3 cmyTyma
(MIC/MBC=12,50/50,00 mg/mL), nok je ekcTtpakT 4. sylvestris neaoBao HajOOJbE MPOTHB S.
pyogenes u3 6puca rpna (MIC/MBC=25,00/50,00 mg/mL). O0a exctpakra cy 100po IpOTHB
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coja P. aeruginosa (1) m3 cnytyma ca BpemHoctuma 3a MIC/MBC=25,00/50,00 mg/mL
(exctpakt A. pancicii) u ca Bpegaoctuma 12,50/50,00 mg/mL (ekctpakt A. sylvestris), amu
OakTepuIMIHE KOHIIGHTpAIlMje MPOTHB ocTanux cojeBa cy Owmre 100,00 mg/mL wmm
aKTUBHOCT HuUje yTBpheHa. [lomany o aHTUMUKPOOHO] aKTHBHOCTH METAHOJIHUX E€KCTpaKara
A. pancicii nucy HaleHu, T0K je eKCTpakT A. sylvestris © y IpyruM HCTpaxuBambUMa Takohe
MOKa3ao cliady akTHBHOCT W TMPOTHUB OWJBHUX martoreHa (Agrobacterium radiobacter pv.
tumefaciens, Erwinia carotovora, Pseudomonas fluorescens u Pseudomonas glycinea)
(bpkoBuh u cap., 2006) 1 nmpoTHB naToreHa U3 XymaHor marepujana (E. faecalis, E. coli, S.
aureus, S. aureus (MPCA) (Sarker u cap., 2003).

AHTHMUKpPOOHA aKTHBHOCT METAHOJIHUX EKCTpaKaTa MCIMTHUBAHUX OMJPHHUX BpPCTA je
omanmana cinenaehum penom: A. crithmifolia > T. parthenium > A. grandifolia > L. latifolium >
A.sylvestris > A. absinthium > A. pancicii > H. officinalis.

Hajjauy akTuBHOCT Cy HManu eKCTpakTH OwbHUX Bpcta A. crithmifolia n T.
parthenium ca THXUOUTOPHUM/OaKTEPUITMIHUM e(DEeKTOM y orcery KoHeHTpanuja ox 12,50-
100,00 mg/mL mpoTHB CBUX TecTUpaHUX cojeBa (ca u3y3eTKoM coja Kuebcuenna cn.
M30JI0BAaHOT U3 paHe). MeTaHOIHU eKCTpakT BpcTe H. officinalis je nenosao Hajcnadbuje. OH
HUje MMao0 HHMKAaKBY OaKTepUIMIHY AaKTHBHOCT (u3y3eB HpoTuB E. faecalis m E. coli
M30JI0BaHUX M3 OpuceBa paHa U S. pyogenes u3 Opuca rpna). EkcTpakTu cBuxX Ousbaka cy
OWnM HEaKTHMBHM W Y HajBHIIOj TecThpaHoj konueHtpammju (100,00 mg/mL) mportus
Klebsiella sp. u3 Opuca pane (u3y3eB ekctpakta A. crithmifolia w L. latifolium) u E. coli n3
Opuca rpna (u3y3eB ekcrtpakata 1. parthenium, A. grandifolia w A. crithmifolia). Ceu
MCTIIMUTHUBAHU €KCTPAKTU CYy UMaIM MHXUOUTOPHO/OaKTepUIIMIHH e(deKaT jeJMHO MPOTUB COja
P. mirabilis u3 Gpuca pane.

Ha ocHoBy momaraka o canpxkajy yKymHux (eHosa W (priaBoHOMIA Y METaHOJIHUM
CKCTpaKTUMa HCIUTHBAaHUX OMJbaKa MOXKEMO 3aKJbyUUTH Ja y ojpeleHoj Mepu TOCTOoju
KopeJanyja ca IMojaluMma O aHTUMHUKPOOHO] aKTMBHOCTH HCIHMTHBAaHUX OMJbaka, IITO je€
MOCEOHO U3PAKEHO KOJ MpHUMaaHuKa poaa Achillea (A. crithmifolia u A. grandifolia). Hanme,
o0e Bpcte Achillea cy umane HajBUIIM CaApKa] YKyMHUX (aBoHOWAA W MOJU(EHOIa O
CBUX TECTUpaHUX OMJbHUX eKcTpakata (4. crithmifolia - 97,70+1,0 mgRE/g cyBor ekcrpakTa
u 172,9+1,7 mgGA/g cyBor excrpakta; A.grandifolia - 94,46+0,9 mg RE/g cyBor ekcrpakra
n 107,2+1,2 mg GA/g cyBOr eKcTpakTa), IITO JOBOJUMO y Be3y U Ca HHHXOBHM
aHTHOAKTEPHJCKUM CBOJCTBHMa, TIOIITO Cy 00€ BpCTE MOKa3ajie W Hajjady aHTHOAKTEPU]CKY

AKTUBHOCT IIp€Ma TCCTUPAHUM COjeBI/IMa. dnaBoHOU U Cy TIIO3HATu 110 CBOjPIM
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aHTUMHUKpOOHUM cBojctBuMa (Kaarlap u cap., 2009), a oapehenun mnomudenonu cy
MPEMo3HAaTH Kao MOTEHIMjaIHd HOBH NMPHUPOJHU KOH3EPBAHCH y XpaHH, ald M Kao moryhe
HOBE KOMIIOHETE y pa3BHjalkby CpeacTaBa 3a OopOy MPOTHB MYTHUPE3UCTEHTHUX COjeBa
Oaktepuja (Daglia, 2012). ®eHOMHE KOMIOHEHTE Jelyjy Ha OaKTEepHjCKE COjeBe IMPEKO
CBOJUX XMIPOKCHJIHUX Tpyla Tako IITO C€ Be3yjy 3a MOJIEKyJle BoJe y OaKTepHjCKUM
henmujama m Ha Taj HauuH oHeMoryhaBajy amHammuuke mpomece y muma. OHe Takobe,
KOaryJIiry MmpoTeuHe OakTepujcke henuje M MHAKTUBWIINY €H3WME YKJbYYEHE Yy CHHTE3Y
aMUHOKHCENIMHA HEOMXOJHHUX 3a pacT Oaktepuja (Yanuapesuh u cap., 2013).

CranoBumite 1a ce camo OMJbHM eKcTpakTu ca Bpeanoctuma MIC ucnox 100 pg/mL
MOTY CMaTpaTH MOTEHIMjaTHUM aHTUMHUKpoOHUM arercuma (Cos u cap., 2006), moxaa Tpeda
[IOCMaTpaTH y CBETIIy TOra Ja cy y OBOM pajly TECTUPAaHH BHCOKO MYJITUPE3UCTEHTHU
M30JIaTH, TaKO Ja ce JO0OMjeHH pe3ylNTaTh O aHTUOAKTEPHjCKO] aKTUBHOCTH METAHOJIHUX

eKCTpaKaTa UCIIUTHUBAHUX OMJBHUX BPCTa MOTY CMaTpaTH 3HAYajHUM.

5.3. BUWBHE BPCTE TNOTEHIIUJAJIHU H3BOP AHTUMUKPOBHUX
MATEPUJA Y PEHIABABY ITPOBJIEMA PESUCTEHCHUJE

Pesucrennmja ce MoXe pa3BUTH MYTalWjoM TOCTOjehux wim TpaHchepoM HOBHX
reHa. HoBu reHm Koju mocpenyjy y pe3ucTeHIju oOMdHO ce mmpe ox hemuje mo hemmje
noMohy MOOWJIHHUX TEHETCKMX eJleMeHaTa Kao IUTO CYy mIa3Muou, mMpaHcnO30HU UlU
baxmepuogaeu. Pe3rucreHTHEe OaKTEpHjCKe MOMyJIallje pa3MHOKaBajy c€ Ha MECTUMa YeCTOT
Kopuithema aHTUMHUKPOOHHX JIEKOBA, IJI€ CE CIIy)K€ CEJIEKTUBHUM IMPETHOCTUMA HaJ
OCETJFMBOM TIOMyJanujoM. [J1aBHU MeXaHW3MU KoOje OaKTepHuje KOPHCTE y OJIOpaHH Of
JiefIoBalkba AaHTHUMUKPOOHMX JIEKOBa Cy JAECTpyKIHja JieKa, ajTepalnuja WIK HU3pakeHa
MIPOU3BO/Hba AHTUOAKTEPH]CKOT I1Jba, CMAKEHHE MepMeadbmITHOCTH hemujcKoT 3u/a 3a JieK U
aKTUBHA CIMMHHAINNjA jeUbeha U3 yHyTpammocTu hemmje. Myrtanuje koje omoryhasajy
PE3UCTEHIM]y TMpeMa OpOJHUM aHTUOMOTHIIMMA CE€ jaBJbajy Ha NPOTEHHHUMA (TIOPHUHH)
cnojpaiitbe MemOpane I'pam (-) Oakrepuja. OBe MyTauuje yTU4y Ha NEepMEaOMIIHOCT
Oaktepuja 3a Oera-JlakTame, XMHOJOHE, TETPALUKINHE, XJIOPaM(PEHHKOI U TPUMETONPUM.
bakrepuje koje TmoOKa3yjy 3HayajHy pE3UCTEHTHOCT Ha 1mocrojehe aHTHOMOTHKE Cy:
Pseudomonas  aeruginosa, Acinetobacter spp., Enterococcus spp. (BaHKOMHIMH
pesuctentenTad), Klebsiella pneumoniae (kapOamenemaza mnpoaykyjyhe Oaktepuje),

Staphylococcus aureus (metniunH pesucteHtaH-MPCA), uta.
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[Momam nobujenu y oxsupy ,,SENTRY Antimicrobial Surveillance Program® - a,
(CAl), yka3yjy Ha To na je 1993. ronuHe mporeHar uzonara K. pneumoniae pe3UCTCHTHUX
Ha nerasuauM U Apyre nedanocnopuHe tpehe renepaunuje mzHocuo 6,6% (U3 y3opaka
KpBH), 9,7% ( 13 pecnupaTOpHOI TpakTa-MHEyMoHHa), 5,4% ( u3 Opucesa pane) u 3,6% (u3
ypunapHor tpakrta) (Jones, 2001). ¥V 2003. rogunu, oBaj mporenHar je uznocuo 20,6% on
YKymHOT Opoja y3etux uzonata K. pneumoniae (NNIS, 2003). Cnaro Tome, m3melhy 1999. u
2003. roagwHe, mporeHaT W3ojata P. aeruginosa pe3UCTCHTHUX Ha (PIyOPOXUHOJIUHCKE
aHTHOMoTHKEe Topactao je ca 23,0 Ha 29,5% (Fridkin, 2001). Takohe, y TpomeceuHOoM
uctpaxuBamwy y 15 opyxnuackux 6omauma (CAJl), y 1999. rogunu, je yrBpheno ma 53,0%
cojeBa A. baumannii ToKaszyje pe3UCTEHIM]y Ka KapOamenemmma, a 24,0% cojeBa P.
aeruginosa je Ouno pesucteHTHO Ha mmurneHeM (Landman u cap., 2002). CojeBu popa
Acinetobacter mocnenmUX TOAWHA TOKa3yjy JApaMaTH4aH IOpacT y pPE3UCTCHLHUjH Ha
anTuOnoTHKe. Bpcte pona Acinetobacter Mory NmpeKMBETH Ha CyBUM MOBpIIMHaMa U 110 20
nana 300r dYera T1ocemyjy BHCOKY CIHOCOOHOCT TIpEHOUIeHha W KOHTaMUHAIM]je
MMYHOACPUIIMJEHTHUX M OCTaIuX manujeHata. OHE Cy WHUIMJaJHO PE3UCTEHTHE Ha
aHTUOMOTHKE YKJbYUyjyhH U MEHUIIWINH U XJIopaM(peHUKoI. 300T Tora ce y HOBHje Bpeme, 3a
TpeTMaH MHQEKIMja U3a3BaHuX BpcTama pojaa Acinetobacter, uciutyjy HOBE aHTUMUKPOOHE
Tepamnuje y3 nomoh 6akreprodara (Tepamnuja y3 moMoh BupamHux gara).

Kao mocnenuiia oBUX ca3Hama, €Tapcka yjba U €KCTPAKTH OWJbaKa Ce jaBJhajy Kao
MOTEHIMjaJTHU HOBU aHTUMHUKPOOHHW areHacu KOju MOTY Ja Oyay BakHU y OopOu NMpOTHB
pesucTeHTHHX OakTepuja. ErTapcka yiba M eKcTpakTu Ousbaka MOCedyjy BeJIHKH Opoj
CeKYHJapHUX MeTaboluTa KOjU HMajy, MOpeA OCTaJor M aHTUMHUKpPOOHa cBojcTBa. OBHU
OWJbHU TIPOJYKTH CAMOCTAJHO, ajli U CHHEPTHUCTUYKH, Ca MOjeIUHIM aHTHOMOTHUIIMA MOTY
na Jelyjy WHXUOWTOPHO Ha pa3He OakTepuje. YCTaHOBJBEHU Cy CHHEPTUCTHYKUA e(DEeKTH
€yreHOJ - JIMHAJION M €YIeHOJ - MEHTOJ KOMOMHalHje Koje Cy MHXMOMTOPHO yTHIAlle Ha
cojeBe Listeria monocytogenes, Enterobacter aerogenes, Escherichia coli u Pseudomonas
aeruginosa (Basseole u cap., 2010), ka0 ¥ aHTUMUKPOOHO W CHHEPTHCTHYKO [IEJIOBAHHE
n3Melyy epuTpoMHIIMHA W eTapckux yiba Origanum vulgare, Thymus vulgaris, Lavandula
angustifolia, Mentha piperita n Melaleuca alternifolia npotuB 32 epUTPOMHIIUH-
pesucrtenTHa coja (Magi u cap., 2015). KapBakpon koju je JOMHHAHTHAa KOMIIOHEHTa Yy
MajuYrHO] TYIIUIX U OPHUTaHy je MOKa3a0 Hajju3pakeHH]je JeI0Bamke, KaKo M0jeIMHAYHO, TAKO
1 Y CHHEPru3My ca epuTpoMuIimHOM TipoTuB 21 ox 32 ucnmrtuBana coja (Magi u cap., 2015).

Taxohe, mokazaHo je ma cy etapcka yiba Zanthoxylum articulatum, Vanillosmopsis arborea,

136



Hemarwa Cmanxosuh 00KmMOpcKa oucepmayuja

Lippia microphylla w Croton zehntneri pearoBajia ca aMUHOTJIMKO3UANMA U XUHAJIOHCKUM
aHTHOMOTHIIMMA U Ja cy noBehasla BUXOBY aKTUBHOCT MpPOTUB S. aureus u P. aeruginosa
(Rodrigues u cap., 2009, 2010; Santos u cap., 2011; Coutinho u cap., 2010, 2011).
JlenoBame eTapcKuX yJba Ha OaKTepuje Koje Cy n3a3uBay MH(MEKIUja KO JbYIH, HAPOUUTO Y
OOJIHWYKHUM YCJIOBHUMA y KOjUMA j€ MPUCYTHO MHOILITBO PE3UCTEHTHHUX COjEBa, O/ BEJUKOT je
3Hauaja. Y UCHHUTHBABY JCIIOBamka CTAPCKUX yJba TpU OWibHE Bpcte (Cinnamomum cassia,
Coriandrum sativum n Ziziphora hispanica) npotus 18 pedepeHTHUX U MYJITUPE3UCTCHTHUX
KIIMHUYKUX COjeBa, KOjU Cy M3a3uBadyll ypUHApPHHX HH(EKIUja, YCTAaHOBJHEHO je Ja je
erapcko yibe C. cassia nenoBano HajOoJbe MPOTHUB CBHUX TecTUpaHux cojeBa ca MIC
BpPEIHOCTUMA Koje HuCy mpenasmie 5 mg/mL (Zenati u cap., 2014). KonadHo, BpJio je BaXKHO
W aHTUMHKPOOHO JCJIOBalk€ €TAPCKUX yJba M EKCTpakaTa Ousbaka MPOTHUB OaKTephja Koje
cTBapajy Omodunm, ycnmen moBehaHe pe3HCTEHTHOCTH TakKBUX OakTepuja Ha JENOBambE
antuounoruka. Etapcka yswa Cinnamomum cassia, Myroxylon balsamum w Thymus vulgaris,
cy Owmna edukacHWja y epaaukanuju OupmiIM npoaykyjyhux P. aeruginosawn S. aureus of
TECTUPAHUX TPU3HATHX AaHTHOWOTHKA, T€ WX OBa KOHCTaTalnuja KBATH(HUKYje Y pen
3HauYajHUX KaHauaata y tpetMany onodunma (Kavanaugh u cap. 2012).

300r mpeTXOoIHO HABEACHOr, Kao 3HAyajaH pe3ysTaT oBora pana Tpeba ucrahu
JIEJIOBake €TaApCKUX yJba OMIbHUX BpcTa A. pancicii, A. sylvestris u A. absinthium nipoTuB
coja Acinetobacter sp. N30JI0BaHOT U3 OpHca paHe MPOTUB KOTa, TPH OJ YETHUPH UCIIUTHBAHA
aHTUOMOTHKA, HUCY TI0Ka3aja HUKAKBO JIeIOBame. YJba OBHX OMJBHHX BPCTa Cy MPOTHB TOT
coja nenoBasia y kKoHueHtpammjama ox MIC=MBC=0,10 mg/mL (4. pancicii),
MIC/MBC=0,11/0,22 mg/mL (4. sylvestris) m MIC=MBC=4,72 mg/mL (4. absinthium)
(rpadux 5-30). [TorpebHO je ncrtahm M3paKEHO AHTUOAKTEPH]CKO JIEIOBAE €TAPCKOT yiha
A. sylvestris m mipotuB cojeBa P. aeruginosa w3 cnytyma (MIC/MBC=0,44/0,44 mg/mL)
(rpadpuk 5-31) koju je MO3HAT MO CBOjOj PE3UCTEHTHOCTH Ha MocTojehe aHTHOMOTHKE
(Lambert, 2002), kao u mpotuB cojeBa P. mirabilis n Klebsiella sp. u3 Opuca pane
(MIC/MBC=0,87/0,87 mg/mL) (rpadumu 5-32 i 5-33) xoju Takole 3ay3umajy BaKHO MECTO
y TpyIH pe3ucTeHTHHX 6akTepuja (Bubonja-Sonje, Abram, 2014). 1 y oBuM ciyuajeBumMa cy
KOHIIEHTpallMje Yy KOojuMa je MAeNoBalo €Tapcko yibe A. sylvestris mpema HaBeIEeHUM
0aKTEepHjCKHM COjeBHMMa OWJIe HM)KE OJl KOHIIGHTpalldja y KOjuMa Cy JeJIOBalli TOjeAMHU

TCCTUpPAHU aHTI/I6I/IOTI/IIII/I.
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I'padpux 5-30. AnTHbOakTepujcKo AeNoBamke €TApCKUX yiba OWIbHUX BpcTa A. pancicii, A.
sylvestris u A. absinthium npoTuB coja Acinetobacter sp. u3onoBaHOT W3 OpHca paHe y
nopehemy ca pedepeHTHUM aHTUOUOTHIIIMA
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I'pagux 5-31. AHTUOAKTEPH]CKO AETIOBaE €TAPCKOT YJba BpcTe A. sylvestris mpoTus coja P.

aeruginosa N30J0BaHOT U3 cllyTuMa y nopehemy ca peepeHTHUM aHTHOHOTHLIIMA
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mirabilis n3onoBaHor u3 6puca pane y nopehemy ca pepepeHTHUM aHTUOHMOTUIIIMA
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I'padpux 5-33. AHTUOAKTEPU]CKO N1€JI0BAKE €TAPCKOT yJba BpCTEe A. Sylvestris MPOTUB coja
Klebsiella sp. w3onoBanor u3 Opuca pane y nopehemy ca peepeHTHUM aHTHOHOTHITIMA
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6. 3AK/bYYAK

Ha ocHOBy pe3ynTaTa M3J10KEHUX Yy OBOj JIOKTOPCKO] TUCEPTAIIUjU MOKEMO JOHETH

cnenehe 3akspyuke:

1. Mebhy 60 OakrepmjckMx KJIMHHUYKHX H30jaTra W3 OpHceBa paHa, HOca, Iplia,
CIyTyMa M acrlupaTa IMalHjeHaTa, u3JBOjeHO je 16 MyITHpEe3HCTEHTHUX COjeBa:
Escherichia coli (OpuceBu paHa, rpia W acnmpar), Pseudomonas aeruginosa
(Opuc pane u aBa uzonata u3 cmyTtyMma), Klebsiella sp. (Opuc paHe u CIyTyMm),
Proteus mirabilis (Opuc pane), Acinetobacter sp. (Opuc pane), Staphylococcus
aureus (Opuc paHe u Hoca), Streptococcus pyogenes (Opuc paHe W Trpia),
Streptococcus pneumoniae (6puc Hoca) u Enterococcus faecalis (bpuc pane).

2. Ha ocHOBy nuTeparypHuX mojaTaka yTBpheHo je nma OusbHe Bpcte Hyssopus
officinalis, Achillea grandifolia, Achillea crithmifolia, Tanacetum parthenium,
Artemisia absinthium, Laserpitium latifolium, Angelica sylvestris w Angelica
pancicii IMajy 3Ha4ajHO MECTO y TPATUIIMOHATHO] MEIUIIMHU, A Cy HHXOB
(UTOXEMHU]CKU CcacTaB, aHTUOKCHJIATHBHU CTaTyC M aHTHMUKPOOHH IMOTEHIIUjall
HEZ0BOJFHO UCITUTAHU 300T yera cy Ouje npeaMeT OBUX CITUTHBAbA.

3. VrBpheHo je ma cy cBe mzabpaHe BpCcTe OMJbaka MPOIYIICHTH €TapCKUX yJba U Ja
j€ BUXO0B NpuHOC U3HOCUO: A. sylvestris 0,05% (v/w), A. absinthium 0,12% (v/w),
A. pancicii 0,14% (v/w), H. officinalis 0,17% (v/w), L. latifolium 0,16% (v/w), A.
crithmifolia 0,22% (v/w), A. grandifolia 0,30% (v/iw) u T. parthenium 0,57%
(V/IW).

Etapcka yspa omabpannx OWJBHHX BpPCTa Cy MOKa3aja MPUCYCTBO BEIUKOT Opoja
pasnuuuTUX jeaumewma: 1. parthenium (55), A. absinthium (53), H. officinalis
(43), A. pancicii (40), A. crithmifolia (35), A. sylvestris (32), A. grandifolia (26) n
L. latifolium (26).

Y HCIUTHBaHUM €TAapCKUM yJhbHMMa Kao JOMHHAHTHE KOMIIOHEHTE CY
uaeHTupukoBana cieneha jeaumemwa: A. crithmifolia (apremusuja keton 31,7%,
kamdop 25,4% u 1,8-tureon 14,8%), A. grandifolia (xkampop 45,4%, 1,8-uueon
16,4% w o-tyjon 15,1%), A. absinthium (cabunen 21,5%, opro-uumen 19,2% u
(3)-enokcu-ounmen 11,0%), H. officinalis (1,8-uuneon 49,1% u nzonunokampoH

22,69%), L. latifolium (cabunen 47,8% wu a-nunen 25,0%), T. parthenium
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(xamdop 51,4%, Tpanc-xpuzantenun auerar 22,7%, kampen 7,3%), A. sylvestris
(mumonen 75,3% wu  o-tmHeH 9,6%), A. pancicii (B-penannpen 54,9%, o-nuHEH
4,5% wn a-penanapen 4,5%).

4. AHTHOKCHJATHMBHA aKTUBHOCT €TapCKUX yJba je Omna Hajpeha kox ysba OMIbHE
Bpcte A. grandifolia, a 3aTUM KOJ €TapCcKUX yJba OMJbHUX BpcTa A. crithmifolia n
A. absinthium. HajHmKy aHTHOKCHIATUBHY aKTHBHOCT j€ UMAJIO0 €TapCKO YJbe
Bpcre H. officinalis. Tlopehemem moOWjeHUX pe3ynrara je YCTaHOBJBEHO /a je
AHTUOKCHJIATHBHA aKTUBHOCT €TApCKUX yJba Omajaia ciegaehuM pemocieniom: A.
grandifolia > A. absinthium > A. crithmifolia > A. sylvstris > A. pancicii > L.
latifolium > T. parthenium > H. officinalis.

5. AHTHOAKTEpHJCKO JelOBamke HCIUTHBAHUX €TAPCKUX YyJba J€ HCIOJBEHO Y
unTepBany koHueHtpamuja ox 0,10 mo 93,2 mg/mL. Erapcka yma cy Ouia
epuKacHa TPOTHUB CBUX MCIUTHBAaHUX OakTepujckux cojeBa. [Ipotus Behune
cojeBa yJba Cy JeNioBaJla y OICery KoHmeHTpamuja ox 21,45 — 46,60 mg/mL.
Haj0ospu 3abenexxeHn pe3ysTar je OMO M3y3eTHa aKTHMBHOCT €TapCKUX yiba A.
sylvestris u A. pancicii npoTuB coja Acinetobacter sp. uz 6puca pane, ¢ 003upomM
Ha JpaMaThdHO TmoBehamke pPE3UCTEHTHOCTH OBe OakTepuje Ha mocTtojehe
anTuOnoTuke. ETapcka yipa cy mMana omanajyhy aHTUMHKPOOHY aKTHBHOCT
cenehum penom: Angelica sylvestris > Angelica pancicii > Achillea crithmifolia
> Artemisia absinthium > Achillea grandifolia > Laserpitium latifolium >
Hyssopus officinalis > Tanacetum parthenium, WTO je y TNPUIHYHO T00pPO]j
KOpeJaluju ca BbUXOBOM aHTHOKCHIATUBHOM aKTHBHOIIINY.

6. MeraHo/IHN €KCTpaKTHU oJladpaHuX OMJBHUX BpcTa cy umanu ciaeaehu npuHoc: A.
crithmifolia 4,74% (v/w), H. officinalis 5,10% (v/w), A. sylvestris 6,20% (v/w), T.
parthenium 7,09% (v/w), A. grandifolia 7,32% (v/w), L. latifolium 7,40% (v/w),
A. pancicii 8,81% (v/iw) u A. absinthium 10,15% (v/w).

7. AHTHOKCHJATUBHU KamalMTEeT METAHOJNHHX eKCTpakarta oJadpaHux OHMJbHUX
BpcTa je onanao ciaeachum penom: Achillea crithmifolia > Achillea grandifolia >
Hyssopus officinalis > Artemisia absinthium > Tanacetum parthenium >
Laserpitium latifolium > Angelica pancicii > Angelica silvestris. MeTtaHoTHH
eKCTpakT OWibHE BpcTe A. crithmifolia je wmao HajBehm canmpikaj monudeHona

(172,95 mg GA/g cyBor ekcrtpakta) u (maBonounga (97,70 mg RE/g cysor
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eKCTpaKTa) U MoKa3ao je Hajoospu aHTHOKcuaatuBHU Kamanurer y DPPH (91,40
%) u ABTS (0,59 mmol TE/g cyBor ekcTpakra) MmeToama.

3a METaHOJIHE EKCTpakTe oaabpaHuX OWJPHUX BPCTAa MUHUMAJTHE WHXUOUTOPHE
koHueHTpauuje (MIC) cy ce kperane y orncery KoHIeHTpauuja ox 6,25 mg/mL
(menoBame ekctpakrta L. latifolium mpotuB S. pyogenes w3 Opuca pane, IITO
npencraBiba Hajoospu pesyntar) o 100,00 mg/mL (menoBame ekcrpakata A.
pancicii, A. sylvestris w H. officinalis npotuB Acinetobacter sp. uz Opuca pane),
Kao M aKTUBHOCT ekcTpakta H. officinalis npotus P. mirabilis u3 O6puca pane, E.
coli n3 Opuca rpna u acnupar u P. aeruginosa (2) uz cnyryma. MuHHMaHE
oakrepunuaHe kormnentpamnuje (MBC) cy ce kpertaye y orcery KOHIICHTpAIHja O]
12,50 mg/mL (akTuBHOCT excTpakarta 1. parthenium nipotus S. pyogenes U3 Opuca
pane) 1o 100,00 mg/mL. Hajjauy akTUBHOCT Cy UMalli €KCTPaKTH OMJbHUX BPCTa
A. crithmifolia w T. parthenium ca UHXUOUTOPHUM/OAKTEPULUAHUM €PEKTOM Yy
oricery KoHreHnrpanuja ox 12,50-100,00 mg/mL nmpoTHB CBHX TECTHPAaHUX COjeBa
(ca umsyszerkom coja Klebsiella sp. wzonoBaHor u3 pane). CBU HCIUTUBAHU
EKCTPAKTH CYy UMaJ MHXUOUTOPHO/OaKTepHIUIHU edeKaT jeTUHO MPOTUB coja P.
mirabilis u3 Opuca pane.

8. Cunepructuun edekar: Ha ocHoBy pgoOujeHux pesyiarata onpadpaHa cCy
HajaKTHBHMja e€Tapcka yJba OWJbHUX Bpcta A. sylvestris m A. pancicii n
AHTUOMOTHK Ca HajCIA0MjUM JICIIOBAKHEM, EPUTPOMUITIMH U UCTIUTUBAHO j€ HHHUXOBO
CHHEPTUCTHYKO JejoBame. Kon CBUX TecTHpaHHX OaKTEpPHjCKHX COjeBa je
3a0eNekeH CHHEPTu3aM I0jeAMHAYHUX €TapCKuX yiba A. sylvestris u A. pancicii n
EpUTPOMHIIMHA Tj. yJba Cy 3HAuUajHUje CMamiia MHHUMAlHE HWHXHOUTOPHE
koHnieHrpanuje (MIC) BpeqHoCTH 3a €pUTPOMUIIHH.

9.V 0BOj nmucepralMju Cy TPE3CHTOBAaHW HOBU IMOJAIM O aHTHOKCHUIATHUBHO]
aKTUBHOCTH €TAapCKHX yJba OMIBHUX BpcTa A. sylvestris, A. pancicii, L. latifolium,
A. crithmifolia w T. parthenium, xa0 ¥ METaHOJHUX €KCTpakaTta A. pancicii, A.
sylvestris, A. grandifolia, A. crithmifolia v H. officinalis. Taxohe, HOBU Cy u
noJali O aHTUOAKTEPHUjCKO] AKTUBHOCTH €TApCKUX yJba OWJBHHX BpcTa A.
sylvestris, A. pancicii u A. grandifolia, ka0 ¥ METaHOIIHUX €KCTpakKaTa OMJBHUX
BpcTa A. pancicii, A. grandifolia, L. latifolium u T. parthenium. Hucy nponalenun
MOJAI HA O CMHEPTUCTHYKOM JIeJIOBakhy MUCIMUTUBAHUX yJba U aHTUOMOTHKA. 3a

CBE MWCIUTHBAHE OWJbHE BpPCTE y OBOj JIUCEpPTallMjU Cy MPE3EHTOBAHU NPBU
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pe3yaTaTu O HBUXOBO] AHTUMHKPOOHO] aKTUBHOCTH MPOTHUB MYJITUPE3HUCTEHTHUX
n305laTa W3 manujeHara. ['eHepanHo, ¢ 003UpOM Ja Cy MCTpaKMBarma BpIICHA Ha
BHCOKO MYJTHPE3UCTEHTHUM COjeBUMa OaKTepHja, WCIHUTHBAHE OWJbHE BPCTE
noceyjy 3HauajaH aHTUMUKPOOHU MOTEHIIMjall U MOTY OUTH MOTEHTaH MPUPOTHU
U3BOp OMOAKTHBHHX jelubeba. bynyha ucrtpaxkuBama 0M TpeOaso OCMHUCIUTH Y
MpaBIly UCTIUTUBAKa YUCTHX JOMHUHAHTHUX KOMIIOHEHTH M YTBphUBama HBUXOBOT
CHHEPTHCTHYKOT [ICJIOBaba Ca aHTHOMOTHIMMA, y LWJbY TpaXKema HOBHUX
AHTUMHKPOOHMX areHaca M IpeBa3WIaXema MpolieMa MyJITHPE3UCTEHTHOCTH

MAaTOTEHUX OaKTEpHja.
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Abstract

A

The objective of the present study to perform a
comparative analysis of the chemical composi-
tion, antioxidant, and antimicrobial activities of
the essential oils of plant species Hyssopus offici-
nalis, Achillea grandifolia, Achillea crithmifolia, Ta-
nacetum parthenium, Laserpitium latifolium, and
Artemisia absinthium from Balkan Peninsula, The
chemical analysis of essential oils was performed
by using gas chromatography and gas chromatog-
raphy-mass spectrometry. Monoterpenes were
dominant among the recorded components, with
camphor in T. parthenium, A. grandifolia, and A.
crithmifolia (51.4, 454, and 25.4%, respectively),
1.8-cineole in H. officinalis, A. grandifolia, and
A. crithmifolia (49.1, 164, and 14.8%, respective-
ly), and sabinene in L, latifolium and A. absinthium
(47.8 and 21.5%). The antiradical and antioxidant
activities were determined by using 2,2'-azino-

bis(3-ethylbenzothiazoline-6-sulphonic acid) and
2,2-diphenyl-1-picrylhydrazyl radical scavenging
methods. The essential oil of A. grandifolia has
shown the highest antioxidant activity [ICsg of
33.575+£0.069 mg/mL for 2,2-diphenyl-1-picryl-
hydrazyl and 2.510+0.036 mg vitamin Cfg for
the 22'-azino-bis(3-ethylbenzothiazoline-6-sul-
phonic acid) assay]. The antimicrobial activity
against 16 multiresistant pathogenic bacteria iso-
lated from human source material was tested by
the broth microdilution assay. The resulting mini-
mum inhibitory concentration/minimum bacteri-
cidal concentration values ranged from 4.72 to
93.2 mg/mL. Therefore, the essential oils of the
plant species included in this study may be con-
sidered to be prospective natural sources of anti-
microbial substances, and may contribute as ef-
fective agents in the battle against bacterial multi-
resistance.

Introduction

v

One of the major problems in the field of medi-
cine in the last few decades is the spread of anti-
biotic resistance in bacteria. Bacteria have very
good mechanisms of genetic adjustment, leading
to the occurrence of antibiotic resistance [1]. Bac-
teria showing significant resistance to the existing
antibiotics include Staphylococcus aureus (methi-
cillin-resistant-MRSA) (2], Pseudomonas aerugi-
nosa [3], and Acinetobacter spp. [4], among others.
In the course of affecting the pathogenic bacteria,
antibiotics also non-selectively affect the nonpa-
thogenic bacteria, causing unpredictable genetic
changes [5]. This is the motive for the ongoing
search for new agents with antibiotic effects. One
of the most significant natural sources of antimi-
crobial agents includes herbs rich in volatile com-
pounds [6]. Many of them have been used in tra-
ditional medicine among Balkan nations for the

treatment of diverse health problems, primarily
infectious diseases [7]. In addition to the medici-
nal purposes, a plant species rich in essential oils
may also find its application in food and beverage
products, cosmetic preparations, perfumes, and
aromatherapy [8).

The subject of our research included six aromatic
plant species belonging to the mint (Lamiaceae),
parsley (Apiaceae), and sunflower (Asteraceae)
families. The representatives of these groups are
known for their richness in volatile compounds.
The economic and medical importance of these
families is augmented by their diversity and ubig-
uitous presence in Europe, including Balkan Pen-
insula [8,9]. Herbal substances derived from the
aerial (aboveground) parts of species included in
this study [Hyssopus officinalis L. (Lamiaceae),
Achillea crithmifolia Waldst. & Kit, (Asteraceae),
Achillea grandifolia Friv, Artemisia absinthium L
(Asteraceae), Tanacetum parthenium (L.) Sch.Bip.
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1. Introduction

ABSTRACT

MNegative effects of available antibiotics and the constant development of bacterial resistance motivate
a search for new antimicrobial agents. Aromatics plants have traditionally been used as antibacterial
agents and are well accepted today as a source of antioxidants, The present study evaluated the antibac-
terial activities and antioxidant capacity of eight aromatic plants, indigenous to the flora of the Balkan
Peninsula, which are used as medicinal plants in traditional medicine. The plants studied were Hyssopus
officinalis, Angelica pancicii, Angelica sylvestris, Laserpitium latifolium, Achillea grandifolia, Achillea crithmi-
folia, Artemisia absinthium and Tanacetum parthenium. The antimicrobial activities of methanolic extracts
of the plant tissues against 16 bacterial isolates of Escherichia coli, Pseudomonas aeruginosa. Klebsiella
sp., Proteus mirabilis, Acinetobacter sp., Staphylococcus aureus, Streptococcus pyogenes, Streplococcus pneu-
moniae and Enterococcus faecalis were investigated using a microwell dilution assay. Minimal inhibitory
concentration (MIC) of the extracts ranged from 6.3 to 100mg mL', and minimal bactericidal concen-
tration (MBC) ranged from 12.5 to 100 mg mL". Antioxidant potential of the extracts was analyzed as
contents of total phenols and il ds; radical sc. ging activity by the ABTS** and DPPH® methods,
and reducing power by the iron (111) to iron (11) reduction assay, and the ferric reducing anrioxidant power
assay (FRAP). Results of antioxidative activities from the 4 methods d rated similar seq e of
activity: A. erithmifolia > A, grandifolia > H. officinalis > A, ium=T. par ium > L. latifolium > A, pan-
cicii » A. sylvestris. The total content of polyphenols and flavonoids in the methanol extracts of the studied
species positively correlated with their antioxi properties, confirming their major role in antioxidant
activity of these species.

© 2016 Published by Elsevier B.V. on behalf of Royal Metherlands Society for Agricultural Sciences.

effects, and the constant development of bacterial resistance, there
is a continuous need to develop newer antimicrobial agents effec-

Infectious diseases are a major cause of morbidity and reduced
mortality particularly in developing countries. A wide range of syn-
thetic and semi-synthetic antibacterial agents is available today
for the control of microorganisms; however resistance of bacte-
ria to the available antibacterial agents is growing rapidly [1,2].
Along with the beneficial effects of bacterial control, the available
antibiotics also cause various adverse drug reactions such as hyper-
sensitivity and immunosuppression [3,4]. Due to these negative

* Corresponding author, Tel.: +381 18 522 222.
E-muail address: nemanjastanko@yahoo.com (N. Stankovié).

hetp:/{dx.doi.org/10.1016/j.njas.2015.12.006

tive against microorganisms and less harmful to the host. Therefore,
the pharmaceutical industry is motivated to develop alternative
antimicrobial drugs.

One of the most significant natural sources of antimicrobial
agents are essential-oil containing aromatic-plants, many of which
are used in traditional medicine primarily to combat infectious
diseases |5]. Plants containing natural products have been used
worldwide in traditional medicine since antiquity |G| and are
a source of potential and powerful drugs |7). The potential of
higher plants as a source for new drugs is still largely unexplored,
and among the estimated 250,000- 500,000 plant species, only a
small fraction has been submitted to biological or pharmacological

1573-5214/& 2016 Published by Elsevier B.V. on behall of Royal Netherlands Society for Agricultural Sciences.

Please cite this article in press as: N. Stankovic, et al., Antibacterial and Antioxidant Activity of Traditional Medicinal Plants from the
Balkan Peninsula, NJAS - Wageningen J. Life Sci. (2015), hrtp://dx.doi.org/10.1016/j.njas.2015.12.006
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lzvod

U radu su prikazani rezultati proufavanja hemijskog sastava i antibakterijske aktivnosti NAUCNI RAD

etarskih ulja gajenih biljnih wrsta Thymus vulgaris L. (timus) i Lavendula angustifolia L.
(lavanda) iz Srbije na pet vrsta bakterija, laboratorijskog kontrolnog soja i klini€kih izolata, s
ciljem uspostavljanja i objadnjenja odnosa antibakterijska aktivnost-hemijski sastav. Hemijska
analiza etarskih ulja je realizovana koris¢enjem gasne hromatografije (GC) i gasne hromato-
grafije/masene spektrometrije (GC/MS), dok je antibakterijska aktivnost odredivana mikro-
dilucionom metodom. Dominantne komponente etarskog ulja timusa su timol (59,95%) i
p-cimen (18,34%), dok su linalil acetat (38,23%) i linalol (35,01%) osnovne komponente
etarskog ulja lavande. Utvrdeno je da oba etarska ulja ispoljavaju antimikrobnu aktivnost na
sve testirane bakterijske sojeve. Gram-pozitivne bakterije su znatno osetljivije na ulje timusa,
dok etarsko ulje lavande ispoljava vecu aktivnost na Gram-negativne bakterije. Porededi
baktericidne koncentracije etarskih ulja, utwrdene su niZe vrednosti za T. vulgaris i vise
vrednosti za L. angustifolia.

UDK 547.913:58):544:615.281

Henm. Ind. 65 (5) 583-589 (2011)

doi: 10.2298/HEMIND1105170515

P P

Kljuéne reéi: Thymus vulgaris; L dula ;

ijska aktivnost.

Dostupno na Internetu sa adrese Cosopisa: http.//www.ache.org.rs/HI/

Sinteti¢ki antibiotici, penicilin, streptomicin i ostali,
su od svog otkri¢a u dvadesetom veku, znagajno uticali

ipak ne postoji standardni test za procenu antibakte-
rijske aktivnosti potencijalnih antimikrobnih agenasa

na smanjenje rizika od nastanka zaraznih bolesti. 5 dru-
ge strane poslednjih godina su bakterijske infekcije (in-
fekcija respiratornog trakta, meningitis, polne bolesti)
sve utestanije, uzrokovane pre svega rezistentnoicu
bakterija na sintetitke antibiotike [1]. Stoga je neop-
hodno razviti prirodan i bezbedan naéin kontrole i zas-
tite ljudi i Zivotinja od bakterijskih infekcija. Za veliki
broj etarskih ulja se zna da poseduju antimikrobna svoj-
stva i da je u mnogim sluéajevima ova aktivnost posle-
dica prisustva razli€itih klasa monoterpena [2]. Antimik-
robna aktivnost etarskih ulja i njihovih komponenata
moze varirati od delimiéne do potpune inhibicije rasta
bakterije, tako da etarska ulja ispoljavaju bakteriosta-
ticku ili baktericidnu aktivnost [3].

Metode ispitivanja antimikrobne aktivnosti mozemo
podeliti na difuzione, dilucione i bioautografske meto-
de [4]. Metodoloski pristup | moguénost primene nave-
denih metoda su objainjeni u literaturi, ali se &ini da

Prepiska: N.5. Stankovi€, Odsek za sanitarnu mikrobiologiju, Institut
javnog zdravija, Bulevar dr Zorana Dindic¢a 50, 13000 Nis, Srbija.
E-poita: j kovic@hotmail com

Rad primljen: 17. maj, 2011

Rad prihvafen: 22. jul, 2011

[5]. Cilj ovog rada je bio da se utvrdi moguda veza iz-
medu komponenata etarskog ulja i njihove antibakte-
rijske aktivnosti. Thymus vulgaris i Lavandula angusti-
folig su izabrani radi poredenja antibakterijske aktiv-
nosti dominantnih klasa jedinjenja etarskih ulja: oksido-
vanih monoterpena lavande i fenolnih jedinjenja ti-
musa. Drugi razlog za proutavanje ovih biljnih vrsta je
provera kontradiktornih literaturnih podataka o realnoj
antibakterijskoj mo¢i lavande, u poredenju sa dokaza-
nom antibakterijskom aktivnod¢u etarskog ulja timusa.

EKSPERIMENTALNI DEO
Biljni materijal

Biljne vrste T. vulgaris i L. angustifolia sakupljene su
u julu 2010. godine na oglednom polju Instituta za pro-
utavanje lekovitog bilja ,Dr. Josif Panti¢”, Pantevo, Sr-
bija.
Izolovanje ulja

Sprasena droga podvrgnuta je procesu hidrodestil-
acije na Clavenger aparatu u trajanju od 3 sata. lzolo-

vana etarska ulja su osu3ena anhidrovanim natrijum-sul-
fatom i €uvana na temperaturi od 4 °C,
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ANTIBACTERIAL ACTIVITY CHEMICAL COMPOSITION RELATIONSHIP OF THE ESSENTIAL OILS
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(Scientific paper)

The antibacterial effects of essential oils from Serbian cultivated plants, Thy- Keywords: Thymus vulgaris e Lavandula
mus vulgaris L. (Lamiace) and Lovandula angustifolio L. (Lamiace) on different bac- angustifolic ® Antibacterial activity
teria were investigated, with an emphasis on an antibacterial activity—chemical
composition relationship. Essential oil was obtained from airdried aerial parts of
the plants by hydrodistillation for 3 h using a Clevenger-type apparatus. The es-
sential oil analyses were performed simultaneously by gas chromatography (GC)
and gas chromatography-mass spectrometry (GC-MS) systems. The main consti-
tuents of thyme oil were thymol (59.95%) and p-cymene {18.34%). Linalyl acetate
(38.23%) and linalool (35.01%) were main compounds in lavender oil. The antibac-
terial activity of the essential oils samples was tested towards 5 different bacteria:
laboratory control strain obtained from the American Type Culture Collection and
clinical isolates from different pathogenic media. Gram-negative bacteria were
represented by Escherichio coli ATCC 25922, Pseudomonas aeruginosa ATCC
43895 and Solmonella enteretidis ATCC 9027 while researched Gram-positive
strains were Bacillus cereus ATCC 8739 and Stophylococcus aureus ATCC 25923, A
broth microdilution method was used to determine the minimum inhibitory con-
centration (MIC) and minimum bactericidal concentration (MBC). Essential oils
from thyme have been found to have antimicrobial activity against all microorga-
nisms tested, with a range of MIC values from 0.025 to 0.10 ul/ml and MBC values
from 0.05 to 0.78 pl/ml. Lavender oils demonstrated MIC values from 0.025 to
0.20 pl/ml and MBC values from 0.05 and 0.78 pl/ml. Reference antibiotic tetra-
cycline was active in concentrations between 0.025 and 0.05 pl/ml. The Gram-
-positive bacteria were more sensitive to the essential oil of thyme, while Gram-
-negative bacteria were more sensitive to the essential oil of lavender, Essential
oils from thyme and lavender may be used at low concentrations for prevention
and treatment of infective diseases in animals and humans caused by pathogenic
bacterial species.
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GC/MS Analysis - Data:F:\VESNA\ACHILLEA GRANDIFOLIA.MZDATA

/Abundance [21381]

TIC

100

757

5{]-

251

0 " || il

| lli

I I T & I I I L] ! I
Time: 891 1358 1825 2292 27.60 32.27 36.94 41.61 46.28 5096 55.63 60.30

170



Hemarmwa Cmanxosuli 00KmMOpcKa oucepmayuja

GC/MS Analysis - Data:F:\VESNA\ANGELICA PANCICILD\ANGELICA P.MZDATA
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Hemarmwa Cmanxosuli 00KmMOpcKa oucepmayuja

GC/MS Analysis - Data:F:\VESNA\ANGELICA SYLVESTRIS.DMNGELICA SYLVESTRIS.D.MZDATA
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Hemarmwa Cmanxosuli 00KmMOpcKa oucepmayuja

GC/MS Analysis —Data:F:\VESNA\ARTEMISIA ABSINTHIUM.MZDATA
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Hemarmwa Cmanxosuli

00KmMOpcKa oucepmayuja

GC/MS Analysis - Data:F:\VESNA\HYSSOPUS OFFICINALIS.MZDATA

/Abundance [69660]
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Hemarmwa Cmanxosuli 00KmMOpcKa oucepmayuja

GC/MS Analysis - Data:F:\VESNA\LASERPITIUM LATIFOLIUM.MZDATA
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Hemarmwa Cmanxosuli 00KmMOpcKa oucepmayuja

GC/MS Analysis - Data:F:\VESNA\TANACETUM PARTHENIUM.MZDATA
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buorpaduja

Kangunat Hemama CrankoBuh je pohen 08.05.1970. ronune y Humry, PemyOmnuka
Cpbuja. OcHoBny mkomy " Jlocutej OOpanoBuh" m rumuazmjy "Csertozap Mapkosuh",
3aBpmuno je y Humy ca onnmuunum ycnexoMm. buonomku dakynrer y beorpany 3aBpiimo je
2000-Te roguHE W CTEKAao 3Bame IuIIoMUpanu Owuosor. 2006-Te TOAWHE 3aBPIINO je
MOCJIEANIUIOMCKE CTICIHMjaIuCTHUKe cTyauje Ha [lpupomHo-maTteMaTHukoM (axkyiTeTy y
KparyjeBiy, o6acT MUKpOOHOIIOTH]a M CTEKAO 3BaE CIICIUjaTnCTe OMOIOUIKUX HAayKa.

[Mxoncke 2008/2009 rommHe je ymucao MOCICIUIIIIOMCKE aKaJIeMCKe JOKTOPCKE
cTynuje Owosoruje, rpymna wu3abpaHux mnpeamera MukpoOuonoruja, Ha [IpupomaHo-
MatemMaTHukoM ¢akynrety y KparyjeBuy. Y nocamamimeM TOKY CTyadja je HCIYHHO
HACTaBHUM IIJIaHOM TpenBuleHe oOaBe3e W HCIYHHO YCIOB 3a IMpHjaBy JOKTOPCKE
JUcepTaiyje.

Pesynrate cBojux mocajnammux HCTpakuBama KaHaugar Hemamwa CrankoBuh je
o0jaBuo y okBupy 12 myOnukanuja. OGjaBuo je 4 paga y mehynapoanum yaconucuma ca SCI
mucre (2-M21, 2-M23), 1 y yaconucy HanMoHaimHOT 3Ha4aja (MS53), kao u 7 caonmTema Ha
Mel)yHapOJHUM U CTPYYHUM CKYTIOBHMA.

VY HCTpa)kMBayKO 3Bamk€ UCTpAaXKUBau-capaJHuK u3adpad je 2016. roguse, 3a HaAy4YHY
obmact buonoruja, y [emaprmany 3a Ouosiorujy u exonorujy I[IpupoaHo—maremMaTuykor
¢bakynrera y Humry.

On 2001. romuue je 3amouubeH y MHcTuTyTy 3a jaBHO 3apaBibe y Humry, y
JlaGopaTopuju 3a CaHUTApHY MUKPOOHOJIOTH]Y.



bubauorpadmuja

PAIOBH OBJAB/BEHH Yy HAYYHUM YACOIINCUMA
MEBYHAPOJHOI 3HAYAJA (M20)

Pan o0jaB/ben y BpxyHckom Mel)ynapoaHom yaconmc (M21)

1. Stankovi¢, N., Mihajilov-Krstev, T., Zlatkovi¢, B., Mateji¢, J., Stankov-Jovanovi¢, V.,
Kocié, B., Comié, Lj. (2016). Comparative Study of Composition, Antioxidant, and
Antimicrobial Activities of Essential Oils of Selected Aromatic Plants from Balkan
Peninsula. Planta Med. DOI: 10.1055/s-0042-101942.

ISSN: 0032-0943
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IF2014 2.152
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DOI:10.1016/j.njas.2015.12.006
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IF2014 1.143

Pan o0jaB/ben y mehynapoanom yaconucy (M23)

1. Stankovi¢, N., Comié, Lj., Koci¢, B., Nikoli¢, D., Mihajilov-Krstev, T., Ili¢, B., &
Miladinovié, D. (2011). Odnos antibakterijske aktivnosti i hemijskog sastava etarskih ulja
gajenih biljaka iz Srbije. Hem. Ind. 65 (5), 583—-589

ISSN:0367-598X

Kategorije: Engineering, Chemical (121/134)

1F20140.364

2. Savi¢, D., Miljkovi¢-Selimovié, B., LepSanovi¢, Z., Tambur, Z., Konstantinovi¢, S.,
Stankovi¢, N., & Ristanovi¢ E. (2015). Antimicrobial susceptibility and B-lactamase
production in Bacillus cereus isolates from human stool, food and environmental samples.
Vojnosanit pregl. DOI: 10.2298/VSP150415134S

ISSN:0042-8450

Kategorije: Medicine, General & Internal (141/153)

IF2014 0.292

PAJOBH OBJABJGEHU ¥V YACOIMMCHMA HALIMOHAJIHOT 3HAYAJA
(M50)

Pan o0jaB/ben y HayuHoM yaconucy (M53)

1. Stankovié, N., Comi¢, Lj., & Koci¢, B. (2006). Microbiological correctness of spices on
sale in health food stores and supermarkets in Nis, Acta Fac Med Naiss, 23 (2), 79-84.



ISSN:0351-6083

PAJIOBM OBJAB/bEHM Y 3BOPHUIIMMA MEBYHAPOJHUX HAYYHUX
CKYIIOBA (M30)

Caonmrema ca mel)ynapoauux ckynosa mrammnana y ussoay (M34)

1. Stankovi¢, N., Mihajilov-Krstev, T., Zlatkovi¢, B., Stankov-Jovanovi¢, V., Miti¢, V., Ili¢,
M., Comié, Lj., Koci¢, B. (2013). Antimikrobna aktivnost etarskih ulja odabranih
aromati¢nih biljaka protiv patogenih bakterija izolovanih iz humanog materijala. Knjiga
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CacTaB eTAPCKHUX y/ba U METAHOJTHUX
eKCTpaKaTa, naTorene 0akrepuje

Yyga ce bubaunorexa IlpupoaHo MmareMaTHYKOT
¢axyarera y Kparyjesuy, Pagoja
Jomanosuha 12, 34 000 Kparyjesan

Ba:xna Hanmomena Hema
H3Boa

VYBoa. [locnenmux neuenuja jegaH oa Boachux mpoOsiema y METUIIMHU j€ CTBapame
PE3UCTEHTHOCTH MATOT€HWX MUKpPOOpPraHHW3ama Ha JIeJIoBamke aHTHOMOTHKa. bakTtepuje koje
MOKa3yjy 3Ha4yajHy PEe3MCTEHTHOCT Ha MocTojehe aHTHOMOTHKE Cy: METHIWIINH PE3UCTEHTHU
Staphylococcus aureus (MPCA), Pseudomonas aeruginosa, Acinetobacter spp., WTA.
[TpunukoM aenoBama Ha IMaTOreHe OakTepuje, aHTHOMOTHUIIM HECEJIEKTUBHO yTHYY U Ha
HermaroreHe OakTepuje, M3a3uBajyhu Mpu TOM HeNpeABHIMBE TeHeTcke npomeHe. Ilopen
KOpUCHUX edeKaTa y JAejoBamy Ha OaKTepHje, pacrojOKUBH aHTUOMOTHIM, Takohe Mory
MIPOY3POKOBATH HEXEJbEHE PEeKTe Kao IITO Cy XHMIIEPCEH3UTUBHOCT M UMYHOCynpecHja. To
j€ pasJyor 300T Kora ce Tpara 3a HOBUM aréHCHMa ca aHTHOMOTCKUM JIeJoBameM. Jeman of
NPUPOTHHUX M3BOPA TAKBUX areHaca Cy erapcka yjba M eKCTPaKTH apOMaTHYHUX OMIbaka Koju
ce KOpHUCTE y TPaJUIMOHAIHO] MEIUIMHHU 32 JICYeHhe MHOTUX HH(EKTUBHHX OONEeCTH U
00JIeCTH KOje HacTajy Kao MOCIeIUIa OKCUIaTUBHOT cTpeca. 300r Tora je [UJb HCTPaKUBamba
OoBe JucepranMje OWMO Ja ce U3BpIIM KOMIApaTHBHA aHajM3a XEMHjCKOT CacTaBa,
aHTUOAKTEpUjCKE M AHTHOKCUIATHBHE AaKTHUBHOCTH OAa0paHuX OWJbHUX BpcTadngelica
pancicii, Angelica sylvestris, Laserpitium latifolium, Achillea grandifolia, Achillea
crithmifolia, Artemisia absinthium, Tanacetum parthenium wn Hyssopus officinalis xoje cy
BEOMa 3aCTYIJbCHE Y TPaIUIMOHAIHO] METUIINHHY.

Matepujan u merone. busbHU Marepujan Koju je KopumiheH y OBOM HCTPaXMBamy je
npukymban TokoM 2012. m 2013. roguHe Ha Tepuropuju jyroucroune CpoOuje. Hakon
cyllewma OMJBHOI MaTepHjajia, MPUCTYNUIIO CE MPOLECY M30JI0Balkha €TAPCKUX yJba METOJOM
XuapoAecTuIanyje y amapaTtypu o KieBuHpepy, kao M IpUIIpEMamy METaHOJIHUX
eKCTpaKaTa aJIKOXOJIHOM EKCTpPaKIMjoM. XEMH]CKH cacTaB yjba je aHaiausupaH nomohy I'X
(racra xpomarorpaduja) u I'’X/MC (racHa xpomarorpaduja ca CIEKTpOMETPHjOM Maca)
MeTofa. YkynHH ¢eHonmu cy oxapehuBanu meronom 1no @DonuH-CjoKnaTo-y, ca MalauM
MonuduKanyjaMa, a yKynmHH (JIaBOHOMAM Cy YTBphHUBaHU KOpHUIINEHEM allyMHHUjyM
xyopun (AlCls) xomopuMeTpujcKor MeTo1a. AHTHOKCHIATHBHA aKTUBHOCT €TapCKUX yJba U
excTpakata je oxapehuBana momohy ABTS (2,2'-a3un0-0uc (3-eTHIIOCH30THA30IMH-6-
cyndoncka kucenuna), DPPH (2,2-mudenun, 1-nmukpun xuapasmn), TRP (total reducing
power) u FRAP (Ferric reducing antioxidant power) Merona. AHTHOAKTEpHjCKa aKTUBHOCT
M30JIOBAHUX  €TapCKUX  YJba,METAaHOJHMX  €KCTpakarTa M  YeTUpPU  aHTUOMOTHKA
(uumpodiokcanyy, JOKCULMKIMH, TEeHTaMUIMH W EpUTPOMUIMH) j€ MCIUTHBaHA
MUKPOAMIYLIMOHOM METOJIOM NMpOTUB 16 GakTepHjCKUX CojeBa MOPEKIOM U3 OpuceBa paHa,



rpia u HOca, CIyTyMa U acnupata mauujenara (Escherichia coli, Pseudomonas aeruginosa,
Klebsiella sp., Proteus mirabilis, Acinetobacter sp., Staphylococcus aureus, Streptococcus
pyogenes, Streptococcus pneumoniae u Enterococcus faecalis). CHHEPrUCTUUKO J€JIOBaHkE
HAjaKTUBHMJUX yJba M aHTHOMOTHKA ca HajcIaOWjUM JIEIOBAbEM, EPUTPOMHUIIMHOM, Y LUIBY
CHIDKaBamha HEroBUX aKTUBHUX KOHIIEHTpaIMja, je oapehuBHO y3 moMoh MeTose maxoBcke
tabue Tj. ,,checkerboard” meTomom.

Pesyararu. [IpuHocu eTapckux yJba UCIIUTUBAHMX OMJBHHMX BpcTa cy ce kpetanu ox 0,05%
(xom Angelica sylvestris) no 0,6% (xox Tanacetum parthenium), IOK Cy TPUHOCH
METaHOJHHUX eKcTpakaTta Ownu y omcery on 4,7% (3a Achillea crithmifolia) no 10,1% (3a
Artemisia absinthium). Kao qoMuHaHTHE KOMIIOHEHTE Y €TApPCKUM YyJbHMa HICHTH(UKOBAHE
cy: kon A. crithmifolia apremusuja xetoH 31,7%, xkampop 25,4% u 1,8 — uuneon 14,8%, koxq
A. grandifolia xamdop 45,4%, 1,8-tuneon 16,4% u o-tyjon 15,1%, xon A. absinthium
cabunen 21,5%, opto-tumen 19,2% wu (3)-enmokcu-orumen 11,0%, xon H. officinalis 1,8-
uHeon 49,1% u u3onumHokamdona 22,7%, xon L. latifolium cabunen 47,8% u o-iuHEH
25,0%, xon T. parthenium xamdop 51,4%, Tpanc-xpuzantenun anerar 22,7%, kampen 7,3%,
kox A. sylvestris numoneH 75,3% u o-niuneH 9,6%, u kox A. pancicii B-penanapen 54,9%, o-
nuHeH 4,5% u o-denannper 4,0%. AHTHOAKTEPHjCKO ACIIOBAFE HCIUTUBAHUX yJba CE
KpeTajo y OKBHpPY TecTtupanux kounentpamuja ox 0,10 do 93,20 mg/mL. Hajjaue
aHTHOAKTEPHJCKO JIeJIOBAmkE TMOKa3ana Cy eTrapcka yjba OWJBbHUX BpcTa A. sylvestris m  A.
pancicii. MUHUMaTHe MTHXUOUTOpPHE M OaKTEepHUIMIHE KOHIIEHTPANUje OBHX yJba KpeTale Cy
ce y oncery on MIC=MBC=0,11/54,40 mg/mL (3a 4. sylvestris) 1 MIC=MBC=0,10/48,20
mg/mL (za A. pancicii). Etapcka yiba A. sylvestris u A. pancicii cy moka3ana Haju3pakeHuje
JeNoBame MpoTHB coja Acinetobacter sp. (MIC/MBC=0,11/0,22 mg/mL, 3a A. sylvestris) u
(MIC=MBC=0,10 mg/mL, 3a A. pancicii). CUHEPTUCTHUYKO [EIIOBambE€ ETAPCKUX YJba
OmwbHHX BpcTa Angelica sylvestris u Angelica pancicii ca aHTHOMOTUKOM €PUTPOMHUIIMHOM j&
noBeno 10 cmamema MIC BpemHOCTH 33 €pUTPOMHUIIMH. AHTHOAKTEpPHjCKa AaKTHBHOCT
METaHOJHHUX €KCTpakaTa ce Kperana y pacrony of 6,25-100,00 mg/mL 3a MIC Bpennoctu
o 12,50-100,00 mg/mL (>100,00 mg/mL) 3a MBC Bpeanoctn. Hajuspaxenujy
AHTHOKCHUJIATUBHY AaKTUBHOCT TIOKa3aJ0 j€ eTapcko yibe Bpcre Achilea grandifolia
[33,57+0,07 ICso(mg/mL)-DPPH Tect u 2,51+0,04 mg VitC/g-ABTS Tect], a HajHIXKY
erapcko yJee Bpcte Hyssopus officinalis [354,28+0,01 ICso(mg/mL)-DPPH Ttect u 0,09+0,01
mg VitC/g-ABTS Tect]. MeTtaHomHU €KCTpakT BpcTe A. crithmifolia je moka3zao Hajjauy
aHTHOKcHIaThBHY akTuBHOCT [91,40+0,80% (DPPH Tect) 78,55+0,80 mgAAE/g cysor
excrpakata (TRP wmeroma), 0,76+0,80 mmol Fe/g cyBor ekcrtpakara (FRAP wmeroma),
0,59+0,00 mmol TE/g cysor ekcrpakara (ABTS Ttect), 97,70+1,00 mgRE/g cysor
exkctpakara (ykymau ¢uaBonouau), 172,90£1,20 mgGA/g cyBor ekcrpakata (YKYIHH
nonaudenonn)], a Hajcnabujy exkcrpakT OwsbHe Bpcre A. sylvestris [35,75+0,30% (DPPH
tect), 17,74+£0,20 mgAAE/ g cysor ekctpakara (TRP merona), 0,17+0,00 mmol Fe/g cyBor
exctpakata (FRAP wmeroma), 0,11+0,00 mmol TE/ g cyBor ekctpakata (ABTS TtecT),
27,46+0,20 mgRE/ g cyBor ekcrpakata (ykynHu (aBoHouan), 49,64+0,4 mgGA/g cysor
eKcTpakaTa (YKyIHH MoJnupeHon)].



3ak/pyyak. Y 0BOj JAOKTOPCKO] AMCEpPTAlUjuU Cy IO MPBU IMYT MPEACTABJLEHU MOJAIU O
aHTHOAKTEePHUjCKOj aKTUBHOCTU €TapCKUX yJba OWIBHHUX BpcTa A. sylvestris, A. pancicii u A.
grandifolia, ka0 U METaHONHHUX eKcTpakata A. pancicii, A. grandifolia, L. latifolium wn T.
parthenium. Takohe, mpBH MyT Cy W3HETH MOAALM W O AHTUOKCHJIATHBHO] AKTUBHOCTH
eTapCKuX yJba OWIBHUX Bpcta A. sylvestris, A. pancicii, L. latifolium, A. crithmifolia w T.
parthenium, Ka0 W METAHOJIHUX eKcTpakara A. pancicii, A. sylvestris, A. grandifolia, A.
crithmifolia v H. officinalis. icnutuBane OWJbHE BPCTE MOCEY]y 3HaUajaH aHTUMUKPOOHH U
AQHTOKCUJATUBHU TIOTCHIMjaJI M TPUPOJHU Cy H3BOp OMOAKTHBHUX Jeaumema. bymyha
HCTpakuBama Tpebasna 6u Tpebano ma ce kpehy y mpaBily W30J70Bamka YACTUX JTOMUHAHTHUX
KOMIIOHCHTH U YTBphHBamka BUXOBOT aHTHMUKPOOHOT U CHHEPTUCTHUKOT JICJIOBakha Y UJbY
OTKpHBamka  HOBUX  AHTUMUKPOOHMX  areHaca ¥  TpeBaswilaxkema  mnpoliema
MYJITHPE3UCTEHTHOCTH TATOTeHUX OakTepuja Ha aKTyelHe aHTUOMOTHKE. Y CBETIY THX
pe3yiTara ce ce MoXe pa3Marpartd U MOryhHOCT Au3ajHupama (hapMaKoJIOIIKUX Mpernapara,
HApOYMTO Kajla Cy y MUTamy KOKHE HH(EKIH]e.

JdaTtym npuxBatama Teme 18.11.2015.
Jdatym onopane

Komucuja 3a oueny u ogdpany 1. np Jbusbana Yomuh, penosuun npodecop
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o0JacT: MuKkpoOuoJiorHja;

3. ap bojan 3aaTkoBuh, Banpeann
npodgecop IlpupoaHo-mareMaTHYKOT
¢paxyiarera Yuusep3urera y Humy, y:xa
Hay4Ha o0sacT: boranuka;

4. np Becna CrankoB-JoBanoBuh,
penoBHu npogecop Ilpupoano-
MaTeMaTH4KOr (paKyjaTeTa YHUBEpP3UTETA
y Humy, y:xa Hay4yna odJiacr:
AHAJIUTHYKA XeMHja
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Abstract

Introduction. During the last several decades one of the leading challenges in medicine
is appearance of resistance of pathogenic microorganisms to antibiotic activity. Bacteria
showing significant resistance on existing antibiotics include: methicillin-resistant
Staphylococcus aureus (MRSA), Pseudomonas aeruginosa, Acinetobacter spp., etc. During
the activity on pathogenic bacteria, the antibiotics simultaneously show non-selective impact
on nonpathogenic bacteria, causing unpredictable genetic changes. In addition to beneficial
effects on bacteria, the available antibiotics may also cause adverse effects such as
hypersensitivity and immunosuppression. Therefore studies of new agents with antibiotic
activity are constantly ongoing. One of the natural sources of such agents are essential oils
and extracts of aromatic plants used in traditional medicine as a cure for many infectious
diseases and ailments caused by oxidative stress. Therefore the goal of study presented in this
dissertation was comparative analysis of chemical composition, antibacterial and antioxidant
activity of eight chosen plant species regularly represented in traditional medicine: Angelica
pancicii, Angelica sylvestris, Laserpitium latifolium, Achillea grandifolia, Achillea
crithmifolia, Artemisia absinthium, Tanacetum parthenium and Hyssopus officinalis.

Material and methods. The plant material used in this study was collected in 2012 and 2013
in southeastern Serbia. After the plant material was dried, essential oils were isolated by
hydro-distillation method using the Clevenger apparatus, while methanol extracts were
prepared by alcoholic extraction. The chemical composition of oil was analyzed by GC (gas
chromatography) and GC/MS (gas chromatography with mass spectrometry) methods. The
total amount of phenols was determined by Folin-Ciocalteu method with slight modifications,
while total flavonoids were determined by aluminum chloride (AlCls) colorimetric method.
The antioxidant activity of essential oils and extracts was determined by ABTS (2,2"-azino-
bis (3-ethylbenzothiazoline-6-sulphonic acid), DPPH (2,2-diphenyl-1-picrylhydrazyl), TRP
(total reducing power) and FRAP (Ferric reducing antioxidant power) methods. The
antibacterial activity of isolated essential oils, methanol extracts and four antibiotics
(ciprofloxacin, doxycycline, gentamicin and erythromycin) was studied by micro-dilution
method against 16 bacterial strains collected from swabs of wounds, throat, nose, sputum and
aspirate of patients (Escherichia coli, Pseudomonas aeruginosa, Klebsiella sp., Proteus
mirabilis, Acinetobacter sp., Staphylococcus aureus, Streptococcus pyogenes, Streptococcus
pneumoniae and Enterococcus faecalis). The synergistic activity of most active oils and the
lowest-activity antibiotic (erythromycin), in order to decrease its active concentrations, was



determined by the so-called “checkerboard” method.

Results. The yield of essential oils in studied plant species ranged from 0.05% (in Angelica
sylvestris) to 0.6% (in Tanacetum parthenium), while yields of methanol extracts ranged from
4.7 (in Achillea crithmifolia) to 10.1% (in Artemisia absinthium). Following components
were identified as dominant in essential oils: in 4. crithmifolia artemisia ketone 31.7%,
camphor 25.4% and 1,8—cineol 14.8%; in A. grandifolia camphor 45.4%, 1,8-cineol 16.4%
and a-thujone 15.1%; in A. absinthium sabinene 21.5%, ortho-cymene 19.2% and (z)-epoxy-
ocimene 11.0%; in H. officinalis 1,8-cineol 49.1% and isopinocamphone 22.7%; in L.
latifolium sabinene 47.8% and o-pinene 25.0%; in T. parthenium camphor 51.4%, trans-
chrysantenil acetate 22.7%, camphene 7.3%; in A. sylvestris limonene 75.3% and a-pinene
9.6%; and in A. pancicii B- phelandrene 54.9%, a-pinene 4.5% and a-phelandrene 4.0%. The
antibacterial activity of studied oils was studied in concentrations ranging from 0.10 to 93.20
mg/mL. The strongest antibacterial activity was recorded in essential oils of plant species 4.
sylvestris and A. pancicii. The range of minimal inhibitory and bactericidal concentrations of
these oils was MIC=MBC=0.11/54.40 mg/mL (in A. sylvestris) and MIC=MBC=0.10/48.20
mg/mL (in A. pancicii). The essential oils of A. sylvestris and A. pancicii have shown the
most pronounced activity against the strain Acinetobacter sp. (MIC/MBC=0.11/0.22 mg/mL,
in A. sylvestris) and (MIC=MBC=0.10 mg/mL, in A. pancicii). Synergistic activity of
essential oils from species Angelica sylvestris and Angelica pancicii with erythromycin
antibiotic led to decrease of MIC values for the erythromycin. The antibacterial activity of
methanol extracts ranged from 6.25-100.00 mg/mL for MIC values to 12.50-100.00 mg/mL
(>100.00 mg/mL) for MBC values. The most pronounced antioxidant activity was recorded
for essential oil of species Achilea grandifolia [33.57+0.07 ICso(mg/mL)-DPPH test and
2.51+0.04 mg VitC/g-ABTS test], while the lowest activity was recorded for essential oil of
species Hyssopus officinalis [354.28+0.01 ICso(mg/mL)-DPPH test and 0.09+0.01 mg
VitC/g-ABTS test]. The methanol extract of species 4. crithmifolia has shown the strongest
antioxidant activity [91.40+0.80% (DPPH test), 78.55+0.80 mgAAE/g of dry extract (TRP
method), 0.76+0.80 mmol Fe/g of dry extract (FRAP method), 0.594+0.00 mmol TE/g of dry
extract (ABTS test), 97.70£1.00 mgRE/g of dry extract (total flavonoids), 172.90+1.20
mgGA/g of dry extract (total polyphenols)], while the lowest antioxidant activity was
recorded for extract of plant species A. sylvestris [35.75+0.30% (DPPH test), 17.74+0.20
mgAAE/g of dry extract (TRP method), 0.17+0.00 mmol Fe/g of dry extract (FRAP method),
0.11+0.00 mmol TE/g of dry extract (ABTS test), 27.46+0.20 mgRE/g of dry extract (total
flavonoids), 49.64+0.4 mgGA/g of dry extract (total polyphenols)].

Conclusion. This Doctoral Thesis presents the first original data on antibacterial activity of
essential oils from plant species A. sylvestris, A. pancicii and A. grandifolia, as well as
methanol extracts of A. pancicii, A. grandifolia, L. latifolium and T. parthenium. The paper
also includes the first published data on antioxidant activity of essential oils collected from
plant species A. sylvestris, A. pancicii, L. latifolium, A. crithmifolia and T. parthenium, as
well as methanol extracts of A. pancicii, A. sylvestris, A. grandifolia, A. crithmifolia and H.
officinalis. Studied plant species have significant antimicrobial and antioxidant potential as a



natural source of bioactive compounds. The future studies should be directed toward isolation
of pure dominant components and determination of their antimicrobial and synergistic
activity, with the goal of discovering new antimicrobial agents and overcoming the
challenges of pathogenic bacteria with multi-resistance to presently used antibiotics. In light
of these results it is also possible to discuss the possibility of designing the pharmacological
preparates, particularly in case of skin infections.
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OBPA3AU 1.
W3jasa o ayTopcray

MoTnucaHu-a Hemama Crankosuh

6poj ynuca 11/08

M3jaBmyjem

Qla je AOKTOpCKa AMCepTauuja noa HacioBoM

In vitro KoHTpO/Ia naTOreHNX HakTepuja NOPEKNIOM U3 XYMaHOT MaTepuja/a 1e0BaheM eTapCKHUX YIba 1

eKcTpakara ogabpannx GumHuX Bpcra

e pe3ynTarT CONCTEEHOr WCTPaxXHBaykor paaa,

e [a NpeAnoxeHa AWcepTalMia y UNMHU HM Y AenoBuMa Huje Guna npeanoxeHa sa
nobujare 6uno  koje  AMnNAOMe npeMa  CTYAMJCKMM  nporpamuma Apyrux
BUCOKOLIKO/ICKUX YCTaHOBa,

s [1a CY pPe3ynTaTh KOPEKTHO HaBeaeHH U

s /138 HUCEM KPIIMO/Na ayTopcka Npasa U KOPUCTHO WHTENeKTyanHy CBOJMHY ApYrux
nvua.

MoTnuc ayTopa

¥ Kparyjesuy, 10.5.2016. /] 7 ,
P Wj 4, ‘Jl/-'-bw‘lqu L»_._f'l-Ma{,.-«F‘




OBPA3AL 2.
M3jasa 0 UCTOBETHOCTH WTaMNaHe M eNeKTPoHCKe Bep3vje AOKTOPCKOr papa

Hewmama Cranxkosuh

© MiMe w npesuMe ayTopa _.
Epoj ynuca = "11/08
CTyaujckm nporpam JoxTopcke akajiemcke cTysmje Guonoruje :
Hacnos pana J-'r:‘ﬁf‘w i TIATOTERMX DARTEPMJA NOPERIOM M3 XyMANHOT MATEPUFATE JIENODAILEM ETAPCKUE Y72 W EKCTPaxaTa oabpann Gumumx

MeHTOp npod. 1p Tarjasa Muxajunos-Kpcres

MoTnucaxu /Je«mmq (»-—M.:,é}

W3jaB/byjeM Aa je wramnada eepivja Mor AOKTOPCKOr paja WCTOBETHA ENEKTPOHCKO]
Bepauju  Kkojy caM npeaao/na 3a objas/buBarbe  Ha  nopTany AwnrntanHor
penoauTopHjyMa YrusepauTtera y Kparyjesuy.

No3soreasaM Aa ce ofjase MOjW NIMYHW NOAAUM Be3aHu 3a Ao6ujarbe aKafeMckor 3sata
AOKTOpa Hayka, Kao WTo Cy WMe W npesuMe, roguHa W Mecto pohetea W AaTyM oabpaHe

pana.

OBM NUYHK NoAaLM Mory ce 06jaBUTH Ha MpeXHUM CTpaHuuaMa auraTante GubnnoTeke, y
E/IeKTPOHCKOM Katanory v y nyGnukaunjama YHusepautera y Kparyjesuy.

Mornuc ayropa

Y Kparyjesuy, 10.5.2016. /, 4

Jasue 1 suentl=




OBPA3AL 3.

Wajasa o kopuwhermny

Osnawhyjem YHusepautetcky 6ubnuoteky Aa y JUrutantu penosutopujym YHusepaurera

y Kparyjesily.yHece Mojy AOKTOPCKY AMCEPTaLMjy NOA HacioBoM:

In vitro xonTpona natorenux Gakrepuja NOPEKIOM U3 XyMaHOT MaTepUjaia eOBAmLEM ETAPCKMX Yiba 1
eKcTpaKara offabpannx GubHUX BpcTa

Koja je Moje ayTopcko aeno.

J[lucepraumjy ca CBMM NpUNO3WUMa NPeaao/na cam y eNeKTPOHCKOM (opMaTy MoroaHoM 3a
TpajHO AapXMBHPatbE.

Mojy AOKTOpCKYy AucepTauujy noxpatbeHy y Aurutansu penoautopujyM YHusepauteta y
Kparyjesuy Mory ga KopucTe CBWM KOjW nowTyjy oapenbe cagpxaHe y onabpaHoM Tuny
nuuerue KpeatueHe 3ajeauuue (Creative Commons) 3a Kojy caM ce oanyyno/na.

1. AyTopcTeo
2. AYTOPCTBO - HeKOMepuujanHo
@ AyTopcTBO - HeKoMepuujanHo — 6e3 npepaae
4, AYTOPCTBO — HEKOMEPLUMjanHo — AeNUTH NOA MCTUM YCNOBHMA
5. AytopcTteo - Ge3 npepane
6. AyTOpPCTBO — AENWUTHU NOA UCTHM YCNOBMMa

(MonuMo Aa 3a0KpYXWUTe CaMo jeAHy OA WeCT NoHyheHux nuueHuM, Y1ju je Kpatak onuc
AaTt je Ha obpacuy 6poj 4.).

MoTnnc ayTopa

¥ Kparyjesuy, _ 10-5:2016.
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OBPA3AL 4.

1.

2.

5.

Ayropcreo -

[l03B0/MHLABATE  YMHONEBaMkE, AWMCTPUGYURIY ¥ JaBHO CECnwTasame gend, W
npepane, ‘ako ce HABeAE MME ayTopa Ha HauwH ogpehed o4 CTPaHe ayrtopa wid
AaBacua NuUEHUe, YaKk 4y KoMmepuujanue cepxe. QBo Jo wajcnobonurja on canx
NULEHUA,

AYTOPCTBO — HEKOMEPUHJaITHO.

[103BO/bABATE  YMHOXABAHC, auCTpubyunly ¥ jamRHo cacnwrapatbe Aens, o«
npepane, AKO C& HABLAE WME AYTOPD Ha Hauud ogpefed Oa cTpawne ayTopa wad
naBacLa AuUeHie. OBa NHLEHUE HE LO3BO/bERA KoMepUnjaniy ynoTpeby aena.
AyTOpCTED - HEKOMEPUHjanHo — Bes npepage.

[o3poseasate. yMHOXKaBarke, AvcTpubyddiy W JaBHO CaonwTagaree Aena, Bes
npoMera, Npeob/nkpEaka WAK ynoTpebe Aera Y CBOM [eny, 8KO ce Hasele Hue
ayiopa Ha HauuH oapehen oA CTpaHe ayTopa Win A2saoua muuenue. Gsa nkueHLa
He [03B0/b3sa KoMepunjanky ynotpeGy aena. ¥ 04HOCY Ha CBE OCTaNQ ARUEHLE,
CBOM AMUEHUOM ce arpadiuaea Hajeehu ofum npasa xopuiuhersa gena.
AYTOpcTBO -~ HEKOMEpPUWIAnHG — AE€AHTH 04  WCTAM  YCnosAMA.
Josso-asate yMHowaraibe, AncTpubyluly W JasHo caonwTasare fnena, #
fpepae, AKO C8 HABLAE MME ayTopa Ha Haume ogapehied OO CTPEHE ayTopa Win
faBaola AMUEeHUe H aKo ce npepaga avcTpubyupa noa UCTOM WK CRMYHOM
nuueHUoM. OBa NUUEHLA He J0ZB0/MLERA KGMepuujanny ynoTpeby neaa u npepana,
Ayropcrec ~ 6e3 npepajge.

[o3so/masate yMHOKAsame, AHCTAMBYUM)Y W JaBHO caonuwitasarbe fena, Bez
npomeHa, npeobnuioparka WA ynotpeGe ARG ¥ CBOM Ay, aKs (@ HABRAC MHE
ayTopa Ha HaunK oapelieH o CTRaHE ayTopa Wik Aasaoua nusHue, {OBa nvueHua
NC3BO/BEBE KOMepuUKjanHy ynotpety gesna.

AYTOPCTBO ~ ACNWTH oA MCTHM yCnoanma.

fossosbapale yMHOXaeawe, ancrpwbyuuiy # jasHo caonwrasarke gena, w
npepafe, ako Ce Haeess ume ayTopa Ha HaqwH ofpeher og cTpaHe ayTopa wnu
A2sacua NMUEHLUE W a<o ce npepass AUCTEHGYHpa noa uoToM kid CAuuHoM
auuesyom. Oea sivuesusa A03BOMBARA KOMepuwnlanHy ynotpeby Aena v npepaus.
CnunsHa je copTRepcKrM NYUeHLAMa, OAHOTHO IMLEHUAM2 OTBOPeHOr Koda.




