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1 Aymop

Wme u npe3ume: Jessena Karanuh

Jatym u mecTto pohema: 20.10.1988. rogune, Yauak, Cp6uja

Cajalmse 3amociemne: UCTpaXKUBay capajgHUK, [IpupogHo-MaTeMaTHYKU PaKyJITeT,
YuausBepsuret y Kparyjesny

1 Jokmopcka ducepmayuja

HacsioB: ®uToxeMujcka U papMaKo/IOIKA KapaKTepusanyja oJabpaHuX GU/bHUX BPCTa poja
Filipendula Mill. (Rosaceae)

Bpoj ctpanuna: 278; bpoj ciuka: 45; bpoj cxema: 31; Bpoj Tabena: 26;

Bpoj 6ubavorpadckux nojgaraxa: 402

YctaHoBa 1 MecTo rZie je uspahen: [IpupogHo-MaTeMaTuyKku ¢paky/iteT, KparyjeBan,

Hayuna o6sact (Y/K): Xemuja - Buoxemuja (577.1)

MenTop: Ap Baagumup MuxaunsaoBuh, jjouieHT, [Ipupo/iHo-MaTeMaTHuku ¢pakyaTeT, Kparyjesar

i OyeHa u 0d6paHa
Jatym npujaBe Teme: 23.09.2015. roguHe

Bpoj ofiyke 1 faTyM NpUxBaTamwba TeMe JoKTopcke Auceprauuje: 1110/X1V-2,18.11.2015.; 1V-01-
719/5, 09.12.2015.

KoMucuja 3a onieHy Hay4He 3aCHOBAHOCTH TeMe U UCTYHeHOCTH ycloBa KaHauaaTta: 900/1X-3,
30.09.2015.; 1V-01-532/7, 14.10.2015.

1. ap Baagumup MuxawnoBuh, goueHt, [IpupoaHo-MaTeMaTHYKU GaKyITeT, YHUBEP3UTET Y
KparyjeBuy; Yoca Hayuna o6.a1acm: BroxeMmuja

2. Dr. Rudolf Bauer, Univ.-Professor (ap Pynmosnd Bbayep, pesoBHu npodecop), Institute of
Pharmaceutical Sciences, Karl-Franzens University, Graz, Austria; Yaca nayuyHa ob6saacm:
dapmareyTcka 61oJioruja u ¢apMaKkorHo3uja

3. ap Mwupocias M. Bpsuh, pesnoBHu npodecop, XeMujcku akyJaTeT, YHUBEP3UTET ¥
Beorpaay; Yoca HayuHa o6aacm: bruoxemuja

4. pp Mwunan MnagenoBuh, jnonent, [IpupogHo-MaTeMaTHUKU GaKyJaTeT, YHUBEP3UTET Y
KparyjeBny; Yoca HayuHa o6aacm: bruoxemuja

Bpoj ozyiyKe 1 laTyM NIpUXBaTakka JOKTOPCKe JUcepTalnyje:

Komucwja 3a olileHy 1 of6paHy AoKTopcke auceprtanuje: 310/VII-1, 26.04.2017.; 1V-01-478/9,
10.05.2017.

1. ap Jdanujesna Mumwuh, BUIIM HAay4YHU capafHUK, UHCTUTYT 3a GUOJIOLIKA UCTPaKUBaHa
,Cunuma CrankoBuh", YHuBepsutetT y beorpaay; HayuHa o6.a1acm: Buosoruja, npedcedHuk
Komucuje

2. Dr. Rudolf Bauer, Univ.-Professor (ap Pynosnd Bayep, penoBHu npodecop), Institute of
Pharmaceutical Sciences, Department of Pharmacognosy, Karl-Franzens University, Graz,
Austria; Yoica HayuHa o6aacm: @apManeyTcka 61M0J0rHja U papMaKoOrHo3uja, Y1aH

3. ap I'eozgen Pocuh, penoBHu npodecop, @akyaTeT MeAULMHCKUX HayKa, YHUBEP3UTET Y
KparyjeBny; Yorca Hayuna o6a1acm: drsnosoruja, 4aaH

4. pp Mwunan MnagenoBuh, fouent, [IpupogHo-MaTeMaTUUKU Gaky/aTeT, YHUBEP3UTET Y
KparyjeBuy; Yorca HayuHa o6a1acm: Bruoxemuja, uiaH

5. ap Baagumup Bemkocky, fo1eHT, XeMUjckd akyaTeT, YHUBep3UTeT y beorpany; Yaca
HayuHa o6aacm: buoxemwuja, 41aH

JaTyMm onbpaHe fucepTanyje: 2017.roaune



Jokmopcka ducepmayuja ,,Pumoxemujcka u gapmakosowka kapakmepuzayuja o0abpaHux
6ussHux epcma poda Filipendula Mill. (Rosaceae)” ypabeHa je y Jlabopamopuju 3a 6uoxemujy u xemujy

npupodHux npouseoda, MHcmumyma 3a xemujy, IlIpupooHo-mamemamuukoe gakysamema, YHusep3u-
mema y Kpazyjesyy. /[leo ekcnepumenama ypaheH je y Jlabopamopuju 3a ceHemuky, HHcmumyma 3a
6uo02ujy u ekos02ujy ucmoe akyamema; Ha HHcmumymy 3a 6uosowka ucmpasxcugarea ,,CuHuwa

Cmankosuh“, YHusepaumema y beozpady; Ha Kamedpama 3a namosozujy u gusuosozujy, Pakyame-
ma meduyuHckux Hayka, YHusepaumema y Kpazyjesyy u Ha Kamedpu 3a ¢apmakenosujy, HHcmu-
myma 3a papmayeymcke Hayke, YHusepsumema Kapa-®pany y I'payy, Aycmpuja.

Menmop:

YaaHosu Komucuje:

dp Baadumup Muxauioeuh, doyenm,
IIpupodHo-mamemamuyuku pakysmem,
Ynueep3aumem y Kpazyjesyy

dp Aanujena Muwuh, npedcednuk Komucuje,
suwu Hay4Hu capadHuk, {Hcmumym 3a 6uosowka
ucmpacusarsa ,,CuHuwia Cmaukoguh”,
Yuueepsumem y Beozpady

Dr. Rudolf Bauer, Univ.-Professor (pedosHu npogecop),
Institute of Pharmaceutical Sciences, Department of
Pharmacognosy, Karl-Franzens University, Graz, Austria

dp I'eo3den Pocuh, pedostu npoghecop,
daky1mem medUYUHCKUX HAYKA,
Yuueepsumem y Kpazyjesyy

dp Musaau Maadenoguh, doyexm,
IpupodHo-mamemamuuku gaxkyamem,
Yuueepsumem y Kpazyjesyy

dp Baadumup bewkocku, doyeHm,
Xemujcku gpakysamem,
Yuueepsumem y Beozpady
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Jokmopcka ducepmayuja nped eama npedcmas/oa OPUSUHAAAH HAYYHU OONPUHOC
No3HABAY U pasymesarby Xemujckux u dapmakoaowkux ocobuHa 6usbHUX epcma u3 poda
Filipendula Mill. H3pada ose dokmopcke ducepmayuje je peanuzosaHa y okeupy npojekma (MUH
43004), uHaHcupaHoz 00 cmpaHe MuHucmapcmea npoceeme, HAykKe U MeXHO/I0WKO2 pa3eoja
Penybauke Cp6uje. Kako 6u dowsio do ocmeaperba udeje 0 peanudayuju 08UX UCMpPaircusdrsa
3acayxcau je geauku 6poj ocoba Koje cy nomoase y 080M NOCMYNKY, C8AKO HA C80j HAYUH U Yy
npasom mpeHymxky.

Beauky 3axeasHocm npeeHcmeeHo dyzyjem npod. dp Jlenku Pubuh-3eanenosuh, koja mu je
nokasasaa cee senome xemuje u jedHa je 00 ocoba 3acAY*CHUX 3a MOj U360p ynpaso 0802
LXemujckoz" nyma. 3axeaswyjem ce npog. dp Caasuyu Coayjuh, pedosHom npoghecopy y neH3uju, Ha
udeju o npoy4asarby 08ux OGU/bHUX 8pcMA, KAO U HA YCMepasary U HecebUYHUM cagemumd Ha
camom noyemky mojux dokmopckux cmyduja. Ceakako, y moKy yumagoz 0802 npoyeca 8eaAuKo
3Hare, MH0206pojHe udeje, uzysemHy nomoh u nodpwky doébujasa cam od ceoz MeHmopa doy. dp
Baadumupa Muxauaosuha, koju je, noped moza, ymHo20me 0ONPUHEO MOM OCAMOCMA/LUBAIY HA
Hay4Ho-ucmpaxcusaykom nymy. Ha ceemy mome cam My HeusmepHo 3axeasHa. Mojum dpazum
kKosiezama u3 Jlabopamopuje 3a 6uoxemujy u xemujy hpupodHux npoussoda, [lpupodHo-mamema-
muukoe ¢pakya1mema, koju cy 6uau uau cy u dasee deo 080z kosnekmusa, Tamjaru bopoja, HegeHu
Cmankosuh, Mupjarnu Kopahesuh-Macaak, He3punu Muxosuh u doy. dp MuaaHy Maadenosguhy
8e/1UKO X8a/1a HA npogedeHUM OUBHUM OAHUMA Yy HUX080M Opywmey, nomohu y eeaukom 6pojy
eKCnepuMeHma/Hux Ucmpaxcuearbd, Ha npezieddry pykonuca oge ducepmayuje u usy3emuoj
Ko/1e2uja/iHoCcmu.

XKeaum da ce 3axeasum mMeHmMopy U 4/AAHOBUMA KOMUCUje HA MEMEe/bHOM hpezaedarby
nucaHoz mamepujaaa, Ha KOPUCHUM cagemuma U cyzecmujama Koje cy 3Ha4djHo donpuHese
Keaaumemy oge ducepmayuje. 3axeassyjem ce u: doy. dp Musaany C. Cmaukosuhy ca UHcmumyma
3a 6uosozujy u ekoaozujy [IM®-a y Kpazyjesyy 3a cakyn/earee u udeHmugpukayujy 6ubHoz mame-
pujasaa; dp Carou Mamuh, HayuHom capadHuky ca HHcmumyma 3a 6uo/02ujy u eko102ujy ucmoz
dakyamema, 3a usyzemHo uzgedeHe in Vivo ekchepumeHme U UCNUMUBAHA 2eHO- U QHMU2EHO-
MoKcu4Hocmu, Kao u 3a eeauky nomoh u nodpwky, dp Becnu Cmankosuh ca ®akyamema
MeduyuHckux Hayka y Kpazyjesyy 3a xucmonamosiowke aHaause; UCmpaircugaykoj 2pynu npog.
dp Pydoaga Bayepa ca HHcmumyma 3a ¢papmayujy, Yuusepsumema y I'payy, Aycmpuja, (Esu,
Imeganu, Hadun, Cau-Iloy u Posakepy), kao u npodecopy Bbayepy snuuHo, 3axeamyjem ce Ha
NpyJceHoj npuauyu 3d ycaspuiagarbe U Cmuydarbe HO8UX 3HAFA U UCKYCMAsd, KA0 U UCKDEHUM
casemuma y npagom mpeHymky; npog. dp ['eozdeHy Pocuhy u mwezoeum capadHuyama ca
Kamedpe 3a ¢usuoaozujy ®akyamema meduyuHckux Hayka y Kpazyjesyy xeasa na eeaukoj
nomohu npu cnpogoherby y deso udeje 0 ucnumugarsy in vivo aHMUuuH@1aMamopHe akmueHo-
cmu. Ceum npodpecopuma u capadHuyuma ca UHcmumyma 3a xemujy Xe8a/ad HA 3HAUMA U
cagemuma Koje cy Mu npyxcaau y moky cmyduja.



Mojoj nopoduyu, mamu Caasuyu u HaHu KueKku, Kao u ceum MojuM npujamesouma u
HajMuaujuma, UCKpeHo ce 3axX8adsbyjeM HA pasymesary U sby6asu Kojy mu npyxcajy. Mom Hzopy
Xea/na Ha 6e32paHu4Hoj nodpwyu U CHa3u Kojy mu daje, u 6eckpajHo cam My 3aX8a/Ha HA mome
wmo Mu, ysek Kkada je mo HajnompebHuje, daje eemap y neha u wasbe nosumusHe mucau. Takobe,
xeasna My Ha u3y3emHoj nomohu oko geaukoz 6poja demasba U 2paduvKkux peulerba 4ume je
omozyheHo da ducepmayuja y 08akeoMm 004uUKy yeneda ceemaocm daHa.

08y ducepmayujy noceehyjem mojoj mamu, 3a c8y /by6as, pasymesarse U NOOPWKY Kojy Mu
je npyscaaa y Hajmexcum HU80MHUM MpPeHyyuMma, 3d cee Wmo je cmou4ku nodHe/aa U cee veada ce
odpuyaaa 3apad moje cpehe u ycnexa. Xea.a joj wmo je eepoea/a y MeHe U Moje CHoge U Hadam ce
je Ha osaj Ha4UH ocmeapeH camo Maau deo Moje xcesbe da joj nokadxcem da HUWMmMa od moaa Huje
6us10 y3ayo.

3a mebe mama!

JeneHa

»Per aspera ad astra!”
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A
JlBe 6ubHe BpcTe U3 poja Filipendula Mill. (bamunuja Rosaceae), Filipendula ulmaria
(L) Maxim. u Filipendula hexapetala Gilib., mo3HaTe Kao MeAyHUKA U CypydMlia, Cy BHIle-
rofvilimme 6U/bKe KOje ce MOTy Hahu Ha AUB/BUM U KyJTUBUCAaHHUM CcTaHUIITHMa y EBponu u
Azpju. O6e 6u/bke cy KopuliheHe y TpaAULHOHAIHO] MeJULIUHA MHOTUX €BPOIICKHX 3eMa/ba,
ykbydyjyhu u Cp6ujy, 3axBa/byjyny lbbUXOBUM JAUYPETUYKHUM, aHTUPEYMATCKUM WU aHTUMHPIa-
MaTopHUM oco6HWHama. MehyTHM, HaydyHHUX ca3Hamka O XeMHUjckoM cacrtaBy F. ulmaria u F.
hexapetala, kao ¥ HHUX0BOj 6GUOXEMUjCKO] aKTUBHOCTH U $apMaKoJOUKUM epeKTHMa je BpJiO
Masio. ¥ TOM CMHUCJY, [JIaBHU LiUJb OBE JOKTOPCKe AucepTalyje 610 je ogpeJuTH GUTOXEMUjCKU
caZp>kaj 1 ¢papMaKoJIOIIKKA NOTeHLMjas OBUX OUJ/baKa. ¥ OKBUPY OBHX HMCTpPaKMBama KOpH-
mheHU Cy MeTaHOJIHU €KCTPAKTH Ha/A3eMHHUX fesioBa U kopeHa F. ulmaria (FUA u FUR) u F.
hexapetala (FHA u FHR).

3a opehuBame XeMUjCKOT cacTaBa UCIUTHBAHUX EKCTPaKaTa IPUMEHEHO je HEKOJIUKO
pPa3JMYUTHUX TEXHHUKA, YK/bY4yjyhH cieKTpopoTOMeTpHjcKe MeTo/ie 3a oApehuBame cajpxkaja
jenumerma (eHOJHOT THIA, 3ajeJHO ca CTaHAAPAHUM XpoMaTtorpadckuMm mponejypama M
xpoMaTorpadpckum mnpouenypama Bucokux nepdopmancu (TLC, HPTLC, HPLC u LC-MS) 3a
KBaJIMTaTUBHY U KBAaHTUTATHUBHY aHa/IU3y cajipxkaja peHosa. 3ajaTak $papMaKoJIOLIKOT JeJia
CTyAuje OMO0 je UCTPAKUTH aHTHOKCUJATUBHY aKTUBHOCT UCIUTHUBAHUX METAHOJIHUX €KCTpa-
KaTa, ’hUXO0B NMOTEHIWjaJl y pa3IMYMTUM MOJEJ CHCTEMUMA, Kao U ofpehuBamwe pH, Tepmasine u
racCTPOMHTECTHHA/IHE CTaOUJHOCTU. 3aTUM Cy NpUMeleHe MeToJZie 3a oJpehuBamwe aHTUMU-
KpoOHEe aKTUBHOCTH Ha 0Ja0paHUM OGAKTEPUjCKUM U QYHTAJTHHUM COjeBUMa U LIUTOTOKCHUYHO-
CTH Ha TpH pazauuute henujcke snHuje. Takobe, y OKBUPY OBe AucepTanyje UCIUTHUBAH je
aHTurHbaMaTopHu edekaT F. ulmaria and F. hexapetala y cMucly HHUXOBOT yTHIaja Ha
€H3WMCKY aKTUBHOCT ukJookcureHasa (COX-1 u COX-2) u yrBphuBamwe aHTUMHGIaMaTOPHOT
NoTeHUUjasa, y in vitro u y in vivo ycaoBuMa. lllTaBuiie, akTUBHOCT UCIIMTUBAHUX €KCTPaKaTa
F. ulmaria w F. hexapetala y 60p6u NpPOTHUB CTaka OKCUJAATUBHOI CTpeca H3a3BaHOT
[UCIJIATUHOM OWJIa je MCHMTHBAaHA MpeKo opehrBama GMOXEMUjCKUX MapaMeTapa cepyMma U
TKkuBa (Oybpera u jeTpe), kKao u npahemeM XHMCTOMATOJIOIIKAX MPOMEHA W HHUBOA TEeHO- U
AHTUT€HOTOKCUYHOCTH.

Pesynratu cnektpodoTomMeTpujckux aHaiusa F. ulmaria v F. hexapetala nokasanu cy
3HATHY KOJIMYMHY YKYNHUX QEHOJHHUX je[juiberha y eKCTPaKTUMa, HapouyuTo (aBoOHOUAA U
$eHOJIHUX KHCeJUHA Y HaJ3eMHUM /[ieJIOBUMa M KOH/IeH30BaHUX TaHUHA U TaJloOTaHUHA Yy
ekctpaktuMa kopeHa. [Ipuavkom TLC n HPTLC ananusa FUA ekcTpakT nokasao je MpUCyCTBO
pPyTHHa, CIUpPeo3na U MU30KBepUUTpHHA, a y FHA eKcTpakTy [leTeKTOBaHM Cy KBEpLETHH,
cnupeo3us, xuneposug U u3okBepuuTpuH. [IpumeHom HPLC-PDA MeTone mnoTBpheHo je
NPUCYCTBO CIHMPEO3Ua, Kao pedpepeHTHE KOMIIOHEHTE, Y eKCTPaKTHMa Ha/I3eMHHUX [JleJloBa 0be
6ubHe BpcTe. [IpUCYCTBO CKOpPO CBUX CTaHAAPAHUX jeiMbela OWIO je OrpaHMYeHO Ha
HaZi3eMHEe JleJIOBe OBe JiBe OUJbKe, 10K Cy Y eKCTpaKTUMa KOpeHa JleTeKTOBAaHU YIJIaBHOM CaMo
KaTeXMH W eNnuKaTexuH. HakoH xujposm3e ekcTpakaTa NOTBpheHO je Ja HaJA3eMHU [ieJI0BU
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caZip>ke JiepyMBaTe KBepLeTHHa U KeMideposia Koje HUCMO Mor/u AeTektoBaTh HPLC aHanu-
30M y HEXU/IPOJIM30BAaHUM eKcTpakTuMma. /labe, npuMeHom LC-MS anasnuze nmoTBpheHo je Ja
CBU MCIUTHUBAHU EKCTPAKTU IMOCeAYjy pasudyuTe KJjace (PeHONHUX jeAumbewma (oko 50
pa3/IMYUTUX jefuibera), BehuHOM ¢(eHOoJHUX KHcesrMHa, ¢paBOHOUAA, TaHWHA U HHUXOBUX
JepuBaTa. EKCTpakTHU Cy UCHO/BUJIM BUCOKY aKTUOKCUZATUBHY aKTUBHOCT y mnopebemwmy ca
pedepeHTHUM aHTHUOKCUAAHTHMMA, MapaJjieJJHO Ca HHUXOBUMM 3HayajHUM aKTUBHOCTHMA Y
npolecy JUNHAHE OKCUJalYje U BeJMKOM CTabW/IHOLIhY ¥ pa3jIM4YuTUM ycaoBUuMa. EkcTpakTu
Cy MOKa3a/id aHTUMUKpPOOHe edeKTe Ha pa3/IMUUTE UCTUTUBAaHE MUKPOOPTaHU3Me, TOCEOHO Ha
6akTtepuje E. coli u E. faecalis (MIC 0.156-0.625 mg/mL), kao u rmwuBe P. cyclopium u F.
oxysporum (MIC 2.5-5 mg/mlL). F. ulmaria w F. hexapetala exctpaktu (FUA, FUR, FHA u FHR)
HUCY UCNOJbUJIM in Vitro HUTOTOKCUYHY aKTUBHOCT Y CBUM UCIMTUBAaHUM KOHLEHTpalujaMa
(ICso > 50 pg/mL). CBU TecTUpaHU EKCTPaKTHU y KOHLeHTpauuju ox 50 pg/mL uHxubupajy
eH3UMCKy akTUBHOCT COX-1 u -2, npu yemy cy FUA u FHA ekcTpakTu 6UIM CKOPO AYIJIO
epuKacHUjU 0/ eKCTpaKaTa KopeHa oJroBapajyhux 6u/baka, ca usy3eTkoMm uHxubunuje COX-2
on ctpaHe FHR ekcrtpakrta (52.21%). TecTupaHu MaTepujajyd cy BpJO €1abo MHXUOUpaIU
ekcnpecujy COX-2 reHa y THP-1 henujama, y koHueHTpauuju of 25 pg/mL. ¥ Tecty Bpyhe
IJ104e, KoJ nauosa U3 coja Wistar, CBM eKCTPaKTH, a I0CeOHO eKCTPaKTU 6u/bke F. hexapetala, y
nBe no3e (100 u 200 mg/kg T.M.), u3a3Bajie Cy MopacT BpeMeHa JiaTeHLUje y nopehemy ca
KOHTpOJIHOM rpynoM (p < 0.05). ¥ Tecty akyTHe HH}JiaMalMje UHAYKOBaHe KapareHaHOM,
VUCIIUTUBAaHU eKCTpakTh y pgo3ama of 100 u 200 mg/kg T.M., JeIMMUYHO WA 3HA4YajHO
pPeAyKyjy MakCMMaJIHM OTOK Illalle TaioBa cBe /0 6 h TpeTMaHa. M3/10KEHOCT IUCIJIATUHU Y
Zlo3u of 7.5 mg/kg npoyspokoBasa je 3HayajaH opacT O6MOXeMHjCKUX NapaMeTapa KPBU KOjU
yKa3yjy Ha IpOMeHY y HOpMaJIHOM QyHKIMOHUCay jeTpe U bybpera 1 Mapkepa OKCUJaTUBHOT
CcTpeca y TKMBUMa, NpaheHO HEKUM XUCTOMATOJIOLIKMM [IpOMeHaMa y TKUBY Gybpera U jeTpu
eKCIlepUMeHTa/JHUX XUBOTHUHKA U BUCOKMM HHBOOM TeHOTOKCHYHOCTHU. AJMHUHHCTpaLyja
ekctpakaTta F. ulmaria v F. hexapetala y Tpu pa3nnuute KoHneHTpauuje (100, 200 u 400
mg/kg/nan) y Tpajawy on 10 jgaHa, pe3y/ToBaja je CMamemeM OKCHUJATHBHOI cTpeca y
TKMBMMA U OlaJlatbeM CepyMCKHUX NapaMeTapa. Takohe, ICIUTUBAaHU eKCTPAaKTHU CMambUIU CY
reHOTOKCHUYHOCT LJUCIJIAaTHHE.

PesysntaTu [00MjeHH Kao Je0 CBeOOyXBAaTHOr EKCIePUMEHTAJIHOT paja Ha OBOj
JIOKTOPCKOj AUCepTalyjd Cyrepyllly Ja Cy eKCTpakTH obe HCIUTHBAHE JIEKOBUTE OHJbKe
IPUJINYHO 60raTh (QEeHOJHUM jefUIelmHUMa Koja Cy MO3HaTa IO Pa3sHOBPCHOCTHU HUXOBUX
OGMOJIOIIKHX aKTUBHOCTH. EKCTPaKTH NOTEHIMjaIHO MOTY GUTH cacToji GYHKIIMOHAIHE XpaHe
WJIM Ce MOT'Y KOPHUCTUTH Kao AujeTeTCKU U papMalleyTCKU CYIlJIeMeHTH, y3uMajyhu y o63up
BUXOBY 06pPY aHTUOKCUJATUBHY U aHTUMHUKPOOHY aKTUBHOCT U CTAGUJIHOCT y PasIM4MTUM
ycaoBuMa. Jlo6MjeHY pe3yJITaTH in vitro v in vivo aHTUMH}IaMaTOpHE aKTUBHOCTH €KCTpaKaTa
F. ulmaria n F. hexapetala npyxajy moJpuiKy TpPaAHULHOHAJIHOj IPUMEHH OBHUX OWJ/bAKA y
TpeTMaHy pa3JUYUTUX 3ala/beHCKUX cTawa. /Jlaba HCTpakuBamba jefjlibera Ca aHTH-
nH}IaMaTOPHUM 0COOMHAMa, Koja ce MOTY M30JI0BaTH M3 OBHX OUJ/baka, Mohu he J1a oTKpUjy
TayaH MeXaHHW3aM JeJioBalkba OBUX eKcTpakaTa. ExcTpakTu nzabpaHux 6Gusbaka M3 poja
Filipendula, 6oratu peHOJHUM jeIUEHUMA, YMalhyjy OKCUJATUBHU CTpec y OybpesuMa U
jeTpy, cMmamyjy omrteheme TKMBAa U MO6OJbIIABAjy AHTHOKCHUJATHBHU CTAaTyC eKCllepuMe-
HTa/JIHUX »XUBOTHHA TOKOM aIllJIMKaluje nucmaaTuHe. CTora, OBM pe3yJTaTH yKa3yjy Ja
ekctpaktd F. ulmaria v F. hexapetala mory 6uTuh KopuilheHM Kao MOMONHU areHcd 3a
npeBeHIMjy U yO6JiakaBame HeXe/beHUX edekaTa LUCIJIATHHE Kao WTO cy Hedpo- U
XeNnaTOTOKCUYHOCT, a/I1 y3 lepuHNCakbe oAroBapajyhe TepaneyTcke fo3e.
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Two plant species from genus Filipendula Mill. (fam. Rosaceae), namely Filipendula
ulmaria (L.) Maxim. and Filipendula hexapetala Gilib., known as meadowsweet and dropwort,
are perennial herbs found in wild and cultivated habitats in Europe and Asia. Both of them have
been used in traditional medicine of most European countries including Serbia, based on theirs
diuretic, antirheumatic and anti-inflammatory properties. However, there is little scientific
evidence on chemical composition of F. ulmaria and F. hexapetala as well as their biochemical
activity and pharmacological effects. In that regard, the main purpose of this PhD thesis was to
evaluate the phytochemical composition and pharmacological potential of these plants. In this
study were used methanolic extracts of aerial parts and roots of F. ulmaria (FUA and FUR) and
F. hexapetala (FHA and FHR).

For the phytochemical characterization several different techniques were applied,
including spectrophotometrical methods for determination of the composition of different
classes of phenolic compounds, together with standard and high performance chromatogra-
phical procedures (TLC, HPTLC, HPLC and LC-MS) for evaluation of phenolic composition
qualitatively and quantitatively. The aim of pharmacological part of the study was to investigate
the antioxidant activity of the tested methanolic extracts, their potential in different model
systems, as well as pH, thermal and gastrointestinal stability studies. In addition, assays for
determination of antimicrobial activity on selected bacterial and fungal strains and cytotoxicity
on three different cell lines were carried out. Also, in this Dissertation were evaluated F. ulmaria
and F. hexapetala anti-inflammatory effects regarding theirs impact on cyclooxygenases (COX-1
and COX-2) enzymatic activity and assessment of anti-inflammatory potential, both in in vitro
and in vivo conditions. Moreover, activity of the tested extracts of F. ulmaria and F. hexapetala
against cisplatin-induced oxidative stress in vivo was estimated via determination of serum and
tissues (kidneys and liver) biochemical parameters, as well as monitoring histopathological
changes and the levels of geno- and antigenotoxicity.

The results of spectrophotometrical analysis of F. ulmaria and F. hexapetala showed
considerable total content of phenolic compounds in the extracts, especially flavonoids and total
phenolic acids in aerial parts and condensed tannins and gallotannins in root extracts. In TLC
and HPTLC analysis FUA extract showed the presence of rutin, spiraeoside and isoquercitrin
and in FHA extract quercetin, spiraeoside, hyperoside and isoquercitrin were detected. HPLC-
PDA analysis indicated presence of spiraeoside, as a reference compound, in the aerial part
extracts of both plant species. The presence of almost all standard phenolic compounds was
limited to the aerial parts of these two plants, whereas the root extracts contain only catechin
and epicatechin. After hidrolysis of the extracts was confirmed that the aerial part extracts
contain several derivatives of quercetin and kaempferol that we were unable detect via HPLC
analysis before the hydrolysis. Further, in LC-MS analysis it was confirmed that all tested
extracts possess a variety of phenolic compounds (around 50 different compounds), mainly
phenolic acids, flavonoids, tannins and their derivatives. The extracts exerted high antioxidant
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activities compared to the reference antioxidants, paralleled by their considerable activities
against lipid oxidation process and great stability in different conditions. The extracts revealed
an interesting antimicrobial effect against the tested microorganisms, especially bacteria E. coli
and E. faecalis (MIC 0.156-0.625 mg/mL), and fungi P. cyclopium and F. oxysporum (MIC 2.5-5
mg/mL). F. ulmaria and F. hexapetala extracts (FUA, FUR, FHA and FHR) had no in vitro
cytotoxic activity at all applied concentrations (ICso > 50 pg/mL). All tested extracts at a
concentration of 50 pg/mL were able to inhibit COX-1 and -2 enzyme activities, whereby FUA
and FHA extracts were double as effective as the root extracts of respective plants, with the
exception of COX-2 inhibition by FHR extract (52.21%). Extracts hardly inhibited the level of
COX-2 gene expression in THP-1 cells, at a concentration of 25 pg/mL. In the hot plate test using
Wistar rats, all extracts, but especially extracts of F. hexapetala, in two doses (100 and 200
mg/kg b.w.), exhibited an increase in latency time when compared with the control group (p <
0.05). In the carrageenan-induced acute inflammation test, tested extracts at doses of 100 and
200 mg/kg b.w., were able to moderately or significantly reduce the mean maximal swelling of
rat paw until 6 h of treatment. Exposure to cisplatin at a dose 7.5 mg/kg caused significant
increase in blood biochemical parameters of liver and kidneys function and tissue oxidative
stress markers along with some histopathological changes in kidney and liver tissues of
experimental rats and high level of genotoxicity. Administration of F. ulmaria and F. hexapetala
extracts at three different concentrations (100, 200 and 400 mg/kg/day) for 10 days resulted in
a reduction of oxidative stress in tissues and decrease of serum parameters. Moreover, tested
extracts attenuated the genotoxicity of cisplatin.

The results obtained as a part of the comprehensive experimental work on this PhD
thesis suggest that the extracts of both tested medicinal plants are quite rich in phenolic
compounds which are known for their variety of biological activities. The extracts potentially
could be functional food ingredients, or used as dietetic and pharmaceutical supplements
considering their good antioxidant and antimicrobial activities, and stability in different condi-
tions. The observed results of in vitro and in vivo anti-inflammatory activity of F. ulmaria and F.
hexapetala extracts provide support of the traditional use of these plants in the treatment of
different inflammatory conditions. Further investigation of the anti-inflammatory compounds,
which are present in these plants, could reveal the mechanism of anti-inflammatory action of
the investigated extracts. The extracts of selected plants from genus Filipendula, rich in
polyphenolic compounds, attenuate cisplatin-induced kidney and liver oxidative stress, reduce
tissue damage, and enhance the antioxidative status of experimental animals during cisplatin
application. Therefore, these results suggest that F. ulmaria and F. hexapetala extracts may be
used as supportive agents for the prevention and amelioration of cisplatin side effects like
nephro- and hepatotoxicity, but with respect to the appropriate therapeutic dosage.
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CKPAREHHUILE

BXA — OyTtruinoBaHu XHIPOKCHAHU3OI

JHK — ne3okcrpuOOHYKIEHHCKA KUCETHHA
EJTA — etunennuamuH TeTpacupheTHa KUcelInHa
K — xaparenan

H.a. — HHj€ aHAIIN3UPAHO

H.J. — HHj€ IETCKTOBaHO

H.e. — HOBE epe

HCAMWJI — Hecteproaau aHTUHH(DIAMATOPHH JIEKOBH
I.H.€. — [Ipe HOBE epe

PHK — pubonyknenHCcKa KUCEIHHA

C.E.M. — cranaapHa rpemika cpeiie¢ BpeAHOCTU
C.[. — cranmapaHa aeBujanmja

C30 — Ceercka 3ipaBCTBEHA OpTraHU3alIdja

T.M. — TeJIECHA Maca

YB — ynrpampybndacto

dam. — pamumja

%R — npoueHat peaykuuje omrehema JJHK

A — ampanmx

ABTS — 2,2"-azuno6uc-(3-eTriadeH30THa30a1H-6-CydoHaT)
ACE — aHrnoTeH3uH-KOHBepTYjyhu eH3um

ADP — aneno3un nudocdar

AKE — exBuBalieHTH aCKOPOMHCKE KHUCEITNHE
ALP — anxanna docdaraze

ALT — ananuH TpaHncaMuHa3a

ANOVA — ananm3a BapujaHce

API — jorusanuja mox aTMoc(hepCKUM MPOTUCKOM
AST — acnaprar TpaHcaMuHa3a

ATCC —,,American Type Culture Collection*
ATP — anenosun tpudocdar

BCC — Business Communication Company Inc.
BD — OanoHcka jereHeparidja

BHA — Oytunxuapokcu aHu3o0u

BHT — 6ytunxuapokcu Toiryexn

C — xonrectuja

CAMP — muxJIn4HM aiIeHO3uH MOHOGochaT

CAT — karanaza

CE — ekBUBaJICHTH KaTeXuHa

CE-MS — kanmiapna enektpodopesa ca MaCeHOM CIIEKTPOMETPH]jOM
CFU — Colony Forming Unit

CN — xoH(ayeHTHa HEKpo3a

COX — nMKIOOKCHTeHa3a

CoA — koeHsum A

CP — nucnnaruna

CRE — kpeatunus

Cy 3-glc — nujanuaye 3-TIMKO3H

c¢IHK — xommnementapna JJHK
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D — meckBamariiija TyOymapHOT emnTena

DAD - ,,Diode Array Detector*

DAHP — 7-docdo-2-apabuHo XenTyI0HCKa KUCETUHA

DCFS — nuxnopodenoncyndonar

DMSO — mumernin cyndokcun

DPPH — 2,2-nudennn-1-nukpuaxuapasui

DTNB - 2,2’-nuauTtpo-5,5’ -nuTHo-1udeH30eBa KUCETHHA

E — epurpomumna

ELISA —,,Enzyme Linked Immunosorbent Assay*

EM — eozuHodumiHn MaTepujaiy y IJyMeHy TyOyma

EMA — EBporncka areniyja 3a JeKoBe

EPSP — 5-enonmupyBuimmkuMcka kucenuHa 3-gocdat

ESI — enektpocripe]j jonusaiuja

F — ¢pubpoza

F — daykonazon

FBS — ¢perannu rosehu cepym

FHA — exctpakt Hagsemnor gena F. hexapetala

FHR — ekcrpakt kopena F. hexapetala

FN — ¢oxanna nekposa

FUA — exctpakt HagzemHor aena F. ulmaria

FUR — ekctpakt kopena F. ulmaria

G — rasina kucenvHa

G- — I'pam HeraTtuBaH

G+ — I'pam no3utnBan

GA — arpodwuja rmomepyina 1 MpoIIHpene CyOKaNCyIapHIX IPOCTOpa
GAPDH — riunepannexua-3-pocdar gexuaporesasa

GC-MS - racna xpomatorpaduja ca MaceHOM CIIEKTPOMETPH]OM
GKE — exBUBaneHTH TajHe KHCEINHE

GLP — npuniunm noope 1adbopaTopHjcKe mpakce

GpG — 1,2-ryaHuHICOKCUHYKIIEOTH T

GSH - penykoBaHU TITyTaTHOH

H — xnopamdennkon

H&E — xemaTokcuimH 1 €03uH

HA — xpaHseuBH arap

HAT — ,,hydrogen atom transfer* — nupexTan mpeHoc aTomMa BOJOHUKA
HCT-116 — xymana henujcka jvHUja KaHIepa J1e0esor peBa

HD — xunporicHa nereHepaiiuja TyOyJapHOT enuTena

HEPES — N-2-xunpokcuerninunepatui-N-2-etan cyndoHcka KucenuHa
HETE — xuapokcuenko3uTeTpacHCcKa KHCEIHA

HHDP — xexcaxuipoxcuaudeHo

HPETE — xuaponepokcHenko3uTeTpaeHCKa KUCeInHa
HPLC-MS — maceHa criekTpoMeTpyja y3 TeUHy Xpomarorpadujy BUCOKUX nephopMaHCH
HPTLC — tankociojHa xpoMaTorpaduja BUCOKUX nephopMaHcH
| — uadmnTpanuja muMdonuTa, eyKouTa U Makpogara

I.p. — MHTpanepuTOHeATHA aITHKAIH]ja

IASP —  International Association for the Study of Pain*

IC50— KOHIIEHTpaIrja Koja HHXHOMpa JIejCTBO cl1000HUX pajukana 3a 50%
|IE — uHTEpCTHIIMjaTTHY eeM

IFCC — ,,International Federation of Clinical Chemistry*

IH — uaTepCcTHINjaTHO KpBapeme

Il — 3masseHCKM MHPUATPAT Y UHTEPCTULIH]YMY

IL — uHTEpIICyKHH

in silico — ,,Ha craHIMjyMy*, KOMITjyTepcku coQTBEPH

in situ — ,,Ha My MecTa®, OHJIe TJIe ce mojaBa moraha

in vitro — ,,y crakiy®“, BaH HOPMAJIHOT OMOJIOIIKOT OKPYKEHa
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in Vivo — ,,y )HBOM", yHyTap >KHBOT' OpraHu3Ma

IR criektpockomnuja — nHpapBeHa CeKTPOCKOHja

K — kBepueTun

KCH — xunepriasuja Kyndeposux henuja

Ket. — keTokoHa301

KKE — ekBuBajieHTH KadenHCKe KHCEINHE

Kl. — x0Tpumasosn

LC-DAD-HRMS — Teuna xpomarorpaduja ca MACCHOM CIIEKTPOMETPH)jOM BUCOKE PE30IYIH]je
LDH — nakrar nexuaporeHasa

LDL — numonpoTenHu Majie IyCTHHE

LOX — nmunokcurenasa

LPS — nunomnonucaxapuaHu cioj

LT — neykoTpuenu

MDA — mManoHananaexun

MDH — manar gexuaporeHasa

MDR — ,,multidrug resistance*

MIC — MuHUMaJIHA THXUOUTOPHA KOHIICHTPAIIH]a

MRC-5 — xymana henujcka nmuanja pudpodnacra rryha
MRSA — meturus pe3ucteHTHr Staphylococcus aureus
MPHK — nadopmarmona puOoHyKIeHHCKA KUCETHHA

N — Hekpo3a TyOyIapHOT ernuTena

N — HECTaTHH

NAD"- HUKOTHHAMHE/ aICHUH JTUHYKICOTH]T

NBT — aurpo mmaBo TeTpa3onujym

NF-xB — Hykiieapau TpaHCKpUIIIOHU (akTop Kama b

NMR — HykneapHa MarHeTHa pe3oHaHIa

NOS — a3ot okcuj cuHTETa3a

NPR/PEG — npupoiH# pOnu3BOIH-TIOJUETHIICH TJIHKOJ pearcHc
NTB — 2-HuTpo-5-MepkanToOeH30eBa KHCEINHA

O.D. — onTruka ryctuna

p.0. — per 0S, opayHa aruIMKanuja

PABA — p-amnHOOEH30€Ba KHCETMHA

PAF — ¢akrop arperaiyje TpomMOonura

PBS — ,,phosphate buffer saline*

per se — o cebu, cobom, camo 3a cede

PG — nponui ranar

PG — npocrarianauau

PGF — mpocrarnannuHu pacTBOpJbUBHU Y GochaTHOM mydepy
PGE — npocTarnmanauHu pacTBOPJEUBH y €TPY

PhEur — eBporicka dapmakorieja

PMA — ¢popbon 12-mupucrar 13-auerar

PPAR — nepokcuzomantu npoiudepaTopHO aKTUBUPAHHU PELETITOP
ppm — ,,procent per million*

Real time PCR — nan4ana peaxiiyja mojmuMepase y peaiHoM BpeMeHY
Rt — perenuuonu ¢akrop

RNS — peaktuBHe BpcTe azora

ROS — peakTuBHE BpCTE KHCEOHHKA

RSS — peakTuBHE BpcTe cymmnopa

RUE — exBuBasneHTH pyTuHa

RAA — penatnBHa aHTHOKCHIaTHBHA aKTUBHOCT

SAR - Structure-activity relationship

SDA — Sabouraud nexcTpo3Hu arap

SDS — HaTpujyM gomaeiui cyiadar

SET — ,single electron transfer” — mpeHOC jeIHOT eIEKTPOHA
SOD — cynepokcua aucMyTasa



TBA — tnobapOuTypHa KrceIrnHa

TBARS — tHo0apOuTypHa KucenuHa pearyjyhe cymncrasie

TBHQ — tepuunjapuu Oy THIXUAPO-XUHOH

TCA — tpuxiop cupheTHa KuceanHa

THP-1 — henujcka nuHMja XyMaHe aKyTHE MOHOITUTHE JIEYKEMU]e

TLC — tankocnojua xpomarorpaduja

TMC — ,transition metals chelation* — xenatu3anuja npenasHux Meraia
TNF-0 — daxTop HEKpo3e Tymopa o

TP — ykynHu npoTenHn

TPC — cagpkaj ykynHUX ()SHOTHUX jeIUIHCHha

TX — TpomOOKCcaHu

U — ypea

U251 — xymana henujcka uHHja TIHOOIacTOMA

UA — mokpahHa kucennHa

UDP — ypunun mudocdar

UV-VIS cniektpockomnuja — ynTpajbyonyacTa-BuJbHBa CIIEKTPOCKOIIH]a
XTT — narpujymona co 3-[1-(bennnamunokapooumn)-3,4-teTpas3omnnjym]-onc(4-mMmeTokcu-6-
HUTPO)OEH3€eH CYI(POHCKE KUCEITHHE

vGT — rama rimyramui Tpancdepasa
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Kaacugukayuja 100 jedurbersa npupodHoe nopekaa y KAUHUYKOM
ucnumuearsy, no mepaneymckoj obaacmu

IIpedcmasHnuyu nodgamuauja koje npunadajy pamuauju Rosaceae
Hajzacmynseenuje 6usmsHe epcme u3 poda Filipendula. 1 - Filipendula
ulmaria; 2 - Filipendula hexapetala; 3 - Filipendula camtschatica; 4 -
Filipendula palmata; 5 - Filipendula rubra; 6 - Filipendula stepposa
HaycmpamusHu npukas ueseda desosa 6ussaka Filipendula ulmaria
(L.) Maxim. (neso) u Filipendula hexapetala Gilib. (decHo)

Hsaned 6uske Filipendula ulmaria (L.) Maxim.

Xemujcka gpopmyaa u np8o opusUHAIHO NAKOBAHsE ACNUPUHA
Hzened 6usmke Filipendula hexapetala Gilib.

Xemujcke cmpykmype peHOHUX KuceaUuHa U kUX0o8ux depusama
udenmugukosaHux y 6usskama uz poda Filipendula

OcHosHU ckesiem y xemujckoj cmpykmypu d.aasoHouda (prasaHcko
jesepo, 2-dperun-6eH3o[alnupaH)

Pasauyume kaace gpnasoHouda 3HA4ajHUX y /6YICKOj UCXPAHU
dobujeHe modugukayujom C-npcmeHa

Xemujcke cmpykmype aa8oHouUda u 21A80HOUOHUX 2AUKO3UDA
udenmugukosaHux y 6usskama uz poda Filipendula

DnagoHOUIHU 2auko3udU - depusamu KeepyemuHa
udenmugukosaHru y 6usekama F. ulmaria u F. hexapetala
Cmpykmypa 1,2,3,4,6-nenmaza/iounzaykose

Xemujcke cmpykmype ena2umaHuHa U0eHMu@uKo8aHux y 6ubKamMa
u3 poda Filipendula

PasHomedica usmehy peakmugHux 8pcma u aHmuokcudaHama in vivo
MexaHuzmu aHmuMukpobHoz des108arba Ha bakmepujcky heaujy
HauuH desosarsa u Hajuewhe kopuwheHu HecmepoudHu
aHmuuH@paamamopru aexosu (HCAH)

Haycmpamuenu npuka3s epabe a) jempe, 6) kaacu4Hoz jempuHoz
A06yayca u 8) xenamoyuma

HaycmpamuseHu npukas epahe a) 6ybpeza, 6) HedhpoHa u 8)
6y6pedxcHo2 meaawyema

MexaHuzam des08arba yuchaamuHe U Ha4uHuU eesusarsa 3a JJHK
Mounekyacka cmpykmypa ¢.1a80HOUOHO2 2AuKo3uda pymuHa (1) u
rezo802 1:1 komnaekca ca Al 3+ jonom (1)

®asze TLC xpomamozpagcke aHanuse: (1) HaHowerbe y30pka Ha
naoyy; (1) passujaree xpomamozpama; (111) susyaauzayuja mp.ssa u
odpehusarse RrepedHocmu

IIpomokoa cumynayuje in vitro duzecmuje

lllemamcku npuka3 NF-kB akmusayuje COX-2

Komnaexc Cu?* jona ca amomuma azoma u3 nenmudHux eesa
npomeuHa

TLC xpomamoepam mMemaHoAHUX eKcCmpakama Had3emMHux 0es1084a U
KopeHa 6usmwaka F. ulmaria u F. hexapetala u pegpepenmuux
jedursersa - A (NPR/PEG, VIS); b (NPR/PEG, 365 nm)

HPTLC npoduau memanoaHux ekcmpakama F. ulmaria (FUA u FUR)
u F. hexapetala (FHA u FHR), kao u pedpepenmHux jedurserva (1-6)
HPLC npogpuau memaHoaHux ekcmpakama F. ulmaria (FUA u FUR)
npe (4, b) u HakoH xudpoau3e (B, T')

HPLC npogpuau memanoaHux ekcmpakama F. hexapetala (FHA u
FHR) npe (A, ) u HakoH xudpoau3se (B, I')

LC-MS xpomamozpamu MemaHoAHUX ekcmpakama Had3emHoz dead
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Cauka 5.6.

Cauka 5.7.

Cauka 5.8.

Cauka 5.9.

Cauka 5.10.

Cauka 5.11.
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Cauka 5.15.

Cauka 5.16.

Cauka 5.17.
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(FUA - naaeo) u kopera (FUR - ypeeno) 6usvke F. ulmaria
LC-HRMS xpomamozpam MemaHo1H02 ekcmpakma Had3eMHoz dea
6uske F. hexapetala (FHA)

LC-HRMS xpomamozpam mMemaHoA1H02 eKCmpakma KopeHa ouseke F.
hexapetala (FHR)

Yxynan anmuokcudamusHu kanayumem ekcmpakama 6useaka F.
ulmaria u F. hexapetala, uspadceH y ekgugasneHmuma ackopouHcke
kuceauHe (mg AKE/g ekcmpakma)

PedykmuseHu kanayumem MemaHoIHUX eKCmpakama Had3emMHo2
desa u kopeHa 6usmaka F. ulmaria (FUA, FUR) u F. hexapetala (FHA,
FHR) y nopebersy ca pepepeHmHuUM aHmuokcudaHmuma npupodHoz
U CUHMemu4K02 hopekada

IIpomene y nunudHoj okcudayuju mj. Husoy TBARS y meco moden
cucmemuma kojuma cy dodamu FUA u FUR ekcmpakmu (A), FHA u
FHR ekcmpakmu (B) y pazauyumum KOHYyeHmpayujamay
8peMeHCKoM uHmepeaJy od 14 dava

pH cma6uanocm (A, B), mepmasana cmabuarHocm (B, ') u
cmabusHocm y moky in vitro dueecmuje (/], 5) memaHoaHux
exkcmpakama F. ulmaria (FUA u FUR) npaheHna npeko cadpcaja
YKYNHux peHoHux jedurberoa u DPPH memode

pH cma6uanocm (A, B), mepmaana cmabuavocm (B, I') u
cmabusHocm y moky in vitro duzecmuje (/], ') memaHoaHux
ekcmpakama F. hexapetala (FHA u FHR) npaheHa npeko cadpxcaja
YKYNnHux peHoHux jedurberoa u DPPH memode

Ilpoyenam memab6oauuku akmusHux heauja kod HCT-116, U251 u
MRC-5 heaujckux auHuja mpemupaHux ekcmpakmuma F. ulmaria
(A), ekcmpakmuma F. hexapetala (5), yucnaamu+Hom (B) u
sunbaacmuHoM (T') y pazauvumum KoHYyeHmpayujama

IIpoyeHam noseharsa edema y 00HOCYy Ha 8peMe Npomek/10 00
U3a3u8arba edema K00 eKcnepuMeHmMa/aHux HuUgomursa
mpemupaHux ekcmpakmuma F. ulmaria (A) u F. hexapetala (B) y
nopehersy ca jeduHcmeeHuM 8pedHOCMUMA HezamusHe (Camo
KapazeHaH) u ho3umueHe KoHmpoJie (UH0OMemayuH u KapazeHaH)
Ymuyaj ekcmpakama F. ulmaria Ha napamempe okcudamugHoz
cmpeca y 6ybpe3uma u jempu hayoea HakoH CP-mpemmana: A -
kamasaasa (CAT), b - cynepokcud ducmymasa (SOD), B - pedykosaHu
eaymamuoH (GSH) u I' - napamempu aunudHe nepokcudayuje
(TBARS)

Ymuyaj ekcmpakama F. hexapetala Ha napamempe okcudamugHoz
cmpeca y 6y6pesuma u jempu nayoed HakoH CP-mpemmaHa: A -
kamanasa (CAT), b - cynepokcud ducmymasa (SOD), B - pedykosaHu
aaymamuoH (GSH) u I' - napamempu aunudHe nepokcudayuje
(TBARS)

PenpesenmamusHe pomozpaguje mkusHux npenapama 6ybpeza
nayoea mpemupaHux ekcmpakmuma F. ulmaria u CP
PenpezenmamusHe homoepaghuje mkusHux npenapama jempu
nayosa mpemupavux ekcmpakmuma F. ulmaria u CP
PenpesenmamusHe pomozpaguje mkusHux npenapama 6ybpeza
nayoea mpemupaHux ekcmpakmuma F. hexapetala u CP
PenpezenmamugHe ghomozpaguje mkugHuUX npenapamd jempu
nayosa mpemupanux ekcmpakmuma F. hexapetala u CP
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Cxema 2.1.
Cxema 2.2.

Cxema 2.3.
Cxema 2.4.
Cxema 2.5
Cxema 2.6.
Cxema 2.7.
Cxema 2.8.

Cxema 2.9.

Cxema 2.10.

Cxema 2.11.
Cxema 2.12.

Cxema 4.1.

Cxema 4.2.

Cxema 4.3.

Cxema 4.4.

Cxema 4.5.

Cxema 4.6.

Cxema 4.7.

Cxema 4.8.

Cxema 4.9.

Cxema 4.10.

Cxema 4.11.

Cxema 4.12.

Cxema 4.13.

Cxema 4.14.
Cxema 4.15.

CuHme3a wWuKuMcKe KucejauHe — N04emak WuKUMamHoz Yukayca
Cunme3a neHmaza/oui2/1yKkose, meaumazpaHouHa Il u eaazumcke
Kuce/uHe

CuHme3a XopU3MUHCKe KUCeaUuHe U FbeHe peakyuje — ,,mavka
epaHarba”

Buocunmesa eHu1a/1aHUHA U MUPO3UHA U Jo6Ujarbe YUMEemHUX
Kuce/auHa

Buocunmesa caauyuiHe KuceauHe, MemMu/ caAuyu1ama u caauyuHa
Xudposausza eayamepuHa

buocunmesa ¢pnasoHouda, paasoHa, h.1a80H0A, AHMOYUjAHUIUHA
U KamexuHa

IIpezaed peakyuja koje 8ode hopmMuparsy peakmusHux spcma
KuceoHuka (ROS)

HeonxodHe cmpykmypHe kapakmepucmuke ¢p.1agoHouda u
MexaHu3am dupekmHoe ,Xx8amarba ‘c210600HUX padukana
(keepyemuH)

Mexanusmu (HAT, SET u TMC) anmuokcudamugHe akmugHocmu
noaugeroaa

IIpookcudamuexa akmusHocm g.1a8oHouda

Mema6oauzam apaxudoHcKe KuceauHe U CUHMe3d npocmazAaHouHa
(PG), mpombokcaHa (TX) u neykompuena (LT)

06.1uyu MoHOMEpHUX aHmMoyujaHa y kuceaoj pH cpeduHu kao ocHoga
pH dugpepenyujarne memode odpehusarsa (Ha pH marbum 00 3
ypeeHe 6oje, Ha pH 4-5 6e360jHu)

Peakyuja aumuoxcudanma (RH) ca 2,2-0ugerun-1-nukpuaxudpasua
padukaaom

Hobujaree ABTS* okcudayujom ABTS-a ca kaaujym nepcyagpamom u
rez08a peakyuja ca aHmuokcudanmom (RH)

Peaxyuja cynepokcud aHjon padukana (0z°) ca NBT-om u
aHmuokcudanmom (RH)

Mexanuzam modugukosaHe Griess-oge peakyuje

Pedykyuja nnasoz uHdukamopa peca3ypuHa, y npucycmaey eH3uma
dexudpozenasa y sxcugoj 6akmepujckoj heauju, do pecopyguna pose
6oje

Pedykyuja siccymo o6ojeroz XTT do Hapanyacmoe XTT-¢popmazana, y
npucycmesy MumoxoHopujaaHux 0exudpo2eHasa

Peakyuja mpaHcamuHayuje anaHuHa Kamaau3o8aHa aAaHUH
mpancamurazom (ALT)

Peakyuja Hacmajarea 1akmama u3 nupysama kKama/au3o8aHa
sakmam dexudpozeHasom (LDH)

Peakyuja mpaHcamuHayuje acnapazuHcke KuceJauHe KAMa/au308aHa
acnapmam mpaHcamuHazom (AST)

Peakyuja nacmajarsa manama u3 okcaaayemama Kama/u308aHa
manam dexudpozeHazom (MDH)

Peakyuja Hacmajarea p-HumpogeHoa u3 p-Humpogeruagpochama
Kama/ausoeaHa aakaaHoM pocgpamazom (ALP)

Peakyuja Hacmajarea 5-amuHo-2-HumpobeH3oese KuceauHe us L-y-
aaymamui-3 KapeoKcu-p-HUMpoaHuIuda Kamaau3o8aHa 2ama-
eaymamua mpaHcgepazom(y-GT)

CnpezHyme peakyuje 3a odpehusarbe KoHYeHmpayuje ypee
Peakyuja kpeamuHuHa u NUKpUHCKe KucesiuHe y 6a3Hoj cpeduHu, npu
YeMy Hacmaje JaHo8cKUu KOMN/AeKc
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CnpezHyme peakyuje 3a odpehusarbe koHYyeHmpayuje mokpahHe
Kuce/auHe

Aymookcudayuja enuHeppuHa u Hacmajaree cynepokcudHoz aHjoHa
(02 )kao enasHoz cyncmpama 3a SOD

Peaxyuja pedykoeaHoe eaymamuona (GSH) ca DTNB, npu uemy
Hacmaje 2-Humpo-5-mepkanmo6eH30e8a KuceauHa
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Heku 00 HajeaxcHujux npupodHux npouzeoda u30,108aHUX U3 6UBLAKA
Koju cy odobpeHu y papmakomepanuju

Iopeherve uHppazeHepuukux cucmema y pody Filipendula

@eHoHa jedurserba udenmugukosaHa y 6usskama poda Filipendula
PeakmuegHe epcme KuceoHuUKa, azoma u cymnopa

Mace (g) u npurocu (w/w) cysux ekcmpakama Had3eMHUx 0e/108a
(xepb6e ca ysacmu) u kopeua 6usmaka F. ulmaria u F. hexapetala
Bpcme mukpoopzaHuzama kopuwheHe 3a UChUMUBArLE
aHMUMUkKpo6He aKMugHoCMu

TpemmaHu ekcnepuMeHMa/AHUX HUBOMUKA 3d UCNUMUBAHE
aHMUuHoOYUYenmueHe aKmugHoCmu

TpemmaHu excnepumMeHMa/aHUX HUBOMUKA 3d UCNUMUBAHE
Hedpo- u xenamonpomekmueHe akmugHocmu ekcmpakama F.
ulmaria (FUA u FUR) u F. hexapetala (FHA u FHR)

Cadpoicaj ykynHux peHoHUX jedurberba U nojeduHUX 2pynd
eHoHUX jedutrberba y MEMAHOIHUM eKcmpakmuma 6usbaka F.
ulmaria u F. hexapetala

®eHosHa jedurserba (mg/g) keanmugukosarna HPLC memodom y
MemAaHo/NHUM ekcmpakmuma HadzemHoz desa U KopeHa 6usbaka F.
ulmaria u F. hexapetala npe u HakoH xudpo.iuze

®eHoHa jedurserba udeHmugukosaHa y ekcmpakmuma F. ulmaria
(FUA u FUR) nomohy LC-DAD-MS" ananause. [lukosu cy
udenmudgukosaru nopeherbem ca pechepeHMHUM jedurberbumMa uau
6asupaHo Ha Kopuwhery AumepamypHux hodamaka

Jedurbersa udenmuguxkosara nomohy LC-DAD-HRMS ananusze y
excmpakmuma F. hexapetala (FHA u FHR). l[lukosu cy
udenmugukosaHu nopeheroem ca aymeHmu4HuUM pegpepeHmHuM
jedurberbuma uau 6a3upado Ha Kopuwhersy AumepamypHux
nodamaka

AHmuokcudamueHa akmusHOCmM MeMaHOAHUX ekcmpakama 6u/baka
F. ulmaria u F. hexapetala u cmandapdHux aHmuokcudaHama Ha
Husoy Heympaausayuje DPPH, ABTS*, Oz~ u NO padukasa u
Kanayumema xeaamayuje

HHxubuyuja aunudHe nepokcudayuje ekcmpakama 6ussaka F.
ulmaria u F. hexapetala u cmaHdapdHux aHmuokcudaHama y
pasaudumum modes cucmemuma

AHmubaxkmepujcka akmugHocm ekcmpakama éuseaka F. ulmaria
(FUA, FUR) u F. hexapetala (FHA, FHR), y nopeberby ca wucmum
PeHoNHUM jedurberbuMa (2a1HA KUCEAUHA U KeepyemuH) U
pedepeHmHUM aHmubuomuyuma (amMpayuH, epumpoMuyuH u
XA0pam@peHuKo)

AumugyHzaina akmusHocm ekcmpakama 6ussaka F. ulmaria (FUA,
FUR) u F. hexapetala (FHA, FHR), y nopebery ca yucmum ¢peHOAHUM
jedurersuma (2a1Ha KUceauHa U k8epyemuH) u pedpepeHmHuM
aHmuMukomuyuma (HucmamuH, ¢psIyKoOHA30.1, KEMOKOHA30.1 U
K/J0mpuma3so)

[lumomokcuuna akmusHocm ekcmpakama F. ulmaria u F.
hexapetala u cmandapdHux jedurberoa (YucnaamuHa u UH61ACMUH)
mecmupaHa Ha mpu heaujcke aunuje (U251, HCT-116 u MRC-5) u
uspadiceHa npeko ICsp epedHocmu (ug/mL)

In vitro aumuuHgaramamopHa akmugHocm ekcmpakama 6usbaxa F.
ulmaria u F. hexapetala u cmaHdapdHUX KOMNOHEHMU, U3pAHCEHA )
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Ta6ena 5.16.

Ta6ena 5.17.

Ta6ena 5.18.

npoyeHmuma uHxubuyuje (%) eH3uMcKe akKmugHOCMU U eKcnpecuje
2eHa

Pezyamamu ucnumuearsa aHmMuHoyuyenmueHe akmugHocmu
ekcmpakama F. ulmaria u F. hexapetala y dee pazauyume dose (100
u 200 mg/kg m.m.) Ha ekcnepumMeHmaJHe Hcugomurse y mecmy
epyhe nioue, y 00HOCYy Ha He2amMu8Hy KOHMPOAY U UHOOMEeMAYUH
(10 mg/kg m.m.)

Pe3zysamamu ucnumuearea aHmuedemamosHo2 homeHyujaia
ekcmpakama F. ulmaria u F. hexapetala y dee pazauyume do3se (100
u 200 mg/kg m.m.) Ha ekchepumMeHMaJiHe HUBOMuUrbe, Y 0OHOCY HA
no3umusHy KoHmpoay u uHdomemayux (10 mg/kg m.m.)

Tenecna maca, mesxcuHcku 00Hoc 6y6peza u jempe y 00HOCY HA
mesecHy macy (m.m.) nayosa mpemupaHux ekcmpakmuma é6usvke F.
ulmaria (FUA u FUR) u yucnaamuxom (CP) u epekam mpemmana Ha
6uoxemujcke napamempe cepyma nayosa

Egexam ekcmpakama 6usvke F. hexapetala (FHA u FHR) u
yucnaamute (CP) Ha mesiecHy Macy, mejcuHcku 00HOC jempe u
6y6peza y 00HOCYy HA mesecHy macy (m.m.) hayoea u buoxemujcke
napamempe cepyma nayosa

E¢exmu ekcmpakama F. ulmaria Ha mopgponowike napamempe y
6y6pe3uma u jempu nayosa HakoH CP-mpemmaHa (n = 5)

Edexmu ekcmpakama F. hexapetala Ha moposi0uike napamempe y
6ybpe3uma u jempu nayosa HakoH CP-mpemmana (n = 5)
T'eHOMOKCUYHU U aHMU2eHOMOKCU4HU eheKmu MemaHOHUX
ekcmpakama 6usvke F. ulmaria (FUA u FUR) y 6y6pe3uma u jempu
nayosa mpemupaHux YucnaamuHom

T'eHOMOKCUYHU U AHMU2eHOMOKCU4HU eheKmu MemaHOHUX
ekcmpakama 6uske F. hexapetala (FHA u FHR) y 6y6pe3uma u jempu
nayosa mpemupaHux YyucnaamuHom
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[IpuMeHa nexkoBUTHUX OWJbaKa y TPAJAMIIMOHAIHO] (HAPOJHO]) MEIUIIMHU 32 JICUCHE
pasHUX 000JbeHa je yHHUBep3aHa U Beh cronehuma He je&.auaa.l*4 IToxg mojMoM JEeKOBHUTH
OWJbHU TIPOM3BOAM WIH ,,(hUTOINpenapaTtu’ moapasymeBajy ce OWJbKe, elI0BU OuJbaka WU
OUJbHU EKCTPAKTH, KOJU CY Y yIIOTpeOU y 3IpaBCTBEHO] 3aIUTHTH, 32 IPEBEHIIH]Y WU JICUCHE
oxpehernx Gomecrn.? Iocroju Tpera kopumlicrmha ICKOBUTHX OHIbAaKa y CABPEMEHO] MEH-
[IMHH, [ITO CE JIelIaBa yIpaBo y BPEMEHY KaJa je MeIWIMHa 1ocTaja U3y3eTHO pa3BHUjeHa,
Ipe CBEera y TEXHOJONIKOM CMHCIY, IITO MOJApa3yMeBa pa3BUTAK ONPEME M MPOU3BO/IA KOjH
Ce KOPHCTE 3a IUjarHOCTHKY U TPETMaH 000JbCHha, aJIM U Y HAYYHOM CMHUCITY, T/E je JOILI0
JI0 OTPOMHOT HAaIlpeTKa y MU3ajHy W UCIHTUBAky MEXaHW3aMa KOjH JOBOJE 10 HACTaHKa U
pasBuTKa GomecTH.”

On naBHHMHA JbYIU CY C€ OCIAMAIN HA IPUPOAY U HEHE U3BOPE KaKo OM 3aI0BOJHHIIN
CBOje OCHOBHE moTpede, mpe cBera 3a XpaHoM, ajli UCTO TaKo HEe Mame 3HayajHe moTpede 3a
JIEKOBMMa 3a HMIMPOK criektap Oonectu. Ilurame koje ce Hamehe jecre: Ha koju mauun ce y
0asHa épemeHa mo2ia ymepoumu Jjekosumocm oopehene oumre egpcme? OATroBOp je BPIIO
JETHOCTaBaH: eMNUPUjCKUM CA3Haruma. Y TOYEeTKYy je TO OMO JbYACKH HaroH 3a caMoop-
KarbeM, a MOTOM MaXXJbUBO MOCMaTpambe MPUPOIe U yrnoTpeda OHMX OMJPHUX BPCTA 32 KOje je
HCKYCTBOM MOTBpPhEHO Ja Cy KOpPHCHE, KaKo 3a KHBOTHIbE, TAaKO W 3a 4oBeka. McTtopujcku
rienano, cee 10 XV Beka OWibKe Cy MpejcTaBibalie OCHOB JieUeha U MPEBEHIIN]e pa3Inyiu-
THX 0Gosbera. " Muore GusbHe BPCTE KOj€ MOCEAY]Y JICKOBUTA CBOJCTBA KOPUCTUIIE Cy CE€
BEKOBMMA CaMO Ha OTPaHUYEHO] TepuTopuju, y oapehenom neny 3emIbUHE KyTie, alu
MyTOBaMka U MUPrallije CTAHOBHUIITBA PE3YITHPAIIN CY THME JIa Cy CE MHOTE O] FbUX ToYee
KOPHCTHTH, a 1 cana ce kopucre mmpom ceera. > % Yiorpe6a nexosuror 6usba moBena je
10 popMHpara CII0KEHOT CHCTeMa TPAJAUIIMOHATIHE MEIUIMHE, Ca HajCTapHjUM 3aliCUMa O
MEIHUIIMHCKO] TPUMEHH OMJbaka Ha CYMEPCKHUM TIIMHEHUM IUTouama Jaatupanum oxo 2600.
ronune 1.H.e. (Meconoramuja), rae je modpojano oko 12 penernara 3a u3paay JeKOBa U
noMume ce npeko 250 6usbHUX BpcTa. MHOTe 0/1 MOMEHYTUX OUJbaka cy U JJaHac y yrnoTpeou
y CBpXy Jieuema 3amajbera, npexiana u uHbekiuja, Hop. ybe keapa (Cedrus spp.) u
gemmpeca (Cupressus sempevirens), cmamuh (Glycyrrhiza glabra) u mupa (Commiphora
myrrha). Cmarpa ce ga ermmarcka MeaunmHa gatupa jomr ox 2900. roxumHe M.H.e., a
HAJIIO3HATHJU THCAaHU MEIULIMHCKH JOKYMEHT je T3B. ,,E0epcoB mamupyc” cauMmbeH OKO
1550. rogune n.H.e. y Tebu, y kome ce nokymeHntyje npeko 700 nexoBa, BehuHoM OHIbHOT
nopekna. IITo ce A3MjCKOr KOHTHHEHTAa THYE, TPaJWIMOHAIHA KUHECKa MEAWLMHA je
ONCEXHO JOKYMEHTOBaHa XuJbajrama roauHa (moueBmn ona 1100 roauHe m.H.e. 1 KUHECKE
,Materia Medica“), a rakohe u unnujcku AjypBena cuctem Jedemwa (Beh ox 1000 rogune
I.H.€.), a KacHuje cy pa3Bujern Kammo memununa y Janany (VI Bex) u YHaHu MenunuHa
(XI Bex) na mpocropuma Cpenmer Mcroka u Jyxhe AS:I/Ije.Aﬁ?’m*13 CBu 0OBM BHJIOBH
TpaJUIIMOHAIHE MEIUIIUHE CY U 1aJbe Y yNoTpeOu Ko BehrHe moMaher CTaHOBHUINITBA.

I'pim m Pumibanm cy 3HA4YajHO JOTMPUHENTH Pa3BOjy pPaIlMOHAIHOT KopuIThema
OMJBHUX JICKOBAa Yy JApPeBHOM 3amagHom cBery. Junockopua (Pedanios Dioskorides), rpuku
JieKap M aroTekap, TOKOM CBOjHX IyTOBama Ca PUMCKHUM apMHjama IIMPOM Tajaa IMO3HATOT
CBeTa, y neny ,,Hayka o nexoBuma y met kmura“ (zam. De Materia medica libri quinque, 77.
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TOJIMHA H.€.) OIMCA0 j¢ HAUYMH CaKyIlJbarba, YyBama U KopuIihermba JIEKOBUTHX Orbaka. I aeH
(Claudius Galenus, 129-200. roguse H.€.), pUMCKH JieKap U (Gpuio30() rpukor mopekia, o6uo
je mo6po MO3HAT MO CBOjHM CJIOKEHUM MPOITUCHMA M PELENITHMA KOje Ce KOPHCTE Y CIIpaBiba-
Y JIEKOBA M carjiefaBamy (hapMaKojIoruje Kpo3 TEOPHjCKH U EMIMPUCTHYKH mpucTyil. OH
je, Takohe, OMo ayTop MPBOT MOMKCA JIGKOBUTUX OWJbaka WM OWJBHUX JIenoBa (Jpora) Koje

. . 59-11,14
MMajy UCTU WM CIIMYaH TePanujCcKu edeKart.

VY Cpenmwem Beky (V-XII Bek), a HapoOUUTO y MpayHOM JETy PaHOT CPEIE-Er BEKa,
JEIMHO je MOHAILITBO 3ala/JIHOEBPOINICKUX MAaHACTHpa CcadyBajo 3Hama 3alajHe MeAMLUHE,
JOK cy Apanu, Iopej odyBama IPUKO-PUMCKHMX 3Hama, JOJATHO Pa3BUIM M YHAIIPEIUIH
COIICTBEHE pecypce, 3ajelHO Ca KMHECKHMM M WHJAWJCKUM JIEKOBUTUM OMJbKaMa jOII YBEK
HEMO3HATHM rpuKo-puMckoM ceery. ! Tponamasak I'yrenGeprose mrammapuje J0BeO je
710 TIOHOBHOT MHTEPECOBAa 3a rpuko-puMcka 3Hama y XV u XVI Beky u u3pajae HEKOJIHUKO
BEOMa yTUIIAJHUX KIbUTa 0 OMJbKaMa Koje Cy HIMPOKO PACIIPOCTPABCHE Y EBpOHI/I.7 3a cBe TO
BpeMe, JEKOBUTO OMJbE je MPUMEHUBAHO CaMO Ha €MITMPH]CKOM HUBOY, 0€3 MEXaHUCTHYKUX
ca3Hama O KUXOBO] (PapMaKOJIOMIKO] aKTUBHOCTH WM JIe(UHHCAA AKTHMBHUX TNPHHIIUIIA.
Texk je IMapanensyc (Theophrastus von Hohenheim, 1493-1541. rox.), anxemuuap, Jiekap 1
¢uno3zod, moueo ga MOBOAM Yy MUTAkE JAOKTPUHE PaHH]Eer y4yera, 3aXTeBajyhu Mo3HaBame
aKTUBHOI' CaCTOjKa y MPOIUCAHUM JIEKOBUMa, 0/10a1lyjyhu cpelleBEeKOBHE MUKCTYpE HEIO-
3HaTOr cacTaBa. IberoBuM MHCHCTHPamEM Ha yBohewmy JIeKOBa O3HATOI XEMH]CKOI' CacTaBa
y Tepalujy 3amoueno jeé XeMHUJCKO IPoyYaBame JEKOBUTHX OMJbaka, LITO j€ CBaKaKO yTHULATI0
Ha pa3Boj Hayke y XVII u XVIII Beky. Ilopen Tora, u anxemujcka ydewa Cy HOMOIJa
cuUcTeMaTucamy Ousbaka, Mako je MpaBy CUCTEMATUKY MOCTaBHO TeK 1735. ronuHe MIBEACKH
6oranmuap Kapn don Jlume (Carl Linnaeus)."** Espomcka apmakorepammja ce TOKOM
XVIII n X1X Beka pa3Buia 3axBajbyjyhu otkpuhy Amepuke u nyra 3a UHaujy u 1oHOLIEHY

57
Ca3Hama O 10 TaJda HCIIO3HATUM BpCTaMa JICKOBUTOI OnJba 1 OMIBHUX Aapora.

Kao u gpyru, m Ham Hapoa je OMO yMo3HAT ca JEKOBUTHUM CBOJCTBMMa MHOTHX
OuJbaka, o]l KOjUX Cy MHOTE MOpe] Jiedeha uMalle U PUTyalIHy HaMeHy, moceOHO Oocuibak
(Ocimum basilicum).”> CpenmeBekoBHa CpIICka MeIHMIMHA pa3BHjata ce MOJX YTHIAjeM
BU3aHTH]JCKE W 3alaJHOCBPOIICKE METUIMHE. Y TOTOBO CBHM pErHOHMMa HaceJbeHUM
CPIICKAUM CTaHOBHHMINTBOM KOpWIINEHH Cy MEAMIMHCKM TPUPYYHHUIIM y Kojuma cy Owie
orvcaHe OojecTd TOT 00a W HAYMHU FHHXOBOT JIeUeHa, a HAjCTApHjH MHCAHH ITO/Jald O
CPENEBEKOBHO] CPIICKO] MeAUITMHYU cabpanu cy y XogomkoM 300paHUKY (1390. ronuna). Y
OBOM Jieny moOpojaHo je oko 90 perenara Koju yka3yjy JAa je Teparuja JeKOBUTUM OuJbKaMa
Ouna TTaBHU M YECTO jeAWHH OOIHUK TpeTMaHa.15 MehyTtum, HajBpeIHUjU H3BOP CPIICKE
CpeImEeBEKOBHE HApOJAHE MeAHIHHE je Xmianaapcku MeauimHceku koaeke (XV-XVI Bek) y
KoMme je omucaHo mpeko 100 GmibHMX BpcTa M Apora OMJBHOT MOpPEKIIa, a 4YHMje ce MHUCambe
ocnamaio Ha JlnockopuoBy 3amagHoeBporicky papmakorepanujy. [Topen Xomomrkor 360p-
HUKa 1 XWIaHAapCKOT KOJIeKca, MHOTa Jiella HacTajla Cy IPpU MaHACTUPCKUM OOJTHUIIAMa, jep
cy To Owiia jequHa MecTa TJe je OMJIO OPTaHU30BaHO JICUCHE CPIICKOT CTAHOBHHUINTBA Y 1002
TYpCKE BJIACTH M CBa OHA CY y CBOjO] OCHOBU MMaJjia (1)1/IT0TepauH/ij.5‘15

Tek je mouerkom XIX Beka, nzonoBamem MopduHa U3 onujyma, y EBponu 3amodera
HOBa €pa OTKpPHBama JICKOBUTHX CYICTAHIM M3 OWsbaka. To je JIOBeNo O HCIHUTUBAA
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MHOTHX OMJbHUX BPCTa, a TOKOM HapeaHux aerneHuja XIX Beka, u3 mpuUpoOIHUX U3BOpPA HU30-
JIOBaHU Cy MHOTH OHMOJIOIIKM aKTUBHH MPUPOIHH MPOHU3BOIH, NIpe cBera ankanouau. [lotom
Cy Tpeay3eTH OpOjHM HAmopW Kako OW ce MPUPOIHU MPOU3BOJIU JOOHjad XEMH]CKOM
CHHTE30M, a TUME M OJaKIana MPOU3BO/ba, MOO0JBINA0 KBATUTET MPOU3BOJA U CMAbWIN
TpoukoBr.. CalHIHIHA KHCEIUHA j¢ OUIa IIPBO MPUPOIHO jCANHEEE JOOH]CHO XEMU]CKOM
cunte3oM 1853. ronune. HakoH u3osoBama neHUIWINHA U Jpyror cBeTCKOr para, OTIo4Yeo
je Hay4yHU U (PMHAHCH]CKHU Pa3BOj MoJiepHE (papMmalieyTcKe WHIYCTpHUje, IIPU YeMY jé MAaCOBHO
3armoueTa 3aMeHa OMJBHHMX €KCTpakaTa M JCIMMUYHO NMPEYHITNEHUX MPUPOTHUX MPOU3BOJA
ca jequmbemuMa Koja rmocenyjy oapeheny papmaxoonky akTUBHOCT. °

On Tazma yiekoBU Oa3MpaHM Ha MPHPOTHUM IMPOU3BOJAMMA Jajy U3Y3€TaH IOMPHHOC
3npaBcTBeHO] 3amTuTd. CBercka 3apaBcTBeHa opranuzanuja (C30) je kpajem XX Beka
mporeHmwa a ce oko 65-80% cBeTCKOr CTAaHOBHHUINTBA OCTama HAa TPAJAUIIMOHAITHE JICKOBE
OWJBHOT TIOPEKJa y MPUMApPHO] 3APAaBCTBCHO] 3AIITHUTH, INITO je& TOCEOHO H3PAXKEHO Y
semipama y passojy.’ti3

TpaauquOHAJIHC MCAUIHUHEC JIC)KW Y TOMC IITO CUHTCTUYKHU JICKOBH, 300T BETUKHUX TPOLIKOBA

Mosxke ce yak u pehu nga pasior BeIMKE ymoTpede JeKoBa

TPOM3BO/IEE, HACY JOBOJBHO IPHUCTYMAdHK mmpeM cranoBaumTBy. >’ Tako 1a je ymorpe6Ga
JIEKOBA TPaJMIMOHAIHE MEAMLIMHE YBENUKO npenopydeHa of crpane C30 Ilekunmkom ne-
kiepamjoM u3 2008. roamue.’® Vipkoc Tome IITO je y MOCTEMIbHX HEKONMKO JCHeHHja
npumar y (apmaneyrckoj MHIYCTPHjU UIIaK Ipey3ena CHHTETUYKa XeMUja, U Jajbe je jaKko
BEJIMKU Opoj HOBHX JieKOBa 0a3MpaH Ha MPUPOJHUM MPOU3BOAMMA KOJU MOTUYY BehHHOM U3
OusbHMX M3BOpa. [IpupoaHu npou3BoaAU Takohe 1ajy U CTPYKTYpPHE OCHOBE 3a CUHTE3y HOBHUX
Jenrmbema Maje MOJIEKYJICKE Mace ca MOTEHIHUjaTHOM OHOJIONIKOM aKTI/IBHOHIhy.g'19721 Ca
SKOHOMCKOT acrekTa, Ha ocHoBY u3BeinTaja BCC kommanuje (ene. ,,Business Communication
Company*, Inc.) u3 2013. roauHe, r100aTHO TPXKUIITE OMIBHUX JiekoBa je 2011. roaune npo-
1emeHo je Ha 21,4 munujapay nonapa, a 1o 2017. odekyje ce na he noctuhu Bpeanoct 26.6
mumijapan.’ OBH MOJAIN jaCHO TIOKA3yjy Ja je MHTEpEC 3a JIEKOBE M IHjeTeTCKe MPOM3BOIE
OUJBHOT MOPEKJIA U Jajbe Ha U3y3€THO BUCOKOM HMBOY.

OCHOBHM 1IMJbEBU M30JI0BAaa aKTUBHHUX MPUHIIMIIA U3 OMJbaKa Cy: WAECHTU(HUKAIIH]A
aKTUBHUX CYIICTaHIM; aHalu3a Ouonomkux edekara (hapmMakoJAMHAMUKA) UHIAWBUIYATHUX
cacTojaka M BUXOBa CyJ0MHA y opraHu3my (papMakoKHHETHKA); 00e30ehuBame npennste u
KOHCTaHTHE J103€ y TepaleyTcKe CBpXe; MOTYhHOCT XeMHjCKe CHHTe3e Koja Ou obe3denuia
HE3aBUCHOCT O] OTPaHUYEHUX MMPUPOTHUX pecypca; U KOHAYHO, CHHTE30M JiepuBara (uroje-
IUHEHa MOTY €€ ONTHUMU30BaTH (hapMaKoJIOIIKE OCOOMHE MCTHUX U JTIOOMTH MPOM3BOIHU Ca
3HAYAjHO OOOJBIIAHOM TepareyTckoM eduracromhy.

Jlocanamma UCIIMTHBaKkA JIGKOBUTHX OMJbaka Kao MOTEHIUjaIHUX JIEKOBA JI0BENa CY
JI0 M30JI0Baba M KapaKTepHCcama MHOTMX OMOAKTHBHUX jeAMIbEHA, O]l KOJUX Cy Heka Beh
YBEJIMKO YKJbYUYEHA Y TEpaluje U Jieuewha pa3IuuuTux odosbema. Heka oa mux cy modpojana
y Tabenu 1.1. u, Kao MTO c€ MOXKE BUACTH, CIIEKTap O0JIECTH Ha KOj€ OBa JeANLEHA JACITY]Y je
M3Y3€THO BEIHKH.
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Tabena 1.1. Heku 00 HajeaycHujux npupodHUX npou3eodd U30/08AHUX U3 6OU/bAKA KOju Cy

0dobpeHu y hapmakomepanuju 710,11.20-24
Komepyujaaru

IIpupodHu npouszsod BuseHa epcma Ha3UG U 20dUHa Ynompeba
ApTeMUCHHVH Artemisia annua L. Artemisin (1987.) Manapwuja
Masompokon Larrea tridentata (DC.) Aktinex (1992.) Xemuoreparja

Coville KaHIepa
[MaxmuTakcen Taxus brevifolia L. Taxol (1993.) Omnkosoruja

Artemisia glabella Kar. & Kir XeMmoTenariia
Aprinabun 3amerbeHo ca A. obtusiloba var.  Arglabin (1999.) CAnLeDa parH)

glabra Ledeb. Hep

. Hdemennuja y

lanantamux Galanthus caucasicus (Baker) Razadyne (2001.) AJxajMepoBoj

Grossh.

Oonectu

Jponabunon/ Cannabis sativa L. Sativex (2005.) XpOHHHH
Kanabunon HEYpOnaTCcKu 0OJIOBH
Bunbnactis u Catharanthus roseus L. Velban (2010.) Xewworepanuja
BUHKPHUCTHH KaHIepa
Karcanmua Capsicum spp. Zucapsaicin (2010.) Bonosu
Konxumun Colchicum spp. Qutenza (2010.) luxt
dnopusuH Malus domestica Borkh. Dapagliflozin (2012.) uja6erec Tuma Il
Wurenon medyrat Euphorbia peplus L. Picato (2012.) AKTHHCKE KepaTo3e
X OMOXapUHT TOHHH Cephalotaxus harringtonia Synribo (2012.) Omnkornoruja

IIpeko 100 XxeMHjCKMX EHTUTETa H30JIOBAaHUX U3 OHJbaKka je TpeHYTHO y (asu
TPEIKINHAYKOr Pa3BOja M KIMHHYKHX HCIHTHBama. 2> [ToceGHO Cy MHTEPECaHTHA jeiId-
Bemha (PEHONHOr THMA, KAa0 INTO Cy KYpPKYMHUH, €NuXaloKaTexuH-3-O-ranar, IeHUCTEHUH,
KBEPIETHH M pecBepatpolr.’ O MOMEHYTOr 6poja jeHmerba IPHPOIHOT MOopeKia HajBehn
opoj (Cruxa 1.1.) ce Tectupa y onkoJjonike cBpxe (38.38%), 3a Tepanujy pa3IMuuTUX TUIIOBA
KaHIlepa, IOTOM y TpeTMaHUMa pa3IMuuTUX UHPEKTUBHUX Oosectu (26.26%), anu u 3a Kap-
JIMOBACKYJIapHA W 060JbCHba HACTANA yclex MeTaboummakux nopemehaja (19%).%%4% Kaxo je
1o cafa GapMakoJIOUIKK UCHUTaHO TeK oko 10% OWIJbHUX BpCTa, CUTYPHO j€ Jla jOoIll MHOTO

KOPHCHHMX OMOAKTUBHUX je/IMI-EHa YeKa CBOje OTKpI/Ihe.7'9

Hacynpor jeqHOKOMIOHEHTHHM TepamneyTuIluMa, IOCTOju pacTyhu uWHTEpec 3a
MOTYhHOCT pa3Boja BpJIO CIOKEHUX MPOU3BO/A KOjU CaJpike jaCHO JepUHHCAHE MELIaBHHE
OWJBbHHMX EKCTpaKaTa WM YUCTHX jeINIkEeHha U3 OMibaka Koje Cy y YHOTpeOHW y TpaJuIlho-
HAJIHO] meuiman. durorepanuja, Ka0 HaydyHa IUCLUIUIMHA, Oa3upa ce Ha pa3BUjaby
cTparervje Kopumihema jeJHOT WM KOMOHWHAIlMja BHIIIE €KCTpaKaTa, KOjU CaJp)Ke IIHPOK
CrieKTap OWOJIONIKM aKTUBHHX JeIUICHA, a YHJOM C€ YHOTpeOOM Yy JbYACKOM OpPTaHH3MY
aKTUBHUPAjy MPBEHCTBEHO 3AIITUTHH MPOIECH M TMPOIIECH CaMOU3JIeUeha, IPe HEero J1a ce JIn-
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PEKTHO YHUIITABa]y WITETHU areHcu. Ynorpeda oBakBUX (purompernapara 0azupa ce Ha Tepa-
MEeyTCKUM HCKYCTBUMa U YBPEXKEHOM CTAaHOBUIITY Ja C€ KOMOMHALMJOM HHCKHX J03a
HEKOJIMKO KOMIIOHEHaTa WJIM OJroBapajyhux ekcrpakaTa MOKe€ MHOTO e(pUKacHHUje yTULATH
Ha KOMITJIEKCHE (DU3MOIIONIKE MPOIIece ca BP0 Mo MK 0e3 HexeJbeHuX eekara, mpe Hero

1 1-3,26
BHCOKOM J1030M J€AHEC U30JI0OBAHC KOMIIOHCHTC.
OHKoITOIIKe ‘ _— HndextrsHe
JIECTH, 26
Oonectu, 38 _____ Gosecrw,

Heyposnomke
oonectu, 6
NmyHooMIKe * KapauoBackysaphe
nHpIaMaTopHe 1 MeTaboNInIKe
bounecty, 11 6onectu, 19

Cauka 1.1. Knacugpukayuja 100 jedursersa npupodHo2 nopekaa y KAUHUYKOM UCNUMUBAHY, N0
mepaneymckoj o6.1acmu. [lodayu uz Butler et al. (201 4].25

Kako 6u ce ¢uronpenaparu MOrIM KOPUCTHTH y IPEBEHIMJH U TPETMaHy 000Jbeha
MOTPEOHO je MOCeOHY MaXlky YCMEpHUTH Ha onpehuBame kBanurera, 6e30eqHOCTH U eduKa-
CHOCTH OWJBHOT np0H3BOILa.2‘13'27’28 Crora, ox crpane C30 u EBporncke areHiuje 3a JeKoBe,
YCIIOCTaBJbEH J€ 3HaTaH OpOj CMEpPHHUIIA U PETYIATOPHUX CHCTEMa KOju YTBplyjy cTaHaap/e
3a onpehuBame 0COOMHA, MPOU3BOIBY U YHOTPeOy OMIBHUX nexosa.’ Kontpona kBanuteTa
¢duTOMEIMKaMeHaTa MOCTHKE C€ MCHUTHUBABEM Pa3IMYUTUX 0cOOMHA OMJBHOI Matepujaia,
MPBEHCTBEHO OOTaHMYKUX (MACHTU(UKALIHU]jA), TOTOM OHOJOUIKUX, (PU3HMUKHX U OpraHoiie-
NTHUYKAX OCOOMHA, aji KPYLHUJAIHO j€ MCIUTUBAKE XEMUJCKUX KapaKTepUCTHKA Tj. XEeMH-
jekor cacraa.’>"3% KpanuraTiBHA M KBaHTHTATHBHA aHAIN3a CEKYHIAPHHIX METab0IHTa y
OMJBHUM €KCTPaKTHMa, OJTHOCHO CTaHJapJH3alHja eKCTpakKaTa, je M3y3eTHO KOMIUIEKCHA U
3aXTE€BHA, ajl j€ y TOCJENkhe BpEeMe 3HATHO OJIaKIllaHa 3axBajbyjyhu pa3BHjarmy BHCOKO
CEH3UTHBHUX W PENMPOAYIHOMIHAX aHAIATHYKHX METO/a KOje ce MOTY NMPUMEHHTH CaMo-
CTaJHO WJIK y KOMOWHAIIM]H ca KJTACHYHUM TeXHHKama (TaHKocjIojHa xpomatorpaduja — TLC
u HPTLC, ynrpassybuuacra-suasbuBa cnekrpockonuja — UV-VIS, undpanpsena cnekrpo-
ckonrja — IR u HykieapHa martetHa pe3oHania — NMR, mMacena cniekrpoMeTrpuja y3 TeUHY
xpomarorpadujy Bucokux neppopmancu — HPLC-MS, racny xpomatorpadpujy — GC-MS,
HPLC-NMR, kanunapny enektpodopesy — CE-MS, wnu y3 pa3nuunre TeXHUKE jJOHU3ALHUje
— joHmzanuja moj armochepckuM mputuckoMm (API) wnm enextpocmpe] joHu3anuja
(ESI).7'9’13’29*31 Cnenehu kopamu 3a oapehuBame edukacHOCTH GUTOMpEnapara IMmoapa-
3yMEBajy MCIHUTHBAbE CIIeKTpa (HapMaKoJIOIIKUX aKTUBHOCTH Y IN VItro u in Vivo ycioBuma,
CHHEPTUCTHUYKNX edeKara KOHCTHTYeHaTa Iperapara, MEXaHH3aMma JeJI0Bama, a MOTOM U
KOHTPOJIMCAaHE KIMHUYKE CTynuje y3 (hapMakoKMHETHYKa M (apMaKOJWHAMHYKA HUCIUTH-

3,13
Bama.

Bpio decta nojaBa koja je npumeheHa Koj nmpoydaBama (GUTOMEINKaMeHaTa jecTe 1a
OMJbHU EKCTPAKTHU MCII0JbaBajy OYCKUBAHY OHMOJIOIIKY aKTHBHOCT, aJldi HAaKOH H30JI0Bamba
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onpehennx (pakiuja aKTUBHOCT CE€ 3HAYajHO CMamyje WM TyOum y moTmyHoctu. Jlakie,
EKCTpaKT HeMma ojpel)eHH aKTUBHU MPHUHIUI HAa KOME [OYMBa TEparvjcka mpuMeHa. To ce
MOe 00jaCHUTH MOCTOjalbeM CuHepeuzMa Tj. CAHEPTUCTUUKUX MHTEpaKIyja u3Mel)y KomIo-
HEHATa y CaMOM EKCTPaKTy, JOK OHE MOjeJMHAYHO MMajy jaKo cJiad OMOJIOIIKY MOTCHIIH]jaJl.
OBe mHTEpakKIyje MOTry JOBECTH HE CaMo JI0 TeparujCKor JejIoBamka OMBHOT eKCTpaKkTa, Beh
W JI0 CMambCHba HOKEIbEHHX edekarta i Tokenanoctd ucror.™’ Jlpyra sHauajua mojasa jecte
NOAUBANEHMHOCH MYATHKOMIIOHEHTHHX (UTOIpenapara, Koja ce JeQHHHIIE KAo CIEKTap
OMOJIOIIKAX AKTUBHOCTH KOj€ EKCTPAKT MOXE HUCIOJbUTH, a IITO JONPHHOCH YKYITHOM
e)eKTy IOCMATPaHOM KIMHUYKK MK Y iN VivO yeoBuma.? Mako ce oBa [Ba 10jMa y IPakcu
MeIajy, jaCHO je Ja c€ CHHEpru3aM OJHOCH HMCKJbYYMBO Ha jeaHy (apMakKoJOIIKy aKTH-
BHOCT, JIOK MOJHUBAJICHTHOCT OOyXBaTa HH3 aKTUBHOCTU KOj€ PE3yIATHPAjy CBEYKYITHHM
TepaneyTckuM edexToM. CTora, YKOJMKO €KCTPAKT WM CMeIla eKCTpakaTa IOKasyjy OBe
0COOWHE, HEMXOJHO j¢ HMCIUTUBAKkE HUXOBHX AKTUBHOCTH BPIIUTH KopuiihemeM Beher
Opoja OMOJIOMIKUX MEeTOoJla Kako OM ce JOOWIIH IITO PEenpe3eHTATUBHU]H MOJANN O HBHXOBO]

vElKTI/IBHOCTI/I.L2

Nako je jour yBek JOMHHAHTHO MHILbEH-E J1a yrnoTpedy duromnpenapara tpeda orpa-
HUYUTH Ha NPEBCHLHU]Y M JEeYCHEe YMEpPeHUX 000JbeHha, MHOTA KIMHWYKA UCIHUTHBAKA CY
MOKa3ajia Jia HeKu (UToIpenapaTd MOTy OMTH NMPUMEHUBAHH YMECTO CUHTETHUYKHUX JICKOBA,
¥ 114 YaK W MMajy WICHTHYaH HHTEH3MTET TepaneyTcke edukacHocTi.’ Takole, mokasamo ce
Jla CTaHAapAW30BaHU (QHUTONpenapaTH, Kao IMTO Cy €KCTPAaKTH HAJ3EMHOT Jejla eXHWHAIlee
(Echinacea purpurea herba recens)®, kopena sxen-mena (Panax ginseng radix)®® wm mucra
rurka (Ginkgo biloba L. folium)* mory 6uru camocranso kopumhenn y Tepammjcke cBpxe
y3 HCMOJbaBaKkE€ M3Yy3€THE (papMaKoJOLIKE aKTUBHOCTH. Y3uMmajyhum y o03up pesynrare
MHOTHX MYJATHIUCIHUILUTMHAPHUX HAYYHHUX CTYAHMja MO’KEMO KOHCTaTOBaTH Ja (huTorepanuja,
3aCHOBAaHA HA PAllMOHAIHUM HAyYHUM JOKa3MMa, MOXKE OMTH BpJO €()UKACHO YKJbydeHa y
caBpeMeHY MeJUIHMHY. ToMe JoJaTHO MOKe JIOTNPUHETH YTHIIA] pa3BOja HOBUX TEXHOJIOIH]ja
y oOnactu xemuje, MeIuIMHE U (apmanuje, Kao U capagmbe pa3IMuuTo NpodUIMCcaHuX
UCTpaXMBaya Ha MPOJEeKTHMa KOjU 3a LUJb MMajy Pa3BOj HOBHX METOJOJIOTHMja M HauuMHa
npumene (uronpenapara.”> CHHTE3a HAHOYCCTHIIA, MHUKDPOKAICYIa, (GUTO30Ma MM JIIIO-
30Ma, KOju capxe OUJbHE €KCTPaKTe WM (PUTOjeTNIbEeha, 3HATHO j& JONPUHENA MOCTU3akhY
onTHMalHe GronomKe akTHBHOCTH in Vivo.*® Hekn o caBpeMeHux mprcTyma npoydasarby
MIPUPOJHHUX TPOW3BO/AA KOjMa Ce CBE BHIIE NMpHOeraBa Cy T3B. ,,BUPTyadHH CKPHHHHT
co(TBepu KOju KopucTe nocrojehe OubmoTeke jenumema Kako Ou ce Tectupaia in silico, ca
IIMbEM OTKDHBAFha CENCKTHBHOCTH U crielududHe (papMaKoIOmKe akTHBHOCTH. "2 Orpoman
MOJICTHIIA] 3a HETPECTaHO pa3BHjambe HCTPAKUBaa JIEKOBUTUX OMJbAaKa jecTe M UMHbEHUIIA
na je neo HoOGenoBe Harpage y obmactu ¢usuonoruje 2015. roamHe mpumnao KHUHECKO]
naygaunu npod. ap Jyjy Ty (Youyou Tu) 3a orkpuhe, n3oioBame U pa3Boj aHTUMaapuKa
apTEeMICHHIHA, IPUPOIHOT IPOM3BO/A U3 OHibKe ciaTku menus (Artemisia annua L.).* Cse
HaBeJICHEe YMIbEHUIIE, J0CaIalllbi Hampenak guroxemuje u GuroTepanuje, Ka0 U U3y3eTHU
pe3ynTaTy Ha MyATHAMCHUIIIMHAPHOM HAYYHOM II0JbY, 1ajy MOJICTPEK 3a HOBA UCTPAKHUBAHA
KOjuMa OM ce JOLUIO 10 HOBHX OWOJIOIIKM aKTHBHHUX (pUTOTEpaneyThka WIN jelUbeHmha
OMJBHOT MOPEKJIa U BbUXOBOT JaJber Pa3Boja.
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2.1. OmnumTe KapaKTepUCTHKeE, TPAAULMOHAIHA yNIOoTpe6a U papMaKOJIOLIKO
JAejcTBo oaa6paHux Bpcra poaa Filipendula Mill. (Rosaceae)

damunmja pyxa (Rosaceae) je jemna on Bpctama Hajooratujux u reorpadcku Hajpa-
crnpocTpameHujux (amunnja oubaka. Ona obyxsara 4 moadamuinje u To: Spiraeoideae,
Rosoideae, Maloideae u Prunoideae (Cruxa 2.1.). Oxo 3000-4000 OusbHUX BpCTa MPHITIAIA]y

0BOj IIOPOMIIA, KOje Cy pacropelere y Bue ox 100 pogosa.t*

damunuja Rosaceae je mo BenwuuHU Tj. IO Opojy OMJBHUX BpCTa Koje oOyxBara Ha
JeBETHACCTOM MecTy. PoJoBM KOju Cy HajoOOMMHHUjU 1O Opojy BpcTa Koje o0yxBarajy cy
Alchemilla, Sorbus, Crataegus, Cotoneaster, Rubus u Prunus, cBaku ca 200, ma 4ak u mpeKo
250 Bpcra.*’ OBy Qammimjy 4mHe, MO MHOTHM KapaKTePHCTHKAMa, BEOMa PasHOBPCHE
Oubke. IbMXOBY Pa3HOIMKOCT MOXEMO YOUUTH HA Pa3IMYUTHM HHBOMUMA TIOYEB O] )KUBOTHE
dbopMe (TpucyTHE cCy 3eJbacTe BHUIICTONIUIIE, pehe jenHoroauiIme OuibKe, KOYyHOBH,

40,42
mn6spe U apeehe), ma 10 pacnpocTpameHOCTH. 0
Rosaceae
|
| 1 | 1
Spiraeoideae Rosoideae Maloideae Prunoideae

Piirsich, Pranus dubia persica.

Cauka 2.1. [IpedcmasHuyu nodgamuauja koje npunadajy pamuauju Rosaceae

XeMmujcKa jequmbeha Koja ce Haja3e y cacTaBy BehnHe Ousbaka M3 OBE MOPOJAULE CY
LUjaHUIHU TIUKO3U/M, CAllOHMHM, TAHUHM, TUNHIU (Y ceMeHKama), mehepHHu aaKkoXoiu u
TEPIIEHOUIM; JOK Cy AJKaJOUIM M KyMapHHH jako peTku. CeKyHIapHH MeTaboJIUTH OBe
dammHje cy OCHOBA GPOJHUX HCIIMTHBAMKA Y XeMOTakcoHoMHjn. Bemikn 6poj 6uibaka Koje
npu-naaajy ¢amunuju Rosaceae xopuirheHe cy o1 AaBHWHA Y TPAIUIIMOHATHO] MEIUITUHU
MHOTHX Hapoja. lbuxoBa Benmka pacnpocTpameHOCT U JOCTYITHOCT CTAHOBHHIITBY JONIPU-
HEJIU Cy J1a OBe OMJbHE BpCTE Oyay CaCTaBHHM JIEO BEITMKOT Opoja YajHUX MEIIaBUHA; IBETOBH,
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JUCTOBHU, KOPEH U IUIOAOBH KOpUIIhEeHU Cy, a U JaJbe CE KOPUCTE 3a JICUCHE Pa3HUX

060bema.

Pon Filipendula Mill. (pamunuja Rosaceae, moadamunija Rosoideae) o6yxsata oko
20 BpcTa OMibaka Koje Cy MPEAOMHHAHTHO PACIpOCTPAEHE Y YMEPEHOM U CyOapKTUYKOM
moJIPyyYjy Tj. y ceBepHOj xemuchepu. busbaka osor poga uma y Espornu, CeBepHoj Amepuiy,
Cubupy u Asuju.** CaM HasuB pona moTmde oj ABe JaTHHCKe peun: filium mro 3Haum HuT
win koHar u pendulus mro Ou 3Haumio Bucehu, a OHOCH ce HAa KOPEH HEKUX BpCTa KOjU
YHHE PU3OMH IOBE3aHM TaHKMM HuTHMa.” Y mpouuiom Bexy pox Filipendula Mill. 6uo je
mpeIMeT NpoydyaBamkba MHOTHMX HAYYHHMX HCTpaKUMBama, NMpU 4YeMmy je HajBeha auckycuja
Boh)eHa oKO JeduHMCcama oAPOI0Ba KOjU YnHe 0Baj pol. Ha kpajy je poa nojaesbeH Ha OCHO-
By Mopdosomkux u reorpadcKux mojaaraka Ha yetupu kareropuje: Hypogyna, Schalameya,
Albicoma u Filipendula (Ta6era 2.1.).%%

VY eBpoasujckoM (IIOPHOM €IIEMEHTY Haj3acTyIubeHHje BpcTe u3 poaa Filipendula cy
F. ulmaria u F. hexapetala, a mopex \wuX NPUCYTHE Cy jOII HEKe OMJbHE BPCTE, AJId Y 3HATHO
Mam0j MEPU U Ha OTPaHUICHO)] TCpHTOpI/IjI/I.4O'48’49 Ha Crnuyu 2.2. npukasane cy OUJbHE BpCTE
KOj€ Cy HajKapaKTepUCTUYHU]U U Haj3aCTYIJbEHU]U MIPEICTABHULIU OBOT POAA.

Cauka 2.2. HajzaacmynseeHuje 6ussHe spcme u3 poda Filipendula. 1 - Filipendula ulmaria; 2 -
Filipendula hexapetala; 3 - Filipendula camtschatica; 4 - Filipendula palmata; 5 - Filipendula
rubra; 6 - Filipendula stepposa i
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Ta6ena 2.1. [Topehere ungpazenepuukux cucmema y pody Filipendula. odayu uz Schanzer (1994)*

uLeeetal (2009]47

Juzepczuk (1941)

Shimizu (1961)

Sergievskaya (1967)

Schanzer (1994)

Subgen. Aceraria Juz.

Sect. Schalameya Juz.
1. F. kamtschatica
Maxim.

2. F. glabra Nakai ex
Kom. & Aliss.

3. F. purpurea Maxim.
4. F. palmata (Pall.)
Maxim.

Sect. Albicoma Juz.

5. F. angustiloba (Turcz.)
Maxim.

6. F. intermedia (Glehn)
Juz.

Subgen. Ulmaria
Moench

7. F. ulmaria (L.) Maxim.

8. F. denudata

(J. Presl & C. Presl)
Fritsch

9. F. stepposa Juz.

10. F. megalocarpa Juz.

Subgen. Eu-Filipendula
Juz.
11. F. hexapetala Gilib.

Subgen. Hypogyna T.
Shimizu

1. F. occidentalis

(S. Watson) Howell
Subgen. Ulmaria
Moench

Sect. Schalameya Juz.
2. F. kamtschatica
Maxim.

3. F. glaberrima Nakai
4. F. yezoensis Hara

5. F. purpurea Maxim.
6. F. multijuga Maxim.
7. F. palmata (Pall.)
Maxim.

8. F. rubra (Hill) B. L.
Rob.

Sect. Albicoma Juz.
9. F. angustiloba (Turcz.)
Maxim.

Sect. Sessilia T.
Shumizu

10. F. vestita (Wall.)
Maxim.

11. F. kiraishiensis
Hayata

12. F. formosa Nakai
13. F. tsuguwoi Ohwi
Sect. Ulmaria Hill
14. F. ulmaria (L.)
Maxim.

Subgen. Filipendula
15. F. hexapetala Gilib.

Subgen. Hypogyna T.
Shimizu

1. F. occidentalis

(S. Watson) Howell
Subgen. Aceraria Juz.

Sect. Aceraria Serg.

2. F. kamtschatica
Maxim.

3. F. koreana Nakai

4. F. auriculata (Ohwi )
Kitam.

5. F. glaberrima Nakai
6. F. vestita (Wall.)
Maxim.

7. F. palmata (Pall.)
Maxim.

8. F. purpurea Maxim.
Sect. Albicoma Juz.

9. F. angustiloba (Turcz.)
Maxim.

10. F. intermedia (Glehn)
Juz.

11. F. rubra (Hill) B. L.
Rob.

Sect. Gymnocarpa Serg.
12. F. kiraishiensis
Hayata

13. F. formosa Nakai

14. F. tsuguwoi Ohwi
15. F. multijuga Maxim.

Subgen. Ulmaria
Moench

16. F. ulmaria (L.)
Maxim.

17. F. denudate

(J. & C. Prest) Fritsch.
18. F. stepposa Juz.

19. F. megalocarpa Juz.

Subgen. Filipendula
20. F. hexapetala Gilib.

Sect. Hypogyna (T.
Shimizu) Shantser
1. F. occidentalis

(S. Watson) Howell

Sect. Schalameya Juz.

2. F. kamtschatica
Maxim.

3. F. glaberrima Nakai

4. F. formosa Nakai

5. F. multijuga Maxim.
6. F. tsuguwoi Ohwi

7. F. kiraishiensis Hayata

Sect. Albicoma Juz.

8. F. angustiloba (Turcz.)
Maxim.

9. F. palmata (Pall.)
Maxim.

10. F. rubra (Hill) B. L.
Rab.

Sect. Filipendula

11. F. vestita (Wall.)
Maxim.

12. F. ulmaria (L.)
Maxim.

13. F. stepposa Juz.

14. F. megalocarpa Juz.

15. F. vulgaris Hill
(=F. hexapetala Gilib.)
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Pon Filipendula na mompyujy Cpbuje, ka0 ¥ Ha YATaBOM EBPOINCKOM KOHTHHEHTY,
npezcTaBibajy nse Bpere, u To: Filipendula ulmaria (L.) Maxim. (cunonum Spiraea ulmaria
L.) u Filipendula hexapetala Gilib. (cunonumu Filipendula vulgaris Moench., Spiraea
filipendula L.).*****® 3ajenmmuke mopdonomke ocobuHe oBe IBE BpCTE jecy a Cy TO
BUIICTOIUINLE 3esbacTe Ouibke ca puzomMoM (Cruka 2.3.) 4vju JUCTOBH CY HMCIPEKHIAHO
NepacTo JeJbEHU WM TepacTu, pele pexkbeBUTH, a 3aIUCIH Cy BEJIMKH U CPACiIi ca JHUCHUM
npuikama. L{BeToBH ¢y UM IBOMONHHU, ca 5 10 6 yamnyHUX JUcTUhA U UCTO TOJHMKO KPYHH-
yHHX JucTtuha Koju cy Oerne, pyxudacte wiu nypiypae 6oje. [Inoguhu cy koxkactu, He 0TBa-
pajy ce ¥ jeIHOCEMEHH CY, CI000IHU WU Ca6I/IjeHI/I.4O

Cauka 2.3. HaycmpamusHu npukas uaaeda deaosa 6usmsaka Filipendula ulmaria (L.) Maxim.
(neso) u Filipendula hexapetala Gilib. (decHo) !

2.1.1. Filipendula ulmaria (L.) Maxim. - medyHuka

Filipendula ulmaria (L.) Maxim. y nHarieM Hapoy je Hajmo3HaTHja MO Ha3HBOM
MeOYHUKA, i Cy MPUCYTHU U JPYTM HA3MBH Kao INTO Cy CBUEbYPAK, MOUBAPHA CypYyYHIIa,
Oynurespuia, ocutka (Cruxa 2.4.). To je Bumieroauintmba Ousbka, Bucoka je 50 g0 200 cm, ca
BOJIOPABHUM, OJPBEHEIMM PU30MOM, NIPU YEMY Cy aJBCHTUBHU KOPEHU PH30Ma KOHYACTH.
CrabJspHKa je ycrpaBHa, UBpCTa, yriacTa, y TOPHEM JIey rpaHaTa, ca MHOTO JIMCTOBA KOjU Cy

12
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WCIIPEKHUIaHO TIEPacTH, KPyTH, ca 2-5 mapu nuctuha. Jluctuhu cy ca ropme crpaHe rojw,
TaMHO3EJICHH, a Ca JIOkhE CBETIO3CJICHH MIIM MPEKpUBEHHU OenuM aunnama. LBacr je myra-
yka 5 10 25 cm, 6orara niseroBuMa. Kpynnunux nucrtuha Hajuenthe uma 5 10 6 1 gyradku cy
2-5 mm, okpyriactor obnuka, xxyhkacro-6ennuacre 60oje u umajy jak, cnagak mupuc. [1nox
je myxuHe 0Ko 2 mm, ro, cMel) u crmpanuo yeujer.

F. ulmaria pacte Ha BIa)XHHUM MeCTHMa, OKO Oapa, IOTOKAa U japKoBa, HA BJIAKHUM U
MOYBApHUM JIMBa/JaMa, Ha 000 uMa U YHYTap Me30(WIHHX [IyMa, YECTO Y BeoMa BEJIHKO]
KOJIMYMHU Ha jeTHOM MecTy. Pacmpoctpamena je y EBponu u A3uju U npuriaga eBpoasu-
jekom QuopHoMm enementy.’** > Tlocroje mse momspere, u To Filipendula ulmaria (L.)
Maxim. ssp. ulmaria u Filipendula ulmaria (L.) Maxim. ssp. denudata.** Haszus ulmaria
3HAYH ,,CIIMYHO OpecTy*, MaKo caMa OMJbKa YOTIITe HEMa CIMYHOCTH ca OpecToM ( Ulmus).56

Cauka 2.4. HU32sed 6usvke Filipendula ulmaria (L.) Maxim. v

MenayHuka ¥Ma BeoMma JAyry MCTOpU]y KopHullhema y CBpXY Jieuema, moceOHo Mely
EBPONICKMM HapoanMma. Ymorpeba Owpke F. ulmaria y TpaaunnoHamHOj MeTUIIMHU
3abenexena je jom kpajem XVI m y XVII Beky, mako ce cmarpa aa JgaTapa MHOTO

p211_11/1‘1-6'53,57,58

[Topen cumOonuYHE U €CTETCKE BPEAHOCTH OENNX I[BETOBA MEIYHUKE, OHH CY
OWIM cMaTpaHU U Kao MONHM CacTOjJIIM 3a CIPaBJbake JICKOBUTHUX IMpernapara. Y OlIITeHo, Y
CBpXeE Jieuerma KOpUIIheHu Cy CBU JIeJIOBH OMJbKE, HE caMO IIBET, Beh W JHCT U KOPEH, U TO
MPBEHCTBEHO y TEpamnuju pa3lIMYUTHX 3aMabeHCKUX MpoIleca, Heypairdja, 3a UCIHUPAbEe
ounjy u kao muyperuum.”’ ° TokoM roauHa npumeheHo je 1a MeAyHHKA ONAKIIaBa peyMa-
Tcke OoJyioBe, Ta ynmoTpeba oBe OMJbKE Mpena3u OJf TUYPETHYHE Ka aHTnpeyMaTCIco'.58’62 v
HaleM HapojJy Hajuenihe ce 3a TpeTMaH peyMaTh3Ma KOPHUCTHO 4Ya] CHpaBJbaH O]l CBUX
JIeTI0Ba MEIYHHKE KOJU CE CTaBe Y KJby4ally BOAY, a 3aTUM C€ IpernapaTt OCTaBH MPEeKo Hohw u

MHje HapeIHU NaH, Mpe z[opyqKa.48 Baxxno je HamomeHyTH na ce ymoTpeda MeayHUKE 3a
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yOsakaBambe 00JIOBa MOXKE€ TMpaTUTH YHa3an Kpo3 Bpeme, cBe g0 1597. roauue.”

. 53,63-66
AHanreTuuka cBOjCTBa MEyHHUKE Cy Takole Mmo3Hara.

Y HapoJHO] MEIULIMHU KOPHUCTE Ce 4ajeBH, MHPY3H U TUHKTYpE, MPHUIPABIbAHU O]
CBHUX JIeJIOBa OMJbKE, M TO y TEpaluju pa3iIMdUTHX THIOBAa 000JbEHA: peyMaTH3Ma, eaemMa,
ruxXTa ¥ HepuTHCa, Kao aJCTPUHTEHCH, Onarn aHanretuuu. Ty ce mpe cBera MHCIM Ha
aHTUMH(IAMAaTOPHE W AHTHUPEYMAaTCKe OCOOWHE, aHAITeTHYKU edeKaT, IUYPEeTHYKO |

51,54,58,62-64,67-72 :
Ha ocnoBy moOpojanux ocobuHa, mocebHo 300r

jaopeTHdKo 1ejCTBO.
AHTHU3aMaJbEHCKOT IMOTEHIM]jajla, JIeJoBamka Kao aujadopeTUK (aHTHUIHUPETUK) U JTUYPETHUK
(300r campikaja BelMKe KOJIMYMHE CATMIMIIATA), MCIYHHUKA j€ 3Y3€THO cUKACHA y TEpaIuju
rpuna u ynaie ruiyha. Takohe ce xopucTuiia 3a moOoJbllIakhe KPBHE CIIMKE, jep CaTUIIIIHA
jenumbemha MOMaxy KoJl U31y4drBama 3Ho0ja (qujadopeTHuku edeKar), a Tako U CBUX IITETHUX

405354
cymcTaHiy u3 opranmsma. 0248

MenyHuka ce KOPUCTH KOJI MHOTHUX TaCTPOMHTECTHHAIHUX 000JbEHA TJIC OJAKIIaBa
MYYHHHY, Y TPETMaHy XUIEpalHIUTeTa, TOPYIINIE, TACTPUTHCA U TIEITHYKOT YHMpa, 33 KOjU
je jenan o HajeUKACHUjUX OMJBHUX JICKOBA, jep CATHIIIIATH KOje OMJbKa CaapKu HE YTHIY
Ha CIMTENHO TKHBO elyla u npesa.”> 2% Takohe, xao mmypernk moGosbiuasa pan
6ybpera® U KOPUCTH ce Kao CacTOjaK YajHHX MEIIABHHA 33 CHIKABAE TEJICCHE TOKUHE. +
busbka je mparoliieH JieK y TpeTMaHy Jujapeje, HAPOUUTO Ce KOPUCTH Y JICUCHY JHjapeje Ko
Jielie, a nMa yrnotpeby u 3a Jedene nnpekuuja ypunapror tpakra.’> 040" A nerpunrentro
JIEJCTBO MEJIYHHKE je MCKOpPHUIIThEeHO 3a MpHUMpaBy MperapaTa KOju Ce€ KOPUCTE CIoJba, 3a
3apacTame paHa u Jederse unpesa.”> %8y gaponnoj MeamImHE MeyHIKa ce KOPHCTHIIA
M kao mpupoaHu Jek npotus Oechmia.®’”® To cpemcTBO M3 HCKycTBa TpaiHIlHOHAIHE
ynoTtpeOe MoTBpAWIIA je U caBpeMeHa menuninHa. Kao ek mpoTtus nocnenuiia 6ecHmia xxpahe

4
ce BUIIIE MyTa THEBHO, 3 110 4 JaHa, CHTHO U3PE3aHU CBEX KOPEH. 0

ITopen ymoTpebe y TpaaulMOHAIHO] MEIMIMHHU, OCYIIEHH JIUCTOBH MEIyHHKE
kopuiheHu cy ia Jajy apomy MpexpaMOeHHM MPOU3BOAMMA U Kao 3aciahuBauu 3a OHIbHE
I121jt313e.62’64 Y XVIII n XIX Beky Ono Hajaneko 4YyBeH ,,lIBajIApCKU 4aj* MpUIpPEeMaH Of
MeIlIaBUHE aJIcKor Ousba, Mehy KojuMa ce Hajaswia u MCI[YHI/IKa.go Iena 6usbka mocenyje
npHjaTaH MAPHC U YKYC, a HA/I3EMHU JICJIOBU M [IBETOBH MMajy apoMaTHYaH MUPHC CIIMYaH
ropkom OameMy, ma ce 300r Tora OWJbKa KOpPHUCTHJIA W 3a OCBEXaBame BazAyxa y
MpocTopyjaMa, 3aTUM Ja 14 cneuu@uuHy apoMy BUHY, TUBY U cupheTy. OCylieH! 1IBETOBU
94ecTo Cy KopmheHU Kao 3a4MH y CKaHJAWHABCKUM BapHjaHTama MeloBuHE. L[BeToBH ce Mory
J0JIaT! TIpU TIpaBJbelby KOMIOTa off Boha M [IeMOBa, MPH YeMy UM Jajy CYNTHJIAH YKYC
6anema. Ctapu Kentu kopuctuiu cy oBy OMIBKY 3a jobOujame 0oje, ipHa je no0ujeHa u3
KOpeHa, KopulthemeM JIMCTOBa MPOM3BOAMO Ce IUIaBU MUTMEHT, a XyTa 00ja ce no0ujana u3
[[BETHUX BpxoBa. ETapcko yibe J00HMjeHO M3 LBETHHUX MYMNOJbaka c€ KOPUCTHIIO y mapdu-

MepH] ama.”®

[Mocnenmsux roauHa je y KKy HaydHO-UCTPAaXKMBAYKUX HHTEPECOBAaEA OCIEINO
aHaJIM3UPa-E€ XEMHUJCKOr cacTtaBa ekcTpakata F. ulmaria (magsemHoOr menma, KopeHa, camo
JIMCTOBA WJIM CaMO I[BETOBA) M €TapCKOT yJba JOOMjEHOT M3 I[BETOBA OBE OWMIbKe. Tako je of
2004. ronuHe 00jaBibeHO BHIIE Off 15 HayyHHX pajoBa Pa3IMUUTUX UCTPAKUBAYKUX T'PyIa
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KOJU Cy Cce JOTaKjiIM OBe TeMmaThke (He pauyHajyhu HaydHe paJoBe MPOHUCTEKIIE U3 OBE
HOKTOpCKe aucepTaruje), 9 5L52545862-64,66.67,7081-87

durtoxemujcku cacrtaB meaynuke (F. ulmaria) kapakrepuine ce HpPUCYCTBOM
(heHOTHUX jeUbEmha Off KOJUX Cy Haj3HAYajHUjU CAUIWIHA KUCEINHA U HEHU JICPUBATH
(camumuut anaexu, METUII CaTUIIAT, OSH3MI CAMIIUIIAT), TPUCYTHU HAPOUYHUTO Y €TapCKOM
yJby, (h1aBOHOUIU U (DITABOHOUIHH TTMKO3UAM (KBEPIIETHH, CIIMPEO3HI, XUIIEPO3HUIT) U TAHU-
HU (HQJTIPUCYTHHUjU CY PYrO3UHH U TenuMarpanauau). Ilopen moOpojanux rpymna jeaumemna,
OBa OWJbKA CaJpXH W TOJHMKAPOOKCUIIHE KUCETMHE, HEKe MAacHe KHCeJIWHe, BUTamuH 1l n
Tparose kymapuua.”>>"># O 0Boj Temu he GHTH HelITO BHIIE PeUn y HAPEIHOM IIOTIABIBY,
aJli je O/ BeJIHMKE BAXHOCTH NMOMEHYTH (PUTOXEMHUJCKHU aCIEeKT Kako OM ce CXBaTHO 3HAYaj
Hay4HO NOTBpheHe OrosolIKe akTHBHOCTH Ousbke F. ulmaria.

HctpaxkuBama Cy ToOKaszajla Jia EKCTPaKTH OBE OWJbKE HMMajy IIMPOK CIIEKTap
5160,61708487-90 i \iv091.92

AHTHOKCHAAaTUBHA AKTHBHOCT CKCTpaKaTa LBCTa U xep6€ MCIOYHUKC. 3aTI/IM, CKCTPAKTHU OBC

dapmakonomkux aktuBHOcTH. Hajmpe, morBphena je in vitro

OMJbKE HCIOJBMIIM CY aHTHMHUKPOOHO JIEJIOBaWkE IITO je TMOTBPHEHO y HEKOJIHMKO CTYIH-
a.538993°%% Ko imherse MeyHIKE y TPETMaHy racTPOMHTECTHHAIHIX 060JbCHha ONPABIAHO
je pesynTatMMa HMCIHMTHBama JejoBama ekcrpakara F. ulmaria ma Helicobacter pylori u
Campylobacter jejuni rae cy pesyirarn nokasaiu go0py aHTHOAKTEPH]CKY akTHBHOCT. "Y'
Takohe, exctpakt xepbe F. ulmaria uma croco6HOCT 12 MHXHOMpPA aKTUBHOCT IMaHKpPEacHe
JUna3e U Tako CMamyje arcopiiujy JUNKUIA, a caMUM TUM U MoryhHocT noBehama TenecHe
texune.® Vasiliauskas et al. (2004)"® morepammm cy mosuTHBaH TepameyTcku egexar
TUHKTYpPE MEJYHHUKE Yy CIy4ajy JKelyJauyHhX Teroda M3a3BaHUX aHTHHH()IAMATOPHHUM JICKO-
BHMA.

IMopen Tora mro F. ulmaria ybmaxaBa Terode HacTtajge KOpHUIIhemeM JIEKOBa 3a
3amajbeHCKe Mpoliece, OHa MMa jOII jelHy TEepameyTCKy yJOry Ha OCHOBY CBOJUX aHTH-
uH(paMaTOpHUX ocoOnHa. Hay4yHa nctpaxkuBama, Koja cy ce 70 cajia yriIaBHOM (QoKycupaa
Ha in Vitro cryauje, noTBpAWIA Cy aHTHUH()IAMATOPHU MOTCHIMjAJl €TAHOIHUX M BOJCHUX
excrpakara F. ulmaria. Jour 1995. Tunén et al.” otkpumn cy na mucrosu F. ulmaria spmre
WHXUOUIM]y OmocuHTe3e mpocrarmananHa U PAF-uHIykoBaHy er3omnuto3y. J[Be romauHe
kacuuje, Halkes et al.>"®
nsera F. ulmaria u yTBpauaM 1a eKCTpakTH MHXHOHMPA)y KOMIUICMEHTAPHY aKTHUBAIUjy U

UCIUTAIM Cy UMYHOMOJYJATOPHY aKTUBHOCT KOpeHa, XxepOe u

nponudepaunjy T-henmja u na uHTepdepupajy ca peakTUBHUM KHCEOHHYHHM BpcTama
(ROS) u muxoBoM npoaykuujoM. Jour jenan o Moryhux MexaHnuzama aHTUHH(IAMaTOpHOT
JIeNIOBalba OBE OMJbHE BpCTE je MHXMOHMIMja €H3MMCKE aKTHBHOCTH 15-nmunokcurenase’,
enacrase’” wiM xucTWamH aekapbokcmmase®. Drummond u capammmim cnpoBemd cy in
vitro® u in vivo'® ucrpaxusama antnnaduamaropre aktueroctr F. ulmaria mpu wemy cy
JIOLIUTA 10 3aKJbydKa Ja €KCTPaKT CMamyje NpOoAYKIM]y HH(pIamaTopHUX HUTOKHHA IL-1p,
IL-6 1 TNF-a. Cxopuje cy Vogl et al. (2013)"® norpamm 1a excrpakT xepbe akrnBupa 50-
75% PPAR nporeun penenrope (PPAR-0 1 PPAR-y) u uaxudupa NF-«xB.

Hamzemuu aeo F. ulmaria mocenyje u moTeHIMjaHH aHTUXHUIIEPTEH3UBHU edekar jep

101

MHXUOMpaA aKTMBHOCT aHTHOTEeH3UH-KOHBepTYyjyher ensuma (ACE I).”" Llurotokcuunoct F.

ulmaria je ucnuTMBaHAa y BHIIE CTyOHMja, NPU Y€MYy je H3BECHa aKTUBHOCT yO4eHa Ha
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henujckoj TMHUJKU MHUIIjET MeJIaHOMa B16%, XyMaHUM JTUM(OOIaCTONTHUM I‘leJH/IjaMa102 1 Ha

hennjama kanuepa miyha (NCI-H460)>. Excrpaktu F. ulmaria cy Mcnossuin m BHCOKY
samrrury JIHK, 1j. asTarenorokcuunoct.” % AHKCHONMMTHUKY aKTMBHOCT €KCTpakata u

55,104
Etanonan

¢pakiuja F. ulmaria moTBpawiio je HEKOJMKO HMCTPaXKHUBAYKHUX TPYIIa.
excrpakt F. ulmaria uaxuOupao je eH3uMme BezaHe 3a AuxajMepoBy u [IapKMHCOHOBY
GoecT (ALETHUIXONMH ecTepasy u THposuHasy).C Takohe, excrpakt u ¢paxumje F. ulmaria
UMaJi Cy XENaTONPOTEKTUBHY aKTHBHOCT IN VIVO NPU MHTOKCHUKAIM]H YIJbCH-TETPAXJIOPH-
nom.*% Vcnurana je u mokasana aHTHKOArynIaTHBHA aKTHBHOCT ekcrpakta F. ulmaria in
vitro u in vivo.'® Opxckopa je jemma mcTpaxuBauka rpyna pasBWIa W CTAHAAPAM30BANA
tabnere kKoje caapxke ekcrpakT F. ulmaria, a one ce mpemnopydyjy 3a ymorpedy Kao HOOTp-
OIIHH, a1aNTOreHH, AHTHOKCHIATHBHH, XCIATONMPOTEKTHBHA ¥ nMyHOTporHH arencu.'’’ 36or
CBHX HaBEICHHX OcoOWMHA OBEe OWJbHE BpCTE, NPOYYaBAHW Cy MHOTM HAYMHH TPUMEHE Y
npexpamOeHe cBpxe, Ia je TaKo MCIHMTHUBaHA MPHMEHA BOJCHUX EKCTpakaTa Kao JoaTaka
pexpaMOSHIM MPOU3BOIMMA® 1 aHTHMHKPOGHO JENOBambe GHOGHMIMA HCITYEHOT SKCTPa-

. 1
KTOM MEIYHHUKE y 3alUTUTH jaOyKa. 08

Ha ocHoBY TpamuiroHaiiHe yrnotpede u qoka3anux (papmakosiomkux edekara, xepoa
(HaJ3eMHH 71€0) MeAyHHKe je peructpoBaHa y Iletoj eBporckoj dapmakorneju (PhEur 5.0)
kao Filipendulae ulmariae herba®?, a cama je cacTaBHM €0 HajHOBHjET [ICBETOT H3/aba
esporicke dpapmakorneje (PhEuUr 9.0) u3 2017. roaune. Takohe, xep6a u uset F. ulmaria peru-

CTpoBaHu cy y EBpoIickoj areHnuju 3a JeKoBe (EMA).lO6

Jom jenna, morno 6u ce pehu, 3aHUMJBMBOCT B€3aHa 3a MEJIYHHMKY jecTe Ja je Ha
OCHOBY H»CHOT paHHMjer JaTHHCKOT Ha3uBa (Spirea ulmaria) no6uo nme HajBuie KopuinheH
nek nanammsuie, Acrmpus®. Tomune 1899. Hemaukn ncrpaxnsay demnke Xogpman (Felix
Hoffmann) je, y3 cyrectujy cBor Haapehenor, np Aprypa Ajxenrpuna (Arthur Eichengrin) y
naboparoprjama Hemauke kommanwuje ,,Freidrich Bayer & Co.“ cuHTeTHCao aleTHiIOBaH
JEPUBAT CATHMLMIHE KHCEIUHE, aleTHICATHLIMIHY KUCEIHHY. 3a CaluIMiIaTe ce 3Hajuo Jaa
uMajy aHTHMMH(pJIaMaTopHe OCOOMHE, Kao M TO Ja HCIO0JbaBajy HEKe HeraTHBHE edekTe y
racTPOMHTECTHHAIHOM TpakTy. CTora je o n3y3eTHOT 3Hauaja Ouiia CHHTE3a jeJUbemha Koje
HE TI0Ka3yje Tako U3paxeHe HexkeJbeHe epekre. HakoH MHOTHX HaydHUX MpeBHpama (0 4eMy

1 . .
09) JTIOKa3aHO je Jla Ta] CHHTETUYKH

ce BWIIE MOXKe cazHaTH y myonukaruju Paroj¢ic¢, 2003
MIPOM3BO/I M3a3MBa Mamke JUT€CTUBHUX MpobieMa 01 YUCTe callnlniIHe Kucenune. HoBu ek,
ANETUIICATUIIMIIHY KUCENUHY, X0pMaHOB U AjXEHTpHHOB TocioaaBal bajep mateHTupao je
M0JT Ha3UBOM ,,achupun‘, TIe je npepukc ,,a*“ oj amerart, ,,COUP MOTUYE O] JATHHCKOT
Ha3WBa 3a MEAYHUKY, Spiraea ulmaria, wim o HemMaukor Ha3WBa 3a KUCEIHHY ,,SPirsaure-
CIHMPHUYHA KUCETUHA TOOUjeHy M3 CAUIMII aJlJIeXU1a N30JI0BaHOT U3 OBe OWJbKe, a ,,MH™ je
O6uo yoOMuajeHH 3aBpIIETaK Ha3MBa 3a JiekoBe Tor BpemeHa (Ciauxa 2.5.). AcnupuH je
KopuirheH, a U JaHac ce KOPUCTH y BEJIMKUM pa3Mepama, Kao aHaJreTHK, aHTUPEyMaTuK,

. 2,109,11
“Ma aHTUMH(IJIaMaTOPHU e(eKaT U clipedaBa arperamujy TpOM6OHI/ITa.6 109,110
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Cauka 2.5. Xemujcka gpopmyaa u npgo opu2uHaIHO NAKOBAHE ACNUPUHA Y

MHoru u3BOpH TBpAe da riiaBHO (apmakosomko jaejctBo F. ulmaria ucmospaBa
3axBajbyjyhu NPUCYCTBY pa3HUX HMCIAPJHbHBUX M HEHCIAPJbUBUX CATHIMIIATA. XHUIAPOIH30M
arJMKOHA W TJIMKO3WJa y JAMTECTHUBHOM CHUCTEMY JT00HWja ce CalUIMIIHA KHCEIMHA, Koja je
HocuIal (apMaKoJIOIKe aKTHBHOCTH.® 3a pasiIiKy O YHCTOI acCIIMpPUHA, 33 KOjH je JOKa-
3aHO Ja y BUCOKUM J103aMa, Ka0 U CaJMIMJIATH, MOXE W3a3BaTH JKEIyladHe yIlepalmje,
KOMOHMHAIMja cacTojaka y camoj Ousbitk F. ulmaria mruti yHyTpalimy Ciy30K0KY JKelyla u
L[peBa, 10K UCTOBPEMEHO HCIO0JbaBa aHTUHH(pIAMaTOpHO AejcTBO. Mnak, oBy OuIbKy He OU
Tpebaso 1a KOpUCTE JbYAN KOjH Cy PEOCETIbUBU Ha aCIMPUH, HAPOYUTO OHH KOjH OOIYjy 01

aCTMC. 8

2.1.2. Filipendula hexapetala Gilib. - cypyuuya

3a ouspHy Bpery Filipendula hexapetala Gilib. y napoay ce Hajuenthe KOpuCTH Ha3HB
cypyduya, Maia TOCTOjeé W JPYTHM HA3WBH Kao IITO Cy: TOMOJbAcTa CypYYHIIA, TPYIKEb,
rpunesb, AWBJBH Tpalllak, KOHYApa, JIOMHKAMEH, Iacja pyTa, CHpyTapka, Cypy4yapka HIu
¢unmunenga. To je Bumerogumma Ousbka, Bucoka 30 mo 80 cm, ca MPUIMYHO TaHKHM,
YBOPHOBATHM, KocuM pu3oMoM (Cruxa 2.6.). Ilocenyje anBeHTHBHE KOpeHE pH30Ma (JI01y-
HCKU KOPEHOBH KOjH Iojla3e U3 cTalna, a He U3 KIUIE) KOjU Cy ca AYTryJbacTO BPETEHACTUM
710 CKOpoO JonTacTuM Kkprojama. CtabibUKa je jelHOCTaBHA, PETKO Y TOPH-EM JIeNly IpaHaTa,
TaHKa, OKpyrjiacTa win ciabo nzbpasjaHa, ca jako pa3MakHYTUM JIMCTOBHMA, yCIIpaBHA WIN
peTko ycrajyha, roma. JIMCTOBH Cy HWCIpeKHJIaHO IepacT, uMmajy 8 mo 25 mapu Behux u
nyxux nuctuha. M3mely Behux nuctuha uma jegan map cacBUM MaiuX, AYTYJbacTHX,
MEepacTo PEKIHEBUTHX WM YECTO MEpacTo Ha3yOJheHM JIMCTOBA. [[BETOBM Cy IIeCTOWIaHH,
MPWINYIHO BENMKH, kyhkacTo-Oerne 0oje, crosba Onmepopyxudactu. [Tnoguhu cy myraukm 3
10 4 mm, ca KpaTKUM Jyiakama, ceaehu u Hucy crnmpanno yeujeHu. F. hexapetala ce moxe
Hahy MO CyBUM /10 IPWIMYHO BJIQXKHUM TPaBHUM MecTuMa M pehe mo cyBuM, npopeheHum
mrymama. OBa 6mibka ce moxke Hahu y EBponn, Cubupy, Kaskazy, Manoj Asuju u npunazaa

40,111-113
cy06opeaHoM GpIIOpHOM €NIEMEHTY.
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Kao mrro je ciaydaj ca mexynukom (F. ulmaria), u cypyunna (F. hexapetala) nma
BEJINKY NMPHUMEHY Yy TPaJAWIMOHAIHO] MEIWLMHHM €BPOIICKUX Hapona, Hapouuto Ha banka-
rckom monyoctpsy. ¥V yrorpeGu cy cBu menoBu GuibKe, aKime HBET, Xepba, KOPEH
(pu3oMm), Kao U 1ena Ousbka, y o0NMKy yajeBa, HH(Y3a, TOHUKA, H TO 300T CBOT aHTHHH(]IIA-
MaTOPHOT, aHTUIHPETUYKOT, aHAITCTUYKOT, AUYPETUYKOT, JUjaQOpEeTHYKOr M aHTHpEeyMa-
tekor aejersa. 04 Cano wa ocHoBy HaBeneHux ocoGuHa cypyunie Moxke ce moByhu
nmapajgena ca mHoJalMMa HaBeIEeHHUM 3a yYNOoTpeOy MeAyHHKE Y HapOJHO] MEAMLMHHU H
3aKJbYYUTH J1a OBE OMJbKE M3 HCTOI pojJa MMajy CIMYHE OMOJIOIIKE aKTHMBHOCTH M Ja ce
AHAJIOTHO KOPHUCTE Y TPETMaHy UCTUX WM CIMYHHUX 000JbeHba.

Cauka 2.6. U3z21e0 6usvke Filipendula hexapetala Gilib. vi

UYaj on Hag3eMHOTr Jena CypydyHlile KOpPUCTH ce Yy Tepamuju peymaTu3Mma, THUXTa,
pasHuX HH)EKIHja U rpo:slmue.76 Takohe ce uaj cypyduile y HamieM HapoAy KOPHCTH 3a
CHIDKaBamkhe KPBHOT HpI/ITI/ICI(a.48 YCUTHEH TOMOJBACTH KOPEH KOPUCTH C€ Y OOJIUKY JEeKOKTa
3a Jeyewme mpodiieMa ca OyOpesnma, OTEKaHOT Aucama U yrajie er1a.116 Kako puzom
Cypy4HIle UMa BUCOK CaJIpaj TAaHMHA, YECTO CE KOPUCTH 3a yOJiakaBame 00JIOBa y CTOMAKY
" 111/Ijapeje.116'117'119 AHTHXEMOparn4yHe (3aycTraBjba KpBapeHe) U aCTPUHTEHTHE OCOOMHE
L(BeTa M KOPEHa Cypyunie oMoryhiue ¢y mbeHy IpHMeHy y TpeTMaHy Xxemopouza, 02116120
VY ynotpebu je u 4aj o ArcTa 3a Yuirheme paHa U UCTTUPahe ormjylle, a IBETOBU C€ KOPUCTE
y 00nuKky wH(Yy3a y TpeTMaHy eKiemMa U 300T CBOT €MOJMEHTHOT (Xumapupajyher), aHTH-

. 113
ACTMATUYHOT 1 AaHTUIU3CHTCPUIHOTI ACJCTBA.

Jocananma n3yvyaBama GuToXxeMujckor cacraBa ouibke F. hexapetala ycranosuna cy
MIPUCYCTBO HEKOJIUKO Tpymna (hEeHOTHHX jeaumera y OmbHMM opranumma. Kao m kxama ce
TOBOPHJIO O Kiacama (CHONHHX jenumerma uiacHTupukoBanux y F. ulmaria, m y F.
hexapetala je moTBpheHO PHUCYCTBO UCTHUX, U TO MPHUCYCTBO (DEHOTHUX KUCETHHA (YKIbYUY-
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Jjyhu canuuuiHy KHCETUHY W HheHe JepuBare), (aBOHOWAA U HUXOBHUX JIepUBaTa, TAHUHA

(moceGHO y KopeHy), BuTaMuHa L], HeKuX mojrcaxapuia 1 Tparopa Kymapusa, 1219121123

dapmakoiionika akTHBHOCT Orbke F. hexapetala nuje Tonmko nerabHO U3yvaBaHa, y
nopehemy ca F. ulmaria, anu noctynau mopany ykasyjy Ha YHECHHUILY J1a OBa OHJbKA MOXKE
MMaTH 3HaudajaH TepaneyTCKHU MOTEHIMjal. Y MajoM Opojy HAYYHO-UCTPAKUBAYKUX CTYyIHja
M3y4aBaHU Cy €TapCKO yJb€ M eKCTPAKTH DPA3IUYUTHX JIeoBa Cypy4Mlle U MOTBpheHa je

113,118,119,123 116,124
, QHTUMUKPOOHH e(eKTH U

BUXOBa IN VItr0 aHTHOKCHUAATHBHA aKTUBHOCT
murotokenaroct.” Tlopex Tora, 3amodero je in Vitr0 HMCHHTHBAme aHTHHH(IAMATOPHE
aKTUBHOCTH Y YCJOBHMa, Ilie je ekcTpakt npera F. hexapetala mokazao moOpe pesynrare y
cmamemy ekcrnpecuje IL-8 u E-cenextun MPHK.® Meranonun ekcrpakr usera F.
hexapetala ucnospro je mporektuBHM edekar koj omTehema jeTpe WHIYKOBAHOT YIJbCH-
TerpaxnopuaoM in Vivo.'”® Excrpakru u pasmmunte dpakumje F. hexapetala ncrmossumm cy
yTUIA] HA [CHTPAJIHM HEPBHU CHUCTEM, Ia je TaKO Ha EKCICPHUMEHTAIHUM >KHBOTHH-AMa

12 126,127
HOTprCH BUX0B aHKCUOJINTHUYKHU ° H HOOTPOITHU e(l)eKaT. 6,

Ha ocHOBy mpe3eHTOBaHUX TOAATaKa M JIMTEPATYPHUX HM3BOpA MOXKE C€ YOUHUTH Ja
[IOCTOjU MHOTO BHIIIE TI01aTaka o yrnotpebu meaynuke (F. ulmaria) kpo3 BekoBe HEro IITo je
To ciyuaj ca cypyuuiiom (F. hexapetala). Pasior BepoBaTHO JieXkH Y YMIEHHIU 1a CY IO
U3rJIely U 10 0COOMHaMa OBE JBE OMJbKE jaKO CIIMYHE 1A Ce Y HapoJy HUje IpaBHia BeJIHKa
paznuka usMely mux. Takohe, y MHOTMM nuTepaTypHHM NOAAIMMa C€ OMKCYyje yHnoTpeda
JeIHe of] ’UX, a 3a IPYry CE caMo Harjallasa jJa je Ha4uH yrnoTpeoe urentnyan.”’ YV MHOTHM
cllydajeBUMa YaK J0Ja3d W JIO TOTpeliaKa IMpu HaBolewy JaTWHCKE HOMEHKIAType M
HapOJHUX Ha3MBa, I1a JJAKO MOXKe 1ohu 10 3a0yHe 0 K0joj ce TauHO OMJbHO] BPCTH T'OBOPH.

2.2. Ilper/iea Haj3aCTyN/b€HUjUX CEKYHAAPHUX MeTa60/IMTa GU/bHUX BPCTA U3
poaa Filipendula Mill.

buibke mpousBoae orpoMaH Opoj OPraHCKUX jJeIUE-EHa BPIIO PA3NUYUTE XEMHU]jCKE
CTpyKType. MHOTra 0/1 OBHX jeIMI-EHha Cy ECeHIIMjallHa 32 OMJbKE, 32 BbUXOB PacT U Pa3Boj, a
Takohe UX KOpHCTE JbYAH U KUBOTUIE KAa0 U3BOP HEOMXOJHUX HYTPUTHjEHATA. Y OBY IpyIy
ce yopajajy pazmuuutu obomunu C-3, C-4, C-5, C-6 mehepa; monucaxapuau, Kao mITO Cy
eTyi03a, Ckpod U PppyKTaHW; MaCHE KUCEIMHE U JIMITH]IN; MPOTEUHH, Kao IITO Cy CH3UMHU U
KOMITOHEHTE KOje yJia3e y CTpyKTypy hemujckux memOpana; HykinenHcke kucenune [JHK u
PHK.*

[Topen momeHyTHX mNpuUMapHUX MeTa0oyuTa, OMJbKE MIPOU3BOJE M BEIHUKU Opoj
JjeIMmbema Majie MoJIeKyJIcKe Mace. MHOTa 0J1 OBHX jeAMbEHha HUCY €CEHIMjallHa 32 OCHOBHE
MeTa0OJIMUKe Tpoliece y OujbkaMa M KJIACM(PHUKOBAHA Cy KAa0 CEKYHJApHH METa0OIMTH
O6usbaka. OBakBa TEPMHHOJIOTHja CyTepHINE, YeCTO HETa4yHO, /1a OBa jeJUICHa HHUCY ece-
HIMjaJlHA 3a HOpMaJlaH pacT, Pa3BOj WM pa3MHOXKaBame OWbaka, ajau Ccy Hajuemthe
OJIrOBOpHA 32 HOPMAJIHO (PYHKIIMOHHUCAHKE OMIbKE Ca HEHUM OKpYXKemeM. MHora ol OBHX

19



Jlokmopcka ducepmayuja Jenena Kama+uh

Jjenrmbema Cy ce jaBibaia, 0€3 CyMmbe, TOKOM €BOJTYIIH]E, TI0T YTHIAjeM €KOJIOIIKOT MPUTHUCKA
KOHKYypeHIIHje, YKbyayjyhu 60pOy nBe OMJbKE 3a CBETIIOCT U MPOCTOp, 00pOy ca MHCEKTUMA
u apyrom dayHoMm, kKao u 00pOy ca pasHuUM OakTepujama U TJbuBHIIaMa. Jlo caja je uaeHTH-
(MKOBaHO W XeMUjCKH okapakTepucano oko 50 000 xemMHjCKUX jeaumbemha Koja MpHUManajy
TpyN¥ CEeKyHIapHUX MeTa0oiuTa Omsbaka, MehyTuMm, cmarpa ce Ja je yKymaH Opoj OBUX
jenumema y uapcry 6mbaka Maoro sehn.'?® Bepyje ce na cexyHmapHH MeTaGOIUTH UIpajy
KJbYYHE yJiore y (pU3HONOTHjU U eKOJOTHju Onibaka. bribke ux mpoaykyjy Kao ondpambeHe
areHce MpPOTUB MITETOYMHA U NMATOTCHA WK Kao aTPaKTaHTEe 32 KOPUCHE OpraHu3Me, Kao MITO
Cy MHCEKTH ONpalIMBaYM, UMajy YJIOTY aJIeJIONaTCKUX areHaca, mrtute oa Y B 3padema, Mory
OWTH CUTHAJHA MOJICKYJIM, a Takohe HEKHM y4YecTBY]y y (HUKCaIMju a30Ta y KOPEHOBOM

129,130

CUCTCMY HCKHUX OouJbaka. 300r IHLUXOBUX OHMOJIOLIKHX AKTHUBHOCTH, HOje,I[I/IHe

CEeKyHJapHe MeTal0oyiuTe OMbaka YOBEK YNOTpeOJhaBa Kao JIEKOBE, CTUMYJIAHCE WM YaK

131
orpose.’*

[Ipema nuTEepaTypHUM MOJAIMMA €KCTPAKTH M €TapCKa yJba PA3IMUUTHX OMIBHUX
Bpcra poaa Filipendula Mill. ucnospaBajy MHOre OMOJIONIKE aKTHBHOCTH 300T MPHCYCTBA
(deHoMHUX jeAnmbeha Kao 3HauajHe rpylne CeKyHIapHUX MeTabonuTa oBux Ousbaka. Heke ox
HAY4HO TOTBpPEHHX OMOJIOUIKMX aKTUBHOCTHU Cy Beh HaBe/leHe: aHTHOKCHIATHBHA, aHTUMH-

53,76,93,119,120,126
KpO6Ha, aHTI/II/IH(bHaMaTOpHa H XCIIATOIIPOTCKTUBHA aKTHBHOCT.

bumpke u3 poma Filipendula, ykbyuyjyhn u naBe OusbHEe BpCcTe MCIHMTHBAHE Y OBOj

JIOKTOPCKO] AMCEPTAIIH]H, OJUTHKY]y Ce IPHCYCTBOM ciiefehinx rpymna GeHONHNX jeInbema;

- Denonne xucenune,
- @nasoHoudu u haragoHOUOHU 2IUKOZUOU;
- Tanunu.

Benuku 6poj peHonHuX jenumemha HASHTUPHUKOBAH je y eKCTpakTUMa xepoe, 1BeTa,
JHMCTa ¥ KopeHa OusbHUX BpcTa u3 poaa Filipendula Mill. V Ta6enu 2.2. penonna jenumema,
1o caga uaeHTH(dukoBaHa y Owsbkama u3 pona Filipendula, rpynmcana cy kao mpoctu
benonu u eHoHE KHCceNuHe, 3aTUM (IIaBOHOUIM M (HJTABOHOMIHU TIIMKO3HMIIU, U TAHUHH H
jenumbemha Koja yuecTBYjy y GopMupamy TaHUHA.
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Ta6ena 2.2. ®eHonHa jedurersa udeHmugukosama y 6usskama poda Filipendula

I'pyne gpeHoanux

. ®eHo1HO jedurberve Bpcma Jlenosu 6usbke
jedursersa
Denonne 1  Camuuwiga KuceilnHa F. ulmaria HaI3eMHH 1€0°;
Kucenume u BET Y, HaJ3eMHH
mwuxosu oepusamu 1e0™
2 Canuuun angexus F. ulmaria HaJ3eMHH JIE0,
JIUCT, LIBET,
crabbuka®
3 Metun canuuuiar F. ulmaria HaJ3eMHH JI€0,
JIUCT, LIBET,
crabbuka®
4 Xexkco3uz caluLUIHE F. ulmaria HA3EMHH J1€0°
KHUCEIINHE
5  UsocamuuuH F. ulmaria HA3EMHH J1€0°
6 I"anHa KuCcenHA F. ulmaria JIACT, mser® ;
uBer™; user’;
HAJ[3EMHU 1€0°;
HaJI3eMHH 11€0"°
F. hexapetala JHCT, uBeT™;
HA/3EMHU €0,
KopeH123
F. camtschatica jucr, uBer”
F. palmata JIACT, et
F. denudata JIUCT, 1BeT
F. stepposa JTHCT, LBET"
7 Enaruacka xkucennHa F. ulmaria JINCT, mser®;
Ha/3eMHH J1€0°;
BET Y, Ha3eMHH
0™
F. hexapetala JIACT, mser™;
HaJ3eMHH 1e0™;
KopeH123
F. camtschatica JIACT, et
F. palmata JINCT, mser’®
F. denudata JIACT, et
F. stepposa nuct, mser”
8 Kadenncka kucenvna F. ulmaria JIACT, mser’®
F. hexapetala JIACT, mser™;
KopeH123
F. palmata JIUCT, et
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10

11

12

13

14

15

16

17

IIpoTokaTrexuHcka
KHCeTTHA

XHHCKa KHCEINHA
CUupHHTHHCKA KHCEIINHA

3-O-ranouinxuHcKa
KHCEINHA

XJIOpOTreHCKa KUCeInHa
(3-O-xadennxuncka
KHCCIIHHA)

4-O-xkadennxuHcka
KUCEJIMHA

1,3-1u-O-kadennxuHcka
KUCEIINHA

3,4-mu-O-kadenTxuHcKa
KUCEJIMHA

3,4,5-tpu-0-

KaeHJIXMHCKA KUCEIMHA

MM T MM M T m M MMM T T T

M T

T MM mmmT

T MM mmTmmT

. denudata
. stepposa

. ulmaria

. ulmaria
. ulmaria

. ulmaria
. hexapetala

. camtschatica
. palmata

. denudata

. stepposa

. ulmaria

. hexapetala

. camtschatica
. palmata

. denudata

. ulmaria

. hexapetala

. camtschatica
. denudata

. stepposa

. hexapetala
. palmata
. denudata

. stepposa

. ulmaria

. hexapetala

. camtschatica
. palmata

. denudata

. stepposa

. ulmaria

. hexapetala

. camtschatica
. palmata

. denudata

. stepposa

mBer™

49
JINCT, 1[BET

HAI3EMHH J1€0°

5
HaJ3E€MHH €0
HAI3EMHH J1€0°

JINCT, user”
JINCT, user”
JINCT, user”
JINCT, user”
JINCT, user”
JINCT, user”

49,
JINCT, IIBET

HaJ3EMHU ,[[6058;

HAI3EMHH J1€0"
4
JINCT, I[BET o
JINCT, LIBeT4g
4
ser?
49
JINCT, IIBET

49
JINCT, IIBET
49
JIUCT, LIBET
4
et
49
JIUCT, LIBET
met®

A
JIUCT o
J'II/ICT49
A
JINCT °

4
JINCT °

JTHCT, LBET"
JTHCT, LBET"
JTHCT, LBET"
Jucr, uBer”
jucr, uBer”

mser’®

user™
et
user™
user™
user”

mser’®

8

8

8

0
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Dnasonouou u

¢rasonouonu
27IUKO3UOU

19

20

21

22

23

24

(+)-Karexun

(-)-Enuxarexun

(-)-Enuranoxarexus

Kgepuerun

Xuneposun

Cnupeosun

M T mm T MMM T T T m T

T

mmTTm

T

. ulmaria
. hexapetala

. camtschatica
. palmata

. denudata

. stepposa

. ulmaria

. hexapetala
. camtschatica

. palmata
. denudata
. stepposa

. ulmaria

. hexapetala

. camtschatica
. palmata

. denudata

. stepposa

. ulmaria

. hexapetala
. denudata

. ulmaria

. hexapetala

. camtschatica
. palmata

. denudata

. stepposa

. ulmaria

. hexapetala

J'II/ICT49; uBeT
HA3EMHH J1€0°
J'H/ICT49; HaA3¢MHU
z[eollg; KopeHm
et

maet®

et

J'II/ICT49

muet™ ; HajzeMHu
1e0°%; Hag3eMHH
o

nuct”’; kopen'?

J'II/ICT49

J'II/ICT49
4

JIUCT °
4

JIUCT °

maet™ ; HajzeMuu
eo®®

naer®

et

et

J'II/ICT49

4
JINCT o

49
LBET ; HAA3EMHHU
68, 82.

eo " ; JIACT
81
LBET ; HaI3EMHHU
58
J1€0°"; HAA3EMHHU
70 54
€0’ ; LIBET
122 11
KOpeH °*; KOpeH
4!
user’®

2

JTHCT, LBET"
BeT’; HAI3EMHH
1eo’®; user™
JTHCT, LBET"
HaI3EMHH 0™ ;
HaJI3¢MHH [I€0,
KopeHm; KopeH11
JIACT, I[BET

Jucr, uBer”
JTHCT, LBET"
Jucr, uBer”

2

JIUCT, 1BeT™;
muet; user™;
1BETS:; Ha3eMHH
1€0°%; Haj3eMHH
neo’’; uger™
JIUCT, 1BeT";
Ha3eMHH 1€0™;
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25

26

27

28

29

30

31

Pytun

Kseprutpun

N30xBepuuTpuH

Hapunrenun

laynrepun
(MOHOTPOTINTHH)

MukBennaHuH

ABUKyNnapuH

m T mm

m

m T T T

T

m T M m

n

M T L

T

. camtschatica
. palmata

. denudata
. stepposa

. ulmaria

. hexapetala

. camtschatica

. palmata
. denudata
. stepposa

. ulmaria

. hexapetala

. camtschatica

. palmata

. denudata
. stepposa

. ulmaria
. hexapetala
. camtschatica

. palmata
. denudata

. stepposa
. ulmaria

. ulmaria

. ulmaria
. ulmaria
. hexapetala

. palmata

KOPEH -; KOpeH =

1B o718
49
JIUCT, LIBET
49
JIUCT, LIBET

49

JINCT, IIBET
49

JINCT, 1[BET

JIUCT, BeT
et neert;
uBet’; HagzeMHu
1€0°%; HaJ3eMHH
1eo’’; user™
JIHCT, UBET™
HaA3EMHH JI€0,
KopeHm; KopeH11
JTHCT, 1BeT’

2

et
49
JIKCT, I[BET
49
JINCT, IIBET

JINCT, user®;
JII/ICT82; uBet";
HA/3EMHH J1€0°
JINCT, user®;
HaJ3EMHH JI€0,
KopeH122

49
JINCT, OBCT

49
JINCT, IIBET

49
JINCT, IIBET
maer™

JINCT, user®;
HA/[3EMHHU 11€0°°
JINCT, user®;
KopeH122
JTUCT, 1BeT’
JINCT, et

49

JINCT, IIBET
49

JINCT, LIBET

9

58
HaJa3eMHHU €0

HA/[3EMHH J1€0°°

HA/3EMHH J1€0°°

auet™; HaI3eMHu
58, 54
JIE0”"; IIBET
et HamzeMun
122
JI€0, KOPEH
JIUCT, 1BeT
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F. denudata JIUCT, mBer
32 Actparanut F. ulmaria uet®; uset®;
Tp 5
HA3EMHH J1€0°"
F. hexapetala HAI3EMHH €0,
xopen't?
F. camtschatica nuer®
F. palmata JIUCT, mser®
F. denudata et
F. stepposa nuct, user”
33 Jlyreonun F. ulmaria JIUCT, mser®
F. hexapetala JIUCT, mser™;
HA3EMHH €02
HA3EMHH [I€0°;
Ha/3eMHH 1€0"°
F. camtschatica JHCT, UBeT”
F. palmata JINCT, mser®
F. denudata JIUCT, mser®
F. stepposa nHCT, uBeT”
34 JlyteonuH-7-TJIyKO3U F. hexapetala HA/3eMHH 160
35 Jlyreun F. ulmaria HAI3eMHH 1€0°°
36 ApomaneHapuH F. ulmaria HaJI3eMHH 1€0°°
37 Tamanrun F. ulmaria HaJI3eMHH 1€0°°
38 Epuoguktuon F. ulmaria HA/[3EMHH J1€0°°
39 Kemndepon F. ulmaria uBer’’; auet’;
BETS; Ha3eMHH
1e0”’; uger™
F. camtschatica user”’
F. denudata user”’
F. stepposa user™
40 Kemngepon-4’-O-rmukosun  F. ulmaria nCTY; HaI3eMHN
eo®®
41 Anure”uH F. ulmaria Ha/3eMHH J1€0°"
42 KypomanuH F. ulmaria HA/[3eMHH 180"
43 Kepauujanun F. ulmaria HAJ[3eMHH 1€0°°
Tanunu 44  Tenumarpanaut I F. ulmaria user®; Hamzemun
neo®®
F. hexapetala user”
F. camtschatica JIUCT, BT
F. palmata JIACT, mser’®
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45 Temumarpanmud I,

46 Temumarpanaus 1

47 Pyrozun A

48 Pyrosun B;

49 Pyrosun B,

50 Pyro3un D

51 Pyrosun E;

m

M T T T M M T T T T

T

M T T T m L M T m T m L M T T mm T

T

. denudata
. stepposa

. ulmaria

. hexapetala
. camtschatica

. palmata
. denudata
. stepposa

. ulmaria

. hexapetala
. camtschatica

. palmata
. denudata

. stepposa
. ulmaria
. ulmaria

. hexapetala

. camtschatica
. palmata

. denudata

. stepposa
. ulmaria

. hexapetala
. camtschatica

. palmata
. denudata
. stepposa

. ulmaria

. hexapetala
. camtschatica

. palmata
. denudata

. stepposa

. ulmaria

. hexapetala

79

JINCT, 1[BET
49

JINCT, IIBET

user”’; user®;
Ha/3eMHH 1€0°
user™

user”

user™

user”

user™

JINCT, user®;
uBeT81; HaJ3eMHU
ne0™®

user”

49
JINCT, LIBET

49

JINCT, IIBET
49

JIKCT, I[BET

JIACT, meer?®
58
HaJ3E€MHH €0

I_IBeT4g; I_IBeTsl;
Ha/3eMHH J1€0°
user™

user?®

user?®

user?®

49
LBET

49 81.
LBET ; LBET
58
HaJI3eMHHU €0
49
LBET

49
LBET

et

4
IBET o
user™

49,

JINCT, IIBET 9,

uBeT81; HaJA3eMHHU
58

neo

Jucr, uBer”
JTHCT, LBET"
jucr, uBer”
JTHCT, LBET"
jucr, uBer”

JHCT, uBer”;
uBeT; Ha;BEeMHU
neo®

user™
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F. camtschatica JIUCT, BET
F. palmata JINACT, mser’®
F. denudata JIUCT, mser®
F. stepposa JHCT, IBeT”

52 Pyrosun E, F. ulmaria JIMCT, BeT
1BETS:; HA3eMHH
eo®®

F. hexapetala nHct, user”

F. camtschatica JIUCT, BeT

F. palmata JIUCT, mser®

F. denudata JIUCT, mser’?

F. stepposa nHCT, uBeT”
53 Kacyapunun/kacyapunutud  F. ulmaria HA/[3eMHH 160"
54 Monoranomi-HHDP- F. ulmaria HAJI3eMHH 1€0°°

XEKCO3U]

55 uramomn-HHDP-xekcosun F. ulmaria HB6T63; HaJ3EMHU
o’

F. hexapetala HAI3¢MHH 0™

56 Tpuranoun-HHDP- F. ulmaria et

XCKCO3uA F. hexapetala HamzeMun neo

57  umep tpuranown-HHDP-  F. hexapetala HA/3eMHH €0

XeKCo3u1a

Ilpocmu @enonu (penonne xucerune u andexuou, yumemue Kuceaure): Ilo
XEMH]jCKOj CTPYKTYPH TO Cy (eHOIH CYNCTUTyHCanu y opmo- (0), mema- (M) unu napa- (p)
nosioxkajy. beH3eHoB mpcTeH QeHosia moaiexe CyNCTUTYIHjU, MPU K0joj ce mobujajy 1,2-,
1,3- u 1,4-cyncTutyucana jenumema ca MUHUMYM jenHoM xuuapokcuianom (OH) rpymom.
Moryha je u cyncTutyiuja ca Tpu pasnuyure (yHKUHOHaIHe rpymne u to 1,3,5- u 1,2,6-
CYHCTI/ITyLII/Ija.132’133

XuapokcrOeH30eBe KUCEIMHE KapaKTepuIly ce MPUCYCTBOM KapOOKCHIIHE rpyme y
MOJIEKyTy (eHOJa, a Takohe ¥ LIUMETHE KUCEJIMHE MPEeJICTaBIbajy U3y3€THO 3HAYajHy IPYILY
(heHOMHUX jequmbeha y OMbKaMa ca MPONMUJICHCKOM TPYIOM BE3aHOM 3a OCH3EHOB MPCTEH
(Ce-C3 ckener). IToctoju miect Hajuenrhe MPUCYTHUX MUMETHHX KHCEJIHMHA OJl KOjUX CBaka
OuspHa BpcTa caapku Oapem Tpu. [[uMeTHe kucennHe ce y Omsbkama Hajuemrhe Hayaze y
O0JIMKY ecTapa ca XWHCKOM, NIMKMMCKOM WJIM TapTapHOM KucenuHoM. Ha mpumep, xiopo-
reHcKa KHCEIHHa je ectap KadenHeke i xuHcKe kucenmnue. 23 Ha Crnuyu 2.7. npukasane cy
CTpyKTypHE (opmyne (EHOTHUX KHUCEIHHA U HHUXOBUX JepuUBaTa HICHTU(PUKOBAHUX Y
ouspkama u3 pona Filipendula.
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o o]
o} CH
R R,
OH
HO OH
OH R,
HO (0]
Rs
CaJH/IHI/IHHa KHCCIIMHA I'amHa xucenmua 0]
R: -COOH Ri: -OH, Rz: -OH, Rs: -OH ErarHHCKa KHCeIHHA
Canummi aaexun ITpoTokaTexnHCKa KHCEIHHA
R:-CHO R1: -H, R2: -OH, R3: -OH
Metnn cajyouiaaTt CHUrMHTHUHCKA KHCETHHA
R: -COOCH:s R1: - OCHs, R2: -OH, R3: -OCHs
(0] OH
HO,
Ho:@:j/w
HO 7 ROV N OR,
Kadeurcka kucenuna OR,
XWHCKa KHCeIMHA
R1=R2=Rs: -H

XJIOpOreHCcKa KUCEeITHHA

R1: xadeun ocratak, R2=R3: -H
4-O-xadenTXxuHCKa KUCETHHA

R2: xadeun ocratak, R1=R3: -H
3,4-nu-O-kadenaxuHCKa KUCETHHA
R1=Rs3: xadewnn ocrarak, Rz2: -H
3,4,5-Tpu-O-KahenIXMHCKa KHCeInHa
R1=R2=Rs: kademn ocraTakx

Cauka 2.7. Xemujcke cmpykmype (peHOAHUX KUCE/UHA U HUX08UX depusama udeHmu@puko8aHux y
6busmkama u3 poda Filipendula

Dnasonouou u ¢nasonouonu 2nuxosuou. dmasonouau (ram. flavus — xyro) cy
noyM(eHoNHA jeIUbeha YHjy OCHOBHY XEMH]CKY CTPYKTYpPY YMHH CKeleT o1 15 yribeHuKo-

BUX aToMma, pacropehenux y crpykrypy Ce-Cs-Cg, 0omHOCHO canpike 2 GeH3eHoBa mpcreHa (A
1,133,134

u B) u jenan xerepouuknuunu npcte (C) (Cruxa 2.8.).

Cauka 2.8. OcHosHU ckesiem y XeMujckoj cmpykmypu ¢paagoHouda
(Pnasancko jezepo, 2-gpeHun-6eHsofajnupar)
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A-TIpCTEH TMOTWYE OJ] KOHJEH3aIuje Tpu MoJieKyiaa manoHuia-CoA, mok mpcteH B
notude oj P-kymapomi-CoA. OBo je yjeqHo u objarimemne 3amTo je A-npcTeH kon Behune
(d1aBoHOMAA WM MeTa-AUXUAPOKCUIOBAH WJIM MeTa-TpUXUIApoKcuiaoBaH. Ko TUmUYHHX
¢maBoHOMAA jeqHA MeETa-XUAPOKCHIHA Tpymna Ha A-TIPCTEHY y4yecTByje y (opmupamy
xereporukianyHor npcrena C. Ipcren C Moxe OMTH MupaH, NUPWIMjyM WM THPOH. B-
MIPCTEH j& THIMWYHO MOHOXHJIPOKCUIIOBAH, OPTO-AMXHUAPOKCUIOBAH MM TPUXHUIPOKCUIOBAH,
a TaKohe MOXKe HMATH METHIICTPE Ka0 CYIICTHTYEeHTe. >

®
o]
=
P
OH aHmoyujaHuduHu c
XQ/IKOHU ¢raeoHu
o}
O |
OH
OH o 0
o] ¢rasoHoNU
¢.rasaHoHONU
o
¢raeaHoHU

Cauka 2.9. Pazauvume kiaace o21080HOUOA 3HAYAJHUX Y /bYICKO] UcxpaHu dobujeHe
Modudukayujom C-npcmeHa

VY oxHocy Ha Moau¢uKkanyje nenTpaitor C-npcreHa, (IaBOHOUIN ce MOTY TOJEIUTH
y HEKOJIMKO CTPYKTYPHO pa3jIMYUTHX Kjaca U TO cy: (iaaBoHOIM, (piaBoHH, ¢uiaBaH-3-0JH,
¢naBaHoHM, u30QuaBOHM U aHTouWjaHuIuHM (Cnuka 2.9.). Y HEKUM cilydajeBUMa
[IECTOWIAHU XEeTePOIMKINYHHU MpcTeH C jaBiba ce y M30MEPHOM OTBOPEHOM OOJIMKY (XaJKo-
HU ¥ TUXUAPOXAIKOHH) WIH je 3aMEHhCH METOWIAHNM ITPCTEHOM Yy CIy4ajy aypoHa. Joln Heke
rpyne (raBoHOMIA KOj€ C€ KBAaHTHUTATHBHO y MameM MPOIICHTY Hajaze y OuJbkama cy
TUXUAPO(DIABOHU U (bnaBaH-3,4-z[H0nH.134 Jlo canma je, 6ap mITO ce THYE JECTUBUX OMIBHUX
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BpcTa, okapakTeprcaHo Buine o 8000 pasnuuuTHX MOJU(EHOA, KOjH ¢ KATErOPHUIILY Kao
(dbnaBoHOMAM M HedIaBOHOWHA jezlmbe}ba.135 XeMHjCKe CTPYKType Hajuernthe mpucyTHUX
¢dmaBoHouAa U GIaBOHOMAHKX ritnko3uaa y poay Filipendula mpukasane cy na Cruyu 2.10.
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HO 0. "\\QOH
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JlyreonuH, R;: -OH; , Ry -OH; R3: -H

Cauka 2.10. Xemujcke cmpykmype ¢ps1a8oHouda u p.1a80HOUIHUX 2AUK03UAA UOEHMUPUKOBAHUX Y
6busmkama u3 poda Filipendula

[TocebHO 3Hauajan 3a Owibke w3 poxma Filipendula je ¢dnaBoHOMI KBEpIETHH.
KBepuerun, jenqHo on peTkux NoauEHONHUX jeIHbema 3a Koje ce Moxke pehu na je
3aCTYIJbEHO y TOTOBO CBMM OMJPHHM TKMBUMA, Ka0 M KOJ] TOTOBO CBUX OMJBHHX BpcTa. Moxe
(dbopmMHpaTH pa3NIuUYUTe TIMKO3MJIE, a HEKH Kao IITO Cy pyTUH (KBepueTHH-3-O-pyTuHO3MUN),
xunepo3us (kBepreTuH-3-O-ranakro3u), KBepuuTpuH (kBepuetuH-3-O-a-L-pamHosun) u
M30KBepUUTPUH (KBepueTuH-3-O-B-D-rinykonupanos3un) cy HaAeHTUPUKOBAHU y 00€ UCTIUTH-
BaHe OuspHe Bpcte (Cruxa 2.11 ). 4981119 Haj3nauajHuju rmMko3uj KBepLETHHA KOjH je Tpu-
cyran y Omipkama F. ulmaria u F. hexapetala je xBepuerun 4'-O-B-D-riykomupaHosu,
MO3HAT KAao CIUPEO3W] WJIH CIHUpPEHH. Y (IDapMaKOHe:jI/I136 criupeo3u] je neduHUCaH Kao

pedepeHTHO jeumbere 3a HaeHTH(GHUKAIIN]Y U CTaHAapaAn3anujy xepoe u nsera F. ulmaria.
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Cauka 2.11. ®aasoHoudHu 2auko3udu - depusamu KeepyemuHa udeHmupuKo8aHu y
6umkama F. ulmaria u F. hexapetala

Tanunu: To je pa3HOBpPCHa Tpyla JeIUHEHA Ca BEIMKUM PACIIOHOM XEMHJCKHUX
CTPYKTypa KOje HMMajy CrmoCcOOHOCT Ja Be3yjy U Tajoxke mnporenHe. CaMm Ha3uB TaHUHU
OJIHOCH C€ Ha MpOILIEC IITaBJbCHA )KUBOTHILCKE KOXeE (eHe. ,,tanning®) 3a koju cy ce y naBHa
BpeMeHa KOPUCTUIIM TaHUHH TOOMjeHM M3 pa3inuuTux Ousbaka. KacHuje cy oHU 3aMemeHU
pa3IMYUTUM TpenapariMa Ha 0a3W Xpoma W anyMHUHHjyMa. TaHUHU Cy KOpHUIIheHH Yy
KMHECKO] M JallaHCKO] TPaJWIMOHATHO] MEAUIIMHU 300T HHUXOBUX AHTUHH(IAMAaTOPHUX H
AHTHCENTUYHUX 0cOOMHA. TaHMHM MOTY OUTH MPUCYTHU Y JUCTOBHUMA, CTAOJHHUIM U TJIOJ0-
BUMa OMJbaka, a OCHOBHA yJIOra UM je J1a IITUTe OUJbKY o1 HH(eKIH]ja U 61/m,0je;1a.1 TanuHn
Cy Kl1acu(PHUKOBaHHU y TPU OCHOBHE IpyIe: KOHIAEH30BaHHU, XUIPOIU3A0UIIHU U CII0KEHH (KO-
MIUIEKCHU) TaHWHU. ['pynu XUApOIN3a0MIHUX TaHWHA TPUIAIAjy TAIOTAHWHU U eJaruTa-

HI/IHI/I.133'135

Konoenzosanu manunu, joll Ha3UBaHU W TPOAHTOLMjaHUIUHH, CY OJIUTOMEPHU U
MOJTUMEpHH (PJIABOHOMIM KOjU CE cacToje oJ MOHOoMepa ¢uiaBaH-3-0ja (KaTexuHa). Xuapo-
JIM30M TOJT EKCTPEMHHUM YCJIOBHMA, Kao IITO j€ 3arpeBame Y MPUCYCTBY KHCEIMHE, HACTAjy
anTtounjanuauHu. [lommmepn ce ¢Gopmupajy WM AEIOBamEM KHCEIWHA WM E€H3UMCKOM
katanmzoMm. [lomumepu koju caapske 2 10 10 ocraTaka Ha3uBajy ce daBosann. [lomumepn ca
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Buie ox 50 jenuHuia katexuHa cy takohe uaenrudukopanu. CTeneH NoJuMepu3alnje yTu-

Yye Ha CIIOCOOHOCT TaJ0Kemha l'IpOTeI/IHa.:]'33’134

l'anomanunu Cy XUAPOTU3A0MIHH TAHWHU Ca MOJUXUIPOKCHIHUM j€3rPOM CYIICTH-
tyrcanum ca 10-12 ocraraka rajne kuceiauHe. [‘aioTaHuHu cajipKe KapaKTepUCTUUHE MeTa-
JercuaHe Be3e n3Mely ocrataka rajgHe KuceianHe. HajBulle 3acTymybeHO MOIUXUIPOKCHITHO
JeIUBEHE Y CTPYKTYPH TalloTaHa je D-riyko3a, Mako HEKH TajlOTaHUHH CAApKE U jeMHULIC
KaTexuHa W TpuTepneHouaa. l'amoraHuHu ca D-Tyko3oM Kao IEHTPATHHM MOJIEKYJIOM
nobujenu cy u3 1,2,3,4,6-nenraranonnriaykose (Cruka 2.12.).134

0
HO
OH
0 0 OH
HO
O/&/
OxP© OH
o)

H
OH
0
0
0
0
HO 3
OH
HO OH OH
OH HO  OH

Cauka 2.12. Cmpykmypa 1,2,3,4,6-nenmaezaousi2ayKkose

Enaeumanunu cy Xuaponn3aOWiIHA TAaHUHY JOOUj€HH U3 IEHTaraJoWIrIyKose, ajiy 3a
pasnuKy of rajioTaHuHa, oHU canapke nogatHe C-C Bese m3mely cycennHux ranown-rpyna y
MoJieKyy neHTaranouiariaykoze. Oe C-C Bese Gpopmupajy ce OKCHJATHBHUM KYIUIOBaHEM
u3Mely 7Ba cyceqHa rajous ocTaTka MpH 4eMy HacTaje Xxekcaxuapokcunupenon (HHDP)
KOjU Moe 6utu S- wim R-koHdurypaumje. XupaiaHocT je pezynrar cioboHe potauuje C-C
Be3e y3 TPHCYCTBO OPTO-CYIICTHTYeHaTa KOjH CTBapajy crepHe cmeTme.> "® Hasus
earuTaHUHM TIOTHYE O] eJIarMHCKE KHCEIMHE KOja HAcTaje CHOHTAHO O]l XEKCAaXHUAPOIH-

(eHnIHe KMCEeTNHE Y BOJIEHOM PacTBOPY MPEKO MHTPAMOJIEKYJICKE ecTepu(HKaIyje.

Cnoocenu (komniekcrHu) mavuHu Cy Tpylna jeIUBECHa YHja je KapaKTEepPUCTHKA
MOJIEKYJT KaTeXHMHAa Be3aH TJIMKO3HJHOM BE30M 3a WM jeJUHUIy TaJOTaHWHA WIA 3a
eIaruTaHUHCKY jeauHuIiy. Kao mTo M caM Ha3uWB yKasyje, OBE CTPYKType Cy H3Y3E€THO

KOMl'IJ'ICKCHe.l33

XeMHjCKe CTPYKTYpe HEKHMX earuTaHuHa, KOjU Cy UJCHTU()UKOBAHU Yy UCITUTUBAHUM
OMJbHUM BpcTama npukaszane cy Ha Crnuyu 2.13.
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Cauka 2.13. Xemujcke cmpykmype eAa2umaHuHa udeHmu@uKko8aHux y 6u/bkama u3 poda
Filipendula. Mpeysemo u3 Fecka (2009)**

HO ‘ CO-OCH,
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2.3. CeKyHAapHU MeTaG0JIMTH OM/bAaKa

2.3.1. BuocuHmemuyku nymesu (heHONHUX jedurserba y bu/bkama

[Ipupogna apomaTHyHa jeau-CHa HacTajy momMohy JBa OHMOCHHTETHYKA ITyTa:
[UKJIyca IIMKUMCKE KHCEIMHE W aleTaTHO—MAaJOHATHOT LUKIyca, a Yy Luiby (QopMmupama
ocHOBHE CTpyKkTypHe jenunauue (uaBononna Ceg—C3—Ce. Llukimyc MIMKHMCKE KHCETHHE
o0yxBaTa OMOCHHTE3Y apOMaTHYHUX aMHUHOKHCEJIMHA M MPHUPOTHHUX (EHONHUX jeTUHCHA.
OBaj HaYMH CHHTE3€¢ MPUCYTaH je caMo y OuJbKama U MUKPOOPraHM3MHUMa, HE U KOJI chcapa,
Ha LITa CYrepuIlle U YNHCHUIA J]a Cy HaBeJCHEe aMUHOKHCEIIMHE €CEHIINjAITHE 33 )KUBOTUIHE U

: 134
YOBCKaA I1a C€ MOpPaJy YHOCUTHU UCXPAHOM.

LleHnTpasiHu MHTEPMEIUjep y MIMKUMATHOM IIYTY jé CBaKaKo IIMKMMCKa KHCEJIHMHA,
jeIMIbee KOoje je MPBHU MyT W30JI0BaHO |3 3Be3xactor anuca (lllicium verum, koju ce Ha
jamaHCKOM Ha3WBa ,,uuKkumu'’) MHOTO IIpe HEro IITO jeé OTKPUBEHAa MeHa yJora Yy
MeTabonu3My Ousbaka. AMUHOKHCENIHHE (DeHUIAIAaHUH U THPO3UH GopMupajy ocHOBHU Cg-
Cs3 ckeneT (QeHUINpONaHa y MHOTMM HPUPOAHUM (EHOTHUM jeAUIbCIbHMMa, Kao IITO CY
[IUMETHE KHCEJIMHE, KyYMapHHH, JUTHAHH W (uaBoHOMaU. OBEe aMHHOKHCEIIMHE CYy, Kao
yOCTaJIOM U TpuntodaH, IpeKypcopu MHOTHX aikaiounaa. [lopes Tora, 1oka3aHo je 1a MHOTH
MPOCTH JepuBaTH OEH3eHa, Kao INTO Cy rajlHa KHCEIMHAa U P-aMHHOOCH30€Ba KHCEJIMHA,
HACTAjy y CIIOPEIHNM peaKiijaMa UKIIyca IHKUMCKe kucenune, 12213

Huknyc mmkumcke kucenuue (Cxema 2.1.) 3amounmse KyruioBameM (GochoeHONH-
pyBaTa W3 IUKIyca Tiukoiu3e ca D-epurpozo-4-pocharom u3 nenroso-docdarHor myra,
IIPHU Y€MYy y OBOj pEakIUju ajI0JIHOT THUTA HacTaje 7-(hocdo-2-apabUHO XeNTyJOHCKa KHCe-
muHa (DAHP). Emumumnamujom ¢ocdopae kucenmue u3 DAHP, xartanmsosano NAD'-
3aBHCHUM €H3UMOM 3-JE€XHJIPOXWHAT CHHTETa30M, MpaheHo MHTPaMOJIEKYJICKOM aJ0THOM
peaxiyjoM, HacTaje MPBU IHUKIMYHU HHTEpMenujep 3-IAeXUIPOXHMHCKa KucenuHa. HbeHom
peaykuujoM nmoMmohy XuHAT AeXUIPOTreHa3e HAcTaje XMHCKa KucennHa. ExumuHammjomM Bojie
13 MOJIEKyJa 3-IeXUAPOXUHCKE KHCETUHE, Y MPUCYCTBY eH3UMa 3-IeXUuIporenase, HacTaje 3-
JIEeXUIPO-IIUKIUMCKA KUCENINHA, a U3 e JIeTOBAmhEeM IIMKUMAT JeXUIPOreHa3e HACTaje IIIHKH-
McCKa KucenvHa. M3 3-1eXunIponmKuMcKe KHCEIHHE CIOPETHUM peakiijaMa MOTy HacTaTh U
npocte (peHoJHe KHCEIWHEe, Kao IITO Cy MPOTOKATEXWHCKAa KHUCEIMHa (HacTaje Jaexujapa-
TaIMjOM M €HOJIU3AIHjOM 3-IeXUAPOITUKUMCKE KHCEIMHE) U TallTHA KUCEINMHA (HAacTaje JIeXH-

. . 134
JPOTEHU3AIINIOM U CHOIM3ALM]OM 3-IeXHAPOLIMKUMCKe KucenuHe). ™
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Cxema 2.1. Cunmesa WUKUMCKe KUce/auHe — No4emak WUKUMAmHO2 YUKAYCca

l'anna kucenuHa y 6usbkama ce Moxke Hahu y ¢10001HOM OOTHUKY, allv je ¥ U3Y3€THO
3HauajHA Yy JaJbOj CHUHTE3W (DEHONHUX jeUbelha Ma ce Moke HahM M Kao KOMIIOHEHTa
MHOTHX TaHWHA, Kao IITO CYy TaJOTaHWHU (€CTPH TaJlHe KUCEIMHE W TIyKOo3e, HIp. MeHTara-
JIOWJITITYKO3a), €JaruTaHuHU (OKCHIAIMjOM M PaJUKAIICKHM KYIJIOBAKHEM ITCHTAraJIOwI-
riyko3e Hactaje TenuMarpanauH 11 naentudukoBan y oubkama u3 pona Filipendula Mill.).
XeMHjCKOM XHJIPOJTU30M eJarnTaHuHA MOXE ¢e JOOUTH XEeKCAXUAPOKCHU-TH(DECHIITHA KUCEITH-
Ha KOja CIIOHTAHOM JIaKTOHU3AIIjOM TIpeJia3u y eNaruHCKy KHCEeTUHY, Takohe IeTEKTOBaHy y
MHOTHM BpcTama oBor poja (Cxema 2.2.),133137138

Haj3nauajHuje jenumeme Koje HacTaje y caMOM NyTy IIMKUMCKE KHCEJIMHE je
xopuszMuHcka kucenuna (Cxema 2.3.). U3 mmkumcke kucenune ATP-3aBucHOM peakiujom
dbochopmianmje HacTaje MHUKUMCKa KucenumHa 3-docdar, a 3aTUM J10J1a3u 10 aJUIIHOHO-
eMMHUHAIIMOHE peakinje ca GocPOCHOITUPYBATOM, KaTaIM30BaHE EH3UMOM S-CHOJHUPYBH-
JIITUKAMCKa KucenuHa 3-docdar cuHTeTasa, npu 4yemy ce GopMupa S-eHOIMUPYBUIIITHKH-
Mmcka kucenuHa 3-¢ochar (EPSP). 1,4-enmumunaiujom (GochopHe KHCEIMHE U3 MOJIEKyIa

EPSP nenoBameM eH3nMa Xopu3MaT CUHTETa3e, 100Hja ce XOPU3MUHCKA kucennua.
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Cxema 2.2. Cunme3a neHmazajioua2aykose, meaumazpavduHa Il u enazuHcke KuceuHe

Enzumu: E1 - eanam 1-B-zaykosunampavcdepasza; E2 - B-eaykoeanun O-easounrmpaucgepasa; E3-5 -
2asounmparcepase; E6 - nenmazasiouszaykosa 02 okcudopedykmasa.

XOpU3MHUHCKA KHCEIMHA J€ M3Y3€THO 3HauajHa jep JCJIOBAkEM Pa3IMUUTHX €H3MMa
Ha MOJIEKYJ OB€ KHCEIMHE [0Ja3u A0 DPa3BHjalkba HOBUX CHUHTETHYKHMX IIyTeBa, LITO j€
npukazaHo Ha Cxemu 2.4. Kon Oakrepuja SiN-€IMMHHAIIMOHOM PEAKIIMjOM O] JCjCTBOM
XOpHU3MaT Jina3e, U3 XOPU3MHHCKE KUCEITMHE HacTaje 4-XUIpOKCHOCH30eBa KUCENHA, JIOK je
y OuJpKaMa CHHTE3a OBE KHCEJIMHE 3HATHO CIOKEHHja U YKJbYUyje JAerpajalujy MUMETHUX
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KucenuHa. JlenoBameM M30XOpU3MaT CHHTETa3e Ha XOPU3MHHCKY KHCEIHHY HAacTaje HeH
M30Mep — M30XOPU3MHHCKA KUCEIUHA, U3 KOje Ce Y MUKPOOPraHM3MHUMa MOYE CHHTETHUCATH
2,3-nuxuipoOeH30€Ba KHCEIWHA, JOK ce Yy OnsbKama, eITMMHUHAIIMOHOM PEaKIHjoM II0J
JIeJCTBOM CaJIMIMJIAT CHHTETa3e, MOke (hopMupaTH caluipiHa KucenuHa. [lame, xopu3mu-
HCKa KHcelTnHa MOXe OuTu u amuHoBaHa Ha C-4 aTromy, a Kao KpajibH Mpou3Boa 1o0uja ce p-
amuHoOeH3oeBa kucenuHa (PABA) nim ce amunanmja moxe Bpumtd Ha C-2 aTomy XopH-
3MUHCKE KHCEJIMHE IPU YeMy HacTaje 2-aMHHOOEH30€Ba (aHTpaHMIIHA) KHCEINHA U3 KOje ce
MoOXxe 100uTu L-TpunrodaH.

[Topen HaBeneHUX peakivja XOPU3MHHCKE KHCEIIMHE, Haj3HAYajHUJH j€ HAaCTaBaK ITyTa
[UKJTyca IMUKUMCKE KUCEITUHE, ITPH YeMY JI0JIa3H JI0 TpaHC(hOopMaIlije XOPU3MHHCKE KUCEITH-
He y npedeHcKy Kucenuny. Y oBoj peakuuju tuna Claisen-oBe KOHJeH3alllje, HacTaje OCHO-
BHU Cg-C3 yribenunu ckeneT ¢penmnananuta (L-Phe) u tuposuna (L-Tyr). OBa peaknuja je
y MIPUPOJIU KaTaJIN30BaHA XOPU3MAT MyTa30M.

W3 npedencke kucenune nooujajy ce GUHATHU MPOIYKTH OCHOBHOT ITyTa IMUKHUMCKE
KHCEJIMHE, aMUHOKHCENNHE (PeHUIIaIaHUH M TUPO3UH. Y OCHOBU CHHTE3¢ (peHUJIAJIaHWHA CY
TPH peakiyje nekapOoKcuiaiyja, apoMaTusalrja 1 TpaHcaMHUHalMja, a y OMOCHHTE3U TUPO-
3WHA MOpe] HaBeJCHUX peakinja noia3u u 10 okcuaamuje (Cxema 2.4.). L-dbeHunananuy u
L-tupo3suH, ca cBojoM Cg-C3z CTPYKTYpOM, TIPEICTaBIbajy OCHOBY 3a CHHTE3y BPJIO HIHMPOKOT
CIEKTpa MPUPOIHUX jeUbEHa. Y OubKaMa MOYeTHU KOpakK je 0OMYHO eTMMUHAIja aMOHH-
jaka ca CIopeIHOT JIaHIla Kako Ou ce Harpaauia oaroapajyha trans (E) numerna kucenuHa.
W3 penmnanannHa y ToM ciy4ajy ce 100Mja IMMETHA KHCEINHa, 10K U3 TUPO3UHA HacTaje 4-
KyMapHHCKa KHUCEIIMHA (p-KyMapHHCKa KucenuHa). CBe OMJbKe UMajy CIIOCOOHOCT JIeaMUHa-
uyje ¢eHwIaJaHuHa noMohy eH3uMma (QeHWIaTaHuH aMOHMjYM JiMase, ajli je JieaMuHaIuja
TUPO3WHA OTPaHUYCHA HA CaMO HEKe ujaHoBe (pamuiuje Tpasa. J[ajboM OKCHIAIIM]OM HACTa-
JUX IMMETHUX KUCeNUHa J00Mjajy ce KadeuHcKa, ¢epysHa U CHHAIMHCKA KUCEIMHA, CBE
U3Y3€THO 3aCTyIlJbeHe Yy Omsbkama. Takohe, u3 p-kymapuHcke, (epyliHE U CHHAIMHCKE
KHCeNMHE ce 00Mjajy alIkoXOJId, PeAoM p-KyMapuil, KOHU(EpUI U CUHAMMI allKoXOJl, KOjU

. 133,134
YUYCCTBY]Y Y CUHTC3U JIMTHAHA U JIMTHUHA Y OMJpKaMa.
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L-Trp

Cxema 2.3. CuHmesa Xopu3MUHCKe KUce/siUHe U FeHe peakyuje — ,,mavka 2paHarea”

En3umu: E1 - wukumam kuHasa; E2 - EPSP cunmemasa; E3 - xopuzmam cunmemas3sa; E4 - xopusmam
auasa; E5 - usoxopusmam cunmemasa; E6 - caauyunsam cuimemasa; E7 - 4-amuHo-4-deokcuxopusmam
cunmemasa; E8 - 4-amuHo-4-deokcuxopusmam auasa; E7 + E8 - p-amunobeH3zoam cunmema3sa; E9 - 2-
aMmuHo-2-deokcuxopusmam cuimemas3sa; E10 - 2-amuno-2-deokcuxopusmam auasa; E9 + E10 - aHmpa-
Husiam cunmemasa; E11 - uzoxopusamamasa; E12 - 2,3-0duxudpo-2,3-duxudpokcubeHzoam dexudpozeHasa.
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Cxema 2.4. Buocunmesa gpeHUNaNaHUHA U MUPO3UHA U dobujarbe YUMEemHUX KUCeaUHd

En3umu: E1 - xopusmam mymasa; E2 - npepenam dexudpamasa; E3 - apoezeHam dexudpama3sa; E4 -
npegenam dexudpozeHasa; E5 - apozenam dexudpoeeHasa; E6 - peHurnupysam amuHompaucgepasa; E7 -
npegpenam amuHomparcpepasa; E8 - 4-xudpokcugpernuanupysam amuHompamcgpepasa; E9 - penuraranuu
amoHujym auasa; E10 - mupo3un amouujym auasa; E11 - yunamam 4-xudpokcunasa; E12 - p-kymapam 3-
xudpokcunasa; E13 -0-memun mpaucgpepasa; E14 - pepysam 5-xudpokcuaasa.
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[IITo ce Tnye GeHONHUX KHCENInHA, reHepainHo 3a poxa Filipendula, a moce6Ho 3a aBe
Haj3acTyIlubeHHje OmsbHEe Bpcte, F. ulmaria m F. hexapetala, ox u3yserHor 3Hauaja je
CAJMIIMIIHA KHCEIMHA W FbEHHU JEPUBATH, METHJ CAIHMIMIAT W CATHIWIAIACXH]I KOJU CY
HICHTH(UKOBAHH Y €TAPCKOM yIiby IiBeTa 00e Grbke.” ?! Kao mro je Beh peuero, camim-
JIHa KHCEJIMHA Koja je u3ojoBaHa u3 F. ulmaria mocnyxuia je 3a CHHTE3y y CBETY JaHac
HajBHIIe KOpUINEHOT JTeKa — aciupiHa.’° Y GHIbKAMa, CATHIHIHA KHCEINHA HACTA]e XHIPO-
KCWJIOBaleM OEH30€BE KHCEIMHE, PACKUAAHhEM CIIOPESTHOT JIaHNA 2-KyMapHHCKE KHUCEITUHE
(Cxema 2.5.) nnm, xao wro je Beh npukazano Ha Cxemu 2.3., U3 H30XOPU3MHUHCKE KHCEINHE
JIC]CTBOM CAJIAIIMIIAT CHHTETA3e.

COCH COOH
F Z CHO CHO CH,OH
OH OH OGlc OGlc
UDPGlc
—_— - > — —_—
IUMETHA  2-KyMapWHCKa KACCIIMHA  CalMILM ajlJeXu| CaJIMIINH
KHCEJINHA
COOH COOH COOCH; COOH
OH OH OCOCH,
— E—
AcnupuH
(aueTuiIcamuIMITHA
Oensoera CauIMIHA METHJI CaJTHLIIIIAT KHCeHHa)
KHCEJIMHA KHCEJInHA

Cxema 2.5 BuocuHmesa caauyu/aHe KUceauHe, Memu/a caauyuaamad u CaauyuHa

Mertun canMumiaT HacTaje METWIOBAEKEM CANHIMIHE KHUCEIMHE IO/ JIEjCTBOM
KapOOKcH MeTHII-TpaHc(epase canuiiie kucenuHe. CauIMH, jeTUmbehe KapaKTepUCTHIHO
3a BpcTe u3 poaa Bpoa (pox Salix, ¢am. Salicaceae), anu je WACHTH(HUKOBAH U y HEKUM
Bpcrama pona Filipendula, He nobuja ce AuMpekTHO W3 cajMIWIHE KucenuHe, Beh ce
MPETINOCTaB/ba Jla MEXaHHW3aM HEroBe OWOCHHTE3e y OWJbKaMa YKJbydyje TIIHMKOJIHU3Y
CATTMITIIIANIIEXUAA, a TIOTOM PEeRyKIujy kKapOoHmmHe rpyne. [lopen camuiiHe KucemuHe,
OeH3WJI 1 METHJI CalIMIMiIaTa, y eKcTpakty xepoe F. ulmaria uaentndukoBaHo je jour jexqHo
jenumeme W3 Tpyne camumuiuara — raynrepud wim 2-[(6-O-B-D-kcunonupanosun-B-D-
TITYKOTIMPAHO3MII)OKCH| METHII ecTap OeH30eBe KUCEIHHE (CHHOHMMHU: MOHOTPOIIUTHH, MOHO-
TPONUTO3H, METHI CANHIAIAT-2-TIYKOKCHIO3H/, METHICAINIIAT-2-IPHMBEpO3HI) ™",
YMjOM XHAPOJIU30M ce MOxe no0utn MeTua camummiaar (Cxema 2.6.) u 'y cineachem xopaky
ecTepru(pUKAIINjOM CE€ U3 METHJI CATTUIIAIIATa MOXKE TOOUTH CaTUITUITHA kucenuna.*
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Cxema 2.6. Xudpoausa zayimepuHa

buocunTesa ¢uaBoHoMa je 3a OUIbKE OJ U3Y3€THOT 3Hauaja, jep (IaBOHOUIU MUMa]y
KpYLHjaIHy yiIory y 6uonouikoj akrusroctr ombaka. * 2 [louernn u ocHoBHU Moekyi y
cuHTe3u (uaBoHoU A je 4-xuapokcunuHamomia-koeH3uM A (CoA). OBO jeaumembe HACTaje
HU30M pEaKildja y OKBHUPY IIMKUMATHOT IMKiIyca. Jlajbe ce neroBameM CH3MMa XaJKOH
CUHTETa3e (3a CHHTE3y CTWIOCHA CH3UM je CTWIIOSH CHHTETas3a) W y3 ydenrhe Tpu MoJeKyIa
MastoHII-CoA ¢dopmupa MONKUKETHA, a 3aTUM KOHJICH3AIMjOM HOBOHACTAJIE jeIUHUIIE ca P—
KYMapuHCKOM KHCEIMHOM (OpMHpa c€ XaJKOH, KOjU IMOCTENEeHO IUKIN3Yje M JI0JIa3d 0
cTBapama (praBaHOHA HAPUHTEHWHA (OJHOCHO y IPYTOM IIYTY JO CHHTE3€ CTHJIOEHA pecBe-
parpoina) (Cxema 2.7.).

XanKoHM MPEAICTaBIbajy MPEeKypcope Y CHHTE3U BeNMKOT Opoja AepuBara (praBoHOUIA
owbHOr mopekna. CuHTe3a (1aBaHOHA HAPUHTEHHMHA y OMOCHHTE3W (DraBOHOMIA TMpelcTa-
BJbA ,,TAUKY TpaHama” W OJf MOJIEKYJIa HADUHTEHHHA J1aJbe MOXe JAONM J0 CHHTE3€ PasHUX
CTPYKTYpHUX KJaca ¢iaBOHOMJA, Kao IMTO Cy (JaBOHU, (JIABOHONHU, AHTOIMjaHUIUHU U
KaTeXWHH, ITO je mpuka3zano Ha Cxemu 2.7. Tako ma, oJ MOJEKyJia HAPUHTCHUHA U €PHO-
JUKTUOJIA, KOJU C€ pa3juKyje caMo IO JeHO] XUAPOKCUIIHO] IpyMNH, MoMohy pazIuduTHUX
€H3UMCKUX CHCTEeMa, peakildjamMa OKCHIAIje, peAyKIUje U AeXuapaTaiuje, MoxKe HacTaTh
Jjaxo BeMMKU Opoj MOTu(EHOTHUX JeIUbEHha, O] aTUTEHUHA U JTyTe0JIMHA, 3aTUM KBEpIIETHHA
u kemrdepona, aHTOIWjaHUANHA, Ta CBE A0 ad3eleXrHa U KaTeXWHa W HHXOBUX CIMHU-
n30Mepa.
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Cxema 2.7. Buocunmesa gnagoHouda, p.1a80Ha, h1080HO.1A, AHMOYUJAHUOUHA U KAMEXUHA

Enzumu: E1 - ¢pnason cunmemasa I; E2 - ¢pnason cunmemasa II; E3 - ¢paaearon 3-xudpokcuaasa; E4 -
¢aasonon cunmemasa; E5 - duxudpognasanon 4-pedykmasa; E6 - anmoyujaHudux cuimemasa; E7 -
anmoyujaHuduH pedykmasa; E8 — neykoaHmoyujaHuduH pedykmasa.
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2.3.2. Buosiowka akmugHocm u mepaneymcku nomeHyujaa goeHoAHUX jedurserba

Ha ocHOBY MHOTMX MCKYCTaBa, HAy4YHMX M3BOPA, KA0 U JIOKYMEHTOBAHUX PA3IMUUTHUX
OMOXEMH]CKUX MEXaHW3aMa, 3aKJbydyje ce Na (eHOIHa jeAuberma, mpe cBera (hIaBOHOUIN
(Ha3BaHM jouml W MOMU(EHONN), UTPajy 3HAYAJHY YJIOTY y HMPEBEHIUjH U TPETMaHy pas3iu-
9UTUX 000Jbera. CBAaKOAHEBHOM HCXPAHOM YOBEK YHOCH y CBOj OpraHu3aM pa3HOBPCHE
HyTpUTHjeHTEe, Mel)y KojuMa U (EeHOIHA jeANberha, MPUCYTHA MPETENXHO y Bohy U moBphy,
3aTUM Yy JKUTapHllaMa, ajd U y HekuM Beh npepahenum HamupHuuama. Heomxoxano je
HarjJacuTH Jia ce BehnHa HayYHMX MCHUTHBaKba OMOJIOMIKMX aKTUBHOCTH (DEHOJHUX jEeNHEbE-
ma 0a3upa Ha in Vitro Metogama, rie ce KOPUCTe YUCTU CH3UMH, pa3inuuTe henujcke Kyary-
pe, M30JI0BaHA TKHBA, MOJIU(EHOJHM arjJMKOHW M HEKU TIIIMKO3UAM KOJU Cy NPHUCYTHH Yy
xpanu. Tako na npu TBpAmama Ja HeKo (EHOIHO jeUbemhe moceayje oapehenn OnoIomKu
u TepaneyTcku edekar Tpeba y3eTH y 003UMp M MeTaboNMyYKe NMPOMEHE IAaTOr jeIUhCHha
HAaKOH yHoca y oprammsam.’**'* Crora je pasymeBame mojMoBa GHONONIKA JOCTYITHOCT H
OMOJIOIIKA PACTIOJIOKHUBOCT OJ M3y3€THOT 3HAauaja Kajga ce rOBOPH O MOTEHIMjaTHUM ede-
KTUMa (DEHOJHHX jeANbEHha Ha 3/[PaBJbe JbYAHU. TepMHUH OMOJIONIKA PACIIONOKUBOCT OJHOCH
ce Ha KOJIMYMHY OMJIO KOjer cacTojKa XpaHe KOjU je MPUCYTaH y I[PeBUMa M KOJU MOXeE Ja
npohe kpo3 unrecruHanny 6apujepy. C apyre crpaHe, OMOJIOIIKA JOCTYIIHOCT IIPEJICTAaBIbA
[IOJIKaTEropujy arcopmiyje U OAHOCH CE Ha Je0 YHETe /03¢ KOMIIOHEHTE (y OBOM Cllyuyajy
(EeHOIHOT jeMbeha) Koja HEMPOMEEeHa J10J1a31 y CUCTeMCKY HMpKynanujy. Tako na ce y
cTBapu OHMOJIOIIKA JOCTYNHOCT OJHOCH Ha OHMOJIOIIKM pacHoJIOKHMBE KOMIIOHEHTE KOje ce
ancopOyjy u mpemnase y KpBOTOK Kako Ou Ouie qucTpudyupaHe U MeTaboIucaHe y pa3indu-
TUM opraHHMa.132 buonomika 0CTYNHOCT ce pa3iHKyje y BEJIUKO] Mepu u3Mel)y pasinnuuTux
NOJIN(EHONHUX JeIMEHha, a Haj3aCTYIUbEHU]U MOJM(EHONIN Y HAII0] UCXPaHU HUCY HYKHO
¥ OHM Koju uMajy Hajehy Guonomky moctymHocT. ™ OTyma je HeOmxoMHO 1a ce jacHO yTBp-
ne eheKTH KOH3yMHupama noaudeHona U Jja ce uACHTU(HUKY]Y OHA jeiubermna Koja y Hajsehoj
MepHU yTU4y Ha 37paBibe JbYIH, LITO CE MOXKe MOCTUhM pa3jallimaBambeM OHOJIOLIKE J0CTY-
ITHOCTH U META0OJIMYKUX peaKiiyja MmoJudeHona.

Merabonuzam nonudenonaa oBuja ce Ha yoOn4ajeHn HauuH. ATICOPIIIMja arInKoHa
ce JlelniaBa y TaHKOM LIpeBY, alu Kako je BehuHa nonudeHona y XxpaHu MpUCyTHA Y OOJIHUKY
ecTapa, TIAUKO3UAa WIM TOJIMMEpPa, KOjU ce y Toj] GopMH HE MOTY arncopOoBaTH, TO OHH
Mopajy nouiehu mporecy Xuapoin3e moMohy MHTECTHHATHUX €H3UMa U I[PEeBHE MHUKPO-
(1)J10pe.146 Tokom amncoprnuuje nonudeHoan OMBajy KOHjyroBaHH, MPBO y TAHKOM IIPEBY, a
MIOTOM U Y JeTpH, I/Ie Cy YKJbyUeHa TPU TUIIA peakifja KoHjyranuje Ha nonoxajy C3 — metu-
JIOBame, CyI(OHOBakE U TIyKYPOHHIOBaWke, KaTaJM30BaHU €H3MMUMa U3 Tpyne TpaHcde-
pasa: karexoi-O-metui Tpanchepasa, cyiadorpancpepaza u UDP-riykypoHo3ui Tpancdepa-
3a. OBe peaklyje YMHE T3B. MPOIEC METAOOIMYKe JETOKCHKAlMje KOjU je 3ajeJHHYKH 32
MHOT€ KCEHOOMOTHKE, MpPH YEeMYy CE€ CMamy]y HBUXOBU TOKCHYHHU e(eKkTH U mnosehamem
XUAPOGUITHOCTH OJIaKIlIaBa HUXOBA CIMMHUHAIM]Aa IyTeM OWIMjapHOT W YPUHAPHOT Tpa-

KTa.132'144'145'147

[Tonudenonman MeTabOIUTH KOjH C€ Hala3e y MUPKYIAHUju HUCY CI000aHH, Beh cy
Ka0 KOHjyroBaHU JIEPUBATH BE3aHU 3a MPOTEUHE, Ipe cBera 3a andymuH. Mehyrum, adpunu-
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TET Be3MBamba NOJU(EHONA 32 ATOYMUH Bapupa Y OJHOCY Ha BbUXOBY XEMH]CKY CTPYKTYpY.
OnHu UMajy criocOOHOCT yllacKa y TKHBa, HAPOYUTO y OHA e ¢y merabosmcanu. KoHeHrpa-
1Mja MetadoymMTa MmonudeHoia y KPBHO] IUIa3MU M TKUBHMa ojpehyje BUXOBY OHOJIOIIKY
BPEIIHOCT M PACIIOJIOKUBOCT, a T€ BPEIHOCTH MOTY BapUpaTH KOJ pa3IMYUTUX (DEHOTHHX
jemumema. llomudenonn M HUXOBH JEpUBATH CE€ YIIABHOM EIMMHHHINY W3 OpraHU3Ma
myTeM ypuHa U xyudd. [lomudenonu ce u3nyuyjy myTeM OMIHjapHOT TPAaKTa y TyOACHYM, T1ie
Cy U3JIOKEHU JIejCTBY OAaKTEpPHUjCKUX €H3UMa, MOCEOHO P-TIyKypOHHIa3€e, YHjUM JCIOBAHEM
JI0J1a3H JI0 OTBaparma MUKIMYHUX IPCTEHOBA, 00Ujajy ce MambU MOJICKYJIH Kao MTO ¢y (GeHo-
JIHE KUCEJIMHE U XUJIPOKCUIIMHAMATH, a [IOTOM OHU MOTY OUTH HaHOBO pearicopOoBanu. OBaj

BU/JI EHTEPOXEMATHUKe PEariCoOpIMIIje MOXKe JOBECTH 10 MPOAYKEHOT MIPUCYCTBA MoaudeHona

130,144,145,148
y Tely.

IlIto ce Tnye merabomu3ma (PEHOTHUX KHCETMHA, OBaj MPOIEC CACTOjU CE O] BeoMma
Op3e amcopIuje y TAaHKOM IIPEBY, a MOTOM MpaTH UCTE KOPAaKe KOHjyraluje, TpaHCIopTa U
exckpenyje. [{luMeTHe KucenuHe ce y MpUpoau 0OMYHO Hallaze ecTepru(UKOBaHE, Ia je TUME
BUXOBA arcopIilija oTexaHa. PeiMMo u TO J1a y TKHBUMA M TEJICCHUM TEYHOCTHMA YOBEKa
HE TIOCTOje ecTepa3e Koje OM MOTJIe XHAPOJIM30BaTH XJOPOTCHCKY KHCEIHHY, Kako O ce
nobuna kadermHCKa KHCeNHMHA, Ma je Ta peakiuja jenuHo Mmoryha 3axBasbyjyhu LpeBHO]
mukpogiaopu. Ha ocHOBY XeMHjCKHMX OCOOMHA (DEHOJTHHMX KHUCEIIMHA MOTY C€ TPEIABHICTH
BUXOBE MOTCHIHjaHe (hapMaKoJIOIIKe aKTHBHOCTH IN VItro, amu in Vivo edekar dheHomHuX
KHCEJTMHA HajBHIIEC 3aBHCH YIPABO O] HauWHA MeTa0OoJHMCama, KOHIICHTpAIKje Y IUIa3MHi U

145,149,1
TKHBHMA, KA0 U O] CHHEPrHCTHIKHX edexara. > 149120

@DEeHOTHUM jeTUI-CHhUMA CE MTPUITHCY]e MHUPOK CIEKTap aKTUBHOCTH KOj€ Cy TIOBE3aHe
ca CMamemeM pHU3MKa O] HACTaHKAa MHOTMX XPOHHYHHMX 000JbeHAa, YKJbY4UyjyhH KaHLEp,
KapAHOBacKyjIapHe OOJIECTH, XpOHUYHA 3allajbeha U MHOTra JereHepaTuBHa o0osbema. OBe
CYICTaHLIE MOTY YTHIIATH Ha 3[paBJbe€ Ha PA3IMUYUTE HAYMHE: Ka0 CYNCTPAaTH 3a MHOTre
OuoXeMHjCcKe peakiyje; Kao KOGakTOpH WIM HHXUOUTOPU €H3UMCKHX Peaklinja; Kao JUraHIu
JieNyjy Kao aHTaroHUCTH M arOHUCTH henujcke MOBPIIMHE WM MHTpahenujCKuX pelenTopa;
Kao ,,XBaTauu" peakKTUBHMUX WM TOKCUYHUX jEAUHCHA; KA0 KOMIIOHEHTE KOje Mo0o0JbIIaBajy
ariCOpNIMjy W/WIM CTaOMJIHOCT E€CEHLMJaJHUX HYTPUTHjEHaTa; Kao CEJNEeKTUBHU (aKTOpH
pacrta HEKMX TaCTPUYHHUX WM MHTECTHHATHHUX OaKTepHja M Kao CEeJIEKTUBHU HHXHOUTOPU

. 151
pacTa HeKMX IMITETHUX UHTECTUHAIHUX O0aKTepHjCKUX BpCTa. >

Kanma ce roBopu o 3apaBcTBeHUM OeHeduTnma noiaudeHona u PeHOTHUX KHUCETUHA,
OOWMYHO ce y MpBU IUIaH UCTHYE HUXOBAa aHTUOKCUAATHBHA akTHBHOCT. [lopex Tora mito
nonu(eHoNMn AUPEKTHO pearyjy ca MTETHUM CIOO00JHUM paJuKalvMa y OpraHu3My, cMaTpa
Ce J1a MOCTOjU jOII MHIMPEKTHUX MEXaHH3aMa aHTHOKCHUIATHBHOT AENOBama, Kao IITO je
pEeAyKOBamkE OKCHAATUBHOT CTpeca MHXUOUIIM]JOM KCAaHTHH OKCHJa3€ U yTUIajeM Ha mopact
€HJIOTEHUX aHTHOKcHaaHarta. Takohe, Mmerabomm3am moiudeHona uMa 3HavajaH edexar jep
ce MeTadoyuily, Kao mMTO je Beh pedeHo, Ha UCTH HAYMH Kao W Pa3HH KCEHOOMOTHIIM WITH
egporenn xopMonu. lllraBuie, Heku ¢(IaBoHOMAM MOTY JeNIOBaTH Kao HHXUOUTOPH
nutoxpoma P450 u Ha Taj HaumH moBeha OMOJIOMIKY JOCTYITHOCT HEKMX JIPYTUX JICKOBUTHX

135,144-146
CYIICTaHIIH.
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[TomudeHoTHN aHTHOKCUIAHTH CY TIOBE3aHU U Ca MOOO0JBIIAKEM 3IPABCTBEHOT CTambha
cTapuje momyJamuje, yTuay Ha 00JIeCTH Koje Ce jaBJbajy Y TOM MEPHOIY >KMBOTA, ajld U Ha
cam mporec crapema. 12> HeyponpoTekTnBHy aKTHBHOCT BeNMKH Opoj (DEHOIHHX
JjeIubeha UCTIoJbaBa y HEYPOAETeHEPATUBHUM W KOTHUTUBHUM MPOILIECMMA, HHTEPAKIIN]OM
ca HEYpOHCKUM U TJIMjaJHUM ITYTeBHMa, TaKO IITO YTUYY HA €KCIIPECH]y T'€Ha M CIpedaBajy
onymupame hemja. OHM CTUMYIHUITY PETeHEpaIrjy HEYpOHa, CMambyjy OKCHJIATUBHU CTPEC,
cMamyjy omreheme HeypoHa, penyKyjy MoryhHoOCT HactaHka Admxajmepose u IlapkuHnco-
HOBE 0O0JIECTH, YTUYY Ha MMOOO0JbIIAKE TICHXOMOTOPHE aKTUBHOCTH, MaMhema, yuerma, KOTHH-
THBHHUX CIIOCOOHOCTH U MPENo3HaBama o0jeKara. 130.144,155,156

deHonHA jeaMmEHa HMMajy HW3Y3€THO 3HA4YajHy YIOTY KOJ KapIUOBAaCKYJIapHUX
o0oJspema (1mo3HatH ,,PpaHirycku napagokc’ — HU3aK HUBO KapIMOBACKYJIapHOT MOPTAJIUTETa
KOJ MEIWTEPAHCKHUX HapoAa KOjU je y Be3W ca KOH3YMAalWjoM LPBEHHX BUHA U TIOpEI
noBehanor yHoca xpaHe Oorare BHUCOKO 3acuheHmM mactuma). Mcxpana Oorarta mosmde-
HOJIUMAa HMMa Ba3ONPOTEKTUBHE €(PeKTe y HOPMAaIHOM 3]PaBCTBEHOM CTamy, Kao U KOI
XPOHUYHHUX 000JbEHHa, jep MoNU(EHOIN UCTIOhaBajy aHTHOKCUAATUBHY 3aITHTY, CHIKABA]y
KpBHU TPUTHCAK, MHXUOMpAjy arperamnujy TpOMOOLUTA, OKCHAY]y JHUIOMPOTEHHE Maje

ryctue (LDL), cmamyjy uHbmamaTopHe oaroBope, moOoJsbllIaBajy €HAOTENHY (PYHKIH]Y
144,152,157,158
UTII.

AHTUKAHUIEPOTeHH WM aHTUTYMOPCKH edekaT (PeHONHHX jelumbera oriena ce y
CMamelhy OKCHIATHBHOT CTpeca, YKJIamamy KaHIEpOTeHOT areHca, yTHIa)y Ha CHUTHAaJH-
3anjy y henmjama paka, cMamMBamky HalpeaoBama helnjcKor MUKIIyca, IMOJCTHIAY aro-
NITO3€, MOAYJIAIN]H €H3UMCKE aKTUBHOCTH (KaTajas3e, CylepOKCH] TUCMYyTa3e, TIyTaTHOH-S-
TpaHcdepasd, ensuma uroxpoma P450 u ap.), 3amtutn JJHK on myrarena, aktuBaiuju

PA3IMIUTUX CUTHAJIHUX ITYTEBA U KaCKa)Ja.lSZ’lSS‘lSS

Paznuunti nmonudeHonn ydecTBYjy y HpeBeHUUju omrehewma jerpe u OyOpera,
racTPOMHTECTUHAIHUX 00JI0Ba U 03J1e/1a, 000JbeHa OUIIMjapHOT TpaKTa U UpHUTaLMja JKelylla.
Takolje, yTudy Ha II0JM3ak¢ HMYHHTETA U MMajy aHTHBHPATHE H aHTHMHUKpoGHE edexre.' ™

AnTHHH(pIaMaToOpHE OCOOMHE Cy jOII jeAHa O] KapaKTepUCTUKA KOjy HCIIO0JbaBajy
MHora (eHonHa jenumema. [lomudpeHnonu mMajy cnocoOHOCT MHXMOHMpama CUHTE3€ EUKO-
3aHOMJIa KOJU Y4YeCTBY]y y HWH(]IaMaTOpHOM OJrOBOPY, TaKO IITO y MYTY apaxuIOHCKE
KHCEITMHE MHXUOMPA]y €H3UMCKY aKTHBHOCT ocdomunaze Ay, mukinookcurenaza (COX-1 u -
2) u munokcurenaza (LOX-5, -12 u -15), yruuy Ha TpoAyKIHjy NpowH(IAMaTOPHUX
MOJIEKYJIa ¥ TPOUH(pIaMaTOPHY €KCIIPECH]y Te€Ha, BpIle HHXUOUIIN]Y JIerpaHyialuje HeyTpo-
¢ua, a THXUOULIMjOM THPO3UH KHWHA3€ JTUPEKTHO JENyjy Ha ClpeyaBambe HEKOHTPOJIMCAHOT
henujckor pacra u HpOJ‘II/I(I)epaI_II/IjC.ls&lsg Kako je xponnuHa uH(pIamanuja moBe3aHa ca
MHOTMM 00o0JberMa (HeyposiomkH nopemehaju, kaHuep, XpoHHUHE MH(pIaMaTopHe OoJe-
CTH, KapJIuOBacKyJapHa W 000Jb€Ha KOIITAHOT CHCTEMa, MeTaboIMYKd mopemehaju u
roja3HoCT), TO j€ aHTUMH(IAMATOPHU MOTEHIMjal (EHOIHUX JeIU-CHha MOCTaB/EH Y OCHO-

BY TPETMaHa HABEICHHX 3APABCTBEHHX mpobiema. ™
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2.4. OKCUJATHUBHHU CTPEC M aHTUOKCUJATUBHU MIOTEHIMjaJl IEKOBUTUX
ou/baKa

Cno600Hu paduxanu cy aTOMH, MOJICKYJIM WJIA JOHHU Ca JETHUM WJIM BUIIIE HECTIAPCHUX
€JIEKTPOHA Yy TMOCIEN0j OpOUTaNIN, ycieq 4era Cy M3y3eTHO HECTaOMIIHM M BEeoMa Hece-
JNICKTHBHO PEaKTHBHH IIpeMa ApyruM mosekyimma.'*" CioGoane paukaine Meljy mpBuMa je
ornucao M. T'omGepr (Moses Gomberg) mpe Bumie oj jexnor Beka (1900. rogwne, pag o
TPUBAJICHTHOM YIJbeHHKY). %’ JaKko Ayro ce MUCIMIO 1a OHH HHUCY HPHCYTHH Y GHOJOLIKHM
crucTeMuMa 300T BHCOKE PEaKTHBHOCTH M KPAaTKOT BpeMeHa XHBoTa. MelyTuMm, HEKOJIMKO
JelleHrja KacHUje UCIHUTHUBAKE YJIOre CIOOOAHMX paavKalia y OHMOJNOMIKMM IpolecuMa je
y3€lI0 Maxa, TaKo Jia j¢ YCTAaHOBJBCHO JIa CYy OHU YKJbYYCHHU y HEKE IaTOJIOUIKE Mpolece U
crapeme. O Taja je 3Hame 0 CII000HUM paJMKauMa 3Ha4ajHo yBehaHo, ma ce cajia 3Ha Jia
CY OHU aKTHBHH YYCCHHUIIM Y PA3IHUNTHM MPOIECHMA Y )KMBHM OPraHU3MHUMa, ajli U J1a Ce He
MOTY cMarpaTu camo kao omrehyjyhu areHcu, Beh U CTalHM YMHUOIM MHOTHUX HOPMATHHX
dyHKIHja y opranmamy.’® Jery o1 HajIpenU3HIjUX TeUHAIM]a T0jMa CIOGOIHY PajuKal
nao je b. Xanmusen (Barry Halliwell) 1991. rogune u ona riacu: ,,Ciio0ogHu pagukai je Ouio
KOja BpCTa CHocoOHAa 3a HE3aBUCHO TOCTOjarbe W CaIp)KU jeJlaH WM BUIIE HECIapeHUX

. 164
€JIEKTPOHA, TP YEMY j€ HECTIapeHH eJIEKTPOH caM y opOuTanu®.

W3Bopu ci1000aHMX pajuKana MOTYy OMTH €r3oreHe M €HJOreHe Mpupoje. YHyTap
KHMBOI' OpraHu3Ma (€HJIOreHO) CIO0OJHM paJAMKaIM HAacTajy Kao /€0 HOpPMajHOI MeTa-
0onmu3mMa y MHUTOXOHJIpHjama, JEIOBamEM KCAaHTHH OKCHa3e, MEPOKCHU30Ma, HCXEMH]e,
¢baronuroze, WHGIAMATOPHUX TPOLIECA, APAXUIOHATHOT IyTa, (PU3WYKE aKTUBHOCTU U JIp.
Crospammbu (pakTopu KOjU YTHUY HAIPOU3BOAKY CIO000AHUX pajuKalia Cy pa3HH JIEKOBH,
3araljiBauM JKUBOTHE CpEIUHE, TMECTUIMIN, AYBAHCKH WM, PA3IMYUTH THUIIOBH 3padyerma,
MH/TyCTPHjCKH pacTBapadr u 030H. % [Iperiieq HEKMX Peakinja y )KHBOM OPTaHHU3MY, IIe
ce Kao NMpou3Boau (popMupajy ca000qHH paJuKaiy, Ipukazanu cy Ha Cxemu 2.8.

0,+e +H —> HOO 2% H' + 0,

R LH Peaxuyuje nunuone

0, nepokcuoayuje

L' - LOO" Y& [OOH
Haber-Weiss-oge

H,0, peakyuje
Fe2* + H,0, ™ OH- + OH’
Denmonose l
peakyuje
Fe’'+ OH + OH’ OH +e +H"
CAT CAT
H,0+ 0,

Cxema 2.8. IIpezsed peakyuja koje sode popmuparey peakmusHux epcma KuceoHuka (ROS).

Modugurosaro uz Carocho u Ferreira (2013).161 CAT - kamaaasa; SOD - cynepokcud ducmymasa
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Y OWOJOMIKUM CHCTEMHUMA CJI00O0AHM pagukaiud (pPEeakTUBHE BpPCTE) Yy CBOjO]
CTpYKTypu uMajy TpHu ejementa: kuceoHuk (O), azor (N) u cymmop (S), ma pasnukyjemo
peaktuBHE BpcTe Kruceonuka (ROS — ene. ,,reactive oxygen species®), peakTHBHE BPCTE a30Ta
(RNS — ene. ,reactive nitrogen species®) u peakruBne Bpcte cymmopa (RSS — ene. ,,reactive
sulfur species®) (Ta6ena 2.3.).***% Omo mro npencTaBba BEIUKY HPOHH]Y Y YHTABOM OBOM
CUCTEMY jecTe Jia Cy yNpaBO OBHU €JIEMEHTU €CCHIIMjaTHH 3a JKUBOT, aJid 300T (opMupama
CIIO00HUX pajJMKalia MCIOJhaBajy W IITETHA JejcTBa Ha opranm3am. llopem cio0omHux
panukaia, y peakTUBHE BpCTe yOpajajy ce U M3y3eTHO PEaKTHBHU HEPAJMKAJICKU OOJIUIH, Kao
wro cy BopoHuk mepokcuy (HzO,) W opraHcky mepokcumd, cuHrietHH KuceoHuk (10y),

166,167
xumnoxjopua kucenuna (HOCI), o3on (O3), IEpOKCHHUTPUTH, THOJIUA U THOCYI(OHATH.
166,167
Ta6ena 2.3. PeakmugHe 8pcme KUuceoHUKa, a3oma u cymnopa
Peaxmuene epcme Cnobo0Hu paouxanu Hepaouxancku obnuyu
O, ", cynmepokcunnu a"joH pagukan  H,O,, BOJTOHUK EpOKCH
HO'" , xunpokcun paaukain HOCI, xunoxiaopHa KHCEITHUHA
HOQ:, xuapomepokcui paauka HOBYr, xunmo6pomMHa KrceniHa
PeaxTHBHe BpCTE RO, anmkokcu paaukai '0,, cHHIIIETHH KHCEOHHK
xnceonnka (ROS) ROO’, ankuimepoKCHIl paarKa O3, 030H
CO," , yIIbeHIUOKCHTHU paJIHKall ROOH, oprancku nepokcuaun
CO", yribeHMOHOKCHIHU pajiuKal
NO’, a30TMOHOKCHIHH paTuKai NO;", a30TAMOKCHIHU aH]jOH
NO,', a30TIHOKCHIIHU pajHKall NO,", a3oTanoKCHIHN KaTjOH

ONOO’, nepokCHHUTPHT
PeaktuBHe BpcTe

ONOOH, nepokCHHUTpUTHA
asora (RNS)

KHCEMHA
ROONO, ankuni nepoKCHHUTPUT
NOOCI, nutpun xaopua

RS, Timn pagukan RSH, tnon
RSSR, aucyndun
RSOH, cyn¢encka kucennna
RS(O)SR, trocyndonar
(mucyndua-S-MOHOKCH)
RS(0).SR, Trocyndonar
(mucyndua-S-auokcu)

PeakTuBHe BpcTe
cymmopa (RSS)

CnoboHO-paguKalicke peakiyje Cy JJaHYaHe PUPOJIe U cacToje ce u3 Tpu daze: | —
¢daza uaumnmjamnyje, |l — dpasza nponaramuje u Il — dpaza repmunanuje (Peaxyuje ]-10).168

| — ¢pasa unuyujayuje RH->R+H (1)
R+ 0, - ROO (2)
2 ROOH - ROO + RO + H,0 (3)
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Il — ¢haza nponazayuje R+ 0O, » ROO (4)
ROO + RH — ROOH + R (5)
RO + RH - ROH + R'(6)
I — ppaza mepmunayuje R + R — R-R (7)
R + ROO — ROOR (8)
ROO + ROO — ROOR + 0, (9)

AHTHOKCHJIQHT + paJMKal — pelyKOBaHU OOJIMK pajukana +
OKCHIOBaHU 00,MK anTHOKcHmanTa (10)

HeratuBHa cTpana cio00JHUX paJuKaia CBaKaKo jeCTe HBHXOBa BEJIMKA PEAKTHBHOCT
npeMa CBUM Kjlacama MpUMapHUX OuomMolieKysa (MPOTEUHH, YIJbEHH XUAPATH, JHIUIA U
Hykienncke kucenune).*'* Onu Mory pearoBatu ca apyrum cTaGHIHAM MOJEKY/IMMa Ha
OpojHEe HaYMHE W PAa3IUYUTHM TUIIOBMMA PEAKIIMOHUX MEXaHH3aMa, Kao mTo cy: 1) 1oHupa-
€ CJICKTPOHA Tj. PEAYKOBAkE paguKaia, U MPUMamke EICKTPOHA Tj. OKCHIOBAE pajJuKaa,
2) mpey3uMame BOJOHHKA, 3) peakiuje aauuuje, 4) peakiuje caMOyHUIITEHA, 5) TUCIPO-
OpLHOHKCAe paguKana. - Kao nponsBoxy oBuX peakiuja noGujajy ce apyre spere ROS,
RNS u RSS umja ce peakTMBHOCT MoBe3yje ca HACTAHKOM MHOTHX O30MJbHUX aKyTHUX U
XPOHUYHHUX 000JbeHa. Heka o1 BUX Cy pa3HU THUIIOBH MAJMTHHUX 000JbeHa, WH(IaMaImje,
pPEyMaTOUJHN apTPUTHC, HEypoJolKka obosbemwa, mopemehaju y pamy jerpe u OyOpera,
KapauoBacKynapHa o0oJbema, qujaderec, AnmxajMepoBa u [lapkiuHCOHOBA 00JIECT, CHHIPOM

ayTOMMyHe Je(uUHjeHImje, I MHOTa ApyTa oGomersa. '™ '
[IpookcupaHTH U3
daronuTu sCxpatie
MuTOXOHpUjaTHO Kcantun
fucaee aigaasd GSH cucrem !
Hpyru SOD, CAT

MeTab6o/iM3aM

U3BOPU
apaxu/0HCKe KUCeJnHe

MOKCUAAHTH
\ CJ1060HY paJVKaIH AHT

Y

ROS XenaTtopu
AHTHOKCHUJAHTHU reoxkha
OKCHJATHBHH 13 XpaHe KoMnoHeHTe

Cauka 2.14. PasHomedca usmehy peakmusHux 8pcma u aHmuokcudaHama in vivo.
Modugukoearo u3 Halliwell (2008).173
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Pa3zjior 3a 0BaKBO [e/IOBambe CIOOOAHUX paAJMKANa JICKH Y HACTAHKY M Pa3BUTKY
npoiieca Ha3BaHOT OKCUOAMUGHU cmpec Y OPTaHU3MY TIPH HapyIIaBamky PEIOKC XOMEOCTa3e
y henmujama, OZHOCHO cTama Kaja MPOM3BOJHAa OBHX PEAKTHBHUX BpCTa HaJBIaJa Mexa-
HHU3ME of0paHe opraHm3Ma.'” ['eHEpanHO, Y OPraHH3My IOCTOjH YPABHOTEKEH CHCTEM
MPOJYKIHje cIOOOMHUX pajrKaia U aKTMBHOCTH aHTHOKCHUIAHATA, jeAWbCHA KOja IEIyjy
CYIPOTHO CJIO0OTHUM paguKalinMa, IPH YeMy PEaKTHBHE BPCTE MCII0JbaBajy CBOje KOPHUCHE
0coOMHE, JOK Cy HeraTHBHe mocienuue y Hajseliem neny peaykosane (Cuuka 2.14.).1%°
Jlakje, yKOJIMKO C€ YCIOCTaB/beHa PABHOTE)KA HAPYIIH, OWIIO XHMIEPIPOMYKIIUjOM CII000-
aHUX paaukana (Hapounto ROS), OO CMamkeHOM KOJWYMHOM M aKTUBHOIINY aHTHOKCH-

. . . 161
JaHarta, y heJII/I_] aMma C€ jaBJba)y CUMIITOMH OKCUAATHUBHOI' CTpECaA.

dakTopu HaCTaHKA OKCUIATHBHOT cTpeca y hemujama )KUBOT OpraHu3Ma Cy:

- moBehaH HMBO CHIOTCHHUX M €r30TCHUX jeNbCHA KOja yiia3e Y MPOLEC ayTOOKCH -
narje nmpaheH mpou3BOIHOM CIIO00THUX PaJHKAIIA;

- CMamCHe Pe3ePBU aHTHOKCHUIaHATA MaJle MOJICKYJICKE Mace;

- WHAKTUBAIlMja aHTHOKCUIATHBHUX CH3MMA,;

- CMameHa MPOU3BO/Iba AHTHOKCHIATUBHIX €H3MMa U aHTHOKCHIaHaTa MaJjie MoJie-
KYJICKE Mace;

. 163
- KOM6I/IHaHI/Ije JIBa UWJIM BUIIC IIPETXOJHO HABCACHUX (I)aKTOPa.

Kako cy peakiuje cmo0OqHMX pajyKalia JIaHYaHEe MPHUpPOJE, ITO 3HAYM Ja Mpoma-
raiyja ycJIoB/baBa HACTAHAK CEKYHJAPHUX paguKalia KOju Jajbe CTYNajy Yy KacKaJHe
peaknuje (T3B. CHHAPOM ,,3a4apaHor Kpyra*), To je 6opba mpoTuB pa3BHjamba OKCUIATUBHOT
cTpeca y henmjama on m3y3eTHOr 3Hayaja. ¥ TOj OopOM KpylHjaidHy yJIOTYy UMajy, Trope
MOMEHYTH, anmuoxcudanmu. OHU cy aedunrcanu on ctpane Beh nmomenyror b. Xanusena,
MO3HATOT Hay4YHHKA y 0OJACTH OKCHUIATHBHOT CTpeca, Kao ,,CYNCTaHIe KOje OJJIaxy, MpeBe-

HUpAjy MIH yKITarbajy OKCHAATHBHO omTehere Ha [HbaHoM MoeKyy*. '®

Jlakie, aHTHOKCHIAaHTH JIeTY]y CYMPOTHO jeAUmCHIMa KOja M3a3UBajy OKCHUIATHBHU
cTpec — mpookcuaanTuma. W 3ancra, aHTHOKCHIAHTH JIeTy]y TaKO IITO:

- WHXUOWpA]y peKalyje OKCHIaIMje y KOjuMa ce MPOAYKY]y CIOOO0THU paauKan
(MIpeBEHTUBHU OKCH/IAHTH);

- crmpedaBajy Mpormaraiujy JaHYaHUX peakiifja ayTOOKCUIAITH]e;

- JIelyjy Kao ,,XBaTauu'* CHHTJIETHOT KUCEOHUKA;

- TOCTOjH CHHEPTU3aM ca JAPYTUM aHTHOKCHIAHTHMA,

- Kao PeNyKIMOHH areHCH MPEBOJIC XUIPOIIEPOKCHIE Y CTAOUITHA jeIUHEIha;

- XeJarupajy MeTalHe MpooKcuAaHTe (JepuBate reokha u Oakpa) u mpeBoje UX y
CTaOWIIHE IPOU3BO/IE;

. 161
- MHXUOMpajy MPOOKCHUIATUBHE €H3UME (HIIP. JIMITOKCUTEHA3e). 6

Hajpaxxamja ,,mocrmequma® nemoBama aHTUOKCHJIaHATa jeCTe Ja, HAKOH peakiuje ca
MITETHUM CJIO00THUM paguKalIoM, J10J1a3u 10 popMupama HOBOT pajlKajia KOjH je CTaOuiIu-

30BaH UHTPAMOJICKYJICKUM BOJOHUYHHM BC3ama, pGSOHaHI_[I/IjOM Ui JaJbOM OKCI/II[EII_[I/I‘].OM.l64
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[Tocroju BuIIE TIOENIa AaHTHOKCUIaHATA M AHTHOKCHIAHTHUX CHCTeMa. JelHa O]l lhUX
je Ha OCHOBY MeCTa CHHTE3e, Ia Pa3JIMKyjeMO CHIOTeHE (CHHTETHINY C€ Y OpPTaHWu3My) U
ersoreHe (y opraHu3aMm ce YHOCE MCXpaHOM) aHTHOKcHaaHTe. J[pyra mojena mojapa3yMeBa
HAuWH JIeIOBamka aHTHOKCHJAHATa, TAaKO Ja IOCTOje AHTHOKCHJAHTH Ca IMPEBEHTHBHUM
JIeJCTBOM KOjU CIPEYaBajy peaklyje MHULHMjalfje Y PaAUKAJICKUM JIAaHYaHUM peakiyjama u
AHTHOKCHJIAHTH KOjH JIeNyjy Yy a3y mporaraiuje u MpeKuIajy JJaHdyaHy peakiujy cIo00IHuX

163,174
paauKana.

Haj3navajHuja moJiena aHTHOKCUJAHTHUX CHCTEMA Yy OPTraHU3MY jeCTe Ha JIBE BEJIHKE
rpyre — eH3UMCKE U HECH3MMCKE aHTHOKCHJIaHTHE chcTeMe. EH3MMCKH cucTeMu ce cacTtoje
O]l TIpUMapHE M CEKyHJapHE eH3UMCKe ojOpaHe. EH3uMmcka oOyxBara 4eTUpPH H3Y3ETHO
3Ha4yajHa eH3UMa KOjH cIipeyaBajy (opMUpame CIO00IHUX paJnKalia UM UCTE HEYTPAIHIIY:
karanaza — CAT (karanusyje npeBol)eme BOIOHUK MEPOKCUIA Y BOJIY M MOJEKYJICKH KHCEO-
HUK), cymepokcu nucmyrtaza — SOD (mpeBoau CynepoKCH]T aHjOHE Y BOJOHHK IEPOKCHI,
KOJU Ce€ CYIICTpAT 3a KaTajiazy); TIyTaTHOH pelayKTas3a (KaTalu3yje PeayKIUjy OKCHIOBAHOT
TJIyTaTHOHA) U CEJICHONPOTEUH IIIYTaTHOH MepoKcuaasa (penykyje nepokcunae). Heensumcka
AHTHOKCHJIATHBHA 3alITHTa OOyXBaTa pa3JIMYMTE CHIIOTEHE AaHTHOKCUIAHTE, Kao IITO CY
Butamunu (A, E, L], u npoButamun A), koer3zum Q (YOUXUHOH), menTuau (TJIyTaTHOH), a30-
THa jeumbemha (MokpahHa KUCENMHA) U Ipyra jeaumema (andyMmuH, TpaHchepuH, GepuTuH,

161,166
XeMOTJIOOUH, OMITNPYOUH, XUCTHIHH UT/L.).

Wako eHIoreHN aHTHOKCHIAHTHH CHCTEMH MMajy W3Y3€THY aKTUBHOCT, OHH HHUCY
JIOBOJPHU Y OJp’KaBamkby HHUCKE KOHIICHTpAIMje CIOOOJHUX paJuKaia, Mma je TOTpeOHO
noTnoMohr aHTMOKCHAATUBHY OJIOpaHy YHONICHEM AaHTHOKCHJIaHaTa IyTeM HCXpaHe. Y
OKBHpY OBE TpyIe er30reHMX AaHTHOKCHJAHATa PA3NIUKYjy C€ jeIumbermha M3 MPUPOIHHUX
n3BOpa (IPUPOIHM AHTHOKCHUIAHTH) M OHA CHHTETHCAHA y JIaDOpaTOPHjCKUM YCIOBHMA
(CHHTETHYKU aHTHOKCUAAHTH). Y NPHUPOJIHE aHTUOKCHJIAaHTEe ce, opesa Beh HaBeeHUX BUTa-
MUHa, yOpajajy U (eHOJHA jeAuema OMJBPHOI MOpeKia, Kao ITO Cy (EHOIHE KUCENIUHE,
(dnaBoHOMM U BHUXOBH JiepuBaTH. HajeukacHUjM CHHTETUYKN aHTUOKCUIAHTHU CY OYTHIIXH-
apokcu tonyeHn (BHT), 6yrunxuapokcu anuzon (BHA), npornun ranar (PG) u tepiijapau
oyrmwxuapo-xuHon (TBHQ), a majuemhe ce xopucre kao momany mpexpaMOCHHM IPOH-
3BOJIMMA Kako OW ce CIPEUYMII0O CMameHke KBAUTETa XpaHEe yCJell JeNIoBama CI000THUX
panuKkaia ¥ HacTaHKa JIUMHIHE TEPOKCHIaIlje, O4yBaia CBE)KWHA, HYTPUTHUBHA BPETHOCT,

YKyc 1 60ja ¥ IPOLYKHO POK Tpajara HamupHuIa. ®

deHonmHa jeaumema (C MOCEOHMM HarjackoM Ha (raBOHOMZE) MOTY Ja cIpede
omrehema HacTana JejCTBOM CIOOOIHMX paJMKajia PasIdUTUM MEXaHU3MHMa: JUPEKTHO
pearoBame ca ROS, akTuBaIja aHTHOKCUIATUBHUX €H3MMa, XeJaTalldja MeTaja, pelyKiuja
a-Toko(epus paaMKaia, WHXUOMIIMja OKcHasza, yOnaxkaBambe HUTPO3aTHBHOI CTpeca,
noBehame KoauynHe MokpahHe KucenuHe, moBehame aHTHOKCHUAATHBHUX OCOOMHA HUCKO-
MOJIEKYJICKHX aHTHOKCHIaHaTa.'"? AHTHOKCHIATHBHA aKTHBHOCT ()JIABOHOWIA 3aBHCH IIPBE-
HCTBEHO OJ1 KoH(urypanuje (TuraHapHa CTpyKTypa (eHoja 103BOJbaBa KOH]yTralujy M
JIEOKAIM3aI]y eJIeKTPOHA, Ka0 U Pe30HAHITMOHM edekarT), 3aTuM oJ Opoja u monoxkaja OH
rpyna y MOJEKyly M OJ HpucycrtBa aoaaTHux ¢yHkiuoHamHux rpyma (C=C wmm C=0).
Jlaknie, Haj3HauYajHHje CTPYKTYpHE KapakTepucTHKe (1aBoHOMAA MOTpeOHE 3a e(puKacHy
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peaknujy ca cio0oIHUM pamukaiuma cy: 1) opmo-muxuapokcu nonoxaj OH rpyma Ha B
npcTeHy (raBoHOMA 3a JIEJOKAIM3alN]y €IeKTPoHa; 2) 2,3-1BOCTpYyKa Be3a Y KOH]yramuju
ca 4-okco rpynom Ha C mpcTeHy 3a JeloKalu3alnujy elekTpoHa ca B mpcrena; 3) xumpo-
KCUJIHE TpyIie Ha mojoxajyma 3 u 5 Ha A npcreny omoryhaBajy cTBapame BOJOHUYHHX Be3a

135,142,175,176
ca okco rpymnom (obenexenn Ha Cxemu 2.9. Ha IpUMepy KBEPILIETHHA).

IlIto ce mupekTHe peakiyje ca cIo0OJIHUM paguKaiuMa THde, (pIaBOHOUIU NENY)y
Kao ,,XBaTayW'‘ pPEaKTHBHUX BpPCTa 3axBa/byjyhW XHIPOKCHIHUM Trpylnama Yy CBOjoj
CTPYKTYpH. B mipcTeH y (UIaBOHOMIIHO] CTYKTypH TOCeOHO je 3HayajaH 3a oapehuBame
CIIOCOOHOCTH ,,XBaTama‘* ciao00oaHuX pamukana. Jlobpa ocobuna (maBoHOMIA je 1a, HAKOH
peakimje ca jeAHUM CIOOOJHUM PATUKAIOM, HAcTalu (IIABOHOWIHU pPaIuKal MOXe
HEYTPaJIKMCATH jOUI jeJHy PEaKTUBHY BPCTY IPH YeMy HacTaje CTa0uiiHA CTPYKTypa XWHOHA
(Cxema 2.9.).*? AnTHOKCHIATHBHA aKTHBHOCT MOKe OWTH yBehaHa IOIMMeEpH3aLiHjoM
¢dmaBoHOMAA (T0OMjare KOHICH30BaHUX TAHWHA WIIU MTOJIMMEPHUX KaTEXHHA).

Cxema 2.9. HeonxodHe cmpykmypHe kapakmepucmuke ¢21a80HoUda U MexaHusam dupeKkmHoz
176

,X8amarba “c10600HUX paduka/a (keepyemuH)

ITopen Beh HaBeneHOr MexaHM3Ma AaHTHOKCUAATUBHOT JleJIOBamba MoaudeHona aupe-
KTHHUM ,,XBaTamkeM'* cI000IHUX pajanKaia, Ha3BaHor jomr 1 HAT mexanuzam (ewe. ,,hydrogen
atom transfer” — quUpeKkTaH MpeHOC aToMa BOJOHHUKA), ITOCTOj€ JOII JIBa MEXaHU3Ma KPYLU-
janmHa 3a nenoBame nonudenona, a To cy SET Mexanuzam (ewe. ,,single electron transfer —
npeHoc jeaHor enekrpona) u TMC mexanuzam (ewe. ,.transition metals chelation” — xenara-
[[Mja Mpesla3HuX MeTalla) Yhje Cy peakluoHe ocHoBe npukazaHe Ha Cxemu 2.10. Y HAT
MEXaHU3MYy JIeIoBama JI0JIa31 10 XOMOJIUTHYKOT packuaama OH Bese, mpu ueMy BOJOHHUK
npenasu Ha cio6oauu pagukai (R’) koju tako o6usa Heyrpamucan (RH). V SET mexanusmy
noJu(eHoN JOHUpa eIeKTpoH ciobonHoM paaukany (R') u ¢dopmupa ce eHepreTcku 3HaTHO
crabuianju aHjoH (R) u paaukan-kaTjoH moiaudeHoa Koju je Bpiao mMano peaktuBan. 1TMC
MeXaHu3aM TojpazyMeBa MoOryhHOCT mojMdeHona ga CTBapajy CTaOWIHE KOMILIEKCE ca
Mpena3HuM MeTajlnuMa KOjU MOTY HW3a3BaTh OKCHUATHBHH CIpec.175 Y HAT wmexanuszmy
HacTald (PEHOKCHUJI paJuKall je M3Y3€THO CTaOWIM30BaH JENIOKaIM3alljoM HECIapeHor
€JIEKTPOHA Y apOMaTHYHOM IIPCTEHY, IITO JaJhe BOJM Ka peakiivjama TepmuHaiuje. Takohe,
CYICTUTYEHTH Ha apOMAaTUYHOM IPCTEHY MOTY YTHLATH Ha CTa0MJIHOCT M CaMHM THUM Ha

157
CIOCOOHOCT aHTHOKCUATUBHOT JIeJIOBama (peHoa.
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Ar

OH

3. TMC

Cxema 2.10. Mexanusmu (HAT, SET u TMC) anmuokcudamugHe akmugHocmu n0/zu¢eH0/zal75

Kana ce roBopu 0 aHTHOKCHJATUBHO] aKTUBHOCTH (DEHOJHHX jeIMb-erha, Hajuenthe ce
Kao MpuMep y3uMajy (IIaBOHOWAM, Kao HM3y3eTHO MOhHM aHTHOKcHIaHTu. Humra mame
aKTHBHE Cy U (DEHOJHE KUCEIHMHE W HHUXOBH JaepuBatd. OBa Tpyna jeaumema NpeacTaBiba
u3y3eTHe xenupajyhe areHce u ,,xBaTauye cJI000JHUX pajuKana ca NOCEOHUM apUHUTETOM

3a CYIICPOKCU aHjOHe, TEPOKCUIT U XUIAPOKCHUII paduKaJIC U HepOKCI/IHI/ITpI/ITC.161

Xenupajyha ciocoOHOCT (EHOTHUX jeAUHEHa, ONET ce UCTUYY (IAaBOHOUAM, UMA U
CBOJY ,,KOHTpaBep3Hy* cTpany. [lox onpehenum ycinoBuma, GpraBOHOMIU, aJlM U MHOTH IPYTU
TAaKO3BaHU AHTHOKCHIAHTH, MOTY YTHUIATH Ha OKCHIAIM]y APYTHX CYICTaHIH W TaKo
JIeIoBaTH Kao npookcudaumu. Kao mro je Beh mo3HaTo, MPOOKCHAAHTH CYy JeAUEHa Koja
WHIYKY]Yy OKCHJATHBHH CTpeCc Tpeko (opMHUpama PEaKTHBHUX BPCTa WIM HHXHOMpama
(GyHKIMje aHTUOKCUAATUBHUX crcrema.' " Nako j€ MPOOKCHIaTUBHA aKTUBHOCT IOBE3aHa
ca co0OJTHUM pajJMKaiMa, JI0Ka3aHO je J1a U HEKU aHTHOKCHUIAHTU MOCEAYjy MPOOKCHAA-
TUBHE 0CcOOMHE. Y TOj IPYyIH Cy ce HallIi U (IaBOHOUAM U Jipyra (peHonHa jeaumema. OHU
JIeNyjy Kao MPOOKCHJAHTH Y MPHUCYCTBY Ipela3HUX MeTana, Kao mTo cy reoxhe m Gaxap,
TaKo LITO UX PeAyKY]jy U noBehaBajy lUXOBY CIOCOOHOCT /1a (OpMHPajy CI000AHE pauKaie
3 mepokcna.’’’ JIMpeKTHA MPOOKCHIATHBHA aKTHBHOCT (hIABOHOWA je KOHIICHTPAIHOHO
3aBHCHA, ajJM je M JUPEKTHO MPOIMOPIHMOHAIHA YKYMHOM Opojy XUIAPOKCHIHHMX Tpyna y
MolieKkynny ¢riaBoHouzga, nmoceOHo Ha B mpcreny. Behu Opoj OH rpyna yruye Ha Behy
MIPOU3BO/IY XUIPOKCHI paaukana y @eHTOHOBO] peakiuju. J{pyrin HaunH MpOOKCHIATHBHOT
nenoBama (hIaBoHOUAA jecTe OKcHaaruja ca (JIaBOHOMIHUM (DEHOKCHI paJuKaioM, KOju
NpeJCTaB/ba KPajibll MPOM3BOJ Y TPOLECY ,,XBaTama™ CI000AHMX pagukana. DeHoKcuI
panukai; MoXke OMTH TMOJABPIHYT /ajb0] OKCHIAIMjH 10 (DIABOHOMJHOI XMHOHA KOJH MOXKeE
o6utn crabwinzoBaH. MehytuMm, ¢GeHOKCHUIT paauKai, Yy HPUCYCTBY BEJMKE KOJIWYHMHE
npenasHuX MeTaja, MOXKe CTYIHTH y UHTEPAKLIU]y ca MOJICKYJICKUM KHCEOHUKOM CTBapajyhu
XUHOH W CYINEpoKcua paaukai-aHjoH (Cxema 2.11.). Jlpyrm BUIOBH TPOOKCHIATUBHOT
nenoBama (praBoHOMIA Cy HHXOBA OKCHJAINM]a MEpOKCHa3amMa, OKCHIallhja HUCKOMOJE-
KyJapHUX aHTUOKCHJIaHATa U TUPEKTHO omTeheme IIHK.142‘172’177‘178
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142,176

Cxema 2.11. [IpookcudamusHa akmusHocm ¢1agoHouda

®dnaBoHOMU U APYTU (PEHOJIM HE MOT'Y Ce IocMaTpaT caMo Kao aHTUOKCHJIAHTH, jep
M3a3MBajy U LITETHE e(eKTe y OpraHu3My, ajid UMaK BUXOBU IPOOKCUIATUBHU €PEKTH HE OU
TpebaJio J1a ce 03Haue Kao TOKCUYHU. IIpookcuaaTuBHu eexar Moke OUTH U MIO3UTUBAH, jep
MaJla J103a OKCHJIATHUBHOI CTpeca Moke noauhu HUBO cUrHanu3anuje henmja, aHTHOKCH-
JaTHBHE OJOpaHe M KCEHOOMOTHMYKHMX CH3MMa, IITO BOAM JO CBEYKYIHE 3amTuTe henuja
(mocebHO y ManurHUM cTamuMma). CBakako je y HaAyYHOM CMUCIY HEOMXOAHO YTBPAWUTH
ONITUMAJTHY KOHILIEHTPAIM]y OBUX jeAMIbEha Kako O Ouiam y MOryhHOCTH Ja MCIOJbe CBE

. 142,161,17
CBOj€ MMO3UTUBHE e(eKTe y MOTIIYHOCTH. ' oL.179

2.5. JlekoBUTe GU/bKE KAa0 U3BOPH aHTUMHKPOGHHX CYNICTaHLU

MukpobHe uHGEKIje TMpeacTaB/bajy BEIMKH MpoOieM MOJEpHOr ApYIITBA.
ITocTojanocT OGakTepHja y OKpYKEHhY M HBHUXOBAa HMHTEpAKIMja ca JbyluMa CYy KIJbYyYHH
¢dakTopu paszBoja BehuHe MHpEKIHja U Gomect.'® U ¢ynranHe uHdekuuje cy jegaH of
YeCTUX U 3HAYajHUX MpoOjeMa MOBE3aHUX ca CBAKOJHEBHUM XXHBOTOM. TOKCHYHOCT KOjy
OHE WM3a3WBajy y BEIMKO] MEPH MOXE YTHUIATH Ha 3/IpaBjbeé W HOPMATHO (DYHKIIMOHUCAHE

181
opranmsma.’®

Otkpuhe antubmotruka nenuumiauHa y XX Beky (1928. ronuue), aHTUMHKOTHKA
ambporepunmHa b (1956. rogumHe) W 3HauajaH Hampelak y pPa3BUTKY AaHTUMUKPOOHHX
CYIICTAHIIM U TpeTMaHy MHQEKIH]ja JONPUHENN Cy O4yBamy JbYACKOr 3/paBiba. Melhyrum,
npoayXeHa ynorpeba aHTMOMOTMKA M aHTMMUKOTHKA JIOBEJa je A0 aJanTaluje MHUKPOOop-
raHu3ama, ITO je pe3ylATHPaJo I0jaBOM pe3ucTeHTHocTu (ewe. ,,multidrug resistance” —
MDR), 0HOCHO OTIIOPHOCTH MATOTEHA Ha JIeJI0Bakhe aHTUMUKPOOHOT areHca. Hajmo3Haruju
W, yjeIHO, HAjOTHOPHHUjH ciydaj pe3ucreHTHOCTH je MRSA (MeTMIMIMH pe3UCTeHTHH
Staphylococcus aureus) koju u3a3uBa 030MJbHE HH(DEKIH]jE, TOCEOHO Yy OOJHUYKHUM yCIOBHU-
Mma. [Topen Tora, parimoHaATHMM JU3ajHOM JICKOBa HE T0OHja ce Oarn yBek e(puKacHO aHTUMHU-
KpoOHO cpenctBo. Mako je cam nu3ajH Jieka ycCIellaH, IeaBajio ce aa MpeaBuleHa aHTUMU-
KpoOHa aKTUBHOCT Yy J>KMBOM OpraHu3My Oyae MHHHMAaJHa, BEPOBATHO 300T CIIOKEHHUX

CHCTeMa Ipey3HMarba arenca of crpane hemmja. 3%
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N3 mnaBemeHux pasmora je morpeba 3a HOBUM, e(PUKAaCHUM aHTUMHUKPOOHUM
jeqMbeluMa JIoBela 10 CBEOOYXBaTHjer M TeMEJbHUjer MpoyJyaBama MPUPOIHUX HU3BOPA, Y
PBOM peay, NpoydyaBamkha AHTUMHKPOOHE AKTUBHOCTH JIEKOBUTHX OWJbaKa, HHUXOBHX
€TapCKHUX yJba, CKCTPaKaTa U M30JIOBAHUX jeANCHA. BHIbKE MOCeyjy CIIOCOOHOCT CHHTE3E
IIMPOKOT CHEKTpa jeubema Koja, u3Melhy ocrajor, uMajy ylory y 3allTUTH OWJBKE O]
natoreHux nHgeknuja (GUToaICKCHHN — aHTAMUKPOOHE KOMIIOHEHTE Koje 3axTeBajy de novo
eKCIPEeCHjy eH3MMa YKJbYUYEHUX y IBbUXOBY OMOCHHTE3y HAKOH JEJIOBama IMaTOTeHOI areHca,
(OUTOAHTHIIMTIMHA — HUCKOMOJICKYJIapHE aHTUMHUKPOOHA jeIMbEha MPUCYTHA Y OUJBIU TIpe
Haraja maToreHa WM Cy MPOJYKOBaHHM HakoH MH(pekiuje camo o Beh moctojehux more-
Kyna).182 Jom on nmaBHWHA, y TpPaAMIIMOHAIIHO] MEAMIIMHH OpOJHMX HaApojJa IMO3HATO je
AHTUMUKPOOHO JIEJIOBakb¢ MHOTUX OHMJBHUX BpCTa Ha JbYJCKH OpraHM3aM, HIIP. OOCHIbKA
(Ocimum basilicum), opurana (Origanum vulgare), pysmapuna (Rosmarinus offinicalis),
xanduje (Salvia officinalis), Tumujana (Thymus vulgaris), 6enor nyka (Allium sativum) u
nepuryHa (Petroselinum crispum). OBe OusbKe Cy, YCTBapH, YHHHIIC CBAKOJHEBHY aHTHUMHM-
KpOOHY ,,Tepanujy*, jep Ccy ce KOpUCTWiIEe y OOJNUKY YajeBa, ajll M Kao 3a4WHU jelluMa.
JIekoBUTO OWMJbE JI0OaTO XpaHHW, HE caMO IITO MOOOJbIIABA caM YKYC M OCTajie OpraHoJie-
NTHYKEe 0coOuHe, Beh U cripeuaBa pa3BHjamke MHUKPOOpPTraHW3aMa y HAMUPHHIIAMA, a TUME U
BUX0BO KBapeme.'®® AHTHMHKpPOOHA aKTHBHOCT MHOTHMX OHJBHHX BpCTa (y OGJMKY eKCTpa-
Kara, uH(py3a, IEKOKTa, ETApPCKHUX YJba), KA0 U jeU-EHha N30JI0BAHUX U3 OMJbaKa, j€ HAydyHO
notBphena. [IpenHocT kopumhema OBHUX Ipemapara M jeIUmCHa y TEPareyTCKe CBpPXE je
yIpaBO y TOME LITO OHU HE HMCIOJbaBajy MpOIpaTHE HEXeJbeHe eeKkTe Koju cy Hajuerrhe
MOBE3aHU Ca CHHTETUYKUM XeMHuKaldjama. Takohe, joll yBeK HHje JOKyMEHTOBaHa I0jaBa
PE3UCTEHTHOCTH MMKpOOpraHu3ama Ha (QuTOIpenapaTe, HajBepOBaTHHjE 300T HHXOBOT

1
BHIICCTPYKOI' MCXaHU3Ma ACJIOBamkbA. 80

Axko ce Qokycupamo Ha OakTepujcke HH(EKIHje, TOCTOje Ba OCHOBHA THUIIa aHTHOA-
KTEPUJCKOT' JIeJIOBama CYICTAaHIU, a TO Cy OAaKTEpULUAHO M OAKTEPUOCTATCKO JIEIOBaHE.
bakrepunniHa aKTUBHOCT KapaKTepuIle c€ HWPEeBEep3MOMIHUM oOmTehemeM BUTATHUX
henujckux CTpyKTypa, A0K OaKTEepUOCTAaTHIIM 3ayCTaBJbajy pacT U pa3MHOXKaBambe OakTepHja.
OBu e(heKTH YCIOBJbEHU Cy KOHIEHTPALMjOM M YCIIEIIHOM HMHTEPAKIMjOM aHTHOMOTHKA ca
[IUJbAaHUM MECTOM JIeJIOBama, JOK MPUCYCTBO TEXE MPOITYCTJHUBOT JIUIOMOINCAXAPUIHOT
cinoja (LPS) y henujckom 3uny ['pam-HeratuBHux Oaktepuja (y ogHocy Ha ['paM-Tio3UTHBHE

. 184
rae LPS u3ocTaje) moxke 6utu hakTop CMamEHOT JIeJIoBamkha aHTHOMOTHKA. 8

VY ¢durojenumema Koja HCIOJbaBajy aHTUMUKPOOHE edekTe yOpajajy ce TeprneHOU I,
ATIKATIONIH, JICKTHHH, MOJHIICIITHIN U PasiuduTe Tpyle PEHONTHNX jelimbemha. > Y 0qHOCY
Ha CBOjJy XEMHJCKY CTPYKTYpY, OBa jelMIb€Hha HCIO0JbaBAJy IIMPOK CIEKTap MeXaHHW3aMa
aHTUMUKPOOHOT jenoBama. OCHOBHM MeXaHU3MH aHTHOakTepujckor nenoBama (Cruxa
2.15.), xoje moceyjy CHHTETHYKA U (PUTOjeANHEHA CY:

1. Unxubuyuja cunmese henujckoe 3uda. I'pyna aHTHOMOTHKA JeNTyje Ha CIIpEeYaBambe
CUHTE3€ MENTUIOTINKAaHa IPUCYTHUX caMoO y OaKTepHjcKuM henujckuM 3u0BuMa, henujcku
3UJI0BH TIOCTajy clabWju W Ha Kpajy nomasu g0 jm3e hemmje. IlITo ce Tuye cioxeHoOr
henujckor 3uza rJbUBa, MeCTa Ha KOj€ aHTUMUKOTHUILM JINTY]y Cy XUTHHU U TNIYKaHH U TPOIIEC
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BUXOBE CUHTE3E, Y3POKYjYhH CMameme CTPYKTYPHOT HHTETPUTETA H OCMOTCKE CTaOMITHOCTH
henuje maToreHux ribHUBA.

2. Owmeheme henujcke memobpane. I'pylia aHTAMUKPOOHHUX areHaca Jiejyje Tako IITOo
yrude Ha noBehame mponycTipiBOCTH henujcke MemOpaHe OaKkTepHje WK TJbUBE, CMAhCHE
nponayknuje ATP-a, nenonapusanujy MeMOpaHCKOT TOTEHIMjaia, yCcloBJbaBajyhu m3mazak
henmjckor cazapkaja y croJealimy cpeauny. Behnna antudynrannux areHaca aenyje Tako
MTO MHXUOMpa OWocuTEe3y eprocrepoia (TIaBHOr crepona henwjcke MeMOpaHe IJIECHH U
KBacarla) Wik JUPEKTHO HHTEparyje ca eprocreposioM y hemmjckoj MeMOpaHu ribuBa

3. Uuxubuyuja cunmesze HyKkieuHckux Kuceiura. bpojHM aHTHOMOTHLIM YTHYY Ha
npouec cunreze [IHK y dasama permnmkanuje u TpaHCKpunuuje y MuUKpoorpanusmy. OHu
WHTEparyjy ca JBa Kjby4yHa eH3uma y 6aktepujckoj henuju, JJHK rupazom u JJHK Tomouszo-
MepasoM |V u naxubupajy eH3uMCKH IyT cuHTe3e (ponata y Oakrepujckoj henuju.

4. HUuxubuyuja cunmese npomeuna. CTpykTypa pubo3oMa y OaKTEpH]jCKOj
npokapuoTckoj hemuju (70S) yrude Ha CeIEKTHBHY TOKCHYHOCT HEKUX aHTHOMOTHKA KOJH Ce
Mory Be3atu Ha 30S mimu 50S momjenuHUIly puOo30Ma M3a3uBajyhu MPEeKua TpaHCIanuje U

180,186,187
CHUHTC3C IIPOTCHUHA.
HNHxu6unyja cuntese heaujckor auaa: HWHXu6MIMja CHHTe3e NpoTerHa:
NEeHUIUINH, LledanoCnopuHy, xJ10paMPEeHNKOJI, EpUTPOMHUIIUH,
GaluTpaLMH, BAHKOMHUI[MH TeTPaALUK/JINHHU, CTPENITOMUIINH
> . .
8 mpaHckpunyuja ‘ mpaxcaayuja
JHK
_l_/\_’f‘“
) MPHK NIPOTEeUH
penaukayuja

HNHxu6MIMja CHHTE3e

H MHCKHMX KHCeJIMHA:
8 8 YKJIEUHC ceJIMHA CHBHM
e t \ KBHUHOJIOHH, pudaMIUH
Ourrehemse henujcke WHxn6unmja cuarese
MeMGpaHe: MOJIUMUKCUH B €CeHIH)aTHUX MeTaooJIuTAa:

TPUMETOINPHUM, CyJIPaHUTaAMU]

. 1
Cauka 2.15. MexaHu3mu aHMUMUKpo6Ho2 0e108area Ha 6akmepujcky heaujy 8

ITopen Beh HaBeneHMX OCHOBHMX MEXaHM3aMa IIOCTOje W JPYTd MEXaHM3MHM Ha
OCHOBY KOjUX OWJbKE U jeUbCHha OMJBHOT TOpEKJIa HCIOJbaBajy CBOjy AHTUMHUKPOOHY
aKTHUBHOCT. JeJaH O]l THX MeXaHM3aMa je aHTHOMO(UIM aKTUBHOCT, OJHOCHO CIIOCOOHOCT
cnpedaBama (QopMmupama OHOpHIMA KOjU TpPEACTaB/ba EKCTpaleaylapHy MNOJUMEPHY
CYIICTAaHIy KOjy Tpaze OakTepujcke henmmje M Koja ce MOXKE aJXe3UpaTh Ha Pa3IUIHTe
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MOBpIIMHE. MHOTE CYIICTaHIIe TIPUPOIHOT MOPEKIIa KOHTPOIUIILY 0Baj IPOIIeC, HAPOUUTO KOJI
Oaktepujckux Bpcra Listeria monocytogenes, Staphylococcus aureus, Pseudomonas aerugi-
nosa, Escherichia coli u Klebsiella pneumoniae. Muxubuiuja cuaTe3e 6akTepHjcKe Karcyiie
je jomr jeman HauuH oa0OpaHe of OakTepujckux nHpeknuja. Kancyna mrutu 6akrepujy o1 of
¢aronmro3e u nosehasa orncraHak OakTepuja yHyTap nomahuna, a Takohe MMa yTulaj Ipu
dbopmupamy Ouodmima. MHora jenumema mMajy ocoOuMHy aa moBehaBajy OCETJBHBOCT,
OJTHOCHO CMamyjy PE3UCTCHTHOCT, OaKkTepHja mpemMa CHHTETUYKMM aHTHOMOoTHIMMa. Heka
Jjenrmbemha CMamky]y BUPYJIESHTHOCT OaKTEepHja TaKo MITO YTHYYy Ha helujcKy CUrHan3amnujy u
CrpevaBajy eKCIIPeCHjy BHPYJICHTHUX T'eHa Y MHKpoOy. Jlajbe, oHa MOTY peIyKOBaTH MPOHU-
3BOJIBY OAKTEPHjCKUX €r30- M CHIOTOKCHHA M MUKOTOKCHHA, @ UMajy U MHOTE MO3UTHBHE
yIHUaje Ha IMYHH CHCTeM HoMahiMHa U racTpoMHTecTUHANHY MUKpodiopy. &

CTpyKTypHH AMBEP3UTET M KOH(HUTypaluja XEeMHjCKHX jeIUmbCHha OMJBHOT MOpEKIa
¥MMa BEJIMKHU YTHIIQ] HA MEXaHW3aM aHTUMHUKPOOHOT JenoBama. [IprcycTBO XUIAPOKCHITHE (—
OH) rpyne y (eHOTHHM jeuI-EHMMa JOBOIU 10 MHTEpaKIHja ca herjckoM MeMOpaHOM
OakTepuje y3poKyjyhu mpoMeHy CTPYKType  u3ia3ak henujckor caapkaja. Takohe, akTHBHE
—OH rpyne yTuuy Ha JAEJIOKaIu3alHjy €JIEKTPOHa, NMPU YeMy JEjCTBYjy Kao H3MEHHBAUU
IIPOTOHA M PENYKYjy TpailjeHT npoToka H' joHa kpo3 muTomIasMuHy MeMOpaHy OakTepHja
IITO JOBOAU A0 cMpTH henwje, a Mory umHTepdepupaTd U ca MEeTabOIWYKHUM peakiyjama
MukpoOHux henuja. [Topen 6poja u cyncruryucanoctu apoMatudHor npcrena —OH rpymama,
Opoj IBOCTPYKMX Be€3a M JyXHHa OOUYHOTr JIaHIIAa MMajy yTHIlaja Ha aHTUMHUKpPOOHY edu-
KacHOCT (peHOJIHOT jeaumema. Jlomartan yTuila) Ha moBehame aHTUMHUKPOOHE aKTHBHOCTH
(heHOTHUX jeIMbEeha MOXKE UMATH YBOhEHE amKul WIIH aJIKeHUIT 1"pyr1a.188’189 ®naBoHOUIH,
Kao jeJHa O] HAJUpUCYTHHJUX Tpymna (EHOTHUX jeAuemha y OWsbKaMma, UMajy U3paKeHy
AaHTUMHUKPOOHY aKTHBHOCT Ha MaHese O0akTepujcKux U (yHranHux natoreHa. Heku on mux
ce y caMoj OMJBbIIM CHHTETHIILY Kao OJIrOBOp Ha HamaJl MUKpoopranuzama. tbuxoBa akTHBHOCT
je Hajupe Oa3upaHa Ha CIOCOOHOCTH J1a Tpajie KOMIUIEKCE ca eKCTpaLeNyIapHUM U pacTBOp-
JbUBUM TPOTEMHMMa M henaujckuM 3u7oM OakTepuja, JOK JUNOPUIHHU (IIaBOHOUAU
uHTeparyjy ca henujckom MemMOpaHoM yTuduyhu Ha mpOMYyCTJBUBOCT U Iylame MemoOpane. C
Ipyre CTpaHe, Ipyra rpymna (EeHOIHUX jeUmbeha, TAHIMHH, Tpajie KOMIUIEKCEe ca IPOTenHUMA
nomMohy BOJOHHMYHUX Be3a, XUApo(hoOHMX edekaTa W KOBAICHTHHUX Be€3a U TaKO yTUYYy Ha
WHAKTHBAIIA]y MUKPOOHHX a/IXe3MHA, EH3UMa U TPaHCIIOPTHUX MpoTenHa. Takole, TaHWHU ce
MOTY KOMIUIEKCUPATH ca TMoircaxapuauma y hemujckom 3uay. 300r oBUX 0COOMHA TaHWHH

. 180,185
MOTyYy OUTH TOKCHYHU 32 MHOTE KBacIe, 6aKTCpI/IJCKC U I''bUBUYHC BPCTC.

CBe HaBejeHE YMIbEHUIIE KOj€ IMOJPKaBajy aHTUMHKPOOHU MOTEHIMjall OWJbaka U
¢buTojenMbemBa MOTKPENJbeHEe CYy UBPCTUM HAayYHUM JO0Ka3uMa. Y MOJEpHOM a00y HCTpa-
KHMBamba HOBUX €(PUKACHUJUX aHTUMUKPOOHUX CYTICTaHIIU, (PUTOjeTUHECHA UTPAjJy TPECYIHY
yJIOTY Y pa3BOjy aKTUBHHX TEpareyThKa, CaMOCTaTHO WM Y KOMOWHAIMjU ca KOHBEHIIHO-
HaJHUM aHTUOMOTHIIMMA M aHTUMUKOTUIIMMA. OcoOuHEe Koje (DUTOjeTnbEeha MOPajy UMATH
Kako OM ce KOpHCTHJIA y TepareyTCcKe CBpPXE jecy HHCKa MUHHUMaJlHAa MHXMOWTOPHA KOHIIE-
Hrpamnyja (MIC), HUCKa TOKCHYHOCT, BUCOKA OMOJIONIKA JOCTYITHOCT U 0e30eHa yrmoTpeda 3a

KUBOTUKRE U qOBeKa.180'183
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2.6. Hudsaamanyja ¥ aHTUMHPIAMATOPHA AKTUBHOCT JIEKOBUTHUX OM/baKa

Nudnamanmja (3anapeme) IpecTaB/ba 3alITUTUHN OJTOBOP OPraHU3Ma KOjU OCHUTY-
paBa yKiIamame MTETHUX CTHMYJaHaca, Kao MITO Cy crpaHa Tena (OakTepuje, mapasuTH W
BUPYCH), ald W TPOILEC KOjU YTHYEC Ha HCIE/hCHE U pernapandjy omTeheHOr TKHUBA.
HNudnamanmja je mpoy3pokoBaHa OpojHUM (DakTOpuMa, Kao ITO Cy MUKpPOOHE MHQEKIH]e,
osnmene TkuBa u uH(apkr Muokapaa.'® OpraHmsam chcapa, CyoueH ca HEKHM O OBHX
yTUIaja MOXKE aKTHBHPATH HU3 0J0pamMOEHHMX OATrOBOpa, a IUXOB Pa3BOj M3a3UWBa aKyTHY
3aMmajbeHCKy (MMYHY) peakiujy. YmpaBo oJ0paMOeHU OATOBOPHU MPEACTaBIbajy 3alITHUTHY
peakiujy Ha UPHUTALHje, TIOBpee WK MHQPEKIH]e KOje Ce KapaKTEepHIIy HPBEHIIOM, TeMIIe-
paTrypoMm, OTOKOM, TYOUTKOM TKUBHHX (yHKIHja ¥ Oonom. [[pBenmo (rubor) m nosuinena
temneparypa (calor) cy moBezanu ca nmoBehameM MpoToka KpBH, oToiu (tUmOr) Hacrtajy
ycien noBehama BackynapHe nepmeabuiHocTH, a 6o (dolor) je mocnemuiia akTuBamuje u
HaJpaxaja IPUMapHUX HepBHHUX Biakana.' "' [Tocroje pasimuuTi cilydajeBd y KojuMa ce
MOJKE IMOKPEHYTH oa0paMOcHH oJaroBop opranm3ma (omrehema mpoy3pokoBana YB 3pa-
YCHEM, TOIUIOTOM, XEMHjCKUM areHCUMa, IMOJICHOM, Y ayTOMMYHHUM CTambHMa), Tla Yy TOM
Clly4ajy caM OJIrOBOp MO’KE IpOY3pOKOBaTH omrehema U THME YMHHU JE0 IpoIeca pa3Boja
o0oJbea. Y OBAaKBUM CTambUMa KOPHCTE C€ aHTHMH(DIAMAaTOPHU WM MMYHOCYIPECHBHU
nexosr. % Bermnku je Gpoj 060sbemba y UMjOj OCHOBH JISXKH mpoLuec HH(IaManuje, a Heka
Ol BUX Cy pPEyMaTOWIHHU apTPUTHC, IICOpHja3a, aTepPOCKIEpO3a, pPa3NIUUYUTE alepruje,
XxpoHH4yHe MH(pIamaTtopHe 6onectH uiyha (actMa), yarepaTuBHM kKoautuc, Kponosa Gosecr,
nujaberec Tuma 2, Hedpomaruja, HeypoJereHepatuBHe OonectH (AmmxajmepoBa Ooiect,
MyJITHILIA CKITepo3a) 1 Kauep. >

PasymeBame MonekymapHux W henujckux MexaHH3aMa YKJbYYeHHX Yy Tpollec 3ama-
JbeHha 3HauajHO ce moBehasno y mociaeamux HEKOJIMKO JeKala, IITO jé CBAKaKO YCJIOBHIIO U
OTKpHBaWk€ MHOTMX MOTYNHOCTHM 3a pa3BHjalkb€ HOBHMX JIEKOBAa 3a TPETUPAKHE XPOHUUHHUX
nH(amatopHux o06oJbemha. OTKpUBEHO j€ Ja BEIUKH Opoj Memujatopa (IMOCPETHHKA)
3anajbeha MOTy UMaTH YJIOry CHelU(pUYHUX MeTa Koje Ou y3pokoBase ociolahame Apyrux
MeaujaTopa U3 JIEYKOIUTa U JOJIaTHO MPUBIIaYeHhEe JIEYKOIUTa, Kao IITO Cy HeYyTpohuin, Ha
caMo MecTO 3amajbema.’ KOHCTaHTaH mpuiuB HOBHX MH(bopMauuja u orkpuha Ha mOJbY
UMYHOXHCTOXEMHje, OMOXeMHje, MOJEKYIapHUX M >KUBOTHECKUX MOJENa, y3 KIMHUYKE
CTyZIHje, 3HATHO je moBehao MHTEPECOBAkE 32 MPOYyUYaBAkHE MEXaHW3aMa KOjH JIeXKe Y OCHOBH
3amajbeHCcKor mporeca. Mako je mocneamux roJWHa OTKPUBEH BEIHKH Opoj MeaujaTopa
3anaspema, Ta4Ha yJiora MojeIMHIX MeIMjaTopa joIl yBEK HHUjE T0BOJHHO pas:jamH,eHa.lg3

CBu MenmujaTopH 3amajbeha MOTY C€ CBPCTaTH y HEKOJIMKO KaTeropuja, y OJHOCY Ha
MeXaHH3aM M MECTO HHXOBOT JAefoBama. CXOAHO ToMe, AePUHICAHE CY YETUPH TPpYIe MEIU-
jaropa, # TO:

1. Jlokannu xopmoHu Kao ungramazenu u MeOujamopu — areHcu KOju NMpBU CTYNAjy y
peakujy IpH JIOKAIHO] O3JIEAH, YIIPaBo 300r Tora mro ce Gpopmupajy i ocinodahajy in situ
U HHXOBAa aKTUBHOCT j€ YECTO NMPWINYHO KpaTKOTpajHa. V3y3eTHO Ccy 3Ha4ajHU KOJ O3Je/Ie
TKUBa Yy CTambUMa XPOHHYHOT 3amnabema (IpocTariaHAuHH, XenapuH, aneHuiaatu (CAMP,
ADP), xucTaMuH, CEpOTOHHH, KHHUHHU, KATEXOJaMHUHH).
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2. Makpomonekyncku medujamopu 3anamverba — Ha MecTuMa rjie 1051a3u 10 akTUBHE
JECTPYKIIMje TKUBA MOXE OUTH JIETCKTOBaHA YMTaBa MOPOAMIA JIUTUYKHX eH3uMa (KoJjare-
Ha3ze, HyKJea3e U CH3UMH KOjU JIeNyjy Ha MPOTEUH-TIOJUCAXaPHIHE KOMILICKCE) KOjH MOTY
OCIIO0OIUTH PA3TUYUTE AKTHBHE KOMIIOHCHTE M3 HUXOBUX WHAKTUBHUX MPEKypcopa, MOTy
M3a3BaTH XOMEOCTa3y, MHUIMPATH arperanujy TpomOoruTa, nmoehaBatu BacKyJIapHY Tep-
MeaOWMITHOCT WJIM MHULIUPATH ociiobahame Ipyrux Meaujaropa.

3. Renujcku medujamopu 3anamera — CBe Kiace JIEYKOLUTA C€ MOTY CBPCTaTH y
MOTEHIMjaJTHE MEANjaTope 3amajbemha. JIGyKOIUTH yuecTByjy, HE caMO y KacHHjuUM, Beh u y
MoYeTHUM 3HarmMa uHduamanuje. [IpumapHa paznuka uzmel)y akyTHOT ¥ XpOHHYHOT 3aria-
JbEHha je Y TOME JIa CE€ KOJI MPBOT MOHOILIUTH aKyMYJIMPajy Tako IITO yja3e U3 HUPKYJIaluje a
[IOTOM HECTa]y, JOK KOJ APYror MOHOILIUTH ce jene IN Situ ¥ KOHTHHYHPAHO Ce HAKYIUbajy Ha
MECTy TOBpe/ie. 3ajeJHIYKa OCOOMHA Pa3IMIMTHX BPCTa JICYKOIMTA j€ Ja Cy OHU MOKpPETHE
pe3epBe MenujaTopa 3anabema.

4. Komnonenme mxusa — TKHBO MOXE IOCEIOBATH BEJIMKE PE3EPBE PEIATUBHO

KpaTkoxuBehux, anu u gyroxxusehux HHq)HaMaFeHa.lg3

Eukozanonnu npeacraBibajy jeaHy OJf Haj3HAYajHUJUX Ipyla Meaujatopa uHpiama-
uyje. OHu cy mel)y HajMohHujum perynatopuma henujckux (QyHKIMja U NPOU3BOAE Ce€ Y
CKOpo cBakoj henuju y opranusmy. Evko3aHouan nenyjy IpBEHCTBEHO Kao JIOKanHU (mapa-
KPHUHH) XOPMOHH, YTU4y Ha henuje koje uX mpou3Boje, Kao U Ha henuje y okpyxkemy. OBu
JIepUBaTH MAaCHUX KHCEJMHA TOCEeAyjy BeoMma 3HadajHEe yJore y OpraHu3My, Y4ecTBYjYy Yy
MHOTHM TPOIECHMa, a Mpe CBera y UMyHOM OJrOBOPY (3amajbeme, 00N M TpO3HUIA) KOJU
HacTtaje ycuen uHbeknuja wid nospena. [lopen Tora, y4ecTByjy U y peryimcamy KOHTpa-
KIMja rIaTKuX MUInha (MHTECTUHATIHUX U MUIIKMha yrepyca), y penpoAyKTUBHO] (PYHKIIH]H,
y CEeKpelHju JKelyIadHe KUcelnHe, y (opMHupamy KPBHUX yrpyllaka M Peryjncamy KPBHOT
NPUTHUCKA, TToBehaBajy eKCKpeLrjy BOJe M HAaTpHjyMa MpeKo 6y6pera.197‘198 CBu eunko3aHo-
uau ce no0ujajy u3 apaxuaoHcke kucenuHe (A-Cis-5,8,11,14-enko3uTeTpacHCKa KUCEIHHA),
nojuHe3acuhene MacHe KucenuHe koja cagpxu 20 C-atoma, 0/ Koje M IOTHYE HUXOB Ha3UB
(epu. ,,eikosi” — L[BazleceT).lg8 ApaxuIoHCKa KUCEITMHA ce Hajla3M y henujckuM MeMOpaHaMma,
ecrepudukoBaHa y MmeMOpaHckuM (ochommmuanma. Kako ce y opranu3my He MOKE CHHTe-
Thucatu de NOVO, jeauHo je Moryhe yHOCHTH je TyTeM HCXpaHe Koja Caap)KH apaxuiIOHCKY
KHCENWHY WIN je OoraTa MacCHMM KHCEIIMHAMa M3 KOjUX CE apaxWJIOHCKa KHCEIHMHa MOXe
CHHTETHCATH (JIMHOJHA W JIMHOJIEWHCKA KucennHa). KoMIIoHeHTe Koje CITy)Ke Kao CUTHAJH 3a
CHUHTE3y €MKO3aHOU A Be3yjy ce 3a MEMOpaHCKe pelenTope U akTuBUpajy gocdonumase kKoje
Kuaajy Be3y usmel)y HesacuheHMX MacHUX KHCENIMHA M IInIeposia y MmeMOpanckuM ¢ocdo-
murmgama (Cxema 2.12.). 19719

ITocToje Tpu Kiace €WKO3aHOWIA KOJU C€ CHUHTETHUIIY Kao Kpajibu MPOU3BOIH
MeTtabonu3ma apaxujoHara: npocrarinanauHu (PG), tpombokcanu (TX) u neykorpueHu
(LT). CBe HaBenmene rpymne eukozaHowaa Cy (HU3MONOMIKH U (HapMaKOJIOMIKH H3Y3ETHO
aKTUBHE, JeNy]y Kao JIOKaJHU XOPMOHH U MpeKo [ -MpoTenH-Be3aHuX pelenTopa UCrosbaBajy
CBOje OMOXEMH]jCKe e(beKTe.lgs’zoo Kao mTo je mpukazano Ha Cxemu 2.12., apaxujaoHCKa
KHCEIIMHA |€ MPEeKypcop 3a CHHTE3Yy CBHUX rpyma erko3aHouaa. OHa ce y OpraHu3My MeTa-
Oonuuie mpeko 3 BeIMKa €H3MMCKa IyTa O]l KOjUX Cy JBa JETaJbHO MpOydeHa M TO, MYT
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ukiIookcurenase (y kome Hactajy PG u TX) u nyr numokcurenase (y kome Hacrajy LT).
[Tyt mpeko nutoxpoma P450 Boau 10 HacTaHka emko3aHoMa ca HexepuHucaHoM (pu3noIo-
KoM (QYHKIHjOM. ApaxHIOHCKA KMCEJIMHA C€ M3 JIMIMMIHOT JIBOcoja henujckux MeMOpaHa
ocnobaha mox yrumnajem docdonumnaza A, wnu 1] koje cy Besane 3a memOpany. Cama
aKTUBallMja €H3WMa TOCJICIUIIA j€ HHTEePaKIUje CrenupUIHIX MEMOPAHCKHUX perenTopa ca
MeAjaTopuMa 3anajbemha (XUCTAMHH, [UTOKUHU, OpaJMKWUHWH, enuHedpHH, TPOMOWH,
anruoten3uH 11). Hakon mro 6uBa ocinoboleHa y UTOCOI, apaXxuI0HCKa KUCEIHHA TOJIeKE

METabOIMYKIM peakiijaMa IpeKo TPH HaBeneHa myTa.

Ilym yuxnooxcueenaze (buocunmesza npocmaeianouna u mpomookcana): Ocio-
Oahame apaxujoHaTa U CUHTE3a WM HHTEPKOHBEP3Mja EMKO3aHOU]a MOXKe OUTH MHHUIIMpaHa
pa3IMYUTUM areHcuMa, Kao LITO Cy XMCTaMHMH, XOPMOHU (enuHeppuH U OpaJuKUHMH), IPO-
Tea3e (TpoMOuMH), Ia YaK U aIOYMUH W3 cepyMa. [ JIaBHU MOKpeTady CHHTE3e €MKO3aHOUIA je
noBpesa TKUBa U nH(pIamaTopHa peakuuja. Kaga nohe no omrehema TkuBa, nHpIaMaTOpHE
henuje, MOHOIIUTH W HEYTPODWIH, C€ HAKYIUba]y OKO MOBpeheHOr TKWBAa M MHTEparyjy ca
okonHEM henmjama, mWTO BOAM A0 ociaobaljama apaxMuoHaTa M CHHTE3e enkosaHomma.'™
IIpocrarnanaunun (PG) caapke meTousnaHW YIJbEHUKOB INPCTEH KOjU MOTHYE OF JIaHLA
apaxuJoHcKe kucenuHe. PG cy npBu myT M30J10BaHU M3 TKHMBA MIPOCTATE, Ia OTyJa U IMOTHYE
caM Ha3uB. Y mouerky cy aedunucane ase rpyne PG u to, PGE-pacTBopsbuBH y eTpy U
PGF-pactBopsbuBH y dochatHoM nydepy. CBaka rpyna caapxku 6pojue noarunose (PGE;,
PGE; uta.). PG nenyjy y MHOTMM TKHMBHMMA TaKO ILITO PEryJHINy CUHTE3y MHTpahenujckor
IUKJIMYHOT ajieHo3uH-MoHO(pochara (CAMP). cAMP je menujaTtop y peakiujama pa3indu-
THUX XOPMOHa, Mla CaMM MPOCTarjaHAMHU YTHUY TaKo Ha BEJUKH Opoj henmujckux M TKMBHHX
¢byHKIMja, CTUMYJIMILY KOHTpPaKlMje IIaTKuX MUIIuha yTepyca, yTU4y Ha MPOTOK KPBU IO
opraHa, TOACTUYY OJATOBOpP TKHMBA HA JIEjCTBO XOpPMOHA WM ToBehaBajy TelecHY Temriepa-
TYpY, Y3pOKYjy 3anasbeme u 601. Tpombokcanu (TX) mocenyjy mecrousiaHu HOpCTEH KOjH
caJip’Ku eTapcKy (yHKUMOHAIHY rpyny. IIponsBoje UX TPOMOOILUTH U JieNyjy Ha CTBapame
KPBHHUX yIpylllaka U CMamkemhe MPOTOKa KPBU Ha MECTY 3rpymaBama. [loctoje Tpu tuna PG u
TX, nobujenu u3 enkozuTeTpaHecke kucenune (1. cepuja), JOOMjEeHN U3 €UKO3UIIEHTACHCKE
kucenuHe (3. cepuja), aju Haj3HAUYAJHUJU Y OPraHU3MY Haj3acTyIJbEHUJU Cy OHU JOOHjEeHH U3
apaxuaoHcke kucenune (2. cepuja: PGE,, PGy, TXAZ).lgs'200

buocunTe3a npocraHonaa ykibydyje KOpUlIhewme JBa MOJIEKYla KHUCEOHHKAa U MHU-
LMpaHa jeé eH3MMOM IOBE3aHUM Ca €HJOIMJIa3MaTCKUM PETUKYIyMOM, MPOCTArIaHIuH €HJ10-
MEPOKCU CHHTETa3a, O3HATHM U Kao Iukiookcurenasa (COX). Llukiookcurenasa mocroju
y nBa m3oeHsumcka obmuka, COX-1 u COX-2. OBaj eH3UM KaTalu3yje CUMYJITaHy OKCH-
Jalyjy W IHUKIA3aLUjy apaxuIOHCKE KUCEIMHE MpH YeMy HacTaje NEeTOYJIaHW NpPCTeH U
noxaaje ce 4 aroma kuceonuka (aBa usmehy C9 u C11 aroma, u n8a Ha C15 arom), npu uemy
Hactaje HectabminHU eHponepokcus PGG,. Xunponepokeu rpyna Ha C15 ce 6p30 peaykyje
nomohy nepokcuaase 10 XUJIPOKCHIIHE Tpyrie, opMupajyhu Ipyru eHJ0NepoKCHI, PGX,.'%
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Cxema 2.12. Mema6oauzam apaxudoHcKe KuceauHe U cuHme3da npocmazaarHouHa (PG),
mpom6okcaHa (TX) u.neykompuena (LT). [lnagom 60jom je ozHaven nym yumoxpoma P-450, poze 60ja
npedcmas/ba nNym YUKJA0OKCU2EHA3e, a /bybuvacmoM 60joM NPUKA3AH je AUNOKCU2EHA3HU nym.
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Crnenehmn kopak je M3y3eTHO crnernuduyaH, y 3aBUCHOCTH OJ THNa henuja Koje cy
ykibyueHe, PGX, moxke 6utu peaykoBan crienuduaaum nzomepazama 10 PGE, wm PGD,
(PGE cunreraza u PGD cunrerasza). PGE; ce moxe name peaykoBatu PGE 9-keropemy-
krazom 10 PGF,,. PGF,, ce Takohe moxe mobutu aumpexktHo u3 PGX; mox yrumajem
enponepokcuy penykraze. PGX; ce Moxe mpeBectu y Tpombokcan TXAj, a peakmnuja je
karanu3zoBaHa TXA cuHTetazoM. OBaj €H3UM je TNPUCYTaH Yy TPOMOOIUTHMA Yy BEIUKO]
KOHIIGHTpauuju. Y BackynapHom ennoreny mehyrum, PGX; ce momohy PGI cunrerase mpe-
Boau y mpoctarnanauH PGl (mpocramukiaun). TXA; u PGl, umajy usy3erHo 3HavajaH
OMOJIOUIKM aHTAarOHUCTHYKHM YTHIIAQ] HAa Ba3OMOTOpHE U TIJaTke Muiuhe W arperauujy
TpombOonuTa. CBaku OMOJIONIKKM aKTHBaH mpocrarianauH uma OH-rpyny Ha momoxajy 15,
nsoctpyky Bezy usmelhy C13 u C14 u paznuuure CyncTUTyeHTe Ha npcreny. Heku umajy u
BUIIE ABOCTYKHX Be3a IITO j€ NMPUKA3aHO aparckuM OpojeM Yy Ha3HWBY NpOCTarjaHIuHa.
TpomOokcanu mo CTpykTypu Bpio mojcehajy Ha mpocTariaHguHE, ¢ THM IITO IOCEIY]jy
IIECTOWIAHU TPCTEH ca KUCEOHUKOBHM aromoM. Hajuemrhu je Tpombokcan TXA,, koju caap-
xu nonatHu kuceoHuk C9 u Cl11 artomy y npcreny. [Ipocrarnanauau 1 TpoMOOKCaHU MOTY
o6utu Bpiio Op30 MHaKTUBUpPaHU. HbrX0oBO BpeMe momykuBoTa (t,;) Kpehe ce o1 jeqHe cekyH/e
10 Hekonuko MuHyTa. llpoctarmannumuu ce uHakTUBHpajy okcupanujom 15-OH rpyme,
HEOIXO/IHE 332 KUXOBY aKTUBHOCT, Y KeTo (opmy. J[BocTpyka Be3a Ha Cl3-atomy ce peny-
Kyje. 3aTuM Joja3u U A0 - U ®-OKCHAallMje J1eJoBa BaH MPCTEHA, MPU YeMy HACTajy Iu-
KapOOKCHIIHE KHCENIMHE KOje ce U3Iyuy]y YpuHOM. AKTUBHU TXA, ce 6p30 Merabomuiie 10
TXB; nenamem kuceonnuHor mocra udmehy C9 u C12 aroma, mpu yemy Hacrtajy nse OH-

rpyne. TXB, Hema Ouosnomky akTHBHOCT.

Ilym nunoxcueenaze (buocunmesa neykompuena, HETE u aunoxcuna): Tlopen tora
IITO apaxUJIOHCKA KHCEIIMHA MPECTaBIba CYNICTPAT 3a MyT UKIOOKCUTEHAa3e, OHa je Takohe
cyrnerpar y okBupy myta nunokcurerase (LOX), rme ce kao Kpajibd MPOM3BOIM J100Hjajy
JEYKOTPUEHH U JIUTMOKCUHU. JIeyKOTpHEeHH Mpe/CTaBsbajy MOPOIUIlY KOHjyrOBaHUX TpUEHA
HACTaJly M3 EWKO3aHOWJHE KHUCEIMHE Yy JIEYKOLUUTHUMA, MAaCTOIMTHMA, TPOMOOIUTHMA W
MakpodaruMa y myTy JUIOKCUTeHa3e, Kao OJroBOp Ha UMYHOJIOIIKE U HEUMYHOJIOIIKE CTH-
MyJIche.200 Onu cy Ouosomku Bpjo MohHM CUTHAJIHM MoJieKynu (neykoTpueH Dy unaykyje
KOHTpakmuje Mumuha aucajHuX myTeBa). JIMMOKCHMHM HWHAYKY]Y XEMOTAaKCy JICYKOIIMTA
(ycMepeHo kpeTame henuja) U CTUMYIHITY CHHTE3Y CYIIEPOKCH]] aHjOHA Y suma. ' Exsumu
JUTIOKCUTEHA3¢e KaTaln3yjy BE3WBambe MOJICKyJa KiuceoHnka Ha C-aToM KOju Tpajau jemHy O
JBOCTYKHX Be3a MpH 4eMy HacTaje xuaponepokcuinHa (—OOH) rpynma Ha TOM MOJIOXKajy.
Ycnen okcuaanyje A0a3u 10 H30MepH3aluje ABOCTyKe Bese u3 CiS y trans xondurypamujy,
a 3atuMm ce HectabunmHa —OOH rpyma mpeBoau y CTaOUITHU]Y XHIPOKCHIHY rpyr[y.197 Tpu
pa3nuymTe JUMOKCUTeHa3e (IMOKCUIeHa3e) MOTy yBECTH KHCEOHHK Ha 5, 12 u 15 monoxaje
apaxunoncke kucenmuae (LOX-5, LOX-12 u LOX-15), mpu yemy ce dhopmupajy Xuaporie-
pokcuau. Camo LOX-5 Boam 10 HacTaHKa JeyKOTpHeHa. JIMITOKCHHM Cy TTOPOIUIIA KOHjyro-
BaHMX TE€TpacHa KOju TaKohe HACcTa]y Yy JEYKOIMTHMA U TO KOMOMHOBAHHM JICJIOBAEbEM BHUIIIE
LOX ensuma.?”
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Kao mro je npukaszano Ha Cxemu 2.12., cHHTE3a JICYKOTPHEHA MTOYHLE (hOPMUPAHEM
XuApornepokcuenko3uTeTpacHckux kucenuna (HPETE). OBu mpousBoau ce gabe, WU
penykyjy no oarosapajyhux xuapokcu metabonura (HETE), wim ce Mmerabonuiry 1o jeyko-
TpueHna u nunokcuHa. [lemoBamem LOX-5 nmobuja ce 5-HPETE koja ce mpeBomu 10
enokcuza, eykorpuera Ay (LTA4). Bpoj 4 ce omHOCH Ha IPUCYCTBO YETHUPHU JABOCTYKE BE3€ Yy
neykotpueny. Tpu on mux cy konjyroBane (7, 9 u 11) u ¢dopmupajy tpuen. Ocranu
(GyHKIMOHATHY JIEYKOTpUEeHH ce 100ujajy u3 LT A4 npeko aBa myta. Y npBoM ciy4ajy, LTA,
ce kouBepryje y LTBy, 5,12-nmuxunpokcu aepuBat. Y ApPyroM, J0Jia3u A0 aaUIHje PEIy-
koBaHor riayrarnoHa Ha C6-atrom m Hactaje LTC,, karamm3oBaHO TIIyTaTHOH S-TpaHcde-
pazoM. ['myramar ce ykiama u3 octarka riryratioHa y LTC, y peakumju karaan3oBaHO] Y-
TIIyTaMuil TpaHcnentuaazom u Hactaje LTD,. Jlasbe, qunentuaasa memna octaTtak riuiuHa U3
LTD, na nacraje LTE,. JIlummokcuuu ce dhopmupajy npeko peakmuje karamuzoane LOX-15,
npahenom nejctBom LOX-5 Ha apaxumoHcky kucenuny. CepujoMm peayKiija Jgoma3u a0 ¢hop-
MHUpama XUIPOIEPOKCH TPyIe, a TOTOM M HACTaHKA TPUXHJIPOKCH JepUBaTa apaxuJI0HCKE

KHUCCJIIMHE — JII/IHOKCI/IHv?l.197

Hecrepuonuu antunnduaamaropuu ekosu (HCAWJT) cy mely HajBuine kopunthenum
JEeKOBMMa y TpeTMaHuMma uHGuiamaTopHux mnpoueca mupoM cBeta. HCAWJI mocenyjy
paznuunte xemujcke crpykrype (Cruka 2.16.), anu yriaBHOM HMMajy TPU TJIaBHA JI€jCTBa:
AHMUUHGIAMAMOPHO 0ejcmeo — NHXUOULIM]OM €H3MMa MPOCTarjaHANH CUHTETa3e U IUKIIO-
OKCUTEHa3e J10Jla3u 110 CMamemha CUHTe3e BasomuiaratopHux mpocrarianauHa (PGE; u
MPOCTAIMKIIMH), IITO YTHYE HA CMambCHE Ba30JWIATAlMje M HHIUPEKTHO CMAambCHE eeMa,
Ipy 4YeMy aKyMmylaluja HH(pIamMaTOpHUX henvja HUje CMambEHA; aHAN2emcKo 0ejcmeo —
cMameme cTBapama PG yTuie Ha cMameme CeH3UTH3aIlMje HEPBHUX 3aBpIIETaKka O]l CTpaHe
MerjaTopa 3amnabema, a OTKIamame 001a U TIIaBO00JhE pe3yiTaT j€ CMameha Ba3oauiiaTa-
1IMje U3a3BaHe MPOCTArJIaHAWHUMA; aHmunupemuyku egpexam — naxubupajy cunrezy PGEy,
pe3yaTar je cMamweHa koianuuHa PG koju cy oaroBopHu 3a nosehame TelecHe TeMieparype y
TOKY HH(bHaMaLIHje.ZOl Haskanoct, oBH JIEKOBH JIeNlyjy CaMO CUMOTOMAaTCKH, HEMajy yTHIIaja
Ha mporpecujy came 6Gomecti.'” JlaHac je Ha TPKHINTY IPHCYTHO MPEKO 50 PasIHUNTHX
HCAWJI, anu HU jegaH o] HUX CE HE MOXKE CMAaTpaTH HJICaTHUM JIEKOM Y KOHTPOJIH U
yOnakaBamy 3HaKOBA i CHMIITOMA 3aI1aJbeha, a HEKU YaK MOTY UMATH U 3Ha4YajHe HeXKeJbeHEe
edekTe Ha OpraHu3aMm, W3a3uBajy 00JIOBE y CTOMAaKy, YJIEpO3Ha CTama, TOPYIIHILY, TJIaBO-
00Jby M BPTOTJIABUILY, TOBehaBajy CKJIOHOCT Ka KpBapemwy, JOBOJIE /IO aJEPTUjCKUX PeaKiinja
u ipo0sieMa y HOpMaaHOj GYHKIH]JU jeTpe U 6y6pera.202—204

Behuna antumngnamaropuux epexata HCAWJI y Be3u je ca HUXOBUM HHXHOU-
TOPHHUM JI]CTBOM Ha €H3UM apaxUJOHCKY LIUKIOOKCUTEHa3y, a TUME Ha MHXUOUIN]y CUHTE3€
enko3anonna (PG u TX). JleBeneceTux rojnHa JBaJIeCeTOT Beka YTBpH)ECHO je /1a ocToje 1Ba
n3omepra obnmka emsuma COX: COX-1 nmpucyran je y BehnHM TKMBa m OArOBOpaH je 3a
HOpMaJTHY ()M3HOJIONIKY TMPOIYKIHWjy MpocTaritaHauHa W TpomOokcaHa, u COX-2 ugmja
aKTHUBHOCT j€ MHJyKOBaHa LIUTOKMHMMA, MUTOI'€HUMA U €HJOTOKCMHMMA Y MH(IaMaTOpHUM
henmmjama, a onroBopas je 3a npoaykimjy PG y Toky I/IH(bnaMauI/Ije.zo6 Tpeha nzodopma oBor
ersuma, COX-3, HegaBHO je uaeHTuuKoBaHa kao jenHa Bapujanta COX-1 obmuka. Mako je
aktuBHOCT COX-2 nmoMuHaHTaH (akTOp Yy MHpOIECy MPOU3BOAKE MPOCTArNIAHAMHA Y TOKY
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uH(pIamalyje, NocToje Heku HaBoAu Aa oba uzo-obnuka (COX-1 u COX-2) nonpuHoce aKy-
THOM UMYHOM OJITOBOPY. 1oz

HecesnekmueHo ee3usarse Ces1eKMuBHO 8e3usarse

COX-1 COX-2 COX-2

Arg120 (mecto

! : A Xuapodo6Hu yen
] B Besupama HCAUJI) ¢

(cienuéuvHO MecTo
BesuBama COX-2
WHXU6HUTODA)

MHxub6U1Mja ys1acka apaxui0HCKe KUCeJHe

HecenekmueHu COX uHxu6umopu
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Lles1eKoKcu6 Podekokcub*

Cauka 2.16. HauuH desosarba u Hajuewhe kopuwheHu HecmepoudHu aHmuuHgpaamamopHu
J1eKo8uU (HCAI/I/I)14’202’205 * [logyueH us ynompebe.

Crykrypa COX eH3uma cacToju ce U3 TpH JAOMEHa, PH 4eMy je TpehH KaTaluTHUKU
JOMeH Tio0yJapHe CTPYKType M CaApKU aKTHBHE IIEHTPE IMKJIOOKCHUI'€Ha3e M IEpPOKCHU-
naze. "% AxriHn nerrap COX nexu Ha Kpajy AYraykor, yCKor, XuApo¢doOHOI TyHena
WM KaHala TJe JeKU KaTATUTUYKU 3HadajaH octatak Tyr385. AKTHMBHOCT mepokcHuaase je
uMmIUrnupana Gopmupamem Tyr385 pamukana koju je HeomxomaH 3a aktuBHOCT COX.
Acrmupun u apyru HCAWJI (Cauxka 2.16.) 6moxkupajy CHHTE3Yy MpOCTarjlaHIuHa TOIYyHa-
BamkeM M OJIOKHpamEeM TyHeJa, crpedyaBajyhn Murpamnmjy apaxuaoHcke kucemune g0 Tyr385
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HA aKTHBHOM LCHTPY Ha Kpajy TyHena.'> IlocToju GapeM HeTHpH pasiddudTa MEXaHH3Ma
nenoBatba HCAWMJI. Acniupun koBanieHTHO Mmomudukyje (O-anermnyje) Ser530 ocrarak y
TyHeny, u Tako upeBep3ubuiaHo uHaktuBupa u COX-1 u COX-2. Ubynpoden nenyje Tako
IITO Ce PeBEp3MOMIIHO TaKMHYHU 32 MECTO Be3MBama CYICTpaTa y TyHedy. MHmomeranux
y3poKyje cropy, BpeMeHCcku 3aBucHy uaxuounujy COX-1 m COX-2, mpeko ¢opmupama
conor mMocrta u3mely kapookcunara u Arg-120 xoju nexu y Tyneny. Heku jiekoBu, Kao 1mTo
cy uenekokcu6 (Celebrex) u podexokcud (Vioxx), aemyjy 4eTBpTUM MEXaHH3MOM, CIICHU(H-
YHO MHXUOWpajyhu akTUBHOCT COX-2.%"

MHora jemumema koja cy cnenupuunn COX-2 wHXHOUTOpPH pa3BHjaHA Cy 3a
TEpareyTCKy MPUMEHY jep Ce CMaTpalio Ja CEIIEKTUBHO OJIOKHPAjy 3alajbeihe Y3POKOBAaHO
nejctom COX-2, 6e3 omacHOCTH O] MPOY3POKOBama OUJI0 KaKBUX TaCTPOMHTECTUHATHUX
npoOiieMa U HeXeJbeHUX eekaTa Koju HacTajy 30or maxuoummje eazuma COX-1. Mehytum,
podexokcud je MOBYYEH ca TpXKUIITa 300T 3Ha4yajHOr moBehama pHU3WKa OJ CpPYaHOT U
MoxaHor yaapa.’® To je caMo jeaH oJ pasiora ycMepaBarba MaXKEbe HayqHe 3ajeHALEC Ka
OTKpuBamy HOBUX H3Bopa COX-2 mHXMOHUTOpa, ca moceOHUM (GOKycoM Ha OWIbHE M3BOpE

: . 17,160,208
KOJH1 110Ka3yjy aHI/II/IH(l)J'IaMaTOpHe OCO6I/IHC, anu 0e3 He)KeJbEHNX e(beKaTa.

Hayuna wcnuTuBama MOTBpAMIA Cy TMOBE3aHOCT HMH(IAMAaTOPHUX IIpoleca ca
pa3BHUjakbeéM MHOTHUX XPOHUYHHX 000Jb€Ha, Kao MITO Cy KapAHOBAaCKyJapHa U HEypozere-
HepaTuBHA 000JbEHa, META0OIMUKH MopeMehaju, Kao U pa3BHUjarkbe TYMOpPa U KaHIIEPOTEHUX
o0osbema. Bennku Opoj enuaeMHOIOIKUX U eKCIIEPUMEHTATHUX MCIUTHBama MoKas3ana cy
Ja ycMepaBame WH(IaMaTOPHOT OJArOBOpa y MPUCYCTBY MPHPOTHUX (UTOjeTUE-CHA UTpa
3HaYajHy YJIOTy y TPEBEHIMjU, YOJIaKkaBamby M JIeUeHhy MHOTHUX XPOHUYHUX OOJECTH,
MOCEOHO y4YeCTaloCTH KapAMOBACKYJIapHUX 000JheHa U KaHIlepa KOJ KOjux je 3abenexeHa
Hajseha croma MopTaJH/ITeTa.159’160 AHTUHUH(]IIAMATOPHY aKTUBHOCT TMOCEIyje BEIUKH OpOj
¢butojenumemna (PpeHosHa jeIubeha, aTKAIONI1, TEPIEHOUAN), O]l KOjUX j€ Haj3HavyajHuja u
HajBUILE MCIUTHBaHA Tpyna (IaBOHOMJIHHMX jeaumerma. VcTpaxuBama cy IoKasana ja
ucxpatna Oorata ¢aBOHOUAMMA YTHUYE Ha CMamEHE 110jaBe XPOHUYHUX OO0JECTH U KaHLEepa,
LITO ce MpUIKCYje, Mopea APYruX OMOJIOIIKUX aKTUBHOCTH, U aHTUHMH(GIIAMaTOpPHUM ede-

KTI/IMa.lsg'lGO'Zog

@dmaBoHOUIM YTUYY Ha pa3iauuute (a3ze MMYHOT OATOBOpa, OJ HH(IAMATOPHUX
MeIrjaTopa, pa3IMuUTUX €H3UMa, 0 henrjckux cuctema. OHU MOTY OCTBapHUTH aHTUUH(DIIA-
MaTOPHO JIEIOBaKE MPEKO HEKOJIMKO MEXaHW3aMa KOjU YKIbYIY]y Pa3IuduTe aKTHBHOCTH:

- ,,XBaTame cJI000HMX pajuKajia U aHTUOKCHIaTUBHA aKTUBHOCT;

- perynanmja ¢QyHknuje henuja ykibydeHUX Yy HHQIAMATOpPHU Mpolec (MacTOLUTH,
Makpodaru, TMMQOIUTH U HEYTPODHIIH);

- peryianMja akTUBHOCTH €H3MMa KOjU YYECTBY]y y MeTaOOIu3My apaxuJOHCKe
kucenuHe (pochonumnaza Ap, HUKIOOKCUIe€Ha3e, JIMIIOKCUTeHAa3e) M MHIYLHOUIHE
a30t okcuj cuaTeTase - INOS);

- perynanuja mpou3BOIE APYrUX MPOHH(IAMATOPHUX MOJIEKYIa,

- peryiamuja ekcrpecuje nmpouHdpIaMmaTOpHUX rena. 9209210
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MHora ¢eHoJIHAa jeMbeba, HApOouuTO (JIABOHOWAM, IOKa3ajga Cy aHTUHUH(IIA-
MaTOPHE M aHTHAJIEPTHjCcKe 0COOMHE U y iN VItro u y in Vivo yciaoBuMa. AHTHHH(pIaMAaTOPHA
AKTHUBHOCT KOJy OBa jE€IMIbCHA HCIIOJbaBajy MOXKE ce€ 00jaCHUTH Ha OCHOBY Pa3IUYMTHX
MeXaHu3ama, He CaMo jeIHUM HAaunHOM JienoBamba. OHU HajBEepOBaTHHjE OMBAjy IEIOTBOPHU
MIPEKO BUIIIE MEXaHU3aMa KOju yTU4Yy Ha MHOTOOpOjHa MecTa y helmjcKkoM cucTeMy, Kao IITO
je ciaydaj ca KBEpLETHHOM, alMIeHMHOM, KYpKYMHHOM, KalCaullMHOM, PECBEPATPOJIOM U

191,196,209,210
[ITo ce Thue 6e30e1HOCTH M HAYWHA MPUMEHE

ApyruM (DeHOTHUM jeqHbEHhUMa.
¢duronpenapara, HajBaXHHU]E j€ OIpPeAWTH Beh MOMEHYTH MYJTHKOMIIOHCHTHH MEXaHW3aM
JeTI0Bamba, HajBUIILY JI03BOJEEHY /103y U YTBPAUTH ONPABJAHOCT NPUMEHE Y HH(IaMaTOPHUM
cramuMa. Jlakme, pa3BUTH HOBY Kiacy OHJBHUX IIpenapara WIM YHUCTHX, H30JI0BAaHHX
jenumema Koju cy edukacHu u 6e30eqHU 3a MPUMEHY y TepaneyTcKe CBpXe, MPUMapHH CY

159,2
MUJBbCBU HAYYHUX UCIIMTUBAbLA. 59,209

2.7. Hedpo- 1 xenaTonpoTeKTUBHH e(PEKTH JIEKOBUTHX GU/baKa

Jetrpa u OyOpes3u cy BUTAIHH, Aakiie PU3UOIOMIKN U3y3eTHO BakHH opranu. Kako 6u
ce mTo O0JbE pa3yMeo HUXOB 3HAYAj, HEOMXOIHO je pehr HEKOIMKO peyd O aHATOMCKHM U
(U3NOTOMIKUM KapaKTEpPUCTHKaMa OBHX OpraHa.

Jerpa (ram. ,hepar”, Cauxa 2.17.) npencrasiba HajBehy *kIe31y y 4OBEKOBOM Tely,
TexxuHe je oko 1-1.5 kg u mo BenmuunHM je apyru HajBehn opraH JbYJCKOT Tea, MOCe KOKe.
Crnenuduuan mnojoxaj jeTpe y abJOMMHANHO] IYIUbHM, HCIOA AujadparMe, U y camMoM
LIUPKYJIaTOPHOM CHUCTeMYy, omoryhasa jerpu na Oyae HocpelHUK Hu3Mel)y AUrecTUBHOT U
BaCKyJIapHOI CUCTeMa. JeTpa mpey3uMa U JENOHYje XpaHJbUBE MaTepHje arncopOoBaHE M3
L[peBa U YjelHO BPILIM TpaHCcHOpMallMjy, HEyTpaTu3alHjy U yKJIambamkbe TOKCUYHUX CYICTa-
HIM U3 KpBU. AHATOMCKH TJIeIaHO, CTPYKTYpHE KOMITOHEHTE jeTpe Cy mapeHXHMcKe henmje
Ha3BaHE XEMaTOUTH Koje cy mopehane y o0nuKy ruioua T3B. PemapkoBux rpeauima (laminae
hepatis), Be3uBHO-TKMBHA CTPOMa y K0jOj CE Hayua3e KpBHH M JUM(HH CYIOBH, HEPBU U
KYYHU KaHAIlM, CHHYCOHMJIHU Kalujapy KOjH ce Haia3e M3Mel)y XemaTOIMTHUX TUIoYa M JBa
Tuna henuja Koje cy y KOHTakTy ca kanuiapHuMm 3uzaoM, Kyndepose u HUto (nepucuny-
counne) henuje. Jerpa je oOaBujeHa TaHKOM Be3WBHOM KarmcynoM (I'nmcoHoBa Karcyna),
pas3NMKYyjy ce JIBa pexba jeTpe (JIEBU U JIECHNU), ca I0khE CTpaHe Halla3| ce OTBOP — XHITYC TJe
y JETpy yja3e MopTHa BeHa U XeMmaTHyKa apTepuja, a u3jas3e >KyqyHH KaHajd U JUMQHU CyJOBH.
Kao Mop¢o-¢hyHKIIMOHAIHA jeIUHMIIA jeTpe MOXKE Ce y3€TH KJIacH4YHM JIoOynyc (pexmuh)
jeTpe, aau U TMOpPTaIHHU JOOyIyc Wiu jeTpuH aruuyc. Kimacuunu moOymyc cacToju ce of
MpeKe MapeHXMMCKUX henuja XemaTonuTa KOju TPEACTaBJbajy OCHOBHY JeWHUILY Tpalhe
JeTpe U KpBHHUX M XKy4yHUX Kanujapa. Kimacuunux nobymyca y jeTpu MMa BUIIE O MUJIMOH,
BHIIIEYTAOHOT Cy 00JIMKa, a Ha ’bUXOBO]j IEpU(PEPHjH Ce HaJla3e MOPTHU MPOCTOPH, a y LIEHTPY
HeHTpaJiHa BeHa. [IopTHU mpocTopu Cy CMEIITEHH Ha YIJIOBUMA U CaJip>Ke BE3MBHO TKHUBO,
nuMQHE CyJ0BE M HEpBHA BJIAKHA, KAa0 M MOPTAIHY TPUjaly KOjy YMHE IpaHa XelaTH4Ke
apTepuje, rpaHa MOPTHE BEHE U MOYETHU KYYHU KaHall. XeHaToIMTHE IUIoYe Mpyxajy ce y
BUIY 3paka Ka nepudepuju nodynyca, a usmel)y mux ce Hanmasze cunycounu. Kps ce y jerpy
JompemMa W3 J1Ba M3BOpA, IMOPTHA BEHA JOBOAM KpB OOraTy XpaHJbHMBHM Marepujama M3
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clle3uHe U NaHKpeaca ((PyHKIMOHAIHU KPBOTOK), TOK XeraTuyka apTepHja JOBOAU OKCUI€HHU-

211,212
CaHy KpB (HyTPUTUBHU KPBOTOK).
Vena hepatica Iloprannu
: . J06yJyc: XKy ce
Aecuu pexar jeTpe JleBY peXar jeTPe  yuugay xyann

= Cpmacra Besa xananuh. llenrapje  K/IaCH4HM 106y.1yC:

FﬂHCOHOBa =7 (JII/II‘aMEHT) MOPTHY IPOCTOP CI/IHyCOPlLLl/l ce yJuBajJy y
- d ~ Arteria hepatica LeHTPA/IHY BeHy.

Vena cava
Vena porte

KyyHa keca

JETPHUH JIOBYJIYC
[lopTHa BeHa
llenTpasiHa BeHa

JeTpuH anuHyc: TkuBo ce
cHab/ieBa KpajibUM rpaHaMa
XelnaTH4YKe apTepuje U NOPTHe
BeHe. hesnje Haj6IMKE OBUM
CyZ,0BMMa NIPBe J00M]jajy KHCEOHUK
W HYTPUTHjEHTe.

TIOPTHA TPHJAZIA
XenaTuyka apTepuja

[lopTHa BeHa
KyuyHnu kaHauh

CuHycouau
LleHTpasiHa BeHa

TIOPTHA TPHJAZIA
XenaTHuyka apTepuja
[TopTHa BeHa

Kyuynu kananuh

. Kyunu kananuh
TosipujeB KOMILIEKC

PemapkoBe rpesune
(Laminae hepatis)

CuHycoupg,

EnpoTenHa henuja
/luzeoB npocTop

Kyndeposa henuja

Cauka 2.17. HaycmpamueHu npuka3 epabe a) jempe, 6) KAacuuHoz jempuHoz s106y.1yca u 8)
xenamoyuma. I[Ipeyszemo u3 Gartner u Hiatt [2014)211
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VY CHHYCOMIHUM KalujlapuMa ce apTepHjcka U BEHCKa KPB MEIIajy U TeKY Ka CpeAnHH
700yIyca Tj. IEHTPaHOj BEHH, JIOK Ce Kyd Kpehe y cynmpoTHOM mpaBiy. Y W3rpaambH 3u7a
cuHycouia yuecTByjy enporente hemuje u Kyndepose hennje (makpodarn), a usmehy cuny-
COMIHMX Kalujapa M XeraToluuTa Hajlase ce nepucunycou ity (u3eoBn) npocTopu y Kojuma
cy npucyrae nepucunycounne (Mro) hemumje. Kymdepore hemmje cy 3Be3macror oOnmka,
BEOMa Cy aKTHBHE y (parouuTo3u, a TJIaBHa yJIOTa UM je pa3rpaamba OCTapeluX epUTPOLUTA U
XEMOTJIO0MHA, JTydee MPOTenHa y UMYHUM IpollecuMa, Kao U pasrpalma OakTepuja u3 Kp-
Bu. Uto hemuje cy Oorate nUNUAHUM KalubUIlaMa WCIYEHEHHUM BHTAMHHOM A, Ta UM je
rJIaBHA yJora MeTaboyin3aM M JIeTIOHOBamke OBOT BUTAMHUHA, a Takol)e yuecTBYjy y CHHTE3U
Pa3IMUUTHX TPOTEHHA. XENaTOIUTH CaJpKe jeJHO WM JBa jeapa, TPaHyIMCaHU EHIOIIa-
3MaTCKH PETUKYJIYM y KOME C€ CHHTETHIIY IIPOTEHHHU U Koju (hopmupa 6a3zoduiHa Tenamua,
arpanynucanu (TJaTKH) SHIOIMJIa3MAaTCKH PETUKYIYM TJIe CE BpIIE peakije METHIIOBamba,
OKCHJAIMj€ U KOHjyramuje, NePOKCU30Me KOjU MMajy OKCHIATUBHY (DYHKIH]Y Yy TIHMKOHEO-
reHe3n, MeTaboIu3My IyprHa, JIMIHIA U aIKoXoJa, ['onrjeBe KoMIiekce KOju y4ecTBYjy y
CEKpEeIHjH Ky4YHd M CHHTE3H JH3030Ma U mpocedHo oko 2000 MUTOXOHApHja. XenaTooTH ce
Cropo 0O0HaBJbajy, Al Yy CiIy4ajy r'yOuTKa TKHBA jeTpe, YCiel JejCTBa TOKCUYHHUX CYICTaHIU
WM XMPYPLIKOT OZCTpambUBamka, JA0JIa3u 10 U3y3eTHO e(hpukacHe pereHepaiuje jerpe Koja ce
OCTBapyje 1e060M XenaToIHTa ca [HbeM MOTIyHe HaZOKHAIe HeqocTaTKa TKiBa. =21

Jerpa je KapakTepuCTHYHA IO CBOjOj JEAMHCTBEHO] IBOCTPYKO] (DU3HUOIOIIKO]
GYHKIMJU y JbYACKOM OpraHu3My, TauHHj€ OHA MMa E€HJOKPHUHY YJOTY jep CHUHTETHUIIE U
u3nydyje anOymuHe, IpoTpoMOUH, (UOPUHOTEH U JIMIONPOTEUHE Y KPB, &Il U €r30KPUHY
yIOTY jep pa3jiuuuTe KOMIIOHEHTE JOCIeNe KpBJbY TpaHCHOpPMHUIIE M H3IIydyje MPEKo
KYIHUX TIyTeBa y oONMKy xKydr. JKyd ce cacToju Of BOJIE, EIEKTPOIINTA, )KYIHUX COJH, KY-
YHOT MUTMEHTa OmnupyouHa, pochonunuaa u xomnecrepona. Takohe, y jeTpu ce JEMOHY]Y
METa0OJIUTH, KA0 IUTO Cy JUMHIM U YIJbeHU XuApaTH (y OOJUKY TPUTIHUIEpUAA U TIUKO-
reHa), KOjU Cy HEONXOJTHM 3a CHalbJeBame OpraHu3Ma €HEeprujoM, JEMOHY]y C€ BUTAMHHHU
(Beh je momeHyT BuTaMuH A, anu u Butamusu [l u b1y), anu je jerpa cnocoOHa U 3a CUHTE3Y
MacTH M aMUHOKHCEJIMHA y TIpOIlecy INIyKOHeoreHe3e. Y XemaToIUTHMa jeTpe ce BpIIM U
TpaHCaMUHAallMja U JIeaMUHAIlM]ja aMUHOKHCEJIMHA, HAacTaje ypea Koja ce H3Iydyje MPeKo
OyOpera, a y mutoxoHapujama ce onasuja Kpebcor mukimyc. CBakako HajBaKHMja yliora 3a

. . : 212,214,21
4OBEKA jecTe yIpaBo JETOKCHKAIM]a K HeyTpal3alija PasInauTX KCeHoonoTnKa, * 414212

VYpuHapHU CUCTeM YMHE MapHU opraHu, OyOpe3su u yperepu (MokpahoBomu), u
HeMmapHU opraHu, MokpahHa Oemmka U yperpa (MokpahHa 1eB), U CBH YYECTBY]Y y OAp-
KaBamkby XOMEOCTa3e OpraHu3Ma pPEryJIHcameM 3allpeMUHE M cacTaBa TEJIEeCHUX TEYHOCTU
nomohy mporeca ¢unrpanuje, ancopniyje u cekpenuje. OBUM mpolecuma ce myTeM ypuHa
W3 OpraHu3Ma eJIMMHHUIIE BUIIAK TEYHOCTH M EIEKTPOJINTA, KA0 M MPOAYKTH MeTaboIu3Ma
KOJU ce W3Ny4dyjy Y BUIYy ypee, MOKpahHe KucelnHe U KpeaTnHuHa. byOpe3u cTBapajy oko
15 L ypuna nHEBHO, peryjuIly PaBHOTEXKY TEYHOCTH M E€JEKTPOJIUTA, CTBApPajy XOPMOH
PEHHMH KOJU pEryjuile KpBHU MPUTUCAK, &I U YTHUUy Ha CHHTE3Yy €PUTPOIOETHHA, INIUKO-

MPOTEHHA KOJU CTUMYJIUIIIE IPOU3BOIIbY EPUTPOIIMTA U XUAPOIU3Yje BUTAMUH T34
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byopesu (ram. ,ren“, Cauxa 2.18.), ka0 UCHTpaIHH OpPraHd YPHHAPHOI CHCTEMA,
CMENITEHH CY HM3a MepUToHeyMa y OyOpeKHO] JIOKH U 00MOTaHU (PrOPO3HOM KarCyJioM OKO
KOje ce Hajazu OyOpeXHO jacTydye CauMmeHO OJf MacCHUX Haciara. byOper je macyspacTtor
o0JKKa, ca UCIYITYEHOM CIOJBAIIIOM CTPAHOM, JOK je YHYTpallliha CTpaHa yrHyTa ca XHiTy-
coM (yJIla3HHM OTBOpPOM) y cpenunu. Kpo3 xmiryc y OyOper ynasze peHaJlHa apTepHja U HEPBH,
a M3Jla3e peHalHa BeHa, JUM(HU cyloBH U ypetep. [lapenxum OyOpera monesbeH je Ha JBe
LeJIMHE, KOPTEKC WM NepudepHy 30Hy U MelyJia WK YHyTpalllky 30Hy. Menyna ce cactoju
on 10-18 penamnux (MamurujeBux) mupaMuga TPOYrIacTor OOJIMKa, MPHU 4YeMy je BpX
nmupaMyujie YCMEepeH Ka XWiIycy, a 0a3a ka crosba. Op 6a3a ka koptekcy kpehy depajHoe
nupamuie (MeayJapHH 3paly) U OHU Ca KOPTUKAIHUM MapeHXUMOM U OyOpEKHOM CyIiCTa-
HIoM u3Mel)y peHanHux nwpamuna, T3B. peHanHuM (bepTHHHjEBUM) KOJyMHaMa, 4YUHE
1enoKynHu Koptekc. C apyre cTpaHe, BpXOBH PEHAHUX MUPaMU/A Tj. PEHAIHE MAIHJIEe TIPO-
MUHUPA]y y IYIUBMHE Ha3BaHE Malie OyOpe)kKHEe dJamiuile, BUIIC OBAKBUX INYIUbMHA YHUHE
BeMKe OyOpekHe JaluIile, a BUIE Yamuia GopMUpajy MOYETHA CErMEHT ypeTepa, OJTHOCHO

6yOpexHY Kapiuiy. -

OCHOBHY CTPYKTYypHY U (DYHKUMOHAIIHY jeAUHUIly OyOpera uvHU HEe(DPOH U CBaKU
OyOper cagpxu 1-3 muinona Hegpona. CBaku HeppOH je crocoOaH Ja caMOCTaIHO CTBapa
ypuH. ['paha Hedpona cactoju ce o 6yOpekHOr Kopmyckya (Tenaiiia) u 0yopesxHor Ty0y-
Ja Koju je m3prahjeH M3 MpOKCUMAaIHOT BHjyraBOr TyOyna, XeHIIEOBE METJbe U JUCTATHOT
BUjyrasor tyoyna. Behu Opoj Hedpona ce ynupa y cabupHu TyOys, ajii OBU TyOynau ce He
cMmatpajy aenoBuma Hedpona. [lo monoxkajy y 6yOpery HepoHu ce jaene Ha KOpTUKAIHE, ca
KOPITYCKYJIUMa Y KOPTEKCY U XEHJICOBUM IeTJhaMma Koje jeaBa MPOAUPY Y MEIyIy, U JyKCTa-
MeaynapHe HepoHe YHju Cy KOPITYCKYJIH Y OTM3UHU Meyiie, a XEHIICOBe MeTIbe Cy TyOOKO
y Menyiu. ByOpesxHu KoprycKyll mpecTaBiba MOYETHH, MPOIIUPEHH, JJONTACTH J1e0 HehpoHa
rze Aonasu 1o guiaTtpanyje kpHe mwia3me. Cactoju ce o 6yOpekHOT TiIoMepya OKpYKEHOT
boymanoBoM karicynoM. ByOpexxHu riomepys cacToju ce oj T'ycTo 30MjeHHUX Karuiapa Koju
noBe3yjy aepeHTHy M epepeHTHY apTepuoily, IITO MpeJICTaBba YHMKAaTaH Cly4yaj Kamu-
JapHe Mpexe Koja ce Haja3u u3Mely JBa apTepujcka KpBHA CyJa — apTepUjCKU MOPTAIHU
cucreM. OBaj MOJT KOPITyCKYJIa Cce Ha3WBa BACKYJAPHHUM IIOJIOM. YHYTpAIlbU, BUCHEPATHU
mict boymaHoBe karicyine o0aBHja Kamuiape TIoMepyIia, 0K CIOJballliby, TapHjeTaTHH JTUCT
O3HauaBa rpaHully OyopexHor kopnyckyna. M3mehy mux ce Hamasu ypuHapHU MPOCTOP TIe
ce Kpo3 3W] Kamnwmiapa U BUCIIEPATHH JIUCT UITPUpPA KPB, HAKYIIJbA CE€ MPUMAPHH YPUH U Taj
JIe0 KOPITyCKYyJa MpeCTaB/ba YpUHAPHU 0. Nemnuje BUCLEepaTIHOr JUCTa Ha3BaHe OJOLUTH
cy Bpiio crenuduune rpahe. IIpocrop nzmelyy rimomepynapHux KanuJIapHUX MET/BU UCTTYHEH
j€ moceOHOM TKMBHOM CYIICTAHIIOM 3BaHOM Me3aHrujyM. OH ce cacToju o] HHTpa- U eKCTpa-
Me3aHrujymckux henuja. [Ipotok xpBu y ob6a OyOpera kox oapaciux ocoba uzHocu 1.2 1mo
1.3 L y MuHYTY, TaKko Ja KOMIUIETHA IUPKYyJaTOpHA KpB mpolhe kpo3 Oyopere 3a 4-5 MuHyTA.
['momepymapan GuITpaT HacTaje yciel pa3inke u3Mmel)y XuapocTaTcKor MPHUTHUCKA KPBU U
OHKOTCKOT' MPHUTHUCKA IJIa3Me (OCMOTCKU MPUTHCAK KPBHE IJIa3Me), PH YEMY j€ XEMM]CKU
cactaB OBOI (WITpara CIMYaH cacTaBy IUIa3Me, caMO HE CaApXH IMpoTeuHe. byOpexHu
TyOyn 00aBHjeH je jeIHOCIOJHUM emuTeNoM, unje ce henuje y oapeheHnm aenoBumMa pasiu-
Kyjy. OcHOBHa ynora TyOyna je amncopriyja BOJe, €NEeKTPOJIUTa U APYruX HYTPUTHjeHaTa
TJIOMEPYJICKOT (puiTpaTa, Kao U CeKpelja HeKUX HeOpraHCKuX joHa. Perynamuja cucteMckor
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KPBHOT TIPUTHCKa Moryha je MOCpeacTBOM pEHHMH-aHTMOTEH3MH-AJIOCTEPOH MEXaHU3Ma,
300r mocTtojama creurjaaHo audepeHnupanux henuwja Ha BacKylnapHOM MoJy OyOpexHOr
KOPITyCKYJla KOje YMHE jyKcTarjaoMepyscku amapar. OBaj amapaT cacToju ce OJ] JyKcTario-
Mepyickux henwja (y Kojuma je IEMOHOBAaH PEHHH), EKCTPATTIOMEPYICKUX ME3aHTH]jYMCKUX
henuja u rycte mpJbe (macula densa) koja HacTaje HajlerambeM JTUCTATHOT BHjyraBor TyOysa
Ha 311 adepenTre aprepuoie.” >

Penanne (Beptunujese)

Jlyune apTepuje KOJIyMHe

Penanne (MannurujeBe)
nupamufe (10-18)

> \\ MeaynapHu 3pauu
- . > (depajHoBe nupamuze)
PeHasHa BeHa ’ \’
\’ ) \ Kancyna
‘Z | Maue Gy6pexHe

‘%\ yauuue
P | ‘Q
eHaJIHa
) g L N m msEaE T
apTepHja ‘ [Ipokcumanuu

namnuJje

PenanHa Mexyna BUjyTaBU TYOY.JI
KapJiMna
KopTekc o Vasa recta
Yperep KopTekc _ACEE
&mw ‘ ————/ Macula densa
Besinke 6yopexxHe L’%L Jucranuu
Yauue ' 2y BUjyTraBU TGy
. Jincransu _— Jle6esiu cerMeHT
Resvje raaTKUx BUjyTaBH TYGy XeHJ/1e0Be NeT/be
muuha D
(- . Mepaynapun
4 l 3pak
] Backyaapuu noa
! . -
AdepenTHa 2 -g® EbepenTHa & 4‘ CabupHu Ty6yn
apreprona g, aprepuona TaHKH cerMeHT
JykcTarjaoMepysiapHe P, \
hesmje o XeHJleOBe NeTJbe
ExcTparsiomepysiapHe y
BoyMaHoBa —_4- Me3aHrujyMcke hesuje
KarcyJsia
MesaHnrujymcke henuje
i 137 \ r . [ManunaapHu
T'oMepysiapHu A;E 1 1 /1oMepyJlapHa AYKTYC
Kanuaapu <\ i4 Y. y MeMGpaHa Megyna
1 W pHUHapHU
MogouuTtH npocTop
N YpuHapHu nosa
[apujeTanHu 1ucT
BoymaHoBe KancyJie
[pokcuManHu | Penanna
BHjyTaBH TY6YJI nanuja

Cauka 2.18. HaycmpamusHu npukas epabe a) 6y6peza, 6) HedppoHa u 8) 6y6pesxcHo2 meaauyema.
213
Modugukosaro u3 Ross (2011)
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Hajsnauajauja ymora OyOpera je CBakako CTBapame YpHHA, MEXaHU3MOM KOjH

oOyxBara cieneha Tpu npoueca214:

1. ¢umimpayuja — uehewe KpBHE TEYHOCTH Kpo3 QUITpaMoOHy Oapujepy y
OyOpeKkHOM KOPITYCKYITy TJ€ HacTaje MpUMapHu GUITPAT KPBH;

2. peancopnyuja — Bpahame CyIncTaHIy u3 QuiTpara Ha3ad y KPBOTOK, OJIBHja Ce Y
TyOynMMa, aju ce ypea, KpeaTMHUH M COJIM THIAa HUTpata, cyiadara u docdara,
ciabuje pearcopOyjy y nmopehemy ca BoaoM;

3. cekpeyuja — TPAaHCHOPT jOHA W JPYTrUX CYICTAHIU Y CYNPOTHOM CMEpY Tj.
KOHIICHTPHCAE YpUHA 011 XEHIICOBE METJhE Ta 10 CAOUPHHX TyOyIIa.

@DyHKIMOHAIHU TECTOBU KOjU c€ KOpUCTe 3a ojapehuBame HOpMAaIHOr paja jeTpe U
OyOpera 3acHOBaHM Cy Ha opehuBamby aKTUBHOCTU €H3MMa M3 henvja jeTpe W KOHIEHTpa-
1Mje HOpMalHUX (DU3HOJOUIKKX MpOoayKara jeTpe U OyOpera y KpBHOM cepyMmy, IJIa3MH U
ypuny. Crora ce ozpelyjy (yHKUMOHAIHM TapaMeTpu jeTpe, Npe CBUX YTBphuBame
€H3MMCKE aKTHBHOCTH TpaHCaMMHa3a (ajdaHuH TpaHcamuHaze — ALT u acmaprar TpaHncamu-
Hase — AST), ankanne ¢ocharaze — ALP, rama riayramun tpancdepase — yGT, HuBoa Ouiu-
pyOuHa (AMPEKTHOT, MHIMPEKTHOT M YKYIHOT), TPUIJIMIEPHIA, XOJIECTepoia U allOyMUHa.
Ito ce Tnue HOpManHe (yHKIHMje OyOpera, oHa ce yTBplhyje ompehuBameM cepyMcKOr
HHMBOA KPEaTHHUHA, ypee 1 Mokpahme kucemnne.”™

Kao mto je Beh mo3naro, mopes BackyinapHe M MeTabonnuke (yHKLH]je, jeTpa urpa
NpecyIHy YJOry Yy JAETOKCHKAlMjU U EKCKpelHju MHOTHX EHJIOTeHMX M er30reHux
CYIICTaHIM (TOKCHYHA je[NbeHha U JIEKOBU). YKOIHMKO Johe 10 Ouino kakBor mopemehaja y
(GYHKIUjU jeTpe TO C€ UTEKAKO MOXKE OJPa3UTH Ha LIEJIOKYITHO 3JPaBCTBEHO CTAHE YOBEKA.
Omrehewma jeTpe moBe3aHa cy ca HEKpo3oM henuja, moBehambeMm HHUBOA JIMITHIHE TEPOKCH-
Jandje ¥ CMameHkeM KOHIeHTpanuje peaykoBaHor rinyratioHa (GSH), kao u 3HauajHHM
noBehamweM OMOXEMHUJCKHUX MOKa3aTesba QyHKIHje jeTpe y cepymy. [lojeaunu MmeaukamMeHTH,
YKOJIMKO C€ YHECY y /103U BHIIIO]j OJ MPOINHKCaHe, MOTY JI0BECTH JI0 omtehema jerpe. YpaBo
J€ XemaToTOKCUYHOCT y3pOK IOBJIadekha MHOTHX JIEKOBA ca TPXKHILTa, jep je 3a Bue o1 900
JIeKOBa MOTBpheHo J1a yuecTByjy y omrehemy TkuBa U ¢pyHkuuja jerpe. Yak 50% ox o cBux
aKyTHUX omTehema jeTpe MOBE3aHM Cy ca JIEKOBMMAa H3a3BaHOM XEMaTOTOKCHYHoIIhy.
XenaToTOKCHYHOCT je Hajuemhe HMHIyKOBaHA MPEBEIMKUM Jj03aMa JIEKOBa KOJU HMajy
[IUPOKY TEPaIreyTcKy yrnorpedy: acmapram, ralakTo3aMiH, JOKCOPYOHIINH, alleTaMHHO(DEH U
wrcruratiaa. 4 JlexoBe, Koju KpBJBY AMPEKTHO CTH)XY W3 CIE3WHE M TacTPOHMHTE-
CTHUHAJIHOT TpPaKTa, jeTpa YIJIABHOM HJEHTU(UKYje Ka0 KCEHOOMOTHKE IMa OHHU TMOJUIEKY
Pa3IMYUTUM METaOOIMYKUM TPOIeCMMa Kako OW OWiM JTOBEIeHW Yy OOJIMK TOTOoJaH 3a
enuMuHanyjy. Tako a riaaTku eHA0IUIa3MaTCKU PETUKYIyM OHMBa MpPETBOpPEH Y ,,(pabpuky
MeTabonuukor mpeuniihaBama. MeTtabonn3am KCeHOOMOTHKA ce O/BHja Yy ABe (asze Koje
o0yxBaTajy OpojHEe XeMHjCKe peakiMje KOjuMa MOT'Y HACTaTH U XEMHjCKH 3HaTHO aKTHUBHU]JU
METa0OJIUTH Ca MOTEHIMjATHO TOKCMYHUM ocoOmHama. MHoru on mux omTtehyjy BUTaIHE
henmmjcke opranesne, Kao MTO Cy MUTOXOHJIIpHje, U ociiobahajy peakTHBHE CYIICTAaHIIE KOje
omrehyjy xemarnuke henuje. Takohe, mMoxke mohw [0 aKTHUBalMje €H3UMA y CHCTEMY
nutoxpom P-450, a TMMe M W3a3uBama OKCHUIATHBHOT CTpeca KOjU Y3pOKyje IMPOMEHE Yy
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jerpu, nok omteheme xemaronmrTa M JKyYHHUX KaHala MOXKE JIOBECTH JO HHTPAXEIAaTHYKe
aKyMyJlaliyje xy4d, IITO WHAYKYje IIMTOTOKCUYHOCT M Jajbe XenaTuuko omreheme. Oznena
TKUBa jE€Tpe Ce€ JIAaKO MOXKe YTBPAUTH oipehuBameM (yHKIMOHATHUX OMOXEMH]CKHX Iapa-
merapa. Ha omreheme ykasyjy moehana aktuBHocT enzuma jerpe (ALT u AST) nHacrana
ycrnen ocinobahama oBUX eH3uMa U3 henuja jerpe y KpBOTOK yciuen Hekpo3e win omrehema u
ryosbema (QyHKIIMOHAIHOT WHTerputeTa hemmjcke memOpane. Takohe, mosehan HHBO cepy-
Mcke ALP, ykymHuX mpoTenHa u OMIMpyOMHA yKaszyje Ha CMambeHy (YHKIH]y XEMaTHYKUX
henuja.?t"? Ceu oBH mpoLecH MOTy M3a3BaTH HATOJOLIKE IPOMEHE y TKUBY jeTpe Koje ce
MOTY jaCHO YOYHTH TOJ[ CBETIIOCHUM MHKPOCKOIIOM HakoOH 0o0jera TKMBHOT Iperapara. Ha
nmpenaparuMa Hajuemhe cy MNpUCyTHE clieehe MpoMeHe: KOHTeCTHja, KOH(IyeHTHa |
¢dokanHa HeKpo3a, OallOHCKAa WM BaKyoJlapHa JereHepanuja, ¢Gudposa, HHPUITpaIHja

. . : . 221
nHpnamaropanx hemmja, xuneprasuja Kyndeposux henmja n qumartamuja cuHycoua.

AxytHo omrteheme OyOpera je crame Koje ce 4ecTO MOoBe3yje ca MOPOUIUTETOM M
MOPTAJIUTETOM TallMjeHara, ITo 1 Huje n3HeHalyjyh moxartak, y3umajyhu y o03up mosuio-
KHOCT pEHAJTHOT TKMBa omTehemrMa n3a3BaHUM TOKCHMHUMA. MneHtudukoBanu cy OpojHH
NaToO(QHU3HOJIOMIKH TPOLECH KOjU YYECTBYjY Yy MEXaHU3MY HE(PPOTOKCHYHOCTH, O] MallMX
MIpOMEHa y TJIOMEpYyIJIapHOj U TyOynapHoj pyHKIM]jH, Ta CBE 0 MOTIHyHe OyOpexkHe nHCcyhu-
mmjennmje.”® OkcnmaTHBHY CTpec ce i y OBOM CIydajy HAla3d y OCHOBH (DYHKIMOHAIHHX H
CTpyKTypHUX nopemehaja OyOpera, ainu ce y BEIHMKOM Opojy ciaydyajeBa nmope OKCUIaTHBHOT
cTpeca pa3BHja W HUTPO3ATHBHU CTpec (KapaKTepHIIEe Ce MPUCYCTBOM PEaKTHBHHX BpCTa
azota). MHora cuctemMcka 000Jb€Ha, Kao IITO Cy XHUIEPTEeH3Wja, AujabeTrec, XumepxoJe-
cTepojieMuja, 3aTUM UH(EKIM]je, TPeBeIuKa KOH3yMallija ajJKkoxoja U JyBaHa, U3JI0KEHOCT
3pademy MOTY y3a3BaTH OKCHIATHBHHU CTpec y OyOpe3uma M JOBECTH JI0 CTEHO3€ PEHAHE
aprepuje, unduamanuje, puOpo3HUX MpomeHa, anonrtose, mytanuja JJHK, ckiaepose rioome-
pyJa U HEKpo3e, IITO y KPajleM CIIydajy BOAM MPECTaHKY pajia OBUX OpraHa U HCXEMHU]CKe
He(pponaTI/Ije.222 Pa3Hu kceHobuotuiM, y Koje ce yOpajajy M JIEKOBH, MOTY JOBECTH [0
OKCHJATHBHOI cTpeca y OyOpe3uma. HedpoTokcHuHOCT MOKa3yjy HEKH 4ecTO KopHUIIheHH
AHTUOMOTHIIM, TOCEOHO AMHHOITMKO3MIM Kao INTO j€ TeHTAMUIUH, aHTHHEOIJIACTUYHU
MEIMKAMEHTH KOjU C€ KOPUCTE Yy TpeTMaHy MeTacTa3upaHuX KaHiepa (IUCIUIaTHHA, KapOo-
TUTaTHHA, METOTPEKCaT, JOKCOPYOHUIIMH, IIUKIOCITIOPUH W aJpUAMHIINH), ald W KOHTPAacTHA
cpenctBa koja cy Tpehu Hajuemhu y3pok akyTHOT omTehema 6y6pera.222'223 Hajuenthe
,MeTe" TOKCMUYHUX areHaca Cy NMPOKCHUMAaJHU BH]yraBU TYOyJId KOJU CaJpiKe TPaHCIIOPTEpPE
KOJU YYECTBY]Y Y CEKPELHUjU U peancopniyju KceHoOnoTuka. [IpoMeHe y akTHBHOCTH OBHX
TpaHcropTepa Mory noBehatu akyMyiaupame TOKCHHA M YUYUHUTH OyOpere oceTJbMBUM Ha
ourrehera.”* ITpBu 3Hamm omrehema OyOpera cy moehan HUBO ypee (YKYIHOI a30Ta) H
KpeaTHHUHA Yy KPBHOM CepyMy, Kao M I0jaBa ypeMHje€ OJHOCHO CMambemha IMPOU3BOAE
ypuHa. Jlo1HHje MOTy HacTaTH ¥ MPOMEHE Y PEHAJTHOM TKHBY THITA KOHTECTH]E, XHIPOTICHE
JIeTeHepallnje, 1eCKBaMaIlfje U HeKpo3e TyOyJIapHOT emuTelNa, eieMa, HeKpo3e U KpBapema y
WHTEPCTUIN]YMY, Kao U aTpoduje rJIOMepyna.223

Jenan on Hajuemhux y3poka pa3Bujama XyMaHe HEPPO- U XeMAaTOTOKCHYHOCTH Y TOKY
XeMHUOTeparnuje jecTe ymorpeda aHTUTYMOPCKOI Jieka nucruiatuHe. llucrutatmHa — Cis-
[Pt(NH5),Cl,] (cis-auammunauxiopunoriatuaa(ll)) je HEOPraHCKO KOMIUIEKCHO jEAHEbCH-E
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KBaJIpaTHO IJIaHapHE reometrpuje, rae je miatunHa (ll) okpyxena aromuma xjopa U aMOHHja-
YHHAM rpymnama y Cis-mojoxajy. OBaj HEOpPraHCKH KOMILIEKC je Y KJIMHHYKO] YIOTpeOH y

TpeTMaHMMa Pa3IMYUTHX TUIIOBA KaHiepa jomr o 1978. roguHe kana je o1oOpeH o cTpaHe

5
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Cauka 2.19. MexaHu3zam des108ara YucniamuHe u HavyuHu ee3usarea 3a /JHK.

Ilpedcmaswero kopucmehu nybaukayuje Kelland (2007]231 u Gémez-Ruiz et al. (2012)228

OcHOBa MexaHU3Ma aHTHTYMOPCKOT jenoBama mmciuiatune (Cruxa 2.19.) jecte
MHTEpakKIyja ca Ae30KCUupUOOHYKIEHHCKUM KucenuHama y henujama. Cmatpa ce aa nuciuia-
THHA MOXXe AuYHI0BaTH y henunjy yriiaBHOM acuBHOM auQy3ujoM, Majia je MOTyh 1 aKTu-
BHH TpaHCIOPT moMohy 1urazma-memOpanckor Ctrlp tpancmoprepa. HakoH muconmjanuje
JIBa XJIOpUJIHA joHAa U (opMHUpama PEaKTUBHOT KOMILIEKCa, MUCcIuIaTiHa nHTeparyje ca JJHK
cTBapajyhu WHTpaslaHUYaHO M MHTEpPJAaHYaHO yMpEKaBame y3 JIOKanHy aeHarypauujy JIHK
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JaHalla YMMe clipeyaBa Jajby peruimkanujy u tpanckpunuujy JJHK u tako mcmnoseaBa cBOj
antukanneporenn edexar.”2*?® Opaj nporec ce mpe cBera 0BHja IIOCPSACTBOM BE3HBAEbA
komruiekca ratuHe u3mehy N(7) m O(6) aroma cycemHux Mojekyna ryanunHa — G, a 'y
MameM ooumy mpexo N(7) u N(1) aroma aneanna — A unu npeko N(3) aroma nuto3una — C.
['maBHM TPOM3BOJ OATrOBOpaH 3a AHTUKAHIEPOTeHY aKTUBHOCT LUCIUIaTHHE jecte 1,2-
ryanuHeokcunykieotus (GpG) (uak oko 65%), rie je miaTMHAa WHTPAJAHYAHO KOOPAMHO-

229-231
BaHa 3a N(7) arome y MoJiekyninma ryanuHa u3 cyceanunx JJHK nanana.

[{ucrutatiHa ce, Kao Bpio eukacaH XeMHOTEPaNeyTCKH areHC, KOPUCTH y Tepamuja-
Ma pa3IMYMTUX MaJIWTHUTETa, Ipe CBera KOJ KaHIlepa TECTHCA, jajHHWKa, IJaBe M Bpara,
MokpahHe Oemnke, KoJ| [IepBUKAIHOT, €30(harujaqHor U KaplHOMa rmylia.zzs’Z?’2 Nako je oBa
yJI0Ta MUCIUTATHHE OJ] M3Y3ETHOT 3HAauaja 3a JeYCHE KaHIIEPOTeHUX 000JbEHha, OBO jeIUHCHE
n3a3nuBa OpojHE HEeXKeJbeHE e(eKTe y OpPraHu3MYy, TaKO J1a Cy y Tepanujyu HUCIUIATHHOM YecTa
noBpahama, mopemehaju AUTeCTUBHOT TPaKTa, KA0 U TOKCUYHM €()EeKTH Ha pa3IMuuTe OpraHe
¥ cucreme oprana.’” [{ucruatina Hajuemhe u3asuea Hedpo- (20-41%), Heypo- (30-86%) u
ororokcn4dHOCT (23-50%), M y HeKuM ciydajeBuma Mujenocynpecujy (<5%) u XxenaroTokcH-
qroct. #2324 nirehema OyOpera Hajuemhe HacTajy jep ce LMCIUIATUHA YIJaBHOM
u3Nydyje U3 opraHu3Ma oBuM ImyTeM (uak 27-45% ojn ykymHe yHere koiuuuue). Hedpoto-
KCHYHOCT HHJyKOBaHA LMCIUIATHHOM MOYE JOBECTH 10 akyTHor omrehema Gyopera.?2’?%
[IraBume, nUCIUIATHHA MOXKE Y HEIITO MameM Opojy cilydajeBa M3a3BaTH M XEHAaTOTOKCHU-
YHOCT jep je jeTpa, Kao To je Beh peueHo, riIaBHU OpraH 3a TpaHc(hOopMalujy U eKCKpeLujy
KCEHOOMOTHKA 1 JIekoBa. > Kako cy umib nenoBama mucratune JIHK monexynu, wena
yroTpeda y XeMHOTEpaNuji MOXKE IOBECTH U JI0 pa3Boja CeKyHIapHUX MaaurHuTera. Hakon
TpeTMaHa IUCIUIATHHOM MOTY Hactatu omrehema mutoxonapujanae JIHK koja Bome mo
MyTareHes3a, KaplUHOI€He3a U allONTUYKE CMPTH hennja.237’238 HaBenenu TokcnuHu epexTi
LUCIIATUHE HACTajy 300T aHUTETa OBOT KOMIUIEKCA Ka jeIUmbeHhUMa Koja capiKe CyMIop
(xao mro cy riyratuoH (GSH) — y-L-rmyraMun-L-nUCTEMHUITINIME U METaJOTHOHEHHH),
Opy 4eMy ce THONHe rpymne koopauHyjy 3a Pt(ll) joH m Tume cnpeuaBajy HHTEpakuujy
nucmature ca JJHK. Tako GopMupanu KOMIIEKCH Cy U3y3€THO PEaKTUBHHU U OJATOBOPHU CY
3a momeHyTe HeratuBHe ocobmue.2® Topen BesnBama LUCIUIATHHE 33 Pa3IHUATE MOJIC-
Kylle y IUTOIUIa3MH, jOII HEKH O MPEIUIOKEHUX MEeXaHW3aMa IMCIUIATHHOM HWHIYKOBaHE
TOKCUYHOCTH Cy TOBehiaHO reHepucame peakTUBHUX kKuceonnkoBux Bpcta (ROS) un nHxuou-
[[Mja AaHTUOKCHIATHBHUX €H3WMa (CYNEPOKCH] IMCMyTa3e, TIYTAaTHOH IEPOKCHAA3e W
ryTatuoH S-tpaHcdepase). EBUIEHTHO je na hopmupame ClI000IHUX paauKaia, OKCUIATH-
BHU U HUTPO3AaTHUBHH CTPEC, KA0 M HUXOBUM JEJIOBAKEM M3a3BaHU MH(IAMAaTOPHU MpOIecH
U Tpeku]] GYyHKIMOHUCAkha MUTOXOH/pUja UMajy BeOMa BaXKHY YJIOTY Yy I0jaBH TOKCHYHUX
edekara mucruiartnme. 22 234239241

Kako je Beh mo3HaTo 51a je OKCHJATUBHU CTpPeC jeAaH O] KJbYYHUX Y3POUYHHKA
HacTajamba MAJIMTHUTETA, pa3BUja ce joul Behu HHTepec Ka MPOHaJaXewhy CYNCTaHIU Koje Ou
ra crpedmiie, a y OBOM CJIyd4ajy CMamHJIe TOKCHYHOCT M3a3BaHy LUCIUIATUHOM. M3y3eTHO
BEJIMKK OpOj aHTHOKCHJAHATAa W aHTUKAHIIEPOTCHUX CYICTAHIIM M30JI0BaH je U3 OWibaka y
MPETXOAHOM Neprory. MHOTH POU3BOIM OMIJBHOT MOPEKIIA UMajy MIPEBEHTUBHY YIIOTY TaKo
IITO CIpeYaBajy TyMop-crneunpuyne merabonnyke myteBe, Mory na nosehajy edukacHoct
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XEMUOTEpAINeyTHKa, CMamke CIIOpeaHe ePeKTe XeMHOTepanuje Wik Ja Jelyjy Ha JETOKCH-
Kallijy OpraHu3Ma O] XeMHuoTepareyTuka. M3 Tor pasiiora ce manujeHTHMa CaBeTyje Ja
MMajy oJroBapajyhy MCXpaHy TOKOM XEMHUOTEpamnuje Kako OM OCHUTypalld ITO 00JbE 3/pa-
BCTBEHO cTambe. 224 Konzymarnmja xpane 6orate (peHONTHUM jeIUHCHUMA, HHAYE TO3HATHM
AHTUKCUJAHTHMA, TIOBE3aHA j€ ca TMO3UTHBHUM (PU3UOJIOMIKIM e(PeKTUMa Y KapIMHOTEHE3H,
O]l KOjUX Cy CBaKako Haj3HauajHUjH TYMOpPCKa MpeBeHIMja 1 yOlaxaBame ITETHUX edeKara
xemuotepaneyrnka.”** V (okycy HAYdHHX HCTPaXHBaIba je CMAmbEHe HEKEHCHNX eexara
[UCIUIATHHE Ha HOpPMATHO (YHKIHMOHHCame opraHa (rmoceOHo OyOpera um jerpe), Koje ce
MOpe/l HEKMX CHHTETUCAHUX JICKOBA, MOXE OCUTYPATH U YIOTPEOOM JICKOBHTHX OWJbaka U
BUXOBUX (CHOJHUX KOHCTUTYeHaTa. [IpOTEeKTUBHE OCOOMHE JICKOBUTUX OMJbaKa y CTambHMa
EKCTCH3MBHE HE(PPO- M XEMaTOTOKCHYHOCTH MOTY C€ MPATUTH MPEKO HUBOA OMOXEMM])CKUX
(GYHKIMOHATHHX TapaMeTapa OBUX OpraHa y cepymy, onapehuBameM mapamerapa OKCHIATH-
BHOT CTpeca y TKHBHMAa, MATOXUCTOJOMIKAM OCMATpamkeM TKHBHHUX MCEYaKa, Ka0 1 MHOTHM
IPYyrUM MeToAaMa opehuBama eKCrpecHje pa3InuuTuX TeHa, HUBoa WH(IaMalyje, reHoTo-
KCHYHHX W aHTHTEHOTOKCHYHHMX edekara nta.>* JInreparyprn mojamy ykasyjy 1a cy MHOTH
¢duTonpenapaTu MoKazaal MU3y3eTHY CIOCOOHOCT mpeBeHuuje omrehema Oydpera u jerpe y
TpeTMaHy IMCIUIATUHOM. Tako je TpPOTeKTHBHA YJIOTa y OJHOCY Ha HE(MPOTOKCHYHOCT
wHCIUIaTHHE TOTBpheHa Kox ekcrpakata hymGupa (Zingiber officinale)®*®, amoje (Aloe
barbadensis)®*’ u cemenxu rpoxha (Vitis vinifera)®®. Taxolje, GeHonna jenumersa, Kao WTo
Cy py3MapuHCKa KucenmuHa?", pyTI/IH250 u KypKyMI/Istl cMamyjy wWin YyOnaxaBajy
[UCIUIATUHOM HMHJIYKOBaHY He(ppo- M XemaToTOKCHYHOCT. MelyyTum, jour yBek je ped camo o
MPEIKIMHAYKIM UCIIHTUBAAMA, a TJIaBHY NPENpPeKy KIMHUYKOM HWCIHTHBAKY H J1aJbeM
(hapmarieyTcKoM pasBujamy (puTONpenapaTa npeAcTaBba HEAOCTATaK TEMEJbHHUJUX T0/1aTaKka
0 BUXOBO] OMOJIOIIKO] TOCTYITHOCTH Y JbYICKOM opraHnsMy.245

Naxo je cBe Behu Opoj MO3UTUBHUX pe3yaTaTa KOje UCIO0JbaBajy OMJbHU IpenapaT v
KOMIIOHEHTE H30JI0BaHE U3 JIEKOBUTHX OMJbaka, MOTPeOHO je OMTH MoceOHO Ompe3aH Ipu
oabupy OMJbaka M CYNCTaHIM KOje ce KOPUCTE y TpeTMaHHWMa M CBAaKaKO HHXOBOM JI03M-
pamy, jep MHOTe O]l ’bUX MOT'Y UMaTH MOTHYHO cynpoTaH edekar. [lojenuna gurojenumema
MMajy U3pakKeHe TOKCUYHE OCOOWHE, MOjeMHAYHO WM y KOMOMHAIIM]U ca APYTUM jeIUHhe-
wBuMa. 3abeneXeH! Cy U CIIy4ajeBH HEeCTpY4YHE MaHuIyJaluje OMJbHUM JporaMa, npu 4eMy
je m3a3BaHa He(po-, XernaTo-, Heypo- ¥ UMYHOTOKCHYHOCT y BEJIMKHM pa3Mepama, Jak U ca

252-254
CMPTHHUM HUCXOOO0M. 5225
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[Ipeamer wu3y4yaBama OBE JOKTOPCKE AHMCEpTandje je (UTOXEMHjCKH cacTaB |
(hapMakoJIONIKa aKTUBHOCT METAHOJICKUX SKCTpaKaTa HaJ3e€MHHX JIeJIOBa U KOpeHa OHIbaka
Filipendula ulmaria (L.) Maxim. (meaynuka) u Filipendula hexapetala Gilib. (cypyuuna), ca
(oKycOM Ha KBAIMTATHUBHY KapakTepu3allUjy M CaApkKaj (PEHOIHUX jeAHUI-eHmha Kao Haj3Ha-
YajHUJUX CEKYHJApHUX METa0OJIUTa OBUX OMJbaKa, KA0 U MCIUTUBAHmE (hapMaKOJIOIIKOT Jie-
JIOBama eKcTpakara, kKako y in Vitro, tako u y in Vivo ycinoBuma. [locraBibame 1uba OBE
JIOKTOpPCKE JUCEpTallMje 3aCHUBA Ce Ha yrmoTpeOu HaBeaeHHX Ousbaka u3 poxa Filipendula y
TPaIUIIMOHATHO] METUIIMHU, HE CaMO CPIICKOT, Beh M Ipyrux eBpoICKUX Hapoja, 3a JICUeHhe
3aMajbeHCKHX CTama, 000Jbemha OyOpera u yonakaBame 00JI0Ba pa3TUYUTOT MTOPEKIIa.

Heka o5 HajBaXXHHjUX MHUTamka HA KOje OBa JIOKTOPCKA AucepTanuja Tpeda J1a mpyxu
jacan oxroBop jecy: Ha au u y kojoj mepu ooabpamne OumHe 8pcme UCHObABAJY CBOje
Gapmarxonowrko denosarwe? Kao u: [a au ce buonowxa axmueHocm modce nogeamu ca
FUX08UM Xemujckum cacmasom? JlokazaTu ompaBIaHOCT MocTojehe mpuMeHe, Kao 1 u3Haia-
KEHhEe HOBUX BHOBA YIMOTpeOEC OBUX JICKOBHTHUX OWJbaKa y CBPXY JIeUCHa MHOTHX JPYTUX
000JbeHha, a HA OCHOBY IMOKa3aHUX pe3yiTara (papMakoJOIIKe aKTUBHOCTHU, IVIABHU j€ IUJb
OBOT paja.

Jlakiie, 3a7aTak KOjU je MOCTABJbEH Y EKCIEPUMEHTAIHOM CETMEHTY OBE JHcepTaluje
010 je UCIMTATH HUBO MOTEHIUjaTHOT (hapMaKOJIOIIKOT JIeI0Bakha METAHOJICKUX €KCTpakaTa
HAJ[3EMHHUX JIeoBa M KopeHa Ousbaka pona Filipendula koje pacty na teputopuju Cpouje, u
TO Tpe cBera y in Vitro ycimoBuma riae ce oapeljyje aHTHOKCHIATHBHA aKTUBHOCT, aHTHMHU-
KpOOHM M aHTHUKAHIEPOTEHH MOTEHIIMja)I, KA0 U aHTUMH(IAMATOPHO JEIOBAE eKCTpaKaTa.
[ToroMm je Omit0 MOTPEOHO MOTBPAUTH (HaPMAKOJIOMIKK MTOTEHIMjal y iN VIVO UCTIUTHBakUMa
Ha EKCIIEPUMEHTAJIHUM >KHBOTHIbAMa. MPOTEKTUBHA aKTUBHOCT €KCTpakaTa IpU OKCHAATH-
BHOM CTpPECy H3a3BaHOM KOpuIIhemeM aHTMKAHLIEPOI€HOT JieKa LUCIUIATHHE, 3allTUTa Ha
HUBOYy OyOpera M jerpe rzue ce, mopex OMOXEMM]CKMX IapaMeTapa cepymMa M TKHUBHUX
napameTapa HUCHHUTY]y XMCTONATOJOUIKE MPOMEHE M TeHOTOKCMYHU M AHTMICHOTOKCUYHU
edexru. Takohe, b je OMo U y iN VIVO ycnoBUMa MOTBPAUTH aHTUHH(IAMATOPHY aKTH-
BHOCT ekcTpakarta. [lopea Tora, y OBOj JIOKTOPCKO] AWCEpTalnMju Oujia je HEONMXOAHa IITO
JeTajbHUja KapaKTepu3allija XeMHJCKOT cacTaBa €KCTpakaTa Kako OW OWJIM MCIYHESHH CBH
MpeayciaoBu 3a 0e30emHy ynmoTpeOy OBHX JEKOBUTHX OMJbaka y CBpPXY MoOOJbIIama 37pa-
BCTBEHOT CTama JbyJH, Ka0 U aliuKauujy y (apmaleyrckoj, npexpaMOeHoj U KO3METUYKO]
UHAYCTPH]jH.

HayuHo-ucTpakuBauku paj y OKBUPY OBE JIOKTOPCKE AucepTaluje odyxsara cieaeha

HUCIUTUBAKBHA.

- Excrpakupja OmJbHOT Marepujajiia W CTaHIapAM3alja ekcrpakara Owmsbaka Filipe-
ndula ulmaria (L.) Maxim. u Filipendula hexapetala Gilib. meTonama TankociojHe
xpomarorpaduje (TLC u HPTLC).

- OppehuBame mpucycTBa W KBaHTU(HUKOBAKE OJa0paHNX (EHONMHHX JEeAUIEHA Yy
NO0OHMjeHUM EKCTpPaKTUMa TEYHOM XpomartorpadujoM BHUcOKuX mepdopmancu ca UV
nerexnujom (HPLC-DAD).
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- OnpehuBame ceKyHIapHUX MeTabOoINTa Y eKCTPAKTUMa TEYHOM XPOMATOrpadujoM 1
MaceHoM criektpomerpujom (LC-MS).

- OppehuBame KomMuMHE YKYNHUX (EHONHHX JEeIUICHha M IOJeIUHUX Tpyna
(EHOTHUX jeUbEeba CIIEKTPOPOTOMETPHjCKUM METO1aMa.

- OpnpehuBambe aHTHOKCHIATHBHE aKTHMBHOCTH eKCTpakara IN VIitro mertogama u
UCIUTHBAKE CIIOCOOHOCTH WHXHMOUIMjE JHIUIHE MEPOKCUAALUjE Y OKBHUPY TpH
pasanyuTa MOJEI CUCTEMA.

- HcnuruBame crabMIHOCTM OWJPHMX EKCTpakaTa y 3aBHUCHOCTH oJ mIpomeHe pH
BPEIHOCTH M TEMIIEPaType, Kao U y TOKy IN Vitro gurecruje.

- OpnpehuBame anTHOaKTEpHjCKE U aHTU(PYHTATTHE AKTUBHOCTH €KCTpaKara.

- OpgpehuBame HUTOTOKCHYHOCTH EKCTpakaTa Ha HOpPMalHOj henujckoj JHMHUJU U
henujckum nTMHMjaMa KaHIepa.

- In vitro wucnuTuBambe aHTUUH(IIAMATOPHE AaKTUBHOCTH €KCTpakara Ha OCHOBY
CIIOCOOHOCTH HMHXUOWIIM]€ AKTHBHOCTH IMKJIOOKCHUTEHAa3e-1 M IHMKJIOOKCHTEHa3e-2,
kao u uaxubunmje excrpecuje NF-kB/COX-2 rena.

- In vivo ucnuTHBame aHTHUH()IAMATOPHE AaKTHBHOCTH CKCTpakara Ha EKCIepuMe-
HTaJIHUM JKUBOTHH-aMa, Koje 00yxBara ojpehuBame aHTHEIeMaTO3HOI IOTEHLIMjana U
CIOCOOHOCT pelyKOBamba OOJHOT CTUMYJTyCa.

- In vivo ucnutrBame HeYPOMPOTESKTUBHE M XEMATONMPOTEKTUBHE aKTUBHOCTH EKCTpa-
kata Omwpaka F. ulmaria u F. hexapetala, koje nmoapa3symeBa ucnuTHBame JiejcTBa
eKCTpakaTa Ha EKCIIEPHMEHTAIIHE >KUBOTHIE KOj€ Cy HCTOBPEMEHO TPETHpaHe MU
areHCOM KOjU H3a3uBa TOKCHYHOCT W JoBoau 1o omrehema OyOpera u jerpe,
npaheme napameTapa HopMaidHe (QYHKIH]E y CepyMy M XOMOT€HaTHMa TKHUBa
eKCIIEPUMEHTAIHUX XUBOTHIA KOJU YKa3yjy Ha OKCHJIATUBHU CTaTyC OpraHu3Ma,
XHMCTOIATOJIONIKA UCIIMTHBAka Uceyaka Oyopera U jeTpe, Kao ¥ yTBphuBame cTerneHa
T€HOTOKCUYHOCTH Yy henrjama UCIUTUBAHUX OpraHa.
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4.1. Cakymbame OM/BHOT MaTepHjajia U NIpUIpPeMa CyBUX eKCTpaKaTa

Hamzemuu neo (herba) u xopen ca pusomom (radix et rhizoma) 6umke Filipendula
hexapetala Gilib. cakymben je Ha jokamurery Illymapume y Kparyjeny (PemyOsmka
Cpbwuja), y majy 2013. rogmne. HakoH nerepmuHanuje, OWJbKa je CHUCTEMAaTHCaHA U
JernoHoBaHa y XxepOapujymy HWMucrtutyra 3a Ouonorujy u  exonorwjy, IIpupommo-
MareMaThukor gakyiareTra, Y HuBep3urera y Kparyjesiy, ca 6pojem Baydepa 111/013.

busbnu marepujan (magzemum geo u kopen) Filipendula ulmaria (L.) Maxim.
cakyrubeH je Ha turanuHM [ou (Penmybmuka CpOuja), y jymy 2013. rogune. busbka je
cUCTeMaTHcaHa M JIeTOHOBaHa y xepOapujymy HMHcTuTyra 3a OHONIOTH]Y M E€KOJIOTH]Y,
[TpupomHo-MaremMaTndkor Qakynrera, YHUBep3uTera y KparyjeBiyy, W BOIU c€ TOJ
cucremarckum opojem 112/013.

Cymewe OusbHOr Marepujasia F. ulmaria u F. hexapetala je o6aBsbeHo 1o mpomnucy
Egporcke ®apmakoneje.”>> BusbHE MaTepHjai CyLICH je Ha Ba3AyXy Y TAHKOM CIIOjY, Y 100po
MIPOBETPEHO] MPOCTOpUjU, HA cOOHO] TemmepaTypu (oko 25°C), 3amtuheH o AUPEKTHE
cyHueBe cBeTiocTH. OCYIICHU NEIIOBH WCIHUTHUBAHUX JICKOBHUTUX OHMJbaKa Cy HCECUCHU Ha
CUTHH]jE KOMaJIe, a TOTOM J100p0 YCUTHEHH KopHuIllhemeM OieHaepa.

[Tpunpema METaHOIHUX EKCTpaKaTa HaJ3eMHUX JIeI0Ba U KopeHa Ousbaka F. ulmaria
u F. hexapetala o6aBibeHa je mareparjom, mo cienaehoj mporeaypu: oamepero je 94 g
YCHUTH-EHOT Haa3eMHOT fena u 113 g kopena 6wibke F. ulmaria, kao u 60 g HagzeMHoOr aena u
60 g xopena Ombke F. hexapetala. Hakon Tora, oamepeHe KOJHUYHMHE YCUTHEHOT OMJHHOT
MmatepHjaia npenuBere ¢y ca 500 mL meranona (CH3OH, anxunposanu, 99.8%) y ciyuajy
F. ulmaria, ognocuo 300 mL meranona y ciy4ajy F. hexapetala u matepujan je marepupan
HapenHux 24 h, Ha coOHOj TemmepaTypu, y Mpaky. Excrpaktu cy motom mpoueheHu Kpo3
¢unrep manup Whatman No. 1, ¢unrpar je cauyBaH, a HOCTyIaKk €KCTPAKIMj€ METaAaHOJIOM
MIOHABJbaH j€ JOII JBa NyTa y HapeAHux 48 h ca OMsbHUM MaTepHjajJoM 3a0CTallUM U3 MPBOT
nukiIyca ekcrpakiuuje. Hakon ykynHo 72 h go6ujeno je 3 ¢wirpara mo y3opky, KOju Cy
MIOTOM CITOjeHH W TTKJPUBO YITAPaBaHW HA POTAIMOHOM BaKyyM yIapuBady, Ha TeMIepaTypu
He Behoj o 40°C, o cyBa. Y Tabenu 4.1. npukazane cy Mace 100MjeHUX CyBUX e€KCTpakaTa
1 oJiroBapajyhu NpuHOCH UCTHUX.

Tab6ena 4.1. Mace (g) u npunocu (w/w) cysux ekcmpakama Had3emHux desosa (xepbe ca ysacmu)
u kopeHa 6usaka F. ulmaria u F. hexapetala

Excrpakr Ouibke Jeo Onsbke Ckpahenniia Maca ekctpakTta (g) [punoc (% w/w)
F. ulmaria HAJA3EMHH JIE0 FUA 7.25¢ 8.0%
F. ulmaria Kopen FUR 31.38¢ 27.8%
F. hexapetala Ha/I3€MHH JICO FHA 1199 20.52%
F. hexapetala Kopen FHR 35¢g 31.82%
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4.2. OppebuBame kKosinurHe GEeHO/THUX jeAHbEHA Y OU/bHUM €KCTPAaKTUMa

4.2.1. Odpebusarse yKynHe KOJUYUHE PEeHOTHUX jedUurberba

VYKynHa KOJUYMHA (CHOJHUX jEAMICHha Y METAaHOJHUM EKCTPAKTHMa HaJI3eMHOT
nena u kopena F. ulmaria u F. hexapetala oapehusana je merogom mo ®omaua-Yukonry
(Folin-Ciocalteu).”®® Merozma ce 3acHMBa Ha Mepemy YKYIHOI PeLyKLHOHOI KarlaliTera
beHoNMHUX jenuMmema y peakuuju ca Folin-Ciocalteu denomnnm pearencom (cmerna
Na,MoO,4, Na,WOQO,, HCI, H3PO, u LiSO4; Sigma-Aldrich, Deisenhofen, Hemauka). Ilpu
0a3zauM pH BpemHOCTHMa J10J1a3u 10 TpaHCdeEepa eNeKTPOHA U PEIyKIHje KYTOT KOMILICKCa
bochop-monubdaeHcke/hochop-BosippaMoBe KUCEIHHE ITPH Y€MY HACTaje IJIaBO 000jCHU jOH
(@eron-MoW1104)" 4mji je HMHTGH3WTET ancopOaHIe MNPOMOPIHOHANTAH KONHIHHA
(heHOITHUX jeIUbEHha Y Y30PKY H MOXKE C€ TIPATUTH CIIEKTPO(YOTOMETPHjCKH Ha 765 nm.

Na,;WO4/Na,M0oO; + deron — (dperon-MoWi1040)*
Mo (VI) ()xyTto 060jen) + e — Mo (V) (mnaBo 060jeH)

Peacencu:

1. Folin-Ciocalteu ¢enonnu peareHc (pa3biiaxxeH ASCTUIOBaHOM BOJIOM y onHocy 1:10);
2. Harpujym-xuaporenkapoonar (NaHCOs, 7.5%);

3. Cranpapanu pactBop ranse kucenune (1 mg/mL, y metanony);

4. PactBopu exctpakata (1 mg/mL, y Mmeranomy).

Ilocmynaxk:

Pazbnaxema pacTBopa rajHe KUCEIUHE 3a CTaHJApJHY NpaBy HaIpaBJbeHA Cy Y PacHoHY
koHneHTpauuja ox 0.1 7o 0.2 mg/mL. ¥V 0.5 mL y3opka (rajiHa KucenuHa, eKCTPakT) 101aTO
je 2.5 mL Folin-Ciocalteu ¢enonnor pearenca u 2 mL NaHCO;. Criena ipo6a je mpurnpe-
MJbeHa yropeno, ca 0.5 mL metanona ymecto y3opka. Hakor 15 min unkyOupama Ha 45°C
arcopOaHIia je MepeHa CreKTpohOTOMETpUjCKH Ha 765 nm.

Canpikaj yKynmHUX (PEHOJHUX JeIUbEHha y Y30pKY U3padyyHaT je Ha OCHOBY je/IHaYMHe
kaymOparmone TmipaBe ((QyHKIMja amncopOaHIMje y 3aBUCHOCTH OJ KOHIICHTpAIlH]e)
CTaHJIapJHOT pacTBOpa rajxHe kucenune, y = 5.2963x — 0.0094 (R2 = 0.9961). Pesynrar je
M3paKeH Kao Cpellha BPEIHOCT TPH HE3aBUCHA Mepema (+ crangapana aesujamuja, C.10.), y
€KBUBAJICHTUMA T'aJTHe KHCEIHMHE 110 Tpamy cyBor ekctpakTta (Mg GKE/g ekcrpakra).

4.2.2. 0Odpehusarbe yKynHe KoauvuHe h1a80HoUIA

VkynHa konuuwHa (aaBonowga y ekcrpaktmma F. ulmaria m F. hexapetala
oapehuBana je merogoM ca anymunujym (III)-xmopumaom kojy cy ommcanu Brighente et al.
(2008).%" Oa MeToga 3acHOBaHA je Ha OCOOMHM (DCHONHHX jCAMEGCHA, 4 HAPOUHTO
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(dbnaBoHOoWIa W (PIABOHOMJIMHUX TIHMKO3WIA, J1a Ca METAJHUM JOHMMAa (MarHe3WjyM,
ATYMUHH]YM, TBOXNE) Tpaje pazauyuTe KomIuiekce. [IpucycTBo MeTanmHOTr joHa 3HA4ajHO
yTHYe Ha XEeMHjCKEe OCOOMHE caMOr KOMILIEKCA, OHH MOTY IIOMEPHUTH ariCOPIIIIUOHU CIIEKTap
M IPOMEHUTH Rf BPEIHOCT jelumberba Ha TAaHKOCIOjHO] xpoMarorpadujun.®® Ha Cruyu 4.1.
MIPUKa3aH je KOMIUIEKC (DIaBOHOMIHOT TNIMKO3H1a PYTHHA, KOjJH je KOpHUIIheH Kao cTaHaap,
ca AI** jonom. OBa ocoGuHa ()TABOHOMIHIX METATHHX KOMIUIEKCA CE KOPUCTH 32 HACHTH(H-
Kauujy ¥ KBaHTU(UKauujy ¢raBoHOMAA, a arncopOaHIa HACcTalIOr KOMILUIEKCAa MOXE ce
MEpUTH CreKTpodoTOMETpUjcKH Ha 415 nm.

OH 0~
AR
OH OH
o0 o_. OH o, o_. OH
OH OHOH OH OHOH
OH OH

I I1

Cauka 4.1. Moaekyacka cmpykmypa gaa80HoudHoz 2auko3uda pymuta (1) u rezogoe 1:1
komn.ekca ca Al 3+ jonom (11)

Peacerncu:

1. Anymunnjym (111)-xmopuz (AICls, 2%, y meranomny);
2. Crannapaau pactBop pytuHa (1 mg/mL, y Mmetanomny);
3. PactBopu exctpakata (1 mg/mL, y metaHomy).

Ilocmynaxk:

Pa3bnaxkema pacTBOpa pyTHHA 3a CTaHAApIHY KPUBY HAIIPaBJbCHA Cy Y PACIIOHY KOHIICHTpPA-
rja ox 0.02 1o 0.1 mg/mL. ¥ 0.5 mL y3opka (pyTuH, €KCTpaKT) J0/1aTa je UCTa 3alpeMHHA
AICl;. Crena mpob6a je npumnpemibeHa 6e3 nogaBama AlClz. Hakon 1 h nakyOanuje Ha coOHOj
TeMIIepaTypu arncopOaniia je MepeHa cekrpodoTtomeTpujcku Ha 415 nm.

VYKynHa KoMMYMHA (IaBOHOUAA Y Y30pKY M3payyHaTa je Ha OCHOBY KalMOpalMoHe
npaBe craHzapAHor pactBopa pyruHa (y = 18.05x — 0.017, R?=0.999). PesynTar je uzpaxen
Kao Cpelbha BPEeJHOCT TpU He3aBHCcHA Mepewa (£ C./1.), y ekBUBajeHTUMa pyTHHA 110 Irpamy
cyBor ekctpakta (Mg RUE/g ekcrpakra).

4.2.3. 0Odpehusarsbe ykynHe KoauvuHe h.1a80H0AA

Canpkaj ykynHuX (pyiaBoHOJIA Y UCIIUTUBAHUM €KCTpaKTUMa ojapeheH je MeToaoM 1o
Yermakov et al. (1987).2°® Kao u y nperxoHoM ciyuajy, H 0Ba METOJa Ce 3aCHMBA Ha
rpaljemy MeTaIHMX KOMIUIEKca (IaBOHOJA ca JOHMMa allyMUHHUjyMa, IIPH YeMy ce MPOMEHa
aricopOaHIie mpatu Ha Amax 440 nm.

81



Jlokmopcka ducepmayuja Jenena Kama+uh

Peacencu:

1. Anymunujym (111)-xmopun (AlCls, 2%, y metaHouy);
2. Harpujywm anerat (CH;COONa, 50 mg/mL);

3. Crannmapaau pactBop pyruna (1 mg/mL, y Metanouny);
4. PactBopu ekctpakata (1 mg/mL, y Metanomy).

Ilocmynaxk:

Pazbnaxkera pacTBOpa pyTHHA 3a CTaHAApIHY MPaBY HAIIPaB/bEHA Cy Y PACIIOHY KOHIICHTPA-
mmja o 0.02 1o 0.08 mg/mL. ¥ 1 mL y3opka mona ce 1 mL AICl; u 3 mL CH3;COONa. ITo
3aBpIIETKY WHKyOarumje o 2.5 h arcopbaniia y3opka je ounTaHa CrieKTpopOTOMETPHjCKH Ha
440 nm.

VYkynHa konnyuHa (IaBoHONA Y Y30pKY H3padyHaTa jeé Ha OCHOBY jeHAUYMHE
cTaHjap/He npase pactBopa pytuna (y = 6.343x + 0.017, R?= 0.988). Pesynrar je uspakeH
Kao Cpeliha BPEIHOCT TpU He3aBucHA Mepewa (£ C./1.), y eKkBUBaJeHTHMA PYTHHA 110 Ipamy
cyBor ekctpakta (Mg RUE/g ekcrpakra).

4.2.4. Odpebusarbe yKynHe Koau4uHe (heHONHUX KUCeAUHA

[Tponienypa 3a oapehuBame ykynHe KoJWyuHE (DEHOTHUX KHUCEIMHA y OWJBHUM
eKcTpakTHMa mpeysera je u3 [losbcke papmaxomneje (2005).2%°

Peazencu:

1. Xnoposonouunyna kucenuna (HCI, 0.1 M);

2. Arnow pearenc (10% natpujym monubaat u 10% HaTpujyM HUTPUT);
3. Harpujym xunpokcun (NaOH, 1 M);

4. Crangapnau pactBop kadeuncke kucenune (1 mg/mL, y metanomny);
5. PactBopu ekctpakarta (1 mg/mL, y Mmeranomy).

Ilocmynaxk:

Pazbnaxema pacTtBopa KadeMHCKe KHCEIMHE 3a CTaHJapAHY NpaBy HaIlpaBJbeHA Cy Y
pacniony konnentparuja ox 0.02 no 0.1 mg/mL. V 1 mL y3opka (pactBopa kadenHcke
KHCEJIMHE U pacTBOpa eKCTpakara) AoAa ce 5 mL jaecTuiioBaHe BOJE, a 3aTUM C€ TOj CMEIIn
nonajy cinenehum pemocnenom: 1 mL HCI, 1 mL Arnow-or pearenca u 1 mL NaOH. Hakon
TOra, JECTHJIOBAHOM BOJIOM c€ JONyHHU 10 3anmpemuHe ox 10 mL u amcopOania y3opka ce
oJIMax MepH criekTpodoromeTprjcku Ha 490 nm.

VkynHa Koiu4MHa (EHOJMHUX KHCEIMHAa Yy Y30pKYy H3padyHaTa j€é Ha OCHOBY
jeIHaYMHE CTaHaapaHe MpaBe pacTBopa kadpemHcke kucenune (y = 6.2844x — 0.0038, Rz =
0.9989). Pesynrar je mu3pakeH Kao cpelma BPEIHOCT Tpu HezaBUcHa mepemwa (£ C.J1), ¥
eKBUBAJICHTUMA Ka)eHMHCKE KHCcelrHe 1o rpamy cyBor ekcrpakra (Mg KKE/g ekcrpakra).
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4.2.5. Odpebusarbe yKynHe KoauvuHe KOHOEH308aHUX MAHUHA

VKylHa KOJIWYMHA KOHIEH30BaHMX TaHWHAa y ekcrpaktuma F. ulmaria u F.
hexapetala oxpehusana je mo meromu ommcaHoj ox crpase Scalbert et al. (1989).2%°
ITocTymak ce 3acHHMBA Ha CIIOCOOHOCTH (hopMaiexu/aa Ja TAI0KH KOHIEH30BaHE TaHUHE
(mpoaHTOIMjaHUTHE).

Peacerncu:

1. ®nopornyunon (1,3,5-6ensenrpuoi, CsHgO3);

2. Xnoposogounyna kucenuna (2:5 HCI/H,0);

3. ®opmangexun (HCHO, 13 mL 37% dopmanaexuna pazbiaxkero BogoM a0 100 mL);
4. PactBopu ekctpakata (1 mg/mL, y MmeTaHomy).

Ilocmynaxk:

[IpBu xopak y onpehuBamy KOHIECH30BaHMX TaHWHA y EKCTpakTHMa jecte onpehuBame
KOJIMYMHE YKYIMHUX (eHOMHHX jeaumera (Beh ommcanom Folin-Ciocalteu meromom). Ha
CBAKM CKBHBAJIEGHT TallHE KHUCEIMHE Yy Yy30pky goxma ce 0.5 mol-exkBuBanenra
¢nopornynuuona. ¥ 2 mL oBe cmeme poxa ce 1 mL pacrBopa HCl m 1 mL pactBopa
dopmanaexuna. Hakon 24 h nnkyOanuje Ha coOHOj TeMIepaTypy HaCTald TaJor ce MPOLEean
Ha BaKyyMy U y CyNEpHATaHTy ce ojpelyje yKynHa KOJIMYMHA HECTalI0KEHUX (PEHOTHUX
jemumemwa (Folin-Ciocalteu metogom). Tamor caipku KOHJEH30BaHE TaHWHE U TIO3HATY
KOJIMYMHY (DIIOPOTIIYIIMHOIIA KOJH C€ YBEK KBAHTUTATUBHO TAJIOKH.

W3 paznuke y KOJIWYMHU YKYTHUX (PEHOJIHHUX jJeIMIbEeHha U HEHCTaJIOXKEHUX (eHoa
u3padyyHaBa Cce Cajpraj YKYNHUX KOHJEH30BaHUX TaHMHA U3PaXK€H y €KBUBAJICHTHMA TajiHE
kucenuue mo rpamy cyBor ekcrpakra (Mg GKE/g excrpakra), Kao cpelima BPEAHOCT TPH
He3aBucHa Mepema (£ C.J1.).

4.2.6. Odpebusarse yKynHe Ko1U4UHe 2A.10MAHUHA

["anoTtaHnHM MOTY OMTH KBaHTHTATHUBHO OJipehBaHU METOJO0M ca KalHujyM jOJaToM.
OBy merony npBu je onmcao Haslam (1965)%* i 0a3upaHa je Ha peakl1ju KalIujyM jojaara ca
TaJIONJI eCTpUMa, MPU YeMy HacTaje MHTepMeIrjep PBeHe 00je U Ha KPajy KYTO JeIUbEHE.
KonuenTpanuja npBeHor HUHTEpMearjepa Moxke ce cneKTpodoToMeTpujcku MepuTu Ha 550
nm.

Peacerncu:

1. Kanmujym jopar (KIOs, 3acuhenu pactBop);
2. Crannapaau pactBop rajgae kucenune (1 mg/mL, y metanony);
3. PactBopu exctpakata (1 mg/mL, y metanomy).
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Ilocmynaxk:

VY 3.5 mL y3opka noga ce 1.5 mL KlOs. 3atum ce cmemra nHKyOHpa Ha TeMIiepaTypu OKO
40°C u npati nmpoMeHa ancopOaHIle MPUIMKOM HacTajamba PBEHOT MHTEPMENnjepa, CBE 10
MOCTU3akha MaKCUMajHE BpeaHOCTH arcopOanile Ha 550 nm (HE3aBHCHO O] BpPEMEHA).
VYKyIHa KOJIMYMHA TAIOTAHUHA Y Y30PKY M3paKeHa je y eKBUBAICHTHMA rajiHe kucenune (y =
4.3537x + 0.0072, R? = 0.9935) no rpamy cysor ekctpakta (Mg GKE/g ekcrpakra), kao
cpenma BpeIHOCT TpU He3aBucHa Mepema (+ C.J1.).

4.2.7. Odpebusarbe KoNUYUHE MOHOMEPHUX U YKYNHUX AHMOYUjaHa

,Cunrn® pH u pH mudepennujanna merona, onucane o ctpane Giusti u Wrolstad
(2001)262, kopuirheHe cy 3a oapehuBame caapxaja MOHOMEPHHX U YKYMHHUX aHTOIMjaHa Y
MeTaHonmHuM ekcTpaktuma F. ulmaria u F. hexapetala. Merona ce 3acHuBa Ha OCOOHHH
aHTOIMjaHa Ja, pu npoMeHu pH cpenuHe, peBep3nOMIHO MEHWajy CBOjY CTPYKTYpY, IpH
94eMy JI0J1a3H JI0 TIPOMEHE arCOPIIIUOHOT CIIEKTpa.

Canpkaj YKyHHHX aHTOIMjaHa (MOHOMEPHUX M TIOJIMMEPH30BAaHUX AaHTOIMjaHA)
onpehyje ce ,,cHHII METOI0M IO KO0joj je M3MEepeHa arcopOaHIla pacTBOpa aHTOIMjaHa HA
pH 1.0 mpomopumonanHa caapkajy yKymHuxX aHrouujana. OapehuBame caapikaja MOHO-
MEpHUX aHTollMjaHa u3Boau ce pH audepeHnnjarHOM METOIOM Koja ce 3aCHHBA Ha OCOOMHHU
MOHOMEpPHHUX aHToIMjaHa 1a cy npu pH 1.0 y o0muky okcoHrjyM joHa ((paaBuinjym KaTjoHa)
pBeHe 00je, 10k cy npu pH 4.5 y nonykerannom oonuky (6e360jan) (Cxema 4.1.).

(h1aBUIMjyM KaTjoH XEMHKETal
(pH < 3, pBen) (pH 4-5, 6e360jan)

Cxema 4.1. 061uyu MoHOMepHUX aHmMoyujaHa y Kucesaoj pH cpeduHu kao ocHoea pH
dugeperyujarHe memode odpehusarsba (Ha pH marsum 0d 3 ypeeHe 6oje, Ha pH 4-5 6e360jHu)

Peacerncu:

1. Kamujym xnopuaau nydep (KCI/HCIL, 0.025 M, pH 1.0);
2. Harpujywm aneratau nydep (CH3COONa/CH3COOH, 0.4 M, pH 4.5);
3. PactBopu ekctpakarta (2 mg/mL, y MeTtanomy).

84



Jlokmopcka ducepmayuja Jenena Kama+uh

Ilocmynaxk:

[IpBu xopak je onpehuBame oarosapajyher dakxropa pazonaxema (F) Tako mro ce ogpehena
3anpeMuHa y3opka pazonaxu ca KCl-mydepom pH 1.0 Tako ma Ha Adypax 520 nm ancopbania
Ooyne mama ox 1.2 (mo moryhctBy ox 0.4 — 0.7). Hakon Tora ce mpurpeme 1Ba yTBpheHa
pazbaxkema UCTOT y30pKa 0 ykymHe 3anpemune o 10 mL, jeqno ca KCl-mydepom pH 1.0,
a npyro ca CH3COONa-mypepom pH 4.5. ITocne 15 min uakyOupama Ha cOOHOj Temmepa-
Typu ancopbanmna ce mepu Ha 520 nm u 700 nm (300T KOpEKIHje eBEHTYyaTHOT 3aMyhema).
Pasnuka y ancopOaniu u3mely oBa jBa pacTBopa HacTaje 300r MOHOMEPHHUX aHTOIMjaHCKUX
MUTMEHATA.

Canpkaj MOHOMEPHHMX W YKYIHHX AQHTOIMjaHa W3PaKEH je y EKBHBAJICHTUMA
[I{jaHuInH-3-TJIMKO3K/a TI0 TpaMy cyBor ekcrpakrta (mg Cy 3-glc/g ekcrpakra).

3a u3payyHaBame KOJIMYMHE MOHOMEPHHUX aHTOIM]jaHa kopuitheHa je cieneha jemnaunna (1):
AXMMxXFx1000
0 @
exl
3a u3payyHaBame KOJIMYMHE YKYITHUX aHTOIMjaHa KopuinheHa je jeqHadnHa (2):
: A'XMMxXFx1000
[ykynau anTouujanu] (mg/L) = % (2

Ine je: A = (Armax — A700) pH=1.0 — (Armax — A700) pH=4.5, Amax = 520 nm;

[MoHOMepHU aHTONWjaHU] (mg/L) =

A" = (Ajmax — A700) pH=1.0; MM = Monexyrncka maca (449.2 g/mol nujanuus-3-rIuKko3un);
F = daxrop pasbnaxerma; & = koeuiujeHT Momapue exctuakimje, L mol ™t cm™ (26900 L
mol™?cm™ MjaHuanH-3-ruKko3u); | = nyxuna myta (1 cm).

4.3. CraHpgapau3anuyja UCIMTUBAHUX eKCTpaKaTa

3a pa3nHMKy OJI CaBPEeMEHHMX MEIUIMHCKUX CpeICTaBa, TPAIUIMOHATHH JIEKOBU
OWJHHOT TOpEKJIa YeCTO HUCY JTOBOJHHO IMPOYyYaBaHM, TAKO Aa, 0€3 OCHOBHUX MOJaTaka o
HUXOBOM CacTaBy M JICJIOBamkYy, OHU MOTY OWTH U3y3eTHO omacHU. [Ipema mogammma CBeTcke
3apaBcTBeHe opranuzaije (C30) TpaauIMOHAIHU JIEKOBU OWJBHOT MOPEKJa KOPUCTE CE Y
pa3BUjeHUM 3eMJbaMa, Kao W y 3eMJbama y pas3Bojy rne umHe 4ak u 10 80% mnpumaphHe
sjpaBeTBeHe 3amTHTe.”” Hekaza Cy OBH IpENapaTH jeAMHO INTO CTAHOBHHIUTBO MOXKE
npuymtuTyd. M3 THX pasnora, HEOMXOHA je Mpeln3Ha eBalyalija U CTaHAapau3alija OBUX
MPOU3BO/Ia, KA0 U CYBUX OMJBHHX €KCTpakara, Kako Ou ce Jo0uie nH(popMalrje 0 lbUXOBOM
XEMH]CKOM CacTaBy M U3BPIIWIA lUXOBA MPEIU3Ha UACHTU(UKALIH]A.

Crannapauzanyja OMJBHUX EKCTpakaTa €€ MOXKE M3BPLIMTH OCHOBHMM XpOMAaTo-
rpadckiuM TexHUKaMa y nopehemy ca CTaHIapIHUM JeIUEHCHEM (MapKep JeIUEHE) WU
BUIIIE BUX, 32 KOJ€ C€ M3 JINTepaTypHUX MoJaTaka 3Ha Jla UX OMJbHA BpCTa KoOja je mpeaMeT
UCIHUTUBAKbA CAAPKH.
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4.3.1. CmaHdapduzayuja npumeHom maHkocaojHe xpomamozpaguje (TLC)

3a OCHOBHY CTaHIApIM3alMjy EKCTpakaTa HaJ3eMHOT Jella M KopeHa Omibaka F.
ulmaria u F. hexapetala xopumihena je meroma tankociojue xpomarorpaduje (ene. ,thin-
layer chromatography“ — TLC). TLC xpomarorpaduja KOPHUCTH C€ 3a pa3lBajarbe
HEeHMCIapJbUBUX KOMIIOHEHTH W3 cMelia. M3Boau ce Ha ruiodama (CTakJIeHHM, alyMHHU)Y-
MCKHUM, IUIACTHYHUM) KOj€ Cy IPEKpPHUBEHE TaHKUM CJIOjeM aicopOeHTa, Hajuenthe cuimka-
resioM, KOjU TpeaCcTaBiba cTalmoHapHy (asy. MoOwiHy a3y YuHU cMellla Mamke WIH BUIIE
MOJIAPHUX pPacTBapaya, y 3aBUCHOCTH OJ OCOOMHA Y30pKa KOjU CE eI aHaTH3UPATH.

4
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Cauka 4.2. ®aze TLC xpomamoepagcke aHaause: (1) HaHowerbe y3opka Ha naouy; (1) pazeujarbe

xpomamozpanma; (111) susyaauszayuja mpsea u odpehusarse Ry f;pedhlocmu264

Jla 6u ce mocTurio 100po pasaBajame MOTPEOHO j€ YCKIAIUTH cacTaB MOOWIHE dase
ca BpCTOM U Iy:kuHOM Tojiiore. KommoneHTa cMele koja ce Haj0oJbe pacTBapa y MOOMITHO]
¢a3u npenazy HajIyXKH IMyT, jep Ty KOMIIOHEHTY MOOMIIHA (pa3a HOocU ca cOOOM Hajaajbe 0]l
crapta. HakoH pa3BHjama XpomaTrorpamMa MpJjb€ Ce€ MOTy BHU3yallM30BaTH KopullhemeM
pa3NMUYUTUX peareHaca 3a Bu3yanuzauujy (anucangexua-Hp,SOs pearenc, jomomnaTuHaTt
pearenc, BaumwinH-H3PO,4 pearenc, NPR/PEG pearenc uta.), a moToM ce Bpiu ojapeluBame
BpEAHOCTH peTeHIHOoHuX (akTopa (Rf) Ha OCHOBY KOjUX ce HIACHTHPHUKY]Y KOMIIOHEHTE
cMmete. Rf BpenHocT ce nedunuine kao ogHOC AyXHUHE MpeheHor myTra KOMIOHEHTE (a) U
nyxwuHe npehenor myta pacrapaya (b) (Cruxa 4.2.)

3a crangapau3anujy ucnuTuBaHux ekcrpakara nomohy TLC xpomatorpaduje xopu-
mrheHa je MeToa U3 JIuTeparype Koja ce mpuMemyje 3a CTaHIapIu3alijy eKCcTpakTa 1sera F.
ulmaria (Spireae flos).™* CyBU €KCTpaKkTH Cy pacTBOPEHU Y METAaHONY Y KOHIIEHTpalHju 5
mg/mL. PedepenTtHa jenumema koja cy kopuitheHa kao mapkepu, xuneposua (Carl Roth,
Karlsruhe, Germany), cnupeosun (Extrasynthese, Genay, France) m pyrun (Carl Roth,
Karlsruhe, Germany), takohe cy pacTBOpeHa y METaHONy Yy KOHICHTpanuju 1 mg/mL.
AJMKBOTH METaHOJHMX pacTBopa ekcrtakara (20 pulL) m pedepentrux jeaumema (10 pl)

86



Jlokmopcka ducepmayuja Jenena Kama+uh

armuiupanu ¢y Ha TLC mnoue gumensuja 10 X 12 cm, npekpuBeHe cuiarka reiaoMm 60 Fosy
(Merck, Darmstadt, Hemauka), anmpokcuMaTuBHO 1.5 cm oj1 MBHIIE TUTIOYE.

3a enyupame je KopumheH CHCTEM pacTBapaya: €THJI alleTaT — MpaBJba KHCEIMHA —
rianyjainHa cupherna kucenuHa — Boja (100:11:11:26). Pa3Bujame xpomartorpama 00aBJbeHO
je y 3aTBOpPEHO] CTakKJIEHO] KOMOpH, Yy K0joj je y mperxomHux | h atmocdepa 3acuhena
napama enyeHta. Hakon nepuBatusanmje xpomarorpama ca NPR/PEG pearencom 3a
neTeknujy ¢uaBoHouaa (MPUPOIHHU MPOU3BOAM-TIOIUCTUIICH TJIMKOJ peareHc, ewne. ,,Natural
products-polyethylene glycol reagent“, Carl Roth GmbH, Karlsruhe, Hemauka) koju caapxu
2-muamunoetunaudennn o6opar (Ci4Hi1sBNO) m monmueruneH riamkon, a mMOTOM CyIIeHa
¢denoMm y Tpajamy 10 10 min, Bpuena je aerekuuja y UV xomopu nomohy UV-namne Ha
tanacHoj ayxunu 365 nm. [lopehewem R Bpemnoctu uynctux (QeHONHHX jeaumerma ca Ry
BpPEJHOCTUMAa KOMITOHCHTH Yy €KCTPaKTHMa, Ka0 W BH3yaJHOM JICTEKIIMjOM IMPOMEHE 0oje
HaKOH JiepuBaTHU3alldje, YTBphyje je MmpUCycTBO peepeHTHHX jeqUmCeHma Y SKCTPAKTHMAa
Onspaka.

4.3.2. CmaHdapduszayuja npuMeHOM MAHKOC/AOjHE Xpomamozpaguje sucokux nepgop-
Mmancu (HPTLC)

3a craHapau3aljy METAaHOJHUX EKCTpakaTa HaJ3eMHHX JeloBa W KopeHa F.
ulmaria u F. hexapetala xopumihen je TLC cucrem Bucokux nepdopmancu — HPTLC cucrem
(CAMAG, Muttenz, IlIBajiuapcka) onpemisbeH ca winCATS codpreepom (CAMAG). Vpebhaj
ce cacroju ox ayromarckor TLC ,,cemmiepa” (Automatic TLC Sampler 4 — ATS 4) ca
JI0BOJIOM 3a Tac (a30T), ayToMaTcke KOMOpe 3a pa3BHjame XpoMaTorpama (Automatic Deve-
loping Chamber — ADC 2), komope 3a Busyanu3auujy u qokymenranujy TLC xpomatorpama
(Reprostar 3 UV TLC viewer) u pauynapa ca winCATS codTBepom Ha kome ce AehUHUITY
YCIIOBH U TIPATH II€0 MOCTYIAaK Xpomarorpaduje, o1 HaHOMIICHka Y30pKa HA TUIOYE T1a CBE JI0
Bu3yasnzanuje nooujernx TLC xpomarorpama yzopaka.

HPTLC mpodunm y3opaka cy pa3BUjaHM Kako Ou ce ca Behom mperusHomihy
JIOKa3aJio MPHUCYCTBO HemTo Beher Opoja pedepeHTHUX MOTUGEHONTHUX JeUbEeHa, U TO
¢naBoHouaa M (raBoHOMAHMX TiMKo3uaa. Kao pedepeHTHe KoMmoHeHTe KopuiheHe cy
XHIIEPO3H], PYTHH, aNWIeHWH, CIUpPEo3Hn], KBepreruH, wu3oksepuutpur (Carl Roth,
Karlsruhe, Hemauka) u criupeosun (Extrasynthese, Genay, ®panmycka). CBa pedepeHTHa
jeIMIbema pacTBOpeHa cy y MetaHony y KoHueHTpauuju 0.5 mg/mL. [Ipunpemssenu cy u
pactBopu ucnutuBanux exctpakara (FUA, FUR, FHA u FHR) y meranony y koHueHTpauuju
5 mg/mL. 3a xpomatorpadujy ce xopucre crernujaiae HPTLC craknene miode 60 Fsg ca
cuiuka-resnom, aumensuja 20 x 10 cm, aebspune 0.25 mm, BeauuMHE yecTHIla 5-6 pm
(Merck, Darmstadt, Hemauka). ¥ codtBepy cy moaernieHu napamMmeTpy 3a aruiukaiujy y3opaka
Ha TUIOYYy. AY)KMHA aruiMKanuoHe Tpake 10 mm, 3ampemMuHa ekcTpakara 3a arukanujy 10
pL, 3anpemuna crannapia 3a ammukanujy 5 pl, kao u mosunuja Tpaka Ha mioun. Cuctem
pacTBapaua KopuillheH 3a enyupame je 0o uctu kao u 'y nperxoanoj TLC xpomatorpaduju:

ETHIT aIleTaT — MpaBJba KICEIMHA — IIaiujanHa cupheTHa kncenuna — Boma (100:11:11:26).1%°
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Cucrem pacTBapaua je npebaucH y ayromatcky Kkomopy (ADC 2) o6oxkeHy oarosa-
pajyhuM ¢uaTep manupom u nperxoaHo 3acuheny moouiaaoMm dazom (25 mL) y tpajamy ox
30 min. Bpeme moTpeOHO 3a akIMMAaTH3aIH]y IJI0YE je MOJCIIeHO Ha 5 Min, MurpamuoHa
yIajbeHOCT pacTBapada 85 mm, u Bpeme cymiewa Ha 5 min. Hakon cymiema, mioya je
BHU3yaJM30BaHa U IOKyMeHTOBaHa y mporpamy winCATS nmoMmohy koMope 3a BU3yallu3aimjy
u nokymenraijy TLC xpomarorpaMa Ha pa3jiddMTHM PEKUMHMA OCBET/bCHa (BUIJbHBA -
oena cerioct, UV 254 nm u UV 366 nm). [lerexinja Mpsba je U3BeIeHA NPCKAmBEM II0YE
ca NPR/PEG pearencom, cymemem 10 Min 1 BU3yann30BameM 110 BUAJBHBOM CBETIOCTH U
Ha UV-cBetsiocTu TasiacHe qykuHe 366 nm.

4.4. AHa/n3a XeMI/IjCKOF CaCTaBad HCIIUTUBAHUX €EKCTPAKaATa

4.4.1. HPLC anasu3a u keaumugukayuja odabpaHux eHoAHUX jedurberba

Teuna xpomarorpaduja BucOkuX mnepdopmancu (ewe. ,,high-performance liquid
chromatography*“ — HPLC, panwuje ,,high pressure liquid chromatography*) je ananutiuka
METOJla KOja je y LIMPOKO] ymoTpeOu 3a H30Nalujy, UASHTHU(PUKALU]Y U KBaHTU(DUKALIN]Y
komroneHTu y memaBuau. HPLC ananu3za je u3y3eTHO MOTojHa 3a YTBphHHUBAmE XEMHU)CKOT
cacTtaBa OMJbHUX €KCTpakaTa U BbUXOBUX (pakiyja.

Nnentudukanuja GeHOIHUX jeINBHEHa Y METAHOIHUM €KCTpaKTHUMa Ha/I3eMHOT Jieja
u KopeHa Omspaka F. ulmaria u F. hexapetala Bpmiena je nva HPLC cucremy (Shimadzu
Prominence, Kyoto, Janman) xoju ce cactoju oa kourposepa cucrema (CBM-20A), rpejaua
konoHe (CPO-20AC) u nymrie 3a noBoheme pactBapada ca aeracepom (DGU-20A5) koju je
ompemsben PDA nerekropom (ene. ,,Photo Diode Array detector” - SPD-M20A) koju mpatu
orcer tajacHuX AyxuHa ox 190 - 800 nm. 3a oOpany pesynrara kopurthen je copsep LC
Solution 1.24 SP1. Xpomatorpaduja je uzsohena kopunihemem Phenomenex Kinetex® C18
koJoHe (muMensuja 10 cm x 4.6 mm, BenmunHa yectuna 2.7 pum) na 40°C 1 mpoTok MOOUITHE
¢daze je monmemeHn Ha 2 mL/min. Kao mobmiina asa A kopumiheHna je Boja, a ka0 MOOWIIHA
¢daza B xopumhen je ameronutpmi. O6e mobOunHe daze campxkane cy 0.1% tpudmyopo-
cupheTHY KHCEIMHY W pa3/iBajarb¢ KOMIIOHEHATa BPIIEHO j€ TPaJujeHTOM Ipema ciienehoj
memu: 0-1 min 5% B, 1-10 min 5-30% B, 10-15 min 100% B. MHjekunona 3ampeMuHa 3a cBe
y30pke Omna je 5 pl.

Jerekuuja GeHonHux jenumerma BpiieHa je Ha 260, 280, 325 u 330 nm. Unenrtu-
¢dukanyja peHONTHUX KUCceInHa U (praBOHOM A BpILIEHA je opel)emheM peTeHIIMOHUX BpeMeHa
W arnCOPIIIMOHMX CIIEKTapa HEMO3HATHX MUKOBA ca peepeHTHHM CTaHAapauMa, Kao M KO-
XxpomarorpadujoM ca cTaHaapauMa KOjH Cy JOAATH Y30pPKYy paju MOTBphHBama MpHCYCTBa
UIeHTU(DUKOBAHUX jeIHbemha. Y3opuu ekctpakata 3a HPLC ananusy mpunpemibeHu cy y
KoHIleHTpauuju 1 mg/mL, y meTtaHony u mpe aHamuse cy mpoduarpupanu kpo3 0.2 pm
mmpui-¢puirep 3a HPLC ananuzy. 3a kBaHTHQHUKAIN]y (EHONHUX jeIUHECHA Y eKCTPAKTUMA
HanpaBJbeHe Cy KanuOpalmoHe KpuBe cienehux pedepeHTHUX CTaHaap/a: TajlHa KUCEIWHA
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(>98% uucrohe,), kaenncka kucenrHa (>98% uncrohe), BAHUIMHCKA KUCEIMHA, eTarMHCKa
KHCENHHA, (+)-KaTeXWH, CeNUKATeXWH, KBEPLETHH, XUIEPO3UJ, PYTUH, CIHPEO3H] H
keMmripepost. [aHa KUCenrHa, BAHUJIMHCKA KHCEIIMHA, KeMI(EpoIl U KBEPIETUH Ha0aB/bCHU
cy ox Sigma-Aldrich (Deisenhofen, Hemauka), xadeuncka kucenmna ox Merck KGaA
(Darmstadt, Hemauka), (+)-kaTexuH u enaruHcka kucenuna o Serva (Heidelberg, Hemauka),
xunepo3un u pyru ox Carl Roth (Karlsruhe, Hemauka), (-)-enuxarexun ox Thermo Fisher
Scientific (Geel, benruja) u crimpeosun je HabaBibeH ox Extrasynthese (Genay, ®panirycka).
CranmapHu pacTBOpU NPUIPEMIBEHH Cy y METAHOIY Y OcCaM pa3IMdUTHX MAaCCHHX
konrenrpanuja: 100, 50, 25, 12.5, 6.25, 3.125, 1.5625 u 0.78125 pg/mL. JIuneapua perpe-
CHOHA aHAJIM3a KAIMOPAIMOHUX KPHUBHX CTaHAAPIHUX jCIUICHa TOTBPIWIA je OIUTHYHY
JUHEAPHOCT ca KOePUIMjeHTUM KOopelalje R?=0.999, p < 0.001 y CBUM CITy4ajeBHUMa.

Wnentudukanyja nukosa je nzppuieHa coprsepom HP Chemstation chromatographic
(Palo Alto, CA, CA]l), xoju je Takohe kopummhen 3a oOpany momaraka W method/run
KOHTPOJTY. YKyIHa KoJWunHa (DEHONHHX jeUCHha y CBUM Y30plIMMa H3padyHara je Ha
OCHOBY TMOBpIIMHE MUKa J00MjeHOr Ha xpomarorpamy kopumthemem HP Chemstation
chromatographic codtsepa.

Xudponusa excmpaxama: 3a najby uaeHTU(UKAIN]Y (DEHOIHUX jeAUHCHA eKCTPAKTH
CY XUAPOIU30BaHU MOAM(DUKOBAHOM METOIOM KOjy cy omucainu Engida et al. (2013)*®®, kako

ou ce noowite caoboaHe GEeHOIHE KUCETMHE B ()IIaBOHOUTHU arJIMKOHH.

Peacerncu:

1. Meranon (CH3OH, 65%);
2. Xmoposoaouuuna kucenura (HCI, 6 N);
3. Y30pak — eKCTpaKTH.

Ilocmynax

CyBu eKCTpakTH Cy peKoHcTuTycaHu M 3arpeBaHu cy y 40 mL 65% pactBopa
MertaHona y koju je noaato 10 mL xnopoBononuuse kucenune (HCI, 6 N), 1 h va 80°C, kako
Ou JI01UIO 70 XUAPOJIM3€ IIIMKO3MJa A0 ariukoHa. HakoH xmahema yzopuu cy coHUGUKO-
BaHU 5 min, a 3aTUM UM je J10JIaT MeTaHoJ 10 yKynHe 3anpemune 100 mL u npoduirpupanu
cy kpo3 0.2 um mmpun-dunrep 3a HPLC ananmuzy.

4.4.2. LC-MS aHanau3a 6us/eHUX ekcmpakama

Teuna xpomatorpaduja — Mmacena criekromerpuja (ene. ,,liquid chromatography—mass
spectrometry* — LC-MS) je TexHWKa 4YeCTO TNpPUMEHHBAHA y aHATUTHYKO] xemuju. OHa
KOMOWHYj€ CIOCOOHOCT (PM3UYKOT pa3/iBajarba KOMIOHEHTH y TeuHoj xpomarorpaduju (LC)
ca moryhHomhy macene anammze (MS). OBo je u3yzeTHo MohHa aHanu3a ca BHCOKOM
oceTJpbHUBOIINY U IPUMERYjE Ce 3a Cenapalujy, IeTeKIH]y U NOTESHIN]aTHy UACHTU(PHUKALH]Y
XEMHU]JCKUX jeTubeba ofipel)eHe Mace y MpUCYCTBY APYTUX jeHbEHa (Y CI0KEHUM MEIIaBU-
Hama jeMbEha, Kao IITO Cy Y OBOM CITy4yajy OMJbHU €KCTPAKTH).
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LC-DAD-MS" ananusa ekcrpakaTa MCIUTHBaHMX Owibaka n3 poxa Filipendula
u3BeacHa je kopumrhemem Ultimate 3000 UHPLC-DAD (ewe. ,.ultra high performance liquid
chromatography—mass spectrometry) uncrtpymenrta (Thermo Scientific, Bremen, Hemauka)
cuabaeBenor LTQ-XL macenum cnektpomerpom (Thermo Scientific, Bremen, Hemauka). 3a
xpomarorpadcko pasaBajame kopumhena je amanuruuka xonmona Kinetex C18 100 A,
BenuuuHe yectuna 1.7 um u aumensuja 100 x 2.1 mm (Phenomenex). Temmeparypa KoyioHe
noxemena je Ha 40°C. MobOunaa dasza ce cacrojania on 0.4% BOACHOT pacTBOpa MpaBJbe
kucenuHe (daza A) u 0.4% wmpaBibe Kucenune y auneroHuTpuiy (daza B), npu uemy je
nojeIIeH mpoTok MoomitHe dase Ha 0.35 mL/min y cnenehem rpagujenTHOM nporpamy: 0-35
min 5-18% A; 35-40 min 18-100% A; 40-50 min 100% B; 50-51 min 100-5% B ; 51-60 min
peexkBmwnOparmja 10 100% A). Ilporok pactBapaua je oxapkaBan Ha 0.35 mL/min u
3amnpeMuHa WHjeKTHpama je mojemeHa Ha 5 [IL. 3a MaceHy crnekTpoMeTpujy KopuiiheH je
LTQ-XL macenu criektpomerap ca cieaehum nmopemasamuma: temieparypa rpejaga 250°C,
MIPOTOK raca 3a pachpliuBame je mojeiieH Ha 50 apOutpapuux jeaunuua (ewe. ,arbitrary
units® — AU), npoTok raca Koju nmotrnomaxe jaecoisaraiujy Ha 10 AU, uzBop Hanona na 3.00
kV, uzBop crpyje Ha 100.00 uA, xanunapua temneparypa 330°C u xanwinapau Hanos 16.00
V. Iloganu 0 MaceHoj CIeKTPOMETPHUjU TOOHjEHH Cy Y HEraTUBHOM PEXHUMY, Y M/Z oricery o
100 no 2000. 3a UHPLC-DAD-MS" ananusy, cyBu eKCTPaKTH Cy PACTBOPEHU Yy METAHOIY y
KOHIIeHTpauuju 5 mg/mL, npe ananuse npoduaTpupaHu Kpo3 Gpuiarep-aucKoBe, U MOTOM je
uHjekTupaHo 5 ML oBux pactBopa. Takole, mpunpemibeHH Cy METAaHOJIHH PacTBOPHU
pedepeHTHHX (HEHOHUX jeanmbema y KoHmeHTpanuju 1 mg/mL (metarnon LC-MS guctohe).
PedepentHa jenumerma KopuiihieHa y aHamu3u cy: (-)-emuKaTtexuH, (+)-KaTeXWH, PYTHH,
KBEpUUTPUH, nM30KkBepiuTpuH, xuneposus (Carl Roth, Karlsruhe, Hemauka) u crmpeosun
(Extrasynthese, Genay, ®panirycka).

Kako HaBesieHOM MeTO0M HHje Omio Moryhe Ha HajeUKacHUJU HAYUH Pa3IBOJUTH U
JIETEKTOBATH THKOBE jelMibeha M3 ekcTpakara Owsbke F. hexapetala (FHA u FHR), 3a
BUXOBY aHAIM3Y yNoTpeOJbeHa je TeuHa Xpomarorpaduja ca MaceHOM CIIEKTPOMETPHUjOM
Bucoke pesonyuuje (UHPLC-DAD-HRMS). U y oBom ciiyuajy kopuirheH je HHCTpYMEHT 3a
teuny xpomarorpadujy Ultimate 3000 UHPLC-DAD (Thermo Scientific, bpemen, Hema-
YKa), ajli je OBOra MyTa OH IOBE3aH Ca MAaCCHHUM CIIEKTPOMETPOM BHCOKE pE30JIyIHje
QExactive HR mass spectrometer (Thermo Scientific, bpemen, Hemauka). YnorpeGsbena je
UCTa aHAIWTHYKA KOJOHA, ca MCTOM MOOWIHOM (a3oM 4HjU je MPOTOK JAeduHHCcaH Ha
WJCHTUYAH HauuH. 3alpeMuHa MHjeKTHpama je oBora myrta nojemena Ha 10 pL, a xonre-
HTpaluja eKkcrpakara omia je takohe 5 mg/mL. Temneparypa rpejada y ciektpomerpy Ouia
je 400°C, mpoTok raca 3a pacnpiuBame 47.5 AU, npoTok raca 3a aeconBaranujy 11.25 AU,
u3Bop HamoHa 2.50 kV, u3Bop ctpyje 400.00 uA, kamunapHa temnepatypa 256°C u xamnu-
napuu HanoH 16.00 V. Iloganm o MaceHoj criekTpoMeTpuju nobujern cy y ES| meratuBHOM
pexumy, y m/z omcery onx 133.4 mo 2000. Unenrtudukanuja (GEHOTHHX jeIUBCHA Yy
eKCTpaKTHMa M3BPIIEHA je, WK mopehemeM ca HaBeleHUM peepeHTHUM CTaHIapIuMa, WA
nopehemem momaraka MS" ¢parmenranuje ca IuTepaTypHHMM TOJalMMa 3a oArosapajyha
jenumema. Y 0BOM JIPYroM CiIy4ajy, HISHTH(]UKaLK]ja ce MOXKE CMaTpaTh caMo Kao YCIOBHA
U TIOCTOjarbe CTPYKTYPHHUX H30MEpPa C€ HE MOXKE UCKJbYUUTH.
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4.5. HcnuTuBame aHTUOKCHUAATHUBHE aKTUBHOCTH

4.5.1. YKkynHa aHmuokcudamusHa akmugHocm

dochop-monmmbeHcKa metona’® kopuitheHa je 3a oapehuBame yKyrmHOT aHTHOKCH-
JaTHBHOT TOTCHIIMjala METaHOIHUX ekcTpakata F. ulmaria u F. hexapetala. OBa merona
0a3mpa ce Ha TOME J1a, Y IPUCYCTBY aHTUOKCHIAHTA, Yy KHCEJIO0j CPEIHHHM, 03K 10 PEeay-
kuuje Mo(VI) u3 cmenre pearenaca 10 Mo(V) y3 dopmupame dochar-Mo(V) komriuiekca
3eneHe 0oje, uhja ce arcopOaHiia Moke MepuTd Ha 695 nm. Kao crangap Hu aHTHOKCHIAHT
KopumrheHa je ackopOWHCKa KUCEeTHA.

Peacerncu:

1. Pearenc pactBop: mpaBu ce pacTBapameM HaTpujym Qocdara (NasPOs, 28 mM) u
amonujym Mosuoaata ((NHg),M00O,, 4 mM) y cymmnophoj kucenuuu (H,SO4, 0.6 M);

2. Cranmapaau pactBop ackopouncke kucenune (0.3 mg/mL);

3. PactBopu excrpakata (1 mg/mL, y metanomy).

Ilocmynaxk:

Pa3bnaxxema pacTBopa acKOpOMHCKE KHCEIWHE 3a CTaHAapJHy IMpaBy HalpaBJbeHa CY Y
pacriony koHmentparuja o 0.1 1o 0.3 mg/mL. ¥V 0.3 mL y30pka (ekcTpakTH U CTaHIap.)
noxa ce 3 mL peareHca. Ymopeao ce mpumpema u cierna 1npooa, Te ce YMecTo y30pKa 10/aje
MmetaHos. Hakon mHkyOanuje Ha 95°C y Tpajamy o 90 min y3opuu ce oxjiaje 10 coOHe
TeMmeparype. AncopOaHiia y3opaka MepeHa je crieKTpohoToMeTpHjckr Ha 695 nm, y ogHOCY
Ha cjeny npooy.

VYKynHa aHTMOKCUAATHBHA aKTUBHOCT M3pa)k€Ha j€ y €KBHBAJIEHTUMa aCKOpPOMHCKE
KucenuHe 1o rpamy cyBor ekcrpakra (mg AKE/g ekcrpakra, y = 0.003x — 0.007), kao cpe-
Jiba BPETHOCT TP He3aBrcHa Mepema (£ C.J1.).

4.5.2. 0Odpebhusarse cnocobHocmu Heympaaudayuje DPPH padukaia

DPPH merona®®’ j€ jako TomyjapHa y HCHUTHBambUMa aHTHOKCHJIATUBHE CIIOCO-
OHOCTM TPUPOAHMX TMPOM3BOAA. JemaH o] pasjora je Taj LITO je MeToJa MH3Y3eTHO
jenHocTaBHa W ocersbuBa. OBa MeToja je Oa3MpaHa Ha MPUHIMILY JOHOpPAa BOJAOHHUKA Kao
AHTHOKCHJIaHTa, MIPU YeMYy Ce€ MEpH CIOCOOHOCT HeyTpanu3auuje cioboaHux paaukana. Ha
Cxemu 4.2. npukasaH je mexaHuzam 1o kome DPPH' pagukan mpuma jenan arom BOJOHHUKA
0J1 aHTUOKCHJIAaHTa U Ha Ta] HaYWH ce HeyTpanwmiie u ctabmimmsyje. DPPH pagukan je jeman
O]l PETKHX CTaOMIHMX M KOMEpPIMjaJIHO TOCTYIMHHUX OPraHCKUX a30THHUX pajauKaia, JbyOouya-
cTe je 00je U MMa arcopIIMOHN MakCUMyM Ha 517 nm. VY peakuuju HeyTpajlu3aiyje, HaKOH
npey3uMama aToMa BOJIOHMKA OJf aHTUOKCHJAHTa, J00Hja Cce CTa0WIHO jeaumeme 2,2-

91



Jlokmopcka ducepmayuja Jenena Kama+uh

mudeHn-1-mukprixuapasmn, a 6oja mpenasu U3 Jbyondacte y KyTy. AHTHOKCHIATHBHA
AKTHUBHOCT j€ TPOMOPIMOHAIHA CMalkelhy ancopOaHIle MepeHe CIEKTPOPOTOMETPH]CKH Ha
517 nm.

RH
O,N (amTHOKCHIAHT) O,N

O,N R O,N

2,2-mudpenmn-1-mukpunxuapasut

2,2-mudeHmt-1-muKpuIxuapas i
¢ pUAYIAD (DPPH, yT)

paaukan (DPPH’, seybugact)

Cxema 4.2. Peaxkyuja aumuokcudauma (RH) ca 2,2-dugpenun-1-nukpuixudpasusa padukaaom

Peacencu:

1. 2,2-nudennn-1-nukpunxuapasui paaukai (DPPH', 80 pg/mL, y metanomy);
2. PactBopu cranmapaaux antuokcunanara (0.2 mg/mL, y meranoiny);
3. PacTBopu excrpakata (2 mg/mL, y MmeTaHomIy).

Ilocmynaxk:

On pactBOopa y3opaka (ekcTpakaTa M CTaHAapja) HampaBibeHa je cepuja on 10 mymiamx
pasbnaxema 3anpemMune 1 mL. ¥ 1 mL y3opka ce nona 1 mL pactBopa DPPH'. Ynopezno ce
IpPUIIPpEMa U KOHTPOJIA Ca METAHOJIOM YMECTO y30pKa. 3aTUM C€ PEeaKLMOHA CMeIlla OCTaBU Y
Mpaky 30 min u crnocobHoct Heyrpanusauuje DPPH panuxana oxapehyje ce mepemem
ancopOantie Ha 517 nm. Ce pajaHe po0Oe U KOHTPOJIE UCIIUTAHE CY Y TP MOHABJhAbHA.

[Mporenar Heyrpanusanuje DPPH panukana ce u3pauynasa momohy dopmyie (3):

% HeyTtpanusanuje = A}:KAY- 100 3)

I'ne je: Ak - anicopbanIia KoHTpoJie; Ay - aricopOaHIia y3opka.

KpuBa 3aBHCHOCTM TIpOIleHTa HeyTpajdu3alnuje oOJ KOHIEHTpauuje Yy3opaka
kopumthena je mpu pauyHamy |Csp BpemHocTH Koja ce AeHHHUINE KAao KOHIIEHTpAIlHja
HCIUTUBAHOT y30pKa Koja MHXUOHMpa J1ejcTBO ci000aHNX paaukana 3a 50%, u3paxeHa Kao
pg/mL exctpakta. 1Csp BpenHOCT M3padyHaTa je TMPEKO CUTMOMIHE ,,d0Se-response” xpuse
MOCTYIIKOM HEJIMHEapHe perpecuje, kopuirhem copTrepa 3a ananusy nogaraka OriginPro 8.

4.5.3. Odpehusare kanayumema ,xeamarba“ ABTS* padukas kamjoHa

Jom jegHa M3y3€THO 4YeCTO KOpuITheHa MeToaa 3a ojApehuBame aHTUOKCHUIATHBHE
. - +. N
AKTUBHOCTH MPHUPOJHOX MPOW3BOJIAa U CUHTETHUYKUX jeaumbema |6 ABTS™ meroma xojy cy
ormcamu Re et al.?®
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Cxema 4.3. [lo6ujaree ABTS* okcudayujom ABTS-a ca kaaujym nepcysagpamonm u we208a peakyuja
ca aumuokcudaHmom (RH)

OBa MeTo/a MOXXKe ce KOPHCTUTH, KaKo 3a MCIHUTHUBAKEC aKTMBHOCTH XUAPODUITHHX,
Tako W 3a JUNoQuIHE aHTUOKCHUJIAaHTE. 3acCHMBA ce Ha mpahemy JeKojiopu3alije pacTBopa
-, . +.
crabmHor 2,2 -a3uHobuc-(3-eTmiioeH30THa30auH-6-cyndonar) pagukan katjona (ABTS™),
nobujeHor okcuaauujom ABTS-a ca kanujym nepcyndaroMm, y NpUCyCTBY HEKOI aHTHOKCH-
+.
naHTa Kao AoHopa BoaoHuka (Cxema 4.3.). PearoBamem anTHOKcHgaHaTa ca ABTS
panukai KaTjoHOM TaMHO 3elieHa 0o0ja pacTBopa ce 00e300jaBa, a CMambeme arncopobaHle ce
MO3K€ MIPATUTH CHEKTPOHOTOMETpHjCKH Ha 734 nm.

Peacencu:

1. PactBop ABTS™ (Bomenum pactBop amoHmjymoBe comu 2,2 -azsumHOOHC-(3-eTmnben3o-
THa3onuH-6-cynponara) (ABTS, 7 mM) momerra ce ca pacTBOPOM KajiaujyMm mepcyidara
(K2S,0g, 2.45 mM) u octaBu y Mpaky Ha COOHOj TemmepaTypu y mepuoay ox 16 h nma ce
peakimja oJiBuje);

2. PactBopu cranmapauux antuokcunanata (0.2 mg/mL, y metanomny);

3. PactBopu ekctpakata (2 mg/mL, y meTaHomy).

Hocmynaxk:

PactBop no6ujeror ABTS™ ce mpBo pa3bmakd MeTaHOJOM, Tako Ja ce Jo0uje pajaHu
pactBop unja je ancop6annia 0.7 Ha 734 nm. Ox pacTBOpa y30paka (eKcTpakaTa ¥ CTaHIap/a)
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HarpaBJbeHa je cepuja on 10 mymmx paszonaxkema 3anpemune 100 pL. ¥ 100 pL y3opka ce
nozma 900 puL pamHor pactBopa ABTS™. Ymopeno ce mpunpeMa M KOHTPOJIA ca METAaHOIOM
YMECTO y30pKa. 3aTHM ce peakIMoHa cmema ocTaBu y Mpaky 30 min u crnocoOHOCT
.xBatama“ ABTS™ oxmpehyje ce mepemem ancopbaure na 734 nm. Cse paane mpobe u
KOHTPOJIE UCITUTAHE CY Y TPU HOHABJbAMA.

[Mpouenar nuxubunmje ABTS panukan katjoHa ce u3pauyHasa nomohy gpopmyie (4):
% Unxubunuje = %- 100 4
I'me je: Ax - anicopbanna koHTpore; Ay - aricopOaHiia y30pkKa.
KpuBa 3aBucHOCTH TIPOIIEHTa HEYTpaIU3allKje OJ1 KOHIICHTpAIUje y30paka Kopwuihe-

Ha je npu pauyHamy [Csp BpeIHOCTH, HA UCTH HAYMH Kao IITO j€ MPUKA3aHO Y MPETXOJHO]
Metonu onpehuBama HeyTpanuzauuje DPPH panukana.

4.5.4. Odpebusarse kanayumema ,xeamarea“ 0z~ padukaaa

3a uCIUTHBaKE KalaluTeTa eKCTpakaTa Ja ,,XBaTajy™ CYMEepOKCH] aHjOH paJuKail
(O,") xopumlieHa je MeTona ca ankanHuM auMmeri cyiapokenzom (DMSO).? Osa merona
je 0a3upaHa Ha cTBapamy CYINEPOKCHI paguKkaia 0/laBalkbeM HATPUjyM XHUIAPOKCHUIA Y
Bazayxom 3acuhenu DMSO. Hacranu cynepokcun octaje ctabumiian y pacTBOpy U peayKyje
HHUTPO IUIaBO TeTpasoiujyM (ewe. ,nitrobluetetrazolium“ — NBT) y ¢opmasancku oOmuk Ha
COOHO] TeMIlepaTypH, IPH YeMy Ce arcopOaHIla HACTaJIOT jeIUbEeha MOKe MpaTUTH Ha 560

nm (Cxema 4.4.).
NO RH/' R
2 NO,
O A
A U< I e N
N + + 3 N
NS OSE S m—— } —O-O
o} Q o} ©NH
O,N

O,N
NBT?"

Cxema 4.4. Peaxyuja cynepokcud aHjoH padukasaa (0z-) ca NBT-om u anmuokcudanmom (RH)

Peacencu:

1. Hutpo mnaBo Terpazonujym (NBT, 1 mg/mL, y DMSO-y);

2. Ankaman DMSO (matpujym xuapoxcun 0.2 mg/mL, y DMSO-y);
3. PactBopu cranmapaHux antuokcuaanara (2 mg/mL, y DMSO-y);
4. PactBopu exctpakara (4 mg/mL, y DMSO-y).
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Ilocmynaxk:

On pactBopa y3opaka (eKCTpakaTa W CTaHAapja) HalpaBJbeHa je cepuja on 10 myrmx
paszonaxema 3anpemune 0.3 mL. ¥ 0.3 mL y3opxka ce noga 1 mL ankamaor DMSO-a u 0.1
mL NBT-a. Ynopeno ce npumnpema u koHTposia ca DMSO-om ymecto y3opka. CriocoOHOCT
»XxBarama“ O, pamukana onpehyje ce mepemem ancopbanie Ha 560 nm. Cse panHe mpode u
KOHTPOJIC MEPEHE Cy y TPHU IOHABIbAhA.

[Tponenar uaxuoduimje O, paaukana ce u3padyHasa nmomohy dopmysie (5):

Ay Ak

-100 (5)

% WHxubunuje =

I'nme je: Ax - aricopGanIia KoHTpoJe; Ay - ancop6aHua y30pKa.
ICsp BpemHOCT wW3pauyHaTa je MpPEeKO CHUIMOHIHE ,,d0Se-response” KpuBe MOCTYIIKOM
HeIMHeapHe perpecuje, kopuiihem codTBepa 3a aHanu3y nogaraka OriginPro 8.

4.5.5. Odpebusarse kanayumema ,xeamaroa“ NO' padukanaa

JenHa ox Meroma Koje ce KOpHCTE 3a HWCIHTHBAaKE KaramureTa ,,XBaTama“
pPEaKTHBHHX a30THHX BpcTa je OasupaHa Ha cuHTeTHcakby NO' pamukana u Mepemy Hherone
KoHIeHTpanje kopuihemem ['prucosor (Griess-osor) pearenca. Meroay cy onucanu Green
et al. (1982).2° Griess-oa peakuuja je myGiunkoBana jom 1879. roamHe W y OCHOBH
MEeXaHHM3Ma OBE peakllMje je peakliMja HUTPUTA ca aMMHO TPYNOM CyJ(aHUIIHE KUCEIUHE Y
KHCeIMM YCJIOBMMa, IMpH YeMy HacTaje OUa30HHUJyM KaTjoH KOjU ce Kymlyje ca o-
HapTUIAMHHOM Y p-TIoJIOXKajy rpajehu a3o ocratak. HoBuja MonudukoBana merona (Cxema
4.5.), koja je Hajuemhe y ymoTpeOH, Takolje 3aXxTeBa MPUCYCTBO Kucene cpeauHe. Hutpur
pearyje ca aMMHO TpyIoM cysaHuIaMu1a U HacTaje JUa30HUjyM KaTjOH KOjU ce KyIuIyje ca
N-(1-HadTrn)eTHICHAMAMHHOM y p-TIoJIoXkajy rpagaehu oxrosapajyhu a3o ocraTak myprnypHO

po3e 60je urja ce arcopOaHIla MOXKe U3MEPUTH Ha 546 nm.2"*

O_ +H* H
H,NO,S NH; + ‘y=o0 —> H,NO,S N—N
-H,0 0

cyidaHuIHa KucenrHa

+H* ¢ H,0

HNOZSO—N N Q N ONH, <——— HNO.S N=N

t / \ ,HI/I.':I30HI/I_]YM KaTjoH

N-(1-HadThn)eTHiIeHIHaMUH

Cxema 4.5. Mexanuzam modugukoeaHe Griess-ose peakyuje
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Peacencu:

1. Griess-oB pearenc (pazbiaxkeH y gectuinoBanoj Boau 1:10, cacras: 1% cyndanumamu,
2% oprodochopua kucenuna u 0.1% N-(1- HadTun)eTruneHIHaMUH TUXAAPOXIOPUL);

2. PBS nydep (ene. ,,phosphate buffer saline, 50 mM, pH 7.4);

3. Harpujym mutponpycun (Naz[Fe(CN)sNO], 5 mM y PBS nydepy);

4. PactBopu cranaapauux antuokcunanara (0.1 mg/mL, y meranoiny);

5. PactBopu ekcTpakata (2 mg/mL, y meranony).

Ilocmynaxk:

On pactBopa y3opaka (EKCTpakaTa W CTaHJapJa) HampaBJbeHAa je cepuja Ooa 8 IyIIIMX
pasbonaxema 3anpemune 0.5 mL. Ynopeno ce npurnpema u KOHTpoJIa ca METAaHOJIOM YMECTO
y3opka. Jlomaje ce 0.5 mL Harpujym HUTponpycuaa u Bpum uHKyOamuja 2.5 h Ha 25°C.
[Torom ce noma 1 mL Griess-oBor peareHca U peakilMOHA cMella ce HHKyOupa noaatHux 30
mMin Ha UCTOj TemmepaTypu. AncopOaHiia Harpal)eHOr jeumbema MypIypHO po3e 0oje Mepu
ce Ha 546 nm. CBe pagHe npoOe U KOHTPOJIE MEPEHE CY Y TPH MOHABIbAHA.

IMpouenar naxubunuje NO' paaukaia ce uzpauyHasa nomohy dopmyse (4):

Axk—Ay

-100 (4)

% Unxnbunuje = -

I'ne je: Ak - anicopbanIa KoHTpoJie; Ay - aricopOaHIia y3opka.
ICso BpemHOCT wW3pauyHaTa je MpPEeKO CHUTMOHIHE ,,d0Se-response” KpuBe MOCTYIIKOM
HeNMHeapHe perpecuje, kopuithem codTBepa 3a aHanu3y nogataka OriginPro 8.

4.5.6. PedykmueHa akmugHoCmM

[Topen BumIe pa3nUYUTHX MeXaHW3aMma JellOBarba AaHTHOKCHIAHATa Ha CI000HE
pajnukaie, U3y3eTHO je 3HadajHa M CIOCOOHOCT aHTHOKCUAHTA JIa c€ OKCHUAY]e, OJJHOCHO J1a
nocezyje CHocoOHOCT Ja MOXE peayKoBaTH CYNCTpaT ca KOojuM pearyje. 3a onpehuBame
penyKkTUBHE akTHBHOCTH ekcTpakara F. ulmaria m F. hexapetala kopumhena je meroma
(bepuimjaHu I/ IpyCcHujcKo 11aBo> ' KOja ce 3aCHHMBA Ha PEIyKIUjU Fe* y Fe®* y TIPUCYCTBY
AHTUOKCUIAHTa y KHCEIUM YycJoBuUMa, npu udemy ce ¢opmupa komiuieke KFe[Fe(CN)g]
MTO3HAT IT0J] HA3UBOM IPYCH]CKO TUTABO ca Amax = 700 nm.

[Fe(CN)s]* + ArOH — [Fe(CN)g]* + ArO” + H*
[Fe(CN)g] “+ Fe ** + K" — KFe[Fe(CN)g]

Peacerncu:

1. Harpujym docdaruu nydep (pH 6.6);

2. Kanujym xekcarujanodepat (Ks[Fe(CN)g], 1%);

3. Tpuxnopcupherna kucenuna (TCA, 10%);

4. I'oxxhe Tpuxsopun (FeCls, 0.1%);

5. PactBopu crangapanux antuokcuaanara (0.2 mg/mL, y metanouny);
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6. PactBopu exctpakata (0.2 mg/mL, y meTaHouy).

Ilocmynaxk:

On pactBopa y3opaka (eKcTpakaTa W CTaHJap/a) HalpaBJbeHA je cepHja oI 8 IyIIuX
pazbnaxema 3anpemune 2.5 mL. Yrnopeno ce npumnpemMa u KOHTPOJIA ca METaHOJIOM YMECTO
y3opka. Y 2.5 mL y3opka ce noga 2.5 mL warpujym docharnor nydepa, 3atum ce goaa 2.5
mL Kj3[Fe(CN)g] u nHakon tora ce cmemia 3arpesa 20 min na temmeparypu 50°C. Ilo
3aBPIICHO] MHKYOaMju y peakmuoHy cmemy ce gonxa 2.5 mL TCA (y cimydajy HacTaHka
tanora neHTpudyrupa ce 8§ min Ha 1000 o/min). ¥ 5 mL nentpudyrupane cmemre ngoaa ce 1
mL FeCl; u arnicopbaniia HacTasor iaBor jeumema Mepu ce Ha 700 nm.

Pesynratu penyKTHBHE aKTHBHOCTHM HWCIIMTUBAHMX Yy30paKa M3paxkaBajy ce MpPeKo
rpaduka 3aBUCHOCTH arnicopOaHIle o]l KOHIICHTpaiuje y3opka. Beha BpemgHocT amcopbaHiie
yKa3yje Ha BUILIU PEAYKTUBHH KaraluTeT y30pKa.

4.5.7. Kanayumem xenamayuje

Kananurer xenaranuje UCIUTUBAHUX €KCTpakara ojpeluBaH je meroaoM 1o Yan et
al. (2006)273. Mertona ce 3acHMBa Ha MepemwYy crerneHa xenartauje reoxhe(ll) jona. Jeman on
MeXaHH3aMa aHTHOKCUJIATHBHE aKTUBHOCTHU j€ YIPaBO M XellaTaldja Mpea3HuX MeTala Mmpu
yeMy ce CIpeyaBa pa3rpajmba BOJOHHMK Mepokcuaa U peakuuje GeHTOHOBOr THUMA. Y MpHCY-
CTBY XeNlaTallMOHMX areHaca, HacTajame KOMIUIEKCA je HapyIIeHO, IITO BOAM JI0 CMameHha
WHTEH3UTeTa 00je caMor pacTBOpa Koje ce TpaTH CHeKTpohOoTOMETpUjcKU. Mepeme
penykiuje naTeH3uTeTa 00je omoryhaBa oapehuBame xenaTalmoHe aKTUBHOCTH KOET3UCTHU-
pajyhux xenatopa (y3opka). JoHH mpea3HUX MeTalia (Fez+) MOCEY]y CIOCOOHOCT TpeHoca
jemHOT eJeKTpOHAa Ha OCHOBY dYera ce oMoryhaBa WHHIMjalMja ¥ Tpomaranuja MHOTHX
PAMKAICKUX PEaKIja, KOje MOUMbY H ca PEIaTHBHO HEPEaKTUBHAM pajuKammma.’’© Y 0BOj
MeToau (epo3uH pearyje ca Fe?* JOHHMMa, TpU YeMy HacTaje CTaOWIHM XMJPOCOTYOMIIHU
[[PBEHN KOMIUIEKC. XEJIaTallMOHW KamaluTeT HCIHUTUBAHOT AHTHOKCHUIAHTA Orjiea ce y
cMamery ancopbaniie rBoxkhe(Il)-hepo3nn kommekca Ha 562 nm.

Peacencu:

1. Xunpar MmoHOHaTpujymoBe conu 3-(2-nupuaun)-5,6-nudenni-1,2,4-tpuasun-p,p’-
mucyngponcke kucenune (peposun, 0.3125 mM);

2. I'Boxkhe cyndar (FeSOy, 0.125 mM);

3. PacTBopu cranmapauux antuokcunanata (1 mg/mL, y meranony);

4. PactBopu excrpakara (4 mg/mL, y meranoumy).

Ilocmynaxk:

On pactBopa y3opaka (eKcTpakara M CTaHIapia) HampaBjbeHa je cepwja ox 10 mymmmx
pazbonaxema 3anpemuHe 1 mL. Ymopeno ce mpumpema U KOHTpOJa ca METaHOJIOM yMECTO
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y3opka. ¥ 1 mL y3opka nmoga ce 1 mL FeSO, u 1 mL depo3una u makon 10 min mepeHa je
arcopOaHIIa peakiuoHe cMerie Ha 562 nm.

Kananurer xenatusanuje antnokcuaanta (%) ce uspaayHana nomohy gopmysie (6):

Ax—Ay .
100 (6)

I'ne je: Ak - anicopOanIa KOHTpoJie; Ay - aricopOaHIa y3opka.

% KanayureT xesaTusanyje =

ICsp BpemHOCT wW3pauyHaTa je MpPEeKO CHUIMOHIHE ,,d0Se-response” KpuBe MOCTYIIKOM
HEJIMHeapHe perpecuje, ynorpebom codrBepa 3a aHamu3sy mogaraka OriginPro 8.

4.5.8. Odpebusarse uHxubuyuje aunudHe okcudayuje

TecToBH KOju ce KOpHCTE 32 MEpEHE aHTHOKCHAATUBHOT TOTEHIM]jaNa, Y HOTJIETY
WHXHOWpama JIMIUTHE OKCUAANMje, 00yxBaTajy oapehuBame cTereHa OKCUIANN]je JIUTHIHOT
CyIICTpaTa Yy MPHUCYCTBY WM OJCYCTBY IMOTEHIUjATHOT MOJEKyJa aHTHOKCHAAHTA WIH
OWJBHOT eKCTpakTa. bp3a u moy3aaHa eBaiyalyja Mapkepa OKCHAAlLMje Y CMUCTY crenudu-
YHOCTH M PENPEe3eHTaTUBHOCTH OKCHAAIMOHOT Mpoiieca 6u Ouiia 100pa cTpaTeruja Mepema.
MelhyTtumM, y XeMHjCKOM CMHUCIY, TPOOJIeM KOJ UMIUIEMEHTUPamha TaKBE METOAE C€ OJAHOCU
Ipe CBera Ha CTBapHU MEXaHHW3aM OKcuianuje. Y NMPaKTHYHOM CMUCIY, YETHPH Pa3IHIUTe
CTpaTerrje Mepema MOTY C€ KOPHCTUTH 3a JTUPEKTHY MPOLEHY aHTHOKCHAATUBHOT Kamlalu-
TeTa HEKOT MOJIEKYJIa UM €KCTPAKTa Y OJIHOCY Ha JIMMTUIHU cyncTpar. To ykibydyje Mepeme:
(1) moTpomme KuceoHuka, (2) ryoutka cymncrpata, u popMmupama (3) npuMapHux u/uim (4)
CeKYHIApHHX MPOM3BO/IA OKCHIAIHje.?

[Ipahewe u onpehuBame OKCHIATHBHE Jerpajalyje JUMUIA Y PEaTHUM CHCTEMHUMA,
Kao IITO je XpaHa WJIM HEKH OMOJIOIIKH Y30paK, MpeICTaBba U3y3€THO KOMILIMKOBAH MPOIIEC.
VY 0BMM KOMIUIEKCHUM CHCTEMHMa jako j€ TEUIKO HJACHTU(UKOBATH MOJIEKYJIE KOjU CY
MOTEHIMjaJTHO TOJUIOKHU oKcuaauuju. Takohe, mpucyctBo uHTEepdepupajyhux cyncraHnuu
MO’K€ 3HaYajHO YTHIIATH Ha caM IpOLeC aHau3upama. Y3umajyhu y o03up oBa orpaHuyema,
y OBOM cllydajy KopuiheHa cy Tpu MOJeN cucreMa mpuiaroheHa 3a oapehuBame cTeneHa
OKCHJIalllje, IPU YeMy je y IIpBe JIBe MeTo/ie KOpHUINeH je/laH, y MOTIIYHOCTH OKapaKTeprucaH
CYIICTpaT, JAOK je y Tpehem ciydajy 3a oapehuBame crerneHa HHXUOUIje JIUMHUIHE OKCHUJIA-
gje yrnorpebsbeH MOJIeNl CHCTEM TJie je Kao cymncTpaT KopuutheHo cBexe meco. OBakaB
MYJATHIUCIMITIMHAPHU MIPUCTYIT MOKE MPELU3HUje T1aTH YBHUJ Y CIIOCOOHOCTH MUCITUTHBAHUX
eKCTpakaTa J1a, Ka0 aHTHOKCUJAHTH, HHXUOUPA]y MPOLEC JTUMHIHE OKCHAALH]E.

4.5.8.1. I'soxche-muoyujanamua (FCT) memoda (moden cucmem emya3uja ysee/e00a)

JIMnuaHU TEepOKCHIM TPEACTaBJbajy MpUMapHe MPOU3BOJE OKCHAAIMje JUMUIA. 3a
onpehuBame MEPOKCUIHUX BPEAHOCTH IUMNHAA, OMAHOCHO JACTePMHUHAIN]Y HWHXHOUIHUjEe
JUMUIHE TEePOKCUIaNje O] CTpaHe aHTHOKCHAAaHAaTa, IPUMEHEHA je TBOXhe-THOoIMjaHaTHA
(FCT) xonopumerpujcka mMerona.”’® OBa Metoga je GasMpaHa HA UMEHHIM 13 PELYKI]Y
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XHIPOIEPOKCHIA MOXKe IpaTuTh peakumja oxcumammje Fe?* y Fe**, a Fe®* ce mame moxe
oapenuT kao reoxhe-tuonmjanat (peaxyuje 1-111). Ilpenusnuje, y NprCyCTBY XHIPOIEPO-
kcuaa, depo jon u3 FeSO, mmm FeCly ce okcumyje y ¢epu joH KOjU CTyIa y peakumjy ca
NH;SCN u nomasu no HactaHka mnpBeHe TBOKhe-ThuonHjaHaTHe Xpomodope koja ancopoOyje
Ha 500 nm. IlIto je uaTeH3UTET ancopOaniie Behu, To je Beha u KoIMYKMHA IEPOKCUIA Y Y30P-
ky. [locnenmux roamHa, yciie] BUCOKE CEH3UTHBHOCTH, MOBehaHa je MpUMEHa OBE METOJIE
pu oApehuBamy JUIMHUTHE OKCHJIAIN]E, HAPOYUTO y MOJIEN CUCTEMHUMA EMYJI3Hja.

ROOH + Fe?* — RO + Fe** )
RO +Fe** + H" > ROH +Fe** (I
Fe** + 5SCN” — Fe(SCN)s> (1)

Peacerncu:

1. Emym3uja nunonne kucenune (0.2 M, 0.2804 g nunonne kucenune u 0.2804 gTween-40,
Kao eMyJraropa, ce xomorenusyje y 50 mL ¢ocharuor mydepa, 0.2 M, pH 7.0);

2. Eranon (75%);

3. Amonujym tuonujanat (NH4SCN, 30%);

4. I'Boxhe cyndar (FeSO4, 20 mM, pactBopen y 3.5% HCI);

5. PactBopu cranmapaaux antruokcumanara (0.2 mg/mL, y meranouny);

6. PactBopu exctpakara (2 mg/mL, y meranouiy).

Iocmynaxk:

On pactBopa y3opaka (eKcTpakara M CTaHAapja) HampaBibeHa je cepuja oa 10 mymamx
pazbnaxema 3anpemune 0.5 mL. Ynopeno ce mpunpema U KOHTpOJIa ca METAHOJIIOM YMECTO
y3opka. ¥ 0.5 mL y3opka moma ce 2.5 mL emyn3uje JUMHOJMHE KHUCEIHHE M IIOTOM CE
peakiroHa cMenia nHKyoupa 72 h va 37°C y mpaky. Hakon unkyOanuje, anuksot ox 0.1 mL
cMmele ce oJBoju U y mera ce nona 4.7 mL eranoma, 0.1 mL NH;SCN u 0.1 mL FeSO,.
ITocne 3 min MHTEH3UBHOT Melllaka, MEpU ce arncopOaHIla LPBEHO 000jeHOr MPOU3BOJa Ha
500 nm.

Nuxubunyja nunuaHe TMOepoKcHaanuje y wmonaen cuctemy yibe/Boma (%) ce
u3padyHasa nomohy dopmyse (4):

% Unxubunmje = %- 100 4)
I'ne je: Ak - anicopbanIa KoHTpoJie; Ay - aricopOaHIia y3opka.
ICso BpeaHOCT wu3pauyHaTa je TpeKo CcuUrmomjgHe ,,d0Se-response” KpuBe IMOCTYIIKOM
HeJIMHeapHe perpecuje, y cohTBepy 3a ananu3y mojgataka OriginPro 8.

4.5.8.2. B-kapomeH/AuHONHA KuceauHa mModesa cucmem

AHTHOKCUAATUBHA aKTUBHOCT Y JIMIIUHUM CUCTEMHMA C€ TaKolhe MOXKe OJpeIUTH Ha

OCHOBY OKCHJATUBHE Jerpajaiuje P-KapoTeHa y eMyJ3uju [-KapoTeH/ITMHOHA KHCEINHA,
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KOja ce MOXKe MpaTtuTH cnekTpodoromerpujcku Ha 470 nm.“"" B-kapoTeH ce y OBOM Cilyuajy
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KOPHCTH Kao IMOT0JIaH CYIICTpaT MOJIMEHCKE CTPYKType ca arncopdbannom y UV-VIS obnactw,
TaKo Jia ce caMm Ipoliec Jerpajalnje MoKe JIaKo MPATUTH CIIEKTPO(POTOMETPH)CKH.

Peacerncu:

1. Emyn3uja B-kapoten/nuHonHa kucenuna (2 mL pactBopa B-kapotena y xaopodopmy (0.2
M) nona ce y 40 mg nunHonHe KucenuHe y3 aoaarak 400 mg Tween-a 40 kao emyinraropa,
xJI0poopM ce YKIIOHH Ha BakyyMmy, nonaa ce 100 mL Boxe u cMeriia 100po mpomyhka);

2. PactBopu crangapanux antuokcuaanara (0.2 mg/mL, y metanouny);

3. PactBopu ekctpakara (1 mg/mL, y meranosiy).

Ilocmynaxk:

On pactBOpa y30paka (eKCTpakara W CTaHAapjAa) HampaBibeHa je cepuja ox 10 myrummx
pazbnaxema 3anpemune 0.2 mL. Yrnopeno ce mpurpema 1 KOHTpoOJa ca METAHOJIOM YMECTO
y3opka. ¥ 0.2 mL y3opka mona ce 4.8 mL cBexxe mpunpemibeHe eMyisuje. ArcopOaHia ce
Mepu oamax Ha 470 nm, a MOTOM ce y30piu MHKYyOupajy 60 min y BOJACHOM KyNaTHITy Ha
temneparypu o 50°C. HakoH jenHouacoBHEe MHKYyOanuje, ancopOaHIia je IOHOBO MepeHa Ha
UCTO] TaJacHOj AYKHHH.

Nuxubunyja TunuaHe nepoKcuaanuje y MoJel CUCTeMy [B-KapOTeH/IMHONIHA Kuce-
nuHa (%) ce u3padynasa momohy dopmyne (7):

% WHxubunuje = DkI;kDu- 100 @)

a . _ a
Dk =1n(2)/60; pu =1n(2)/60
[ne je: Dk — crenen gerpazaije koutpone; DU — crenen aerpaiaiyje y3opka; a — moveTHa
BpeaHoCT arcopbaniie Ha 0 min; b — BpenHocT ancop6anie Ha 60 min.

ICso BpemHOCT u3pavyHaTa je MPEeKO CUTMOWAHE ,,00Se-response” KpuBe IOCTYIKOM
HEJIMHeapHe perpecuje, MpuMeHoM codTBepa 3a aHau3y nogaraka OriginPro 8.

4.5.8.3. Unxubuyuja nunudue okcudayuje y mecy (meco — modea cucmem)

Oxcupanyje je jemaH oj Hajuemhux HEMHKPOOHHMX Y3pOKa CMamema KBaJIUTETa
cBexxer Meca. OKCHIAaTHBHU CTpeC BOJM CTBapamy IoBehaHe KOJMUYMHE pEaKTHBHHUX
KHCEeOHHKOBUX M a3oToBux Bpcra (ROS m RNS), a camum tuM nonasu um o omrehema
MaKkpoMOJIeKyja y Mecy, Mpe CBera JIMOUAAa U NpoTeuHa. Y MpexpaMOeHO] MHIYCTPUJU Y
ynoTpeOu je BeTMKH Opoj aINTHBA M CHHTETHYKUX aHTHOKCHAaHaTa, kao mto je BXA u BXT,
KOJU TpOAYXaBajy BEK Tpajama MpexpaMOeHUM MPOU3BOAMMA (HAPOUUTO MECHUM MPOU3BO-
IIMMa), ajli ca Ipyre CTpaHe MHOTa O/ OBHX jelIHICHha MOCENYjy H3Y3eTHY TOKCHYHOCT. U3
TOT pasyiora, HHAYCTpPHUja je KpeHylla y OoTpary 3a peliemheM y BUY MPUPOAHUX aHTHOKCH-
JaHata, Hajuemhe eKcTpakaTa JIEKOBUTOT U 3a4MHCKOT OnJba, U jeUmbeha OMIBHOT TOPEKIIa,

: 278
KOja oun O4YyBaJia KBAJIUTCT MECaA.
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Merona kojy cy onucanu Wettasinghe u Shahidi (1999)279, ca He3HATHUM M3MEHaMa,

KopuniheHa je 3a oJpehuBame WHXUOUIM]E JTUMUIHE TIEPOKCUIAIN]e eKCTpaKaTa Oujbaka y
Meco-mozen cucremy. OxapeheHa KonMuMHA MIJICBEHOT Meca je TpeTUpaHa pacTBOpPHMA
excrpakata y ase koHmnerrpamyje (100 u 500 mg/kg) u pactBopom bXT-a (50 mg/kg). [Tpou-
3Boau JmnuaHe nepokcuganuje y mecy (TBARS — tuobapOutypHa kucenuHa pearyjyhe
cyricranie) onpehuBanu cy y nedunucanom BpemeHckoMm uHTepBany (0-14 mana), a pesy-
JATaTH Cy M3PaKECHU y CKBHBAJICHTHMA MAJIOHIUAIJCXU/A, JEAHOT OJ IVIABHUX IMPOIyKaTa
JUIHTHE TTEPOKCUIAIH]E.

Peacencu:

1. byrunoBanu xuapokcu-tonyeH (bXT y Boan);

2. PactBopu ekcrpakara (y BOIH);

3. Tpuxnopcupherna kucenuna (TCA, 10%);

4. Pearenc tnobapoutypue kucenune (0.8% TBA pactBopu ce y 1.1% SDS — nHatpujym
noaenua cyiadara);

5. Crangapanu pactBop manonauanaexuaa (MDA, 30 uM).

Ilocmynaxk:

CBexe CBUCKO MeCO, KOME j€ YKJIOkhEHa CBa BUJIJbMBA MacHoha, CaMJIEBEHO j€ y MAIllMHU 3a
MJIEBEHE€ Meca (JBa MyTa) W MOJEJHEHO j€ Ha je/HaKe JIeJIOBE TaKo Ja je YKYIHa Maca 3a
cBaku neo 500 g. ®opmupano je 10 rpyma: | rpyma je cinyxuiga Kao HeraTUBHa KOHTpPOJa
(Meco je momeraHo camo ca aectuiioBanoM BojoM, 20% of ykymHe TexxuHe y3opka; |l rpyna
je ciayXuiia Kao MOo3uTHBHA KOHTpoja (Meco je Tpetupano ca bXT-oM y KOHIIEHTpauuju o1
50 mg/kg pactBopenor y wuctoj 3ampemunu Boxe); |l m IV rpyma tperupane cy FUA
eKCTpakToM y KoHueHTpanujama o 100 u 500 mg/kg, pacTBOpeHMM Yy /1aTO] 3alpeMHHU
Boje; V u VI rpyna tperupane cy FUR excrpakrom (100 u 500 mg/kg, y Boau); VII u VIII
rpyna tperupane cy FHA excrpakrom (100 u 500 mg/kg, y Bomm); u IX u X rpyma
tpetupane cy FHR excrpaktom (100 u 500 mg/kg y Boau). TpeTupaHu y30piu Meca U3 CBUX
rpyma cy 1o0po XOMOT€HHW30BaHH, CTaBJbEHH Y IUIACTUYHE KECe U UYyBaHU Y QpHKHICPY Ha
4°C, y BpemeHcKoM Tiepuony on 14 mana. Hakon ynanpen nedunucanor Bpemena (Ha 0, 1, 2,
3, 7,9, 11 u 14 nana), y30opiy OJ CBake rpyle Cy HACYMHUYHO y3UMaHH paau oapehuBama
HUBOA JmmuaHe nepokcnpaunje TBARS merogom mo Siu u Draper (1978).2%° Vsopruma
Mmeca (2 g) noxaro je 5 mL TCA u uHTEeH3UBHO je MeNIaHo 5 min, 3aTUM je goxato 5 mL
TBA peareHca u moHOBO Memano 1 min. Y3opiu ce motom neatpudyrupajy 10 min za 4000
o/min u noOujeHu cymnepHaTaHTH ce npodunrpupajy. Enpysere ca cymepHaTaHTMMa ce
MOCTaBe y KJby4allo BOJCHO KymaTwio Ha 45 min, HAKOH HCTEKa OBOI' BpEMEHa OXJaJie Ha
cOOHY TemrmepaTypy, 0 NoTpeOr MOHOBO IEHTpU(YTupajy U 3aTUM CE€ OYUTaBa arcopOaHiia
koMiiekca T BA-manonanangexus Ha 532 nm.

CreneH JMNUIHE MEPOKCUAAIIN]E Y Y30PKY Meca W3padyHaT je Ha OCHOBY CTaHIapHE
npaBe pactBopa Majouauaaaexuaa (MDA) nomohy jeanaunne npase (y = 559.9x + 0.029; R?

101



Jlokmopcka ducepmayuja Jenena Kama+uh

= 0.998). Pesyarar je u3pakeH Kao Cpeima BPEIHOCT IET He3aBUCHHX Mepema (= C.J1.), Y
CKBHBAJICHTHMAa MaJIOHIHAICX KA 10 Kuiorpamy y3opka meca (mg MDA/kg meca).

4.5.9. Hcnumuearse cmabu/siHocmu 6U/bHUX eKkcmpakama

4.5.9.1. Hcnumuearse cmabusiHocmu y 3agucHocmu 00 npomeHe pH epedHocmu

CrabunHocT OMIBHHX eKCcTpakata npu npomend pH BpenHocTr cpenune oapelena je
MeTozoM Kojy cy ommcamu Kittiphattanabawon et al. (2012)?%, a pesyararu cy uspaxenn kao
pelaTHBHA AHTHOKCHIATHBHA aKTHBHOCT Yy OJHOCY Ha MOPOMEHY cajpikaja YKyITHHX
(GEHONMHUX jenumea y y30pUMMa M AHTHOKCHIATUBHY aKTUBHOCT Ha HuBoy DPPH’

paaukana.

Peacerncu:

1. CyBu ekcTpakTy;

2. Xmoposogonuuna kucenanaa (HCI, 1 M);

3. Harpujym xuapokcua (NaOH, 1 M);

4. Pearencu 3a oapehuBame YKyMHUX (DEHOJHUX JeTUHEHHA;

5. Pearencu 3a oapelhuBame aHTHOKCHIATUBHE aKTUBHOCTH Ha HHBOY DPPH panukana.

Ilocmynaxk:

CyBu excTpaktu ce pactBope y 25 mL nectunoBane Boze, uuja je pH BpenHOCT MpeTXoaHO
nozgemena Ha 1, 3, 5, 7 u 9 kopunthewem 1 M HCI wiin 1 M NaOH. lusb je nobutu mer
pacTBopa eKcTpakaTa KoHIleHTpalje 2 mg/mL ca pazmuuutum pH Bpeanoctuma. PactBopu
cy uHKyOupanu 1 h Ha coOHOj TemmepaTypu, a HakoH HMHKyOauuje pH cBuX pactBopa
nojemieHa je Ha pH 7.0 u 3anpemuHa je JonymeHa J1eCTUI0BaHOM BooM 10 50 mL. YV no6u-
JeHUM pacTBopuMa ojpehuBaHa je peraTHBHA aHTHOKCUIATUBHA aKTUBHOCT, U TO MEpPEHEM
caJpkaja YKyIHHX (DEHOJIHMX jelMibermha Yy y30plHMa, Kao U ojapehuBameM crocoOHOCTH
neyrpanusanuje DPPH pagukana, MeTogaMa peTXoJHO ONMUCAHUM Y OBOM Paiy.

PenatuBHa anTHOKCHIaTHBHA akTHBHOCT (RAA) ma muBoy DPPH’ pamukana mspa-
’KaBa Kao MpOIEHAT aKTUBHOCTH y OJHOCY Ha aHTHOKCHJATHBHY aKTHBHOCT Y30pKa Ipe
MKaKBOT TPETMaHa, a u3padyHaBa ce kopuiihemeM jenHaunne (8):

% RAA = 20 (8)

rae je A — % aHTHOKCUIAaTHBHE aKTHBHOCTH y30pKa KOju je Tpetupad, B — % aHTHOKCH-
JaTHBHE aKTHBHOCTH y30pKa 0€3 MKaKBOT TpeTMaHa.
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4.5.9.2. Hcnumusarbe cmabu/Hocmu y 3a8UcCHOCMU 00 NpoMeHe memnepamype

TepManHa cTaOMIIHOCT OMJBHHUX C€KCTpakaTra, OJHOCHO IIpOMCHa CIIOCOOHOCTH

eKCcTpakara Ja JieJyjy Kao aHTHOKCHAaHTH, ucnutana je merogoM Kittiphattanabawon et al.
(2012).%*

Peacerncu:

1. PactBopu ekctpakata (5 mg/mL, y Boan);

2. Xnoposogounyna kucenuna (HCI, 1 M);

3. Harpujym xuapokcua (NaOH, 1 M);

4. Pearencu 3a oapehuBame YKyMHUX (DEHOJIHUX JeTUHEHHA;

5. Pearencu 3a onpehuBame aHTHOKCHIATUBHE aKTUBHOCTU HA HUBOY DPPH’ paaukaia.

Ilocmynaxk:

AmukBoru on 10 mL pacTtBopa ekcTpakara cy y3eTu, nogemena uM je pH Bpeanoct Ha 7.0 u
3alpeMuHa je JONMyHEeHa JecTIoBaHOM BojoMm jgo ykymHo 50 mL. ITo 10 mL cBakor
pacTBopa je IMPEHETO y CTakJeHEe eNpyBeTe ca 3amylladyeM, KOje Cy MOTOM CMEITEHE Y
KJbydaso BOJIeHO KynaTtuio (temmeparypa oko 100°C) Ha TayHO neduHHCaHE BpEeMEHCKE
untepsane ox 0, 15, 30, 60, 120, 180 u 240 min. Hakon yHampen oapeheHOr BpeMEHCKOT
NeproJia 3arpeBama, eNpyBeTe ce y3UMajy U3 BOAEHOT KyNaTWia U OJMax XJaJe y JIeJeHO]
BoJU. Y 00OMjeHUM y3opuuma ojpehrBana je peraTuBHAa aHTUOKCHUIATHBHA aKTUBHOCT TIPU
M3JI0’KEHOCTH BUCOKO] TeMrieparypu. OnpehuBan je caapxkaj YKyIHUX (DEHOJIHUX jJeIUI-EHa
y y30pIKMa U crocoOHocT Heyrpanusanuje DPPH™ panukana.

PenatuBHa anTHOKCHIaTHBHAa akTHBHOCT (RAA) na umBoy DPPH' panukana
n3paxkaBa Kao MPOILEHAT aKTUBHOCTH y OJHOCY HAa aHTMOKCUJATHBHY aKTUBHOCT Y30pKa Ha
HYJITOM BPEMEHY, a U3pauyHaBa ce kopuiihemeM jeqnaunte (8).

4.5.9.3. Hcnumusare cmabusiHocmu y moky in vitro duzecmuje

Baxkna oco6uHa mpHpOIHUX aHTUOKCHAAHATA j€ HHX0BA OMOJIONIKA PacoI0KUBOCT.
VY XUBOM OpraHu3My, aHTUOKCHJATHBHA aKTMBHOCT NMPHUPOAHMUX IPOU3BOJA CE HCIOJbABA
UCKJbYYHBO Yy 3aBHCHOCTH O]l IHMXOBE amcophiuje, Meradbonu3ma, AUCTpudynuje u
eKCKpellije, Y TKMBUMa M OpraHMMa HakoH MHrectHje. CUMynupame Aurectuje y in vitro
ycJIOBMMa MOK€ IMOMONM pa3ymeBamy Ipolieca KojuMa je IOJABpPrHyTa XpaHa oOorara

. 2822
no(peHOTMMA HAKOH YHOCA Y OPTaHH3aM, a Tpe HeHe KOHA4He eKcKperuje. 2> 2%

lactponnTecTnHamHa paurectdja (Bapeme) HMCHUTUBAHUX OWJBHUX EKCTpakaTa
cuMynHpaHa je in Vitro mo meroau kojy cy omucamu Enari et al. (2008)?** ca nesmarhnm
Moaudukanujama. YurtaB mpouec je wrycTpatuBHO mnpukazaH Ha Crauyu 4.3. Tlpormec
JUTECTH]e Ce CacTOju U3 TpH (a3e, MOYETHE TUTECTH]E y YCHO] MYIUbH, MIOTOM JTUTECTHjE Y

103



Jlokmopcka ducepmayuja Jenena Kama+uh

XKeNyly Ha HuckuM pH BpenHocTuMa (Kucena cpeivHa) U, Ha Kpajy, Bapema Y JyOoJACHaTHUM
yclioBUMa, 1pu 6a3HuM pH BpenHoctuma.

2 min, 37 °C
10 mM docharan

nydep (pH 6.8)
1 M HCI-KCI niydep

(pH 1.5), mencun (32
=T U/mL)

60 min, 37 °C

1 M NaHCO, (pH 6.8),

\33 nankpearus,rpuncun, | 180 min, 37°C
T T excrpakT xkyun (pH 8.5)

0 min, 30 min, 60 min

2h,3h,4h

Cauka 4.3. [l[pomokoa cumyaayuje in vitro duzecmuje

Peacencu:

1. PactBopu exctpakata (1 mg/mL, y Boau);

2. ®ocdatau mydep (10 mM, pH 6.8)

3. Kamjym xnopunau nygdep (HCI-KCI 1 M, pH 1.5);

4. PacTBOp MercuHa — M30J0BaH M3 CIy30KOKe skenyma ceuma (32 U/mL, Sigma-Aldrich,
Steinheim, Hemauka, npurnpema ce y HCI-KCI niydepy).

5. PactBop Hatpujym xuaporenkapoonata (1 M, NaHCOs3);

6. MemaBuHa eH3WMa IMaHKPEAaCHOT COKa W EeKCTpakTa Xyuu (caiapku maHkpeatuH (10
mg/mL, cMema mporesa, amuiase, JMMa3a U pUOOHYKJIea3e W3 MMaHKpeaca CBUHE), CH3UM
tpuncud (14 600 U/mL) u ekcrpakt xyuu (13.5 mg/mL) y 10 mM docharnom nydepy (pH
8.2));

7. Pearencu 3a opehuBame yKynmHUX (EHOTHUX JeANHCHA;

8. Pearencu 3a oapehuBame aHTHOKCUIATUBHE aKTUBHOCTH Ha HuBoy DPPH’ pagukana.

Ilocmynaxk:

Kako 6u ce cumynupanu ycioBu Bapema y ycHOj aymsbH, 100 mL pactBopa excrpakara
nomentano je ca 10 mL ¢ochatHor nydepa (pH 6.8) u cmemie cy unkyoupane 2 min Ha
37°C. YcnoBu y xemyiy octBapeHu cy in vitro nogaBamem 0.5 mL HCI-KCI nydepa (pH
1.5) y pactBop ekcrpakara. 3aTuMm je aoaaro 5 mL pactBopa memcuHa M cmema je
nHkyoupana 60 min Ha 37°C. Tpeha ¢aza aurectrje MOCTUTHYTA j€ HEYTpPaIU3alMjOM ca
NaHCO; mo pH 6.8. Ilotom je cmemm pgomar 1 mL wMemraBuHe €KCTpakTa >XKydd U
MaHKPeacHOT COKa W BPIIICHA je HHKyOaIja y Tpajamy o1 3 h na 37°C. Tokom oBor mporieca
in vitro gurecTHje aJMKBOTH CMEIa eKCTpaKaTa y3uMaHH Cy paau dasbe aHanuse Ha 0, 0.5, 1,
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2,3 u 4 h, u enpyBeTe cy 0JiMax CTaBJbaHE y KJbY4aJIO BOJIEHO KymnaTuiio Ha 10 min kako Ou
ce MHAKTUBUPAJIN €H3UMH NIPUCYTHU Y CMEIIaMa.

PenatnBHa aHTHOKCHIATHBHA AaKTHBHOCT Y pAa3JIMYUTHM TIEPUOIUMA JIUTECTH]C
onpehuBana je MepemeM calpikaja yKYNMHUX (DEHONHHUX jeIUbEHha Yy Y30plKMa, Kao H
onpehuBameM criocobHocTu Heyrpanusanuje DPPH™ panukana. PenaTuBHa aHTHOKCHIATH-
BHa akTuBHOCT (RAA) Ha nHuBoy DPPH’ panukana u3pakaBa Kao NpOICHAT aKTUBHOCTH Y
OJTHOCY Ha aHTHOKCHJATUBHY aKTHBHOCT y30pKa Ipe MKAKBOI TPETMaHa, a M3pauyyHaBa ce
kopunihemeM jeanaunne (8).

4.6. HcnutuBame aHTUMHKPOOHE aKTMBHOCTH

4.6.1. KopuwheHu Mukpoop2aHusmu

3a wucnuTHBame IN VIO aHTUMHKPOOHE AKTHBHOCTM METAHOJIHUX CKCTPaKTa
Ha/I3eMHHUX JiejoBa U KopeHa Ousbaka F. ulmaria u F. hexapetala xopurihene cy cepuje o 6
cojeBa I'pam-nosutuBHUX (G+) u 8 cojeBa I'pam-HeratuBuux (G-) OGakrepuja, MpeIU3HU]jE
wuxoBux cranaapaaux (ATCC) u usonosanux (FSB) kynrypa, mto ykymnHo unad 14 BpcTa
O6akrepuja, U 11 QyHranHux Mukpoopranmzama. MUKpPOOpPraHM3MHU KOjU Cy KopuuiheHH y
OBOM MCIIUTHBamY HaBeleHU cy y Tabenu 4.2.

Ta6ena 4.2. Bpcme mukpoopzaHuzama kopuwheHe 3a uchumugare GHMUMUKPOOGHE AKMU8HOCMU

Bbakmepuje (ATCC xyamype u uzonamu) I'buse

Pseudomonas aeruginosa G—, ATCC 10145 IInecnu
Micrococcus lysodeikticus G+, ATCC 4698 Trichoderma harzianum FSB 12

Klebsiella pneumoniae G—, ATCC 70063 Trichoderma longibrachiatum FSB 13
Escherichia coli G—, ATCC 25922 Penicillium cyclopium FSB 23
Bacillus subtilis G+, ATCC 6333 Penicillium canescens FSB 24
Staphylococcus aureus G+, ATCC 25923 Aspergillus niger FSB 31
Pseudomonas aeruginosa G—, FSB 37 Aspergillus glaucus FSB 32
Pseudomonas fluorescens G—, FSB 28 Fusarium oxysporum FSB 91
Escherichia coli G—, FSB 41 Alternaria alternata FSB 51
Enterococcus faecalis G+, FSB 24 Doratomyces stemonitis FSB 41
Agrobacterium tumefaciens G—, FSB 11 Phialophora fastigiata FSB 81
Azobacter chroococum G—, FSB 14 Kesacuu

Bacillus mycoides G+, FSB 1 Candida albicans ATCC 10259

Staphylococcus aureus G+, FSB 30
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Cranmapaau cojeBu Oakrepuja (ATCC) motudy M3 MHKpPOOHOJIOIIKE JIabopaTopuje
Karenpe 3a 6uoxemujy, Xemujckor daxkynrera y beorpany. KnuHnuku u3omnatu mojeuHux
0akrepujckux cojeBa (FSB) nmortuuy u3 MucTuryTa 3a jaBHO 3apaBibe y Kparyjesity. I'sbuse
KopumiheHe y eKCIepHUMEHTy cy nobujeHe u3 WHcTHTyTa 3a OHMONOTH]Y U E€KOJIOTH]Y,
[Tpupoano-maremarudkor (akynrera, YHuBep3uTeTa y Kparyjesily, u A€o Cy MUKOTEKE OBOT
WHCTUTYTA.

4.6.2. Ilpunpema mukpoopz2aHu3amda

Muxkpoopranusme, Koju he ce KOPUCTUTHU 3a HUCIIUTUBAE, je TOTPEOHO MpecejaTH Ha
XpaHJbUBE TOAJIOre HEMOCPEIHO Mpe BUXOBOT Kopuirhema 3a onpehuBame aHTHUMUKPOOHE
aktuBHOCTH. Kyntype Gakrepuja npecejaBajy ce Ha kocu xpansbubu arap (HA), momsora xoja
ce KOpPHCTH 3a MpecejaBambe IJbUBA je KPOMIMP-TIYKO3HH arap, JOK je 3a IpecejaBame
Candida albicans neomnxoman Sabouraud aekcrpo3nu arap (SDA). 3acejaBambe (MHOKY-
JanMja) ce BPIIM MUKPOOMOJIONIKOM €30M TIO0J] CTepHIHMM ycioBuMa. HakoH mpecejaBama,
OakTepujcke KyaType ce mHKyoupajy 24 h Ha Temmeparypu 37°C kako Ou ce pa3Buie, JI0K ce
rJbMBE MHKYOHMpajy 48 h Ha 25°C.

3a UCIUTHBAaKE AaHTUMHKPOOHE aKTUBHOCTH HEONXOJHO j€ HANpPaBUTH CYCIICH3HUje
cniopa (MHOKyJIyme) OakTepuja M TJbMBa Ha KojuMma he ce TecTupame BpIMTU. henuje u
CIIOpEe MUKPOOTpaHM3aMa Cy CYCIIEHJOBaHE Yy CTEpUWJIHOM (u3uoioumkoM pacteopy (0.9%
NaCl), npu uemy je (HOTOKOIOPUMETPHJCKOM METOJIOM Opoj MUKpOOpraHu3ama CTaHIapIu-
3o0BaH Ha 0.5 jenununa Ha McFarland-oBoj ckanu. I'ycTrHa nHOKYIyMa je jeZjaH Of BaXKHUJUX
napaMmerapa y JaToM ekcnepumMmeHty. IlpenopydeHo je na ryctuHa usHocu 1 X 10* -1 x 10°
CFU/mL (Colony Forming Unit) 3a Gakrepuje u 1 x 10° — 1 x 10* CFU/mL 3a rususe. Hajue-
mthe kopumiheH MeTon 3a cTaHaapau3allijy MHOKyiayma je momohy McFarland cranmapna.
[Tpunpema oBHX CTaHJap/a ce BpILU MellamkeM ojpeheHe 3anpemune 1% cymnopHe Kuceu-
He u 1.175% Oapujym xsopuaa kako 6u ce 106uo pactBop Oapujym cyndara ca cremnu-
¢uunom ontrdykom rycruHom. Hajuemrhe ce kopuctu 0.5 McFarland (99.5 mL 1% cymmopae
kucenuae u 0.5 mL Gapujym xiopuaa). EnpyBere ce uyBajy y Mpaky Ha COOHOj Temrmepa-
TypH, a CTaHAapj OAroBapa CYyCIeH3Wju cropa ryctuHe 1.5 X 10® CFU/mL. OnpehuBame
I'yCTHHE cycrieH3uja je usBpuieHo ¢orokonopumerpujcku (Iskra MA 9507), npu yemy ce Ha
550 nm (3eneHu ¢GuITEp) MEpU ONTHYKA TYCTHHA MPHIPEMIbEHE CYCIICH3HjE, Y3 J0aBambe
(U3MOTIOMIKOT pacTBOpa WM MHKPOOPraHHW3aMa y [WJbY IIOCTH3aka OINTHYKE TyCTHHE
0.D.550nm= 0.045 3a 6akrepujcke kynrype u C. albicans, ogaocHo O.D.s550,m= 0.03 3a ribuBe.
KonavHa KOHIIEHTpaIHja HHOKYy TyMa Oaktepuja u nHokyayma 3a C. albicans je m3snocuna 1 X
10° CFU/mL, 10K je rycTrHa HHOKyTyMa 3a TibHBe je m3nocmna 1 x 10* CFU/mL.

4.6.3. MukpoduayyuoHa memoda

MHUKpPOIHIYIIHOHA MeToIa, Kojy cy ommcamu Sarker et al. (2007)°®°, sacuusa ce na
oJpehuBamy MHUHUMaIHE UHXUOUTOpHE KOHIEHTpanuje (exe. ,,Minimum Inhibitory Conce-
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ntration — MIC), ogHOCHO MUHHMAaIHE KOHIICHTpAlHMje aHTUMHKPOOHOT jeIuib-erha Koja
MHXHOMpa pacT U pa3BOj MUKPOOpPraHu3Ma. Y OBOj METOJM TECTHPAIE CE U3BOIAU y CTEpHU-
JIHUM MHUKPOTHTAPCKUM IIJIoyaMa ca 96 koHycHHX ynayOJbema 3anpemune 200 ul, koje moce-
1yjy TIOKJIOTIAII.

4.6.3.1. Odpehusaroe aHmubakmepujcke akKmugHocmu

OcHoBa MUKpOJIWJIYLIMOHE MeToze 3a oapehuBame aHTHOAKTEpHUjCKE aKTHUBHOCTH je
ynotpeda MHIAMKATOpa 3a pacT OakTepuje — pecazypuna (/-xunpokcu-3H-penokcasnn-3-on
10-okcun). Pecadypun je OKCHAO-pEOyKIIMOHHM MHIUKATOp IaBe 0o0je, KOjU ce MOXKe
UpeBep30UITHO peayKoBaTH y posze 060jeHu pecopydun (Cxema 4.6.). Y npucycTBy eH3uma
MUTOXOH/IPHjaTHUX OKcHaopeaykrasa, kao mro cy NADH u NADPH nexuaporenase, y
KUBUM OakTepujckuM henmjama onasu 10 peAyKIHje pecasypruHa U npomeHe 0oje y pose,

.. . 2
IITO je jacaH MHAMKATOp pacta GakTepuje.’>

ﬁ :@\ NAl)ll/ll NAD H,0 Q Kj\
JeXUIPOreHase

Pecazypun Pecopydun
(uaB) (po3e)

Cxema 4.6. Pedykyuja nnagoe uHdukamopa peca3ypuHa, y npucycmay eH3uma dexudpozeHasay
scusoj 6akmepujckoj heauju, do pecopyguHa po3se 6oje

Peacencu:

1. Miller—Hinton-oBa Teuna mojyora (crepuiHa; 2 ¢ XpaHpUBOr OyjoHa, 17.5 g xumponusa-
ta KazenHa u 1.5 g mrupka pactBoputu y 1 L nectunoBane Bojie U KyBaTu 10 KJbydama);

2. PactBopu exctpakara (20 mg/mL, y crepuiiHoj BoaH);

3. PacTBopu cTranmaapaHuxX (GEHOTHUX jeIU-EHha — rajlHa KUCeInHa U KBepleTuH (2 mg/mL, y
CTEPHIIHO] BOJIN);

4. PactBop anTHOHOTHKA ampanuHa (10 pg/mL, y crepuiiHoj Boau);

5. Cycrensnje criopa 6akrepuja (1 x 10° CFU/mL);

6. PacTBop mHankaropa pecasypuna (6 mg pecasypuna y 10 mL crepunne Boze).

Hocmynaxk:

Y HH3y ynyOsbema Ha MHUKPOIUIOUM TPUIIPEME C€ JBOCTpyKa pa3biaxkema eKcTpakara
kopucrehu teuny Miiller—Hinton-oBy nmoanory, Tako ia yKynHa 3alipeMHHa y CBaKOj jaMHIIU
oyne 50 puL. 3atum ce y cBaky jamuiy gona 10 ul. uaaukaTopa pecazypuHa, nogataux 30 uL
teune nojyiore u 10 uLL cycnensuje crnopa. [lopen ekcrpakara, ICIUTHBAHA j€ M aHTHOAKTe-
pHjCKa aKTUBHOCT CTAaHJIAPJAHUX aHTUOMOTHKA ampanuHa (TETPAUKINH), EPUTPOMUIIMHA U
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xjopampeHnKosa. 3a CBaky OaKTEPH]CKY KYJITYpY UCIUTHUBAH j€ pacT y JIBE 3aceOHE jaMHUIIe
(TO3UTHBHA KOHTPOJIA), a TaKohe je NCIUTHBAHA U CTEPHIIHOCT YCIIOBa (KOHTPOJIA CTEPUITHO-
ctn). Mukporuioue nakyoupane cy 24 h na 37°C.

Caaka mpoMeHa 00je MHIUKATOpa U3 JbyOMUYacTe y po3e miu 0e300jHy OenexeHa je
Kao MO3MTHBHA, OJJHOCHO YKa3MBaja je Ha pacT MHUKpPOOpraHusMa y aaroj jamunu. Konre-
HTpalyja UCIIUTUBAHOT y30pKa Y MIPBOj jJaMUIM Y HU3Y Y K0OjOj HHje JOILIO J0 MpoMeHe 0oje
MHAMKATOpa y3UMa ce Kao MuUHUMaimHa uHxuOuTopHa KoHueHtpauuja (MIC). TectoBu cy
paleHu y Tpu OHaBIbamba.

4.6.3.1. Odpehusaroe aHmugyHza1He aKmugHoCcmu

Peacerncu:

1. Sabouraud-aekctpo3Ha TeuHa mojsora (crepuiHa; MHCTUTYT 32 BUPYCOJIOTH])Y, BaKIIMHE U
cepyme ,, Topaak*, beorpan, Cpouja);

2. PactBopu exctpakara (20 mg/mL, y crepuiiHOj BOIH);

3. PacTBopu cTanaapaHuX (EeHOTHUX jeAN-eHha — rajHa KUCEIMHA U KBepueTHH (2 mg/mL, y
CTEPUITHO] BOJIN);

4. PacTBOp aHTHMHUKOTHKA — HHUCTaTWH, (IyKOHA30J, KETOKOHa30i1 W kiotpumazon (10
ug/mL, y CTepuIitHOj BOAN);

5. Cycnensuje criopa rsusa (1 x 10* CFU/mL).

Iocmynaxk:

Kao u xon ogpehuBama aHTHOAKTEpHjCKE aKTUBHOCTH, Y HU3Y yAyOJbeHa Ha MHUKPOILJIOUU
NpUIpeMe ce ABOCTPYyKa pa30iaxerma y30paka, ¢ TUM IITO ce kopuctu Sabouraud-gekcrpo-
3Ha TeYHa MOJUIOora, Tako Jia YKyIHa 3alpeMHuHa y cBakoj jamunu Oyne 50 pulL. 3atum ce y
cBaky jamuny noja jomr 40 uL Teuyne mojmore u 10 pL cycnensuje crnopa. Kao u y mperxo-
JTHOM TECTY, 3a CBaKy KyJITypy IJbUBa UCIUTHBAH je pacT y ABe 3aceOHe jamulle (Mo3uTHBHA
KOHTpOJIa) M CTEPHITHOCT ycloBa (KOHTPOJIA CTEPHIIHOCTH), Takohe y nBe jamwuie. Mukpo-
ioue uHKyOupane cy 72 h ma 28°C. HakoH mHKyOMpama MUKPOIUIOUE Cy aHAU3U-PaHEe H
HajHMKa KOHLIEHTpalllja y30pka 0e3 BUAJBUBOI pacTa MUKPOOpPraHu3Ma JepuHUCaHa je Kao
MUHUMaIHa nHxuOuTopHa kKoHueHrpanuja (MIC). CBu TectoBu cy pal)enu y Tpu mnoHaBsba-
Ba, Ka0 U y CIIy4ajy UCIUTHBAaKkA aHTUOAKTEPH)CKE aHTUBHOCTH.

[MTocToju Hekonmmko m3MeHa y ciydajy ripuBe C. albicans, kao moayora ce kKopuctu
Miller—Hinton-oBa Teuna mojsora, cycneH3uja cropa Tpeba ma Oyne ryctuHe 1 X 10°
CFU/mL u mukpomoya ce nakyoupa 24 h na 30°C.
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4.7. HcnuTUBaKe HUTOTOKCUYHOCTH

[{uTOTOKCHYHOCT METAaHOJHHUX eKcTpakara Owmsbaka F. ulmaria u F. hexapetala ucru-
tuBaHa je XTT merogom.”® OBa Merona 3acHuBa ce Ha PEAYKIIMjU UHIUKATOpA HATPH]YMOBE
comu  3-[1-(pennnamunokapooumi)-3,4-TeTpa3oiujym]-ouc(4-MeTOKCU-6-HUTPO)OCH3EH CY-
ndoucke kucenune (ckpaheno XTT), y mpucycTBy MUTOXOHIPUjATHUAX JEXUAPOTeHA3a, TIPU
yeMy Hacraje HapaHpacto o6ojeH oOnuk XTT-dpopmasan (Cxema 4.7.). Jlo oBe peakiuje
JI0JIa3M CaMO Y MeTa0OJIMYKM aKTHBHUM hernujama, Tako 1a je 6poj oBux henvja y TUPEKTHO]
KOPEJIALHjH ca IPOMEHOM 1 HHTeH3nTeToM 60je XTT nnaukaropa.?®’

NO, /
o
\ -
o SO, NO,
Q. Ney o n R
720 + NADH, NADPH NAD*, NADP' / -
>—< _N* Na B H SO,
5 JeXHUAPOTeHa3e -
0 SO, p o sG,
/ /
NO, NO,
XTT TerpazonujymoBa co XTT ¢opmazan
(>xyr0) (napaniiacTo)

Cxema 4.7. Pedykyuja sicymo o6ojeHoz XTT do Hapanyacmoz XTT-¢popmasaHa, y npucycmay
MUMOXOHOpujaiHux dexudpozeHasa

4.7.1. KopuwheHne heaujcke auHuje

[Ipu onpehuBamy IMUTOTOKCHYHE aKTHBHOCTH €KCTpakaTa KOpUIIheHe Cy TyMOpCKe
henuje rajeHe Ha oarosapajyhuM mojsoraMa: xymaHa henujcka JuHMja KaHuepa ae0enor
npesa (exe. ,.,human colon cancer cells“ — HCT-116); xymana henujcka nuHUja TIHOOIa-
croma (ene. ,.,human glioblastoma cells* — U251) u xymana henujcka nmuauja ¢pudpodaacra
wiyha (ewne. ,,human lung fibroblasts*“ — MRC-5). HCT-116 u U251 henujcke nuHuje rajene
cy Ha DMEM mnomio3u (Dulbecco’s Modified Eagle Medium, Gibco, Ayctpuja) ca 2 mM
rryramuaoM (Sigma, MO, CA/l), 10% ToruioTHO WHAKTHBUpPAHOT (eTamHoT roBeher cepyma
(FBS, PAA laboratories, Ayctpuja) u 1% Pen/Strep (PAA laboratories, Aycrpuja). MRC-5
henujcka nuHWja TajeHa je Ha MEM mnommosu (Minimum Essential Medium, Gibco,
Ayctpuja) oborahenoj ca 2 mM rimyramunom, 10% FBS u 1% Pen/Strep. Cse henujcke
JTMHU]je yyBaHe ¢y Ha 37°C mpu oNTUMAaIHO] BIaXKHOCTH, y atMocdepu 3acuhenoj ca 5% CO;.
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4.7.2. Hcnumuearbe anmunpoaugpepamusHe akmueHocmu XTT memodom

HcnutuBane henuje 3acejane cy y MUKPOTUTApCKe miode ca 96 ynyosbema ca paBHUM
ITHOM H To, y citydajy HCT-116 u U251 henujckux nmuauja kopuihena je 3anpemuna ox 100
pL y xonnentpamuju 50 000 ¢/mL, mok je 3a MRC-5 henuje xopumihena ucra 3arpeMuHa y
kouneHTpanuju hemuja 100 000 c/mL. 3acejane henuje ce ocraBe na ce naKyoupajy Ha 37°C
u 5% CO,, y uaKyOaTopy npeko Hohu, Mpe Hero IITO ce J0/ajy UCIUTHBAHE CYICTaHIIE.
Hakon 24 h uakybanuje, MeaujyM ce 3aMeHHU ca MEAWjyMOM KOJU Caip Ku yHamnpen aeduHu-
CaHe pa3IMyYUTe KOHIICHTPAIlWje UCIUTHUBAHUX CYIICTAHIU. Y CIIy4ajy eKcTpakara Kopuiihe-
He cy Tpu koHuentpauuje 5.0, 10.0 u 50.0 pg/mL, a ekcTpakTu Cy pacTBOPEHH y €TaHOTIYy U
pa30iia)kMBaHU JIECTHIIOBAHOM BOJOM. Kao MO3WUTHBHE KOHTpOJiE KopuiiheHa Cy JBa
MEJIUIIMHCKA CPENICTBA KOja ce KOPUCTE y Tepanuju KaHIEpa, ¥ TO HEOPTaHCKU KOMILICKC
IUCIUTaTHHA (PacTBOPEH y IECTWIIOBAaHO] Boau y kKoHneHTparnujama 0.001, 0.01, 0.1, 0.5, 1, 5,
10, 15, 20 u 50 ug/mL) u oprancko jequmemhe OMIBHOT MOpeKia BUHOIACTHH (PacTBOPEH Y
JECTHJIOBAaHO] BoauW y KoHmeHTparujama 0.001, 0.01, 0.1, 0.5, 1, 10, 20 u 30 pg/mL).
KonTponanm henrjama goaat je caMo CBEXK MEIH]jyM.

Hakxon 72 h TperMaHa ca MCIIMTHBAaHUM CYIICTaHIIAMa, Y CBaKO YAYOJbCHE JI0JIATO je
50 pL cBexe mpunpemibeHor XTT pactBopa (kopuurtheno je 5 mL XTT u 100 puL pearenca
3a enekTpoHcko KymioBame, Cell proliferation kit 11 (XTT), Roche Diagnostics, Hemauxka,
Kar. 6p. 11 465 015 001), u BpumieHa je umHKyOamuja jomr 90 min. 3a To Bpeme ce y
ynyosbemMa ca MeTabOJIMYKY aKTUBHUM henyjama pa3Buja HapaHijacta 00ja Koja moTH4e oJ
dbopmazana. Ancopbaniia ce Mepu KopuiihemeMm cekTpodOoTOMETpa 3a OUYUTABAKHE MUKPO-
TUTAPCKUX IUIOYA, HA TaNacHO] nyXuHU 490 nm ca pedepeHTHOM TalacHOM JYXKHHOM 650

nm.?%® Bpoj Bujabumnmnx (xueux) hemuja onpehyje ce us cnenehe popmyae (9) 0

. arncop6aHLa TpeTUpaHux hesuja
% sxuBux hesnja = b 10 TPETHD B % 100 9)
ancop6aHLa KOHTPOJIHUX hesnja

3a m3pauynaBame |Cso Bpennoctn kopunrher je ananmutuaku coprep SigmaPlot 13.0 (Systat
Software Inc., Hemauka). Pe3ynratu cy npesacraBibeHu kao cpeama Bpeanoct £ C.E.M. u £
C.J.,n=6.

4.8. Invitro ucnuTuBame aHTUUH}IAMATOPHE aAKTUBHOCTH

4.8.1. Huxubuyuja eHaumcke akmueHocmu yukaookcuzeHase-1 (COX-1) u yukaookcu-
eeHase-2 (COX-2)

MeTona 3a WUCMUTUBAKE MHXUOWIM]E AKTUBHOCTH €H3MMa IMKJIOOKCUTEHasze-1 u
IIUKJIOOKCUTeHa3e-2 Oa3upana je Ha ¢popmupamy npocrarianauHa PGE, npeko kackazae apa-
XUJOHCKEe KucenuHe. McnutuBame ce M3BoaAM y 1uiodama ca 96 ynyOsbema Tae ce J01ajy
YHICT €H3UM, y30paK, apaxuJA0HCKa KHCEJIMHA U JApyre MoMohHe CyIlcTaHIe U MOTOM C€ BpIIH
nHkyoOanuja. ®opmupanu PGE; ce, Hakon Tora, kBanTtudukyje momohy ELISA Tecra. Konu-
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yyHa Hactanor PGE; maje Ham nHpOpManujy 0 CiocCOOHOCTH y30pKa Jla HHXUOMpA €H3UME
COX-1 um COX-2.7%%2%

Peacerncu:

1. PactBopu ekctpakata (50 pg/mL, y aumerun cyndokeuay (>99.8% DMSO0));

2. PacTBOpHU CTaHOApAHUX jelUbEHha 3a MO3UTUBHY KOHTposy (3a COX-1: mHmomeraiuH
1.25 uM, y eranoiny; 3a COX-2: NS-398 5 uM, y eranony (Cayman Chemical Co., Ann
Arbor, MI, CALl));

3. Ilydpep TRIS Pufferan > 99.9% p.a. (TRIS/HCI-niydep, 0.1 M, pH 8.0 (Roth, Karlsruhe,
Hemauka));

4. Cmema 3a unky6auujy (0.1 M TRIS/HCl-iydep (pH 8.0), 5 uM xematun (ICN, Aurora,
Ohio, CAJI; 3.168 mg xematuna pactBopu ce ca 500 UL 0.1 N NaOH y ynrpa3By4Hom Kyma-
Ty, poga ce 4.5 mL TRIS-mmydepa, a 3atum ce 150 puL oBor pactBopa cycrienayje y 1.5 mL
TRIS-niydepa), 18 mM (-)-enunedpun (+)-6utaprapar (Fluka, Buchs, lIBajuapcka), 0.2 U
€H3UMa);

5. PactBop HaTpujymoBe conu etuneHanamunoterpacupherne kucenune (Na,EDTA, 50 uM
y TRIS nydepy u cmenu 3a unkybdarmjy (Titriplex III, Merck, Darmstadt, Hemauka)), kopu-
ctu ce camo 3a COX-2 MeToay 3a KOMIUIGKCHPAE TEIIKUX METaIa,

6. Apaxumoncka kucenuHa (5 M, y cmenin 3a HHKyOaIHjy);

7. Enszumcku mydep (0.08 M TRIS-pufer, 100 mg Tween 20 (y 100 mL nydepa) u 0.3 mM
HATPHjyMIAMETHIIIUTHOKapOamart Tpuxuapar > 99.9% p.a. (pH 8.0));

8. PactBopu enzuma COX-1 u COX-2 (pacTBOpeHH Y €H3UMCKOM TTy(pepy 10 aKTUBHOCTH 12
U/anmukBoty) - COX-1 U3 ceMeHnX KecHlla OBHAa U XyMaHH pekoMOumHaHTHU eH3um COX-2
(Cayman Chemical Co., Ann Arbor, MI, CA1);

9. Mpasiba kucenuna (10%, y nectunoBanoj Boau, >98% uucrohe);

10. EIA kit 3a ELISA anamu3y ((Enzo Life Sciences Inc., Farmingdale, NY, CAJl) caapxu
IgG muxpoturapcke miuoue, EIA nmydep, mydep 3a ucnupame, ankanHa ¢ocparaza PGE;
KOHjyrar, npocrarianaud E; cranmapa, pNpp cynerpar, cTon pacTBop, Gonuje 3a 3aTBapame
yioya);

11. Cranmapau 1-7 (ctanmapa 1 - 1950 pL EIA mydepa u 50 pL mpocrarnanaus E; ctangap-
na; cragmapa 2 - 500 uL EIA mydepa u 500 puL cranmapna 1; cranmapa 3 - 500 uL EIA
nypepa u 500 pl cranmapaa 2; Ha UCTHM HAuMH HpUIIPEMATH CBE CTaHIAp/e CBE J10
crangapaa 7 - 500 uL EIA nydepa u 500 uL crannapaa 6).

Ilocmynak:

VY miouama ca 96 ynyOspema ca paBHUM JHOM y CBako yayOJeeme mnmmetupa ce 10uL
TRIS/HCl-niydepa (3a COX-1 merony 20 pL), 3atum ce moma 10 pL Na,EDTA camo 3a
COX-2 merony. Hakon Tora, nomaje ce 50 pulL pactBopa enuHedprHa, W 3aTUM C€ JIOAA]Y
y3opiu y 3anpemunu 10 pl. OBo je mpaheno nogaBamem 100 plL pactBopa enszuma u 10 pulL
pactBopa xemaTuHa. Cmerna ce mpe-uHKyoupa 5 min, Ha COOHO] TeMIiepaTypu. 3aTuM ce J0-
na 10 pL pacTBopa apaxumoHCKe KUCEIHHE Kako O peakiidja 3amouelia, cMela ce MHKyoupa
20 min Ha 37°C, Ha portupajyhem BojmeHOM Kymartuiy, a Gopmupame PGE; ce 3aycraBiba
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nopatkoMm 10 pL 10% MpaBsbe kucenuHe. Y KOHTpOJHA yayOJbeha YMECTO y30pKa J104aTo je
10 pL pactBapaua.

VY3opuu ca uHKyOamuoHe rmiode cy pactBopenn 3a ELISA anamuzy, 3a COX-1
metoxy 10 pL wmakyOmpanor y3zopka u 190 pL EIA mydepa, a 3a COX-2 meromy 5 pL
nHKyOupanor y3opka u 195 pL EIA nydepa.

ELISA ananuza: 100 pL EIA mydepa ce monma y cBako ynyosbeme Ha ELISA muouwm, ca
H3Y3ETKOM yayOsberha 3a HecnelupuuHo Be3uBame (ene. ,,nonspecific binding™“ — NSB) rue
ce nmomaje 150 uL EIA mydepa. Hakon Tora momaje ce 100 pL cranmapma u MHKyOHpaHUX
y3opaka. 3atum ce nona 50 pL PGE; konjyrara (y cBako ynyoseeme ocum TA m OGiaHKO
po6e) u 50 pL antutena (y cBako yayoseeme ocum NSB, TA u 6manko npo6e). [lnoua ce
3aTBOpH JEMJbMBOM (honujoM U MHKyOHMpa 2 h Ha mejkepy 3a mioue. [locne mHkyOupama
moya ce ucnupa Tpu myta ca 200 pl mydepa 3a ucnupame, a norom ce noxga 5 uL PGE;
KOHjyraTta y ynyoJbema 3a ykynmay akTuBHOCT (TA). 200 uL. pNpp cyricrpara ce go1a y CBako
ynyospeme U mHKyoupa ce 1 h, a peakmuja ce 3aycrabipa gogarkom 50 pl. crom-pactBopa.
Ancop6aniia miouye ce mepu Ha 405 nm nmomohy UV untaya MukpoTuTapckux rioda (Tecan
Rainbow, Tecan Group Ltd., Maennedorf, IlIBajiiapcka), npu yemy je OJIAHKO KOPEKIIHja
u3melhy 570 u 590 nm. Muxubunuja aktusHoctd COX-1 1 COX-2 ogHOCH Ce Ha CMambEeHmhe
npousBoawe PGE; y nopehemy ca 61anko nmpodom 0e3 maxudutopa. [Iponenar nuxudumuje
u3padyHasa ce nomohy cienche popmyse (10):

% Muxubunuje = ~—~ - 100 (10)

I'ne je: Ax - anicopOanna 61anko npode 6e3 HHXUOUTOpa; Ay - aricopOaHIia y3opka.
4.8.2. Huxubuyuja excnpecuje NF-kB/COX-2 2eHa

Hyxneapuu ¢axrop kB (NF-kB) je npoTerHCKH KOMITJIEKC KOJU KOHTPOJIMILE TPaHC-
kpunuyjy JAHK. Ykspyuen je u y mHore henmjcke mpoiiece, Kao IITO Cy UMYHH OJTOBOD,
uHGnaMaTopHu oArosop, hemujcku pact u anonto3a. NF-kB nerekroBaH je y CKOpo CBUM
TUIOBMMA KMBOTHECKMX M XyMaHUX henuja W cacTaBHM je A€o hemujckor oaroBopa Ha
pa3nuyuTe CTUMYyJaHCe, Kao IITO Cy OKCHAATHUBHH cTpec, UV 3paueme, OaKTepHjCKH WU
BUPYCHHM aHTUTEHHU, IMTOKMHM M okcupoBaHu LDL. NF-xB nenyje xao TpaHCKpUMIHOHU
peryinaTop MHAYKOBaHE eKkcrpecHje reHa, ykibyuyjyhu u COX-2 rene, y mH(pIaMaTOPHOM
Hpouecy.291 Nuxubummja excrpecuje COX-2 reHa, cTora yTude Ha CMameHhe aKTUBHOCTH

292
caMor’ €H3uMa, a4 TUME U Ha pEryjiucame I/IH(l)J'IaMaTOpHOF OATO0BOpA. o

3a oapehuBame criocoOHOoCTH HEHXUOMpama excripecuje NF-kB/COX-2 rena ekcrpa-
Kara Ousbaka KOpHuIneHa je MeTo/Ia JaHYaHe PeaKilHje MoJuMepase y pealHoOM BpeMeHy (exe.
,Real time PCR“).?"%? Meroma ce 3acnnBa Ha uWHIyKoBamy ampepeHimpama THP-1
MOHOIIMTAa y Makpodare mpu nenoBamy ¢opodon 12-mupucrar 13-amerara (PMA), mro
uHAyKyje akymynupame NF-kB y murommasmu. Ctumynanuja aunonoiucaxapuaom (LPS)
uHAyKyje TpaHnciokanujy NF-kB y nykieyc npaheny cexpeunjom TNF-o u akTuBanujom
COX-2 (Cruka 4.4.).2%
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| - NF-KB‘ Y3opak
4h
120MPMA \ 0 "7.5 ng/mL LPS i
—_— — » NF-«kB - aktuBanmja COX-2
48 h 3h
THP-1 moHOIHUT Makpodar

Cauka 4.4. lllemamcku npuka3 NF-kB akmusayuje COX-2.
IIpeysemo 00 Takashiba et al. (1 999]293

JlanuaHa peakiifja moJuMepase je MeToda Koja oMoryhaBa yMHO)KaBame ojpeheHor
¢parmenta JTHK y in vitro ycnoBuma, a Real time PCR je meroma koja komOuHyje
kouBeHmoHaHy PCR ammumdukanujy u ¢uyopumerpujy. Kopucre ce mpobe obenexeHe
dayopectieHTHIUM Oo0jama. 3a jeaH Kpaj JBOCTPYKO OOenekeHHX Ipoda Be3aHa je 0oja koja
ce O3HayaBa Kao JIOHOp, a 3a JAPYrH Kpaj akmenrtopcka Ooja. Kama ce moHop ocBeTin
cBemiomhy AMOJE OH €MHUTYje CBETJIOCT KOjy arcopOyje akIenTop KOju €MUTYje CBETIOCT
Behe TamacHe nyxkune. @myopecueHTHE NMPoOE Cy CEKBEHIIMOHO-CIENM(UYHE H CaapiKe
OJIUTOHYKJIEOTH/I 00€TIeKEeH PENOPTEPCKUM MOJIEKYJIOM (aKIIETITOp) Ha 5°-Kpajy KOjH eMUTY]je
¢bnyopecuienTHH curHan, u ,quencher (monopcka 00ja), Ha npyrom 3’-Kpajy, Koju
npurymyje (cynpumupa) ¢uyopecuentan curnan (Taq Man probe). Ceksenie mpoba cy
NN3ajHUpaHe Tako Aa Xuopuauzyjy ca amrmundukoBanum ¢pparmenrom JIHK y opujenranuju
rinaBa-pen. Kana nmpobe xubpuausyjy y Toj opujeHTanuju, usmelyy nse ¢uyopeciueHte 6oje
je ,,mykoTuHa™ ox Hekonmko (1—5) nykneoruna. [Tosehame npoaykara PCR ammmmdukamnmje

. 294
ce IpaTi aHaTH30M (IIyopeciieHIHje akienTopa. >

4.8.2.1. KopuwheHe heaujcke auHuje

henujcka nuHMja XymaHe akyTHe MoHouuTHE Jeykemuje THP-1 (European Collection
of Cell Culture; ItemNo. 88081201) rajena na moamosu RPMI 1640 (Gibco®, Bbyjopk, CAJL)
oborahenoj ca 2 mM L-rmyramunom, 10% TOIIIOTHO-MHAKTHBHpAHUM (peTaTHUM ToBehuM
cepymom (FBS, Gibco®, Bbyjopk, CAJL), 10 mM HEPES (N-2-xuapokcuermmmumneparis-N-
2-etan cyndomcka kucenmua, Gibco®, Hbyjopk, CAJ]), 100 U/mL nennmmmuom u 100
ug/mL crpenromurmaom (Pen/strep, Gibco®, byjopk, CAJ]) Ha 37°C HpH ONTHMAIHO]
BJIQXKHOCTH, y aTMochepu 3acuhenoj ca 5% CO,.

3a nnunujanujy crapama THP-1 MmononuTHuX Makpodara 3acejano je 1 x 10° henuja
y 20 ynyospemwa Ha wioun y RPMI 1640 menujymy koju caapxku 12 nM PMA (pop6Gon 12-
mupuctar 13-amerar, Sigma, MO, CAJl) y tpajamy ox 48 h. Hakon nudepenuujarmje
Makpoara, henuje cy TpetupaHe ca OMJBHUM E€KCTpAaKTUMa Yy KOHIEHTpamuju 25 pg/mL y
Tpajamy ox 1 h u crumynucane ca ¢puHaaTHOM KOHIeHTparmjom LPS-a 7.5 ng/mL (aumorno-
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nucaxapua, Sigma, MO, USA) nomatHa 3 h. hemuje koje cy tperupane ca DMSO-om
(mumermncyndorcun < 0.1%) xopuirhene cy kao y3opuu 3a Kaaubpanujy. [Ipe ekcrpakiuje
PHK (pubonyknenncke kucenune) henuje cy ucnupane 3 myra ca xiaaaauMm PBS mydepom
(ene. ,,phosphate buffered saline“, Gibco®, Hyjopk, CAJl) kako 6U Ce YKIOHHIC CBE
He3akadeHe henmje.

4.8.2.2. Ekcempakyuja PHK u pesepcHa mpaHcKpunyuja JaH4aHe peakyuje noaumepase
(RT-PCR)

Vkynna PHK je ekcrpaxoBana kopumhemeM komepuujanHo poctymHor cera (Gen
Elute™ Mammalian Total RNA Miniprep Kit - Sigma, MO, CAJ/l) u peBepcHa
tpanckpumuuja Ha komiuiemenrapuy JJHK (cIHK) BpuieHa je kopumihemeM KOMEpIHjaiHO
noctynHor cera (High-Capacity cDNA Reverse Transcription Kit, Applied Biosystems,
Byjopk, CAJl), mpeMa ymyTcTBY 3a yrnoTpeOy. TemrmeparypHu yCiIOBH IUKIycCa MOJCHICHH
cy Ha 25°C y Toky 25 min, 37°C y toky 120 min u 85°C y Toky 5 S. Konnenrpamuja PHK
KopumrheHa 3a peBepcHy TpaHCKpumyjy ouna je 1 pg 3a ykynny 3anpemuny ox 20 pL cJHK
(~ 40 ng/uL cIHK).

4.8.2.3. Real-time PCR

Amnanusa excrpecuje COX-2 rena usBesena je na PCR-ypehajy ABI-7300 Real-Time
PCR System (Applied Biosystems, byjopk, CAJl) kopurihemeM KOMEPIHjATHO JOCTYITHOT
cera Pre-developed Taq Man® Assay (Applied Biosystems, Ibyjopk, CAJI). 3 pL cJIHK
kopumtheno je 3a wmeromy real time PCR (~ 110 ng cDNA). Iwsana c/IHK je
ammudukoBana koputthewem COX-2 npajmepa: y npasiy 5'-GAA-TCA-TTC-ACCAGG-
CAA-ATT-G-3', oopuytro 5'-TCT-GTA-CTG-CGG-GTG-GAA-CA-3' u COX-2 mupobe:
FAM-5"-TCC-TAC-CAC-CAG-CAA-CCC-TGC-CA-3-TAMRA  (Applied Biosystems,
Byjopk, CAT). YcnoBu nukiyca cy owmnu cieaehu: 50°C y Toky 2 min, 95°C y Toky 10 min,
npahenn ca 40 PCR mukminyca Ha 95°C y Toky 15 s u 60°C y Tpajawy ox 1 min. [{ussanu renun
Cy HOpMaJIM30BaHU Ha HUBO Tiuiepanaexua-3-pochar gexuaporenase (GAPDH) u penatu-

ACT) 292,295

BHO KBaHTH(HKOBanK Koprmhemem 2 “*“Pyeroze.

4.9. Invivo ucnuTHBaWke AaHTUMH}/IaMaTOpHE AKTUBHOCTHU

4.9.1. ExcnepumeHmMasiHe H#usomurse

VY ekcnepuMeHTHMa Ccy KOpUIIheHW anOMHO maroBH Mymkor noia u3 Wistar coja,
Mmace ox 250 + 20 g. JXKuBoTtume cy no0aBjbeHE ca KHUBOTHE-CKe (Gapme BojHoMenuImHcke
akazemuje y beorpany u uyBane cy y BuBapujymy Ha Temmnaparypu 23 * 1°C u penatuBHOj
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BraxHocTH Bazayxa 50 + 15%, y Toky Tpu naHa paau akauMaTH3alyje Ha yCIOBE UISHTUYHE
CKCIIEpUMEHTATHUM. Y TOKY OOpaBKa CMEIITaHM Cy y KaBe3e oJ miekcuriaca (42.5 cm x 27
cm X 19 cm), ca »)HYaHOM PEIIETKOM IOCTaB/beHOM 0j103ro. Kao momiora y kaBe3uma
KopumiheHa je crepuircaHa CTpYroTMHA OJf ApBeTa. Y jeHOM KaBe3y je CMeIITaHo o 6-8
naroBa.

Bona u xpana (crenujaaHu OpUKETH 3a Xpamemhe KUBOTHHA, Ber3aBoxa, Cyboruia,
CpOuja), Omie cy WM JOCTyHmHE Yy TOKYy 4urTaBor jgaHa (24 h), ocum y TOKy Tpajama
ekcrepuMenTa. JKXHBOTHIbE Cy UyBaHE y YCIOBMMA Ca MIPUPOJHUM HUKIycoM aan/uoh (12/12
h cBernocT—mpak pexum). ExcriepuMeHTalIHE )KHUBOTHIE CY TPETUPAHE MO IMPOTOKOIMMA
esporicke yumje (86/609/EEC) wm mnpunnumuma mo06pe maboparopujcke mpakce (GLP)
o00peHuM oJi cTpaHe ETWykor komurtera 3a paj ca CKCIEPUMEHTAIHHUM JKHBOTHE-AMa
dakynrera MEUIIMHCKUX Hayka, YHuUBep3uTera y Kparyjesiy, Cpowuja.

4.9.2. Hcnumusarbe aHmuHoyuyenmueHe akmusHocmu (mecm spyhe nsioue)

IIpema npedunuimju MelyHapoaHor yapykema 3a mpoydaBambe Oona (ewe.
,International Association for the Study of Pain“ - IASP) 6on ce aedunuiie Kao:
,Herpujatan ocehaj ¥ eMOIMOHAIHO MCKYCTBO HM3a3BAaHO CTBAPHUM WJIM TOTCHIIW]jaTHUM
owrrehiereM TKHBA, HIIM Y3POKOBAHO THM omtehemem mimm nospenom*.?* [Ipema MexaHu3my
HacTaHKka Oon ce KiIacu(puKyje Kao HOLMIENTUBHH (COMAaTCKA WIIM BHCHEPATHH) H
HeypomaTcku 00j, a Ha OCHOBY Tpajama OonHor ocehaja, 0on Moxe OUTH aKyTHU H
xpormuni.”’ Tect Bpyhe mioue 3a HCIUTHBAE AHTHHOIMIETITHBHE aKTHBHOCTH CIIPOBE/ICH
je mo meroxm kojy cy ommcamu Melo et al. (2013)?*® kopumhemem an6uno mnaunosa coja
Wistar. TOIUIOTHM CTUMYyJIaHC y OBOM TECTYy KOPHCTH C€ 3a IpPOydYaBame AaHAITCTCKE

AKTUBHOCTH NTOCPEAOBAHEC LICHTPATHUM MG!X&HI/I?;MI/IMa.ZQ9

Kusotume cy noaespeHe y 10 rpyma npu yemy je cBaka rpyma cajapikaia 1mo 6 mamosa
(n = 6). ExcriepuMeHTaIHU TTPOTOKOJI MOApa3yMeBao je Ja jeaHa rpyma Oyae aeduHucaHa
Kao HeraTWBHAa KOHTPOJA, Apyra rpyma TpeTHpaHa je CTaHAapAHUM aHTHUHH(IAMaTOPHUM
JIEKOM, a )KHBOTHH-E U3 MPEOCTAINX Tpyla Cy TpeTHpaHe pacTBOpUMA eKCTpakaTa UCIIUTUBA-
HUX OWsbaka y JBe pazinuuurte KoHueHntpamuje (Tabena 4.3.).

I'pyna I npexacraBipaia je HEraTHBHY OJHOCHO HOPMAaJHY KOHTPOJIHY TPYyIy W HUje
Ouna TpetupaHa HHjeHUM areHcoM. JKuBotume u3 rpyme Il cy Tperupane per oS (p.0.)
CTaHIapAHUM aHTUHHGIaMAaTOPHUM JIekoM wuHaoMeTanuaoMm (Sigma-Aldrich, Steinheim,
Hemauka) y no3u 10 mg mo kwiorpamy tenecHe mace. I'pynama III u IV amnukoBan je
excTpakT HaazemHor jaena F. ulmaria (FUA) y kormnentpanujama 100 u 200 mg/kg. I'pyme V
u VI nobune cy ekcrpakt kopena F. ulmaria (FUR) y nBe moze 100 u 200 mg/kg. Ha uctu
HauuH Tpetupane cy rpyne VII u VIII, ca excrpakrom HagzemHor nena F. hexapetala (FHA)
y uctuM jgo3ama, a takohe u rpyne IX u X ca ekcrpakrom kopena F. hexapetala (FHR).
XuBoTHmamMa Cy €KCTpaKTH W WHJOMETAllMH aIUIMIMpPaHd Yy TOKY TPHU JaHa ¥ HaKOH
aIJIMKanyje y30paka CIpoBe/ICHO je Mepemhe aHTHHOIMIIEITHBHE aKTHUBHOCTH.
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Tabena 4.3. TpemMaHu eKcnepumMeHmas/iHux jFueomured 3a ucnumuedarse adHmuHoyuuyenmueHe

aKkmueHocmu
Ipyna Tpemman Ho3za

I Heratusna xonTpona* — (PU3NOIOMIKH PacTBOP 10 mL/kg, p.o.

Il CrangapIHu JIEK — HHIOMETAINH 10 mg/kg, p.o.
i F. ulmaria nagzemunu neo — FUA 100 mg/kg, p.o.
v F. ulmaria magzemuu meo — FUA 200 mg/kg p.o.
\Y F. ulmaria xopen — FUR 100 mg/kg, p.o.
Vi F. ulmaria kopen — FUR 200 mg/kg, p.o.
Vil F. hexapetala magzemun neo — FHA 100 mg/kg, p.o.
VIl F. hexapetala magzemun neo — FHA 200 mg/kg p.o.
IX F. hexapetala xoper — FHR 100 mg/kg, p.o.
X F. hexapetala xoper — FHR 200 mg/kg, p.o.

*V cnydajy HCTINTHBAabha aHTHEIEMAaTO3HE aKTUBHOCTH Ipyma | je IO3UTHBHA KOHTPOJIA.

JXuBoTHmE ce jeqHa MO jenHa CTaBJbajy Ha aHAJITE3MOMETap 4Hja ce TeMIlepaTypa
onpxkasa Ha at 51.5 + 0.5°C u npatu ce BHUXOBO NOHaIIamke. VICIUTHBaHM Tapamerap je
BpeMe KOje je )KUBOTHIbA TpoBesia Ha Bpyhoj miioun (aHaJITe3uOMETpy) CBE 10 TPEHYTKA Kajia
JIM3HE WIN MOJUTHE 33y IIaIly, IMTo yka3yje aa oceha 6om. Kako 6u ce uzberino omreheme
I1amna ycies H3JI0)KEHOCTH TOBUIICHO] TEMIIepaTypy, MAKCHMAaTHO BpeMe OOpaBKa »KHBOTH-

’a Ha Bpyhoj mioun orpannyeHo je Ha 180 5.3

Pesynratu cy m3pakeHu Kao IpoleHaT MHXxuOunuje ocehaja Oona (aHanresuje) y
OJIHOCY Ha HEeraTHBHY KOHTPOJIHY TPYITy, a H3pauyHaBajy ce momohy obpacia (11):

% UHXUOHUIHje = aT_b x 100 (11)

I'ne je: a — BpeMe npoBeieHO Ha Bpyhoj ioun (TpeTupana rpymna); b — Bpeme npoBeeHo Ha
Bpyhoj miouu (KOHTpOJIHA TpyIa).

4.9.3. Hchumusare aHmuedemamosHe akmusHocmu (KapazeHaH-uH0yKo8aHA aKymHa
uHgaamayuja)

ExcniepumenTanne )uUBOTHE-E TOJIeJbeHE Cy vy 10 rpyma mpu yemy je cBaka rpyrma
canpkana 8 xuBoTHIBA. Kao pedepeHTHH aHTHMH(DIAMATOPHU JIEK KOpHIINEH je WHAOoME-
tarmH (Sigma-Aldrich, Steinheim, Hemauka). ExcTpakTé ¥ MHIOMETAIMH Cy MPE SKCIICPH-
MEHTa PACTBOPEHH Yy (PU3UOJIOIIKOM PAcTBOPY. TpeTMaH eKCIEepUMEHTATHUX YKUBOTHHA TIO
rpynama je WJCHTHYaH TPETMaHy KOJ MCIUTHBamba aHTUHOIUIICITUBHE akTUBHOCTH (Tabena

4.3).

I rpyna (y Tabenu 4.3. o3Ha4yeHa Kao HETaTMBHA KOHTPOJA) — >KUBOTHEE HUCY
TpeTupaHe aHTHHHGIaMaTOpHUM areHcoM Beh cy camo goOujane duszuonomku pactsop (10
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mL/kg, p.0.). Il rpyma — >kKMBOTHEbE Cy MpUMalie CTaHAAPIHH AHTHUHQIAMATOPHH JICK
napometanui (10 mg/kg, p.o.). I'pymne Il u IV nobujane cy FUA ekcTpakT y 1Be pa3iuuure
no3ze 100 u 200 mg/kg, p.o.; rpyne V u VI mobujane cy FUR excrpakr (100 u 200 mg/kg,
p.o.), rpyne VII u VI nobujane cy FHA excrpakr (100 u 200 mg/kg, p.0.) u rpyne IX u X
cy Tperupane exkctpaktom FHR y naBegenum nozama. ExcriepuMeHTaIHUM >KHBOTHEbAMA
pacTBOpU E€KCTpaKaTa UCIIMUTUBAHUX OMJbaKa M MHJOMETALMH Cy JJaBaHU TP y3acTOITHA JaHa
npe m3asuBamba nadIamanmje.>’" JIOKaIHH aKyTHH HH(IAMATOPHH OrOBOP KO CBHX Ipyna
KMBOTHEbA M3a3BaH je¢ MHTpamiantapHoM amukamujom (i.p.) 0.1 mL pacrBopa kapareHaHa
(1% wi/v; Sigma-Aldrich, Steinheim, Hemauka) y 3amy aecHy many nanosa.’’’ TpeGa
HarJacuTH Ja je y OBOM Clly4yajy HCIUTHBAaWka aHTHEIEMAaTO3HE AaKTHBHOCTH rpyma [
nepuHUCaHa Kao TO3WTHBHA KOHTpOJa, e je HuHQIaManja u3a3BaHa KaparcHaHOM
HAjUHTEH3MBHUja jep HUje KOpUIIheH HUje1aH aHTUUH(IIaAMaTOPHHU areHc.

[ToBehame emema TpeTwpaHe Iane IamoBa MEPEHO j€ Y OKBHpPHUMA YHArpen
neguHUCAHOT BPEMEHCKOI HWHTEpBAIA. 3alpeMUHa TpEeTUpaHE IIare MepeHa je Tmpe
uHjeKTHpama kaparerana (0 h), morom Ha cBaka 2 h cBe 10 mecror cata, ¥ Ha Kpajy Ha 24 h
HAKOH M3a3MBama nH(pIamaluje.

[Ipouenat nuxuburje UHQPIAMATOPHOT OATOBOPA U3PAKEH j€ MPEKO BPEAHOCTH 3a
IIpoucHar nosehama ¢AcMa 1ialie, 1npu 4emy je CBakKa >KHBOTHIba OMIIa KOHTPOJIa CaMOj cebu
TO MpEACTaBba BPCAHOCT 3alIpEMUHC LIAIIC HAa HYJITOM BPEMCHY, IIPCKO cnez[ehe (bOpMyJ'Ie
(12):

% nosehamwe efeMa mwane = aT_b x 100 (12)

I'ne je a — 3anpemMuHa IIane y pa3iIMuyUTHM BPEMEHCKUM WHTEPBAJIMMa HAKOH arUTUKAIlWje
kapareHana (2 h, 4 h, 6 h u 24 h); b — 3anpemuna mamne Ha HyITOM BpeMeHY mpe
uHjeKTHpama kapareHatna (0 h).

4.10. Invivo ucnuTUBambe HePPONPOTEKTUBHE U XEeNAaTONPOTEKTUBHE
aKTMBHOCTH €KCTpaKaTa Ko/, CTalkha TOKCUYHOCTH U3a3BaHOT U CIVIATUHOM

4.10.1. EkcnepumeHmaJ/iHe #ueomurse

3a ucnutuBambe HePpO- U XemaTONpOTEKTHBHE aKTUBHOCTH ekcTpakara F. ulmaria n
F. hexapetala xopumrhenu cy anduHo maboparopujcku maoBu u3 coja Wistar, ctapoctu 2
Mmecena u TenecHe Mace 230 * 20 g koju cy A00MjeHHM ca JKUBOTHUECKE (hapme
BojHomenuuuucke axanemuje, beorpan, CpOuja. ExcnepumeHTanHe KHUBOTHEE CY
MOABPTHYTE TMPOIIECY aKIMMaTH3aluje Ha JabopaTtopujcke ycimoBe (Ttemmeparypa 24 + 2°C,
penatuBHa BiIaxHOCT Bazmyxa 50 = 15%, nuknyc 12 h ceetnoct/12 h mpak), ca cioboaHuM
OPUCTYIIOM XpaHH U Boau. CBU EKCIEPUMEHTH ca JKMBOTHHAMa CIPOBEICHH Cy IIO
IPOTOKOJIMMAa OJOOpPEeHHMM on cTpaHe ETmukor kommTera 3a paj ca €KCHEPHUMEHTATHUM
KUBOTHI-aMa, MHCTHTYTa 3a OMoJoNIKa NCTpakuBama y beorpany m y ckiangy cy ca aupe-
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kruBama Casera EBpome (86/609/EEC) o 3amTuTe XHBOTHE-A KOPHUIINEHHX Yy €KCIIEpH-
MEHTAJIHE U JIpyre HaydHe CBpXE.

4.10.2. Hegppo- u xenamonpomeKkmugHa akmugHocm — du3ajH ekcnepumeHma

ExcriepuMenTanne )XUBOTHILE Cy HajlIpe U3MEpEeHe pajau yTBphuBama TejaecHe Mace,
a 3aTUM Cy NpOM3BOJBHO mojesbeHe y 20 rpyma, mpu 4emy je cBaka Ipymna caapkaia Imo 5
naroBa (N = 5). Cu ucnutuBanu ekcrpaktu (FUA, FUR, FHA u FHR) pactBopenu cy y
(GHU3HOIOIIKOM PAaCTBOPY U JKUBOTHIE Cy, Y TOKy 10 maHa, cBakora maHa opaiHo (p.O.)
nobujane 103y eKCTpakTa yHampen neduHrcaHe KOHIeHTpanuje. basupaHo Ha mpeTxo HIM
MCTIMTHBABMMA Koje ¢y crposernn Sahu et al. (2011, 2013)*%** nedpo- n xemaroroxcu-
YHOCT HMHJYKOBaHA je METOr JaHa TpeTMaHa HWHTparneputoHeadHoMm (I.p.) aruIMKamujoM
mucwtatuae  (CP, Sigma-Aldrich, Steinheim, Hemauka) pacTBopeHe y (H3HOIONIKOM
pacTBOpy, y o3 7.5 mg mo Kwiorpamy TejecHe mace (T.M.) KHBOTHHa. CaM IocCTymak

TpeTHpama )KUBOTUbA YHAIPE je neuHrucan Ha HaYUH npuka3aH y Tabenu 4.4.

I'pyna I je 03HaueHa ka0 HeraTuBHa (HOpMaJiHA) KOHTPOJIA U )KUBOTUILE U3 OBE IpyIie
JEIHOM JIHEBHO Cy OpalHO o0ujane 103y (pU3HOJIO0MKOr pacTBopa y Toky 10 gaHa, npu uemy
je meTor JaHa >KMBOTHama HHjekTHpano 0.5 mL M30TOHMYHOT (PU3UOIOMIKOT PacTBOpA.
I'pyna II cnyxwuna je kao MO3UTHBHA (LIUCIUIATUHA) KOHTPOJIA TJ€ CY JKUBOTHUHE, KA0 U Y
MIPETXO0/IHOj TPyNH, 1odujane GU3NOIOMKY pacTBOp Y ToKy 10 naHa, ca pa3iuKoM LITO Cy 5.
JaHa J00ujaje WHTpaNepUTOHeaTHy MHjeknujy nucruiatuae (7.5 mg/kg t.m., i.p.) pactBo-
peHe y ¢usmonomkom pactBopy. Ilpu ucnutuBamy ekcrpakara F. ulmaria, sxuBoTume y
rpynama III-V no6ujane cy FUA ekcrpakt y Tpu pasnmuuure noze (100, 200 u 400 mg/kg
T.M. 10 J1aHy, P.0.) y Toky 10 nana. Koj )kxuBoTHIA y OBUM IpyliamMa TOKCUYHOCT je M3a3BaHa
aIIMIUpamkeM IHUCIIaTuHe 5. nana tpermana (7.5 mg/kg T.m., i.p.). Ipyne VI-VIII tpetu-
pane cy 10 nana FUR ekctpakToM, Ha UCTH HA4YMH Kao IITO je MpeTXxoAHo ofjamrmeno (100,
200 u 400 mg/kg T.M. o nmany, p.0.). CBUM XUBOTHIbAMa y Tpymnama Koje Cy TpeTUpaHe
eKCTpakTUMa MEeTOr JaHa TpeTMaHa H3a3BaHa j€ TOKCHYHOCT AalTUIUPAEM jelIHE 03€
mucatuae (7.5 mg/kg T.m., 1.p.). I'pyne IX u X ciayxuie cy Kao KOHTPOJIHE Tpyre 3a
HajBehy 103y eKkcTpakara, Tako Ja cy XKuBOoTUe H3 rpymne IX nobujane opamno FUA
ekcTpakT y no3u 400 mg/kg 1T.mM. mo nmany, y Toky 10 mana. CxomHo Tome je u rpyna X
nobujana FUR excrpakT y no3u 400 mg/kg 1.M. o aany, y Toky 10 qana. Y eKkcrepuMeHTy
ca exctpaktuMa F. hexapetala (Tabera 4.4.) Takohe cy mocrojane HeraTMBHa W MO3UTHBHA
koHTponHa rpymna (rpyne I u II), nok cy rpyne xuBotuma III-V nobujane FHA ekctpakr, a
rpynama VI-VIII ammmnupan je FHR excTtpakt y no3ama koje cy nperxonHo Beh yrBphene
(100, 200 u 400 mg/kg T.M. o many, p.0.). U y oBom ciydajy rpyne IX u X Oune cy
KOHTpoJie 3a HajBehy mo3y ekcrpakara. ['pyna IX nobujana je FHA u rpyma X mobwujana je
FHR excrpakr y HajBehoj no3u 400 mg/kg .M. o nany, y Toky 10 mana.

24 h HaKOH MOCHEAkEr TPETMaHa U3MEPEHa je TeJIeCHa Maca CBUX JKUBOTHA, TOTOM
CY )KUBOTUIHE AaHECTE3UPAHE €TPOM U JKPTBOBAHE JICKANUTAIIM]jOM, & KPB CBAKE KUBOTHUIHE j€
oaMax y3opkoBaHa. HakoH Tora, m3BalleHH Cy opraHu XHBOTHHa (jeTpa u OyOpe3u) u
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U3MEpPCHaA je Maca CBAKOI' OpraHa KakKo 01 ce Morao OApE€ANTH OJHOC TCKHWHE OpraHa u
TCJIIECCHE MacC€ XHUBOTHUILC. I[eJ'IOBI/I TKHBa OpraHa KOjI/I he ce KaCHI/Ije KOPUCTUTHU 3a
6I/IOXCMI/IjCKe AHAJIN3E, UCIIMTUBAKLC OKCUAATUBHOI CTPpECa U oz[pele/IBaH,e IT'€HOTOKCUYHOCTHU

eKCTpakaTa Cy 3aMp3HYTH. Y30pLHU TKHBA OJIBOjEHM 32 XMCTONATOJIOIIKY aHAINU3Y CYy OAMax

¢dukcupanu y 4% dopmanuny.

Tabena 4.4. TpemmaHu eKkcnepuMeHMA/AHUX HUBOMUKA 3d ucnumusarbe Hedpo- U xenamo-
npomekmusHe akmusHocmu ekcmpakama F. ulmaria (FUA u FUR) u F. hexapetala (FHA u FHR)

Hcnumusarpe akmusrnocmu eKcmpaxkama F. ulmaria

I'pyna® Tpemman (10 oana) Jloza® Hzasuearwe moxcuunocmu (5. 0ana)®
I DU3HOJIOIIKH PaCTBOP 10 mL/kg, p.o. /
I OU3HONONIKN PACTBOP 10 mL/kg, p.o. CP 7.5 mg/kg, i.p.
Il FUA 100 mg/kg, p.o. CP 7.5 mg/kg, i.p.
v FUA 200 mg/kg p.o. CP 7.5 mg/kg, i.p.
V FUA 400 mg/kg, p.o. CP 7.5 mg/kg, i.p.
VI FUR 100 mg/kg, p.o. CP 7.5 mg/kg, i.p.
Vil FUR 200 mg/kg, p.o. CP 7.5 mg/kg, i.p.
VIl FUR 400 mg/kg p.o. CP 7.5 mg/kg, i.p.
IX FUA 400 mg/kg p.o. /
X FUR 400 mg/kg p.o. /
Hcnumusarve akmuenocmu excmpaxama F. hexapetala
I'pyna Tpemman (10 oana) Jloza H3azusarwe moxcuunocmu (5. oana)
I DU3HOJIOIIKH PaCcTBOP 10 mL/kg, p.o. /
I OU3HONONIKH PACTBOP 10 mL/kg, p.o. CP 7.5 mg/kg, i.p.
Il FHA 100 mg/kg, p.o. CP 7.5 mg/kg, i.p.
v FHA 200 mg/kg, p.o. CP 7.5 mg/kg, i.p.
\Y FHA 400 mg/kg p.o. CP 7.5 mg/kg, i.p.
VI FHR 100 mg/kg, p.o. CP 7.5 mg/kg, i.p.
Vil FHR 200 mg/kg, p.o. CP 7.5 mg/kg, i.p.
VIl FHR 400 mg/kg p.o. CP 7.5 mg/kg, i.p.
IX FHA 400 mg/kg p.o. /
X FHR 400 mg/kg p.o. /

*_n=5; °_ opanna npumena (lat. per 0s); * — uuTpanepuToneanta ammkanuja (i.p.); CP — mucriaruHa.
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4.10.3. Odpehusarse buoxemujckux mapkepay cepymy

Kako Ou ce moOuo cepym 3a aHaIH3Upamke OMOXEMHUJCKUX MapaMeTapa, y30pIH KpPBH
EKCIICPUMCHTATHUAX J)KUBOTHA CY CAKYIJbEHHU y CTEPUITHE CTAKJICHE KUBETE M OCTaBJbEHU 45
min Ha coOHOj TeMmmepaTypu Kako OW JONUIO 10 3TrpylliaBama KPBH. 3aTUM Cy y30pIH Iie-
uTpudyrupanu va 3000 x g kopumhemem Sorval SS-34 rotor nentpudyre (DJB Labace Ltd.,
Newport Pagnell, Buckinghamshire, Benuka bpuranuja) y tpajamy ox 10 min na 4°C kaxo
Ou ce 0JIBOjHO CepyM. Y30pIu cepyMa Cy 3aMP3HYTH M TAKO YyBaHU JI0 TPEHYTKA HHXOBOT
aHAITM3UPAbA.

broxemujcku Mapkepu y cepyMy KOjU yKa3yjy Ha peHallHa M XernaTudka omTehema,
Kao HITO Cy YKYITHU IIPOTEHHH, ypea, KpeaTuHUH, Mokpahna kucenuna, ALT, AST, ALP u y-
GT oapehuBanu cy momohy KOMepIHjaIHO TOCTYIMHHUX aujarHocTuukux ceroBa — ELI Tech
pearnecu (ELI Tech Clinical Systems, Sees, ®panitycka) ma UV-VIS double beam
cnekrpooromerpy Halo DB-20S (Dynamica GmbH, IlIBajuapcka) wiu BioSystems
pearencu (BioSystems S.A., Barcelona, Illnanmja) Ha Roche/Cobas Mira ayromarckom
anamm3atopy (Roche Diagnostic Limited, Rotkreuz, IlIBajuapcka). CBu mapameTpu cCy
onpehuBaHu MpemMa KIMHUYKUM NPOTOKoJIMMa MHTepHanoHanHe ¢enepanyje 3a KIMHIUKY
xemujy (ene. ,,International Federation of Clinical Chemistry« — IFCC).

4.10.3.1. Odpehusarbe KoauvUHe YKYNHUX NPpomeuHa

Yxynuu nporeunu (TP) y cepyMy ekcnepuMeHTaIHUX JKUBOTHH-a oJpehuBaHu cy
OMypEeTCKOM METOJIOM KOja j€ 3aCHOBaHA Ha PEaKIINju KOMILIEKCHPabha Cu? JOHa ca aToMHMa
a3oTa M3 MENTHIHUX Be3a MpOTeHMHa y 0a3HOj CpeIuHH, IpU UYeMy HacTaje KOMIUIEKC
Jbybuuacte 6oje (Cruka 4.5.).305 WuTen3uteT 60je ce MOKe MEPUTH CHEKTPOGOTOMETPU]jCKH.
3a oapehuBame yKYNMHUX NMPOTEMHA KOPHUIINEH jeé KOMEPLMjaaHO NOCTYIaH JHjarHOCTHYKU
cet (ELI Tech Clinical Systems, Sees, d)paHuyCKa).

e
g

Cauka 4.5. Komnaekc Cu?* jona ca amomuma azoma u3 nenmudHux 8e3a npomeuHa

Peacencu:

1. Pearenc R — cacroju ce ox xanujym joauna (KI, 6 mmol/L), kanujym HaTpujym Taprapara
(KNaC4H4O6 21 mmol/L), 6akap cyndara (CuSO4 6 mmol/L), HaTpujyM XHIPOKCHIA
(NaOH, 490 mmol/L);
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2. Crangapn — anoymuH (60 g/L);
3. ¥Y3opak — cepymH.

Hocmynaxk:

[Tpurnpemajy ce 0:1aHKO M KanuOpalnnoHa KMBETa, Ka0 M KUBETE 32 TECTUPALE (Ca y30pIHMa)
o cneachoj mponenypu: y 6inanko kuBety noaaje ce 300 UL pearenca R m 3 YL mecruno-
BaHE BOjle, Y KanuOpanuony kuBety ce Ttakohe nomaje 300 pL pearenca R, amu ce ymecto
BOJIE JI0/1aje MCTa 3ampemMuHa craniaapaa. Kusere ca y3zopuuma caapxke 3 PL y3opka u 300
ML pearenca R. Hakon mpumpeme, cmemna ce umakyompa 11 min 30s ma 37°C u mepu ce
aricopbanna Ha 546 nm. Matensuter JbybuuacTor o0ojema cpa3MepaH je KOHIICHTpAIUju
npoTerHa y cepyMmy. KoHIeHTpalmja mpoTeuHa y Y30pKy H3padyHaBa ce 1o cieaehoj

dopmyiu (13):

A y3opka
Ka = —>——— X C CTaH 1
Cy30pKa = =2 T X ¢ CTanzapaa (13)

4.10.3.2. Odpehusarbe akmusHocmu asnaHuH mpaHcamuHa3ze (ALT)

Ananun Tpancamunasza (ALT) EC 2.6.1.2., no3Hara jom u Kao ajaHMH aMHUHOTpa-
Hcdepasza wiu rayramaT nupysat TpaHncamuHasa (GPT), je eH3um koju mpumanga rpynu Tpa-
HCaMHUHa3a U KaTalusyje MpeHOoC aMHHO rpyne L-amaHuHa Ha o-KeToriyTrapar MmpH 4eMy

Hacraje L-riyramar u mupysar (Crema 4.8.).%°

coo ¢o0

coo c—o coo CH—NH,
N ALT
[ . —

CH—NH; + CH, -~ T—O + CH;
CH, CH, CH; CH,

coo cCoo
L-amaxnH 0-KETOIIyTapar NUpYBaT L-royramar

Cxema 4.8. Peakyuja mpaHcamuHayuje a1aHUHA KAMAa.au3o8aHd d/AaHUH mpaHcamuHazom (ALT)

Hajsehy akTHBHOCT €H3UM HCHOJbaBa Yy jeTpH U OyOpe3uma, a Mamwe koianuuHe ALT
Cy NMPHUCYTHE Yy cplly U ckeleTHUM muinnhuma. 3a oapehusame aktuBHOCTH ALT kopumthen
je xomeprmjanno gocrynan aujaraoctuuku cet (ELI Tech Clinical Systems, Sees, ®paniry-
cka). [IpuHuMn mMetoze je 3acHOBaH Ha nmpahemy cMamema KoHleHTpaluje koensuma NADH
Ha 340 nm, TOCPEICTBOM CHPETHYTE peakiMje KOjy KaTaliu3yje JaKTaT ACXHJIpPOreHasa
(LDH), npu uemy ox nupyBara Hacrtaje L-makrat (Cxema 4.9.).
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COO NADH + H* NAD COO

cl:—_o \ - C,)H—OH

e S—

LDH
CH, CHj

UpyBaT L-nakrar

Cxema 4.9. Peakyuja Hacmajarea nakmama u3 nupysamd Kama/au308aHa AaKkmam
dexudpozenazom (LDH)

Peacencu:

1. Pearenc R1 — cacroju ce ox TRIS mydepa (pH 7.5, 30°C, 125 mmol/L), L-ananuna (680
mmol/L) u nakrat nexuaporenase (LDH, > 2000 U/L);

2. Pearenc R2 — cacroju ce on o-kerornmyrapata (97 mmol/L) u koensuma NADH (1.1
mmol/L);

3. Y30pak — cepyMmu.

Ilocmynaxk:

Temneparypa ypehaja ce nonecu Ha 37°C, y kuBere ce noaa 200 uL pearenca R1 u 50 pL
pearerca R2 u caueka ce 25s. [Torom ce nona 25 pL y3opka. Cmema ce 106po npomenia u
HakoH 50 s MHKyOaluje Mepu ce mpoMeHa anpocOanie nmo MuHyty (AA/min) y Toky 150 s Ha
TaynacHoj nyxuHu 340 NM. AKTUBHOCT eH3MMa H3padyHaBa ce nmomohy dopmyne (14):

ALT (U/L) = AA/ minx 1746 (14)

4.10.3.3. Odpehusarwe akmusHocmu acnapmam mpaHcamuHa3se (AST)

Acmnaptar tpancamunasa (AST) EC 2.6.1.1., mo3HaTa jour u Kao acrapraT aMHHOTpa-
Hcdepasza Wwin Tiayramar okcanareraT TpancamuHasza (GOT), je eH3uM Koju MpuIaga rpynu
TpaHCaMMHAa3a W KaTalu3yje MPeHOC aMHHO Tpyme ca L-acmaprara Ha a-KeToriyTapar, MpH
yeMy Hactaje L-rmyramar u okcananerar (Cxema 4.10.).2%

cod ) coo
cod coo .
| c—0 | CH—NH,
+ S
CH—NH;, | AST C—0
| +  CH, — | + GHp
CH, | CH, |
CH, | - CH,
coG | coo |
oo coo
L-acnapTaT O-KeTorjiyrapar OKcCajlanerat L'FHyTaMaT

Cxema 4.10. Peakyuja mpaHcamuHayuje acnapa2uHcke KuceauHe Kamaauso8aHa acnapmam
mpancamuHazom (AST)
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AST je mpucyran y cpuy, OyOpe3uma, jeTpu W CKeJIeTHUM Muimmhuma. 3a
onpehuBame akTUBHOCTH AST kopumniheH je KOMEpIMjaaHO JOCTYMaH JHjarHOCTUYKHA CET
(ELI Tech Clinical Systems, Sees, ®panmycka). [IpuHimmn MeToe je 3acHOBaH Ha mpahemy
cMamema KoHIeHTpamuje koensuma NADH Ha 340 nm, mocpeAcTBOM CIIPETHYTE PeaKIvje
KOjy Karanusyje mManar nexuaporenHasa (MDH), npu yemy u3 okcananerara Hacraje L-manar
(Cxema 4.11.).

el0]0) COO_
+ +

NADH + H NAD

C——0 CH—OH
—_—
CH, MDH CH;
coo coo
oKcajauerar L-MaHaT

Cxema 4.11. Peakyuja Hacmajarea mMasnama u3 okca/aayemama Kamaau3o8aHda Maaam
dexudpozeHazom (MDH)

Peacerncu:

1. Pearenc R1 — cacroju ce ox TRIS mydepa (pH 7.8, 30°C, 100 mmol/L), L-acmaprara (330
mmol/L), nakrat nexuaporenase (LDH, > 2000 U/L) u manar nexuaporenasze (MDH, > 1000
U/L);

2. Pearenc R2 — cactoju ce ox a-kerormyrapara (78 mmol/L) u xoensuma NADH (1.1
mmol/L);

3. Y30pak — cepyMu.

Ilocmynaxk:

Temmneparypa ypehaja ce monecu Ha 37°C, y xuBete ce nona 200 pL pearenca R1 u 50 pL
pearerca R2 u caueka ce 25 s. [Totom ce noga 25 pL y3opka. Cmernia ce 7o0po mpomernia u
HakoH 50 s wHKyOaIuje Mepu ce MpoMeHa anpocOaniie mo MUHyTy (AA/min) y Toky 150 s Ha
TasniacHoj ayxunu 340 nm.

AKTHBHOCT €H3MMa H3padyHaBa ce momohy popmyie (15):

AST (U/L) = AA/ minx 1746 (15)

4.10.3.4. Odpehusare akmusHocmu askasiHe gpochamase (ALP)

Anxanna docdaraza (ALP) EC 3.1.3.1., je eH3uM Koju mpumaga rpynd XUapoaza u
KaTaln3yje peakiujy mnpenoca (ocdarne rpyne ca pa3nuuuTUX OMOMOJIEKysa, YKIbyuyjyhu
HYKJICOTH/IE, IPOTEHHE U alKalonse, y 6asnoj cpenuun.”’ 3a oapeljupame aktuBHOCTH ALP
koputihen je komeprjanto gocrynan aujarmoctuyku cet (ELI Tech Clinical Systems, Sees,
®paniycka). MeToja ce 3acHMBa Ha KHHETHYKOM oJipehuBamy akTuBHOCTH ALP y peaknuju
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npeHoca ¢docdarne rpymne ca p-HuTpodeHmndochara Ha 2-aMHUHO-2-METHII-1-pomaHo
(AMP), mpu uemy Hactaje pP-HuTpodeHOI, jeaumene KyTe 0oje (Cxema 4.12.). Tlosehame
KOHIICHTpallMje P-HUTPOo(EeHOIa PaTh ce MepemeM arcopbanie Ha 405 nm.

0 o] - o]

\ |- ALP  \ [
N* 0O—P—O +H,0 — N OH + O=—=P—o0O |
O// | Na O// |7 Na
¢ o,

+
Na Na
p-uutpodenundocdar p-auTpOoheHoIN

Cxema 4.12. Peakyuja Hacmajarea p-HUmpogeHoa u3 p-HumpogeHuagocgama kamaauzosaHa
aakaaHom gpocgpamaszom (ALP)

Peacencu:

1. Pearenc R1 — cacroju ce on nueranonamun nydepa (pH 10.2, 30°C, 1.25 mol/L) u
marHe3ujym xaopuaa (MgClp, 0.625 mmol/L);

2. Pearenc R2 — p-aurpodenunndocdar (50 mmol/L);

3. Y30pak — cepyMmu.

Ilocmynaxk:

Temmeparypa ypehaja ce momecu Ha 37°C, y xuBete ce nmona 250 pL pearenca R1 u 60 pL
pearerca R2, mpomema ce u caueka ce 25 S. [lorom ce mona 5 pL y3opka. Cmeria ce 106po
npomemna 1 HakoH 50 s mHKyOaIje Mepu ce MpoMeHa arpocbanie no MUHYTy (AA/min) y
TOKY 75 s Ha TaslacHOj AykMHU 405 NM. AKTUBHOCT €H3UMa HU3padyHaBa ce nmomohy gopmyie
(16):

ALP (U/L) = AA/ minx 3397 (16)
4.10.3.5. Odpehusare akmusHocmu 2ama-2aymamua mpaucgepase (y-GT)

I'ama-rnmyramun Tpancgepasa (y-GT) EC 2.3.2.2, mo3Hara jomr u Kao rama-TiryTaMul
tpancnentuaaza (GGTP), je eH3uM koju mpunajga rpynu nenTujasa U Kartaiausyje HMpeHoc
rama-riIyTaMuil GyHKIMOHAIHE Ipylie TIyTaTHOHAa Ha aKIEeNnTop KOju MO)Ke OUTH aMUHOKH-
CeNTMHa, TENTH/ WM BOJAA, NMPH 4YeMy HacTaje riyramar. Hamasw ce y BehmHum TkuBa, a
HajBuIIe je mpucyTHa y jetpu. y-GT mma 3HauajHy ylnory y MeTradoim3My TIyTaTHOHA M
y4ecTByje y TpaHcropTy amuHokucenuHa y hemnuje. [lopact y-GT je jeman on HajoCET/bUBU-
JHUX TIOKa3aTesba 000JbeHha JeTpe WM OWIIMjapHOT TpaKTa.200 3a onpehuBame aKTHBHOCTH Y-
GT xopunthen je komeprujanHo aocryrnan aujarHoctuuku cet (ELI Tech Clinical Systems,
Sees, @paniycka). Merona ce 3acHUBa Ha KMHETWYKOM ojpehuBamy aktuBHOCTH V-GT y
peakIMju MpeHoca rama-ruyrammi (yHKIMOHanHe rpyne ca L-y-rmyramun-3 kapOokcu-p-
HUTPOAHWINJ MOHOAMOHHjYM COJM Ha IMIENTHJ TIMLWINIMIUH Ipu 4eMmy Hacrtaje L-y-
DIYyTaMUJI-TIUIWITIAIAE |1 5-aMUHO-2-HUTpoOeH3oeBa kucenuHa (Cxema 4.13.). Tlopact
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arncopOantie Ha 405 nm ycnen popmupama S-aMUHO-2-HUTPOOSH30€BE KUCEIUHE je& TIPOIIop-
nuoHaiaH aktuBHocTH V-GT.

O,N
0 0 0
HO + HO JK/NHZ
N OH N
N Y\ N
o} NH,  NHa

0
L-y-rmytamui-3 kapOOKCH-p-HUTPOAHUIIH] TIIHMIUITIAIAH
v-GT

o o) o) O,N
)J\/H
N

HO \I(\ N OH + HO
H NH,
0 NH,
o}
L-y-riryTaMuI-rIM UM IAH 5-aMHHO-2-HUTPOOEH30€Ba KHCEINHA

Cxema 4.13. Peakyuja Hacmajarea 5-amMuHo-2-HumpobeH3oese KuceauHe u3 L-y-aaymamua-3
Kap6oKcu-p-HUmMpoaHuaudd kKamaau3oeaHa 2ama-aaymamua mpavcgepazom(y-GT)

Peacerncu:

1. Pearenc R1 — cactoju ce ox TRIS mydepa (pH 8.25, 30°C, 133 mmol/L) u raumunriu-
uHa (138 mmol/L);

2. Pearerc R2 — L-y-royramui-3 kapOokcu-p-HutpoanuwinaMonoamonnjym co (GLUPA-C,
23 mmol/L);

3. Y30pak — cepyMmu.

Ilocmynaxk:

Temmeparypa ypehaja ce momecu Ha 37°C, y xuBete ce noxa 200 pL pearenca R1 u 50 pL
pearenca R2, mpomemia ce u caueka ce 25 s. [lorom ce moma 12.5 puL y3opka. Cmema ce
n00po mpomema ¥ HakoH 50 s wHKyOaiuje Mepu ce NMpoMeHa anpocOaHLEe MO MHHYTY
(AA/min) y Toky 3 min Ha TanmacHoj aykuHH 405 nm. AKTUBHOCT €H3MMa U3padyyHaBa ce
nomohy dopmyne (17):

¥ —GT (U/L) = AA/ minx 2211 (17)
4.10.3.6. Odpehusarse kKoHYyeHmMpayuje ypee
Bumak a3ota ce U3 opranusma u3inydyje, mpe cBera, y o0ImKy ypee. Ypea je jeHO o1
HajjeTHOCTAaBHHU]UX OPraHCKHUX jeaumema koje Gopmupa CO,, aMOHHMjYM JOH W/WIM aMHUHO

rpymna acrapraTta y mukiaycy ypee. CuHTe3a ypee 00e30ehyje MexaHnu3am 3a JIeTOKCUKAIU]y
opraHu3ma o]l aMOHHjaKa HacTaJIOT Y METa0OJINIKIM HpOHeCI/IMa.306 3a ogpehuBame KOIMUIN-
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HE ypee y cepyMy KopuimheH je KOMEpIHjaaHO JAOCTyIaH IujarHOCTHYKU ceT (BioSystems
S.A., Barcelona, [llmanuja). Metona ce 3acHuBa Ha cielii()UUHOj aKTUBHOCTH €H3UMa ypease
KOjU KaTaJlu3yje pa3rpamby MOJIEKyJa ypee Ha aMOHHjaK U YIJbeH JUOKCHI. 3aTHM aMOHHU]aK
pearyje ca O-KeTOriyTaparoM, y MpHCyCcTBY riyramar aexujaporenase (GLDH) u koeHsuma
NADH, npu uemy Hactaje L-rmyramar u okcunosanu NAD® (Cxema 4.14.). Cmameme
koHnenrpauuje NADH ce npatu cnpekrpodoromerpujcku Ha 340 nm. 3a onpehuBame ypee
kopuuthen je Roche/Cobas Mira ayToMaTCKi aHanmU3aTop.

o)
I casa
C + 2H,0 e, 2NH* + CO%
H2N/ \NHZ
ypea
coo coo
cI:—_o CH—NH.
| NADH +H* NAD+| s
NHs* + C 2 CH, + H0
GLDH |
coo coo
0-KETOTJTyTapar L-rmyramar

Cxema 4.14. Cnpezryme peakyuje 3a odpehusarbe koHyeHmpayuje ypee

Peacencu:

1. Pearenc A — caapsxku TRIS mydep (100 mmol/L), a-kerormyrapar (5.6 mmol/L), ypeasy (>
140 U/mL), rnyramar aexunporenasy (> 140 U/mL), etunenrnukon (220 g/L) u Hatpujym
aszun (0.95 g/L, pH 8.0);

2. Pearenc B — canpxu NADH (1.5 mmol/L) u narpujym asun (9.5 g/L);

3. Crangapa S — caapxku riykosy (100 mg/dL), ypey (50 mg/dL, 8.3 mmol/L, BUN 23.3
mg/dL) u xpeatunun (2 mg/dL);
4. Y30pak — cepymHu.

Hocmynaxk:

HanpaBu ce pajHu peareHc Tako IITO ce MoOMelIa peareHc A u peareHc B y onnocy 4:1.
Temmnepatypa ypehaja ce nogecu Ha 37°C, y kuBete ce nunerupa 1.5 mL pagHor peareHca u
nona ce 10 uL crammapaa uimm wcTa 3ampeMuHa y30pka, TPoOMeIa ce U MEPH ce arcopoOaHIia
Ha 30 s (Al) u 90 s (A2) na tanacHoj ayxuHu 340 nm. KoHienrpanuja ypee y cepymy
u3pauyHaBa ce momohy dopmyie (18):

(A1-A2) y3opka

ypea (mmol/L) = =o =B

(18)
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4.10.3.7. Odpehusarbe KOHYeHMpayuje KpeamuHuHa

Kpearnnun Hacraje y MummhuMa upeBep3uOUIHOM HEEH3UMCKOM JIEXUPATALUjOM H
nedocdaranujom kpeatu ¢gocdara. AMHHOKHCETHHE TJIMIWH, apTHHUH ¥ METHOHHH y4e-
CTBYjy y OHWOCHHTE3M KpeaTWHHMHAa. HHMBO KpeaTHMHHMHA y cepyMy je BakaH HWHAUKATOP
HopMmasiHe (pyHKIHje OyOpera, jep je Kao mpoayKT MumuhHOr Meraboim3ma y OyOpesmma
HEMPOMEHLCH U TAKaB Ce 3IIydyje u3 opranmsma.’’ 3a ogpeljiBarme KONMHUYHHE KPEaTHHIHA Y
cepyMy KopuiiheH je KOMEpPIHjaTHO JocTymaH aujarHoctuuku ceT (BioSystems S.A.,
Barcelona, Illmanuja) 6a3upan Ha Jaffé meromm. OBa MeTonma ce 3acHMBa Ha peaKIUju
KpeaTHHUHA ca MHUKPAaTOM y 0a3HOj CpeAMHHU, IPH YeMy HacTaje IPBEHO 000jeHH KOMILIEKC
(JanoBckH KoMIUIEKC) 4Yhja ce arcopOanna moxe mpatutd Ha 520 nm (Cxema 4.15.). 3a
onpehuBame kpearnanHa kKopuinher je Roche/Cobas Mira ayromMarcku aHanu3aTop.

I
OH HN/»
" /NH O,N NO, O,N O, He )—N\
N N CHs
NaOH VAN
\ + —_— N—o H
o T~CH, \f\J
NO, b
2
KpeaTHuHUH IMUKPUHCKA KUCCJINHA JaHOBCKH KOMILIEKC

Cxema 4.15. Peakyuja kpeamuHUHA U NUKPUHCKe KUCEAUHE Y 6a3HOj cpeduHU, npu 4emy Hacmaje
JaHoscku komnsiekc

y30pI_II/I CCpyMa H IUIA3MC CapPiKE U HEKC IPOTCHUHE KOjI/I Mory HCCHGHI/I(I)I/I‘{HO
pcaroBatu €a pCarcHCoOM, TaKO Ja pE3yJITaT MOKE outu KOpUI'OBAH OJAY3NUMambEM )Ie(l)I/IHI/I-
CaHC BPCAHOCTHU.

Peacencu:

1. Pearenc A — caapxu Harpujym xuapokcua (NaOH, 0.4 mol/L) u netepuent;

2. Pearenc B — canpiku nukpuHcKy kuceiauny (25 mmol/L);

3. Cranpapn S — caapsku rirykosy (100 mg/dL), ypey (50 mg/dL) u xpeatunun (2 mg/dL, 177
pmol/L);

4. Y30pak — cepyMH.

Ilocmynaxk:

HampaBu ce paguu peareHc Tako mTo ce momenia peareHc A u pearedc B y onnocy 1:1. OBaj
peareHc je crabunman 1 mecer; Ha Temneparypu 2—8°C. Temneparypa ypehaja ce mogecu Ha
37°C, y xuBete ce nunerupa 1 mL pannor pearenca u goga ce 0.1 mL crannmapna wim ucra
3ampeMuHa y30pKa, mpomema ce U Mepu ce arncopbania HakoH 30 s (Al) u 90 s (A2) nHa
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tanacHoj nyxuHu 520 nm. KoHieHTpanyja kpeaTHHHHA y CEpyMy H3padyHaBa ce momohy
dbopmyie (19):

KpeaTuHuH (umol/L) = ( (A1-A2) y3opka

(A1-A2) cranpapaa X 177) —33 (19)

4.10.3.8. Odpehusarbe kKoHYeHmMpayuje MokpahHe KuceauHe

MokpahHa kucenuHa TpEICTaB/ba Kpajibd MPOHW3BOA META0OIM3Ma MyPUHCKUX
HYKJICOTUAA Y XyMaHOM OrpaHu3My. To je pelaTUBHO HEpacCTBOPJHHMBO jeIUICHE KOje ce
CHHTETHUIIIC y jeTPU U IpEeBUMA U u3iIydyje ypuHoMm. OnpehuBame oBOT apaMeTpa y cepymy
WIN IUIa3MU je OJ1 U3Y3€THOT 3Haudaja 3a yTBphuBame QyHKLHUje 6y6pera.306 3a oapehuBame
KOJIMYMHEe MOKpahHe KHCelnHe y cepyMy KopuirheH je KOMepUHWjalHO TOCTYIaH JIujarHo-
ctuuku cer (BioSystems S.A., Barcelona, Illmanuja). Metoga ce 3acHMBa Ha peakuUUju
KaTaJM30BaHOj C€H3MMOM YpHKasa, MpH 4eMy U3 MOKpahHe KHCEJIMHE HAcTaje aJaHTOUH U
ocnobaha ce BOJOHHMK MEpOKCHI. BOAOHWK TEPOKCHI yUYECTBYje Y pEaKUUju IUXIOpode-
Honcyndonara (DCFS) ca 4-aMHHOQHTHIIMPUHOM, KOja je KaTalM30BaHa NMEPOKCHIA30M, H Y
KOjO] HacTaje IpBEeHO 000jeHM XMHOHMMHUH KoMmiuiekc (Cxema 4.16.). Ancopbania oBor
KOMIUIeKca Moxe ce mpatutd Ha 520 nm. 3a oxpehuBame ypee kopumrher je Roche/Cobas
Mira ayToMaTCKH aHaJIH3aTop.

OH
H
N XN ypHKa3a \"/
/”\ >=o +0,+2H,0 —» g *CO+H0,
=
N
Ho” SN TN

O
MOKpahHa KHCCIIMHa AJIaHTOWH

CH3 o \ /
I nepoKcuaza I
H,0, +HO +2 H,0 + HCI
X

MHOHUMMH KOMIIJIEKC
(pBeHO)

DCFS 4-aMUHOAHTHITUPUH

Cxema 4.16. CnpecHyme peakyuje 3a o0pehusarbe KoHYyeHmpayuje MoKpahHe Kuce/uHe

Peacerncu:

1. Pearenc A — campxu docdar (100 mmol/L), nerepuent (1.5 g/L), muxmopodeHomn-
cyndonar (DCFS, 4 mmol/L), ypuka3y (> 0.12 U/mL), ackopbar oxcumazy (> 5 U/mL),
nepokcuaasy (> 1 U/mL) u 4-amuroantumypus (pH 7.8, 0.5 mmol/L);
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2. Crangapn S — caapxu Mokpahny kucenuny (6 mg/dL, 357 umol/L);
3. V30pak — cepymu.

Hocmynaxk:

Temmneparypa ypehaja ce mogecu na 37°C, y kuBere ce nunerupa 1 mL pearenca u moxaa ce
25 pL crammapna, wcra 3ampeMuHa y30pKa WM JSCTHIOBaHE Boje (3a OJIaHKO TpoOy).
Cwmema ce mobOpo mpomenia u uHKyOMpa ce 5 min Ha 37°C. HakoH uHKyOammje mMepu ce
aricop0aHIla cTaHaap/a U y3opaka Ha TajlaCHOj AyXuHH 520 nm y 0JHOCY Ha OJIaHKO mpooy.
boja je crabunna HajMame 30 min. KonnenTpanuja MmokpahHe KucenuHe y cepymMy u3padyHa-
Ba ce nmomohy dopmyie (20):

A y3opka
y3op %

MokpahHa kucesnnHa (umol/L) = 357 (20)

A cranpapaa

4.10.4. Odpebusarbe Mmapkepa okcudamugHoz cmpeca y XoMo2eHamuma mKuea 6yépeza u
jempe

XomoreHnatu TKuBa OyOpera u jerpe (10%) mnpumpemsbenun cy kopumihemem
docoarnor — PBS nydepa (ene. ,,phosphate buffer saline*, 50 mM, pH 7.4). JlenoBu TKuBa
Cy XOMOIEHHM30BAaHM Yy MOPIETAaHCKOM aBaHy ca ojaronapajyhoM komuuuHOM mydepa, y
onHocy 1:10 (w/v). JloOujeHn xoMoreHatu cy notom neHTpudyrupanu 15 min Ha 2000 x g
Ha 4°C.# CynepHaraHTH J00MjeHU HAKOH LIEHTpU(yrupama Cy OJBOjJEHHU, 3aMP3HYTH U
kopuirtheHu 3a oapehuBame aHTUOKCUAATUBHUX MapKepa y UCIUTHUBAaHUM opranuma. Ilapa-
METpPH Kao MITO ¢y akTUBHOCT en3uMa katanaze (CAT) u cynepokcun qucmyrasze (SOD), kao
U KOHIIeHTpanuja peaykoBanor riyrarnona (GSH) u tnobapoutypHa kucenuHa-pearyjyhux
cyrncraniy (TBARS) onpehuBanu cy crnekTtpodoToMeTpHjcKUM MeTo/laMa Ha JIBO3PAavyHOM
UV-VIS cnekrpodoromerpy Halo DB-20S (Dynamica GmbH, I1IBajiapcka)

4.10.4.1. Odpehusarbe KoauvUHe YKYNHUX NPpOmeuHa

3a oapehuBame KOIMUMHE YKYINHHUX IPOTEMHA y XOMOreHaruma OyOpera u jerpe
kopurheH je KoMepuujanHo aoctymnan aujarHoctruku cet (Human, Wiesbaden, Hemauka).
MeTozia ce 3aCHHBA Ha HACTajarby JbyOMYACTOT KOMILIEKca Gryperckor Trma ca Cu?’ jormma.
AncopbaHnina komIiekca Ha 546 nm je mponopluoHaTHa KOHIEHTPALU]H IPOTEUHA Y Y30PKY.

Peacerncu:

1. Pearenc — caapxku Harpujym xuapokcua (NaOH, 200 mmol/L), Na,K-raprapar (32
mmol/L), 6akap cyiadar (CuSOq4, 12 mmol/L) u kamujym joaua (K1, 30 mmol/L);

2. Cranmapn — anoymus (80 g/L);

3. Y30pak — XOMOT€HaTH TKUBA.
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Ilocmynaxk:

[Tpunpemajy ce KuBETE ca y30pluMa, CTaHIap0M U OJIaHKO poOoM. Y cBe KuBeTe ce nona |
mL pearenca, motom ce goxa 20 pL y3opka, oHOCHO cTaHaapaa, a y 0yiaHko npoly ce noaa
20 puL mecrunoBane Boje. Cmerna ce moOpo mpomemra u wHKyOupa 10 min Ha 20-25°C.
Hakon nnkyOanmje Mepu ce aricopOaHiia CTaHaapaa U y30paka Ha TajJacHOj TyXKMHH 546 nm
y ofHOCY Ha 6maHKo mpo0y. boja je ctabunHa Hajmame 30 min. KoHneHTpamuja nporenHa y
XOMOTeHaTHMa TKMBa U3padyHaBa ce nmomohy popmyie (21):

A y3opka

npoteunu (g/L) = X 80 (21)

A ctanpapza

4.10.4.2. Odpehusarbe akmusHocmu kamasaa3se (CAT)

Karamaza (CAT) EC 1.11.1.6, mo3Hara jour u Ka0 BOJAOHHK MEPOKCH OKCHIAOPEIY-
KTa3a, je €H3UM KOjH TpHIaja BEJIWKOj TPYNU MPOTEHHA KOjU CaIpKe XeM IMPOCTETHYHY
rpyny. OBaj eH3UM 3aCTYIUbEH j€ Y NIepOKCU30MHMa aepoOHMX henuja U Kataiusyje JucMmy-
tanujy Bogonuk nepokcuaa (H2O2) Ha Boxy (H20) u xuceonuk (O3), unme mtutu oe henuje
O]l PEaKTHMBHMX KHCEOHWYHUX HHTepMenujepa u3 aepoOHor merabonmmsma. Karamaza ce
Haja3u y CBUM TKMBHUMa CHCapa, a HajBUIIIE je 3aCTYIIJbEHA Y JeTPH U 6y6p631/IMa.200

CAT
2 H,0, — 2 H,0+ 0,

AKTHBHOCT KaTaja3e MepeHa je Ha OCHOBY HEHE CIIOCOOHOCTH Ja pa3rpaa BOJIOHUK
nepokcr. Kopumhena je Meroza kojy je omcao Goth (1991).%3

Peacencu:

1. Bononuk nepokcun (H20265 uM y PBS nydepy);
2. Amonnjym monmbaat ((NH4)sM07024 X 4 H,0, 32.4 mM);
3. Y30pak — XOMOTreHaTH TKHBA.

Ilocmynaxk:

[Ipu oppehuBamy aktuBHOCTH Katanase, 0.2 mL y3opka mHKyOmpa ce y3 momarak 1 mL
cyncrpara (H2O;) na 37°C y tpajamy ox 60 s. AKTUBHOCT KaTajla3e y y30pKy je JIMHeapHa
ce 10 100 kU/L. Jenna jemuanna CAT mon oBakBuM ycnoBuMa paznaxke 1 pM HoOo/L min.
En3umcka peakigja ce 3aycTtaBsba f1oaaTkoMm 1 mL pactBopa aMoHMjyM MoauOaTa u ancop-
0aHIla HACTAJIOT KYTOI KOMIUIEKca MOIMO1aTa U BOJOHUK Mepokcua Mepu ce Ha 405 nm y
OJTHOCY Ha cJery npooy.

KaranmuTuuka akTHBHOCT KaTajlase HW3padyHaBa C€ W3 KOJIMYHMHE HEW3pearoBalior
BOJIOHHMK TIEPKCHJIA, YHja KOHIIEHTpaIlja ce Jo01ja ounTaBameM ca ctannapane mpase. Cra-
HJIap/Ha TpaBa 3aBUCHOCTH aricopOaHIle OJ KOHIIEHTpAIMje BOJOHHUK MEPOKCUIa ce 1o0uja
OUYMTABAKEM ariCOPOAHIM y30paka pa3IuIUTHUX KOHIICHTpallMja BOJOHHK Mepokcuaa (5 — 65
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pmol/mL H20,) y peakuuju ca amonujym monnoaaToMm Ha 405 nm. Karaaurnuka akTHBHOCT
CAT m3paxena y U/L xomerenara no6uja ce u3 popmyie (22):
Vyk

CAT (U/L) = (65 — Ci,0,) X 7 X 1000 (22)
y3

rae je: Ch,0, konunentpanuja H,O, ounrana ca cranmapase mpase (Umol/mL); V., ykymnHa
3anpemuHa (2.2 mL); Vy,, 3anpemuna y3opka (0.2 mL).

Karaimtnuka aktuBHocT CAT m3paxkeHa y MHTepHaMoHAIHUM jenuHuiaMa (U) mo
muarpamy (mMQ) mporerHa y XxoMoreHary gobuja ce u3 gpopmysie (23):

CATU/L
Cnpo’rem—la mg/L

CAT (U/mgnpoTenHa) = (23)

rae je: CAT (U/L) xaranutnuka aktuBHOCT CAT m3pakeHa y MHTCPHALMOHATHUM jeIUHHM-
nama (U) mo 1 L xomorenara; Cpporenna Mg/L, KOHLIEHTpaLMja IPOTEHHA M3PAXKEHA Y MUIIU-
rpamuma 1o 1 L xomoreHara.

4.10.4.3. Odpehusare akmusHocmu cynepokcud ducmymase (SOD)

Cymnepoxkcun aucmyTtaza (SOD) EC 1.15.1.1, mo3Hara jour u Kao CyHnepOKCH] OKCH-
JOpEIyKTa3a, jé MYJITHECH3UMCKH CUCTEM KOjU IOCTOJH KOJ CBHX acpOoOHUX OpraHu3ama.
Karanu3syje peakiujy AUCIPONOPIMOHUCAKA CYIIEPOKCUIHOT aHjOH-paJuKalia y KHCCOHUK U
BOJOHUK TMepokcuja. Beoma je 3HauajHa y aHTHOKCHUAATHBHO] 3alITHTH Y CKOPO CBUM
henjama Koje Cy H3T0KEHE KHCCOHHKY. >

SOD
205 + 2H* — H,0, + 0,

SOD-katanu3oBaHa peayKIyja CYNEpOKCHIHOT aHjOH-paauKalia JellaBa ce IpemMa

cnenehuM mosypeakuujama:

M™D*.50D + 0, — Mn'-SOD + O,

Mn*-SOD + O, + 2H" — M™Y*.SOD + H,0,.

I'me je: M = Cu (n=1) ; Mn (n=2) ; Fe (n=2) ; Ni (n=2).

Y 0BOj peakIfju OKCUIAIIMOHO CTalkhe KaTjoHa MeTaja ce Mema o1l h ;1o n+1.

Nnentuduroane cy 4 kiace Cynepokcuj AUCMyTasa, kKoje caapxke jone Cu, Zn, Fe
wm Mn kao xoeHsume. OnpehrBarke akTHBHOCTH OBOT €H3WMMa Y TUIa3MH M XOMOTE€HATHMa
TKHBA C€ W3BOJIM [0 OPUIHHAIHO] METOH KOjy cy omucanu Misra u Fridovich (1972),238 y3
onpehene moaudukanuje. Merozaa ce 3acHuBa Ha criocooHocTd SOD n1a nHXHOMpa CIOHTaHy

ayTooKcuaaljy enuHedpuna (aapenannna) y 6asnoj cpeauuu va pH 10.2.

AJpeHalluH je MPWINYHO CTa0WJIaH y KHCENIO] CpelAMHU. AYTOOKCHIAIMja aapeHa-
TUHA je WHUIIMpaHa TParoBMMa TEIIKMX MeTaja MPUCYTHUX Kao Hedncrohe y peareHcuma.
[Ipu okcupanuju agpeHalvHa 10 aJpeHOXpoMa WHAMPEKTHO HAcCTaje M CYNEPOKCH] aH]jOH,
KOjJU TOCTaje CyNcTpaT 3a cymepokcus aucmytasy (Cxema 4.17.). O Takohe pearyje u ca
aJpeHaIMHOM, TpH 4YeMy yOp3aBa mweroBy okcuaanujy. SOD cmpedaBa oBaj Tmporiec
peaknujom ca Oy, Ipu YeMy 3HATHO YyCIIOpaBa OKCHUIAIU]y aapeHaIMHA. AKTUBHOCT OBOT
€H3MMa Ce M3pakaBa y PEIIATMBHUM jeIWHHUIIAMa, Koje ce mo0ujajy MepemeM arcopOaHiie
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HacTajor MPBEHOr MPOU3BOJAa OKCHalMje aapeHanuHa Ha 485 nm, 6e3 mpucycrtBa SOD
(konTpona) u y npucyctBy SOD (ananu3za). AktuBHocT SOD y y30pKy ce M3padyHaBa Kao
MpoICHAT MHXUOHUIIM]E ayTOOKCH IAIIH]€ aipeHaTNHA.

SOD
OH

HO

@

.
HO . ﬁ/ 5 NH
H Ha
OH CH,
ennHeppUH aJApEHOXPOM

Cxema 4.17. Aymookcudayuja enuHepuHa u Hacmajaree cynepokcudHoz aHjoHa (07 )kao 2aasHoz
cyncmpama 3a SOD

Peacerncu:

1. XnopoBononnuna kucenunaa (HCI, 0.02 M);

2. Harpujym kap6onatuu nydep (NaHCO3-Na,CO3 mydep, 0.05 M, pH 10.20 mno 10,25 ca
1.00 x 10* M EDTA);

3. Enunedpun (0.01 y 0.02 M HCI);

4. Y30pak — XOMOT'€HATH TKHBA.

Ilocmynaxk:

OnpehuBame V, — Onmeputu y kuBery 925 plL kapOonatnHor mydepa u 50 pL
nydepa Koju je kopuiheH 3a npabibee xomorenara (PBS), uameniati u ca 0BOM KHBETOM
MOJIECUTH HYJy Ha criekTpodoTomeTpy. 3atuM goaatu 25 pl ennnedpuHa, ogmax nu3mMemaTi
U moveTu ca OenexxemeM arcopbaniie Ha 485 nm y BpeMeHCKUM uHTepBaniumMa of 10 S, y
nepuony ox 6 min. Hakon mepema uspadyHaBa ce AA/min, a BpeaHocTu Tpeda na Oyay y
omncery 0.02 — 0.025 (V,). V cinyuajy na BpeAHOCTH H3Ja3e M3 OBOT OICera MOTpeOHO je
pa3z0naxuTH pacTBop enuHedprHa, Kako Ou ce JoOusIe BPETHOCTH Y 1IaTOM OTICETY.

OppehuBame Vsop — Onmeputu y kuBetry 925 plL xapGonatnor mydepa u 50 pL
y30pKa, M3MEIIaTH M ca OBOM KHBETOM IOJECUTH HYIY Ha CIEKTPOPOTOMETPY. 3aTuM
nonatu 25 uL enunedpuna (nnm oarosapajyhy 3anpemuny yrBpheny npu oapehuBamy Vo),
0JIMax M3MeIIaTH U MOYeTH ca OenexemeM ancopOaniie Ha 485 nm y BpeMEHCKUM MHTEpBa-
muma oxt 10 s, y mepuoy on 6 min. 3a uzpauyHaBambe AA/min y3eTH UCTH BPEMEHCKU UHTep-
Bal Koju je kopuutheH xox onxpehuBama V,. M3pauynHarta BpeaHocT AA/min mpencraBiba
Vsop. PenaruBna jemununa aktuBHoctd SOD je nmeduHmMcaHa kao OHa aKTHBHOCT Koja
noBoau 110 50% wHXUOUIM]jE ayTOOKCUIAIM]je aapeHalnHa oy oapehenum ycinouma. M3a-
OpaHa je OHa KOHIICHTpaIlMja aJpeHaanHa Koja he y KOHTpOoJu 1aTu MpoMeHy arcopOaHiie y
munytHu of 0.025. M3abpana je mpomena arncopOannuje y Munytu of 0.025, jep je yrBpheno
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na SOD Tama mocTwke HAjBUINM TPOIICHAT WHXUOWIUjE ayTOOKCHIAIMje ajpeHalnHA.
AxrtusHoct SOD y penaTUBHMM jeMHUIIAMA U3padyHaBa ce u3 popmyie (24):

SOD (U/mL) = “o=Ysop (24)
Axrtusnoct SOD 1o L y3opka g06wuja ce u3 popmyie (25):
SOD (U/L) = SOD U/mL x ZL x 1000 (25)
y3

rae je: Vyy, ykynHa 3anpemuna (1 mL); Vy,, 3anpemuna y3opka (0.05 mL).

Karanmutryka aktuBHoCT SOD m3pakeHa y mHTepHannoHaaHuM jeauaunama (U) mo

Mg MpOoTeHHA y XOMOTreHaty 100uja ce u3 Gopmyiie (26):
SOD U/L

Cnpo’renHa mg/L

rae je: SOD U/L, karanutryka aktuBHOCT SOD m3pakeHa Yy MHTEPHALMOHATIHUM jEHHU-

SOD (U/mgnpoTenHa) = (26)

nama (U) o L xomorenata; Crporenna Mg/L, KOHIEHTpAIMja IPOTEHHA U3PAKEHA Y MUIIUTPA-
muma o L xoMorenara.

4.10.4.4. Odpebhusarse cadpicaja pedykosaHoz eaymamuoua (GSH)

Metony mo kojoj ce oxapehyje koHueHTpanuja peaykoBaHor riayratuoHa (GSH)
omucao je Ellman (1959).308 Jenumweme 2,2’°-aMHUTPO-S,5’-TuTHO-AMOEH30€Ba KHUCEINHA
(DTNB), no3naruje kao Ellman-oB peareHc, ce yonmuTeHO KOPUCTH 3a JETEKIU]y THOJIHUX

KOMIIOHCHTH.
NO,
HOOC ) |
~ NAD
S COOH 2 GSH A
OzN peLyKOBaHH
DTNB TIIyTaTHOH
TJIyTaTHOH pelyKTasa
HOOC s
2 GSSG
NADH + H'
ON TJIyTaTHUOH
mucyndu

2-HUTPO-5-MepKanToOeH30eBa
KHCEIIMHA

Cxema 4.18. Peakyuja pedykosaroz 2aymamuoHna (GSH) ca DTNB, npu yuemy Hacmaje 2-Humpo-5-
MepkanmobeH30e8a KUCEAUHA

OnpehuBame HHBOA peAyKOBAHOT TUIyTaTHOHA 6a3upa ce Ha crocobnoctn SH-rpyme
na peaykyje DTNB, mpu wemy nHactaje 1 mol 2-HuTpo-5-MepkanToOeH30€BE KHCETUHE
(NTB) no monry SH u rinyratnon nucyndua (GSSG). ITomrto je 2-HUTPO-5-MepKanToOeH30-
€Ba KMCEJIMHA MTPOU3BO/I )KyTe 00je, To ce koHueHTpanuja GSH y uciuTHBaHOM y30pKY MOXKE
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OJIpEIUTH KOJIOPUMETPUJCKU MepewmeM arcopOanie Ha 412 nm. GSH ce perenepuiie u3s
GSSG nomohy rayraTHoH peaykTase, Ma MoHOBO Moke pearoBatu ca DTNB rpanehu 2-
HUTPO-S-MepKanToOEH30€eBy KHCENUHY, TOo noBehaBa oceTspuBoCcT Meroze. Peakuuja GSH
ca DTNB je npuka3zana na Cxemu 4.18.

Peacerncu:

1. Kanmujym pocharau mydep (KoHPO,4, 0.2 My 2 mM EDTA, pH 9.0);
2. 2,2'-quHATpO-5,5"-qutHo-nuden3oeBa kucenuna (DTNB, 10 mM y kaaujym docdarnom

nydepy);
3. Y30pa1< — XOMOI'€CHAaTHu TKHUBaA.

Ilocmynaxk:

VY xuBere ongmeputn 0.1 mL y3opka, nogatu 1.8 mL xanmujym docdarnor mydepa u 0.04 mL
DTNB. Ynopeno ce npunpema u 61aHKo mpoda koja caapxku ce peareace u 0.1 mL nectu-
JIOBaHE BOJIe, M (bOM C€ MO/JIeIIaBa Hya Ha criekTpodoromerpy. Cmemna ce 700po mpomena u
uHKyoupa ce 25 min Ha 25°C, y mpaky. [lo ucrexy Bpemena, mepu ce arcopOaHIia »XyTor
koMmruiekca Ha 412 nm. Konuentpamnuja GSH ce ounrtaBa ca cranmapJHe IpaBe Koja je
KOHCTpyHcaHa KopuithewmbeM BojieHOr pacTBopa riyratuoHa (GSH) kao cranmapna. [Ipasu
ce koHreHTpoBanu cranaapa ox 100 mg/mL GSH, a ox mera ce qajbe npaBe pa3diaakema ca
JIECTUJIOBAaHOM BOJIOM, IIPU YeMy ce J00Hjajy CTaHIap Iy HUKUX KOHIIEHTpalija KOju MOKpH-
Bajy oncer pedepenTaux Bpeanoctu. Konnenrpanuja GSH y TkuBuMa n3paxkena je y mg/L
XOMEereHaTa U u3padyHasa ce momohy dopmyne (27):

Vv
Vys

GSH (mg/L) = Cgspx == X 1000 27)

rae je: Cgsn, koHuenTtpanuja GSH ounrana ca cranmapiaHe mpase uspaxkena y mg/mL; Vy,,
ykynHa 3anpemuHa (0.97 mL); Vy,, 3anpemuna y3opka (0.05 mL).

Konnenrpanuja GSH y xomorenatuma TkuBa uzpaxena y mg GSH no g nporenna y
XoMoreHary n06uja ce u3 dpopmye (28):

GSH mg/L

GSH (mg/gupoterHa) = c "y
npoTeruHa

(28)

rne je: GSH mg/L, xonuentpamja GSH m3paxena y munmrpamuMa mno L XxomoreHara;
Chrporensa g/L, KOHIIEHTpaIM]ja IPOTENHA U3paXkeHa y TpamMKuMa 1o L xomoreHara.

4.10.4.5. Odpebusaroe cadpicaja muobapbumypHa KuceauHa-peazyjyhux cyncmaHyu
(TBARS)

PeakTuBHa jequmema KHUCEOHUKA JAETpaaupajy MoJuHe3acMheHe JIUMUIE, MPH YeMy
Hacraje manorauanaexua (MDA), kao jeman o KpajibuX MPOU3BOAA JUIHMIHE MEPOKCHIA-
unje.157 OBaj peakTUBHHU aJACXH] j€ jeaH OJ MHOTHX PEAKTUBHHMX €JIICKTPO(HIIHUX BpCTa
KOj€ Y3pOKYjy OKCHIATHBHM CTpec y henujama u ca mpoTenHuMa (opMupa KOBaJICHTHE
anykte. KonmuunHa oBor anjexujga KOpUCTH ce Kao OMoMapkep 3a Meperme HUBOA OKCHJIATH-
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BHOT cTpeca y opranu3my. Canpikaj MaJOHIHAJJIeXHIa y y3opuuMma oapeheH je MeToaoM
kojy cy omucamn Ohkawa et al. (1979)**® kopumhemem 1,1,3,3-TeTpaeTokcunponana kao
cTaHAap/a 3a Kaauopanuony kKpuBy. KoHlleHTpaija TnodapOuTypHa KuceInHa-pearyjyhux
cynicrani (TBARS) ce oapelyyje y ekBuBanentuma MDA, cieKTpohOTOMETPHjCKUM TECTOM
KOjU C€ 3aCHMBA Ha allCOPIILIMOHOM MAKCUMyMy KOMIUIEKCAa MAJOHAMAIIEXHUIA U OCTAINX
TBARS ca tnobapOutyprom kucenuHoM Ha 535 nm. [Tpuniun oBe MeToje ce 3acHHBA Ha
peakiuju THOOapOuTypHE Kucenune ca MDA npukaszanoj Ha Cxemu 4.19.

0]
S N HO N SH
o} o) NH Y X Z Y
IS L
H H o ﬁ s S e
OH
MDA TBA MDA-TBA xoMIuiekc

Cxema 4.19. Peakyuja manoHduaadexuda (MDA) ca muo6ap6umyprom kuceauHom (TBA)

Peacencu:

1. Hatpujym noaermn cyndart (SDS, 8.1%);

2. Cupherna xucemuna (CH3COOH, 20%, pH 3.5);

3. Harpujym xuapoxcua (NaOH, 0.05 M);

4. Tuobapoutypna kucenuna (TBA, 0.8% y 0.05 M NaOH);
5. Y30pak — XOMOT€HaTH TKUBA.

Ilocmynaxk:

VY enpysety oameputu 0.1 mL y3opka, nogatu 0.2 mL SDS, 1.5 mL cupherne xucenune u
1.5 mL TBA. Cwmema ce moToM 3arpeBa y KJbydajaoM BojieHOM kynatuiy (95°C) y Tpajamy
ox 60 min. Hakon nentpudyrupama 10 min, Ha 4 000 o/min, mepu ce arncopOaHIia HacTaIOr
py’KHUYaCTOT KOMIUIEKca Ha 535 nm.

3a wm3pauyHaBame konmuuHe |BARS kopummhena je craHmapaHa mpaBa Koja je
KOHCTpyHcaHa ymorpebom cranmapaa 1,1,3,3-terpaerokcunpornana (MDA) koHIeHTpaluje
on 1 — 16 pumol/L. Konnentpanuja MDA y xomorenarnma OyOpera u jeTpe, H3pakeHa y
nmol MDA no mg nporenHa y xomoreHary, goouja ce u3 popmye (29):

MDA nmol/L
Cnpo’rem—la mg/L

TBARS (MDA nmol/mgnpotenHa) = (29)

rae je: MDA nmol/L konnentparuja MDA ountana ca cranpapase npase; Crporema MO/L,
KOHIIEHTpallja MPOTENHA U3paXKeHa Y MIJIUTpaMuMa 1o L xoMoreHara.
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4.10.5. Xucmonamosiowko uchumugarbe MKUBHUX Uce4aka bybpeza u jempe nayosa

Kako Ou ce umcmurao yTuIaj TpeTMaHa HCHUTHBAHUM CKCTPAKTHMa Ha TKHUBHY
CTpyKTypy OyOpera u jerpe, AEIOBH TKHMBAa Cy MOJBPTHYTH XHCTOIATOJOIIKO] aHAIU3U.
Hajnpe cy uceunu TkuBa (ukcupanu y mydepucanom pactsopy dopmaiuna (4%, pH 7.4),
[IpH YeMy OJHOC TKHBa U (ukcaTuBa Tpeba na Oyme 1:10. dukcanuja TkuBa je Tpajaia 24 h.
Hakon Tora, y3opuu Cy MOIBPTHYTH MpOIECY NPUIPEME y ayTOMAaTH30BAaHOM TKHBHOM
nporecopy. [IpBo ce aexuapartuily y cepHju pacTBopa €TaHoyia pacTyhe KOHIIGHTpaIyje.
Bpum ce mpocBeTibaBame y30paka y KCHIONY, a 3aTUM CE€ y30pIH TPETHPA]y napaduHOM,
KaJyne ce y nmapaguHcke 0J0KOBE U Ha MUKPOTOMY C€ IIpaBe TKHBHHU Ipecenu nebspune 4-6
MM. Y3o0pim ce mocraBe Ha CTAaKJIEHE IUIOYHIIE U TOMJIEKY MpoLecy 0ojema XeMaTOKCHIIH-
HoM ma eo3uHoM (H&E Gojeme), kome nperxoau AenapaduHU3alNja U peXuapaTaimja.

OBakaB NOCTYIIaK MMPHUIPEME XUCTOJIOIIKHX Tpernapara uMa 3a IuJb Ja OAPKH Y30paK
y CTamy KOj€ je IITO NMPHOJMKHUje HATUBHOM M O4YyBa IITO BUILE KapaKTEPHCTHKA Y30pKa.
OBako HpUIpPEMIbEHH XHUCTOJOUIKH IMperapaTu OyOpera M jeTpe eKCIEePUMEHTATHUX >KUBO-
TUbA AaHAJTM3UPAHU CY I0]] CBETIIOCHUM MHUKPOCKOIIOM Y IMJbY youaBama HapyllaBama CTPY-
KType TKHBa U XUCTOMATOJOIIKKUX npomeHa. PoTorpaduje cBake miodnie cy CHUMaHE O[T
yBehawem 40x nnu 100x.

4.10.6. Hchumusarse 2eHOMoKCU4YHocCmu

4.10.6.1. Odpehusarbe cmeneHa owmehera /]HK (ankaaHa eepsuja Komem mecma)

Peacerncu:

1. ,,Hopmanna” arapoza 1.5% y PBS-y (PBS: 20 mM Na;HPO,4, 10 mM KCI, 70 mM
KH,PQO,4, 340 mM NaCl, pH 7.4);

2. Araposa ca HHCKOM Ta4ykoM Tomubewa y PBS-y (1%, LMPA — ene. ,low melting point
agarose®);

3. HBSS nydep (0.14 g/L CaCl,, 0.4 g/L KCI, 0.06 g/L KH2PO4, 0.1 g/L MgCl, x 6H,0, 0.1
g/L MgSO4 x 7H,0, 8.0 g/L NaCl, 0.35 g/L NaHCOs3, 0.09 g/L Na;HPO, x 7H,0, 1.0 g/L D-
riyko3a, 20 mM EDTA u 10% DMSO);

4. Tlydep 3a mm3y (2.5 M NaCl, 100 mM EDTA, 10 mM Tris, 1% Triton X-100, 10%
DMSO, pH 10.0);

5. ITydep 3a enexkrpodopesy (300 mM NaOH, 1 mM EDTA, pH 13.0);

6. ITydep 3a neyrpanuzanujy (0.4 Tris-HCI, pH 7.4);

7. Eranon (70 u 97%);

8. boja 3a Bu3yanu3zaiujy Komera eTuaujymMm OpoMus;

9. Y30pak — TKUBO.
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Ilocmynaxk:

CrakiieHe Io4HIle ce orepy JeTeplieHToM, ocyie u odpuiny 70% eraHosoM. 3a mpurpe-
Mame miaouuna kopuctu ce 1.5% ,,Hopmanna” arapo3a y PBS-y. 3a npunpemame y3opaka
kopuctu ce 1% LMPA araposa. Y3opky TkuBa jerpe u OyOpera nonaje ce mo 1 mL cBexe
npunpemibeHor u oxiahenor HBSS mydepa, y3opak ce ycutHu u mpoueaun. Hasenenu
MOCTYTIAK CE MOHABJbA TPH ITyTa U TIOTOM C€ MPUKYIUba KOHaYHA cycrneH3uja henuja.

N3 cmeme koja ce cacroju ox 10 plL hemmjcke cycnensuje u 75 pL 1% LMPA onmnu-
netupa ce 85 plL, HaHOCH ce Ha MPETXOIHO MPUIIPEMIbCHE IJIOYHIIC U OJIMaxX CE MPEKpHje ca
MMOKPOBHUM CTaKJIOM Kako Ou ce hemujcka cycrnensuja 3ajeqHo ca LMPA pacnopenuna y
TAHKOM CJI0jy 10 TpeIMeTHOM cTakiy. Hakon 10 mMin, nak/bMBO Ce YKJIOHE MOKPOBHA CTAKIa
u Hanece ce 100 uL 1% LMPA. TTocie gogataux 10 min mouwniie ce mopehajy y miacTuvne
nocyne ca mydepom 3a ausy. Hakon 1.5 h na 4°C, mmouurie ce npebaiyjy y IJIacTHYHE
nocye ca mydepom 3a enekrpodopesy, 30 min npe xopuzontanHe enekrpodopese (2 kV u
139 mA toxom 30 min). [Tnouniie ce u3Baae U3 Kamuie 3a ejaekrpodopesy, odpuily ce u
nopehajy y miactudne nocyzae ca mydepom 3a meyrpamusanujy (0.4 Tris-HCI, pH 7.4, Ha
coOHOj Temmieparypu 3 myTa 1o 5 min), a 3atum y 97% eranosny 20 min.*!° IIpe ananusupama
HEOIXO/IHO je Ja ce miouniie ocyiie y Easy breeze gel dryer-y 30 min wix Tokom HOhM Ha
COOHO] TemIiepaTypH, a 3atuM ce 0oje eruaujym opomunom (80 pl) u mOKpHjy MOKPOBHUM
crakioM. [Tpumenom ¢uyopecuentHor mukpockomna Nikon (Ti-Eclipse) ananmusupajy ce u
ciukajy henuje, 3a cBaku y3opak Bpiu ce 3 Mepema o 100 henuja.

4.10.6.2. Knacugpukayuja u degpuHucarse ykynHoz ckopa owumehersa /JHK

Crenen omrehewma JIHK Mepen je momohy 1Be KOMIUIEMEHTapHE METOJ€, KBAHTH-
TaTUBHE W KBaJMTAaTHUBHE MeToje IucTpuoOyumje omtehema. Komere cy mpBo Bu3yaliHO
aHaJIM3UpaHe U KJacu(pUKOBaHe y MeT KaTeropuja, nepuHucanux kao 0, 1, 2, 3 u 4; npu uemy
je kmaca 0 — neomrrehena JIHK; kiace 1, 2 u 3 — mame, cpeamwe u ayre JJHK murpanuje n
kimaca 4 — MakcumanHo omTeheme JJ;HK.311 VYKynnaH ckOp ce H3padyHaBa INPHMEHOM
dopmyue (30):32

YkynaH ckop = (% hesuja y kaacu 0 x 0) + (% henmjay kmacu 1x 1) +
+ (% hesnuja y kaacu 2 x 2) + (% henuje y knacu 3 x 3) + (% henujay knacu 4x4)  (30)

IIponienar penykuuje (%R) y yKymHOM CKOpY HAaKOH TpeTMaHa ca METaHOJIHUM
eKCTpaKTUMa HCIUTUBAHUX OMJbaKa, a y IUJbY YTBphHHBamka aHTHUICHOTOKCHYHOT e(eKTa,

pauyHa ce npuMeHoM popmyie (31):32

%R = =2 x 100 (31)

I'ne je a — cpeama BpeIHOCT YKYITHOT CKOpa y MO3MTHBHO] KOHTpoju (rpyma II); b —
Cpelma BPEIHOCT YKYITHOT CKOpa y TPYINH TPETUPAHO] EKCTpaKTHMMa Oujhbaka M3 poja
Filipendula; ¢ — cpeama BpeIHOCT YKYITHOT CKOpa y HEraTUBHO] KOHTposu (Tpyma I).
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4.11. CraTucTH4YKa 06paja mojarTaka

CBH pe3ynTaTH cy MpUKa3aHU Kao CPe/Hhe BPEIHOCTH HABEACHOT Opoja MOHaBJbama +
crangapana aesujaimja (C.J1.) mnm * crammapaHa rpemika cpeame BpenHoctd (C.E.M.),
OCHM aKo HHUje Ha3HaueHo apyraudje. JloOujeHu momamu cy oOpaleHM y CTaTHCTUYKOM
nporpamy 3a oOpamy mnomgataka SPSS version 20.0, 3a omeparuBau cuctem Windows.
Pasnuke wu3Mel)y KOHTPONHHMX M CKCIEPUMEHTAIHUX Tpyna ojpeheHe cy ymnorpedom
jenHocraBHe aHanu3e Bapujance (one-way analysis ANOVA) kopumihemem Tukey,
Boniferroni u Fisher LSD TtecroBa, na nHuBoy 3nauajuoctu 0.05 (p < 0.05).
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I OUTOXEMH]CKA KAPAKTEPU3ALUJA

5.1. KosimuyuHa PpeHO/IHUX jeJubemha y eKCTpaKTUMa 6usbaka F. ulmaria u F.
hexapetala

Kako 6um ce mobuna mpumapHa uH(OpMalMja o BpcTamMa M caapkajy (HeHOTHUX
jevbekha Y NCTUTHBAHUM METAaHOJIHUM €KCTPaKTHMa HaJ[3eMHUX JIeJIOBA U KOpeHa OMJbaka
F. ulmaria (FUA u FUR) u F. hexapetala (FHA u FHR) kopumhene cy moy3mane
CHEKTPO(POTOMETPHUjCKE METO/IC, @ KOJIMYMHA YKYITHUX jEeHbCHha NU3PAKEHA j€ Y OAroBapajy-
huM exBuBasieHTHMa pedepeHTHHUX (EHONHUX jeauberha. VICOUTHBAaH je YKYIaH caapixkaj
(heHOITHUX jeINbEha, a 3aTHM Cy oApeleHe U KoMuuHe YKynHuX (praBoHOMIa, (prraBoHONA H
¢beHonHuUX kucenuHa. M3 rpyne TaHWHA Y eKCTpakTHMa je onpel)eH caapixaj KOHACH30BaHUX
TaHMHA W TaJOTaHWHA, a Takohe je onpehUBaHa W yKyNHa KOJIMYMHA AHTOIMjaHA, Kao H
KOJIMYMHA MOHOMEpPHHUX aHTOIWjaHa. Pe3yntaTu HCIUTHBama (DEHOIHUX jEAWICHA Y
excrpaktuma F. ulmaria u F. hexapetala npukaszanu cy y Tabenu 5.1.

Pesynratu ucnutuBama caapikaja YKynmHuX (eHONHuX jeaumema momohy Folin-
Ciocalteu-oe Metome ykasyjy Aa je HajBeha koauuuHa ()eHOJIA TMPHCYTHA Y EKCTPAKTy
kopena F. ulmaria, u To y konmnuunu 287.77 mg GKE/g. Hemmro Huxa konuduHa GEHOIHUX
jenumema 3a0enexeHa je y eKCTpakTUMa HaJ3eMHHX JesioBa 00e Ousbke, npu yemy je FHA
eKCTpakT HewTo Ooratuju peHonHuMm jenumemuma (267.20 mg GKE/g) y onnocy na FUA
(249.53 mg GKE/g), anmu ce oBe BPeJHOCTH CTATUCTHUYKU 3Ha4YajHO HE pa3nukyjy (p > 0.05).
C npyre crpaHe, HajMamwa KOJMYMHA YKYTHHMX (DEHOJIHUX jE€HEEHA Yy OJHOCY Ha OcTale
ucnutuBaHe ekcrpakTe (P < 0.05) KBaHTHUTATUBHO j€ JOKa3aHa Yy EKCTPakTy KopeHa F.
hexapetala (219.20 mg GKE/g).

Konnunne ykynHux ¢uaBoHOMAa U (JIaBOHOJNA y €KCTPAKTHMa MCIUTHBAHE CY
Meronama nomohy amymunujym(I1l) xmopuna, a pe3ynraTtu cy M3pakeHU Y €KBUBAJICHTHUMA
pytuHa no rpamy cyBor ekcrpakta (mg RUE/g). [Topenehu nobujene pesynrare 3a KOIMUUHE
o0e rpyne (eHONHHUX jeTUIE€Hha MOXKEMO YOUWUTH Ja BPEAHOCTH IpaTe ClIW4YaH TPEH..
Hajpeha xonmmunna ¢uiaBoHona u ¢raBoHONMa KBAaHTH(DHUKOBAHA j€ Y €KCTPAKTY HAJA3EMHOT
nena F. hexapetala (91.81 u 52.90 mg RUE/g). ITotom cieau excTpakT Haa3eMHOr jaena F.
ulmaria ca ckopo ABOCTpyko HM¥)OM KoiuuHOM (rnaBonouna (45.47 mg RUE/Q) u dnaso-
Hona (37.05 mg RUE/g) y onnocy Ha FHA. 3HaTtHO HIKE BpeIHOCTH 3a0elieXeHe Cy KOl
eKCTpakaTa KopeHa 00e OusbKe, MOCeOHO MITO ce THUYE KOJIMYMHE YKYIMHUX (IIaBOHOIA.

PesynraTtu 3a yKynmHYy KOJIMYUHY (DEHOJTHUX KHCEIMHA Y €KCTPAKTHMa U3PaKEHH CY Y
exBuBasieHTUMa KadeuHcke kucenuHe (mg KKE/g). Exkcrpaktu kopeHa o0Oe MCHHUTHBaHE
ouwnbke (FUR u FHR) umajy npubnuxao uct caapxaj gpenonnux xucenusa (57.35 u 55.52
mg KKE/g), nox Haa3zeMHH AENOBH calp)kKe HEUITO Mawy KOJIWYUHY OBUX (PEHOTHUX je/H-
mema. [lopehemem pesynrara 3a 00e OMIbKE MOXeE ce 3akbyunuTd Aa je F. ulmaria merrro
Ooraruja (eHOIHUM KHCEIMHaMa, y oJHoCcY Ha F. hexapetala.
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Ta6ena 5.1. Cadpicaj ykynHux peHoAHUX jedurberba U nojeduHux 2pyna eHoHuX jedurberba y
MeMmaHo/JIHUM eKcmpakmuma 6useaka F. ulmaria u F. hexapetala

I/Icnumueami KoauvuHa geHonHux jedurserba*
ekcmpakmu
Cajnpikaj yKyImHUX Konnununa Konnunna Konnuuna
(heHOTHNX jeTnbemha YKYITHAX YKYITHAX YKYITHAX
(mg GKE/qg) ¢maBoHOM A ¢maBoHONA (deHonHnx
(mg RUE/g) (mg RUE/g) KucenHa (mg
KKE/Q)
FUA 249.53 + 10.48° 45.47 + 3.43° 37.05 + 2.38° 47.47 +1.31°
FUR 287.77 + 11.57° 15.50 + 1.76° 0.10 £ 0.01° 57.35 + 2.06°
FHA 267.20 + 11.06° 91.81 +8.36° 52.90 + 4.28° 31.29 +£0.99°
FHR 219.20 + 10.63" 5.26 + 0.89" 1.36 +£0.13° 55.52 + 1.65°
Kommunna Kommunna Kommunna Kommunna
KOHACH30BaHUX raJJOTaHHUHA MOHOMCpHI/IX yKynHI/IX
tannHa (mg GKE/g) (mg GKE/qg) aHTOIMjaHa aHTOIIMjaHa
(mg Cy 3-glc/g) (mg Cy 3-glc/g)
FUA 183.49 + 10.11° 33.86 + 2.16° 0.68 +£0.02* 1.18 £ 0.10°
FUR 250.83 + 8.32° 60.91 + 3.22° 0.16 +0.01° 1.11 + 0.09*
FHA 87.55 + 6.35° 33.67 £ 2.12° 3.34+£0.26° 4.50 + 0.65°
FHR 213.71+ 9.76* 48.53 + 2.87° 0.01 +0.001° 1.15 + 0.06°

* FUA — ekctpakr uamgzemuor aena F. ulmaria; FUR — ekcrpakr kopena F. ulmaria; FHA — exkcrpakt
nansemHor nena F. hexapetala; FHR — excrpakr kopena F. hexapetala.

* GKE — exBuBanentn ramue kucenune; RUE — exBuBaeHTH pyruHa, KKE — exBuBanmeHTH KadewHCKe
kucenuue; Cy 3-gIC — eKBUBAJICHTH LIMjaHUIUH 3-TIIMKO3HA.

Pesynratu cy M3paxkeHH Kao Cpelrba BPeOHOCT TpU He3aBUcHa Mepewa £ C.JI. (N = 3). BpennocTtn y KoJoHH
O3Ha4YeHE PA3IMYMTUM CIIOBHMA Y CYNEPCKPHUITY C€ CTATUCTUYKHM 3Ha4ajHO pa3iukyjy Ha p < 0.05.

Ito ce Thue konuymHe TaHWMHA y ekcrpaktuma F. ulmaria u F. hexapetala,
KOH/ICH30BaHMX TaHWHA U TaJJOTAHMHA MMa 3HATHO BUIIIE Y KCTPAKTUMa KOpeHa o0e OMIbKe.
Haj6oratuju xonaen3oanum TannHuMa je FUR ekcrpakt (250.83 mg GKE/g), motom cnenu
FHR (213.71 mg GKE/g). Excrpakt nHamzemuor nena F. ulmaria He 3aoctaje myHO 32 OBUM
BpenHocTrMa KoHaeH30BaHux TanuHa (183.49 mg GKE/g) tako na, rerepanHo riemaHo, F.
ulmaria mocenyje Behy KoiM4MHY KOHAEH30BaHUX TaHWHA y ofHOCcy Ha F. hexapetala. ¥V
nopehemy ca KOJIMYMHOM KOHJCH30BAHUX TaHMHA, 3a0€lIeeH je CIMYaH OJHOC cajapiKaja
raJioTaHnHa y ekcTpaktuMa. Hajeeha konwumHa ramoTaHuHA KBaHTH(HUKOBAHA j€ Y €KCTpa-
kTuMa KopeHa, u To 60.91 mg GKE/g y FUR u 48.53 mg GKE/g y FHR. Exctpaktu Haaze-
MHHX JleioBa 00e OMJbKEe MMajy 3HATHO Mamy U NMPHUOJIMKHO jeTHAaKy KOJUYMHY rajloTaHWHA

(p > 0.05).

KonnyrHa MOHOMEPHHX U YKYITHUX aHTOLMjaHa Y UCIUTUBAHUM €KCTPaKTHMa Ofpe-
hena je ,,singl” pH meTonom u pH audepeHmjaTHOM METOIOM, a PE3YITATH Cy U3PAKEHHU Y
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eKBUBaJIeHTUMA IUjaHuauH 3-ruko3uaa (mg Cy 3-glc/g). Pesynratin kBaHTUTATUBHOT OJpe-
huBama aHTOIMjaHa y 00€ METO/Ie yKa3yjy Ja caMo eKCTpakT Haja3eMHor jeia F. hexapetala
caapku 3HaTHO Behy konmuuHy, kako MoHOMepHHX (3.34 mg Cy 3-glc/g), Tako U yKynmHUX
anrorujana (4.50 mg Cy 3-glc/g), y onHocy Ha octane ekcrpakte (P < 0.05). V3umajyhu y
003up caapxkaj yKYIMHUX (EHOIHUX jeIUbEHha, KA0 U KOJIHUMHE TI0jeIMHUX rpyma (PeHOIHUX
JjeIumbea, KOMMYMHA aHTOIMjaHa y UCIIUMTUBAHNUM €KCTPAKTHMAa j€ He3HATHA.

5.2. TLCwu HPTLC crangapau3sanuja ekcTpakata 6usbaka F. ulmaria n
F. hexapetala

Cranjapausanyja, OJAHOCHO YTBphUBame NpPUCYCTBA pPEPEPCHTHUX [CAUICHA Y
eKCTpaKTHMa HaJI3eMHHUX JIeJI0Ba U KopeHa Ousbaka F. ulmaria (FUA u FUR) u F. hexapetala
(FHA u FHR), cnpoBenena je kopumhemeMm ABe Xpomarorpad)cke METOAe, TaHKOCIOjHE
xpomarorpaduje — TLC u Tankocnojae xpomarorpaduje Bucokux neppopmancu — HPTLC.

3a TLC crannmapau3anujy xopuiiheHe cy Tpu pepepeHTHE KOMIIOHEHTE: XUTIEPO3H/I,
ciimpeosun U pyrus. Ha Cruyu 5. 1. npukaszan je TLC xpomaTorpaMm HCIUTHBaHUX €KCTpaKa-
ta nepuBatnzoBad NPR/PEG peareHcom u CHUMJbEH Ha BUAJBUBOj CBETIOCTH (A) U U3II0KEH
VB 3panuma tanacae nyxune 365 nm (b).

A

1 e e a el 12 13

Cauka 5.1. TLC xpomamozpam mMemaHoHUX ekcmpakama Had3eMHUx 0e/108a U KopeHa 6u/baka
F. ulmaria u F. hexapetala u pegpepenmnux jedureersa - A (NPR/PEG, VIS); b (NPR/PEG, 365 nm).

1 - FUA, ekcmpakm Had3zemHoe deaa F. ulmaria; 2 - FUR, ekcmpakm kopeHa F. ulmaria; 3 - FHR, ekcmpakm
kopeHa F. hexapetala; 4 - FHA, ekcmpakm Had3emHoe deaa F. hexapetala; T1 - xuneposud (Rs~ 0.7); T2 -
cnupeo3ud (Rg~ 0.75); T3 - pymun (Ry~ 0.5).
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Ha no6ujenom TLC xpomaTtorpamy MOXKe c€ jacCHO YOuHMTH (DIIyOpecIieHTHa 30Ha
HapaHyacte 0oje, Ha R¢ BpeqnocTu ox mpudamwkHo 0.7, Koja oAroBapa Xurnepo3uay (KBepiie-
TuH-3-O-ranakro3u, T1) Koja ce MOXKe BUIETH CaMO JOII KOJ €KCTpaKTa Haa3eMHor nena F.
hexapetala (4). Mehytum, apyro pedepeHTHO jequmbeme, pyTHH (KBepUETHH-3-O-pyTHHO-
3un, T3) mpucyran je y HE3HAaTHO] KOJMYMHU CaMO y EKCTpakTUMa Haja3eMHor jaena F.
ulmaria (1). OcHoBHU cTaHmapa 3a uaeHTHU(HKanKjy Ousbaka u3 poaa Filipendula, criupeo-
3up (kBepuetuH-4’-0-riryko3u, T2) uneHTudukoBaH je y Haa3eMHHUM JIelIoBUMa 00¢ OnJbKe
Ka0 HBUXOB INIaBHU KOHCTUTYEHT. CIIUPEo3u1 ce Ha XpOMaTorpaMy MOXKE YOUUTH Kao TUiaBa
¢ryopeclieHTHa 30Ha M3HA]] 30HE XUIIEPO3Ua U, Ha OCHOBY HHTEH3UTETA 00je, MOXke ce pehn
na je FHA ekcTpakT Hemro 6oraTuju OBUM jeIubemheM Y onHocy Ha FUA.

Ocum TOra, Ha XpomaTorpaMmy ce KOJ eKCTpakaTa HaJ3e€MHHUX JielloBa 00e Ouipke
MOTYy YOUYHTH JIOJIaTHE IIaBe (PIyopecleHTHE 30He Y BUIIMM HUBOMMa Rf BpemHoCTH, KoOje
HajBEpOBAaTHHU]E OTHYIY 0/ (PEHOTHHUX KUceTrHa. HujemHo TecTupano peepeHTHO jeTUbCHhEe
HUje WICHTU(UKOBAHO y EKCTPaKTUMa KopeHa o0e ombke (2 u 3).

Crangapauzanuja ucnutuBaHux ekcrpakata npumeHoM HPTLC xpomartorpadcke
aHallM3e OTKpPHWJIA je MPUCYCTBO JOAATHUX (DEHOJIHUX jeIUIbEHha y EKCTPAKTHUMA HaJ3EMHUX
nenoBa 0obe owmibke. [Topen crupeosuaa (4), xuneposuna (1) u pyruna (2), 3a xpoMaTtorpa-
bujy cy ynorpebsbenu jour u anurenud (3), kBepierud (5) u uzokseprurpun (6). HPTLC
XpoMaTorpaMu, CHUMJbEHH Ha BUJbUBO] cBeTI0CTH (A) 1 nmoa YB 3pannma tanacue qyxuHe
366 nm (b), npuxazanu cy Ha Cruyu 5.2.

VY ekctpakty HamsemHor aena F. ulmaria HPTLC awnamu3om, mopen pyTHHa u
CIUPEO3n/a, JETEKTOBAHO j€é U MPUCYCTBO M30KBepUUTpUHA. Cupeo3n] je uAeHTU(PUKOBaH
M Kao CacTaBHM JICO eKCTpakTa HajazeMHor jaena F. hexapetala, a mopen oBor jenumema FHA
eKCTPAKT CaJlp’Ku XUIEpO3ua, KBEpLETUH M M30KBepUMTpHH. [lopen Tora, y ekcrpakruma
Ha/I3eMHHUX JIeJIoBa 00e OMJbKe M3HOBa Cy yO4yeHe IUIaBe (hIyopeclieHTHE 30He (PeHOIHUX
KHCEJIMHA KOje Cy 3HATHO M3paKeHHUje y eKCTpakTy HaazeMHor nena F. hexapetala. Kao mro
je Ouo cimy4aj mpu NMPETXOJHO] CTaHAApAM3ALUjU, Y eKCTpaKTUMa KopeHa o0e OMJbKe HHje
uaeHTUQUKOBaHa HUjeqHa KopuinheHa pedepeHTHa KOMIIOHEHTa, ¢ THM Jia Cy U KOJ HUX
MIPUCYTHE TJ1aBe (PIIyOPECIIEHTHE 30HE, IITO C€ HUj€ BUICIO Y MIPETXOIHO] aHATU3H.
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— GpoHT

— cTapT

¢dpoHT

cTapT

FUA FUR

Cauka 5.2. HPTLC npogpuau memaroaHux ekcmpakama F. ulmaria (FUA u FUR) u F. hexapetala
(FHA u FHR), kao u pegpepenmnux jedureersa (1-6).

1 - xuneposud (Ry~ 0.55), 2 - pymun (Ry ~ 0.37), 3 — anueenuH (Ry ~ 0.95), 4 - cnupeo3ud (R~ 0.6), 5 -
keepyemuH (Rg~ 0.92), 6 - usokeepyumput (Re~ 0.57). A - NPR/PEG sudbusa ceemsaocm, 5 - NPR/PEG 366
nm.
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5.3. HPLC ana/mm3a ekcrpakata 6usbaka F. ulmaria v F. hexapetala

Teuna xpomarorpaduja Bucokux nepdopmancu (HPLC) npumemena je 3a aHamu3u-
pame XeMHJCKOT cacTaBa M KBaHTU(UKAIU]Y TOjeAMHNX (DEHOTHHUX jeUbemha NPUCYTHUX Y
HCIMTHBAaHUM eKcTpakTuMma Ousbaka F. ulmaria u F. hexapetala. 3a HPLC anamu3y kao
CTaHIapau cy kopuirheHa 4rcta QeHOTHA jeANbEekha Koja Cy MIACHTU(HUKOBAaHA HA OCHOBY
nerekuuje pazaBojenux nukosa Ha 280 u 320 M. Jenumema Cy y eKCTpakTUMa WACHTU(H-
KOBaHa Ha ocHOBY nopehema ancoprmuonux UV-VIS criektapa cTaHmapIHuX jeAnmbEmba, Kao
U BHUXOBUX PETEHIMOHMX BpeMeHa. Kako OW yTBpAWIM NPHCYCTBO JepuBata (HEeHOIHHX
jenumemna y UCIMTUBaHUM ekcTpakTtuma, HPLC ananusa cnpoBezieHa je mpe U HaKOH XUAPO-
nmu3e excrpakara. Jlooujenn HPLC xpomarorpamu npe ¥ HaKOH XUApoJiH3e eKcTpakarta F.
ulmaria npukazanu cy Ha Cruyu 5.3., TOK Cy XpOMaTorpamu J0OHjeHH HCTHM HAYHHOM
aHanu3e ekcrpakata F. hexapetala mpukaszanu wa Cruyu 5.4. Pesynrath KBaHTUTATHBHOT
onpehuBama (HEHOTHUX jeUHbCHA UICHTU()UKOBAHUX y MCIIUTUBAHUM EKCTPAKTHMa ITIpe U
HAKOH XUJpoJu3e Nnpukasanu cy y Tabeau 5.2.

VY ekctpakty HagzemHor gena F. ulmaria (FUA) uaentidukoBano je net GeHOIHUX
jenumema, o1 yKynHo 11 xopunthenux y ananusu. To cy: ranHa KuceanHa, KaTEXUH, eMuKa-
TexuH, pyTuH U crupeosun (Cruxa 5.3. A). Y excrpakty kopena F. ulmaria (FUR) ox cBux
peepeHTHHX KOMITIOHEHTH NMPHUCYTHA Cy caMo JiBa (paBoHOM]A, OAHOCHO (hi1aBaH-3-0J1a, U
TO KatexuH u enukarexud (Cruka 5.3. b). Hakon xuaponuse ekcrpakara F. ulmaria (Cruxe
5.3. B, I), rayHa KuceNnHa JICTEKTOBaHa je, He caMo y xuapoiu3oBaHoM FUA ekcrpakty, Beh
u y xunponmszoBaHom FUR. Takohe, y 06a excTpakTa 3abefexeHo0 je IPUCYCTBO €IaruHCKe
kucenuHe u karexuHa. FUA je, HakoH xuzapoinuse rie cy pasrpalheHu (iaaBOHOUIHU TIIMKO-
3UIM CIIUPEO3U/I U PYTHH, CAAPIKa0 MpocTe (praBOHOMIE KBEPLUETHH U KeMII(epoI.

Hlect (eHOMHUX jennbEHa j€ AETEKTOBAHO Y eKCTPAKTy Ha/J3eMHOr jaena ousbke F.
hexapetala (FHA): ranmHa u enarvHCKa KHCENHMHA, CMHUKATEXWH, XUICPO3U, CIHUPEO3Ua U
kBepuerud (Cruka 5.4. A). Y nopeljemy ca excrpaktoMm HaazemHor nena F. ulmaria (FUA),
(deHoIHa jeAubema Koja Cy UIEHTU(PHKOBAaHA Yy eKCTpaKTHMa 00e OMJbKe Cy rajHa KucelnHa,
eMUKATeXUH U CIUpeo3u, (JIaBOHOWIHM TIMKO3U KOJU je KapaKTepUCTU4YaH 3a OUJbKE U3
pona Filipendula Mill. ¥V ekcrpakty kopena F. hexapetala (FHR) je unentudukosano, kao u
koa FUR, camo 1Ba jenumema, karexun u enukatexud (Cruka 5.4. b). C apyre crpane, y
xuaponm3oaHoM FHA ekcrpakty (Cruxa 5.4. B), nope/ rajiHe KUCEIHHE, CMUKATCXUHA U
eJIaTMHCKE KHUCENIMHE, WACHTU(HUKOBaHA Cy joul JBa (EHONHA jelumema — KaeuHcka
KHCeNMHA U KeMIdepos, KOjux Huje OWiIo y MmodyeTHOM oOyuKy ekcrpakrta. [lopex Tora, y
XHPOJIM30BaHOM eKCTpakTy kopeHa F. hexapetala 3abenexxeHo je mpucycTBo Tpu QeHomHe
KHCENTMHE: TajiHe, elarnHCKe W BaHWIUHCKe kucenune (Ciauka 5.4. I'). IlpucyctBo ranHe u
eJIATMHCKE KUCEJMHE eBUJICHTUPaHO je U npu aHanusupawy HPLC xpomarorpama xuaposnu-
3oBaHor FUR ekctpakra, any BaHWJIMHCKA KUCENHMHA j€ UIeHTU(PUKOBAHA J€IMHO HAKOH XU-
nposnze FHR.
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Cauka 5.3. HPLC npogpuau memanosHux ekcmpakama F, ulmaria (FUA u FUR) npe (A, B) u HakoH xudpoause (B, I').
Jemexyuja je spwena Ha 280 nm. Hdenmugukayuja nukosa: 1 - 2a1Ha KuceauHa; 3 - KAMeXUH; 4 - enukamexuH; 5 — e1A2UHCKA KUCeAUHA; 7 — pymuH; 8 -
chupeosud; 9 - keepyemuH; 10 - kemngbepo.
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E hexapetala - eKCcTpakT Ha3€MHOT Jie/1a

F hexapetala - eKCTpakKT KOpeHa

Jenena KamaHuh
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Cauka 5.4. HPLC npogpuau memanosiHux ekcmpakama F. hexapetala (FHA u FHR) npe (A, b) u HakoH xudpoause (B, I').
/Jlemexyuja je spwena Ha 280 nm. Hoeumugukayuja nukosa: 1 - 2anHa kuceauHa; 2 — kageuHcka KuceauHa; 3 — KamexuH; 4 — enukamexuH; 5 - eaazuHcka KuceauHa;

6 - xuneposud; 7 - pymuH; 8 - chupeo3ud; 9 - keepyemuH; 10 — kemnepos; 11 - 6AHUAUHCKA KUCEAUHA.
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Pesynratu kBantutaruBHe HPLC ananuze caapikaja (heHOTHUX jeIUCHA Y UCITUTH -
BaHUM EKCTpaKTHUMa Ipe M HAKOH XUIPOJIM3E U3PAKEHU Cy y MUIUTpAMUMa CYICTaHIE IO
rpaMmy CyBOT ekcTpakTa (mg/g) u natu cy y Taberu 5.2. IlopehemeM pesynrata aHanmuse
eKCTpaKaTa HaJa3eMHUX JieJoBa 00€ OWJbKe, jaCHO ce yodaBa Jia je JOMHUHAHTHO (DEHOIIHO
jenumeme y 00a ciaydaja (-)-enukatexuH, y FUA 3a0enexeHa je kosmyuHa oa 39.24 mg/g
enukaTtexuHa, 10k je y FHA caapxaj oBor jenumema ckopo nymio Behu 64.36 mg/g. V
eKCTpakTUMa KopeHa o0e HUCHHTHUBaHE OWJbKe, IMOped HHUCKOI CcaJpkaja eHmHKaTexXuHa,
kBaHTH(HUKOBaHA je 3HaTHa KonwumHa (+)-katexmHa, y FUR 17.17 mg/g, a y FHR 14.44
mg/g, ma ce Moxxke pehu 1a je KaTeXuH JOMHHAHTHH ()EHON MACHTHU(HUKOBAH y KOPEHY 00€
ouspke. Takohe, mpuOimkHa KOJIMUMHA KaTeXuHa jJeTekToBaHa je 'y FUA ekctpakry (11.30
mg/g). HakoH xuaposin3e, KOHIIEHTpallkja KaTeXuHa y ekcrpaktuma F. ulmaria je 3uauajHo
cMameHa, JOoK y xuaponmu3oBaHoM FHR ekcTpakTy kaTexuH yommTe HHUje ICTEKTOBAH.
Canuna cutyanyja je Ouia ¥ ca emuKaTeXWuHOM, C THM IITO OBO jETUHCHE MOCTIE XUAPOIU3E
Huje unentugukoBano y FUA u FHR. OBu pe3ynratu yka3yjy Ha Jerpajgaiujy IHOMEHYTHX
JeIMIbeha Y KUCeITUM YCIIOBUMA U Ha MOBHILEHO] TEMIIEPATYPH.

HIto ce Tuye craHmapaHUX (EHOIHUX KHCEIMHA, TalHE U eJarMHCKe KHCEJIMHE,
rajHa KuCellMHa je KBaHTU(HKOBAHA y EKCTpakTUMa o0a HaJ3eMHa Jeja, ajlld He U Yy
eKCTpakTUMa KOpeHa, mpu ueMy y 3HaTtHO Behoj kommuumnu y FHA (6.21 mg/g), nok je
eJIaTMHCKa KucenuHa npucytHa camo y FHA, y komnuunu of 8.83 mg/g. Xuapoauszom cBUX
eKCcTpakara, CajJpraj OBE JBE KHCEIMHE C€ 3HauyajHO yBehao KOJ eKCTpakaTa HaJ3eMHUX
nenoBa o0e ouibke, rae cy one Beh uaentudukonane. Takolhe, kBaHTH(HKOBaHA j€ U U3BECHA
KOJIMYMHA OBUX KHCEIMHA y eKCTpPaKTUMa KopeHa o0e Ouibke. BUTHO je HaroMeHyTH | Ja je
cajip:kaj eJaruHCKE KUCEJIMHE Y eKCTPAaKTHMa, Y KOjUMa OHa HUje HUJEHTHU(UKOBaHA Ipe
xuaponuse (FUA, FUR u FHR), mocne xuaponuze 6uo nmpunnyHo BHCOK. OBH pe3ynTaTu
MOTry OMTH 00jallIbeH: TPHCYCTBOM XHIPOIN3a0MITHUX TaHWHA (eJarMTaHUHA U TaJOTaHHHA)
y UCIIUTUBAHUM EKCTPAKTUMa, KOJU y CBOJUM CTPYKTypama cajpie BeJHMKH Opoj ocTaTaka
oBe JIBe (DeHOJIHE KUCENUHE, JISTMMUYHO WM MOTIYHO €CTepU(PUKOBAHUX Ca XUIPOKCUIHUM
rpynama yribeHux xujapara. /lonatHe geHosiHe KucenuHe UAeHTU(UKOBAHE Cy Y TOjJeMHUM
Xuaponu3zatuMa ekcrpakara. llpucyctBo kadewHcke kucenune 3adenexeno je y FHA
eKCTpakTy y koauuuHu 8.30 mg/g, mTo yKa3yje Ha MPUCYCTBO HEKUX JIepUBaTa OBE KUCEIHHE
y OCHOBHOM 00JIMKY moMeHyTor ekcrpakTa. Takohe, y FHR excrpakTty nerektoBano je npu-
CyCTBO BaHWJIMHCKE KucenuHe (3.28 mg/g), mTo je jacaH 3HaK MPHUCYCTBA HEKHX HhHEHUX
JiepuBaTa y HEXUPOJIM30BaHOM OOJIMKY OBOT €KCTPAKTa.

VY eKkcTpakTuMa HaJ3eMHHUX JIeJIoBa MCIUTHBAHUX OWJbaKka KBAHTU(HUKOBAHU CYy
(1aBOHOMAHM TIMKO3MIM, XMIIEPO3U[], PYTHMH M CHUPEO3U], KOju ce, Kao mTo je Beh u
MIOMEHYTO, KOPHUCTE 3a CTaHIapAM3alujy ekcTpakara Ouspaka u3 pona Filipendula. Camo y
FUA excrpakty 3a0enexeHo je mpucycTBo 6.22 mg/g pyruna, y FHA je merekToBaH Xurmepo-
3ux (14.87 mg/g), nok je y 00a ekcTpakTa MpUCyTaH CIUPEO3UI, U TO y TIpeko 3.5 myta Behoj
konmuuuHu y FHA excrpakrty (21.80 mg/g) y onrocy Ha FUA (5.94 mg/g).
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Tabena 5.2. ®eHonna jedurera (mg/g) keanmugukosana HPLC memodom y MemAHOAHUM eKcmpakmumad Had3emHoz deaa u KopeHa 6usbaka F.
ulmaria u F. hexapetala npe u HaKoH Xudpou3se @

®eHoHa jedurberba

ExctpakT F. ulmaria

EkctpakTu F. hexapetala

IIpe xudpoause HakoH xudposause IIpe xudpoausze HakoH xudpoause
FUA FUR FUA FUR FHA FHR FHA FHR
1°  Tamma kucenuna 0.74 £ 0.003 -° 7.02 +0.031 3.05+0.024 6.21 + 0.08 — 1246 +£0.03 0.44+0.01
2  Kadeuncka kucemuna — — — — — — 8.30 £ 0.02 -
3  (+)-Karexun 11.30 £ 0.106 17.17 £ 0.098 4.15+0.016 2.50 £0.013 - 14.44 +£0.12 - -
4 (-)-Enukarexun 39.24 £ 0.141 3.12+0.014 — 2.83+0.011 64.36+0.11 0.86+0.06 30.75+0.08 -
5  Enaruncka KuceiauHa - - 8.87 £0.025 12.16 £ 0.037 8.83+0.04 - 14.20+0.07  4.59 £0.06
6  Xwumeposun — — — — 14.87 £ 0.05 — — —
7 Pyrun 6.22 £ 0.032 — — — — — — —
8  Cmupeosun 5.94 £ 0.027 - - - 21.80 £ 0.02 - - -
9 Ksepuerun - - 15.49 £ 0.074 - 4.49 +0.03 - 42.15+0.05 -
10 Kemmndepon - - 1.24 £ 0.009 - - - 7.06 £0.03 -
1 Banunnncka . _ . _ _ — - 3.28+0.04
KHCEJIMHA

? — KonuenTpanuja GeHONHUX jenbeba M3PAKEHa je Y MUJIMIPaMUMa I10 Ipamy CyBOT eKcTpakTa (mg/g).

® _ Hymepanuuja peepentaor dpeHonHor jenumera sta HPLC xpomaTorpaMuma.

® — HHUje UACHTU(PUKOBAHO;

Pesynratu cy u3paxkeHu Kao cpelrba BPeAHOCT TpH He3aBucHa Mepera + C.J1. (n = 3).
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Kaxko je O6poj ¢haBOHOMIHHMX TJIMKO3WA jaKO BEIMKH, TO j¢ M MOTYhHOCT HHXOBE
nuaeHTu(UKaIje Ha OCHOBY pe(epeHTHHX jeaueha 3HayajHO cMmameHa. M3 Tor pasiora,
Hajuenthe ce BpIIM XHAPOJIM3a OMJBHOT MaTepHjasia, MPU YeMy MOMEHyTa Tpyna (HEeHOTHUX
jenumema Takohe xuaponusyje najyhu mehepau ocratak ¥ (prIaBOHOUIHU arJIMKOH, KOJU Ce
JaJbe JeJHOCTaBHU]jE MOKe KBaHTHU(HKOBaTH. DIaBOHOMIN KBAaHTH(PHKOBAHU y EKCTPAKTUMA
HA/I3eMHHUX JIeI0oBa 00e OMJbKe HAaKOH XUAPOJM3€e Cy KBepLeTHH 1 kemrdepoi. Ksepuerun je
UICHTH(PHUKOBAH U y MOYETHOM (Hexuaposm3oBaHoMm) oonmuky FHA excrtpakra (4.49 mg/g),
M Y XHIPOJIM3aTy OBOT €KCTPaKTa CaApiKaj KBEPIIETHHA je 3HadajHo mopacTao (42.15 mg/g).
Y FUA mnpe xuapoiiM3e KBEpIETHH HHUje OMO MpUCyTaH Yy KOJIMYMHH Koja OuM ce morja
JIETEeKTOBATH, aJldi HAKOH OBOT TOCTYIKa JIETEKTOBaHA je 3HauajHa KOJWYHHA OBOT (IIaBo-
nonna (15.49 mg/g). IloBehan canprkaj KBepiieTHHA HAKOH XUAPOJIN3E EKCTPAKTU AYTY]Y, IPe
CBera, XHIPOJIM3HUpamy MPHUCYTHUX (IIABOHOMIHUX TIUKO3MAA JepuBaTa KBEpLETHHA:
xurneposuaa (kBepuetnn-3-O-ranakro3un), pyruHa (kBepueTHH-3-O-pyTHHO3UI) U CIIUPEO-
suna (kBepuetuH-4'-O-rimykosun). [lopehemem KonuumHe KBEpIETHHA Y XHIPOIU30BAHUM
eKCTPaKTUMa M KOJIMYMHE OBa TPH TJIMKO3U/Ia KBEPLETHHA TPe XHUIPOIN3€e, €BUICHTHO je aa
je caapikaj KBepleTHHA y MOOWjeHUM XUAPOJIM3aTUMa MHOTO BehM HEero ykymHa KOJUYHMHA
JETEeKTOBaHUX (DIABOHOMIHMX INIHMKO3MAa. TO Jajbe BOAU A0 3aKJbydKa J1a Y UCIUTHBAHUM
eKCTpaKTHUMa HaJ[3eMHHX JeNIoBa MOCTOjH jOII JeprBaTa KBEPIETUHA KOJU HUCY UACHTH(U-
koBaHu oBoM HPLC anamuzom. KBantudukoBame ¢aBoHonaa kemmdeposia y XuIpoan3a-
tMa exctpakara FUA (1.24 mg/g) u FHA (7.06 mg/g) takohe maanLIMpa NPUCYCTBO HEKUX
nepuBaTa Kemrdeposa y OCHOBHUM OOJIMIIMMAa €KCTpaKaTa HaA3eMHHUX JeJIoBa 00€ OUJbKE.

5.4. LC-MS aHaiu3a eKcTpakaTa 6usbaka F. ulmaria v F. hexapetala

VY nusby mITO Npeur3HUjer yTBphrBama XEMHUJCKOI cacTaBa METAHOIHHMX €KCTpakaTa
owpaka F. ulmaria u F. hexapetala, npumemena je LC-MS ananu3a. 3a HCITUTHBAKE MTPHUCY-
cTBa (eHONHUX jenumerma y ekctpaktuma F. ulmaria (FUA u FUR) kopunihena je UHPLC-
DAD-MS" Texnuka, J0K je 3a uMcHMTHBame ekctpakara F. hexapetala (FHA u FHR)
ynotpedsbena UHPLC-DAD-HRMS Ttexuuka ([locraewe 4.4.2.). IlukoBu (EeHONIHUX
Jjenvmbena Ha JOOMjeHUM XpoMaTorpaMMMa CBUX MCHHMTHBAHUX €KCTpakaTa cy WIAEHTU(UKO-
BaHU HAa OCHOBY AyTCHTUYHHX pe(EpEeHTHHX jeINEHha WU KOpUIIhemeM JHTEepaTypHUX
mojiaTaka, mpuMeHoM codTBepa 3a aHanu3y mojgataka Thermo Xcalibur version 2.2. (Thermo
Fisher Scientific Inc., Bpemen, Hemauka). [ToMeHyTH uTepaTypHH MOJAIM CYy 3aCHOBAaHU Ha
Xpomarorpad)cKuM aHajM3aMma, Kako CBake WCIUTHUBAaHE OWMJbKE MOjeTUHAYHO, TaKO W Ha
Hay4YHO MyOJIMKOBaHUM aHallM3aMa XEeMHJCKOT cacTaBa APYruX OMJBHUX BpCTa U3 poja
Filipendula, kao n Ha XpoMarorpadckum mapamerprMa caMux (HEHOIHUX jenumbema. Kako je
merononoruja LC-MS ananm3ze ekcrpakara Owia HemTo apyraddja 3a F. ulmaria excrpakre
y OAHOCy Ha ekcrpakre Owibke F. hexapetala, To cy m pesynratm OBUX HCIHTHBama
MIPE3EHTOBAHNU y OfBOjeHUM Tabenama (Taberne 5.3. u 5.4.) u XpomarorpamMu Cy JaTH Ha
3aceOHuM ciukama (Cruxe 5.5., 5.6. u 5.7.).
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Pesynratu ananutuuke KapakTepusanuje (EHOIHHX jeAHmCHa y eKcTpakTuma F.
ulmaria (FUA u FUR) natu cy y Ta6enu 5.3., nok cy LC-MS xpomarorpamu mpeacTaBJbeHN
Ha Cnuyu 5.5. UHPLC-DAD-MS" ananusa omoryhuna je uaeHtudukauujy ykymHo 49
jenumema y ekcrpaktuma F. ulmaria, Ouno HenBocmucieHo y nopehemy ca ayTeHTHYHHM
pedepeHTHUM cTaHAapauMa, 6uo ycaoBHo nopehemem MS" pparMeHTallMOHUX KapakTepu-
CTHKA je[NbCHha ca MoJanuMa u3 aureparype. JloOujeHu pe3ynTaTu ykasyjy Ha IPUCYCTBO
TpU TJaBHE rpyne (EeHOTHHX KOHCTUTyeHara y ucnutuBaHuUM ekcrpaktuma FUA u FUR:
MIPOAHTOLMjaHUIUHA, XUAPOIN3a0UITHUX TaHUHA U (PJIAaBOHOUA.

VYTBpheHo je nmpUCyCTBO BEIMKOI Opoja pasjiMuMTUX JUMeEpa, TpUMepa U TeTpaMmepa
IPOLMjaHUIMHA, KA0 ¥ TJIOWJIOBAHUX MPOLMjaHUIMHA, KAKO Y €KCTPAKTY KOpEHa, Tako U y
ekcTpakTy HajzemHor nena F. ulmaria. Mako je npucyctBo BehuHe A€TEKTOBaHHX IPOLH-
jaHWJMHA OTPAaHUYEHO CaMO Ha jelaH OWJbHU opraH (HIp. jemumema 7, 16, 20, 22 u 25 cy
Ousa MprCyTHA camo y HajzeMmHoMm aeny F. ulmaria, a mpucyctBo jenumema 8, 9, 11, 12 u 13
3abenexxeHo je camo y kopeny F. ulmaria), jenumema 5 ((ermu)karexuH-(emmu)KaTeXuH-
(emmm)kaTtexun) u 23 ((emn)KaTexXUH-(ETM)KaTEXUH-TAJIAT) CYy JETEKTOBAHA W y HAI3E€MHOM
neny u y kopery F. ulmaria. IMpunmukom LC-MS ananuse ekcrpakata F. ulmaria, mopen
MPOLMjaHUIMHA KOJU CE€ YTJIaBHOM CacToje O] MoJjequHuIla (€1 )KaTeXuHa, JeTeKTOBAHO je
U MPHUCYCTBO CepUje MPOLMjaHUAMHA Yy YHMJEM CacTaBy Ce€ Hajla3e OCTalu (€mu)KaTexuHa U
(emm)adzenexuna (jenumerma 7, 8, 9, 13, 16, 20 u 25) koju, mpema HaIIUM Ca3HAKHUMA U
0asupaHo Ha JMTEpPaTYpHUM NoJalMMa, joll yBeK HUCY HAeHTU(UKoBaHU y Owbim F.
ulmaria. Monomepuu karexut (3) je unentudurkoBan y FUA u FUR, nok je enukatexuH
(10) 6uo mpucyran camo y FUA, a (emmn)adsenexun Huje aeTekroBaH. Takohe, y HCIUTH-
BaHUM EKCTPAKTHMa JETEKTOBAH j€é W MIMPOK CIIEKTap XHUIPOIM3a0MIIHUX TaHWHA KOjU Ce
cacTtoje o]l OocTaraka rajaouiaoBaHux Xxekcaxuapokcu-audenusn (HHDP) xekcosza. Behuna
oBUX jenumema je mpucytHa y FUA ekcrpakry (4, 17, 21, 29, 38, 40, 45 u 49). Ilpu
TymMadewy pesyirara nobujennx LC-MS anammzom ekcrpakara F. ulmaria, uaentuduko-
BaHO j€ M HEKOJMKO XUAPOIU3a0OMIHMX TaHMHA (jenumema 1, 24, 37 u 44) xoju cy Ounu
npucytHu camo y FUR ekcrpakry. EnarmHcka KucennHa HUje ETEKTOBAaHA HU y jeTHOM
ekctpakty F. ulmaria, amm Mama KOJNWYHMHA jeJME-CHA YCIOBHO HICHTH(UKOBAHOT Kao
enarnHcka kucenmHa-O-nienro3usn (30) 6una je npucytHa y FUR ekcrpakry.

Ocum kBeprutpuHa (47), kKoju je neTekroBaH y obOa oprana Owsbke F. ulmaria,
MPUCYCTBO (J1aBOHOUAA OrpaHUyeHo je uckibyunBo Ha FUA ekcrpaxt. ['maBHu (raBoHOUIM
u (naBoHOMIHH rMKo3uau npucytHn y FUA Owmm cy kBepuetun xekcyporuu (34, 35),
cimpeo3un (46) u xBepuutpun (47). Ilopen HaBeneHux jenumema, y FUA je 3abenexeHo
MIPUCYCTBO (pJIABOHOUIHUX TIIMKO3U/a KOjU MPEJICTaBIbajy IepUBaTe KBEpPLETHHA, H TO XHUIIe-
posuna (33), pyruna (36) u usokseprurpuna (39), kao u xekcosuaa kemmdepoia (48).

[Topen oBe Tpu ri1aBHE rpyrne NOMUPEHOTHUX jeANBHEHA HACHTU(PUKOBAHUX Y €KCTpa-
ktuMa Omibke F. ulmaria, merekToBaHo je u jeaumerbe raynreput (19), kao jenuHu aepuBar
CAJIMLIUIIHE KHUCEJIMHE Yy OBUM EKCTpakTHMa. ['aynTepuH je OO MpHCyTaH U y HaJ3eMHOM
neny u y kopeny F. ulmaria, amu y memro Behoj konmmumnu y Hagzemuom aeny. ¥ FUR
eKCTPAKTy TayJITEPUH je JETEKTOBAH Y BP0 MaJIUM KOJHMYMHAMA.
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Cauka 5.5. LC-MS xpomamozpamu memaHoaHUx ekcmpakama Had3emHoz deaa (FUA - naaso) u kopena (FUR - ypeeHo) 6usvke F. ulmaria. Iukosu cy
udeHmMu@uKko8aHu Ha OCHOBY aQymeHMuUYHUX pedpepeHmHuUX jeduroeroa Uau AumepamypHux nodamaka.

152



Jlokmopcka ducepmayuja Jesnena KamaHuh

Tabena 5.3. denosna jedurersa udenmugukosana y ekcmpakmuma F. ulmaria (FUA u FUR) nomohy LC-DAD-MS" auaause. Iukosu cy
udeHmugukosaHu nopehersem ca pedpepeHMHUM jedurserbuma® uau 6asupaHo Ha Kopuwhersy fumepamypHux nodamakas

Bpoj Jemumeme FUA FUR ESI-full MS- MS? pparmenTH (m/z)® DAD Amax (nm)r  Pedepenna 3a
Rt Rt (m/z) uJleHTUUKALIH]YA
(min) (min)
1 HHDP-ranoun-xexco3a ° H.0. 3.62 633.2 615 (7) 481 (2) 463 (1) 421 196 (100) 223  Bijttebier et al. (2016)*®
(1) 331 (1) 301 (100) 275 (5)  (80) 280 (20)
2 (erm)kaTexuH- 451 459 577.3 559 (20) 451 (45) 425 (100) 197 (100) 222  Piccinelli et al. (2016)**
(enmn)kaTexun ° 407 (50) 299 (10) 289 (25)  (75) 282 (15) Bijttebier et al. (2016)>®
310 (10)
3 KaTeXHH * 4.70 4.60 289.1 245 (100) 321 (10) 205 (40) 196 (100) 222 pedepeHTHO jeHibeHhe
179 (15) (60) 281 (10) Bijttebier et al. (2016)>®
4 muranont-HHDP-xexcosa ©  4.89 1.0. 785.2 633 (30) 615 (15) 483 (75) 223 (100) 281  Barros et al. (2013)%
419 (15) 331 (7) 301 (100)  (35)
275 (15) 249 (12)

5 (ermm)KaTexuH- 5.50 5.55 865.3 847 (20) 739 (60) 713 (30) 196 (100) 220 Piccinelli et al. (2016)%*
(erm)KaTexHH- 695 (100) 587 (20) 577 (60)  (80) 282 (12) Bijttebier et al. (2016)®
(erm)karexun ° 575 (30) 451 (15) 449 (15)

425 (20) 407 (25) 287 (20)

6 (ermm)KaTexuH- 6.68 1.0. 577.3 559 (15) 451 (50) 425 (100) 223 (100) 287  Piccinelli et al. (2016)***

(erm)karexun ° 407 (47) 299 (7) 289 (25) (35) 314 (40) Bijttebier et al. (2016)*®
287 (10)

7 (emmn)ad3enexun- 7.10 H.0. 561.3 543 (85) 435 (95) 425 (25) 197 (100) 222  De Souza et al. (2008)*"*

(emm)xarexun ° 407 (25) 381 (7) 329 (7) 289  (80) 282 (15)
(100)271 (20) 245 (5) 203
1)

8 (emm)adh3enexun- H.0. 7.26 561.3 543 (855) 435 (100) 425 (25) 197 (100) 220 De Souza et al. (2008)%*

(emm)karexun ° 407 (25) 381 (7) 329 (7) 289  (80) 282 (15)

(90) 271 (20) 245 (5) 203 (1)
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10

11

12

13

14

15

(emmu)karexuH-
(emm)adzenexun-
(emm)kaTexun °

EMUKATEXUH *

(emm)KaTexuH-
(emm)KaTexuH-
(emm)KaTexuH-
(erm)karexun °

(emm)KaTexuH-
(emm)KaTeXMH-
(erm)karexun °

(enm)adhzenexuH-
(emm)KaTexuH-
(erw)kaTexuH

nuranomt-HHDP-xekcoza °

(emm)kaTeXwH-
(emmm)KaTexwH-
(emm)karexu °

H.O.

8.45

H.O.

H.O.

H.O.

9.04

H.O.

7.79

H.O.

8.50

8.66

8.75

H.O.

9.35

849.3

289.1

1153.4

865.4

849.3

785.2

865.4

831 (35) 723 (75) 697 (15)
679 (50) 561 (55) 559 (100)
543 (10) 541 (10) 517 (10)
433 (15) 413 (10) 407 (20)
289 (15) 271 (10) 245 (5)

271 (5) 245 (100) 231 (10);
205 (35) 179 (15)

1135 (50) 1027 (65) 1001
(45) 983 (100) 965 (15) 907
(30) 865 (80) 863 (65) 739
(45) 701 (30) 577 (25) 575
(20) 449 (20) 407 (15)

847 (15) 739 (75) 713 (20)
695 (100) 587 (5) 577 (35)
575 (20) 451 (5) 425 (5) 423
(10) 407 (20) 405 (7) 287
(20)

831 (30) 723 (100) 697 (30)
695 (30) 679 (10) 577 (90)
571 (30) 559 (80) 541 (5)
517 (5) 451 (20) 433 (15)
425 (20) 407 (15) 3987 (10)
379 (5) 289 (10) 287 (10)
245 (2)

633 (30) 615 (15) 483 (75)
419 (15) 313 (15) 301 (100)
275 (15) 249 (15)

847 (15) 739 (40) 713 (15)
695 (100) 587 (15) 577 (35)
575 (20) 573 (10) 451 (10)
449 (12) 425 (12) 423 (10)
407 (10) 405 (7) 289 (2) 287

220 (100) 277
(10)

197 (100) 223
(60) 281 (10)

201 (80) 220
(100) 280 (10)

220 (100) 280
(10)

220 (100) 280
(10)

223 (100) 278
(30)

220 (100) 280
(15)

Jenena KamaHuh

De Souza et al. (2008)%*

pedepeHTHO jeTUbCHE
Bijttebier et al. (2016)®

Piccinelli et al. (2016)*"3
Bijttebier et al. (2016)>®

Piccinelli et al. (2016)°**

Dias et al. (2015)*"

Barros et al. (2013)%
Bijttebier et al. (2016)>®

Piccinelli et al. (2016) **°
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(10)
16 (emm)ah3enexus- 9.44 1.0. 561.2 543 (97) 435 (100) 425 (20) 223 (100) 279  De Souza et al. (2008)**
(erm)kaTexun 407 (20) 381 (5) 329 (7) 289  (10) Dias et al. (2015)*"°
(85)271 (15)
17 pyrosun b° 10.49 H.0. 953.2 909 (100) 883 (1) 785 (5) na. (y Bijttebier et al. (2016)®
TparoBuMa)

18  (emm)kaTexuH- 1.0. 10.87 1017.3 999 (35) 891 (30) 865 (35) 220 (100) 270  Piccinelli et al. (2016)**

(erm)KaTexHH- 847 (50) 829 (15) 739 (20)  (20)

(emu)KaTexuH-ranar ° 729 (100) 727 (20) 695 (25)
677 (20) 603 (10) 577 (15)
575 (25) 559 (15) 543 (10)
525 (7) 439 (7) 407 (10) 287
3

19  raymrepun° 11.0 11.0 491 [M-H+FA] 445 (10) 293 (100) 197 (100) 228  Bijttebier et al. (2016)*®
(60) 288 (10)

20  (erm)adsenexuH- 11.29 1.0. 833.4 815 (10) 707 (50) 561 (50) 223 (100) 284  De Souza et al. (2008)*"*
(emm)adh3enexun- 543 (100) 435 (7) 289 (15)  (15) 313 (10 sh) Dias et al. (2015)*"
(erm)Karexun 271 (10)

21  mwuramomn-HHDP-xekcoza ®  12.11 H.0. 785.3 633 (5) 615 (35) 483 (15) 223 (100) 301  Barros et al. (2013)%

419 (35) 301 (100) 275 (25)  (20) 327 (25)
249 (30)

22  (enm)KaTexuH- 12.77 H.0. 729.2 577 (100) 559 (45) 425 (25) 223 (100) 279  Piccinelli et al .(2016)***
(emm)kaTexuH-ranar ° 407 (35) 289 (5) 287 (7) (15) Bijttebier et al. (2016)>®

23 (enm)kaTexuH- 13.23  13.36 729.2 577 (100) 559 (40) 451 (5)  223(100) 285  Piccinelli et al. (2016)***
(erm)KaTexuH-Tamar 449 (7) 425 (25) 407 (40) (15) 300 (10)

289 (2) 287 (5)

24 ranoun-ouc-HHDP- H.O. 14.24 935.2 783 (2) 765 (2) 633 (100) 223 (100) 281sh  Garcia-Villalba et al.

xexcosa ° 463 (5) 301 (30) (10) (2015)*°
Bijttebier et al. (2016)*®

25  (erm)ad3ernexus- 15.65 H.0. 833.4 815 (20) 707 (55) 561 (50)  n.a. (y De Souza et al. (2008)%*

(erm)ady3enexnn- 543 (100) 435 (10) 289 (20) Dias et al. (2015)*"
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(erm)Karexun

26 (emm)kaTexuH-
(enm)kaTeXuH-
(erm)KaTexuH-Tamar

27 (erm)kaTexuH-
(emm)KaTexuH-ranar

28 (emm)kaTexuH-
(emm)KaTexuH-
(erm)Karexun

29 tpuranonn-HHDP-xekco3a
6

30 eJTaruHCKa KucennHa-O-
TIEHTO3U

31 (enm)adzenexuH-
(erm)KaTexuH-ramar

32 (enm)adzenexuH-
(erm)KaTexuH-ranar °

33 XHIeposuj

H.O. 16.79
H.O. 17.29
H.O. 17.43
18.76 H.O.
H.O. 19.02
H.O. 19.13
H.O. 19.61
20.40 H.O.

1017.3

729.3

865.2

937.3

433.3

713.2

713.2

463.2

271 (5)

999 (70) 891 (80) 865 (20)
847 (100) 829 (10) 771 (5)
739 (20) 729 (35) 727 (5)
695 (40) 677 (35) 603 (5)
577 (10) 575 (15) 559 (10)
557 (15) 543 (5) 525 (3) 449
(10) 439 (5) 407 (5) 387 (5)

603 (10) 577 (100) 559 (30)
451 (10) 425 (20) 407 (40)
289 (5) 287 (7) 269 (1)

847 (5) 779 (7) 739 (65) 713
(65) 695 (100) 587 (65) 577
(25) 561 (45) 543 (50) 525
(15) 451 (35) 435 (5) 425
(50) 407 (40) 299 (5) 289 (2)
287 (5)

893 (15) 785 (35) 767 (100)
741 (45) 465 (60) 419 (20)
313 (10) 301(70)

301 (100) 271 (5); 253 (2)
227 (1)

587 (10) 561 (70) 543 (100)
525 (10) 435 (5) 423 (25)
391 (5) 289 (3) 271 (2)

587 (10) 561 (65) 543 (100)
525 (5) 435 (5) 423 (25) 391
(7) 289 (7) 271 (2)

301 (100)

TparoBuMa)

H.a. (y
TparoBUMa)

223 (100) 279
®)

224 (100) 277
®)

222 (100) 271
(40) 366 (5)

223 (100) 258
sh (30) 362 (5)

223 (100) 279
(15)

224 (100) 280
)

223 (100) 270
(15) 355 (10)

Jenena KamaHuh

Piccinelli et al. (2016)°**

Piccinelli et al. (2016)°**

Piccinelli et al. (2016)°**

Barros et al. (2013)%
Bijttebier et al. (2016)>®

Garcia-Villalba et al.
(2015)%®

De Souza et al. (2008)%*

De Souza et al. (2008)%*

pedepeHTHO jeTHbCHE
Bijttebier et al. (2016)*®
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34

35

36

37

38

39

40

41

42

43

44

kBepueTHH-O-xekcypoHus °

(MuKBeTMaHUH?)

kBepueTHH-O-xekcypoHus °

pyTuH *
rangomin-ouc-HHDP-
xekco3a °

pyrosun A °

W30KBEPIUTPHH

JIMMEPHU eJTarUTaHuH
(pyrozusn E?) °

KkBepleTHH-O-1eHT031 T o
KBEPIICTUH-TAJIOWI-XEKC03a
6
KBEPIICTUH-TAJIOWI-XEKC03a
6

JIMMEPHU eJTaruTaHuH
(aprumonun?) °

20.74

21.23

21.49

H.O.

21.55

21.55

22.26

23.04

24.00

24.60

H.O.

H.O.

H.O.

H.O.

21.51

H.O.

H.O.

H.O.

H.O.

H.O.

H.O.

26.09

477.1

477.1

609.2
935.2
1105.3

463.3

860.4 [M-2H]%;
1721.3 [M-H]

433.3
615.3
615.3

934.6 [M-2H]*;
1869.3 [M-HJ

301 (100)

301 (100)

301 (100)

917 (5) 633 (100) 463 (5)
301 (45)

1061 (100) 937 (5) 935 (10)
917 (3)

301 (100)

937 (65) 917 (80) 909 (25)
891 (5) 785 (100) 775 (30)
765 (55) 699 (15) 605 (7)
483 (5) 301 (5)

301 (100)

463 (5) 301 (100)

463 (5) 301 (100)

1567 (100) 1265 (25) 1085
(25) 915 (60) 897 (60) 784
(35) 633 (80) 463 (5) 301
(100)

223 (100) 258
(45) 293 (20)
353 (40)

223 (100) 258
(45) 293 (20)
353 (40)

H.a. (cMmerra)

223 (100) 280sh
(10)

H.a. (cMmerra)

H.a. (cMmerma)

223 (100) 282
(20)

H.a. (y
TparoBuma)

H.a. (y
TparoBuma)

223 (100) 268
(20) 359 (15)

224 (100) 270
(10)

Jenena KamaHuh

Barros et al. (2013)%
Bittjebier et al. (2016)>®

Barros et al. (2013)%

pedepeHTHO jeTnmbemne
Bijttebier et al. (2016)®

Garcia-Villalba et al.
(2015)%°

Bijttebier et al. (2016)®

pedepeHTHO jeTUbCHE
Bijttebier et al. (2016)®

Bijttebier et al. (2016)>®

Barros et al. (2013)%
Bijttebier et al. (2016)*®

Pukalskiené et al. (2015)%’
Bijttebier et al. (2016)>®

Pukalskiené et al. (2015)%’
Bijttebier et al. (2016)*®

Moilanen et al. (2015)*
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45

46

47

48

49

MOHOMETHII-TETPATAJIOWII-
HHDP-xekco3a (pyro3ux
A-moHoMeTHeTap?) °

cnupeosun
a
KBEPIUTPHH

KeMrdepon-xekcosus °

JUMCPHHU €lIaruTaHnuH

(pyrosmi J1?) ©

26.51

26.55

26.64

27.41

28.21

H.O.

H.O.

26.59

H.O.

H.O.

1119.2

463.2
447.3
447.2

936.4 [M-2H]*;
1873.3 [M-HJ

937 (100) 917 (75)

301 (100)

301 (100) 285 (15)

285 (100)

1061 (20) 917 (100) 860 (40)

851 (45) 767 (100) 465 (15)
301 (20)

H.a. (cMmerra)

H.a. (cMmerra)

H.a. (cMera)

336 (100) 268
(15) 369 (5)

223 (100) 279
(20)

Jenena KamaHuh

Nitta et al. (2013)%

pedepeHTHO jeTnbemne
Krasnov et al. (2006)*

pedepeHTHO jeTUbCHE
Bijttebier et al. (2016)®

Pukalskiené et al. (2015)%’
Bijttebier et al. (2016)>®

Pukalskiené et al. (2015)%
Bijttebier et al. (2016)®

? YCIOBHO UIEHTH(PHUKOBAHO HA OCHOBY Mace U JINTEPATYPHUX MOJaTaKa (hparMeHTalije, MOCTOjambe CTPYKTYPHUX H30Mepa Ce He MOXKE UCKIbYUHTH;
HEJIBOCMHCIICHO HICHTU(PHUKOBAHO KOPUIINEHEM ayTeHTUIHOT pepepeHTHOT jeNbeHha;

® PenaTuBHa 3aCTyIJBEHOCT y 3arpajiama,
" PenaTuBHA 3aCTYIUBEHOCT Y 3arpajiama;

A Hckowena cnosa — ateparypa Koja ormucyje naeHTudukanyjy jenumerna y F. ulmaria, Herckolrena ciioBa — IMTepaTypa Koja OIucyje HIeHTHDUKAIH]Y jeTHbEma ¥
ZIpyTOM OMJBPHOM MaTepHjaiy;

H.0. — HHj€ JITEKTOBAHO; H.d. — HHUj€ aHAIN3UPaAHO.
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Kako je npu LC-DAD-MS" amamusu ekcrtpakara 6usbke F. hexapetala xpomaro-
rpad)CKo pasaBajambe U HICHTU(DUKOBAKE ITMKOBA OMIIO M3y3€THO OTEXKAHO 300T MpeKIianama
MMUKOBA PA3IMYUTHX jeIMIbCHa, 3a aHanu3y oBux ekcrpakara (FHA u FHR) npumemena je
TeuHa Xpomarorpaduja ca MaceHOM cHeKkTpomerpujoM Bucoke pesonynuje (LC-DAD-
HRMS), rae je unctpyment 3a teuny xpomarorpadujy Ultimate 3000 UHPLC-DAD (Ther-
mo Scientific, bpemen, Hemauka) moBezan ca MaceHUM CIIEKTPOMETPOM BHCOKE PE30IIyIHje
QExactive HR mass spectrometer (Thermo Scientific, bpemen, Hemauka). Pamu Gosbe
MPETJICAHOCTH, TOOWjeHH XpOMAaTorpaMu 3a o0a €KCTpakTa Cy IMpHKa3aHH Ha OJIBOjeHHM
cinukama, xpomarorpaM FHA wa Cruyu 5.6. m xpomarorpam FHR na Cruyu 5.7., nox cy
octayii mapamerpu natu y Tabenu 5.4. BpojeBU KOjU C€ Y TEKCTYy OJHOCE HA HICHTH(H-
KOBaHa jemumbema y ekcrpaktuma F. hexapetala nedunuiny peaom jenumema y MOMEHYTO]
Tabenu 5.4. n natum xpomarorpamuma. [TUKOBH Cy, Ka0 M y MPETXOJHOM CIy4a]y, UICHTHU-
¢ukoBanu nopehemeM pesynrata xpomarorpadcke aHanuze ca ayTeHTHUYHUM peQepeHTHUM
jenMmbeluMa Wi je uaeHTHHKanja 6a3upaHa Ha KOpUIINEWY OCTYIIHE HAy4YHE JTUTepa-
Type TIe Cy JaTH XpoMarorpadcku MoJany 3a GeHoHA jeINbeha PUCYTHA Yy eKCTPAKTHMA
KOHKpeTHe Ousbke, Ousbaka u3 pona Filipendula wiu mojenuuadyHux (GEHOMHHUX jeUILCHA Y
HEKOM Jpyrom OMJbHOM MaTepujany. Takohe, 3a uneHTuduKaln]jy NoIu(pEHOTHUX jeIUHEHA
kopumheHe cy W 0a3e mmojaTraka JOCTYIIHE Ha HHTEPHETY, U To Hajupe ,,Metlin®
(http://www.metlin.scripps.edu/) u ,, HMDB* (http://www.hmdb.ca/).

Pesynratm LC-DAD-HRMS anamm3e mOTBpIWIM Cy MPHCYCTBO HCTHUX Tpyma
beHOMHNX jemumbea y ekcTpakTuma Omibke F. hexapetala xao mro je To Ouo ciy4aj u ca
excrpaktuma F. ulmaria. dakne, FHA u FHR ekcrpaktu caapxke TpH BelUKE Tpylie
(heHOMHUX jenumbermha, U TO (DIABOHOUAEC M HUXOBE JEpUBATE, XUAPOIM3A0MIHE TAHUHE U
MPOLMjaHUNHE Tj. KOH/IECH30BAHE TAaHUHE, ajH MOpeJ HUX HUJIECHTHU(PUKOBaHE Cy (EHOJHE
KHCEJIMHE U ’bUXOBH JIEPUBATH.

3a pasnuky on excrpakara F. ulmaria, y FHA u FHR exctpaktuma npeHTHGHKOBaHA
je caxapo3a (1), koja je U3y3eTHO 3aCTYIJbEHA Y €KCTPAKTy KOpPEHa IITO C€ MOXKE BHJIETH IO
u3pakeHoM MHTeH3uTery nuka 1 Ha Cauyu 5.7. On opraHckMx KHMcelnMHa y o0a OMibHA
opraHa uieHTU(UKOBaHA je MUMyHCcKa kucenuHa (3). [anna xucenuHa (4) Omna mpucyTHa
caMo y HaJ3eMHOM Jely JOK Cy HeHH MeTun jaepuBatd (7 m 9) uaeHtndukoBanu y oda
€KCTpaKTa, IpH YeMy Cy Y KOPEeHY MPUCYTHHU y TparoBuMa. ¥ ciydajy ekcTpakara omspke F.
hexapetala 3abemexxeHo je mnpuCycTBO JepuBaTa KadeWHCKE KHCEIHMHE Cca JIPYTUM
KHCeMHaMa WM yribeHuM xuapatuma (6, 18, 20, 22, 23, 27, 33, 34, 52 u 54), kojux HeMa y
eKCTpaKTUMa JIpyre UCIIUTUBaHE OUJbKE, a KOjU Cy OPraHMYEHH caMO Ha eKCTPAKT HaJ[3eMHOT
nena (FHA). IlpucycTBo jom jenHe heHONHE KUCETHHE, KOja je 0]l U3y3eTHOT 3Havaja 3a OBaj
pox Omsbaka, anu HUje uaeHTU(PHUKOBaHa y F. ulmaria ekcrpaktuma, caluIMIHE KHCEIUHE
(31) 3abenexeno je y ekctpakty FHA. Takohe, y 00a exctpakra F. hexapetala nerexrosan je
U JIepuBaT CATUIMIHE KUCEJIHMHE TayJlTepuH, U TO Yy H30MepHHM obmumnmMma (28 u 29).
Konnenrpanuja raynreprHa y eKCTpakTHMa je 3HaTHO BHIIA Y HAJ3€MHOM JIENTy HETO IITO je
TO CJIy4aj ca KOpPEHOM, ImTo je Owmma kapaktepuctuka u kox LC-MS ananmmse mperxomHe
OWJbHE BpCTE.
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[Tponujanuaran y OOJIUKY IUMeEpa, TpUMepa M TeTpaMepa Cy HASHTH()UKOBAHU H Y
ekcTpakTuma Ousbke F. hexapetala, mpu demy cy rajgowioBaHu NUpPOLHUjaHUIUHH, U TO
JUraIonI Xekco3uau (2 u 5) u tpuramownn xekco3un (17) npucyruu camo y FHA ekcrpakry.
C npyre cTpaHe, IPUCYCTBO MPOIHMjaHUIMHA KOJU CE€ CaCTOje OJ OcCTaTaka (€rmu)KaTeXuHa U
(ermm)ad3enexuna (jeaumema 8, 11, 14, 15, 16, 19, 21, 24, 26 u 32) orpaHuueHoO je camo Ha
eKCTpakT KopeHa oBe Ouspke. Takohe, y FHA exkcTpakTy AeTeKTOBaHM Cy XUAPOIM3a0WITHU
TAaHUHHU KOJU CaJlpiKe OCTaTKe rajmomyioBaHux Xxekcaxuapokcu-mudenun (HHDP) xekcoza —
muranonn-HHDP-xekcosze (10, 12, 25, 30) u tpuranomn-HHDP-xekco3a (37), mro je 3aje-
JTHUYKA KapaKTePHCTUKa HAJ3EMHHUX JIeJIoBa 00 HMCIUTHBaHE Owibke. EnumkatexuH Huje
uaentudukoBan y OmbHHM aemoBuma F. hexapetala, a monomepun karexun (13) je Omo
npucytal camo y FHR excrpakty. Kao mTo je 6uo ciyuaj ca mpeTxoJHoM OUJEHOM BPCTOM,
HU KoJ ekcTtpakara F. hexapetala Huje mmeHTH(pHKOBaHA €JIarMHCKA KUCEIHMHA, allkd je Y
eKCTPaKTy KOpeHa y TparoBuMa JIeTeKTOBaH JIEpUBaT elarnHcka kucenuHa-O-nenro3un (38 u
39) u auMepHH eNarMTaHMH, 3a KOjU ce mpernocrasiba na je pyrosud [ (50), y excrpakty
HA/I3eMHOT JeTa.

[ITo ce Tue ¢raBOHOUAA U HUXOBUX JEPHBATA, OHH Cy YIIIABHOM HICHTU(UKOBAHH
y HajxzeMHOM Jeiny Ousbke F. hexapetala, y3 Hekonmko u3y3eraka 3acTylJbCHHX camo Y
kopeny. Ksepuerun (53) je y ocHOBHOM 00suKy uneHtudukoBan camo y FHA ekctpakty
3aje/IHO ca CBOJUM Tajowy ¥ MeTwn jaepuBatima (42, 43, 44 u 49), 10k je MpUCYCTBO
MeTUIIKBepIeTHH-TIeHTo3uaa (46) 3abenexxeHo y tparoBuma y FHR. Ocramm nepusatu
KBEpILIETHHA TPUCYTHU Yy OOJNUMKY (DIaBOHOMIHHMX TJiHMKO3ujaa, xumneposun (40), crmpeo3un
(47) n xBepuutpun (48), nerekroBaHu cy uckibyunBo y FHA exctpakty. M3okBepuuTpux
(41) je y 3HayajHOj KOJHMUMHH MPHCYTaH y Haja3eMHOM jeny ousbke F. hexapetala, mox je y
eKCTPaKTy KOpeHa JIETEKTOBaH y TparoBuma. PyTWH HHje WIACHTH(QHUKOBAH HU Y jETHOM
ekcrpakty F. hexapetala. Tlopen nepuBara kBepiieTHHA, 3a0€TIEKEHO je TPUCYCTBO JIepUBaTa
¢naBoHOMAa kemrdeporna, u To keMmdepos-xekcozuaa (45, HajBepoBaTHUje acTparajuH) U
kemrdepoin-ramounn-xekcosuna (51), oba y Ham3emMHOM naeny OWIbKE, Ka0 U TMPUCYCTBO
apoMaJeHJIpuH Xekco3uaa (35 u 36), Koju mpencTaBba XEKCO3U[ TuUXuapokemidepona, y
kopeHy Omibke F. hexapetala.
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HNHTEeH3UuTeT 6a3HOT HUKa
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Cauka 5.6. LC-HRMS xpomamozpam memaHo/IHO2 ekcmpakma HadzemHoz desaa 6usbke F. hexapetala (FHA).
Iukosu cy udeHmMu@uKo8aHu HA OCHOBY AYMEHMUYHUX pepepeHMHUX jedurberba UaU AUmepamypHux no0amakd.

PereHuuoHo BpeMe
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HNHTeH3UuTEeT 6a3HOTr MUKa
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Cauka 5.7. LC-HRMS xpomamozpam memaHo/HO2 ekcmpakma KopeHa 6usvke F. hexapetala (FHR).
Iukoeu cy udeHmug@ukosaHu Ha OCHOBY aymeHmMuYHUX pedhepeHmMHUX jedurberbd UAU AUMepamypHux nodamaka.
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Jenena KamaHuh

Ta6enaa 5.4. Jedurserba udenmugukosana nomohy LC-DAD-HRMS ananuze y ekcmpakmuma F. hexapetala (FHA u FHR). [lukogu cy udeHmu@ukosaHu
nopeherbeM ca aymeHmu4YHUM peghepeHmHUM jedurberUuMas uau 6a3upaHo Ha kopuwhery AumepamypHux nodamakas

Bpoj Jenumweme FHA FHR ESI-full MS (m/z) MS?2 ¢pparmeHTH Maca MosiekyJsicka A Pedepenua 3a
Rt (min) Rt (min) (m/z)® L/I:(l)—lToo-na dopmyna (ppm) upeHTUUKALU)Y
1 caxaposa ° 0.73 0.73 341.1088 [M-H] 377 (70) 341 (100) 342.1167 Cy,Hx04 2.97 pedepeHTHO
377.0856 215 (20) 179 (30) jevmbemhe
[M+%CI]" (BP) 161 (10) 119 (30)
379.0821 113 (20) 101 (20) 89
[M+¥'CI] (75) 71 (25) 589
387.1145 (30)
[M+HCOQ]
2 JUTaJIONII- 0.75 H.0. 483.0782 [M-H]" 483 (30) 331 (10) 484.0681 CyoHz0014 2.61 Bijttebier et al.
XeKco3uz’ 313 (15) 301 (5) 271 (2016)*®
(5) 211 (5) 169
(100) 151 (5) 125
(40)
3 JIUMYHCKa 0.96 0.94 191.0188 [M-H] 191 (10) 129 (5) 111  192.0267 CgHgO4 0.74 pedepeHTHO
KUCETMHA ° (100) 87 (50) 85 jenumemne
(35) Bijttebier et al.
(2016)*®
4 rajgHa KMCEIUHa ° 1.19 H.0. 169.013 [M-H] 169 (40) 125 (100) 170.0209 C;H¢Os -0.59  pedepentHo
jenumeme
Bijttebier et al.
(2016)*®
5 JTUTaJIONII- 177 H.O. 483.0782 [M-H]" 483 (30) 331 (10) 484.0681 CyH014 2.61 Bijttebier et al.
xekco3un 313 (15) 301 (5) 271 (2016)®
(5) 211 (5) 169
(100) 151 (5) 125
(40)
6 kadeon- 2.89 H.O. 455.0809 [M-H]" 341 (20) 179 (20) 456.0888 CigH2013 -2.45  Alvarez-Fernandez et
OKCaJIaL[eTHIT 341.0877 [M-H- 161 (75) 131 (15) al. (2015)*®
xekco3us ° C4H04] 113 (100) 67 (70)
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7

10

11

12

METHJI TasaT

(emu)kaTexuH-
(emu)kaTexuH-
nuxeKcosus °

MECTHUJI rajaTt
u3omep °

muranomir-HHDP-
xekcosa °

(emu)kaTexun-
(ermm)-karexus °

qurasomws-HHDP-
xekco3a °

3.13 3.11
(TparoBm)
H.O. 3.30
3.43 3.42
(TparoBn)
3.73 H.O.
H.0. 3.84
4.0 H.0.

183.0289 [M-H]

901.2413 [M-H]
739.1885 [M-H-
xeKcosa]’
577.1353 [M-H-
2X xekco3a]’
451.1247 BP [M-
H-karexun-
xekco3a]’
289.0717
KaTeXuH]’

183.0289 [M-H]

785.0849 [M-H]

577.1353 [M-H]

785.0848 [M-H]

183 (100) 168 (20)
124 (35)

901 (30) 721 (15)
587 (30) 569 (35)
451 (50) 407 (15)
389 (25) 289 (10)
281 (15) 269 (85)
255 (40) 243 (40)
229 (15) 225 (15)
217 (10) 187 (15)
175 (15) 151 (40)
137 (100) 125 (75)
109 (10)

183 (100) 168 (20)
153 (10) 139 (15)
124 (20) 111 (5) 97
(5) 62 (10)

785 (25) 633 (3) 419
(3) 301 (100) 275
(45) 249 (35) 169
(15) 125 (10)

577 (10) 451 (10)
407 (70) 339 (10)
289 (70) 256 (10)
245 (20) 229 (5) 205
(15) 175 (10) 161
(25) 151 (15) 137
(25) 125 (100) 109
(15)

785 (25) 633 (3) 615
(3) 419 (3) 301
(100) 275 (45) 249
(35) 231 (10) 169

184.0368 CgHgOs

902.2492  C4H4602;

184.0368 CgHgOs

786.0928  C34H2602;
578.1432

C30H26012

786.0927 C34H02,

0.22

1.68

0.22

2.01

1.87

2.01

Jenena KamaHuh

pedepeHTHO
J[S1171:85: 8%
Bijttebier et al.
(2016)®
Ojwang et al.
(2013)*°
Metlin

Bijttebier et al.
(2016)>®

Barros et al. (2013)%

Bijttebier et al.
(2016)®
Metlin

Barros et al. (2013)%
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13

14

15

16

KaTeXuH °

(emmm)kaTexuH-
(emmm)KaTeXHH-
(emm)kaTexu °

(emm)adzenexuH-
(emm)kaTexuH-
xexco3uz

(emm)adzenexuH-
(emmm)kaTexuH-
nuxexcosus °

H.O.

H.O.

H.O.

H.O.

4.0

4.5

5.1

5.3

289.0719 [M-H]

865.1993
[M-H]

723.1940 [M-H]

885.2469

(10) 125 (5)

289 (100) 245 (50)
221 (15) 205 (25)
203 (40) 187 (10)
179 (20) 161 (15)
151 (30) 137 (25)
125 (50) 123 (35)
109 (60) 97 (20) 95
(15)

865 (5) 739 (10) 577
(10) 525 (10) 407
(30) 289 (30) 287
(25) 243 (35) 217
(20) 177 (10) 175
(15) 161 (30) 151
(15) 137 (15) 125
(100)

723 (10) 597 (5) 543
(10) 525 (20) 435
(5) 433 (5) 419 (10)
417 (5) 407 (30) 289
(100) 271 (15) 253
(25) 245 (30) 205
(15) 203 (15) 164
(20) 151 (15) 137
(25) 125 (35) 109
(20)

885 (20) 759 (5) 569
(5) 525 (5) 451 (40)
433 (5) 391 (5) 379
(5) 293 (10) 289 (5)
271 (20) 253 (30)
243 (10) 229 (5) 164
(5) 151 (30) 137
(100) 125 (60)

290.0258 Cy5H1406 4.27

866.2017  Cy5H301 2.13

CssH3c016  2.86

CpoHyO1  2.45

Jenena KamaHuh

pedepeHTHo
J[S1171:85: 8%
Bijttebier et al.
(2016)®

Bijttebier et al.
(2016)®

Ojwang et al.
(2013)*°

Ojwang et al.
(2013)*°
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17

18

19

20

21

22

23

24

TPUTATIOUII-XEKCO3a
6

KaheOomITPEOHCKA
KHcennHa °

(emmm)ad3enexuH-
(emm)kaTexu °

Kadeounrnuuepu-
HCKa KHMCEIHHa °

(enm)adhzenexuH-
(emmm)kaTexuH-
(erm)karexus °

KaeonnTpeoHcka
KHCe/IMHa °

Kadeounrnuuepu-
HCKa KHCeJHHA

(emm)adzenexun-
(emmm)KaTeXwH-
(emm)karexun °

5.7

591

H.O.

6.38

H.O.

6.48

6.85

H.O.

H.0.

H.O.

6.0

H.O.

6.4

H.0.

H.O.

7.2

635.0897
[M-HT

297.0615
[M-H]

561.1405
[M-HT

267.0510
[M-HT

849.2045
[M-HT

297.0615
[M-H]

267.0510
[M-H]

849.2043
[M-H]

635 (10) 465 (30)
313 (50) 169 (100)
125 (30)

179 (10) 161 (5) 135
(100) 117 (5) 99
(11) 89 (5) 75 (20)
73 (3)

561 (10) 435 (15)
407 (30) 329 (5) 289
(100) 273 (25) 269
(15) 245 (35) 205
(15) 203 (25) 164
(30) 151 (10) 137
(30) 125(75) 109 25)
83 (5)

179 (5) 161 (40) 135
(5) 105 (100)

559 (20) 539 (5) 407
(40) 289 (55) 271
(10) 245 (25) 203
(5) 175 (5) 164 (50)
161 (30) 137 (25)
125 (100)

179 (10) 161 (5) 135
(100) 117 (3) 89 (5)
75 (20)

179 (5) 161 (45) 135
(10) 105 (100)

577 (5) 559 (5) 451
(5) 407 (25) 371 (5)
289 (45) 271 15)

245 (5) 203) 5) 164

636.0976

298.0694

562.1124

268.0589

850.2124

298.0694

268.0589

850.2122

C27H24018

C13H1408

C30H26011

C12H1207

C45H38017

C13H140g

C12H1207

C45H38()l7

2.88

3.45

2.43

412

2.36

3.45

4.12

2.15

Jenena KamaHuh

Bijttebier et al.
(2016)>®

Kuczkowiak et al.
(2014)*®
Bijttebier et al.
(2016)®

De Souza et al.
(2008)%*

Hahn u Nahrstedt
(1993)%*;

Metlin

De Souza et al.
(2008)%*

Dias et al. (2015)*"

Kuczkowiak et al.
(2014)%°

Bijttebier et al.
(2016)®

Hahn and Nahrstedt
(1993)%**;

Metlin

De Souza et al.
(2008)%*

Dias et al. (2015)*"
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25

26

27

28

29

30

muranoms-HHDP-
xekcosa °

(emm)kaTexuH-
(emm)kaTexuH-
(erm)karexuH °

kadeow-
XUAPOKCUTITyTapHa
KHCeJHA
gaynTepHH/ nu30Mep

rayJiTepuH/ uzomep
6

qurasoms-HHDP-
xekco3a °

7.5

H.O.

7.96

8.87

941

10.40

H.O.

7.6

H.O.

8.90

9.42

H.O.

785.0848 [M-H]

865.1993 [M-H]"

309.0617

491.1407
[M+HCOO]

491.1406
[M+HCOO]

785.0851
[M-H]

(15) 161 (20) 151
(5) 137 (25) 125
(100)

785 (20) 615 (3) 483
(3) 419 (3) 301
(100) 275 (45) 249
(30) 231 (10) 169
(15) 125 (10

695 (10) 575 (5) 525
(5) 407 (25) 289
(30) 287 (25) 261
(15) 243 (35) 217
(15) 177 (10) 175
(10) 165 (5) 161
(35) 151 (15) 137
(5) 125 (100) 109
5)

309 (35) 179 (90)
161 (95) 135 (100)
129 (30)

293 (35) 233 (5) 191
(5) 151 (100) 131
(10) 125 (20) 101
(10) 89 (70) 71 (50)
59 (35)

293 (30) 233 (5) 191
(5) 151 (100) 131
(10) 125 (20) 113
(5) 101 (10) 89 (70)
71 (50) 59 (30)

785 (15) 615 (5) 419
(3) 301 (100) 275
(25) 249 (15) 169
(10) 125 (5)

786.0927

866.2017

310.0696

446.1432

446.1431

786.0930

C34H26022

CusHagO1s

C14H140g

C19H26012

C19H26012

C34H26022

2.09

2.20

4.03

2.69

2.62

2.47

Jenena KamaHuh

Barros et al. (2013)%

Bijttebier et al.
(2016)>®

Lorenz et al.
(2012)%*2

Bijttebier et al.
(2016)®

Bijttebier et al.
(2016)*®

Barros et al. (2013)%
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31

32

33

34

35

36

CaJIMITIIIHA
KucenuHa *

(emm)kaTexuH-
(emmm)KaTeXWH
ranat °

Ka(eonT MeHTO3H]T
6

Ka(eownT MeHTO3H/T
6

apoMaJieHIpYH
XEKCO3H]

apoMaJieHIpYH
xekco3un °

11.20 H.O0.
H.0. 11.3
(Tparosn)
11.90 H.O.
12.25 H.O.
H.O. 13.58
H.O. 14.00

137.0230
[M-HT

729.1472
[M-H]

311.0773
[M-H]

311.0772
[M-H]

449.1092 [M-H]

449.1091 [M-H]

137 (40) 93 (100)

729 (5) 577 (20) 559
(15) 473 (5) 451 (5)
425 (5) 407 (45) 329
(25) 289 (45) 269
(35) 245 (5) 187 (5)
169 (35) 161 (20)
137 (15) 125 (100)
109 (15)

311 (40) 254 (5) 221
(15) 179 (35) 161
(100) 135 (70) 89
(10)

311 (40) 221 (10)
179 (40) 161 (100)
135 (70) 89 (10) 59
(10)

449 (40) 287 (3) 286
(5) 269 (100) 259
(10) 225 (225 (5)
179 (35) 151 (60)
135 (5) 125 (10) 107
(20)

449 (40) 287 (3) 286
(5) 269 (100) 259
(10) 225 (225 (5)
179 (35) 151 (55)
135 (5) 125 (10) 107
(15)

138.0309

730.1551

312.0853

312.0851

450.1171

450.1170

C7HsOs

C37H30016

C14H160g

C14H160g

CZlHZZOll

CZlHZZOll

-2.05

2.20

4.10

3.33

2.94

2.74

Jenena KamaHuh

pedepeHTHo
J[S1171:85: 8%
Bijttebier et al.
(2016)®
Piccinelli et al
(2016)*"3
Bijttebier et al.
(2016)>®

Metlin

Metlin

Alvarez-Fernandez et
al. (2016)*%,;
HMDB

Alvarez-Fernandez et
al. (2016)*%,;
HMDB
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37

38

39

40

41

42

43

44

45

tpuranomt-HHDP-
xeKco3a °

eJIaTUHCKA
kucennua-O-
HEHTO3MT ©

eJIJarMHCKa
kucennaa-0O-
HEHTO3H ©

xuneposun *

M30KBEPILMTPUH °

KBEPUCTHUH-TAJIONJI-
XCKCO3a o

KBEPUCTHUH-TAJIONJI-
XCKCO3a o

MCTHWJIKBEPLUCTHUH-
6
XCKCO3HU [

KeMIgepoi-
XEKCO3U/]T
(actparammn?) °

16.7

H.O.

H.O.

18.40

19.50

21.59

22.54

23.54

24.2

H.0.

17.05
(Tparosn)

17.87
(TparoBn)

H.O.

19.49
(TparoBn)

H.0.

H.O.

H.O.

H.O.

937.0958 [M-H]

468.0438 [M-
2H]*
300.9989

433.0416

433.0415
[M-H]

463.0883

463.0883
[M-HT

615.0991
[M-H]

615.0990
[M-H]

477.1039
[M-H]

447.0933
[M-H]

937 (25) 767 (5) 599
(3) 465 (5) 419 (3)
301 (100) 275 (25)
249 (15) 169 (20)
125 (7)

433 (40) 301 (100)
299 (50) 271 (3) 257
3)

433 (35) 301 (95)
299 (100)

463 (30) 301 (45)
300 (100) 271 (25)
255 (10) 243 (3) 179
(5) 151 (5)

463 (30) 301 (45)
300 (100) 271 (25)
255 (15) 243 (3) 179
(5) 151 (10)

615 (3) 463 (3) 301
(100) 273 (3) 229
(3) 179 (25) 151
(35) 121 (10)

615 (5) 463 (3) 301
(100) 273 (3) 179
(30) 151 (40) 121
(10)

477 (20) 462 (5) 315
(20) 314 (35) 300
(30) 299 (100) 271
(30) 255 (10)

447 (45) 285 (40)
284 (100) 255 (50)
227 (25)

938.1037

434.0495

434.0494

464.0962

464.0962

616.1070

616.1069

478.1118

448.1012

C41H30()26

C19H14012

C19H14012

CZlHZOOlZ

CZlHZOOlZ

C28H24Ol6

C28H24Ol6

C22H22012

CZlHZOOll

1.13

3.25

3.11

2.57

2.57

1.72

1.53

1.19

2.53

Jenena KamaHuh

Barros et al. (2013)%
Bijttebier et al.
(2016)*®

Garcia-Villalba et al.
(2015)

Garcia-Villalba et al.
(2015)

pedepeHTHO
jenumbeHe
Bijttebier et al.
(2016)
pedepeHTHO
jenumbeHEe
Bijttebier et al.
(2016)®

Pukalskiene et al.
(2015)*°
Bijttebier et al.
(2016)*®
Pukalskiene et al.
(2015)*°
Bijttebier et al.
(2016)*®
Bijttebier et al.
(2016)*®

Pukalskiene et al.
(2015)**°
Bijttebier et al.
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46

47

48

49

50

51

52

METHJIKBEPIICTHH-
HEHTO3MT ©

CIMpeo3us

KBEPLUTPUH °

METUJIIKBEPUETUH-
XCKCO3HU [ 0

AUMEPHU
CJIaruTaHuH

(pyrozus JI?) °

kemriepod-
6
raJOMI-XEKCO3H /]

TuKadeon-
XEKCO3H]T °

H.O.

24.30

25.04

26.16

26.43

27.90

28.55

24.29
(Tparosn)

H.O.

H.O.

H.O.

H.0.

H.0.

H.O.

447.0575
[M-H]

463.0884
[M-H]

447.0935
[M-H]

477.1040
[M-H]

936.0889 [M-
2H]*
599.1044

[M-H]

503.2733
[M-H]

447 (30) 315 (100)
299 (85) 284 (20)
255 (10) 227 (3) 209
3)

463 (5) 301 (100)
273 (5) 179 (30) 151
(45) 121 (10) 107
)

447 (45) 285 (30)
284 (100) 151 (15)

477 (85) 315 (15)
314 (100) 299 (15)
285 (30) 271 (40)
257 (15) 243 (40)
1061 (5) 936 (30)
917 (15) 785 (10)
767 (15) 749 (10)
599 (3) 451 (10) 301
(100) 275 (20) 249
(10) 169 (20)

599 (3) 447 (3) 313
(10) 285 (100) 257
(15) 229 (10) 169
(5) 151 (10)

503 (20) 341 (25)
323 (5) 281 (35) 251
(25) 221 (30) 179
(70) 161 (100) 135
(30)

448.0654

464.0963

448.1014

478.1119

1874.1936

600.1123

504.2812

C20H16012

C21H20012

CZlHZOOll

CZZHZZOlZ

C82H58052

C28H24015

C24H24012

3.80

2.82

2.89

2.55

2.76

2.04

2.62

Jenena KamaHuh

(2016)®

Metlin

pedepeHTHo
jenumeme
Krasnov et al.
(2006)
pedepeHTHO
jenumeme
Bijttebier et al.
(2016)>®
Bijttebier et al.
(2016)*®

Pukalskiene et al.
(2015)"*°
Bijttebier et al.
(2016)®

Bijttebier et al.
(2016)®

Metlin
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53 KBEPLETHH ° 32.17 H.O. 301.0355 301 (75) 273 (10) 302.0434 CisHi0O;  3.92 pedepeHTHO
[M-H] 245 (5) 229 (5) 193 J[S1171:85: 8%
(3) 179 (45) 151 Bijttebier et al.
(95) 121 (30) 107 (2016)®
(25)
54 kapeomn-kymapowt  34.00 H.O. 487.1247 487 (20) 341 (30) 488.1326 CoH20,; 247 Metlin
XEKCO3HUI [M-H] 323 (35) 281 (50)

251 (30) 221 (35)
179 (100) 161 (35)
145 (50) 135 (45)

? YCIIOBHO MACHTU()HKOBAHO HAa OCHOBY Mace W JIMTEPATyPHHX MOJaTaka (pparMeHTaluje, IOCTOjatbe CTPYKTYPHUX H30MEpPA CE HE MOKE MCKIBYUHTH,
HEJIBOCMHCIICHO HICHTU(PHUKOBAHO KOPUIINEHEM ayTeHTUIHOT pepepeHTHOT jeNbeHa;
® PenaTuBHa 3aCTYIJBEHOCT y 3arpagama; #.o0. — Hije IeTCKTOBaHO;

Hckowena criosa — nutepatypa Koja onucyje uaeHTH(GUKaIM]y KOMIIOHEHTH Y Bpctama u3 poja Filipendula; Metlin: metlin.scripps.edu/; HMDB: http://www.hmdb.ca/
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1 ®APMAKOJIOIIKA KAPAKTEPU3ALH]A

5.5. AHTHOKCHAATHBHA aKTMBHOCT eKcTpakaTa 6usbaka F. ulmarian F.
hexapetala

5.5.1. AumuokcudamueHa akmugHocm Ha HUB0Y C/A100600HUX padukaaa, XeAamayuoHoz,
pedyKyuoHoz u yKynHoz aHmuokcudamusHoez kahayumema

Kopumhemem jeane mnm manor Opoja MeToja 3a HCIUTHBAaEkbE aHTHMOKCHIATUBHE
aKTUBHOCTH HE MOXe ce JAO0OMTH jacaH HNpo¢usl aHTHOKCUIATUBHOT JEJI0OBalkba MCIUTHBAHE
cyncranue. M3 tor pasiora y ynorpebu cy OpOjHH TECTOBM KOjUMa C€ MOXKE OJPEAUTH
CIOCOOHOCT HEYTpaju3alje pPa3InYUTUX CJIO000JHUX paJuKala, KarnaluTeT Xenaraiyje,
penyKIuje WK yKylHa aHTHOKCHAATUBHA aKTUBHOCT HEKOT jEHIbCH-A, CMEIIE jeITUbCHa,
MPUPOJHUX WM KOMEPIHMjaTHO JOCTYIMHUX IMPOU3BOAA. Y XEMHjH NPHUPOIHUX IMPOU3BOJA
HAYMI-EHU Cy MHOTH KOpalu y mpolecy AepuHucama M KBaHTU(UKALHU]E ,,aHTHOKCHIATH-
BHOI' KarauuteTa“. TepMuH ,,yKynaH aHTUOKCUAATHBHM KalalUTEeT 03Ha4aBa CIOCOOHOCT
aHTUOKCH/IaHATa MIPUCYTHUX Y MCIIMTHBAHOM MaTepujaly Aa OKCUAY]Yy cymncTpaT (Hajueuthe
ciobonHe pagukane). [IoTpeOHO je HarinacuTH Aa ¢y BPEAHOCTH YKYITHOT aHTHOKCHUIATUBHOT
KalauTeTa MepeHe pa3IndyuTUM MeToJlama, Y Haj0oJbeM Cilydajy, CeMUKBAaHTUTATUBHE U HE
Pa3NMKyjy HY)KHO PEakTHUBHOCT O] KOHIIEHTpalMje aHTHOKCcHAaHata. butHo je ucrahu u na
OBHU PE3YJITATH YECTO HE KOPEIUpajy ca aHTHOKCHUIAATUBHUM IOTEHIIM]jAJIOM WU WHXUOM-

IIMjOM OKCHIAIHje Y in Vivo ycmosmma. >

VKynaH aHTHOKCHUIATUBHH KananuTeT (YKyImHa aHTHOKCHUIATUBHA aKTHBHOCT) HCITH-
THBaHHUX eKcTpakaTta Ouspaka F. ulmaria u F. hexapetala oapehen je dpochop-monnbaeHoBOM
METOJIOM ¥ M3D@KCH Y eKBHBAJICHTHMa ackopouicke kncemnue (mg AKE/g excrpakra).?®
Pesynratn oBe aHanmmse, mpukasanu Ha Cruyu 5.8., ykazyjy Ha NpUOIIDKHO CIWYHE
BPEIHOCTH 32 CBa YETHUPHU UCIUTHBAaHA eKCTpakTa. Hajcmabuju aHTHOKCHIATUBHY KallaluTeT
UCIOJbHO je eKCTpakT HaazemHor nena F. ulmaria (419.56 mg AKE/Q), a motom cieau
eKcTpakT Hang3emHor nena F. hexapetala ca Bpemnomhy (434.89 mg AKE/g) koja ce
CTaTHCTUYKU 3HavajHo He pasznukyje (p > 0.05) om mpeTxomaHO MOMEHYTOr EKCTPaKTa.
Excrpaxtu xopena o6e ousbke (FUR u FHR) cy, y ogHoCcy Ha ekcTpakTe HaJ3eMHUX JeoBa,
MOKa3aJIM HEIITO BHUIIK M MPUOJMKHO jeJHAK YKYITHH aHTHOKCHAATHBHU Kananutet (494.67
mg AKE/g 3a FUR 1 495.33 mg AKE/g 3a FHR, p > 0.05).

Kako 6u ce oapeuia aHTHOKCHIATUBHA aKTUBHOCT OMJbHUX €KCTPaKara, y yrnorpeou
je BenukH Opoj MeTona, ajdM CBaka O]l HBUX MMa HEKa OrpaHuYera yCiel KOMILJICKCHE
npuposie GUTOjeANbEHha NPUCYTHUX Y €KCTpakTHMa M mbHXoBe MelycoOHe mHTepakiyje.
Crora je 3Ha4yaj UCIUTHBAKA AHTUOKCHJIATUBHE aKTUBHOCTH KOpPHUIINEHEM BHILIE TECTOBA U
METOJ[a BUIIECTPYK. >
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600 -

6
% 500 - a I ~I-
5 k)
S 400 - 1
5
(®))
o 300 - R
iﬁ 419.56+10.07 494:67+11.56 434.89+1; 495.33+13.09
o 200 -
S
100 -
0
FUA FUR FHA FHR

Hcnumuesanu eKcmpaxkmu

Cauka 5.8. Ykynau anmuokcudamugHu kanayumem ekcmpakama 6uswaka F. ulmaria u F.
hexapetala, uspasxcen y eksusasnenmuma ackopbuHcke kuceaure (mg AKE/g ekcmpakma)).
Pesynratu cy u3pakeHH Kao Cpelirba BPeaHOCT Tpu HezaBucHa Mmepema + C.JI. (n = 3). AKE — exBuBaneHTH

ACKOpOMHCKe KUcelInHe. BpemHOCTH 03Ha4YeHe Pa3InYMTHM CIOBHMA C€ CTATHCTHYKH 3HAYajHO Pa3NuKyjy Ha P
< 0.05.

300r cBeoOyxBaTHHj€ U TpEIU3HUJ€ €Bajyallljeé aHTUOKCHIATUBHOT MOTEHIIMjaja
WCIMTHBAaHUX €KCTpakara, mopea Beh HaBeJICHOI TecTa, CrpoBejaeH je Behum Opoj in vitro
MeToAa Oa3MpaHWX Ha Pa3IMYUTHM MEXaHM3MHMa aHTHOKCHIATHBHOT JenoBama. Croco-
OHOCT eKCTpakara Jila HeyTpaJIMIly CJI000AHE paJnKajie U TUME HHXHOUpajy cio0oIHO-paIu-
KallcKe TIpollece MCIUTHBaHa je Ha HuBoy DPPH’ panmkana, ABTS" paaukan-katjona, O,
panukai-aHjoHa 1 NO panukana. Hajmoy3nanuju ¥ HajnpuXBaT/bUBUjU HAUWH H3paXkaBamba
aHTHOKCH/IaTUBHE aKTUBHOCTH MCIIUTHBAHMX y30paka je kpo3 1Cso Bpennoctu. OBa BpeiHOCT
ce ne(puHUIIE Kao KOHIIEHTpallMja UCIMTUBAHOT y30pKa KOja MHXMOMpA IITETHO AEJIOBaHE
cnobogHux paaukana 3a 50%, a u3paxkaBa ce y MUIUTpaMUMa MO MUIMIUTPY €KCTpaKTa
(ug/mL). Pesynratu aHTHOKCHIATHBHE aKTUBHOCTH EKCTpaKaTra M CTaHIAPIHHUX MPHPOTHUX
Y CHHTETUYKHUX aHTHOKCHJIaHATa HAa HUBOY CJI000HUX pajuKaiia mpuKa3aHu cy y Tabenu 5.5.
butHo je marmacutu na Hmke ICsp BpemHOCTH ykKaszyjy Ha OOJbM aHTHOKCHIATHUBHU IOTE-
HIMjaJl HICIUTUBAHOT MaTepHjaa.

HajBummm creneH aHTHOKCHIATHBHOT JeioBama Ha HuBoy DPPH panukana mokasana
je ranHa kucenuHa, ca ICso Bpennouthy 2.08 pg/mL. Takohe, nzyzerHo nobpe aHTHOKCHA-
THUBHE OCOOMHE 3ala)KeHe Cy Yy Cllyuajy acKOpOMHCKe U enaruHcke kucenuse. Ilto ce True
UCIUTUBAaHUX eKkcTpakara, y DPPH' Tecty Haj00/by aHTHOKCUJIATUBHY aKTHUBHOCT HCIOJHHO
je FUR exkcrpakt (ICs0 10.58 pg/mL), mpu uemy ce pe3yaTar CTAaTHCTHYKH 3HAYajHO HE
pasnmukyje (p > 0.05) ox aktuBHOcTH enarmHcke kucenude (8.84 pg/mL). Excrpaktu
HaJ3eMHOr jena o0e ucnuThBaHe Ousbke umanu cy npubmmkae ICso Bpennoctu (16.41
pg/mL 3a FUA u 13.47 pg/mL 3a FHA) koje HUCY CTaTUCTUYKHU 3HA4YajHO paznuuute (P >
0.05) y omnocy Ha kBepuetuH (17.49 pg/mL) u cunrernuku antuokcuaant bXT (20.86
pHg/mL). V kounentpamuju ox 26.27 pg/mL FHR ekcrpakt je Mmorao na uaxubupa 50% on
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ykymue konuunae DPPH panukaia, miro je npubmmkHo ICso Bpennoctu (p > 0.05) no6ujenoj
3a (IaBOHOUIHYU TJIMKO3u pyTHH (23.13 pg/mL).

AHTUpaguKaJICKa aKTUBHOCT HCIMTHUBAHMX eKkcTpakata Ha HUBOY ABTS panuxan-
KaTjoHa Ouia je npuOmmkHO jeanaka (P > 0.05). Kao u y cnyuajy DPPH metone, Hajuspa-
’KCHUJH aHTUOKCUJIATHBHU MoTeHnujan 3anaxeH je kog FUR excrpakra (ICso 28.73 pg/mL),
JIOK je O] CTaHAApJHUX jeluiberha HajOOJbM aHTHOKCHIAHT M Yy OBOM Ciydajy Omia rajiHa
kucenuHa (1.80 pg/mL). Y ogHOoCy Ha ocTana pedepeHTHA jeIUHEHha, CBA YETHUPU EKCTPAKTa
Cy UMajla BPeIHOCTH yrmopeamBe ca pyruHoMm (42.61 pug/mL, p > 0.05). 3uatHo 60sby
akTUBHOCT Ha HUBOy ABTS panmukan-karjoHa, mopej TajHE KHCEIWHE, MOKa3ajlh Cy WU
ackopOuHcka kucenuHa U bXT ca ICsp BpeqHOCTHMAa OKO TpH IyTa MamUM Yy OJHOCY Ha
TECTHPAHE EKCTPAKTE.

Cymnepokcun panukan-aujon (Op ) je jeman ox Hajuemhe HPHCYTHHX CIOGOIHHX
pamukana y opranuzmy (in Vivo) u mpekypcop je Ipyrux peakTHMBHUX KUCEOHHKOBHX BPCTa
KOje Cy MOTEHIHUjaIHO PEeKaTHBHE Ca OCHOBHUM OmoMoiekyimuMa. CTora, CMameme KOHIIe-
HTpAaIlMje OBUX PaJIUKaJ-aHjOHA je M3Y3€THO 3HAYAjHO Y OPraHH3My KOjH j€ y CTamby OKCH-
JATUBHOT cTpeca. Y MPUMEHEHO] METOIHM ca alKaIHUM JuMeTHi cyiadokcugom (DMSO),
CIIOCOOHOCT TECTUPAHHMX EKCTpakara Ja ,,XBaTajy" CylepoKCH] paJuKai-aHjoHe mocMaTpaHa
je y mnopehemy ca pedepeHTHUM aHTHOKCHIAHTHMa (TajdHa, acKOpOMHCKA M eJIarMHCKa
kucenuna, pytuH, kBepuetuH U BXT). Ilto ce cranmapaHux (DEHONHUX jeUb-CHA THYE,
Haj6oby ¥ mpuOmIKHO jenHaky (P > 0.05) aHTHOKCHIATHBHY akTHBHOCT mpema O
ucniosbunu cy kBepuetu (ICso 250.24 pg/mlL) u enaruncka kucenuna (285.95 pg/mlL), a
ciequ uX J00po MO3HAT aHTMOKCUAAHT ranHa kucenuHa (360.09 pg/mL). AckopOuHcka
kucennHa je mmana 3HatHO Bumy |Cso Bpemnoct (778.89 pg/mL). Hajmame eduxacHu
AHTHUOKCHJIAaHTH y OBOM TecTy Ounm cy pyruH U BXT. V mnopehemy ca pedepeHTHUM
AHTHOKCHIAHTHMa, eKCTpakT KopeHa F. hexapetala (FHR) nokasao je HajOooJby aKTUBHOCT, ca
ICso Bpennomhy HemTo BUIIOM of ranHe kucenuHe (432.27 pg/mL). Excrpaktu Ouseke F.
ulmaria umanu cy npubaKHO KCTy akTHBHOCT (P > 0.05) U Hero 60Jby 01 aCKOPOUHCKE
kucennHe. EKCTPakT ca HajciabujoM aHTHOKCHIATHBHOM akTiBHOIhY Ha HEBOY O2  GHO je
naj3emun aeo F. hexapetala (FHA) ca ICso Bpeanormihy Buiie Hero aymio BehoM o ekcrpa-
KTa KOpeHa ucrte OuJbKe.

Azor mMoHokcumHu pammkan (NO' pamgukan) je y opraHusMy Hajuenthe mpucyTan
ycIen pa3iuIuTUX MHQIAMATOpHUX cTama Npu kojuMa Hactaje. NO' pamgukan crBapajy u
ocnobahajy Opojue henuje y opranusmy, ykJbyuyjyhu moxkaane u enjorenne hemuje, kao u
Makpodare, moa JiejctBoM eH3uma a3ot okcua cuateraze (NOS). ¥V Guosomkum cucreMuma
je, mehyrum, NO; kpajwu nepuar NO' panukana jep je OH U3y3€THO peKaTWBaH M BPIIO
JIAKO CTyNa y peakifjy ca XeM IpyloM, peaKTUBHUM BpcTaMa KHMCEOHHMKa U IpYyruM OuoJio-
IIKMM MaTepHjaIiMa Kao IITO je TIyTaTHOH Hin Hesacuhiene MacHe kucenue.*2° Hajuemhe
kopumthena merona 3a nereknujy NO' pagmkana jecre xopumhemeM ['prcoBor peareHca.
[Ipumenom oBe MeTojie oapeheHa je crmocoOOHOCT UCITUTUBAHUX EKCTpakaTa Jia ,,XBaTajy* Tj.
Heytpanumry NO™ paaukan, a y oqHoCcy Ha pedepeHTHE aHTHOKCHIaHTe (TajlHa, eJarnHCKa U
acKOpOWHCKa KucennHa, pyTuH, kBepretuH u bXT). Kao mro ce y Tabenu 5.5. Moxe BUACTH,
CBHM OMJbHU EKCTPAKTH MCIIOJBUIIHN Cy MpUOIMKHY akTUBHOCT (P > 0.05) ca ICsp BpegHocTHMa
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koje ce kpehy ox 53.72 no 66.35 pg/mL. U3y3erak ynan FUA ekcTpakT Koju je uMao JAyIio
cnabujy crocobnoct ,,xBatama™“ NO' pamukana (ICsp 127.24 pg/mL). Ilto ce THue 4uCTHX
(hEHOIHUX jeIUbCIba, HAJU3PAKCHH]Y aKTHBHOCT 1oKa3ao je kBepuetud (1Cso 1.74 pg/mL), a
notoMm pytuH (4.69 ug/mL) u ranna kucenuna (4.79 pg/mL). 1Cso BpeHOCTH 3a €IaruHCKy U
aCKOpPOMHCKY KHCENUHY Cy Oujie HEeIITO BHIIE y OJHOCY Ha MPETXOJHO HABEJCHA jeIUIbEHhA,
a cuHTteTHukn aHTuokcuaaHt bXT Huje mokazao aktuBHocT mpema NO' panukany HE Y
HAajBHIIIOj HCITUTUBAHOj KOHIIEeHTparmju ox 100 pg/mL.

Ta6eaa 5.5. AHmuokcudamueHa AKMu8HOCM MemaHoJAHUX ekcmpakama 6ussaka F. ulmaria u F.
hexapetala u cmandapoHux aHmuokcudaHama Ha HuUeoy Heympaaudayuje DPPH, ABTS*, O, u
NO padukasa u kanayumema xeaamayuje

Excmpaxkmu ICso (ug/mL)*
cnangapou_OFPH psn AT IO i o K
FUA 16.41+1.74* 36.75+179°  611.80 £16.72°  127.24 +33.35° > 4000
FUR 10.58 + 0.86° 28.73 + 1.64* 603.47 + 15.83° 58.30 + 29.21° > 4000
FHA 13.47 £ 1.22*° 3452+187°  1057.58 +17.41° 53.72 + 15.09° > 4000
FHR 26.27 + 1.58"° 36.44+1.92°  432.27 +11.64° 66.35 + 22.54° > 4000
Ll 2,08 + 0.00" 180+041°  360.09 +12.31" 4.79 + 0.45° > 4000
Enarnicia 8.84+0415"  767.80+21.72° 28595 +10.06" 14.42 + 0.39" > 4000
KHUCCJINHA
ACKOpOHHCKE 5 g7 4  1guD 13.18+224"  778.89+1356"  29.87 +3.94%" -
KHUCEJINHa
Pyrin 2313+£1.42%¢ 42,61 +2.06° >1000 4.69+1.34"" 213&.'113 *
KBepueTnn 1749+ 1.12°  228.84+10.35"  250.24 +11.02" 1.74 + 0.46™ > 4000
EATA - - - - 2.69 +0.22
BXT 20.86 + 5.25" 12.79+2.88" > 2000 > 100 -

* 1Csp BpenHOCTH Cy onpeljeHe HenmmHeapHOM perpecnoHoM aHainu3oM (one way ANOVA). —, HHje TecTHpaHo.
Pesynratu cy M3pakeHH Kao Cpelrba BPeOHOCT TpU He3aBucHa Mepema £ C.JI. (N = 3). Bpegnoctu y KoJoHH
O3HaYeHE PA3IMYMTUM CIIOBHMA Y CYNEPCKPUITY C€ CTATUCTUYKHU 3Ha4ajHO pa3imKyjy Ha p < 0.05.

Jonu reoxha cy HajeUKacHHUjU MPO-OKCUIAHTH KOJU YECTO MOTY OUTH NMPHUCYTHU Y
XpaH¥ T HHUINPA]y JTUIHIHY TEPOKCUIAIN]Y U 3all0YNIbY JJaHYaHE PEeaKIlije Koje BOJe 110
KBapema HaMUpHUIIA. Y OHOJIOIIKAM CHCTEMHMA FUX0BA HHTEPAKIIM]ja Cca BOJOHUK MEPOKCH-
JIOM BOAH /10 (hOpMUpamka BUCOKO PEAaKTHBHHUX XHIPOKCHI paaukaina. OBU MPOIECH Ce MOTY
CIIPEUNTH XEJaTU3aIM]oM joHa TBoXha. HapouuTo cy ¢eHosHa jeumbemba, ca CBOJUM XHIPO-
KCWJIHMM M KapOOKCWJIHHMM TIpylaMa, CHocoOHa Ja BEXY joHE T'Bokha WM 6211<pa.327
Pesynratn kanmamureTa XejaTaldje MUCIUTHBAHUX EKCTpakaTa MpukasaHu cy y Tabeau 5.5.
CBH TecTHpaHH EKCTPaKTH, Kao W pedepeHTHa (eHONHA jeaumema (rajHa KUCEIUHa,
eJIaTMHCKA KUCEJIMHA, KBEPIIETHH) MCIIOJBUIIM Cy €1a0y CocOOHOCT XeHpama joHa IBoxkha
(ca ICso Bpemnoctuma mpeko 4000 pg/mL) y mopehewmy ca EJTA (ICsy 2.69 pg/mL).
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XenaTanmoHy aKTHUBHOCT IOKa3a0 j€ jeAMHO PYTHH, KOjH je OMOo crioco0aH Jia y jako BUCOKO]
koHnentpanuju (ICsp 2131.14 pg/mL) xenupa joHe reoxha.

PenykTHBHM KanmanuTeT KapakTEepUCaH je PEakIfjoM PEeayKIIHje Fe** joHa y Fe?* JoH
KOja ce YecTo KOpPHCTH Kako Ou ce oapenamna e€pUKACHOCT HCIHMTHBAHOT MarepHjajia y
MpoIleCcy MPEHOCa eJNEKTPOHA, LITO MOXKE MOCIY)KUTH Kao jacaH MHIUKATOp H-EroBe aHTH-
OKCH[aTHBHE aKTHBHOCTH.?® IlopacT arcopbaHIe peaKiUOHEe CMEIe, IPH 4eMy ce 6oja
Mema OJ XKyTe J0 TaMHO IUIaBe, yKa3yje Ha noBehame peayKIMOHOT KamaluTera ycien
nopacta (opmupama rBoxhe(Il)-kommiekca. Ha Cruyu 5.9. mpukazana je mnpomeHa
aricopOaHIle HacTaJIOT KOMIUIEKCA Yy OJHOCY Ha KOHIIGHTpAIMjy UCIIMUTHUBAHUX EKCTpaKara H
CTaHJapIHUX (EHOIHUX jeAH-erha (rajHa, acKOPOMHCKAa M €JarMHCKa KHUCEIUHA, PYTHH,
kBepuetud u bXT). I'paduk jacHO mokasyje na HajHIXKA U TPUOIMKHO jeTHAK PEyKTUBHU
KamaiureT uMajy ekcrpakT kopena F. hexapetala (FHR) u pyTun kao ctaHmapIHO jeAHbEIbE.
Hemro GosbM penyKTHBHHM IMOTEHIMjasl TOKA3aJd Cy EKCTPAaKTH HaJI3eMHHUX JelioBa 00e
ouspke, kopeHa F. ulmaria u ¢pnaBoHoua kBepueTuH u To y pactyhem ognocy: FUA < FHA <
kBepuetuH < FUR. Byrun xunpokcuronyen (bXT), ka0 CHHTETHYKU aHTMOKCHJIAHT, UCIIO-
JbHO je 3HaTHO 0OJbe PEOYKLIMOHE OCOOMHE YHje Cy BPEOHOCTH y HCTOM pPaHry Kao U
aKTHBHOCT eJarnHcKe kucennHe. HajOosbe penyKipoHe OcOOHMHE 3amakeHe Cy yIpaBo y
ciy4dajy (DeHOIHUX KHCEeIMHA, Kao IITO je Beh momMeHyTa enaruHCKa, alnu U acKOpOMHCKA U
rajHa KHCeIMHA KOje Cy MMajle MaKCHMaJHE BPEIHOCTH allCOpIIHUje y OINCEry KOHLEHTpa-
mija ox 0.05 10 0.2 mg/mL.

3.5 1

- = T =T E—— — el
4 Vd -

3 X
/

/

/

1

7

N
o1
1

N
1

-
(6]
1

/

Arnicop6ania Ha 700 nm

[EY
I

o
[6)]
1

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2

Konmuentpanuja (mg/mL)
—& - FUA FUR == FHA
== FHR = J& TanHa KuceanHa Enaruncka kucennna
Pytun Ksepuerun AckopOHHCKa KHCETHHA

=& - BXT
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5.5.2. Huxubuyuja aunudHe nepokcudayuje

[Topen ymore mpupoaHUX AHTHOKCHAAHATa Kao 3AaIITHUTHUX KOMIIOHEHTH Yy IpeBe-
HIUJH U JIeYehby HEKUX 3[PaBCTBEHUX 000JbEHa, OHU Takole MMajy BpJIO 3HAYajHy yJIOTY Y
IPEBEHLIUJU U CIpedaBamby KBapemha XpaHe YClea /1ejCTBa cI000AHUX pajuKaia Ha JHUIUJE,
OJJTHOCHO pa3BHjama Ipolieca JIUIUAHE nepokcuaanrje. OKcuaaluja IMnuga y HAMUpHUIIama
ytude Ha 00jy, YKycC, TEKCTypy, HYTPUTHBHY BPEIHOCT XpaHE, alli MOXXE JOBECTH U [0
Pa3HMX LITETHUX MOCIEAMIA NMPH KOH3YMHpamy XpaHe Koja caJpKi MOTEHIMjAIHO MITETHE
nponsBoje OBHX peakumja.’’® JIMMHAHA MEPOKCHAAIjAa YK/bYdyje UMTAB HH3 JAHYAHHX
peakiyja Koje Cy y IpHpPOAU ayTOKATAIUTUYKE, ajJl Koje ce MOry MHXHOupaTu momohy
CTaH/JapJHUX AaHTHOKCHJAaHATa, jeIUbCHha M30JIOBAHUX U3 OWJBHHX MaTepHjaja WIn
eKCTpaKaTa GHIbaKa KOji [OCe/Ty]y aHTHOKCHIATHBHY aKTHBHOCT, 2032

CnocobHoct ekcrpakara Owibaka F. ulmaria u F. hexapetala, kao u cranmapmaux
AaHTUOKCHJIaHATa Ja WHXUOWpAj)y JIMIUAHY OKCHIAIM]y HCIHTaHA je KOpHIIhemeM
Pa3IMYUATUX MOJIENI CHCTeMa. JeaH oJ1 OBUX cHucTeMa 0a3upaH je Ha GopMmupamy emyi3uje
yibe/Boga (rBokhe-THOIMjaHATHA METOJA) ca JIMHOJHOM KucenuHoM. [lonmuesacuhene
MacHe KHCEIMHe, Kao MITO je JMHOJMHA KuceiauHa (Cis-9,12-okTasexajneHcKka KUCETHHA),
JIAKO C€ OKCHUIYjy y TPHUCYCTBY KHUCEOHHMKA W3 Ba3ayxa. [lajba ayTookcuaanuja BOJIU [0
dopmHpama MEepoKcHIa JUHOJIHE KHCEIMHE, IITO CE€ MOXKE JETEeKTOBATH Ha OCHOBY
OKCHJaIHje Fe** no Fe* y nomeHyToj meroau. Ha ocHoBy nobujenux pesynrata (Tabena
5.6.), MOKe ce BHJETH Jia Cy HMCIUTHBAHU CKCTPAKTH TOKa3aJd CIIOCOOHOCT Jia PeAyKY]Y
dhopmupame xuaponepokcuaa. Hajaehy cnocoOHOCT MHXMOMpama JUMUIHE TTEPOKCUIAIIN]E
y OBOM MO/IEJI CHCTEMY MCIOJbHIIN Cy eKCTpakTH Ouibke F. hexapetala ca mpubmmkaim 1Cso
Bpeanoctuma (p > 0.05), 20.80 pg/mL 3a FHA u 18.77 pg/mL 3a FHR. Jlo6ujene BpeqHoctu
CYy y paHry MHXUOMIIMje KOjy j€ HCHOJbUO TNPUPOJHM AaHTHOKCUIAHT KBepleTuH (24.60
pg/mL). 3HaTHO cnaOujy aHTHOKCHJIATHUBHY aKTHBHOCT HAa HMBOY JIMIIHJIHE MEPOKCHAALN]e
nokasanu cy ekcrpaktu F. ulmaria, umje cy 1Csy BpemHOCTH Onile HEKONHMKO ITyTa BUIIE Y
onHocy Ha ekcrtpakre F. hexapetala. Hamsemuu nmeo F. ulmaria je 6uo Hemrto 6o0Jbu
aatrokcumanT (ICsp 50.06 pg/mL) y omnocy Ha kopen ucrte Owibke (77.23 pg/mL). ¥V
nopehewy ca HCIUTUBAHUM eKCTpakTMMa, BehumHa KopumiheHuX cTaHAapAHUX jEeIUECHA
UCTOJbMIIa j€ 3HATHO OOJbM AHTHOKCHUAATHBHU TIOTeHIHWjan. M3y3eTak dYWHE jeauHO
aCKOpOMHCKa KMCEeIMHA, KOja HHje yCIela 1a CIpeyH JUMUIHY TePOKCUIAIN]Y Y TECTUPAHO]
koH1eHTpauuju (1 mg/mL), u ranxa kucenuHa unja je ICso BpeqHocT 6mia jako BUcoka (255
pug/mL, p < 0.05) y ogHocy Ha ocrane cyncranne. HajuspakeHHju aHTHOKCHIaTHBHU Karia-
uTeT, ca 3HaTHO HMXUM ICsg BpenHoctuma (P < 0.05) y oHOCY Ha €KCTpaKTe, MoKa3alu cy
a-tokodepoin (0.56 pg/mL), enaruncka kucenuna (1.37 pg/mL) U CHHTETHYKH aHTHOKCUIAHT
BXT (2.41 pg/mL).

Jlpyru ucnuTHBaHU MOJIEN cucTeM Ouo je B-KapOTeH/ITMHOIHA KUCEIHHA CUCTEM T
B-kapoTeH, y OJCYCTBY aHTHOKCHJAHATa, MOJICKE peaklhjama Koje ¢e MOTYy U BHU3YaJHO
MPaTUTH jep A0Ja3u A0 TyOsbema 00je OHOCHO JUCKOJopalrje B-KapoTeHa yclel KYIUIo-
BaHE OKCHJalMje B-KapOoTeHA W JIMHOJHE KUCEINHE, TPU YeMy HAcTajy CIO0OJHH paarKau.
Pesynraru aHTHOKCHIATHBHE aKTUBHOCTH €KCTpaKaTa M pe)epeHTHUX jeUbCHha IPUKa3aHU
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cy y Tabenu 5.6. Ocum enarurcke kucenuHe (ICsg 12.68 pg/mL), ocrama mcnuTuBaHa
pedepeHTHA jenbeha HICY HHXUOUpalia OKCUIAIN]y JIMHOMHE KucenuHe 3a 50% y ucnuru-
BaHUM KOHIICHTpaljama. 3a pa3liuKy OJl CTaH/Aap/a, UCIIUTHBAHU EKCTPAKTH CY IMOKa3aJn
CIIOCOOHOCT WMHXHOWpama OKCHAaNHje [B-KapoTeHa W JIMHOJHE KHUCEJIWHE, MPU 4YeMy Cy
eKCTPAKTH HAI3eMHOT jenia mMmanu 3HaTHO Oosbe pesyntare (ICsg 69.47 pg/mL 3a FUA un
93.96 pg/mL 3a FHA) y omHOCy Ha eKcTpakTe KopeHa. ['eHepasHO rielaHo, eKCTPaKTH
HaJ[3eMHOT Jena u kopeHa F. ulmaria cy ucnospuinm 00Jby aHTHOKCUIATHBHY aKTUBHOCT Y
OBOM MOJIEJI CUCTEMY, Y OJHOCY Ha OJiroBapajyhe ekcTpakrte apyre OHbKe.

[IpuinkoM ucCHUTHBamba AHTUOKCUAATUBHE AaKTHMBHOCTH €KCTpakara, Mopeid [iBa
MOMEHYTa MOJeJI cucTema, KopuiiheH je U mMeco Mojen cucteM. JlunuaHa okcuupaiuja je
BpJIO YecT MpobIieM Kajla ce paJu O XpaHu 00raroj MacTUMa U y TOKY 4yBamba MOTY HAaCTaTH
Pa3IMYNATH CEKyHJAPHH MTPOU3BOIU OKCHJAIN]e KOJHU MOTY pearoBaTH ca OMOMOJIEKYJIMMa U
WCIIOJBUTH IUTOTOKCHYHE M T'€HOTOKCHYHE eekTe. Jeqan o] OBHX MPOU3BOJA j& MAJIOH/IH-
annexun (MDA), koju ce Hajuenthe KOPUCTH Kao MapKep OKCHIATUBHOT CTpeca W MHIEKC
JNIMNAIHE TepoKCHaanmje. > Y 0BOM TecTy, CBEXKe CBHECKO Meco KopHIheHo je kao Mosen
XpaHe Kako OW ce yTBPAWIIO Ja JIM J0JaTaKk MCIIUTHBAHUX eKCTpakara Ousbaka F. ulmaria u
F. hexapetala moxe epukacHO HHXHOUpPATH JUIUAHY IEPOKCHIAIN]Y Y MECY TOKOM UyBamba
y oapeh)eHOM BPEMEHCKOM MEPHOTY.

Ta6ena 5.6. Hnxubuyuja aunudHe nepokcudayuje ekcmpakama 6ussaka F. ulmaria u F. hexapetala
u cmaHdapoHuUxX aHmuokcudaHama y pasAuvumum Modes cucmemuma

ICso (ug/mL)

Excmpakmu
u cmandapdu Monen cuctem [B-KapoTeH/TMHOTHA KHCEIMHA
eMyJ3uja yjbe/Bosia MOJIEJ CUCTEM
FUA 50.06 + 2.15° 69.47 + 2.56%
FUR 77.23 +2.94° 138.36 + 7.12°
FHA 20.80 + 1.44™D 03.96 + 2.32°
FHR 18.77 + 1.06™" 263.83 +16.34"
lanHa KucenuHa 255 +12.21" >200
Enaruncka 1.37 +0.16" 12.68 + 0.94"
KHCEJINHA
AckopOuHCKa >1000 B
KHCEIIMHA
Pyrun 9.70 £ 0.51*" >200
Ksepuernn 24.60 +1.23" >200
BXT 241 +0.79% -
a-ToKo(epOIT 0.56 + 0.08" >1000

ICso BpeHOCTH Cy onpelyeHe HenMHeapHOM perpecioHoM aHanu3oM (one way ANOVA).

—, HHje TecTUpaHo. Pe3ynTaTu cy U3paXKeHH Kao Cpeba BpeAHOCT TpH He3aBucHa Meperwa = C.J1. (n = 3).
BpenHocty y KOJIOHM O3HaYCHE PA3IMYUTUM CIOBHMA y CYNEPCKPUITY CE CTaTHCTHYKU 3Ha4YajHO PasiMKyjy Ha
p <0.05.
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MDA u apyru npou3Boy JTUMUAHE OKCHAAIM]E MOTY pearoBaTH ca THOOapOUTypHOM
kucenmuaom (TBA), mpu yemy Hacrajy KOMIUIEKCH Ha3BaHH THOOApOMTYypHAa KHCEIHHA
peaktuBHe cyrcranie (TBARS), koju ce Mory aeTekToBaTH CeKTpOoPOTOMETPHjCKU HA 532
nm. Kako cy CBU EKCTPaKTH MPETXOAHO MOKa3alW BHCOK AHTUOKCHIATUBHU KallalluTeT,
HWHKOPIIOPUPAHH CYy Y CBEXKE CBUELCKO Meco Yy e no3e (100 u 500 mg/Kg), a muxoBa akTu-
BHOCT y OBOM MoJIeNI cuctemy, u3paxkena y TBARS jeaununama, nopehena je ca cunreru-
YKUM aHTHOKCcHUIAHTOM Oytwi xuapokcutoinyeHoM (BXT) amnmunupanuM y KOHIEHTpAIUjU
50 mg/kg u rpynom 6e3 J01aTKa aHTHOKCHJaHATA.

Kao miro je u ouekuBaHo, y nopehemy ca KOHTPOIHOM TpyrioM 6e3 UKaKBOT aJUTHBA,
BXT (50 mg/kg) je uaxubupao dpopmupame TBARS y HajBeheM MpoOLEHTY TOKOM Tpajamba
yutaBor ekcrnepumenta (Cruxa 5.10. A). IHTepecaHTHO je mpuMeTHTH Ja cy ekcTpakTu FUA
u FUR y konnenrpamuju 500 mg/kg umanu Bpeanoctu TBARS Bpio ciudHe M HE3HATHO
Bumre (P > 0.05) y nopehemwy ca BXT. Bpennoctn nxHuOUIMje TUMHIHE OKCHIAIM]E Y MECY
y rpynama kojuma cy poaatu FUA u FUR y nosu 100 mg/Kg HuUCy Omiie CTaTUCTHYKH
3HA4YajHO pa3jMyYUTe CBE JIO 3. JlaHa 4yyBama, a HakoH Tor mepuogaa FUR (100 mg/Kg) je
noseo no Hwkux TBARS Bpemoctu (p < 0.05) y ogHocy Ha koHTpody. CBe BpEAHOCTH
omajajy ox 7. laHa HaJajbe, a Pa3yior HajBepoBaTHH]e JekU y HecTabuinHoctd MDA u npy-
IMX KpPaTKOJIAHYaHHX OPraHCKUX IMPOU3BOJIa M UCHAPJbUBHUX MpPOAyKaTa Majle MOJIEKYJICKE
TeXHUHE KOjJU HACTajy y Mpollecy JunuaHe okcuaanuje. Okcuaanyja oBUxX IpoayKaTa BOAU 0
CTBapama aJIKOXoJla U KHUCEINHA KOju He MOry pearoBaTu ca TBA, ma Ttako u He Mory OuUTH

nerektoBanu TBA tectom.203%

Pesynratu ucnuTHBama ekcrpakara Omsbke F. hexapetala y meco momen cucremy
nparwiu cy cimdad tpeHp (Cruxa 5.10. B). YV kontponHoj rpynu TBARS Bpeanoctu cy
pacie TOKOM BpeMeHa uyBama, cBe 10 9. mana. FHA u FHR excrtpaktu cy ucnosbunm
KOHIIEHTPALMOHO-3aBUCTAaH AaHTUOKCUJATUBHU e(eKaT. ATUIMKallija OBUX €KcTpakara y obe
KOHIIEHTpalyje pe3ynrupana je HwkuM TBARS BpeaHocTMMa TOKOM YHTaBOI MepHoOa
qyBama, y nopehemy ca koHTpoaHUM y3opkoM (P < 0.05). Cpakako, BXT (50 mg/kg) je umao
HajBehu crenen nuxubunuje popmupama TBARS. Kao u y nperxonnom ciyuajy, TBARS
BPEHOCTH Y CBUM HCIUTHBAHHUM Tpylnama, ca U 0e3 aHTHOKCHJIaHaTa, pacie cy A0 7. AaHa
4yyBamwa, NPU YeMy je KOJA KOHTpoJiHe rpyne u obe rpyme tperupane FHR ekcrpakrom Taj
MpouEecC HAacTaBJbeH U 9. mana. [lakne, HakKOH 7 oAHOCHO 9 naHa yyBamwa Ha 4°C, BpeAHOCTH
TBARS cy ce cMamuBaie cBe 10 Kpaja HCIUTUBAHOT Tieproa. M3 rope HaBeneHOT pasJora,
y TOM TepHoay NOOHjeHH MPOJYKTH JMIUIAHE MEPOKCUAAIMje HIUCY MOITIM OUTH M3MEpEeHHU
IPUMEHEHOM MEeTOJIOM. VIHTepecaHTHO je MPUMETHTH Jia Cy, Kao M y cily4yajy ekcrpakara F.
ulmaria, oba excrpakra F. hexapetala y mpuMemeHMM KOHIEHTpalHjama y OJHOCY Ha
KOHTPOJIHY TPYIly, HHXUOMpanu nin cMambuin HactaHak TBARS y mecy, cBe 10k ux je 6uio
Moryhe u3mepuTH.

Meco mozen cucreMu Koju cy cajprkanu Behe xonndyuHe OMJBHHUX eKcTpakaTa Cy
umanu u Mame koiauunae TBARS y Toky uuraBor meprozaa uyBama (P < 0.05). Ha mpuka-
3aauM aujarpamuMma (Cruxa 5.10. A m b) Moxe ce BumeTu na cy HajeUKacCHHjU OWIIH
excrpaktd FUR u FHA y Bumoj konunentpammju (500 mg/kg). Maxubunmja npoaykuuje
TBARS je cBakako yCKO NOBE3aHa Ca aHTHOKCHAATUBHOM AaKTHBHOIINY M crocoOHOIIhy
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,»,XBaTama“ CJI000JHHX paJUKala KOjy HCII0JbaBajy HCIHUTUBAHM CKCTPakTH. Mehytum,
HajBUIIIM CTENEH MHXUOWIIHjE JTUMUIAHE MEePOKCUAAIN]E Y MECYy MMAO0 j€ CUHTETUYKUA aHTH-
okcuganT BXT (50 mg/kg) n Tako moka3ao Ja ¥Ma Hajjaud NMPEBEHTHUBHH e(deKkar Kaja ce
paau o MpoIieCy pa3BUjama TUIMUIAHE OKCUIAIM]e Y Herpepal)eHoM Mecy.
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—&— KouTtpona —X- -BXT 50 mg/kg —a— FHA 100 mg/kg
—m—FHAS500 mg/kg --%- FHR100mg/kg  --e--FHR 500 mg/kg

Cauka 5.10. [Ipomene y aunudHoj okcudayuju mj. Husoy TBARS y meco moden cucmemuma kojuma
¢y dodamu FUA u FUR ekcmpakmu (A), FHA u FHR ekcmpaxkmu (B) y pazauvyumum
KOHYeHmpayujamay epemeHckom uHmepsany o0 14 daHa. Pesynratu ¢y IpencTaB/beHH Kao CPeba
BPEAHOCT TpH He3aBucHa Mepema + C.J1. (n = 5).
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5.5.3. Cma6buanocm ucnumueaHux ekcmpakama (pH, mepmasaHa u y moky in vitro
duzecmuje)

Ynorpeba OusbHOT MaTepujasia (JISKOBUTO OMJbE, 3a4MHHU, Bohe u moBphe) Hajuenthe
IoJIpa3yMeBa pa3jM4uTe BUJOBE 00paje, Koja MOXKEe JJOBECTH |0 IPOMEHa y cacTaBy Ouo-
AKTHBHUX KOMITOHGHTH M aHTHOKCHIATHBHE aKTHBHOCTH MaTepHjama.’>" Y HHTepecy, KaKo
Hay4yHE 3ajeJHHIIe, TaKO W MpexpamMOeHe WHAYCTpUje W KOH3YMEHATa, jecTe Ja ce yTBPIU
CTCTIEH THUX MPOMEHAa Kako Ou ce OnaroTBOpHU eQeKTH OMJBHOT MaTrepujajia MOTJIH
MCKOPUCTUTH Ha Haj0ospu Moryhu HaumH. CTOra je MCHUTHBAE CTAOMIHOCTH EKCTpakaTa
ouspaka F. ulmaria u F. hexapetala 6aszupano Ha oapehuBamy nmpomeHe cajipkaja yKYIHHX
(EHOMHUX jeAUbeha U AaHTHOKCUIATUBHE aKTUBHOCTH, KaJla Cy y30pLH HOJABPTHYTH IpOMe-
uu pH BpemHoctu cpeaune, kyBawy Ha 100°C y Tpajamy on 240 min U CUMYJIHpPaHOM
nporiecy in Vitro aurectuje. Jlakie, CUMyNTaHO je oapehuBaHa CTaOMIHOCT OMOJIOIIKK
aKTUBHMX KOMIIOHEHATa U IPOMEHA BUXOBOI aHTHOKCUAATUBHOT noteHuMjana. Ha Crukama
5.11. u 5.12. npukazaHu cy KommnapaTuBHH aujarpamu pH crabuiaHOCTH, TepManHe cTadu-
JHOCTH W CTa0MJIHOCTH y TOKY IN Vitro murecruje excrpakara F. ulmaria u F. hexapetala,
M3paXeHO Kpo3 canpikaj ykynHux ¢enona (TPC) u penatnBHy aHTHOKCHIATUBHY aKTUBHOCT
Ha HuBoy DPPH paamkama. OBe aHayim3e Cy OJ1 BEIUKOT 3Hadaja, jep ce MpH MOCMAaTpamby
Pa3NMYUTHUX BHUIOBA CTAOMIHOCTH MOTY NpPEIBUAETH OCOOWHE M aKTHBHOCT €KCTpakara y
Pa3IUYUTHUM YCIOBUMA.

Ha Cnuyu 5.11. npuxazanu cy pesyiratd aHanuze crabuwiHocty FUA u FUR
ekcTpakara. VICUTHBaHM eKCTPaKTH Cy MOABPrHYTH pasnuuutuM pH Bpennoctuma (pH 1-9)
1 KyBaHu 240 min Ha TeMIepaTypH KJbydama, a y TOKY THX Ipoleca ojpehrBaHa je mpoMmeHa
caapxaja ykynHux ¢enonnux jenumema (TPC) u cnocobHocT ,,xBarawma*“ DPPH panukana.
Takohe, cumynupan je u iporiec in vitro murectuje FUA u FUR, a crabunnocT je npahieHa Ha
ucty HauuH. Y pasnuuutuM pH ycinoBuma, Bpennoctu TPC y exctpaktuma FUA u FUR cy
owne necranue (Cnuxa 5.11. A). Hajumxka Bpennoct TPC y FUA ekcTpakTy 3a0enexeHa je
Ha pH 9, a koHUeHTpanMja (EeHOTHUX jelumbemha pacia je ciaenehum pegocienom pH BpeaHo-
ctu: pH 9 <1 <5 <3< 7. lro ce Tnue FUR ekcrpakra, Hajseha konuunHa (HeHOTHUX
jenumema 3abenexena je Ha pH 1. Ha ocranum pH Bpennoctuma TPC cy Oune Huxe u
cratuctuuku paznmuuute (P < 0.05) y ogHOCY Ha HETpeTHpaHu eKCcTpakT. Y oaHocy Ha pH 1,
TPC y FUR cy omamane cmenehum pemocnenqom pH 1 > 9 > 7 > 5 > 3. PenaruBHa
AQHTHUOKCUJIATUBHA aKTUBHOCT 00a excTpakTa, 6azupana Ha DPPH meroau, 6mna je mpuinaHo
BHCOKa Ha cBUM wucnutuBanuM pH Bpeanoctmma, usysumajyhu pH 9 (Cauxa 5.11. b).
Taxohe, Huje O6uno craTucTuku 3HauyajHe pasznuke usmely akrtuBHoctH FUA m FUR vy
nopehemy ca HeTpetupanuM exctpaktuma (P > 0.05), ocum BpennocTr Ha pH 9.
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Cauka 5.11. pH cma6buaHocm (4, B), mepmaana cmabuarocm (B, I') u cmabusiHocm y moky in
vitro dueecmuje (/], ) memanoaHux ekcmpakama F. ulmaria (FUA u FUR) npaheHa npeko
cadpaicaja ykynHux peHoHUX jedurberba u DPPH memode. Pesynrartu ¢y NpeacTaB/bEHU Kao CPEtba
BpeAHOCT Tpu He3aBucHa Mepera = C.J1. (n = 3). #p < 0.05 mopeleno ca HeTperupanum ekctpaktuma. *p < 0.05
mopeheHo ca HynTuM BpeMeHOM (0e3 MKaKBOT TPETMaHa).
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VYrtunaj Bpemena mukyoupamwa FUA m FUR ekcrpakra Ha TemmepaTypu KJbydama
npukaszaH je Ha Crnuxama 5.11. B u I'. TPC Bpennoctu 3a o0a y30pka y TOKy modeTHux 30
min KyBamwa HUCY OWJIe CTATUCTUYKU 3Ha4ajHO paznuuute (P > 0.05) y mopehemy ca yzopiu-
Ma KOju HHCY TeTupaHu (HynaTo Bpeme). Melhytum, ca mouerkoM Ha 60 min ma cBe 70 Kpaja
tpermana, TPC BpemHocTu 3a o0a ekcrpakra cy Oune y mopacty (p < 0.05) mopeheno ca
HYATUM BpeMmeHoM. PenatuBHa anTrokcuaatuBHa aktuBHOCT FUA n FUR ekcrpakata 6una
je oko 100% cBe mo 60 min, a 3aTum je mpuMeheHO HE3HATHO omajame BpenHoctu 10 180
min, moce6Ho koa FUR ekcrpakra.

Kako 6u ce nobuno Buiie nHpopMalnja 0 aHTUOKCHUATUBHO] aKTUBHOCTH M TTOHA-
mawy FUA u FUR ekcrpakara y racTpOMHTECTUHAIHOM TPAKTY, EKCTPAKTU Cy MOJABPTHYTH
in vitro cumynauuju aurectuje, a pesyarata cy npukaszand Ha Cnuyu 5.11. T u B. TPC
BPEIHOCTH 3a 00a EKCTpaKTa MpaTuiie Cy CIWYaH TPEH]I TOKOM Tpajama MHKyOaruje. Hakon
30 min gurecTHje y NMpUCyCTBY mnencuna, BpenHoctu TPC Hucy Ouie CTaTUCTHYKY 3HAYAjHO
pazmumuute (P > 0.05) y ogHOCY Ha BpPEIHOCTH HA TMOYETKY Ipolleca. 3aTHM je CaapiKaj
yKymHEX (heHosa pactao cge a0 120 min gurectuje (P < 0.05), mocedno kox FUR ekcrpakra,
a IOTOM je JIOIIIO JI0 Omajiama BPEIHOCTH CBE 10 Kpaja MHKyOalnoHor neproja. Ha ocHoBy
NOOUjeHUX pe3ysTaTta MOXKe Ce 3aKJbY4UTH Ja Cy 00a eKCTpakTa MMasia pelaTHBHO BHCOKY
aHTUOKCUJIaTHUBHY akTUBHOCT Ha HUBOy DPPH pagukana (Crnuka 5.11. B) y xenynauHum
ycIoBUMa CHUMYJHMpaHe Aurectdje, 1o 60 min. PenaTuBHa aHTHOKCHIATHMBHA aKTUBHOCT Y
MpBa J[Ba cata JUTECTH]e Y JyoJeHanHo] ¢a3u Ousia je CTaTUCTUYKU 3Ha4ajHO pazinyuTa (P <
0.05) y mopehemy ca HeTpeTupanum y3opiuma. Takohe, y mopehemy ca xemynadHom dazom
nurectrje, antTuokcugaTuBHa aktuBHOCT FUA u FUR je 3nauajuo cmamena (P < 0.05) y
IyoJleHATHUM YycioBuMa. Ha Kpajy OBOT CHMyIMpaHOT Mpoleca, BPEIHOCTH pelaTHBHE
AHTHOKCH/IATHBHE aKTUBHOCTH 00a EKCTPaKTa Cy HE3HATHO Mopaciie.

Ha Cruyu 5.12. npukazanu cy pe3yiTaTH CTaOMJIHOCTM METAaHOJIHHUX EKCTpakara
owpke F. hexapetala (FHA u FHR). Edekar npomene pH BpeqHOCTH Ha yKymaH caapikaj
dbenonnux jenumermna (TPC) ucnuTuBaHux ekctpakara 6uo je Hesnatan (Cruxa 5.12. A). TPC
BpeaHoct 3a FHR ce Hucy 3HadyajHo mpomenusie Ha cBuUM TectupanuM pH BpenHocTtuma,
nok je TPC 3a FHA 6mo 3Hauajuo cmamed Ha pH 3 u 7 (p < 0.05). Pe3synratu penaTuBHe
antuokcuaatuae aktuBHocTd FHA u FHR mpu nmpomenu pH Bpennoctu (Cruxa 5.12. b)
jacHo IMoKa3yjy Ja je eKCTpakT npuiindHo crtabuian y pH omcery ox 1-7 (p > 0.05). Ha pH 9
je penaTMBHa aHTHOKcHAaTUBHa akTuBHOCT FHA Owmia 3HaTHO Hmka y mnopehemy ca
HeTpeTupanuM y3opkoM (P < 0.05). C apyre ctpane, ciocobHocT xBaTaka DPPH panukana
on crpane FHR exctpakra 6una je 3HatHO 60Jpa Ha pH Bpennoctuma on 1-5. Ha pH ox 7-9
penatuBHa aktuBHOCT FHR ce cmammia 3a mpubmmkao 40% (p < 0.05) y nopehemy ca
uctum y3opkom mpe tpermana (100%). CrabwmHoct ekcrtpakara F. hexapetala y Ttoky
TepmMuuke oOpaae onpehuBana je Ha Beh momenyt HauumH. Exctpakth FHA um FHR cy
noABpruHyTH KyBamy 240 min Ha 100°C u y Toky mporieca oapehuBan je yKymaH caapikaj
(heHOTHUX jeIMIbEeha U PellaTUBHA aHTHOKCHIATUBHA akTUBHOCT Ha HMBOY DPPH panukana
(Cnuxa 5.12. B u I'). TPC 00a ekcTpakTa ce HE3HaTHO CMambKHO HAKOH 15 min 3arpeBama.
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Cauka 5.12. pH cma6uanocm (A, B), mepmaana cma6uanocm (B, I') u cma6usHocm y mokKy in
vitro dueecmuje (/[], 5) memanoanux ekcmpakama F. hexapetala (FHA u FHR) npaheHa npeko
cadpscaja yKynHux geHoaHux jedurseroa u DPPH memode. Pesynraru cy npeacTaBbeHH Kao Cpelba
BPEIHOCT TpH He3aBucHA Mepema = C.JI. (n = 3). #p < 0.05 nmopeheno ca Herperupanum ekcrpakTuma. *p < 0.05
mopeheHo ca HynTHM BpeMeHOM (0e3 MKaKBOT TPETMaHa).
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Haxon 15 min 3arpeBama, caapkaj GeHONMHUX jenumema y FHA excTpakTy je pacrao
10 240 min tpetmana (p < 0.05), nok ce TPC Bpeanoctu 3a FHR Hucy 3HauajHo Memwaie cBe
10 Kpaja mporeca. IlITo ce Tye penaTHBHE aHTUOKCHIATHBHE aKTUBHOCTH €KCTpaKaTa, HUCY
npumMehene 3HauajHUje MpoMeHe cBe 10 npBux 60 min 3arpeBama, a oa 120 min nma no 240
min TepMuuYKe oOpaje 3abenekeHe Cy CTaTUCTUYKHM 3HAYajHE PAa3IMKEe Yy aHTHOKCHIATUBHO]
aKTUBHOCTH OBa JBa ekctpakra (P < 0.05). Jlox je ox 120 min nma 10 Kpaja TpeTMaHa aHTH-
okcugatuBHa aktuBHOCT FHA pacna, Bpennoctu 3a FHR cy ce cmamuBane. Ilopenehu
JHjarpaMe ca pe3yJiTaTHMa, MOXKe Ce€ 3aKJbYUUTH Ja MPOMEHA aHTUOKCHIATHBHE aKTHBHOCTH
ekcrpakara F. hexapetala y Toky 3arpeBarma mpaTu IpOMEHY Cajpikaja YKYMHUX (EHOTHHX
jenumbema.

Crabmmnoctr FHA u FHR exctpakara y mnpucycTBY HAWTECTHMBHHX €H3UMa U
JyOJICHATHUX IapamMeTapa UCIIUTUBAHA je, Kao M Y MPETXOJHOM CJIy4ajy, Kako Ou ce jpoomie
uHpopMaimje o edhexTMa U TOTCHIM]aTHO] aKTHBHOCTH €KCTpakaTta y INn VIVO ycioBuMa.
Pesyaratu in vitro cumynanuje ractpountectunanue aurectuje FHA u FHR (TPC BpenHo-
CTH W pelaTMBHA AaHTHOKCHUIATHBHA aKTHBHOCT) Npukazanu cy Ha Cuuyu 5.12. JJ u B.
AHTHOKCH/IaTUBHA aKTHUBHOCT EKCTpakaTa Ce HMj€ 3HAuajHO MEmalla y TOKY Bapema Yy
IIPUCYCTBY NerncuHa (KeaydauyHu yciaoBH, 1o 60 min, p > 0.05). V mehyspemeny, TPC
BpenHocty 3a FHR cy nHarno mopaciie Ha cpeauHu sxenynadHe ¢asze, a MOTOM BpJIO Majo
onane (p < 0.05). ¥V cinyuajy FHA exctpakra, TPC BpeqHOCTH y KelyJauHUM YCIOBUMA CY
owie yrpaBo cynpoTHe, Ha 30 min cy 3Ha4yajHO omaiie, /1a Ou ce 10 Kpaja oBe (ha3e HE3HATHO
nosehane. Y ayoneHanHoj ¢a3u penatuBHa aHTHOKcuaaThBHA akTuBHOCT FHR excTpakra ce
MaJlo, alM CTaTUCTUYKHU 3HadajHo (P < 0.05) cmamuia, u ocrana NpuOIMKHO KOHCTAaHTHA J10
Kpaja cumynauuje nurectuje. Y osoj ¢asu, TPC Bpennoctu FHR ekcrpakra cy ce takohe
CMamHMBaJie CBE JI0 Kpaja 3amator nepuoaa (240 min). PenatuBHa aHTHOKCHUIATHBHA aKTH-
BHOCcT FHA ekcTpakTa moJ TyoAeHaIHUM YCIOBMMa 3Ha4yajHO je omaia Ha 120 min, a oHAa
He3HaTHO nopacia Ha 180 min u octana 6e3 ApacTHUHUX MPOMEHa CBE JI0 Kpaja eKcIepHu-
menTa. [log umctum ycnoBuma (ayonenanHa ¢aza) TPC Bpemnoct FHA ekctpakrta ce
nosehana Ha 180 min (p < 0.05), a moToMm je Ha Kpajy TpeTMaHa caap:kaj PEHOIHUX jeIube-
Bha OM0 YMameH.

5.6. AHTHMHMKPOGHA aKTMBHOCT eKCcTpakKaTa 6u/baka F. ulmariau F.
hexapetala

5.6.1. AHmubakmepujcka akmugHocm

AnTnbOaKkTepujcKka aKTHMBHOCT eKcTpakata Owsbaka F. ulmaria u F. hexapetala
TecTUpaHa je Ha maHeny of 14 GakTepujCcKuX BpCTa, OJ1 KOjuX Cy miecT ['pam mo3uTHBHE U
ocam Bpcta I'pam HeratuBHe. KopumrheHa je MUKpOAMIYIIIOHA METO/a TIPH YeMy Cy pe3y-
JITATU W3PKEHN KAa0 MUHUMAaTHA MHXHOUTOPHA KOHIIEHTpaIija ucnuTuBaHor yzopka (MIC),
OJTHOCHO HajHMa KOHILIEHTpaIfja Koja MHXUOUpa pacT MUKPOOPIraHU3Ma, U MPUKA3aHU Cy Y
Tabenu 5.7. Pe3yntatu aHTHOAKTEpHjCKe aKTUBHOCTH €KCTpakara mopeheHu cy ca 4ducTum
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(heHOTHUM jeaumberbuMa (TallHa KUCEJIMHA W KBEPLETHH) U PePEPEHTHUM aHTHOMOTHUIIMMA
(ampanuH, epUTPOMUITIH U XJIOpaM(PEHUKOI).

Excrpaktn HagzemHor jaena u kopeHa obe ucnutuBane ousbke (FUA, FUR, FHA nu
FHR) noka3anu cy akTHBHOCT Ha CBUM HMCHUTHBAHUM OakTepujama ca MUHHMAJIHUM HMHXU-
OuTopHUM KOHIeHTpanujama y panry ox 0.156 —-10 mg/mL. bakrepujcka Bpcra P.
aeruginosa (ATCC 10145) ucnospriia je pe3uCTEeHTHOCT Ha JIeJioBambe eKcTpakara Ousbke F.
hexapetala (MIC > 10.00 mg/mL), nok cy ekctpaktu FUA u FUR ucnoseunu He3HaTHY
aHTUMUKPOOHY akTUBHOCT ca uctoM MIC Bpennomnthy ox 5.00 mg/mL. Takohe, ekcTpakTu cy
CIIMYHO JeJ0BajiM M Ha wm3onar ucte Oakrepuje (P. aeruginosa FSB 37), xoju je 6uo
pesuctenTa Ha aejctBo FHR ekcrpakra, ok je ko ocranux ekcrpakaTa 3abenexxena MIC
5.00 mg/mL. NcniutiBanu eKcTpakTu ¢y ucrnosbuian ucte Bpeanoct MIC (5.00 mg/mL) u y
ciyuajy Oakrepuja E. coli (FSB 25922) u K. pneumoniae (ATCC 70063), npu uemy FHR
SKCTPaKT IMOHOBO HHje MCIOJbUO aKTUBHOCT Ha E. COll y ammuupaHuM KOHIIGHTpallujama,
JIOK je JIelioBa0 MHXHOUTOPHO Ha pacT K. pneumoniae y jako Bucokoj kourenrpanuju (10.00
mg/mL). Unentuune MIC Bpennoctu excrpakata (5.00 mg/mL) 3abenexene cy Koja u3onara
jom jemne G— 6akrtepuje A. chroococum (FSB 14), u jenne G+ Bpcre B. mycoides (FSB 1),
rae ce FHR ekctpakt moHOBO moka3zao kao Hajcimabuju (10.00 mg/mL). Hemro 60sb1 aHTH-
MUKpPOOHU e(eKaT UCIUTUBAHU €KCTPAKTU CYy UCIOJBHIIM Ha APYry TECTHUpPAHy BPCTY U3 coja
Bacillus, B. subtilis (ATCC 6633), npu uemy cy FUA, FUR u FHA Ounu 3HaTHO epuKacHUju
(MIC 2.50 mg/mL) on FHR ekcrpakra (10 mg/mL). dymno wuxy MIC Bpennoct (1.25
mg/mL) nokazanu cy ekcrpaktu FUA, FUR u FHA nipu nenoBamy Ha u3onate P. fluorescens
(FSB 28), A. tumefaciens (FSB 11) u crangapany kyatypy S. aureus (ATCC 25923). Tpeun
Hmxe epukacHocty FHR ekcrpakra ce v y oBUM cilydajeBUMa HacTaBHo, Tako jga cy MIC
BPEIHOCTH 3a 0Baj ekctpakT Omie ox 2.50 mo 5.00 mg/mL. Baktepujcke BpcTe Koje €y ce
MoKasalie Kao HajoceT/bUBHjE HA JIENIOBambe MCNUTHBAHUMX ekcTpakara cy E. coli (ATCC
25922), M. lysodeikticus (ATCC 4698), u uzonaru S. aureus (FSB 30) u E. faecalis (FSB
24). V cayuajy E. faecalis, Ha ocHOBY noOujeHHX pe3ynTata MOXEMO TOBOPUTH O J00pOj
aHTHOAKTEPUjCKO] aKTHBHOCTH caMo ekcrpakata Owsbke F. ulmaria (FUA, FUR) ca
unentuuHoM MIC Bpegnouthy 0.3125 mg/mL. Mctu nuBo aktuBHoctu FUA, FUR, anu u
FHA, nokazanu cy y tpetmany M. lysodeikticus. Jemuno y aBa ciaydaja, koa Bpcta E. coli u
n3oiara S. aureus, cBa YETHUPH WCIUTHBAHA €KCTPaKTa Cy HWCIOJGHIM jJaKO BHCOK aHTHOA-
KTepujcku noteHuujan. EdukacHocT excTpakara o0e HCIUTHBaHE OMIbKE Yy CIpeyaBamby
pacta U pa3Boja OBe JIBe OaKTepHjCKe BPCTE KpeTaja ce y jako MajJoM pactony, on 0.625
mg/mL na 1o Hajumwkux MIC Bpennoctu 0.156 mg/mL.

VY nopehemy ca yucTUM (DEHOTHUM jeAUIEHMMA, TATHOM KHCEIMHOM U KBeplie-
THHOM, ca curypHoumihy ce moxe pehu na cy ekcTpakTu ca HajBehuM aHTHUMUKPOOHMM
MOTEHIIMjaJIoM OWJIM 3HATHO epHKACHUJU Ha HajoceTsbuBHUje OakTepujcke Bpcte (E. coli, M.
lysodeikticus, u u3onate S. aureus, E. faecalis) y omnocy Ha xBepuerus. IlIto ce True rammHe
KHCEJIMHE, OHA je TI0Ka3alia jako 100po aHTUMUKPOOHO JiesioBame, moceoHo Ha G+ GakTepuje.
Jenuno je xox E. coli ekcrpakt FUA umao mmxy MIC Bpennoct, y nopehemy ca raaHoMm
KHCEIIMHOM.
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Tabena 5.7. Anmubakmepujcka akmusHocm ekcmpakama 6usaka F. ulmaria (FUA, FUR) u F. hexapetala (FHA, FHR), y nopebery ca uucmum
deHoHUM jedurberbuma (2a1HA KUCeAUHA U K8epyemuH) u pedpepeHmHuUM aHmubuomuyuma (amMpayuH, epumpoMuyuH U Xx10pam@peHuKo1)

MIC Bpennoctu™

Baxmepujcke apcme Excmpakmu DeHoHa jedurbersa Aumu6buomuyu
FUA FUR FHA FHR G K A E H

P. aeruginosa ATCC G- 5.00 5.00 >10 >10 >1 >1 5 >10 >10
P. aeruginosa FSB G- 5.00 5.00 5.00 >10 >1 >1 5.00 >10 >10
P. fluorescens FSB G- 1.25 1.25 1.25 5.00 0.25 >1 - 0.3125 10.00
K. pneumoniae ATCC G- 5.00 5.00 5.00 10.00 >1 >1 0.625 >10 10.00
E. coli ATCC G- 0.156 0.625 0.3125 0.625 0.25 1.00 0.3125 0.156  10.00
E. coli FSB G- 5.00 5.00 5.00 >10 >1 >1 0.625 - 10.00
A. tumefaciens FSB G- 1.25 1.25 1.25 5.00 0.25 >1 - 0.3125 10.00
A. chroococum FSB G- 5.00 5.00 5.00 10.00 0.25 >1 - 5.00 5.00
M. lysodeikticus ATCC G+ 0.3125 0.3125 0.3125 5.00 0.125 >1 - <0.078 1.25
B. subtilis ATCC G+ 2.50 2.50 2.50 10.00 0.25 >1 - 10.00 10.00
B. mycoides FSB G+ 5.00 5.00 5.00 10.00 0.25 >1 - 5.00 10.00
S. aureus ATCC G+ 1.25 1.25 1.25 2.50 0.125 >1 - 2.50 1.25
S. aureus FSB G+ 0.156 0.156 0.156 0.3125 0.125 0.50 - 250  10.00
E. faecalis FSB G+ 0.3125 0.3125 1.25 2.50 0.125 >1 1.25 10.00 2.50

* MIC — MuHMMaTHA MHXNONTOPHA KOHIIEHTpAIMja u3pakeHa y mg/mL 3a OMibHE eKCcTpakTe, TallHy KHCEINHY M KBEPLETHH, JOK je 32 aHTHOMOTHKE H3paXkeHa y pg/mL;
G — ranna xucenuHa; K — kBepuernn; A — ampanus; E — eputpomunue; H — ximopamdeHukor; — HIje TeCTHpaHOo.
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Nmak, MIC BpeaHOCTH, KaKO €KCTpakara, TaKo M YHUCTUX (PCHOJHUX jeAUCHA, CY
3HAaTHO BWIIE M HHUCY JIAKO YIOPEAMBE Ca BPEAHOCTHMA aHTHOAKTEPHUjCKE AKTUBHOCTH
N0OMjeHUM 3a CTaHJapJHE aHTUOMOTHKE. AMpalUH, XJ0opaM()PEHUKONT U EPUTPOMHIIMH Cy
MOKa3aJId jaKo HUCKE MUHUMAaJHE WHXUOWTOpPHE KOHILIEHTpAIMje KOje ce H3paxaBajy y

pg/mL.

5.6.2. AHmugyHeanHa akmugHocm

Jemanaect BpcTa TIJbMBA, JeceT IUIECHH OJ Kojux cy aBe Trichoderma spp., ase
Penicillium spp., nBe Aspergillus spp., F. oxysporum, A. alternata, D. stemonitis u P.
fastigiata u jemna Bpcra u3 pojaa kBacama (C. albicans), kopumrhene cy kako 6u ce ucnuraia
aHTU(YHTalHA aKTHBHOCT METAHOJHHMX eKcTpakara Owsbaka F. ulmaria u F. hexapetala.
Pesynratu cy mpezacraBibeHM Y BUAY MUHUMaigHe MHXHOuTOopHe KoHueHTpauuje (MIC) u
npe3eHToBanu y Tabenu 5.8. [lopen TecTupama eKCTpakaTa, BPIIEHO j€ U UCIIUTUBAKE aHTH-
(GyHragHe aKTUBHOCTH TajHE KUCEJIMHE M KBEPLETHUHA, Ka0 U CTAaHAapJHUX aHTHUMHUKOTHKA
HUCTaTUHa, (PIyKOHA30J1a, KETOKOHA30J1a U KJIoTpuMa3ona. Hekonuko BpcTa ribuBa je 6uiio
MOTIIYHO PE3MCTEHTHO Ha JIeNIOBamhe CBUX McnuTHBaHuX ekcrpakara (MIC > 10 mg/mL). Ty
ce yopajajy A. niger, A. alternata u D. stemonitis, mok je C. albicans mokasama pe3ucre-
HTHOCT Ha cBe ekcTpakte, ceM FHA umja je MIC BpennocT 6una jako Bucoka (10 mg/mL).
Ha Bpcty A. glaucus ekctpaktu kopeHa o0e OusbKe HHCY UMAlTd HUKAKBY aKTHBHOCT, JIOK CY
eKCTPAKTH HaJ3eMHUX JeJoBa OMiu ymepeHo akTuBHH, ca MIC Bpeanoctuma 5.00 mg/mL 3a
FUA u 2.50 mg/mL 3a FHA. I';'euBe u3 poxa Trichoderma owuine cy pesucrentHe Ha FHR
exkctpakT, FUR je moka3ao jako Hucky aktuBHocT (MIC 10 mg/mL) 3a obe Bpcre, a
eKCTPAKTH HaJ3eMHUX JeoBa cy 6unu Hemro epukacHuju ca MIC Bpennoctuma 2.50 u 5.00
mg/mL. V tpermany Bpcta u3 poxa Penicillium, exctpaktu cy Ouau 3HaTHO aKTHBHHUjH Y
tpermany P. cyclopium (MIC 3a FUA, FHA u FHR 2.50 mg/mL u 3a FUR 5.00 mg/mL), y
onHocy Ha P. canescens rae je najumxy MIC Bpegnoct umao ekctpakt FHA (5.00 mg/mL).
Hajumm antudyHranHu noteHuujan nokasanu cy exkcrpaktu FHA y tpermany ribuse F.
oxysporum u FHR y Tpermany ripuBe P. fastigiata, ca MUHMMaIHOM HHXHOUTOPHOM KOHIIE-
HTpanujoM o 1.25 mg/mL.

Yucra QeHosHa jeiubeha UCIIOJbUIIA Cy U3BECTaH HUBO MHXUOMIIM]jE pacTa U pa3Boja
UCIHUTHBAHUX IJbHBA, IIPU YEMY j€ rajiHa KUCEeMHA MMaJja jJaKo BUCOK CTeNeH aHTU(yHTraiHe
akTUBHOCTH Ha 1JbuBY P. fastigiata ca MIC 0.0156 mg/mL. Nnak, cBe ucnutuBane GpyHraiHe
BpcTe cy HajBehy OCETIPMBOCT TOKa3aje Ha CTaHAapaHE W KOMEPIIHjaTHO JIOCTYITHE aHTHMH-
kotuke. Hucratua (MIC 0.078 — 1.00 pg/mL), daykonazon (5.00 — 10.00 pg/mL), keToko-
Ha301 (0.156 — 10 pg/mL) u xknorpumaszon (0.156 — 1.25 pg/mL) cy Ounm 3HaATHO aKTHBHU]jH,
HE caMO Yy OJIHOCY Ha HCIIUTHUBAHE €KCTpakTe, Beh u y nopehemy ca kopuirheHuM (peHOTHUM
JeqmbemhuMa.

188



Jlokmopcka ducepmayuja

Jenena KamaHuh

Ta6enaa 5.8. AnmughyHeaana akmusHocm ekcmpakama 6usbaka F. ulmaria (FUA, FUR) u F. hexapetala (FHA, FHR), y nopebery ca yvucmum ¢peHoAHUM
JjedurserbuMa (2a1Ha KuceAuHa U keepyemuH) U peghepeHmHuUM aHmumMukomuyuma (Hucmamu, ,1yKoHa3o./1, KemokoHa3o0/1 U KA0mpumasoi)

MIC BpeaHocTu™

Excmpakmu ®eHoHa jedurberba AHmumukomuyu

ynzane epcme FUA. FUR FHA  FHR G K N F Ket. K.
C. albicans ATCC 10259 >10 >10 10.00 >10 >1 >1 1.00 - - -
T. harzianum FSB 12 2.50 10.00 5.00 >10 >1 >1 0.078 10.00 5.00 -
T. longibrachiatum FSB 13 5.00 10.00 5.00 >10 >1 >1 0.078 >10 1.25 -
P. cyclopium FSB 23 2.50 5.00 2.50 2.50 1.00 1.00 1.25 10.00 0.156 -
P. canescens FSB 24 10.00 >10 5.00 10.00 1.00 1.00 1.25 - 1.25 1.25
A. niger FSB 31 >10 >10 >10 >10 >1 >1 - >10 0.625 -
A. glaucus FSB 32 5.00 >10 2.50 >10 0.50 1.00 0.625 - 2.50 1.25
F. oxysporum FSB 91 2.50 2.50 1.25 10.00 1.00 0.50 - 5.00 0.3125 -
A. alternata FSB 51 >10 >10 >10 >10 1.00 1.00 1.25 - 5.00 0.156
D. stemonitis FSB 41 >10 >10 >10 >10 >1 1.00 5.00 - 5.00 0.156
P. fastigiata FSB 81 5.00 10.00 2.50 1.25 0.0156 0.50 1.25 - 10.00 0.3125

* MIC — MuHMMaHa MHXNOUTOPHA KOHIEHTpAalMja u3paxkeHa y mg/mL 3a OMibHE eKCcTpakTe, TallHy KHCEINHY M KBEPLETHH, JOK je 32 aHTHOMOTHKE H3paXkeHa y pg/mL;

G — ranna xucenuna; K — keepuernn; N — Huctatun; F — paykonason; Ket. — kerokonason; Kl. — kiotpumMasosn; — Hije TeCTUPaHO.
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5.7. LIMTOTOKCHMYHA aKTUBHOCT eKCTpaKaTa 6usbaka F. ulmaria u F.
hexapetala

[{uToToKCcHuHa aKTHBHOCT ekcTpakata F. ulmaria u F. hexapetala tectupana je Ha
Tpu henujcke nuHMje: XymaHa henujcka mHMja Kadmepa aeodernor npesa (HCT-116), xymana
hemunjcka muaMja rmobnactoma (U251) m xymana henujcka nuamja pubpobiacta miryha
(MRC-5) u mepena je xao BuabmiaHocT hemuja. I[Topen ekcTpakaTa, HCIIMTHBAHA j€ M CIIOCO-
OHOCT cMamemha MPEeKHB/baBakha 0Ja0paHuX henujcKuX JIMHUja T0J] YTHIAjeM IO3HATOT
AHTHKAHIEPOTCHOT JIeKa IUCIUIATHHE, Ka0 M BUHOJIACTUHA, jeUbEHA MPUPOJIHOT MOpPEKIa
KOje je YKJbYYEHO y CTaHJapJHE Tepamuje pa3IMdyuTHX THIOBa KaHiepa. [lomeHyTra nBa
jemumbemha CIIyXKuIa ¢y Kao mo3utuBHe KoHTposie. Ha Cruyu 5.13. rpaduuku je mpeacrabibe-
Ha Cpe/ha BPEIHOCT U3padyHATHX IpOlleHaTa METa0OIMYKH aKTHBHUX helrja y OJHOCY Ha
KOHIICHTPAIIMjy UCIIUTUBAHOT y30pKa win ctanigapaa = C.J[. mect He3aBHCHUX NOHABJbamba.
Kpajwu pesynraru cy uzpaxenu npeko |Cso Bpeanoctu + C.E.M. u npukazanu y Tabenu 5.9.

VcrinTrBaHu €KCTPAKTH, y CBUM MPHUMEHCHUM KoHIeHTpanujama (5, 10 u 50 pg/mL),
HUCY UCHOJbUIHU 3HauajHy TokcuyHocT Ha MRC-5 henujama. Takolhe, excTpakTi 06e OUIbKe
HUCY MPOY3POKOBAIIM ETEKTAaOWIHO cMambeme BuabuinHoctn U251 henmja. Y oBom ciydajy
Moxe ce youuTH na cy ekcrpaktu FUR u FHA y najBumioj Tectupanoj konunenrpanuju (50
pg/mL) noBenu 10 HE3HATHOT cMamema MeTaboanuku akTuBHUX U251 henuja, Ha oko 90%
(Cruxa 5.13. 4 u b). Kon HCT-116 henuja npumehyje ce omaname BHAOMIHOCTH, M TO
JeIMHO TpH TpeTMaHy ca HajBUIIOM KoHIeHTpauujom ekcrpakara FUA, FUR u FHA (50
pug/mL). Y3umajyhu y 063up nporeHat MeTaboinyKy akTUBHUX henuja, npukazad Ha Cruyu
5.13., MoXke ce 3aKJbyYUTH Ja UCIIMTUBAHU €KCTPAaKTU HUCY MOKa3aJld 3HayajaH UTOTOKCH-
YHU eeKaT y CBUM NIPUMEHEHUM KOHIIeHTpanujama 1 1a cy cse ICso BpeaHocTH Buiie o 50
pg/mL.

Kana roBopumo o pedepeHTHUM jeAumeHHUMa, LMCIUIATHH, KOjU j€ TeCTUpaH y
oncery konrentpamuja 0.001 — 50 pg/mL, ucnospro je CHa)KHE MUTOTOKCHUYHE edexTe Ha
cBuM kopumtheanM henujckum muarjama. Ca Cruxe 5.13. B ce Moke BUJETH J1a Cy HajHIKH
MPOLIEHTH METa0OJIMYKM aKTUBHHUX henuja y TpeTMaHy ca IMCIUIATUHOM 3a0eJeKeHU KOJl
hemujckux muuuja U251 m MRC-5. OBy kouctaranujy mnotBplyjy um wuzpauyHare ICsg
BPEIHOCTH 3a IUCIUIaTUHY, Koje ce kpehy ox 0.36 pg/mL 3a U251, mpeko 0.42 ug/mL 3a
MRC-5, na 1o 0.77 pg/mL 3a HCT-116 henuje (Tabena 5.9.). Mako je nucniaTuHa nokasana
BUCOKY IIMTOTOKCHYHY aKTMBHOCT Ha u3abpanuM henujckum mnuHujama, nooujene ICsg
BPEIHOCTH Cy Mame M 3HAYajHO C€ Pa3iuKy]y y OJHOCY Ha BPEAHOCTH IOOWjeHE aHATHU30M
Jpyror peepeHTHOT CTaHAap/a BUHOIACTHHA.
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Cauka 5.13. [IpoyeHam mema6oauyku akmusHux heauja kod HCT-116, U251 u MRC-5 heaujckux
JUHUja mpemupaHux ekcmpakmuma F. ulmaria (A), ekcmpakmuma F. hexapetala (B),

yucnaamuHoM (B) u sunbaacmunom (T') y pazauvumum KoHYeHmpayujama. Pesynratn
MPENICTaBJbEHN K0 CPeiba BPEAHOCT 6 He3aBHCHUX Mepema (N = 6).
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BuHOacTHH, alKAIOUIHO jeIUBbEIHE MPUPOIHOT TOPEKIa W30J0BaHO U3 BUHKE WM
Mmajarackapckor 3um3eneHa (Catharanthus roseus), mokasao je HajBHILIN CTEIEH [IUTOTOKCH-
YHE aKTHBHOCTH MpeMa CBUM NeNHjCKUM JIMHHjaMa YKJbYYEHHM y eKcriepuMeHT. HajcHa-
KHHUJU IUTOTOKCHYHH edeKaT BUHOJIACTHH je UCIoJbuo Ha henmjama XymaHor rimobiacroma
(U251) ca ICsp Bpennomihy 0.008 pg/mL, motom ciene HCT-116 henuje (0.009 pg/mL) u
HEITO Hrka, anu 3HadajHa BpeaHocT on 0.024 pg/mL 3a MRC-5 henujcky nunujy. Y
3aBUCHOCTH 0f] henujcke JIMHHje, MUTOTOKCUYHA aKTUBHOCT BHHOMacTuHa je 17.5 mo 85.5
nyta Beha oJ] HuCIUIaTHHE.

Ta6esaa 5.9. JumomokcuyHa akmusHocm ekcmpakama F. ulmaria u F. hexapetala u cmandapdHux
jedurserba (YucnaamuHa u 8uH6.1acmuH) mecmupaua Ha mpu heaujcke aunuje (U251, HCT-116 u
MRC-5) u uspasxcena npeko 1Csp spedHocmu (ug/mL)

Excmpaxkmu u ICso BpepnocTH (Ug/mkL)*
cmandapou U251 HCT-116 MRC-5

FUA >50 >50 > 50
FUR >50 >50 > 50
FHA >50 >50 > 50
FHR >50 >50 > 50

[ucnnatuna 0.36 £ 0.04 0.77 £0.06 0.42 £ 0.07

BunOnactun 0.008 + 0.001 0.009 + 0.001 0.024 + 0.003

*1Csp BpeqHOCTH Cy oapeheHe mpuMeHOM HelmHeapHe perpecroHe aHammse (one way ANOVA). Pesynraru cy
M3paXKEHU Kao CpeJiha BPeIHOCT IecT HezaBucHuX Mepema £ C.EM. (n = 6).

5.8. AHTHUHMH(IaMaTOpPHA aKTUBHOCT eKCTpakaTa 6usbaka F. ulmarian F.
hexapetala

5.8.1. In vitro aHmuuH@pramamopHa akmugHocm

AnTHHH(IaMaTOpHA AaKTHBHOCT METAHOJNHMX €KCTpakara HAJ3eMHUX JleoBa |
kopena Omspaka F. ulmaria u F. hexapetala ncnuruBana je y in vitro ycioBuma Tako 1mTo je
MepeHa CHOCOOHOCT MHXMOMIIMje CHHTE3€ MPOCTarjaHAWHA O]l CTpaHe €H3MMa LIUKIJIOOKCH-
renaze-1 u mukiookcurenasze-2 (COX-1 u COX-2), a takohe je ucnuTuBaHa U CIIOCOOHOCT
eKcTpakaTa Ja uHxubupajy excrnpecujy COX-2 rena y THP-1 makpodaruma. Pezynratu cy
npukaszanu y Tabenu 5.10., u3paxenu y nporeHtTuma nuxuounuje (%) eH3uMcKke akTUBHOCTH
U €KCIIPECcH]je TeHa, a MPECTaBJbajy CPEbY BPEAHOCT YeTHPH He3aBHCcHA Mepema + C. /1.
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Jlobujern pesynratu naxuounuje aktuBHocTd COX-1 yka3yjy Aa Cy CBH €KCTPaKTH,
y HCIUTHBaHO] KoHueHTpanuju (50 ug/mL), ucrmosbuiu M3BECTaH CTEICH WHXUOWIIH]E
€H3MMCKE aKTUBHOCTU. HajBUIly akTUBHOCT MMajd Cy EKCTPaKTH HaJ3eMHOr jena obe
oubke, FUA ca unxubunujom COX-1 ox 62.84% u FHA unja je ”HXMOUTOpPHA aKTUBHOCT
ouna 59.49%, npu yemy OBe BPEIHOCTH HUCY craTUCTHUKHU pasnuyute (P > 0.05). Excrpakr
kopena F. ulmaria umao je ckopo aymio Hwxku npoueHar uaxubummje COX-1 (32.11%) y
OJTHOCY Ha EKCTpaKTe HaJ3eMHHX JesoBa o0e ousbke (P < 0.05), anu je moMeHyTa BpeIHOCT
3HATHO BuIa y nopehemy ca naxubunujom FHR excrpakra (13.12%). Crangapaan HCANJI
WHJIOMETAIMH je Yy KoHIeHTpanuju oa 1.25 uM uaxubupao ensumcky aktuBHocT COX-1 3a
49.63%. Nako ce oBa BpeIHOCT CTaTUCTHUYKHU 3HA4YajHO HE pasiukyje oA akTuBHOocTH FHA
excrpakra (p > 0.05) u muxa je ox akruBHocTH FUA ekctpakta, mopeheme ce Mopa y3etu ca
pe3epBOM jep Cy y HCIUTUBAbY KOpPHIITNEeHEe pa3InyuTe KOHIEHTpAIje eKCTpakaTa u pede-
PEHTHE CyIICTaHIIE.

[Mpunukom in Vitro ucnutrBama nHXUOUIMje akTHBHOCTH eH3umMa COX-2 kopumthene
Cy MCT€ KOHIIEHTpAIMje eKCTpaKaTa Kao M KOJ| MPETXOTHOT UCIUTHBAKA MHXUOUIU)E aKTH-
BHocTu COX-1, nakie 50 pg/mL. O6a excrpakra 6mbke F. hexapetala mokasana cy 3Hauajan
nporeHar naxubuuuje aktuBHoctd COX-2 en3uma, na je FHA je umao 51.56% nnxubunuje
1ok je FHR unxubupao aktuBnoct COX-2 3a 52.51%. [IpubnmxHa BpeAHOCT MHXUOUIHUjE
COX-2 3a6enexena je u kox FUA ekctpakra (46.43%, p > 0.05). C npyre cTpaHe, HajHUKHU
HHXUOUTOpHU edekaT Ha akTuBHOCT eH3uma COX-2 umao je ekcrpakt kopena F. ulmaria, ca
BHIII€ HETO IYIUIO HIDKUM cTenieHoM unxuoduinmje (20.20%) y ogHocy Ha ocTtaie excTpakre (P
< 0.05). CenextuBan unxubutop COX-2 ensuma NS-398 je y koHueHtpauuju ox 5 puM
naxuoupao aktuBHOcT COX-2 3a 40.42%. OBa BpeAHOCT je HEMITO HWXKA y OJHOCY Ha
nnxuounujy COX-2 kojy cy umanu exctpaktu FHA, FHR u FUA, anmu kao mro je 6uo
Clly4yaj KOJ MPEeTXOJHOT UCIUTHBamka, KOpUIINeHe KOHIEHTpalllje eKcTpaKkaTa U CTaHAap/IiHe
KOMIIOHEHTe Cy Temko ynopenuBe. M3 Tor pasmora moxe ce pehu Jga eKCTpakTH Y
KoHIeHTpauuju o1 50 pg/mL umajy npubnmwxkny COX-2 MHXMOUTOPHY aKTUBHOCT Kao U
crannapa NS-398 y konnentpamuju og 5 uM.

N3 Tabene 5.10. Moxe ce BUIETH Jla €KCTPAKTH HAI3EMHHX JIeJIOBa 00€ UCTTUTHBAHE
OWJbKe MMajy 3aBHJIaH CTENEeH MHXUOWIM]E Yy OJHOCY Ha pedepeHTHE MHXUOUTOpE, KakKo
COX-1, Tako u ersuma COX-2, npu yemy ce u ekcTpakT kopena F. hexapetala mokasao kao
ouyan naxuomuTop eHzuma COX-2.

Pesynratu ucnuruBama nuxounuje excnpecuje COX-2 rena y THP-1 makpodaruma
natu cy y Tabenu 5.10. VcniuTuBaHa KOHLIEHTpAllMja CBUX eKcTpakara Owna je 25 pg/mL.
Kao pedepentnu nuxubutop excnpecuje COX-2 rena kopuiheH je AeKcaMeTa3oH, CTEpOH-
JIHU JIEK 32 Tepalnujy 3arnajbeHCKUX CTama, y KoHIeHTpauuju ox 2.5 nM. Ekcrpaktu FUA un
FUR wucnomunm cy crnad edpekar Ha ekcnpecujy COX-2 reHa, ca IpPOIEHTOM WHXUOHIIH]E
10.19 u 8.54%, penom. Excrpaktu F. hexapetala mucy mokasanu 3HauajHy WHXHOHIIH]Y
excripecuje COX-2 rena. FHA je umao Bpiio manu ytuuaj, ca tHXubuimjom oa 4.45%, ok je

ekcTpakT kopeHa FHR Ono HeakTHBaH, ca HETaTUBHUM MPOIEHTOM HHXHOUIIU]E €KCIIPECH]e
COX-2 rena.
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V3umajyhu y 063up cBe mobujeHe pesynrare, ekcTtpaktu ousbke F. ulmaria, mpse-
HctBeHO FUA, mokasanu cy HeImTo BUIIM HUBO MHXHOUIHM]E y OJTHOCY Ha 00a excTpakrta F.
hexapetala. JlekcameTa3oH je MCIOPHO 3HATHO BHMIIK HUBO MHXHOMIHje ekcrpecuje COX-2
rena (40.90%, p < 0.05). Crora, jacHO ce MOKe€ BUJIETH J1a CBU UCIIUTHBAHU EKCTPAKTH UMa]jy
3HATHO HIKM MHXUOUTOpHHU edekaT y nopehemy ca pehepeHTHOM KOMIIOHEHTOM.

Ta6ena 5.10. In vitro anmuuHgaamamopHa akmusHocm ekcmpakama 6useaka F. ulmaria u F.
hexapetala u cmaHOapOHUX KOMNOHEHMU, U3PAXCEHA Y npoyeHmuMa uHxubuyuje (%) eHsumcke
aKmueHoCmu u ekcnpecuje 2eHa

Wuaxubunuja

Excmpakmu u WHXUOHUIMja aKTUBHOCTH M HXUGHUIHja aKTUBHOCTH e COX-2
cmarndapdu* COX-1 (%) COX-2 (%) eKcnf::: ](%/0)
FUA 62.84 + 3.76" 46.43 + 3.85° 10.19 + 6.52°
FUR 32.11 +3.20° 20.20 £ 4.19° 8.54 + 5.26"
FHA 59.49 + 491" 51.56 + 5.29° 445+ 17.74°
FHR 13.12 £ 4.45° 52.51 + 2.69* -11.03 £+ 18.36"
Wuaomerarux 49.63+1.73" - -
NS-398 - 40.72 £ 1.89° -
JlekcaMeTa3oH - - 40.90 + 5.62°

Pesynratu cy H3paXkeHH Kao cpe/iba BpeIHOCT YeTUpH He3aBUcHa Mepewa = C.J. (N = 4). BpenHocTr y KOJIOHH
O3HAUYCHE PA3IMYUTHM CIIOBUMA Y CYNEPCKPHUIITY CE CTATUCTHYKH 3HA4ajHO pa3iukyjy Ha p < 0.05.

* KonueHtpauuja excrpakara ¢ = 50 pg/mL, nagomeranuna ¢ = 1.25 uM, NS-398 ¢ = 5 uM, nekcamerasoHa C
= 2.5 nM. —, HHje TecTUpaHO.

5.8.2. In vivo ahmuuHgramamopHa akmugHocm

5.8.2.1. AumuHoyuyenmusHa akmugHocm

Tect Bpyhe 1oue ce yecto KOpPHCTH Kako OW ce y IN VIVO ycioBUMa Ojpeauiia
aHanTeTcKa (AaHTHHOIMIIENTHBHA) aKTUBHOCT WCIUTHBAaHUX Yy3opaka. OBUM TeCcTOM
oapehUBaH je aHTHHOIMIICNITUBHU edekaT ekcTpakata Omsbaka F. ulmaria m F. hexapetala
KopuihemeM eKCIIepUMEHTAINX KUBOTHIbA, alOMHO manoBa u3 coja Wistar. [lanoBu cy
TPETUPAaHU EKCTPaKTUMa y ABe paznuuurte koHueHtpauuje (100 m 200 mg/kg) y Toky Tpu
JlaHa, JIOK je jeHa rpyrna TpeThpaHa pedepeHTHUM aHTHHH(IaMaTOPHUM JIEKOM HHIOMETa-
nuHoM (10 mg/kg) u jenna rpyma je neduHHcaHa Kao HeraTHMBHA KOHTposa (0e3 MKaKBOT
TperMaHa). MepeHo je BpeMe (y cekyHIama — S) KOje KUBOTHH-A MpoBeJe Ha Bpyhoj mioun
70 TpEeHyTKa KaJga TOAWTHe 3aamy mamy. Edekar ncnuTuBaHuX eKcTpakara Ha peakiujy
JIATEHIIMj€ W TPOIICHAT WHXUOUIMje ONroBopa Ha 0OJI M3a3BaH MOBHUIICHOM TEMIIEPaTypOM
nojyiore npukasat je y Taveau 5.11.
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Tperman )uBOTHIbA eKcTpakTuMa Ousbke F. ulmaria moBeo je 10 mopacta BpemeHa
JaTEeHIMje Ha TePMAaTHO M3a3HuBambe 0oja y rmopehemy ca HeraTMBHOM KOHTPOJIOM, IIPH YeMY
cy reHepaiiHo Behe BpeaHOCTH 3a0eiexeHe KOJ| TpyIa )KUBOTHEA TPETUPAHUX EKCTPAKTOM
nag3emuor aena (FUA) y obe konmeHTpanuje. I'pyna ko0joj je arummypaH yIopaBo OBaj
excTpakT y Huxkoj koHnerrpamuju (FUA, 100 mg/kg) mokasana je HajBUIIM CTETICH aHTHHO-
munentumje (132 s, 25.71% unxubuimje) y omHocy Ha octajie rpyme Tperupane F. ulmaria
excTpaktuma. OBe BpEIHOCTH Cy Oniie MPUOIIIKHO jeTHAKe UCTIOJFEHO] aHTHHOIMIICTITHBHO]
aKTUBHOCTH MHJIOMeTalnHa y KoHueHntpaunju 10 mg/kg (134 s, 27.62%). Jo3a oxg 200 mg/kg
FUA ekcTpakra Ko/ )KUBOTHHbA je& J0Bena 0 kpaher BpeMeHa oJroBopa Ha 00J1 y OJJHOCY Ha
HIOKY 103y HCTOr ekcrpakTa. Excrpakt kopena F. ulmaria y o6e mose (100 u 200 mg/kg)
HUje IM0Ka3a0 3HaYajHHja OJICTYyIamba Y MEPSHOM BPEMEHCKOM MHTEpBaly OATrOBOpa Ha 00I1, y
nopehemwy ca HeraTuBHOM KoHTpoJsioM (P > 0.05).

Ta6eaa 5.11. Pesysaimamu uchumusara aHMUHOYUYyenmueHe akmueHocmu ekcmpakama F.
ulmaria u F. hexapetala y dee pazauuume doze (100 u 200 mg/kg m.m.) Ha ekcnepumeHmasiHe
acusomuree y mecmy epyhe nsoue, y 00HOCY HA He2amugHy KoHmpo.ay u uHdomemayuH (10
mg/kg m.m.)

Tpemman Peakyuja nameHyuje (s) Hnxubuyuja (%)
HeraruBna xoHTpONa 105+ 2.89 -
Wunomerarms (10 mg/kg) 134 £6.35 27.62
FUA (100 mg/kg) 132 +£5.78 25.71
FUA (200 mg/kg) 117 +4.62 11.43
FUR (100 mg/kg) 108 +2.31 2.86
FUR (200 mg/kg) 110+5.20 4.76
FHA (100 mg/kg) 147 +£14.02 40.00
FHA (200 mg/kg) 152 £10.11 44.76
FHR (100 mg/kg) 158 + 18.33~" 50.48
FHR (200 mg/kg) 144 +10.54 37.14

Pesynrati Cy H3pakeHH Kao Cpe/lba BPEAHOCT Mepemba IecT )XuBoTHa y Tpymu = C.J1. (n = 6).
BpenHoctu ce ctaTucTHYKM 3HA4YajHO pa3uKyjy Ha *p < 0.05 y mopehemy ca HeTaTUBHOM KOHTPOJIOM U #p <
0.05 mopel)eHo ca TO3UTHBHOM KOHTPOJIOM (MHIOMETAIINH).

AJMUHHCTpaIja eKCTpakTa Haj3eMHor jaena Ousbke F. hexapetala y nse pasmuuute
no3e (100 m 200 mg/kg) m3a3Bana je JAO3HO 3aBUCTAH MOpacT BpeMeHa nareHmnuje. FHA
eKCTpakT y Hmxko] KoHteHTpanuju (100 mg/kg) mokazao je 3Hauajan ananreTcku edexar (147
s) ca uHxudbunujom oaronsopa oxa 40% y oaHOCy Ha HeratuBHY KoHTpody. Ilperperman ca
HMCTUM €KCTPAKTOM Y AYILIO BHIIO] JI03M 3HAYAJHO j€ MPOIYKHO PEAKIH]y JaTeHIrje 10 152
s, TO je 3a 44.76% Bullle y 0IHOCY Ha >KUBOTHIE U3 HeTperupane rpymne. Kox mamosa
TpeTupanux obema no3zama FHA ekcrpakTa mHXMOMIIMja OATOBOpa Ha TEPMAIHO MHIYKOBAH
6011 Ouita je u3paskeHuja y 0JJHOCY, HE caMO Ha HEeTraTHBHY, Beh U Ha TpyIy TpeTHpaHy UHJIO-
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metaraoM. [Topen Hamzemuor nena F. hexapetala, yruiaj ekctpakta kopeHa oBe OMIJbKE Ha
EKCTICpUMCHTAITHE JKUBOTHUILE OTJIEIA0 CE€ Y BUCOKOM CTEIEHY MHXHOUIIMjEe OAroBopa Ha 00
— AHTUHOIMIIENIIM]je, KOju je 3abenexeH mpu o0e mpuMemeHe KoHleHTpamuje. ITocebHo
3HauajaH je O0uo Tperman HWkOM go030M FUR ekcrpakra (100 mg/kg) xoju je MHAYKOBao
Hajy>XU BPEMEHCKH OJIrOBOp Ha TEPMATHU CTUMYJIyC y Topehemy ca CBUM OCTAlIUM Tpylia-
Ma, HETaTHBHOM KOHTPOJIOM W HHAOMeTalnuH-Tpetupanom rpymom (p < 0.05), a koju je
u3Hocuo 158 s ogaocuo 50.48% unxubunyje.

5.8.2.2. AumuedemamosHa akmueHocm

AHTHUH(IAMATOpPHA aKTHBHOCT OWJPHUX BpPCTa KOje Cy TPEIMET OBE JIOKTOPCKE
JMCepTalrje UCIMTUBAHA je Yy IN VIVO yClIOBMMa METOJOM KapareHaH-HHIyKOBAHOT eaeMa
(oToKa) y 3aa0] JCCHOj MIamM MaroBa. AHTHeIeMaTo3Ha akTUBHOCT ekcrpakata (FUA,
FUR, FHA u FHR), amumnnupanux y nse konuentpauuje 100 u 200 mg/kg/naun 1.m., p.0., o
nany, u uaaometanuna (10 mg/kg T.m., p.0., Mo AaHy), Kao pedepeHTHOr aHTUUHGIaMa-
TOPHOT JIeKa, Y IEPUOJly O]l TPH JlaHa, oJpehuBaHa je Ha OCHOBY CIIOCOOHOCTH MCIIUTHBAHOT
y30pKa Jla CMamH e/IeM mane y ojpe)eHOoM BPEeMEHCKOM MEpHOJy. 3alpeMHHA TPETHpaHEe
Iare MepeHa je Ha HyJITOM BPEMEHY M Ta BPEIHOCT je KopuiheHa 3a mopeheme ca HOBO-
M3MEPEHUM 3alpeMUHaMa y HapeTHOM BPEMEHCKOM IEPHOAY, INTO 3HAYM Ja je 3a CBaKy
KUBOTUIbY KopHIlheHa jeIMHCTBeHa Oa3ajHa BpeAHOCT. BpeMeHCKkH WHTEpBa Mepema je
nepuHucad Ha nodetky Ha 2 cata (0, 2, 4 u 6 h) u nocnenme Mepewme 3apeMUHE ATUIE
U3BpIIEHO je 24 h HaKOH aruIMKalyje KapareHaHa.

Edexar meranonuux ekcrpakata omsbaka F. ulmaria (FUA u FUR) u F. hexapetala
(FHA u FHR) Ha akyTHY HH(}IaManujy HHIYKOBaHY KapareHaHOM H3pakeH je Y MPOLEHTH-
Ma rnoBehama 3anpeMuHe TpeTupaHe mane (yciaea pa3BHjama €1eMa) Y OJHOCY Ha MOYETHY
(6azanmHy) M3MepeHy 3alpeMHHy, a pe3yiaTaTH cy natu 'y Tabenu 5.12. v rpaduuku mpuka-
3anu Ha Cauyu 5.14. (A u b).

JlokanHa wH(IaMaTOpHA peakiidja y 3a1k0j JASCHO] IIaly IaloBa W3a3BaHa je WHje-
KTUpamkeM KapareHaHa, Taj TPEHYTaK je O3HAa4eH Kao HYNTO BpeME M KacHHja Mepema
3arpeMuHe mana ouia cy neuHUCcaHa y OJJHOCY Ha HYJITO BpeMe. Y MO3UTHBHO] KOHTPOJIHO]
rpynu (I), xoja je mpeTxoAHO TpeTupaHa camo (U3MOJOUIKUM pacTBOpoM, Beh Ha npyrom
caTy OJf TpeHyTKa alulMIUpama KapareHaHa MpOIeHaT IMopacTa 3alpeMHuHe efeMa je Ouo
3Ha4ajaH, 10K je Ha 4 h 3anpeMuHa efeMaTo3He mane AocTUria cBoj MakcuMmyM (106.33%).
Haxon 6 h, nmporienat nosehama eeMa y KOHTPOJIHO] TpynH | 1 gasbe je 6Mo 3Ha4ajHO BHCOK
¥ OJIprKao je MpUOIIMKHY 3allPEMHIHY CBE JI0 Kpaja eKCIIepUMEHTa, OJHOCHO JI0 Meperma Ha 24
h HakoH wHjekTHpama kKapareHaHa. C apyre crpane, rpyna Il xoja je mpeTxogHo TpeTupaHa
pedepeHTHUM aHTUUH(pIAMATOPHUM JiekoM nHaoMeranuHoM (10 mg/kg) akytHa mHpIama-
[IMja MHAYKOBAaHA KapareHaHoM je 3HauajHo cMameHa (P < 0.05) Beh Ha npyrom caty mepema
(2.89%), y mopehemy ca mo3uTuBHOM KOHTposioM (rpymna I). MakcumanHo noBehame egema
KOJ >KuBOTHUIA U3 Tpyme Il 3alenexeHo je, ka0 W Kox mperxogHe rpyne, Ha 4 h HakoH
aruTUIpama Kaparenana. Melhyrum, nHxuOuIMja pa3Bujama eaemMa marne je ouia npuingHo
BHCOKa, IIITO CE BUAM IO 3HATHO HMWXXHUM MPOLIEHTYAIHUM BpEJIHOCTHMA 3a noBehame enema
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(20.08%) y omnocy Ha rpymny I (p < 0.05). CBe no mepemwa Ha 24 h, BpenHOCTH 3ampeMuHE
eleMa cy omnajale, Ipu 4yemMy je Kpajiba BpeaHocT Ouia Buma 3a camo 5.81% y oaHocy Ha
MOYETHY 3alPEeMHHY IIare.

Tperman eKkcliepUMEHTAIHUX XKHBOTHI-A ca eKcTpaktuma Owsbke F. ulmaria, y obGe
kouneHTpanuje (100 u 200 mg/kg) y Toky Tpu y3acTomHa JaHa, pe3y/iIToBao je 3Ha4ajHOM
PEIYKIINjOM 3allpeMUHE efeMa y nepruony oj 24 h HaKOH MHjeKTUpama KapareHaHa, y mope-
hewy ca nosutuBHOM KOHTpOsioM (P < 0.05).

Tabena 5.12. Pesyamamu ucnumusarsd aHmuedemamo3Hoz nomeHyujana ekcmpakama F.
ulmaria u F. hexapetala y dee pazauuume doze (100 u 200 mg/kg m.m.) Ha ekchepumeHMasiHe
HUBOMUHKsE, Y 00HOCY HA hO3UMUBHY KOHMPOJy U uHdomemayuH (10 mg/kg m.m.)

Iopacm edema wane (%)

I'pyna TpemmaH

by P 2h 4h 6h 241
| 1}(22%11‘:‘ 76.65 + 6.74 106.33+13.76  84.40 +6.43 62.20 +5.11
I H?ﬁ)oxegjfg‘;m 2.89 + 0.52* 20.08 +2.43*  16.76+2.64*  581+149*
1 FUA (100 mg/kg) 22.94 +5.02*"  75.30 +10.37*" 32.96 +3.09*"  4.35+1.23*
IV FUA (200 mg/kg) 23.28 +4.21*"  41.60 +5.30* 63.63 +5.07*"  41.81 +4.67*"
\Y FUR (100 mg/kg) ~ 75.21 + 8.74" 108.54 +12.22"  90.98 + 8.85" 23.87 +1.30**
VI FUR (200 mg/kg)  53.15+5.32** 7939 +7.84*"  62.20 +3.05"  8.05+1.99*
VIl FHA (100 mg/kg) 27.77 £2.35%" 7677 +756*"  37.08 +2.81*"  27.55+2.80*"

VIII  FHA (200 mg/kg) — 14.76 + 1.62* 27.61 +4.01* 15.69 + 1.47* 13.50 + 0.98*
IX  FHR (100 mg/kg) 37.08 +2.21**  59.22 +3.62*"  74.23+5.89" 57.22 + 3.74"
X FHR (200 mg/kg) ~ 40.55 +2.80*"  88.66 + 8.41" 69.93 +5.04*"  36.88 + 3.07*"

Pesynratu cy u3paxkeHd Kao cpeitba BPEIHOCT Mepema 0caM KuBoTuma y rpymu + C.J1. (n = 8).
BpenHoctn ce cTaTHCTHYKY 3HadajHO pa3iuKyjy Ha *p < 0.05 y mopehemy ca MO3UTHBHOM KOHTpOJIOM H #P <
0.05 nopeheno ca rpynom TpeTHpaHOM HHAOMETAIHOM.

Kao mro ce na Cauyu 5.14. A moxe Buaetn, FUA ekcTpakT nmpuMemeH y 06e no3e (y
Tabenu 5.12. rpyne Il u 1V) npunukom mepema Ha 2 h 0Beo je 10 3HAYajHE PEayKIHje
mpolieHTa nosehama efaema, y o0cy Ha KOHTpoiHy rpymy (P < 0.05). Ha gerBpTOM cary
HaKOH W3a3uBama enema, rpyma Tperupana ca 100 mg/kg FUA nmocturna je Makcumym
noBehama exgema (75.30%), a moToMm ce 3ampemMuHa MIane cMamHuBalla CBE J0 Kpaja 3aaaTor
BpeMeHa Mepema. Tako Ja je HakoH 24 h mpocedHa 3ampeMuHa TPETHpaHUX IIana y Aaroj
rpynu 6una 3a camo 4.35% Beha y onHocy Ha 6a3anHy (IOYeTHY) 3alpeMUHY, IITO CE CTaTH-
CTUYKU HE pasiuKyje 3HayajHo, nopenchu ca edexrtuma pedpepentnor HCAUJI nnmomera-
muHa (P > 0.05). I'pyma tperupana Behom mo3zom FUA ekcrpakrta (200 mg/kg) mmana je
HEIITO Jpyraduje pesynrare HakoH 4 h ox mHaykoBama wHbIamaije. Ha geTBpTOoM caty
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Mepema, aBa nmyta Beha go3a FUA je ckopo aymio ycriopwia pa3Boj enema, y nopehemy ca
HIDKOM JIO30M, alld jé MaKCUMYyM IopacTa eaema 3abenexxeH Ha 6 h u usHocuo je 63.63%,
IITO j& HW)KU TPOIICHAT Y OJHOCY Ha IPYITy TPETUPAHY IYIJI0 MakbOM KOHIIEHTPAI[H]OM HCTOT
excrpakTa. [locne 24 h ox arumnupama kaparenana, seha no3a FUA ekctpakra Huje Ouna y
CTamy Jla 3Ha4ajHO CMamU pa3BHjeHU eneM. ExctpakT kopena ousbke F. ulmaria y mosu on
100 mg/kg (rpyna V) Huje ucnoJbMo aHTHeAeMaro3HHu edexar y npBux 6 h ox u3asuBama
uH(pIamalwje, a mopact 3apeMHHe e/leMa Iarne Ouo je y paHTy ca BpeAHOCTUMA IMO3UTHBHE
koHTposie (rpymna I). Melhytum, oBaj TpeTmaH je ycreo aa, HakoH 24 h, cMamu 3anpeMuny
enemato3He mane Ha 23.87% ox mouetne. Y rpynu VI, tperupanoj FUR ekctpakTom y no3u
200 mg/kg npouenar nosehama 3anpeMHuHe I1ane y MOYeTHOM IepuoAy HHUje OMO 3HAa4YajHO
PEIyKOBaH, Y OJJHOCY Ha KOHTPOJIHY IPYILY, a TOPAcT €IeMa je IOCTUTa0 CBOj MAKCUMYM Ha 4
h (79.39%). On deTBpTOr cara eneM ce CMamHBao, Ja OuW Ha Kpajy ekcrepumenta (24 h)
3anpeMuHa mare o6una 3a 8.05% Beha ox mouerHe, mTO je MPUOIMKHO AOOMjEHUM BpPEIHO-
cruma 3a uaaomeraiu (p > 0.05).

Antunndnamatopuu edekat metaHomHNX ekcrpakara F. hexapetala (FHA u FHR), y
nopehemy ca MO3UTUBHOM KOHTPOJOM M aKTUBHOUINY MHIOMETallMHA, NpHUKa3aH je paau
JaKIIe MperyieAHOCTH No0ujeHux pesynrtara Ha Cruyu 5.14. B, 0ABOJEHO O] NMPETXOIHUX
rpyna. V3mepenu npouentu nosehama enema mane koj opux rpyma (VII — X) y pacryhem
BPEMEHCKOM UHTepBany (2, 4, 6 u 24 h), y oqHOCy Ha HeTpeTUpaHy IrpyIy U rpymy Kojoja je
nobujana WHAOMETAUWH, natu cy y Tabenu 5.12. 1llto ce Thue rpyne mnpeTpeTupaHe
excTpakToM HaazemHor jaeia F. hexapetala (FHA), y no3u 100 mg/kg, pesyatatu npomeHe
3alpeMMHE IIare rnarosa Ipare CJIM4aH TpeHI Kao U kox rpyme III, Tpetupane ekcTpakToMm
Hajzemuor gena F. ulmaria y ucroj no3u. Kox rpyme VII Ha 2 h o ammuiuparma kapareHaHa
npoceuHo nosehame 3anpemune mrarne o6wmio je 27.77%, nok je Ha 4 h emem nocTurao cBoj
MakcuMyM 76.77% (mro je Humxke 3a oko 30% y OAHOCY Ha TO3WTHBHY KOHTpONy). Y
HapeHOM BPEMEHCKOM MepHO/y 3a0esIeKeHO je 3HaUajHO CMambEmhe eeMa, IIpU 4eMy je Ha
24 h FHA npumemeH y Maw0j 103U peayKoBao npoueHar a0 27.55%, mTo ce CTaTUCTHYKU
3HAYAjJHO PA3JIMKYje O] BPEIHOCTH y mo3uTHBHO] KoHTpoin (P < 0.05). Hajuspaxenujy aHTH-
nH(pIaMaTOPHY aKTUBHOCT I10Ka3ao0 je yrpaBo oBaj ekcTpakT — FHA, unja je koHueHTpaunuja
y Tpermany 6uia 200 mg/kg. He camo mito je oBa 103a ekcTpakta Ha 2 h o]l MHjeKTHparba
KapareHaHa ycriejia Ja CIOpedd 3HadajaH mopact 3ampemune mmane (14.76%), Beh je u
MakcUMaJHH efeM Ha 4 h oxp:kaH Ha MUHUMYMY (27.61%). HakoH noctuzama MakcumaliHe
BPEIHOCTH 3allpeMHHE, €IeM C€ CBE J0 Kpaja BPEeMEHCKOI MHTEpBajla MEpema CMarbHBao,
IIpU 4YeMy Cy CBE€ HM3MEpEHE BpEeIHOCTH Oujie MpUOIMKHE pe3ylTaTHMa Ipyle TpeTHpaHe
uHaoMetauHoM (P > 0.05), a CTaTUCTUYKM 3HAYAjHO PA3IMYUTE OJ] MO3UTUBHE KOHTpoe (P
< 0.05). Excrpakt kopena F. hexapetala (FHR), npumemen y 06e konneHTparnmje (100 u 200
mg/kg) ycneo je nma, y oaqHOCY Ha MO3UTHBHY KOHTPOJY, y oapeheHO] MepH CMamH 3arpe-
MUHY efieMa 2 h HakoH u3a3uBama HHGIaMaTOPHE PeaKkinje y mamnu. Y Tpynu TPeTUpaHoj ca
100 mg/kg FHR (rpyma IX), Mmakcumym 3anpeMuHe efeMaro3He miamne 3adenexeH je Ha 6 h
(74.23%), amu ce exeM 10 Kpaja 3a1aTOr BpeMEHa HHje 3HauajHo cMmamuo. Tperman FHR
excTpakToM y o3 200 mg/kg (rpyma X), takohe Huje 6uo edpukacan y Behoj mepu, ma je
MaKCHUMYM IopacTa 3anpeMuHe mame ox 88.66% nocturuyt Ha 4 h. Hakor Tora, Bpeanoctu
cy ce cmamuBaie cBe 10 36.88% Ha 24 h.
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Cauka 5.14. [Ipoyenam nogeharsa edema y 00HOCY HA 8peme npomek/10 00 U3a3usara edemda Koo
eKcnepuMeHmaJaHux X usomurea mpemupaHux ekcmpakmuma F. ulmaria (A) v F. hexapetala (B)
Yy nopebery ca jeduHcmeeHum gpedHocCmMuMa HezamugHe (Camo KapazeHaH) u no3umusHe

KoHmpo.ie (UHOOMEeMAayuH U KapazeHaH).

K — xaparenan. PesynraTu cy m3paXxeHH Kao Cpeima BPEAHOCT Mepema ocaM knBotuma y rpymu £ C. /1. (n =
8). BpenHocTH ce CTaTUCTHYKH 3HAYajHO pa3inuKyjy Ha *p < 0.05 y mopehemy ca MO3UTHBHOM KOHTPOJIOM H #P
< 0.05 nopeleHo ca rpyrnom TpeTUPAHOM WHIOMETAIHOM.
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ITopehewem cBuUX pe3ynTara, ca HaAjeBHIACHTHHJUM aHTHHH(IAMATOPHUM €(EeKTOM
UCTHYY C€ Tpyle TPETHpPaHE EKCTPaKTHMMa HAJ3eMHHX JeJoBa 00€ WCIUTHBAaHE OWJBKE.
[Ipenmszanje, FUA u FHA ekcTtpakTu y HWX0] nmpuMemeHoj konueHtpamuju (100 mg/kg)
UCTIOJbMIIA Cy M3BAaHPEIHE pe3ynTaTe y CHpedaBamy HH(IAMaTOpHOT OJroBopa y elema-
TO3HOM TKHUBY. 1 mopes Tora, Haju3paxeHujy aHTUHMH(pIAaMaTOpHy aKTUBHOCT AEMOHCTPHPAO
je FHA ekctpakt y no3u oxn 200 mg/kg, koja je ynopeauBa ca akTUBHOIINY HHIOMETAIIMHA Y
konueHrpauuju 10 mg/kg (p > 0.05).

5.9. HedponpoTeKTUBHA U XeNAaTONPOTEKTUBHA aKTUBHOCT eKCTpaKaTa
o6ubaka F. ulmaria v F. hexapetala

5.9.1. HpOMeHCI mesieCHe Mdace ekKcnepumMeHmaJsiHuUX iueomured U npomeHa y mdacu
ucnumueaHux opz2aHa

IIpoceuna TenecHa Maca €KCIIEPUMEHTAIHUX JKUBOTHHA C€ HA IOYETKY eKcIepume-
HTa Kperana oko 250 + 20 g no xuBoTumU. HakoH JeceToiHEeBHOr TpeTMaHa ca yHarpen
neduHKCaHMM J03aMa ekcTpakata Ousbaka F. ulmaria m F. hexapetala (100, 200 u 400
mg/kg T.M.) U KU3a3uBamba TOKCUYHOCTH jeHOM Jo030M nuciuiatune (7.5 mg/kg 1.M.) nmetor
JlaHa TPEeTMaHa, XUBOTUEE CY KPTBOBAaHE, a HETIOCPEIHO IMpE KPTBOBAmHA M3MEPEHA MM j€
TellecHa Maca. Pe3ynratu mpoMeHe TelnecHe Mace KHBOTHIA Tpetupanux F. ulmaria excrpa-
KTHUMa JaTH Cy MPOIEHTYaJHO y OJHOCY Ha MOYeTHy macy y Tabenu 5.13., MOK Cy UCTH
pesyntatu 3a TpermaH ca F. hexapetala excrpaktuma mpukazanu y Tabenu 5.14. Taxobe,
0JIMax IO XPTBOBamY )KMBOTHHA, Maca HCIUTUBAHUX opraHa (OyOpera u jeTpH) je u3MepeHa
U M3padyHaTH Cy OJHOCH Maca opraHa y OJHOCY Ha Kpajiy TeinecHy Macy nanosa (Tabene
5.13. u 5.14.). Ha ocHoBy pe3ynrata patux y Tabenu 5.13. ce MOXe KOHCTaToBaTH Ja je
noBehamwe npoceune TesnecHe mace nanosa Tpetupanux FUA u FUR ekcrpaktuma Ha kpajy
excriepuMenTa Bapupaio o 19.70 — 50.88% (rpyne I1I-X), a BpeaqHOCT IPOMEHE 3a HETaTH-
BHY (HeTpeTupaHy) KOHTpOJIHY Ipyny Ouia je 31.37%. CynpoTHO oBOMe, IpoCcedHa TeJecHa
Maca KOJi )KHBOTHIbA U3 TIO3UTUBHE KOHTPOJIE, OTHOCHO Tpyne Il Tpetupane camo mucriaTu-
HOM, moBehaHa je 3a camo 6.23%, a pa3iMka OBE BPEIHOCTH Yy OJHOCY Ha HETraTUBHY
KOHTPOJTYy, aJlM ¥ CBE OCTaJie IpyIie )KUBOTHUIbA, OMIIa je Ha HUBOY 3HauajHoctu P < 0.05. Ha
OCHOBY OBHX noparaka, npumehyje ce na cy FUA u FUR ekcTpakTu no6oJspiiamy yHOC XpaHe
U PECOPIIH]Y HYTPUTHjEHATa KO/ KUBOTUbA TPETUPAHUX LUCIIATUHOM, Y OAHOCY Ha TPpyIy
Il je OHA caMOCTaJIHO MpUMemHBaHa. Takolhe, KUBOTHE Koje cy KoH3ymupaie camo FUR
eKCTpPaKT HMajie Cy 3HayajHHje mnoBehame TeJecHe Mace y OJIHOCY Ha HeTpeTHpaHy

KOHTPOJIHY TpYITy.

[TosutnBHa koHTposa (rpyma II) y ekcmepumeHTy ca ekcrpaktuma Ousbke F.
hexapetala umana je mopact tenecue mace 3a camo 5.60%, IITO 3HAYH [1a je U Y OBOM CIIy4ajy
[UCIUIaTHHA YTUIAJIa HA HOPMAaJHy MCXpaHy W pact nanosa (Tabena 5.14.). Ocrane rpyme
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tpetupane FHA u FHR ekctpakTuma u miucriiaTiHOM uMajie cy rnoBehame TellecHe Mace o]
9.72 — 20.00%, mTO je HEITO Mame Yy OJHOCY Ha KOPECIOHAECHTHE Ipyre TperupaHe F.
ulmaria ekcrpaktuma. Kox rpyma tpermpanmx camo Hajsehom mo3om F. hexapetala
excrpakara (rpyme 1X u X) 3abenexeno je Haj3HauajHUje moBehame Mace manosa, npeko 30
OJICTO, ILITO j€ 3HATHO BuIle, He camo o1 CP-tperupane rpyne, Beh u y 0JJHOCY Ha HETaTHBHY
koHTpouy (rpyma |, p < 0.05).

ITo ce tTnue omgHoca u3mely TenmecHe mMace u Mace OyOpera W jeTpu eKcriepuMe-
HTaJHUX JKMBOTHIbA, y 00a cllydaja HECY IOCTOjalie 3HauajHHUje Bapujalrje y rpymnama, Koje
Ou yka3uBaJie Ha HEKY aOHOPMAaJTHOCT.

5.9.2. Buoxemujcku napamempu y cepymy eKcCnepuMeHmaaHux ¥} usomuisa

VY cBpxy yTBphuBama HHUBOA HopManHe ¢GyHKIHMje U creneHa omrehema OyOpera u
jeTpe kuBOTHHa TpeTupaHux uucruiatuioMm (CP), ucnutan je HUBO OMOXEMH)jCKUX Mapa-
MeTapa y cepyMmMy 4dMja ce HeyoOHW4ajeHa KOJMYMHA WM aKTHMBHOCT IOBE3yje Ca CTambUMa
TOKCUYHOCTH M nopeMehaja y pagy momeHnytux oprana. Ha ocHOBY pe3ynrara OMOXeMHjCKUX
TECTOBA Yy CEpyMHMa EKCIEPUMEHTAIHUX KUBOTHIA MOXKE CE OJPEAUTH HHBO CMambCHha
(byHKIMje ¥ UjarHOCTU(UKOBATH CTEIIEH PEHAIHUX W XEMaTOOWIWjapHUX HpomeHa. buo-
XEMH]CKU MapKepH HOpMaJHOT (pyHKIMOHHCama OyOpera u3abpaHu 3a UCIIUTHBAKE Cy ypea
(U), xpeatnrun (CRE) u mokpahna kucenuna (UA). IlTo ce THue OMOXEMHjCKHX MapKepa
(GyHKIMOHKCAha jeTpe WCIUTAaHA je CH3UMCKa aKTHBHOCT allaHuH Tpancamunasze (ALT),
acraprat TpaHcamuHaze (AST), ankanne ¢ocdaraze (ALP) u rama rimyramun Tpancdepasze
(yGT). Ilopen Tora, y cepymiMa je KBaHTH()HUKOBaHA 1 KomrurHa YKynHuX nportenHa (TP).

VYruiaj ekcrpakara ousbke F. ulmaria (FUA u FUR) y TpeTmaHy ca nmucIuiaTHHOM Ha
rapamMeTpe cepyMa EeKCIEpUMEHTATHUX KHUBOTHH-a TpeacTaBibeH je y Taberu 5.13. Hupo
YKYIHHUX MPOTEHHA y CEpyMy 3a Ipyly TpeTupaHy camo nuciiatuioM (rpyma I, 63.44 g/L)
je 6uo 3navajuo Hwku (p < 0.05) y onHOCy Ha HeraTuBHY KOHTpouy (Tpyna |), Kao u y oJHo-
Cy Ha cBe mpeocTajie rpyne namosa tperupane nucriatiaoM u FUA u FUR ekctpaktuma y
tpu pasmmuute no3e (100, 200 u 400 mg/kg T.m.). Jeaunu m3yserak Omna je rpyna VII,
tperupana mucruiatuHoM U 200 mg/kg FUR ekcrpakra, ca KOTMYMHOM YKYIHUX MPOTEHHA
64.43 g/L, wto Huje craTrcTHuky 3HayajHo ox CP-tperupane rpyne (p > 0.05). Pesynraru
WCIUTHBAaHUX OMOXEMMjCKHX MapaMmerapa HopMaiHe ¢pyHKuuje OyOpera (ypea, KpeaTUHUH U
MokpahHa KUCelIHnHa) y cepyMy yKa3yjy Zla Cy HUBOM OBHX Iapamerapa 3Ha4ajHO MOBHIICHU
y MO3UTHUBHO] KOHTPOJIH, TpeTupanoj camo rucruiatuaoM (P < 0.05), y omHOCY Ha HEeraTUBHY
KOHTpOJNy. EBHIEHTHO je &a WHjeKTHpame jeHe 03¢ NUCIUIATHHE JOBOJAW 0 Topacra
KOHIIEHTpallkje, Kako ypee U MOKpahHe KHCelMHEe, TaKO M KpeaTMHHHA KOJU j€ jelaH OJ
HajOUTHUJUX TOKa3aresba abHOpMaiHe (QyHKIHje OyOpera, IITO Jajbe yKa3zyje Ha H3PaxeHy
He(pPOTOKCHYHOCT nuciuiatuae. Tperman FUA ekcTpakToM cMamHO je KOHIEHTpAIU]y ypee
U KpeaTHHHMHA Yy JJO3HO 3aBUCHOM MaHUpY, A0K je FUR ekcTpakT ycneo ia 3Ha4ajHO CMamu
KOHIICHTPALMjy OBUX Mapamerapa, npu demy je HajBeha moza (400 mg/kg, rpymna VIII) ouna
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HajMame eukacHa. Mctu TpeH je 3a0enekeH 1 3a KOHIEHTpaljy MoKpahHe KUCeInHe, Ta
je FUR y HajHMKOj 103U Y HajMamkEeM MPOIEHTY CMambu0 HUBO cepyMcke UA, mTo je cirydaj
u ca FUA ekcrpaktom. Ilopen tora, Tpetmanu xuBothma camo ca 400 mg/kg ekcrpakara
FUA u FUR (rpyme IX u X), Ge3 amukaigje MUIUTATHHE, POY3pOKOBaiu Cy mnoehame
UCIUTHBAaHUX (YHKIMOHAIHUX TMapaMeTrapa OyOpera, Koje je HIak OWIO CTaTUCTHYKU
3Havajuo paznuuuto (P < 0.05) y ogHOCY Ha HEraTHBHY KOHTPOJIY, OCUM Y CJy4ajy KpeaTH-
HuHa y rpynu 1X.

ITopen jacHux mokasa omtehema OyOpera mM3a3BaHHMX aIUIMKAIlAjOM IHHUCIIATHHE Y
MMO3UTUBHO] KOHTPOJIHO] TPYIH, CEPYMCKH MapameTpu HopMmanHe ¢yHkuuje jerpe (ALT,
AST, ALP u yGT) cy nokasanu ga IUCIUIATUHA MMa U U3PAXKEH XEMaTOTOKCHUYHU edekart.
OppehuBamem OMOXeMUjCKUX MapameTapa GyHKIHje jeTpe nobujenu cy pesyntatu (Tabena
5.13.) xoju oTKpuBajy aa cy en3umcke aktuBHocTH ALT, AST, ALP u yGT y cepymy namoBa
KOJU YMHE MO3UTHUBHY KOHTPOJHY Ipyny (TPETUPAHHUX CaMO ITUCIUIATMHOM) OWJIe 3HAYajHO
yeehane (p < 0.05) y nopehemy ca HEraTUBHOM KOHTPOJIOM. Y HOMEHYTO] MO3UTHUBHO] KO-
HTPOJIM BpeAHOCTH 3a akTUBHOCT enzuma ALT, ALP u yGT (U/L) Oune cy aymuio, Win 4ak
BHUIIIE HETO yIUI0, yBehaHne y oJJHOCY Ha HeTpeTupany rpymny. TpeTrMaH ekcTpakTUMa Haji3e-
MHOT Jiefia ¥ KopeHa ousbke F. ulmaria pe3ynToBao je cMambemeM akTHBHOCTH TpaHCaMHHA3a
(ALT u AST), y HE TOJIHMKO CTPOrOM JO3HO 3aBHCHOM OJHOCY. TpeTMaH ca HajBUIIIOM J030M
excrpakta FUR (400 mg/kg T.M.) y3 amnmkanujy mucmiatuae (rpyma VII) cuHusuo je
aktuBHOCT ALT m AST 10 HUBOa 3a0€lIieKEHOT y HEraTUBHO] KOHTPOJIA, W JOII HIXKE Y
ciy4dajy enzuMcke aktuBHOCTH AST. XKuBotume koje cy mooujare camo FUA u FUR excrpa-
kTe y HajBumoj ao3u (rpyne IX m X) mokazane cy ciamyne (p > 0.05) wim vak Himke (y
cinydajy AST mpu ammmkamuju FUA, p < 0.05) BpeaHOCTH €H3MMCKE aKTHBHOCTH CBHX
WCIIUTAHUX €H3MMa, Y TIopel)ery ca HeraTHBHOM KOHTPOJIOM.
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Ta6ena 5.13. Tenecha maca, mexcuHcku odHoc 6y6peza u jempe y 00HOCYy HA meJecHy Macy (m.M.) nayoea mpemupaHux ekcmpakmuma 6usvke F.
ulmaria (FUA u FUR) u yucnaamutrom (CP) u efpekam mpemmaxa Ha 6uoxemujcke napamempe cepyma hayosa“

Mpomena TemUHCKH TeXMUHCKY Buoxemujcku napamempu 6ybpeza Buoxemujcku napamempu jempe
B OJHOC OJHOC

[pyne ) GySper/Tat  jerpa/rin TP (g/1) (mrgfl e (milzfm UA(umol/L)  ALT(U/L)  AST(U/L)  ALP(U/L)  yGT (U/L)
I 3137+134 8.84+1.87 30314462  7422+345 620+0.62 43.96+1.08  53.17+4.99 59.99 + 1.85 124.81 + 8.68 95.11 +5.65" 4311+ 451

I 6.23+2.42°  9.09+155 3341+3.09 63.44+042" 910+1.11° 51.00+£452" 94.8+7.00" 95.66 521"  156.27+5.32°  193.63+£10.32° 90.65+6.87
i 37.25+£324" 8060937  4799+562" 68.23+3.09" 7.62+113" 5077+3.66  84.25+542" 79013417 14317+4.69"  147.01+£5.68" 5527 +5.11f
v 33.33+£1.68" 7.69+0507 4970+275 67252647 7.07+087" 4757+274" 84.20+4.06" 61.98+260"  14288+4.65"  156.45+859"  53.06 +7.08
\% 19.70 +2.06"  8.39 +1.06 3853 +4.06" 66.29+1.14" 6.95+0.62" 44.47+208" 86.90+3.33" 64.60 £3.44"  13750+6.92"  156.26 +11.35"7  50.85 + 4,631
\Yil 50.88 +3.38" 8.39+1.21 3857 £2.84" 6830+327" 670+077" 47.95+322" 74.30+6.25" 76.82+1.32"  137.06+7.20°  169.85+13.87" 67.434.92"
il 38.60 £3.41" 829+1.34 4154+130 6443+3.06 545+1.06" 46.15+3.417 74.10+7.09 7162 338" 1353147327  166.45+9.63"  63.63+3.88"
VIIl 26673657 9.44+1.08 4754+314" 77.71x284" 875+1.20  48.80x1.78" 7590+ 4.79" 63.73+2.66' 119.60 +11.01" 15116 +12.02" 64.86 £ 6.41"
IX 32.61+1.98" 7.85+1.13" 43672687 71.16+227" 7.45+051" 49.40+099" 71.00+3.80°" 69.76 +2.83"7  96.03+£15.877  107.29+14.40" 47.91 % 4.06"
X 4200+522" 695+1.627 379142937 69.77+369" 7.75+0.44"7 46.00+2.11"7 74.75+3.29" 62.93+13.547 103.21+9567  89.45+16.337  44.22+4.13"

*PesynTaTu Cy U3paskeHu Kao cpeama Bpeanoct + C.JI., N = 5 )KUBOTHIbA Y TPYIIH;
® | — Herarusna xontponsa rpyma; || — mucrmaruuaa (CP) 7.5 mg/kg t.m., i.p.; 111 - FUA 100 mg/kg T.m. + CP; IV - FUA 200 mg/kg t.m. + CP; V - FUA 400 mg/kg T.m. +
CP; VI - FUR 100 mg/kg T.Mm. + CP; VII - FUR 200 mg/kg t.m. + CP; VIII - FUR 400 mg/kg T.m. + CP; IX - FUA 400 mg/kg T.Mm.; X - FUR 400 mg/kg T.m.;
p<0.05 y mopehemy ca HeraTHBHOM KOHTPOJIHOM TPYIIOM;

p < 0.05 y nopehersy ca mosuTHBHOM KOHTpOHOM rpyrom (CP).
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Ta6ena 5.14. Efpekam ekcmpakama 6usvke F. hexapetala (FHA u FHR) u yucnaamuue (CP) Ha meaecHy macy, mexcuHcku 00HOC jempe u 6ybpeza y
0dHOCy Ha mesecHy macy (m.M.) nayosa u buoxemujcke napamempe cepyma nayosac

Ilpomena Texunckn TexuHCKH Buoxemujcku napamempu 6ybpeza Buoxemujcku napamempu jempe
[pyne® TenecHe OAHOC . OAHOC TP (g/L)
mace (%) 6yf %Fo/g M JeTplao/ OT(')M' g UR CRE UA (umol/L)  ALT (U/L) AST (U/L) ALP (U/L) YGT (U/L)
(mmol/L) (pmol/L)

I 2733+3.12  8.61+0.12 2032+124 6651+560  650+0.30  42.8+1.00 50.05 + 3.75 56.45 + 2.81 135.61+10.49  64.54 +7.81" 49.38 + 16.92
I 560+101°  8.80%0.32 3296+2.03" 60.05£208 9.10+270° 495+151" 8690362 91.66+698  172.85+£2531"  179.47+1362°  124.18 +24.53"
1 9722327  802+0.21" 2825+367" 6513+11.58 655+0.75"7 499781 5490 +12.10"7 5587+1.99"  107.09+16.32"  102.09 +11.14"  34.15 +4.307
v 2000+248" 964+034"  31.71£405 71.15+13.01" 7.62+040" 5472657 5405+9.05" 67.22+232"  142.01+12.26" 12569+11.09° 54.72+597"
\% 10.67 +1.64"  8.35+0.42 33.32£286 7422+423" 772+140" 5565+6.25 5001+833" 55592147 10476 £18.047  127.19+10.67" 3648 +6.79"
VI 1235+2.75"  828+028"  4133£349" 7031+159" 7.71£1.00"7 52.80x+4.60" 6550+9.90" 51.79+387"  153.65x+17.46" 131.07+1454" 58.96+6.21"

Wil 1481 +3.62" 831+0.17 3438+465 70.21+6.13"  9.00+0.15 52.55+265" 5225+285"  69.84+243"  103.30+19.367  129.08 +8.77" 17.19 £ 2.36"
VIl 1235+283" 8.48+0.35 38.06 £3.87° 7465+338" 825+055" 5370+0.70" 57.95+3.75" 53832247 131.82+19.767  119.18 +1.98" 38.32 + 4.06"
IX 35714617 7.75+049" 39.33+£274"" 69.47+0527 875+0957 49.75+0.95  60.00+1.80"" 41.03+156" 9881+13517 9851+6.82" 17.93 +3.89""
X 3043+359" 8334031 4352+2.337 6843+0.777 890+0.10° 51.20+£0.70° 73200407 5151+210" 97.77+10.16""  108.70+2.91" 3859 +3.31""

6|_

*PesynTaTy Cy M3paXKeHH Kao cpema Bpeanoct = C.J[., N = 5 KMBOTHEbA Y TPYIIH;
HerarusHa kontposHa rpymna; |l - uucraruna (CP) 7.5 mg/kg T.m., i.p.; 1 - FHA 100 mg/kg t.m. + CP; IV - FHA 200 mg/kg t.m. + CP; V - FHA 400 mg/kg T.m. +
CP; VI - FHR 100 mg/kg T.m. + CP; VII - FHR 200 mg/kg T.m. + CP; VIII - FHR 400 mg/kg T.m. + CP; IX - FHA 400 mg/kg T.m.; X - FHR 400 mg/kg T.m.;
“p < 0.05 y mopeljersy ca HeraTHBHOM KOHTPOIHOM TPYIIOM;
p < 0.05 y nopehersy ca nosutiBHOM KOHTpoIHOM rpyrom (CP).

204



Jlokmopcka ducepmayuja Jenena Kama+uh

Y Tabenu 5.14. npenctaBibeHU Cy Pe3ysTaTH OMOXEMH)CKHX IapameTapa cepyma
KHBOTHIbA KOj€ Cy TPETHPaHEe SKCTpaKTHMa HaJI3eMHOT Jejia U KopeHa Omibke F. hexapetala
(FHA u FHR) y3 ammmkanmjy jeane nose mmciutatude (7.5 mg/kg T.M.), Ka0 TOKCHYHOT
arenca. Edekar paznnuntux no3a npumemeHux ekcrpakara (100, 200 u 400 mg/kg T.M.) je
€BUJICHTAH KOJ| CBHX TECTHpaHUX Napamerapa. HakoH camo jeiHe arukaiuje IUCIUIaTHHE,
aktuBHOCTH eH3uMa AST, ALT, ALP u yGT y cepymy >KHBOTHIbA U3 TIO3UTUBHE KOHTPOJIE
(rpyma 1) cy 3nauajuo mopaciie (p < 0.05) y omHocy Ha HeraTMBHY KOHTpoiy (rpyma l).
Takohe, ka0 M y NpPeTXOAHOM CIily4ajy, MPUMETAH j€ YTHIA] LUUCIUIATUHE Ha IMapameTpe
HopMmasiHe (pyHkiuje Oyopera. Konnenrpanuje ypee u MmokpahHe KucenuHe cy Oujie 3HaTHO
yeehane y rpynu 1, y mopehemy ca nHerperupanom rpymom (p < 0.05), 10K je HUBO YKYIHHX
MpoTernHa OO0 3HAYajHO CMAmbEH.

Tperman manosa excrpaktuma FHA u FHR penykoBao je eH3MMCKY aKTHBHOCT Tpa-
Hcamunaza, ALP u yGT, kao u koHieHrpanujy ypee u mokpahue xucenune (p < 0.05), y
OJTHOCY Ha MO3UTHBHY KOHTpoay (rpyna II). Mehyrum, nmpumeheno je na je, y cBum rpymnama
naroBa TpeTUpaHUX eKcTpakTuma Ousbke F. hexapetala y3 u3a3uBame TOKCHYHOCTH LUCILIA-
THHOM, KOJIMYMHA KpeaTHHHHA Omiia HemTo noBehana y ogHocy Ha 00e KOHTpPOJIHE TpyIie, U
HEraTUBHY U MO3UTHBHY. Y Ipylnama Koje Cy TpeTHpaHe caMo ca OBa JBa €KCTPaKTa, y HajBe-
hoj mo3u (400 mg/kg), yodaBa ce 3HauajHo cMambeme aktuBHocTH AST 1 YGT (p < 0.05), nok
y Cllydajy YKYIHUX MPOTEHHA SKCTPAKTH HUCY YMHOIOME ITPOMEHWITH BuxoB HUBO (P > 0.05)
y nopehemy ca cepymMuMa HeTpeTHpaHuX )HuBOTHIbA (rpyma |). Ha oBe pesynrate HamoBesyjy
ce W pe3ynratu OMOXEeMH]JCKHX MmapaMerapa (yHKIHje OyOpera y MOMEHYTUM Tpyrnama Koje
Cy TpeTHpaHe HajBUIIOM J1030M ekcTpakara F. hexapetala, ma je tako y rpymama IX u X
noehan HHUBO ypee u Mokpahue kucenuue (P < 0.05) y mopelemy ca HEraTHBHOM KOHTPO-
JIOM.

5.9.3. [lapamempu okcudamusHoz cmpeca y mkugy 6ybpeza u jempe eKcnepumMeHma/aHux
JHcugomurba

Edextn excrpakara 6usbke F. ulmaria (FUA u FUR) Ha mapamerpe OKCHAaTHBHOT
crpeca (CAT, SOD, GSH u TBARS) y TkuBuma 6yOpera u jeTpe mpu HHTOKCHUKAIH]H KCIIe-
PUMEHTAITHUX JKUBOTHH-A Ca JETHOM JO30M LIUCIIIaTHHE MpUKazanu ¢y Ha Cruyu 5.15. Ycenen
TperMaHa nucruiaTiaoM (rpyna ) 3Hagajao je cmamena aktuBHOCT eHsuma CAT u SOD y
peHaiHOM TKHUBY U y TKHUBY jetpe (P < 0.05; Cruxa 5.15. A u b) y nopehemy ca HeraTHBHOM
KOHTPOJIOM.

VY oxnocy Ha rpyny I, anmnmkanuja exctpakara F. ulmaria y tpu paznmunre KoHIe-
urparje (100, 200 u 400 mg/kg T.M.) noBena je no nosehama aktuBHOCTH CAT 1 SOD (p <
0.05). lraBumre, oba ekcrpakra (FUA u FUR) mHaykoBama cy mOpacT €H3MMCKE aKTH-
BHOCTH MOMEHYTHX aHTHOKCHIATHBHHX CH3MMa y JO3HO 3aBHCHOM OJHOCY, Ca HajBHIIOM
M3MEPEHOM aKTHUBHOIINY y rpyliaMa Koje Cy TpeTUpaHe HajBHIIIOM J1030M ekcTpakaTa oa 400
mg/kg (rpyme V u VIII). OBaj mopacT e€H3MMCKE aKTHBHOCTH y IMOMEHYTHM IpyliaMa ce
noraha u 'y OyOpe)>KHOM M y XEIaTHYKOM TKUBY, ajlil j€ 3HATHO M3pakeHUju y Oyope3nma. Y
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rpynamMa Koje cy IpuMajie caMo eKCTpakTe y HajBuioj g03u, aktuBHOCTH CAT u SOD y o6a
UCIUTHBAHA OpraHa cy OHJIe BPJIO CIIMYHE Kao KO/ HeraTuBHe KoHTpostHe rpyre (p > 0.05).

Konnenrpanuja penykoBanor riyratuoHa (GSH), y TkuBy OyOpera u jeTpu Koj
rpyne TpeTHpaHe caMO LHUCIUIATUHOM, Owia je jako Hucka (Cruxa 5.15.B) W TPHUINYHO
U3MEHEHA Y OJTHOCY Ha HeratuBHY KoHTpouy — rpymy | (p < 0.05). Illto ce tuue yruiaja
FUA u FUR na xonuentpauujy GSH y 6yOpe3nma, eKCTpakTH Cy HE3HATHO U JI03HO 3aBHCHO
nosehanmu HUBO GSH, anmm je 3Hauajuuja pasmuka (P < 0.05) y ogHOCy Ha TO3UTUBHY
koHTpouty (rpyna II) npumehena camo xox rpyne V, tpetupane FUA ekcrpakToM y HajBehoj
no3u (400 mg/kg). C npyre crpane, Tpetman exkctpaktuma FUA u FUR je y 3HagajHoj Mmepu
JI03HO 3aBUCHO oapxao Buiid HUBo GSH y TkuBy jerpe (p < 0.05) y nopehemy ca mo3utu-
BHOM KoHTpoJioM. Takole, y rpynama koje cy tperupane camo FUA u FUR ekctpaktuma y
no3u 400 mg/kg 3abenexen je moehan HuBo GSH y jeTpu, ca BUIIIMM BPEAHOCTUMA, YaK U Y
OJTHOCY Ha HETaTUBHY KOHTPOITY.

Huso TBARS y O0yOpekHOM TKHBY M3pakE€HO je CMambeH yclie] KOTpeTMaHa HaBeJie-
HuM exctpakTuMa (p < 0.05), y mopehemy ca edektuma came nucrsiatude. Y aBeMa rpyrnaMa
TPETHPAHUM CaMO eKCTpakThMa y HajBuiioj go3u (rpyme IX u X), konuenrparuja TBARS je
Onna nmpuOIMKHA BPEAHOCTUMA JTI0OMjEeHUM 33 HEraTHBHY KOHTPOJHY TpyIy. Y TKHUBY jeTpe,
oba exctpakta F. ulmaria cy mo3Ho 3aBucHO penykoBana kouierpauujy TBARS (Cruxa
5.15.7), anu je 3HauyajHuju edekaT y oJHOCY Ha Mo3uTUBHY KoHTpoay (p < 0.05) 6uo mpu-
CyTaH caMoO y3 TpeTMaH HajBHIIOM J030M €KCTpaKara.

VYTHiaj pa3nuuuTHX jJ03a ekctpakara F. hexapetala mwa ensumcky aktuBHoct CAT u
SOD, xao u Ha konnenrpauujy GSH u TBARS y O0yOpesuma u jerpu mamosa nHakoH CP-
TpeTMaHa npe3eHToBaH je Ha Cauyu 5.16. Kao mto je moTBpheHo U y IPEeTXOJHOM CIy4ajy,
LUCIJIATHHA j€ WHAYKOBaJjla 3HauajHO cHWkaBame akTuBHOCTH CAT u SOD, kao u cmameme
koHieHTpanuje GSH y TkuBy OyOpera u jerpe, y nopehemy ca HeraTuBHOM KOHTpoJioM (P <
0.05). IMapamerpu nunuaHe nepokcuaanyje y ucnutupanuM opranuMa (TBARS) cy takohe
6unm yBehanu y Beh HaBeleHO] Ipynu TpEeTHPAHOj caMoO jeHOM JI030M LMCIUIaTUHE (rpymna
).

Tperman exkcrpaktuma Ousbke F. hexapetala (FHA u FHR) je 3HaTHO mpeBeHMpao
CMamelhe CH3MMCKe aKTHBHOCTH M KoHIeHTpammje GSH y OyOpexnom TkuBy. IloBehame
aktuBHOCTH CAT 1 SOD y 6yOpesnma je 3amaxeHo moceOHO KO rpyra TpeTHPaHUX ICIIa-
THHOM Yy koMOuHauuju ca FHA ekctpakrom, HapouuTo y koHueHTpauuju 400 mg/kg T.m.
(Cruxa 5.16. A u b). AKTUBHOCT aHTHOKCHJATUBHHX €H3MMa y Tpynama TperupanuMm FHR
eKCTPAaKTOM, MaKO He3aHeMapJbHBa, OMJIa je CTATUCTUUKM 3HAYajHO pa3IMYMTa y OJHOCY Ha
no3uTHBHY KoHTpoIy (p < 0.05).
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M by6pesn [ Jerpa
Cauka 5.15. Ymuyaj ekcmpakama F. ulmaria Ha napamempe okcudamugHoe cmpeca y 6ybpe3uma u jempu nayoea HakoH CP-mpemmana: A -
kamasaasa (CAT), b - cynepokcud ducmymasa (SOD), B — pedykosaru enaymamuoH (GSH) u I' - napamempu aunudxe nepokcudayuje (TBARS).

| — HeraruBHa konTposHa rpyna; II — uucriatuaa (CP) 7.5 mg/kg T.m., i.p.; 11 - FUA 100 mg/kg T.m. + CP; IV - FUA 200 mg/kg T.m. + CP; V - FUA 400 mg/kg T.m. + CP; VI - FUR 100
mg/kg T.m. + CP; VII - FUR 200 mg/kg t.m. + CP; VIII - FUR 400 mg/kg T.m. + CP; IX - FUA 400 mg/kg T.M.; X - FUR 400 mg/kg .M. PesynTatu cy n3paxkeHH Kao cpeAma BPeJHOCT +
C.EM., n =5 sxuBoTuma y rpyms; p < 0.05 y mopeljersy ca HeraTHBHOM KOHTPOIHOM TpymoM; 'p < 0.05 y mopeljersy ca Mo3uTHBHOM KOHTPOIHOM rpymom (CP).
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Cauka 5.16. Ymuyaj ekcmpakama F. hexapetala Ha napamempe okcudamugHoz cmpeca y 6y6pe3uma u jempu nayosd HakoH CP-mpemmana: A -
kamasna3sa (CAT), b - cynepokcud ducmymasa (SOD), B - pedykosaHu eaymamuon (GSH) u I' - napamempu aunudue nepokcudayuje (TBARS).
| — HeratuBHa konTpoiHa rpyma; Il — mucrmatuna (CP) 7.5 mg/kg T.m., i.p.; 1l - FHA 100 mg/kg T.m. + CP; IV - FHA 200 mg/kg t.m. + CP; V - FHA 400 mg/kg T.m. + CP; VI - FHR 100

mg/kg T.m. + CP; VII - FHR 200 mg/kg t.m. + CP; VIII - FHR 400 mg/kg T.m. + CP; IX - FHA 400 mg/kg T.M.; X - FHR 400 mg/kg .M. PesynTatu cy n3paxkeHH Kao cpeama BPeTHOCT +
C.E.M., n =5 xuBotuma y rpyrm;*p <0.05 y mopeljersy ca HeraTHBHOM KOHTPOIHOM TpyroM; 'p < 0.05 y mopeljersy ca MO3HTHBHOM KOHTPOIHOM rpymom (CP).
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ITopen tora, Bucoka aktuBHOoCcT CAT m SOD y penamHom TkuBy npumeheHa je y
rpymnama TpeTHpaHuM camo ekctpakTuma F. hexapetala y majsuroj mosu ox 400 mg/kg, ca
BPEIHOCTHUMA KOj€ CTATUCTUYKH HUCY 3Ha4ajHo pasiauuute (P > 0.05) y oAHOCY Ha HEraTUBHY
KoHTpoay (rpyma |). Jenunu nsyserak unHu akTuBHOCT OyOpexkue CAT y rpymu TpeTUpaHoj
camo ca FHA (400 mg/kg), koja je Ouiia 3HaTHO JApyrauuja y OJHOCY U Ha HETaTUBHY M Ha
no3utuBHy KoHTpoiy (P < 0.05). llITo ce Tnye TkuBa jerpe, HajBuina aktuBHOCT CAT u3me-
peHa je y rpynama TpeTHpaHUM CpemhoM J1030M 00a excrpakta (200 mg/kg T.m.). Y rpynama
TpeTrpaHuM ca ekctpaktuma F. hexapetala u mucmiarurom, akrusHoctT SOD y Xxenatudkom
TKUBY pacia je J03HO 3aBHCHO Kao INTO je mpukazaHo Ha Crnuyu 5.16.5. AxtuBHOCTH 00a
€H3MMa, Y XOMOT'€HaTUMa jeTpU KUBOTHUIA W3 Ipyla TPETUPAHUX CAaMO HAjBUIIOM JO30M
eKcTpakaTa, 6mie cy yoemsbuBo Buiie y onHocy Ha CP-tpetupany rpymy (p < 0.05), anu y
UCTO BpeMme u craTucTuuku apyragnje (p < 0.05) y mopehemy ca HeraTHBHOM KOHTPOJIOM.

Kao mro ce mosxe Bunetu Ha Cauyu 5.16.B, konnenrpanuja GSH y 6yopesnma xuBo-
THUEA TPETUPAHUX CaMO MUCIUIATUHOM OWIIa je MPUINYHO CMameHa Y OAHOCY Ha HETaTHUBHY
koHTpoay (p < 0.05). V rpymama koje Cy, mopea IUCILIaTHHE, Jo0ujane u excTpakre F.
hexapetala auBo GSH y 6yOpe3uma je He3HaTHO yBehaH, ajld HE U CTATUCTUYKH 3HAYAJHO Y
oxnocy Ha CP-tperupany rpymy (p > 0.05). I'pyne koje cy nodujane camo ekcrpakre FHA u
FHR y nHajBumoj no3u y OyOpexHOM TKHMBY cy uMmasie 3HaTHO Behy konueHtpaiujy GSH,
IITO Ce CTaTUCTUYKU 3HATHO paziukoBano oj CP-tperupane rpyne (p < 0.05), anu He u on
HeratuBHe KoHTpoJie (P > 0.05). Illto ce True kouneHTpanuje GSH y jerpama CP-tpeTupane
rpyne, Ouia je, kao mTo je Beh peyeHo, 3HaTHO CHU)KEHA Y OJIHOCY Ha HETaTUBHY KOHTPOIY,
anmy je TpeTMaH exctpakTumMa F. hexapetala n3aspao 3nauajan nopact konrentparuje GSH (p
<0.05) y ogHOCY Ha TTO3UTHUBHY KOHTPOJTY.

Kao mro je mpukazano Ha Cruyu 5.16.1°, TpeTMaH IUCIUIATUHOM TMPOY3POKOBAO je
BHCOK CTENeH JIMIUAHE MepoKcuaanuje y oyopesuma M jeTpu KOju ce oriefia y U3pa3uTo
nosuieHoj koHeHTpauuju TBARS. Hajeuma no3za FHA u, nororoso, FHR ekcrpakra (400
mg/kg) mpoy3pokoBana je 3HauajHo cMameme (P < 0.05) xonuentpauuje TBARS y 6y6Ope-
3MMa, JIOK je y MOTJIely XeMaTH4Kor TKHBa 3HaTHO epukacHUju 6uo FHA ekcrpakr. lakie, y
rpynama tpetupanuMm FHA excTtpakroMm npumeheno je uspasuto onagame HuBoa TBARS (p
< 0.05) y ogHOCY Ha TO3UTHUBHY KOHTPOJIY TPETUPAHY UCKIbYUHBO IIUCILNIATHHOM.
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5.9.4. Xucmonamosowko ucnumuearse npenapama mkuea 6ybpeza u jempe ekcnepume-
HMA/AHUX HCUBOMUHA

LlenynapHa apXuTeKkTypa Ha TKUBHHM IpecelrMa OyOpera M jeTpu eKCIepUMEHTa-
JHHUX JKHBOTHIbA, TPETUPAHUX eKcTpakThMma Ousbaka F. ulmaria m F. hexapetala rume je
TOKCHYHOCT M3a3BaHa IMCIUIATUHOM, MCIUTHUBAHA j€ XHCTOMATOJOUIKH IO MHUKPOCKOIIOM
HaKOH xemarokcuinH-eo3uH (H & E) 6ojema. CBaka npoMeHa MOp(dOJIOIIKKUX TapameTapa je
3a0enekeHa M Pe3ysiTaTH WHTCH3WTETa MPOMEHa Cy OMHCaHH Kao: OJCYCTBO mpomeHa (—),
npoMeHe Ojaror WMHTEH3UTETa (+); MPOMEHE CpeAer MHTEH3UTeTa (++) U U3pakeHe Ipo-
MeHe (+++).

Edextu TpermMaHa ekctpakTiMa 6uibke F. ulmaria Ha cMamemhe XUCTOIOIKHAX OIITe-
hema OyOpera u jeTpu naoBa U3a3BaHUX jeIHOM JI030M IHCILIATHHE NaTu cy y Tabenu 5.15.,
a penpe3eHTaTUBHE (hoTOrpaduje XUCTOMATONOMIKUX MPpOMeHa Y MOpQoIoruju OyOpesKHOT U
XenaTUYKOT TKUBa Mpukazane ¢y Ha Cnukama 5.17. u 5.18. @otorpaduje cy mocmarpase moj
opurnHasHUM yBehamem x40 mimm %100, a n3abpaHe cy Ha OCHOBY 3ajeIHUYKHX U Haj3aCTy-
IJbEHUJUX MTPOMEHA 3a0€JIKEHUX Y JeTHOj TPYITH TaIoBa.

Ha TkuBHMM mpecennma peHaTHOT TKUBA )KUBOTHIbA TPETUPAHUX CaMO HUCTUIATHHOM
(rpyna II) mpumehen je mmpok AMjana3oH NpPOMEHA ca U3PAKEHUM WHTCH3UTETOM, Kao IITO
Cy KOHIeCTHja, XHJPOICHA JereHepairja TyOyJapHOT emnuTena, arpoduja riomepyna u
IPOIIMpEeHE CYOKalCylIapHUX HpOCTOpa, HEKpo3a M JeCcKBamalldja TyOyJapHOT emnuTena,
€/1IeM U KpBapewe y MHTEPCTULIUjyMY, €3UHO(UIHN MaTepujaly y JIyMeHy TyOyna, oK Cy
UHTepcTULMjanHa (Hubpo3a M 3anajbeHCKU MHOQHUITPAT y UHTEPCTULUjyMy OMIIU Cpeler
uHTeH3ureta (Tabena 5.15.). Koxg TKMBHHX Ipeceka OyOpera u3 HeraTUBHE KOHTpose (rpymna
I) youeHna je HopmanHa TkuBHa apxutekrypa (Cnuka 5.17.1), ca HE3HaTHUM MIPOMEHaMa THUIIA
MHTEpCTULIMjATHOT efemMa 1 koHrectuje. Kon rpymna nanosa Tpetupanux ekcrpaktuma FUA u
FUR y tpu pazmuuute no3e (100, 200 u 400 mg/kg) npumeheHo je 3Ha4ajHO CMambEHE OIITe-
hewa maronomnike MNpuUpoae U3a3BaHUX LUCIUIATUHOM, OCEOHO KoJ omTehewma TyOyJapHUX
henuja u mpoMmeHa y uHtepctuijymy u Ha rinomepynuma. FUA u FUR jeauno Hucy ycnenu
na y Behoj Mepu penykyjy lereHepanujy M AecKBamalujy TyOyJapHOT emnuTena, Kao U
HEKpo3y enuTenHux henuja tyOyna. Kaga roBopuMo o oBUM MO(DPOJIOIIKUM MpOMEHaMa y
OyOpexxHOM TKMBY, mpumeheHo je na cy oba ekcrpakra F. ulmaria, npuMemeHn y HajBUIIUM
no3zama (400 mg/kg, rpyne V u VIII) y3 jenny 103y NMIUTaTHHE, YaK YTUIAIA Ha moBehame
WHTEH3UTETa MPOMEHa TyOylapHOT enuTena (IeckBamalidja u Hekposa). Takohe, kox rpyna
koje cy Tperupane camo FUA u FUR ekcrpaktuma y Hajsehoj xonuentpanuju (400 mg/kg,
rpyne IX u X) 3a0enexeHo je pa3BHUjame M0jeJMHUX TPOMeHa OJ1aror 10 yMepeHOT UHTeH3U -
TEeTa, 0J1 KOJUX je Haj3anakeHuja Ouia arpoduja riiomepysa u NpoIUpene CyOKancyIapHIX
MIPOCTOPA, KA0 U yMepeHa HEKpo3a U JIeCKBaMallfja TyOyIapHOT ernuTena.

XemnaTuyko TKUBO XKUBOTHEA M3 KOHTPOJHE TPyle MMAllo je HOpMalHy hemujcky
ctpyktypy (Cruxa 15.8.1), y3 Onary KOHrecTHjy y mojeIuHuM Yy3opuuma. I[Iperiemom
TKMBHUX IIpeceKa jeTpe mamoBa U3 Tpyne Tpetupane camo mucmiatuaom (rpymna I, Tabena
5.15., Cnuxa 15.8.11) youeHu cy jacHU 3HAIM HapyllaBamba MOPGOIONIKUX MTapameTapa jeTpe,
ca MPUMETHO H3PAKEHOM KOHTECTHJOM, OAJIOHCKOM JeTeHepalnjoM, WHOUITPAIjOM JTH-
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MdomuTa, JeyKonuTa U Makpodara, KOHQIYeHTHOM U (OKAITHOM HEKPO30M U HEIITO Marbe
n3paxkeHoM GpuopozoM u xunepmiazujom Kyndeposux hemmja. ¥V rpymama III-V, Tperupa-
HuM FUA ekcTpaktoMm y TpH 1103e, mpuMeheHo je 3HadajHOo MoO0JbIIake XeMaTHYKe XUCTOJIO-
IIKe CTPYKTYype, y nopehemy ca CP-Tpetupanom rpymnom. Jeauno je y rpynu IV, Tpetupanoj
ca FUA ekcrpakrom y konnenrpauuju 200 mg/kg T.M., n30cTana 3HauajHHja MPOMEHA Y
WHTEH3UTETY KOHTeCTHje, HeKpo3e ((dokanHe u KOH(IyeHTHE) U OallOHCKE JereHeparuje, y
oHOCy Ha ucte npomene y rpynu II. Heku mopdomomniku napameTpu TKHBa jeTpe y rpynama
VI-VIII, tpetupanum ca FUR ekcTpakToMm y Tpu 103€ W HUCIIATUHOM, OWIIM Cy TPHUIMYHO
M3paKEHHU, MMOCEOHO KO HajBHIIIE KOHIeHTparuje ekcTpakTa (400 mg/kg). I[Topen Tora, FUR
€KCTpPaKT y BHIIIMM KOHIICHTpalldjamMa 1M3a3Bao je 1mojaBy ¢puoOpo3e 01aror MHTEH3UTETA, MITO
je mpumeheHo U KoJl TpyIie TpeTUpaHe caMO HajBUIIOM J030M OBOI ekcTpakTta. Takolhe, oba
exctpakra F. ulmaria, arumiupana y nomenyToj konmentpanuju (400 mg/kg) 6e3 nzasupama
TOKCHUYHOCTH ca nucmiatuaoM (rpyne [X u X), npoy3pokoBajid Cy yMepeHe XHCTOMaToso-
IITKE TIPOMEHE Y TKUBY jeTpe.

JloOujeHn pe3ynaTaTd XHCTOMATOJIONIKE OTCEepBallije MOKa3yjy Ja aJIMUHHUCTpAIHja
ekcrpakara ouspke F. ulmaria pesynryje moboJssiiameM MOPGOIOIIKUX Mapamerapa o6yopera
U jeTpe eKCIepUMEHTAIIHUX XHBOTHIbA, y nopehemy ca 3HauajHuM omTehemeM TKHBa Koje
u3a3uBa TpeTMaH nucmiaatuHoM. HajedukacHuje y cnpedaBamy WIM CMambUBalby WHTEH3U-
TeTa MPOMEHAa y CTPYKTYpPH TKUBa Cy OnIie HUXe J103e ekctpakara F. ulmaria, koje cy ycnere
Ja y 3Ha4ajHO] MepU OuyBajy MOpP(OIOrHjy peHaJTHOr M XEeHmaTHYKOI TKHBa OJ yTHIlaja
muctuiaTuae. M3y3erak je 3a0enekeH Ko TpeTMaHa IUCIUIATHHOM M HajBUIIIOM KOHIICHTpA-
uujom ucnutuBaHux excrpakara (400 mg/kg, rpyne V u VIII), rae je ouyBame CTpyKType
TKHUBa y ogHocy Ha CP-Tpymy 1eTeKTOBaHO y MajloM 00MMY WM HUje puMeheHo yommTe.
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Ta6enaa 5.15. Epekmu ekcmpakama F. ulmaria na mopgosaowxke napamempe y 6y6pe3uma u jempu nayoea HakoH CP-mpemmata (n = 5) a6

[pynes Xucmonamosowku napamempu 6y6peza
Konrectuja XwuaporncHa Atpoduja Wnrepcru- 3anajbeHCKU Hekpoza  Uutepctu-  Unrepcrunmja-  JleckBamarnuja  EosuHOoGuHN
JieTeHepaluja ryoMepyia u LjaaHa undunrpary  TyOynap- L] aTHU JIHO KpBapeme TyOynapHor Marepujai y
TyOynapHor MPOIINPEHE ¢ubpoza  mHTEpPCTULHjY- HOT enem enuTesna JIyMEHYy
enmrena cyOkancyma- My enmTena TyOyma
PHHX IpOCTOpa
I + + - - - - + - + -
1 +++ +++ +++ ++ ++ +++ +++ +++ +++ +++
i ++ ++ ++ + + ++ + + ++ +
v ++ +++ ++ + - +++ + + +++ +
\VJ ++ +++ +++ - - +++ + ++ +++ ++
VI ++ ++ + - ++ ++ + - ++ +
VIl ++ ++ + - - ++ + - ++ +
VI ++ ++ ++ - ++ +++ ++ ++ +++ ++
IX + + ++ - - ++ + + ++ +
X + + ++ - - + + + + +
Xucmonamosowku napamempu jempe
Konrectuja Kondmnyenrna Banoncka Xunepruiazuja Hudwmrrpanuja mimdormra, ®dokanHa HeKpo3a ®dubposza
HEKpo3a JieTeHepalmja Kyngeposux JeyKoITa 1 Makpogara
hemnja
| +° - - - - - -
1 +++ +++ +++ ++ +++ +++ ++
i + + + + + + -
v +++ +++ +++ - + +++ -
\VJ ++ + ++ + + + -
Vi ++ ++ ++ + + ++ -
VIl ++ +++ +++ ++ + +4++ +
VI +++ +++ +++ + ++ +4++ +
IX ++ ++ ++ + + ++ -
X ++ ++ ++ + + ++ +

* TIpomene: (-), oncyctBo; (+), 6mare; (++), cpenme; (+++), u3paxkene;
% | — Herarusua koutponsa rpyna; || — qucmmaruua (CP) 7.5 mg/kg T.m., i.p.; 11l - FUA 100 mg/kg .M. + CP; IV - FUA 200 mg/kg t.m. + CP; V - FUA 400 mg/kg T.m. +
CP; VI - FUR 100 mg/kg t.m. + CP; VII - FUR 200 mg/kg t.m. + CP; VIII - FUR 400 mg/kg T.m. + CP; IX - FUA 400 mg/kg 1.m.; X - FUR 400 mg/kg 1.m.
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Cauka 5.17. PenpesenmamusgHe homozpaguje mxkusHux npenapama 6ybpeza nayosa
mpemupaHux ekcmpakmuma F. ulmaria u CP

| — HeratuBHa koHTponHa rpyna; || — mucnnaruna (CP) 7.5 mg/kg T.m., i.p.; 11 - FUA 100 mg/kg T.m. + CP; IV
- FUA 200 mg/kg T.m. + CP; V - FUA 400 mg/kg T.m. + CP; VI - FUR 100 mg/kg t.m. + CP; VII - FUR 200
mg/kg .M. + CP; VIII - FUR 400 mg/kg t.m. + CP; IX - FUA 400 mg/kg T.m.; X - FUR 400 mg/kg T.m.

Bojeme H & E, opurunanso ysehame 40x mmu 100x.

Crpemune: HD — xumponcua merenepanuja Tyoynapror enureina, GA — atpoduja riiomepysia U MPONIHPCHE
cybkancymnapuux npocropa; |l — 3nasserckn uHpmITpaT Y nHTepCcTUIjyMy; N — Hekpo3a TyOyIapHOT ernuTena;
|E — uaTepcTHnmjanan enem; IH — uaTepcTimjanno kpBapeme; D — meckBamanmja TyOymapHor enutena; EM
— €03MHO(DMITHN MaTepHjan y TyMeHy TyOyJa.
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Cauka 5.18. PenpesenmamuseHe homozpaguje mkugHux npenapama jempu nayoea mpemupaHux
ekcmpakmuwma F. ulmaria u CP

| — HeratueHa konTtposHa rpyna; |l — uucrnaruuna (CP) 7.5 mg/kg T.m., i.p.; I - FUA 100 mg/kg T.m. + CP; IV
- FUA 200 mg/kg t.m. + CP; V - FUA 400 mg/kg t.m. + CP; VI - FUR 100 mg/kg T.m. + CP; VII - FUR 200
mg/kg .M. + CP; VI - FUR 400 mg/kg .M. + CP; IX - FUA 400 mg/kg T.m.; X - FUR 400 mg/kg T.m.

Bbojewe H & E, opurunanno ysehamwe 40x win 100x.

Crpenunie: C — konrecruja; BD — Ganoncka nerenepanuja; KCH — xunepmnasuja Kyngeposux henuja; | —
uHuiTpanuja mumbonura, teykounta u Makpodara; FN — doxanna nekposa; CN — koH(yeHTHa Hekpo3a; F
— ¢pudpo3a.
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Pe3ynratu MUKpOCKOIICKOT IMOCMaTpama TKUBHUX Mpeceka OyOpera u jeTpe excrepu-
MEHTAJIHUX JKHBOTHIbA, TIOJABPTHYTHX TPETMaHy ekcTpaktuma Ousbke F. hexapetala u jemHoj
7031 IUCIUIATHHE, MpeACTaBIbeHu ¢y y Tabenu 5.16. PenpesentatuBHe doTorpaduje CHU-
MJbeHE Toj opuruHamHuM yBehamem x40 wmmu x100, ca 03HAYCHWM XHCTOMATOJIOMIKHM
npoMeHaMa y TKUBY OyOpera u jeTpu, npukazane cy Ha Cruxama 5.19. u 5.20.

Ha ocHOBY XHMCTOMATONONIKE OICEpBallMje, KOHCTATOBAHO je Ja je Ha MpecenumMa
OyOpeXHOT TKHMBa XMBOTHIa U3 KOHTPOJIHE Tpyme (rpymna I) mpucyTHa HOpMmaiHa TKHBHA
apXWUTEKTypa, Y HEKUM CiIydajeBUMa Cca HE3HATHOM KOHTECTHjOM H €AEeMHMa y HHTEPCTH-
uujymy (Tabena 5.16., Cauxa 5.19.1). Takohe, y HEKMUM y30pIiMa y OBOj IPYIIH JI€TEKTOBAaH
je pa3BHTaK JecKBaMallMje W XUAPOICHE JereHepalyje TyOylapHOT enuTesa ciador MHTe-
H3utera. Kao u y mperxoaHom ciydajy, y peHanHoM TkuBy CP-TpetupaHe rpyre >KUBOTHbA
JIETEKTOBaHE Cy OpOjHE XHCTOMATOJIOIIKE IMPOMEHE M3PAaKEHOT WHTEH3UTeTa. TpeTMaH
nuctiaTuHoM (rpyna II) moBeo je 1o HacTaHKa JereHepucaHe CTPYKType TyOyna ca Bakyo-
TU3AIMjOM U TYOUTKOM TyOyJapHEe apXUTEKType, y3 M3paKe€HO HPUCYCTBO €O3HMHO(PIIHIX
MaTepHjana y Jymeny tyoymna. Takolhe, mpumehena je 3HauajHa KOHTecTHja, TIIOMEpyJIapHa
cKJiepo3a u aTpoduja rioMepyia y3 NpOoLIMpemhe CyOKarcCyIapHuX MPOCTopa, Kao M WHTEp-
CTHIIMjalIHO KpBapeme, eleM U HHGIaMaTopHu HHQUITpPAT y TKUBY OyOpera. Tperman
excrpaktuma FHA u FHR y Toky 10 mana (100, 200 u 400 mg/kg T.M.) 10B€O je 10 u3BECHE
MpEeBEHIIMje Y HACTaHKy MOpPQOJOMKHX MpoMeHa y OyOpesuma. Mako HEM y jeqHO] rpynu
TpeTupaHoj ekcrpakTuMa Ousbke F. hexapetala Huje 3abenexeno oacycTBo mpaheHux maro-
JIOLIIKUX TPOMEHA, HHUXOB HMHTEH3UTET jeé OMO 3HauajHO cMameH y oxHocy Ha CP-rpymy
(Cruxa 5.19.111-V11l). Ha TkuBHUM Tipeceruma OyOpera momenytux rpymna (rpyme II-VIII)
YOYEHO je MPHUCYCTBO YMEPEHUX TyOYyIapHHX U TIIOMEpyJapHUX MATOJOIIKHX IPOMEHa, C
TUM J1a je y rpymnama koje cy noowujane Hajsehy nosy FHA u FHR ekcrpakara (400 mg/kg)
6e3 armMuupama mucmiaruye (rpyne IX n X) npumeheno 61aro TyOyaapHO U TJIOMEpyJIapHO
omrehewme Mopdororuje 6yopera.

Ha npecenrmMa TKuBa jeTpe KHUBOTHH-A U3 KOHTPOJIHE I'PyTIE JaCHO ¢€ BUIM HOpPMaJHa
TKUBHA apXHUTEKTypa y3 Onary KOHrecTHjy y HekuM y3opimma (Cruxa 5.20.1). Jenna mo3a
[UCIUIATHHE W3a3Baja je y rpynu Il 3Ha4ajHO MPUCYCTBO KOHTECTHje, CHHYCOUAIIHE JnjIa-
Tanuje, OaJIOHCKe JereHepanuje npaherne nHdrmITpanujom TuMQonnTa, JIEYyKOIUTa 1 MaKpo-
(hara, kao u QoxanHe Hekpose. Takohe, 3a0enexena je xuneprasuja Kyndeposux henmja u
¢ubpo3a MOpPTHUX TMPOCTOpa, 00€ yMEPEHOT HMHTEH3UTEeTa. ['pyre KojuMa Cy JaBaHe TpH
pasnuunrte koHueHntpanuje FHA u FHR exkcrpakara oanukoBase cy ce 3Ha4ajHUM CMambEHEeM
MHTEH3UTETa XUCTOIMATOIOMIKKX ITPOMEHa y TKUBY jeTpe. Ha ocHOBY pe3ynTara npukazaHuX
y Tabenu 5.16. moxe ce 3akbydnuTH 1a je FHA ekcrpakt npumemen y no3u 100 mg/kg T.m.
M0Ka3a0 3Ha4yajHy MPEBEHIIN]y HacTaHKa omTehema jeTpe y3pOKOBaHOT YHOCOM IHMCIUIaTHHE.
C npyre ctpane, nyrio Beha moza FHR exctpakrta 6miia je cmocoOHa 1a cMamki MHTEH3UTET
CBUX TPOMEHA Yy TKHBY jeTpe HM3a3BaHHX IMCIUIATHHOM, OCHM xwurepruiazuje Kyndeposux
hemja. OHO mMITO CBaKako Tpeba y3eTu y 003U jecTe Ja Cy, U Y OBOM ClIy4ajy, 00a eKCTpaKTa
npuMemeHa y Hajehoj no3u (400 mg/kg), 6e3 nucmnatuue, foBena 10 GopMupama U3BECHUX
CTPYKTYpPHHUX ITpOMEHA OJlaror MHTEH3UTeTa y TKUBY jeTpe (rpyme IX u X).
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Ta6enaa 5.16. Ehekmu ekcmpakama F. hexapetala Ha mopgonowke napamempe y 6y6pe3uma u jempu nayosa HakoH CP-mpemmana (n = 5) a6

Jenena KamaHuh

Tpynes Xucmonamosiowku napamempu 6yépeza
Konrectuja  XwuaporicHa ATtpoduja Ckiieposa 3amasseHCKU Hexpoza Wntepctunn- HWaTtepctnnun- JeckBamanmja  EosnHOMDMIHK
JiereHepanmja rIoMepyia u TIIoMepyna HHQUITPAT ¥ TyOymapHOT  jaJiHH eeM jamHO TyOymapHOT MaTepHjaiu y
TyOynapHoT NPOLINPEH:E HUHTEPCTHLH]YMY enuTena KpBapeme ernuTena JTyMeHy
enuTeNna cyOKancymapHux TyOyma
pocTopa
| +2 + - - - - + - + -
1 +++ +++ +++ ++ ++ ++ +++ +++ +++ +++
i ++ ++ + + + + ++ ++ ++ ++
v + ++ + + + + ++ + ++ ++
\Y ++ ++ ++ + + ++ ++ ++ ++ ++
VI + ++ + + + + ++ + ++ ++
VIl ++ ++ ++ + + ++ ++ ++ ++ ++
VI + ++ + + + + ++ + ++ ++
IX + + + + - + + + + +
X + + + + - + + + + +
Xucmonamosowku napamempu jempe
Konrectuja  JInmatanmja Banoncka Xwunepruasuja Kymnheporux Wudwmrrpanuja mimdorura, ®doxkanHa ®ubposa
CHHYCOHJIA JereHeparuja henuja JeyKounuTa u Makpogara HEKpo3a
| + - - - - - -
1 +++ +++ +++ ++ +++ +++ ++
i + + + + + + -
v ++ ++ + ++ ++ ++ +
\Y ++ ++ ++ + + + +
VI ++ ++ ++ ++ ++ ++ -
VIl + + + ++ + + -
VI ++ ++ ++ ++ ++ ++ +
IX + + ++ + + + -
X + + ++ + + + -

* TIpomene: (-), oncyctBo; (+), 6mare; (++), cpenme; (+++), uspakene;
® | — Herarusna xontponsa rpyma; || — mucrmaruua (CP) 7.5 mg/kg .., i.p.; 11l - FHA 100 mg/kg T.m. + CP; IV - FHA 200 mg/kg t.m. + CP; V - FHA 400 mg/kg T.m. +
CP; VI - FHR 100 mg/kg T.m. + CP; VII - FHR 200 mg/kg .M. + CP; VIII - FHR 400 mg/kg T.m. + CP; IX - FHA 400 mg/kg T.m.; X - FHR 400 mg/kg T.m.
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Cauka 5.19. PenpezenmamusHe homozpagpuje mkugHux npenapama 6yb6peza nayosa
mpemupaHux ekcmpakmuma F. hexapetala u CP

| — HeraruBHa koHTponHa rpyna; || — nucrmaruna (CP) 7.5 mg/kg T.m., i.p.; Il - FHA 100 mg/kg T.m. + CP; IV
- FHA 200 mg/kg t.m. + CP; V - FHA 400 mg/kg t.m. + CP; VI - FHR 100 mg/kg T.m. + CP; VII - FHR 200
mg/kg .M. + CP; VI - FHR 400 mg/kg .M. + CP; IX - FHA 400 mg/kg T.m.; X - FHR 400 mg/kg T.m.

Bbojewe H & E, opurunanno ysehamwe 40x wau 100x.

Crpenunie: HD — xuaporcHa aereHepauuja TyOynapHor enurtena; GA — arpoduja riomepyna U NpoLInperhe
cybOkancyinapuux npocropa; |l — 3namencku nnduirpar y unreperuinjymy; N — Hekposa TyOyIapHOT enuTera;
|E — unrepcrunujanau exem; IH — narepcTunmjanto kpapemwe; D — neckBamanuja TyOynapHor enurena, EM
— €03MHO(MIIHU MaTepHjalu y IyMeHy TyOya.
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Cauka 5.20. PenpesenmamusHe gpomozpaguje mkusHuUX npenapama jempu nayo8a mpemupaHux
ekcmpakmuma F. hexapetala u CP

| — HerartuBHa koHTpOnHa rpyna; || — mucrumaruna (CP) 7.5 mg/kg T.m., i.p.; 1l - FHA 100 mg/kg T.m. + CP; IV
- FHA 200 mg/kg T.m. + CP; V - FHA 400 mg/kg T.m. + CP; VI - FHR 100 mg/kg t.m. + CP; VII - FHR 200
mg/kg .M. + CP; VIII - FHR 400 mg/kg t.m. + CP; IX - FHA 400 mg/kg T.m.; X - FHR 400 mg/kg t.m.

Bbojewe H & E, opurunanno ysehamwe 40x uam 100x.

Crpenmuue: C — konrectuja, BD — Ganoncka nerenepanuja;, KCH — xumnepruiasuja Kyndeposux henuja; | —
nHdunrpanuja mumdonuTa, teykounta u Makpodara; FN — ¢okanna Hekpo3sa.
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5.9.5. T'eHomokcuyHOCM U AHMU2EHOMOKCUYHO 0e/1080H€

['éHOTOKCHYHOCT W CIIOCOOHOCT eKcTpakara jaa cmame omteheme JIHK, nacramo
JICNIOBAEM IUCIUIATHHE Y OyOpe3nMa M jeTpH, HCIIMTaHa je KOpuIThemeM allkaliHe Bep3uje
Kowmer tecta. [Ipu ToMe cy pe3ynraTu IpeAcTaB/bEHH y Kilacama ,,KOMeTa* Koje HacTajy Kao
nocnenuia omrehema monekyna JJHK y henuju. Knace cy o3nadene 6pojeBuma ox 0 1o 4,
rae 0 ykasyje na Hema omrehema JIHK, 1 na je omrehewe MuHMMamHO W Kiaca 2 1a je
npucyran cpeamu creneH omrehewa JIHK, mox cy kmace 3 uw 4 nedunHmcane kao
makcumaiHo omreheme JJHK monekyna. Kako Ou ce ucnurany reHo- ¥ aHTHTCHOTOKCUYHH
edekTn ekcTpakara o0e OHMJbKE KOje Cy NHPEIMEHT OBE JOKTOPCKE TucepTalje, HaAKOH
KPTBOBamka CKCIICPUMEHTAHUX JKUBOTHIbA y TPETXOJHOM HCIHTHBAaKY HEePpo- W xemaTo-
MIPOTEKTUBHE aKTUBHOCTH, JICJIOBM 00a OpraHa cy 0JIBOjeHH 3a Kopuiiheme y Komer Tecry.

Pesynratu pacnonmene kimaca komera, ykymaH ckop omrehema JIHK y hemujama
OyOpera u jeTpe U3a3BaHOT aIUTMKAIMjOM LUCIUIATHHE, KA0 U MPOLEHAT peAyKiuje omrehema
(%R) npumeHoM ekcTpakaTa Haa3eMHOr naena u kopeHna ousbke F. ulmaria (FUA u FUR)
npukaszanu cy y Tabenu 5.17.

Ha ocHoBy kiacudukanmje komera, omreheme JJHK y henujama 6yOpera y Heratu-
BHOj KOHTPOIIHO] IpynH 0mio je Ha HuBOY kiaca 0 u 1, mro 3Haun Aa cy jganuu JJHK Ounmn
6e3 nim ca MuHuManHUM omtehemem. IITo ce THYe T'€HOTOKCMYHOCTH IUCIJIATHHE HA
HUBOY OyOpera, oHa je JiefoBajla Kao MyTareHH areHc M UCIOJbUIIA je U3pa3suTy T'€HOTOKCH-
YHOCT ca MPHUCYTHUM CBUM Kiacama omTehema komera U yKymHuM ckopom 205.2. OceTtHO
cmamere CP-unnykoBanor omrehema JIHK 3abenexeno je y 6yOpesuma maioBa TpeTupa-
HuX ca 00a exctpakta F. ulmaria y majamkoj mo3u (100 mg/kg 1.m.). TIporeHat penykiuje
omrrehewa JJHK 6mo je 67.3% 3a FUA u 88.6% 3a FUR, y onHOCY Ha IO3UTHBHY KOHTPOIY
(rpyna Il). Anmunuctpanuja FUR ekcrpakra y konuentpanuju 200 mg/kg yrunana je Ha
CMambemhe TeHOTOKCHYHOCTH IucruiatuHe 3a 38.2%, nok FUA ekcTpakT y uCTOj A03U HUje
6uo Tonuko ycreriad (19.05%).

Anamuza omrehewa JIHK nakon Tpermana exctpaktuma FUA um FUR y xonue-
HTpauuju ox 400 mg/Kg u nucIIaTMHOM MOKa3ana je Ja TpeTMaH HeMa 3HavajHHjer yTHUllaja
Ha cmameme CP-uzasBanor omrehewa JIHK, ca mporertom penykmuje ucnon 10% y ogHocy
Ha TIO3UTUBHY KOHTpody (8.4 u 8.9%, pemom). OBoMe JONPUHOCE U PE3yJTaTH TE€HOTOKCH-
yHOCTH y OyOpe3uma no6ujenu 3a rpyne IX u X, Koje cy TpeTupaHe camMO €KCTpakThMa Y
HajBUIIO] 103U (6e3 nucruiatuHe). Ty ce jacHO youaBa BEJMKH MPOILIEHAT KOMETa pacrope-
henux y xmacama 1, 2 u 3 (y ogHOCY Ha HETaTUBHY KOHTPOJY), a y ciydajy FUA ekcTtpakra
YaKk M y KJacu 4, Koja je IpeTXoAHO 3abesexeHa caMo KOJ MO3UTUBHE KOHTpose. CBeoOy-
XBaTHUM TyMaudemeM pe3ylTaTa BUJAM C€ Ja KOHLEHTpalhja eKcTpakaTa UTEKako yTHYe Ha
HuBo JIHK omrehema. I1a tako, y rpynama Il u VI, Tpetupanum ekcrpaktuma F. ulmaria y
HajHMKOj KoHUeHTpauuju o1 100 mg/kg, mpucyrre cy Heomrehene (knaca 0) 1 MUHUMAITHO
omrehene (kmace 1 u 2) 6yopexxne henmje, 6e3 omrehema koje Ou mpunagano kiacama 3 u 4.
YmMmepeno omreheme (kiaca 3) ce mojaBmiio ko henuja y rpynama Koje ¢y TpeTupaHe ca 0o6a
excTpakta y KouieHrparujama 200 u 400 mg/kg, mok je makcumanuo omreheme JTHK y
O0yOpe3nma (kiaca 4) mpumeheHo camo Koja TpyIie >KUBOTHHbA TPETUPAHE IUCIUIATHHOM U
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rpyne IX koja je, kao mro je Beh momenyro tperupana camo FUA ekcTpakToMm y KOHIIE-
urparju ox 400 mg/kg.

Pesynrtatu koju yka3yjy Ha omrehewe JJHK y henujama jerpe sxuBOoTHIA TPETHPAHUX
mucutatuaoM (7.5 mg/kg, 1.p.) u excrpaktuma F. ulmaria, rakohe cy natu y Tabenu 5.17.
WuTpanepuToHeanHa aruiMKanyja MUCIUIaTHHE, 0€3 JOAaTHOT TpeTMaHa eKCTPaKTHMa, TOBe-
na je o omrehema JJHK y henujama jerpe, roe ce komere Mory cBpctatu y kiace 1, 2 u 3, a
M0CTOj€ U MakcuMaHa omTehema Koja npunanajy kiacu 4. YKymHHA CKOp IIOMEHYTOT OLITe-
hema JIHK xenatonura 6o je 177.7.

ITpumena FUA u FUR ekcrpakara y mo3u og 100 mg/kg y3 TpeTMaH HHCIUIATHHOM,
HHUje MpOoy3poKoBaja 3HauajHuja omrehewma nanana J{HK. Iloce6Ho Tpeba ncrahu Tperman
FUR ekctpaktom (100 mg/kg, rpyma V1), rae je ykymHu ckop omrehema OUO ClavyYaH Kao
KOJI HEraTUBHE KOHTPOJIHE TPyIe W TUME JOKa3aH MPOTEKTHBHH e(eKaT OBOT EKCTpaKTa Ha
[UCIUIATHHOM HMHIYKOBaHY T€HOTOKCHYHOCT henuja jerpe. IIpornenar penyknmje omrehema
JHK y jerpu y3 tperman FUA u FUR (100 mg/kg) 6uo je 3narHo Bumm (75.2 u 97.9%,
penoM) y 0JTHOCY Ha BPEJHOCTH JOOHjeHEe y3 TpeTMaH MmoBehaHuM /103aMa OBHX EKCTpaKaTa.

Tperman ekcrpaktuma y kouuentparuju 200 mg/kg Huje 6uo Tonmmko edukacan y
cmameny omrehema JIHK, ca komerama koje ce MOTy cBpcTaTu y Kiace 1 u 2, oK Makcuma-
nHa omrehewa JIHK nanana (kinaca 4) Hucy eBujieHTHpaHa. Tako je U TPETMaH EKCTpaKTUMa
F. ulmaria y xonnentpanuju 400 mg/kg 6uo npunmuno Heedukacan y cHmkaBamy %R, ca
BpenHoctuma 22.7% 3a FUA u 10.6% 3a FUR. I'eHoTokcnuHOCT y henmjama jetpe camux
exctpakata F. ulmaria y najsehoj npumemenoj mo3u (400 mg/kg) kopenaupa ca MpeTXOIHO
00pa3oXKeHUM pe3yiTaTiMa IreHOTOKCHYHocTH y henmmjama OyOpera. ¥V rpymama IX u X
yTunaj excrpakara Ha omreheme [IHK nuje O6uo 3anemapspuB u mpumeheHa je 3HavajHa
pazmuka (p < 0.05) y yuecranoctu omrehema JIHK xemaromwra y oQHOCY Ha HETaTUBHY
KOHTPOJIHY TPYILY.

Wnak, 3a cBe rpyne tperupane FUA u FUR ekcTpakTtuma cpelime BpeAHOCTH CKOpa
JIHK omrehema y jeTpu Ouie cy HIDKE Y OJHOCY Ha OAroBapajyhe BpeIHOCTH TpyIe TPeTu-
pane camo mucmiatuHoM. ITopen Tora, Hajsehu Gpoj KoMmeTra ce Morao cBpcTaTH y kiacy 1
KOja TpeJICTaBjha MUHUMAITHO omTeheme, TOK je jeANHO KO/ MO3WTUBHE KOHTpOJe 3abene-
YKEHO MPUCYCTBO KOMETA U3 Kitace 4, 0MHOCHO MakcuMainHo omrehennx manama JJHK.

HajuspaxxeHnju aHTUT€HOTOKCHMYHM TMOTEHIMjal, Ha HUBOYy MU henuja OyOpera u
henuja jerpe, HCIIOJBMIIN CY €KCTPAKTH Y HajHUKO] KoHIeHTpanuju ox 100 mg/kg, ¢ Tum mro
je Bummwm nporeHat penykuuje omrehema JJHK (%R) eBunentupan y TperMaHy HaBeaeHOM
J030M eKcTpakTa Kopena ouspke F. ulmaria (88.6% y henujama 6yopera u 97.9% y henujama

jerpe).
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Tab6ena 5.17. FeHOMOKCUYHU U AHMU2EHOMOKCUYHU edheKkmu MemdaHoIHUX ekcmpakama 6usvke F.
ulmaria (FUA u FUR) y 6y6pe3uma u jempu nayoga mpemupaHux YucnAaamuHoM

Hueo owmehersa /JHK y 6y6pesuma

['pymned 0 ] 5 2 4 Ykynas ckop?  %Rs
| 712+01 288+04 0.00+0.00 0.00+0.00 0.00+000 28.8=0.1 /
I 0.00£000 241+12 55203 121+08 8603 205.2+0.3 /

" 297+06 541+02 162+03 0.00£000 0.00+0.00 86.5+0.32" 67.3

v 7.7+04  179+05 693+02 51+03 000+0.00 171.6+04" 19.05

\Y 0.00+0.00 264+11 56.6+05 16.9+0.21 0.00+0.00 190.5+0.12"" 8.4
VI 589+04 334%012 7.7+12 0.00£0.00 0.00+000 48.8+0.32" 88.6
Wil 243+035 333+021 227+09 19.7+102 0.00+£000 137.9+09" 38.2
VIII 158+0.12 15804 316+11 36.8+0.15 0.00+0.00 189.4%1.02°" 8.9

IX 95+03 381+051 33.3+02 143+101 48+05 166.7 0.9

X 1254020 200+04 625+053 50010 0.00+£000 160.0+1.8"

Hueo owmehersa /[HK y jempu

| 762+03 238+02 0.00+0.00 0.00+0.00 0.00+000 23.8%1.9 /
I 0.00£000 532+21 21.3+13 202+02 5303 177.7+21° /
" 548+04 333+02 7.24+07 48+04 000+000 61.9+0.2 75.2
v 324+000 351+07 135+08 189+04 0.00+000 118.8+05" 38.3
\Y 143+0.3 357101 429+013 7.1+04 0.00+0.00 1428+0.427" 22.7
Vi 769+05 192+11 38%02 0.00+0.00 0.00+000 26.9+0.53 97.9
Vil 343+12 3714063 114+13 1714023 0.00+0.00 111.2+1.02" 43.2
VIII 115+0.23 34703 346+12 192+06 000+000 161.4+14" 10.6
IX 258+0.23 355+053 209+12 17703 0.00+0.00 130.6+0.72"
X 138+0.11 37.9+061 414+0.34 69+0.34 000+£000 141.4+08"

* Pesynratu npeacTaBibajy cpeamy spensoct £ C.J1., N = 5 xkuBotumba y rpyny;

%] — Herarusna xontponna rpyma; |l — mucnmaruua (CP) 7.5 mg/kg T.m., i.p.; Il - FUA 100 mg/kg T.m. + CP;
IV - FUA 200 mg/kg t.m. + CP; V - FUA 400 mg/kg T.m. + CP; VI - FUR 100 mg/kg T.m. + CP; VII - FUR 200
mg/kg .M. + CP; VIII - FUR 400 mg/kg t.m. + CP; IX - FUA 400 mg/kg t.m.; X - FUR 400 mg/kg 1.m.;

" 06R — npouenar pexykuuje omrehema JHK; “p < 0.05 y mopeljersy ca HeraTHBHOM KOHTPOIHOM IPyIoM; P <
0.05 y mopehemy ca mo3UTHBHOM KOHTpOTHOM Tpynom (CP).

Pesynratu antureHoTokcmuHor edekra excrpakara omsbke F. hexapetala (FHA u
FHR), y koMOnHanuju ca IUCIUIATHHOM Kao TeHOTOKCHYHUM areHcoM, Ha hemuje OyOpera u
jeTpe maroBa, a y OJHOCY Ha Beh MOMEHYTY HeTpeTHpaHy IpyIly U IPpyIy TPETUpaHy LUCIUIA-
THHOM Jnatu ¢y y Tabenu 5.18. Jlok je murpanuja JIHK BumpuBo yBehana y rpymu koja je
npuMaja caMo IMCIUIATHHY Y OJHOCY Ha HETaTHBHY KOHTpOINY, IPUMEHa eKcTpakara F.
hexapetala y cse tpu xonuentparmje (100, 200 u 400 mg/kg) Huje moBena 10 3HAYaAjHH]ET
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cmamemwa omrtehema JIHK m3asBanux mmcruiatuHoM. Ilopen Tora, HaKOH TpeTMaHa camo
FHA u FHR exctpaktuma y HajBumioj qo3u (400 mg/kg, rpyme I1X u X), y henujama 6yopera
3abenexxeHo je npumeTHo omteheme JIHK nanama ca ykynmHHM CKOPOM HEIITO HIDKHAM OJ1
CP-tperupane rpyre, ajid U CTAaTHCTUYKU 3HaYajHO pasznumautuM (P < 0.05) ox HeratuBHE Ko-

Hrpodie (rpyma I).

Ta6ena 5.18. eHoMoOKCcU4HU U AHMU2EHOMOKCUYHU edheKmu MemaHoIHUX ekcmpakama 6usske F.
hexapetala (FHA u FHR) y 6y6pe3uma u jempu nayosa mpemupaHux Yucn/aamuHoMm

Hueo owmehera /]HK y 6y6pesuma

['pymnes 0 ) ) 2 4 Ykynan ckop2  %Rs
I 71.2+01  288%04 0.00+0.00 0.00+0.00 0.00+0.00  288+0. /
T 000+000 241%12 552+03 121+08 8.6+03 205.2+0.3° /
m 000+000 30112 505+13 11.7+06 7.8+12 1971+ 1.1 4.6
. 000+£000 21.3+05 551+02 225+03 11%0.2 203.3+05 1.1
v 0.00+0.00 3907 686+08 255+04 19+0.3 2255+0.2"" /
VI 0.00+0.00 323+07 581+03 64+12 3209 180.6 +1.2°" 13.9
vii  000+000 329+04 523+11 103+11 45%13 186.4+0.4"" 10.7
viil  0.00+£000 194+14 523+15 164+21 119+22 2208+ 1.17" /
IX 11.1+043 33.3+0.17 37.1+012 148+04 37+1.02 166.6 +0.321

X 19.1+0.23 19.1+07 28.6+0.43 33.3+1.01 0.00+0.00 176.2 + 0.14°"

Hueo owmeheroa /]HK y jempu

I 762+03  238+02 0.00+0.00 0.00+0.00 0.000.00 238+19 /
T 0.00£000 532+21 213+13 202+02 53%03 177.7+21" /
n 000+000 828+12 13806 17+12 17+12 122.2+0.8°" 36.1
v 000£000 79303 159+11 32+11 1606 126.8+4.8°" 33.1
vV 0.00+000 701+07 208+02 7.8+01 13%07 140.2 + 3.3 24.4
VI 0.00+0.00 77+1.4 16.4+05 49+04 17+18 131.3+21" 30.1

VI 000+£000 71.2+08 18603 6.8+13 3414 142.3+0.2°" 23.0
Vvill  000+000 595+13 21.8+08 158+02 29+03 162.5+ 2.5 9.9

IX 31.3+021 427+081 167+012 94+07  0.00+0.00 104.2 +1.01"
X 241+015 482+0.6 157+0.53 12.05+0.23 0.00 = 0.00 115.7 + 0.52""

* Pesynratu npeacTaBibajy cpeamy spensoct £ C.J1., N = 5 xkuBotumba y rpyny;

%] — Herarusna xontponna rpyma; |l — mucnmaruua (CP) 7.5 mg/kg T.m., i.p.; Il - FHA 100 mg/kg T.m. + CP;
IV - FHA 200 mg/kg t.m. + CP; V - FHA 400 mg/kg T.m. + CP; VI - FHR 100 mg/kg T.m. + CP; VII - FHR 200
mg/kg T.m. + CP; VIII - FHR 400 mg/kg T.m. + CP; IX - FHA 400 mg/kg T.M.; X - FHR 400 mg/kg T.m.;

" %R — mporienar peaykuuje omrehema JIHK; p < 0.05 y mopeljersy ca HeraTHBHOM KOHTPOIHOM IPYIIOM; P <
0.05 y mopehemy ca mo3UTHBHOM KOHTpOTHOM TpyroM (CP).
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Kana ce roBopu o najpehoj mcruTrBaHOj m03u ekcTpakata F. hexapetala, maxmy
tpeba ycmeputu u Ha rpyne V u VI koje cy tperupane FHA u FHR (400 mg/kg). ¥ oBom
cllydajy, HE caMo Jia Huje nonuio 1o peaykuuje omrehema JJHK u3a3zBaHuX muciiaTuHOM,
Beh je ykynmHH ckop omrehema y oBuM rpynama (6au3y 230) 6uo Hemro BUIIM y nopehemy
ca MO3UTUBHOM KOHTpOJIoM. OBH pe3ynTaTd OM MOTJIM yKa3WBaTH Ha aJJUTUBHH eekaT Iuc-
IUTATHHE W HajBuIe jgo3e ekcrpakara F. hexapetala. Ilpu anamusu auctpuOyrmje Kiaca
komera, omtehene henuje cy Ouie HajBHIe KOHIEHTpUCAHE Yy Kiacy 2 MpU CBUM TpeTMa-
HUMa, aji Cy CBHJICHTHpaHa M MaKcHMaiHa omTehema Koja mpumanajy kiacu 4 y CBUM
rpyrnamMa OCMM HEraTUBHE KOHTpPOJIC U rpyre X.

VY onnocy Ha moBehany murpanujy JJHK y xematouutuma y mo3UTHBHO] KOHTPOJIH
TPETHPAHO] IUCIIATHHOM, TPETMaH HajHIKOM 1030M excTpakara FHA u FHR (100 mg/kg)
OWo je y cTamy ca CMamM yKyIaH ckop omrehema 3a 36.1% y cinyuajy FHA u 30.1% y ciy-
yajy FHR. Takohe, atunkanuja FHA y Bumim konteHTparmjama (200 u 400 mg/kg) nosena
je no penykuuje crernena omrehema JJHK y mopehemy ca tpermanom ca CP ca %R 33.1 u
24.4%. CnocobaH j1a fenyje aHTureHTokcuuHo ouo je u FHR ekcrpakt y mo3u ox 200 mg/kg
ca peaykuujom omrehema JJHK on 23%. Kao u y cBUM npeTxoAHUM cilydajeBHMa, 1032 O]1
400 mg/kg 3a oba exctpakTa F. hexapetala, a moceOHO 3a eKCTpaKT KOpeHa, y KOMOWHAIIUjH
ca IUCIUIATUHOM HHje MMaJia BeJMKU YTHIA] Ha cMamere murpanuje JIHK y henujama jerpe.
HNako cy ce ¢pekxsennuje omrehema JJHK y jerpu mamosa tpetupanux camo ca 400 mg/kg
FHA oxnocao FHR ekcrpakara (rpyme IX u X) 3HauajHO pa3jvKoBaje y OJHOCY Ha HEraTH-
BHY KOHTpPOJY, FT€HOTOKCHYaH edekar oba ekcTpakTa OMo je 3Ha4ajHO HUXKU HEro caMe LIHC-
TUIATHHE Y TTIO3UTUBHO] KOHTPOJTH.

TpeTMaH eKCIepUMEHTANINX >XKHUBOTHEA EKCTpPAaKTHMa HAJ3EMHOT Jella W KOpeHa
ouspke F. hexapetala renepanHo HUje UMao 3HayYajaH YTUIA] HA CMAmbECHE TCHOTOKCHYHOCTH
y henujama 6y6pera nzasBane uucriatuaom. C npyre crpase, y henujama jerpe npumehe je
AHTUTEHOTOKCUYHU e(eKaT HaBeIeHMX eKCTpakaTa, HapO4YMTO y KOHIeHTpauuju on 100
mg/kg. Nnak, nako cy eKCTpaKTH UCIIOJbUIIU M3BECTaH 3alITUTHU eeKaT, CTATUCTUYKH YKY-
mHU CKOpoBH y KomeT TecTy HUM y jeqHOM Cllydyajy HUCY PEeIyKOBaHW Ha HUBO HETraTHBHE
KOHTpOJIE U JIOOMjeHe BPEIHOCTH MPOIeHTa penykiuje omrehema Omne cy mame ox 50%, y
OJTHOCY Ha pe3yJITare y MO3UTUBHO] KOHTPOJIH.

Pe3ynratu reHo- U aHTUTEHOTOKCUYHUX e(eKaTa METaHOJIHUX eKcTpakaTa Ousbaka F.
ulmaria u F. hexapetala y Tpu paznuuute KOHIGHTpaIMje, HCIUTUBAHK IN VIVO y henujama
OyOpera u jeTpe eKCIEpUMEHTAIHUX >KUBOTHIA, KOje Cy IMOpes eKCTpakaTa TpeTUpaHe U
JEIHOM JI030M IMCILIATHHE, yKa3yjy Ha OJICYCTBO JO3HO 3aBHCHE KOpeialuje aKTMBHOCTU
(Tabene 5.17. u 5.18.). Paznor 3a 0By KOHCTaTaIMjy JEKH Y YHEHECHHUIIU /1A je HajHIKa KOHIIe-
HTpalja eKcTpakaTa M HajeUKacHMja M Ja IpaJaldjcko moBehame KOHIIEHTpaluje HUje
PE3yATOBAIO MPONOPIMOHATHUM TIOBehamkeM aHTHT€HOTOKCHYHOT IOTEHIIMjaa MpHUMEHe-
HUX EKCTpaKara, Tj. CMambeha MUCTUIATHHOM HHIYKOBaHE TeHOTOKCUYHOCTH.
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O oussHuM BpcTama u3 poaa Filipendula Mill. (Rosaceae) uuje mocrojao Benuku 0poj
1ojlaraka, ITo y Hay4HOj JIUTEPATypH, IITO y MMCAHUM U3BOPHMA, HAKO CE OHE O]l JaBHUHA
KOPUCTE Yy TPaJWIMOHAIHO] MEIWIMHU OpOJHUX Hapoaa. JeAMHM H3y3eTak YMHU OHMIbKa
Filipendula ulmaria, y namem Hapoxy mo3HaTa Kao MEAYHHKA, KOja je jeIMHU MPEICTaBHUK
oBOT poja yBpiureH y ®@apmakornejy, 3a kopumiheme y TpeTMaHIMa 3aMaJbeHCKUX cTama. Ha
IPOCTOPHMA EBPIICKOT KOHTHHEHTA, CBAKAKO U HAIlle 3eMJbE, 3aCTYIJbEHE CYy CaMo JIBE BPCTE
13 OBOT poja, moMeHyrta MeayHuka u cypyunna (Filipendula hexapetala). Pesynrara ymope-
IHE XeMHjCKe M (hapMaKOJIOIIKE aHAIN3E OBE JIBe OMJbHE BPCTE MMa jaKO Majlo M yrJIaBHOM
ce OJIHOCE Ha L[BET WJIM HAJI3MHH JIe0, HE ¥ Ha KOPEH, KOjU ce Takohe KOPUCTHO Kao cacTa-
BHU JICO Pa3HUX JIEKOBUTHX Tpenapata. Kako ce o0e OusbKe y TpaJUIIMOHAIHO] MEIUIIHA
KOPHCTE y MCTE CBpPXE, INJb EKCIIEPUMEHTAITHOT pasia Y OKBUPY OBE JOKTOPCKE IUCEpTAIHje
je OMo OKapakTepucaTH XEMHUJCKH CacTaB METAHOJIHUX CKCTpaKaTa HaJI3eMHOT JIeJila H KOpeHa
OBHX OWMJbaKa, Ka0 U OIPEIUTH (HapMaKOJIOIIKK MOTEHIUjall UCTHX, Oa3UpaHO HA MPHHIIUIIH-
Ma TpaJAuLIUOHAITHE METUIIMHE.

VYKynaH caJpkaj U Kapakrepusauuja GUTOjeiubemha Y OUbHOM MaTepHjainy, ol KO-
JUX 1MoceOHO MECTO 3ay3UMajy paznuuuTe rpyre GeHOTHUX jedumbema, 1ajy nHdopmauujy o
uaeHTUGUKAIUju OUJbHE BPCTE M cacTaBy KOpUIIheHOr OMJbHOT MaTepujajia, ajld je TO U
jenaH oJ] Haj3HAYajHHUjHX TTO0Ka3aTeha OMOJIONIKE aKTUBHOCTH JlaTe OMJbHE BpCTe Wi oapele-
HUX OWJbHHX jenoBa. Kako 6u ce ¢puToxemujcka KapakTepusalyja u3Beia y mMTo Mpelnu3Hu-
JO] MepH, IPUMEHEHE Cy, KaKo CHEKTPOPOTOMETPHUJCKE METoJe 3a JedUHHCAmE calpxkaja
M0jeIMHUX Tpyla (PEeHONTHUX jeTUbEeHha, TAKO U BUIIE BHI0BAa XpoMmaTorpadcke aHaiuse 3a
ueHTH(UKAIM]Y U KBaHTU(DHUKALN]Y GUTOjeIUbEHa Y METaHOTHUM ekcTpaktuma F. ulmaria
u F. hexapetala.

Kon cBux excrpakarta oBe JBe OwsbHe Bpcte u3 poxa Filipendula, ucnuruBanux y
OKBUPY OBE JIOKTOPCKE JucepTalyje, 3adenexeHa je KoduuuHa (EeHONHUX jelUI-emha Koja
npeBazmwiazu okBupe ox 200 mg GKE/g. Excrpakr kopena F. ulmaria je 6uo Hajooraruju
(GEeHOMHUM jemubehUMa, a MOTOM ClIefie M eKCTPAaKTH HaJ3eMHHX JelloBa 00e OWJBKe.
ExctpakTn Ham3eMHuX JenoBa 006e OMJbKe Cy caapikKalid 3HaYajHy KOJIMUMHY (IaBOHOWA, a
y FHA exctpakry je m3amepena ckopo ayrio Beha koinuunHa diaaBoHonaa y ogHocy Ha FUA.
Crnuuan TpeH[ je 3a0eNexeH U y ciaydajy oapehuBama ykynmHe konnunHe GIaBoOHOJA, TOK je
(eHOMHMUX KHCEeNHMHA 3HATHO BUIE OMJIO y €KCTpaKTHMa KopeHa. VcroBeTHa cutyauuja je
Ouia ¥ ca KOJIMYMHOM TaHWHA, U KOHJCH30BaHUX U TaJIOTAaHUHA, YHj€ j€ MPUCYCTBO JTIOMHHHU-
pajio y eKcTpakTUMa KopeHa o0ejy Oubaka, ca Hemro Behom konmmunHoMm y FUR ekcrpakry.
Hako je mo3HaTo Ja MCNUTHBaHEe OWJbHE BpPCTE HUCY OoraTe aHTOIMjaHWMa, OHU Cy OJpe-
huBaHM y CBUM €KCTpakTHUMa pajd IMOTBpPJE MPHUCYCTBAa OBE rpyne (DEHOIHUX jeIUbCHA.
Konnumna anTonmjana je 3amcrta Ouiia HE3HATHA, JeIUHU U3y3eTak je ouo FHA excrpakr ca
HEIITO BUIIOM KOJMYMHOM MOHOMEPHHUX M YKYITHHX aHTOIMjaHa y OJJHOCY Ha JIpyre eKcTpa-
kre. [Iperienom InTepaTypHiX IOJATaKa YCTAHOBJbEHO je aa cy Harbourne et al. (2009)*°
UCIIUTHBAJIH CaJipKaj YKYIHHX (peHosa y CyBoM ekcTpakTy xepoe F. ulmaria, a Te BpenHoctn
cy Bapupaiie ox 110 no 119 mg GKE/g, y 3aBucHOCTH 011 yclioBa cyiema. Mcro uerpaxusa-
€ MOTBPJMIO je BUCOK Calapikaj (JIaBOHOMAA M XUAPOIM3a0WIHUX TaHWHA y HAJ3€MHOM
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neny ose ouibke (dak 30-35 % oj cBake rpyme). 3HATHO Mamy KOJHYKUHY YKYITHUX (peHosa y
METaHOJIHOM eKcTpakTy ousbke F. ulmaria ox 26.8 mg GKE/g nerekroBanu cy Kdhkonen et
al. (1999)%. C gpyre crpane, Barros et al. (2011)** nerexroBamu cy muoro Behy konuunHy
YKyInHUX (peHOIHUX jenumbema y ekcrpakty ousbke F. ulmaria (228 mg GKE/g), anu ce mopa
HATJIACUTH J1a j¢ y [IUTamby eKCTPaKT LBeroBa. Melyrum, Proestos et al. (2013)%° cy yrepau-
oM Ja je caapkaj ¢eHoda y ekcrpakTy mBera F. ulmaria ouo mpwiuuno Huszak, 77.4 mg
GKE/g. Gido et al. (2007)® ucrmrupamu cy cagpxkaj (peHOIHUX jeaumberba y nHby3UMa ca-
MJIEBEHOT H IIEJIOT JIMCTa, Ko U JIEKOKTY JIMcToBa (poKyBaHoM) 6mibke F. ulmaria u mooum
BpenHoctu Koje ce kpehy og 64 mg GKE/L 3a undys nenor nucra, morom 87 mg GKE/L 3a
nekokT u Ha kpajy 117 mg GKE/L u3mepeno je y undy3y camieBeHor iucra. Takole,
Katalini¢ et al. (2006)** ucrmrusanu Cy KonuuuHy (EHONIHUX jequmbema y nHDY3y xepOe
MeIyHHKe W 0o0MjeHa BpeTHOCT M3pakeHa y ekBuBajieHTHMa karexwHa (CE) m3nocuia je
1136 mg CE/L. Piwowarski et al. (2011)*! usmepuiu cy ga capkaj yKymHEX moaudeHona y
xepou menynuke (F. ulmaria) uznocu oxo 30.6%, 10k je ykymaH caapikaj TanuHa ouo 21%,
TaKo J1a Cy OBU PE3YJITATH HEIITO MPUOIIKHUJU OHIMA JOOM]CHUM y eKCIIPUMEHTAITHOM Jie-
Jy OBE JOKTOpCKe mucepraiuje. Hajckopuje uctpakupame koje cy myonukosamu Olennikov
et al. (2017)® ykasyje na cy mexoktn Gmibaka u3 poxa Filipendula msysermo Goraru
(beHOMHNM jenubembrMa, Tae je 3anpemuna o 100 mL nexokra HagzemHor aena F. ulmaria
cagpxaina oko 55.31 mg ¢umaBonouaa, nymio Behy konuumny tanuHa (100.88 mg), many
KOJIMYKMHY KaTexuHa (5.69 mg) u npoanronujanuanta (3.83 mg), mro y BeIUKO] MEPH Kope-
JMpa ca HAaIllUM pe3yaTaTuMa.

Kana roBopumMo o criekTpooTOMETPH]CKOj] aHAIHM3U KOJTHMYUHE (DEHOTHUX jeNUbCHha
y ompiin F. hexapetala, memoryhe je a He mpuMmeTuTH Aa je Opoj JMTEpAaTypHHUX IMOgaTaKa
3HATHO CHPOMAIIHUjU Y OJHOCY Ha MHOroOpojHe aHanu3e Owmsbke F. ulmaria. Oszmianski
(2007)*% je ca capaJHMIMMa HMCIUTHBAO CaJp’kKaj HEKUX Ipyna (EHOIHHUX JeIUmbEHha Y
ekcTpakTy kopeHa F. hexapetala u ycranoBmo na konuurHa YKYMHHAX MPOAHTOLMjAaHUANHA Y
JEIHOM KHJIOTpaMy KopeHa M3HocH 15.7 Mg, 10K je y UCTOj KOJTUYUHU KOPEHa JIeTEKTOBAHO
Bpio mMano deronnux kucennHa (0.03 mg/kg). YkynHy konuuuHy (GraBoHOHIA Y HAT3EMHOM
neiy 6ubke F. hexapetala mpukasamu cy Imbrea et al. (2010)'*® na Bume excrpaxara F.
hexapetala ca pa3nuuuTHx TepUTOPHja, IPU YeMY je KOJIMYMHA (JIaBOHOWIA Bapupaia nu3Me-
hy 368 u 660 mg/g cyBor excTpakTa, U3pake€HO y eKBUBaJeHTUMa KBepueTrHa. [lltaBuire, u
Pukalskiené et al. (2015)**° cy ycranoBumm a pasnuduT eKCTpakTH 1 GPAKIMje HAI3EMHOT
nena F. hexapetala canpixe 3HauajHy KOJTMYMHY YKYITHUX (DEHOJHUX jeHI-EHA, TIEe Y PEeHO-
JTHOM CaJprKajy npeambaye alleTOHCKU U METaHOJIHU €KCTPAKTH, Kao U eTHIIaleTaTHa (Gpaxiu-
ja (ca mpexo 350 mg GKE/g), a HajMama koinuuuHa (DEHOJHHX jeIUE-CEHa U3MEpEHa je y
BosieHOj (pakuuju (12 mg GKE/g). CBakako aa cy jour paHuje MHOTE UCTPaKUBAuKe IpyIie
YTBpIWJIE U3PaKEHO MPUCYCTBO (prraBoHOU A (TTOCEOHO y HA/I3EMHOM JIeNy), TaHWHA (BUIIIE Y
KOpEeHY) M Jpyrux rpyna (peHONHHMX jeANme’ma y eKCTpakThMa o0e UCHUTHBaHe OuJbHE
BpCTE, Kao MITO Cy YOCTaJOM MOTBP/MIIA U HAllla HCITUTHBAKkA. AJM, KaKo Cy 3a Te aHaIIN3e
Kopunihere Xxpomarorpadcke METO/ie, HEIITO BHILIE PEYU O THM pe3ynraruma Ouhe y ciene-
hem cermenry.
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Kako Ou ce yTBpAMIIO MPUCYCTBO MOjSIUHHUX JSTUHCHA U3 TPYIE MPUPOTHUX (EHO-
JTHHX jeJMBbCHha Y METAHOIHUM EKCTPaKTUMa UCIUTUBAHUX OWJPHHX BpPCTa KOPHUIINEHU Cy
NPUHIUIA CTaHAapIu3alyje eKcrpakara xpomarorpadckuM meromama. CraHmapausanyja
Mpe/ICTaB/ba METONY KOja OCHTypaBa MUHHUMAIHH HHBO aKTHBHHX CacTOjaka y OWIJbHOM
EKCTPaKTy H KojoM ce ojapelyyjy pedepeHTHe komrnoHeHTe 3a onpehene OmbHe Bpcre. OBa
METO/Ia je U3Yy3eTHO 3HauajHa jep 00e30ehyje oapkaBame HUBOA BUCOKO KBAUIUTETHUX (DHUTO-
(hapmaleyTCKuX MpOM3BO/Ia U MOXKE ce JACPUHHCATA KA0 yCIOCTABJbAE PEIPOTyIIUOUITHOT
KBaJMTEeTa ynopehuBameMm MpoW3BOJa Tj. €KCTpaKTa ca yTBphHEHUM peepeHTHHM CYICTa-
HIIaMa U JeUHUCAKEM MHUHUMAIIHE KOJHMYWHE jJEJHOT WM BUIIC jelUICHa WIA Tpyra
jenvmbema Koje Mpou3Boa Moxe canapxaru. CTaHIapiHa jeIUmbClha KOja Ce KOPUCTE Y OBE
cBpxe cy Hajyenrhe moOpojaHa y okBUpY (dapMakoreja u/mii HEKUX MOHorpa(ija.lo Taxo je

y Wagner-oBoM ,,ATiacy TaHKociojHe xpomarorpadujes=

Ha3HaueH NPUHIMN HIEeHTUDU-
Kaiuje u crangapausanuje ousbke Filipendula ulmaria, y3 HaBenene crangapaHe KOMIIOHE-
HTE (CIMpeo3u]] U PyTHUH) U CHUCTEM pacTBapada KOjU C€ KOPUCTH, a UCTH je KopuirheH y
MeTozaMa TaHkociaojue xpomartorpaduje (TLC) u TankociojHe xpomarorpaduje BHCOKHX
nepdopmancu (HPTLC) npumemeHrM y OKBHPY OBE JOKTOpCKe aucepTainuje. Ha nctu Ha-
YuH oJpehuBaHU Cy U €KCTPaKTH Apyre OuJbHE BPCTE, 3a KOjy j€ paHHje YCTaHOBJHEHO Aa
caapxku crmpeosu.”’ O6eMa MeToaMa OTBPHEHO je IPUCYCTBO OBOT ICPHBATA KBEPLETHHA
y €KCTpakTHUMa HaJ3eMHHX JieloBa 00e OuibKe, a mopes Tora u MmpucycTBo pyTuHa y FUA
excrpakTy m xmmepo3una y FHA ekcrpakrty. HPTLC meroma je mokasana ja eKCTpakTH
HaJ[36MHUX JIeJIOBA MOCEY]Y JOUI JEIHY 3aj€THUYKY KOMIIOHEHTY, TO j€ U30KBEPIIUTPUH, OII
jenaH aepuBar KBepleTuHa, a camo je FHA ekcTpakT caapiao KBEpLETHH Y arJIMKOHCKOM
00JuKY.

Kao najnorognuju Buja kBaHTU(UKAIMje (PEHOTHUX jeIUbEHa IPUCYTHUX Y €KCTpa-
KTHMa MCIUTUBAaHUX OMJbHUX BpCTa M3a0paHa je TeuyHa XpoMmaTorpaduja BUCOKUX mepdop-
mancu (HPLC). OBoM aHann30M je YCTaHOBJbEHO [a je CIHMPEO3H[ 3auCTa MPHCYTaH Y
eKCTpaKTUMa Ha/I3eMHHUX JeJioBa o0e OHMIbKe, IpU YeMy je HEeroB cajapikaj 3HaTHO Behu y
FHA excrpakty (21.80 mg/g cyBor ekctpakta). YOpaBo OBO jeIUECHE HICHTHOUKOBAHO je
U y ApYTMM Hay4yHUM HCTpaxuBamuMa noOpojaHuM y Taberu 2.2. v TO Ipe cBera y IBETY,
JUCTY U Y YATABOM HAJ3EMHOM JIeTy 00€ MCTIUTUBAHE OMJbKE, alH U y JIUCTY U I[BETY APYTHX
6UBHHX BpcTa Koje mpumaznajy poxy Filipendula Mill.* Hekn mureparyprn momamm gak
yKa3yjy Jia je CUpeo3ul UAeHTU(UKOBAH U y KOpeHy ousbke F. hexapetala.m'122 [TpucyctBo
CKOpO cBUX KopuIlheHHX pedepeHTHHX (HEHOJTHMX jeAMIbEHha OIPAaHHUYEHO je Ha €KCTPAKTe
Ha/I3eMHUX JiesioBa 00ejy OMJBHHMX BPCTa, JOK CY €KCTPaKTH KOpPEHa CaJp>KaJlid HCKJbYYHBO
KaTexuH U enukarexuH. IlITo ce TMye octanux nepuBaTa KBEpLETHHA KOJU Cy UAECHTHU(PHUKO-
Banu merogama TLC xpomatorpaduje, HPLC ananuzom je moTBpheHo Aa je Xumeposun
3anucTa KOHCTUTYeHT camo FHA ekcrpakta, u T0o y 3HaudajHOj koamuunau (12.16 mg/g), 10k je
Mama KOJIMYMHA pyTHHA KBaHTHU(HUKOBaHA camo y FUA ekcTpakTy, IITO ceé Ha CHUMJbEHUM
TLC-xpomarorpamMuma jacHo nano yountd. Konmumna kBeprietmHa y FHA ekctpakry, 3a
koju ce HPTLC ananm3oM 3ak/by4dmiio Ja yja3u y cacTaB camMO OBOT €KCTpakTa, Owmia je
HIDKA Y OJTHOCY Ha CBa OcTalla WIACHTH(HKOBaHA jequmbemna (4.49 mg/Q), anu HaKOH XHIPO-
JIM3€ eKCTpakaTa KojanuuHa kBepuetnHa y FHA je nario mopacna, yak g€ceT myTa BHIIE, ajlH
je KBaHTH(]MKOBaHAa M 3HayajHa KonuuumHa kBepuetnHa y FUA excrpakty. Jom jenHa
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3ajenanyka kapaktepuctuka FUA u FHA ekcrpakarta je mpucycTBO rajiHe KUCEIHHE, YHhja ce
KOJIMYMHA HaKOH XMJpoJsin3e AoAaTHO yBehasa 3axBasbyjyhul XUApOIM30Balky HEKUX HEHUX
JiepuBaTa y €KCTpakTHMa, M €NHUKATeXHHA, KOjU je Ouo MJIEeHTHU(UKOBAH Kao KOJIMYMHCKU
HAjIPUCYTHHU]JH KOHCTHTYEHT y 00a eKcTpakra. MIHTepecaHTHO je 3ama3uTu Ja je elaruHcKa
KHCENHa JIeTeKToBaHa caMo y FHA ekcTpakTy, ajiv je HaKOH XUAPOJIM3e OWiia MPUCYTHA Y
CBHM €KCTPaKTHMa, IITO yKa3yje Ha MPUCYCTBO HECHUX JIEpPUBATa, HAajBEPOBATHH]E ellaruTa-
HUHA, Y CBUM JIeJIOBUMAa HCIHMTHUBAHUX Ousbaka. YOCTaJoOM, HJIEHTHYHA KOHCTaTalHja ce
MO’KE€ M3BECTU U Y Cllyyajy MPETXOJHO IOMEHYTe (PEHOJIHE KUCEJIMHE — TajHe KUCEIIUHE,
TaKo Jla C€ Ha OCHOBY OBHX I10JIaTaka MOXKE yKa3aTH Ha IPUCYCTBO 00€ rpyle XHIpoiau3a-
OMJIHMX TaHWMHA, M €JJaTUTAaHUHA U TAIOTAHUHA, Y YMjOj Cy CTPYKTYpU XMIPOKCUIIHE IpyIie
YIJbEHUX XUApaTa JAeTUMUYHO WIM HOTIYHO ecTepu(pHUKOBaHE (EHOJHUM IpylaMa ejlaru-
HCKE WJIM TajiHe KucenuHe. Mako Hu KapermHCKe KUCeNMHEe HUje OMII0 y HEXUIPOIU30BaHUM
eKCTpaKTUMa, M3BEeCHA KOJIMYMHA je KBaHTHU(HUKOBaHA HakoH xuaponmse FHA excrpakara,
IITO MOX€E 3HAYUTH M MPUCYCTBO HEKHUX AepHBaTa oBe kucenuHe. Takole, Mana KoJaMuuHA
BaHWJIMHCKE KUCEIIMHE JIeTeKToBaHa je y xuapoumsary FHR ekcrpaxra, mro 61, mocMaTpaHo
Ha MCTH Ha4WH, 3HAYWJIO JIa TIOCTOjU HEKH HheH JepuBar y kopeHy F. hexapetala. Mehyrum,
70 cajla He MOCTOJU HH jeaH JIMTEepaTypHU IMOAaTak Koju OM MOrao Ja IMOTKpEHmH OBY
TBpAKY. MHOre HCTpakUBayKe Irpyre cy MPeTX0JHO HaBeJeHE (PEHOJIHE KUCEIUHE JIeTEKTO-
BaJle y UCIUTHBAHUM OMJbKaMa WJIM BpcTama M3 MCTOT POAa, Ma je Tako MOTBpheHo mpucy-

67,81 49
, TAJIONMJIIXUHCKE KHUCCIIUHEC , XJOPOIrCHCKE KHUCCIIMHC U

CTBO XHJPOJM3a0MIHUX TaHWHA
Ipyrux JepuBata KadeuHCKe KHcenmHe ", Huje camo kxomnumHa kBepueTuMHa yBehaHa
HakoH xuaponusze FUA u FHA ekctpakara, Beh je y XuapoiausaTuma JIETEKTOBAH U JAPYrd
(daBoHOUA KeMmepos, HaKo HE y TaKO BEJIUKOj KOJIMYMHU, anu npucytHuju y FHA. Osu
pe3yaTaTH HaroBEIITaBajy /a MCIUTHBaHE OWJbKE y CBOjOM HAJ3€MHUM JIEJIOBHMA CaJpiKe
TJIMKO3U/I€ KOJU Mpe/icTaBibajy JepuBaTe oBUX (hrmaBoHouna. IlopehemeM kommunHe KBeplie-
THUHA y XUAPOJIU30BAHUM E€KCTPAKTHMA U KOJIMYMHE HCTOT Y CIMPEO3Uy, pyTUHY U XUIIEPO-
3UJy U3 UCIIMTHUBAHOT MaTepujasa, BUAM ce Ja je OHa MHOro Beha o1 30upHe KOIMYMHE OBUX
JlepuBaTa, MITO BOJOM /10 3aKJbydKa Jla Ce, CEM OBHX jelUIEHa, U HEKU APYrH JIepPUBATH
kBepueruHa Hanaze y FUA u FHA excTpaktuma, a ja HHCY JETEKTOBaHH MPUMEHEHOM
HPLC anammu3om. U nmurepaTypHu moJaiid yMHOTOME TIOTBPhyjy OBY KOHcTaTtaujy. Tako cy
ncTpaxkuBauke rpyne Barros et al.® u Olennikov u Kruglova® roguse 2013. kBanTiguKo-
BaJIeé BENMKE KOJWYMHE PA3IMYNTHX JIepHBaTa KBEPIETHHA y IBETY MEIyHUKE, IOK CY
Dadakova et al. (2010)*® youmnn 3HauajHy KONMYMHY yKYIHOT KBEPIETHHA y HAI3¢MHOM
ey ucre Gusbke. I1ITo ce Tiue nepuBata kemmdepona, Papp et al. (2004)® cy motepanm 1a
ekcTpakT ymcta F. ulmaria caxpxu HeKoIMKO rimko3uaa oBor ¢uiaBoHouaa. [lopex Tora, y
eKCTpakTUMa I1BeTa o0e OuJbHE BpCTE JETEKTOBAHU Cy JepUBaTH Kemrdeposa, o1 KOojux je
Hajyenrhe NpUCyTaH acTparaivH (Kemrgeposn 3-O-erI<03H;1).81'108’119 KBanTuTaTtnBHa nerep-
MUHAIMja WHIUBUIYATHUX (DIIaBOHOMIHUX TJIMKO3UJA Y OMJbHUM MaTepHjainuMa je TpUIIv-
YHO TEIKa, MOCeOHO 300T BUXOBOT BEJMKOT Opoja. Onakmame KBaHTHUKAIHje (P1aBOHOM-
Jla JIOHOCH YIPaBO XUAPOJIM3UPAEkE Y30pKa, Ma ¢ Ha Taj HAYMH JOOWjE€HU arIMKOHH MHOTO
JIaKIIe MOTY HJEHTH(HMKOBATH M KBaHTHU(HUKOBaTH. MelyTum, Mopa ce y3etu y o03up aa
YCJIOBU XUAPOJM3E, KOJU PE3yNATyjy PAaCKUIAmeM TJIMKO3HMIHE Be3e, MOTy OMTH IpEeBHIIEe
MHTECH3MBHHU 32 JIpyre rpyrne (eHOIHUX jeUmbEeHha MPUCYTHE Y UCTOM OMJBHOM MaTepHjany.
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Tako je, Ha mpuMep, KOHIIEHTpAllja KaTeXUHA U elTUKaTeXHHa OUJia 3Ha4YajHO HUXKA Y XUIPO-
JM30BaHUM EKCTPAKTHMa, IITO yKa3yje Ha JIerpajalldjy OBUX je[HIbCHha y YCIOBHMA MOBH-
IIEHEe TeMIlepaType U Kucenoj cpeaunu. O nerpagaiuji KaTeXuHa ycieq KHCelne XUIpoin3e
cy ussectiim u Hakkinen et al. (1998).%%

Nako je xemujcka KapakTepu3allija HCIIMTUBAHUX €KCTpaKaTa YCIEeNIHo nedruHrucaHa
nomohy HPLC ananmse u nmomanu koju cy A0OHMjeHU Yy CKIAAy Cy ca HeKMM Beh nocTymHuM
JUTEPATYpPHUM HM3BOPHMA, BEJIUKH OpOj jeIUbCHA je 0CTa0 HEMACHTU()UKOBAH, HAPOUUTO Y
eKCTpaKkTHMa KopeHa o0e OmJbke. YKyIHa KOJIMUYMHA ()EHOIHUX jeIMEh-CHha TOBOPU HaM J1a je
y KOpeHy MPHUCYTaH IIUPOK JHjana3oH moimdeHoja, a He caMO KaTeXWH W CIUKATeXHUH.
Takohe, y nagzemuum aenoBuma F. ulmaria u F. hexapetala nucy okapakTtepuicaHu CBU
(GeHOIHM JepUBaTH, TIOTOTOBO (PJIABOHOMIHU TIIMKO3U[IH, YCJIel HelocTaTka oAroapajyhux
pedepeHTHUX KoMIoHeHarta. To je jeman ox pasmora ymorpedbe LC-MS xpomarorpadcke
aHaJIn3e, KOjoM ce, 3axBajbyjyhu ocoOMHaAMa Koje moceyje, KoMIuIeTaH (PeHOTHH caipKa] y
excrpaktuma F. ulmaria u F. hexapetala morao moapo6Ho ucnmrati. Kako cy Beh Owim
JOCTYITHH W3BeCHH mnojanu nobujenn ynpaBo LC-MS xpomartorpadujom ekcrtpakara JIBe
UCIUTHUBaHe OMJBHE BPCTE, TO j€ U KOMIUIETHA KBaJIMTATHBHA aHaIM3a OWJia 3HATHO OJIAKIIa-
Ha nopehemeM xpomarorpad)CKUX U MaceHUX CHEKTapa ca myOnuKoBaHUM pesynaTatuma LC-
MS ¢utoxemujckux aHamuza u ,,online* 06a3a momaraka, YKOJIHKO HHUje OMIO pedepeHTHOT
crannapaa. Pesynratu LC-MS ananu3e MCOUTHUBAHUX €KCTpaKaTa MOTBPIWINA CY IPUCYCTBO
IIUPOKOT CIEKTpa (DEHOTHHX jeUIermha, Kao ITO Cy (heHoHe KUCeTHHEe, (IIaBOHOUIHN U
TaHUHHU, 32 KOj€ je I0Ka3aHO Jla UMajy pa3InunuTe OMOJIONIKE aKTUBHOCTU. JelHa o] Haj3Hava-
JHUJUX Tpymna noiaudeHosna jecy GpIaBoOHOMAN U BHUXOBU JepuBaTu. tbuxoB 3Hayaj ce oriena,
Mope BaXKHOCTH 3a CaM pacT U pa3Boj OMJbKE, M y UCIOJbaBamky M3y3eTHE (papMakoJomke
AKTHBHOCTH, 4 THME H JICJIOBAEbY HA 31PaBJbe JOBEKA M XKHUBOTHIA.*" OBa Ipyla je/nmberba
j€ JeTeKTOBaHa y CBUM HMCIUTHBAHUM EKCTPAKTHMA, alld j€ CBaKako JOMUHAHTHA y €KCTpa-
KkTuMa Hajg3eMHux nenoBa, FUA u FHA, u To mpe cBera riamko3uau KBepleTHHA. ATJIHMKOH
KBepIIeTHHA JeTeKToBaH je camo y FHA ekctpakty, kao u npuinkoM HPLC ananuze, 10k cy
FUA ekctpakTy OWIM TOMHHAHTHU KBEPIETHH XEKCYPOHHIHU, O]l KOjUX j€ jelaH HajBepo-
BaTHUje MUKBEIMAHWH HJCHTU(QHUKOBAH y eKCTPAaKTy Hax3eMHor aena F. ulmaria ox crpane
Bijttebier et al. (2016).”® IlomoBo je mOTBPhEHO NPUCYCTBO CIMPEO3UA Y HAI3EMHHM
nernoBuMa o0e OuJbKe, IITO je y CKIaAy ca HAllluM PaHHWjUM aHaiu3ama U JUTepaTypHUM
noxarma, 2888538 J1ga p3omepra mepuBara, KBEPUUTPHH W M30KBEPUHTPHH, HACHTH(-
koBanu cy y FUA u FHA ekctpaktuma, 10k je kBepuutpuna o6usno y FUR, a usokseprurpun
je 6uo npucyran y FHR y TparoBuma. Ycnen oceT/bHBOCTH IPUMEH-EHE aHATUTUIKE METO/IE,
nopen uneHtudukanuje xuneposuaa y FHA exctpakty (1To je moTBpheHo ocTaluM Xpoma-
Torpa)CKUM MeTo/aMa), Majle KOJIHYMHE OBOT jelumbema nertekroBane ¢y LC-MS ananuzom
ny FUA ekcrpakry. Jlo cnmuuHuX pe3ynarara c€ JONII0 Y CKOPHjUM HCTpaKUBamUMa Tpyma
Bijttebier et al. (2016)*® u Pukalskien¢ et al. (2015)*"°, a Samardzi¢ et al. (2017)** cy
notBpawH ja ce HPLC amamm3om XWITepo3wi HEe MOXE JICTEKTOBATH y HAJA3EMHOM JIEITY
omwnke F. ulmaria, nok je y mamsemuom ey F. hexapetala xuneposun naeHTuduKOBaH U
kBaHTH(UKOBaH (00e OMIbKEe U3 OBe CTyauje cy Takohe ca moapydja CpoOuje). 3akibydak Koju
je u3BeneH Ha ocHoBy pesyntata HPLC ananm3e XuIponn3oBaHUX €KCTPAKTa 32 KOJUYHHY
KBEpIIETHHA YIPaBO je MOTBpl)eH MPUMEHOM MaceHe criekTpomerpuje. IIpucycTBo ocrammx
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nepuBaTa KBepierrHa je aerekroBano LC-MS ananmm3om, ma je Mana KoJIM4YMHa pyTHHA 3a0e-
nexxeHa y FUA ekcTpakTy, a MHOTH TaJOWIOBAaHHM WJIM METHJIOBAHU XEKCO3WIM KBEpIIETHHA
npucytau cy y FHA ekctpakrty. Ha ocHoBy pe3ynrara HPLC ananu3e 3akipydeHo je na cy y
EKCTpaKTUMa HaJ3€MHHX JIeJI0Ba IPUCYTHHU M HEKU JiepuBaTh (praBonona kemmdepomna. LC-
MS ananm3om je oBa TBpIma omnpasaana, jep je y FUA excTpakTy JeTEeKTOBaHO MPUCYCTBO
KeMIIpeposI-XeKCo3uIa y Malioj KOJMYWHHU, a HajBEepOBaTHHje je y MHUTamy acrpara-
a8y EHA eKCTPaKTy, MOpe/a MPETXOJHO HABEACHOT JepuBaTa, MPHCYTaH je H
raJIOWJIOBaH OOJIMK MCTOT, ajau ¥ (IaBOHOU]I apOMaJICHIPHUH (IUXUAPOKeMIIpEpo), Yije Ccy
npucycTso y apyroj 6msuu (F. ulmaria) norepmuin Bijttebier et al. (2016).%® dnasononu y
o0JMKy TIIMKo3uaa (rae cy mehepHu JIeoBH MEHT03€, XEKCO3€ WM XEKCYPOHCKE KU CEIINHE)
WMIM TalOMIOBAHM TIMKO3HIM, CYIPOTHO HEKHM IPYIMM HCTPaXHBAIbHMA ", HHCY OWIH
UICHTH()UKOBAHU Y MCIIUTHBAHUM eKcTpakTuMa Omspke F. ulmaria. Jenumema koja Takohe
npumnanajy rpynu ¢aBoHOWAA, Npenu3HHje ¢uaBaH-3-0JMMa, a HIACHTH()HKOBAHA Cy Yy
WCIUTHBAaHUM EKCTPaKTUMa MPHUMEHOM 00e METoJie TeuHe Xpomarorpaduje, cy KaTeXuH H
enukarexuH. Pesynrarn HPLC ananmuse norBphenn cy u LC-MS xpomarorpadujom, Tako na
j€ TPUCYCTBO KaTeXHHa 3a0eNeeHO y CBUM eKcTpakTuma ocuM FHA, anu je enmkatexuH
nerektoBan camo y FUA, nok je y ekcrpaktuma F. hexapetala enukarexun 6uo mpucyran
UCKJbYYMBO y 0ONMKY cBojux nepuBata. Mako je HPLC ananmu3a moTBpamuia MpUCYCTBO
enukatexuna u 'y FHA ekctpakty, Mmoryhe je Aa Taj muk moTuye of JIepuBaTa eMUKaTeXHHa,
KOjU C€ jaBJba Ha MCTOM DPETEHIIMOHOM BpPEMEHY Kao M CTaHAap; CNUKaTeXWHa U TMOoKa3yje
roroBo uctu UV-VIS ancopnmmonu crekrap. 3ampaBo, Ha OCHOBY JIOOMjEHHX pe3yliTaTa
HPLC u LC-MS ananmu3ze excrpakara, npumemena HPLC meronma He Moe OUTH MOTITYHO
Moy3/laHa 3a WACHTHU(PHUKAIN]y U KBaHTHU(PHUKALM]y eMKaTeXuHa y UCIUTUBaHUM Onsbkama. C
JpyTre CTpaHe, KaTeXWHU | MPOIUjaHUIUHH (KOH/ICH30BaH! TaHWHM) eTekToBanu cy LC-MS
aHAJM30M y CBUM €KCTpakTHMa o0e OuJpHEe BpCTe, a 3a HHUX Ce 3Ha Ja IMocelnyjy HH3
KOPHCHUX 3IPABCTBEHHX edyeKaTa Ha opraHm3aMm.>>* > [IpuCyCTBO OIMTOMEPHHX TpOIja-
HUJMHA, 0a3UpaHUX Ha MOJIEKY/IMMa (eru)KaTexuHa (CBe 10 oKkTamepa), Beh je 3abenexeHo y
Haa3eMHMM aeosuMa F. ulmaria 58 Takohe, y nHamsemuum aenosuma F. ulmaria seh je
JIETEKTOBAHO U TIOCTOjalb€ XUIAPOIN3a0UITHUX TaHUHA, KOJ€ CMO MU MOTBPAWIN CIEKTPOoGo-

TOMETPHUJCKUM U XpoMaTorpadcKkum anammama.> %8

Mehyrum, cynporro ox Bittjebier-a u
capaJIHUKa (2016)58, MU HUCMO OWJIH Y MOTYRHOCTH J]a UICHTU(PHUKY]EMO TaTOUIT XEKCO3UIE
y ekcrpaktuma F. ulmaria, anu cy wctu OWiaM TMPUCYTHU y HAJA3eMHOM Jeny Ousbke F.

hexapetala.

Kazna roBoprMo 0 ¢peHONIHUM KHCelIMHaMa, CBaKaKo je 0J MPUMapHOT MHTepeca JeTe-
KIIMja CAIMLUIHE KUCETMHE, KapaKTepUCTHUHE 3a 0Baj poj Ousbaka. [loceGHO mo3HAT U3BOP
CalMIIIHE KHCENMHE U canuinara je yrnpaso F. ulmaria.®*® Mehyrnm, ocum raynrepuna,
Kao jeJIMHOT JIepuBaTa CANUIIIHE KHCEIMHE Y eKcTpakTuMa Omibke F. ulmaria, Hucmo ycre-
JU UJIeHTU(GUKOBATH HU jefaH 01 MHOTOOpPOJHMX JepUBaTa CaJUIMIIHE KUCEIUHE WM CallH-
IIMHA OIHMCAHMX OJ CTPAHEe APYIMX HCTPAKHBAYKKX Tpyma. > >0 [ayiarepuHOM je Gorar u
Haj3eMHH J1eo Omibke F. hexapetala, a mctu je macHTH(UKOBAH W y €KCTPAaKTy KOpeHa
(FHR), u to y nBa m3zomepa. Ilopen Tora, y FHA ekcTpakTy HeTEKTOBaH je U Mald IHK
canuuiHe Kucenuue. CYIpOTHO HAalIMM pe3yaTaTimMa, Samardzié et al. (2017)%* cy ksantn-

¢ukoBanu MHOro Behy xonmmuuHy canuipiHe kucennne y F. ulmaria y onnocy Ha F. hexa-
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petala, amu Tpeba umaT y BHAY Ja C€ Y IMOMEHYTO] CTYAUJU Paad O aHAIU3U JTHOPHIN3HU-
panor nH(dy3a nBeTa oe aBe OusbHE BpcTe. M3HeHahyjyhe je n3ocrajame mprucycTBa METHII
caluIiiIaTa, JOMHUHAHTHOT CallMIMIaTa y 1BeTy Omibaka u3 poja Filipendula. Moryh criena-
puo Heycrene uIeHTU(UKAIIM]Ee OBOT jeANbCHA JECTE HhEroBa Jaka HCIapJbUBOCT U TYOUTaK
jemumema y TOKY Tpolieca Ccyliema OMJbHOT Marepujana. Mcra cuTyanuja je U ca CauIliI
angexuoM. CBU TOCTYITHU MOJAIM BE3aHM 3a JETCKIM]y METHII CATHIIMIIATA, KA0 W CATUIIAI

116,121
JennHu Ha-

anjexuaa, y onsbkama u3 poaa Filipendula tuay ce 3ampaBo erapckor yiba.
4YiH 100Hjamkba METHII CAJILIMIIATa Y OBOM CIIy4ajy jecTe XUApOoJin3a rayiarepuHa. ['anna kuce-
JIMHA, Kao jeJHa 01 OCHOBHUX ()EHOJHUX KHUCEIMHA, MPUCYTHA j€ Y Ha[3EMHHUM JIJIOBUMA 00€
ouspke mTo je u mokazano HPLC anamm3om. MelytuMm, yciaen HeJOBOJAHOT MpoydaBama Xe-
MH]jCKOT cacTaBa M MeTabonu3ma QeHOTHUX jeaumbema y F. hexapetala, narepecantHo je na,
ropel MPUCYCTBAa Pa3IMUMTUX JIEpUBATA TAJIHE U eJaruHcke kucenune, y FHA ekcrpakry

uMa 1 JepuBara KadenHCKe KHCEIHHE, KOjH Cy J0 caja IeTeKTOBaHu camo y F. ulmaria.”®%

MHuoro0pojHOCT Ki1aca (PEHOJHUX KOMIIOHEHTH, Ka0 W KOJIMYWHA TOjeIUHAYHUX (HH-
TOje/IMIbEHba, Y CKCTPAKTHMa HCIUTUBAHUX OMsbaka u3 pona Filipendula yka3syjy u Ha mmpok
JMjana3oH MOTEHIUjATHUX OMOJIOMIKUX U (PapMaKOJIOMIKUX aKTUBHOCTH KOje OBH €KCTPAKTH
MOry HCnoJbuTH. Kako je ominre mo3HaTa MyJITHQYHKIIMOHATHOCT moiudenona y in Vitro u
in vivo ycnosuma® ' usajn u GpojHOCT eKCIIEPHMEHTATHEX METOA Y OKBHDY OBE
JOKTOPCKE JHCepTaluje, Ka0 M MYJITHAMCIHUILIMHAPHU MPHUCTYI 3a1aToj MpoOIeMaTHIlH,
TpebaJio je 1a IPYXH IITO jacCHUJU yBHUI y mTo Behu Opoj BuoBa (papMakoIIONIKe aKTUBHO-
CTH, aJld ¥ HAYMH ¥ MEXaHW3aM JIeJoBama ekcTpakaTa Ousbaka F. ulmaria u F. hexapetala.
Cakako, UCIIUTUBaHE OMOJIONIKE AKTHUBHOCTU Cy Oa3upaHe Ha TPaJAMIIMOHAIIHO] YHOTpeOH
OBUX OWJbaKa y CBPXY JieUEHa.

Jenna o HajBaKHUJUX OMOJIOIIKMX aKTUBHOCTH OMJbaka M OMJbHUX MPOU3BOJA, KOja
JIS)KU Y OCHOBU HUXOBOT JIeJOBamka Ha OpojHa MaTo(U3HOJIONIKA CTaka U 3aIUTUTE OPraHu-
3Ma, jecTe aHTHOKCHJAaTHUBHA aKTUBHOCT. CrocoOHOCT Jia Mmoceyjy aHTHMOKCHAATUBHA CBO-
jcTBa OMIbKE AYTYj]y KOMIUIEKCHO] CMEIIN pa3IMYMTUX aHTHOKCHIaHATa KOJU Yla3e y BhUXOB
XEMHU]JCKU CacTaB, YIJIIaBHOM MOJU(EHOIHUX jeIUBEHa ca PA3IMUUTUM MEXaHU3MUMa JeJo-
Bama. 300T CHHEPTUCTUYKUX HHTEPAKIMja KOje MOJU(EHOIU HCIO0JhaBajy, HEOMXOJHO je
KOPUCTUTH HEKOJMKO METO/Ia Kako OM ce Ha IITO PeJIeBaHTHUJU HA4MH, y IN VItro ycioBuma,
YTBPANO aHTHOKCUAATHUBHU KaNaIlUTET OMIJbHUX eKCTpaKaTa.339 Crora je y 0BOj TOKTOPCKO]
IFCepTallji aHTHOKCUJIATHBHY TIOTEHIIMjaJl METaHOJIHUX EKCTpaKaTra HaJa3eMHHX JEJIOBa H
kopena Omspaka F. ulmaria u F. hexapetala onpehuBan momohy mecer in vitro Tectosa, xoju
cy 0a3upaHM Ha Pa3IMYUTUM MEXaHHU3MHMAa AHTHOKCHUAATUBHOT JIE€JIOBama, OJ JAUPEKTHOT
»,XBaTama™ W HEyTpaJHu3alMje CI000JHUX pajuKala, peAyKLuje U XeJaranuje clo00THUX
panukaia, rna 10 HHXMOUpama JaHUYaHUX peakija KoJ JUMHUIHE NepOKCHIAIM]E Y pa3Inyu-
TUM MOJIE]T CUCTeMUMa. YTBpHEHO je Aa CBM TECTUPAHU €KCTPAKTH MOKAa3y]y BHCOK CTETICH
AHTHOKCHUIATHBHE aKTUBHOCTH, y mopehemy ca yuctuM GeHomHuM jeaumemuma U bXT-owMm,
kao pedepentaum crangapauma. 1Csy BpemHoctu ekcrpakara kpehy ce ox 10.58 pg/mL
(FUR) 3a meyrpammszanujy DPPH paaukana, ma cse go 1057.58 pg/mL (FHA) 3a meyrpa-
JU3alMjy CYNepoKCH] pajaukai aHjoHa. Takolhe, 3a0enexena je NpuiInyHO 100pa peayKTHBHA
aKTUBHOCT ekctpakaTa (cBux ocuM FHR) y oncery konnenrpanuja ox 0.05 mo 0.2 mg/mL,
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KOja je y paHry ca akTHBHOIINY KBEpIIETWHA y MCTUM KOHIIEHTpaIjama. JeIuHN U3y3eTaK
MPEJCTaBJba U30CTAHAK XEJIATAI[MOHOT KaraluTeTa eKCTpaKara, ajal U BehrHe CTaHIapaHuX
jemumema (ICso > 4000 pg/mL), ocum EJITA. Ha ocHOBY 100MjeHHX pe3yiiTaTra, HE MOXKE CE
jacHo neduHHCATH KOJU O/ UCIIUTUBAHUX €KCTPaKaTa MMa Haju3pakeHHja aHTUOKCHIATHBHA
CBOjCTBA, & HCTO BaXXH U 32 KOHKpEeTaH OMJbHHU OpraH, MaKO Cy €KCTPAKTH KOpeHa MOKa3au
BHCOK CTEIEH yKYIHE aHTHOKCHJIATHBHE AaKTUBHOCTU. MHOTrHM 1OOWjeHH pe3ynTaTh aHTH-
OKCHJATHBHOT KallallUTeTa YNopeauBU Cy ca BehmHoMm kopumrheHux cranpapia. HajHmke
ICs50 BpeTHOCTH CBUX MCIMTHBAHUX €KCTpakKaTa 3a0elexeHe ¢y Koja ojapehuBama criocoOHO-
ctn Heyrpammsarmje DPPH u ABTS™ (u3mely 10.58 u 36.75 pug/mL), mro y oaHocy Ha
cTaHgap/Ha (EeHOHA JeIMbEha MPEACTaB/ba U3y3eTHO 100pe pesynrare. Mako cy 1Cs Bpe-
nuoctu 3a O, u NO' Ouile 3HaYajHO BUIIE, CAM OJHOC aKTHMBHOCTH pe)epEHTHUX (PEHOTHUX
jeIbeha TOBOPH y MPHIOT YHILEHHUIM JIa CYy MCIHUTUBAHU EKCTPAKTH 3aMCTa MCIOJHHIIN
3Ha4YajHe aHTHOKcuaatuBHE edekte. LlITo ce THYe aHTHOKCHIATHBHOT [ElIOBama IpeMa
CIIOMEHYTHM PEaKTHBHUM BpCTaMa KHCEOHHMKA W a30Ta, MHOTH JIMTEPATypHHU MOJAIH Cy Y
CKJIaqy ca HAaIlUM pe3ysTaThuMa. Tako Ja, MTO ce TWYe eKCTpakara Haja3eMHor nena F.
ulmaria, y ckopammum ucnmruBamuma Pukalskiené et al. (2015)% u Neagu et al. (2015)",
notephena je BHMCOKAa aHTHOKCHIATHBHA akTHBHOCT mpema DPPH m ABTS™, y npeom
Clly4ajy METaHOJHOT, y JIPYTOM €TaHOJHOT €KCTpPaKTa, y OJAHOCY Ha BOJCHH EKCTPAKT OBE
owbke. Ilpsa rpyna ayropa je amamusupana u on-line HPLC-UV-DPPH | ckeBunuyep®
aKTHBHOCT, KaKO OW JIETEKTOBaIa KOje KOMIIOHEHTe y eKkcTpakty F. ulmaria umajy Hajuspa-
KCHH]y aHTUOKCHJATHBHY aKTHBHOCT, W JONUIA Cy JIO0 3aKJbydKa Ja Cy y NHUTamy JBa
jenumema tuna tpuragoun HHDP-xekcose, koju cy Takohe MaEeHTU(PUKOBAHU U y HAIIUM
ucrnutuBamkuMa. Takohe, uMcnuUTHBamkUMa Ha HUBOY MOJIET PEAKIMje EIEKTPOPEIYKIIH]je
KHCCOHMKA, YTBPH)EHO je J1a eTaHOJHHM eKCTpakT Haa3emHor nena F. ulmaria nmocenyje mspa-
’KeH aHTUOKCH/IaTHBHU e(peKaT, ca KHHeTHYKUM NapaMeTpuMa y PaHTy aCKOpOMHCKE KHCENH-
ne.®! Katalinic et al. (2006)* cy npn amamusu Bumre o 70 eKCTpakaTa JEKOBHTHX OHMIbaka
YCTaHOBHUIIM Ja eKCTpakT HaazemHor nenma F. ulmaria (Spiraea herba) mocenyje usyserHy
penyktuBHy (FRAP) akTHBHOCT, 011 Koje je Omo epuKacCHMjU camMO E€KCTPaKT JHCTa MaTu-
umaka (Melissae folium). TTopen Tora, y rpynu o 16 OMJbHHX €KCTpakaTa YHjy Cy aHTHOKCHU-
naTuBHy akTuBHOCT Ha HMBOy DPPH, O, u OH paaukana anamusupamu Trouillas et al.
(2003)%°, excrpaxr F. ulmaria ce u31B0juo ca CBOjUM pe3y/ITaTiMa Kao IAIeKO Hajjadu aHTH-

1
189 o nHoys3a mucra®® F.

OKcHJaHT. M3y3eTHa aHTHOKCHIATHBHA aKTUBHOCT €KCTPaKTa IBETa
ulmaria Takohe je moTBpheHa MPUMEHOM Pa3IMYUTHX CIEKTPOPOTOMETPHjCKUX METOJa O
CTpaHe HEKONMKo ayropa. Excrpakt kopena F. ulmaria mo caga Huje ucnutuBal, anu
MOCTOje MOoJaNy Ja je eKCTpakT KopeHa Ousbke F. hexapetala mmao 3HawajHy crmocoOHOCT
,xBatama“ DPPH u ABTS™ y nopehemy ca eKcTpakTUMa KOpeHa HEKUX APYIUX BPCTa M3
MTOPOTUTIS Rosaceae.'”® v CTYIMjHU KOja je M3BeJcHa ca ekcTpakToM IBeta F. hexapetala,
Maksimovié¢ et al. (2007)"*® cy mokasamn na Hueoy DPPH panmkana ma je xopumbieHu
EKCTPaKT U3y3eTHO MOhaH aHTHOKCHIAHT, CAMO HEKOJIHMKO ITyTa CJIA0HMjH OJ1 KBEpPIIETHHA, TIOK
cy ICsp BpemHocTu excrpakra u kBepreruHa y FRAP Meroau Oune ckopo unentuune. [1pu
anamasu on-line HPLC-UV-DPPH | ckeBuHpep” aktuBHOCTH ekctpakta F. hexapetala,

AHAJTHOTHO TPETXOIHOM MCIIMTHBamy excrpakta F. ulmaria, Pukalskiené et al. (2015)'°
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MOKa3aJIM Cy Ja Haju3paKeHHUjH aHTHOKCUIATUBHYU MOTECHIIMjal ucroJbaa Tpuraionwst HHDP-
XEKC03a U FbeH JIUMED.

ITopen 100po mo3HaTe NPOTEKTUBHE YJIOr€ aHTHMOKCHIaHATa KOJ ClpeyaBamba pa3BU-
TKa pa3HUX OOJECTH, OHU HMMajy W BEIMKU 3HAua] y MPEBEHIMjU KBapema XpaHe Oorarte
MacThMa ycien rnporeca okcuaandje. Okcupanyja Iunuaa y npexpamMOeHHM MPOU3BOANMA
yTU4e Ha BUXOBY 00jy, MHPHUC, YKYC, TEKCTYPY, HYTPUTUBHY BPEIHOCT U KOJ JbYAU MOKE
MIPOY3POKOBATH pa3Ha IITETHA CTama yCJea KOH3yMalldje MOTEHIMjadHO TOKCHUYHUX IIPO-
JlyKaTa TMOMEHyTHX peakmmja.”’”’ OBaj mpouec OKCHAAIMje NPEACTAaBIba BETHKH MPOGIEM
yIpaBo yclie/l CeKyHIapHUX MPOJyKaTa KOJU y TOKY Hera HacTajy, a KOju peakifjoM ca MHO-
I'MM OMOMOJIEKYJIMMAa MOTY MCIIOJBUTH IIUTOTOKCHYHE, KA0 U TeHOTOKCHYHE edekre. Jenan on
MPOM3BOJIa KOjU HACTa)y y HajBehoj Mepu y TOKY JIMIHKJIHE OKCHIAIUje jecTe MAallOH/IU-
anaexua (MDA), xoju je jeman on Hajuenthe kopumihenux mapkepa (TBARS) 3a oapehu-
Bam€ HUBOA JIMMHUHE (TIEp)OKCUIANNje Y HEKOM cucTeMy noMohy Tno6apOuTypHe KHCETHHE
(TBA).Y*3 JTummnma nepoxcupaumja cacToju ce o HH3a JAHYAHMX peakiuja Koje Cy y
NPUPOJM AayTOKATATUTHUYKE, alld MOTY OWTH 3ayCTaBJbCHE [EJIOBAbEM aHTHOKCHAaHATa
CHUHTETHYKOI M NPHUPOJHOT Iopekna. Y 1abopaTopHjCKUM YCIOBMMa MOTY C€ KOPUCTUTH
pasnuuuTe Meroze 3a oApehuBame ClIOCOOHOCTH AaHTMOKCHJAHTHUX jeIUI-EHA WIN CMeEIla

328329 T1onunesacuhene

(Tuma OWJBHHUX eKCTpakaTa) Ja WHXHOUPA]y OKCHUIAIU]y JIUIMUJA.
MacHe KHCEeJIMHE, Kao IITO je JUHOJIHA KUCEINHA, TAKO CE OKCUAY]Y Y MPUCYCTBY KUCEOHUKA
u3 Ba3ayxa. OBa ayTOOKCHAIMja BOAM /IO CTBapama MepoKCHaa JUHOIHE kucenune. [lopen
ocTBapeHe IN VItro aHTHOKCHIaTHBHE aKTUBHOCTU €KCTpaKaTa Ha HUBOY PAa3IUUUTHX CII00O0-
THHUX pajJfKalia, y IPUMEHEHIM MOJIET CHCTEMHMa CIOCOOHOCT MCIIMTHBAHUX €KCTpaKara 3a
WHXUOUIM]Y JIMIHUIHE MEPOKCHUIAIINje j& JOoNUIa 10 u3paxkaja. Y MOJEN CHCTEMY YJbe/Boja,
IIpH ClipeyaBamy (hopMHpama XUAPONepoKkcrIa, Haj0oJbe Cy ce MOKa3alu eKCTPAaKTU OUIbKe
F. hexapetala, ca pe3yaraTuma yrnopeauBuM ca KBEpLETHHOM, JOK Cy y MOJEN CHCTeMy ca [3-
KapoOTE€HOM W JIMHOJIHOM KHCEJIMHOM Yy CIIpeyaBamkby OKCHJAIMje JIMIOUAA MpeImbaduiii
eKCTpakTh Ham3eMHHX nenoBa obe ousbke (FUA u FHA). Okcunmanuja nunuaa je jeaan of
TNIaBHUX Yy3pOYHMKA HAcTajara Pa3IMUUTHUX 000JbeHha y OpPraHu3My, ald U JPAacTUIHOT
CMamemha KBAIUTETA MPEeXpaMOCHUX MPOM3BOJIA IMTO Takohe MOXKe MMaTH YTHIaja Ha 3/pa-
BJb€ KOH3yMeHaTa uctux. [lopen pazBujama MUKpoopraHu3ama y HaMUpHHUIIaMa, OKCHUJIaIuja
JTUTIK/A je jefaH OJ1 HajJHETOXKEJbHUJUX Tpolieca y mpexpamOeHoj nuaayctpuju. To je paszior
3a ynorpe0y pa3HUX aIuTHBA, HAPOYUTHO OHUX CHHTETHUYKOT MOpEKJa, KOju OW yCIOpHIN
WIN TOTIYHO 3ayCTaBHJIM Pa3BOj OBUX MpoIeca KPo3 MHXHOUIH]Y CI000IHO-PaAMKAICKUX
peaKuI/Ija.278 Hajuemthe xopumrheHu CHHTETHYKHM aHTUOKCHJIAHTH, Kao IITO Cy OYTHIIOBaHU
xunpokcuann3oi (bXA) u OyrmioBanu xunpokcutoiayeH (bXT), mokasanu cy U HeKe miTe-
THe edekTe Mmel)y Kojuma cy Hajo30MbHUjU n3a3uBame omrehewa JJHK nanamna u xapiuao-
renesa.® V mozen cucteMy yJbe/Bonma, bXT, kao HemosapHO jeNUHEHE, HCIOJBUO je
HaJBUIIIM CTETICH MHXUOUIH]e TunuaHe nepokcuaanuje. Mctu cioyyaj je mpumehen y u meco
Mozen cucremy, rae je bXT, y KoHLleHTpaluju 3HaTHO HUXKO] OJf IPUMEHEHUX eKcTpakara
(50 mg/kg), umao m3y3eran edekaT Ha JUIUAHY MMEPOKCHUIANN]y y Mecy. Pesymratu mo-
TBphyjy A00pO NMO3HATY YMILEHUILY Ja IMOJAPHU AHTUOKCHJIAHTU OCTajy y BOAEHO] (azu
eMyJI3Hje WU CUCcTeMa M Tako OMBajy Mame aKTUBHH Y 3alITUTH MAaCHHUX KHCEJIMHA O] OKCH-
nauuje. C npyre cTpaHe, TUMOGWIHN aHTUOKCUIAHTHU, yciel Behe 3aCTYNIbeHOCTH Y JIUIH-
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nHOj a3y, UCrosbaBajy M Behy aKTUBHOCT, TOCEOHO Yy CMYJISI/IjaMa.34l Mehytum, u ucnu-
THBAaHH METAHOJIHU eKcTpakTh Omsbaka F. ulmaria m F. hexapetala cy mokasanu 3uaudajue
AHTHOKCHU/IATHBHE KOHIICHTPAIIMOHO 3aBUCHE e(eKTe, Y NPUMCHEHHM KOHIICHTpaIijaMa
(100 u 500 mg/kg) y mopehemy ca KOHTpOJIOM, clipedaBajyhu pa3Bujame JUIUIHE TEPOKCH -
narje u popmupama TBARS y cBexem mecy, CBe JI0 CeIMOT JaHa dyBama. HakoH Tor
Neproia, MEepeme Mmapamerapa JIMIUIAHE NePOKCHIAI]e HUje MOTJIO0 OWTH BAaUAHO YCIen
HECTaOMITHOCTH TPOJyKaTa y 0BOM mpoiiecy, mocedoHo MDA u kpaTkolaHYaHHX jeAUbCHbha,
Kao ¥ HacTajarba KOMIIOHEHATa, Kao IITO Cy aJKOXOJIM U KHCEIIUHE, KOje HE MOTY CTYIUTH Y
peaxumjy ca TBA.2%*% Ha ocHoBy pesynrara y OKBHpY OBOI MOJEI CHCTEMa MOXKE CE
3aKJbYUYHTH JIa Cy HajBehn cTerneH aHTHOKCHIaTHBHE 3aIlITHTE UCIIOJBUIINA eKCTPAKT KopeHa F.
ulmaria u excrpakt Ham3emuor jaena F. hexapetala. Jlo6ujenu pesyntatu y CKiIaay cy ca
nctpaxuBamuma Kim et al. (2013)**, Falowo et al. (2014)*"® u Jiang i Xiong (2016)**, koju
Cy MOTBPAWIM Jia JOAATaK eKcTpakaTa 0oratux nonmeHoIMMa IITUTH MPOM3BOAE O] Meca
O]l JIMIIMTHE OKCHJIAIIM]E, TAKO JIa C¢ OMJbHHM €KCTPAKTH MOTY KOPUCTHTH K0 MYITH(YHKIIHU -
OHAJIHM ,,KOH3EPBAHCU y MECHUM INpou3BoarMa 1 npepaheBunama. [Topex Tora, Heka ucrpa-
’KHMBarba MOTBPIMIIA CYy CIIOCOOHOCT eKcTpakaTa, Hajuenihe 1Bera, F. ulmaria u F. hexapetala

Ka MHXMOMIIN)HU JTUITHIHE OKCHIAIH]je, TPUMEHOM Pa3IuduThX IN Vitro MeToz[a.Sl'go’118

Pesynratu noOujeHN NMpu HCIUTHBAKY AHTUOKCUIATHBHE aKTHUBHOCTH EKCTpakara
oumaka F. ulmaria u F. hexapetala na pasnuuutum HHBOMMa MOTBPhYjy BUXOBY eduka-
CHOCT y JIeJIOBaky IMPOTHB PEAKTUBHHUX BPCTa KHCEOHWKA M a30Ta, y IN VIro ycioBuma.
OO6uM nenmoBama OBUX €KCTpakaTa yKaszyje Ja Cy 3a BHUXOBY aHTUOKCHIATUBHY aKTUBHOCT
OJIFOBOPHM BUILIECTPYKH MEXaHU3MH, KOJU CE OCJIambajy YIpaBo Ha KUXOB XEMUJCKU CacTaB U
caJprKaj YATaBOT Jujara3oHa (eHOIHUX jeINhEHha KOja UCI0JhaBajy UCTe OMOJIOIKE 0COOH-
He. Kako ce nmpuMemeHe MeTojie 3aCHMBAjy WJIM Ha MEXaHU3My TpaHcdepa aToma BOJOHMKA
(HAT) wu Ha npeHocy jeaHor enektpoHa (SET), oHe OuBajy HaMemhEeHE 32 MEPEHhe Kamalu-
TeTa ,,XxBaTama‘* pajJukana (UM OKCHJATUBHOI KalaluTeTa), yMeCTO 3a ojpehuBame npese-
HTUBHOT aHTUOKCUJATHBHOT KalaluTeTa y3op1<a.344 Orpanuuesba in Vitro ucnutrBama aHTH-
OKCHJATHBHOT MOTEHIIM]jala y30paKka y KIMHUYKUM YCIOBUMa MOpPajy ce y3eTH y o03up, jep
XEMHjCKe peakimje y in Vitro Meromama HUCY MJICHTUYHE OHMMA y OMOJIONIKMM CHCTEMHUMA.
Banuanoct noOujeHux pesyiraTa jeé OrpaHMYeHa CTPUKTHO HAa XEMHJCKH CMHCAo0, alu Ou
Morjia OUTH OmpaBJaHa yrnmoTpeboM TecToBa Kojuma Ou ce jobumie mHpopmalimje o dmopa-
CIIOJIOKMBOCTH €KCTpaKara, in VIiVO cTaOMITHOCTH, MOTYRHOCTH 3apKaBama aHTHOKCHIaHATa

071 CTpaHe TKHBA W peakTHBHOCTH in situ, 3443

Wudopmanuje o CTAOMIHOCTH jeAubemha U OUJBHUX eKCTpakara, KOju ce HHKOPIIOpH -
pajy y HEKM CHCTEM pajii HEroBe 3allTHTE, OJ] U3Y3eTHOI Cy 3Hauaja jep Je(UHUILY MOTy-
AHOCT W ONpaBIaHOCT HHUXOBE MPHUMEHE Y Pa3IUUYUTHM (papManeyTCKuM, KO3METHUYKUM U
npexpambenum popmynanujama. O6paga OMIbHOT MaTepujasia (JICKOBUTHUX OWJbaka, 3a4MHa,
Boha unu nospha) Ha pa3IMUUTE HAYMHE JIOBOJU JI0 MPOMEHA Y XEMH)CKOM CacTaBy MaTepu-
jana, caapikajy OMOaKTUBHUX jeIMEH-CHha U OMOJIOIIKO] aKTUBHOCTH nerux.>*! Jenan ox upsbe-
Ba OBE JOKTOPCKE JHMCEpTanuje OMo je YTBPAUTH CTETICH CTAOMITHOCTH METAHOJHUX EKCTpa-
kata Owpaka F. ulmaria m F. hexapetala monsprayrux pasmmumtum pH BpemHOoCcTHMMA
CpeAMHE U pa3IMYUTHM BPEMEHCKMM MHTepBajnmMa 3arpeBama Ha 100°C. Ilopen Tora, y3op-
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I Cy TOABPrHYTH IMPOLECY CHMYJIHMpaHe Iurectuje y in Vitro ycioBuMa kako Ou ce oape-
JMJI0 Ha KOjU HAYMH Ce MOHAIIAjy eKCTPAKTH HAKOH YHOIIEHa y oprannzaM. CTaOmiIHOCT je
nocMarpaHa Kpo3 MpHU3My KOJIWYHHE YKYIHUX (EHOJIHUX jelUbeha Y Y30pKY U aHTHOKCHU-
JaTUBHE akTUBHOCTU Ha HUBOY DPPH panukana. [locmarpamem pa3sHuX BHJI0Ba CTaOUIHO-
CTH JI0J1a3H C€ JI0 pe3yJiTaTa, Ha OCHOBY KOJUX CE€ MOJKE MPEABUICTH aKTUBHOCT EKCTpaKaTa y
pa3nuuuTUM ycioBuMa. JloOWjeHH pe3yiTaTH Cyrepuiry na O HCHOUTHBAHU EKCTPAKTH
MOTJIM MMaTu TpuMeHy y panry pH ox 1-9, 6e3 3HauajHHjer cMamemha aHTHOKCHIIATUBHE
akTHBHOCTH. Kncenu ycnoBu cpennHe JOBOJIE 10 XUAPOIN3E W/HH TpaHcdopMmanuje y cTpy-
KTypHu (EHOJIHHUX jeHIbemha y eKcTpakTuMma. Takole, juTeparypHH M3BOpH yKasyjy na cy
(eHOTHE KHUCENMHE jako Majlo CTa0WiHE Yy OJHOCY Ha mpoMeHy PH cpeawHe, JOK Ha
¢dbnaBoHouae Hajuenthe He yTHU4y 0a3HU WM KUCEIH YCJ'IOBI/I.346 [ltaBumie, gpraBoHoNIN, a
noceOHO (hraBaH-3-0JM, Cy M3Y3€THO TEPMOCTAOWIIHH, jep y BOJCHUM PAacCTBOPHM MOTY Tpa-
JITH MHTEPMOJEKyIICKe BogoHmuHe Bese. > TIOmTo Cy eKCTPAKTH Haj3eMHHX eoBa F.
ulmaria u F. hexapetala 6wnu renepasHo Hemro OoraTvju (JIABOHOUAMMA U HHUXOBUM
JIepUBaTHMa, Y OJIHOCY Ha €KCTPAaKTe KOpeHa, TO He M3HeHal)yje ’HUXOBa HENITO BUIIIA pena-
TUBHA aHTHOKCHJATUBHA aKTUBHOCT Ha Pa3IMYUTHM PH cpenuHe, Kao Uy TOKY JBOCATHOT
3arpeBama. Takole, mMpoMeHe y KOJIMYMHH YKYITHUX (DEHOIHUX jeNbCHha Y y30plHuMa mpare
cnnyaH TpeHa. Heka ucnmtuBama 6usbke F. ulmaria, ympaBo Ha TeMy cTaOHIHOCTH, MyOIIH-
koBaia je Harbourne-oBa ucrpaxusauka rpymna (2009. u 2013. rogune). OHu Cy yCTaHOBUIN
na ce npu exctpakiuju xepoe F. ulmaria va remneparypu 90°C u npeko 90°C, y Tpajamy o
15 min, 1o0uja eKCTpakT KOju Mmoceayje HajooJbe 0COOMHE 3a MHKOPITOPAIH]y Y pexpamOeHe
npomssoze.®’ Pesynrare Besare 3a pH crabuinoct F. ulmaria cy oGjaBiim HEKOIMKO roauHa
KacHHje, ca 3aKJbydKoM Ja je xep6a F. ulmaria uajcrabunuuja na oncery pH ox 5 no 7.3

VY nwpy nobujama Ommkux uHGOpMalMja 0 TOMe KakaB OM ce€ MHTEH3UTET OMOJIOIIKE
aKTUBHOCTH MOTa0 OYEKHMBATH HAKOH YHOCA MCIUTHUBAHMX EKCTPaKaTa y OpraHu3aM, pe3y-
JTATH HUXOBE CTAOMIIHOCTH Y TOKY U HAKOH IN VItro cuMymupaHor mpoiieca Bapema roBope y
KOPHCT TPHMEHE OBHMX EeKCTpakara MCIUTHBaHUX Owmsbaka u3 poxa Filipendula. [lok je ca-
ApXkaj YKYIMHUX (DEHOJTHHMX jeIMIbeHha y eKCTPAKTHMA Y JKeITyAayHO] U JIyOoJAeHANHOo] (a3u
JMTECTHjE BapUpao, pelaTHBHA aHTHOKCHUAATHBHA aKTUBHOCT j€ OCTasla MPHUOJIMKHO jeHaKa
y xkenynayHoj ¢asu. KacHuje, y 1yofeHamHuM ycioBUMa, MpuMeheHo je M3BECHO ONa/iame
AHTHOKCUJIATUBHOT TMOTEHIIM]jalla, MOCeOHO KOJI e€KCTpakaTa HaJ3eMHUX JieJoBa 00e¢ OWJbHE
Bpcre (FUA u FHA). V xenyity, yciaen Kucene XUAPOInu3e, MOTY ce 0Ca000auTH (eHOoTHA
JjeIMmbema Majie MOJIEKYJICKE Mace, Koja Ccy J10 Taja Ouiia Be3aHa y OOJMKY TaHUHA WM HEKUX
apyrux noiauMepa. OBa jequmbeha Ha Taj HAYMH MOTY MOCTaTH JOCTYITHA 3a MPOLEC arcop-
nIHje y AyoJAeHyMY U TaHKOM LpeBy (jejyHyMY), KOjH Cy yIpaBo IllaBHa MECTa arcopIiuje u
TpaHchopmanrje GeHOITHUX je;[HH)eH)a.132 HcnuTrBaHu eKcTpakTH Cy IN Vitro cumynammjom
TPAHCIIOPTOBAHM U3 XKeNyAavyHe y AyoJeHanHy a3y, ma je AOuuIo J0 3HadajHe mpomene pH
BPEIHOCTH CPEIMHE 300T HeyTpalln3alije KACENX JKeTyIadHiX yCcJI0Ba KOMIIOHEHTaMa XKy-
YHOT M TTAaHKPEACHOT COKa. 3aBUCHO O] lbUXOBE XEMH]JCKE CTPYKTYpe, (DeHOHA jeumbema Cy
IPUIMYHO HecTaGMIIHA y anKkaiHuM yerosumMa. 2 Chen et al. (2014)**® cy y cBom ucrpau-
Bamby MOTBPJAWIN J1a Cy €KCTPaKTH oJa0paHor Boha MCMOJbUIIM 3HATHO 00JbY aHTHOKCHIATH-
BHY akTUBHOCT y DPPH metoan HakoH xenmynadne (asze, HEro mro je To ciyyaj mocjie ayo-
neHanHe Qa3e Iurectuje, HajBepoBaTHUje ycien kucenux pH ycnoa cpenune y npBoj ¢asu
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Y HacTaHKa HOBHX ()CHOJIHUX jeUbCHA yCIIe] poleca Xuapoiun3e. Mama akTHBHOCT HAaKOH
TyOJIeHAITHE JUTECTHj€ MOXE CE CBAKaKO MPHUITHCATH BEIMKO] OCETJHHBOCTH MOJU(EHONIA HA
ankanHe ycioBe. OBU pe3ynTaT Cy BehnHOM y Kopenanuju ca OHUMa U3 HalluX HCIUTHBA-
wa. Takolhe, Heke paHuWje cTyaMje TMokasaue cy na in Vitro murectuja cMamyje KOJIMYUHY
rajHe u QepyiHe KucenuHe, y coky aponuje (Aronia melanocarpa), ympaso 36or maie cra-
OWJIHOCTH OBHX jeumberma mpu npomenu PH cpenune. C npyre crpane, mpomene pH mpu
KEITy/la4Hoj IN VItro AurecTwju HUCY YTHLAIEC Ha CaApKaj M CTAOWIHOCT (pIaBOHOIIA,
duaBan-3-oma u kadenncke kucemune.>*® Takohe, Bermudez-Soto et al. (2007)** nokasanu
Cy Ja HAaKOH ayojaeHaiHe in Vitro aurectuje ¢raBOHONM, aHTOLWjaHH M (aBaH-3-0JH
noctajy HectaOmwiHM. OBaj MOTCHIMjaTHU T'yOMTaK (DEHOJHUX jeIUICHA Y NYOJCHATHUM
yCJIOBHMa MOJXKE C€ JCTMMHYHO OINPaBIaTH HUCKOM OMOIOCTYyMHOIINY HEKUX OJ HbHX. Pesy-
nratn Tagliazucchi et al. (2010)*°, 3a pemarmBHy aHTHOKCHIATHBHY aKTHBHOCT YHCTHX
(CHONTHUX jeINbCHA, MHAMBUIYATHO MOABPIHYTUX IN VILro mpoiecy CUMyJUpaHe TUTrecThje
mro je npaheno ABTS tecrom, ykazanu cy Ha HE3HATHO CMambCHE aHTUOKCUIATHBHE aKTH-
BHOCTH HAKOH JKenymauHe (aze, JOK je MaHKpeacHa JUrecTdja Mpoy3pokoBaia moBehame
pellaTHBHE aKTHMBHOCTH TallHe KHUCeluHe W kKarexuHa. OBo je moryh pasior mopacra aHTH-
OKCHIaTHBHOT MOTEHIIMjajla eKcTpakara HaazemHux nenosa F. ulmaria u F. hexapetala na
Tpehem cary ekcrepuMeHTa. | eHepasHO, HalllM pPe3yJTaTH HCTUYY H3PaKEH aHTHOKCHIIA-
THUBHH KalalMTeT CBMX HCIUTHBAHUX €KCTpakaTta y in VItro ycioBuMa, BHCOKY pelaTHBHY
AHTUOKCHU/IATHBHY aKTUBHOCT €KCTpaKaTa TOKOM YHTABOT Tpoiieca in VItro qurectuje, U Tako
yBepaBajy Jla OHM MOTY UMATH M 3Ha4ajaH OMOJIONIKH eeKkat y in VIVO yclioBrMa.

AHTUMUKpPOOHA aKTUBHOCT JeIMIE€Hha OMJBHOT MOpEKJa, NOCeOHO (PEHONHMX jeIu-
Beba, je BP0 100po mosHata.>®' CBe BHIIE pacTe MHTEpEC 3a M3yYaBame MPUPOIHHX
Ipou3B0O/Ia, Hajuenrhe u3 OMJBHUX M3BOPA, KOJU UCIIOJbaBajy aHTUMUKPOOHE eeKTe U HeMajy
HEraTUBHUX IOCJIENIA Ha 3paBJbe yoBeKa. Pe3ynraTi ucnuTHBamba aHTUMUKPOOHE aKTBHO-
CTH METAaHOJHUX eKcTpakara Ousbaka F. ulmaria u F. hexapetala y oxBupy oBe mokropcke
JucepTalyje MOoKa3aly Cy Ja CBU €KCTPAaKTH HMMajy NMpUONMKHE BPEAHOCTH MUHUMATHUX
WHXUOUTOPHUX KOHIIEHTpAIMja, Y OJHOCY Ha OakTepHjCKy WM (DyHrajHy BPCTy Koja je
TpetupaHa. VcnuTuBaHU e€KCTpakTu HajepukacHUjU Cy OWIIM y CIpeyaBamy pacTa CTaH/a-
paHux cojeBa Oaktepuja E. coli u M. lysodeikticus, kao u u3omara S. aureus u E. faecalis,
pu YeMy ce MoceOHO ucTudy ekctpaktu Hagzemuux nenosa (FUA u FUR). Unak, noOujene
pe3yiaTare TEUIKO je YHOPEeIUTH ca pe3yaTaruMa KOpUIIheHUX CTaHJapAHUX aHTHOMOTHKA
epUTPOMMIIMHA, aMpallHa U XJopaM(EeHUKoIa, jep Kao YUCTe CYINCTaHIle OHU UMajy 3HATHO
amke MIC Bpenroctn. Crmane pesyntate no6mmm cy Rauha et al. (2000)* npu nennrupamy
excrpakta xepoe F. ulmaria, ma je ekcrpakt mokazao 3Ha4yajaH aHTHOAKTEPHjCKH eeKar y
oxrocy Ha E. coli u S. aureus. Gniewosz et al. (2014)'®
ulmaria wucrospaBa wW3BecTaH aHTHOAKTEpHjcKH edekar y TpeTMaHy ILI0g0Ba jabyka ca
buiIMoM y Koju je ekcTpakT mHKopropupat, ca MIC Bpennoctuma usmehy 0.2-6 mg/mL u
moceOHO 3HAYajHUM pe3yaTatuMa 3a S. aureus u B. subtilis. YV oBom ciryuajy, ekcTpakt je 61o

MOTBPJIWJIM CY J1a €KCTPaKT 1BeTta F.

3HATHO Mame akThBaH y TpetMmany E. coli. Excrpakr F. ulmaria je y cryauju Proestos et al.
(2013)%°, cynpoTHO HAmMM pe3yNTaTHMa, HMao jako a6 aHTHMHUKPOOHH edekar Ha S.
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aureus u 6uo mormyHo 6e3 akTuBHOCTH Ha E. cOli, mro ce mokasano u kox Boziaris et al.%®
Jenuna cTyamja Koja ce OaBria aHTUMHUKPOOHOM akTuBHOIINY Ombke F. hexapetala u cunep-
TH3MOM JIeJIOBakha CAIUIIWI aJJIEXK/1a, IOTBPIMIIA j€ N3Y3ETHY aKTUBHOCT €TapCKOT yJba OBE
ouspke Ha Oaktepuje E. coli, S. aureus u K. pneumoniae, kao u ¢ynranne cojee A. niger u
C. albicans.™® Ha ocroBy pesynrara 3a aHTH(YHTalHy aKTHBHOCT, MOXKE CE 3aKJbYIHTH Ja
eKcTpakTu Haja3eMHuX nenoa F. ulmaria u F. hexapetala, y mopehemy ca excrpakTuma
KOpeHa 00e OWJbKe, MMajy 3HaTHO 00JbM aHTH(YHTAIHU MMOTSHIIN]jall, Y3 U3Yy3€TKE KOJI COjeBa
A. niger, A. alternata u D. stemonitis. M3octanak antudyHraiHor edekra eKcTpakata OubKe
F. ulmaria 1a A. niger npumehes je u y cryauju Gniewosz et al. (2014).*%

YomnuiteHo, TPUIUKOM HCIUTUBAKA MHUKPOJWIYIIHOHOM METOAOM, E€BUICHTHO je
o6uno na cy exctpaktu HaazemHux aenoBa (FUA u FHA) umanu 60spy yKyNHY aHTHMHKPO-
OHy akTuBHOCT, ca HWkuUM MIC Bpeanoctuma y mopehewy ca FUR u FHR excrpaktuma.
Kako ce o panuje 3Ha 1a (eHOIHA jeUBEHa UTPAjy KIbYUHY YIIOTY y MPOIECY aHTUMHUKPO-
GHOT HeNoBamba buibaka ", Hije u3HeHalyjylie WTO Cy YIPaBO eKCTPAKTH HAJ3EMHHX 1E/I0Ba
Yy OBOM CMHUCIY 3HaTHO epukacHHju. CrieKTpoOTOMETPHJCKHUM U XpOMAaTOrpad)CKUM METO-
nama y FUA u FHA ekcTtpaktuma moTBpheHO je MpUCYCTBO PazNUYUTHUX Kilaca (PEHOTHHX
jenumema (HapouuTo (iaBoHOMA, (IIABOHOMIA U EUXOBHUX JEpPUBATa), 32 KOje ce 3HA Ja
I0Ceyjy M3y3eTHa aHTHMHKpOOHa cpojcrBa.'*® Kako ce MHOra ckopallma HCTpaKHBaEba
0aBe ympaBo TEMOM aHTUMUKPOOHE aKTMBHOCTH OMJbaKa, IOCTYMAaH je BEIHKU Opoj mojaTaka
0 aHTUOAKTEPH]CKUM U aHTU(YHTaTHUM epeKTuMa KBeplLeTHHa, JepruBara oBor (raBoHOMIa
(kao mITO je ciaydaj ca pyTHHOM, XUIIEPO3UIOM), KeMIi(heposia U MHOTUX JAPYTUX (HEHOTHUX
jenumema OUBHOT HopeKna.14?”?’52’353 KonkpeTHo, y ciydajy KBepIeTHHA, TOpE]] HMHTEPAKIIH]e
ca henmnjckoM mMemOpaHoM OakTepuja U moBehama mEHE MepMEadMITHOCTH, JOI jedaH OJ
MexaHHu3ama JIeJloBamba OBOT jeumbera je nuxoumuja aktuHoctd JIHK rupase Gakrepujcke
Bpcte E. coli, anu je nHTepecaHTaH M mojarak 1a OBaKkaB HAuYMH JICIOBamba OCTBApYjy (ua-
BOHOM/IM C4 XWIPOKCHIOBAHMM bB-mpcreHoM, ykibyuayjyhn amurenmm.**®*** Plaper et al.
(2003)355 JIOLIUTH CY JI0 3aKJby4Ka Jla KBEPILIETHH, ceM Be3uBama 3a GYrB momjenunuiy JJHK
rupase E. coli uaxubupa u akruBHOCT ATIIa3e. Pytun, nepuBar kBepueTHHa, HMa CIOCOOHO-
CT uHXHOUIMje Tonmonzomepase tuna |l u ucrnosbaBa U3pakKeHO aHTHOAKTEPU]CKO JCIIOBAHE
Ha coj E. coli.*® Iopen HaBenennx HaumHa 1enoBarma, (IaBOHOM/IHA jeAUbEHA HCIIOIBABA]Y
¥ MHOTE JIpyre MeXaHu3Me CIpedaBara pacTa M pa3Boja MUKpoopraHuszama (0] HHXHOUIIH]je
3%6 JoctynHu
JUTEpaTYpHU W3BOpHU MOTBPlYyjy /a je caMma aHTHMUKpOOHA aKTUBHOCT ekcrpakarta F. ulma-
ria u F. hexapetala nupekTHO moBe3aHa ca XeMHjCKHMM CAacTaBOM HCTHX, IITO C€ MOCEOHO

cuHTe3e henmmjckor 3mia, ma CBe J0 WHXUOWIIM]jE €HEePreTCKOT MEeTaboIn3Ma).

OJTHOCH Ha aKTHBHOCT uctosbeHy ka E. coli. [IpucycTBo GeHOMTHNX KHCelnHa y TOMEHYTUM
eKCTpaKTUMa HaJ3E€MHHUX JIeIoBa 00€ OMJbKE 3aCHTYPHO je JOMPHHENIO0 BUXOBOj aHTUMHKPO-
OHOJ aKTUBHOCTH. Perumo u TO /1a je rajgHa KHceauHa MokKas3aja U3y3eTHY aHTHOAaKTepHjCKy
aKTUBHOCT Ha cojeBe G(+) OakTepuja S. aureus u L. monocytogenes, kao u G(—) 6akrepuja E.
coli u P. aeruginosa.®’ Taxolje je 3a6enexkeHO CHHEPrUCTHYKO AHTHMHUKPOOHO JCIOBARHE
pasnmuuuTUX Kiaca (praBoHa U Q)naBOHona.l43 On cBUX Tpyma KoJI KOJUX je€ CHHEpru3am
youeH, (raBan-3-omu cy npoydenu y Hajsehoj mepu. ['amonnoBanu ¢aBan-3-0JH, Kao IITO
je (-)enMKaTexuH rajiart, Ydju cy MOoJMMEpHU JACTCKTOBAaHU Y HCITUTHBAHUM EKCTPAKTHMa, MOTY
penykoBatn MIC BpeaHocTH [-ITakTaMCKHX aHTHOMOTHKA IMPH JEJIOBamkby HAa METHUIMIUH-
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pPE3UCTEHTHH S. aureus (MRSA).356 Ko cBux (¢eHONHHMX jenumbema, 3a aHTUMHUKPOOHH
edekaT cy HajOMTHHje CTPYKTypHE OCOOMHE M HAYMH CYIICTUTyHCama (DEHOJHOT MpCcTeHa
(m3B. SAR, ene. ,Structure-activity relationship*), tako ma je, 6ap kon jemumema (ia-
BOHOMJIHOT THUIA, M3Y3€THO BakHa ojropapajyha cymcrutynmja mpcrera OH-rpynmama u
MOCTOjarbe TUMO(UIHOT CEerMEHTa, Kako OM aHTUMHUKPOOHE OCOOMHE jeMIbermha AOIUIE 0

. 143356
U3paxaja.

[Ipe3eHTOBaHU pE3yNTAaTH AHTUMHUKPOOHE aKTHBHOCTH yKa3yjy J1a METaHOJHHU eKCTpa-
KTH HaJ3eMHHX JejoBa u KopeHa F. ulmaria u F. hexapetala umajy noreHiujaatny npuMeny
y CBPXY CIIpeyaBama pa3Bujamba MUKPOOpraHU3aMa, ¢ THM J1a je MOTpeOHO jacHO NedHHNCcCATH
KOMITOHEHTE KOj€ MMajy Haju3pakeHHje JeIoBame, I1a Y TOM cMepy AehuHHCAaTH HaYMH J0-
Oujama eKcTpakara, Kao M aruimkaimje ucTux. Hekoianko Mukpoopranuzama KOpuInheHux y
OBOM HCIUTHBAKY IPHIIAajy TPYIHU MMAaTOTeHAa KOjU C€ pa3BHjajy y HAaMHUpPHHUIIAMA M KOjU
MpeJICTaBbajy 030MJbaH pPHU3UK O 0e30eMHOCT xpaHe. BehmHa oBakBUX MaToreHa, jeIHOM
YHETa y JIaHall UCXpaHe, y JbYICKOM OpPraHu3My MOKE MPOY3POKOBAaTH HEKa 000JbeHa WIIH
PeaKIHjy ca TOKCHHHMA KOje TH MAaTOreHH MpOayKyjy.*> AHTHMHKPOGHH MOTEHIja HCITH-
THUBaHUX EKCTpakaTa MoXKe OMTH MCKOpuiIheH, y CMHCIy MHKOPIIOpalyje UCTUX y Mpexpa-
MOeHe Mpou3Boje ckioHe 3aralemy nmatorennma. C pyre crpaHe, CHoCOOHOCT OBHX €KCTpa-
KaTa Ja MHXUOUPa]y JUMHIHY MEPOKCUAALN]Y, YKa3yje Ha JBOCTPYKH OeHepUT ekcTpakara
F. ulmaria u F. hexapetala xao mpupoaHux 3ameHa 3a OJIp)KaBambe KBAIUTETA M MPOIYKa-
Bamb€ pOKa Tpajama MPOoU3Bo/ia y IpexpaMOeHo] WM KO3METUYKO] HHAYCTPUJHU. Y TUIajeM Ha
6e30eTHOCT TaKBHX MPOM3BOJAA, MOTJIE OM Cce€ CIPEYUTH MHOroOpojHE MH(peKIuje U 0oaecTu
KOJI JbY/TH.

VY 0BOj TOKTOPCKOj AMCEpTalUju MOTBpHEHA j€ JOII jeHa W3y3€THO BaKHA, aKO HE U
HajBa)XHUja, (papMaKoJIOIIKa aKTUBHOCT UCIIUTUBAHUX OMJBHUX BPCTa, Y3 MPUMEHY MYJITHIH-
CUMILTMHAPHOT MpHUCTyna U Kopuinhewe cnenupuaHux in Vvitro u in vivo metona. Ped je o
aHTUMH(IAMAaTOPHO] aKTUBHOCTH, KOja y CYIUTHHH JIEXH y OCHOBU IpHMeHe Ouibaka F.
ulmaria u F. hexapetala y tpamuunonantoj memuuuuu. MHbnamanmja jecte KOMILICKCAH
MIpoIleC T/E ce Ha MECTY Pa3BHjara, HEOBUCHO O TATOJIOIIKOM CTaly, Y BEJIMKUM KOJTHYMHA-
Ma CHHTETHINY U HaKyMJbajy MeINjaTopH 3anabemha, HApOUUTO HpOCTaFJ'IaH)II/IHI/I.lgl Kao mTo
je Beh momMeHnyTo, 3HaYajaH MeXxaHU3aM aHTUUH(}IAMATOPHOT JIeJI0Bamha HEKEe KOMIIOHEHTE je
WHXUOWIIMja CHHTE3e MpOCTarjiaHAWHA W3 apaxWIOHCKE KUCEITWHE, OJHOCHO HWHXHOHIIHja
CH3MMCKE aKTHBHOCTH IMKIOOKcurenase-1 u -2 (COX-1 n COX-2).%% Pesynratu nobujenu
in Vitro aHamM30M WHXUOUWIMje aKTUBHOCTH OBA J[Ba CH3MMa MOTBPhyjy Aa Cy MCHUTHBAHU
eKCTPaKTH Y BUCOKOM creneHy uHxuoupanu aktuBHOCcT COX-1 u COX-2, mTo ce noceGHO
OJTHOCH Ha ekcTpakTe Haazemuux jaeioBa (FUA u FHA, 50 pg/mL), ca oko 60% uuxuduimje
COX-1 u gak oko 50% waxubumje aktuBHOCTH COX-2. EKcTpakTn KopeHa 00e OMJbKe cy
oMM Mame aKTUBHM Kajaa ce paau o uaxuounuju COX-1, amm je FHR excTpakT mcnossno
Hajpehu mponenar naxuobunuje COX-2 akTUBHOCTH, Y OAHOCY Ha CBE TECTUPAHE €KCTPAKTE.
VY oBoMm ciydajy komruieTHa Omibka F. hexapetala mokasana je 6osbu aHTHHHGIAMATOPHU
edekar y ognocy Ha F. ulmaria. Mehyrum, anTHHH(pIAMaTOpHAa aKTUBHOCT eKcTpakara F.
ulmaria u F. hexapetala y Bp;io maiom orcery notude oj ciocoOHOCTH MHXHUOUpama eKc-

238



Jlokmopcka ducepmayuja Jenena Kama+uh

npecuje COX-2 rena, ma cy APYrdW BHJIOBH aHTH3aNaJbHCKOT JIEJIOBaka OBHUX OWJbaKa
BEPOBATHO 3acTyIUbeHUjU. CBaKako, Tpebaso O y3eTd y 003Up M JOKa3aHO aHTHOKCHIATH-
BHO JiejoBambe OBUX ekcTpakara Ha NO paawkan, Koju je jeqaH Ol cCacTaBHUX YWHUJIAIa
aHTuMH(IaMaTOpHOT OAroBOpa y opranu3my. Kana je ped o in vitro anTuuH(pIaMaTopHOM
JIeNIOBamby, MOCTOjU U3BECTaH OpOj MyOJIMKOBAHUX pe3yJiTaTa Koju ce OJHOCe Ha eKcTpakTte F.
ulmaria, nok je y oBom cmucay ousbka F. hexapetala HemoBosbHO mpoydeHa, ma Ou Hamu
pe3yNITaTH MOTJIM MPECTaBhaTH OCHOBY 3a JaJbe MCIUTHBAKE OBE OuJbHE BpcTe. JloOujeHu
pesyiratu 3a excrpakre F. ulmaria cy y ckiany ca ucnmrusamuma Tunon et al. (1995)7°
KOjU Cy YCTaHOBHJIM JI1a €KCTPAKT JIMCTa OBE OMJbKE MHXMOWpA CHHTE3y MPOCTArjiaHINHA U
PAF-unaykoBany erzonuto3y. Jpyra in vitro ncrpaxuBama cyrepumy aa F. ulmaria mosxke
YTHUIIATH Ha pa3IMuuTe cerMeHTe y mnpoiecy uadaamarmje. Vogl et al. (2013)76 MOKa3ajiu Cy
Jla eKCTPAKT I[BETa MEIyHHKE IOCeAyje YMEpPEeHY aKTUBHOCT npema aktuBanuju PPARa u
PPARY, xao u 1a pa3n4uuTi eKCTpakTH xepoe nmajy ymepeny no n3paxeny NF-xB naxnou-
TOPHY aKTHBHOCT. J[pyraunju Mexanu3mu jenoBama F. ulmaria Mory 0utu u cMameme mpo-
u3Boxme muroknHa, 1L-1B, IL-6 n TNF-0>, yrumaj Ha numokcHreHasHu myT HHXHOUIHjOM
axtusroctn 15-LOX *° wmm mpeko UMYHOMOJIyJIaTOPHE aKTUBHOCTH KOjy Cy HCIOJbUIU
KopeH, xepba u user F. ulmaria®.

MelyTuMm, cBU HaBeleHH pe3yiTaTd iN VItr0 ucnuTHBama aHTHUHGIAMATOPHE aKTH-
BHOCTH OMJbaKa MOpajy Ce y3€TH Ca Pe3epBOM, jep y in VIitro aHanu3zama He MOTY OMTH y3eTe
y 003up MeTaboJWYKe MPOMEHE JeIUIEeHha Y CaMUM EKCTpaKkTUMa, KOoje Ou ce CBaKako
goroxwiie y in vivo cucremy. OTyna je Haina Hamepa Ouiia Jia eKCIepPUMEHTAIHO y IN VIVO
YCIIOBHMa MIPOBEPUMO W €BEHTYAIHO MOTBPAMMO aHTUUH(IAMAaTOpHE ePeKTe NCITUTHBAHUX
eKCcTpakara, a 0a3upaHo Ha pe3yaTatuma in Vitro aHamu3e U JUTEpaTypHUM MOaIl[Ma Be3a-
HUM 32 OBY TeMaTUKy. ¥ IN VIVO ycioBrMa (KOJ €KCIIEPUMEHTATHUX KHBOTHEbA) JIOJIA3H 10
MeTaboIMuKe pa3rpajmhe KOMIIOHEHATa MPUCYTHUX Y KCTPaKTHMa, Ta jeé OBaj HAYWH UCIHU-
THBaWka TOTOJIaH 3a CHUMYyJNalMjy ojapehuBama orcera M HauyMHA aHTHHH(IAMaTOPHOT
JeoBamka y XyMaHOM opraHusmy. /IBe mpuMermeHe MeToonoruje in Vivo ananuse Ouie cy
onpehrBame aHTUHOIMLIENTUBHE aKTUBHOCTH M MEPEHE aHTHEIEMaTO3HOT e(peKTa eKcTpaka-
ta F. ulmaria u F. hexapetala, anmmunupanux y nse konuentparmje (100 u 200 mg/kg
TenecHe mMace). Y tecty Bpyhe mode, Koju je KOpHInheH 3a aHaIN3y aHAJITeTCKe aKTHBHOCTH
MOCpeIoBaHe IEHTPATHUM MeXaHH3MHUMa (aHTHHOIMICTITUBHA aKTUBHOCT), OJITOBOP KOjU ce
3amaka MmocJeIuIa je TUPEKTHE aKTHUBAIMje HOIUIICTITOPA TOIUIOTOM ¥ 3aBUCH OJ CYIIPACIIH-
Hanae unterpaumje.’”’ Excrpaxtun F. ulmaria yemenn cy ga 3HauajHO HPOLYXKe HEPHOL
JAaTeHTHOCTH Ha ocehaj 6oia M3a3BaH TEpPMAIHOM CTUMYJALMjOM, TPU YEMY CY T'€HEepaHO
eKCTPaKTH HaJ3eMHHX JenoBa, kako F. ulmaria, rako u F. hexapetala, nmanu 3nauajuuju
AHTUHOLIMIENTUBHU edeKaT y OJHOCY Ha eKCTpaKkTe KOpEeHa, KaJa ce TOBOpH O IojelnHa-
YHUM OWMJPHUM BpcTama. [ eHepaiiHo, Kao 3HaTHO e€(HUKACHU]jH, Y OJHOCY HA CTaHAAPIHU JIEK
HMHIOMETAIlMH, TToKa3alli ¢y ce ekctpakTh Omibke F. hexapetala y obema koHieHTpanujama,
IITO je JAOHEKJIe y CKIaay M ca pe3yaratuMa in Vitro anammsa g0 Kojux cMo jonutd. Mely-
TUM, Tpeba UMaTH y BHIy 3HaUajHE Pa3iIuKe y aluTUIMPAaHUM KOHIICHTpaIMjaMa eKCTPaKTa 1
uHgoMeranuHa. [ToceOHO je MHTepecaHTHA YUEH-EHUIIA J1a CE HH Y JeHOM CIIy4ajy HE MOXKE
YOUYHUTH KOHIICHTPAIIMOHO 3aBUCHA aHTHHOIUIIENTHBHA aKTUBHOCT AILTUIIMPAHUX EKCTpaKara.
Jlpyru 3Ha4ajaH Mmokaszaresb U3y3eTHE aHTUHMH(IAMATOPHE aKTUBHOCTH MCIIUTUBAHUX OWIba-
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Ka y in ViVO yclioBHMa jecy pe3yaTaTH aHTHEAeMaTO3He aKTHBHOCTH Tj. CLIOCOOHOCTH pely-
KIIMje eJieMa M3a3BaHOT KapareHaHoM (), MpU 4eMy Cy €KCTPaKTH alUTMIUPAaHU y WIICHTH-
YHUM KOHIICHTpalljamMa Kao M y MPETX0THOM eKcriepuMenTy. MHave, kapareHanu (Jlamoja A,
Kara K | joTa 1) MPeACTaBIbajy CIOKEHY TPYITy MoJincaxapuiaa KOju ce cacToje o]l MOHOMepa
rajjakTo3e ¥ UMajy CoCOOHOCT TePMOPEBEP3UOUITHOT Teyinpama. MHjeKTupaH y opraHusam,
A-KapareHaH W3a3MBa aKyTHY, HEUMYHCKY, 3allaJbeHCKy PEaKIMjy y3 MPHCYCTBO MpouH(pIa-
MaropHux arcHaca (OpagukuHuHa, xucramuna, ROS u RNS wuta.), npaheny pa3sutkom
efeMa, GONOM U PBEHMIOM.>? VICIIMTHBAHN EKCTPAKTH CY, y CKOPO CBHM Ipymnama (OCHM
FUA 100 mg/kg), ounu y cramy ga cMame (GopMHpame M pa3BHTaK eaema 10 6 h Hakon
MHjeKTHpama KaparcHaHa, y 0JIHOCY Ha MO3UTHBHY KOHTpouty. Ha 24 h ox ununupama enema
cBM IeduHUCaHU TpeTMaHu ekctpaktiMa F. ulmaria u F. hexapetala cy edukacHo cmamunm
3alpeMuHy efieMa y rmopehemy ca rpynom Koja je TpeTHpaHa caMo KapareHaHOM, y3 H3y3eTaK
3Ha4YajHUjuUX pe3yarara koa Ttpermana FHR exkcrpakTom. VY cymtuHm, TOK pa3Boja emema
M3a3BaHOT KapareHaHOM Yy IIaramMa eKCTIIEPUMEHTAIHUX JKUBOTHEA MOXKE C€ MPUKA3aTH y
06IMKy 1BO(Ga3HE KpUBE ™, KA0 WITO je CIydaj KOX Pe3ylITaTa OBOI HCTPaXHBAA. Y IIPBO]
¢da3u, Koja 3armounme HEerJe OKO je/laH caT HaKOH MHjeKTHpama KapareHaHa, ociobOabhajy ce
XHCTaMUH M cepoToHWH. Hapenna asza kapakrepuiine ce MpHUCYCTBOM IpOCTAarjaHIuHa Y
nHGIAMAaTOPHUM €KCy/IaTUMa Ha MECTY 3allaberha, a 3Ha C€ J]a OHU MTPajy MPECYAHY YIOTY
y Pa3BUTKY Jajbe WHGIIaMaTOPHE peakiije. MakcuMaliHa 3alpeMuHa e/ieMa je y OBOM UCTpa-
KHBamy JIOCTUTHYTa Hajuenihe Ha 4 h HakoH TpeTMaHa KapareHaHoM. [Ipema Vinegar et al.
(1969)*®, npucycrBo npocrarmanuHa ce Moxe nokasaru Beh Ha Tpehem caty Meperba egema
U y TIepHOAY HEeTIOCPEAHO HAKOH TOTa, TAKO Ja CY CXOJHO TOME M HAaIllM PE3yJITAaTH ITOTBPIH-
1 HajBehu crenen nHdmamanmje Ha 3—4 h ox unaykiuje. Heke xopenaruje y antunHgpama-
TOpHUM e()eKTHMa UCIIMTUBAHUX SKCTpakara cy npuMehieHe y o6a in vivo Tecta (aHTHHOLU-
[ENTHBHA U aHTHEIEMAaTO3Ha akKTUBHOCT), oceOHO ko rpyme Tpetupane FUA (100 mg/kg),
JIOK jeé KOHKPETHO aHTHEJeMaTO3HH MOTEHIMjall Bapupao no ¢azama, na cy HEeKH €KCTPaKTU
Oounn eUKacHUjU y peAyKLUUju enemMa y npBoj ¢asu, 0K ce KOJ HEKHX Ipyla HHUBO elemMa
BHUIIIE CMakUBAO y ApYToj (hasu.

VY jenuHoj CTyIUjU Koja ce, Mopea OHE Koja je Omia Jeo OBe JOKTOPCKE aucepTalyje,
0aBuiia IN VIVO HCTIMTUBAKEM aHTHUXUIIEPAITe3HjCKUX edekara OBe JBe OMJbHE BPCTE, JOILIO0
ce J10 3aKJbyuKa Ja cy juodunmsupann nHQy3H 1BeToBa Ousbaka F. ulmaria u F. hexapetala
(100-300 mg/kg, p.0.), HCMOJBMIN TO3HO 3aBHUCHY AHTHXHIIEPAITE3UjCKYy aKTHBHOCT KO/
XHIIEepare3nje u3a3BaHe UHjeKIHjoM KapareHalHa.333 VY ucToj CTynuju, UCTpakMBayKka rpymna
Samardzi¢ et al. (2016)** yKasyje J1a I[BET UCIIUTUBAHUX OMUJbaKa y MIPUMEHEHOM OOJIMKY HE
yTUYe 3HA4ajHO Ha CMAmbEHE KapareHaHOM M3a3BaHOT eJleMa KOJ eKCIIEPUMEHTATHUX JKUBO-
THHbA, AJIM U J1a TOKCUKOJIONIKA CTyJHja MOoKazyje 6e30€qHOCT MPUMEHE UCTUX Ca CPEIHbOM
aeraiaoM n030M (LDsg) mpexo 2000 mg/kg. Jenuo in vivo uctpakuBawe Drummond u capa-
JTHUKA (2013)100 0aBWIIO Ce UCIUTUBAKEM aHTUMH(IIaMaTOPHOT MOTEHIIM]jaja HOBOT (DyHKIIU-
OHAJTHOT TIPOM3BOJIA, KOJH CE CacTOjao O]l BOJACHUX EKCTpakaTa KaMWIIHIE, BpOe U MEIYHHUKE
Ha T0OpOBOJHHUM HCIUTAHUIIMMA. Pe3ynrarnma je moTBpheHo /1a oBa cMela cMambyje pou-
3poawy nutokuHa (IL-1B, IL-6 u TNFa), cmamyje 60n u moOosbliaBa MOKPETIEUBOCT U
OIIITE CTame 3r1000Ba. Pe3ynraruma MHOrOOpOjHUX HAYYHHMX HCTpaKUBamba MOTBPhHEHO je
na (eHONHA jeIUmbEha, 0]l KOJUX je BEJUKHU Opoj MPHUCYTaH Y UCHUTHBAHUM EKCTPaKTHUMAa,
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npe cBera (peHONHE KHCeNMHE (TajiHa, €JIATMHCKA M CAJMIMIIHA KHCEIHHA), (IaBOHOWIM
(kBepueTrH, kKeMdeposi, KaTeXUH, CMUKATEXWH), IbUXOBU OPOjJHHM JIEPUBATH U APYTH TOJHU-
(dheHonm, UMajy M3y3eTaH MOTEHIHMjall Ka0 aHTHHUH(pIaMaTOPHH arencp,20149:159.160.1% Kgep-
LHETHH W W30KBEPUUTPUH HHXUOUpAjy IyTeBe MeTaboyM3Ma apaxujioHaTa M YTHYy Ha
pasIHYKTE PErylIaTopHe HHTOKMHE W XeMOKHHE. > °°' KaTeXMHH HCIIOIbaBajy CBOje AHTH-
undamaTopae edekre kpo3 peryianujy ekcrpecuje INOS u COX-2 u cympecujy mpo-
uHdIamMaTopHuX HToKMHA. 2% CBakako, y ciyuajy CBMX HCIMTHBAHHMX eKkcrpakata F.
ulmaria u F hexapetala najsehy mnaxkmy HpuBIadd MPHUCYCTBO TayldTEpUHA, KOJU C€ Y
HaJ3eMHOM Jeny u KopeHy F hexapetala nanasu wak y o0simky nBa uzomepa. [aynrepuH je
M0Ka3a0 M3Y3€THE aHAIreTCKe M aHTUUH(IaMaTOpHE e(eKTe y pas3jIuduTHM CTyIujama,
AIUIMLHAPAH iN VIVO Kao YHCTO jeMmbere ", y OOIHKY CBOJHX ACpHBATA ' WM y OGIHKY
bpakuuje excrpakata 3umseiaenu (Gaultheria yunnanensis) koja caapyku rayateput y Behoj
KOJNMYHHA ", 3aKIbydIll HAYYHHX HCIHTHBAEA TayITEPHHA CY 14 OBO jCMICIHE HMA aHTH-
nH(IaAMaTOPHY M aHAITETCKY aKTHBHOCT CJIMYHY acCIIMpUHY, allid 0e3 He)KeJbeHUX eexaTa Ha
racTPOMHTECTHHAIHH TPAKT KOj€ acIIMpPUH UCTOJbaBa (HaCTaHAK JIe3Hja U yJlepanuja, yciuen
WHXUOUTOPHOT JienoBama acnupuHa Ha COX-1 U3 jkenyaadyHor enuTesna, KOju uMa yjory y
CHHTE3M HUTOMPOTEKTUBHUX MpOCTariaHaAnHa). ['ayITepuH XUAPOIU30M 0 METHII CalTUIIH-
jata, a MOTOM JIeJIOBamkeM ecTepa3a y IpeBHMa, KpBU M jeTpH, ociiobaha cBOj akTMBHU
cacTojak, CAMIWIHY KHCEIUHY, 3HATHO cropHje u 06e36elyje epekTuBHY KOHIEHTpaLU]y Y
Ty’KeM BPEMEHCKOM TIepHOy, 0e3 HarJIor mopacra meHe KonuunHe. Ctora, CaluInIHa Kuce-
nuHa He yrrde Ha aktuBHOCT COX-1 y xkenyiy, jep ce He ocinobaha y ToMm ey AUreCTUBHOT

139,140,364
TpakTa, Ma Tako U HE M3a3uBa HEXeJbeHe edexTe. 39.140,36

Jaxne, 0a3upaHO Ha XEMH]JCKOM
cacraBy ekctpakara F. ulmaria u F hexapetala, ucrnosbenn anTuuH(pIAMATOPHU TOTEHITHjaIT
y INPUMEHEHUM TECTOBMMA MOTBpljyje ompaBaaHOCT ynoTpede OBHX Ousbaka y €BpOICKO]
TPaJUIMOHAIHO] MEAMLIMHYU Y TpeTMaHy MH(IaMaTOpHUX oboJbema. Kao mro je Beh Hamo-
MEHYTO, y JbYJICKOM OpraHu3My J0JIa3u JO MeTaOOJUYKHX MpOMeHa (EHOIHUX KOHCTHUTYe-
HaTa U3 OMJPHUX EKCTpakara, Tako Ja je, paad MOTIYHOI pa3yMeBama MEXaHW3Ma aHTH-
MH(IaMaTOPHOT JEJI0Bamka, HEOMXOJHO YCMEPUTH Jlajba UCTPaKMBama y Mpaslly yTBphuBa-
Ha HauyMHa MeTabonMcama aKTUBHHUX KOHCTUTYEHaTa W Jia JIM JT0OMjeHH METa0OJIUTH U Ha

KOJU HAQ4MH yTUYYy Ha MEXaHH3aM aHTUUH(IaMaTOPHOT JeJI0Baka eKCTPaKTa Kao LEeIHUHE.

[Mpema nmutepaTypHuM Toganuma, obe ucnutuBaHe Owsbke, u F. ulmaria u F hexa-
petala xopumhene cy y TpaAMIIMOHATHOj MEIWIIMHU €BPOICKHX HapoAa y TpEeTMaHUMa
oGosbema 6yopera.”’*3M8 Crora je jemam ox 3amataka IOCTABIBEHHX y OKBHPY paja Ha
OBOj JIOKTOPCKO] MCEepTaLUji OMO EKCIIEPUMEHTAIHO OTBPIUTH ONPaBJIaHOCT OBAKBOT BHJIA
ynorpebe oBe aBe OmsbHe BpeTe u3 poaa Filipendula. V te cBpxe xopumihes je in vivo Mmoaen
HCIHUTHBama (aIOMHO manoBu u3 coja Wistar), a ekcriepuMeHT je AeuHHUCaH Tako Ja ce Ha
MYJITUAUCIMIUIMHAPHA HAYMH MOXeE JI0hM 10 HajOUTHUJUX YMIbEHUIA U pe3yiTara Koju Ou
yKa3uBaJIM Ha IN VIVO ehekTe HCTUTUBAHKUX eKCTpakaTa Ouspaka F. ulmaria u F hexapetala, y
CTamky MHTOKCHKAIIM]€ areHCOM 3a KOjH j€ MO3HATO J1a, y MPBOM Peay, yTu4e Ha MOPGhOJIOTH]Y
u ¢uzuosnorujy Oyopera. 3a n3a3uBame TOKCHYHOCTH KOpUIINEeHa je IUCIIIaTHHA, JIeK KOjH je
TPEHYTHO jeJaH of Haje(heKTUBHUJUX HUTOCTATUYKUX areHaca y TpeTMaHy IIHPOKOT CIEKTpa
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TyMOpa YBPCTE KOH3HUCTEHIIU]E, YKJbYUyjyhu KaHIep BpaTa U riaBe, miyha, jajHuka u TeCcTu-
ca, Oermke, IEPBUKCA U eH,Z[OMeTpI/ijMa.366’367 Tepaneyrcku edexTu mucruiaTuHe Ha henuje
TyMoOpa 0JIBHjajy ce, u3Meljy ocTaiior, Ipeko peakTHBHUM BpcTama kuceonuka (ROS)-mocpe-
JIOBaHE HHAYKIH]E anonTose.’*® YIpKoc YMmEHHUIH Ja C¢ UCIUIATHHA KOPUCTH KIMHIYKH
Beh ckopo "eTpaeceT roAnHa, Kao Je0 TpeTMaHa MOMEHYTUX MaJIMTHUTETa, HeXeJheHH ede-
KTH OBOT JIEKa, TOCEOHO HE(YPOTOKCUIHOCT, OTOTOKCHYHOCT U XEMATOTOKCHYHOCT, Cy U JIaJhe

Hensoesxuu. 2430

JeTpa, ka0 HajBaXXKHHMjH OPTaH 3a JCTOKCHUKAIM]y Yy OpPraHU3MYy, TpBa je
noroleHa TOKCHYHUM CIIOPETHUM eeKTHMa MHOTHX JIEKOBA, 114 j€ YIPaBO XEMaTOTOKCHYHO-
CT "ecT mpoGlIeM MmoBe3aH ca MetaGom3MoM mucmarnae.” "0 Mnaxk, Hajuemlin HeXe/beH
edekar moBe3aH ca TPETMAHOM LHUCIUIATHHOM je HE(PPOTOKCHYHOCT. Y MpoIecy peHaiHe
eKCKpelyje nucIuiatuie, Oyoper akymynupa BUCOKe €(eKTUBHE KOHIIEHTpPAIUje OBOT jeu-
BEHa, IITO MOXKE MPOY3POKOBATH allONTO3y WA HEKPO3y TKHBA, Y 3aBUCHOCTH OJ BpeMEHa

227,234

M3JI0KCHOCTH U KOHHGHTpaIII/Ije OUCIIIAaTHHE. Haqua HUCTpa)XKUBamka MOTBpAWIIA Cy Oad

CYy OKCHJATHBHU W HUTPO3ATHBHU CTPEC TJIABHU MEXaHU3MH y OCHOBHM HAacTaHka in VIVO
TOKCHYHOCTH M3a3BaHe LHUCILIATHHOM.?>??’ MHore cKopalime CTyamje 0aBe ce ympaBo
eeKTMa YHOCAa aHTUOKCHJIaHATA HA CMAKEHhe TOKCUYHOCTH U HEXEJbeHUX eekarta y opra-
Hu3My uHIykoBanux mucmiatusom.” > Crora je u Ham nub GMO MCIHTAaTH YTHIA]
eKCTpakaTta HaJ3eMHHUX JIeJI0Ba U KopeHa Ousbaka F. ulmaria u F hexapetala ammumiupanux y
Tpu pasnmuure go3e (100, 200 u 400 mg/kg TenecHe Mace) Ha HeraTUBHE e(eKTe LUCILIA-

THHE Y IN VIVO ycloBuMa.

Pesynratn ucrmTHBama mapamerapa cepyMa eKCIepUMEHTAINX KUBOTHbA JaCHO CYy
nokazaim na je jemHa jgo3a mwmcruiatuae (7.5 mg/kg t.m., 1.p.) pesynaTupana HMCTaKHYTHM
noropuiameM (yHKIH]a jeTpe u 0yopera. TpaHcamuHase, JJOKATU30BaHE Y IIUTOIUIA3MU Xe-
naromuTa, ociiobahajy ce y KpBOTOK HakoH omtehema henuja Tako 1a X oBa 0COOMHA YNHU
HAjOCETIHHBH]IM MapKeprMa 3a onpeliBarbe memymapHor omrehiema 1 TokcHaHocTH. > Tpa-
HcamuHaze y cepymy (ALT u AST), kao u npyru napametpu cepyma (ALP u yGT) nose3anu
ca HOpMaJHOM (YHKLMJOM jeTpe, OMiu Cy 3HadajHO nmoBehaHM y cepyMmy rpyne >KHBOTHHA
TPETUPAHUX CaMO LUCIIATUHOM. byOpexHa nuchyHKIMja pa3BHja ce HEKOJIUKO JaHa HAaKOH
TpeTMaHa IUCIUIATHHOM W KapakTepule ce nmoBehameM KOHIIEHTpaIMje KpeaTHHUHA U ypee
y cepymy.”®® V Hammm mcnmTHBamKMMa, HHBOHM TPH IVaBHA mapamerpa (yHKImje Gyopera,
KpeaTnHUHA, MOKpahHe KucelnHe U ypee, 3HaTHO Cy TIOpaciii y TPYITH TPETHPAHO] CaMo IIHC-
ratnHOM. OBHM TIapaMeTpH CBaKaKko YKasyjy Ha pa3Boj IHCIIATHHOM MHAyKOBaHE He(poTo-
KCHYHOCTH, KaKO je HABEACHO y MHOIMM HeaBHMM Hamasuma.’ “*'*3" [lltapmme, mamm
pe3yaTaTu MoKazajiu Cy Ja MUCIUIaTMHA M3a3UBa 3HaYajHO CMAbCHE TelleCHE Mace )KUBOTH-
HBa Ha Kpajy eKCrepuMeHTa. JelaH o/l KJbyYHHMX pa3jiora 3a OBakBe pe3yJTare TeJecHe Mace
MoOke OUTH IUChYHKIIM]jAa TaCTPOMHTECTUHAIHOT TPaKTa, AEXHJIpaTalyja, peayKiuja aneTu-

71,37
Ta, moBehaH KaTaGoIM3aM W HACTAHAK PEHAIHIX TYOyIapHHX O31e1a.> '

OxcuaaTUBHU CTpeC, Kao IITO je Beh moMeHyTo, IpeacTaBsba jelaH O]l Haj3HayajHH-
JUX MeXaHW3ama YKJbYYeHHX Y MPOIEC pa3Boja TOKCHYHOCTH mucruiaTuae. [lox HopMamHuM
(hU3MOJIOMIKKUM YCIIOBUMA, CUHTE3a U enuMuHaija ROS y hennjama koHTposiMcana je eHjo-
TeHHM aHTUOKCUAAHTHUM cuctemuMma (katamaza - CAT, cymepokcua mucmyrtaza - SOD u
penykoBanu riytatuon - GSH). Melyrum, ako cy HuBou ROS 3HAaTHO MOBHIIICHH, MHOTE
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henmujcke CTpyKType, KOje YKJby4yjy MpUMapHE OMOMOJIEKYJIE THIAa MPOTEHHA, JIUIMUIA W
JIHK, mory outm omrehene, Tako ga ROS wurpajy omnydyjyhy ysory y maToreHe3u TOKCH-
gnocTH mucruatuae.”>? Kako ce MONEKy/IM LHCIUIATHHE MOTY KOBAICHTHO BE3aTH 3a
MIPOTEHHE, TO MOXE J]aJb€ YTUIATH Ha CTPYKTYpE aHTUOKCHIATHBHHUX €H3MMA U THUME MHXH-
OupaTtu eH3UMCKy akTHBHOCT, mpe cBera CAT u SOD, eH3uma koju Jenyjy Kao mpBa JIHHH]a
onOpane mpu OmiI0 KoM okcuaatuBHOM omTehemy henmja. Ipyrun moryh mexanuzam Kojum
[UCIUIATHHA PelyKyjeé HMBO AaHTHMOKCHUIATHBHUX €H3MMa je cMameme ekcrpecuje SOD u
CAT rena.’” JenaH o1 HajBaXXKHUjUX KOHCTUTYEHATa HEEH3UMCKE 0J10paHe 07 OKCUIATHBHOT
crpeca je penykoBanu riryratuon (GSH). GSH je ykibyden y mporiec peryianmje nepmeadu-
JHOCTH YHYTpAIIlkhe MUTOXOHAPHjaIHE MEMOpaHe M eH3UMCKY (DYHKITH]Y, TaKO IITO OJpKaBa
SH-tpyny y peaykoBaHoM cTamby M TUME 00e30el)yje mpoTOH 32 aHTHUOKCHUIAHTHE €H3HME.
[Tpaheme HuBoa GSH je m3y3eTHO BaXKHO KOJ TPETMaHa UCIUIATHHOM, jep j& OBO jeIUHCHHE
jaKo peakTHMBHO M MMa TEHICHIHM]Y (hOpMHUpama KOMILIEKCA Ca MOJIEKYJIHMa KOjH CaJpiKe
THOJHY Tpymy, Kao mro je cirydaj ynpaBo ca GSH. Konjyranuja mucriatune ca GSH cma-
byj€ IBEroBy KOHIICHTPAIIN]Y M BOAM Ka HACTAHKY MUTOXOH/IPHjaJTHOT OKCHIATUBHOT CTpeca,
K0 jeHOr CerMEeHTa TOKCHYHOCTH LucIuiaTuue.’>?*° Jour kpajem 80-THX rOAMHA IPOLLIOT
BeKa J0Ka3aHO je Ja je IMCIUIaTHHA, Kao jeaumeme, y moryhnoctu na rpaau CP-GSH-
KOHjyrare, KOju Cy TaJia M30J0BaHH U3 henuja u cepyma eKCIIEpUMEHTATHUX KUBOTHEbA TPE-
THPAHUX mueruiatnaom. TuobapbutypHa kucenuHa-peaktuBhe cyncranne (TBARS), kao
HYCIIPOAYKT JIMIHIHE MEPOKCHIAINje N3a3BaHe OKCHIATHBHUM CTPECOM, Cy HEONXOJHE 3a
yrBphuBame HuB0oa ROS-uHayKOBaHMX omTehema y OpFaHI/ISMy.3787380 Henasna ucrpaxusa-
Ba Cyrepuiry J1a, CIOOOJHM pajuKald Koje TeHEepHIle NUCIUIaTHHA, MOTY pearoBaTH ca
MEMOpPaHCKUM JUIUANMA, IPU YeMY J0J1a3U 10 (popMHpama JIUIHIHUX nepoxcnz[a.37l’375 A
JOIII je/IaH OJT TVIABHUX MPOJyKaTa JHIHIHE OKCHaaluje jecte u Manonauanaexun (MDA), y
YMjUM ce eKBUBaJleHTUMa Hajuemthe oapehyje HuBo TBARS kao mHIukaTopa OKCHJIATUBHOT
crpeca.’”® U3 pesynrara o6MjeHnX Y HAWIO] CTYXH]H BHM CE, KPO3 HUBOE CBHX HCITHTHBA-
HuX Mapkepa ockunatuHor ctpeca (CAT, SOD, GSH u TBARS), y tkuBuma OyOpera u
JeTpH maioBa TPETUPAHUX CaMO JeTHOM JI030M IMCIIIaTHHE, Ja je IMCIJIaThHHA UMaa Hera-
TUBaH YTHIIQ] HA OKCHUIATHBHU CTAaTyC OBHX OpraHa. Pe3ynraTw akKTHBHOCTH aHTHOKCH]IA-
HTHUX €H3MMa MCTHYY Yy MpBHU iaH nopemeha) gynkmuje jerpe u Oybpera ycien TpeTMaHa
nucruiatnaoM. Kao miro je m oueknBaHo, kKoHIeHTpauja GSH y 0yOpe3nma u jeTpu je Owmra
eKCTPEMHO pEeIyKOBaHa, IITO CE MOXKE MPHUIHCATH KOMIUIEKCHpamy Monekyma GSH ca
nucraTuHoM. TIoBpx Tora, TpeTMaH LUCIIATUHOM J0Beo je u 1o nosehama HuBoa TBARS
U JUMHIHE TepOoKCHaaIuje y TKUBUMa OyOpera u jerpe. OBU pe3ynTaTu Cy CBaKaKo y Kope-
JAlMjU ca MoJaMa MHOTUX UCTPaKMBAUYKHUX I'PyIa, KOje cy NOTBPAWIIE /1A j€ OKCUIATUBHU
CTpeC TJaBHM Pa3jor TOKCUYHMX edeKkaTa IMCIJIATHHE, jep M3a3MBa CMambEhe KOJIWYMHE
GSH, npaheno moBehamem HHBOa HEKHX Mapkepa OKCHAAaTUBHOT crtpeca, | BARS, xemaru-
YKHMX TPAHCAMMHA3A U PELYKIIMjOM eH3MMCKe akTuBHOCTH CAT 1 SOD,22>/235:248,371,373,381-383

Pesynratn ucnutuBama mapaMeTapa OKCHAATUBHOT CTpeca y cepyMy M TKHBHMa H
aHanu3a omrtehema TkMBa OyOpera U jeTpu eKCIIepUMEHTATHUX KUBOTHHbA, KOj€ Cy TpeThupa-
HE ca TpH Je(pUHUCAHE J103¢ METAHOJIHUX €KCTpaKaTa HaJ3eMHHX JIeJI0Ba U KOpeHa Ouspaka
F. ulmaria (FUA u FUR) u F. hexapetala (FHA u FHR), Tokom 10 y3acTonHux naHa, y3
jenHy o3y mucIUiaTuHe (IeTor JaHa TpeTMaHa), yKa3yjy Ha 3HadajHO IMOBOJBHO JICjCTBO
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aIUTMIMpAaHUX EKCTpakara y OJHOCY Ha Tpyly Koja je TpeTHpaHa caMoO ca IMCILIATHHOM.
HcnutrBaHu eKCTpakTH Cy 3Ha4yajHO mobospmany GyHKIH]Y jeTpe u OyOpera, koja je Ouia
HapylieHa TPUMEHCHOM JI030M IHCIUIATHHE, a TO j& M OKapaKTEePHCAHO CMamkEHhEeM 0cio0a-
hama xenmatnykux henujckux eH3MMa y HUPKYJIalujy U HopMaln3auujoM QyHKIuje Oyopera
MIPEKO peryaiyje HuBoa ypee u Mokpahne kucenune. [locebHo je 3HauyajHa cTabunmsanyja
CTpyKType xematuuke hemmjcke MemOpaHe OJf CTpaHe eKCTpakaTa M NMPEBEHIMja U3JIAXKEHa
unTpahenujckux en3uma. TpeTMaH eKCTpakTHMa je OMO y CTamy Jla 3Ha4ajHO CMarby mapame-
Tpe cepyMa, y HEKUM CJIy4ajeBHUMa Ha JI03HO 3aBUCTAaH Ha4MH. EKCTpakTH Ccy, mopes Tora, y
BEJIMKO] MEpU YPaBHOTEKUJIN OKCHUIATUBHU CTaTyC Y TKMBHMa OyOpera u jerpe nmoehamem
aktuBHOcTH CAT m SOD, anum u cMamemeM JIMIHIHE MEPOKCHAAIMje W KOHIICHTpAIlH]je
TBARS. Takohe, cBM UCIHUTHBaHU €KCTPAKTH, Y MPUMEHEHUM KOHIICHTpalijama, Oumm y
CTamy Jla crpeue cMameme HuBoa GSH y TkuBy jeTpe Hacrano 300r TpeTMaHa IUCIUIATH-
HoMm. Unaxk, y Oyopesuma je GSH O6mo eneMeHT aHTHOKCHUIATHBHE OJ0paHe Tmoj Hajehum
YTHLIAjeM TOKCHYHUX O0COOMHA LUCIUIATHHE, MPH YEMY je BEpOBATHO JOLUIO 10 (opMHUpamba
korutekca CP-GSH. Jenuno je FUA ekcTpakTt y HajBUIIO] 103U OMO y MOTYhHOCTH /12 OpKU
HuBo GSH y OyOpe:xHOM TKHMBY y rpaHHIlaMa HOpMalie, TOCMAaTPaHo Y OJHOCY Ha HEraTUBHY
KOHTPOJIHY IpyIy. 3aKjby4aK KOjU C€ MOKE M3BECTH U3 JIOOMjEHUX pe3yJTara je Ja UCIUTH-
Banu excrpaktu F. ulmaria u F. hexapetala mokasyjy 3HatHO u3paxkeHuju edekar y npese-
HIUjU U Cy30Wjamy pa3BUTKAa OKCHIATHBHOT CTpECa MHIYKOBAHOT IMCIUIATUHOM y TKHUBY
jeTpe, HETo MITO je TO Cly4a] Y peHATHOM TKUBY. Mako mpenuszan mMexaHnu3aM He(ppOTOKCH-
YHOCTH IUCIUIATUHE U J1aJbe HUje MOTIYHO pa3jallkbeH, MMO3HATO je Aa OyOpe3u akymynupajy
MHOro Behe KOHIIEHTpalyje HUCIUIATHHE, y OJHOCY Ha OCTajla TKMBAa M OpraHe, MoceOHO
MPOKCUMANTHU TyOynu OyOpera 300r MEMOpaHCKHUX TpPAaHCIOPTEPA KOJH CY Ty JIOKAIH30-
Baun.”> VHaykimja Hepo- ¥ XEMATOTOKCHYHOCTH IWMCIUIATHHE, Ne(MHHCAHA HA OCHOBY
JeTepMUHaIje HUBOAa OMOXEMHjCKHX IapameTapa y cepyMy M TKMBHMMA, MOTBpheHa je u
pe3yaTatuMa XMCTOJIOUIKMX aHaliM3a TKUBHHMX Ipernapara OyOpera M jeTpu TpeTHpaHHX
KHUBOTHHA. L{ycninaTrHa je n3a3Bana oOMMHE MOP(DOJIOIIKE IPOMEHE y TOCMAaTPaHUM TKHBH-
Ma, ok cy ekcrpaktu F. ulmaria u F. hexapetala ucrmosbunu mporekTuBHH edekaT Kpo3
CMamelhe U yOIaKkaBame CTeleHa XUCTOMATONIOMKUX Tapamerapa. Melyyrum, Mopa ce ucra-
hu u nma cy HajOe3benHuje Ouie HIDKE J03€ €KCTpakara, jep je Ha TKUBHUM Ipenaparuma
KMBOTHEbA M3 TPyla TPETHPAHUX caMO eKcTpakTuMa y HajBumioj mo3u (400 mg/kg t.m.)
YOUEHO pa3BHjambe M3BECHUX MO(DPOIONIKMX MPOMEHA CIabor 10 Cpelamer HWHTCH3UTETA.
Jlakiie, MICIIUTHBAHU €KCTPAKTU HMCII0JbaBa]y Haje(MKACHU]Y 3aLITUTY TKUBA, Y HIKUM J103a-
Ma, y3 3Ha4ajHy pelyKIHjy omrehema peHaTHOT U XeNaTHYKOr TKUBA M3a3BaHOI IIUCIIATH-
HOM. XenaTonpoTeKTUBHHU €()eKTH UCTIUTUBAHUX OMJbHUX BpCTa MOTBpHEHM Cy y HEKOJIHKO
Hayunnx crymuja. Tako cy Cebovié u Maksimovié¢ (2012)'% mokasanu XenaTonpoTeKTHBHO
nejcTBo ekcTpakTa mBera F. hexapetala xox omrreherma jeTpe HHIYKOBAHOT YIJbEH TETPAXJIO-
PHUAOM, TJI€ je TpETMaH OBHM €KCTPAaKTOM yTHIIa0 Ha 3Ha4ajHO noBehame HUBOA aHTHOKCUAA-
TUBHUX IapaMeTapa y TKHBY jeTpe eKCIIEPUMEHTAINX J>XUBOTHHbA, IITO j€ CBAaKako y
KOpeJalrjy ca HallluM pe3ynTatuMa. Takole, y cTamy XenaTOTOKCHYHOCTH W3a3BaHE UCTHM
areHCOM KOJi eKcriepuMeHTanHux mamoBa, Shilova et al. (2006, 2008)92’105 Cy TOTBpIMIN Aa
eKCTpPaKT U (pakuuje Haa3eMHOTr nena Omsbke F. ulmaria yrudy moBoJbHO Ha perynaiujy
CBHUX IapaMeTapa OKCHJIATHBHOTI CTpeca Y TKHBY jeTpe U KPBHO] TUIa3MHU.
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VY nperxo/Hoj IN Vitro aHanu3u HUTOTOKCHYHOCTH OBHX EKCTpakara, Huje Ouia aeTe-
KTOBaHa IUTOTOKCHYHA akTuBHOCT HH F. ulmaria autu F. hexapetala excrpakara y konie-
urpaju 10 50 pg/mL, va henmujckum muaujama U251, HCT-116 u MRC-5. U3 tor pasiora,
MOJKEMO TPETIIOCTABUTHU JIa UCIIUTHBAHU SKCTPAKTH Y CBAKOM Cliydyajy He OM MMayd CHHEp-
TMCTUYKH IUTOTOKCUYHM edekar ca nuciuiatuHoM. C apyre cTpaHe, HEKH JIMTEpaTypHU
MoJIallk yKa3yjy Ha U3y3eTaH IIUTOTOKCHYHU TOTEHIIMjajl ekcTpakaTa 1seta F. ulmaria u F.
hexapetala ma pacr xymamux mumbobracromauux ,,Raji hemnja'®, kao u HHXHGHIH]Y
nponudepanuje NCI-H460 Tymopckux henuja momohy ekcrpakra mnpeta F. ulmaria.*®

[TocToju HEKOMMKO MOryhux MexaHHW3ama MPEeKO KOjUX MCIUTUBAHH €KCTPAKTH MCIO-
JbaBajy CBOj€ MPOTEKTUBHO JIjCTBO Y )KMBOM OpraHU3My. JeIaH ol BUX je CBaKako oja0paHa
0l OKCHIATHBHOT cTpeca.”’’ MHOre CKOpAIlibe CTYAMje CyrepHiry aa (GeHOIHA jeIurberba
OWJBHOT MOPEKJIa, Ka0 U OMJBbHH €KCTPAKTH, MMajy Pa3InIUTe OMOJIOIIKE OCOOMHE, TOCEOHO
Ka0 aHTHOKCHJAHTH y Pa3IMUUTHM CTamHMa W 00OJbEHbMMa KOja Y CBOjOj OCHOBH HMMajy
okcuatiBHE crpec.”’’ Tlopea aHTHOKCHIATHBHOT OTEHIMjalIa, jaCHO je 1a (heHONHa jeiu-
HBEha MO0Ka3yjy HU3 MO3UTHBHUX (papMakoJIOmKuX edekara. PenmuMo, KaTeXuHu U MpoIHja-
HUJWHYA (KOHJIEH30BaHU TAaHUHM), KOju cy nerekroBaHu LC-MS ananusom y cBUM eKcTpa-
KTHMa, T0Ceyjy HH3 KOPHCHHX edeKaTa Ha 3apaBibe. >t >
TeXMHA Cy jako M0oOpO HMCMNHUTaHEe, a MO3UTHBHU €(PEKTH OBOT je/IMIbEHa 3aCHHUBAjy C€ Ha

npeBeHIHjU omTehema y cTambiMa OKCHIATHBHOT cTpeca iN VIVO u yKibyuewy y henujcky

Buomomike ocoOuHe enuka-

curnammsanijy. 2% Takohe, XuaponM3aGHMIHK TAaHWHH MOCELYjy Pa3IMYUTE GHOJOIIKE
AKTHBHOCTH 3aCHOBAHE HA AaHTHOKCHIATHBHUM M aHTHKaHIeporeHnM ocoGuuama. **% Jom
jenHa (apMaxoJIOIIKK M3Yy3€THO aKTHBHA Ipyna (EHOTHUX jJeIUIEHha WIACHTU(PUKOBAHUX Y
eKCTpaKTUMa, NMPBEHCTBEHO HAJ3€MHHX JIeJIOBA, HCIUTHBAHUX OWJbaka jecy (IaBOHOMIU U
(JIaBOHOM/IHU TJIMKO3UM, BEhHHOM TIIMKO3UIM KBEpIETHHA (CIIUPEO3U I, XUTICPO3U]I, PYTHH,
KBEPIUHUTPUH M W30KBepUUTpUH). KBepiietnH je ¢rmaBoHOH H00pO MO3HAT MO CBOM iN Vivo
AHTHOKCH/IATHBHOM TOTCHIHM]any, KOjH YKJbYdyje M Xe[aTONPOTEKTHBHY aKTHBHOCT.>'
Sanchez-Gonzalez et al. (2011)**® nokaszamu cy ma kBepuerns noceayje u HePOMPOTEKTH-
BHY aKTHBHOCT KOJ] TOKCHYHOCTH MHYKOBaHE YIIPaBO IIMCIUIATHHOM, TIPH TOM HE HapyIIaBa-
jyh¥l leHYy aHTUTYMOPCKY aKTHBHOCT. Je/iaH O TITMKO3H/Ia KBEPIIETHHA, KBEPIIUTPUH, Takohe
je moKa3ao aHTHOKCHIATHBHO €jCTBO IN VIitro u mo0osbimao in ViVO aHTHOKCHIATHBHH CTAaTyC
eKCIIEPUMEHTAHAX JKHBOTHEbA. 2> Kajia roBOpHMO 0 iN ViVO edexTiMa xumeposnaa, Choi
et al. (2011)**! nokymeHnToBaNM Cy 1a je OBO jEAMEEEE MCIOBHIO XEMATONPOTEKTHUBHY
aKTHBHOCT Koj omrehema jerpe mHIyKoBaHOT yribeH TerpaxiopuaoM (CCly), m To mpeko
AHTHOKCHIATHBHEX Mexanmsama. Arjumand et al. (2011)*° mokasamu cy na je pyTuH, Kao
Beh noTBphenn eukacHn aHTHOKCUAAHT, ycIeo Aa yonaxu undiaamanujy Oyopera nHayKo-
BaHy LUCIUIATUHOM M CMamb¥ OKCUAATUBHHU cTpec. Takole, M30KBEpUUTPHH MOKa3yje IIMPOK
CIIeKTap MO3UTHBHUX OWOJOIIKHUX edekara in VItro u in Vivo, moceOHO XeMOIPOTEKTUBHY
AKTHBHOCT y CTAB-HMa OKCHIATHBHOT CTPECa, TYMOPA M KapIHOBAacKylIapHuX mopemehaja.®*
DeHoJTHE KUCEMHE MPE/ICTaBIba]y JOIT jeAHY KJIacy OMOJIONIKY aKTHBHUX JeIUHCHha UICHTHU-
(bUKOBaHUX y UCTIMTHBAHUM €KCTpakTUMa. ['aiHa KucenuHa je rmokas3aja U3y3eTHE OCOOMHE y
in Vivo ycroBmMa, Koje ce Ormemajy y CrpedaBamy pacTa HEKHX THIIOBA TyMopa -~ u

CYIPECHju OKCHIATHBHOT cTpeca ), ok cy Ydice et al. (2007)**® noxasamu na emarnmcka ku-
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CelIMHAa YTHYE Ha TPEBEHIM]Y OKCHIATHBHOI CTpEeca WM3a3BaHOT LHUCIUIATHHOM Yy TKUBHMA
jeTpe u cpra.

Jlakie, criocoOHOCT GuTojenumbema (DEHOTHOT THIA Ja JeTY]y Kao jaku aHTHOKCHIA-
HTH, a KOja TIOTHYE O]l BbUXOBE XEMH]CKE CTPYKTYpE, OJ U3Y3€THOT j¢ 3Hauaja 3a MOTCHIIH]ja-
JHY IN VIVO aluiMKaiujy OBUX jelub-eHha WK Mpernapara. tbuxosa MoryhHOCT aa pearyjy ca
CIIO0O0HUM paJUKalrMa, aKTHUBHPA]y €H3UME aHTHOKCHUIATHBHE OJ0paHe, Xenaranuja Me-
Taya, MHXUOUpPAke aKTUBHOCTH OKCHIa3a, Kao M moBehame aHTUOKCHIATUBHUX OCOOHMHA
jenvbema Malle MOJICKYJICKE Mace, YAHH MX U3y3€THO TOTOJHUM M300pOM 3a TPETMaH OKCH-
JIATUBHOT cTpeca | meroBux mocneauua. 2> OGehapajylia aHTHOKCHIATHBHA AKTHBHOCT
excrpakara F. ulmaria u F. hexapetala je nperxonno mokasana nmpuMeHoM iNn Vitro metoza, a
(UTOXEMHUJCKOM KapaKTepU3allijoM NpOYy4YaBaHOT MarepHjajia, moMohy BHIe Xpomarorpa-
(bckux U CreKTpOo(YOTOMETPH)CKHX METOJa, MOTBPHEHO je MPUCYCTBO IIHUPOKOT CHEKTpa
(heHOTHUX jeTuberha, 32 KOje je TTOKa3aHo Ja Jenyjy Kao aHTHOKCcHIaHTH. Hammm pesynratu
CEepYMCKHX W TKHBHHX OHMOXEMHjCKHX IIapaMeTrapa jacHO HMILTHIHMPAjy a WCIUTHBAHU
OWJbHH €KCTPaKTH INTHTE OJ IHCIIATHHOM W3a3BaHE TOKCUYHOCTHU jeTpe u OyOpera mocpe-
JICTBOM aHTHOKCHJIATUBHE aKTUBHOCTH. Ilopel HaBeACHOT aHTHOKCHIATHBHOT MEXaHHM3Ma
3allITUTe METaHOJIHUX ekcrpakata F. ulmaria u F. hexapetala, mpyru moreniujanau npote-
KTUBHU MEXaHM3aM, KOJI IIMCIUIATUHOM MHyKOBAHOT OKCHJIATUBHOT CTpEca, j¢ 3aCHOBAaH Ha
TPaIUIIMOHAIHO U HAYYHO JI0Ka3aHOj aHTUWMH(IIAMATOPHO] aKTMBHOCTH OBHMX OWJbHUX Bp-
cra’®99100:333 KOja je moTBpheHa W y OKBHUPY OBE JTOKTOpcKe aucepTanuje. OKCUAATHBHU
CTpeC MHIYKOBAaH IHMCIUIATHHOM BOJM Ka aKTHBAIMjU TPOWH(IAMATOPHUX MeEIHjaTopa U
Pa3BUTKY 3alajbemba y OpFaHI/ISMy,239 TaKo Jla aHTUMH(IIaMaTOPHO J€jCTBO (PUTOjeIUmBCHA U
eKCTpakaTa MOXe YMHOTOME JONPUHETH CyNpecHju mTeTHUX edekara mucrarune. [lopen
pesyiTata oBe MOKTOPCKE IUcCepTalije, MHOTOOpOjHAa HaydHa HCTpakKMBama IMoKazaja Cy
MPOTEKTHUBHE e(eKTe pa3INuuTUX OMJPHUX eKCTpakaTa Ha mpoiiece Hepo- U XemaToTOKCH-
246248397 By ibHE eKCTPAKTH GOraTH IOJIH-
(eHOIIMa, Ka0 ITO Cy eKCTpakT prusoma hymGupa (Zingiber officinale)?*, excrpaxr xep6e

kamunune (Matricaria Chamomilla)398 U CTaHJApJM30BaHU €KCTPAKTH Kao CI/IJII/IMapI/IH399 51

YHOCTH H3a3BaHC a,Z[MI/IHI/ICTpaI_[I/IjOM OUCIIJIaTUHE.

74 .
JKEH-ILCH" ', MCIIOJbHIIA Cy 3HauajHE 3aIITUTHE ePeKTe KOJ XemaTo-, 0TO- W/Wiu HePpOoTO-
KCUYHOCTH I[UCIUIATHHE IN VIVO.

Jour jeman ox mMoryhux 3amiTHTHHX MexaHH3ama ekcrpakata F. ulmaria u F. hexa-
petala y cramy TOKCHYHOCTH MHIyKOBaHE LHCIUIATHHOM MOXE OWUTH Cy30Hjame omreherma
JHK nanana y Hopmanaum henujama. [{ucnnatuHa Moke pearoBatu ca OpojHUM CTPYKTYpa-
Ma y henuju, anu HajBa)kHUj€ UHTpALlETyJIapHe METE OBOT aHTUTYMOPCKOT JIeKa jecy MOJIEKY-
m JIHK. Bepyje ce na je omrehewe JIHK riaBHu okuaay 3aycraBibama heaujckor MUKIyca
U, Ha Kpajy, anonro3e. L{ucnnaTuHa je mokasana MHIYKIM]y aroNTo3€ Y BUILE TUIIOBA TKU-
Ba.?? Takohe, ynorpeba uucIIaTMHE y XEMHUOTEpaluju KaHiepa noBehaBa MoryhHoct
dbopmupama U pa3Boja CEKYHIAPHUX MaJHTHUTETA, YCIEJ HEHE BHUCOKE MYTAareHe CIOCO-
oroct.*® Mako j€ aHTHMHEOIUIaCTUYHU e(eKaT MHUCIUIATHHE IOCPEIOBaH BE3MBAHEM 3a
jemapny JIHK, mucnnatuHa Takolhe wu3a3mBa omrehema MHUTOXOHApHjaTHE JIHK.?*° Ha
OCHOBY HCTpakHBara rpyme Brozovic et al. (2011)*®, moxe ce 3axpyuntn na rucruaTisa
MHAYKYyje BeJHMKa TeHeTcka omrehera M 3HayajaH CTENeH I'€HOTOKCUYHOCTH, HApOUYUTO Y
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henujama jetpe m OyOpera. Pesynratd HMCIUTHBamka N€HOTOKCHMYHOCTH Y HaIMM iN ViVO
eKCIIepUMEHTUMa, YKa3yjy Ha mpucycTBo 3HadajHor omrehema IHK mumykoBaHor mucruia-
THHOM Yy henmujama jeTpe u, HapounTo, henmujama Oyopera. Takole, pe3yaTaTd UCTUYY 1A je
nporenar penykuuje omrehema JJHK y 6yOpe3uma u jeTpu 3HaTHO 1MOPACcTao MpU TPETMaHy
ca LMCIUIATUHOM U MCIMTHUBAHUM EKCTPAKTHMAa, IIPU YeMY Cy HUXKe Jo3e ekcrpakara (100 u
200 mg/kg T.m.) Omite MHOTO €pUKACHH]Ee Y CBOM aHTHI'CHOTOKCHYHOM JICJIOBAEY Y OAHOCY
Ha HajBUIly npuMemeny no3y (400 mg/kg). Excrpakti y HajBehoj KOHILEHTpaLUjH HUCY
Onnm y MoryhHOCTH J1a cCMamke TeHOTOKCHYHOCT IUCIUIATHHE, Y HEKUM CllydajeBUMa Cy Te
BPEIHOCTH YaK M moBehaHe, a eKCTPaKTH AIUTMIMPAHW CaMOCTAJIHO Yy OBOj JIO3H Cy Takole
UMaJii M3BECHY F€HOTOKCHYHOCT, MaKO 3HATHO HMXKY OJ came mucruiatuae. J{o caga Hucy
o0jaBJbeHa Hay4Ha MCTPaKMBama Koja Ou ce OaBmiia ko-reHotokcuunomhy F. ulmaria u F.
hexapetala excrpaxara, amm cy Patenkovié et al. (2013)*”, kopucrehu SMART Tect Ha
Mmojenny opranusama Drosophila melanogaster, ycranoBuiau ma BojeHu wuH(y3 OHIbKE
Gentiana lutea L. uma koreHoTokcuyan edexar ca metui merancyindonarom (MMS), mto
UMILIHIMPA Ja eKCTPAKTH HEKUX OMJbaka MOry moBehaTu HeraTuBHE e(heKTe reHOTOKCHYHHMX
areHaca. MelyTum, Hamia uCTpaKMBayka rpyna je HeJaBHO YCTaHOBMJIA J1a CY MCTH EKCTpa-
ktu F. ulmaria u F. hexapetala ucnutusanu y okBUpY pajia Ha 0OBOj TOKTOPCKO] AMCEPTAIIUjH
OWIM JUIIEHH TEHOTOKCUYHOT JIeNOBalka M YaK Cy YCHEIH Ja y BEIHWKOj MEpU CIipeye
ourrehema JIHK mumykoBana xmmpokcun pamkanom.’® Taxolje, cKophja HMCTpakuBama
rpyme Sinha et al. (2015)°"" nokasana cy 1a Hek GHIBHH TpenapaTH MOTY 3aIITHTHTH henmje
on IHK omrehewa n3a3BaHMX LUCIUIATUHOM, 3aXBajbyjyhu CB0jOj CIIOCOOHOCTH HEyTpau-
3a1yje cI000IHUX pauKaa.

VYupkoc cBuM obOchaBajyhuM pesyntatuma OBOT IN VIVO UCNUTHBaWma TPETMaHa
eKCTpaKkTUMa HaJ3eMHOT Jena u kopena F. ulmaria u F. hexapetala, y3 jenny no3y mucia-
THHE Ka0 TOKCHYHOT areHca, MOCTOjH W3BecHa 00ja3aH Be3aHa 3a HEKe pe3yJiTare XUCTOMaTo-
JIOIIKE U TEHOTOKCHYHE aHAIN3€e KOJI KMUBOTHI-A TPETUPAHUX HAjBUIIIOM JT030M OBHUX €KCTpa-
kata. Ctora, moceOHy Maxmy Tpeba MOCBETUTH HAYMHY J03MPaba UCIIUTHBAHUX €KCTpaKaTa
y CBPXY BUXOBOI KopHIihema 3a ClpeyaBame WIH CMambehe TOKCHYHOCTH IHUCIUIATHHE.
Nmnak, 6e3 o63upa Ha TO, MOOMjEeHU PE3yJATaTH MOTBPlYjy 3HAUAJHO MPOTEKTHUBHO [I€]CTBO
METAaHOJIHUX eKCTpaKaTa HaJ3eMHuX aenoBa u kopena F. ulmaria u F. hexapetala, moce6uo y
HIDKMM TIPUMEHCHUM KOHIIEHTpaIMjamMa, y CTalbhMa TOKCHYHOCTH HACTalle YCIlel YHOCa
[UCIUTATHHE Y OpraHu3aM.
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VY OKBUpPY OBE JIOKTOPCKE IUCEpTalije U3BPIICHA je (UTOXEMHjCKa, OMOXEMHjCKa U
(dbapMakoIIonIka KapakTepru3anrja METaHOJIHAX EKCTpaKaTa HaJ3eMHUX U MOJ3EMHUX JIeIOBa
(xepbe u xopena) meaynuke (Filipendula ulmaria (L.) Maxim.) u cypyuune (Filipendula
hexapetala Gilib.). Ha ocHoBy mo0OujeHuX pe3ysTaTta NpUMEHCHUX aHau3a MOTY C€ H3BECTH
cieaehu 3aKIbydIu:

- Ilpenumunapra ¢uUTOXEMHjCKa HCIUTHBaka OWJBHUX  E€KCTpakaTta IOMOhy
CIEKTPO(OTOMETPUJCKUX METO/a IMOKaszajga Cy Ja CBU EKCTPAKTH MOCEAyjy BHCOK
caapkaj YKymHUX (DEHOTHHUX jeIui-eha. EKCTpakTH Haa3eMHHX JejioBa 00e OuIbHE
BpcTe OWiIM Cy AOMUHAHTHO Ooratuju ¢raaBoHOMAMMA U (praBOHOIUMA, IOK CYy
EKCTPAKTU KOpEHa MMaJIM 3HATHO Behe KOoMMYMHE KOHIIEH30BaHUX TaHWHA WM rajloTa-
HUHA. XpomaTtorpadckum TexHMKama y ekcrpaktuma F. ulmaria u F. hexapetala
NMOTBphEHO je MPUCYCTBO HIMPOKOT CIEKTpa (PEHOTHHX jenI-erha, Koja MpHUManajy
KjacamMa (peHOJIHUX KHcelnHa, (IaBOHOWIA M TAaHMHA, KAa0 M JepuBaTa OBHX jeIH-
BeHba. Y eKCTpakTy HajzemHor nena F. hexapetala nerekroBan je ¢uaBoHOMI KBEp-
LETHH, JIOK je Y HaJ3eMHHM JelIOBMMa 00€ HMCIUTHBAaHE OWJbKE HMICHTU(DUKOBAH
BenMKU Opoj AepuBaTa oBor (priaBoHOU[A, Mel)y KOjUMa je U CIIUPEO3ul, pehepeHTHO
jemubEemhe 3a CTaHIapAn3alijy OBUX OMJbHHMX BpcTa. Behuna dmaBoHoManHuX jenu-
BCHa je y 3HaTHO Behoj KoMMunMHU KBaHTH(UKOBaHA y Haa3eMHOM neny F. hexa-
petala, y mopehemy ca ekcrpakrom HamzemHor gena F. ulmaria. ¥V ekcrtpaktuma,
noceOHO KopeHa o0e OMJbHE BpCTE, 3a0€NIeKEHO je MPUCYCTBO NMPOLMjaHUIUHA KOJU
ce cacTtoje oA octataka (emu)karexuHa u (ernu)adsenexuna. Illto ce Tnue PpeHomHUX
KHCEJIMHA, TTOpe]] TATHE M eJIarnHCKE KUCEITMHE W HBhUXOBHUX JepUBaTa KOjU Cy JeTe-
KTOBaHH y CBHUM €KCTPAaKTHMa, CAIWIMIHA KHCEJIMHA JETEKTOBaHA je camo y
HagzemHoM neny F. hexapetala. Canunmnaty, o kojuma Cy MO3HATe U MEAYHHUKA U
Cypyuulla, Oy cy MPUCYTHH caMO y OONUKY rayiaTepuHa Y CBUM HCIHTHBAHUM
OWJHbHUM EKCTPaKTHUMa, alli y HemTo Behoj KONMWYMHY Y HaI3EMHUM JIEJIOBUMA OBUX
Onbaxa.

- Pesynratu ucnuTHBama aHTHOKCHIATHBHE aKTUBHOCTH €KCTpaKaTa OBHX OMJbaka y in
Vitro ycrmoBuMa BOJE 70 3aK/bydKa Ja OHHM TOCEAY]y HM3y3eTaH aHTHOKCHIATHBHHU
MOTEHIMjall U aHTUPAIMKAIICKY aKTHBHOCT (y3 W30CTajarbe XeaaTalldiOHUX CIOCOOHO-
CTH)), IITO CE MOXKE IPHUIHUCATH BEIMKOM CaJpXkajy Moiu(eHon a, Kao IMO3HATUX
eduKacHUX aHTHOKcHAaHaTa. JloOMjeHe BpeTHOCTH HE MpaTe WACHTUYaH TPEH]I, TaKO
Ja Ccy, y HEKUM CIy4ajeBUMa, €KCTPAKTH jeHe OWJbKe AOMUHHUpPAIU CBOjOM aHTH-
OKCH/IATUBHOM aKTHUBHOIIhY y OJHOCY Ha Apyry OuspKy. MCTO Baku W Ha HUBOY
OWJBbHHX OpraHa, Ia perrmMo Ja Cy eKCTpaKkTH KopeHa 00e OuJbke nManu Behy yKymHy
AHTHOKCHUJIATUBHY aKTUBHOCT O]l HAJ[3€MHHUX JI€JOBa, JIOK Cy Ce, C Jpyre cTpaHe,
eKCTPaKTH HAJ3eMHHX JIeJIOBa OJUIMKOBAIM OO0JFOM HEyTAIM3AIUjoM CI000HUX
pazgukana U CupedaBameM JUIUIHE TTepokcuaanuje. JlooujeHe BpegHOCTH aHTHOKCH -
JAaTUBHOT TOTEHIIMjajla eKcTpakara Ouje Cy yINOpeauBe ca MO3HATUM MPUPOTHUM
AHTHOKCHJIAHTUMA, Ka0 IITO Cy KBEPIETHH, PYyTHH, TallHA U €JIarMHCKA KUCEINHA, U
CHUHTETHYKUM aHTHOKcuaanToM bXT-om. HcnutuBama cTaOMIHOCTH eKcTpakara
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MoKa3ajia Cy Jia Cy OHU MPHJIUYHO CTa0MIIHU Ha pasnuuuTUM PH BpeaHocTHMA U 1pH
TEPMUYKOM TPETUPAKY, ITO UMILTUIMPA HBUXOBY Moryhy ynotpedy y pa3iuduTHM
JIMJETeTCKUM TIpernapaTuMa, rnpexpamMOeHuM u ¢apmareyrckum (hopmyianrjama, 6e3
3HAYAjHOT TYOWTKA aHTHOKCHUJATUBHE aKTUBHOCTU. Takolhe, pe3ynraTu cTaOMITHOCTH
Cy Jajy 3HauyajaH JONPHHOC Y pa3yMeBamy MOHAIlamka M JelIoBamkba EKCTpakara y
TOKY M HaKOH Ipoiieca in Vitro aurectuje, mro je 6una ocHoBa 3a iN VIVO HCIHUTUBaMba
(hapMaKoJIONIKe aKTHBHOCTH.

- Excrpaktu F. ulmaria u F. hexapetala cy ncnosbunm 100pe aHTUMHKPOOHE 0COOHHE,
MIPU YeMy je aHTHOAKTEpHjCKa aKTUBHOCT OMJIa MHOTO M3paK€HH]ja Y OJTHOCY Ha JIeJIO-
Balbe HCIHMTHUBAHUX €KCTpakaTa kao aHTudyHrunuma. bakrtepujcke Bpcre E. coli
(ATCC 25922), M. lysodeikticus (ATCC 4698), u uzonaru S. aureus (FSB 30), E.
faecalis (FSB 24) cy Owin HajoceT/bUBUjU Ha JEIIOBamkhe SKCTpaKara, J0K Cy Hajjaue
aHTH(YHTAJIHO JIeJIOBamhe MMOKa3all eKCTPaKT Haa3eMmHor nena F. hexapetala y tpe-
TMaHy rJbuBe F. 0XySporum u xopeH ucre Ousbke y TperMany ripuse P. fastigiata.

- Ilpwimkom in VItro ucnuTHBamba aHTHIPONU(EpPATUBHE AKTHBHOCTH EKCTpakaTa
yTBpEHO je 1a OHH, YaK U TP HAjBUIIIO] IPHUMEHEHO] KOHIIeHTparuju ox 50 pug/mL,
HE MHCIIOJhaBajy IUTOTOKCMYHE OCOOMHE, Kako Ha henujcKuM JIMHUjaMa KaHllepa
(xymana henmujcka nuuuja kanmepa aedenor npesa (HCT-116), xymana hemujcka
nunmja rauodnacroma (U251)), Tako u Ha HOpMmanHOj henujckoj auHHjU (XymaHa
henujcka nmuauja pudbpoodacta myha (MRC-5)).

- HcnutuBame aHTHHH(IAMAaTOPHE aKTUBHOCTH ekcTpakaTa F. ulmaria u F. hexapetala
in vitro u in Vivo, koje je 0a3upaHO Ha TPATUIMOHAIHO] YIOTPeOH OBHX OMIbaka y
HapoOJIHO] MEIUIIMHHM, JOBEJIO j€ JI0 3aKJby4Ka J1a €KCTPAKTH MOKa3yjy U3y3eTaH aHTH-
nH(IamMaTopHu edekar KOju ce orjeaa y CIoCOOHOCTH €KCTpakaTa Jla MHXHOupajy
CH3MMCKY akTHUBHOCT Iukiookcurerasa (COX-1 u mocebno COX-2) in vitro, mpu
4yeMy Hemajy MpeBesuKor yTunaja Ha ekcrpecujy COX-2 reHa. Y MHXUOULIUJU €H3U-
Ma COX-1 mpumar cy MManM eKCTpakTH HaJ3eMHHX JIeJIoBa MCIUTHBAHUX OuJbaka,
JIOK je ko naxubupama COX-2, mopes Ha3eMHUX JIeNI0Ba, HajBehu yTHIIa) HCIOJBUO
ekcTpakT kopeHa F. hexapetala. ExcrpakTu cy u y in VivO yciioBUMa UCIIOJBUIIH CBOJ
aHTUMH(IAMATOPHU TOTEHIUjall, MPH 4YeMy Cy ekctpaktu Omspke F. hexapetala
MpeIHadiIi 00JFOM aHTHHOIUIIEITUBHOM U aHTHEAEMAaTO3HOM aKTHBHOIINY.

- PesynraTtu in VIVO ucnMTHBama MOKAa3ald Cy J1a je KO-TPETMaH METAHOIHHM SKCTpa-
KTHMa HaJ3€MHHX JIeJioBa U KopeHa Omsbaka F. ulmaria u F. hexapetala, npumeme-
HUX Yy TpH paznuuute KoHuenrpamuje (100, 200 u 400 mg/Kg), ucnosbuo NpOTEKTH-
BHE e(eKTe KOJI eKCIEPUMEHTATHUX )KUBOTHIA Y CTalhy OKCUAATUBHOT CTpECa UHIY-
KOBAHOT' LUCIUIATUHOM. TpeTMaHOM eKCTpakThMa CMameHa je Hepo- U XemaToTo-
KCUYHOCT M3a3BaHa LUCILIATUHOM, PETYJIUCaHH Ccy OMOXEMHU]CKH MapaMeTpu y CEpyMy
U TKUBUMa OyOpera U jeTpe Be3aHU 3a OKCUJATUBHU CTpec U omrehema TKIBA, 10K Cy
ca Apyre CTpaHe eKCTPAKTH MOMOIJIM y OYyBamky HOpMaliHE rpalje TKHBa MOMEHYTUX
oprana. [lopex Tora, eKCTpakTH Cy y HUKHUM J03aMa JOBEIH 10 CMambEHha FeHOTOKCHU-
yHUX edekara IUcIUIaTiHEe Yy TKUBUMa OyOpera u jerpe. Ctora ce Moke 3aKJbY4UTH
Jla ce UCIIMTUBAHHU €KCTPAKTH MOT'Y KOPHCTUTH Kao MOMONHM areHcH KOJ MaiyjeHara
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ca KapIIMHOMOM KOjU TPUMAajy TEpanujy MHHUCIUIATHHOM, 3a MOOOJbINamke oa0paHe
OpraHu3Ma OJi OKCHUJATHBHOI CTpPECa M CMAmCHE CIHOPEIHUX TOKCHYHUX edeKaTta
[UCTUIATHHE.

- HajBeha koHIEeHTpanyja eKcTpakaTa alUIMIpana y in Vivo eKCIIepuMEHTY ca IiCIIa-
tuHoM per se (400 mg/kg) uzasBana je mpoMeHe OMOXEMHUJCKUX MapameTrapa HopMa-
nHe (ynkumje OyOpera u jerpe m moBehame xucronomkux u JIHK omrehema y
henujama oBUX opraa, ajqu je y UCTO BpeME OBa KOHIEHTpAIHja, Y CIIy4ajy CKOpO
CBHX GKCTpakKara, rmokasajia Hajoosbe in Vivo antrokcuaatuBHe edexre. OB pe3ysira-
TH yKa3yjy Ha TO Ja MTETHO (MPOOKCHIATHBHO) JICjCTBO MCIUTUBAHUX CKCTPAKTA Y
BeliMM KOHIIEHTpalrjamMma MpeBa3uia3y HbUXOB KOPUCHH eeKaT Kao aHTHOKCHIaHaTa
U J1a Tpeba y3eTu y 003up ynotpedy MamKX /1032 y MOTCHIHjaTHUM KOTpETMaHUMa ca
[UCIIATHHOM.

Ha xpajy, Ha OCHOBY CBeTa M3JIOKEHOT, MOKE C€ 3aKJbYYUTH JIa OBa TOKTOPCKA JIUCe-
pTanyja, o MpBH IMYT, HAYYHO] jaBHOCTH Jaje JeTajbaH, YIOPEeIHHU, YBUI y (PUTOXEMU)CKH
cacTaB eKCTpakaTa HaJ3eMHHUX J€lIoBa U KopeHa Oomibaka F. ulmaria u F. hexapetala, kao u
KOJMYMHY TMOjeIMHUX (PEHOJIHHX jenmberma y muMa. Takole, ncnutaHu (GpapMakoIONIKU
edeKTH mpelCcTaBibajy jellaH O]l 3HaYajHUX MPUJIora MOo3HaBamby OpOjHUX OMOJOIIKUX aKTH-
BHOCTHU KOj€ OBe OMJbKE MOCEy]y, a KOje Cy IIpe CBera MoBe3aHe yNpaBo ca BUXOBUM XEMHU-
jexkuM cactaBoM. OBa CTyaWja yKaszyje Jla ce€ €KCTPaKTH HaJ3eMHHUX JIeJ0Ba M KOpPEHa JBE
WCTIUTHBaHE OMJbKE, Ka0 M3BOPH AHTHOKCHIATHBHUX M AHTHUMUKPOOHMX CYIICTAaHIM, TOTe-
HITMjaJTHO MOTY KOPUCTHTH Kao JOJAIH WIH YHHUOIN PA3HUX JINjETETCKUX U (hapMaIieyTCKUX
MPOM3BOJIa, pajau MoOOJbIIaBaka (FUXOBUX CBOjCTaBa, alid U OpojHUX OeHedwuTa 3a 37apaBibe
qyoBeka. [lopen Tora, mokazaHa aHTHWH(IIAMaTOpPHA aKTUBHOCT OBUX OHMJbaKa MOXKE IOCIY-
KHUTHU 3a pa3BHjame HOBUX (opMyrnaiuja uim ¢urorpenapara, Koju 61 ce MOIJIM KOPUCTUTH
3a CIpevaBame U yOlakaBame 3ala/beHCKUX peakiuja y opranuzmy. OBU pe3ynTaTH Joja-
THO MOTBPYyjy ynorpeOy Omibaka F. ulmaria u F. hexapetala y tpaguipionantoj Meauuuau
eBPOIICKUX Hapo/a 3a Jieuewe nH(IamaTopHux 0o0oberma, kao u aa ce F. ulmaria y tperma-
HUMa MOXe ycremHo 3ameHuTn ca F. hexapetala. ¥Ysumajyhu y 063up npoTtektuBHe edekre
eKCTpakaTa OBHX OWJbaKka y CTamby OKCHAATHBHOT CTpeca M3a3BAaHOT IUCIUIATHHOM, MOYXKEMO
MPETIOCTABUTH JIa je YHTaB CIIEKTap (apMaKoJIOMKUX eekaTa eKCTpakara, OJATrOBOpaH 3a
3aIITUTY OpraHWU3Ma O] OBakBoOr Buja omrtehema. Heke o Haj3HauajHHjUX OCOOMHA KOje
npenopyuyjy ekcrpakre F. ulmaria u F. hexapetala 3a amjyBanTHy Tepanmjy mpu KopH-
mhemy HUCIUIATHHE 32 JIeYeHhe paka Cy aHTUOKCHJATHBHM, aHTHMH(IAMAaTOPHU M aHTHUTe-
HOTOKCHYHH eekTH. Mel)yTum, 3a MoTmyHo pa3yMeBame HaYMHA JeJI0Bamka, Kao 1 0e30e1Hy
NpUMEHY OMJbHUX EKCTpakaTa, MOpajy ce pa3MOTPUTH U, y OyayhHOCTH, J0AaTHO UCIIUTATH
MeTabonu3aM OMJBHUX cacTojaka M MeTaboiuuke peakiuje y Omosomkum cuctemuma (he-
nvjama), Ka0 U OJPEAWTH OJroBapajyha TepameyTcka j03a Koja He OM MMalla HEeXCJbEHUX
edekara y in Vivo ycioBuMma.
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Jokmopcka ducepmayuja Jesena KamaHuh

Jeaena Kamanuh pohena je 20. okmobpa 1988. 2odure y Yauky.
OcHosHy wkoay 3agpuwiuaa je 2003. zoduHe kao Hocusaay Bykose
dunsome. Cpedry meduyuHcKy wkoJy y Qauky, cmep gapmayeymcku
mexHu4ap, 3aspuiuia je ca odauvHum ycnexom. llikoacke 2007/2008.
2oduHe ynucaaa je IlpupodHo-mamemamuuku ¢akyamem y
Kpaeyjesyy, odcek xemuja, cmep ucmpaxcugarse u paseoj. OcHogHe
akademcke cmyduje 3aspuiuid je 2011. 200uHe, ca npoce4HOM OYEeHOM
9.00 (desem). Hcme 2oduHe ynucaaa je macmep akademcke cmyaduje
xemuje, makohe Ha I[IpupodHo-Mamemamuykom pakyamemy y
Kpazyjesyy, koje je 3aspwusaa 2012. zoduHe, Kao npsu macmep

A Xemuuap y ucmopuju ogoz gpakysamema, ca npoceyHoM oyeHom 10.00
(aecem) ,Zla/be aKadeMCKo ycaspwasdarbe HACMasuaa je ynucugarbem doKmopcKux axkademckux
cmyduja, mModysa 6uoxemuja, wkosacke 2012/2013. zoduHe, Ha IIpupodHo-mamemamu4ykom
dakyamemy y Kpazyjesyy, nod menmpocmeom doy. dp Baadumupa Muxaunosuha. Y okeupy
doKmopcKux cmyduja no/10xcuaa je cee NAaHOM U npo2pamom npedguheHe ucnume ca npoce4HoMm
oyerom 10.00 (decem).

Y moky ocHosHux cmyduja Jenema Kamauuh 6usa je cmuneHducma MuHucmapcmesa
npoceeme, Hayke U mexHO/0WKo2 paszsoja (0d 2008. do 2012. 2oduHe), a kao cmydeHm
dokmopckux cmyduja 6usaa je cmuneiducma MuHucmapcmea y moky npse 2oduHe cmyduja (y
oksupy npojekma 6p. OM 172016). Y 38are ucmpaxcusay-npunpasHuk uzabpaua je 26.12.2012., a
Yy 38are ucmpaxcugay-capadvuk 6.11.2013., ca peuszbopom y ucmo 38are 29.6.2016. 2oduHe.
AHeaxcosaHa je y padHu odHoc Ha npojekmy MuHucmapcmea npoceeme, HaAyKe U MexHO/A0UWKO2
paseoja Penybauke Cp6uje (npojekam 6p. HUH 43004) o0 14.11.2013. 2oduHe. Y docadawirbem
pady 6uaa je aHzaxcosaHa y u3sohery npakmuyHe Hacmase 3a cmydeHme Xemuje Ha OCHOBHUM U
macmep akademckum cmydujama, u mo y okeupy caedehux npedmema: buoxemuja, Buoxemuja
dusuosowku akmusHux jedurbersa, buoxemuja heauje, buoxemuja npumapHux 6UOMOAEKYAQ,
Buoxemuja 2, EH3umosoeuja u Buoxemuja 2 ca ensumosozujom.

Y okeupy cmunenduje kojy dodesmyje Penybauka Aycmpuja u Aycmpujcka cayxc6a 3a
akademcky pasmeHy (OeAD), wkosacke 2014/2015. 2z00uHe nposesaa je mpu meceya Ha CMPYYHOM
ycaspwasary Ha HHcmumymy 3a ¢apmayujy, Ha YHueepsumemy y ['payy, Aycmpuja, a kao
cmunenducma Aycmpujcke cayxcbe 3a akademcky pasamery (OeAD) u llenmpa 3a uHmepHayuoHa-
JIHY capadisy u mobusaHocm (ICM) deo ceojux ucmpascugarba peaauszosand je Ha eeh nomeHymom
Hucmumymy y I'payy, y okeupy jedHomeceuHoz 6opaska 2016. 200uHe, y ucmpaxcueaykoj 2pynu
npog. dp Pydoaga Bayepa. Jeaena Kamanuh je dobumHuk cneyujaiHoe npusHarea Cpnckoz
Xemujckoe dpywmea 3a 2012. 200uHy 3a u3ysemaH ycnex y mokKy OCHO8HUX cmyduja, Hazpade
[IpupodHo-mamemamuukoz ¢akyamema y Kpaesyjesyy 3a u3ysemaH ycnex y moky macmep
cmyduja (2012/2013.), nazpade Pondayuje Xemodapm, 3a ycnex y mokKy cmydupared 3d
cmydenme npupodHux Hayka (2013.), kao u epauma 3a yyewhe Ha 200uwiroj KoH@epeHyuju
Society for Medicinal Plant and Natural Product Research — GA (2015. 2oduHe).

Yaau je mehyHapodHoz /Jlpywmea 3a ucnumusdrbe JeKO8UMUX OU/bAKA U NPUPOOHUX
npouseoda (Society for Medicinal Plant and Natural Product Research - GA) (00 2013. 2oduHe),
Cpnckoe xemujckoe dpywmsa (2013. zodune) u [pywmsa 3a ¢usuosozujy 6umsaka Cpé6uje (00
2013. 2odune). [lo cada je ocmeapusa ycnewHy capadrwy ca MHO2UM UHOCMPAHUM HAYYHO-
UCmpaxcueaykuM apynama.
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Jenena Kamauuh je y docadawreem HayvHo-ucmpaxcusa4kom pady 6uaa aymop u/uau
Koaymop eesnukoz 6poja HAQyyHux nybaukayuja, y peHoOMUpaHuM HAy4HUM vaconucuma mehy-
HapoodHoz 3Hauaja (kamezopuje MZ20). Iloped moza, yyecmeosana je HA OPOJHUM HAYHHUM
KoH@epeHyujama, kako domahez, mako u mehynapodHoz kapakmepa. Y caedehum pedosuma
XPOHO/MOWKU €y nobpojaHu 6ubauozpagcku nodayu JeneHe Kamanuh koju npedcmassajy
pesyamame meHoz docadawrbez ucmpaxcusavkoz pada, a o6jasmeHu cy y MehyHapooHum
Hay4HuMm yaconucuma (ykynHo 19) u y eudy caonwmersa Ha mehyHapodHum (ykynHo 35) u
domahum (yKynHo 5) Hay4HuUM cKynosuma, wmo 36upHo YuHu 59 6ubauoepagckux jeduHuya.

HayuHne ny6aukayuje npoucmekse u3 oge dokmopcke ducepmayuje, 6 HayyHux ny6.u-
kayuja (4 pada y yaconucuma usysemHe epedHocmu - kamezopuja M21a, 1 pad y 8pXyHckom
MehyHapodHoM yaconucy - kamezopuja M21 u 1 pad y ucmakHymom MehyHapoOHOM yaconucy —
kamezopuja M22) u 11 koHdepeHyujckux caonuimetsba, obenexceHu cy 36e30UyoM HaKOH pedHoz
6poja (*), a nybaukosaHu HaywHU padosu ca pesyamamuma u3 ducepmayuje damu cy y Ilpusozy.

PajoBu 06jaB/beHM y HAayYHHUM Yyaconvcuma MelyHapoaHor 3Havaja (M20):

1. Vladimir Mihailovi¢, Mirjana Mihailovi¢, Aleksandra Uskokovi¢, Jelena Arambasi¢, Danijela Misi¢,
Vesna Stankovi¢, Jelena Katani¢, Milan Mladenovi¢, Slavica Soluji¢, Sanja Matic,
Hepatoprotective effects of Gentiana asclepiadea L. extracts against carbon tetrachloride induced
liver injury in rats, Food and Chemical Toxicology 52 (2013), 83-90; DOI:
10.1016/j.fct.2012.10.034
[F2012 = 3.010; M21a (Food Science & Technology 7/96); ISSN: 0278-6915

2. Milan Mladenovié, Sanja Mati¢, SneZana Stani¢, Slavica Soluji¢, Vladimir Mihailovi¢, Nevena
Stankovi¢, Jelena Katani¢, Combining molecular docking and 3-D pharmacophore generation to
enclose the in vivo antigenotoxic activity of naturally occurring aromatic compounds: myricetin,
quercetin, rutin, and rosmarinic acid, Biochemical Pharmacology 86 (2013), 1376-1396; DOI:
10.1016/j.bcp.2013.08.018
[F2013 = 4.650; M21a (Pharmacology & Pharmacy 25/256); ISSN: 0006-2952;

3. Vladimir Mihailovi¢, Sanja Mati¢, Danijela Misi¢, Slavica Soluji¢, Snezana Stani¢, Jelena Katanic,
Milan Mladenovi¢, Nevena Stankovi¢, Chemical composition, antioxidant and antigenotoxic
activities of different fractions of Gentiana asclepiadea L. roots extract, EXCLI Journal 12 (2013),
807-823.

[F2012 = 1.923; M22 (Biology 27/82); ISSN: 1611-2156

4. Nevena Stankovi¢, Milan Mladenovi¢, Mirjana Mihailovi¢, Jelena Arambasi¢, Aleksandra
Uskokovi¢, Vesna Stankovi¢, Vladimir Mihailovi¢, Jelena Katanié¢, Sanja Mati¢, Slavica Soluji¢,
Nenad Vukovi¢, Slobodan Sukdolak, Synthesis and toxicological studies of in vivo anticoagulant
activity of novel 3-(1-aminoethylidene)chroman-2,4-diones and 4-hydroxy-3-(1-iminoethyl)-2H-
chromen-2-ones combined with a structure-based 3-D pharmacophore model, European Journal
of Pharmaceutical Sciences 55 (2014), 20-35; DOI: 10.1016/j.ejps.2014.01.004
[F2014 = 3.35; M21 (Pharmacology & Pharmacy 66/255); ISSN: 0928-0987

5. Vladimir Mihailovi¢, Jelena Katani¢, Danijela MiSi¢, Vesna Stankovi¢, Mirjana Mihailovi¢,
Aleksandra Uskokovi¢, Jelena Arambasié, Slavica Soluji¢, Milan Mladenovi¢, Nevena Stankovic,
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10.

11.

12.

Hepatoprotective effects of secoiridoids-rich extracts from Gentiana cruciata L. against carbon
tetrachloride induced liver damage in rats, Food & Function 5 (2014), 1795-1803; DOI:
10.1039/c4f000088a

[F2014 = 2.791; M21 (Food Science & Technology 17/122); ISSN: 2042-6496

* Jelena Katani¢, Vladimir Mihailovi¢, Nevena Stankovié, Tatjana Boroja, Milan Mladenovic,
Slavica Soluji¢, Milan S. Stankovi¢, Miroslav M. Vrvi¢, Dropwort (Filipendula hexapetala Gilib.):
Potential role as antioxidant and antimicrobial agent, EXCLI Journal 14 (2015), 1-20; DOI:
10.17179/excli2014-479

[F2015 = 1.292; M22 (Biology 46/86); ISSN: 1611-2156

Nevena Stankovi¢, Milan Mladenovi¢, Sanja Mati¢, Snezana Stanié, Vesna Stankovi¢, Mirjana
Mihailovi¢, Vladimir Mihailovi¢, Jelena Katani¢, Tatjana Boroja, Nenad Vukovi¢, Slobodan
Sukdolak, Serum albumin binding analysis and toxicological screening of novel chroman-2,4-
diones as oral anticoagulants, Chemico-Biological Interactions 227 (2015), 18-31;
DOI:10.1016/j.cbi.2014.12.005

[F2015 = 2.618; M22 (Biochemistry & Molecular Biology 148/289); ISSN: 0009-2797;

* Jelena Katani¢, Tatjana Boroja, Nevena Stankovi¢, Vladimir Mihailovi¢, Milan Mladenovi¢,
Samo Kreft, Miroslav M. Vrvi¢, Bioactivity, stability and phenolic characterization of Filipendula
ulmaria (L.) Maxim., Food & Function 6 (2015), 1164-1175; DOI: 10.1039/c4fo01208a
[F2015=2.686; M21 (Food Science & Technology 25/125); ISSN: 2042-6496

Vladimir Mihailovi¢, Danijela Misi¢, Sanja Mati¢, Mirjana Mihailovi¢, SneZana Stanié, Miroslav M.
Vrvi¢, Jelena Katanié¢, Milan Mladenovi¢, Nevena Stankovi¢, Tatjana Boroja, Milan S. Stankovic,
Comparative phytochemical analysis of Gentiana cruciata L. roots and aerial parts, and their
biological activities, Industrial Crops and Products 73 (2015), 49-62; DOL
10.1016/j.indcrop.2015.04.013

[F2015 = 3.449; M21a (Agronomy 6/83); ISSN: 0926-6690

* Jelena Katani¢, Vladimir Mihailovi¢, Sanja Mati¢, Vesna Stankovi¢, Nevena Stankovi¢, Tatjana
Boroja, Milan Mladenovi¢, SneZana Stani¢, Samo Kreft, Mirjana Mihailovi¢, The ameliorating
effect of Filipendula hexapetala extracts on hepatorenal toxicity of cisplatin, Journal of Functional
Foods 18 (2015), 198-212; DOI: 10.1016/}.jff.2015.07.004, corr. 28, 2017, 326-327. DOLI:
10.1016/j.jff.2016.11.017

[F2015=3.973; M21a (Food Science & Technology 8/125); ISSN: 1756-4646

* Sanja Mati¢, Jelena Katani¢, Snezana Stani¢, Milan Mladenovi¢, Nevena Stankovié, Vladimir
Mihailovi¢, Tatjana Boroja, In vivo and in vitro assessment of the genotoxicity and
antigenotoxicity of the Filipendula hexapetala and Filipendula ulmaria methanol extracts, Journal
of Ethnopharmacology 174 (2015), 287-292; DOI: 10.1016/j.jep.2015.08.025, corr. 200, 2017,
236.D0I: 10.1016/j.jep.2017.02.030

[F2015 = 3.055; M21a (Integrative & Complementary Medicine 2/24); ISSN: 0378-8741

Milan Mladenovi¢, Nevena Stankovi¢, Sanja Matié, SneZana Stani¢, Mirjana Mihailovi¢, Vladimir

Mihailovi¢, Jelena Katani¢, Tatjana Boroja, Nenad Vukovi¢, Newly discovered chroman-2,4-
diones neutralize the in vivo DNA damage induced by alkylation through the inhibition of
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14.

15.

16.

17.

18.

19.

Topoisomerase Ila: A story behind the molecular modeling approach, Biochemical Pharmacology
98 (2015), 243-266; DOI: 10.1016/j.bcp.2015.08.106
[F2015 = 5.091; M21a (Pharmacology & Pharmacy 18/255); ISSN: 0006-2952

Ramazan Ceylan, Jelena Katani¢, Gokhan Zengin, Sanja Mati¢, Abdurrahman Aktumsek, Tatjana
Boroja, Snezana Stani¢, Vladimir Mihailovi¢, Gokalp Ozmen Guler, Mehmet Boga, Mustafa
Abdullah Yilmaz, Chemical and Biological Fingerprints of Two Fabaceae species (Cytisopsis
dorycniifolia and Ebenus hirsuta): Are they Novel Sources of Natural Agents for Pharmaceutical
and Food Formulations?, Industrial Crops and Products 84 (2016), 254-262; DOI:
10.1016/j.indcrop.2016.02.019

IF2015 = 3.449; M21a (Agronomy 6/83); ISSN: 0926-6690

* Jelena Katani¢, Tatjana Boroja, Vladimir Mihailovi¢, Stefanie Nikles, San-Po Pan, Gvozden
Rosi¢, Dragica Selakovi¢, Jovana Joksimovi¢, Slobodanka Mitrovi¢, Rudolf Bauer, In vitro and in
vivo assessment of meadowsweet (Filipendula ulmaria) as anti-inflammatory agent, Journal of
Ethnopharmacology 193 (2016), 627-636; DOI: 10.1016/j.jep.2016.10.015, corr. 198 (2017),
608-609. DOI: 10.1016/j.jep.2017.02.012

[F2015 = 3.055; M21a (Integrative & Complementary Medicine 2/24); ISSN: 0378-8741

* Jelena Katani¢, Sanja Mati¢, Eva-Maria Pferschy-Wenzig, Nadine Kretschmer, Tatjana Boroja,
Vladimir Mihailovi¢, Vesna Stankovi¢, Nevena Stankovi¢, Milan Mladenovi¢, Snezana Stanic,
Mirjana Mihailovi¢, Rudolf Bauer, Filipendula ulmaria extracts attenuate cisplatin-induced liver
and kidney oxidative stress in rats: in vivo investigation and LC-MS analysis, Food and Chemical
Toxicology 99 (2017), 86-102; DOI: 10.1016/j.fct.2016.11.018

[F2016 = 3.778; M21a (Food Science & Technology 8/129); ISSN: 0278-6915

Jelena Katani¢, Ramazan Ceylan, Sanja Mati¢, Tatjana Boroja, Gokhan Zengin, Abdurrahman
Aktumsek, Vladimir Mihailovié¢, SneZana Stani¢, Novel perspectives on two Digitalis species:
Phenolic profile, bioactivity, enzyme inhibition, and toxicological evaluation, South African
Journal of Botany 109 (2017), 50-57; DOI: 10.1016/j.sajb.2016.12.004

[F2016 = 1.427; M22 (Plant Sciences 97/211); ISSN: 0254-6299

Jovana Joksimovi¢, Dragica Selakovi¢, Vladimir Jakovljevi¢, Vladimir Mihailovi¢, Jelena Katanic,
Tatjana Boroja, Gvozden Rosi¢, Alterations of the oxidative status in rat hippocampus and
prodepressant effect of chronic testosterone enanthate administration, Molecular and Cellular
Biochemistry xxx (2017), 1-10. in press; DOI: 10.1007/s11010-017-3014-0
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antimicrobial activity of novel ferrocene containing quinolines: 2-ferrocenyl-4-
methoxyquinolines, 1-benzyl-2-ferrocenyl-2,3-dihydroquinolin-4(1H)-ones and 1-benzyl-2-
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ABSTRACT

The aim of this study was to investigate the antioxidant activity of the methanolic extracts of Filipendula hex-
apetala Gilib. aerial parts (FHA) and roots (FHR) and their potential in different model systems, as well as anti-
microbial activity. According to this, a number of assays were employed to evaluate the antioxidant and antimi-
crobial potential of F. hexapetala extracts. In addition, the antioxidant activity assays in different model systems
were carried out, as well as pH, thermal and gastrointestinal stability studies. The phenolic compounds contents
in FHA and FHR were also determined. The results showed that F. hexapetala extracts had considerable antioxi-
dant activity in vitro and a great stability in different conditions. The extracts exhibited antimicrobial activity
against most of the tested bacterial and fungal species. Also, the extracts contain high level of phenolic com-
pounds, especially aerial parts extract.

Keywords: Filipendula hexapetala Gilib., phenolic compounds, antioxidant activity, stability,
in vitro digestion, antimicrobial activity

INTRODUCTON (Nic¢iforovi¢ et al., 2010). Food is a multi-
component system composed of different bi-
omolecules which could react with ROS. In
this case, antioxidants could be used as food
additives to preserve food by retarding dete-
rioration, rancidity, or discoloration due to
the oxidation (Wanasundara and Shahidi,
2005). Since many herbs, plants, vegetables,
and fruits extracts or powders have antioxi-
dant properties, there is an increasing interest
in natural sources of antioxidant molecules
for use in the food, because the synthetic an-
tioxidants, such as butylated hydroxyanisole
(BHA) and butylated hydroxytoluene (BHT),

Reactive oxygen species (ROS) produced
as a result of an imbalance inside the cell are
believed to be greatly responsible for the de-
velopment of many diseases, like chronic in-
flammations, heart disease, neurodegenera-
tive disorders, and cancer (Lin and Chang,
2013). In a biological system, the main com-
ponents which prevent or markedly delay ox-
idation of substrate (carbohydrates, proteins,
lipids and DNA) are commonly known as
antioxidants. Their physiological role is to
prevent damage of the cellular components
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Bioactivity, stability and phenolic characterization
of Filipendula ulmaria (L.) Maxim.

Jelena Katanic,*® Tatjana Boroja,® Nevena Stankovic,? Vladimir Mihailovi¢,?
Milan Mladenovi¢,® Samo Kreft® and Miroslav M. Vrvi¢®

The purpose of the present study was to evaluate the antioxidant and antimicrobial potential of Filipen-
dula ulmaria (L.) Maxim. methanolic extracts, their stabilities under different pH and thermal conditions
and in vitro digestibility. The results showed a considerable content of phenolic compounds in the
extracts, especially total phenolic acids (47.47 mg CAE g™%) and flavonoids (45.47 mg RUE g™ in aerial
parts. HPLC analysis indicated the presence of spiraeoside in the aerial part extract. The extracts revealed
an interesting antimicrobial effect against the tested microorganisms, especially bacteria E. coli and
E. faecalis (MIC 0.156-0.625 mg mL™Y), and fungi P. cyclopium and F. oxysporum (MIC 2.5-5 mg mL™).

Received 30th December 2014, The extracts exerted high antioxidant activities, particularly the root extract, paralleled by their consider-

Accepted 4th February 2015
DOI: 10.1039/c4fo01208a

able activities against the lipid oxidation process. The results of this study suggest that both extracts
potentially could be functional food ingredients considering their good antioxidant and antimicrobial

www.rsc.org/foodfunction

1. Introduction

Filipendula ulmaria L. Maxim. (Rosaceae, syn. Spiraea ulmaria
L. - meadowsweet, queen of the meadow) is a perennial herb
with creamy-white flowers, a short, pink rhizome and stems
50-120 cm high. It can be found in meadows, swamps, and
areas with higher humidity in Europe and Asia. Dried flowers,
leaves, the whole herb and the rhizomes are used medicinally
as drugs.' The medicinal parts of the plant contain a number
of phenolic compounds including phenolic acids (gallic acid,
salicylic acid, ellagic acid, caffeic acid derivatives), flavonoids
(catechin, kaempferol, astragalin, quercetin, hyperoside,
quercitrin, rutin, spiraeoside), hydrolysable and condensed
tannins, and salicylate aglycons and glycosides.>” The pheno-
lic content of . ulmaria is highly related to its pharmacological
effect, including antipyretic, anti-inflammatory, anti-rheu-
matic, analgesic, astringent, stomachic and diuretic effects.”
The herb and the flowers are traditionally used for fevers,
gout, infections and urinary problems or minor painful joint
conditions. The flowers are a component of some mixed
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activities, and stability under different conditions.

herbal teas, as remedies for influenza and rheumatism, and
kidney-bladder teas.®’

Reactive oxygen and nitrogen species (ROS, RNS) are well
recognized as deleterious because their overproduction results
in oxidative stress, a process which leads to destruction of bio-
molecules like lipids, proteins, and DNA. The ROS are associ-
ated with the induction of diseases such as cancer,
cardiovascular disease, atherosclerosis, hypertension, diabetes
mellitus, neurodegenerative diseases (Alzheimer’s disease and
Parkinson’s disease), rheumatoid arthritis, and aging.*® The
existence of defensive compounds called antioxidants is essen-
tial, because they play a significant role in alleviating or pre-
venting the oxidation of other molecules that are more easily
oxidized. Antioxidants are also added to a variety of foods to
prevent or deter free radical-induced lipid oxidation and to
extend the shelf-life of food products, mainly diary and meat
products.’® On the other hand, a decrease in the quality of
food could also cause production of a wide range of micro-
organisms. The increased use of natural antimicrobial com-
pounds for food preservation is justified by the number of
positive results that have been published in the past few
decades. Plant extracts and essential oils, as well as pure
natural substances isolated from the plants, are in usage as
additives for food preservation due to their excellent anti-
microbial properties.’’'* There has been growing interest in
the investigation of natural products for the discovery of com-
pounds which possess both antioxidant and antimicrobial
activities and have no harmful repercussions on human
health.

This journal is © The Royal Society of Chemistry 2015
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The effects of the methanolic extracts of Filipendula hexapetala Gilib. aerial parts (FHA) and
roots (FHR) against cisplatin induced kidney and liver injuries in rats were investigated as
well as determination of genotoxicity and antigenotoxicity of the extracts. Treatment with
FHA and FHR significantly decreased levels of urea, uric acid, serum transaminases, alka-
line phosphatase and y-glutamyl transferase, and increased the content of total protein. In
addition, treatment with the extracts significantly attenuated the cisplatin-induced oxida-
tive stress in kidney and liver tissues by increasing catalase and superoxide dismutase activities
and the content of reduced glutathione and decreasing the content of thiobarbituric acid
reactive substances (TBARS). The histopathological studies confirmed the protective effects
of the extracts against cisplatin-induced kidney and liver injuries. The extracts amelio-
rated cisplatin-induced genotoxicity. These results suggest that F. hexapetala extracts are
effective nephro- and hepatoprotective agents, with potential to reduce oxidative stress and
ameliorate cisplatin-induced nephro- and hepatotoxicity.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

There has been an increasing interest in the health enhanc-
ing role of functional foods or physiologically-active food

compounds. One of the most important traits of some func-
tional food ingredients, in addition to their nutritional values,
is their physiological benefit. Many recent studies have re-
ported that components of plant-based diet play a very
important role in health promotion (Crozier, Jaganath, & Clifford,
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The authors regret that in Fig. 3 inadvertently was incorporated tive photograph of kidney sections of experimental animals from
two photographs of the same tissue preparation of group VII group X (Fig. 3X in Fig. 3) is given below.
(Fig. 3VII and X). They would like to inform that this wrong figure The authors would like to apologize for any inconvenience
did not change the results of their study. The accurate representa- caused.
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Ethnopharmacological relevance: The two species of Filipendula genus, Filipendula hexapetala Gilib. and
Filipendula ulmaria (L.) Maxim are a traditional herbal medicine widely used to treat haemorrhoids,
diarrhoea, fever, rheumatism and arthritic pain, kidney problems, to stop bleeding, and the common
cold, as well as food supplements. However, no scientific study has been performed to validate genotoxic
and/or antigenotoxic potentials of these two Filipendula species.
Aim of the study: The aim of the present study was to examine the genotoxic and possible in vitro and
in vivo DNA protection potential of methanol extracts of F. hexapetala and F. ulmaria.
Materials and methods: The genotoxicity of different concentrations of F. hexapetala and F. ulmaria me-
thanol extracts from roots and aerial parts (20, 40 and 80 mg/ml), mixed with standard food for Dro-
sophila, was evaluated in vivo in the anterior midgut of Drosophila melanogaster using a modified alkaline
comet assay. The protective effects of the highest dose of extracts were observed in somatic cells of third-
instar larvae against ethyl methanesulphonate (EMS)-induced genotoxicity. Also, DNA protection activity
of methanol extracts from F. hexapetala and F. ulmaria (100, 200, and 400 pg/ml) against hydroxyl radical-
induced DNA damage was determined under in vitro conditions.
Results: The results showed that methanol extracts from the root and aerial part of E hexapetala at a
concentration of 20 mg/ml indicated the absence of genotoxicity. Also, there were no statistically sig-
nificant differences in total scores between any of the groups treated with E ulmaria root extract and the
negative control group, while F. ulmaria aerial part extract possess weak genotoxic effects depending on
the concentrations. The percentage reduction in DNA damage was more evident in the group of larvae
simultaneously treated with EMS and the highest dose of F. hexapetala root or aerial part extracts and E
ulmaria root extract (91.02, 80.21, and 87.5%, respectively) and less expressive in the group simulta-
neously treated with E ulmaria aerial part extract (54.7%). . hexapetala root and aerial part extracts and E
ulmaria root extract possess strong capabilities to protect DNA from being damaged by hydroxyl radicals.
Conclusions: It can be concluded that E hexapetala root and aerial part extracts and F. ulmaria root extract
demonstrated the absence of genotoxic activity. The extracts appeared to have antigenotoxic effect, re-
ducing the levels of DNA damage induced by EMS by more than 80%. Also, E hexapetala root and aerial
part extracts and F. ulmaria root extracts could effectively protect against hydroxyl radical-induced DNA
damage.

© 2015 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

medicine may have toxic features that will result in damage to the
human body, including the induction of genetic damage (Moreira

There is increasing interest in the investigation of natural
substances of plant origin with lower risk of side effects than
synthetic drugs used in conventional medicine (Celik, 2012). Many
plants used as food or to treat various diseases in traditional

* Corresponding author. Fax: +381 34 335 040.
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0378-8741/© 2015 Elsevier Ireland Ltd. All rights reserved.

et al., 2014; Gateva et al., 2015). Also, most traditional medicinal
plants have never been subjected to toxicological tests. For this
reason, it is important to screen plants applied in traditional
medicine for their genotoxic potency.

Genotoxic and antigenotoxic effects of plant extracts have been
evaluated using various genotoxicity tests and experimental or-
ganisms (Oyeyemi and Bakare, 2013; Munari et al., 2014; Vijaya


www.elsevier.com/locate/jep
http://dx.doi.org/10.1016/j.jep.2015.08.025
http://dx.doi.org/10.1016/j.jep.2015.08.025
http://dx.doi.org/10.1016/j.jep.2015.08.025
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jep.2015.08.025&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jep.2015.08.025&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jep.2015.08.025&domain=pdf
mailto:sanjamatic@kg.ac.rs
http://dx.doi.org/10.1016/j.jep.2015.08.025

Journal of Ethnopharmacology 200 (2017) 236

Contents lists available at ScienceDirect 58

Journal of Ethnopharmacology

Journal of

& ETHNO-
PHARMACOLOGY

= Ry X2 L?
ELSEVIER journal homepage: www.elsevier.com/locate/jep

Corrigendum

Corrigendum to “In vitro and in vivo assessment of the genotoxicity and
antigenotoxicity of the Filipendula hexapetala and Filipendula ulmaria
methanol extracts” [J. Ethnopharmacol. 174 (2015) 287-292]

CrossMark

(m

Sanja Mati¢™*, Jelena Katani¢”, SneZana Stani¢®, Milan Mladenovié¢”, Nevena Stankovié¢”,
Vladimir Mihailovi¢”, Tatjana Boroja®

2 Department of Biology and Ecology, Faculty of Science, University of Kragujevac, Radoja Domanoviéa 12, 34000 Kragujevac, Serbia
P Department of Chemistry, Faculty of Science, University of Kragujevac, Radoja Domanoviéa 12, 34000 Kragujevac, Serbia

During the assembly of Fig. 2A and B, an incorrect gel image in any way since results of relative density data in the graphs were
Fig. 2A was inadvertently included. It should be replaced with the presented with originally obtained values. The authors would like to
correct one as below. apologise for any inconvenience caused.

This error does not change the scientific conclusions of the article in
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Fig. 2. DNA protection activity of (A) Filipendula hexapetala and (B) Filipendula ulmaria methanol extracts from roots and aerial parts on hydroxyl radical-induced DNA damage.
Lane 1, DNA control; Lane 2, DNA damage control; Lane 3, gallic acid; Lanes 4-6, F. hexapetala or F. ulmaria extracts from roots (100, 200, and 400 nug/ml) respectively; Lanes 7-9, F.
hexapetala or F. ulmaria extracts from aerial parts (100, 200, and 400 pug/ml) respectively.
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ABSTRACT

Ethnopharmacological relevance: Meadowsweet (Filipendula ulmaria (L.) Maxim, Rosaceae) has been
traditionally used in most European countries for the treatment of inflammatory diseases due to its antipyretic,
analgesic, astringent, and anti-rheumatic properties. However, there is little scientific evidence on F. ulmaria
anti-inflammatory effects regarding its impact on cyclooxygenases enzymatic activity and in vivo assessment of
anti-inflammatory potential. This study aims to reveal the anti-inflammatory activity of methanolic extracts
from the aerial parts (FUA) and roots (FUR) of F. ulmaria, both in in vitro and in vivo conditions.
Materials and methods: The characteristic phenolic compounds in F. ulmaria extracts were monitored via high
performance thin layer chromatography (HPTLC). The in vitro anti-inflammatory activity of F. ulmaria extracts
was evaluated using cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2) enzyme assays, and an assay for
determining COX-2 gene expression. The in vivo anti-inflammatory effect of F. ulmaria extracts was
determined in two doses (100 and 200 mg/kg b.w.) with hot plate test and carrageenan-induced paw edema
test in rats. Inflammation was also evaluated by histopathological and immunohistochemical analysis.
Results: FUA extract showed the presence of rutoside, spiraeoside, and isoquercitrin. Both F. ulmaria extracts
at a concentration of 50 pg/mL were able to inhibit COX-1 and -2 enzyme activities, whereby FUA extract
(62.84% and 46.43% inhibition, respectively) was double as effective as the root extract (32.11% and 20.20%,
respectively). Extracts hardly inhibited the level of COX-2 gene expression in THP-1 cells at a concentration of
25 pg/mL (10.19% inhibition by FUA and 8.54% by FUR). In the hot plate test, both extracts in two doses (100
and 200 mg/kg b.w.), exhibited an increase in latency time when compared with the control group (p < 0.05). In
the carrageenan-induced acute inflammation test, FUA at doses of 100 and 200 mg/kg b.w., and FUR at
200 mg/kg, were able to significantly reduce the mean maximal swelling of rat paw until 6 h of treatment.
Indomethacin, FUA, and FUR extracts significantly decreased inflammation score and this effect was more
pronounced after 24 h, compared to the control group (p < 0.05).

Conclusions: The observed results of in vitro and, for the first time, in vivo anti-inflammatory activity of
meadowsweet extracts, provide support of the traditional use of this plant in the treatment of different
inflammatory conditions. Further investigation of the anti-inflammatory compounds could reveal the mechan-
ism of anti-inflammatory action of these extracts.

1. Introduction

Rosaceae family and is found widely in damp meadows trough Europe
and Asia (Barros et al.,, 2011). F. ulmaria is used in traditional

Filipendula ulmaria (L.) Maxim. (syn. Spiraea ulmaria L.), also European medicine for treatment of various ailments due to its
known as meadowsweet or queen of the meadow, belongs to the antipyretic, diuretic, analgesic, and anti-inflammatory properties

Abbreviations: FUA, F. ulmaria aerial part extract; FUR, F. ulmaria root extract; COX-1, cyclooxygenase-1; COX-2, cyclooxygenase-2; LOX, lipoxygenase; NSAIDs, nonsteroidal anti-
inflammatory drugs; HPTLC, high performance thin layer chromatography; HPLC, high performance liquid chromatography; IL, interleukin; dex, dexamethasone; NFkB, nuclear factor
kappa B; TNF-a, tumor necrosis factor alpha; PAF, platelet-activating factor; PPAR a and vy, peroxisome proliferator-activated receptors
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ABSTRACT

Filipendula ulmaria, known as meadowsweet, is a perennial herb found in wild and cultivated habitats in
Europe and Asia. Usage of E ulmaria in traditional medicine is based on diuretic, astringent, antirheu-
matic, and anti-inflammatory properties of this plant. Exposure to cisplatin at a dose of 7.5 mg/kg caused
significant increase in serum parameters of liver and kidneys function and tissue oxidative stress markers
along with some histopathological changes in liver and kidney tissues of experimental rats, as well as
high level of genotoxicity. Administration of F. ulmaria extracts in three different concentrations (100,
200, and 400 mg/kg/day) for 10 days resulted in a reduction of oxidative stress in tissues and decrease of
serum parameters. Moreover, tested extracts attenuated the genotoxicity of cisplatin in reverse dose-
dependent manner. F ulmaria extracts had no in vitro cytotoxic activity at all applied concentrations
(IC50 > 50 pg/mL). Tested extracts, rich in polyphenolic compounds, attenuate cisplatin-induced liver and
kidney oxidative stress, reduce tissue damage, and enhance the antioxidative status of experimental
animals during cisplatin application. Therefore, F. ulmaria extracts may be used as supportive agent for
the prevention and amelioration of cisplatin side effects.

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

antimicrobial, anti-inflammatory, and antiproliferative properties
(Barros et al., 2011; Harbourne et al., 2013; Katanic et al., 2015a;

Filipendula ulmaria (L.) Maxim. (Rosaceae), known as meadow-
sweet, is a perennial herb found in wild and cultivated habitats in
Europe and Asia (Barros et al., 2011). Traditionally, the aerial parts
and flowers of E ulmaria are considered to have diuretic, antiseptic,
antirheumatic, astringent, stomachic, and antacid activities. Dried
flowering tops are used for treatment of common cold, minor
painful articular conditions, and to facilitate renal and digestive
elimination functions (EMA, 2011). Many biological activities of
F. ulmaria have been reported. A comprehensive overview of the
literature indicated that FE ulmaria possesses antioxidant,

* Corresponding author.
E-mail address: jkatanic@kg.ac.rs (J. Katanic).

http://dx.doi.org/10.1016/j.fct.2016.11.018
0278-6915/© 2016 Elsevier Ltd. All rights reserved.

Trouillas et al., 2003; Vogl et al., 2013). Besides in vitro biological
activity, the in vivo hepatoprotective activity of F ulmaria ethanolic
extract and fractions were reported (Shilova et al., 2008, 2006),
with the conclusion that the observed hepatoprotective effect of
meadowsweet is associated with antioxidant and membrane sta-
bilizing properties.

Cisplatin — cis-[Pt(NH3),Cly] (cis-diamminedichlorplatinum(II))
— consists of an atom of platinum surrounded with two ammonia
groups and two chlorine atoms in cis position. This inorganic
complex with a square planar geometry has been in clinical usage
for cancer treatments since 1978 when it was approved by the
American Food and Drug Administration (Dasari and Bernard
Tchounwou, 2014) and today it is on the World Health Organiza-
tion's List of Essential Medicines (WHO, 2011). Cisplatin, after
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Oépaszay 1

H3JABA AYTOPA O OPUTHHA/THOCTH JJOKTOPCKE JITHCEPTAIIHJE

Ja, Jenena Karauuh , U3jaBJbYjeM J1a IOKTOpCKa

JMcepTanyja 1mnoj| HaCIOBOM:

®uroxemujcka u GapmakooniKa KapakTepusanuja 01abpaHux GUIBHEX BPCTa

pona Filipendula Mill. (Rosaceae)

KOja je oabpameHa Ha ITpupoaHO-MaTeMaTH4KOM (haKyITeTy

Yuusepsurera y KparyjeBity npeicraBiba opuzunaino aymopcko 0elo HacTano Kao pe3ynTar

CONCmMeenHoe UCMpadCUBAUKO2 pada.

Osom H3zjasom maxohe nomephyjem:

® J1a caM jeounu aymop HaBeeHe JOKTOPCKE JUCEpTaLHje,

® 12 y HaBEJIEHO] JIOKTOPCKOj TUCEPTALMIH HUCAM U38PUUO0/1a NOEPedy ayTOPCKOT HUTH
JPYTOT IpaBa HHTENEKTyaIHEe CBOJHHE APYTHX JIHIIA,

® J1a YMHOXXCHH IIPUMEPAK JIOKTOPCKE JUCEPTAIH]j€e y IITaMIIaHOj U eJIEKTPOHCKO] hopMu
y 4MjEM Ce NPUIIOTY Hala3u oBa V3jaBa caipu NOKTOPCKY AMCEPTAINjy MCTOBETHY
010pambeHo]j JOKTOPCKO] TUCEPTALH]H.

h% Kparyjesny , 6.6.2017. roJuHE,

Pl s

HOTIIHC ayTopa




Ooépazay 2

H3JABA AYTOPA O HCKOPHIITRABAHY JIOKTOPCKE JJUCEPTAITHJE

Ja, Jenena Karannh

¢/ | nosBomaBam

HC J03BOJbABaAM

VYuusepsurerckoj 6ubmuoreny y KparyjeBuy na HaunMHM jBa TpajHa yMHOXXEHA IPUMEPKA Yy

€IIEKTPOHCKO] (hOPMU TOKTOPCKE AUCEPTAIHU]€E MO HACTIOBOM:

®uroxemujcka u hapMakoIoNIKa KapaKTepusaluja oabpanux OMBHUX BPCTA

_pona Filipendula Mill. (Rosaceae)

Koja je oa0OpameHa Ha ITpuponHo-MaTeMaTHIKOM (aKyITeTy

VuusepsuteTa y Kparyjesuy, U To y LeIHHH, Kao M [a 10 jeJaH NPHUMEPaK TaKO YMHOKEHE
JAOKTOPCKE JMCEPTalMj€ YYMHHM TpPajHO JOCTYIIHHM jaBHOCTH IIyTE€M JUTHTAIHOT
penosutopujyma YHuBepsutera y KparyjeBiy u IEHTPaIHOT PEMO3UTOPUjyMa HaJIEKHOT
MHHHCTapCTBa, TAKO Ja IPUIaIHUIM JaABHOCTH MOTY HaUMHHUTH TPajHE YMHOXEHE IPUMEPKe

y €IeKTPOHCKO] (OPMH HaBe/ICHE TOKTOPCKE AUCEPTALIUje IIYTEM npey3umarsa.

OBom U3jaBoM Takolje

‘/ JI03BOJbaBaM

HE JI03BOJbaBaM !

! Vkonuko ayrop nsabepe 12 He 103BOJM NPHUIIAJHAIMMA jABHOCTH Ja TAKO JOCTYIHY ZOKTOPCKY AHCEPTALU]Y
KOpHUCTE [0]] YCI0BUMA YTBphenuM jenHoM o Creative Commons TULEHIH, TO He HCKJBYYYje IPaBo IPHUIIAJHAKA
JABHOCTH /Ia HaBe/IeHy JIOKTOPCKY JUCEPTALHjy KOPUCTE Y CKIIa/y ca ojpeaoama 3aKoHa 0 ayTOPCKOM H CPOTHHM
IpaByMa.



NPUNaJHALMMA JaBHOCTH J1a TAKO JOCTYIHY JOKTOPCKY JUCEPTAIH]jy KOPHUCTE MO YCIOBUMA

yTBpheHnM jenHoM on cneachux Creative Commons TUICHITH:

1) AyropcTro

2) AyTOpCTBO - I€NUTH MO UCTHM YCIOBUMA

3) AyropcTBo - 6€3 npepaja

4) AyTopcTBO - HEKOMEPIIHjATHO

5) AyTopcTBO - HEKOMEPILIMjaTHO - JSTUTH O] HCTHM YCIOBHMA

AyTopCTBO - HEKOMepIHUjaHo - 6e3 npepaja’

bY% Kparyjesiy , 6.6.2017. rogune,

N
Leer

IIOTHUC ayTopa

2 MomiMo ayTope Koju Cy H3abpamd na 103BOJe NPHIAJHUIMMA jABHOCTH Ja TAakKO JOCTYIHY JIOKTOPCKY
AUCepTalMjy KOPHCTE IO YCIIOBUMa yTBpheHUM jenroM on Creative Commons IMIEHIH [ 3a0KPYKe JEIHY O
noHyhennx nuueHny. Jerabal caapikaj HaBeIeHHX JTUIEHIM IOCTyNaH je Ha: http:/creativecommons.org.rs/
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