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® BSTRACT

Introduction: Doxorubicin can cause cardiotoxicity. Lichens are a source of secondary
metabolites with a specific chemical structure and action. Usnic acid is one of the most
frequently investigated secondary metabolites. The effects of extracts of the lichen
Xanthoparmelia stenophylland usnic acid have not been investigated so far in terms of

cardioprotective effect.

Aim: The objective was to obtain extracts of lich&n stenophylla their phytochemical
characterization and determination of biological activity, and then to examine the potential
cardioprotective effect of the selected extract and usnic acid in a model of doxenthimad
cardiotoxicity.

Material and methods: The first part of the research included the production of acetone,
methanol and #mexane extract of licheX. Stenophyllaphytochemical characterization using
HPLC chromatography anoh vitro testing of biological activity, while the second part
examined the potential cardioprotective effect usmgivo andex vivomethod, as well as
biochemical, immunoassay and PCR tests

Results:Four different secondary metabolites videntified The most pronounced antioxidant

and antitumor activity was shown by the acetone extract, while the most pronounced
antimicrobial activity was shown by thehexane extract. The acetone extract of licken
stenophyllaand usnic acid showed a significant cardioprotective effect, and the possible
mechanisms of action were the reduction of oxidative stress and the regulation of the apoptosis

Conclusions:LichenX. Stenophyllaepresents a biological source of compounds with potential
antioxidant, antimicrobial, cytotoxic and cardioprotective effects.

Key words: Doxorubicin, LichensXanthoparmelia stenophylldJsnic acid, Cardiotoxicity,
Oxidative stress, Apoptosis
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tsB dzOMiIsd .
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12.] dh 0 jod
121.J6hlsj COw©OCkjtedmisdSj ddh o jooO

* J oLifhefedzO Bz C @ sdzdlsMed tOMf tesMistcO’ j dzad
HO  E yotmlselkz ¢? do 0O ( d&zOIs. Fungi), O ftjH
sB dBdzls O. ] ZOeodzd Hjts o] LO jHddyd ¢6°d
@dgssﬁbmqtsdzbsﬁtecg)dzﬁﬂ OB O o s Mid dilst] ta frizts
d ftcjHMmMlsOodzdyd WlssedtsdzsO Mk yd  Odzt
J ftksCttd? joMmlso ® Di karya, SHesmMdzts 6
IsCtedo jsdplzj H oG5 S5j wzBfsdF ] 67 do O sy §
E MmMddkBdtslsmMEFY) .L OU § maaffytg WAgl8 ©8 ¢ v dls ( yd
ZOL do Ots W d¢ B 5dzls, O kSCtsdd¢ts cO
OdztsB d Sylalzd * 1 Of 8 PH Mils Oo dadfiyr  diVLd € tEEEslopuEidzIE) O

rentepohlia HtsG ftoj HMIsOo dzgd yd yd® Odzsistf spsta dzO0° .
“90)ded O tOLAEZJSO Bj' E Soaddz tsteeOdzgd L d3d BO  °
‘" OdesBOCIsjted O ftosCOtedslsME d s tcledofddd L Wa3sls ts B dstinds
ieLdmMsdeO £ £ tsCodtkz dMmistse dzdh O 0 d IsOHO f

hOo"jod ftjHMsOea?” O & " jHOdz tsSH dz2O° COtcOCIsj tod fr
sMsBddZOBO S5 ] SBSEEZ<Oo0 'k toadd Btee OdzdL o3
dztsadd:sO 2 ¢ d®i0 ddg’ jsH(d diswdirf] i1 Gsdgdnsd® dzlz . 4 ?
BJHJ f slsif tstdafts P B Pasts qy jHdsdisB jL B jH] HBoats? d
dn ®Objted O dL € tsdfdzjOalitptyjjH i dejs,ts HItstEs ju
2 6°doeORBO Htsot? dgz SCtsdzdyddkz cdzkz$ L |
OGS 1920 Yzd “froetsH).0CIsj tod © ©

dets sCdoets dzdh ©O° O, tsH dzflp@lzte jls<jdddts] HAzdd @t
sH RoddihQl. Mismed¥ s fgsOdzO" & d oi3J ' EMisB dats
AOdzOMistsdEsL qieOdzz @ MstekzS skztelz dzdh O° O
Md <J d3d34) v WisdfsBE sbpls O dzO (s toj Yydets
dzd € BH Mzt j 9o O, Is0OCeok MlstickClskztck dzC
d dzi dBsclkz tOLdEZdCtsoOlsd IsOCokz GHOtEMIshick
5 dO ftftejydtsd ftejmjSlk, &syj §sHjddlsd
O cordedifstc j H MNP s @M ¢ d Mdzs® IsOdzkz § & dakPC B zO fr
POh sy Micg v @dpdz.c krRfls s f OC s Odzed = W d dzOd3d
BO LO yd? HO hisdlkd HEB? | Mds®  joj H Mt
dyj Mo js@tsfilf | HB HEB? dr O Mz j &sG. dzl S esdaffc
stslsddzO0 RBJSCtesd3j sSOte® HEts ° jHdase dBJdzd 3] stcO.
tsistsB J S(dipdnBefd sIs ¢ ) tsfpdztiste i QU WV dided 5 dzOIs O Is
L3 ' 2 S dr M dOdZzOL ] <jdzd j Wsltedtds O.
ey (Ml iz L OoadmdesMmisd tSH O dzdh O © disY |
Slstse,ds@e] bk oj<ddd NMEEdOt] €O dig@HlE xsd M @ dgtz
slssBddzlsME s Mdzs* k2.

4. 1 50 EBEGOSO " j] ~dWORBO d ftejHMIsOs? O smdtse Iz
sHEtsoatstedzg] L O fedyosateh<doO' j dzdh O © L O ftsH
Cd OBy MsckzSClsztesdg dzdh 0" 0 d dz0° yy
zdh ©0° O.
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[6CksEMSO HdMjtsoyd 0 dzj C M OdzH O

tdLddaj ( ACia jldfils<al i) MO HBS j MlstcOdzsj IsOdzizf
ficdyotch <do Ok dzdh O ©@ LO fHAEsckz (MEkzfMmMistcOls
zdh ©° j o 0.

BO BEBBESBENCts MsokzClskzted By j @3t ttOL dzd € 59 OIS
[ dmisomisd )( W wedd ®lgdeCIsjedh 2 Mmj wOMsd L
fsmists° O jd3 tsHets  jdedr iy jo0O, SH dtshdets dzd
so OC 0o Isd{f odedfe@mofem® tindideun{35), Myelochroa leucotyliza

(36), Nephroma arcticunfL.) Torss(37)d ddzscj Hiclze j .

ssteOMmisd ( StekMmMisisdzdizd) dr@" Osjetrd O wWOMIsk Isj f
My MistcOls d Isj Gt dilkp) BOHEOO'dEy " j dj"h ks o
zd MisOMisd &3 EBJ.» B 39 FHBOL @ tso OC Oo Mhifdcarm  ©° j o
geographlcum(39) Arthonia excipienda Graphidastra multiformis(40) d odztsac g

rBIzdzOfr]lsq’ (Wtekzlsd § 10dgde)z dzd "B dgdoldz 3O dzd = 3 B |
fts° jHddzOydzedr ctOdzO Ct° ] dBselz Bdld tsted  j dzls
(adfMmj<d). 1®0Od BRZAOMISJE ddJh O  joa 0O d&O"L
lteddidj tcd L O B9 OC Ods fnEgnta odedtalifl) Claddniafiptrealis

(42), Lecanora anakeestiicol@3) d d&dtscj Htkzcj .

]

tod ZOL dzgj d 34 " EpCdolsQdsst da dsjdzd P ©° jod C8° d

fMlstekC skt d fsadg detzdkh @ sjeddEO, Odd MO oth e
fsHdse], ¢jdkofmsd ddh 0 jod Ss'd daj BO k& H(
&jfesLdd d&dh O jod St 'd ©OMslE d&e dfEkzhly st
“jHdsdB MAs k2, ftd YjBz §SHMj<O kE dO dj{
LOMEY? jdaj WStdj.

1225 O€ Mts dzts d3d * >@nthdzpoprm@lia enophylla

[dqn

®anthoparmelia stenophylighch.) Ahti & D. Hawksw(Xanthoparmelia stenophy)a

ftcdf OHO fstsHdyd dzdh 0" joO Parmeli aceae. stdif
Xanthoparmelia stenophylthtc j| H Nis O o & P efldzd | [

v OB jloe@® ¢ M dzs BMEC O € dzO it elig SteBopligthh © © O

AQtemlse 5 Fungi

] slsyOmlse 5 Dikarya

t OLHJ B Ascomycota

] SHtGOL HJ 5 Pezizomycotina

s zZOMO: Lecanoromycetes

] 5IsC dzOMO: Lecanoromycetidae
t J H: Lecanorales
AOd3d dzd © O: Parmeliaceae

] slsW Od3d dzd * O: Parmelioideae

{ SH: Xanthoparmelia

l tmls O: Xanthoparmelia stenophylla

1 stoj H Is s éXenthajzafrhela stenophyllal 3O B tets ' dgj  fdrdsmwelia dsj d
samloensigGyeln, Parmelia stenophyllgAch.) Heuge] Xanthoparmelia somloengi&yelnik)

Hale, Parmelia conspersasubsp Senophylla (Ach.)) Hasse Imbricaria conspersavar.
stenophylla (Ach.) Jatta Parmelia centrifugavar. stenophylla(Ach.) Rabenh. Parmelia
conspersaar. stenophyllaParmelia somloensigar. somloensi&yeln, Parmelia stenophylla
var. stenophyllaMull. Arg., Parmelia viriduloumbrinavar. somloensis(Gyeln.) Gyeln,

9
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Imbricaria conspersa fstenophylla(Ach.) Flot.,, Parmelia centrifuga f. stenophyligAch.)

Wallr., Parmelia conspersa f. stenophyllgAch.) Schaer. Parmelia polyphylloides f.
somloensigGyeln.) Gyeln.Parmelia somloensis f. somloen&igeln.d Parmelia stenophylla

f. stenophyllaMull. Arg..

10 shizes htsdts 3 C J§ CdzOmdW d ¢ Oyd " J§ Xatstsopgrmelig j sy
stenophyllad 30 d3d € tsB J 5 dalssconfiycotatc OH. BIG] dfPz € Ots W sIstsB d s dzl
Odze j dL Ghlerectcaadege]

1231 OMY tetsMmis tc O s jedzis@PlezOdE adgPE Js j te d M Is Ké&nthopardelia® © ©
stenophylla

h Ranthoparmelia stenophyllaj] tWOMftcsMistc O j deOh Hegds & & fds G dz
z Mo dd3 o tcfmic OB jihpdisdzd "D .C OGBS zP HEB KBRS ISHO j Is
O ¢ wldd BzOBtsd yo tet3s j lelsd 3 yj Mists Mg By ftetsd
MisOBO § sHAESE] {§ tifrzdsi3zin/Odz?djdzd . cxf@urik &) dzdh ©O C
Zlsd¢ tsL dzid Vi jistB 55 jaan & tcOL dzd ydilsj ded * Odefnj L .
oteh Pd@dnEh O° O BEHEME JBET fn Pdzd odh j JL.OY j dzg
>1¢qu’ zdh 0 © Mk hdteddzgj Hts 3 mm, dLHEY ] ded,

B4 ' EffdsieCadssy ? [jEEO §soteh ddz©O "J BdZjHB Md&i' O HB

124mj &d © S d O fixsn®epardeiia s@hophylla

VU HBMOHONMN S ddz dMmistceOy d o OF d d3O XdhtBdparndetiaBterdgohylld) O Mis ts
dLHots ddzd Mk M MOdOL ddnS¢ O (4)dMn fdslZ20] L AAffiglcipic
Istc OH d yd ts dzO dzdzts *°  Xinthdpeneata|stednghyll® © B tc j Is d30 dzlxiz ] ffipisdfdzd -
COs hksts “jJ MdWddzdm, LO MBO® j ] EfOdzj ¢ ddze d o (

LB MStse E°  JHO. 80 Hekeda@nthdpermalakzjc,OH dzg) of & dzp dzdzts d
focdd3j ‘' E ItojlsddOdzz tj zd3OIsMEdr BBdzj Misd, .
BBj demistcz Odzdzd = s@EH.sB O d tlsdyO® O

viMdzd dzMC O CdMmj dzddzO® " j MmJj YlagedzB @ Gzdf C g @€ tsdzd I8 T
tc;OLdzc{qc{Isq’: otcMlsO® dzdh O joa O d oj< MmMEttcts Hoa O o
Jeé¢sased d, ~JdBd d, &IiHdydded, WOLdBOYd d, WOt

dzOkz € @6z@7) Isydjohd BH ¢ jdtse lsCted<O, ftej Gt
Zzdh O  JjoddkO dL wOLd&Zdydlsdr otsHdyO O HEts Bt
dmMfs? 0o 0 EMdddnto0 Cdmjdddd " j MlsOdzdzd Isj 30
sB dzOMmliIsd .
z dimj dzd dzgz sIsCtedts " jJ dzgj 3OYSd OcGctisa § B3
JdLtsdzso O d B¢ OtOS Wgntadarlmm OtsH O vz © J°¢ Jf tsd
dzOL do EMmded dzffd?)0 G ijlipg def 20 CdMmj dzddz©@ " jJ " jHOdz ts
"l St d Mk fwwed tlsCtdojdzd, Odzd fsMmists’ |
Csh duL Gdzlsq’ugtsc: HSBO. mJj d3d yoted sktwH d [ tsBJ t6ls
fJtedsHEz dL 3 ' dsHHUAFB . ¢ QrjBfcl(jp j O Ek o j dzd S tsd3 B tots
tc ts H t€kddnia, Hypotrachyna, Ramalina, Evernia, Usnea, Lecanora, Aleafdfiarmelia
47). v mdzed &zl C © C dMmJ dzd 2O ° J ‘dHdG HEA ] D s § dztf
Zzdh 0" jo 0O, O ¢ jdts pbitdwj diwdl it ssSted<] d
sO¢ts d Htkzedr MmJ ¢ @M tdcdsds teddf I§ @O dzdjls @ dzd h O° §
zO<d hdtsd3 Mo jlsO d LkuftOfgOo gfls O BOL k@ tzPh F O d
Pdzselz d Its SH t©OLd&Juydlsdes § Otsej d&zO, ~rJjteBdotstcO
Lided Azl ¢ O C dMmj AAJEZOOC I3 j tHg{imlg qlar AsjY Iz tc O dzfpuCdid Hs sz € s Iz
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Hozd 20 wlstekzSskteO kfded dzmS j S d Mg dzd dzO

10 tshdtseo 2 Bted Giedzlf Qy dz' Jjt teiggEldpfodinly W OL dzd C 59 OIsd H
sBdzd ¢ O EMmded dzmC J -§ de® gzldzd tia)i)j deO ddistH{sjdfj @) d Mistc O3 d o O
Ef <k B d&O b&OYyO & RigBindidS Bk aPpgdEflsaf = dL
(464 Jyd¥W dydz© =~ jB3d MEOMBEEL RiEGE HJapsOmnd ddd -
Ctezf © EMEts Mk Yo jLOd MO H Y O)LiOJAinydfiti @ Is B30
dinvivodMmistcOy do 0 0 { tsI8eOt€ Hsq de@ dzif) & ts OBsAifdr(Y, 2 dzc O dzdzts .
OdzsdtsC MdHOYd tsdats d Odzsd sz dzssteMC s H j485B)Is o s f
¢dzsdB OSCIsjted MS&ts HY Misets kMmded dzi € § - & dnd Iz slzged e ts
d cHBOIsdodedd3 B OCIs] tod * MStagplgoclrus gusedtdgBerichi® ¢ o d
coli d Pseudomonas aeruginasfH f smjBdetse ' J L dzOYyo 0 JjW,j<Ools
Bezdzlsdtej L dMmisj dzlsdzi Mts* (B& 49) dddlodjWHizj ddpd@dtsr=EZADIS) » i | O
dmf dlsd o Odzts dzZGand@ld athisasisp@d3pergillus sppdz®@ S8 ddiZO “J HE
L&ZOYyoO Odz OO0 (EBEOY O E ydbslssSmMmdydess Hj " Ml
LZOWO j® j COIs dz20 hdquesCsd M jSlstelk "REdBOddrs d o&d
Ismjedes My dLHea O O jWJjECOI ftoj B3O <j dzd-29<C d d3 dzc
ftesd3d " j dztsyd s dzj6 0y, lz € @iafy dfj datt i@l 65)ts dztsAiaCy dtd OOt ) d dats
(MCF-7 ) , COtyPhEaf©® ®© (A2780) , OH j dARE30te Y ddzts &30
OHJj dzsC Oteyd dzs 3O (47 j48B)o d S MO ( HelL a)

ViNdah Q@ Mj dzddzO® " j tjfftejL jdzlsOlsdoded ftoeddijtc tcOL ¢
Zzdh O  Jjodd®kO LOSCB d k2 yjdsCikzfdsdts ydotsd Mme jisiz,
ftesdLotsHO E kCttd<kz d tOLoat & dseodrms dj S 0O L
cOMmMf esMmMistc @Jjrddslodf O d HSCOL Oddr BtdZsh Cdr jV
BdJd&zO tH L d&Oyo 0 Cot tjmMktelh L O BdtsddiHdyddmhé O
d dmstcOy do 0 0 ftecdqiesHddr ftsdLotsHO. 1 JjL BBLJt
IandZOO[dzzn‘ioO CdMmidzdud0’ jf sdpjj ezt gdo j dzj ¢ slsjdzyd Odzj
LHtcO® .

R Htee O " JHdCJT0O0 ftedmikzlsdzO &k d Kentjopafneelddzd &3  J
stenophyllsE Ots hIss Mk MO&zOL ddzM¢ © CdMmd dzd dzO, tBIsEZMdy
OtcOdetsteddz dMf 5°” O O £ OHASHEIHFC MdHOyYydesdzed jWJ COIs
ltoj BO dzOP dd3 MOL dz0¢ d 3O, W OXadgfateedia st€ndphyflaits) € Isd
MOHO ddhk E f(sosbifbzfphEddd N Esdd® E<d E tBLC
dMfdisde Odedn J CMistcOC OO sy § d3s B ks tHfislf O af il f «
Cs'"'d "J IsmMdziHdyO OHdlbdedetse ddzd §slsjdydqed’ k<
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21.Ad?” Jod dmistcOy do O O

| 0o dzd  Wdojsed BojsO dMlstOy do Ok HHEssD, k) HOL
COEOClkjtedL Oyd & XénfdpmodiaO gedophsiid ' ©O®H tafj ' d o OF j
Odels S MdHOYydsdzj, OdsdsdSesedy ¢ Odasdllk s,
10 shdssk Y¥dsstjdkd MCse foMs® Eodgsfipis@nps dsj0 ,
OCIs syt OB Odz “ j JjCMlswOCl Ct°d ‘J BdBRZESEGh <
kfydzd dzm S & . S d iy dzq dzkz

L &ZOoded yd?jod Hekese HGGO] SdEs@Op dpif OO I8@ doH &

SHOBLOMSE jSMsteOC s@OJdY k& gtz ek j d S GREWSdEc d
HES Mtk dyddsd JdHbES ss Od5OEE O H d B § & & § @8zt ) Y dt
BjnOddLOBO SOLHdsfieslsjSlkdose HJ fMlsoO SHOBLO

VL MECEZOHE MO cdzOodzdd3 yd? j o ddz0, §tsMmisOe? jdzd Mk
1. AdstsR jdBd MSO COEOCKkjtedL Od |G MDugls § &GOS |
dzd " Fantboparmelia stenophylla
2. 90Oy " 0 d C¢sRfOLOyd © OdsdsSMdHOYydtsdzd .
nmJj SOz j ¢ Mis @At iarmatid stedophlylla
3. [90dZEOYd 0 d CtsBfOtOyd O Odzsdd3dd € tetmB dzgd »
nd SMOEzE | ¢ Mis toX@kthe@rmdtid Stedophylla
[90dkzEOYyYd 0 d Ctsif OtOyd O OdlsdlkzdkstemMs dn i
nd SMOEZE | ¢ Mis toX@kthe@rmdtid Stedophylla
[90dkEOYd 0 d StRfOttOyd 0 COteHdBftetslsj Clsd e
dzd M O Xadthoparmelia stenophyllad z fpded dzm € § ¢dMmj dzd dzj (
HsS MstezBdyddzsds dL OL o Odzj S OteH dslstsC fiyd ydzsfls
6. 9 0OdZEOYd 0 d ¢8R OtcOYd O Jj W jXarGhsparmddia OB tc O dz
stenophylla d z dzd dzm & § Cdmj dzd dzd ZO twjHBCM Ml
HsSMsteze dyddzesds dL OL 9 OdzO QOtGHcfislsisandudzisfr]ls
7. RMfdIsdo O §j Yslsjdyd Odzdzedr d3d ~n OdzdL OBO € Ofte
sSHOBtOdztse | ¢ fixenthapérinala stzaoph@if Oz mdzed dzmC j S d My dz
BsHjdZk HCMstezedyddsd L OL o Odsj C OtHdBISES:
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22.mdisslsjLy dmstcOydo O O

[Mdeso dzO "R dfitslsjL O dMlsteOKahth@ar®eliasstenzghyllfh @ H tainGf dzd "
LOL &z udlsy MjSbkdzHOtdzy RBjOBBddl] ddh 0 josO MO
d HO fteddzj dz@h OC BDstE@D s ®@ o p adf mefldechdzig® je nSodfipjydzd dzj
COtcHd B teslsj SIsdodzed JWJSOdz dzO d3sH j dzk HEsSE MstelzB d

1 O s fddidsen jrHfjtlEsO e ° j dzj Mk MdzjHj <] ~disljLj:

L. mjddd MSd MOMIsO9 Oy d IstgnCEoEzs dijCishitsifdas®
Xanthoparmelia stenophyllac OL d&zd € & ° j MmJ E Co0OdzdIsOlIsd o dats «
ofmf j Sskz.

2. 0 yd ssdzmC d, iy JisCOmiEsdidzdgdt fifls tc Xehtlsopadmfhia Gtén@phylla
MOHtyj WJjdtdkzdd d ¥ dOosdtsdHdd " jHd® j®O0O

3. 0yd ssdzmC d, iy JisCOmiEsdidzdgdt fifls tc Xehtlsopadrghia Gtén@phylla

Mis?” 00" £ OdklsdsSMdHOydsdzz OCIsdo detsfls.

d stsdem € d, i jlsCCipiaddzdgdt friils tc Xedtlsopadmtplia Gten@phylla

fs? 000" & OdzZsddizdStesBdzz OCIsdo detsfls.

d stsdzm € d, i jlsSCipiaddzdgdt fripls tc Kedtlsopadmtplia Gten@phylla

fs? 000" & OdzZsdllizdisstcmMSEz OCIsdo desfmls.

OB tc ©dzqd 4 € Mmis toX@aktheparmetid h @endphylla d dz30 L dzZ0y0 " Oc

cHdBf teslsj CIsd o dzd JWicOol dzO B Hj dziz

ttHdBIssS Md ydesmis d .

dzd &z C © CdMmj dzd dzO, ¢ Ots fiXarthzpdem&idcstizdopliglpls © B ts dz
g0 L &OYoO  0dz S OtHdtsfteslsj CIsdoded JWJEOI dzO
COHdBISC Md ydesmisd .

8.1 BBIsj dzyd * Odzded B rOddL O SCOtHdtY tdag8 P IO o dz
Xanthoparmelia stenophyllf sHtcOL Ed3j 9 0 &BEsHEEZOYd E tj HiSC !
Of sflstsL J .

9.1 Blsjdeyd  Ocdzdzed BB -~ OdzedL O3 ¢ Pfgeed dzijcisls § § g szdztiz
fMd CzdzH Otcdzts @ d3d s Xanthdpdrimé&ia stedoptllaPtsH tcOL Zd3j 9 O
BsHEzZOYd ' £ jHEMm MisOkEMO d sy MO Of sils

q
¢
q
5. 0
q
d
¢
¢
v

S00T3cFC
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31 tediftej B3O d WdbkbtajdBd MEO COtOCISjtedL OY
Xanthoparmelia stenophyllal dMf dilsde ©¢ j ‘dmatoj B dd
OCIsdo dzsmis d

3111 L O  dzg MskzHd " |

slsZHd O § HEMG ] dedfted) B O8OZOB dnisdzte df < W@t dEd] < O dzlz
3 d o tsls dif \BREOIS j tod © Odzz O dzgrgiPaizilsvivo § Btsj € dzO

3121 6dSEf? O j ddh O O

tc OC Xadthofarn@lia stenophylla L f s tcPamgliggeaen OC 24 7 j dz2  * §

sj sBtcz 202 1. GtsH d dzj . s OCEf?> O] “J tBOS? |
toH 42053 INSAADZ2E)3 X Ad'Mssydetsds Hjdzz ( jf B dzd S §
2?05 0 ftdSky’ g 0jOLCEGdsusGR M atqu’dz
74 IEINO) quztsQIztjdzO ljtsfr]lsts 4 <0 Cdzdyddz® dzdh O° j§
0dz0¢ s lzdzoyd" J2® s | dgjdijlozid] dcCiAA>? s O f O °
JSjid dzdh O O 1SH fsHdzse ] foods<kz desy O. R H
E fcjtch s P D@ ssBMSdn SO0l jtedmisds
Oskztcdzgd 3 §f sHOYd BO, CO d ¢ tstod (B4 ‘ujLds tdf@CO dz
O HjfHOBPwOd pdE®SEd & d JEBGzsEdls dy Sl s
sjlsO vdzdo jteL dIsjls®O E 1 dhEk (Bttts® o0OEkYyJjtcO:

= qFFFRIF NI C
ooz TEFTOFRRT

s
I f
s
¢
de¢
s
9 0°
dzts o
Isj to
h O
Ckdz

3131 tdf 6] BO | Wls ©ODOIs O

ltedCly? jdd &Objted Od " j ftjudh<jd tH Ljd°J,
Bd? 0OC0O d HJdZiSSO Htezedr d&dh O jo O, &OCtsd yjco
fMzh j dz dzO MmtsB dzts -25/8)] digftsjcBdg@rictfo OL BH dzj o dzz  f to s 03] dz

BOIjted OdzO dMf sH dzdh O 0. [Mmkh jdd ddh o' °j dd
d3dzd dz®& A( A1 1-Werké BmbH & CoGermany . | OCtsdz dg3dzj o j © O ft.OR
CtesL Mdlsts o 3odasizis @, B0 K j H dzO wzEd00 §Q ndz@ y ¥ @0

ZOyddz fsBts?” h O § tefts@fij ldp QitCinusdis © ¢ ANy AlgisCaaSIydas j (Is © dats ¢
Aldrich, Burlington, Massachusetts, United States f tcd f toj d3? j dz2d Mk L O f tot
ftedd3j descs fsflskzf €O toj HJ inlsfcfzO Y of dgs,tc Jdp@C tg dz Cdeitsd O d
Wddzlejjtelzd yd dzO@ higEMi 0 | 2 PMeeckeaRd Company, Rovey, New Jersey,

ush . ({ SMsteOSyd "  © MmJ sBOO” OdzO k£ MlsOC dzj dets

hdzdW so Oded a3 yjftsds, O SO fsMszfOC LO jSMsEOS
viMdls® j dzZ0O HteBEO " jJ ftoj dzdo j dzO stz © figlezo Gde@ ulg GixiEzds dg M
BjMislz ot dgjdes Bz<SOS ] d &Bj"0OS) SOCts Bd My
Wstcdzdtc®@ dzO HtsHdtodets fsotehdded Htesej WizLtgfOfiPls o O
OClkdodedn Hteddzydi© dL bkMdls jdse &dh 0 0 & wofl
110MmN), BHdshds L0 Mo OCd ¢oDRORIKEEEO Y& tctf® i Azts:
Cstedh <j desmlifjo s @ OH 6 OMlseo OteOYO. ) tetsdsj dzO teOf
kted HORO d Ikt kOSK hikts ‘j yYjd&sCkyfOd MOHtEY O
SHe O Odz d yYykzeoOdz 2 WttdydHjttkz Hts CtO O fMmiskzf !
Wddzisj to f Of dtklz B Bjykzo O BE@o OdzO ' j dzso O yOsdzd yd ¢
vdydzed JSMsteOSIsd dL fMmej Isted ®KOYjtoydd §j MO
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f ol d gt dlicds dglzo O Sttedh < j & ol PREIGSE o OF
| K AWlerke GmbH & Co.Germany.

rsed’ jdd Mkzead J ¢ MistcOC IsIJ8CH Hepti) deglz ISTFO ) fi tediptas ' djo O
SHdSMdGS HE It dzisS0 ftddjd] JjSMsEollko.

3140 ZOEZJL O jCMiseOC OO ftoddj desds IsOdeS sidets dgj o

1 ©  §tej dzd d3d dzO tc dzlz Wdlstsrnjdisd MCE OQdzO0dzd L Iz d S Mist
AnlesRBOIBELOW " 0. vOdlshds O Rs@FOsScteOYd O f
@O BOdkSsdR3 Mz 2z OHMBEslE &ZNO ks szUstEONED | Bz § to
GtcOodlsOyd " . t OmMlse OtcOy My SCtoj<j HYBH HJ Mot
Mg hj dO hdseskz Sdrncsotse OWdddlsjko ftj 8O MfMmls
1 OOz sOte Sts°'d My k1§ tstcjRfelzte jjH detgfldgj IS xizydd Sfdie(j HAfIE
ftej ' Jdese (2O " jHd]' GuzsGtdiztsd diisg dzdzy W OL § .
10 Is0dz€ sMmdzts* dzz = to s BO Is Xx@amHOpadelia stehdpliylgts @Y O I @ dajzd "
MRALUGRAMSILG/UR 54 fagsd3gH ¥ d ¢ s Odafj doffuizffdk@® gjifglis d y O
My ydW dydzO~§ &6 tfpd teGsH OlsC sd3 BBOdzc Odetsd3 OC Isd o d e O
qdzn d C OWEB I ® Oy PfaghgéreyNa ge | , D¢ r eWestfaldhoGerdhadh e § O ts

Bse d zdz@ S@r @ j d20 " j] MBI" O Istsdkzkj 20 d MmMdte<] Isdzj
fsmMiBdets JWdECOMdzO L O IsOdz€ tsmdzts ® dzlz54)n .te 1508 IsdsLe @a O o
AnlesRBOISBEtORO, HdsMds LO odLikzjddLOyd & djSdn
Mk &3t stcdzj Cdmd dzd dzj z HiMisd dzso Odats osH( z L
AnlesRBOIsEtOYd . wod ttOMlsea OttOyd Cttedh<jdd E
¢ tstfd® dz&igmia Aldrich(Burlington, Massachusetts, United States

3.15.0 2Oz L O j € flstc O @@ Y@ digs dis j udzj - tesdBOkEE &

1 tod § tgjCdifs LIO@ OGROdzd L 2 { tgdiogiSdadimzjo dsijtsfdiy - e dBOIS 5
High Performance Liquid ChromatographiyHPLC)d L o teh j dzO® " j IsO¢C B N Ists
tcOfmMlse stej ded E d3ing Q dethdkic O § Imsdg lz ISLARE dzO0 S H dets dzts |
Ctsdzyj destcOUYf/mO BEZH | 1

10 0dz0dzdL 2 " jJ Ctstedh <j dAgilént RAOOSyttechtBIGCY (kpledt M d M ls |
Technologies, Santa ClarapgCUSA MO toff ©® s dps- cSRZOISSEtcOW M sd3 ¢
25 cm x 4,6 mm; o j Wi EPC kg HkE HOELOE O dd H
s fj ctsd3 tcBDAMN.sEHS 20908 d czdz® W OL O Ststedh < jdz- * j fdH
GMW stcdzO CdMPdrfidd B8O C ROISHE A3 BSHOBIJIS] Sk (&
sts¢C O disB d dzdei/mih.@udzf j £ dpdR® OHzO0 € sdzd yd dz©@ kL tstc € C
O [JOCdtsBOtsctcO¥MSd Emdtseod ftjlsntsHdis Mk ¢
oddzj OROZJLBAER jEMistcOCOSO dzdh 0" 0 d ¢ OLOCIsj te
Cso O dzO - tBERHOISSEwa BRicttE @Bt dECBdd| dkz MmMded &3° J
ZzOMmdats° H Ezmndldsdh OsHS 2504 < j dzg@ k2 BSotsd3 j ST jtod d&3j
Milli-Qpd s § B3O L O { tej Mil(prd,MBOUSA j a3t s O dABIZM s j  § ¢iz®

Y d fls sMejck, Darmstadt, Germaly, 0O WeshWstedzdO GCdmj dzddzO
SHGEtSO Ot O Iz < j 6SigmaddAIldGatizBudmpten Missa¢husetts, United States | O
SBWOHEZ YBSHOISOCO HEtsBd jdzdmr rtoBBOSSeLOWMESd OC
L O EZtdt®®f @dgientj(Agilent OpenLAB CDSChemstation v.C.01.10Agilent
Technologies, Santa Clara,pCUSA). 49 j otcjHdzsMisd dL Oy jdzai Mk |
M MlsOdzyjy ¢t CctcOmEly) Mzose jIMtcOCISO (
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3.16RL Sdzs9 OF j Ekmded dzlm S j € dMmj dzd daj

HRIC OdzOdzd L § d ¢f¢tlseoteH]| ftcedmizmlse © EkMmdad dzfm <
0¢ Is d d3@nthakdrmeba Senophylla M tctse @gzde” i J MY sMisO¢
OS¢ dLtdzse OF O EMmdzd(83n ¢ & 2SI Odzq dzgs dafis dj G 1§14
)
L

—

¢
¢ fls
fmls
‘ tcOMmMlseostej dz 2 B J dzL § dzz Cofi Otsfiplg O as’rjda@ i W tc V>
disOls. Asted3dteOdzd ftej ydgddlsols “j Wddzisted t
JqteOdz Ctstedh <j® jd3 o] lsn BH dzs HPHCDAgAPAdAd L AOts s d
COLOIZO HO OdOdzdL dwOdzd HtoJ ydf dlsOls MOH Y d
COts HBBRddZzOdzsdze C s tsdzj dzlskz d OlstGOdztsth’dz . B3O C
FLtsteC O, WOCydsddmoOo®j "J dLojHJds d&O [ttsdOlst
Y Jisfiy ¢ ©,063mm; 230 mesh) CtedMmilsj <d Mdzi "k JIkddz Oyl sOls
Vi) € Ots dissBddzdzz WOLEZ. uvmdeddzlMSC O Cdfmd dzddzO@ " § B¢
Ef OO O O " jJ dLoth jdzO 6] ¢ todmisOdZ OmEY ®tcdg. findC
CteO & ' j mewdfily jdshBPONisOdzyj, Misjfjdd uydflsts<j
Mz MlsOdzyy "4 drLoth jdzO dzO0 thmdesekz IOY<y Istsf? j
~nleSBOISBEOBO HEsBd jday MEYMlsOdzyy MO ~EBA BOISESE
RLISZSo Odz0 Mz Mls Ot O Bijf etz B0 OO0 dz0dz0dzd L O. H 9
Cstcdh <jded E o tsdP,H jidrts dnlsiplOQage @tEH EMmdzed dzm ¢ j ¢
sH € ts B3Figndzgldrigh(Burlington, Massachusetts, United States

@ 3 -
%gsgwno

6
z

J
d
q
S

qﬁ.:

317JHE] o0 ] ddddlsO HijljSyd ' j d ddidlso e Od

J dasd Is H j Isj Limitfof detectiqpidz@lpd dzd d3d s € o Odzls Ui 6fOyd * §
quantificationi LOQ)fNz Ho O 90Oy dzZO f OOWRJ stcO® k£ o O@PH OYyJd " (
Md wHiWddzdhj COts dzO° dzedy O S tsdeyd dzZlstcOyd © ddzd €'t
HilsiClsse Olsd, Odzd dzj d dbkzydts CoOdsdWdtte Olsd
EmMdzsea)Z30 YOS ' j, d&Bsyj fHtojHMlsOs? Olsd d dzO° 3OC d
SH §LOHddNS e " E2d0Q  ju deQc dgdjy O IsCtaidzy j, dzls tc Oy d * (
OdzOdzdIs© Cts° O M By TokzLHOd dL df dog@ydzsh < C
d ftej ydb@es <Ot O Mmj &jtesd sMmil’> JosMmisd d
10HB] ' doB] pjhdAdOPIFdOQ BBsckz ElsdyOlsd tOL ddoud Bdls ¥ O¢
MOMlsOo, Ed SBEB®ORZO dj IssH sdzse s MOdRQ@&EJIE yE i dd Omyf
otcj HdzsMIgd OROD O Mo OCE OdzOdzdIlsd y¢ iz d34lstsHIz 4 ¢
ftej ydLr dz0 d kL HORO ©&@Qdzisd¥ d¢ Ooyd"- OdzOdzd Is ©
ltcj H dzts M Isgd.OQiPED ts Hedf jto' j jdst2 f dsd tc dzd y O &3O RleSJtGdZOI]CfiSdZ
LO nOlBtsdzdL Oyd " k2 IsjrddySdrs LORISjO0O LO tofj cgdmls
( J dzclmernational Council for Harmonisation of Technical Requirements for
Pharmaceuticals for Human U3$elCH),¢ Ots d dz0 thdzseo z f toj 63,5 H dats
64).

ltedftej 3 j 20 " j Mmjted O cPpd GOz ijlpd defg{ © OClzd H)J d
CdMmj dzd dz©, dzj COdestcdz® Cdfmj dzd dz®@ d OlsteOdetsted dz) ,
Mo OCts BH " JHd J 0 ftodftejd3? jdes s MjHOB € s5da
dLsdzso OO d dHJ delsdW d S 59 (b&zED, 69, f & j &g s GHlAE ‘s kzs1
Milsj f j dz0 Medky)Baewstadt, Germahly. [ od tOfMmlseatsted OdzOdzd L d to
ts MOz FR o BOScEOWMES IsjrddSsds d L OB dj:
n BOsctcOWMEdr §f sHOIOS O, tSHdzts dats [z jts Mfgigs o 2
G YWd<¢ LOeadMmdesMmisd ftsetehddzed dMftsH §dCO BSH Ct
H

Is
]
tc
tc
sBd  jdzagj HtcOo j.LODG$OPRwHEE ] edtmiyd d SsiWdyd jc

- NoRr =
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C s tolz d i) Réplz Hte@somazs( WEEz] QoM ¢ Ctsdzyj dzstc Oy d
“iHdfjco.

l]tojHdzsfls LOD f)j ngjLHcl@Opzdieed O § toj BO
D0 0opm-(1)
l toj HdBAfls] dLteOyYkdpPe &O it dzdz0 2

000 owz -(2)

V fto]j Ish SHHEARE dZOBPH MIsOo?> O MIsOdzH OteHdzge H j o d " O
fsHOL0CO, O ¢ d&Ocds S Oddelc®hONEE] SHudaljo jd.o Okizg,
fdzj Hi <J B BYMjck AOdYjQEANOEEISIOMNJ WdD 6¢ dMj dzd dakz
¢ dfj ded dB0, 0 7ONGEDIMdzj S O dzts te dzkz -5 @ f) (b gzAPNiEID Is ¢ O Ozs T § dz.

3.1 i do0f jMELEY @Gs® W dsddds d W &zOe sdisdH dad °

8. H e
dmf dlsdoe Oded d3 4 & M Is adthdpafniglia sterphy@la O

490 Bjte] O & BCoadtekz tsoatse HJ dzO dMmlistc Ghimadz®¢ © tsB
UV-1800(ShimadzuKyoto, Japar).

3181f Htej ' do OF j ¢ RYjddEsczdiffGH e j@'do § 0 k2 jJ SMsOC
Xanthoparmelia stenophylla

VS kY dO CtdzdyddzO0 ©OfMoste? qodn W,jdsdddm  jHdS
0 CipDEgak fls s 06 IsXantimamelis®@nophyllasH s j ' j dzO * j Cttedh < j
Ciocalteu (FC) tjOcjdnNo ftj@dd §icPlsT tsegts tck i
COkdBtcOYdsdz Stedoj Sttedh<jdO ' j Mjtd O flsOdz
100, 200, 400}L) .500C tg® Lkl af l$afp /Onzgs ¢ j C s OC s O

f]j t©OL B @O} O] EBSDOdzj o EHHC, toff OLEHE OGN 110CMsdz
Bih OO, MBjho Mj sMsO0s? 0 dO Mesds’ Isjedf j cOlsk
ZOted ds SOBsdOO (7, 5%). L GOOYY slsz0¢ tdgj " POH dg
S zBOYd j. ¢ffMsttBOdy® “j KjtjdzO dO 760 nm,

B kdctcOBdBO (mg) jSodeOdj dzOO ¢ Odedzj € dfj dzd dz,
fMzose jCMS©EOCO). wOHEGY O & Pdesezte®Yd iz dC icl®
BOIs § i3OIs d Y Cnylj HOfUB{CzE3

0f MsteB Odzy® = 0, 0028 * ZEWLIPB] W Jj desdzd +

FCtej O j dzff d ¢ OQzdz@ tc & d I 9 gzq gz@d Sigma AlgrixheBortipgtonyy d te d3d
Massachusetts, United States

3182[Htej ' do O | bkSCbkY{ dtsc HOHIHIOE O RO tsdizfshd® ‘OO
Xanthoparmelia stenophylla

LEEZY Odz MOHtY O WdzOosdesdHO BHtej' jda " j f(toj B3O
MOtOHEBI CPjssHO fMj LOMdds O dO toj RN dEtt ¢ O s d
(AICl) ftod ujdBk Mj Wsehddied ¢ sdfli) bincPhlsgsese’ Al
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B sOdetsdzlt] [ 20@OMilso stc© € O dzd L e j3n IO etis OB @] do 5H 6 HNts
mLicOMlseo stc® dMf dlsdo Odese | S MistcOCIsO d dzd31,8pls OdzH Ots
62,5,125,250,506 100Q) OgVtemdzy ddzSzeOyYyd j tH 30 & dzlzl
BZ3j ey d2O0 " jJ OfMmtsteB OdzyO dzO 415 nm E BGHdshEz dac
Cstedh <jdzd €Ot MlsOdzH OteH (, O tjLEzdlsOlsd Mk dL
CoJtydlsddd d BJdzdectcORd B3OtcP G d HRdasdOIls @ Misk© § bz
Mo e | ¢ MsREY IlgO Mddsemg ¢S MisteOCIsO) . | 8Bd Jdai Mk
JHBO MO Cstdh<jfjdB Cojteyjlsddd Ot MlsOdH OteH
MisOdzH OtcHO. 1 o jHJjdzal § OdzdBtcOyd tanigjH dfOddgs@BRBOIs |
Cod toy]rgHuiazO f dzsxl3 ez Is d dz) .

O MsteB Odzy® = 0, 0020 * vSEk{ Odz0,99TEX4EY O

==

z09

==

b MsteB Odzy® = 0, 0013 * vSEk{ 0dz0,9981X5y O zOo
¢ dzlz 3d dAlfl)-zdBiste d H , -OYQEPISE Belzlsddz d Cojteyjlsdd Mk
w d te &gma Aldrich(Burlington, Massachusetts, United States

B19rMy dIsd®@EgtsS MdHOydesdzy OSIsdodesmisd § SMistceOC O
Xanthoparmelia stenophyllafl EfMmdzed dzmM<j ¢ d MmJ dzd dzj

490 Bjty * O k sCoadtk BoaBE HJ &ZO dMmistc Ghimadz®¢ © B
UV-1800 (Shimadzy Kyoto, Japan. ¢ 9 §j MkfMmMlsoOodyy £k Ceadtk totsae
dzOB Ooafhlg dag H SitgopdcAdgich(Burlington, Massachusetts, United States

3191  Hisj ' dipfaSTise desMisd GPRHED®® ¢ HEOO

s sfce desfls daj ElstcOdzd MOS O fdztss S H dzd & -HifOH gz O
2§ S cOL ddz ( DPPH) ©OHJdSOdkO f @BIBO o] Isn sH dat
lots “j fdyitj d® jdz tcOi§lsaizty dAsRePOR qF d & jsls O d@s @b b
b LOO® jds' Bsyd £ WedydHjttk HS dLeB' jC O |G
MisOdH O dzd & ©OMISe SO , d iy fif decf deMPUHR  ieflsAYHkecRRFHGEL C
®jlsOdgtsdze (ls°. 1000, 500, 250, 125, 62L 5 d °
COMso 560 dMfdlsde Odeds jCMsOC OO ddd flsOdzH Ot
tOMlsostc® DPPH. | OCtsdz ddzlsj dzgl do dgse 3y h ©OF © Mg *
MOlkO. 10Ctd dqdCksOyd  j &jtj dd ‘| CfuipEdesmn 0
¢MEste ddMs O  ScfOrgdd dz@6¢ g § RREDES | Istc O d3j Is @dzn to 5 BO
COteB 5¢ Md &zdzO € d g dze EEBGHEISE SIS el " (< j dzd Mk S
fsLdlsdodz Stdstetsdy. stdzyj desteOyd NPH @O Beldzth OH d S

tc
s
d

b’ " -7 p mat—=—(6)

-

74 te @gis @ Wnodgldctew/dzife § tod Oc j defd
) lOG dgHs@ty @) .0 Q.PEPS BMSHEC @ 5B C
s t6 2 d ) © dz® ‘J dzj dzd dzj Otedz® € Odzd B |
j Ctdzyj desteOyqd" dMfdlsdo Odztse &)L 5165 O
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3192  Hicj ' dipfGSfise desfisd dzj EsteOdzdMOT © R dHEES g d

JHt]' ' doOfj Mismtsedshisd Mt yoes O O dzj MY jydwd
fsMtej Hso Oz SR dHEesSMddz COHJSCO&JBO “j dL oteh j dat
(71,72.t OfMlseo sted j ¢ M XanDEparineba stewpph@id Oz fydzd dzf ¢ § Qq’fr]c;dz
l]’th’tthsz)?;dzq’ E CdzyjdzlstcOyd d tsH 1 mg/ mL dzOS s
fmjted "’ Ho sfMlstezC dr t©OLBA&ZOY O. tdOcjdem L O J¢
tGJOG’JdeT]@ dzj f sftcj Hdzets {f toj O HAA (s BYigEstgeaf H } 64 @ O tc g ®lC
dIsddzj dzh d O] dels § Istc OTEDE®AY { & @24 Wl j dzd digph détegle f 1: 1
s

tcj O6 j dzff MOLctONd o-FHUHW-ME detsL j (5. 6 mM) Ek W Ols
mM, pH 7,4), 10& Lo tsH j dets¢ tcOflseo stc® OMS stes d ezipSisjH jSdetsfiy) dzd
tOMso SOy psBEfeIO (1,0 mM). v Jfolzolf segtsdyj dz
tcj OC (HizBOE | O OfREhHtsdz YjcO dljcOmsr @ied HMF disd o Odzj
t jOCYydtsdz® Mdijh O fj eotwlsjCMkz j d tMisOsd HO dr«

ZSzBOYyd j bk MoOCk jfiwRhbrtcosksPsy O difiBtwdzj 0

sted R dzstemdte<jlsdzy Cdmjddd (2, 8%), dOCtd .

S zBdte® dO 50AC bktsStsd 30 -HEHEEME®.dB &k j { isd e
Jtoj ¢ je3cB@dEyj dzO IsOdzOMdats ¢ M tsxed didlel & @c CBdGdRR) dadnd
dMmj g e@ts8H Cfstedh < j dzad Mk C Ot sl dOtz ddE &b 6t
d H 8 O L O dzO fj to jfuRAH QAR HQl] 7

11 W&QQD-.

p” " T -7 b mat——(7)

¢¢ GLaOyPe yd bk L te@Eis @ Odaldctes{dzime 4 ] OcJ dzfnd
iS00 ddzd MlsOdH OBHO), O o6k ‘' j Offmsts Oday
CdmstedMOdO ] dzj dzd dzj Otedz®@ S OdkdBOYdsdzO € t6d
Ctdzyj desteOyd § dmi dlsde Odatad Hze HSIOORS QEEOD. (d &7 d B d

3193 [ Hic] ' dipfOSTise desfisd dzj Iz s tc OGOz Ok Bl d § B&® S I d

ulbjfjd doj bbGORIMNEF BRNEPHYEDGOH L O dhyfdlsde Od
Xanthoparmelia stenophyllg szr]dzd dhmCk Cdfmjdddkz Htj' jd °j t
ftesyj BtedzL( BSHt] ' jdj GEOEYYSaGRd jd) " OH de@XidsHs * «
LOf o di3d dz0 tc O Mis-b 5 s ® O dzENBE) KUETEDH s dzd € t5 IsE HizDdizd dz
Hqdzkz S ZjNABH) B mMME W sMW Ols daOEMYypH 7,4 tebmi(s? j Mdsj h j
HisHOL100e igPMlso 56O My dlsde Odaj Mk MisOdzyk & ®OO ]
500, 250, 125, 62,5 d 31,25 ¢g/l00k )LcOffs® saed to
WJdZGd3ﬂle|Sfl’]|26f)‘é‘h®I)sOlz(wISfr]wOls(ﬁz]SI\dyngj'MwJtra:llzd34hO md dzO¢
qdzCEBdtcO® dz0 MtsB dats* sj B J eOIskztcd Sss¢sd3 fJls |
Of MsteB Odzy M OGS HEABOME 2O Mdzjf &2 fteseBlkz C8° 0 kd3
My MisOdzyd MOH ey dp M BdgB d ) ) B> @drddM) .dEJhb@y dirs{SdsP , d Is
BHTC stcdh < jded Mk C Ot .f sudd@®'djodzj Affshyistdeas@inzy] 26 OL
My smtse dets M s dzj 2z Is tc O 2did) GdDO tcipl fif i EE2Q 5 H Od dzr d B d Y d
mMizq j tc®OUH dsulz € O k& OigOMiflcdiaB@. d dzd 8

b ' T -7 pmait——(8)

¢ ¢ tLdyEete yd k2 L Q@ EisT @ odzldctsts{dzife J  tod Oc¢ j dzMmd
iS00 ddd MHoOddseGyyd) .0 Q.cPud’ BHiEssEC @ 5B
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ptejHdBsMisd CsdhstezdmOokd | daj &zd dzj Otedz® S Oczd B
SHEj' qoOf | CodyjdesteOyd  j dmfdlsde Odets-® gzt tzicS O
6OHJd S QD). (| C

3194[HEe] o O PhEBEBfBELEOydsdse SOfoydljlko

VCEEf@dids d s5C MdH OYyd sdzd § OO YKdsGhdparmjeka fistero@hyllg

Zfded dzi¢ 4 SCdMmjdzddey "~J BHtej' jdz Ctstedh <j©jd3 d3jist
ftoi BO Htoj mnlstsH dats swa).mogzm:qﬂmqsoggczmmylzcaq‘]‘dzqm
Bts dzd BMI) dz° s dz@ bk-(VIBtsdzezH fdeH Hj  Mlsotsds dMmf dlsde Od
McijHdded. 10 €O k tjoOCyd | Westtdkd®Q fi)jsdz®tsdftf «
WsmMWOolgo jSHdalsj det Jodzgy L idzjdzgi BG  J d dBsekz<j
M jShtesWslstsdgj Isted " S d. 10 o] Mz dOftc0e? j dzd
Xanthoparmelia stenophylld [z f) dz§ dfipg jzd dzj ¢ ts dagginuzly tgiGOEd) dgf 1L O
JSMjteddjdads fteOod Mmj d&3jh o) feBlsigH BE stc dapvi) & Py Odzq
d Odistsdiptsddf dg 4 OMM)D (J §f tekzo j Is 2 miindeO eH jtstH jOdztg ¢ 3tclO 6 j dzf ©
cOMmseo sc® dMydlsde Odzej My MsOdeyjy dOCBd YjicoO Mmj
oBHjdtsdy S Olsddzz 90 BPBAL OfStadz Iofjdetlzjteydlr tgid, 1
HO Mj tjoOsfydsdz® MBBih O o dZOHd HB MtsBdzj Isj BY J t
695 bnnsHdsMEz 20 Mdzjfkz ftesekz S0 kdjMists tcOfM
B sOg®E. MisOdzH OtcH  * j] CBtedh <j dO OMEtsteB ddzMC O € g
COfOydlils Mji dqLiOy OO CO BIJdzdecttO®Rd JjSodeOd
mMzetse jCMisteOClsO.

3195  Htej ' ddedM jfdgd e dyd J ddfduds §JjtesSMdunoOoyd |

d 5§ §4deO ddemndBdyd § ddfdrde Y4l
sHy MO dsyd 0OdeOls ts a3, ftod BO 72f toj Ig OsHdely  tiy
tcOo ? J dzd Ists ¢ tGOfr]lsSMMparmﬁlmﬁaﬂdbﬁyI(HIsﬂzﬁ]cﬂzﬂhdﬂ]QQ

j d&zddzj ¢ sdangimizisBOWds'  jdrl ' j Lk dzOtejHdesdys S stcOF
dzH OtcH dzd ~s OtcsOﬁ]‘l’gslsrﬁchD@lcqh <Q ffd] s gl dzfy ¢ ©Oc Odzfia@] dzd d
j dztp ey -WsC W piowERtc j Hdzsds CstcOC k. ftodf toj d3?
tsdzdzj € dfj dzd dzj d gleAdztsdizdd O € fdg J fias dAJwesfe2Q) @Llz dze O'ls
WOdz Issc O tcOMlse Ot O j d3 ff terdLif tdsjfindy ?Qjlsddgts cd3 jfiNEGY oj dfed®)  (
J]90OC 0O tOMmMsatste " jJ] "tdktscjddLtsoOd HE Wi
o] BB J degse tcOMlsoastc® | SCMisteOSC Ol O d dzdnL ¢ f dzd dzfm ¢
dzts nfb @ tc sEsHdzs ftedftcj d3? j daj J dBzdze dlj dzOC 51
Olsdzse kW ,jtcO. [90C ljtsq’ljts;ds?cjdz@ B " O d dz
fjcOlsiCigPCttsz 3q7dA s Oyd “ j, tH Mo OMbdzORStzicC O
O MmEkz H = K 22d1M)00,1INL O d3ts dzels‘q’lzlsdy d (WO ggpmL

dEHO [0 0Ct fdfit) i? jdzO MKBINO " j Bj"OdO 3
steB Odzym. O sGDPtclz Ctsdlstetsdzy R Mists ttOMiso
gh<jdz "j tOMmlea OtcOy ( di3j Is Odats dz) .
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ptejHdBsMisd CsdhstezdmOokd | daj &zd dzj Otedz® S Oczd B
SHiEj]' doOf j Ctdzyj dzlstc Oeds jd difiplQ@Cls o O dasdst dzH daie §10j
509 (ICs0) (70).

3110RMY dlsdO@E g B Ctese dzgj OC Isd o dzts iy XanthgpSrigtias O ¢ Ols ©
stenophyllad Emdzd dem ¢ 4 ¢ d mJ dzd dzd

3.1101r M dlsdo Odzgj Mz MisOdy] d &BJS st OddL g

[ J s0Odzts dzdzd , 1Ry Qsisiig CidS fifls tc RehtlsopadmiphaGten®phylla ¢ Ots  d
Emded dzif € © € dMmJ dzd dzO, H EBinks § txtc fj) BREME @)L MEHB BPDO HESH O
cOLBX&ZOY jdad E Isjydes® ~"teOdz’ dots® { &arodz@rgaics D MS O
(Fair Lawn, NJ, USA , 0O toj MOL zAdfd Aesais BmbW & €0gdG, Karlsruhe,

Germany. ¢ dzlsd B dtsilsd yd Efizés ttn®. yNe®w dofldzNY, URAO B d yd dzd dz
O dzls d d3d SOt dsusd) te bigniadzhemicals Co., Burlington, MA, USA ¥ dzkz € s dzOL ts
(Pfizer Inc., New York, NY, UPA C stedh <jdzed Mk C OB ftsLrdlsdeo dzO ¢t
f SH dzM¢ @jwg dzlstsdz(uBEzc dEOE , 1 | BEBO <tz L O tOM
JqieOMIlseo Ot O §j OdzlsdBdBslsd S O, HSE “J LO tOfmls ¢? dc¢
Sabouraudh j S MistesL (e @S Sdz) j BctcOH, wteBd O
bdesd B C tetsB dzO OSIsd o dztsmls J EMsteOC OISO d iz f) dzd dzf
BCteststec Odzd L OABO. ( SMfjteddzj delstsds " j] Bddzs BB LA
fls ©OdzH Ot H dzdSEaphylpoccysoa@reudTCC 6538, Bacillus subtilis ATCC 6633,

Proteus mirabilis ATCC 12453, Pseudomonas aeruginosATCC 27853, Klebsiella
pneumoniae ATCC 70063, and Escherichia coli ATCC 25922 d HjoJl dL s
(Staphylococcus aureug&scherichia coli Salmonella enterica, SalmonellByphimurium

Proteus mirabilis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Bacillus saipidlis,
Bacilluscereug v OS¢ ts' j, Isj Misite®@zle Gz Ho @ J fipl€@difla O tc H dzO
albicans ATCC 10231d Aspergillus nigerATCC 16888 d H o O Safchdsan@dsd (
cerevisiae and Candida albicans

s4o9d IimMlsdteOded dL tsdzOlIs dds @zEp@ips’ jLdade Op? jM A& Rsdsipissdzls
sMlsOdzd i3d Ctetststce Odzd L BBATCE, AfipcardZiype t€ultdze Coffettipnj © d  (
spjLej’ jdd dL tddksjL Of Codstedxsesy giEHssjddidds Y &1 &
WOCEdzsjIsO vdzdeo jteL dIsjIsO k stOcelkz® joyk.

3.1.102) tdftej BO Memfjde g O BdS st OdedL OO

smyfjdrd §J BOCjd O d 6?do0O fwdftej i3 jdd Mk
WL dsdzish S5 tOMlsea stelz. 4 EMisd dz0 f s Wichadapd iz i |
fls OdzH Ot Iz k1§ tslstcj DENG, BinSamzRifjds atiglpls tc @o OC s fted i toj C
BOCIsjted MSC O Mmizmt j dzL 1* COU/Mi|QjHdecpdfonyifotening uiad, y dz€

memyddLd’ O ¢tds Gd @B/ G ) tod§ toj d3° j dzs § S ] b6 @aj B dzC
MM jdL O BOSIjted O bk Misjteddzdzsds WdL dtsdzish €t
fedfted B jdO "§J §O03°doadd MEJHO® jdi3 MYsted MO d3
ttOLB&OY jdaj Iz BRIzt GIVJodBEY, Csdi3 OMIss Stz

31103[HEsj ' doOF )] OddsdBdStesedy OCIkdodtshisd BdS &t

ddalsd B C tetsB dzO OF Is d o dzts fiy lsXantHggacinslid steDazdy®h  Jz $)igds W @ Is
CqdMmjdddzj BHE]' jdO °j fodks<k &ddd 3ddj mdgas ds

23



[6CksEMSO HdMjtsoyd 0 dzj C M OdzH O

inhibitory concentration- M| C) d3dfdzd dz@fglfd@jtc ts Bz y s dzy j dzlste Oy d * §
[ i ni micnobicidal concentration- MMC) ¢ stoed "dgdjStgtsts  dzz yd tsdzj d3j Is
ttj MOL k& ted dats d3.

VL Mo OCd BEAdOtd< dd¢S tols qustDdedz@Cdzts Wjj FECBI@HE, O Bulztair Q]
f ©l00e LSHE S OO Z2<j Isj ydzaj nr @ddlsdsaly Bzt HSAADGE jL O( B
Sabouraudi j ¢ MistetsL dzse Bk " tsdzO L O c¢?doj) . ¢ b Isfst€o d to.
tcOMlso stc® dMf dlsde Odzedr J EMisteOC OISO d EfMdddnti ¢
HosMistezC drn (TBOL B BE@PMUZD dMi dlsde Odzj Ctsdzyj dzlsteOyd
His Ong/@l8u BHEBOo OBO k<] BEd&Otd<,j dglplsisfjsdusd T
sjiMsd BO&EZ tcd O (O @S Isjtcd © d c¢?doa 0O HfteO<j d
dqdzH S Olsstc® t©OMISO GBS teststed Odzd L ORO. t 4 MOL 2ted dz
fsmMisO”" § sty d Wkttt mMyj disdz0O SOHO Mmj wWjHEZSE
<jdzd o®@Cts ddesCkZdzd MOdzj § dztsyJd3 7KL MOBIJ d3 Od dzOIE ds b
S H dats iy dzh ABFPOIRGE L O ¢? doj .

sOts fYtsLdlsdeo dzO ¢ tsdzls tc 5 dzO, Cstedh <jded Mk Odzlsds
OBV tsls j totby detzmdzs Odgls d B S slsd S Wz C s5dzgOL tsdz. v sy d
ddzr dBdtcO t©OMI BIStosttcOddL OBO (CtdstetsdzO ttOMmls:
fsHtcOLE®Rj o0 " jJ d SCSodbssdzkz ©OMmMlsO d ¢ sdzsttsdkz
f dzd S Olskz, O otjHdzsMIsd d3dded BZOdzdzedr d dzm dB d Iststed
dzd 3O dzdzO® ddzmr dBdlststedzO C tsdzyd dzlstcOyd © ( MI C)
j MisdteOdese  j S MstcOCISO BHdtsMdes “ jJHJS jTO Ct5° 0O
tcj y0eo O fJtoetsdzj dzgz BB j tcd MOL Zted dg® € tefts mlaX @ o |
dzy J dzls IRIQ)d * Ptcj(HMIsOo?> © B3d ded BOdzdzlz €S sdey g dzlstc Oy
dsfmdzs " JHd  J 0 C€58° 0 je dtfasHdO HO BJd MJ
Bd CtesAPYyEHsdzyj delstceOyd - 0 ° | ¢ tHHLtagtd G RzBRB PE s h deds j
Hsh dzs HEts ftetsdizjdzej B j J ddedd § OtOm@,dzj 55y dets fieddd Is
SHEBO OO <k ~RtcOdz? oz ftsHdzselkz. 1 OCtdz  jtocdsSHC
dzd " j] HBh &zt HB §6° 0o ] ¢ tsddigfd@dic OafEgiEOIs @y ndzls o izt
(MMC).

3111RMf sdo OF ] Odidsdb Y ddd OF I d Sammoppmeliaj € fls e O ¢
stenophyllad bk fdzed dzmCJj € d Mj dzd dzj

31111A SteBd©0O° ] BdsW k0 SHOB©OdIE BOSCIjtd MEJ

sftse dzs Mis S. A@EUATACI653BJ P. aeruginosaH © W sted3dtc O 2 B Jd s
fdlsoOodz0 “ j € tod M(BEP dz vo Ik jtdds IsdgjlslsorteH fdgzts yj MO 96
d o O vigsyedzaiture (TC) treated microtiter plgt€Sarstedt,N ¢ mb r, &ermmany

H Ols 800¢ [ dfdgwtd dzls s etz tisdlzO E Mo ©OCd BEAdZOttd<. v M.
fHBLsHE s OO <) BOSKPFERUNGDS.] &Y jetal dj €&
VstedddteOS j] BdBW ddazdk0, dPzBYACHBs thtizd §tc Q@intse O.

MOHWY O Mo OSBE BEAOwLd<O * j 28BCoRLS 5%z fiyfls jddffdmia
WdLdtsdzsh Cdd3 ttOMmMlsestesdy COCt Bd Mj BlsC dztsdzd dzj
fsHdzceclz d dedfmkz WstedsdtcOdzi B dtsW d dzdz.

10CIsjted " j S Jj] Mk WettdkddteOdzj B dsW ddzdiwwsts | dzj

(Fluka AG, Buchs, Switzerlapd £ ®&BJCtetslsdlsOte § dzsykz. 1 0Stsdz 20
M dats Isj B j tOzted, odhO¢C BtS' J Tl B2CdzsC j dz
otsHtSd3, O L OlsZ0aG3mL 96%j HstoHEIsrO , f € OC 8 Bd <jdzd " § tslist
[fIsdys © ¢ kogschlddensy(- PssH e ' j 20 “jJ Cttedh <j®jd3 E
Bd ¢ tetsls d Is tc Oy BE2AADC, Rafs, $henzben, CHingaO® s OdzOfmdzts® H k3 d dzc
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O¢ts Bd My dzj 2stcOdzd MOZO ¢ L OHJdMEO Off
dzfj r~rteOdz? doj § BBHIEBGE], "WdemMOlsdea © d BB J
dr cbkMmMlsddz® d tHEZL jIsO BH otjHdAdsMISd HBBCJ
' paig§ Obis 2z 2 ff

31112  Hitej ' doOF ] Odedsdedts¥ ddd OCIsde dasflsd

&

sdBdtsW ddzds OF€ Isd o dzts iy Is XdsthopdsnoeliaGtazphyllg ¢ s dzd &P O
fj dzddzj , dMydlsOdO ° (76S e MBOWcB Y FizPle Rzt i S
¢ Iz dzls HSatstedt\: ¢dmobQ@, GarrhanyH s H Ols 100t Jf df dejwtd dzls s dzts o 5 @

S5dzO@ bk Mo OCHO0 0 PAWsHtC.Odzsts | CMsOCISO ddzd L
Y J dzls tc Onglhl f s HRDIs s ° j 2 fteod tiH BICteslsdlsO
Qo jdz0 Mjted O HotMsikzSdn tOL BOGN I HG. L
foj &3 jdaj BOSCIjted MCJ MMy jdr 3 [JAC diOE szl udi
s9 0. 4 OHtc)Y O Mo OC s BEAOLd<O ' j d&ZOCOdts
Jtoddzdzgd dz WdL dsdzsh Cdd3 tcOMmMses stesdy COCts Bd Mj k
O fsHdizselkz. 1 dsWdddg 'j Bt | &V FEkn@6 Glchstz ¢ tod fr
witzerlandl , © dzOC¢tsdz 20 BJdzzls©O ddzeS B OYd  j dzO MmMtsB dz
J Mlsd dzseo Odzsdz 9 BH t5d3. sOCts Bd <jdzd 2QDe 94 EMmisd dz
j sOdesdzO £ Mo ©OCd BEAZOWd<. [HlsdySO ckMmisddO tH
Ctosils d Is toe Oy BE2AAPC, Ralts,$lhenzhen, China dz0@ s OdzOfmdaets® HEZY
10 dzj lstcOdzdmMO® j HLOHddMS] OfMtstes Odzyy ,

&> doj fsHisej, JSMsOClO, WJdS¢MOIsdeaO d B
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31113} tsyj O &jkOBtsddusSj OCMisdodshisd Bds¥ ddsko

t 4 MOL E-lydrdazy-3H-ghenoxazir3-onel0o0 x i d e ) “d dqdHdSOltste yd-
od OB (dzdetsfls d <Jfrpk0f0 Of tafts W jdeid] s Qds@isdtoddefs MEQ. B d W d
1 0Ctsdz ddz€ zB OYyd B o sdisdsts{ds 04480 {f @I, 200 toj MOL b
‘J HBHOLB & fnaOQq’ BlzdzOted <. 1 dzts3 g @y sddzB iz iePis €
[flsdus O ckMmisdd® j dLBjtejdz0 SCstedh<jf jd ELI
sOdzOMdets® HEY JuhS WS Hj ,5 90tc tsndgj . d2Okz Bedisy QM IsjL 2 dEO®Lts)
B lsOBtsdzd ySz OCIsdodesfls WistedzdqtcOdetse B d W d dzdzO.

3112RMi dlsdo OF | Odsdlsl Bstems j OF Is Hanttpdyimta j S fls @
stenophyllad k mded dzm S j € d g dzd dzg

3.1121sk dzlskbtej <jdzd  MC R dzdded © O

RMidlsde O] Odesdblzdtstems s Xanthgpariméa sjefiofpslEO ¢ Ols O
fded dzm ¢ § SCdMmjdzddey "§J dreteh jdats dzO yjbdted Isdf O
(MDA-MB 2 3 1) OH j dzts € Otey d dzts d3, 6 AutaagckdRs odz Odst) det dr @ d(( HHE@
nlzd30dzd dzj Istc Odzmw tstsd3q’fr]Odzq’ -5W) d B tat®Bj dz@ifdsodj HYjddlzi< O< j(dk
Mk tjWjtej dzslsdaj < j dzd “Ame€rican xgjedenfilturp Collaste(TCE)dzj d L

NJjdzd S Jj dzMIBR2§1, HeLavVHICAL 16 d-5MRE@ CkdzZsdoe dmMOdzj k& ¢
ntcOdz dosds B3 Hd ke k2 C jHdsE Mis k. t ¢ tse OF
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Bddsh Cs5d3 Md ¢k tsdats i) dzts d3 Biébase Hidppusty, Shatm®figj CHnd A 2
wbmfjdL g j <jdzd MCAR dedded* © Mk yke Odzj bk Isj yd
stcj dezlSC O byslbtcjej. HOHEGYO MoOSj Ctwdslkkej
Codsf dzj sdes @ 2 tcOdz] deeDimd basjcrccp s ds@no(d i f-iDMEM),Eagl e o
Cs'd ‘'jJ GBGCEO<jdz HERZOBB Gasd hOMss & sy jis@kdse ¢ o
bovine serum FBS), L-¢ dzz s O3 detsds (2 mM) , dzj j i deyd ' Odzdzd o3
4 ddydddldgods | U/ mL) d fMmistejflstsdsdyddetsds (100 ¢

Memfjdid O <jdkd O d BBSEO<jdsc "60d ot )
3001 g.

LO0Ctdz yjdsted¥cdwOS O GHBOUjd j MEfjtdolkso
6 MMy j dmtsoOdgj & 5 mL 8 t5620< jfdasipl Hdgj. 1 N jbodgO fic
Mk bELcO Odj b JddzSkeOltte ftod MisOdH Otndadds kf
5] Y j O WOCOI 7TAG O 05 j GsMmisdeds MksS sdW dzlz j dz
<jdkd 0. lwots Mj bkSEO‘O SwOd? dod djHd kd dL
f%jtesd d dOSsd kscO fj bLejlsdwO  CtdeddOy:c
stedf Mddz® COCt BJ M o©OLGE s sHjeO®d] < kg0, .
B dzlsO bk flsOdzH Oteded 3 kMdse d 5O dzOCtdz UjcO My

SBBCO<j dse RwOd® qotse BjH] kB0 ftod ujdz M HE

[H B0t fJtodfted d&3° J dzai MEMmMY J dze2db’ Jf slpzmlz figfj Hifste JO
mL BtSecO<]jdtse rntcOdz? dotse i H] EkRO.

31.122) edftoj &3O tOMmise st ® d MdidfhsFam@ogefnieliaj ¢ Mistc OC Is O
stenophylla bkfded dzemMCj SCdMmjdzddsj d MIlsOdzH OtcH O

{t Oflsea sted dMmy dlsd e OdXaRthopLniglastendphid Cdadzd@n® j ¢ d
d HeC(howtkddddd hlgdd & ¢(sdyd sttOyd " d tH 1
ftedftcj di3® j dzd tOMlso sted Yko Oded Mk & YtdydHjtk
Mz ttOLBdOYdoOded His dMf dlsdoe Odedr Ctsdayj delstcOyd*
ShRscO<j dse NtOd? dots@ydhj® D MY . & s E&fgaug ksq o O dzd o3
BqdzO <0 B8H 0, 1%.
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4z TOLCE 65 BOSE 8Od dzOS & da(1)0 dz@szds O Btigsls s GalH G & o
(3)j € Mls e O¢ lsx@nthdgrhrmelia enophyltd Iz f) dzd dzM € § 4 § d 1) je ded dzfs I BOIs t
f sUVfoe jlsksh <k lsOdaimdzj HEYddzj 254
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42 BOLCT 65 BOS 6 OB @YY izt Gk OES tligswsh O dzf ¢ 5 6
(3)j € s te O lsx@nthdghmelia @enophylth b fy dzd dzi © § 4§ d ) 6 dd izl i) BO ks t
f WUV j sdzsh <z lsOcdzimdzj HbEXddzj 265

413.0 ZOdkzdL O jCMlsteOC Ol Q) U de%f @i digis dis o dpjs Cste 5 OIS 5 ¢ &

MEtsBOtsctOBd dMfdsde Oddn jCMseOCOO (o[, [
Bd IsOBBdzd s O EkMmded dzem & § € d Mrjdefduyddd 9Pk tstntdzisie fizls @ de’ts d3i2d
bsyOe O Mj HO or d fr dEO k£ Isttd k0o dzj S &Y sdz

Cdfj dzd dez  dS dufijddedodeC, 2 HisC Ty CtH mp Esy0Ge O d
dHj dZsdW S 50 Odz® S O OlsteOdzts te d dz.

[ d

c

S

COowsEdkO Cdhnjdddd ' j MjCkdiOkd] &jsO0Btkdl d
tenophylla j C Odzste dz® S dfj dzddz®@ *§j dHjdesdW S50 0dzO

[ﬁq—I

0 " JH] dZsdW S sa 0OdzO £k Mo © Kantoparhéjif d Isd o O

9 tcj d3j ded=d307 , (4t2 mif), OAzd0 2° ] MOHtEY O dzj S Odetstedzj € d MM
tcOL dzdydlsddz j SMstcOCIsddBZO. 1 0" adh O Ctsdzayj destceOyd -
o6r (4, 0%), LOdds E [ (3,0% d dzO" dzgdy O ¢ tsdz
sBlskmMdydzO S dmjided{dzQ * Oz HIg@ME'Hjdzd " MistekzCIskztej, Odzd
i My Misdlsizj daelsd &30

VL M[ ZzO' L OMmiskz U’?szd CdHdC g Bddzs ° § z ) da
tG;ls,;dzuq’isdzisd\?,:ati;cﬁ%]&hmI\d Os, 0 22 Ctsdzyd dz2steOyd " d tsH
Emded dzlmC O CdMmj dzd dz®@ Mj ©H ftejlsntsHdedr dHj dalsdWd¢C
g0 HdBJj dzaL sWEtcOdzMC E MbtckzClskztclz.
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HdZdCHPL C RteskOscEteO®Rd Oy jridts iz, & jns@mstopaEdd 0 0
stenophyllad dL tsdztse Odaetse * j H S | AQ - iipdgPdzis® jo OWBd Pjydgzddzjdzi ¢ ¢ j € f
Xanthoparmelia stenophylfig dzd &3 j dz dzO Is O dzOf) dztBT - e B P ztf ¢ 58O 32 §4 Is O ks dzdzts ¢
dzd h Xanoparmelia stenophylfg dzd d3” j dz dz0 Is O dzO ) dztsC i A HelsyIFPdzdeG fefTipiP &t n m;

4 € Mistec OC IsXxanthipatm@lia Gtenophylily dzd d3? J dz dzO© IsOdzOfdzs DT A e % B S cB OB 5 ¢
mdzed dem S 4 S d M dzd dzj Xhnthsphmeli@ dignophyli datfdd® @ ‘dO dz0 s O dzOMmdets© H Iz y
nm. 1i dzj € Odzs te dzO € ts{en)g g faPdz0 2€ K fidp iS00  B@fs jo @ datz®  dzt

sltolzC izt dHjdsdW dStse Odedn MJ § Iz dzn Ddediaglf HEB OB s
e HjkO?>dd §sHOYd & tjljdydsddd otj dj ddko
Csdyj delsteOyd d drjdelsd® S tse Ouzd & jSzd HA S j ¢ O  t8g H
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CH, 0
OH 0
CH, 0 /@5‘\%
OH 0 OH
o OoH
o
HyCO OoH

HO

[ S OdetstedzO S dMmd [Blskmd ydzO ¢ dMmy

~

OH (e}
HO OH (0] (0]
OH
() O
HO

OH 1)
(e}

v fded dZMS © § dfy d 0I5t Odzts te d dz

sdzd COOu BiczCIsztedzy WHtedszdzy dH] delsdW S50 Odedm M C zdzH Otedzd
Xanthoparmelia stenophylla

v OB j50EQ Isj dzayd sdzO® o toj di3j 20, Of st ydsded EOSC md dslz
My SkdeH Otcded n d3j SOB tsdzd IS O

4 OHtcY O
o I9f &z |
minge  lisiduded ognseyyq MIINELBS 491
R S@N)  &OS fd dgmysc [ ¢ MOl
o[ I M [
ngdgmadozI; 7,42 R C 213,270,304 39,96 29,68 17,45
lnglsm'ZJ ME 11,41 R 212,278,312 2496 2887 261
‘éfg%zj ‘;’;‘ 16,78 K 234, 282 4447 4852 587,33

¢ Is tc O dzt 19,07 N 210, 252, 262,320  r 17 15,25
dr i1 Oyibsdmtd J¢ pami@pakneliazdtén@phy@af [ - &3j s Odzsdzdzd Jj S MistcOC Is
Xanthoparmelia stenophyllaw [ - n-= § S MOdz J € fls tc XanthopayeliaOste@ophytla 1 1 dzd * J
Hils] Sk PuazsMisd tojlilsd dzydtsdzd n o toj d3j dd®m IdifzdzHHOAdHidzO8 Oitgl o figfte JOHY
sted i t6d ¢ O.

ltcdfmkmMlsots dz@oe jHjdedr Mj CkdgH Otcdzdrn d3j IsOB tsdzd Is O
fslsote' j dzts “d fstey ' JddB ] dydtsddn o toj d3d daC
MisOdzH OtcH BO HBBJ jdeddz dL MdzjH]j<dr Btdtsh Cdn
Melanelia subaurifera B lskz md ydfQ CdedPhy@tig@k@ipinnata Ols tc O dzts to d dz
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dzd h @veiaprunastii HBS Mz L O EkfmdzaddmSk ¢dmj dzg b dz$ ste
Csdsd eyd ® Odzdes H s MM Adichf s d 'L jo sH O] J Ustsedzts o O dz ¢
barbata wod ftjlsanBHds dzOo jHJjdzd MisOdzH OtHd Cts5° d f
fteddzd Csd3 tOHO E dz2Oh ° zOB steOIssted " d, O “dnts
My § ¢ Istc O©dzdzd (59,66, 8¢ Ols OS¢ O

414 dadls HildCygo pdafd ¥izd BPJ " J

[ ddi3dls Hj QDY did dzff &3 Is € o OdBWBdiTPyd dzgf Mz L O <1
T BOSEtOYMSE d&jkssHkz, €Ot d LO MeOSd ®H dH
f5° j HdqugEPRdB Y] 20 0o j, dddzj Otedzsfls, ®ffmjc dzd dz
CoOdzZsdW dSoyd " j LO rRtdBOstscteOl MS k2 BjlssHkz ¢
dHj dzZsdW¥ dStso Odzd &k XatHyisut:neia stehopbylfided HAYIs@® o ? j dzd
v OB j6dzd
v OB j6d2®j H dZOYd d20@ Y t0Qo j, dzddsj Otedetsfls, ©ffjc dzd dzj
CoOdzsdW¥dSoyd " j LO LfitdBOtscteOl MS k2 BjlssHE ¢
dHj dzZsdW¥ dStso Odzd B XarEhiparméig dedog®lladzdh 0 O
. . . [ ddzj Ote [ | LOD LOQ
¢ 0] ( 9 ~ »
Imc‘:qd; mJ K dOud det " R (Ogl) ( Orgly  ( Oml
J S Oodzes ,_
' Y=20,435*X-6,494 0,9998 7,81:500 3,025 9,167
igquéfndqu
B
. Y=11,502*X-2,052 0,9993 156100 0,590 1,787
¢dMmg dzq
‘éfg?ﬂzj deg Y=2,468*X+0,233 0,9999 156100 1,177 3,566
b ste Odets y=3175*X+1,569 0,9998 0,7850 1,010 3,061
RiCsj¥dyd jdibs Ctej 2Oyd i [ ©f 1§ jOckzd e @D tsdiz € de;frogzls § € yd ]
LOQi dzd dzdls C o Odelsd % dS Oyd *“ §
ssjWdyd jdls SttjdOoyd j ‘jJ ftjiSt QifxdsAje®dj dg
Pt BOSBEtOY MO BibsHO “j dO tsMjlks?’ded @ L O B
dzj C Odetstedglz | O My fdedfdzlas.f M j ¢ dzd dzj Otedetsmisd TG * j ¢
500mODg/ dzj"Ists EZxd d @H b @dedsz] Ce @ daf dzz d k2 f
(1,561000gML) , HEC Giff)jfz® dddkj Otc dzsfils @,786QCM). O Ols tc O dz
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4150Q fipOs o Pdesdzdzed = d W dzQeotsdesdrHdzdr " JHJ T O k
CMmistc ©C Is d dd@ntldzphmelia Senophylla

tiLkdzZsOld ®Htej' o0 0 bkSkfdsd MOHELYO O W dbt
gff]ﬁd do Odzd d&3 J ¢ fiplamtOalsnglidsDenaptylth@'j @ fls O o % Odeg diflz

sOB ]I CEf Odz MOHLY O W j dzts dzdzd - d W dzOe tsdztsd H dzd
J € Mlistc OF Is dXgAthopadrieli@ st&hophylla
LSy Odz MO VSEIPOH Y ¢C LvVEEYT Od MO
[ S st W j dzts dzO W dzOo tsdzts g | W d&zOo tsdzts d |
(mg GAE/gmE o s (mg QE/gmkz o ts @G (mgRE/gkz o 56
J EMlstgOC Is J EMlstOC Is J EMistgOC Is
o[ 167,03 N 178, 84 N 320,18 N
I 94,707 N | 116, 06 N 217, 46 N
M [ 34,3172 C 73, 283N ¢ 147, 45* N
GAEi jSCode Odzj dzlscf qQEzmgaccﬁmouqumq RED j Gayd 5@ dzPdzlsddf | oz Is  dzO
Oyjtsdzms d j ¢ Kelatopdinteliadzgrop@ylif i 3 Is O dzts dzdzd  j € Kdtha@PAarseliazd h ©° ©
stenophyllam( - n-n § CMOdz j ¢ fmls tc XanthoparyelieOste@ophyliat © ©  di3j tej © © Mz kLo’
stcd f dzdlSt®jszdzts s Mk H Ol SCNOftpls Ol jOHS HjdzO 0 ta1jj o dftsS fiPlsueli© © L ls
ngIGSMOISdfr]lSdI{Qd L (€0QTL dAOH detOfy iz Fl® Ispdifyls U S d L @e0QPLr daOH detdfg leizd S C
[.
[B)Yd MJ Etsydlsd HO dO" 9 j<d MOHELY O ZCkq ddnm W,
o[, dzj hIsts B3O d MOHty O Moadm dMfdlsdeo Odzdr f Ot

d 30 mr .

4.1.6.0dzls d 5 ¢ fnd O@YlEdsazlzs s | € ) ls XaBBopaET@lia dtehbpyllap
mded dem ¢ 4 € dMmd dzd dad

[JHt] ' doa Of j Odzsdts¢ MdH Oyd tsdad OCIsdo detsfmis d d
Xanthoparmelia stenophylld EZfmdzed dzlm¢j CdMmd dzddzj dL oteh jdzs ° §
BissHO d Ists: [Htey  do 0O MmMitsMmtsedsMmisd dzj ZlsteC
cOHdC OdzO d -Oftd s fdc € @) ofi ¢ © dzO, sHte] ' do OF j ¢kt
COfOydils jtste | ' d o O°dalzn of dzefdpckltfidpH dzj § jtesSdHOyd " |
dMmMfdlsdeo Odzedr OO sOBO j8fftf PB fPz@o ° j dzi Mk k

vsOBjJBOLSCEf Odzsd 8CMdHOYydtsdddnt § 1©d ©Qdzts g Isdzf ¢ B BOOC O
Xanthoparmelia stenophylla

Ve Odz Odzs S Mg H O

[EMmbE " AAE/gME e 56 | § fMls:
o[ 151,92N2,15
I 85,15N 1,262
M [ 28,62N 9a?p

AAE T j € o d o OQiAj Cdatstes I cflAMC dipdrdzP y j stsdem ¢  J ¢ Kelstiopdinselia daegriopbytia®

[ - B lsOdetsdzdzd j € fyXawtiPdemeliazgtenGphy@amy - n- j SMOGe j S MistcOC s  dzd b
Xanthoparmelia stenophyllad © © d3j tej © © Mk k1t d'cj d@sihislytc difzdzdOBIgEZ ¢ O Mt
Nfjls OdzH OteH dz0 H j o d ° OajidnIs@ IsffLin Isls wf d d3 ) YD) &z dz@s H B indbd D ¢ [ ;
MsOldmisdyusd L @00RE dzOH tz®.dzd &0
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tiLEdzlsOolsd CEYf dse OdlsdsSMdHOYydsdse COfOydlsjls
Widstsdzdzgdn d W dzOetsdesdudzdn * j HJC j ¢ Kanthopdrmdlia Is d 8 O dz
stenophylla tHdtsfdes dz20° 9 j<d ESEkfded OdelsdtsSMdHOYd s
2O BOTd kSEkfdd OdsdsSMdHOYydtsdd S OfOydlsjl §¢

U OB jOdfOdzIs d sC MdHOYydtsdzO 0OFC€ Isd o dzts figds] h Pgrfdgarmeli® dzd = J
stenophylla [z fpdzd dzf € §2O0C M glztzd Uz sHtc] ' do O O MY sMise dzts
tcOHd ¢ OdzO, ~ d H to thilzfif f de ©UA) B eA OetH ddtdgHdgE MO d dzm d B «
zdf dHde fjtesCMdHOyd  §

1dklstcOdd 1 jEltcOdd!

RdzH J €M
1 d 2lsteOdzd

4 . < ddzandBdyc
[(¢MbBO Sobipongee n~dHEBEEMCMEY ] ©ECd &d § dH dzj
JHdC (ICs0( Orglh) ttOHJ&¢ Oz tOHJE¢ Oz st ihdH.
(ICso( OrgLy)) (ICso( OrgLy)) (ICs0( Oralh)
o1 81,22 N 134,48 K 107,39 N 69, 22 9N (
[ 89,47 N 145,75 K 116,53 K 75 47 8&N (
M 95, 55 aby 154,162 N 125,16 N 79, 558 O
Léfg%zj ‘gg 64, 92 abg 120, 052 90, 32 2 115,51N Oppe
1 O dzdzO aRjc.d a,b,qg a,bKyd N a,b,c
¢ g d 3,72 R4 45, 1220 68, 55 abRd 124,43N1;25?j
b MC BB C N " > 100@Pcde
. 6,31 2Red0 155, 9124 105, 6 204N
¢dMmg dzd -
~ ~ ~ ,b0,c,0,e
stesdsS 10, 793R ( 131, 45N 135, 1 43bdR > 100G
BHT 16, 55 abRdeio 6501 N1 820cdeis 71830 1,6g0cdts 234N 6Qpedeto
s € W / / / L12N  4gepedets

dr i Oyd bsdmCd J ¢ Mami@pasneliazdten@phy®af [ - d&3j s Odesdzdzd j S MistcOC Is
Xanthoparmelia stenophyllan [ - n-= j ¢ ip©dz j ¢ fls tc RdhthopaimfeliaBter@phyll@BHT 7 B z Isd dz
ndHtetsC Mdsdedizlzjj dzf ) fodols@f od@jdats); ¢ © Mk &t @ 'tejj dz@ztst Islsftc dntzdzdi OGBIg 2 .¢ O
9 toj H dAMds@fdzH OtcH dzO H j 9 d * OIGd o O] Hldzts fiplde] iy g t©) ' j dzj S tstedh <
tej ctej Mdtsdagi MAdEBH IS, US d L (2Q008 Iz dz@ H 26 I iz OO IHE Mls d y S d L dzOY!
tcOL dff €GD5) 2 tsH desMifzc idaEls Olsd Misd yS d L OO Hz0 ts HedEgdridS GO
MisOlsdmisd ysd L (zQ008Ek dz6 H tiz® fitf{ @) ¢ & ; EidifilgjGlsdfddizsids d uS d L dzOyoO° dzO
(p<005 Lk sH dzts PlHzdalizO € ;ff iy s Istzzi s d Y S d L @z€00BHL d2®OH tz®fiizEd® J dzi ¢ &2
Cdfmj dgi gz Ol dMmisd uS d L @032 dEH dpig teathiREBfis Ols d s d S d L dz0y0 ' dz0
(p<005k ®H dztBRjz dzO
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41.7.0dzls d B CQetsch dD dzls d B d 5 Y o M B S B § O ERnipgamM@lia0
stenophyllad bk fded dzmCJ € d MJ dzd dzj

41710 dzs d BIC tetsB &zO OC s o dzsfls

{jLEzdrsvitstsH e ' do OF O Odzsd s CtetsBdzj OSCISdo datsflsd
Xanthoparmelia stenophylla EZfdzd &zl ¢ j SCdMmd dzddzi SOt d YL dls

(OB dyddzddz©0  IsjbteOydsdzddod) Jd OdsddhidSstlsds

ftcj HilsOo *ujCod 1O dds d 8 OC s j tod * OB | BAJIOdizs diptt iz l8e Odz
OCIkdo dzsfls) .

q
d
O]

dzt

U OB jllz@dzs B OCIsjted " MC O OCIsd o dzts B | Ofig P eds dzinE fipls tg © T3
dzd M Gantboparmelia stenophylif Efded dzm S 4 € d MJ dzd dzi

[CMlseOCIs/ “ jHAS j©j

or I M [ vs U o f1
10 Q;UL?SJ & G MIC MMC MIC MMC MIC MMC MIC MMC MIC MMC MIC MMC
E. coli G .10 10 10 10 10 10 10 10 4 6 037 05
ATCC 25922 . . . . . . 1 :
E. coli G .10 .10 .10 .10 10 .10 .10 .10 2 6 21 1.2
S.enterica G .10 210 .10 210 10 10 210 .10 2 2 1 1
S.Typhimurium G .10 .10 10 10 10 10 10 .10 2 2 2 2
P. mirabilis
ATCC 12453 G- 5 5 10 _10 5 75 210 .10 2 4 4 4
P. mirabilis G 10 10 10 10 5 5 .10 10 >128 >128 >128 >128
K. pneumoniae
ATCC 70063 G .10 .10 .10 .10 10 .10 .10 .10 4 64 >128 >128
K.pneumoniae G .10 _10 .10 _10 75 10 210 .10 4 32 >128 >128
P. aeruginosa
ATCC 27853 G 25 10 10 .10 5 10 10 .10 4 32 >128 >128
P. aeruginosa G 5 10 10 .10 10 10 10 J10 >128 >128 >128 >128
B. subtilis
ATCC 6633 ©+ 10 .10 10 10 <0,08 <008 <008 <008 025 037 3 4
B. subtilis G+ 5 10 10 _10 <0,08 <0,08 <0,08 <0,08 <0,06 0,25 16 128
B.cereus G+ 25 10 5 .10 <0,08 <0,08 <0,08 <0,08 0,25 05 4 6
S. aureus
ATCC 6538 G+ 10 210 .10 _10 0625 0625 073125 0,625 3 6 0,25 0,75
S.aureus G+ 10 .10 .10 10 03125 03125 0,156 0156 <0,06 <0,06 <0,06 <0,06

o7 Oy lstsdem< d

J ¢ frplSamt@ﬁaBnellajzc{ténﬁphyﬂaI [

- &3j ks O dzts dzdzd

jCMs©e0osls

Xanthoparmelia stenophyllar - n-= j C ip©dz j € fls tc RethtsopadneliaGter®phylla s7 &z fydzd dzif € O
Cdfmj daf @&@&ondy dCoyd 0 BOSIsj ted [ §E JEtc @y § lrddsy  \ Vidd dzlz ;

T d3q dzd i3O dzdz© d dzn B d Is SMMRZOB§ dzdial GdAz® © xjaPy ©us dzy j; s p Ol MO Mk
HOLpghttL © dmf dlsde Odzj JjSMistcOCIs] dgomdLl @ @ dzkz ez edmnd & € dfmj d

pdzZsdB OCIsjted MEO OSCIsdo detsmils Xafjopalsrdla SiezopRylf ¢ Mis 6 O
szndzq’dzfr]&‘; Cdmj dzddzy IsiMlsdteOdzO " §j dzO 15 BOCISj te(d
HjoJjls dzd dzd y ¢ d » HJICHMEWEC ©d dz tc )k dziz<Bfg/MGHIAS S H

>10mg/mLLO dmf disd o Odaj j ¢ fls tc O StdsHjdatso) cdsin Glsdu@zip Astn L € d ),
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8 Qo ndj MisdtcOdsj| doodis B dElesdse{@Gjls jted “ MSj OCIsd o
dimdetsmisd tsH oteMmis] BICtoststcea OdzdL B3O d otefmisj d
j ssdzmMCd J CMstcOCls fsCO0L0OB " jJ] BB?EZ OdlsdBOCIsy
IsStcOCGYlstsL dsPedzlzi BOSIjted J HB8CO0L0Odz] Mk oj<k t
JMsdtcOdzesdz sfMmMjceclkz Cdzyj delstcOyd O, Oy Istsdzm € «
HJ dnistotcj dz@zj ¢ ®B o dzd &3 E.@AEIKTCE 5922 @ @oli(S. enterica, S.
Typhimurium,K. pneumoniadTCC 70063 K. pneumonia@ndS. aureugMIC andMMC >
10mg/mL). MICdMMC o tc j Hdzsfyis MisOdzdr IsjiMisdte@@dr B OC &
10 mg/mL.f j sOdztsdzdzd “ jj ¢ MSE@UL IO OdzZlsdB OSCIsjted MCE OFC
IsOqlz B B.Ccrgus(liIC & mg/mL, MMC >10 mg/mL) . v MzEyo k& G
ted OMI@\#MM@M@B;C{ fn &0 nthyimbzO H

tcO)y jdzd " & OdzesdB OC Isj todn-nf KOS I§  ddztsPE Is § 59
d o dzj B.esabfilisAT@C[6633,B. subtilis,d B. cereustf ¢ OL Odzj Mk o(d
d or=nijlsC i@z j € Mis tc O C ISMIC PMMC® jdHdzEsMifaig/mL

doetsmls Mk { 8. G@ure@AILC 6H38EAVBXMME §,625 mg/m) d

Y ¢ dS. duretss(d@Cisd MMC 0,3125 mg/mL) v  Mdzkz @) ezO Isidte @z -
BOCIjted O, dzO ° tsfd Is? dPangrabjis ABCTCIRAGI] migabilisRizy Mk
aeruginosaATCC 27853(MIC 5 mg/mL, MMC 10 mg/mL).

ViNded &zl € © CdMmj dzd dzO dMf s> JdzO©@ “ j °~ OC ORkRtlgsizd € tctsB
(MIC d MMC <0,08 mg/mL) HSC " JWJSCOl { Mtaphgdcoceus fflisO B3O d
d L d3J0;186 mg/mLd 03125 mg/mLv Isji MisdteOdztsdz tsfMmjeclk ¢ tsdzyj dz
CdMmd dzd dzO  dzd " § Iy s° ddzO Odzls efizfdsOusts{eo dagf] d3j W JOLABIG t
(MIC d MMC >10 mg/mL). RLEL JIOSC ° jP. Gpr@zseAE@ 8253dn s

C dzd dzd y € dP. afrugsrds@NHC 10 mg/mL MMC >10 mg/mL).

shdzseolkz HtsBd jdzdr tjLEZdISOKO d sty j* O MO
dteOdzd 4§ SMlseOSCIsd d EMmded dzmMS O CdMmj dzd dzO d 3O
| izd dzO) J EZd3j g gel MWy j SEmE S ) JwjLCOb. wo
| dzd-elzPC ifOdez c;erjlstc;G)le d 30" u’ztsl_ MIS d g dejj OMEEY IsiZOt df ‘to
sdzyj dzlstceOyd " d BsH 10% ¢Ct°'d “jJ Ctedh<jdz €O
dJazddzz dzd " J ddzrdBdeOts ttOMls BICteststce Odzd L O A0

C%oer Vv
N OH

4. 0. oy

BJliz® dzls W zZdzc OdzdzO OSCIsd o dzesis n® Y § HOHHC FEMSsBPE L
h Xantoparmelia stenophyldd EfMmdzd dzm S J & dMmd dzd dzj
[SMlsteOCls/ “ jHdS §¢

or It M us ¢ YRS
Ak dz6 O dzdi MIC MMC  MIC MMC MIC MMC MIC MMC MIC MMC MIC MMC

S. cerevisiae 10 10 10 10 1.25 2.5 5 10 / / 7,81 7,81

C. albicans
ATCC 10231

C. albicans 10 10 10 10 1,25 5 10 .10 098 195 625 625

A. niger
ATCC 16888 10 10 10 10 0156 25 10 .10 098 098 250 500

dbr 7T OyjbtsdmSd J ¢ Mami@pasneliazdténphy®af [ - &3j s Odetsdzded j S MistcOC Is
Xanthoparmelia stenophyllar - n-= j C ip©dz j € fls tc RethtsopadneliaGten®phylla s7 & fydzd dzfif € O
Cdmj odhd @YW sls j td gidWdeza ¢ t5 dABC itxlgl dzdf B3O dzdzO d dzn d B d Is sMzG € tsday j o
KB ded 3O dzdzO© W Iz dz6  y  H elafad € s dafif flab s oy G dzt®;  thddnl v @ts iglind gl o © @
dEMteOCIsj] dzdh 0" 0 d Qinded@zin@des &ogdif] ifdiglz,. O &

1,125 5 2.5 10 0,625 5 10 .10 049 195 3125 3125
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O dzlsd Wz dzc Ozcz@ MO Y s ® BEAGE | § KNemtopanekaGterdghylled © O
bded dzmSj Sdmjdddy IsjmMsdquOdd “j dO 4 Ms' 0 €2 ¢
L 5Ok 0.

dbyjlstsdmSd jSMstOSClk dMfs? ds * MIC dMATEEmMgds d ¥ & dz¢
LO MSstes Moj dnf dedped® dzi ffpiz W' jiz CogisHedTOG® H dzts ¢
10231 OH O ° j MiGsg didig® fleg/ml2 5 0 o WMMCEBEMY/EL o dzd y dzkz

OCIsdo dzsfyls fsCOL OB " jJ d d3j IsOdgadi] Hjd@uridstadO CiHs |, fry dist
fnls © dzH O te HCAzttbE&an#)EBCCA0231(MIC 2,5mg/mL, MMC 10 mg/mL).

N-mj SOz j SMistcOCIls dMfs?>dts " jJ dO MdzOy dzad " & Odzls
fills O dzH Ots H dzd & NIGEEATGD 1688H(MIC QL56 mg/mL,MMC 2,5 mg/mL) d C.
albicansATCC 10231(MIC 0,625 mg/mL,MMC 5 mg/mL).

v siMsdcOdtsdt tfMmjck Ctsdzyd delstcOyd *° O, z fn dzd dzfn
Odzlsd W zdze Odzdzlz OSC Isd o detsfls  toj AUC PMY/gUSMMC OB &5 Mts
mg/mb) , Bhdd k& nizkzepdsia Od O &zQ YECts d Hixiig/flls aMMC

10 mg/mL

DMSOEZ Ctsdzyj delstceOyd “"d sSH 10% S°d “J Stedh<jdz €
CdMmj dzddzgz dzd * J ddzer dBdtcOts tOMls BJCtetststcc Odzd L O BO

41720 delsdB Y d dzds OS Isd o dzs fiyls

yd’ 2 tlsCttdoO 0 ftodtesHddr SCRYtsdz] dzsd MY st
St O j BOSIjted MECBE BdBY JeZEE MOy jj € tihdsipOd |
d h Xanthoparmelia stenophylla o EZMmdeddem¢j SdMmj dzddzj Mk dmy
ts° j P.del3@inosal S. aureuATCC 6538(uv OB jl&d
O
d

BJlz@Pdzlsd B f sW  dzds OC Isd o dztsfyls @R j Sp@aflp€ sE56 M IsHg G Olsk
h- Aanoparmelia stenophyld & fdzd dzm S j & dMmJ dzd dzj

1 0CIsjted” MmEd
P. aeruginosa S. aureusATCC 6538

[ $MIstcOC Is/ | d 9BiKC

BICso 10000 156
o1 BICs0 10000 1250
BICso 10000 234
b BICs0 10000 2500
" BICso 10000 1250
BICao 10000 3750
os BICso 10000 1750
BICao 10000 5000
or o BICso >1000 249
BICso >1000 >1000
e BICso 7338 62,6
BICso >1000 >1000
P BICso 1162 4754
BICao >1000 >1000

dri Oyd ssdzmMC d J ¢ Miamti@pakneliazdtén@phy@af [ - d3j s Odesdzded J§ S MistcOC Is
Xanthoparmelia stenophyllar - n-= | S p©Odz | ¢ M s tc RethisopadmeeliaGter®phylla si & idzd dzm € O

Cd i pzdrddols | Istc Oy d § gdedd dz ts di3d y o dg;j W hsfteal BICMBdes W d dzds ddemn I B JIstste
Cdzyj delsBE@oya{d OV d dzds o dzm d B d Is 5 oA s yWEodzsi©o g * @ stedsd O j B
L BG0%; BIC90-B d ts¥W d dzd3 d dzm d B  Is 5 tetigOs fSrasienigQizlsHe@® yifj OW sted3dd c ©¢ § B d
90%;l toj Hdzatsisd MEzOGNLicOy j dzj $ Ofs
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sHmkMmMlsok dMfdlsde Odzdr J SMstcOC OISO d EfMmded dzm € §
Stediddtc O & bkd3j tej dz B d W d dzd3. v ¢ - pjed®ls ff & dzf) iz
OCIsjPed Qer dedi posga dsjstdi > BIOOOW) . Og/Om ¥ s3] tc O
gqsW ddzdzdg s o do dzj SB&felspATGC) 6538 dz0° Oyd JwWJg¢
Yd stsdzm€ d Js&#t]lSltﬁG@!l‘.tf)gEé(B:rC(lZSGL) Ogl ais d o B Jsols O dzts dzdzd
34 O/ B=C 2500Q) Ogf §CMOHE MistcOSHss (BT JOGI @
375@a) Ogu mdzdndeigR @z0C f BOZO * j] dz0° MdzOsd “ d JWjSCC
S. aureuATCC 6538 BIGo= 1750 dO0&dJ=@ 500@). Og/ m

[ jsOBtsdzd ys © 0OF€ Is dPo akzmdiyisa (1B td W df Tz8f@ureusATCC 6538

(L teOW S 2 ftedmkzMmlse & Isj fgdsd t©GMEHFarmglid sidnapBAdO Is ©
Emdeddzh¢j SCdMmjdzddd dMfdsoOodzd " j HBHO9 O jd3 ddzH d

NNE®®sEC

o o1 -0 It A M : us i st
oy
It\
© 275 ,
= o
B8 A
0] A
o A
%) A
2 %;
£
- g
o 2725 © o g o
1,75
0 1 2 3 4 5 6 7 8 9 10 11

s sdzyj dzls @ipt) © (

OV dLIsyo- dmy dlsdoe Oded XanthopdiietimGtetwphylldzd E @ dz@ dzlm ¢ j ¢ dMmJ dzd c
BilsOBsdzdusz OCIsde desfils B f BWuddezd3®OF EEEBENG jlstdsiziif Cdts ¢j Cifpds te@® € Is
Xanthoparmelia stenophyll§i [ - d3j Is O dzts dzdzd J ¢ Kesteopdineliadigriomyll@d - n-= J ¢ fpOdz

4 € Mistc O¢ Xanttmpar@eliatenophylla si z mdzd dzi ¢ O ; Lt MP ddd O ZO L OMIs O

[OMO BdsWddkd d jese0 &jlsOBsddyscO OSCkds dats:
CStej ZOyd d, GHdsShHds hiss ' j Bdsiddhkd B0t oj <t
B0 9j<0  GBLObds. uvOCs ‘j bkyjPdsugn®a ' j o]
Bqd&zO 9j<0 bk fdhkmsok IkjmsdieOdds JjSMisicOs Olsc

C s dzls to s dzsiste BORE OHESS  j o3 s OB 5 dzd U @re@STEA o dzts f ls
65388 d ZO@ MBOS j 20 bk fwdmkmsok IsjMmisdteOddn j <Mt
MO € tdzls tc s oAS@HCE @ffls O (
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o it It t M St vs | st
2,75
2,55
X
1) 2,35 K g—0
=2
8215 * *
o) X
@ 1,95
S
®
=175
=
o 1,55
1,35
1,15
0,95
0,75
0 1 2 3 4 5 6 7 8 9 10 11

s sdzyj dzls h@mt))” O

LW LI yoO- dmt dlsdoe Odzd XanthdpdmetmGetmwahylldgzd ¥ @ dz@ dzif € j ¢ dMmj dzd o
BilsOBsdzdUSE OSCIsdo dzatsfyls BSHaEMUNICEB®S53B.EOE B siighed HEMBLOC IS
Xanthoparmelia stenophyll§ [ - d3J Is O dzts dzdzd | & Kdsteopdineliadtdniomyll® (- n-- j ¢ MOdez

4 ¢ Mistc O¢ Xanttmpar@eliatenophylla si z dzd dzif ¢ O ; ST MP ddd BAOZO tOMIs O

4.1.8.0dzls d Is Iz doXs §Sls o jo WAGEKNHSO S O Is ¥antbpgarn@lia Gtenophyllal
mded dem € 4 € dMmJd dzd dad

sEz@steMS © OFC Isd o dzts ifdmthopafinfglia tst@fOD8l® Uz oz@ dz@ €
dzddzj IjMsdqeOodzd " j Cttedh<j®jd [fuvu Ctddstedd
dzd COodzyj em¢ j MBA-MB] 23 CHela qzii@Zefll6) , ( S Ot d  da
o W stcdsd i O dzts <jdzd MEt®° MRE&d d| &G kz&Odats
dr lLEdEISOIO ¢ tsdhlstchftf@GRistchiz O¢ tgd agjO !
105t 81,d550ISTG I 1. Cso.

O Cdfij dddo, o1 d ps@O5H HpPQ@E]] iz ondts OB dEC
d bt {§t] gd®s {EHdes ddzidf @ pefysfdftlz  dzO Mo OC s
dn dddd O d Ek Moadd otj &3j dzmMSdd sOYSL Od
O 0O IstcjlsBOA4Or tserd 2j4 Hym@A@L Ot MABOC j*J od O
j dzs e Cwdfthdis ds e dzyd § iz -1 Gee d fifdists d3o talf] tefzfj ddafek fdlz .
Y dzlsOeysfo s HisBd " jdzf [ uvu IsjMmistsdz dzOC tsdz ff toc
Xanthoparmelia stenophylldz f) dzd dzfffi JzdffdajH s ¢ Mistelz B  yd dzO dzO
d ‘MD&®B 231, HeLa HCT 116d MRC-5 dzO ¢ s 8 g 42 yOom O  tod d3j dzd
Hfls Oo el W dfimuBel’ gD

FRRi i §--IFgr-Nag
£ "200IOoFQE-o

SGROOPBTANCIT T grIne
"R RRIORRIRFELPOZSO
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100 100
MRG5, XSA 24n o MDA-MB 231, XSA o
90
—=—48h %0 _m g
n ——T72h
g g
ES S
ke k=
g g
S 5
109 20 40 60 80 100 120 d 20 40 60 80 100
QGoncentration (>g/ ml) QGoncentration (>g/ ml)
100 100
Hela, XSA 24 HCT 116, XA 24n
% a4 o0 —=_4gh
—T72 —a—72h
S g
z S
e} 3
3 3
| s
5 )
&
o B
10 20 40 60 80 100 10 0 20 40 60 80 100
Qoncentration (>g/ ml) QGoncentration (>g/ ml)

OV S tcfoOsHEEOB [uvu IsjMmMisO dO¢sd 24, 48 d 72 MmMOlO
Xanthoparmelia stenophylldz® < j dzd ° fMRE-5, ddPARIB 2B1 HeLad HCT 116 490 dBitej O M
tcO' jSdsoo Hids d . dzdlIStjlsHzdzts s d Mz H Ols § N ii§ l<0@sdzHidgiHHAEQ)]  Rajitaly o te@fsyigfls dO
B34 6 d'LO Isted dzi L OodMmdzO Jj C MY Jjtedd3f dzlsO.

100 100
MRG5, XM 2ah MDA-MB 231, XSM 2ah
%0 L)
. —=—4n . —=—4gh
——720 ——720
70 70
< <
S 60 < 60
> »2‘
g o g
3 8 40
6 o
] < 30
o) S .
20 1
0ig I
0
a0 ¥ 20 40 60 80 100 10 20 40 60 80 100
Qoncentration (>g/ ml) Qoncentration (>g/ ml)
100 100
Hela, XM HCT 116, XSM 2h
%0 24h LY
80 —=—4gn 80 —=—_4h
——720

70 ——72h 70

Cytotoxicity (%)
eon oW s
58838
S
N

vy

Cytotoxicity (%)
BN ow s
588 38

-
—

0 20 40 60 80 100 B 20 40 60 80 100
Qoncentration (>g/ml) Goncentration (>g/ ml)

OV dScdo OBHEBESOBKE [uvu IsjMsO dzoSsdz 24, 48 d 72 mMOLO
Xanthoparmelia stenophylldz® < j dzd ° fMRE-5, #AHARIB 2831 HeLad HCT 116 490 dijtej ¢ O MM
EtcO' jdzO E CoOHtdf dzd¢ Olskz. 1 toj H dAsfipls @ dzHndztc HHABOS jH jCoQfts Ofmyjtelj* HOF
Bjted O dqL Ited dzi L OodMmdzO® j S jted dzgd dzals O.
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100 100
0 MRG5, XsH 24n 0 MDA-M 231, XSH 24n
—=_4gh -
80 80 o
——T7h ——72h
70 70
< <
S 60 < 60
Fd =
<} i}
2 b4
2 2
<] =
5 )
P (e 20 40 60 80 100 0 T 20 | 20 60 80 100
Goncentration (>g/ ml) Qoncentration (>g/ ml)
100 100
Hela, XSH HCT 116, XSH 24h
90 240 9
—=—4h
80 —f—ath 80 o
- N
70 ——72h

Cytotoxicity (%)
Cytotoxicity (%)

20 40 60 80 100 } 20 40 60 80 100
Qoncentration (>g/ ml) Qoncentration (>g/ ml)

OV dS o OsHEEOSt [ vy IsjMSO dzOCtsaer 2 4MOEz8 HJC MRtc HOB@® dzd
Xanthoparmelia stenophylldz® < j dzd ° fMRE-5, ddPARIB 2B1 HeLad HCT 116 490 dBitej O M
EtcO' jdzO E CoOHtedf dzdS Olskz. | toj H ddsfils @ dzHntc HHABGS jH jCoQfts Ofmytej HOF
Bijtej O dL Isted dej L OQadimdz0 j Syt j ted d&3j dzls O.

10 MRGS5, UA 1w MDA-MB 231, UA

£ 90 240
80 =8
70 —h—72h

60

Cytotoxicity (%)
Cytotoxicity (%)
8

10 20 40 60 80 100 10 20 40 60 80 100

Goncentration (>g/ ml) Concentration (>g/ ml)
10 HCT 116, UA
90
100
Hela, UA 80
90 240
is —- g
——72 >
g9 3
X 50 S
T 40 °
3 5)
g
(<)

10 20 I 20 60 80 100

20 40 60 80 100
20 Qoncentration (>g/ ml)

Qoncentration (>g/ ml)

OV dS§tcGo OsHEESOSKE [vu IsjMsO dzOS tsizmbz dem8 § dEOd 53 ddbff@elFE Jjif t
dzd dzfIRG5, MDA-MB 231 HeLadHCT 116 #9090 d&jtj O Mk bkttO' jdO k CoOHtEd
COB ftej H S jNfplstjdaHdeadlstdf® Hjod Oyd © dL yjlbdted RBjtjsO dL |
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MRG5, Dox 2 190 MDA-M 231, Dox

70 A A
60 = .
50
40 .
0y = & 1
&
L

40 60 80 10 40 60
Concentration (>g/ ml) QGoncentration (>g/ ml)

|
bhi

Cytotoxicity (%)

HeLa, Dox 24 o HCT 116, Dox 2
.

—=—4gh

80 . 80 . -
70 70
N : 1 S
60 #e—1 < 60
50 5 s0
i 5 40
K
4

40 60 80 120 40 60
Qoncentration (>g/ ml) Qoncentration (>g/ml)

Cytotoxicity (%)

Gytotoxicity (%)

L EOW G tcdo OHERSOSE [uvy kjMsO dOCtd 24, 48 d 72 MOkLO
dzd dzfIRG-5, MDA-MB 231 HeLad HCT 116 490 d&jtej S O Mk kw0 j&O k SCoOHtdy
COts Mtej HS jNipsjdaHdpediid® Hjod Oyd O dL uildted &jtj® O dL |

1 O ORICHEDO®WIcd Misd M SOt dBBjtc® ddemdedyd j t©OMIsO
ddzdyd  Odzdzd Bt <jdzd O d BHtej' )] MmMj ®wWOHT
dmf dlsdeo Odzedm vl s Odzyjyd .H O d MY d Is d aXandadparmeliai s tc © € Is
stenophyllad Efmdzd dzmM ¢ O GCdMmJ dzd dz0 dMmf s? O O & tWOL dzd yd |
dmf dlsde Odzedd3 <j dzd " MC o5 dzd ded = OklBLa< p tzd * ¢ B 5 &P dz®
Cs" 0 "jJ tsoMmijsdes dL 6Oy J d20 dzOS tsdz \ Igt8 jlsldsds OO sl “ It
OCIldodetsmls dMmyfs? ds " J my ZOSCtsdz IstcO@" O O Istej sy
Cdmj dzd dzj B d BICs>Ad2j0dZ@tg?/ el ) .

Nj dzd * ¢ GCTdidedkd tc@L dlsts dzp B Bsd 0o d EkMmded dem € j
Stc®@" O O bt Is@BOdZO tH 72 MOLO, Odzd MO HEEZGJ fr
dmf dlsdeo Odzed d3 o tej d3j demM G dd3 d dzls j tco O dzd 30O UmbOMm?
o¢ lsq’adz.tsfr]lsHeIcfi<ﬂtdzg{d3®Q15‘ dzdH2d-116 < jddzdYf" tdnjSdgd dzd dzd * d
stcO@° O O bitjlsd@dOdZO tsH 72 MOLO.

RMfdlsdeo O 0O Mk ¢ 0L OMRC-HQ dzdj O< jLddfzj Eoas ?> dfcp dad ‘tsC
Hi Mis@ds>Mm@p0 eg/ mL), O EdBJ tephdes dtsfizmiszddan® j dz@ dHij
H dzts Gds t§ 56 3 ILBS(g/nﬁ5314 ey / mymf jSIlsdodats. [ ¢
OLOts LdOYO Odz jWJjSCOls ded ftej B3O " jHdes" H
jHOd BH JMf dlsdoe OXdsfhBparjdlid)dteuoptylla OS @z h @ O kz fy dzd ¢
Jdzffdg@ (tsCOLO0Odzd ECEYfOdz dderdBdlststedzd jWJ COIs
MsOdytsds (HCMsteksdyddatsds) , Odzd j MM dzj Clsde
J E wsBLdtt jWJjSOl ftoj BO HBOdzdcededdz d<j dzd *°
Ld3j ¢ ddedn WMREBEB @OMIBY <l Mj dzj CIsdodesmls dMyt
<jdzd MC BHCT-Hg <z Bl 02, 6 0) , ¢ OB BHERBO < j dzifeLinS 5  dz
<j =@ §6) d d&ZO (O’ Eﬂkmmmﬁﬁd‘HMGQGWﬁ@@‘d
(SI=223).RL &3 WCsalmitc j HdzsMisd L O dMmy dlsd Xabtpparmel@als s O |
stenophyllad EMmdzd dzim ¢ &2 € d i dzd dakzO o j@Fe i s P Azt fgds] dndedztiz €
dmf disde Odedn J CMisOS OlsO MDARMBA2YLdz Wz * ME 5 dzdiaterizd |
L Odzj 30t? Jots dBOZO ISOCts HO Isj otejHdAsMIsd ded iz

- NoO @8

gNIg=o
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U OB jl&@s0( € g/ mL) otcjHdesisd d ddevd S Mmjdzi Slsdo de
J ¢ Mistc O¢ IXantzopar®eliz®stenophylla szr]dzq’dzfr]CIz Cdmjdzddzze d HBE
24, 48 d 72 MRGbBnHRLagHWCTEIBOHaRd ° MS dr dzdded *° O

ff]U' disdoa(
JEMsteOC o M [ v o DOX
FECANE
<ququ o ICso si ICso sI ICs0 si ICso SI
MRC-5
24h  >100 1} >100 11 66,182 11 86,87 K1
48h 52,96 1) >100 11 78,54 11 0,96 RN 11
72h 51,63 1) >100 11 53,14 11 0,1 R 11
HeLa
24h  >100 051 >100 0,94 >100 03 22,92 [ 38
48h 32,31 1,63 >100 1,29 >100 041 1,04 RN 092
72h 21,17 236 51,37 195 >100 038 0,14 N 071
HCT 116
24h  >100 0,68 >100 1,52 >100 062 152,92 057
48h 28,45 186 >100 124 83,99 093 126,04 1,09

72h 21, 48 240 87, 31 103 23,79 2,23 0,41 N 024
dbr 7 Oyjbsdmsd | ¢ ManrOfaisneliazstén@hytla sMrns j SMOdzMCd JjCMisteOCIs
Xanthoparmelia stenophytla U & mdzd dzmM ¢ © € d My el Oz BI@Ndiddzi IstcO O O IIste] &
SIT ddgn § € fj dzj C\Bldafdzgmisfdte d d3j © dots; otejHdasisd Mk dL©OY
MisOdzH OtHdZO Hjod Oyd © LO Ited d&jt.j ® O.

RMfdlsdo Odzd Mk d §OttOd3isted Cts°''d BEOzdMPsSZOOYP
Yydlssm(PEHO dilds BG)d dzd Y d IsECgfjnvidgs @izO0 d My dlsde Odaj <
dzd dzd * § . 1d JHOdzZ sH dMfdlsdoeOdzdr JSEMOC OISO d
sBLdO dO otk <jdzd MC jLCsdidzd 2] M H dgts igfdgy & o
Mz YO  j o d 30 Bgagzj.mlbljj<tdBA H] LIO@DY j dz Odzlsd f tetsdzd W j to
4 StH ¢ d bt f tsfHemdzsdzd tof) B tefgzdadefiRd3Bsdz o t6 § H
BJdzO &3O O tsH dz20" B3O j dMmyf dlsde @ OWGE tetgadds ¢ &9
N 524 & gltOflisdz Istej SsdB3OdzO E IO Ok tSH 72 MOLO.
ddzrndBdyd £ ttOMlsO < jHET-116Y4 tzd <\ jdafz fnG[;Bsdthl—dzt&@ﬁg@

sH Og/AlmLs OHO Mj kL&) E BBLdtK f OttOdR]jIlsOte S d
U’ISQOL Odets " j HO ¢ d&BO LdzOuI-@Laczlsdquﬁsj@deZOﬁZq’CﬁZd
ek’ § "HET-1HP0< j dzd " MC 5d3 v @@ dedzOd g d-dBdyd O <jdd

q’fr]l]’q’lsq’alﬁﬁ@<dz@zq’ mMets” zddzd " d f8COLOEZO " j HO
fstej' Jk MO mg d kmdzed dzm ¢ sd3 ¢ d M4 dzd dzts ds. v fdad
Odzlsdf etsdzd W j e OIlsd o dzd HCOTHAIBOF &z e REP ez dzd * 3O HBC
dsj tej dzd W J & Ols flebg 5P dzd< jipiedj” QRIS tejd.  d My dIlsd o
YygdlstsmlsOlsmMétse d ydbsydHdse JWJiSlksO0O d&zO0 dmfdisde
v OB jldzd
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v 0B j1kG B dzy | dZs@®Qilgtsdeh & j SEHEO dgE fi s & © XdsBopainghia® © O
stenophylla Efded dz2m& § € dMmd dzd(deig /dmtigteq B Hdg Iz 1 Py dnde© d dz- d
tOM0O 6&5akd O E § dz0 ddzm dB @I  @OLOBSO4 < | &2 ¢

stoj Is R@EOHeLad HCT 116< j dzd * S d & deq dzd © ©
RMf dlsde @
4 SMsteOC | dr M v o DOX
BETANE
vdy ] Glso TGI Glso TGI Glso TGI Glso TGI
<Jj dzd’
MRC-5
24h 37. 034 | 89. 024 >100 >100 42.97 >100 <0,1 54. 71
48h 3079 N 75. 858 91.02 ¥ >100 41. DH6 93. B8 <0,1 6.34 N
72h 11.38 | 69.62 60,04 N 1 >100 36. 032 89. 1025 <0,1 2. 363K
Hela
38. 43 | 84. 05 67.83 >100 >100 >100 <0,1 <0,1
24h
11.17
11.48 | 57.31 51. 41 >100 99.16 >100 <0,1 <0,1
48h
15.59
72h <0,1 14.08 39. D83 91. 922 64.28 86. 91 <0,1 <0,1
HCT 116
24h 27. DA5 | 88. D81 68.79 >100 41.94 79.12 <0,1 <0,1
48h 17.35 | 75. D25 61.4 N >100 27.21 63. D80 <0,1 <0,1
72h <0,1 55. 65 51. 8435 99. 48 15.87 64.91 <0,1 <0,1

dbr 1 Oy btsdzlmC d j ¢ iplamtiOfalneliazstendhyila svipnn j S MOdzMCd JjJ S MistcOCIs
Xanthoparmelia stenophytla 0 & idzd dzim ¢ © € d fiy g iz olp® tc Iz B B Hed]j dd3 4
otej HdzsMIls N MmisOdzH OteH d

otcjHdesMisd Mk dL Oy j dzaj

COB MejH® O
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42.RM s D] OO HBCMsekedydd® dzO® § OteH d
fOysa0® d dLOLdo O] COwHdGlsCMdydtshlsd
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125 mg/kg(p<00 5 § 6 j B3O T u k OPX iHIdY Il fidddzi)lsd © O dz® H 5 € Mstmlz
stcjlsdtcOdz0 HBC Moz dyddesds dzOS tsdz Is tXanthdp@rdedia seenpopHylia
HsLd tsH 125 mgdtkipf O Udtc jrls POB 2O HESC Mtz dyddesds d
E HsLd 259tmmpHdemgMmisd Mk ftedSOLOd ¢CO MpwxIVWO o ts,
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L tcOWESCl toj HdAEBIS@dRj sSOtO® St d Mk kS Eyj dd K CAdils j
GSH)Er s d3ts G | dzOIs 2 s Safffp OO Iszf fipl€ PpgHEP L Z2ZOyO0 " dz0 tOL dzd € ©
HSS Mstelze d YO Bztstizte { @@ 0 T u k elyi fHsSODs dlEjsiIsi£)]; L dzOy O dzO
CGlozf sd3 Istor Y MpOEdsrz yd desdz dzOC sdz s tg§ Is d30 dzOXarnthygparisidid
stenophylla iz HsLd tH (pBDBG5 mHtb kdgO® Tuk e yDOHE [@ tc list]] @) s lis)i
HeS Mstelze d yd dzisais 2 FO +Is tDjOXJ tc O dzO® HBEC Mistelze d yd datsdg  da
dzd h Xanoparmeliastenophylla HBL d H 125 imgtkiHO® BK] Ilsd DORKO
RZOCdz Istoj sBOO EMmded dzm € sy  Sodtdnij HoeAtdbidady] b b+ i tafd $2CBL (
fMlsOdzeH OteH dZONwAJ0a d* Oyd ' O;

W

0

121



[6CksEMSO HdMjtsoyd 0 dzj C M OdzH O
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Hd ndHtsEQHEZOL jj dz( d &3 ts § et D BEEAK-MB) d It {GIudY dz& M
dL Oy jdzgj E dzOdztsc tc O dREZQADH (sg/n3d daff ddef Isfcdf ¢ 5 @tc O d3d dFK-
MB dCTrl (pg/mD) f tej &3O J € MY J tod d3d ceidrIsdadsddds) IscftatAJdO g @zO Y © ° dzC
cofsds Stej IsdtcOdzs a3 WBC i toig HEOJ | di dzth @ IH@SIO fislg diszg ; L
P e’ J sgPlsdtmGdigtbdgtclze d yddzsdz dzOSC tsdz Istej Is d30 dzO
Xanthoparmeliastenophylae HtsL d SH 125 g &8 Tp k OPXTH Ilr §1O] figly
HsCMtstckze d yd detsais z fEO +s tDjOXJtc Odz®@ HEsE MistckzB d yd datsd3  dal
dzd h Xan@oparmeliastenophylla HBsL d H 125 imgtkif® BH] Isd DORKO
ZOCsdz St sd@3OdzO EMmdzd dzf ¢ tsd3 Codtdnjj Haeftsiadsly) i b1 offitafd $2CL (
MlsOdzH OteH dZONwA0oa d " Oyd*  O;

Jtejndesiisd dzdo 5O oQidn®Cs dpl ditsyed dOfeU@siEE O ko j < Oc
Ctokf OBO ktjlsdOddd HBS Mtk dyddtsd BjL SBLJGC
iz dzj . v OCE' j, B+DOXdEEARBGX iz cLzAEaAEs dzd Y | L
MOOXctekfis@ Ystoj ' j°J otwjHdshisd d&Eihls disicodo d
OkzOdzdL j AOWAIsPépig) , ( §Fs3P3,1Qh BEOLyjdzd yOdze stj dzv 4§ &
o] HAKMBE CMTnk Mjbdk, cHj Mj foksets ksyOs O
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b ¢ E+@®Oq UA + DOXE § Stoj 'DPX drts ey H dANOEA[lS j fijls O
L OK-MBd CIT nfiFh6,56(p<0,001) Fg600,80(p<0,001) toj M j S Isd old. v fd
bsy®eO® fMj HO fohmsts d MsOldmisdusd L dzOyo‘ dzO
S’ kuyk  E<d d &O©DoXdES (ga+PXetly j, hiks ' j bk ¢
odhdds otc] uDEAIAEdE § d ( J4SB.MQo ?ljtc ANOEATSY s O * j
F=348,80(p<0,001).

4432RMEddo OF j EldyoO O ftddj dj >anhofmtetas s¢  j C f
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Bj' 2 ctezf OBO L O ftotsddat ZOBOIsstedzj YdBEHXoGdsj 1 o
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2 Mmjtkzdkk, i B0 J ¢ nY §itdsosidlsmisidedftdy ol ey azo tc O
Stcj SdcOdztsds H5C MBE 2 td jydi@zsTiu K ®@GX01d S [ 1©] figlelg )s;d t6 © dzO
E + DOXiT ctef O bttijlsdieOoOdzO HSCMkzedyddtsds dOC sdz
Xanthoparmelia stenophylle HtsL d SH 125 mgkkdf® UBEjBJROOXRO HTS
stcj IsBOdO EfMmded dem ¢ sd3 € d fiy jodedj datstels s d H TiIzd § ZE ¢ Gy O dzg
MisOdzH OtcH &ZONw 0o d* Oyd * O;

ltejHdetsisd ftotsd daW dzOBOIssteded 7 Y d Is EEHDEAE talxffddj din Lz
ZUA +DOX ctelztf d Ek f DOX'Cjekl sO §tod yjliis&s d g0 o toj ¢
ftodBdzdy dets Ho tSElstDRXdS HEdf Oz zf @Y ¢ g zsdpO 1 j B
cOLd&zdC ) k otejHdzsMisd BO f totsd BN DX BB B dAOX ydIss€
Gzt j .

TiMmls * jHdtsMisteOdzj OdzOdzd LGts todPte<dj d® dzfjj L( O\ NJOR/RA] 'Isjj
Bi' 2 ctefOBO L O Odisdddet ZOROItedzy yYdrisn=9 d dzj o
( p=0, (LO46F=1444p<0,00 1) IL-100 F=8,74( p=0, OTGRB.) L O

101 6OV ST ftcj HiNlsOo ? | dzj iz oted Hdztsfls d Odzls d d o
d dzls j te dz4 WIC-4), dzOd dzls j eIl [llizT0Mdiz0ls tc O dzm W tstedsd h < jie W OCIs
(TGR)f tej BBO j S jtod &3] delsOczded 3 ctekzf OBO.
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