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Osa dokmopcka oucepmayuja ypahena je y nabopamopujama Daxyimema mMeOUYUHCKUX
Hayka, Yuueepsumema y Kpazyjesyy, oOuoxemujckoj nabopamopuju Aeponomckoe ¢axyimema y
Yauky u nabopamopujama /lenapmmana 3a 6uonozujy u exonozujy Ilpupoono-wamemamuyrkoe
Gaxynmema Yuueepszumema y Huwy. Oso ucmpasicusarne ypaheno je y okeupy npojekma op.
172015, Munucmapcmea 3a nayky u mexnonrowku pazeoj Penyonuxe Cpouje u Jynuop npojekma

op. 06/11, axyrimema meouyurckux nayka, Yuueepzumema y Kpazyjesyy.

HKenum oa uzpazum ceojy ucCKpeny u HeusmMepHy 3axeairnocm ocooama Koje cy ounie y3

MEHe MOKOM u3paoe 0ee 00KmMopcKe oucepmauuje, U ceojum oeauma oaie 8eJuKu 0OnPUHOC

oa_ce oHa U 3aepuiu;

3a yxazano nosepere, necebuuny, omseopeHy u opazoyeHy nomoh o0 npeoe nosHaxcmaa,
npeneuieHe uoeje, 3Harbe, OpojHe caseme u cyeecmuje, pazymesarbe U NOOPUIKY mMoKoM u3paoe
O00KMOpCcKe oucepmayuje U Mo c8e00YX8AMHO2 HAYYHOUCMPANCUBAUKOS U NPODECUOHATHO?2
ycaspuiasared, 3axearHocm oyeyjem ceom meHmopy, npogh. Op. Heoewxy Manojrosuhy,

sanpeoHom npogecopy Daxyrimema meouyuHckux Hayka, Ynueepzumema y Kpazyjeeyy.

3axsamyjem Op. Mapunu Jywkosuh, doyenmy Ilpupoono-mamemamuuxoe ¢haxyimema

Yuueepsumema y Huwiy, na nomohu y npukyn/eary u oemepmunayuju 6umsHo2 mamepujand.

Benuxo xeana npogh. op Ilepuyu Bacumwesuhy, samupeonom npogecopy Ilpupoomno-
mamemamuukoe ¢axynmema Ynusepsumema y Huwy, na nomohu y peanuzayuju HPLC ananusa

y30paxa u 6pojHUM CIMPYUHUM CABEMUMA U CYy2eCmujama.

Up. Ilaeny Mawxkosuhy, ooyenmy Aeponomckoe ¢haxynmema y Hauxy, saxeamyjem Ha
nomohu y u3zgohery cnekmpo@omomempujckux amaiuza u oopehusarny aAHMUMUKDOOHE
AKMUBHOCIU  UCNUMUBAHUX eKCMpAaKamd, aiu U HA HeceOUYHOj noopuiyu, 00OPOHAMEPHUM

caeemuma, l’lO3quu6‘H0j erzuju u npujame/bcmey MOKOM Yumaeoec Hauiee no3HaHcned.

Xeana xkonecama u MHO20OPOJHUM NpujamesuMa, Koju cy OUlU y3 MeHe U Ha pasiudume

HauuHe NOMO21U 00 Camoz NoYemKa uzpaoe oge 0OKmMopcKe oucepmayuje 0a ce oHa U 3a6pui.
Xeana mojoj nopoouyu Ha noopuiyu, pasymesarby U ceemy wmo cy Y4uHualU 3a MeHe.

Baw Mupocnas
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Kopumheme Ouibaka y JIEKOBUTE CBpPXE M IMPOHANAXKEHE OMOAKTHBHUX MOJIEKYNa Y
Ousbkama je apeBHa ujaeja. Ha cBUM KOHTHMHEHTHMa, yrnoTrpeba Belnukor Opoja pazIuuuTHX
MpHUIpaBaka JOOMjeHUX Of ayTOXTOHUX OMJbaka Aatupa oxa npaucropuje. [locroje momamu na cy
Heannepranum, koju cy xwuBenu mnpe oko 60.000 rogunHa Ha mpocTopuMa jgaHammer Mpana
KOPHCTHIIN OMJBKE y pa3inuuTe cBpXe (Ha mpuMep BHCOKHU cie3) [1]. OBe Ouibke U Jajbe Haase
BEIMKY TMPUMEHY Yy TpPaJul[MOHATHO] MEIUIMHU I[IUpOM cBeTa. Vcropujcku rienaHo,
TEPANeyTCKU Pe3ylTaTh KopHihema JIEKOBUTOT OMJba Cy OWIHM Pa3IUYUTH, OJ] H3JICUeHha H
yOnakaBama CUMIITOMA OOJIECTH, JI0 MCIIOJhaBamkha TOKCUYHUX edekara ma u cMptu. [Iponemyje
ce aa Ha 3emspu noctoju 250 000 o 350 000 paznuuntux OMIBHHUX BpcTa. PenatuBHO Manu 6poj
(mo 10%) Omspaka je 10 cama KopuitheH y MCXpaHU JbYIU WIN KHBOTHIGA, M j€ BEPOBATHO
mHoro Behu Opoj xopumhen y memunuHcke cBpxe [2]. Xumokpar (kpajem V Beka mpe H.e.)
ormcyje 300-400 MmeaumMHCKUX OMJbaka. Y TPBOM BEKY HOBE epe, J[Mockopu/ je Hamucao Jejo
De Materia Medica, meauuuHCKM OWJBHH KaTajJor KOjU MpEACTaBba IMPOTOTHUII MOJCPHE
dapmakoruosuje [3]. Y bubnuju je onmcaHo TpuaeceTak JIEKOBUTHX Ombaka. Mely omucanum
Onpkama ce Haja3e M TaMmjaH U CMHpHA, KOje cy Oumsie BeoMma IeHmheHe 300T CBOT JIEKOBHUTOT
nejcrea [4]. IMagom ApeBHUX HUBUIM3AIINAjAa BEJIMKH OpOj JOKyMeHaTa O OWJbHHM JIEKOBHMA je
YHUIITEH WK U3TYOJhEeH, IITO je YTUIAN0 Ha Hampenak 3anaane meaunuHe. Tokom Penecance,
Ha 3amajay Jojiasu 10 ,,0KHBJbaBama' JPEeBHE MEIUIIMHE, KOja je yraaBHOM Ouia Oa3zupaHa Ha

OuJpHUM JiekoBHMa [5].
1.1. Bumke mpaouyuonanue meduyune Kao uzeop HOBUX J1eK08a

N3o50Bame MojeIMHUX allKalou1a U3 OlKjyMa IOYETKOM JIEBETHAECTOT BeKa Mpe/IcTaBsba
kJbyuHu norahaj y pasBojy mojzepHe (apmanumje. M3omoBana jenumema Cy UMana UCTY, WIH
MHOTO jady aKTHUBHCT Off OWJbHOT MaTepujajia Koju je KopHIIheH, IITO jeé OTBOPWIO HYyT Yy
Kopuhemy YMCTUX MOJIEKyJa 3a TpeTMaH pa3nuyuTux Oonectu. O Taja Cy ylloKeHa BellMKa
CpeAcTBa y CHHTE3M HOBUX JIEKOBA, alli U y W30JI0BAalY MOJIEKYJa M3 NMPHUPOJHUX pecypca U
BUXOB Pa3Boj y JIeKoBe. MOJIEKYJIHM HW30JIOBaHH W3 OMJHPHOT Marepujajia KOju C€ KOPUCTHO Y
TPaTUIIMOHATHO] MEIUIIMHN, Cy TIOCITY)XHUJIM y JHU3ajHy HOBHX, CHHTETCKHX JIEKOBa, YBOhemeM
aKTUBHMX Xpomodopa y mnocrtojehu mnpupoanu Monekyn. Tako je Ha mnpumep M3 JHCTa
jabopannyca (Pilocarpus jaborandi), koju ce kopuctHo y bpa3uickoj TpaauIMOHAIHO]

MEIMIMHY 33 U3a3UBabe 3HOJEHha, U30JI0BaH MUJIOKAPIUH KOJU Ce KOPUCTU Yy KOHBEHIIMOHAIHO)]
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MEIUIIMHU Ka0 MHOTHK Y Jieuery TiaykoMma [6]. Harpujym XpoMoriukar, aTpakypijyM u OCTalld
MHOpPENAKCaHCH, €TOMO3UA, HEOCTUTMHH M MHOTH JAPYI'H Cy KOHBEHIIMOHAJIHH JIEKOBU KOJU CYy
pa3BHjeHH W3 MoOJIeKyja mpoHahjeHuX y Owsbakama TpaauiuoHaaHe MeaunuHe [7]. HMako ce
TCHEpaJIHO MOoJ ,,0TKpuheM JiekoBa“ cMaTpa M30JI0Bakb¢ aKTHBHHUX MOJIEKYJa, Tpeba MMaTH Ha
yMy Ja Jederme 0OJIECTH HEKUM ,,JIEKOM MOXKE TOJpa3yMeBaTh U ynorpedy cMelle jeIuhCrmba.
TakaB ciyuaj ce jaBjba KOJ yHnoTpeOe OMJbHUX €KCTpaKaTra W OCTAIMX MPUPOIHHUX CYICTAHIN
KOje caapKe BHUIIE AaKTHBHUX CYICTaHUM. TakBU eKCTPAKTH, YIJIaBHOM Ha OCHOBY
TpaauIoOHATHE ynoTpede y onpel)eHoM nierny cBeTa, ce CBe BHIIE KOPHCTE Ka0 KOMIUIEMEHTapHH
MPUCTYI Jieuea y 3anajgHoj MeaunuHu. [IpuMepu TakBuX mpenapaTra Cy €KCTPaKTH TWHKa (y
TpeTMaHy JAeMeHluje), haBosbe kaHie (y Tepamuju peymaru3Mma), TecTHUpacTe naime (Saw
palmetto, y Tepanuju OeHurne xumnepruiazuje npocrare) U MHoru apyru [8,9]. Hayunu 3Hauaj
eTHO(apMaKoJIOTHje je BEIUKUA MTO ce oriena y Gopmupamy MHTEpHAIIMOHATHOT YAPYKEHa

eTHo(apmakosora kao u EBporckor yapyxema 3a etHodapmakonorujy [10].

Otkpuhe HOBHX JIEKOBa U3 IPUPOAHUX pecypca ce cacToju U3 HeKoJauko (asa. Y mpBoj
(a3u ce yriaBHOM pa3MaTpajy NoJalu o TpaJuIMOHAIHO] YIOTpeOr OMIBHOT MaTepujana Koju U3
HEKOT pasjiora Moke OWTH MOBE3aH ca METUIIMHCKOM yIoTpeOoM. Pasmarpame TpaaumuoHaiHe
ynoTtpe0e Heke OMJbKE MpEeCcTaB/ba OCHOB 3a MOTYhy MpETIOCTaBKY Jla OMJbKa MCIOJbaBa HEKY
OuoJIOIIKY U (hapMaKOJIOIMIKY aKTUBHOCT. YKOJIMKO TOCTOj€ MHIUKAIMje Yy HUCIOJbaBamy HEKe
aKTUBHOCTH, TOTPeOHO je OWJbKY HWHACHTU(UKOBATH M OKapaKTepHCATH IIpeMa Hay4yHO]
HOMEHKJIaTypu. HakoH cripoBolema peneBaHTHUX TeCTOBAa OMOJIOMIKMX aKTHUBHOCTH, OJITYIYje ce
0 crpoBolermy H30J0Bama U CTPYKTypHE WIACHTHU(PHUKALMje MPUCYTHUX MOJEKYJa, KOjU MOTY
OUTH OATOBOPHU 3a MCIIOJbEHE aKTUBHOCTH. ,,AKTUBHH " MOJIEKYJIH CE€ OTKPHBA]y KPO3 HEKOJIUKO
UKITyca (ppakIMOHNCamha EKCTPaKaTa MOBE3aHO ca TECTUPAambeM aKTUBHOCTH CBake (ppakiuje, 10
M30JI0Barba YHCTUX MOJIEKYJa W3 aKTUBHUX (paknrja. OBH MOJEKYIH, IO yTBphUBamy HIXOBE

AKTHBHOCTH U CTPYKTYpE, CIIy)KE 3a Pa3BOj KIMHUYKK KOPUCHHUX mpou3Boa [11].
1.2. Tenoenyuja u ynompeoda ouvaxa y oanauirse speme

busbke umajy OUTHY yIOTYy OJp’KaBamwy 37paBjba JbYAHM M MOOOJbIIAKY KBAJIUTETA
Jpyzckor xuBora. OHe cy OMTHAa KOMIIOHEHTAa HCXpaHe JbYIHU, alld CE KOPUCTE M Yy OCTaIUM
cdepama JbYACKOT KHBOTA Haja3zehu MpuUMEHY Kao JIEKOBHUTA CPEICTBA, KOH3EPBAHCH, CACTOjLIU

KO3METHUKHUX Ipernapara, 60ja u octano. Ynorpeda JIEKOBUTOT OMiba OyBEK je Ouiia A€o JbyACKe

2
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kyntype. CBeTcka 3/ApaBCTBEHa OpraHusanuja mnpouemwyje na ce 80% JbyIacke Momysaiuje
OClIaa Ha HEKY OJl TPAJUIMOHAJIHUX METOJA Jieuekha y NPUMapHOj 3ApaBcTBeHO] Hesu [12]. ¥V
HEKUM 3eMJbaMa, BJIAJIE CE BUILE 3aJlaXKy 3a KOpHIINEme ayTOXTOHHX METO/a JieueHa HEro 3a
ynotpeOy CKymuX yBO3HHX JIEKOBa. Y MPOTEKIUX CTO TOJAMHA MacOBHA NMPOU3BO/AKA U yIIOTpeda
XEMH]CKH CHHTETU30BAHUX JIEKOBA Cy CACTaBHH JI€0 CHCTEMa 3JIpaBCTBEHE 3amrure. Mehyrtum,
BEJIMKU [I€0 CTAaHOBHHUIITBA, HAPOUUTO Yy 3eMjbaMa y pa3BoOjy, C€ M Jajbe Ocjlama Ha
TpaIUIIMOHATHE METOJE Jieueha M ymoTpeOy OMJPHUX JICKOBa y CIPOBOhEHY 37paBCTBEHE
samrure. Ha npumep, y Adgpumm ce 90% cTaHOBHUIITBA OCama HA TPAJUIIMOHAITHE METOJE
neuewa, y Uumuju 70%, nox y Kunu tpagunmonanna meaununa ynau 40% cBux cuctema
3/IpaBCTBEHE 3amITuTe a BHIe oj 90% ommuTux OOMHUIA MMajy jeAMHHUIIEC 33 TPATUIUOHAIHY
menuimny [13, 14, 15]. Mehytum, ynotpeda TpaauinoHaiHe MEIUIMHE HUje OTpaHHYCHA CaMO
Ha 3eMJb€ Yy pa3Bojy. Y TpOTEKJIe [BE JEICHHje, MHTEPECOBABE 32 TPATUIMOHATHE METOJe
Jedera, ca MOceOHMM akKIeHTOM Ha (QuroTepanujy, jé y 3HaTHOM IOpacTy M y BHUCOKO
pa3BujeHuM 3eMJbaMa. McTpakuBame crpoBefeHo y CjequmbeHIM aMepUUKUM JpKaBaMa TOKOM
2007. romuHe MOKa3alio je J1a je HeKy OJ TPAIUIIHOHATHIX METO/a Jieueha KOPUCTHIIO 0KO 38%
onpaciux u 12% neue [16, 17]. Ilpema ucrpakuBamy HarmoHa HOT EeHTpa KOMIUIEMEHTApHE U
alTepHaTUBHE MeAMIIMHE OWJbHA Tepamuja, ca M3y3€TKOM BUTaMHHA U MHUHEpala, je Hajuelrhe

KopuinheHa MeTo/1a anTepHaTiBHE MeaunuHe [18].
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2. MUJBEBU PAJIA U XUITOTE3E
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2.1. Humwesu ucmpasicusarsa

Nmajyhu y Buay na je y mo cama mcrnutanuM Daphne Bpcrama moTBpheHO MpHCYCTBO

pa3IMUUTUX KJlaca CEeKyHJapHUX MeTabolHMTa KOjeé HCIO0JbaBajy IIMPOK CHIEKTap OHOJIOLIKUX

AKTUBHOCTH, 32 IIUJbEBE OBE JOKTOPCKE IUCEpTAIfje MOCTABJHCHO j€ HMCIUTUBAHE XEMH]CKOT

cacrtaBa, aHTUMUKPOOHE M aHTHOKCHUAATUBHE AaKTUBHOCTH TpU OWIJbHE BPCTE OBOT poja Koje

pacty Ha moapydjy Cpo6uje: Daphne blagayana L., Daphne cneorum L. u Daphne alpina L.

[{usbeBU UCTpakuBama cy cienehu:

[Mpukymspame camonukianx OwsbHUX Bpcra D. blagayana, D. cneorum u D. alpina ca
paznnuutux Jokanurera y Cpouju;

[Tpunpema XI0pOPOPMCKHX U METAHOJICKHX €KCTpaKara IpaHYdIla U JIUCTOBA METOJIOM
excrpaknuje mo Soxhlet-y;

duroxemmjcka  aHaIM3a  JIOOMjCHHUX eKCTpakaTa  Koja  je oOyxBaraia
crekTpooTOMEeTpHjcKO oApehuBame yKymHHX (heHosla U (pIaBOHOHMAA y HUCIHUTUBAHUM
y30pIIMa;

HPLC-UV (High Performance Liquid Chromatography-Ultraviolet Spectroscopy)
aHAJIM3y eKCTpaKara y by UICHTU(PUKAIIN]E HAj3aCTYIJbEHU]UX META0O0INTA;
HcnuTuBame aHTHOKCHIATHBHE aKTHMBHOCTH ekcTpakarta (in Vitro) xoje je oOyxBaraio:
onpehuBame YKYIMHOT AHTHOKCHIATUBHOT KalalWTeTa, CIIOCOOHOCT eKcTpakara y
HeyTpalncamy cnoGoxHux paukaincknx spera (DPPH' n OH'), Fe?* xenarammona
aKTUBHOCT €KCTpaKaTa ¥ yTHIaj eKCTpakaTa Ha MHXUOMIIN]Y JIUIHIHE TepOKCUIALH]E;
HcnutuBame aHTHOAKTEpUjCKE M aHTHU(YHTaJIHE aKTUBHOCTU JTOOMJEHUX eKCTpakaTa Ha

onabpanum ATCC mukpoOuosonkum cojeBuma (in vitro).

2.2. Xunome3se ucmpasicusara:

1.

MetaHoICKH U XJIOPOPOPMCKH €KCTPAKTH rpaHYMIla 1 JmctoBa Bpcra D. cneorum, D.

alpina u D. blagayana nmajy pa3nuuut caapikaj Gpenosa u GaaBoHOH A,

2. HcnutuBanu CKTPAKTHU PA3JIMYUTUX ACJI0OBA UCTC BPCTC U ACJIOBA PA3JIMIUTUX Daphne

BpCTa CaJpKe pa3InuuTe Haj3aCTYIJbeHH]e CeKyHJapHe MeTabouTe.
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3. McnuTHBaHM METaHOJICKU U XJIOPO(GOPMCKH EKCTPaKTH IpaHuMIa U JUCTOBa BpcTa D.
cneorum, D. alpina u D. blagayana wucnospaBajy crneuudpuuHe aHTUMUKPOOHE
AKTHBHOCTH.

4. VcnuTUBaHU METAHOJICKH M XJIOPOOPMCKH €KCTPAKTH IpaHyYuIla U JucToBa Bpeta D.
cneorum, D. alpina u D. blagayana wucnospaBajy crnennduyHe aHTHOKCHIATHBHE
AKTUBHOCTH.

5. MeraHosicku U XJI0pOPOPMCKH eKCTpakTh ucnuTuBanux Daphne Bpcra mory nahu

CBO]jy NIOTCHIIMjaTHY TPUMEHY Ka0 aHTUOKCUJIATUBHU U aHTUMHUKPOOHH arcHCH.
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3. OMIITH JEO
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3.1. Cexynoapnu memaoborumu ouvaka

[Topen Oumomoiiekysia KOjU C€ CHHTCTHINY Yy CBUM OWJbKAMa M YHWHE MpPHUMapHU
MeTabosin3aM (YribeHH XUAPATH, HYKJICHHCKE U MAaCHE KHUCEIUHE, AMUHOKHMCEINHE U TIPOTCHHHU ),
JIEKOBUTE OMJbKE MPOAYKY]Y U JAPYyre MOJCKYJe, KOju Cy OTpaHHueHEe ITUCTPUOYIHje, a HA3UBajy
ce CeKyHJapHHUM MeTabonuTuMa. Heke rpymne cekyHIapHUX MeTaboyMTa ce CHHTETHUILY CaMo Y
onpeheHoM OWJEHOM poXIy WIM OWJBHO] BPCTH, JOK Cy HEKE Jpyre Tpyle CeKyHIapHUX
METa0O0JIUTa IMPOKO PACHPOCTPAEHE Y Pa3IMUYUTUM OWJBHUM (amuirjama (HIp. (heHomwu,
¢dmaBoHOMAM, aHTOLMjaHU WTA.). Huje MOTmyHO jacHO 3amTOo OMIJBKE TPOIYKYjy creuupudHe
CEKYHJIapHE METa0OJUTE M KOja je ’bUXO0Ba YJIora, ajld ce 3a HeKe OJ1 IbUX 3Ha JIa UMajy ojpeheny
¢byHkyMjy y camoj 6usbiu. Ha mpumep, HEKH CeKyHAApHU METa0OIUTH Cy TOKCHYHU M IITHUTE
OUJBKY OJ1 PEIaTOpa, 0K Cy HEKH MPHUBIAYHH 32 HHCEKTE U TIOMaXy OIpaiinBame Ousbaka [19].
3HauajHa (apMaKoJIONIIKa JISjCTBA CEKYHIAPHUX METa00IMTa IONIPUHETA CY YITOTPEOH JICKOBUTHX
OuJbaka 3a pa3IMYUTe TPETMaHE, Kao M 3a M30JI0Bamb¢ OMOAKTHBHUX CYICTAHIM KOje Cy Haluie
[IAPOKY MPUMEHY Y MOJEPHO] MEIWIMHU (HOp. KOACHWH, IUrokcuH, epeapun wuta.) [20].
Hajuemthe npucyTHu cekyHIapHH MeTaOOJIUTH y OMJbKaMa Cy alkaaouau, GEeHOIHU XETePO3UIU

" BbUXOBU JCPUBATH U TCPIICHU.
3.1.2. Buocunmemuuku nymeeu ceKyHOapHUx memaodonuma

brocunTe3a cekyHAapHUX METa0OoJIUTa je MPOoILec KOjU YKJbydyje €H3MMCKU KaTalucaHe
ounoxemujcke peaknuje [21]. 'maBHM OWMOCHMHTETHYKHM IyTEBH CEKYHIAPHUX MeETaboiuTa y
OuspKama cy:
e [lyT MeBaslOHCKE KHCEIHUHE, KOJUM HAcTa]y U30NPEHOU U (CTEPOUIN U TEPIICHOUIN);
e [lyT mumkUMCKe KUCeNuHe, KOjUM HAcTajy (PeHOJIHA jeIUbeHha U apOMaTHIHE
aMUHOKHCEIINHE;
e AIIETOTEHWHCKH MYT, KOJUM HAcTajy MacHE KHUCEJIMHEe, BOCKOBHU, (ocdonunuam,
MOJIMKETUIM (QHTPAXUHOHHU, aQIaTOKCUHH, MaKpOJUAM) U TOJUKETHIU MEIIOBUTOT

nopeka (GpraBOHOUIN).

MeTaboauuku MyT HIIMKUMCKE KHCEJIHWHE IPENCTaBba TJABHH MyT OMOCHHTE3E
(heHOMHUX jenumema y Oubkama, MPH YeMy T[OpeJ HacTajamba apOMaTHYHUX
aMHHOKHCEIIMHA HACTaje TajlHa, IPOTOKATEXWHCKA U IUMETHA KuceauHa (cnuka 1) [22].
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Huknyc mounme peakunujom dochoenommupyata (PEP) u D-eputpoza-4-pocdara y
K0joj Hacraje 3-me3okcu-D-apabuno-7-pochar-xenrynoncka kucenuna (DAHP). Husom Beoma
CIIOKCHHX OMOXEMUjCKUX PeaKilfja HacTaje MUKUMCKa KHCeIWHA U3 KOje HacTaje (peHIIIaIaHuH.
deHnIanaHuH, HACTA0 TOKOM IIMKIyCa IMUKUMCKE KHCEIWHE, JCaMUHAIMjOM Y TPHUCYCTBY
(beHmIaTaHnHAMOHIYMITHA3¢ Jaje IMMETHY KUCEIIMHY, KOja ce JaJbe TPaHC(HOPMHUIIE 10 OCTATUX
Cs—Cs denunmponanonga, KyMapuHcke, KoheuHcKe, (epysiHe M CHHAIMHCKE KHUCEIWHE |
BUXOBHX JepuBata (ciuka 2) [23]. KymapuHu HacTajy W3 IMMETHE KHCEIUHE MPEKO TpaHC-2-
KyMapHHCKE KHCETHHE, ITUKIN3aI[ijoM KOoja 00yxXBaTa HEEH3UMCKY TpaHC(HOpMAIU]y TPHPOTHOT
trans-obsuka y Cis-uzomep. Peaykiujom ¢epyiHe KUCeIMHE HacTaje KOHHUGBEPUIT aaKOXOJl,

BaKaH IIPCKYyPCOp JIMT'HHUHA.

H30PTABOHOHIH
kl'n,l KOHIJEH30BAHH TAHHHH
IHEITYC IIHKAMCEKE \ /
KHCE/IHHE
* K¥MAPHHH $IABOHOHIH
DOEHHATAHHH *
+ * o-KyMapaT
THposm  [HMETHA /

FEHCEJIHHA

+ J, / CTH.IEEHH

PEYM3PHHCKZ | pryMapomnCol | pogyMapiiamkoxon

mcam:ilan_\m“ # + + .

-
Kabena ucemma = KabeomnCoA —» KadeHmamkoxom',

Y

|
oy !

depymma xucemnma —w depymonnCoA —» Hﬂmtbepmlaln{t}xgﬂ*
|

+ | Voo

1
CHHAITHHCEKA FHCEJIHHA !—h. CHHATIOMTC 04 CHHATDUIAIEOX 0

JHTHAHH

JHTHHH

| i
. ! .-"'
raTHA KHCeJIHHa I -
[~

\ Y A npocmu depusamu XuOPOXCUYUMEMHE KUCETUHE

TATOTAHHHH EEH3IOEBE KHCETHHE,
EJATATAHHHH ATTEXWTH HIT.

Cauka 2. lllemarcku npukas OMOCHHTE3€ Pa3IUYUTUX (PEHOJIHHUX jEeAMIbEHa U3 jeHOCTABHUX

(dheHnIponanonia
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3.2. llonughenonnu cekynoapnu memaooaumu

Jo cana je otkpuBeHo oko 8000 monudeHOTHUX jeIUbEemha Koja Cy MOPEKIOM U3 OnJbaka,
a MOJIOBHHY THX MoOJIeKyJa yuHe (paaBonouau [24]. BusbHu deHomn MOry OMTH jeIHOCTaBHUX
CTPYKTypa, Kao MTO ¢y PeHOTHE KUCeIrHe, (PeHONMpomanonau u GeHoIHN XUHOHH. Hekonmmko
BOXHUX MOJMMEPHUX ()EHOJHUX CEKYHJApHUX OWJBHUX MeTabonHuTa Cy JUTHUHU, TAHUHU |

Menanunu. Takohe, penonne rpyne ce Mory Hahu U y ajkajqouuMa U TepreHIMa.

@deHOHU MOJIEKYNIM CY OATrOBOPHH 3a 00jy, MHUPHC W YKyC OuJbaka, XpaHe W mwmha.
HcnomaBajy Opojue Ouomomike akTuBHOCTH. Ha mpumep, (raBoHOHMI KBEpLETUH HCIOJbAaBa
aHTUHUH(IIAMATOPHY aKTUBHOCT a CHJIMOMH aHTHXEMAaTOTOKCHYHY akTHUBHOCT [25, 26]. Onpehenu
n30(hJIaBOHOUIM, Ka0 IITO Cy TCHUCTEHUH U JauJI3¢HH, Cy (PUTOSCTPOTEHH, JIOK OCTAIU ACITy]y Kao
WHCEKTUIIMIM U ecTuiuau [27, 28]. AHrouunjanu cy oAroBOpHH 3a japke 6oje 1BeTOBa Onsbaka u
uMajy jacHo aeduHHcaHy (YHKIMjy y NpHBIauekhy W oOmpamuBamy Ousbaka [29]. Muora

(deHOIHA jeIMbeha CY aHTHOKCHIAHCH U ePUKACHH CaKyIybaun ciio0oqHux pamukaina [30].
3.2.1. Knacugukayuja penona

ITpuponuu ¢eHonM y CBOjOj CTPYKTYpU HMMajy O€H3€HOB NPCTEH U jeJHY WU BHILIE
XUIPOKCHMIIHUX Tpyma. Ha OCHOBY pacTBOPJBMBOCTH, MOTY C€ IOJCITHTH Ha XUAPOQHIHE H
nunopunHe. Behuna nonudenosna cy XuapocoayOnuIHU MOJIEKYTH KOJU C€ Hajla3e y BaKyallama
o6usbHe henuje. Jlunoduanu nonudenonu ce Hanasze y heilujckoj LIUTOIIIA3MHU, y cacTaBy OMIJbHUX

BOCKOBa U eKkckymara [31].

JenHocTtaBHa knacudukanrja OUbHUX (PEHOJTHUX jeIUbCHhA j€ BeOMa KOMIJIMKOBaHa, Ipe
cBera 300 HBUXOBOTI BEJUKOr Opoja M Pa3sHOIMKOCTH. Mory ce Kiacu(UKOBaTH MpeMa CBOjOj
CTPYKTYpH UM OMOCHHTETHYKOM MOPEKITY, ali HU jeJlaH OJ1 OBa JIBa cUcTeMa HHje uaeanaH. Ha

cIMuM 3 cy npuKazaHe OCHOBHE Kiace MNPUPOAHMX (eHoJda W HHUXOBH IPEICTaBHUIIM.
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3.3. Kymapunu

Kymapuau cy aHano3u 0eH30ImMpoHa KOjH Cy IIUPOKO pacipocTpameHn y npupoau [32].
[Ipencrarsbajy Benuky Tpyny (EHOTHUX CEKYHIApHUX MeTabojuTa Owsbaka KOjU calpike
OEH3eHOB U 0-MUPOHOB NpcTeH (ciuka 4). Jlo manac je otkpuBeHo npeko 1300 kymapuHCKUX
JiepuBaTa, KOjH Cy yIriIaBHOM OMJBHOT MOpPEKJIa, ali HEKe O] ’bUX MOTY CHHTETHCATH U OaKTepHje
u ribuBe [33]. Kymapun (1,2-0eH30IHpOH) je HajjeIHOCTABUHH]H KyMApUHCKHA MOJICKYJ YHjOM
CYICTUTYLIHJOM Y Pa3IMYUTHM II0JIOKajuMa HacTaje BEMUKH Opoj KyMapHMHCKHX JepuBaTa.
CriojeHn XEeTepOUMKIMYHU TPCTEH KyMapHHa je IMOCIYXHO 3a CHHTE3y IIMPOKOT CIEKTpa
aHaJora y IUJby HCIUTHBAKHA HUXOBUX OMOJOUIKMX aKTHBHOCTH. JETHOCTaBHU KyMapuHH KOjU
ce Hajuewrhe cpehy y mpupoau cy CyncTuTyucaHu Ha 1noyioxajy Cy, kao mro cy ym6enudepoH u
XepHUApUH (CliuKa 4), aliy 10 CYNCTUTYIHjE MOKe J0hu U Ha ApyruM TosIokajuma (Hajuerrhe Ha
Ce u Cg) [34]. JenHocTaBHM KyMapHHU HMajy KapaKTEpUCTUYaH IpHjaTaH MHUpHUC. Tako,
KyMapuH MMa KapaKTEepUCTHYaH MHPHUC TOKOIIECHOT CEHa, a HEKH OJl OCTAIMX jeIHOCTABHUX
KyMaprHa ce MOTY KOPHUCTHTH y IpOM3BOAKM mapdema. Mehyrum, npujatan mupuc ce ryou
yKoJHKO Johe 10 Komyrauuje ca mehepuma u kucennHama. Kymapus ce KOpUCTH Kao GpUKcaTop
W TI0jaurBa4y MUpHCA y TPOU3BOY Mapdema, TOAIETHUX CallyHa U JAeTeplieHaTa, acTu 3a 3yoe,
JYBaHCKUM TPOM3BOIMMA U HeKMM ankoxonHuM nuhuma [35, 36]. Takohe, Hanaze npumeny y
UMHAYCTPHUjHU TyMa, MJACTUYHUX MaTepHjaja u 0o0ja Kao HEyTpaJu3aTOpH HENpPHjaTHUX MHUpHCA
[37, 38]. M3okymapuHu UMajy CIMUHY CTPYKTYpy Kymapunuma (ciuka 4). BbuxoBe ocoOune u
JiejcTBa HUCY JETaJbHO HMCTPAKEHH, ajll HEKW OJ HHX IOKa3yjy OWosomke akThuBHOCTH. Ha
npuMep, (QUTOATEKCHH, 6-METOKCH-8-XUAPOKCH-3-MeTHI-3,4-TMXUIPOKCUKYMapHH (ITO3HAT H
Kao 6-METOKCH-MENIeMH) KOju HacTaje WH(EKIMjoM KOpeHa Iiapraperne, Moceayje aoope
anTuOnoTcKe ocoomne [39]. TakBu MOJIEKYIH MOTY MMaTH KOMEPIUjaHy IPUMEHY HAPOUUTO Y
noryieny wUXoBe ouurieqHo Hucke TokcmuHocTH [40]. Iloctoje m apyre cymcraHie Koje cy
CIIMYHE KyMapuWHHMa, a TOCeqyjy u3pakeHa Ouoiomka naejtea. To cy (GypaHOKyMapuHU H
nupaHokymapuHu [41]. BubHM gepuBaTH KyMmMapuHa Cy ¥ IICOpPaJeHH, Kao ITO je 8-
METOKCHUIICOPAJIEH MJIM KCAaHTOTOKCHH, KOJU UMa MIPUMEHY Y Jieuemhy UH(IaMaTOpHUX 000JbeHma
Koke (y TpeTMany nicopujase) [42]. Adnarokcunu cy clm4HEe CTPYKType Kao U KymapuHu. To cy
¢byuramaun Metabomutu u3 Aspergillus Bpcra, koju HacTajy KBapemeM XpaHe M HCIOJbaBajy

M3Y3ETHY XenaToToKcuaHocT [43].
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4-XUIPOKCUKYMApHH j€ ,,MOJICKYJICKH IIa0JOH KOJH j€ TIOCIY)KHO 32 CHHTE3Y HEKOJIUKO
(apMaKkoJIOIIKA aKTUBHUX KyMapHHCKHMX aHajora. KapakTepucTH4HH NpUMEpH Cy BapQapuH,
CUHTCTHYKO jeANICHE KOje Ce KOPHUCTH KAao aHTHKOAryJlaHC M POJACHTUIUI U (EHIPOKYMOH
jenuMmbeme Koje moceayje anTuBupycHo u aHTH-XHWB nejcrBo [44, 45]. AMHHOKYMapuUHCKH
aHaJIO3H, Ka0 IITO CYy HOBOOMOIMH, XJIOPOOHOIMH, KyMEPMHULIMH U CUMOIIMKINHOH, Y TIOJI0Xa]y
C3 uMajy aMuIHy Be3y U MohHuM cy aHTHOHOTHIHM [46]. HOBOCHHTETHCaHN KYMapHHCKH JCpUBAT,
4-XUIPOKCUKYMapHH-3-KapOOKCcaMHl TMPEACTaBJba IMOTECHIHUjAHU JIEK 32 TPETMaH HHCYJIUH
3aBucHor diabetes mellitus-a [47]. Takole, cunTeTncana je ceprja HOBUX KYMapHHCKUX aHAJIOTa,
nepuBara 4-XUIpOKCU-XUHONIHMHA, KOJU cy 3-KapOokcamu]l (GyHKIIMOHAIU30BAHU U HUCIIOJhABajy
KOMOMHOBaHE aHTHOKCUIATHBHE U aHTHHH(IaMaTOpHe akTUBHOCTHU [47].

Hajuemthe nmpoyuaBaHu W HajBHIE WCHHUTAHU Cy jJEJHOCTaBHM KYMapHHH, 32 KOje je
MOKa3aHo Ja Tocenyjy OpojHa Ouosomka u ¢apMakojomKka jaejcTBa. Tako je moTepheHo na
KyMapuHH CMamyjy OTHIIalk¢ TKHBA HACTANO YCIEI Pa3sHHX OOJIECTH U TpayMa M CMambeHhEeM
KOJIMYMHE TPOTeMHA y TKHUBHMA, A CE KOPUCTE 3a PEAYKIHUjy eleMa M eKCylmaluje Ko
uHduamaropaux mporeca [48]. Ckomapon (6,7-IMMETOKCUKYMapuH), KOjU je H30JI0BaH W3
KHHecKe Omsbke Artemisia scoparia, ucmo/baBa HMYHOCYNPECHBHO M XHITOJHITHIACMH]CKO
JIGjCTBO U OIyIITAa KPBHE CynoBe BeHcke mupkynanuje [49, 50]. KymapuHcku aepuBar octod je
MeTtabonuT u3oigoBaH u3 Ousbke Angelica pubescens, koja ce KOPUCTH y KHHECKO]
TPaIUIIMOHAIHO] MEIHUIIMHU 3a Jieuekhe TpoMOO3e, apTpuThca, JymOara u riaBobosbe [51].
Octon wmHXMOHMpa arperanujy TpOMOOLIMTAa CMamemEeM CTBapamba TPOMOOKCaHA, YHME je
OTBpeHO HEroBo JIejcTBO aHTUTpoMbOoTHKA. Takole je yrBpheno na naxubupa CAMP u cGMP
dbochommectepasy u peaykyje HMHPIYKC Kalljyma y 3HJIOBE KPBHUX CyAOBa, 4YUME Ce
o0jamrmana Ba30pPENAKCAHTHO TI€jCTBO [52]. CnuyHo JI€jCTBO
(aHTUTPOMOOTCKO/BAa30pEIAKCAHTHO) ~ MCIIOJbaBa M CHHTETCKM  KYMapuWHCKM  JepHUBar,

xJopukpomen [53].

3.3.1. Kymapunu kao anmuokcuoancu

CnoboHu paguKkaiyi U peakKTUBHE BPCTE KUCEOHWKA WHIYKY]y omTehema OnoMoIieKyIa,
Kao IITO Cy yribeHu xuapatu, nporeunu, sunuan u JJHK [54]. derpananuja 6uomornexyna ca
MOKpETamheM OKCHUIATHBHE JIaHUaHE peaklMje M3a3uBa yOp3aHO CTapeme M HacTaHaK OpojHUX

XPOHUYHUX 00JIECTH, YKIbYyUyjyhH HEeypoAereHepaTuBHE U KapAHUOBacCKyJIapHe O00JIECTH, TyMOpe
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u uHpaamaropue 6onectu [55]. Heka mcTpaxkuBama ykasyjy Ja aHTHOKCHIATHBHA jEIMIbCH-A
CrpedaBajy HeypoJereHepaTuBHe nopemehaje HeyTpanucameM CIO00IHUX pajuKaia U OJUIaxy
WIM TIPEBEHHUPAjy OKCHIAIM]jy HaBeAeHUX Ouomorsekyna [56]. buibke cy moreHuujaiHu U3BOp
MPUPOJHUX AHTHOKCHJIAHAca jep cajapke (EHOTHA jeUbEeHha, Kao MTO Cy (EHOJHE KHCEIHHE,
¢dmaBonouau u tanuau [57]. Jlo caga cy crpoBeneHa OpojHa UCTpaKMBamba aHTHOKCHIATHBHUX
AKTUBHOCTH M30JIOBAHUX KyMapHHCKHX JIepUBaTa Kako OM Ce OKapaKTepucao aHTHOKCUIATUBHU
npopus OBUX MOJIeKyJa. YTBpPhEHO je Ja HEKH NMPUPOJHU KyMapHHHU YTHUYy HA HPOIYKLHU]Y
PEaKTHBHHUX BpPCTa KHUCEOHHKA W FHHXOBO IMPHKYIJbAKE M CMambyjy OKCHAATHBHA omTehema
HacTajia JejCTBOM Cio0oaHuX paaukana [48]. Buiie cryadja je mokasaio Ja OBH MPHUPOIHU
AHTUOKCUJIAHCH  HCIIOJbaBajy  BUIIECTPYKE  (PapMakojoOIIKe aKTUBHOCTH, YKJbY4yjyhu
AHTUTYMOPCKE, HEYPOIPOTEKTUBHE M aHTHHH(IaMaTOpHE aKTUBHOCTH KOje MOTY OUTH y BE3H ca
BUXOBUM aHTHOKCHIAHTHMM cBojctBuMa [58, 59]. Kopumhewmem komepuujaiHO M J1aKO
JNOCTYIIHUX MaTepHjajia, y3 JEIHOCTaBHY METOAOJOTH]y, MOryhe je CHHTeTHCAaTh HOBE
KyMapuHCKE aHaJore ca MOTEHIMjaJHOM aHTHOKcHaaTuBHOM akTuBHOmhy [60]. Ha mpumep,
(YHIIKMOHATU3AIM]jOM, a IIOTOM KOHJICH3AI[jOM alleThJI CaTUIMIHE KUCEIIUHE, y3 oAroBapajyhe
yCIIOBE peaKkilije MOIy C€ CHUHTETUCAaTH KyMapUHCKU JepuBaTu (3-eToKcukapOOHMII-4-

XHUAPOKCHKYMAapUH) KOjU UMajy U3paKeHY aHTHOKCHIATUBHY aKTHBHOCT (ciuka 5) [47].

OH
R COOH R COCH(CO,Et), R N CO,Et
(D, (D) (1)
—_— —_—
OCOCH, OCOCH, o) o}
1 R=H 3R=H 5 R=H
2 R=CH, 4 R=CH, 6 R=CHj,

Cauka 5. Cunresa 3-eTokcUKapOOHUI 4- XUIPOKCUKYMapHHa.

(Pearencu: (1) N-xumpokcubuzorpuason, N,N- murnukinoxexkcunkapooauamu, (1) NaH, auerwnn
masonar, (111) HClI/MeOH 10%.)

CBH OBH ITOJIAITM MITYCTPY]Y IMIHUPOK CHEKTap (GapMaKOJIOMIKUX W OMOIOMIKHX aKTHBHOCTH
KOj€ C€ MOTy IPHUIHUCATH KyMapuHUMa. EBUIEHTHO je 1a jeJHOCTaBHU KyMapWHH HCIIOJhaBajy
paznuunte GpapMaKoJIOUKe U OHOIOIIKe 0COOMHE, 0J] KOjUX HEKEe MOTY OMTH Of OTEHIIU]aTHOT

¢dapmareyTckor 3Ha4yaja. Huzak crerneH TOKMYHOCTH, IIUPOKO MPUCYCTBO Y UCXPAaHU U OMIBHUM
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MpenapaTiuM Kao ¥ PeslaTUBHO je(pTHHO J00Hjame Cy YHICHHUIE KOje YKa3y]y Ha 3Hayaj JaJber
UCIIUTHBAka KYMApUHCKHX JlepMBaTa W IHUXOBE Jajke NpuMeHe y Gdapmanuju. Moxe ce
3aKJPYYUTH Ja je OJl BEIUKOT 3Hadaja MOJU3amke CBECTH O KOPHCHUM e(eKTHMa MPUPOTHUX

AHTHOKCHJIaHACA U FbUXOBO]j 3aIITUTHO] YJIO3H.
3.4. Okcudamuenu cmpec u nepoxkcuoayuja 1unuoa

[lepokcupanuja numuma ce cMmarpa TIJIABHAM MEXaHHU3MOM KOjH j€ YKJbYYEH Yy
okcugaTuBHa omTehema hemujcKux CTpyKTypa Koja TOBOZAE 10 TOKCHYHHMX edekara U CMpTH
henuja. Ilepokcupanuja TUNUAa je CIOXKEH MpolLec KOjU YKJbydyje MPOIYKIHU)y CI000IHUX
pagukana ca paszapambeM MEeMOpaHCKUX JHMNHAAa U ociobahameM pa3sHUX JerpajallMoOHUX
mpou3Boja (AJIKOXOJM, aJeXHId, KETOHM, ajJKaHW W ecTapcku paaukann) [61]. hemujcke
MeMOpaHe W opraHelie cajpke He3acMheHe MacHe KHCEJIHMHE U CTAHO Cy W3JIOKCHE Pa3sHUM
Bpcrama omtehema, mpe cBera oj CTpaHe pPEAKTUBHUX KUCCOHWYHUX M a30THUX BpCTa.
OxcHuIaTHBHU CTpPEC MOJpa3yMeBa CTamke y KOM IMOCTOju aucOanmaHc mosehane mpomykimje
OKCHJaHaca WM CMameHe MPOAyKIMje aHTHOKcumaHaca [62]. Ilepokcupaija numuaa je
JaHYaHa peakiifja MHUIMpaHa U3/1BajaleM BOJOHNUKA. MOJIEKYICKH KUCEOHUK ce Op30 anupa Ha

YIJbEHHK PaJIMKall HACTA0 Y OBOM IIPOLIECY, IIPH Y€MY HacTaje epoKcupaaukain (ciauka 6).

I

—0O

Cauka 6. [ToyetHa (haza JunuIHE IEPOKCHIAIIN]E

dopmupame MEepOKCHpaaNKana JOBOAMW 10 IMPOM3BOIKE OPraHCKUX XHUAPOIEPOKCHIA
KOjU TpoIarannjomM, MOTy OJy3UMaTH BOJOHHUK M3 cienehe monuHe3acnheHe MacHe KUCETUHE.
Cno0oaHOpaguKaJICKa JIaHYaHA peakifja ce MOXKE MPEKHMHYTH KOHYTOBAamkEeM JBa CI000aHA

pamgdKaga WM je MOXE TNPEKHHYTH AaHTHOKCHIAaHC (Ha mpumep, ButamuH E) [63].
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[lepokcupanujoM nHIUAa J0J7a3d 10 CMambema (QIYHTHOCTH MEeMOpaHe, a MPOU3BOAU KOjH
HACTajy MEePOKCUIANN]OM HHXHOUPA]y CUHTE3y MPOTEHHA, XEMOTAKTUYKHX CUTHAJIA U aKTHBHOCT
ensuMma. [lojaBa nummaHe NepoKWaalyje yHyTap OHOJIONMIKMX MeMOpaHa je ToBe3aHa ca
npoMeHamMa y (U3HUYKO-XEMHJCKOM CacTaBy M H3MeHaMa OHMOJOmKHX (YHKIHja JWMHAIA
nporenHa. [lonmHesacuheHe MacHe KHCENMHE MMajy YJIOTy y cHaOaeBamwy henwje eHeprujom,
ylaze y CTPYKTypy MeMOpaHa, peryiuily BHXOBY (DISKCHOMIHOCT W MPOIYCT/BUBOCT,
y4ECTBY]y Y CHTHAJIHUM hellnjcKUM IyTeBUMa M YUECTBY]Y y ekcrnpecuju reHa [64]. Camum tum,
BUXOBOM TEPOKCHUAANMJOM JoJila3u 10 omrehema Ha TOTOBO CBUM HHUBOMMa hemmje.
HctpaxkuBama Cy IoOKa3ana Ja TEepOKCHIAIMja JHUMHIA UMa OWUTHY YJIOTy Yy NaTOTCHE3H
paznuuuTuX OoNlecTH, YKJbYuyjyhu HeyponereHepaTuBHe, HH(]IaMaTOpHE, HH(EKTUBHE,

KapanoBacKyiapHe u Oosectu Oyopera [65-68].
3.4.1. @enonu kao unxudbumopu TURUOHe nepoKcuoayuje

OxkcunoBanu jumnomnporenHn Mmane ryctuHe (LDL) mmajy areporena cBojcTBa Hpeko
(dbopMupama JMIHUIHUX NEPOKCHIA U BUXOBUX Mpoaykara. OxcuaatuBHo Moaudukodpanu LDL
MOTy J1ako (aronuuToBaTv Makpodaru npu uyemy Joia3u 10 ¢popMupama rneHacTux henuja xoje
CYy paHH MapKep pa3Boja aTepOCKIEPOMATO3HHX Jie3Hja. AHTHMOKCHAATUBHHM CTaTyC IUIa3Me U
LDL-a cy Baxne nerepmuHanTte y ocemsbuBocT LDL-a npema nepokcuaanmju [69]. Buramun E
(o-Toxodepon) je peHOTHH MOJCKYIT KOJH C€ YHOCH Y OpraHH3aM MPEKO XpaHe HIIH JUjETCTCKUX
CyIuIeMeHaTa, a Mrpa 3Ha4dajHy yjory y ornopuoctu LDL-a npema nepokcuaanuju [70]. Topen
a-Toko(epona U ocTanga OuUJbHA jeAMIbEHa, HAPOUUTO U3 rpyna (eHona U ¢(IaBOHOUAA, UMAjy
3Ha4ajHy yJOTY Yy 3aIUTUTH JUIUAHUX KOMIIOHEHTU O] OKCHJalMje, I1a CAMUM THUM HCIOJbaBajy

1 KapJAMOIPOTEKTUBHO JI€JCTBO.

deHoMM Cy aHTHOKCHIAHCH KOjH JeNyjy Kao JoHopu BomoHuka [71]. Oum pearyjy ca
nepokcupaaukamuma (Gopmupajyhu xuaponepokcuae npekuaajyhu nandany peakiujy. ROO

panuKaiM ce HeyTpanuily cienehom peaxiujom:
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OH o
ROO
" . + ROOH
R R

Cauka 7. Peakuuja nepokcupanukania u ¢peHona

I'enepucanu ¢GeHOKCH paauKan je BeoMa ctabuiaH 300r crocoOHOCTH Tpaljema BHIE

ME30MEPHHX O0JINKA:

(0]
¢ > B e
R R
(6]
ii +RO RO
/ \
-ROH
R OR

Cauka 8. Paznuuutu cTabMIIHU ME30MEpHU 00JIUIH (peHOKCHpaanuKaa

Py

Onpehene cryauje cy mokasaje MO3MTHBAH OJHOC KapIMONpPOTEKIUje ca rnoBehaHuM
yHOcOM (aBoHOWaAa U (eHoaa u3 xpaHe (JIyK, jabyke, 4aj, npBeHo BuHO) [72-74]. Cactojuun
IPBEHOT BUHA Cy MOCEOHO MHTEPECAHTHH 300T ,,Pparnyyckoe napadoxca ““, KOJUM j€ MOKa3aHo Ja
j€ CMPTHOCT 0J1 KOpPOHapHUX OO0JIeCTH KOJ| 0coba U3 jy)KHUX JenoBa PpaHIlyCcKe HHCKa YIPKOC
ucxpanu ca nosehannm ynocom mactu [74]. Ca apyre cTpane, y OBOj MONYJAIMjH CE PEAOBHO U

YMEpEeHO KOH3yMHpa I[PBEHO BHUHO INTO YyKa3yje Ha IMOBOJbHE €(eKTe KOHCTUTyeHaTa BHHA
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(campyxu BenuKky KoiuuuHy noaudenona, oa 1,0 mo 1,8 pg/ml) na kpBHe cynose. JlunonporenHu
MaJie TYCTHHE Y CBOM CIIOJbAILFbEM OMOTady Cajpxke Oo-TOKO(epos, TIaBHU JTHIO(GUIHU
AHTUOKCHJIAHC, JIOK C¢ Y YHYTPAIIHOCTH Haslaze KapoTtuHouau [75]. Ciio0omHu paauKaiu, mpeKo
MEPOKCUIAIMje TOJMHE3aCHNeHNX MAacHUX KHUCEIMHAa J0BoJIe 10 (OopMHpama JIMIMUJIHUX
nepokcuia. OEHONHNW aHTHOKCUIAHCH CMambyjy KOJUYMHY CIOOOJHHMX AalKOKCH M TIEPOKCH
pamukana penykyjyhu mx mo ankokcunma u nepokcuma. CaMuM THM, WMajy OWTHY yIOTy Yy
mpolecy mnepokcuanyje nunuaa. VcTpaxuBama Ccy mokasana na oapeheHu mnoaudeHOIHU
KOHCTUTYCHTH OMJpaka cy in VItro CHa)XHUjU 0] aHTHOKCcUIaHaca Kao mro cy Butamuuu C u E,
IITO HABOJHM HAa 3aKJbydakK jJa MOTY UMaTH U3y3eTHe 3amTuTHe edexre in Vivo [76]. Camum Tum,
O]l BEJIMKOT 3Hauaja Cy Jajba UCIHUTHBaKka AHTUOKCHJIATHBHHX Ji€jCTaBa OWJbaKa U HHbHUXOBHX

KOHCTUTYCHATA, HAPOYUTO OHHUX HCIOBOJbHO UCTPAKCHUX.

3.5. Cekynoapnu memabonumu dubaKka Kao u3eop HOGUX AHMUMUKDPOOHUX azeHaca

NudextuBae Gonectu cy jour yBek Bojehu y3pok MOpOMAMTETa U MOPTAIUTETA LIUPOM
CBETa, YNPKOC BEIMKOM HANpPETKy MEIUIIMHCKE TEXHOJOTHje W HayYyHHX Ca3Hamka o
WHQEKTUBHUM arcHCMMa W MeXaHM3MHMa HacTaHka WH(eKkTuBHHX Oonectu [77]. Hakon
oTKpuha mpBOr aHTUOMOTHKA, NMeHUIMIUHA 1929. rogauHe, AOHUIO je 10 peBodylLHUje pa3Boja
aHTUOMOTHKA y MOJEPHO] MeTUIIMHUA. Mel)yTum, y NpoTeKInx HEKOJIMKO JeleHHuja JOMUIO je 10
nmopacrta riobaiHe MHIUIACHIIE PE3UCTEHIIM]je MUKPOOpPraHu3aMa Ha aHTUMUKpPOOHe areHce [78,
79]. PesucreHnumja MUKpOOpraHM3amMa Ha areHCe KOjU Ce TPEHYTHO Hajla3e y ymoTpeOH je cBe
Beha ma ce Hamehe mnoTpeba 3a KOHTMHYUPAHUM IPOHATACKOM HOBHUX, AHTUMHKPOOHUX
jemumema [80]. IlpupoaHu OWBHM MPOM3BOAM Cy CE€ BEKOBUMa KOPHUCTHIN Y JiCUCHY
pa3nmuuuTHX OonectH, ykbydyjyhu u uHpexktuBHe [81-84]. Ilopem CHHTETCKMX MOJIEKyIa,
MPUPOJHH TIPOM3BOJM CE€ jOII yBEK CMAarpajy TJIAaBHUM H3BOPOM HOBHX W WHOBATHBHUX
TepanujCKuX areHaca ca IIMPOKUM CIIEKTPOM JejCTBa, yKJbyuyjyhu um 3apasne Oomectu [85].
Mely caBpemeHMM aHTU(YHTAIHUM areHCHMa, KOjU Ce JlaHac Hanasze y ynotpeou, oko 40% cy
nopeksioM u3 npupoe [86]. [Iponanazak HOBUX aHTUOMOTHKA YKJbYYYje CKPHHUHT CEKYHIAPHHX
OMJbHMX MeTabOoJIMTa M WCIOJbaBakhe HUXOBE (DapMAaKOJIOIIKe aKTUBHOCTH MpeMa MaToreHNMa.
[Tpupoauu npousBoaM MpescTaBibajy obehaBajyhu u3Bop cpejacTaBa MIUPOKOT aHTUMUKPOOHOT

JiejcTBa KOja C€ MOT'y HCKOPHUCHTH Yy JAM3ajHY HOBUX aHTHOMOTHKA, Kao CYIUIEMEHTH
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aHTUOMOTHIIMMA WJIM Kao CpelICTBa 3a Je3WH(EKINjy U CIpeyaBame MIUpeHma OTIOPHUX

MUKPOOHOJIONIKKX cojeBa [87-89].
3.6. TAKCOHOMMUJA, JTUCTPUBYLIUMJA U OITUC POJA DAPHNE
3.6.1. Takconomuja u oucmpuodyuuja

Takconomuja poga Daphne je Bpio cioxkeHa ¥ KOMIIMKOBaHA 300T IMOCTOjamba BEIUKOT
Opoja Bpcta u moaspcrta. Pox Daphne mpunama damumiuju Thymeleaceae koja oOyxsara 44
ponosa ca npubimxkao 500 ousbHEX BpcTa [90]. IlpumapHu meHTap €BOJIyIMje OBOT poja Ouiia
je Kuna [91]. Pox oOyxBara 95 Bpcta koje cy yriaBHOM aucTpuOyupane y Esporw,
cyorporckom ey Asuje, CeBeproj Adpunu u Aycrpanuju [92, 93]. ITojenune Daphne Bpcre
Cy €HJIEMUYHE M jaBJbajy ce caMo Ha oapehenum nokamureruma. ¥ ¢uopu EBpomne, 1o cana je
eBHJICHTHPAHO MPHUCYCTBO 17 Bpcra oBor pona [94]. Takconomuja poma Daphne ce ormena y

cienehoj momenu:

Tabdena 1. dunorenercko crabno poxa Daphne

TakcoHomMcka KaTeropuja Takcon
[lapctBO Plantae
Pazneo Magnoliophyta
Knaca Magnoliopsida
Pen Malvales
damunuja Thymelaeaceae
Pon Daphne

3.6.2. Onuc ouwnux epcma pooa Daphne
busbke u3 poma Daphne cy manu »OyHOBH Min HECKO JpBehe ca peTkum rpanama [91].

Hpe;[MeT HUCTpa)XUBama OBC JOKTOPCKE ):mcepTaque Cy Tpu BpPCTC OBOI' poda cCa
cranuinreM Ha teputopuju Cpouje: Daphne blagayana L., Daphne cneorum L. u Daphne alpina
L.
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3.6.2.1. Daphne blagayana L.

Daphne blagayana L. (pemeHuk, TMKOBAII, OIIYTHHK, jePEMUYAK) j€ IPBHU IIyT OIKCAHA O]
cTpaHe ciaoBeHaukor Ooranmyapa XeHpuk Ppeyep-a 1837. roamue [95]. To je 3um3eneHH
BUIICTOJUINHN TOJIETIIA T'PM, )KYTOOEITNX MUPHIIJbAaBUX LBETOBA, BUCHHE 10 30 meHTHMeTapa

(cnuka 9) [96].

Cmmka 9. Daphne blagayana L.

D. blagayana je pacmpoctpamena y 3anaganum aeaoBuMa CpOuje u mpocToprMa OMBIIUX
JYTOCIIOBEHCKUX peryonnka, npocropy Anbanuje, byrapcke, Pymynuje, I'puke u Uranuje [97-

99].
3.6.2.2. Daphne cneorum L.

Daphne cneorum L. (1ipBeHH yCKOJIMCHHM JIMKOBAII, IIPBEHU jepEMUYAK) j& 3UM3EIICHU TPM
BucuHe 10-40 mnenTumerapa, AYrWX, TaHKUX W TJIATKUX TrpaHa. JlucroBu cy jajacTw,

Hau3MEHUYHH, cenehu, KOXKacTh U KPYTH, ca TOPHE CTpaHe TaMHO3EJIEHH, IIaTKU U CjajHH, JTOK

22



Mupocaas Cospauh Jokmopcka ducepmayuja

Cy ca JOlk€ CTpaHe 3eJIeHKacToIuiaBu. LIBeToBu cy pyxkuuacto-0esie 60je U MpujaTHOr MHUpHCcA

(cnuka 10).

Camka 10. Daphne cneorum L.

OBa Ouspka je pacmpocTpameHa Yy 3amlajHoj, LEeHTpalHo] W ucTtouHoj EBpomnw,
Cpenozemiby, Manoj A3uju, a y Hamioj 3eMJbH ce Moke Hahu Ha TutannHama Pram u CyBoj

IUTAHUHE Kao 1 peruony Pamike [100, 101].

3.6.2.3. Daphne alpina L.

Daphne alpina L. je ycmpaBan, nuctomaanu >xOyH BucuHe ox 20 g0 50
1eHtuMerapa. 1lBetoBu cy 3eneHkacto Oenu, rpynucand y nsactu (ciamka 11). JaBma ce y
npegeny jyxxHe u reHtpanrde Espore. Ha HammM mpoctopuma ce Moke Hahi Ha BHCOKHAM

IUIaHWHaMa [eHTpaHe u jyrosamnaane Cpouje [101, 102].
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Camka 11. Daphne alpina L.

3. 7. BUWBHE BPCTE POJIA DAPHNE: ®APMAKOJIOIIKW CKPUHUHI' H
YIHOTPEBA Y TPAAUIIMOHAJIHOJ MEJUIINHAU

busbhe Bpcte poma Daphne Hanase nmpumeHy y TpaaulMOHATHAM METO/aMa Jeuea, a
HApOYHTO Cy 3acTylsbeHe y KHHECKO] TpaJWIMOHAIHOj MEIUIMHH Kao M TPaJUIHOHAITHO]
menuiau Tporickor aena Adpuke [103]. Takolhe, crmpoBeneHo je mocra MCTpaXkuBama Koja
yKa3yjy Ha OMOIOTEeHIMjall OBUX BPCTa Kao M3BOP (PapMaKOJIONIKM aKTUBHUX JeIUI-EHAa U KOja
yKa3yjy Ha BEJIHMKH 3Hauaj OBOT poja 300T MCIOJbaBamka MEIUIIMHCKHUX JIejcTaBa U OMOJOUIKHX
akTUBHOCTH. [lo cana je uctpakeHo OiM3y IMOJOBHHE OMJbaka OBOT POAA ajH M Jlajbe MOCTOjU
BEJIMKM TIOTCHIMjaJl HMCTPaXKMBamka y LUbY MPOHATAKEHa HOBUX IMPHUPOJHUX OMOAKTUBHHX

moJiekyia [104].

Daphne oleoides. Kopen D. oleoides ce kopucTu kao mypratus, a KOpa W JIMCTOBH Y
TpetMany omrehema koxe u umpeBa. MH(DY3 nucToBa 0OBe OMIBKE CE KOPHUCTH Yy JICUCHY

roHopeje u adcreca [105]. Hagzemuu aenosu D. oleoides ce kopucTe y TypcKoj TpaaIuIlHOHAIHO]
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MEIUIMHY 32 JIeYeHhe peyMaTcKuxX 0oJioBa, tymOara u mnoBuineHe temmnepartype. Excrpakru D.
oleoides mokasyjy antunndiaamaTopHa u aHtTutymMopcka aejcra [106]. McrpaxuBamem Yesilada
u cap. (2001) moka3zaHo je Ja aKTMBHE KOMITOHCHTE M30JIOBAHE M3 OBE OMIbKE, TeHKBaJaQHUH U
1,2-nexunponadHETOKCHH Cy IpUMapHe OWOAKTHMBHE KOMIIOHEHTE KOj€ CHa)XHO HHXHOUpAj]y

IIUTOKKHE O] KOJUX 3aBHCH aKTHBHOCT Makpodara [107].

Daphne genkwa. IlsetoBu D. genkwa ce kopucre Kao IHYPETHK, aAHTHUTYCHK,
€KCIIEKTOPaHC, aHTHUKAHIEPOreHo U aHTuuH(IaMmaTopHO cpeactBo y Kuneckoj n Kopeanckoj
tpamuiroHanHo] MeaunuHu [108]. V' kuHeckoj TpaauIMOHANaHO] MEAMIMHHU, 1BeToBH D.
genkwa ce xopucTH 3a yOiaxaBame cuMnToma peyme. HoBuja ncTpakuBama Cy mokasana jaa
useroBn D. genkwa, koju yriaBHOM caapke (DJIaBOHOHMIHA jeOHEbEHA, HCIO0JHABAjy
aHTUHH(IaAMATOPHY, aHAJITETCKY U UMyHOMoys1atopHy akTuBHOCT [109]. IlBeroBu D. genkwa
cy Ooratu ¢uaBoHomanma. draBoHOMTHA (paKiMja W30J0BaHA W3 IIBETOBA OBE OMJBKE, KOjY
YUHE JYTCOJUH, allMTCHUH, XUIPOKCUTCHKBAHUH M TCHKBAaHWH, MOKa3yje 3HaYajHE TepamujckKe
edekTe KoJ UHIYKOBAHOT apTpUTHCa Ha MUIIIEBUMA, 0€3 OUUTIIeTHUX HexXebeHnX edekara. OBaj
aHTHpPEyMAaTOMJAHU e(deKaT ce MOXKe MPUMUCATH AHTHOKCHIATUBHO] M WUMYHOMOJYJIATOPHO]
aKTUBHOCTH Ka0 ¥ MOJYyJIAINj1 BUCKO3HUTeTa KpBU. OBakaB edekat oBe rpyre (IaBOHOUIa MOXKE
Hah¥ MoTeHIMjaIHy TepanujcKy IPUMEHY KOJ MallijaHaTta ca peymaroujHuM aptputucom [110].
MeTaHOHH €KCTPaKT IBETHHX Mymosbaka D. genkwa mnokasyje WHXHOUTOpHH edekaT Ha
npoaykiujy azor MoHokcuaa (NO) koju uma OUTHY YJOTY y HEYpOTPaHCMHUCHjH, peryJaiuju
KpBHOT TIPUTHCKa M 0oJ10pamMOeHnXx MexaHu3zama henuje. Mehytum, meroBa HEKOHTPOJIMCAHA
MPOYKIIMja JIOBOJAM 10 HacTaHka WHGamaropHux Oonectu. Cmamemem npoaykiuje NO ce
o0jammaBa aHTHUH(IAMATOPHO JIEJCTBO METAHOJCKOT €KCTpakTa IBETHHUX Tmymnoskaka D.

genkwa, oJJHOCHO KOHCTUTYyeHaTa Koje caapxu [111].

Daphne odora. ¥V TpamumnuoHanHoj KMHECKO] MeOMLMHH, KopeH Owspke D. odora je
KopuinheH 3a jedewme 00J0Ba y CTOMaKy, MOJPHIIA M yjela 3MHja OTPOBHUIIA, TOK Cy JIMCTOBH

KopuInheHu 3a Jieuee abcueca u Heypairuja [112].

Daphne acutiloba. Kopen u xopa 6mmke D. acutiloba ce y kuHECKOj TpaauIIMOHATHO]
MEIUIIMHY, TT0]] UMEHOM ,,JiN Yao dai* kopucTe 3a jieuermhe MOApHIIa i CKpodyie (TuMbaaeHuTIC

[IEpBUKATHIX YBOPOBA IMOBE3aH ca TyOepKyno3om) [113].
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D. feddei, xoja cagpxwu monudyHKIHOHE AUTEpIIcHE AadHAH THIIA, TOPEa UPUTHpajyher
JejCTBa Ha KOXY, IMOKa3zyje M KOPHCHA JejcTBa, Kao INTO CY HMYHOCTHUMYJIATUBHO U

aHTUHeoIUIacTHuHO [114].

Daphne gnidium. ¥ napoanoj menuiuan, nHdpy3 auctoBa ousbke D. gnidium ce kopuctu
Ka0 XMIOTJIMKEMUYHHU Tpernapar U 3a Jieuewmhe Oosiectn koxke. OBa OMJbKA Ce TpPaIUIMOHATIHO
KOPHCTH Kao CPEJICTBO 3a 00jemhe y TEKCTHIIHO] MHAYCTpHUju. MehyTum, ynotpeba oBe OMIbKe ce
cMarpa OmacHOM, 300T HCIOJbaBamkba TOKCHYHOCTH. bbeHa ymorpeba Moxe na JoBene A0
rinaBoOoJbe, OJeuIa, PXTaBUIle, OTOKA YCTa U yCaHa, KOHBY/3Hje ma u cMpTh [115]. Ananuzom
METaHOJICKOT eKcTpakara rpanyuia D. gnidium, mokasaHo je 1a eKcTpak HCIioJbaBa BeoMa J100py
AHTUMHUKPOOHY aKTHBHOCT, HapouuTo mpema Oaktepujama Bacillus lentus u Escherichia coli,
JIOK CKCTPaKT HHUje I0Ka3a0 AHTUIJbMBHYHY aKTHBHOCT. JladHeTwH, reHkBanuH u 2,5,7,4'-
TEeTpaxXuIApOKCH (hIaBaHON Cy jeqUbCHha U3 eKCTpakara Koja Cy IoKaszajia Hajjauy aKTHBHOCT

[116].

Daphne retusa. Osa 6mbka je aeo “Zhu Shi Ma” kuHecke TpaAWIMOHATIHE METUIIMHE U
KOPHCTH C€ 3a JIeUeHhe peyMmMaTH3Ma, CMambUBamke OTOKa W 0Ooyia KOJ MpHjanu3Ma, 0K HheH
€TaHOJICKM EKCTPAaKT IMOKa3zyje aHTUUH(IAMATOPHY U aHTHAHAJITETCKy aKTUBHOCT. Pe3ynratu
UCMIUTHBAaka TOKCUYHOCTH €TaHOJCKUX ekcTpakTa D. retusa Ha mmieBnMa cy moka3ajill HHCKY
TOKCHYHOCT mTO 00e30ehyje ¢hapMakoomKy OnpaBIaHOCT TpaJAWIIMOHAIIHE YIOTpeOe OBe

OuJbKe y TpeTMaHy HH(IaMaTOPHUX U OOMHHX cTama [117].

Daphne mucronata. Kopuctu ce y TpaauI[HOHAIHO] MEIUIMHUA 3a JICYCHE TyMopa U
obossema koke [118]. BoaeHo-eTaHOJCKH EKCTPaKT OBe OMJbKE IOKa3yje IIMTOTOKCHYHY
aKTHUBHOCT, moceOHO Ha hemujckuM nuHMjamMa paka jaojke. ExcTpakT Takole mnokaszyje u
aHTHJICYKEMHUYHY akTUBHOCT HapouuTo Ha U937 hemmjckum nmuaujama. ETanonckn excrpaktu D.
mucronata moka3syjy aHTHMUKPOOHY akKTUBHOCT ITpeMa rpam nmo3utuBHuM Oakepujama (E. coli u

S. aureus) [119].

Daphne pontica. Excrpaktu pazmuumtux genoBa Owsbke D. pontica ucnospaajy

aHTUMH(IAMaTOPHY ¥ aHTHHOLMIICTITHBHY akTHBHOCT [120].

Boneno ankoxonmuu exctpakT D. mezereum je mokazao aHTUICYKEMHYHY aKTHBHOCT Ha

P-388 nmumdountHuM hennjama mumieBa. AKTUBHO jeIUCHE, ME3EPEHH, KOj€ j€ N30JI0BAaHO M3
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OBe OMJBbKE, TTOKa3aJIo je 3HayajaH MHXUOUTOpHU edekara npoTuB P-388 u L-1210 tuna henuja

KOJI MHIIIEBa 000JIENHX O] Jieykemuje y 103u ox S50 pg [121, 122].
D. giraldii ncriospaBa apmakoIoniko aejcTBo xemocraTrka [123].

Daphne altaica. Kopuctu ce y Kuneckoj TpaauiioHaTIHO] MEUIIMHA KOPUCTHU Y JICUCHhY
KaHIIepa jefmbaKka U JKelylla, TpaXxeuTuca, rpo3HUIIe, yIale Tpia, yjeaa 3Muje, a KOPUCTH ce U
kao aHturycuk u guadoperuk [124]. Exkcrpaktm kope D. altaica wucnospaBajy
aHtunpoiandepatuBHn  epekar ma Cce  MOTy CMaTpaTd  [OTCHIMjATHUM  H3BOPOM

AHTUKAHIIEPOTeHHX cyrncTaniy [125].

D. papyracea, ogHocHo (hIaBOHOMIHA jeAHICHA KOja C€ Halase y H0j, UCIO0JbaBajy
CemaTMBHH M XUNOTCH3WBHU edexar [126]. HbeHH eTaHOJNCKH EKCTPAaKTH TOKa3yjy jako

IUTOTOKCHYHO JiejcTBO [127].

Daphne acutiloba ce y TpaauinoHaaIHO] MEAUIIMHN KOPUCTH 3 JICUCHE PaHa U MOJIPHIIA

[113].

Meranosncku ekctpakt D. acuminata ucrosbaBa XMIIOTEH3UBHO M KapJUOTOKCHYHO
nejcteo [128].

Exctpaktu D. papyracea, oqHOCHO (1aBOHOUIM KA0 IJIABHU KOHCTHUTYEHTH, UCIIOJbaBa]y
CeIaTHBHU U XUnoTeH3uBHH edekaT [129)]. ETaHOICKH eKCTPaKTH OBE OUIBbKE Cy MOKa3alH

3HA4ajHy aHTUTYMOPCKY akTHBOCT [127].
3.7.1. Toxcuunu epexkmu epcma pooa Daphne

Pojenune Bpcte u3 poga Daphne, xao mro cy D. laureola, D.mezerum u D. gnidium cy
M3y3€THO OTPOBHE, YKOJHMKO ce yHecy per 0S [130]. TokcuuHa jenaumerma ce Hajlaze y CBUM
JienoBUMa OHMIJbKE, KOpH, cTaliy, JIMCTOBMMA, a Hapo4yuTo y OoOuiiama. CHMOTOMH TpOBama
NPUIMKOM HHTEPHOI YHOIIEHa Ccy OpOjHH a YyKJbYydyjy: IJ1aBoOoJby, moBpahame, MpOJUB,
JPXTaBHILy a y TeKHUM CITydajeBHMa TpOBama Moke Johu 0 kome u cMpTH. (131) Hapouuto cy
oracHa TpOBama JIele, YKOJIMKO J0he 10 MHTECTH]je CBEeXUX 000uIa oBux Ousbaka. OTPOBHOCT
OBUX OMJbaKa MOTHYE O] jeJIMICHha KOMIUIEKCHE CTPYKType- Me3epenHa U naduerokcuna [132,

133] (cnuka 12).
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Ta(pHETOKCHH ME3epEenH

Cmmka 12. Ctpykrype TokcuyHux Metabonuta y Daphne Bpcrama

CHGI_II/I(bI/I‘lHI/I AHTUJOT 3a JICUCIHHEC TPpOBAhbd OBUM OmJpKaMa He HOCTOjI/I, Beh ce KOPHUCTC OIIITC

METO/Ie ICTOKCHKAIIH]C.

3.8. XEMMJCKU KOHCTUTYEHTHU BPCTA POJA DAPHNE U BbBHUXOBE
BUOJIOIKE U ®PAPMAKOJIOIIKE AKTUBHOCTH

HcTpaxxknBama NOCIEIHUX TOAMHA yKa3yjy Ha BEJIUKU NOTEHIMjaTHU (HapMaKOJIOIIKH
3Ha4ya] TojeqMHMX Bpcra W3 poma Daphne [106, 108, 110, 115, 120]. [locanamimum
UCTpaKMBamkUMa je yTBp)EHO IMpHCYCTBO MOJIEKYJa W JepuBaTa KOJU MpPUINANajy pa3inuuTUM
KjlacaMa CeKyHJIapHuX werabonuta. IlpucytHu cy KymapuHM M KyMapHHCKHM JI€pUBaTH,
paznuuuta (QeHomHa jenumerma, (IABOHOMAM M (UIABOHOMIHHU JEpHBATH, TEpPHEHU
(ceckBUTEpIIEHH, TUTEPIICHH W TPUTEPIICHH), TUTHAHU ¥ JIMTHUHU. 3Ha4a] U MHTEPECOBAmbE 32
ouspHe BpcTa U3 pogaa Daphne je cee Behu 300r nHbOpMaIja, HAPOUUTO TOOUJCHUX Y HOBUjUM
UCTpaKMBamkUMa, KOje yKa3yjy Ha OpojHa KOpUCHA METUIIMHCKA JIejCTBa OBUX OMIJbaKa KOja MOTY

OUTH OJ] MOTEHIUjaTHOT KJIIMHUYKOT 3Havaja.

3.8.1. Kymapunu

Jenan on npBuX M3050BaHMX MeTabonuta (Tpuaecere roguHe XX Beka) j€ KyMapHUHCKH
xerepo3u] AadHHH, Yuje je MpUcycTBo norepheHo y Hekonmko Bpcra poxa Daphne [134]. On
Tajla je OTKPUBEHO MpHCYCcTBO Beher Opoja KyMapWHCKUX JE€pHBaTa y OBHUM BpcTama, KOjH ce

Haja3e Kako y OOJMKY arjiIikoHa, TaKO M y OOJIMKY XETepO3HJIHO Be3aHuX mertabonuta. Koj
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Bpcta poga Daphne je mo cama oTkpuBeHO NpPUCYCTBO OKO 50 KyMapHHCKHX METabOJIHUTA.
[IpucyTHU Cy jeTHOCTaBHU KyMapWHU Kao M JUMEPHH U TPUMEPHU KyMapuHCKU AepuBatu. On
jenHocTaBHUX KymapuHa y Daphne Bpcrama jaBibajy ce: madHETHMH W HETOBH TJIMKO3UIHO
Be3aHu obOmunu (madHeTuH-8-f-rnyko3un, nmadHUH W gadHe3una), ymOenudbepoH H
anermrymoenudepon [116, 134-136]. Ipumepu mumepuux (biS) kymapuHa NPUCYTHHUX Y OBHM
Ouspkama Cy: pyTapeHCHH, aeMeTHigadHOpPEeTHH-/-O-TIyKo3ua, HadHOPETHH (THMENION) u
nadpueperycun A [104, 109]. dadHopernH moOKazyje n00pYy aHTHTYMOPCKY aKTHBHOCT.
HcnospaBa edekar Ha 3aycTaBibambe NemujCKOT IUKIyca JbYACKOT ocTeocapkoma y I'2 ¢a3u u
nokpehe amonrto3y npeko kacmasa-3 3aBucHor nyta [137]. dadbuoperycun b (u3omnoBan u3 D.
retusa) u TpuyMOEIHH CYy TPUMEPHH KyMapHHCKHA METabOJIMTH PUCYTHH Koj Bpcta D.mezerum
u D.oleoides. labHoperycuan A u b moka3syjy antuokcumatuBHo aejctBo [104]. Crpykrype
Hajuerthe IPUCYTHUX jeIbCHba KyMaprHCKe npupojae y Daphne Bpcrama npukasaHe Ha CIUIH
13.

29



X X
CH,
\ HO O o
OH O (@) \ o
OH (0} 0
OH (@) o
aneTmrymoenudepon OH
nadHETUH nadHuH
OH
nadHeTHH-8-B-rIyKo3u
HO
X
\ HaG :9 . \
OH 0 o) o (
€CKYJIETUH HO
H3CO O (0) (¢}
apeHCHH
X HOH,C pyTap
% .
nadHe3u
/
Jla(bHepeTyan A
OH
HO.

O
HsC

OH

ymbenudepoH

OH HO (0] H3CO (¢]
H X N
H
HO —Q 0 o o HO o o
HO H |
H OH @ o
R
°© o
napHOPETUH (TUMEIION) N
TPUYMOEINH

neMeTunaapHOpeTuH- 7 -O-TIyKO3U ]

Camka 13. Kymapunu u kyMapuHCKH JepuBaTh nmpucyTau y Daphne Bpcrama
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3.8.2. Daasonouou

Jlocaanimb M HCTpaXMBakbUMa je MOTBPHEeHO MPUCYCTBO (IIaBOHOUA U (IIaBOHOUIHUX
JepuBaTa y pa3IMuMTUM JejoBuMa Ousbaka u3 poma Daphne. TlpucyTHu cy arjimkoHH
jemHocTtaBHUX (1aBOHOMA, (DIABOHOUIHH XETEPO3UIH, H30(IaBOHOUIU Kao M JaHOIOPUHH U
BUMa ciuud  cnupoOudiaaBoHouau. O jemHOCTAaBHHUX (IaBOHOMJA WACHTH(PUKOBAHA CYy
cneneha jemumbemba: aUTeHUH U BErOBU XETEPO3UAM (amureHuH-/-O-TIyKO3UI U allureHuH- /-
O-TyKypoHU), TeHKBAHUH U XUJPOKCUTEHKBAHWH, OPUCHTHH U U300PUCHTHH, JTyTeoIuH 7-O-
rIIyKo3u ] (UMHAPO3U[), KBepUETUH-3-O-TiaykKo3ua U reHkBaHuH-3-O-f-D-mpumseposua. On
n3oduiaBoHouAHUX MeTtabonuTa y Daphne Bpcrama jaBiba ce 5,7,4'-TpuXuapoKCcH-u30¢I1aBaHOH-

2-om [109, 110, 112, 116, 138]. BbuxoBe cTpyKType Cy IpHUKa3aHe Ha ciaunu 14.
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I'enxBanus (R = CHj) XuapokcurenkBanut (R = CHg,

Armmrenns (R = OH) R,=H)

AnureHuH- 7 -O-TIIyKOo3u OpuentuH (Jlyreomun 8- of OI'jI

(R = riryko3a) TITYKO3U) SOOPHEHTHH
AnureHnH- 7 -O-TIIyKypOHH/T (R =H, Ry=riryxo3a)

(R = rmykypoHu) Hunaposux (JIyreonun 7-O-

riyko3un) (R = rmykosa, R;=H)

OH (¢}

KBEPLETUH -3-O-TIyKO3UJ

OH
OH o)
OH
HO o OH
5,7, 4'-TpuxuipoKcu-u30¢IaBaHOH-2-011 Wk AR

Cauka 14. Hajuemhe 3actynsbena (aBoHouaHa W W30(IIAaBOHOHIHA jeauiberba y Daphne

BpCcTaMa
3.8.3. Bughnasonouou (cnupoougnasonouou)

JapHOmOpMHU M WHUMaA CIMYHU OUQIABOHOWIU, TCHKBAHOJIMW M JapHOPUTHHHU, CY
crieupUYHA CEKYHIApHH MeTaboNuTH npucyTHu y Gamunuju Thymelaeceae xoju caapxe 2,3-
¢yHKIMOHATN30BaHy OeH30¢ypaHcKy rpymy (ciuka 15). lapHomopun A je mpBHU MyT U30JI0BaH
n3 O6uspke D. odora m yrBpheHo je nma mcnoseaBa OpojHY OHMOJIOIIKY aKTHBHOCT YKJbyuyjyhu
WHXUOUIHM]Y o- riayko3ugaze, K+-ATP waxubunmjy, antu-XWUB akTuBHOCT, aHTH(YHTaTHY H

HHCCKTULIUIHY aKTUBHOCT, 12- muIookcureHasa u IUKJIOOKCHI'€HAa3a I/IHXI/I6I/ITOpHy AKTUBHOCT U
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anTuTyMopcky aktuBHOCT [139, 140]. ITopen naduomopuna A u3 ekcrpakara 6msbke D. odora
usosioBanu ¢y u papHogopunu b, 11, E, @, ', X, U, J, K, JI [141]. Metanonckuu ekcrpak D.
acutiloba canpxu nadpuomopune M u H [113]. CriupodudaaBononau, renkBanosn b u 1 kao u

jyanxyanuH (3'-XHIpOKCUIeHKBaHUH-5-O-TayKo3u ¢y u3zonoBanu u3 D. genkwa u mcmosbaBajy

[IUTOTOKCHYHO J1ejcTBO [142].

Haduomopun L[ (R = H)
HNadbuonopun A (R =H) Hadnonopun U (R = OH) I'enkBanon A
Haduonopun b (R = OH)

Hadpnonopun E (R1= OH, R,=H)
Haduomopun I' (R;= OH, R,= OH)
o

I'enxBanon b
I'enxBanom 11

Cauka 15. budaaBononaau cexyHaapuu metadbonutu y y Daphne Bpcrama
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3.8.4. Tepnenu

[Topen ¢naBoHOMIa M KymMapuHa, TEPIEHCKH CEKYHJApHU METaOOJHMTH C€ BPJIO YECTO
jaBJbajy Kao KOHCTUTYCHTH pa3JIMuMTUX JejoBa Ouspaka u3 poga Daphne. Mono u ceckBu
TEPIICHCKA jeNhCiha Hajuyemhe yiia3e y cacTaB €TepUYHHX YJba JIOOMjEHHX W3 IIBETOBA OBHX
Bpcta najyhu um kapakrtepuctuuan mupuc [143]. Kao TeprneHCKH KOHCTUTYSHTH EKCTpakaTa

n0OMjeHUX U3 OCTAJNX JIeJI0Ba OBHX OMJbaKa jaBJba]y AUTEPIICHH U TPUTEPIICHHU.
3.8.5. Ceckeumepnenouou

Haduaypanonmu (A-1l) cy OMOAKTHBHM TPHULMKIMYHU CECKBUTEPIEHH Koju cy 2014.
roauHe u3onoBanu u3 D. aurantiaca (ciuka 16). 3a caaa je MCUTaHA HUXOBA HHCEKTHIIUIHA
aKTUBHOCT, KOja j€é Ha 3HAYajHOM HHBOY, Ma MOTy Hah¥W NpUMEHYy Y 3alITHUTH Ousbaka O
IITETHUX WHCEKaTa Kao HETOKCHYHA, Oe30emHa w OmopasrpajvBa alTepHATHBA CHHTETCKHM

nectunuanMa [144].

1
(

3\ ? F\ o

Tl

OH

HNaduaypanona A HNaduaypanoin b HNadnaypanomn 1]
Cauka 16. Ctpykrype napuaypaHosa

3.8.6. lumepnenu oagpnanckoz muna

JlureprieHCcKn ecTpu nadHaH TUNA Cy TNPBEHCTBEHO H30J0BaHM W3 OWIbaka Koje
npunanajy ¢ammimju Thymeleaceae a camMo HEKOJIUKO WUX je OTKPUBCHO y OMJbKaMa U3
dammnuje Euphorbiaceae. PpencraBipajy TJaBHM THII TMO3HATHUX OWJPHHX OpTOecTapa |
UCTOJbaBajy OpojHe OMOJIOIIKE aKTUBHOCTH: IIUTOTOKCHYHY, HEYpOTpO(HY, KOHTpPALEHTHUBHY,

HHCEKTHIIUIHY, aHTUXUIOrTuKeMuuny U anTuXMB [145-147]. V oBy rpymy MoJjeky/a craaajy
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1 aKyTiioouHu (YKymHO 12 OTKpHBEHHX ), KOjH ce Hayaze y HekuM Daphne Bpcrama, kao miro je
D. acutiloba. Axkyrunobunu ucnospaBajy 3HadajHy antuXMB akTuBHOCT, TIpH YeMy Hajjaqy
aKTUBHOCT HMCI0JbaBa akyTmiiooun I'. Takolhe, ucrnospaBajy v 3Ha4ajHy HUTOTOKCUYHY aKTHBHOCT
HCIIUTAaHY Ha 5 XymMaHux Tymopckux henujckux nuauja (HL-60, SMMC-7721, A-549, MCF-7 u
SW480) [148]. Jyauxyaaun (madHaHCKH auTeprieH) je Oenu aMop(dHHU Mpallak M30J0BaH U3
usetoBa D. genkwa [142]. Pokasyje aHTUTYMOPCKY aKTHBHOCT TaKO IITO HHXHOMpa pacT henuja
paka tuiyha 1 moxe Hahu noteHuuMjanHy ynorpeOy kao xemorepaneytuk [149]. ['enkBanadhuuH
je nadHaHCKM JWTEPIIEHCKHM ecTap Kkoju je wu3onmoBad wu3 D. genkwa. HcnospaBa
AHTHHEOIUTACTUYHO JEjCTBO MpeMa JHHHjamMa JIeyKEeMHUjCKUX henuja U UHIUKYyje amomTo3y
tymopckux henuja xoxke [150]. Ha cnumu 17. npukasaHe cy CTPyKType AUTEPIICHCKUX ecTapa

nadHaHCKOT THIIA KOjU ce Hajuenihe jaBibajy y Bpcrama poaa Daphne.
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2,
", ftille)

life]

= NN
OOC\/\Ph

R OO NN
OH

R= 0oc—vPh

aKyTWwIoouHu 6 u 7, BUKcTpoemua paxtop M1 u
TCHKBaHUH &

R,= 00C-Ph

R,= OAc

N VS e VN

JYaHXyaJHH, KHPKUHHH, er3oekapua daxtop Oy,

€r30€KapuaToOKCuH, 14'-TeTpaxuIpoxypaToKCUH
o

THUAUTPUH, THUAUAWH, THUAULUH

rauauiatue (R=0OH)

s ranamiatil- 20-nanvurar (R=0OCO(CH,)14CHs)

renkBasapuuH-20-nanmurar (R=0OCO(CH,)14,CHj)
Cauka 17. CtpykType quteprneHa qagHaHCKOT THIIA
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3.8.7. Tpumepnenu

PeHTAlMKIMYHA TPUTEPICHOUIN, TapakCepos, TapaKCepOH M TapakCesaoy arerar cy
usonoBanu u3 D. papiracea [127]. ITopen oBuX jeaumbema, KO HEKUX BpcTa M3 poaa Daphne

noTBpheHo je mpucycTBO U ciefehux TPUTEPIEHCKUX: YpCoiiHa KUCEINHA, [S-BUCKOI (JIyreon),

Kao u o 1 f amupuH [126, ]. Bbuxose cTpykType npukaszane cy Ha ciuiy 18.

0- aMUpUH

YPCOJTHA KUCETNHA TapakcepoH
-Buckon (Tymeon)

Camka 18. TputepneHcku cekyHaapHu merabonutu npucytHu y Daphne Bpcrama
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3.8.8. Cmepouonu monexynu y Daphne epcmama

Onx monekyna crepouane npupoane y Daphne Bpcrama (cnuka 19) Hajueme ce cpehy
OousbHU uTocTeposH U TO: B-curoctepos (D. acuminata, D. giraldii) u B-curocrepon-fS-D-

rnykosun (D.gnidioides u D.papiracea) [126].

CHj

CHy

CHy

HO.

OH

OH

OH

B-cutocTepon B-cutocrepon-B-J-rmyko3ug

Camka 19. Crepousina jequmema MpUCyTHa Ko Bpeta puaa Daphne
3.8.9. JIuznancka jeoumwermna

JlocamanismuM HCIHUTHBAEM XEMHjCKOT cacTaBa Ousbaka poma Daphne mokasano je u
MIPUCYCTBO jeUbEHha JTUTHAHCKE CTpyKType. O JUrHaHa Cy MPUCYTHHU AUXUIPOKCHUCE3aMUH,
Ce3aMUH, JIAPUIIMPE3UHON, MUHOPE3NHON W cupuHTrape3uHon (ciuka 20). OBa jenumema Ccy

uneHTu(uKoBaHa y Buiie Bpcta oBor pona (D.mezerum, D. odora, D. oleoides u D. tangutica)

[151-153].
o OCHs O——CHjs
‘\‘\\\\\\[ I O> » ©/

cilH

!
W
o

W "
0 \\\\\““
< o
(] OCH;Z

CE€3aMH1H MMUHOPEC3UHOJI

H3C\O

JapULAPE3UHOI

Cauka 20. CTpykType HEKHX JIUTHaHa Koju ce mory Hahu y Daphne Bpcrama
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CBHU OBHM TOJAIM WITYCTPY]y IIUPOK CHEKTAP jeHBCHA PA3IMYUTUX TPyIa CEKYHIAPHUX
MeTaboJIuTa, BPJIO CIHCHUPHUYHHUX CTPYKTypa, Koja Cy HpUCYTHH y mpoyuaBaHum Daphne
Bpctama. Canpikaj pa3IuIuTHX Kjaca CEKyHIapHUX METaboJMTa KOje MCIoJbaBajy crerupuIHa
JiejcTBa yKasyje Ha 3Hauaj MmpoydyaBama JI0 Cajla HEJIOBOJHHO HCTPAKEHHX BPCTa OBOT POJIA.
[IpoyuaBamem Tpu BpCTe Koje cy oOyxBaheHe OBOM JOKTOPCKOM aucepTaiijom he ce mooutu
WHTEPECAHATHH W BEOMa 3HAYajHU TIOJATKE MOJAIlM O HUXOBOM XEMHJCKOM CacTaBy W

HCIIOJbaBaby OHOJIOIIKUX aKTUBHOCTH.
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4. MATEPUJAJI U METOJE
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4.1. Ilpukynmwarmwe u npunpema 6UbHOZ Mamepujana 3a eKCMmpaKyujy

busbHu MaTepujalt je cakyIJbeH ca BHUIIE JIOKaIUTeTa Ha Teputopuju Penybnuke CpoOuje
tokoM Maja 2011. rogune. Y3opuu 6mipHuX Bpcta Daphne blagayana u  Daphne cneorum cy
cakyrubeHu ca noapydja Cyse [lnanune, 10k cy y3opiu Daphne alpina cakyrbenu ca moapydja
wianuHe Komaonuk. Cakynspame U IeTepMUHALN]y Ousbaka ypaauia je ap. Mapuna Jymkosuh,
noueHt Jlemaptmana 3a Owonorujy W exosorwjy, I[lpupomHo wmaremaTwykor Qakyirera,
VYHuuep3utera y Humry. Y3opiu cy aenonoBanu non cieachum OpojeBuma Bayuepa: 5497 (D.
blagayana), 5496 (D. cneorum) u 5506 (D. alpina). busbHu marepujai je ocyiieH Ha Ba3ayxy, Ha

MIPOMajHOM MECTY 3alITUNEHOM OJ1 CBETIIOCTH.
4.2. Xemukanuje u peazencu

1,1-nmudennn-2-nukpunxuapasui pagukan (DPPH'), natpujymosa co 5,6-nudenwn-3-(2-
nupunnn)- 1,2, 4-rpuasun- 4,4-mucyndouncke kucenune (Ferrozine), Folin-Ciocalteau's pearenc,
OyrunoBanu xuapokcuronyen (BHT), pecasypuH, rajgHa KucelaWHa, PyTHH U 0-TOKO(GEpos cy
npou3sBenu komnanuje Sigma-Aldrich GmbH, Sternheim, Germany. PacrtBapaun kopuihenu y
BUCOKOe(hHKacHOj TeuHO Xpomarorpadckoj anamusu cy omim HPLC uucrohe (gradient grade).
Cranmapan (madbuetun, ymOenudepoH u 4-XUIPOKCHOEH30€Ba KHCEIWHA) KOpHUIIheHu Yy
eKCIIepIMEHTUMa MpUOaBbeHU Cy M3 Kommanuje Merck, Darmstadt, Hemauka. CBu ocraiu
peareHCM M XEeMHKajHje YMOTPeOJbeHEe y eKCHCPHMCHTATHOM paay OWIH Cy aHAJIUTHYKE

qrcTohe, MOPEKIIOM O Pa3IMYUTHX Mporu3Bohaya.
4.3. /lobujamwe ekcmpaxkama

Ha Ba3nyxy ocylieHe rpaHuuIle U JIUCTOBU OMJbaKa Cy YCHUTHEHU J0 IpyOor mparka (2—
6 mm), momohy MiMHA, a TOTOM OJIBOjEHO €KCTpaxoBaHU (4 Yaca) XJIOpOPOPMOM M METAHOJIOM.
Excrpakiuja je uzspiieHa kopuiihemem anapatrype o Soxhlet-y. Hakon excrpakiuje, 100ujeHr
TEYHH EKCTPaKTH Ccy npodunrpupanu npeko ¢untep nmarnmpa (Whatman, No.1). YnapaBame
pacTBapaya KOpHIINEHUX 3a EKCTPAKLHWjy BPLIEHO je MOJ CHWXKEHUM HIPUTHUCKOM moMohy
pOTAIIMOHOT BaKyyM yrnapuBaua. Ha Taj HaunH cy 100Mj€HU CYBH €KCTPAKTH, KOJU Cy YyBaHH CYy

y TaMHUM OOYHIlaMa U KOPUIITNEeHH 3a 1ajba HCTIUTHBAA.
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4.4 UCPUTUBAILE XEMUJCKOI' CACTABA EKCTPAKATA
4.4.1. UVIVis cnekmpogomomempujcka ananuza ekcmpaxama

3a oxppehuBame ykymHOr (QeHoONHOr W (IIABOHOMIHOT CaApkKaja y HCIHTUBAHUM
excTpaktuma kopuinhena je UV/Vis ciekrpodoromerpuja. CBe crieKTpohOTOMETPH]CKE aHAIN3E

cy u3BpieHe Ha criekrpodoromerpy MA9523-Spekol 211 (Iskra, Horjul, Slovenia).
4.4.2. Oopelhusarmwe yKynnoz ghenonnoz caoprcaja

VikynHu ~— GEHONHH — caap)aj |y ~ HMCIOUTHBAaHMM  eKCTpaktuma  ozipehen  je
cnekrpooTomMeTpujckom MetoaoMm, yrmoTpedbom Folin-Ciocalteu pearenca [154]. Folin-
Ciocalteu pearenc cagpxku cmeinry docdoBosippamose u (HochoMoaHOICHCKE KHUCEIUHE U
MPEJCTaBIba OKCHIAIIMOHO CcpelcTBO. [Ipu peakiuju, moJuQeHONIHA jeUbEmha e OKCUAY]Y 10
(eHOKCHIHUX aHjoHa a caM peareHc peAyKyje 10 BoidpaM-oKCUIa U MOIHUOCH OKCUAA KOjU je
mwiase 6oje [155]:

Na,WO,/Na,M00, + ®eror ———  (Deron-MoW:1040)*
Mo(V1) (xyta 60ja) + e — Mo (V) (ru1aBa 60ja)

WNuTtensurer mmaBe 060je, Koja TMOTHYE OA peAaykoBaHe Qopme peareHca je
MPOMOpIIMOHANIaH  KOMMYMHU  (EHOJIHHX  jequmema Yy  y30pKy u  oapehyje ce

CHEKTPO(HOTOMETPH]CKH, MEPEH-EM aricopOaniie Ha A=760 nm.
Pacmesopu u peazencu

PactBop Na,CO3 (20%);

Folin-Ciocalteu pearenc;

CTaHIlap,[[HI/I PacTBOp TaJIHEC KUCCIIMHC (FaJ'IHa KHCCIIMHA CC€ pPaCTBOpU Yy MCETAHOIY a

IIOTOM Pa36IIaH JeCTHIOBAHOM BOJIOM 0 puHanHe KoHuenTpauumje 0,05 mg/cm®).
Pocmynax

1 g excrpakTa ce pactBopu y 10 ml nectunosane Boxe u npoduinrpupa. Gunrpar (0,5

ml) ce mpenece y Hopmanau cya u goxa ce 2,5 ml Folin-Ciocalteu pearenca (mperxoaHo
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neceTocTpyko pasomaxen). Hakon myhkama (5 Munyra) y cmemy ce momaje 2 ml cBexe
npunpemibeHor pactBopa Na,CO; u uHKYOMpa Ha CcoOHOj Temmeparypu 2 daca. Hakon
WHKyOalmje, oynTaBa ce amcopOaHma Ha 765 NM, y oIHOCY Ha NECTUIIOBaHY BOAY, KOja ce

KOPHCTH Kao ciiena npobda. CBa Mepema cy MOHOBJbEHA TPU MyTa.

CrannmapaHa KpHBa TalHE KHCEIMHE, KOHCTPYHCaHa Ha OCHOBY cepHje pa3biakerma
crangapaHor pacrBopa ramne kucenumue (0-1000 umol/L) je xopumihena 3a oxapehuBame
caapkaja yKynmHux (peHona. YKynmHU (EHOJHHU cajpikaj je M3pakeH y My eKBUBajJeHATa TaJIHE

KHCEJIMHE 110 § CYBOJ €KCTpakTa + CTaHaap/Ha AeBHjanuja Tpu mepema (Mg GA/g+SD).
4.4.3.00pehusarse yKynnoz prasonoudnoz caopicaja

dnaBoHOMIM MMAjy OCOOMHY J1a ca MeTalIuMa J1ajy oJrosapajyhe meTtaiHe KOMIUIEKCE Ha
yeMy ce 3acHuBa ojpehuBame (rmaBonomma merogoM o Markham-y [156]. Vkymnuu cagpxaj
¢dmaBoHouma je oxapehen crexrpodoromerpujcku mnpeko peakimje (aaBonouaa ca AlCl3 mpu

4eMy CC Irpau KOMILICKC (I)J'IaBOHOI/II[a ca aJ'IYMI/IHI/I_]y'MOM

A13+

O,

N o0

A13+
Cauka 21. Hacrajame 0060jeHOT KOMIUIEKCa pyTHHA U N joHa

WuTen3uter 000jeHOr KOMILJIEKCAa j€ MPOMNOPLHOHANAH KOJUYMHU (DIAaBOHOUIHUX

eIUBbEHa Y Y30pKyY U ofipehyje ce ciekTpohoToOMEeTpH]jCKHU, MepemkeM arcopbaniie Ha A=510 nm.
Pacmeopu u peacencu
PactBop NaOH y nectunoBanoj Boau (1 mol/dm3);

PactBop AICl3 y metanomy (2%);
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CrangapHu pacTBOp pyTHHA (PYTHH C€ pACTBOPHU Yy €TaHOJy a MOTOM pa30Iiaku JeCTUIIOBAaHOM

BOZIOM 110 (prHANHE KoHIeHTparmje 0,05 mg/cm®).
Ilocmynax

1 g excrpakra ce pactBopu y 10 ml meranona u nmpoduarpupa. 3anpemuna o 0,5 ml
pactBopa ekcTpakTa ce momeria ca 0,5 ml 2% pactsopa AlCI;. Hakon 60 munyTa HHKyOaIuje Ha
cOOHO] TemrepaTypH, ancopOaHie y3opaka cy Mepene Ha 415 nm Ha cnektpodoromerpy y

oJHOCy Ha cieny npo0y. CBa Mepema Cy IOHOBJbEHA TPH ITyTa.

CrannmapaHa KpuBa pyTHHA, KOHCTpYHCaHA Ha OCHOBY cepHje pazOiaxerma CTaHIapaHOT
pactBopa pyruHa (0-1000 pmol/L) je xopumiiena 3a oxapehuBame caapxaja YKYIMHHX
¢daBoHOMAa. YKyHU (DIaBOHOMIHM Caapikaj je M3paXKeH y MQ eKBHBaJieHaTa PyTHHA IO (

CYBOQ eKCTpakTa + cTaHaap/Ha JeBujamuja Tpu Mepema (Mg RU/g+SD).

4.4.4. HPLC-UV ananusza excmpakama

Bucokoepukacna teuna xpomarorpadceka ananmsa (enr. HPLC) ca UV nerekiujom
IpUMEHEHA j€ 3a pa3Blajalkbe U HACHTH(QHKAIM]y IOjeMHUX KOHCTUTYyEHaTa eKCTpakara.
Ananuse cy BpumeHe Ha amapary Agilent 1200 Series kopumihemem C18 xonone (ZORBAX
Eclipse XDB-C18; 25cmx4.6mm; 5 um). Jlereknuja pa3aBOjeHMX IUKOBa u3BpIIuhe ce
NpUMEHOM JieTekTopa ca cepujom auona (Diode Array Detector, DAD) na 280, 330 u 350 nm, a
ariCoOpIILMOHN CIIEKTPH KOMIIOHEHaTa Cy CHUMJbeHH Y oricery oa 200 no 400 nm.

PactBOpeHn y3opuu ekcrapakara cy HOpoQUITpUpaHd Kpo3 ¢Quiarepe ca mnopama
BenuuuHe 0,45 um. XpomaTtorpadcko pas/iBajarme M3BPIICHO je YIOTpeOOM CHCTEMa pacTBapava
arieToHUTpHI-Boga—hochopua kucenuna (90:10:0,1, v/v/v). Bp3una npotoka moouaHe dase je
m3Hocwna 1 ml/mun. Y konony je ayromaTcku, momohy ayrocemruiepa umekToBano 10 pl
pactBopa y3opka. Kosiona je TepmocTtarupana Ha Temnepatrypu o 30 oC,

Nnentudukanuja mojeAMHUX KOHCTUTYyeHaTa EKCTpakKaTa je M3BPIICHA KOMITapalihjoM

pereHnmnonnx Bpemena u UV criekTapa KOHCTUTYeHaTa ca ctanaapauma (A=200—-400nm).
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4.5. ICPUTUBAILE AHTUOKCUJATUBHE AKTUBHOCTHU EKCTPAKATA

AHTHOKCUIATUBHU TOTEHIIMjaJl METAHOJICKHXMX H  XJOPOMQOPMCKHUX EKCTpakaTa
rpaHuudiia U JucroBa 6mibaka D. blagayana, D. cneorum u D. alpina nponemen je npeko BHIIE

in vitro mozxena.

4.5.1.00pehusare yKynnoz anmuoKcuoamugHoz Kanayumema

VYKylIHM  aHTHOKCHUJATHBHU  KalalmuTeT MCIUTHBAaHUX eKcTpakata onpehen je
criektpodoTomerpujcku  pochomonnbaeHckom merogom [157]. Meroma ce 3acHMBa Ha
peaykuuju monubdaen-pocdara (V1) no 3enenor monudbaeH-pocdara (V) y Kucenoj cpeiuHu of
cTpaHe aHTHOKcuaaHca. Kao crammapn xopumnheHa je acKOpOMHCKAa KHCENIMHA, a pacTBapad
(Meranour) 6e3 y3opka je kopuinheH kao ciema mpoba. YKynaH aHTHOKCHUIATHBHH KarlaluTeT
U3PAXKEH je KPO3 MIJIUTpaMe aCKOPOMHCKE KUCEHHE 110 rpaMy cyBor ekcTpakTa (mg AA/Q).
Ilocmynax

3anpemuna ox 0,3 ml y3opka ekcrpakra (I mg/ml) momema ce ca 3 ml pacrtBopa
pearenca (0,6 M cymnopHa kucenuHa, 28 mM Hatpujym ¢ochata u 4 mM amoHHjyM
Monubaara). Jlobujene cmemte uHKyoOupajy ce Ha 95 °C y toky 90 munyra. Hakon xmnahema
y30paka /10 cCOOHe TeMmepaType, MepHu ce arncopbaHna Ha 695 nm Ha cnekTpopoToMeTpy Y
oJHOCYy Ha cieny npoOy. CBe aHaiu3e Cy MOHOBJBEHEC TPU IMyTa a pe3yJTaTH MpPUKa3aHU Kao

Cpelbe BPETHOCTH + CTaHAap/iHa JeBHjalllja TP MEpEHba.

4.5.2.00pehusamwe DPPH ,,ckeeunuep” akmugnocmu

1,1-mupernn-2-mukpunxuapasuwi (DPPH') je craGunan, CHHTETCKHM CIO0OIHH pauKa
KOJH C€ YeCTO KOPHUCTH 3a MPOIEHY CIIOCOOHOCTH jeANhEmha Ja ,,XBaTajy* cIo00IHE paauKkaie
(free radical scavengers) omHocHO na Jenyjy Kao JOHOPH MPOTOHA W enekTpoHa [158].
Cnocobroct Guomonekyna ga DPPH™ pamukan mpesene y Heyrpamau obnuk (DPPHH) je
MpeTMMUHAPHA  TIOKa3aTelb HCIOJhaBakba AHTHOKCHIATUBHE aKTHMBHOCTH HUCHHUTHBAHHX
MoJIeKyna. Y peakiuju ca peAyKIHMOHUM CpeACTBHMMAa (aHTHOKCHJIAHCHMA) JI0JIa3u 10
tpanchopManrje JbyouyacTo obojeHor, azor-uentpupanor DPPH™ pamukana y peaykosanw,

KyTo 000jeHn ook DPPH-H.
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O,N O,N
H
N—N NO, + (ReeH }—— N—N Nno, + R
AHTUOKCHUAAHC
O,N O,N
bR DPPH-H

Cunka 22. Peakuuja DPPH’ pangukana u antrokcuaanaca

Ilocmynax

DPPH" (1,1-mudeHnn-2-mUKpUIXUIPA3WIT  PaAJUKA) PACTBOPEH j€ y METaHOIy Y
koHuentpauuju 80 pg/ml. HampaBibeHe cy cepuje IBOCTPYKHX pa30diaxkera y30paka oOf
OCHOBHOT pacTBopa KoHueHTpauje 1| mg/ml. PactBopu y3opaka u DPPH’ cy 3atum nomemanu
y jemHakoMm oxHocy (mo 2 ml ox cBakor) u TakBa cmemia ocraBjbeHa je 30 MHHYyTa Ha COOHO]
TEMIIEpaTypH, Y MpaKy, HaKOH 4era je MepeHa ancop6aniia Ha 517 nm. AckopOHHCKa KUCeTrnHa
u BHT cy xopumhenn kao pedepentnu crannapau. [Ipunpemsbena je 1 KOHTposia Koja, yMECTO
pacTBopa y30pka, caapxu 2 ml MmeraHona.

HWspauynasarve

DPPH ,,ckeBuHIyep” aKTUBHOCT M3payyHATa j€ MO jeTHAYNHU:

(% HHXH6Hque) = % x100
K

IPH 9eMy CY:
AK — KOHILIEHTpaIija KOHTPOJIE;
Ay-KOHIIEHTpaIlHja y30pKa.

Bpennoct ICsp, koja ce nmeduHHMIIE Kao KOHIICHTpallMja HCIUTHBAHOT Y30pKa KoOja
penykyje kornentpamnujy DPPH paaukana 3a 50%, u3paxena kao pg/mL excrpakra, u3pauyyHara
je mpeko curmoujiHe ,,d0Se-response” KpuBe MOCTYIIKOM HEJIWHEapHEe perpecHje, KopuurhemeM
codpTBepa 3a ananusy noxataka Origine 8. CBe aHanu3e Cy MOHOBJBEHEC TPH IyTa a PE3yJITaTH
MPHUKa3aHU Kao CPEhe BPEHOCTH + CTaHAap/IHa ICBHjallija TPU MEpeba.
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4.5.3. Memooa unxubuyuje 1unuone nepokcuoayuje

Metona MHXUOWIIMjA JIMMIUIHE TIEPOKCHJAIM]jE Ce 3acCHMBA Ha TBOXkhe KaTalM30BaHO]
peaKIiji pasiarama XHAPONEpOKcHaa, npu Kojoj ce Fe’™ okcmmyje no Fe®', umja ce
KOHIICHTpaIlja MOKE OJIPEIUTH MepermeM ancopbaniie Ha 500 nm y3 momatak NH4SCN [159].
Hamnpasu ce cepuja 1BOCTpyKHX pasdiakema y3opka. Y 0.5 ml y3opka ce moma 2,5 ml emymsuje
nunonenHcke kucenune (0,2804 g nmuHomenHcke kucenuHe u 0,2804 g Tween 40 y 50 ml
¢docdarnor nydepa, pH=7,0) u cmemra nuakyoupa y Mmpaxky Ha tremnepatypu ox 50 °C y Toky 72
yaca. Hakon Tora ce 0,1 ml cmemre nmomerna ca 4,7 ml eranona (75%), 0,1 ml NH4,SCN (30%) u
0,1 ml FeSO4 (20mM), mema 3 MuHyTa U Mepu arncop6ania Ha 500 nm (y 0JHOCY Ha ciemy
npoOy Koja yMECTO y30paka W eMYJI3Hje JMHOJICUHCKE KUCEIIMHE CaJpXKH HCTE 3alpeMHUHE
eranoina). Maxubunyja munuiHe nepokcuaanmje ce u3padyHaBa npemMa jeJHaYnHe:

(% I/IHXI/I6I/IIII/Ije) = % =x100
K

npu yemy je AK arcopOaHIiia KOHTpoJIe, KOja ce MPHUIpPEeMa Kao U y30pIid, CaMo IITO CE yMECTO
HCIIUTUBAHOT PAcTBOPA JI0/aje UCTa 3alpEMUHA €TaHoJa, a Ay IIpe/icTaB/ba abcopOaHIly y30pKa.
Bpennoct 1Csp, k0ja ce aeduHuIe Ka0 KOHIEHTpAIMja MCIUTHBAHOT y30pKa Koja JUMUIHY
nepokcuganujy uHxubupa 3a 50%, uzpaxkena kao ug/mL ekcrtpakrta, W3padyHaTa je MPEKO
curmMouiHe ,,d0Se-response” KpuBe MOCTYIIKOM HEJMHeapHe perpecuje, kopuirheM codTBepa 3a
ananmu3y nopataka Origine 8. CBu pe3ynrtatu Cy JaTé Kao Cpeliba BPEIHOCT TPU Mepemat

CTaHJlap/iHa JAeBHjallyja.

+
45.4. Fe® Xenamauuona AKmueHoCm

OnpeleBa}Le XcJ1aTallMOHE aKTUBHOCTH CC€ 3aCHHUBA Ha CIIOCOOHOCTHU AHTUOKCHAAHTa Oa

BPILM MHXUOUIH]Yy CTBapama KOMILIEKCa Fez+-(bep03I/IH [160].

Fe?* + deposun — Fe’*-deposun

(arcopOyje Ha 562 nm)
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Cimuka 23. CrBapame Fe“'-(pepo3un koMiuiekca

Hwxa ancop6anua Ha 562 nm oxrosapa Behoj xenaraoH0j aKTUBHOCTH €KCTPAKTA.
Ilocmynax

[Ipunpemu ce cepuja pacTBopa eKcTpakara, cTaHIap/a aCKOPOMHCKE KUCEJINHE U OyTHI
xuapokcunronyeHa koHuentpauuje 1000 pg/mL y meranony. ¥ 1 mL ucnutuBanor ysopka
noxaje ce 1 mL 0,125 mM pactBopa FeSO4 1 1 mL 0,3125 mM pactBopa ¢eposuna. Cmema ce
ocTaBd Aa oactoju 10 MUHYTa HaKOH 4Yera ce BpIIM Mepeme arcopOaHile y3opka Ha 562 nm (y
OJIHOCY Ha METAHOJ Kao OJIaHKO MpoOYy, Tj. CTaHIAP).
CrocoOHOCT UCIIUTUBAHUX €TAHOJICKUX €KCTPaKaTa Jla ce y HaBe/IeHUM €KCIIEPUMEHTATHUM

yCJIOBHMA X€JIaTU3yjy pauyHa ce npemMa jeJHaYnHU:

IC (%) = [(A GJ1aHKO pacTBOp — A y30pa1<) /A [SE1ING paCTBop] x 100

Ha ocHOBY n00HMjeHUX BpEeTHOCTHU 32 YETUPH KOHIICHTpAIlHje, 32 CBAKH MCIUTAHU Y30paK
Ce KOHCTpyHIIE 3aBUCHOCT Asg; nm oj koHmeHtpamnuje. ICsy BpegHocT je nmedmHucaHa Kao
MaceHa KOHIICHTpalldja Koja OJAroBapa XejaTallioHOo] akTUBHOCTH on 50%, a moOujeHa je

pPadYyHCKH U3 jeTHAYMHE JIMHEAPHE PEerpecHje.
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4.5.5. Oopeljusare cnocoonocmu neympanucarwa OH’ padukana
/4 ymp. p
Jla 6u ce oxpeamia CIOCOOHOCT €KCTpakara 3a Heyrpaiucame renepucanux OH’
pamukaia npuMeHuhe ce Meroma omwmcaHa oja crTpaHe Hinnebyrg-a ca oapehenum

moaudukamjama [161]. OH' paaukanu Hacrajy y peakuuju Fe 2t jona ca HyOy:
Fe?* + H,0, ——— OH + OH + Fe*

Ilenepucann OH™ pagukanu nokpehy pasrpaamy 2-1€30KCHprb03€ 10  KpajEux

POM3BO/IA Peakiyje o/ KOjux je HajBakHuju MatoHuwananaexun (MDA):

¢ ) 0 0 o
OH 0O,
_ - " e —_
OH OH ‘00 OH 0 OH
OH OH OH OH
CH,OH

CH,OH
o O\c{é 0) H
—_—
b H + |
S ¢ OH / OH CH,OH
o o
OH

Camka 24. Jlerpananuja 2-n1e30kcuprbo3e u HacTajambe ManoHuwananaexuaa (MDA).

MDA ce norom onpehyje onpehyje TBA (TnobapdburypHa kucenuna) TectoM. 1 BA Tect
3aCHOBaH je Ha CIeKTpodoToMETpHjCKOM oApehuBamy PYyKHYacTO 000jEHOT KOMIUIEKCA KOjH

HacTaje HaKOH peakIlfje MATOHUWIITHAIIEXUa ca 1Ba Mojiekyia TBA.
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H
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SH
Cauka 25. I'paheme o0ojeHor komrmuiekca y peakuuju MDA ca nsa monekyna TBA
Ilocmynax

Hampasu ce cepuja qBocTpykux paszbiaxkema ekcrpakata. Y 100 pl yzopka goga ce 500
ul pactBopa meokcupudose, 200 pl cmeme FeClz u EDTA (1:1 v/v), 100 pl pactBopa H2Oz, u
100 pl ackopbuncke kucenune. OBa cmemnia ce nHKyoupa 30 MunyTa Ha Temrepatypu ox 50 °C
y3 noBpeMeHo Memame. Hakon Tora ce cmemu nona 1 ml TCA u 1 ml TBA, npu yemy ce
noHoBO MHKyOUpa 30 MunyTa Ha Temneparypu oz 50 °C. CreneH okcuaanuje qeokcupudose ce
onpehyje MepemeM arcopbaniie y3opaka nomohy crekrpodoromerpa Ha 532 nm (y ogHOCY Ha
JIECTUJIOBaHY BOJY Kao KOHTpouy). [IponieHat uHxubuimje ce u3padyyHaBa npema jeTHaYnHU:

AK-AY 100

(% HHXH6Hque) =

IIPU YEMY CY:
AKX — KOHIIEHTpallKja KOHTPOJIE;
Ay-KoHIIEHTpaIija y30pKa.

CrniekTpooTOMETPH)CKO Meper-e ce Bpiu Ha 532 nm. BpenHocTH npoiieHTa HHXUOUIje
u3pauvyHaTa je u3 ancopOaHIle KOHTpOJIEe U arcopOaHIle y30paka, MpHU YyeMy KOHTpOJa CapiKu
CBE peareHce peaklyje CeM y30pKa WIM CTaHaapaHe cymncTaHue. M3 jenHaunmHe JHMHeapHe

perpecuje cy u3pauyHare 1Csy BpeIHOCTH Kao Cpebe BPeIHOCTH TpH Mepemba (ng/ml).
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4.6. ACPUTUBAILE AHTUMUKPOBHE AKTUBHOCTHU EKCTPAKATA
4.6.1. bakmepujcku u 2buBUYHU CojesU

AHTUMHKpPOOHA aKTHBHOCT €KCTpaKaTra HMCTPaXKMBAaHMX BpCTa HCIHMTaHa je y In Vitro
ycinoBuMa Ha 6 0akTepujcKuX U 2 ribuBHYHA coja. CojeBM HA KOjUMa j€ MCIUTHBAHA aKTUBHOCT
npunanajy xkonekuuju American Type Culture Collection Maryland (ATCC). Jlucra cojeBa Ha

KOjUMa Cy UCTIMBaHE aHTUOAKTEPHjCKE U aHTH(YHTaIHe aKTUBHOCTH TpHKa3aHa je y Tabemnu 2.

Ta6ena 2. MUKpoOHOIOMIKY COjeBU KOpUITNEHN Y UCTIMTAaBahy aHTUMUKPOOHE aKTUBHOCTH

Mukpo0oHo0JIOLIKHN COjeBH

Osnaka Muxkpoopranuzam
ATCC 25923 Staphylococcus aureus
ATCC 13883 Klebsiella pneumoniae
ATCC 25922 Escherichia coli
ATCC 13315 Proteus vulgaris
ATCC 14153 Proteus mirabilis
ATCC 6633 Bacillus subtilis
ATCC 10231 Candida albicans
ATCC 16404 Aspergillus niger

KyntuBanuja rjpuBUIla BpIIEHA je Ha KPOMIHUP-TIYKO3HOM arpy TOKOM 7 JaHa Ha
temneparypn o 20 °C Tox HAaM3MEHHYHO CBETNHM M TaMHHM ycioBnma. Hakom 7 jaHa
U3BpIIEHA j€ pPEeKyJITHUBallMja Ha HOBOM KPOMIIUP-TIYKO3HOM arpy TOKOM HapeiIHHUX 7 JaHa.
BakTepuje Cy KyNTHBHCAaHE Ha arpy TOKOM 7 jaHa Ha coGHOj Temmeparypu ox 25 °C mog
HaM3MEHUYHO CBETJIUM M TaMHHUM YCJIOBHMA. PekynTuBanmja 6aKTepHjCKUX cojeBa BpIIEHa je Ha
HOBOM arap cyocrpary TokoMm 5 nana. [loctymak kynTuBauuje je u3BoheH 4 myTa JOK HHje
nobujeHa ymucra Kyiatypa. WneHTudukanuja TecTUpaHMX MHUKpoopranmzama ypaheHa je y

Jenaptmany 3a mukpobuonorujy, Macruryra Topnak, beorpan, Cpouja.
4.6.2. Muxkpoounyyuona memooa

AHTHMHUKpPOOHE aKTHBHOCTH MCIIUTHBAHE CYy MUKPOIMIYIIMOHOM METOJOM IpU YeMy Cy
onpehuBane muHuManHe mHXHOMTOpHEe KOoHUeHTpauuje (MIC) ekcrpakarta [162]. Anamuze cy

BpILICHE Y MUKPOTUTAp IjiodaMa ca 96 yayOJsbema y3 ynorpeOy pecasypuHa Kao MHIMKATOpa
(cnvka 26).
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Cauxa 26. MukpoTuTap mioda 3a oapehuBame MUHIMATHAX HHXHOUTOPHUX

KOHIIEHTpaIlM]ja y30paKa

PecasypuH je OKCHAO-pEIyKIIMOHM WHIMKATOP KOJH Mema 00jy pPeayKOBameM JI0

pecopyhuHa momohy OKCHIOpEIyKTa3a YHyTap BUTAIHUX henuja (cnuka 27).

©

o)
® ,L NADH/H" NAD"H,0

Cauxka 27. Penyknuja pecazypuHa Jio pecopypuna

HO

Hajmama KoHIIeHTpaIja Koja TOBOIU JI0 ipoMeHe 0oje y3eta kao MIC BpemnHoCT.

Ilocmynax

Y mnpBu pex wmukporutap Tmoue nunerupano je 100 pl pactBopa ekcrpakara
pactBopenux y metanoiy (200 ul/ml) u nupcumapun (pactBoper y 10 % numerwn cyndokcumy,
2 mg/ml). ¥V ocrana ynyospema miode goaato je mo 50 pl Miiller—Hinton odnosno Sabouraud
nekcTpo3Hor Oyjona (ca momatkom Tween 80 mo ¢unanHe kourenrpanuje ox 0,5% (v/v) 3a

aHanu3y ekcrpakara). 3anpemuna on 50 ul u3 mpBor pena yayOibema MUINETUPAHA j€ Y IPYyry
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pell 3a cBaKy MHKPOTHTApCKy JIMHHUjY, a 3aTuM je 50 pl pazOmaxema ckajgapHO MPEHEIICHO W3
JpyTOT JI0 JIBAHAECTOT pefa yayosbema. Y CBako yayoseeme je moxaro mo 10 pl maamkartopa
(pactBOp pecasypuHa mpuIpeMbeH pactBapamem 270 mg tabaera y 40 ml crepunne
necrunoBade Bojae) u 30 ul xpamsuBor Oyjona. Ha kpajy, y cBako ymybibeme je momaro 10 pl
cycrensuje Gaxrepuja (10° CFU/mI) oxmocHo cycnensuja cnopa remsuua (3x10° CFU/mI).
[Tnode cy motom ymorane y ¢onujy, Kako OM ce CIpeunsia Iexuaparainunja U MHKyoupane 24
qaca Ha Temieparypu o1 37 °C 3a Gakrepuje u 48 uaca Ha Temmeparypu o1 28 °C y Toky 48 uaca
3a ripuBHIe. [IpomeHna Ooje y ynyOsbenmma mpahena je BusyenHo. CBH EKCIIEPUMEHTH CY

ypaheHu y TpH [TOHaBJbamba.
4.7. CTATUCTHUYKA OBPAJIA POJATAKA

Craratuctuuku coptBep SPSS (Bepsuja 20) kopuitheH je 3a aHanu3y 100UjeHUX
nojataka. Pe3ynratu cy mpuKazaHu Kao CpeAme BPEJHOCTH * CTaHJapAHa JAeBHjaluja TpHU
aHAIMTHYKa Mepema. JemHodaktopcka amanmuse Bapujance (AHOBA) xopumhena je 3a
yTBphUBame MocTojamka CTATUCTUYKE 3HAYAJHOCTU CPEIbUX BPEIHOCTH Mepewma. HakHaaHum
Tukey HSD Tectom je yrBphrBaHO H3Mel)y KOjUX KOHKPETHO Tpyma IMOCTOjU CTATHCTHYKH
3Ha4yajHa pas3iuKa. Y CBUM CTaTUCTUYKUM aHajiM3aMma, HMHTepBal ImoBepewma je 95% ca
cratTucTMukoM 3HauajHomthy ox o < 0,05. ICsp BpemHOCTH Cy H3padyHaTe pPErpecHOHOM
aHanm3oM. M3pauynara je jeqHaumHa perpecuoHe mpase (y=at+bx), mpu uyemy BpEAHOCTH X
MPEJCTaBIbajy PAa3IMUNTE KOHIIEHTpAIMje eKCTpaKaTa, a y BPEIHOCTH IMPEJCTaBJba MPOICHAT

UHXHOUIH]e.
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5. PE3VJITATH
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HcnutruBama ekcTpakaTa pa3JIfduThX JelIoBa OMibaka 00yXBaTHIIa Cy IPUIIPEMY OHJBHOT
MaTepHjana, eKCTpakuujy nmomohy aBa pactBapaua (xjopodopMa M MeTaHOJa), MCIUTHBAKE
XEMHJCKOT cacTaBa JOOHMjeHMX eKCTpakaTa, Kao M HCIUTHBAWkE JeNOBamkba EKCTpakKara.
HcnutrnBame XeMHUjCKOT cacTaBa €KCTpakara IpaHYMIla W JIMCTOBAa 00yXBartayo je onapehuBame
YKYITHOT cajpykaja ¢eHona u ¢aBorHounna kao 1 HPLC-UV ananusy excrpakara. Vcnutubame
JIeTIOBaba EKCTpakata oOyXBaTWIO je ojapehuBambe aHTHOKCHIATHMBHE W aHTHMHUKPOOHE
aKTUBHOCTH. AHTHOKCHJATHBHAa AaKTHMBHOCT j€ TMpOLECHEHa Ha  OCHOBY  YKYIHOT
AQHTUOKCUJIATUBHOT  KamalMWTeTa, CIIOCOOHOCTH HeyTpalu3anuje CIo00IHUX  paauKana,
MHXHOMIMje TunuaHe nepokcnnanuje 1 Fe’' xemaraumone aktusroctn. Takolje, HCIHTAHO je

AHTUMHKPOOHO J1ejcTBO eKcTpakaTta Daphne Bpcra Ha 1mectT 6akTepHjCKHX | JBa TJbUBUYHA COja.
5.1. Excmpakuyuja memanoiom u xaopogopmom

Excrpaknuja rpanuunia u sucroBa tTpu Daphne Bpere (D. blagayana, D. cneorum u D.
alpina) u3BpiireHa je ynmotpedom MetaHosa U XJa0podopMa Kao pacTBapava U pe3yJTaTd IPUHOCA
CYBHX €KCTpakaTa JIaTu cy y Tabenu 3. Y 3aBUCHOCTH OJ1 MaTepHjajia U KOPUITNEHNX pacTBapada
3a eKCTPakKIMjy CaJpraj CyBOT €KCTpakTa y MUCHUTHBAHUM Y30pIMMa Ce€ KPETao y OICEry Oj

2,12% no 25,47%.

Ta6ena 3. [IpuHocH ekcTpakiMje pa3nuuuTHX aeiaosa Tpu Daphne Bpere ymorpedbom

pacTBapayda pa3jininuTe MOJIAapHOCTH.

Ilpunoc exempaxma (g/100g opoze) %
Mamepujan 3a ekcmpakyujy PacTtBapau
Xnopodopm MeTtaHon
D. blagayana 2,12 24,37
D. cheorum ['panunne 2,20 19,38
D. alpina 2,08 23,03
D. blagayana 7,02 27,46
D. cneorum JIucroBu 3,71 19,78
D. alpina 5,92 25,47
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Paznuka y mpuHOCY €KCTpakIiMje yodaBa c€ KOJ eKCTpakara Jo0ujeHHX yrnorpebom
MeTaHoJla Kao pactBapaua (19,78-27,46 g/100g nmpore) y OAHOCY Ha €KCTpakTe Io0ujeHe
excTpakuujom nomohy xmopodopma (2,08-7,02 @/100g npore). 3marHo Behu mpHHOC
METAHOJIHUX EKCTPaKara y OJHOCY Ha XJOpPOo(OpPMCKE eKCTpakTe pe3yarar je Behe momapHocTH

MCTaHOJIa Kao pacTBapayva.

5.2. XEMHUJCKHN CACTAB EKCTPAKATA D.BLAGAYANA, D.CNEORUM H D.
ALPINA

5.2.1. Caopircaj ykynnux penona u pragonouoa y ekcmpaxmuma

KBanturatuBuu canpxkaj ¢rnaBoHouga W OWBHHMX TONU(DEHOIHUX jeIUbEma Y
UCIIMUTUBAaHUM EKCTpakTUMa ojpeheH je crekTpoOoTOMETPHjCKMM METO/aMa Koje Cy JIeTaJbHO
OIMCaHEe y eKCIIEPUMEHTAITHOM Jieny pana. Kao cranmapau cy xopumiheHu rajHa KucelnHa (3a
ykynHe (eHosne) u pyTuH (3a ¢daaBoHoujae). JloOMjeHH pe3yiTaTH Cy H3PaKEHHU MpPeKo Mg
€KBHMBaJIEHATa TaJIHEe KUCEIHHE MO {§ CYBOT €KCTpaKTa, OJHOCHO MJ eKBHUBaJieHaTa PyTHHA 1O (
CyBOT' eKcTpakTa. Pesynratu oapehuBama yKymHOT (eHOTHOT M (DIAaBOHOMIHOT caapikaja y

UCIHUTHBAaHUM €KCTpaKTHMa M 0J1HOC (hiaBoHOM A MTpeMa (eHoIMMa Aat je y Tabenu 4.
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Ta6esna 4. Canpxaj ykynHux gerona, paaBornouaa u ogHoc Y DJI/YD y MmeTaHOJICKUM U

XJI0po(OPMCKUM €KCTpakaTHMa rpaHuuiia u aucrosa Tpu Daphne Bpcre.

bubka Excrpakr Yo Yol YOJIN/YP)100
(mg EGA/g)  (mg ERU/g) (%)
I'XJIP1 90,26-+0,69 35,24+0,55 39,04
D. blagayana I'METI1 75,88+0,54 29,95+0,39 39,47
1) JIXJIP1 76,56+:0,89 26,79+0,34 34,99
JIMET1 77,45+0,43 27,98+0,88 36,12
I'’XJIP2 76,45+0,79 24,67+0,35 32,27
D. cneorum I'MET2 68,77+0,95 26,56+0,67 38,62
(2) JIXJIP2 69,67+0,85 34,23+0,89 49,13
JIMET2 74,57+0,35 29.55+0,95 39,62
I'XJIP3 80,56+0,35 34,65+0,89 43,01
D. alpina I'MET3 88,98+1,05 31,45+0,15 35,35
(3) JIXJIP3 78,98+0,67 28,09+0,85 35,57
JIMET3 85,88+0,97 32,65+0,89 38,02

*T'XJIP-xs10podopmcku ekeTpakT rpanunua; 'MET- meranoinm ekerpakt rpanuuna; JIXJIP-
xsiopoopmcku ekcrpakt gucrosa; IMET- meranonnu ekcrpakr gucrosa; 1- Daphne blagayana; 2- Daphne
cneorum, 3- Daphne alpina;y ®- ykynuu ¢enonu; YDJI- ykynuu (iaBoHOUIH; NPUKa3aHe Cy CPehe
BpeaHOCTH TPU Mepemwa =CJI (cranaapaHa aeBujamuja).

5.2.1.1. Yxkynuu ¢henonu u ¢prasonoudu y ucnumusanum excmpaxmuma eépcme D. blagayana

Pesynratu ykynmHor (eHomHOT ©  (IABOHOMIHOT CIpKaja XJIOPOQOPMCKHX U
METaHOJICKUX eKCTpakaTa rpaHumna u juctoBa D. blagayana npukasanu cy ma xucrorpamy 1.
denonHu caapikaj xaopodopmckor ekcrpakra rpanuuia (90,26+0,69 mg GA/Q) 6uo je Behn ox
OHOT y METAHOJICKOM eKcTpakty numha (77,45+0,43 mg GA/g), xmopohopMCKOM EKCTPaKTy

muirha (76,56+0,89 mg GA/Q) u metanosickoM ekctpakty rpanumna (75,88+0,54 mg GA/Q).

Canpxaj ¢(naBoHOMIAa Yy HMCIHUTUBAHMM EKCTpAaKTHMa Kperao ce on 26,79+0,34 no
35,24+0,55 mg RU/Q), nmpu yemy je HajMama BPEIHOCT M3MEPEHa 3a XJIOPOPOPMCKH EKCTPAKT

nuniha a HajBeha 3a X710pohOpPMCKH €KCTPaKT TpaHYHIIa.
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Daphne blagayana
1 00. 0 . 90‘26
75.88 76.56 77.46
80.0
60.0
400 27.98
20.0
0.0
T'XJIP1 I'MET1 JIXJIP1 JIMET1
® yryrHN pernomn (img EGA/g)  ykymn gmasoHoman (mg ERU/g)

Xucrorpam 1. Cagpxaj ykynaux deHona u ¢iaBoHona y ekcrpaktuma Bpere D. blagayana

5.2.1.2. Ykynnu ¢henonu u ¢harasonoudu y ucnumueanum ekcmpaxmuma épcme D. cneorum

Pesynratn ykynmHOT (IaBOHOMAHOT H  (EHONHOT Cajap)Kaja XJIOPOPOPMCKHX U
METaHOJICKMX eKCTpaKaTa 'paHYMIIa M JIUCTOBa BpcTe D. CNeorum mpukasaHu cy Ha XHUCTOTpamy
2. Caapxkaj ykynHuX (eHona ce kperao y omcery ox 68,77+0,95 mg GA/g mo 76,45+0,79 mg
GA/g. Ykynuu (eHoIHH caapkaj Ko XJOpopopMCKOr ekcrpakra rpanuuia (76,45+0,79 mg
GA/g) 6mo je Behm o7 OHOr KOJ METaHOJCKOT ekcTpakra smctoBa (74,57+0,35 mg GA/Q),
XJ10po(hOpMCKOT eKcTpakTa uctosa (69,67+0,85 mg GA/Q) 1 METaHOJICKOT €KCTPaKTa IPaHYHIa
(68,77+0,95 mg GA/g)

Canpykaj ykynHuX (JIaBOHOUAA Y HCIIMTUBAHUM eKCTpakTuMa 6usbke D. cneorum xperao
ce y omcery ona 24,67+0,35 mg RU/g mo 34,23+0,89 mg RU/g, mpu uemy je yKymHHX
¢dbnaBoHowga OWi0 HajBUIIE Y XJIOPOYOPMCKOM EKCTPAKTy JIMCTOBA, a HajMame Y

XJIOPOPOPMCKOM €KCTPAKTY IpaHUHIIA.
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=6.45 D. cneorum oy s
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I'XJIpP2 I'MET2 JIXJIP2 JIMET2
® ykymHI peHonn (mg EGA/g)  ykymHn graBonomnan (mg ERU/g)

Xucrorpam 2. Caapxaj ykynHux ¢eHoia u GaBoHOUIa y eKcTpakTuma Bpere D. cneorum

5.2.1.3. Yxkynnu ¢penonu u ¢hnagonoudu y ucnumusanum excmpaxmuma epcme D. alpina

Pesynratm ykymHOr (eHONHOr W (PIABOHOMIHOT CaAp)Kaja XJIOPOPOPMCKHX U
METaHOJICKHX €KCTpakaTa rpaHuuiia u juctoBa Bpere D. alping npukaszanu cy Ha xucrorpamy 3.
Mebhy uCIUTHBAaHUM €KCTPAKTHMa, YKYIMHHM (EHONHHU cajpxkaj je 6uo Hajehu y MeTaHOJICKOM
ekctpakTy rpanunia (88,98+1,05 mg GA/Q) a HajMaku y XJIOPOPOPMCKOM EKCTPAKTY JIUCTOBA
(78,98+0,67 mg GA/g).

Yxynan (raBoHOUIHU cajpika] y ekcTpaktuma Bpere D. alpina xperao ce y omcery o
28,09+0,85 mg RU/g no 34,65+0,89 mg RU/g. Hajeehu ¢naBoHoumHu campikaj OHO je y
XJIOPOPOPMCKOM EKCTpakTy TIpaHuYMla, JOK j€ HajMamU caapxka] OHO y XJIOpo(hOpMCKOM

€KCTPAKTYy JIMCTOBA.
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D. alpina
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Xucrorpam 3. Cagpxaj ykynaux deHona u ¢raBoHonna y ekcrpaktuma Bpere D. alpina

5.3. AHTHOKCUJIATUBHE AKTUBOCTHU EKCTPAKATA D.BLAGAYANA,
D.CNEORUM H D. ALPINA

5.3.1.Ykynan anmuoxcuoamuenu Kanayumem ucnumuganux eKCmpaKama

VKymaH  aHTHOKCHJIATUBHM  KamalUTeT  HCIUTHBAHMX  eKcTpakara,  ojpelhen
bochomonnI6eHCKOM METOIOM, IIPUKA3aH je Ha XUcTorpamuma 4-6.

Pesynrati ucnuTuBama yKyIMHOT aHTHOKCHAATHUBHOr Kamanutera Bpcte D. blagayana
oKa3yjy Ja XJopopOPMCKH eKCTPaKT TPaHYHIla MCITOJbaBa Hajjauy akTuBHOCT (78,45 mg AA/Q)

JIOK je METaHOJICKHM €KCTPAKT JINCTOBA MMOKa3ao Hajcnadujy aktuBHOCT (68,98 mg AA/Q).
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Xwucrorpam 4. YKynaH aHTHOKCHIaTHBHH KaranureT ekcrpakara spere D. blagayana

VKynaH AHTUOKCHUIATUBHU KallaHUTET €KCTpaKaTa BpCTC D. cneorum ,I[OGI/IjCHI/IX HOMOhy

Pa3IMYUTUX pacTBapaya U O]l Pa3IMUMTHX JIeJIoBa OUJbKe ce Kperao oa 69,86 mg AA/g mo 70,98

mg AA/g. Hajehu ykynmHH aHTHOKCHJATHBHM KamalUTET UMAo je XJIOPO(POPMCKH EKCTPAKT

JJUCTOBA, JOOK je MCTAHOJICKM CKCTpPAaKT TIpaH4YWla I10Ka3ao HajMaH)I/I AHTUOKCHAATUBHH

KaramuTeT.

71.0
70.8
70.6
70.4
70.2
70.0
69.8
69.6
69.4
69.2

D. cneorum

70.98

- |
S
th
th

70.55

69.86 m g AA/g

I'XJp2 I'MET2 JIXJIP2 JMET2

Xucrorpam S. YKyIaH aHTHOKCHIATUBHM KalaluTeT ekcTpakara Bpcre D. cneorum
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Excrpaktu OusbHe Bpcre D. alpina mokasanu Cy aHTHOKCHIATHBHY aKTHBHOCT KoOja je
ouna y omcery ox 69,71+0,54 mg AA/g 3a MeTaHOJICKM €KCTpakT JimctoBa 10 73,55+1,02 mg

AA/g 3a xJ10po(hOPMCKH EKCTPAKT IrpaHyHIa (XHUcTorpam S).

D. alpina

- |
E.ﬁ
th
th

74.0
73.0
72.0 71.11

71.0 70.15

69.71
70.0
69.0 +

68.0

67.0 ; T T f
I'XJIP3 I'MET3 JIXJIP3 JIMET3

mpg AA/g

Xwucrorpam 6. YKynaH aHTHOKCHAaTHBHH KamalureT ekcrpakara Bpere D. alpina

5.3.2. Kanayumem neympanucarna DPPH u OH.paOukana UCRUMUBAHUX eKCmpaKama

Kamarnurer neyrpamucama DPPH n OH' pagukana ucnutuBaHnx ekcrpakartata OUIbKe
D. blagayana mpukaszan je Ha xucrorpamy 7. Ppukasane BpeaHoctu mpenactasibajy 1Csg
BpeaHocTH u3paxeHe y pg/ml. Kananuter Heyrpanucama DPPH™ panukana kperao ce y orcery
on 20,95 pug/ml mo 25,24 pg/ml, mok ce xanmammrer Heyrpamucama OH' pamgukana kperao y
orcery ox 85,88 pug/ml mo 99,11 ug/ml. Hajjauy aktuBHOCT HeyTpaincama 00a paaukaia
MI0Ka3a0 je METAaHOJICKU €KCTPAaKT JIMCTOBA, IITO CE€ youaBa Ha OCHOBY HajMambHX |Csy BpeTHOCTH.
Ca apyre crpaHe, HajciabMjy aHTHOKCHIAATHBHY akTHBHOCT mpema DPPH’ pamukamuma wma
xmopopopmckn excrpakt jmctoBa (1Cs0=25,24 ug/ml), nox npema OH" pagukanuma Hajnabujy

AKTHBHOCT MCIIOJBHO je Xiopodopmcku exctpakt rpanynia (ICs= 99,11 ug/ml).
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99.11
100.0

90.0 -
80.0
70.0 |
60.0
50.0
40.0 -
30.0 21.45
200 1
10.0

0.0

08.98
90.26

21.09

D. blagayana

85.88

20.95

I'XJIP1

I'MET1 JIXJIP1

= DPPH- OH:

JMET1

*Bpennoctu ao6ujene 3a crannapae: DPPH: 'A=3,79+0,69; AA=6,05+0,34; BXT=15,61+1.26

blagayana

AHTHOKCHIATHBHA aKTUBHOCT, TPOIICHEeHa MPEKO KamamnuTtera Heyrpanusanije DPPH u
OH' panukana excrpakarata 6usbke D. cneorum npukasana je Ha xucrorpamy 8. Hajuspaxenujy
aKTUBHOCT HEyTpaju3aije 00e BpCTe pajauKalia MoKa3ao je METaHOJCKH €KCTPAaKT JIMCTOBA ca
ICso Bpemnoctuma 3a DPPH' Tect (22,56 pg/ml), onrnocuo 3a OH' tect (88,77 pg/ml). Ca apyre
CTpaHe, HajclladMjy AaHTHOKCHIATHBHY aKTHUBHOCT TIOKa3adH Cy XJOPO(OPMCKH EKCTPAKT

mucroBa 3a DPPH' Tect (1C50=24,57 pg/ml), omHOCHO MeTaHOJICKH eKCTpakT rpaHuuia 3a OH’

tect (1C50=97,45 pg/ml).
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OH: TA=59,14+1,10; AA= 160,55+2,31; BXT=33,92+0,79
Xucrorpam 7. Kanamurer neyrpamucatba DPPH u OH pamukana excrpakarata Bpcte D.
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96.56 97.45 96.45 D. cneorum
100.0 88.77
90.0
80.0
70.0 F
60.0
50.0
40.0

300 - 2279 22.98 22.56

20.0 -
10.0
0.0

I'XJp2 I'MET2 JIXJIP2 JMET2
mDPPH: OH:

*BpenHoctu ao6ujene 3a crannapae: DPPH: 'A=3,79+0,69; AA=6,05+0,34; BXT=15,61+1.26
OH-: TA=59,14+1,10; AA=160,55+2,31; BXT=33,92+0,79

Xucrorpam 8. KananureT HeyTpanucama DPPH u OH paaukana ekcrpakarara ousbke D.

cneorum

Ekcrpakti noOujeHn on rpanuymia W jucroBa Omibke D. alpina mokaszamm cy
AHTHOKCHUIATHBHY AKTHBHOCT MpPOICHEHY TPEKO Kamaiurera Heyrpanmucama DPPH u OH
pamukana (xucrorpam 9). Cse ICsy BpemHoctu mobujene 3a DPPH' tect cy Owmine usnax 20
pg/ml. MeraHoicku eKCTpakT rpaHuuna je mokazao Hajeehy aktuBrHocT (ICs50=21,57+1,03
pg/ml), mok cy meranoncku excrpakt sucroBa (1Cso=23,15+1,05 pg/ml) u xmopodopmcku
excTpaktu rpanuniia u jgucrosa (1Csp= 25,45+1.05 ug/ml u 1Cso = 25,45+0,89 pg/ml) mokazanu
cnabujy akTHBHOCT. Mel)yTuM, aHTHOKCHITATHBHE aKTUBHOCTH CY Mambe Y OJJHOCY Ha CTaHIapHA —
BXT. Illto ce Thue kamanureTa HeyTpaaucama OH paaukana, HajoOby aKTHBHOCT TOKAa3ao0 je
xsopogpopmckn ekctpakt smctoBa (ICso= 80,56+1,05 pg/ml), 10k Cy MeTaHOJICKH EKCTPaKTh
rpanunna 1 aucrosa (1Cso=91,55+1,05 png/ml u I1Csp= 87,98+1,07 pg/ml), kao u xnopopopmckn

exctpakt rpanunia (ICs= 98,86+0,94 png/ml) mokasanu ciabujy akTHBHOCT.
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D.alpina

98.87

100.0
90.0
80.0
700 |
60.0

87.98

500
400
300
200
10.0 -

0.0

I'XJIP3 I'MET3 JIXJIP3 JIMET3
u DPPH: OH:

*Bpeanoctu nobujene 3a crangapae: DPPH': 'A=3,79+0,69; AA=6,05+0,34; BXT=15,61£1.26
OH:T'A=59,14+1,10; AA=160,55+2,31; bXT=33,92+0,79

Xucrorpam 9. Kanauurer HeyTpanucama DPPH u OH panukana excrpakarata Ouspke D.
alpina

5.3.3. Huxubuyuja aunuone nepoxcudayuje u Fe’* xenamayuona axmuenocm ucnumusanux
eKkcmpakama

Ha xucrorpamy 10. mpuka3ane cy ICso BpenHocT ekcrpakata Omsbke D. blagayana 3a
MHXHONIW]Y TumiaHe nepokcnnammje (JII) u Fe?* xemaranmona axrusroct (XEJI). Hopehemem
ICso Bpennoctu 3a JIII, Moxe ce youuTH Aa MOCTOjU BeOMa Majia pasiiuka Mel)y HCTTHTUBaHUM
excTpakatuma. Y nopehemy ca cranaapaom (bXT) cBu ekcTpakTH Cy UCTIOJBHIIM 3HATHO CIIa0H]jy
aktuBHOCT. Hajeehy JIIT akTuBHOCT MCOJBHO je XiopodopMmcku ekcTpakt jmuctoBa (1C50=33,23
ug/ml) ok je Hajcabujy akTHBHOCT MCITOJBHO Xstopodopmcku ekctpakT rpanuniia (IC5,=36,46
pg/ml). IlIto ce Tnue XEJI aktuBHOCTH, ICs50 BpemHOCTH Cy ce kpeTaie y oncery ox 40,95 pg/ml
no 4591 pg/ml. Pemocinen y wHcCmoJbaBamy Fe2* XeNnaTalioHe aKTHBHOCTH  je:

JIMETI>I'METI>JIXJIP1>I'XJIP1.
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D. blagayana
500 - 4591 4524
41.09 =
450 L 40.95
43.0 36.46 3545
40.0 F i 35.45 33.23 34.65
350 + E— —
30,0 F
25.0 F
200 F
15.0
10.0
5.0 F
0.0
I'XJIP1 I'MET1 JIXJIP1 JIMET1
JITT XEJI

*Bpennoctu nobujere 3a cragaapae (JIP): TA=3,79+0,69; AA=6,05+0,34; BXT=15,61+1.26; a-
tokodepon=0,48+0,05

Xucrorpam 10. Poreniujan nuxubunyje nunuade nepokcunanuje (JIIT) u Fe?* XejarammuoHa
aktusHocT (XEJI) ousske D. blagayana

ITorennujanHa aHTMOKCUIATUBHA aKTUBHOCT eKcTpakara Ousbke D. cneorum, Ha oCHOBY
ICso Bpemnoctn 3a JIII m XEJI aktMBHOCTH mpHKa3zaHa je Ha xucrorpamy 11. Hajeehm
noteHiujan Ha JIIT mokaszao je METaHOJICKM eKCTPaKT Tpanyuia, noctmxyhu ICsy BpeaHocT npu
koHIeHTpanuju 28,09 pg/ml, 1ok je Hajcnabuju MOTEHIMjal MOKa3a0 XJIOPOPOPMCKH EKCTPAKT
rpanuniia, koju ICsy Bpequoct goctike mpu koHueHtpauju 37,17 pg/ml. 1Csy Bpennocti XEJI
aKTUBHOCTH Cy ce Kpetane y omcery oa 39,56 pug/ml mo 44,57 pg/ml, npu gemy je Hajjauy
aKTUBHOCT TI0Ka3a0 METAHOJCKH EKCTPAaKT JIMCTOBA, a HajCciIaldHjy XJIOpOo(GOPMCKH EKCTPaKT

JINCTOBA.
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D. cneorum
42.79 42.98 hais
45.0 r 39.56
37.17
40.0 [ oo 35.24
35.0
N 28.09 2o
300 - =
25.0 -
200 -
150 -
100 F
50 F
0.0
I'XJIP2 TMET2 JIXJIP2 JIMET2
JITT XEJI

*Bpeanoctu nobdujene 3a crangapae: DPPH: 'A=3,79+0,69; AA=6,05+0,34; BXT=15,61+1.26; a-

tokopepon=0,48+0,05.
Xucrorpam 11. Porennujan uaxubunyje nunuane nepokcunanuje (JII) u Fe?* XejarammuoHa
aktuBHOCT (XEJI) 6usbke D. cneorum

Konnenrpanuje exctpakara D. alpina morpebue 3a moctusame 1Csy Bpennoctu y JIIT u
XEJI Moznenuma aHTHOKCHJIATUBHE aHalIW3€ NpuKa3aHe cy Ha xucrorpamy 12. V JIII mogneny,
omcer ICsp Bpeanoctu 6uo je om 26,79 pg/ml mo 35,24 pg/ml, npu demy je pemocien
aHTHOKcHaaThuBHe akTuBHOCTH Owo cieaehu: JIMET3>JIXJIP3>TI'XJIP3>I'MET3. Hajanxy
KOHIIGHTpALH]y NpH K0joj ce moctmke ICso BpemHocT Fe?* xenarammona akTHBHOCT MMao je
METaHOJICKH eKCTpakT rpanunna (21,57 pg/ml), 10k je HajBHIA KOHIIEHTPAIMja 3a MOCTH3AMkE
ICs0 BpemHOCTH Omia moTpeOHa 3a XJIOpOMOPMCKH eKCcTpakT rpaHuuna (45,45 pg/ml), koju

caMHuM TUM, UMa U HajHI/I)KI/I AHTHOKCHUJaTUBHU HOTGHHI/IjaJ'I Y OBOM MOJICTY UCIIMTUBAK:A.
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. D. alpina
50.0 r 4543 ? 44.65

450 +
40.0 7 3423
350 |
300 |
250 |
200 |
150 t
100 t

26.79

[
w
—
th

0.0
I'XJIP3 I'MET3 JIXJIP3 JIMET3

JIII XEJI

*Bpeanoctu nodujene 3a crangapae: DPPH: 'A=3,79+0,69; AA=6,05+0,34; BXT=15,61+1.26; a-
Tokopepon=0,48+0,05.
Xucrorpam 12. Poreninujan uaxubunyje nunuane nepokcunanuje (JIIT) u Fe?* XejarammuoHa

aktuBHOCT (XEJI) 6uspke D. cneorum

5.4. HPLC-UV AHAJIM3A EKCTPAKATA D.BLAGAYANA, D.CNEORUM H D. ALPINA

Y uuiby waeHTU(UKANHjE HAj3aCTYIbEHUJUX KOMIIOHCHTH HCIUTHBAHUX CKCTpakara
Daphne Bpcra kopumihena je HPLC-UV ananmu3a.

5.4.1. HPLC ananusza ucnumusanux excmpaxkama épcme D. blagayana

Ha cnukama ox 28 no 33 mpukazanu cy HPLC xpomarorpamu MeTaHOJICKHX U
xmopodopMckux ekcrpakara nuirha u rpanunna D. blagayana u cranmapaa caumsbenn Ha 325
nm. Pesyntatm HPLC ananmm3e oBHX eKcTpakara ykas3yjy Ha IMPUCYCTBO HEKOJMKO Pa3IHIUTHX
MeTabonuTa, Mehy KojuMa JOMHUHAHTHO MECTO 3ay3uMa /,8-TUXUIAPOKCHUKYMapuH (JadHETHH,
te== 2,25+0.10 mwun.). Ilopen nmadHeTMHA, y eKCTpakTHMa je uAcHTH(UKOBaHa U 4-
xuapokcubenzoeBa kucenmmHa (tz= 0,96+0.10 mwn.). WpeHtndukammja oBHX MeTabOIUTA
U3BpIIEHa je nopehememM peTeHIMOHNX BpemeHa u UV crekrapa cTaHjapia ca peTeHIMOHUM
Bpemenuma 1 UV criekTpuma KOHCTUTYeHaTa eKcTpakaTa. IHTeH3UTeT CUrHajla Tope HaBeJleHUX
Mertabommrta y muxoBuM HPLC xpomatorpammma OWoO je pa3iuuuT U crnenuduyaH 3a CBAKH

ekctpakt. OpgHoc oBa aBa MeTabonuTa je OMO TakaB ga je curHan o nadHeTmHa OHO
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JOMUHAHTHUJU (Beher wHTEH3UTETa) Yy XJIOPOPOPMCKHM CKCTPaKTUMA. 3a Pa3IHKy O]
XJIOPO(OPMCKHX €KCTpaKaTa youeHH Cy curHanu Beher mHTeH3uTEeTa 3a 4-XHIPOKCHOCH30EBY
KHCeIMHY KOJ METAHOJICKHX eKcTpakata. Ilopen oBa [1Ba jenumema y MPHKa3aHUM
XpoMarorpaMMMa ce yo4aBajy M JPYT'M CUTHAIM KOjU C€ Hajlla3e Ha MamUM DPETCHIIMOHHM
BpeMeHuMa. AHanmu3oMm muxoBux UV crnekrapa MOXXeMO MPETIIOCTABUTH Ja OBA jCIULCHA
Npunaaajy kiaacama kymapuaa u ¢uaBonouga. Ananuzom UV criektapa madgHeTHHA youaBajy ce
arCoOpIIIMOHN MaKCUMyMH Ha ciefnehum TamacHuM gyxuHama: 204 nm (mMakcumym HajBeher

MHTEH3HUTETa), 267 NM (MakcUMyM Hajciaadujer HHTeH3uTea) u 325 nm.
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Cmmka 28. HPLC xpomartorpam xjopodopmckor ekcrpakta rpandmua Bpcre D. blagayana

CHUMJBbEH Ha 325 nm
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4-XuapokcubeH3oeBa KHCeJIHMHA

1
— JladueTun

|
2 4 6 8 10 tg (min)

Cmuka 29. HPLC xpomarorpaM MeTaHOJCKOT eKcTpakTa rpaHuuna Bpcre D. blagayana

CHUMJBEH Ha 325 nm
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Cauxa 30. HPLC xpomarorpam xiopodopMcKor ekcrpakra jucroBa Bpcre D. blagayana

CHUMJBbEH Ha 325 hm
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Cmmka 31. HPLC xpomarorpam MeTaHOJICKOT eKcTpakTa jarcroBa Bpcte D. blagayana caumiben

Ha 325 nm
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Cauxa 32. HPLC xpomarorpam n UV cniekrap nadueTnHa
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Cauka 33. HPLC xpomarorpam n UV cniektap 4-XuapoKCHOEH30eBe KHCEITHHE
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5.4.2. HPLC ananusza ucnumusanux excmpaxama épcme Daphne alpina

Ha cmukama oxg 34 no 37 mpukazanu cy HPLC xpomartorpamu XiaopoopMcKuxX u
METaHOJICKHX eKCTpakara rpaHumia u ymcroBa Bpcre D. alpina cuumsbenu Ha 325 nm. Ha
OCHOBY xpomartorpama u UV chnekrapa y OBHUM €KCTpakTHMMa yodaBa C€ IPUCYCTBO 4-
XUJIPOKCUOCH30€BE KHCEIMHE U JIBa XUIPOKCHMKYMapuWHCKa JepuBara, gadHeTHHA U /-
xuApokcukymapuna (ymoenudepona). Kao HoBu MeTabonMUT OBHX €KCTpakara, KOju HUje OHO
npucytan y ekcrpaktuma Bpere D. blagayana, unentudukosan je 7-XuapoKCHKyMapuH, KOjH je
y JUTEpaTypHu Mo3HaT kao ymOenudepon. CUrHaI OBOI KyMapHHA jaBjba C€ HA PETEHIIMOHOM
BpemeHy 1;=3,25+0.10 mun. HberoBo mnpucyctBo mnotBpheHo je mnopehemem peTeHIIMOHOT
Bpemena u UV cnekrpa cragmgapaa. UV crekrap ymb6enudepona, y oomactu ox 200 1o 360 nm
CaJIp>KH TMeT arcopIIUOHNX MaKCUMyMa Ha TajmacHuM ayxunama: 220 nm, 240 nm, 255 nm, 290
nm u 330 nm (cnuka 38). Jladpuerun uma HajunreHsusuje curuaie y HPLC xpomarorpamuma
XJIOpOPOPMCKHX eKCTpakaTa rpaHuuIa U juctoBa. CHUrHall HajMamber HHTEH3UTETa KOjH TOTHYe
on naduermHa youaBa ce y HPLC xpomarorpamy METaHOJCKOT €KCTpakTa TpaHYMIa. 3a
pasnuKy of XJI0poOpMCKUX eKCTpakarta, curHaiau oa nadpuermHa y HPLC xpomarorpammma
METAHOJICKUX €KCTpaKaTa cy 3HaTHO CllabMjer MHTEH3UTETa, IITO J0BOIH J0 NPETHOCTaBKe /2 je
OBO jeUIEHE 3HATHO 3aCTYIJbEHH]E y XJIOPO(POPMCKHUM HErO0 y METAHOJICKUM EKCTPaKTHMa
rpanuniia u jucroBa. Ca Jpyre crpaHe, CympoTHa 3amaxkamka C€ MOTY YOUHMTH y ciydajy 4-
xunpokcudenszoee kucenune. Y HPLC xpomarorpamy XiopoopMCKOr eKCTpakTa IpaHuulia
CHUMJBEHOM Ha 325 NM youaBa ce BeoMa HHTEeH3UBaH curHa Ha tx=3,25+0.10 MuH. koju moTH4e
on 7-xuapokcukymapuHa (ymoOenupepona). Y XIopoOPMCKOM M METaHOJCKOM EKCTPaKTy
JUCTOBa CHUTHAJl OJf OBOI jeAMIbEHha je 3HAaTHO Mamer HWHTeH3urera, Jok ce y HPLC

XpoMaTorpaMy METaHOJICKOT €KCTpaKTa rpaHYMIla je/IBa youaBa.
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Cmuka 34. HPLC xpomarorpam XJopoopMcKOr ekcTpakta rpanuymna Bpcre D. alpina

CHUMJBEH Ha 325 nm
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Cmmka 35. HPLC xpomarorpam MeTaHOJICKOT eKCTpakTa rpaHuuia Bpcre D. alpina caumiben

Ha 325 nm
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Cmmka 36. HPLC xpomarorpam xiopogopmMckor ekctpakTa gucroa Bpere D. alpina caumiben

Ha 325 nm
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Cmmka 37. HPLC xpomarorpam MeTaHOJICKOT eKcTpakTa iucroBa Bpcre D. alpina caumiben Ha

325 nm

79



Mupocaaes Cospauh

Hokmopcka ducepmayuja

mAU
] mAU
- ‘,’ -.‘\‘
500 Ymbenudepon [\
1 400 -
\ ,'ll‘ / .\
40 | | \
o | \
300 | f \
- ”" N
. \ / |
m_ r/ |
_ | / |
200 | / |
| | / |
p l. \ " |
200 \ / |
_ \ / \
100- (. / |
] / \
100-
_ 0 ‘ e
| 200 300 400 ym
0 A
1 T T T |2 T T T [4 T T T |6 T T T |8 T T T 1|0 T T T 1|2 T T T 1]4 T T T 1|6 T T T | T T 1
tg (min)

Cauxa 38. HPLC xpomarorpam u UV cnektap ym6enudepona
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5.4.3. HPLC ananuza ucnumusanux excmpaxkama épcme D. cneorum

Ha ciiukama ox 39 no 42 npukaszanu cy HPLC xpomaTtorpamu HCIUTHBAaHUX €KCTpaKaTa
ouwpke D.cneorum. Y HPLC xpomarorpamuma XJopoQOpMCKOr €KCTpakTa TrpaHYHIa U
XJIOpO(OPMCKOT  €KCTpakTa JmMcToBa Omibke D.CNeOrum xao HAjUHTE3WBHUJU MUK Ha
t:=2,184+0.10 MuH. youaBa ce curHaja KOju moTude oj aadHeTtuHa. OCUM OBOT CHTHaja y OBUM
HPLC xpomaTorpammuma youaBa c€ U BeoMma Ci1ad CUTHAJ KOjU MOTHYe 07 4-XUIPOKCUOCH30eBe
kucenune. Ca npyre ctpane y HPLC xpomaTorpamMrMa METaHOJICKMX €KCTpakara rpaHdyuiia u
JMCTOBA HAjUHTCH3UBHUJU CUTHAJ MOTHYE O]l 4-XHIPOKCHOCH30€BE KUCEIIMHE, JOK je& Y OBUM
XpoMarorpaMuMa CUTHaJI KOjU IMOTHYe ol JadHETHHA 3HATHO ciadujer wHTeH3uTera. Hu y
JEeIHOM OJ aHATM3WpaHUX ekcTpakara D.cneorum Huje 3abenexeHo mpucycTBo ymoenudepoHa.
Ha ocHoBy cBera Moxe ce 3aKkJbYYUTH Ja €KCTpaKkaTh T'paH4yuIla U JuctoBa Omspke D.cneorum
Ka0 Haj3acTyIJbeHHje MeTabOMUTE caipike 4-XHIPOKCUOCH30€BY KUCEIMHY U JNaQHETHH, a 3a

pasnuKy oJ ekcTpakarta ousbke D. alpina, He caapxke ymoenudepoH.
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Cauka 39. HPLC xpomartorpam xiiopoopMCKOr eKCcTpakTa TpaHumiia Bpcte D. cneorum

CHUMJbEH Ha 325 nm
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4-XunapokcubeH3oeBa KHCeJINMHA

—————___JladpHeTHH

[ .
2 4 6 8 10 tR (min)
Cauka 40. HPLC xpomarorpam MeTaHOJCKOT eKCTpakTa rpaHuuiia Bpcte D. cneorum cHumsbeH

Ha 325 nm
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Cauxa 41. HPLC xpomatorpam xyopodopMckor ekcrpakTta JuctoBa Bpcre D. cneorum

CHUMJbEH Ha 325 nm
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4-XuapokcubeH3oeBa KHCeJIHMHA
HadueTrnn

[ .
2 4 6 8 10 tR (min)
Cauka 42. HPLC xpomarorpaM METaHOJICKOT €KCTpakTa JIMcToBa Bpcte D. Cneorum cHumIbeH

Ha 325 nm
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CrtpykType HICHTH(PUKOBAHUX jeANHCHha MPUKa3aHe Cy Ha ciuiu 43.

COOH
o /C;E(:\LO [ ] o mo
OH OH
HadbHeTun 4- XunpokcubeHzoeBa YMbenudepon
KHCEeTuHA

Cauka 43. CTpykType UACHTU(DUKOBAHUX JeIUBCHA

Y rtabenu 5. mpuKa3zaHO j€ MPUCYCTBO HJIEHTU(UKOBAHUX MeTaboJuTa y ekcrpaktuma D.
blagayana, D. cneorum u D. alpina.

Ta6ena 5. [IpucycTBo Haj3acTyIIBEHUJUX META0OINTA Y UCIIUTUBAHUM EKCTPAKTUMa

buwbka Excrpakr Jadpuerun  YmOeaudepon 4-xuapokcudeHzoeBa
KHCeJIHHA

'XJIP1 + - ¥
D. blagayana I'METI + - +
1) JIXJIP1 + _ "
JIMET1 + - ¥
['XJIP2 + - ¥
D. cneorum I'MET2 + - +
(2) JIXJIP2 + - +
JIMET2 + - ¥
I'XJIP3 + + +
D. alpina I'MET3 i + +
3) JIXJIP3 + + n
JIMET3 + + +
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5.5. AHTUMUKPOBHA AKTUBHOCT EKCTPAKATA D.BLAGAYANA, D.CNEORUM
N D. ALPINA

MUKpOAUIYITHOHOM METOJIOM, OITMCAaHOM Yy EKCIEPUMEHTAIHOM JIelNy AHucepTaiyje,
onpehuBane cy MUHUMAalIHE MHXMOMTOPHA KOHIICHTpAllMja MCIIMTUBAHKX SKCTpakara y in Vitro
yCIIOBUMA, KOj€ TMPEACTaBJba)y HAJHIKY KOHIICHTpAIMjy EeKCTpakTa Koja CcIpedaBa pact

MUKpPOOPTraHu3Ma.

5.5.1. Aumumuxpoona akmuenocm ucnumueanux excmpaxama épcme D. blagayana

AnTHOAKTEpHjCKa aKTUBHOCT METAHOJICKHX U XJIOPO(OPMCKHX €KCTpakaTa TpaHdyulla
mucroBa D. blagayana, wuspaxkena kao MuHHUManHa uWHXHOMTOpHA KOHIEeHTpauuja (MIC),
Kperaya ce y omncery on 15,62 no 125 ug/ml (tabena 7). Hajmama Bpeanoct MIC 3abenexena je
y cilydajy METaHOJICKOI eKCTpakTa rpaHuuia npema Bpctd K. pneumoniae u xiopodopmckor
eKCTpakTa JHMCTOBa mpema Bpcrama S. aureus u P. mirabilis (MIC=15,62 pg/ml). Hajcnabuje
aktuBHOCTH (MIC=125 pg/ml) nokaszamu cy xiopodopMCKH €KCTpakT rpaHdmia mnpema P.
vulgaris, MeTaHOJICKH eKCTpakT rpanynia npema B. subtilis u xmopodopmckn ekcTakt mrcToBa
npema P. vulgaris, ka0 ¥ METaHOJICKH EKCTPaKT JHCTOBAa mpema S. aureus. Y ciydajy
UCIUTHBaKka aHTH(YHTATHE aKTUBHOCTH METAHOJICKHUX M XJIOPOGOPMCKUX EKCTpaKaTa rpaH4HIa
u mucroa D. blagayana speanoctu MIC cy ce kperane y omcery ox 15,62 no 125 pg/ml.
Haj6osby aKkTHBHOCT HMCIOJBHO je METaHOJCKU ekcTpakT rpanumnna (MIC=15,62 pg/ml) u
MeTaHoicku ekctpakt smctoBa (MIC=31,25 pg/ml) mpema Bpctu A. niger. Hajcnabuje
aktuBHOCTH (MIC=125 ng/ml) 3abenexene cy y ciy4ajy METaHOJICKOT €KCTpaKTa TpaHYHIIA
npema Bpctu C. albicans, xmopodopmckor ekcrpakra rpandmia mpema A. Niger 1 MeTaHOJICKOT

excrpakra nucrosa npema C. albicans.
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Tadena 7. AuTuMuKpoOHa akTHBHOCT ekcTpakara Bpcre D. blagayana

MIC (ug/mlL)

Mukpoopranusmu | rxjip1  JIXJIPI TMET1 JMET! Terpauukiun Kerokonasoun

S. aureus 62,5 15,62 62,5 125 0,98 -
ATCC 25923

K. pneumoniae 31,25 62,5 15,62 62,5 0,49 -
ATCC 13883

E. coli 62,5 62,5 62,5 62,5 0,98 -
ATCC 25922

P. vulgaris 125 125 31.25 62,5 1,95 -
ATCC 13315

P. mirabilis 62,5 15,62 62,5 62,5 1,95 -
ATCC 14153

B. subtilis 31,25 62,5 125 62,5 0,24 -
ATCC 6633

C. albicans 62,5 62,5 125 125 0,98 -
ATCC 10231

A. niger 125 62,5 15,62 31.25 - 0,98
ATCC 16404
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5.5.2. Aumumuxkpoona akmuenocm ucnumusanux ekxcmpaxkama épcme D. cneorum

Y Tabenm 8. mpukazaHu Cy pe3yiTaTH HUCHUTHBAaba AHTUMUKPOOHE AaKTHBHOCTH
METaHOJCKHX U XJIOPOQOPMCKHX eKCTpakara rpaHdMiia W JucToBa Owsbke D. cneorum.
Bpennoctu MIC cy ce kperane ox 15,62 ug/ml no 62,5 pg/ml. Hajsehy ocerspuBOCT mpema
MeTaHOJICKOM ekcTpakTy rpanuuia (MIC=15,62 pug/ml) mokasaine cy 6akrepuje P. mirabilis u K.
pneumoniae, pok cy B. subtilis u P. vulgaris 6une HajocersbuBHje mpemMa XJIOPOPOPMCKUM
eKCTpaKTHMa JIKCTOBA OJHOCHO TpaHuuIa. EKCTPakTH rpaHuMiia Cy MMOKa3ald UCTE aKTUBOCTH
npema S. aureus u E. coli (MIC=62,5 pg/ml). Ca apyre crpane, eKCTpakTH JHCTOBA Cy UMAIIH
ucre MIC Bpeanoctu 3a S. aureus u K. pneumoniae (31, 25 ug/ml) xao u 3a P. vulgaris u P.
mirabilis (62,5 pg/ml). UcnutuBanu exTpakTH MOKa3yjy aHTU(QYHraJHy aKTHBHOCT, 3a KOjy CY
ce Bpeanoct MIC kperane y oncery ox 15,62 ug/ml mo 125 pg/ml. Hajocersbusuja je 6uia C.

albicans pema Xx10pohOpPMCKOM EKCTPAKTY JIMCTOBA M METAHOJICKOM EKCTPAKTY TPaHYHUIIA.
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Tabena 8. AuTUMHKpOOHA aKTUBHOCT €KCTpakaTa Bpcte D. cneorum

MIC (ug/mL)

Muxpoopranusmu | TXJIP2 JIXJIP2 TMET2 JIMET2 Terpauukiun KerokoHaszo

S. aureus 62,5 31,25 62,5 31,25 0,98 -
ATCC 25923

K. pneumoniae 31,25 31,25 15,62 31,25 0,49 -
ATCC 13883

E. coli 62,5 31,25 62,5 62,5 0,98 -
ATCC 25922

P. vulgaris 15,62 62,5 31.25 62,5 1,95 -
ATCC 13315

P. mirabilis 62,5 62,5 15,62 62,5 1,95 -
ATCC 14153

B. subtilis 31,25 15,62 62,5 62,5 0,24 -
ATCC 6633

C. albicans 31,25 15,62 15,62 31,25 0,98 -
ATCC 10231

A. niger 62,5 62,5 125 62,5 - 0,98
ATCC 16404
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5.5.3. Aumumuxpoona akmuenocm ucnumueanux excmpaxkama épcme D. alpina

AHTHMUKpOOHA aKTUBHOCT €KCTpaKara JIMCTOBa U rpanyuna ouseke D. alpina nooujenux
noMohy pasauuuTHX pacTBapava nata je y tabenu 9. Hajmame MIC Bpennoctu (15,62 pg/ml)
UMaJi Ccy XJIOpo(OpMCKH €KCTpaKT IpaHyYMIla M JUCTOBa mpema B. subtilis, kao n meranoncku
eKcTpakT JsmcroBa mpema P.vulgaris. XmopodopMckn M METaHOJICKM EKCTPAKTH TpaHYUIla
nokazayim cy ucre aktuHoctd (MIC=62,5 ug/ml) nmpema S. aureus, P. vulgaris u P. mirabilis.
Ca npyre crpase, XJOpOoOPMCKH M METAaHOJCKH EKCTpakTH JmcroBa cy umamu ucre MIC
Bpeanoctu (31,25 pg/ml) npema S. aureus u E. coli. Hajcnabujy akrusaoct (MIC=125 pg/ml)
MMao je METaHOJCKH ekcTpakT jucroBa mpema K. pneumoniae u B. subtilis. T'enepanno,
XJI0pO(GOPMCKH EKCTPAaKTH Cy IMOKa3aid 00Jbe AaHTHMHUKPOOHE aKTHBHOCTH OJ METAHOJCKHX
eKcTpakara, ca u3y3eTkoM nejctBa Ha P. mirabilis rne cy MIC Bpennoctn wucrte 3a cBe
ucnutuBane ekcrpakrte. llIto ce Tuye antudyHranse aktuBHocTH, MIC BpemnHocTH cy ce
kperasie y omncery ox 31,25 pg/ml no 125 ug/ml, npu demy je HajOOJbY AaKTHBHOCT HMCIOJHHO

XJIOPO(OPMCKH €KCTPAKT JIMCTOBA MpeMa 00e BPCTE UCITUTHBAHKX TUICCHHU.
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Tadena 9. AHTUMUKPOOHA aKTHBHOCT eKcTpakara omibke D. alpina

MIC (ug/mlL)

Muxpoopranusmu | TXJIP3 JIXJIP3 TMET3 JIMET3 Terpauukiun Kerokonaszo

S. aureus 62,5 31,25 62,5 31,25 0,98 -
ATCC 25923

K. pneumoniae 31,25 31,25 62,5 125 0,49 -
ATCC 13883

E. coli 31,25 31,25 62,5 31,25 0,98 -
ATCC 25922

P. vulgaris 62,5 31,25 62,5 15,62 1,95 -
ATCC 13315

P. mirabilis 62,5 62,5 62,5 62,5 1,95 -
ATCC 14153

B. subtilis 15,62 15,62 62,5 125 0,24 -
ATCC 6633

C. albicans 62,5 31,25 62,5 125 0,98 -
ATCC 10231

A. niger 62,5 31,25 62,5 125 - 0,98
ATCC 16404
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5.6. KOMPAPATUBHA CTATUCTUYKA AHAJIN3A JOBUJEHUX PE3YJITATA

5.6.1. Jeonoghaxmopcka amanuza eapujance yKynnux (penona, ¢haasonouoa u

AHMOUOKCUOAMUBGHUX AKIMUBGHOCMU

Jennodakropckom ananmzom Bapujance (AHOBA) yTBpheHo je mocrojame CTaTUCTUYIKH
3HavajHe paziauke (p<0,05) m3mehy ucrnuTUBaHUX €KCTpakaTra y KOJWYWHU YKYITHHX (eHosa U

(b1aBoHOUAA KA0 U UCIOJFEHUM aHTHOKCHUIATUBHUM akTUBHOCTHMA (Tabena 10.).

Ta6ena 10. Ananuza Bapujance (AHOBA) BpenHocTr ykynHUX (eHoa, (raBoHOUAA U

AHTOMOKCUAATUBHUX aKTUBHOCTU UCIIUTHBAHUX Yy30paKa U CTaHAapaa

AHOBA

Ykynuu Yxynuu VYxynuu DPPH Nuxnubunuja Fe? Heyrpanu

dhenommn (dbnaBoHOMIH aHTHUOKC. CKEBHUHIIEP JUIIUIHE XenaTanuja came OH'

KamauTeT aKTUBHOCT  IEPOKCHUJIAIIN]E panukana

F 248331 74,000 52,408 137,581 1.093,654 203,763 1.935,743
P 0,000 0,000 0,000 0,000 0,000 0,000 0,000

F - exciepumenTanna Bpeanoct F-muctpubynuje
p - BepoBaTtHOha 3a MpUXBaTambe HYJITE XUMTIOTE3E

*- pa3juKa je craTUCTUYKY 3HaudajHa (p<0,05)

Kako 0u ce yrBpauio uzMel)y Kojux KOHKPETHO Ipyria IMOCTOjU CTATUCTUYKY 3HauajHa

pasiiKa pe3yiTaTH Mepema Cy aHaau3upanu HakHagauM Tukey HSD tectom.

5.6.2. Tukey s HSD tectupame YKYNHOT ()eHOJIHOT CaAPKaja HCIIMTHBAHUX eKCTPaKaTa

Meby ekcrpaktima 6usbke D. blagayana, jequro ce x10pohOpMCKH €KCTPAKT IpaHYUIa
CTaTUCTMYKHU 3HAYajHO Pa3IMKOBAO IO KOJMYMHU YKYIHHUX (DEHOJa O]l OCTAJIMX eKCTpakaTa OBe
6usbke (Tabena 11). Ca npyre cTpaHe, aHaTM30M €KCTpakaTa JOOMjEHUX O] Pa3IMUUTUX JIeTI0Ba
omwnpke D. alpina, crarucThuky 3HaYajHa pa3iuka y caapikajy (CHONHHUX jeAWiberba HUje
yTBpheHo camo m3Mmel)y XsopoopMCKHX eKCTpakaTa rpaH4uIia u jguctoBa. Kom ekcrtpakara

nobujennx w3 Ouspke D. Cneorum, craTUCTUYKM 3HAYajHE pasnuke HUje Omino wusmelhy
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XJIOPO(OMCKOT €KCTpaKTa rpaHYuIla U METaHOJICKOT €KCTPaKTa JHCTOBA, Ka0 U XJIOPOPOPMCKOT
EKCTpPaKTa JINCTOBA U METAHOJIHOCKOT €KCTpaKTa rpaHuMia oBe Ousbke. CBU EKCTPaKTH OUIbKE
D. alpina ce crarucTHYKM 3HAYajHO pa3IMKYjy MO Caapkajy (GEHOJIHHX MOJCKYyIa O
HCIUTHBAaHUX eKcTpakata Omibke D. cheorum. Kommnaparmmjom excrpakata D. alpina ca
exkcTpaktumMa Ouspke D. blagayana, yriaBHOM je yCTaHOBJBEHO IIOCTOjarb€ CTATHCTHYKH
3HaYajHE pa3IHMKe y caapkajy yKymHuxX ¢enona. Pasznuke Huje Omiio u3mel)y MeTaHOJICKOT
eKCTpaKTa TpaHYMIla U XJIOpoopMcKor ekcTpakra smctoBa D. alpina npema xmnopodopmckom
eKCTPaKTy I'paH4MIla OJJHOCHO METaHOJCKOr excTpakTa smctoBa D. blagayana. Illto ce Tuue
KOMITapaTHBHE CTATHCTHYKE aHalW3e eKkcTpakata Owsbaka D. cneorum u D. blagayana, mo
caipkajy yKyNmHUX (EHOJTHUX jeIHberba, XJIOpohOopMCKH eKCcTpakT rpaHuuna D. cneorum ce
HUje pa3jIMKOBAa0 OJ METAHOJICKMX eKCTpakaTa TpaHYMlla M JIUCTOBA M XJIOPO(POPMCKOT
ekcTpakta rpanumia Owsbke D. blagayana. Hucy ce craTucTHuky 3HaYajHO pa3jIMKOBAIM HU

METaHOJICKH €KCTPaKT JiucToBa D. cneorum u xiaopodopmcku ekcrpakT 6usbke D. blagayana.
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Tabena 11. Craructuctuuka aHaiu3a AOOHJEHHUX pe3yJTaTra YKyHmHOT (eHOoJHOT

caJip’kaja UICIUTHBAHUX y30paKa

Tukey’s HSD tect

Y3opuu P-BpeaHOCT Y3opuu p-BpeAHOCT  Y3opum P-BpeAHOCT
I'’XJIP1/JIXJIP1 0,000 I'METI/TXJIP3 0,000 TI'XJIP3/JIMET2 0,000
I'XJIPI/TMET1 0,000 I'METI1/JIXJIP3 0,002 JIXJIP3/TMET3 0,000
I'XJIP1/JIMETI 0,000 TI'METI/I'MET3 0,000 JIXJIP3/JIMET3 0,000
I'XJIP1/TXJIP3 0,000 I'MET1/JIMET3 0,000  JIXJIP3/TXJIP2 0,015
I'XJIP1/JIXJIP3 0,000 I'MET1/T'XJIP2 0,998  JIXJIP3/JIXJIP2 0,000
I'XJIP1/TMET3 0,632 I'MET1/JIXJIP2 0,000 JIXJIP3/TMET2 0,000
I'XJIP1/JIMET3 0,000 I'METI/TTMET2 0,000 JIXJIP3/JIMET?2 0,000
I'XJIP1/TXJIP2 0,000 I'MET1/JIMET2 0,601 TI'MET3/JIMET3 0,002
I'XJIP1/JIXJIP2 0,000 JIMET1/TXJIP3 0,002 TI'MET3/TXJIP2 0,000
I'’XJIPI/TMET2 0,000 JIMET 1/JIXJIP3 0,384 I'MET3/JIXJIP2 0,000
I'XJIP1/JIMET2 0,000 JIMET1/TMET3 0,000 TMET3/TMET2 0,000
JIXJIP1/TMETI1 0,991 JIMETI/JIMET3 0,000 TMET3/JIMET2 0,000
JIXJIP1/JIMET1 0,939 JIMET1/TXJIP2 0,879 JIMET3/TXJIP2 0,000
JIXJIP1/TXJIP3 0,000 JIMET1/JIXJIP2 0,000 JIMET3/JIXJIP2 0,000
JIXJIP1/JIXJIP3 0,023 JIMET1I/TMET?2 0,000 JIMET3/TMET2 0,000
JIXJIPI/TMET3 0,000 JIMETI/JIMET2 0,004 JIMET3/JIMET2 0,000
JIXJIP1/JIMET3 0,000 I'XJIP3/JIXJIP3 0,340  I'XJIP2/JIXJIP2 0,000
JIXJIP1/TXJIP2 1,000 I'XJIP3/TMET3 0,000 TI'XJIP2/TMET2 0,000
JIXJIP1/JIXJIP2 0,000 I'XJIP3/JIMET3 0,000 I'XJIP2/JIMET2 0,147
JIXJIPI/TMET2 0,000 I'XJIP3/TXJIP2 0,000 JIXJIP2/TMET2 0,935
JXJIP1/JIMET2 0,104 XJIP3/JIXJIP2 0,000 JIXJIP2/JIMET2 0,000
I'METI1/JIMET1 0,349 I'XJIP3/TMET2 0,000 TMET2/JIMET2 0,000
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5.6.3. Tukey’s HSD TecTupame YKYNHOT (AJIABOHOMIHOT CajJip:Kaja MCIUTHBAHUX eKCTpPaKaTa

Po caapxajy ykynHuX (JiaBOHOHMIa, METaHOJICKU ekcTpakT Ousbke D. blagayana ce nuje
CTaTUCTHYKU 3HAYajHO DPAa3JIMKOBAO OJ XJOPO(OPMCKOT EKCTpaKTa JIUCTA W METAHOJICKOT
CKCTpakTa TIpaHuuila HMcTe Omibke (Tabema 12). M3meljy ocramux ekcrpakara OBE OHIbKE
yTBp)EHO je TOCTOjarme CTATUCTUYKH 3HAYajHE PA3IMKE Yy Caipkajy (IaBOHOUIHHX jeIUCHA.
[ITo ce Tue excTpakaTa nodbujeHnx u3 ombke D. alpina, MeTaHOICKH €KCTPAKT JIMCTOBA CE HUjE
CTaTUCTHYKW 3HAYajHO PA3IMKOBAO IO CAIpKajy YKYMHUX (IABOHOMIA OJf METAHOJCKOT W
xJ0poopMCKOTr eKcTpakTa rpaHuuna. Ekcrpaktu Oumsbke D. cneorum cy ce melyycoOHO
Pa3IMKOBAIM 10 CaapXkajy YKYMHUX (IaBOHOHWAA, CeM XJIOPO(QOPMCKOT W METaHOJCKOT
eKCTpakTa rpaHymia, n3mely Kojux Huje yrBpheHO MOCTOjame CTAaTUCTUYKHU 3HAYajHEe pas3JivKe.
Kana ce nopene ekcTpakTi TOOWjeHH W3 PAa3JIMUUTUX BPCTA, CaapKaj YKYMHHX (IIaBOHOHMA CE
HUje CTAaTUCTUYKH 3HAYajHO PA3JIMKOBAO Yy BHIIE CllydajeBa. Tako ce Ha MPHUMEP METAHOJCKH
eKcTpakT rpanumiia Owbke D. blagayana nuje pasmukoBao oa XJI0po(OPMCKOT EKCTpaKTa
JIMCTOBA U METAHOJICKMX eKcTpakara Ousbke D. alpina ka0 u METaHOJICKOT €KCTpaKTa JUCTOBA
ouspke D. cneorum. Xmopodopmcku ekcrpaktu 6mibke D. blagayana ce nucy pasmukoBanu o
xyopodopmckux ekctpakta D. alpina. Xnopodopmcku ekcTpakT juctoBa 6msbke D. cneorum ce
HUj€ Pa3IMKOBA0 0J1 XJIOPOPOPMCKHX €KCTPAKTa rpaHuYMLA Jpyre JBE BPCTE KA0 U METaHOJICKOT
ekcTpakTa juctoBa Ousbke D. alpina. Takohe, MEeTaHOJICKH €KCTPAKT I'paHUMIIA OBE OUIbKE ce
HHUJ€ pa3IMKOBao MO CaJpKajy YKYMHUX (JIaBOHOMAA O XJIOPOPOPMCKUX €KCTpakara JUCTOBA
Apyre IBE BPCTEe Kao M METAHOJCKOT eKCTpakTta jucToBa Omsbke D. blagayana. Meranoncku
eKCTpakT JucrtoBa D. cneorum ce Huje pa3iaMKOBaO O]l METAHOJCKOT €KCTPAKTa JINCTOBA OUJbKE
D. blagayana u on nBa excrpakta O6usbke D. alpina (X10podOpMCKH €KCTpaKT JHCTOBA H

METaHOJICKU €KCTPAKT TPaHYHIA).
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Tab6ena 12. CrarucTucTruka aHaim3a JOOWjEHUX pe3yiTara yKYMHOT (hIaBOHOWIHOT

cajip>kaja UCIIMTUBAHUX y30paKa

Tukey’s HSD Tect

¥Y3opun p-BpeaHocT Y3opuu p-BpeaHOCT Y3opuu p-BpeaHoOCT
I'XJIP1/JIXJIP1 0,000 TI'METUITXJIP3 0,000 I'XJIP3/JIMET2 0,000
I'XJIPI/TMET1 0,000 TI'METI/JIXJIP3 0,107  JIXJIP3/TMET3 0,000
I'XJIP1/JIMET1 0,000 TI'METI/'MET3 0,326 JIXJIP3/JIMET3 0,000
['XJIP1/TXJIP3 0,995 TI'METI/JIMET3 0,004  JIXJIP3/I'XJIP2 0,000
I'XJIP1/JIXJIP3 0,000 TI'METUIIXJIP2 0,000  JIXJIP3/JIXJIP2 0,000
I'XJIPI/TMET3 0,000 I'METI/JIXJIP2 0,000 JIXJIP3/TMET2 0,301
I'XJIP1/JIMET3 0,006 TI'METI/I'MET2 0,000 JIXJIP3/JIMET2 0,362
IXJIP1/TXJIP2 0,000 TI'METI/JIMET2 1,000 TI'MET3/JIMET3 0,634
I'XJIP1/JIXJIP2 0,824 JIMETI/I'’XJIP3 0,000 TI'MET3/TXJIP2 0,000
'XJIPI/TMET2 0,000 JIMETI/JIXJIP3 1,000 T'MET3/JIXJIP2 0,003
I'XJIP1/JIMET2 0,000 JIMETUTMET3 0,000 TI'MET3/I'MET2 0,000
JIXJIPI/TMET1 0,001 JIMETI1/JIMET3 0,000 TI'MET3/JIMET2 0,093
JIXJIPI/JIMET1 0,645  JIMETUTXJIP2 0,000 JIMET3/T'’XJIP2 0,000
JIXJIP1/T'XJIP3 0,000 JIMETI/JIXJIP2 0,000 JIMET3/JIXJIP2 0,261
JIXJIP1/JIXJIP3 0,525 JIMETI/'MET2 0,401 JIMET3/'MET2 0,000
JXJIPUTMET2 0,000 JIMETI/JIMET2 0,269 JIMET3/JIMET2 0,001
JXJP1/JIMET2 0,000 TI'XJUIP3/JIXJIP3 0,000  I'XJIP2/JIXJIP2 0,000
JIXJIP1/TXJIP2 0,042 TI'XJIP3/I'MET3 0,000 TI'XJIP2/I'MET2 0,097
JIXJP1/JIXJIP2 0,000 I'XJIP3/JIMET3 0,065 I'XJIP2/JIMET2 0,000
JIXJIPI/TMET2 1,000 I'’XJIP3/TXJIP2 0,000 JIXJIP2/'MET2 0,000
JIXJIPI/JIMET2 0,003  I'XJIP3/JIXJIP2 1,000  JIXJIP2/JIMET2 0,000
I'MET1/JIMET1 0,073  I'’XJIP3/TMET2 0,000 TI'MET2/JIMET2 0,001
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5.6.4. Tukey s HSD TecTupame YKYNHOT YKYITHOT AHTHOKCHIATHBHOT KaNanuTeTa
HCNIUTHBAHUX eKCTpaKaTa

Excrpaktu 6mbke D. blagayana cy ce mo ykynmHOM aHTHOKCHAATHMBHOM KallallMTETy
Mel)ycOOHO CTaTUCTHUYKM 3HAYajHO Pa3IMKOBAIM, CEM METAHOJICKOT EKCTpakTa TpaHyula H
METaHOJICKOT eKcTpakTa JiucroBa (tadbena 13). Ca npyre crpane, u3mel)y ekcrpakara ousbke D.
CNeorum Hema CTaTHCTUYKU 3HA4YajHE pa3iMKe Y YKYITHOM aHTHOKCHJIATUBHOM KAaIlallUTETYy.
IITo ce THue ekcTpakaTta no0ujeHux on Oousbke D. alpina, ctaTucTuyku 3HA4ajHO Ce Pa3IMKOBAO
XJIOPOOPMCKH €KCTPAKT TpaHuYMIa O]l OCTAJINX MCIUTUBAHUX EKCTpaKaTa OBe OMJbKE TOK Mehy
OCTaJIMM EKCTPAaKTHMa OBE OWJbKE HHje OWMJIO CTAaTHUCTUYKHU 3Ha4yajHe pasznuke. KommapaTtuBHa
aHallM3a eKCTpakaTa CBe TPU HCIUTUBAHE BPCTE je YTBPHEHO Ja HE MOCTOJHU CTATUCTUYKHU
3HauyajHa pa3JiKa y yKYTHOM aHTHOKCHJIATUBHOM KamaluTeTy u3Mel)y METaHOJICKUX eKCTpakara
rpaHuYMIla U METAHOJCKUX eKcTpakara juctoBa. Popehemem ekcrtpakarta nucroBa Ouibke D.
alpina ca ekctpaktuMa a00ujeHUM u3 Omsbke D. Cneorum, cTaTHCTUYKW 3HA4YajHA pasiiuKa je
rocTojana jenHo u3Mel)y MEeTaHOJCKOT eKCTpakTa nuctoBa D. alpina u MeTaHOJICKOT €KCTpaKTa
rpanuuna D. cneorum. Exctpaktu mucroBa D. alpina ce mo yKymymHOM aHTHOKCHJIAQTMBHOM
KalaluTeTy HUCY Pa3jMKOBaJIM M OJf METAHOJCKOT eKCTpakTa rpaHuniia omsbke D. blagayana.
XnopopopMcku ekcTpaktd D. Cneorum xao u METaHOJCKH €KCTPaKT I'paHYMIla OBe OWJbKE ce
HHje pa3JIMKOBAa0 OJf METAaHOJICKOT eKcTpakta nucroBa Ombke D. blagayana. Crartucruuku
3Ha4yajHa pasiiMKa HHUje MOCTojajla HM U3Mel)y MEeTaHOJICKOT eKCTpakTa rpaHuyuna ouseke D.
blagayana u x;opodopMcKOr eKcTpakTa rpaHYMIla B METAHOJICKOT €KCTpaKTa JIucToBa Oribke D.

cneorum.
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Ta6ena 13. CrarucTucTryka aHanu3a J00MjeHUX pe3yaTara yKyIMHOT aHTHOKCHIaTHUBHOT

KarnmanguTeTa UCIIMTUBAaHUX y30paKa

Tukey’s HSD tect

Y3opun p-BpeaHocT Y3opuu p-BpeaHocT Y3opuu p-BpeaHoOCT
I'XJIP1/JIXJIP1 0,015 TI'METUTXJIP3 0,000 I'XJIP3/JIMET2 0,001
I'XJIPI/TMET1 0,000 I'METI1/JIXJIP3 0,989 JIXJIP3/TMET3 0,859
I'XJIP1/JIMET1 0,000 TI'METI/'MET3 0,231 JIXJIP3/JIMET3 1,000
['XJIP1/TXJIP3 0,000 TI'METI/JIMET3 1,000 JIXJIP3/I'XJIP2 1,000
I'XJIP1/JIXJIP3 0,000 TI'MET1/I'’XJIP2 0,781 JIXJIP3/JIXJIP2 0,939
['XJIP1/TMET3 0,000 I'METI/JIXJIP2 0,334 JIXJIP3/TMET2 1,000
I'XJIP1/JIMET3 0,000 TMETUTMET2 1,000 JIXJIP3/JIMET2 1,000
IXJIP1/TXJIP2 0,000 TI'METI/JIMET2 0,781 I'MET3/JIMET3 0,410
I'XJIP1/JIXJIP2 0,000 JIMETI/I'XJIP3 0,000 I'MET3/T'’XJIP2 0,997
['XJIP1/TMET2 0,000 JIMETI1/JIXJIP3 0,657 I'MET3/JIXJIP2 1,000
I'XJIP1/JIMET2 0,000 JIMETI1/I'MET3 0,038 I'MET3/TMET2 0,569
JIXJIPI/TMET1 0,000 JIMETI1/JIMET3 0,974 I'MET3/JIMET2 0,997
JIXJIP1/JIMET1 0,000 JIMET1/T'XJIP2 0,260 JIMET3/T'’XJIP2 0,934
JIXJIP1/TXJIP3 0,007  JIMET1/JIXJIP2 0,062 JIMET3/JIXJIP2 0,547
JIXJIP1/JIXJIP3 0,000 JIMETI1/'MET2 0,913 JIMET3/TMET2 1,000
JIXJIPI/TMET3 0,000 JIMETI1/JIMET2 0,260 JIMET3/JIMET2 0,934
JIXJIP1/JIMET3 0,000  I'XJIP3/JIXJIP3 0,000 I'XJIP2/JIXJIP2 1,000
JIXJIP1/TXJIP2 0,000 TI'XJIP3/I'MET3 0,011 ['XJIP2/TMET2 0,983
JIXJIP1/JIXJIP2 0,000 I'XJIP3/JIMET3 0,000 I'XJIP2/JIMET2 1,000
JIXJIP1/TMET2 0,000 I'XJIP3/T'XJIP2 0,001 JIXJIP2/TMET2 0,711
JIXJIP1/JIMET2 0,000  I'XJIP3/JIXJIP2 0,006 JIXJIP2/JIMET?2 1,000
I'MET1/JIMET1 0,998 I'XJIP3/TMET2 0,000 I'MET2/JIMET2 0,983
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5.6.5. Tukey’s HSD mecmupamwe DPPH ,,ckeéunuep” akmusHocmu ucCnumueaHux
eKcmpaxkama

W3melhy cBuUX TecTUpaHMX €KcTpakara H craHaapaa (OyTHIXHIPOKCUTOIyeaH,
aCKOpOMHCKa KHCEIMHA U TaJlHa KHCEJIMHA) TIOCTOjH CTAaTUCTUYKM 3HAuYajHA Pa3jIMKa y CTEHECHY

neyrpanusanuje DPPH pagukana (trabena 14).

MehycoOnum Tectupamem ekctpakata Owibke D. blagayana, cratuctuyku 3HavajHa
pas3iuka je nocrojana usMel)y XJaopopopMCKOT U METAHOJICKOT €KCTPAKTa JIMCTOBA. AKTHBHOCT
XJIOpOOPMCKOT  €KCTpaKTa TpaHYMIla C€ CTAaTHCTUYKH pa3jMKOBala OJf aKTHBHOCTH
XJIOPOPOPMCKOT EKCTpaKTa JIMCTOBA M METAaHOJICKOT eKCTpakTa rpanuuna. Melhy ocramum
EKCTpaKTUMa OBe OMJbKe HUje OmIo Mel)ycoOHE CTaTUCTHUYKM 3HAuajHEe Pa3lIMKe y MCIOJhaBabY
aktuBHOCTH. IIITO ce ThMue ekcTpakara mobujeHux u3 Omsbke D. alpina, jenuHo ce akKTHBHOCT
METAHOJICKOT €KCTPaKTa TPaHYMIla CTATUCTHYKU 3HAYAjHO PA3JIMKOBAJIA OJ] aKTUBHOCTU KOj€ CY
UCTIOJbMIIA XJIOPO(POPMCKH EKCTPAKTH TpaHUYHUIlA M JINCTOBA OBe Omibke. OCTalll €KCTPAKTH ce
HUCY Mel)yCOOHO pa3IMKOBAJIM MO MCIIOJbEHO] aKTUBHOCTH. AKTUBHOCTH €KCTpakaTa ousbke D.
Cneorum HHCy Ce CTaTHCTHYKM 3HayajHo MelhycoOHo pasnukoBane. KommapaTtuBHOM
CTaTHCTUYKOM aHAJHM30M EKCTpakara CBe TpU OWJbHE BpCTE, MOKAa3aHO j€ Jla c€ aKTUBHOCT
excrakara D. blagayana najuenihe pasnukoBaia o1 aKTHBHOCTH KOje Cy TOKa3zalie €KCTPAaKTH
NI00MjeHn U3 pyre Be OuibHe BpcTe. Tako ce akTUBHOCT XJIOPO(OPMCKOT €KCTpaKTa rpaHdHIa
(D. blagayana) craructiuuku 3Ha4ajHO pa3IHKOBaia O XJI0pOGOPMCKUX eKCTpaKaTa rpaH4YHIa U
mucroBa D. alpina u Xn0poopMcKor ekcTpakTa juctoBa D. cneorum, a MeTaHOJICKH €KCTPaKT
JIMCTOBA PA3JIMKOBA0 O] XJIOPOGOPMCKHX eKCTpakaTa TpaHuMIla ¥ JiucroBa Omsbaka D. alpina,
omHocHo D. cneorum. AKTMBHOCT MeTaHOJCKOT eKcTpakta rpanumma D. blagayana ce
pa3uKoBaNa OJ AaKTUBHOCTH XJIOPOOPMCKOT eKCTpakTa JjmcToBa D. cneorum wu
xsopopopmckux ekcrpakara D. alpina. AxtuBHOCT XsopodopMmckor ekcrpakra smctoBa (D.
blagayana) ce pa3nukoBaia 01 aKTHBHOCTH KOjy je HCIOJbHO MeTaHONMHM ekcrpakt D. alpina.
CraTuCTHUKM 3HAYajHa pasiuKa je MocTojaja M Mel)y akTUBHOCTMMAa KOje Cy HCIHOJHHIIU
METaHOJICKH eKCTPaKT rpanynna omsbke D. alpina u xmopodopmMcku eckrpakt nucroBa ousbke D.

cneorum.
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Tabena 14. Cratuctuctuuka aHanmza ao0ujeHux pesynrata DPPH | ckeBunnep”

AKTUBHOCTHU UCIIMTHBAHUX Y30paKa

Tukey’s HSD Tect

Y3opun p-BpeaHoCT Y3opun p-BpeaHocT ¥Y3opun p-BpeaHocT

I'XJIP/JIXJIP1 0,004 I'MET1/BXT 0,000 I'MET3/ITMET?2 0,895
I'XJIP1/TMET1 1,000 JIMET I/TXJIP3 0,000 I'MET3/JIMET2 0,994
I'’XJIP1/JIMET1 1,000  JIMET1/JIXJIP3 0,005 I'MET3/TA 0,000
I'XJIP1/T'XJIP3 0,002 JIMET1/TMET3 1,000 I'MET3/AA 0,000
I'XJIP1/JIXJIP3 0,024 JIMET1/JIMET3 0,324 I'MET3/BXT 0,000
I'’XJIP1/TMET3 1,000 JIMET1/T’XJIP2 0,597 JIMET3/T'XJIP2 1,000
I'XJIP1/JIMET3 0,709  JIMET1/JIXJIP2 0,006 JIMET3/JIXJIP2 0,890
I'XJIP1/TXJIP2 0,925 JIMETI/I'MET2 0,445 JIMET3/TMET2 1,000
I'XJIP1/JIXJIP2 0,030 JIMET1/JIMET?2 0,776 JIMET3/JIMET?2 1,000
I'’XJIP1/TMET?2 0,829 JIMET1/TA 0,000 JIMET3/TA 0,000
I'XJIP1/JIMET2 0,982 JIMETI1/AA 0,000 JIMET3/AA 0,000
I'XJIPI/TA 0,000 JIMET1/BXT 0,000 JIMET3/BXT 0,000
I'XJIP1/AA 0,000 I'XJIP3/JIXJIP3 0,999 I'XJIP2/JIXJIP2 0,646
I'XJIP1/BXT 0,000 I'’XJIP3/TMET3 0,003 I'’XJIP2/TMET?2 1,000
I'XJIP1/TMETI1 0,001 I'’XJIP3/JIMET?3 0,263 I'XJIP2/JIMET?2 1,000
JIXJIP1/JIMET1 0,001 I'XJIP3/T'XJIP2 0,110 JIXJIP2/TA 0,000
JIXJIP1/TXJIP3 1,000 I'XJIP3/JIXJIP2 0,998 JIXJIP2/AA 0,000
JIXJIP1/JIXJIP3 1,000 I'’XJIP3/TMET?2 0,178 JIXJIP2/BXT 0,000
JIXJIPI/TMET3 0,005 I'XJIP3/JIMET2 0,059 I'MET2/JIMET2 1,000
JIXJIP1/JIMET3 0,400 I'XJIP3TA 0,000 I'MET2/TA 0,000
JIXJIP1/TXJIP2 0,187 I'XJIP3/AA 0,000 I'MET2/AA 0,000
JIXJIP1/JIXJIP2 1,000 I'XJIP3/BXT 0,000 I'MET2/BXT 0,000
JIXJIP1/TMET2 0,286 JIXJIP3/TMETS3 0,034 JIMET2/TA 0,000
JIXJIP1/JIMET2 0,105 JIXJIP3/JIMET3 0,847 JIMET2/AA 0,000
JXJIPITA 0,000 JIXJIP3/TXJIP2 0,581 JIMET2/BXT 0,000
JIXJIP1/AA 0,000 JIXJIP3/JIXJIP2 1,000 CA/AA 0,286
JIXJIP1/BXT 0,000 JIXJIP3/TMET2 0,732 'A/BXT 0,000
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Tukey’s HSD Tect
Y3opun p-BpeaHoCT Y3opun p-BpeaHocT ¥Y3opun p-BpeaHocT
I'METI1/JIMETI 1,000  JIXJIP3/JIMET2 0,400 AA/BXT 0,000
I'MET/TXJIP3 0,001 JIXJIP3/TA 0,000 I'MET2/AA 0,000
I'MET1/JIXJIP3 0,008 JIXJIP3/AA 0,000 I'MET2/BXT 0,000
I'MET1/TMET3 1,000 JIXJIP3/BHT 0,000 JIMET2/TA 0,000
I'MET1/JIMET3 0,422 I'MET3/JIMET3 0,796 JIMET2/AA 0,000
I'MET1/TXJIP2 0,709 I'MET3/T'’XJIP2 0,962 JIMET2/BXT 0,000
I'MET1/JIXJIP2 0,010 I'MET3/JIXJIP2 0,043 TA/AA 0,286
I'MET1/TMET2 0,557 I'MET1/JIMET2 0,864 I'MET1/TA 0,000

I'METI1/AA 0,000

*I'XJIP-xs10podopmcku ekerpakT rpanuuna; 'MET- meranonnm ekerpakt rpanuuna; JIXJIP-
xsiopoopmcku ekcrpakt jucrosa; IMET- meranonnu ekcrpakr gucroa; 1- Daphne blagayana; 2- Daphne
cneorum, 3- Daphne alpina; AA- ackopouHcka kucennna; [A- raana kucenuna; BXT-
OYyTHJIXUAPOKCUTOJIYEH.

5.6.6. Tukey's HSD mecmupawe unxubuyuje aunuone nepokcuoauuje uUCRUMUBAHUX

eKempaxkama

Amnamuzom Bapujance |Csp BpeJHOCTH TeCTHpaHMX y3opaka (eKcTpakaTra M CTaHAapna)
MIOKa3aHO j€ Jia MOCTOJU CTaTHCTUYKM 3HauyajHa pasjiuKka y CTENEeHY WHXUOWLHMje JUIUIHE
nepokcuaaije (tadena 15). Tukey’s HSD Tectom je yTBpheHO &a CTaTUCTUYKHM 3Ha4ajHA
pasnuka MocToju u3Mel)y CBHX TeCTHpaHMX Y30paka W cTaHiapaa. Mely ucnuTUBaHUM
eKCTpaKTUMa, pa3JinKa je MocTojana u3mMel)y MeTaHoJICKor ekcTpakTa quctoBa ousbke D. alpina u
xmopoopMCKHX eKcTpakara TpaHuuiia Omsbaka D.cneorum u D.blagayana. ICsy BpeaHocTH
WHXUOWIIMjE JMIHIHE TEePOKCHUIANNje OCTAJIMX EKCTpaKara HUCY C€ CTAaTHCTUYKH 3HAYajHO

Ppa3JInKOBaAJC.
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Ta6esa 15. CratucTucTHYKa aHAIM3a PE3yaTaTa MHXUOUIIM]E JIMIUTHE TIEPOKCUIAIIN]E

HUCIIMTUBAHUX Y30pPaKa

Tukey’s HSD Tect

Y3opuu p-BpeaHocT Y3opuu p-BpeaHocT Y3opuu p-BpeaHocT
XJIP1/JIXJIPL 0,992  I'METI/JIXJIP2 1,000 JIXJIP3TA 0,000
I'’XJPI/TMET1 1,000 TI'METI/I'MET2 0,261 JIXJIP3/AA 0,000
I'XJP1/JIMET1 1,000 T'METI1/JIMET2 0,693 JIXJIP3/BXT 0,000
I'XJIP1/TXJIP3 1,000 I'METI/TA 0,000 I'MET3/JIMET3 0,115
I'XJIP1/JIXJIP3 0,103 I'METI1/AA 0,000 I'MET3/I'XJIP2 1,000
I'’XJIPI/TMET3 1,000 I'MET1/BXT 0,000 I'MET3/JIXJIP2 1,000
I'’XJIP1/JIMET3 0,040 JIMET1/I'’XJIP3 1,000 I'MET3/TMET2 0,300
XJIPI/TXJIP2 1,000 JIMETI1/JIXJIP3 0,378  I'MET3/JIMET2 0,743
XJIP1/JIXJIP2 1,000 JIMETI/T'MET3 1,000 I'MET3/TA 0,000
I'’XJPI/TMET2 0,123  JIMETI/JIMET3 0,183 I'MET3/AA 0,000
I'XJIP1/JIMET2 0,440  JIMETU/TXJIP2 0,999 I'MET3/BXT 0,000

I'XJP1/TA 0,000 JIMETI1/JIXJIP2 1,000 JIMET3/T'XJIP2 0,020
I'’XJIP1/AA 0,000 JIMETU/I'MET2 0,428  JIMET3/JIXJIP2 0,115
I'’XJIP1/BXT 0,000 JIMETI1/JIMET2 0,864  JIMET3/'MET2 1,000
JIXJPI/TMET1 1,000 JIMETUTA 0,000  JIMET3/JIMET2 0,994
JIXJIP1/JIMET1 1,000 JIMET1/AA 0,000 JIMET3/TA 0,000
JIXJIP1/TXJIP3 1,000 JIMET1/BXT 0,000 JIMET3/AA 0,000
JIXJPI/JIXJIP3 0,727  T'XJIP3/JIXJIP3 0,476 JIMET3/BXT 0,000
JXJIPI/TMET3 1,000 TXJIP3/TMET3 1,000 I'’XJIP2/JIXJIP2 1,000
JIXJIP1/JIMET3 0,457  T'XJIP3/JIMET3 0,247 I'XJIP2/TMET2 0,068
JIXJIPI/TXJIP2 0,959 I'XJIP3/T'’XJIP2 0,997 I'XJIP2/JIMET2 0,287
JIXJIP1/JIXJIP2 1,000  I'XJIP3/JIXJIP2 1,000 I'XJIP2/TA 0,000
JIXJIPI/TMET2 0,777  I'’XJIP3/I'MET2 0,531 I'XJIP2/AA 0,000
JIXJIP1/JIMET2 0,991  TXJIP3/JIMET2 0,925 I'XJIP2/BXT 0,000
JIXJIP1/TA 0,000 I'XJIP3/TA 0,000 JIXJIP2/TMET2 0,300
JIXJIP1/AA 0,000 I'’XJIP3/AA 0,000  JIXJIP2/JIMET2 0,743
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JIXJIP1/BXT 0,000 I'XJIP3/BXT 0,000 JIXJIP2/TA 0,000
I'MET1/JIMET1 1,000  JIXJIP3/TMET3 0,259 JIXJIP2/AA 0,000
I'METU/TXJIP3 1,000  JIXJIP3/JIMET3 1,000 JIXJIP2/BXT 0,000
I'METI/JIXJIP3 0,224  JIXJIP3/T'XJIP2 0,056 I'MET2/JIMET2 1,000
I'METI/TMET3 1,000  JIXJIP3/JIXJIP2 0,259 I'MET2/TA 0,000
I'MET1/JIMET3 0,097  JIXJIP3/TMET2 1,000 I'MET2/AA 0,000
I'METI/I'XJIP2 1,000  JIXJIP3/JIMET2 1,000 I'MET2/BXT 0,000

JIMET2/AA 0,000 JIMET2/BXT 0,000 JIMET2/TA 0,000

’, +
5.6.7. Tukey’s HSD mecmupare Fe?* xeramayuona akmugnocmu ucnumuganux eKcmpaxkama

CrarucrrukoM anammzoM |Csy Bpexroctn Fe?* xemararone akTHBHOCTH HCITHTHBAHHX
y3opaka YTBpH)EHO je IOCTOjalbe CTATHCTHYKH 3Ha4dajHe pasiuke (Ttabema 16). AKTHBHOCT
xmopodopmckux ekctpakara D. blagayana ce cratuctuukm 3HaYajHO pas3iMKoBaga O[]
METaHOJICKUX eKCTpakara ucte Omsbke. Takohe, cTaTHCTUYKM 3HAa4YajHA pa3liiKa y UCIOJbaBamby
aKTUBHOCTH je yTBpheHa nsmel)y xiopohopMCKUX ¥ METaHOJCKUX eKkcTpakara omsbke D. alpina.
[Ito ce Tmue ekcTpakara noOujeHux u3 Omsbke D. cneorum, 1Csy BpemHOCTH METaHOJCKOT
eKCTpaKTa JMCTOBA Cy C€ CTATUCTHUYKM 3HAYajHO DPA3IUKOBAJe O/ BPEJHOCTU JTOOMjEHHMX 3a
XJIOPOPOPMCKE EKCTpaKTe ajal U OJ METAHOJICKOT €KCTpaKTa IpaH4yMlla HUCTe OWUJbKE MHCTe.
PopehemeMm ekcTpakaTa HOOMjeHHX OJ Pa3IMUUTUX OMJbaKa, CTATUCTUYKH 3HAa4YajHa pasiidKa je
YIIIaBHOM TpUCyTHA M3Mel)y METaHOJCKUX M XJIOPOPOPMCKHX EKCTpaKaTa pa3lIUuuTHX JIeI0Ba
Ousbaka. M3y3erak cy MeETaHOJCKH eKcTpakTh Ousbke D. alpina, umje cy ce nobujene ICs
BPEIHOCTH CTAaTUCTUYKM 3HAYajHO pa3UKOBAIEC OJf METAHOJICKHUX eKCTpakara Ouspaka
D.cneorum u D. blagayana xao u xnopodopmcku ekctpakT rpanuunia ousbke D. blagayana koju

C€ Pa3IMKOBAO0 O] XJIOPO(HOPMCKOT eKCTpaKTa rpanunia ouspke D. cneorum.
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TabGena 16. CrartucTucTHYKa aHaiuM3a pe3yaTara Fe?* XemaraipoHe aKTHBHOCTH

HUCIIMTUBAHUX Y30pPaKa

Tukey’s HSD Tect

Y3opuu p-BpeaHoCcT Y3opuu p-BpeaHOCT Y3opuu p-BpeaHocT
I'XJIP1/JIXJIP1 0,999 TI'METUTXJIP3 0,001 I'XJIP3/JIMET2 0,000
I'XJIP1/TMET1 0,000 I'METI/JIXJIP3 0,011 JIXJIP3/TMET3 0,000
I'XJIP1/JIMET1 0,000 TI'METI/I'MET3 0,000 JIXJIP3/JIMET3 0,000
['XJIP1/TXJIP3 1,000 T'METI/JIMET3 0,000 JIXJIP3/T'XJIP2 0,543
I'XJIP1/JIXJIP3 0,922 TI'METI/I'’XJIP2 0,664 JIXJIP3/JIXJIP2 1,000
I'XJIP1/TMET3 0,000 I'METI/JIXJIP2 0,014 JIXJIP3/TMET2 0,686
'XJIP1/JIMET3 0,000 TI'METI/'MET2 0,521 JIXJIP3/JIMET2 0,000
IXJIP1/TXJIP2 0,037 I'METI/JIMET2 0,783 I'MET3/JIMET3 0,750
I'XJIP1/JIXJIP2 0,889 JIMETI/I'’XJIP3 0,001 I'MET3/T'’XJIP2 0,000
I'XJPI/TMET2 0,060 JIMETI1/JIXJIP3 0,007 I'MET3/JIXJIP2 0,000
'XJIP1/JIMET2 0,000 JIMETI/TMET3 0,000 I'MET3/T'MET2 0,000
JIXJIPI/TMET1 0,002 JIMETI1/JIMET3 0,000 I'MET3/JIMET2 0,000
JIXJIP1/JIMET1 0,001  JIMETU/T'XJIP2 0,558 JIMET3/T’XJIP2 0,000
JIXJIP1/TXJIP3 1,000 JIMETI!/JIXJIP2 0,009 JIMET3/JIXJIP2 0,000
JIXJIP1/JIXJIP3 1,000 JIMETI/I'MET2 0,420 JIMET3/TMET2 0,000
JIXJIPUTMET3 0,000 JIMETI/JIMET2 0,865 JIMET3/JIMET2 0,000
JIXJIP1/JIMET3 0,000 ['XJIP3/JIXJIP3 0,997 ['XJIP2/JIXJIP2 0,603
JIXJIP1/TXJIP2 0,188  I'XJIP3/IMET3 0,000 I'XJIP2/TMET2 1,000
JIXJP1/JIXJIP2 0,999  I'’XJIP3/JIMET3 0,000 I'XJIP2/JIMET2 0,027
JIXJIPI/TMET2 0,277 I'XJIP3/TXJIP2 0,117 JIXJIP2/TMET2 0,743
JIXJIP1/JIMET2 0,000 I'XJIP3/JIXJIP2 0,994 JIXJIP2/JIMET?2 0,000
I'METI1/JIMET1 1,000 TI'XJIP3/TMET2 0,180 I'MET2/JIMET2 0,016
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5.6.8. Tukey s HSD mecmupame cnocoénocmu neympanucarwa OH’ paouxkana ucnumueanux

eKcmpaxkama

AHOBA Ttectom ICsy BpemmocTH cmocobHoctd Heyrpamucama OH'  paagukana
HCIIUTUBAHUX EKCTpakaTa YTBPHEHO je TOCTOjalkbe CTATUCTUYKU 3HadajHe pasinuke H3mehy
ekcTpakara noOujeHnx u3 Owspke D. blagayana ucty akTHBHOCT Cy NOKa3aiM EKCTPAKTH
rpaHYMIla OBe OMJbKE, JOK Cy C€ aKTHMBHOCTH OCTAIMX EKcTpakaTa MeljyCOOHO CTaTHCTUYKU
paznukoBaie (Tabena 17). O yeTHpH MCIIUTHBAHA eKCTpakTa Omsbke D.Cneorum, tpu excrpakTa
Cy ToKa3aja akTHUBHOCTH Koje ce Mel)ycoOHO HHCY CTaTUCTHYKHM pasiukoBaie, Jok ce [Cso
BPEJHOCT METAHOJICKOT EKCTpaKkTa JIMCTa OBE OWJbKE CTaTHCTUYKK pasznukoBana ox 1Csy
BPEIHOCTH ocTana Tpu ekcrpakra. CrmocobHoctu Heyrpanmcama OH' paamkana ekcrpakara
ousske D. alpina cy ce meljycoOHO CTATUCTHYKK 3HAYajHO Pa3IMKOBale Ha OCHOBY JOOHjeHUX
ICs0 BpenHocTu. Huje Ouino cTraTUCTHUKM 3HAuYajHE pas3iivke u3Mel)y MCIOJbeHUX aKTHUBHOCTHU
XJIOpO(hOPMCKHX E€KCTpaKaTa rpaHduIia cBe Tpu OusbHE Bpere. Takohe, modujene ICsy BpemHOCTH
METAHOJICKUX EKCTpakara JINCTOBa CBE TPH OWJBHE BpPCTE ce Mel)yCOOHO HHUCY CTaTHCTUYKU
pasnukoBanie. METaHOJICKU €KCTPAaKT TpaHuuIia M XJIOPO(POPMCKH E€KCTPAKT JUCTOBA OUIbKE
D.cneorum cy uManu ucTe aKTUBHOCTH Kao XJIOPOGOPMCKHU EKCTpPaKTH rpaHuuiia O6usbaka D.
alpina u D. blagayana. 1Csy BpemHOCTH METaHOJICKHX €KCTpakaTa I'paH4MIla M JHCTOBA OWJbKE
D. alpina xao u MeTaHOJCKOT €KCTpaKTa JUCTOBa Owsbke D.CNEOrum ce HHUCY CTaTHCTHYKH
3HAYajHO PA3JIMKOBAJIE OJ] BPEIHOCTH JOOMJEHUX 3a XJIOPOGOPMCKU €KCTPAKT JUCTOBA OMIBKE
D. blagayana. Croco6uoct Heyrpanucama OH' paaukana METaHOJICKOT eKcTpakTa Ouibke D.
blagayana ce Huje CTaTHCTHYKH pa3IMKOBaia O aKTHBHOCTH KOj€ CY UCTIOJBIIIH XJIOPOHOPMCKH

CKCTPAKTHU I'paHYHUIA U JIUCTOBA Ka0 U METAHOJICKU €KCTPAKT I'paHYHLIa oupke D.cneorum.
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Ta6ena 17. CraTHCTHCTHYKA aHauW3a pe3yirara ClIocoOHOCTH Heyrpamucama OH’

paauKana y3opaka

Tukey’s HSD tect

Y3opuu P-BpeaHOCT Y3opuu P-BpeaHOCT ¥Y3opuu P-BpeaHOCT
I'XJIP1/JIXJIP1 0,000 I'MET1/TMET2 0,978 JIXJIP3/BXT 0,000
I'XJIP1I/TMET1 1,000 I'MET1/JIMET2 0,000 I'MET3/JIMET3 0,013
I'XJIP1/JIMETI1 0,000 I'METI/TA 0,000 I'MET3/T'’XJIP2 0,000
I'XJIP1/TXJIP3 1,000 I'MET1/AA 0,000 I'MET3/JIXJIP2 0,000
I'XJIP1/JIXJIP3 0,000 I'MET1/BXT 0,000 I'MET3/I'MET2 0,000
I'XJIP1/TMET3 0,000 JIMET1/TXJIP3 0,000 I'MET3/JIMET2 0,114
I'XJIP1/JIMET3 0,000 JIMET1/JIXJIP3 0,000 I'MET3/TA 0,000
I'XJIP1/TXJIP2 0,196 JIMET1/TMET3 0,000 I'MET3/AA 0,000
['XJIP1/JIXJIP2 0,152 JIMET1/JIMET3 0,468 I'MET3/BXT 0,000
I'’XJIP1/TMET2 0,796 JIMET1/TXJIP2 0,000 JIMET3/T’XJIP2 0,000
I'XJIP1/JIMET2 0,000 JIMET1/JIXJIP2 0,000 JIMET3/JIXJIP2 0,000

I'XJIP1/TA 0,000 JIMET1/TMET2 0,000 JIMET3/TMET2 0,000
I'XJIP1/AA 0,000 JIMET1/JIMET2 0,086 JIMET3/JIMET2 1,000
I'XJIP1/BXT 0,000 JIMET1/TA 0,000 JIMET3/TA 0,000
JIXJIP1/TXJIP1 0,000 JIMET1/AA 0,000 JIMET3/AA 0,000

JIXJIP1/JIXJIP1 0,002 JIMET1/BXT 0,000 JIMET3/BXT 0,000
JIXJIP1/TXJIP3 0,000 I'XJIP3/JIXJIP3 0,000 ['XJIP2/JIXJIP2 1,000
JIXJIP1/JIXJIP3 0,000 I'XJIP3/TMET3 0,000 I'XJIP2/TMET2 0,999
JIXJIPI/TMET3 0,874 ['XJIP3/JIMET3 0,000 ['XJIP2/JIMET2 0,000
JIXJIP1/JIMET3 0,508 ['XJIP3/T'XJIP2 0,328 I'XJIP2/TA 0,000
JIXJIP1/TXJIP2 0,000 I'XJIP3/JIXJIP2 0,263 I'XJIP2/AA 0,000
JIXJIP1/JIXJIP2 0,000 I'XJIP3/TMET2 0,922 I'XJIP2/BXT 0,000
JIXJIPI/TMET2 0,000 ['XJIP3/JIMET2 0,000  JIXJIP2/TMET2 0,996
JIXJIP1/JIMET2 0,967 I'XJIP3/TA 0,000  JIXJIP2/JIMET2 0,000

JIXJIP1TA 0,000 I'XJIP3/AA 0,000 JIXJIP2/TA 0,000
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JIXJIP1/AA 0,000 I'XJIP3/BXT 0,000 JIXJIP2/AA 0,000

JIXJIP1/BXT 0,000 JIXJIP3/TMET3 0,000 JIXJIP2/BXT 0,000
I'MET1/JIMET]1 0,000 JIXJIP3/JIMET3 0,000 I'MET2/JIMET2 0,000
I'MET1/T'’XJIP3 1,000 JIXJIP3/T'XJIP2 0,000 I'MET2/TA 0,000
I'MET1/JIXJIP3 0,000 JIXJIP3/JIXJIP2 0,000 I'MET2/AA 0,000
I'MET1/TMET3 0,000 JIXJIP3/TMET2 0,000 I'MET2/BXT 0,000
I'MET1/JIMET3 0,000 JIXJIP3/JIMET2 0,000 JIMET2/TA 0,000
I'MET1/T XJIP2 0,478 JIXJIP3/TA 0,000 JIMET2/AA 0,000
I'MET1/JIXJIP2 0,398 JIXJIP3/AA 0,000 JIMET2/BXT 0,000
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6. luckycuja
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[Ipumena OMIbHUX JIEKOBA y aITepHATHUBHO] MEIULIMHU CBE j€ BHIIIE IIPUCYTHA Yy CBETY U
cTuye cBe Behy momynapHOCT y 3emsbaMa y pas3Bojy [163]. Jlo cama cy ucnuTUBaHEe MHOTe
OMOJIOIIKE aKTUBHOCTU OpOjHUX OMJBPHHX BpCTa. Jeaumerma M30JI0BaHa M3 OBUX OWJbaka Hala
Cy TNpUMEHY Y alTepHATHBHO] Tepamuju, OUJI0 HA AMPEKTAaH HAyuH, OWUJIO0 KAao MOJENU 3a
noOujarbe HOBMX CHHTETHYKMX cyncTtaHiu [164]. Mako nexkoButre OWIJbKE W HUXOBHU
KOHCTUTYEHTH MOTY IOCEAOBaTH OHOJIOIIKE AKTHBHOCTH, MOTEHIHjallHa TOKCUYHOCT OBHX
OMOAKTHBHUX CYICTAaHIM HUje y MOTIYHOCTH yTBpheHa [163]. Camum Tum, ynorpeba npemnapara
OWBHOT TOpekyia Om Tpebano OWTH oM KOHTPOJIOM 3JPAaBCTBEHUX paJHUKA, Kako OM ce
omoryhuna epukacHOCT M 3/ApaBcTBeHa Oe30enHocT. HepammonanHa u morpemHa ymnoTtpeba
pa3IMUUTUX OMJBHHX MPHUIpPaBaKa MOKE JIOBECTH J0 OJCYCTBa OMOJIOMIKMX edeKaTa Wi YaK J0
TOKCHYHHUX edekara, Koju Mory OUTH U JeTaiHor ucxona [166].

[{usp oBOT MCTpaXMBamka j€ UCIUTABAKE XEMH]CKOT CacTaBa, Ka0 M aHTUOKCHIATHBHE M
AaHTHMUKPOOHE aKTHBHOCTH €KCTpakaTa Tpu OuJbHE BpcTe u3 poxa Daphne (Daphne blagayana
L., Daphne cneorum L. u Daphne alpina L.). Pax je o0yxBatro oapehuBame yKymHUX (EHOTHUX
n (IABOHOMAHMX JEIUEHECHA CIEKTPOPOTOMETPUJCKOM METOJOM, Kao W HACHTU(DUKAIH]Y
HAj3aCTYIUBCHHJUX CEeKyHIapHuX Metadonmuta npumeHom HPLC-UV wmetone. ¥V HacraBky
UCTpaXKKMBaba UCIIUTHBAHA jeé aHTHOKCHIATHBHA aKTHBHOCT y IN Vitro ycioBuma (oapehuBame
YKYIIHE AHTHOKCHJATUBHE AaKTUBHOCTH, ojpehuBame DPPH ,ckeBuHyep” aKTHBHOCTH,
onpehuBame HHXUOUIIHM]E JIUIHIHE TIEPOKCHUIAIIN]E, Fe?* xenaranuoHa akTHBHOCT U onpehuBame
AHTHOKCHU/IATUBHE aKTHMBHOCTH HA HHUBOY XUAPOKCHI pajukana). [locebaH neo McTpaxuBama
010 je ycMepeH Ha UCIUTHBAKE AHTUMUKPOOHE aKTUBHOCTH.

HcnutuBane Bpcre, Daphne blagayana L., Daphne cneorum L. u Daphne alpina L., cy
MPUKYIIJbEHE Ca Pa3IMUMTUX JOKanmuTeTa Ha moapydjy CpOuje. EkcTpakTu cy mpumpeMibeHH
OJIBOJEHOM EKCTPAKIIMjOM T'paHYHIla M JIUCTOBA MOMOhy pacTBapaya pa3IMYUTUX IOJIAPHOCTH
(meranon u xjopodopm). Pesynratm mnpuHOCa eKCTpakiyje Cy IMoKa3ajld Ja je MPHUHOC
IOoOMjeHnX eKCTpakara Mo rpamy apore 6wo Behm kox meraHonckux ekcrpakara (19,78-27,46
g/100g npore) y oJlHOCY Ha eKCTpakTe JoOMjeHe eKcTpakiujoM rmomohy xiopodopma (2,08-7,02
g/100g npore).

HcnutruBameM YKYMHOT (PEHOJIHOT caJipkaja, KOjU C€ y aHAJIM3UPAHUM y30pIHMa KPEeTao
on 68,77+£0,95 mg GA/g mo 90,26+0,69 mg GA/g, yrBpheH je BHCOK canapkaj (eHona y

eKkcTpakTMa cBe Tpu Bpcre. HajBehu campxkaj denoma je mmao XJIOpOPOPMCKH EKCTPAKT
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rpanuniia Bpcre D. Blagayana, a nHajmamu MeTaHOJIHHM €KCTPaKT rpaHumiia Bpcre D. cneorum.
KonnunHa (eHOTHHX jeIubemha Yy eKCTPAKTUMa Y BEJIMKOj MEpH 3aBUCH O]l HAaUWHa EKCTPaKIHje
Y TI0JIApHOCTH pacTBapaya [167].

Pesynratn onpehuBama ykynmHHMX ¢uaBoHOMIA YKa3dyjy Ha BHCOK Cajp)kaj OBHX
jenumema Yy HCIHTHUBAaHUM eKcTpakTuMa. Caapkaj yKynHHX (IaBOHOHMIA C€ KpeTao Of
24,67+0,35 mg RU/g no 35,24+0,55 mg RU/Q, npu uyemy je HajBehu (paBOHOMIHH caapkaj
uMao xjopopopmcku ekctpakT rpanuynna D. blagayana, a Hajmamu xJ0poOpMCKH €KCTPAKT
rpanunna D. cneorum. ®@enonu u (HIaBOHOMIM TOKA3yjy Pa3lM4UTe OMOJIOIIKE AKTUBHOCTH,
mely kKojuma cy u3pakeHe aHTHOKCHIAaTHBHA U aHTUMUKPOOHA aKTUBHOCT.

VYKOJHMKO ce yrnopene eKCTpakTh J0OMjeHH Of JHCTOBA CBE TPU OMIBHE BPCTE, MOXKE Ce
YOUUTH J1a je cajpikaj YKymHux (eHosia 6uo Behm koj ekcrpakara JOOHjCHHX EKCTPAKIIH]jOM
METaHOJIOM Kao pacTBapaueMm. McrpaxuBamem cripoBeneHum on crpane Cottigli u cap. (2001),
Koje je u3Mmelyy ocranor obyxBarano u ojpehuBame yKymHOT ()EHOTHOT cacTaBa €KcTpakara
muctoBa Bpcte D. gnidium, mobujenu cy ciuunu pesyaratu [115]. I y 0Boj cTyauju, YKyIHH
(eHosHU caapxkaj METaHOJICKOT ekcTpakTa jauctosa (157,47 mg GA/g) je 6uo Behu ox ykynmHor
deHoHOT campkaja xyjopodopmckor exctpakta juctoBa (104,41 mg GA/g). JemHoctaBHHM
npolenypama, OlMCaHUM y OBOM pajy, Kao IITO Cy Tal0XeHe, HAM3MEHUYHO PacTBapame Y
pacTBapaunMMa pasjIMuuTe MOJAapHOCTH, Moryhe je nobutu ¢pakiuje exkcrpakara Koje cy
ooratuje (eHOTHUM U (HIABOHOMIAHUM JeAUE-CEbUMA OJ €KCTpakTa JOOWJEHHX KIIACUYHUM
MeToaaMa excTpakiuje [115].

Jlocanamma UCTpakuBama Cy IMokasana Ja Heka (eHoimHa U (IaBOHOUIHA jeAMEHa
UCIO0JbaBajy aHTHOKCUIATUBHY aKTUBHOCT y OMOJIOIIKMM CUCTEMHUMA, YTJIIaBHOM YCIIE/l lbUXOBUX
penoKc ocoOMHa, MITO MOXKE UMaTH OWTHY YJIOTY y alCOPIIHjH U HEYTPaTU3alHju CIOO0O0THUX
panukana MpH 4eMy CMamyjy HETaTHBHO JI€jCTBO CHHTJICTHOT W TPUIUIETHOT KHUCEOHHMKA WIIH
Bpie pasrpaampy nepokcuaa [168]. Mexanuszam aejcTBa GpruaBoHOMAA y CMambEelhy MPOAYKIHjE U
HEeyTpajJHucamwy CI000JHUX paJiKaia, Ha YeMy Ce 3aCHUBA HHXOBO aHTHOKCHJIATUBHO JI€jCTBO je
MO3HAT, 1A j€ MHTEPECOBabE 3a Jajbe MpoydyaBame OBHX jeanmberha Benmuko [169]. CrocobHOCT
HeyTpaliucama CI000HUX paJuKaia YMHU (IAaBOHOWHA JeNH-CHha 3HAYaJHUM 32 TEPareyTCKy
WIA pOoUIAKTUYKY NMPUMEHY, HIp. HAKOH MH(QEKIHja, 3arajbemha, ONEKOTHHA WIH MOBpeaa
ycieq unarama 3pauewy [170]. AHTHOKCHIATHBHA aKTHBHOCT (DCHOJTHHX KHCEIIMHA je 3HaYajHa

y on0pamMOeHUM MeXaHW3MHUMa OHWOJIOIIKKUX CHCTeMa, ald M 3a cTrabuiaHocT xpaHe. HoBuja

111



Mupocaaes Cospauh Hoxkmopcka ducepmayuja

UCTPa)KMBama Cy MoKa3ana Jja HeKH MOIU(PEHOIHH OMJbHU KOHCTUTYEHTHU TMOKa3yjy MHOIO jady
aktuBHOCcT on BuTammHa C u E [170, 76]. OBakBu pe3ynratd, moOujeHd y in Vitro
UCTpaXKHMBabUMa YKa3yjy M Ha 3HA4ajaH 3alITUTHA aHTHOKCHUIATUBHHU TMOTCHIHMjai INn Vivo.

@D1aBOHOUIHA JEIUHEHHA, Y OPraHU3MY CE€ y MaJloj KOJMYMHHU arncopOyjy y TUT€CTUBHOM
TPaKkTy y OOJIMKY ariimkoHa wiu rivko3unaa. Hajseha konuunna (1aBOHOMIHUX jeIUbEHbA MO
JIeJCTBOM HMHTECTHHAJIHE (hiope MOJUIeKe pa3IMuuTUM, €H3UMCKUM peakiuujama. Te peakuuje
o0yxBaTajy XHIpOIHM3Yy, LEName XETEPOUMKINYHOT TPCTEHA KOJU CalIpKu KHCEOHHK,
JNEXHUIPOKCUIIAIN]Y U JIeKapOOKCHIIAIH]y, IPH Y€MY Kao jeIaH Of] MPOAyKaTa HACTajy Pa3IuInuTe
dbenonne kucenuue [172]. ®enonHe kucenune, HacTaie U3 (HIABOHOMIHKUX MPEKYpcopa, MOTY Ce
aricopboBaTu U3 LPEBa, MOTBAPTHYTH KOWYTalllju U OPTO-METUIIOBAkY y jeTpHU, a TOTOM yhu y
KPBOTOK TJIe HMCII0JbaBajy CBOjy aHTHOKcHAaTuBHy yiory [173]. OBo je ykasano Ha motpely
JaJbeT HCIOUTHBAKkA HAIIMX Y30paka M HW3BOhEma TECTOBA MPOLEHE AaHTHOKCHUIATUBHE H
aHTUMHUKPOOHE akTUBHOCTH. C 003MpOM J1a CBM UCIIUTHBAHHM €KCTPAKTHU HCI0JhaBajy OMOJIOIIKA
JIejCTBa, MOXKE Ce MPETIIOCTABUTH J1a U MOJIApHE U HeroJapHe KOMIIOHEHTE eKCTpaKaTa yTudy Ha
UCIOJbaBamkhe OMOJIOMIKUX aKTUBHOCTU. DEHOIHA jJeIbeha Cy CHAXKHU aHTHOKCHJIAHCH U UMajy
BEJIMKU TOTEHIIMjall y clpedyaBamy omTehema hennja m3a3BaHUX PEAKTUBHUM KHCEOHUYHUM
BpcTaMa M Ha Taj HAUWH IUTUTE OpraHu3aM O/ KapAHOBAaCKYyJapHUX, KaHIEPOT€HUX U OCTAJIUX
obomemwa [169, 174, 175]. Umak, [OONPUHOC TMOjeAMHAYHUX KOMIOHEHTH YKYITHO]
AHTHOKCHUIATUBHOj 3aIITHTH je TEIIKO yTBPAUTH. VcrosbeHa aKTHBHOCT eKCTpaKaTa MOXe OUTH
pe3ysiTaT CHHEPTHCTHYKOT JIejCTBA Pa3IMUUTHX jenumbema. Ha mpumep, Fuhrman u cap. (2000)
CY CBOJUM MCTPaXUBambEeM YTBPIAWIN 00Jb€ AHTHMOKCHUAATUBHO JI€JCTBO CMEIE JIMKOIEHa U
Apyrux OWJbHUX TNOIM(EHOTHUX jeumbemha y nopehemy ca yTHlajeM CBaKor MOjeAMHAYHOT
jenumema [176].

bumke cy Oorar W3BOp MPUPOIHUX AHTHOKCHIAHAcAa y KoOje cmaaajy Tokodeposw,
ButamuH C, kapoTeHouau W OwbHM (eHonu. McTpaxuBamuma je TOKa3aHa U Be3a
AHTUOKCHU/IaTUBHE aKTHUBHOCTH HPUPOAHUX MPOU3BOJA Ca KOJMUYMHOM MNPHUCYTHHUX (PEHOTHHX
jenumema [177-179]. BrubHu nonmgeHou ce He cMaTpajy YBEK MPaBUM aHTHOKCHIaHCHMA, i
je y MHOrHM iIn VIitr0 ucTpakMBamaMa YCTaHOBJbEH AHTHOKCHUIATUBHH MOTEHIMjal (HEHOIHHX
MaTepHja y BOJEHOM EKCTpakKTy, "CKeBHHUep" paauKalia, Kao U Iojadarme PEe3UCTEHTHOCTH
npeMa OKCHAALMjU JIMIONPOTEeMHA Mayleé T'yCTHHE, KOjU YKa3yjy Ha HaToreHe3y y cCllydajy

KopoHapHux Oonectu [178]. Cmatpa ce Ja ce €0 aHTHOKCHAATHBHOI TOTCHIMjajda MHOTHX
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BpcTa OmJbaka, Boha m 600uIIa MOKEe TpHUIKHCATH MOJU(DEHOTHUM KoMroHeHTaMa. CriocoOHOCT
MOHOMEpHHX (PeHOIa Ja JIeNyjy Kao aHTHOKCHJAHCH 3aBHCH O] CTENeHa Komyramwuje, Opoja u
pacriopenia cyncrutyeHera ((QpyHKIMOHATHUX Tpyma) ¥ Mojekyiacke mace [179]. Ilomro je
notBpheHo TpUCYCTBO (GEHONHMX W (IIABOHOMIHUX MOJICKYJa y HallUM EKCTPaKTHUMa,
MOCTaBJbEH j€ INJb UCITUTHBAKA AaHTUOKCHIATHBHE aKTHBHOCTH €KCTpaKaTa. AHTHOKCHIIATHBHU
npod M eKcTpakaTa oapeleHn cy mpeko HEKOJIMKO CTaHAapAHUX METO/Ia.

Hajehn yKkynmHM aHTHOKCHIATHBHM KallallUTET TIOKa3zyje XJIOPO(POPMCKH EKCTPaKT
rpanuuiia omsske D. blagayana (78,45 ug AA/g). OBaj eKCTpakT, Y OJJHOCY Ha OCTajIe eKCTPAKTE
HCIIUTUBAHE Y OBOM pafy, je uMao HajBehu ¢eHonHU U (IABOHOMIHU CallpiKaj, MITO yKa3yje Ha
JTUPEKTHY TPOTIOPIIUOHATHOCT XEMH]jCKOT CACTaBa U MCIIOJbCHE aKTHBHOCTH.

Jemumema Koja MOTy J1a JOHHpaAjy mpoToHe uiu enekTtpoHe DPPH' paaukamy mory ce
CMaTpaTd aHTUOKCHJIAHCUMAa U ,,caKylUbaunmma CIOOOMHHMX paaukaia. Takohe, YKOJIHKO
jenumema UMajy crocobHoct Heyrpanucama OH' pamukana, reHepucanux y in Vitro mozeny
MPEICTaBIbajy MOTCHIIUJATHO J0OpE aHTUOKCHIAHCE, KOJU MOTY CBOjY aKTUBHOCT UCIIOJBUTH U Y
in vivo moaenuma. CrocobHoct HeyTpanucama OH  pamukama xao DPPH | ckeBunuyep”
AKTUBHOCT WCHHUTHBAHHMX EKCTpakara IMpUKa3aHu cy Ha xucrorpammma 7-9. Jloowmjene [Cs
Bpeanoctu DPPH' ,,ckeBrHIIEp” aKTUBHOCTH E€KCTpaKarta cy ce kperaie y ormcery of 20,95 ug/ml
no 25,24 pg/ml. Vkomuko ce MmeljycoOHO mopene eKCTpakTH MOOHMjeHH OJ HCTe OWIbKe
(X710poOPMCKH M METAHOJICKH €KCTPAKTH TPaHUYHUIlA M JIMCTOBA) MOXKE CE 3ala3uTh Ja je KOJ
CBake OMJbKE Hajciaabujy aKTUBHOCT TOKA3a0 METAHOJICKU €KCTPaKT JIMCTOBA, JOK CYy Haj00Jby
AKTUBHOCT TMOKa3aJli XJIOPO(POPMCKH E€KCTPAKTH I'PaHYHUIIA, Ca U3Yy3ETKOM eKcTpakara Ousbke D.
blagayana rze je Haj00/by aKTUBHOCT TOKA3a0 XJIOPO(GOPMCKH E€KCTPAKT JIMCTOBA. McnuTHBAHH
eKCTPaKTH Cy TOKa3ajdl U J00pY aHTHOKCHJIATHBHY aKTHBHOCT IMPOIEHEHY MPEKO CIIOCOOHOCTH
uneyrpamucama OH pamukana (1C5=80,56 pg/ml — 99,11 ug/ml). 1 y oBom ciyuajy, Hajciabuje
aKTUBHOCTH Cy TOKa3aJid METAHOJICKM EKCTPAaKTH JIMCTOBA, ca H3Y3€TKOM XJIOPO(OPMCKOT
excTpakta jucroBa D. alpina, mox cy Haj00Jby aKTUBHOCT MCIOJBHMIM EKCTPAaKTH TPaHYHIIA
(xmopodopmcku 3a Bpcre D. blagayana u D. alpina n meranoncku Bpcre D. cneorum).
Pocrojame pasiuka y CrocoOHOCTH HeyTpaiaucama ciaoboauux paaukana (DPPH u OH) u
OJICYCTBO TOTIIYHE KOpeJslalfje ca KOJMYMHUM YKYMHHUX (eHoJa U (JIaBOHOHMA, BEPOBATHO je

pe3yaTar TNpUCYCTBA jeIU-eHha U3 JAPYrHX TIpyla CeKyHIAapHHUX MeTaboiuTa, Koja MOTry
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UCIIOJbUTH HABEJCHE AaKTHMBHOCTH Kao M MelycoOHOr cuHepruzMa Mel)y KOHCTUTYEHTHMa
eKCTpaKaTa.

HcnuTuBaHu €KCTPAKTH Cy MOKA3aJId U aKTUBHOCT MHXUOWIIMjE MEPOKCHUIAIU]E JIUIHIA
Ka0 M aHTHOKCUIAHTHY Xxenupajyhy Fe?* akruBHOCT. [ToTeHnujan WHXUOWIIHM]E JHIHIHE
nepokcuaaruje (JIIT) kperao ce y omcery 1Cso Bpemnoctu ox 26,79 pg/ml go 37, 17 pg/ml, npu
yeMy Cy, Kao U KOJ NPETXOJHUX MOJela UCIUTHBAkA aHTHOKCUAATUBHE aKTUBHOCTH, Hajjaye
aKTHMBHOCTH HCIOJBHIM EKCTpakTH TrpaHumna (ximopodpopmcku D. blagayana u D. cneorum u
MetaHoicku D. alpina). Cnuuam pesynrata cy JO0OWjeHH W Yy TPOICHH Fe?*xenmaranuone
(IC50=21,57 - 45,45), rae xa0pohOPMCKH E€KCTPAKTH TpaHYHMIA TTOKa3yjy Haj00Jby aKTHBHOCT,
ceM y ciydajy ekcTpakara Bpcre D. cneorum, rae je Haj60Jby aKTUBHOCT UCIIOJBHO METAHOJCKU
eKCTPaKT TPaHYHIIA.

C o03upom Ha mojaBy cBe Behe pe3HCTEHIMje MHKpPOOpraHu3zama Ipema
KOHBEHIIMOHAJTHUM aHTUOMOTHIIMMA, JeJJaH O]l Haj3HaYajHUJUX LUJbeBa UCTPAKUBAYKMX THMOBA
IIMPOM CBETa je UCIUTUBAKE OWIbaka U JIeUHUCAE XEMHUJCKUX CacTOjaKa KOjH HCIO0JbaBajy
AaHTUMUKPOOHY akTHBHOCT. Kao nmprMep 0BakBHUX TBPAU CTOJH YHHCHUIIA Ja j€ HA PA3THIUTHM
CKynmoBMMa TmocBeheHMM mpoydaBambuMa JIEKOBUTOI OWJba, jeJHA OJ TJaBHUX TeMa
"aHTUMUKPOOHA aKTUBHOCT MPUPOJHUX NpousBoaa”. Ha mpumep, Ha Konrpecy CBeTcke cekuuje
3a UCTIUTUBAWkE JIEKOBUTOT Ousba (2-7 cepremarap 2007., I'pan, AycTtpuja) mpe3eHTOBAHO MPEKO
230 exkcniepuMeHTaTHUX panoBa y okupy cekiuje Natural Products with Antimicrobial Activity
[180]. Unak, najsehu Opoj pamoBa ce ogHOCH Ha IN VItro HCIUTHBAaA, IITO je 3aUCTa JAIEKO OJ1
3BaHWYHE NOTBP/IE Tepanujcke epUKaCHOCTH.

CexyHnapHu MeTaOOMUTH TPUCYTHH y OuIJpbKaMa MOTY caJpXaTH pa3iHyuuTe
¢byHkuoHanHe rpymne. Paznnka y aHTUMHKPOOHO] aKTMBHOCTH IOjeIMHHUX KOMIIOHEHAaTa je
cneneha: dbeHonu > amaexuaM > KETOHH > aJIKOXOJH > eTpH > yriboBomonuim [181]. busbke
MOCeyjy CKOpPO HEOTpaHWYEeHY CIOCOOHOCT CHHTE3€ XEMHJCKH CTPYKTYPHO pPa3IMYUTUX
MOJIEKYJIa, HACTAIUX Pa3IMYUTUM OMOCHHTETHYKUM NyTEeBUMa. bBHOCHMHTE3a OBHX CYyNCTaHIH
MpeJCTaBba MEXaHHW3aM OJ0paHe W OATOBOp OWJbKE Ha HamaJ OWJPHUX TaTOTE€HAa W T0jaBy
nHpexnuje (puToasiekCuHu). AKO y OMJBIIM UMajy OBaKBY yJIOTY, CACBHM j€ jacHO, jJa he ce oBa
CIIOCOOHOCT jeIMIbEha MCIIOJBUTH U Yy IN VItro ycmoBuma. Mnak, Kao MmTO je W HAIOMEHYTO,
eKcTparojanyja ka in vivo epuKacHOCTH HHUje TaKo jeJHOCTaBHA, Ia 3aTO ¥ HEMa MyHO OMJBHUX

JIEKOBa MOTBpheHe ePUKaCHOCTH U OMpaBIaHe MPUMEHE KOl HH()EKTUBHUX 000JbEHA.
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[Tocnenwux nenenvja neUHUCAHK CY HAJBAKHU]H CEKYHIApPHU OMJbHH METaOOMTH KOjU
noceyjy aHTUMUKpOOHY aktuBHOCT [182]. OBu cacrojuu cCy OAroBOpHH 3a ojxpeheHy
JeNOTBOPHOCT OMibHUX Apora. IloTBpheHo je na aHTUMHKPOOHY aKTHBHOCT MOCEAYjy OpojHH
nou¢EHOIHA CcacTojiu OuJbaka (jemHocTaBHU mojudeHoau, (PpeHoaHe KucenuHe, JUTHAHH,
MOJMIENTUAN, MOJHALCTUICHN, MacHe KHCEIMHE Ia YaK W HEKW jeqHocTaBHU mehepn wmim
oprancke kucenune) [183-186]. dapmakoiomko aenoBame GEHOTHUX jeIUbCHbA TOBE3aHO je ca
XEMHJCKOM CTPYKTYpOM HbUXOBUX MoJiekyna. llomro mocTtoju Bemuku Opoj pasinuduThx
XEMHUJCKUX CTPYKTYpa OBHX jelUIbEHa, BEOMAa j€ MIMPOK W CIIEKTAp HUXOBE AKTUBHOCTU H
Tepanujcke npuMene. ['eHepanHo mocMaTpaHo (EeHONHA jeUbemha ce HE OMIMKY]y CHa)KHHUM,
(hapMaKoJIOLIKUM JIEJI0OBakEM, T1a je yrmoTpeda Apora, Koje ux cajpike, HajAelIOTBOPHHUja y CBPXY
npoduiakce, jgedema MovyeTHUX (aza OosecTH WM Kao JOIMyHa MEIMKaMEHTO3HO] Teparuju
[183].

deHoHE KOMIIOHEHTE TOKCHYHO JIeTyjy Ha MHUKPOOPTaHHM3Me, a MEXaHH3aM JejoBamba
o0yxBaTa MHXUOMIIN]Y OKCHJIOBAHUX KOMIIOHEHTH, Ka0 U MOTYhy peakiujy ca cyapXuIpuiHuM
rpynama Kpo3 BUIlIE HeclieHn(UUHUX peakiija ca MpoTenHuMa.

MukpoIniIymuoHOM METOJOM ce oapel)yje MUHUMallHa UHXUOUTOpHA KOHIIEHTpaluja, a
TO je HajHWKa KOHILIEHTpaIija aHTUOMOTHKA (Y OBOM CIIy4ajy, eKCTpakTa OMJbKe) Koja crpeyaBa
pacT MUKpOOpraHu3Ma. AHTUMHKPOOHA aKTHBHOCT ce ojapehyje y in Vitro ycioBuma na O6u ce
OJIpeIIiIIa: JIEJIOTBOPHOCT aHTHUOMOTHKA Y PACTBOPY, KOHIIEHTpAIMja y TEJIECHUM TEYHOCTUMA U
TKHBHMMAa M OCETJUBOCT TECTUPAHOT MUKpOOpraHu3ma y in Vitro ycioBuma.

Pesynratu npukazanu y tabenama 7-9 mokasyjy aHTUMUKPOOHY aKTMBHOCT €KCTpakara
ucnutuBanux Daphne Bpcra, uWje Ccy ce BPEAHOCTH MHHUMAIHUX HHXHOUTOPHHX
KOHIIEHTpaIlkja KpeTaie y omncery 15,62-125 ug/mL.

[ITo ce THue aHTHOAKTEpHjCKEe aKTHBHOCTH, €KCTPAKTH UCIIUTUBAHUX OMJBHHUX BPCTA CY
UCTIOJbMIIM PA3JINYUTE AaKTUBHOCTH. AHTHOAKTEpPHUjCKE AaKTUBHOCTU Cy HCHUTHBAaHE Ha TIpaM
MO3UTUBHUM OakTepujama. S. aureus je Omia HajoCeTJbMBHja HA XJIOPOPOPMCKU EKCTPAKT JIUCTA
Bpcre D. blagayana (MIC=15,62 ug/mL). MetaHoickn eKCTpakTH TpaHuuiia Bpctd D.
blagayana u D. cneorum cy ucno/buiin Hajjady akTuBHOCT mpema K. pneumoniae. Hajumka
BPEIHOCT MHUHHMMaNHE WHXHOWTOpHEe KoHIeHTpammje (15,62 wpg/mL) mpema P. mirabilis
3a0ene)xeHa je KOJ METaHOJICKOT eKCTpakTa rpaHumna Bpcre D. cneorum u xmopodopmckor

excTpakta jucroBa D. blagayana. Xmopodopmcku ekcrpaktu smctoBa Bpce D. alpina cy
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mokasanu jaky aktuBHocT mpema B. subtilis (MIC=15,62 ug/mL). AKTHBHOCT ca HCTOM
BpenHOIhy MHUHHMAIHE WHXUOMTOpHE KOHIIEHTpAIMje MpeMa OBOj OAKTEpHjU HCIOJBUO je H
XJIOpO(OPMCKH eKCTpakKT JucToBa Ousbke D. cneorum. IIpema P. vulgaris uajoospy akTHBHOCT
CY UCHOJBMIIH XJIOPOGOPMCKH EKCTPAKT IpaHuuiia D. CNEOrum u METaHOJICKH €KCTPAKT JINCTOBA
D. alpina.

[Topen anTHOaKTEpHjCKE aKTUBHOCTH, UCIIUTUBAHA j¢ M aHTU(YHTaTHA aKTHBHOCT TpeMa
rbuBuHEM cojeBuMa Candida  albicans u Aspergillus niger. Hajoosmy antudyHrainy
aAKTUBHOCT HMCIIOJBUJIH Cy XJIOPO(POPMCKH EKCTPAKT JINCTOBA U METAHOJICKU €KCTPAKT TPaHYHIIA
ompke D. alpina npema C. albicans, kao u meranoincku ekcTpakT rpanuuna D. blagayana
npema A. Niger ca MUHUMHMAJIHOM HHXHOUTOPHOM KOHIIGHTpAIMjOM, Koja je m3Hocuiaa 15,62

ug/mL.

Pesynraru HPLC ananm3e MCIUTHBAHWMX €KCTpakara yka3yjy Ha MPUCYCTBO HEKOJIUKO
KJlaca ceKkyHIapHux merabomurta. Ha ocHoBy m3rnena UV crekrapa pasaBOjeHUX jeAHbCHA,
MOXE C€ 3aK/byyUTH Jla C€ YIVIABHOM paad O (EHONHUM U (DIABOHOMTHUM CEKYHIApPHUM
MetabomutuMa. Kommapanujom pereHunoHux BpemeHa u UV  chekrapa craHuapiaa ca
pereHIMoHMM BpemMeHnMa u UV  chekTpuMa jenumema TNPUCYTHUM Y eKCTpaKTHMa
uiaeHTH(OUKOBaHA Cy TpU  jelumewma:  7,8-IuXUIpOKCHKyMapuH  (madHeTuH),  7-
XHApOKCUKyMapuH (ymOenudpepon) u 4-xuapokcubenszoeBa kucenuHa. Jlapuetun u  4-
XUJIPOKCUOEH30€Ba KHCEIMHA Cy HWAECHTU(PUKOBAHW Yy HUCIHUTUBAHUM EKCTPAKTHMa CBE TpPHU
oubHe Bpere. KymapuHcku nepusat ymoenudepoH, uaeHTu(GUKOBaH je y ekcTpakTuma Bpere D.
alpina, nox y exctpaktuma Bpcra D. blagayana u D. cneorum meroBo MpUCYCTBO HHje
notBpheHo. VHTEH3UTETH CHrHala KOjU MOTHYY OJ JadHeTMHa U 4-XUIPOKCHUOEH30eBe
KHUCEJIMHE, WICHTU(UKOBAHUX Yy CBUM MCIUTHBAHUM EKCTPAKTHMa Cy C€ Pa3IUKOBalU, C TUM
IITO C€ yoyaBa Jia je CUTHall of Ja(HEeTHHA y CBUM XJIOPO(OPMCKHM €KCTpakTuMma Ouo Beher
MHTEH3UTETa O/ CUTHAJIAa KOjJU MOoTHYe o]l 4-Xuapokcuben3oese kucenune. Ca npyre cTpaHe, y
CBHUM METAHOJICKMM €KCTPaKTHMa OJHOC MHTEH3UTETa CUTHajla OBa JIBa JEJMIbEHA je CYNpOTaH
(curHan ox nmadHeTHHa je OMO Mamer HMHTeH3uTeTa). OBakBM MOJalM YKazyjy Ha YyTHIQj
pacTBapaya pa3IUYMTE MOJAPHOCTH HA EKCTPAKLH]y IOjeIMHUX KOMIIOHEHTH M3 y30paka. 4-
XuIpoKCcHOeH30€Ba KUCEINHA j€ TIOJIAapHUJU MOJICKYIT 0] Nad)HETUHA, 1A j€ U UHTCH3UTET HeHOT
CUTHa&JIa UHTEH3UBHUJU Y XpOMATOrpaMUMa METAHOJICKUX €KCTpakaTa, IITO MHJUKYje Ha HbEHY

Bely 3aCTYIMJBEHOCT y OBUM €KCTPAKTHMA.
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JladbHeTHH je o paHuje Mo3HAT Kao MeTaboiut poaa Daphne u n3010BaH je U3 HEKOJIUKO
BpcTa OBOr poja. Jlocajamma HaydHa HCTpaXKHBama Cy MOTBPAMIA Ja OBa] KyMapHHCKH
METa0OJIUT MOCEyje pa3IMuUTe BPCTE OMOJIOIIKMX AaKTUBHOCTH, YKJbY4yjyhu aHTUMHKpPOOHY,
AHTUOKCUIAHTHY, HEYPOIIPOTEKTHBHY, aHTUMAJIapH]jCKY, AHTUKOAT'YJIaHTHY U
HMYHOMOAYJIaTOPCKY aktuBHOCT [187-189]. Illto ce THue wWcmo/baBamba aAHTHMHUKPOOHE
AKTUBHOCTH, ITOTBPHEHO je Aa madHETHH Aeiyje Ha TpaM MO3UTHBHE OakTepHje. AJTKHIOBAHEM
nadgueruHa 1o 7-O-MeTHn jAepuBara, AMMETHJI JAepUBaTa WIM TUATWI JepuBaTa TryOum ce
AHTUMUKPOOHA aKTHBHOCT, M ca Jpyre CTpaHe, alKWil CYNCTUTYHCAHU JEPUBATH TIOKa3Y]jy
(yHTUCTaTHYHY aKTHBHOCT. 3a pa3JIuKy O]l aJIKWIOBamba, alleTHIOBame JaQHETHHA HE PE3YITYje
ryOUTKOM aHTUMHKpPOOHE aKTUBHOCTH, Beh HacympoT, alleTUIOBaHU JEPUBATH HHXUOMPAjy pacT
Beher Opoja Gakrtepuja [190]. C o003upom &a je MPETXOAHMM HCTpPaXKMBamkUMa MOTBpheHa
HEroBa AaHTUOKCHJIATHBHA W AHTUMHUKPOOHA aKTUBHOCT, HECYMIbHBO j€, Ja OBaj KyMapHHCKH
JepHUBaT y 3Ha4ajHOj MEPH JONPUHOCH UCIIOJbEHUM aKTUBHOCTHMA €KCTPAaKTHMa Oujbaka Koje cy
oOyxBahene oBuM pazgom. [lopen napHeTHHa, Y CBUM €KCTPAaKTUMA je MOTBPHEHO M MPUCYCTBO
4-xunpokcuOeHzoeBe kucenuHe. To je <¢eHonHa KHCENIMHA, KOja Takohe wucrosbaBa
AHTUMHKPOOHY M CHa)KHY aHTHOKCHJIATMBHY aKTHBHOCT MCIHMTaHy Hpeko Buine mojena [191,
192]. V ekcrpaktuma Bpcree D. alpina je moTBpheHO HPUCYCTBO 7-XHIPOKCHKyMapuHa
(ymbenudepona). To je KyMapHHCKH JepuBaT 3a KOjU je MOTBpheHo Ja nocenyje (hapMaKkoIoIIKy
akTHBHOCT. IN VIVO cTyaMja cripoBelieHa Ha 3e4eBMMa ca WHIYKOBAaHHMM JujabeTecoM, mokaszaia
je nma ymOenudepoH mnoOosbllIaBa AHTUOKCHUIATHBHHM CTaTyc, BpahameM Mapkepa JUIUAHE
NEepOKCHIAINje, HECH3MMCKUX M CH3MMCKUX aHTHOKCHAaHaca Ha HopMmaiHe BpeaHoctu [193].
Ilopen aHTHOKCHIATHBHE AKTUBHOCTH, MCIIOJbaBa U AHTUMHUKPOOHO, QHAITETCKO MU

XHITOTJIHKEeMHjCKO aejctro [190, 194].
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7. 3AKJbYYLIH
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Y OoKkBUpPY OBE JOKTOPCKE JHCEpTalMje Hu3BpIIeHa je (UTOXEMHjCKA aHaau3a
METAHOJICKUX M XJOPOOPMCKUX EKCTpakaTa TpaHYMila W JKCTOBa OWJbHUX BpcTa Daphne
blagayana L., Daphne cneorum L. u Daphne alpina L., kao u ucnutruBame aHTHOKCUIATHBHUX U
AHTUMUKPOOHHMX AaKTUBHOCTH OBHMX €KCTpakarta. Ha OCHOBy noOHMjeHHX pe3yiraTta MOTy ce

HU3BCCTU cneﬂehn 3aKJbyUllU:

» HcnuTtuBameM cajpikaja YKynHUX (eHona yTBpheHo je 1a CBH €KCTpaKkTH MMajy BHCOK
callpkaj OBUX jenumberba. Callpikaj YKyIHUX (PeHOJIa 3aBUCH O] MOJIAPHOCTH pacTBapaya
KopuIINeHOT 3a EKCTPaKIujy, Aella OWJbKe U3 Koje je JAOOMjeH CeKCTPAKT (JUCT WU
rpaHuuiia) kao u ucnurusane Daphne Bpcre. OBe BpeaHOCTH Cy H3HOCHIE 011 68,77+0,95
mg EGA/g mo 90,26+0,69 mg EGA/g. Hajeehu caapxaj ykymHux (¢GeHola HMajy
xmopodopmcku excTpakT rpanunna D. blagayana (90,26+0,69) 1 MeTaHOJICKH €KCTPAKT
rpanuniia D. alpina (88,98+1,05). HaBenenu ekcrpakTu ce MeljyCOOHO CTATHCTHYKH
3HAYAjHO HE PAIHKY]Y IO Caipkajy YKymHUX ¢eromna (p>0,05).

» VcnuTHBaHM EKCTPAKTH CallpiKe 3HAYajHE KOJWYMHE (IIABOHOMJIA, YHje CE BPEIHOCTH
kpehy ox 24,67+0,35 mg ERU/g no 35,24+0,55 mg ERU/g . Hajeehu canpikaj ykymHux
¢dnaBoHOMIa MMajy xyopodopMmcku ekctpaktu rpandmna D. blagayana (35,24+0,55) u
D. alpina (34,65+0,89), xao u xyopodopMcku eKkcTpakT jucroBa D. cneorum
(34,23+£0,89). OBa Tpu ekcrpakta ce MelyCOOHO CTATHCTHYM 3HAYAjHO HE PA3JIUKY]jy

(p>0,05).

» YKynaH aHTHOKCHUJATHBHU KalallUTeT UCIUTUBAHUX €KCTpaKaTa U3HOCHO je o 68,98 mg
AA/g no 78,45 mg AA/g. Hajehn aHTHOKCHAATHBHY KaAlUTET UMAO j& XJIOPOPOPMCKH
ekcTpakt rpandnia D. blagayana koju ce craTHCTHYKM 3HAYAJHO PA3TUKOBAO O] OCTAINX
UCIUTHBaHUX ekcTpakara (p>0,05). VicnosbeHa akTUBHOCT j€ IPOMOPIMOHATHA BUCOKOM

caJip’kajy yKynHux (eHosa u ¢raBoHOUAA, KOjU je YTBpeH KO/ HaBEIEHOT eKCTPaKTa.

» HcnuTuBaHM €KCTPaKTH Cy IMOKa3adu crocoOHocT Heyrpanuzanuje OH' paaukana ca
ICs0 Bpennoctuma o 80,56 pg/g no 99,11ug/g. I'enepanHo, eKCTPAaKTH JIUCTOBA CBE TPH
BpCTE Cy MOKa3aau 00Jby aKTUBHOCT OJ €KcTpakara rpaHuuna. Hajoosby akTHBHOCT

mokasyje xaopodopmcku ekcrpakt aucrosa D. alpina (1C5,=80,56 ug/qg)
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» MHcnutuBaHW €KCTPaKTH MCIIOJbaBajy aKTUBHOCT y HeyTpanusanuju DPPH™ panukana ca
ICso Bpennoctuma usHazg 20 pg/g. Hajmama ICso Bpennoct oapeheHa je 3a MeTaHOJICKH

exctpakt suctoBa D. blagayana (20,95 ug/g).

» lloTeHuujan MHXMOUIIMjE JUMHUIHE TIEPOKCHUIAIN]E UCIIMTUBAHUX €KCTpakara Kpehe ce y
orcery ICsp Bpennoctu ox 26,79 pgl/g no 37,17 pgl/g. 1Cso Bpennoctu mame o 30 ug/g
NoKa3yjy ekcrpakTs jmcroBa D. alpina u MeTaHOJICKH eKCTpakTH rpaHyuna u jucrosa D.

cneorum.

> VcnuTHBaHM eKCTpakTH cy wucmosbuan Fe’'  xemarammony axtuBHocr ca  ICsp
Bpennoctuma on 21,57 uglg no 4591 pgl/g. HajOoosbe akTHBHOCTH HCIIOJbABAjy
METaHOJICKM €KCTpakTH rpaHuuia u yucroBa D. cneorum ca ICso Bpennoctuma 21,57
ug/g, onrnocHo 23, 15 pg/g. OBa aBa ekcTpakTa ce Mel)ycOOHO CTAaTHCTHYKU HE Pa3IHKY]jy
o HcroJbeHuM akTuBHOCTHMA (p>0,05). Ca mpyre crpaHe, OBa JBa CKCTPakKTa CE O]
OCTAIINX eKCTPAKaTa CTATHCTHYKH 3HAYajHO PAsIMKY]jy 10 ucrosberoj Fe?* xemararuonoj

aktuBHOCTH (p<0,05).

» HPLC-UV ananu3oM HCNHTHBAaHWUX €KCTpakara, MOTBPhHEHO je J1a eKCTPAKTH CaipiKe
CeKyHJapHe MeTabonuTe U3 rpyna (eHosna u KymapuHa, Meh)y KojumMa TOMUHHPA]y J1Ba
KyMapuHCKa JepuBaTta (gadHetuH u ymOenudepoH) u jenHa (eHosnHa KucenuHa (4-
XUIPOKCHUOEH30€Ba KUCEIHHA).

» JladHetuH u 4- XuapoKCHOEH30€Ba KUCENIMHA CY MPUCYTHU y UCTIUTUBAHUM €KCTPAKTHMa
cee Tpu Daphne Bpcte, 10k je ymOenudepoH MprcyTaH caMo y eKcTpakTuma BpcTe D.
alpina.

» AHTUMHUKpPOOHAa aKTHUBHOCT HCIUTHBAHUX CKCTpakKaTa, W3paKeHa IMPEKO MUHHMATHE
WHXUOUTOpHE KOHIIEHTpaIHje, Kperajna ce y omcery ox 15,62 mo 125 ug/ml. Haj6osmy
antuyHranny aktuBHoct (MIC=15,62 pg/ml) ucnosbaBajy xiopoOpMCKH EKCTPAaKT
JUCTOBAa U METAHOJICKM eKCTpakT rpaHumia Bpcre D. cneorum (mpema C. albicans) u

METaHOJICKU SKCTpaKT rpanywmiia Bpcre D. blagayana (mpema A. niger).
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Ha ocHOBy cBera M3HeTOr, MOX€ C€ 3aKJby4HTH Ja TPH HCIHTaHe Bpcte poaa Daphne
calipke 3HAauajHE KOMWYHMHE (HEHONHUX U (IIABOHOWIHUX jCIUI-CHa M HCIOJhaBajy 00Dy
AHTUMUKPOOHY M aHTHOKCHJIATHBHY aKTHBHOCT. IbuxoBa akTMBHOCT je crneun(uvHa 3a CBaKy
BPCTY W 3aBHCH OJI XEMH]CKOT cacTaBa €KCTPaKTa, KOjH je crenuduyad 3a Je0 OUJbKe KOjH je
UCIIUTHBAaH M TPUMEHCHU pacTBapad. byayha wucrpaxuBama Ou Tpebano na wiy y HpaBily
M30JI0Barba OMOAKTHBHUX KOMITOHEHATa, KA0 M MCIUTHBAKa OUOJIOIIKUX aKTUBHOCTH Y IN VIVO
ycinoBuma. JloOujeHu pe3yiatu Cy mokasaiu Ja Ousbke u3 poia Daphne mory mpencraBibatu
M3BOpP HOBUX, IPUPOAHUX, (PAPMAKOJIONIKH aKTUBHHUX jEAHbCHHA, U J1a MOTY HahM MOTEHIIUjaIIHy

MpUMEHY y (apMaleyTcKoj, KO3METHUKO] U IPeXpaMOeHO] UHIYCTPU]H.
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