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dimmdzj H g O@dadf L Btse Y tso " N j dzd W GBBAHESHGS frply Af toipd
[ OBstcOttedd Y Ottd®OSsdse dyj NS daso sdifis dijicr
ddhs@tiels Odd yj ME¢s2 ~didd dd3. 1.1. 1Btk
isMMd2MSs2 OSOHjBdd dzOkS

RfMMmdzj Hise Odzd j 9 ¢ dzs y O jinsvivee W OfipjdaoC s 1l o dz@
" OteBOSCddzj sdCd StdifdjShmss [ & tOL dd1
OMisdilsj dz' dzr B d3j IsSNBB 15 dz\lsjOl3sfIs sdie” § d [ & BT
CgRf dzj $ MO~ M B sdid od3jVie@isjskdd'ls Qaigal ded yd 2
2O W OttdiOC sdzse d uj nWitais ' fixeds 2dildowQ) di' 4 . sMSE j
04 Ne| sdz©@ CdzjIsCd SCdhjydesets + fdilsjtgdi dtsh
Pgp

R ffydzj H ip Oidadey’ § 5 dzdzj dzr  dEPls S\Wistar, f) O ¢ fgdsIs o
Tdv S G h OF SO RiAD M dzj H roviDoa[™ §f s dzdzj dzF dzO
dzd dzdCece2 d STO-TG-puro.

) sdztsy j ded W, o' desfddsr j dz@ L Oh

1. stBfd CMcsetOL800ddy M ¢4 ftdeob
HESL T (ded W d HOY d dz, Oyd Isd dzin O dzd y  eddasto OH W |
fsorh jdd¥ 1 WW [Gds dejddmik dswp O s Ciisiddge O figfls ©
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fsor h j ded s BdBHEGMsEY] dsihlsd (ded W j Hd dc
Olststco OMis Ols d dz, fd dze OMiIs Ols d dz) [ & gL tc
slsdzsmwh Ry €t 2 Cd&OmMk 1 As.

2. sl dzj CMistsB e OLNGp ©dfdtgd o sy d Is < 71
BdsHEhsk] dsflsd [& dL ©OLd & ¥ Ottdkos sd
CdzOmMMmEz 1 As (Oltstco OMIsOIsddz, Mddzo OMls Ols d dz,

3. stdifdjChcsstcOL sNdg(fitcdi swdls dS bkd
BdHEGMs L] dtsfislsas M ug 2w S5 2 d &izOM{E 1
BdSHEMIsEY dzsils! (o0 OtcW Oted dz) .

4. vejdzdydddd BIBHBMisEZY dtshisid [Mal sdL
fesdmMatHdls L O Mujls ko jdzdyJ detf 3] deb ' jrsdadis
St OdzifdBj 3B e Odzdz’ = B j Sl tSHff jictis jsqzts g §, ts 80 HiE
Cdhjydethetsj dzd v  NalosdiaD" differts 2 ise © ¢ dzj s sy dz'
Cdh jydesets. L §dlsj dzdw

dlsjtfjdzg HBMBe jodesMmisd d Of tetsB O

Il T s Ow Mmilsj §j dz HsMisse j tedzsMmisd  sdzlze
HsMIsOIs sydz d3 sBi j @B L Sy J tod o34 ozlis ® @dzdzp
Msotej d3j dzdz’ = &Bj ssHise  d3j MrsHodizy jhigfnd Y tffrjds
L OH Oy Ods. Il T oatsHT Wistcdslz dzd tets o Odzdz" |
1 CMY J ted d3d dzls Odz! dz' d3 BOIs j toed O dzts d3, O dzO dz
MsOlsdmMisdyj M2 tBKOBBISS (.

[ Mdzts o dzr j i sdztsy J wiad dzts ¥ jod@'B ds@zPdeO ¢ Is d Y J
Cdglt j tog delg dzg O d3j dzls O deis jder djy (foeeACfnd B JtemC,
d3J Y HIzdzOtc 5 H df=R0 Cs@flap dps 52 M BsIdAV § dc j 82yl d Ag n
of International Drug Discovery Science and Technodogy (1} 4 € ddz, )s (|
BB3d Y HEZzdzOtc s H dfisR0 Cds@[lapy dis 52  IGntvaibn its Pragpeliferyc
From Preformulation to Development througm nov at i ve Eval a4k i
] etso OdzMm, ANcOdgy g Mk dzQOE SR O Cde@lapydigs 52 €
¢3rd InternationalConferenceon DrugDiscovery & T h e r drplyse0?2 , Ine,
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d3d Y HEZdzOtctsH difst@ O Cdz@flayjdiffs 52  § ts da¥nationjaldegfegrehce ¢ -
3d Phar m$ dciQvai A, 011}, d3j Y H &z dz0O taiHzdgfsRO C Is d y Jd
C sda?V J tc jCimpdtdopics in Organic Chemisery 69 sffd B Jtem ¢ , (S
BB Y HEZdZO B0ty adsO ¢ Isd y § f§ézts 2 tc j cAgdd tht. Conf on
Pharmaceutics& Novel drug delivery systemé d @-tztc O dzy,dHrgs dis 2012),
RO WdsO € Is d § g tg 2c | Fzigdffgdg o Mtseo toj d3j dzdats 2
(sOLOdz , 2pMidy 3 H RAEDAcdeDZS B d § JsigAW 3 2 j Sy d
International Conference on Drug Discovery and Thexafjylzs O2 , I16C,
d3d M H Iz dz0O tezOHz At € Is d § jisiff g A £ deiz iz © d3j dzls © d&' dzr
B Hduddepse smde s, [ shfdYy, d2 QB Is ddgii>
C sdgW j toj tiBtpdTetrahedron Symposium Asia Edigon ( ¢ d dzc Off z tc
34 N H Iz dz0 tEEOHZoAfSIRO ¢ Is d ¢ jsigWig 2tc | MedChdné ¢ (| 5o sfd
t sifpdw, 2015) ,dzOdzjupreslr BaOde s s & jadz Gohtgrence
on Innovation in Bug Delivery: Site specific drug delivery ( r-dzfD gzdz, A tcO
2016, tcsdnth ORI sde | f jfigey fsd M H 2 dz2Ote s H dz' o
chtsotej d3j dedz’ § ftetsBdzj 3" e S¢ BarsPAB YN ~ d
B Y HEZZOKG @O C Isd Y § 5o 3 tcj ddlpddd congress on
Pharmacology and Chemistry of Natural Compoénds ( v B d dzd find , ] G
d3d M H & dz0O teds®@ oapdbt ¢ Is d y§ thdeWs2tc j &g dEflitiong of Global
Conference on Pharmaceutics and Drug Delivery Systemq { d d3, RIs Od
d3d M H £ dz0 tedz@ ez B d y j 1§ Osts@l | to j daupdadhentat Bases of
Mechanochemical Technologees (1 sesmde dtem&, [ smMmhdw, 2
t OBtSISO BTM dZO  tSHH | to) AP 31E3EdwzE s@E-2(113)0 IR
CRIMMdzj Hso Odzedy o dzdwdedWw SCBY dzi SMteso Odzd W
WL epiduigdiyt dd d 2 WOLBOSCsdazsedud mMcdy Mmers?
fisd ¥ j dered b Y H j dals O o3t A&z ydztedatizieln ' O M2 @ 15X daDIES t
{t AAR 174354017 520122 @1 &)sL @ Odzd j dzOkzydzr » s
L WWiCIlsdodzsmisd dzj €S OteMise j dzdzisAs tc gt @dfij Isfots dzc
tc OdRE On BOL tSo t52V.48Y @\EzcdmiCuge3" dzls O dz!' ei'd jdsd widm.
dimdz Hse Odzd v d3d mr OdzdL ks W dL dtsdzse dyd M¢C
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WOottBOS sdzsedyjmMedrn ojh jMmlse d dzj C Otefmlsoe j
Meyd Odz! dzts LLEBQRY chedd(tR ¢ tc O d3d3” W“48.1.5 @ OL o d |
ftse toj di3j dedz’ - fsHARBSHBD € W OLdkOStsdsedy,
34 Hd yd dz OGj dzlsts o, f sdzlz yJ dzgdzr = dzO tshdats
mMddzlej L O

15 fesWdds HdMMj ok @8 EOs sy, s 2kd & EEIEd
Bsdescte OW W -, 2 4 Otstg diak®©ls | £ Mls'tsthor R X Hrjdsd@ds
tcj C sd3] dzH 59 Odzdz' n lr fmhj?2 Olsls j Mis Oy ts dzgdzts
SBteOLso Odzd™w d d&OESCd {(smMmd2mMEs?2 AjJHJ O

[ dydesj] EyOmlsdj OoaltstcO
polstste ftedded i30dz dzd ydzs§ [z y@miipdfijH o0 Ofstg
tcOB SIsT dz0 oimMpB § &OgPEso Odad W His tsB Mk
fzedzdCOydd tojLzdz IsOlstse dzgOkzydesets dfMmmdzj +

[Bi j&& d MlsteSkte® HJMMj telsO

rdmmd elsoOydw Mtsmissyjlds " D » o J Hsjdadsits,
BOI j ted O dz' d 3 Ife'H " Hdo B dg@a H s as@Bde Oy O8 h d 7
mMtseMmlse jdzdzr = S MY Jj tod d3j dzls Odz' dg' r o d eyt
dzdlsj tcOlskzter . t OB SKBB Miftcrded yy&O dgO" d dats
d dzdzt fls te o 28 tdseOBAABHY OP te d Mz dzC ORG. 1 dB dzd 5C 5 ¢
o C dzs WeBdldnls ts Y dzoffSLO C2wlls e B Bz C Oydd L Otekzs j y d

] HdMMJ telsOydd dmf sdz’ L s9 Odgr tcj L zdz
I stedmMse O w. 6., o YOMisd¢wdnmdy Hise Odedf ¥ M
GO dzd ud v Mg ;g b &Y Dezdd ¢ §yd2 i fipdzH OEZRZD dgf '

bolstste 9" OO jIs dmMGtcj dedzt ¢ B dzOG SH Otc dzts
H. B . dz. flesWussdmlsd C s 52 fLtOitstiz] s yaj dad disy
fsdzzyj dedz" » toj L kzdz sOIstse d dzO{fifemOsize] dB dz@d
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Codzdzj Slsdo cCly St UL QRBEMTHE] dnsj H d dzj dzd 2
ded YztSo s H d Is jHYS . dlz flz® QL@ Mddzls j-&  BEdiJC
W OttdBOS sCddzj sduiMSdy dMmfdzj Hso Oded ™ ¢ offdayte
BkzOCtHOtedls H. & dz&. 1. ¢. rkSsek L ONYdR
d M dzdsdee @ dJdzlsjteftcj sOYgE. de.j Lz BO Bt
fetso jHjddd driyiyazg s lss@©ded S 6] dzdzj § todL dzOls
TOe stcOlstedd % OtkOSsdsecdujMSdn dhhmdjHe
LSy jted d3j dzls Oz (atieds OB ®KQjls B &ZOE SH Ote dz

zOB tstcOlststcd d L RO dets W@ Floefda ] ) 2(rMms | & [ [ 61 L
ftesojHjddd WOtdOS S5C ddzj dSafaf S g § bzEfcn Malzj &
Bd&zOGtSH Otcdzts iy ls ¢ | nG@sHstictlz O sizs( t€ O3 Bsdzj € &z dzv to
f O tsdztsdddf yf & yj Mmtse RrROB] &PB L H1 H. B. da

dimmdzi Hse Odzd ™ C st dzj € O tf) O dts @y} QGHIO L Bs dz®
db. ¢. v jtodesdesmtsolkz L O sdish! o ftetso jH]
o OW OteddzO d ded W j Hd Y d dzO.
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Lol ol Myt JirGwLT 3

I B¢ s dzj909 j CHARZE st B OB tsdz] o Qizdz ez § s dz! a ¢
ts ) dats atedtdinds & dads'sets ¢ o34 dA @xplifivzd, S ©dls Is 1 j dz! wo@ frpisd o
(Lullmann H. et al., 2000. Judodudzr s dzgj HEMISOKS s5d3 |
SHdsotc ] di3j dedets] 6 GHOdzdiz) " g ctcstc€ BOded Yj Miso
o jnhjMmbse, Ctbite’ j fodBddts dzj yjBdesets HJ 2
ssSMduiMSddd WY jShkodd. ) tdad isOdzdij o jt Csjt
tcOfmMyoe jIsO ndddd, ¢ 97 HJ dzj dzd ¢ ddzH d o d
BdsdzE 6 H2 OCIsdo detsfyls’ & . CteS¢ddid fteddj
Oyd sddzhmOdzd yd dztse OW ¢ (Slgminarsaket af, 2012 to Gy Ashiplsty
dzjls 1sOCtc? MyftsmMse ML HOdW dse' s dj ¢ 0o
EZOtWHE M BGdjj Mbet] d3j dzda tsd3dfm Jogzlsly s HOO d3d{
L Otsj WOttd3OS sdztse d d ojhjiMmMlsa® oMy d i
¢ sd3f tsdzj dzls O d3q IsjteOf dd RBdzts ¢ d n L OB tsdzj
JqdzHdodHEZOdz! dzg" = o jh jMmlse, BEZOHOsHhJdR it
otsftotsfy IstsC Md yj M) SCdsas of tdBids\Qdzfrfy L GWCHIsjlz © dz! dz'
tcOMmlisj ded 2 , ssCimdyud MSdJ Hy2Misedw ddzHndo
sB zfdztse dzj dzr dn mMseMmilse j dzdz" d©3d Mo ts2 Mise O
ftedded zOdzd o Ists?2 Wstod3j, 9 C(tlitets? 5dzc
CEMlsOdzdzd yj MSd?2 ¢tesh s OyjlsddzhoOdzd yd dzts ¢
otej d&3j dzd, vylstser kOS2 dLeojMmilsder 2 HdAW dzj
OCIsdo dzsmls! BOddW | Misdteso Odz k& ¢ Oydj dzlst
Mdzz yod, o' Lo Odzdz" § § GEBty Jj dfdigddy &3P J dBnpsl
C d ) dz¥éomansN. D. etal.,, 2011;HawthroneA.B. etal.,199]). sttsd3yJ §
Hi2Msod?2 ddzHdodHEZOd dz' §j oM ifMlsa® dBsck
qisj s’ dzjftedvisdy 2 oCkfp d CsteskCdj ditds
EHsBdzr d3d Hdzw fted] B3O BBdzM dg" d3d d Hts. 11
dzj C Otcfmilso j dzdz" = W BSted3, Cslstste’ j Zydlsr 9 Ot
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ojhjMmlse O, gzt ls Mstesets fftcj HJ dzj dedzlz ©
dd3j dzlz j d3 ¢ dzj € Otcfyls o sd3ededz 2 tiekisdstdgjvin fiflzGo  off t
ftoesBdzg Bz IssSC MMy MSdr f§Bsyds" = HJ2MIsoc
ZzOMmlsswh j j otcj d3w .

] Isd ud ded J 19¢ts d 20c¢ts ©jJC0O Bf' dzs M
ftocdd3j dzgj dedwv Bdz' hs5) Cwdzdyj Mlsots dzjt§€ Ok
mMih jMmMlsoze h dd3 detsL sdzse d W 3. 1 jted yd dz dzj ¢
mMise toj d3d dadzts 2 d3J Hdyd dz , dzOmyd Is "(vew@d jldsu). Is
t OLcOBBISCO dgsor n dzj COtefmlse j dgdz" = Bsdzj €z
L Oded 3O M dd3 1sSOC Y J L dz@pd lsojtaiy’ dgigtsdigd  Ststattrmfs Hif)
sO¢C 52 dBsdzj € zdzr Hts o dzj Htcj dzd YDiMas) J. M. etdb] H (
2003. J mMzsy deh j2Mmw MdlkzoOydd dzO  jtcj HC
BsHWVJydtelzs M d j-» CdfEyiMfdgs s sOC d W Oted3A
Antstibts dLoe jMmisder 7 dzj ¢ O@y&wmioG dedd, 20129 j I nfdds® d
Yy dzw didd IsOSdr dBsHdWdSCOyd?2 wodzw jlsfpw f tse
[ u. s O¢ dL o j Mmls dzts, dzdzts 6 d | [ d f dzsn s
scteOdzdyd ded j &3 Hdzv dn~ Bsdzfs] f"edtddy Hag ciag v .
1 W Oted3OyYd olsdud MS&s2 wdfmisj i3j s dzOMMdWw d ¢
s zOfmmMk (§f dzsn Ov tOMise sted ZgsMmils: o otsHj/ A
(f d&zsm O tcOfmlse sted BsMiIs! o o tsH (Amiflode®. L.6tal., {f t
1999. R M sdz! L v tOL dzdydz" §j] fBSHAtSHT E OCd-
o otH]j, daj dqLdigjdzvw ftod {Istsd3 dna dzdff sW d
zzyh j 2 ftsddyOj @tshisd yjtjL Bdtdtedyd
Slsdsmw Ismw: Ekdj dz@ " jiBdigO LidcsDLOEEdg © fius@ily lRd |
1 CMlstezL v tOMYf dzOo tso mMzh CO tOmy r dzj dzd
B St Bzdz' Md2, ddfshsd d {§6ddlaisond.jet d
al., 2005. it OLtcOB O 9 O] d&3" J dzso ' J W ts te d3f r
B sSHESMIskzY des s | LORB HAzW s+ ddzd tod ckzdzd ot
BiBdzj J yYd dzj dzO{ tc Odydfizy pattsds ¢ dzjsuc@ OAPdlzs is
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v OB d&zlyi©O1 dtsW OtedgOyYyJ 9alsdyd Mms Ow Cc
fJestcOdz! dzts @midom G. H. ptedg 1D95.

s e | oo sqas] | E 0T ES0ET
| Il T mMsC Ow Il "Mt oOw
I 1dL € Ow Il " mMs¢ Ow
1 I " mMss ow 1dL S Ow
IV 1 dL & oV 1L Cow

lEsd 99 jHjddw [ w4 o ttecOdzdL d3 d3tsy dzts
LCMsteQo OMS dzw tedz 2. ) tod ff @ todf tsdgdzg ks s B j
CtesotslstsS yYjtejL ojdz ddzd Otkjteds d Jj¢
HOdgdes s Mz YO sMdsodzr @3 Istei Btso Odzed J O3

tcOMmlso sted dztsmls ! ) 9 SH J . CCMisteOo OME 2z dzW teC
fmMdzj Hize h dJ fkzlsd, fiplcOdd das # Odz' dz" 2 ,
odzzlstcd d&3r M j ydz 2, f sHCtyd 2, Ctsydzr 2,

stcOdzlmtsteB d IsOdz! dz" 2 . lts eofmjr 1 Idr Mmdzzyo:
Hisdzy dzts OB MmMtsteB dJtetso Ols! Mw L iz MIsO 99 JH,
f sdzed 30 FsteleOdgigdz) Cdz [ 4 yYJjtejL tOL dzd ydz
omd o d&3d Mis J mMsmilsOo dzw ¢ Is cWhkdC yd sdzOdz' dz
ltedd3j cOdBd IsOCdma BOt! jtese Mz Ols € dzj €
ftesmo jIssdg Cdh jydedC O/ 3 jdz2nC O d Of ®©Y ¢ dzd
Codif sdzj dzlstseo IsOC 82 d3j d3BtcOdz" o Ists?2 d dzd
By dls eteOdzd ydo Ols! M stesmls! omjets { t
ftlesded O Ils yjtejL d3j B3BtcOdzr fhkzlsjd3 § OmMmdoe
ftod Ctlttetsdy Bdjstid §{ of jadgd@rpidjaizls z € tsdzy g
LOtOI 1 djttedd &O IsO¢tsy §itj ddd " jdzd d .
Besdzj Sz [ v o dzd Mls j OB MmtsteB yqd, Isj &3 B
14 St §j [u dZjeits ftsddiOrls yjtejlilstl
LOeadMmdls s Mmisj § J dzd d3d d3B tc O dzdzts 2 i tcts dzd -
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Bsdzj ¢ zdzr . [ Mdzso dzr d3d W OS IssteOd3d , o dzd w & |
Bsdzj Czdzv cdzOW BOMMO dBdzj Skdzr , JjJ dzdf sW
o ts2Mmlse Wodwjlsmy stedrjHdediay & d&j &b t¢ Gedhdeiviits j
v O¢, BOdzj dz8 S OV dzdf sW dodz dzOW dzj L OteW y j 0
dzi ey fGtojtsHBdjljls Cdzj ssydzze d3j d3B tc O dzlz
L Otg(KatzungB. G. etal., 2015. sttsdzy Mo 2 Mlse MOBREME A3
9o C d&ZzZOH o OBMmMtsteBYyd® [ o odsMmwis Mos2MmMlse O
1 sH 1Ists?2 o jdzdyddts?2 f§tdddkOsls ttOmMmlstsw d
Bsdzj ¢ &z dzj sls & MO oMOM" 9 Odzgdw HES Cteso
tOmMMmistswdzdj, Isjd3 o vz d ® dzdsy Gp 3O figls ‘d3sts y |
hqtesCtsd3 HdOf OLBBdz] tsIs 0, 005 HBs 0, 01 3¢
BB3q dzdzd d3j Istets ® zO dzj S tslstster n Zyofmls¢ OnR ¢ s
B BBtcOdzr , o MlstckCIsktc] BOt! jtoO® toj SH Az
fcOCIsdyd MSd oMicHO HtwdmkzlmMlsokzjls otHO.
d3J d3B tc O dzr mMddz: des o dzdw jIls M tsMmtse detsls i

mMowLd M Wd&tsdzj CSEdzOBd o tH' . Il Mmkh dtsmisd,
ftso jtcmndzsMisd CtcOWdIs O, Wi s 198 thdz'dR tis dztsts dz G d
HORsOMMsydoOydw Bsdzj Sdz o tHT ) 1 Istsd3

oLOddBsHj2MIse dj fn GdHteW 5B dats 2 ftso jtoncC
CJHteBYW sBds g + WW j Clskz, Cslstste” 2 dzOB dz¥ H C
tcOMmlso stedIsj dzj 2 § O0Cosifjod EtccasO@CIsj o BHT
ftsojtorn detsylsw o3q , zOf ted d3d to BOIs j tod ©dzO d3d
Wistcdsdtetso Odzdj otHds?2 fdzj dz2Cd, o Cltits?
otsH' YOMbsdydets L ORI " Os Isigw  fmeowiLwhd djH
tojLig@@s ] 1 Isdm MoewL j2 Btsdzjj YjdB dzO0O f stew
Bsdzj Sdz atsHT dzl f sMtcj HMIso j dedets OH MisteB ( te
Mzs?2 o Issdzhdqdzz dzj ftejor POjlIs ¢ Oter Bts dz
Bsdzj € & dzr o SHT Mow L Odzr € AdlzdW tsan W stz § d ez @ d3¢
1 dzj &3] dzls OB, ylbsts o twjLbkzdz IsO] fHtedeotsHdlIs
1  dads, dZOL " 90 @3se s sOC Yy j deEWL 5 wnstifredizater ¢
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layer) . Il MmizkEyoj MmdadLrdmlsets L §fdilsj dzdw, it
ftorydiokze Is i Bfedy sBtcOL dzz Yy dHEC BMIs! | sl
Bzyd dzO, Istsdzh ddzO 118 dBsyjls Brils! L dzOydls,
COujMmiseaj ftodd teO hBtsydets §tedof ik d yhptzd sd
H' RnOlsj dz* dzsegts OCIsOd EBd@@BHEz2 @i fiistdLdy
stec Odzts o . in vikdny dzte o divissmzIsmise dd Hoeo d Y j dedw K
CtcOLHEB Btsdz " j2 HOYJ ftod tlmkzlsmisedd MM
mMeeMmlse j dedzets C dzj ssydets?2 3 3B tcOdzr , Misdedzf s
Ldz2Oydlsj dz' detsy o dzdwdedd dzO fftetsWwodzj dzadd [ o
ud fmdzj dqd d0 MmMfsmsedshisd fttsdzd ¢ Ols! J
(LoftssonT. etal., 2007%.

JHddB dL. fjtmMfjSisdodzs » dzOff tcOo dzj dzd 2
wodzw IkuwOdzd] otHBtOMseasted 3z » Mtk tc® dgig dk
fs sdfkemgwewsdndse, 6H] © COyjMmlsej catsLwdd
mMf smse dz' § ¢ sBtcOL s Odzd ¥ dzd f sW d dz' dzr =
dmf sdzr L zsls Ey L Otej 6 d Mylsje d tsts alz) dzdiz'dzf . dzp ¢
BIYHE Bsd] CEdzORd [  Bsd] SzdzOBd ¢ cml
dzd h o SH @ dzdhtslo®dg oL OddisH j2Mlseadw
stcjBljls Btd hdms L OlstcOls 1 dzjteeadd dzO or fi
CcrBLEJdB] B3 MO &3 B MfJudes Ojsmw B Mis
fsfmdzj Hizs h j2 OBMteBYydj2 [ &. Il C€Oyd mlse j
9 jhjMseoO HftdiesHdetsets  daj ftodtosH dzsets
zdf smsd3r , RZOdzs MW § o' ciidghtatdHs fgth g).,t62015. 1 drfiy
94 M j mdsigors dz! LHzdghde fjls Qa® of d © 5% ¢ O dadsLday Bz Isdzj
ss¢ Mmdysz B3igtse &3 ifB d BH BE 6 OH o tzpf i3 dFfosBlz dzdzts
tsls 9 ([Ben@etV. etal., 2015.

dte] HJ oMmJn ftocdtotsH dz" - f sdzd a3 et 8 5 dfjt
ddzlsj o mdz" d3qd ) CoOyd mMise j§ dzsmdIsj dzj 2 | d
BdtHJ G tcOH datadzHj telfsisd]' , dzets s d Astesh j 2 MisOE
s Md ydzesmisd d OH dLjuZetald?200§. o 52 Miso O
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11AdS dzsH j S Misted dz .

Ar Brdzd off jtcodzj j k0 @&r (Hakkakel&#BOL ePah, 2014).

{ HdzOC 5, stsdz! €5 dzd h dzj H O9 dzts s dzd fmls (
Otcd3OYyjoalsdyj MSdn mMke MlsOdzyd 2 . S dzO m |
Oted3OYyjolsduj MEsd3 tof gel i3 0 H ttffrpdstizH] Ifisls 5B ts dz
ANOtedzOy jSa@nd y jdifzH 2 isto d W ) ts f) dzts @ dzts d3 dmi
Csl3f dzj S Mdtelze h j Ggts OGJ dzls O H dzw fsor hj
tcOfMmlse stcd d3" = [ &, fsor hjdedw dn BdBHIBG
WOttd3sOyjoalsdud ME s ter dzC J ftcj HMIsOo dzj dzts
dzj ¢ Otefise j GO Es efh § d MY s dDB dBf)pzd g td3fs dhdr (|
Bsclzls B' Is dmf sdz L s9 Odz H dzw fdzd 3 § da
ftcj otcOh jdedw Y dHEBEets [ 4 o BIStwtsCtodMlsOd
ftcj HiSlso tcOM j dzgdw dzj C Otefilse j dzgdzse 5 9 LnO dCdgfisimd
fiflsdHBe, ¢ tcd{atikiskulaR. Xetfal 2oiAtcome®iB. 2015.

Ar 1 Ists ftedqtetsHdz | yYydeéadzdud médy tdzdets:
ftseo jtendzsfmis: ¥ o dzd§f sW doz dets? vy dzls tc Age)- dzts
flo w L Odaiet Bz¢ CUs § driciO dzfp v dedzd \ . J tcjLEzdz sOIsj
JHddzdy d@BixHE M2 Wttdiddtelkzjlsmw MistckzCIs
Cstesdy olsstedydz’" 4 6dHtesSCMd ctekzdgr or Ml
fijtcodyde §j] 6dHtesSMd ctokzftfr o ELSCt2.

vO0Ctsj Mbttsjddsdeehd ZudsBEils o dzj " dzj 2
COC dzdf sW ddz' desfyls! odzzlstej dzdzj 2 § sdzsfls
(FPmming K.-H. et al.,, 199). 1 ©OdBtsdzj | Yyomilss o Mmilstej Y
MefisswYis -ydis dz8 H j(Un Is-ig d Ez)izis H j7¢ M(shed 4 dzigls & § d
Gzt C s qeOdesL dzgr = JHddedy. 14 MBBSlstew  dzO0 Is
GdHtsW ddz® dzr , dn tcOMmMlso stcd s M s - ) o BH,
~n OtcOC Is | teulgfsC datslervj Cbfls tc d dzO.

w
w
w
w
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v OB &ZAYOsls s j dzj C Otcfiyls ofj dzft it dif @ jit

(LoftssonT. etal., 2010

NC/UpMKNopeKCTpUH Toprosoe HaumeHoBaHWe dopma Bbinycka KomnaHus (cTpaHa)

a-Cyclodextrin (0CD)

Alprostadil

Cefotiam-hexetil HCI

Limaprost

PGEI

B-Cyclodextrin (BCD)

Benexate HCI

Cephalosporin

Cetirzine

Chlordiazepoxide
Dexamethasone
Dextromethorphan
Diphenhydramine and chlortheophylline
Ethinylestradiol and drospirenone
Iodine

Meloxicam

Nicotine

Nimesulide

Nitroglycerin

Omeprazole

PGE2

Piroxicam

Tiaprofenic acid
2-Hydroxypropyl-B-cyclodextrin (HPBCD)
Cisapride

Indometacin

Itraconazole

Mitomycin

Caverject Dual
Pansporin T
Opalmon
Prostavastin

Ulgut, Lonmiel
Meiact
Cetrizin
Transillium
Glymesason
Rynathisol
Stada-Travel
Yaz
Mena-Gargle
Mobitil
Nicorette
Nimedex
Nitropen
Omebeta
Prostarmon E
Brexin, Flogene, Cicladon
Surgamyl

Propulsid

Indocid

Sporanox

MitoExtra, Mitozytrex

Sulfobutylether B-cyclodextrin sodium salt (SBEBCD)

Aripiprazole

Maropitant
Voriconazole
Ziprasidone mesylate

Randomly methylated B-cyclodextrin (RMBCD)

17 3-Estradiol
Chloramphenicol
¥-Cyclodextrin (yCD)
Te-99 Teboroxime®

2-Hydroxypropyl-y-cyclodextrin (HPYCD)

Diclofenac sodium salt
Te-99 Teboroxime®

Abilify
Cerenia

Vfend
Geodon, Zeldox

Aerodiol
Clorocil

CardioTec

Voltaren Ophtha
CardioTec

Intravenous solution
Tablet

Tablet

Parenteral solution

Capsule

Tablet

Chewable tablet
Tablet

Ointment, tablet
Synthelabo (Europe)
Chewable tablet
Tablet

Solution

Tablet and suppository
Sublingual tablet
Tablets

Sublingual tablet
Tablet

Sublingual tablet
Tablet, suppository
Tablet

Suppository

Eye drop solution

Oral and intravenous solution
Intravenous infusion

Intramuscular solution
Parenteral solution

Intravenous solution
Intramuscular solution

Nasal spray
Eye drop solution

Intravenous solution

Eye drop solution
Intravenous solution

Pfizer (Europe)

Takeda (Japan)

Ono (Japan)

Ono (Japan); Schwarz (Europe)

Teikoku (Japan); Shionogi (Japan)

Meiji Seika (Japan)
Losan Pharma (Germany)
Gador (Argentina)
Fujinaga (Japan)

Stada (Europe)

Bayer (Europe, USA)
Kyushin (Japan)

Medical Union (Egypt)
Pfizer (Europe)

Novartis (Europe)

Nihon Kayaku (Japan)
Betafarm (Europe)

Ono (Japan)

Chiesi (Europe); Aché (Brazil)
Roussel-Maestrelli (Europe)

Janssen (Europe)
Chauvin (Europe)
Janssen (Europe, USA)
Novartis (Europe)

Bristol-Myers Squibb (USA);

Otsuka Pharm. (USA)
Pfizer Animal Health (USA)
Pfizer (USA, Europe, Japan)
Pfizer (USA, Europe)

Servier (Europe)
Oftalder (Europe)

Squibb Diagnostics (USA)

Novartis (Europe)
Bracco (USA)

sOC tsG s

g Yydlsojlsmw,
Bsdzj ¢ &z d&zO diz3d
ltetsdL o sdz! detsj
ZOf ted d3d te
tcOMmise stcd di3smisd o
L Od3d M j dad W
dLtsd3] Gz L 9 SH dz' -

AT )

Yls ts

LOBS "M J ded ]
CigzEHI P Hftsd ¢

L ls & &3z

9 BHJ .

N s fso kY Is
¢ o d fls ELafkapny JT fip€ &l 19991 fiy
CqdHEEES Mg
L 2Oy dlsj dz' dats sl
[ ) dzts o dzts 2
wog dzw j Is fyw

R

ftedud
ftcj otcOh j dad W
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t dMmkz disds ez ClpdeQedtsH § C Mistcd dzts o

[ fdets 0 dzr d3d ftosdL o SHdz" d3d AT, ftcjHMI
WOttdzOyjolsduyjmMéts?2 ddzhbkmstedd wodzwe séfw-:0
Yyqd ¢ dzsH j SMisted dets o, ftosdL o sdz' dpsf ¢ dztsagjj 1§ d

mMdz WsBllsgdzt e DMisted dzO (, sO¢ dzOL O O
G dzt € shitydf & dzts H j (EofidsdaT™ etzal., 2005.

[ sdzj € [z dzr AT gd3j 6 lIs HBMISOIstsydes B tsdz! !
&ZO~rtsHdIsmMw 9 HJOYOLBdAd Is 1000 HB 2000
d OCyjflssteso 9 SHISIGBH O d, o mdzj wimis a g e
Bdsdzsedud MEdd B MBiE-Qdl dzsH j Seisidm{fuide d -His
yd S dzsu j € Mmlstecd dz' dz CdHEdzdL ¥ Isfw UJj o
f sHY J dzlz H 5y dg&/@luatipgolizgriainfood additivesandcontaminant2002),
dzets oMy Ited  sHAgGEPE IsHyh Wyudes] BdE oW c
FddBduimMSd dsHdW dydictse Odede fH d'ry dbS daisjH j ISt
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ftod fjtotcOdz detsds 99 jHjddd d&" hOdz, SCter MO
¢/ Cc, M tsiglivelTs & lalg Ja%izty H dz0 C-5¢ ¢ dbts HjdE Mfiptfcts M t
qddzededtetso Ols Od3d &zOL ' Bdzy S s dlsOs h dn, s
CtcOn R3O Az o dj HjitcjoOtdoOjdsr j ojhjmlseC
dzi H j dz dimMmdzj Hise Odzd W 3, B dzd EkfMmlsOdztse dzj c
mMsB OC , BJ LB OmMdigsjc s HdEw j H Hdedidzaj © <600 d3
mMetsise j Is {BelbingelzddsE et al.,, 1995. ldHesC-HPiE BT deder
YyqdSdztsH jSMmlsteddz B" dz dqLEzyjdz 9 "tsH] € dzd dzd
Yylsts o HEZL G- parésgdiz' o' L' 9 0] s H O] e 4 Isd@
BM dzs toj S s dgH 59 Odzts dzy G tej o (Iri@F.etalmlddNts y
ltcdqtesHdz j A1 d dr fttsdLetHd j dMmf sdzr L |
fjtc BOd dset §todd) dajddedirs,H j Witpls odzdzh + d L
ftoesdLotHM g yYyg<C dztsHj S Misted dzts o RBse zls B |
f Otcj dzls j teOdz dz" » dzj € OtedhIsdetg vz Hlstiziicdza ot
sBteOL Ejls odHdd J OGtej GOIsT d, Isj &3 MO
f Otcj dzls j e Odz' dzts ¢ 5(Szehtg L tetdal., L189§. 0 delf v dzy &S] |
dmf sdz L s9 Odz H dzw f Otej dzls j e Oz dz" n dzj €
dzd WtetslssC fipd ydetsmis d . J df sW d dz dz" § ftetsdL
BB Isd dzd tets o O dzdz" | AT, o dzj Stlsstotsdy € sdzd
mMdMmisj d@gdz" 2 Ctotsotslsse d, C(OET. eal d®0?),f <€ aOdzWOH
ssCmduyd &3 ftod GOt ddsj OWplss8 i) p o pisj dy
ftod d3j daj dad § 3] Isd qzd testwatc@birtftag) BliasH dpr G  oldsts € iy
LWWiSClsOoddd. 1My Ikid ftedqotsHdz = A1 9 ¢ dzs .
[ &, O Is0O¢ Yy JFDAfods el jdiddgy administration 42 ¢) ) ¢
fdhjoeora HtsBOOtSC.

l eoBHd » wOMfEsEEeO8: ABtcOL Sog Gddsyj d&d
tcOL dzd ydz" a3 L O o PBBOj dgts o dzlzlstcj dzdz® ¥ ff tsdzts
omjcets, dzj Sshtstes? dzdf sW d dziedss X jd3f dag A fifjssds.
dzj ftesdmatsHdls Wtsttddteseo OdedwY ddzd tcOL tolzn
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9 lOCtd Ctdifdj M ORBHWEMY o B Mt
cOMmlso Sto .

[ dMizdid$j r20ded L o3 zo j ez Bl flzdgE B off SH o
A 1 (LoftssonT. etal., 2005)

BHelwHsa BogHan BoagHbiit NunodunbHasn CucrtemHas
NOBEepPXHOCTb MeMbpaHb! AnddysnoHHbIM Bapbep 6uomembpaHa LMpKynauma

_.CCSDD__,

roedykhdy MmMddzr Cci3fdzj S MssB&ONEE O W |
odgzlstc j dzgdzj 2 tdzsmisd A1 Bsdzj Skzdz atsHT B
oL OddBsH | 2 MixejcfeO;0dz' Oaz | d CGdHtesW tsB dz
O BHBWBHAZ g " fifpoveLIPyH J dzadJ € tsdel st 3Oy d tsdzdzts
(Loftsson T etal., 1996;Liu L. etal., 2002. y O hgjfn jpdt dzts H j Cisfipldctaf de’
Csi3f dzn§fgts s dats h getelaif jj fodz Yalzts dzj € & @z® o dA:1dgs H dzO €
Bsc¥stcdizd tets d © s B dzinffgts Is dats h L2d@@rgwdter M. E. et al.,
1999. 1 dz"ff 5 dzlz Y f dzdf3Y dzj [SHfits of to d d3j deesCls ] d3delsds H '
ttOMmlise tste jCdadlfjtc § ydiff @ 5@ Otz B g den G Pdgd § d o
d §Jtc] di3Odz'(Hir&ydeth J. et al., 1987; Hedges A. R. et al, 1998. ]
Btsdz' h d difplye0ji off Hdzw kMY j h dese s f sdzz yJ ded W
dzj S slsstetse s Ctsdzdyj mMlso ©® otsHT . ) tcOfMmilso tst
HisB Qo dzj dzd W gLB" €O [ W ¢ 9 BH dzts 3z tc Of
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FtcOQo dzso jh do OjIsmw fted tfte]j H ] dz] diapsl] dzdf j
Bjdz hj) d LOLjdg Wddz' stelzjlsw/ yj dzsted W 26
[ & AT . [ dzv fsdzzyj dedw Ctosdi3fdzj CMO o Iso jt
CBBRfdi MO  EHOMY|IsMW dimyf Otej ded § i3 ( dzOf
fize dzd BOYdJ 2 ( dzOff &qdRi ) . sy §adde i3 § e
mMeBdzs Hidzdd dLBIssdzdyd MEdrm Moats2MmMlse wWOMIS:
sBh jets tsBI JdBBO oY toH" 7 dzj C Otcflse j dade = W
Csdzd yj mMmlseoa j o ¢ dzt yOlIs! AT 9 Gtslstsoabkzer [ mdzv
Zdzz yh jdzdw 1+ WWJ Clsdo dztsls d(Loftssmniz{l czti &.,M198Es tc C
Loftsson T et al, 2013. s dzd d¥sls dzts i lsfg VO o dzf wzdzd d3j ot ts
C s dzj ¢ M s ts Bpdcq (batssond .Letal., 2009, d s dzd L [OgyEBitc OL 59 (
i s ddKriishnamoorthyR. et al., 1996;RedentiE. et al.,, 200), H sB O 9 d&ndzg H |
G dH tc £CCaB s ¢ M § dzfy ofeBenti E. et al., 20M0), dzj Is z § d F) dftslis]
ts ) dzts o (OakiEfENT. etal., 20048), ts tc ¢ O dzd 1y fs . dftssonT. etal., 2003),

d S smtsdzr o(lji d2ls ¢t eal.,, 1999. O dg , HOY J ) dH j Ooc
Coli3f e € MOL tho Odgd j ftcdotsHdIls € yYjlsrtejnmCtcO
Iso j oH 82 dzj € O te fiflleftsgonziztal, 1999%) tc d3*

md B3d ud M¢Ow Mmiftedylddrait) tdAr Btsdz " 5§ C 51
OCyjilststetso otHGBEYBIREY dHBOMIRAZ] d yJ dz
tcOMY toj H | dpidslpdfipf s O detsdz/ @ sH O (ot B AL ts[Hs(fj st
HJOY OL sedj HEsls 0) dzj M smMtsB Misea z8 Is dzj ¢
Bdtdztse d yj M d(AmiddrjGd3ds &t @lgz1995;LLipinski C. A. et al., 2M01).
CCMmf jteddzj delsOdz! des B'" dzs EkMmisOdatse dzj dzts, Y
GdHtesW d dz¢ dz" n AT d [ u: Ag Ced3f dzj S Mtso
dzd f sWddzt dzf § d3d dzBtcOdzr , C(@ET. &tay1999.¢ o figdzdbH ¢
f tcts dzd § Ot} d. ts dzts ¢ d dgjj dfEdefizts ¢ dzdph iy o s B ts egtiztizj Cflzadz’
dZOR sH W b tf O 8 dzts anf fipdizf dzj S tp ¢klekamaK. et al., 1998. s OC
0o d qzizjzMd dzd § B zd Yy Og @BEHEY Jaifs KIS EOMIs B 6 C
Ud tegizd f st dde iasdetse d w3 BB 3z L B " K5y ted o 5H |
R zHd ¥ifde s dzd y Off ei3simddgdL d3B tqldfizkzonT. et al., 200B; Loftsson
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T. et al., 2003®). Il ZHEdM Az @ Ols - gqdzd E~-EkZHh Ols! ]
Bdsdazscdud Mz d3j d3B tc Odak3d PiofigfSicffds  fifselsts 2ivfigfla €
tcOMmlse stcd Gi3sfMis! o dbe jdschcliis@azd &HIZOE d
otsHAZOY) d WdLdtdtsecdy MEtets Mlstetsj dedw
otsHdtse s HdWWEZL ddadetse s fdzsw ) . 1 sdzr M d def
dzd f sW d dz' dz" d3q fn o dzd M dzd 2 o tsH dats 2 ftsoj
Mistcicldclis o Odzdz” 2 o BHA 2 MAzs?2 dzO (59 § ton dats
OoefMmtsteBydd [ o4 d&OdzdyudhHv sOE G td WFas®s hwjalzlz
My smtsedr EfmMdddls! d-0CstEtsded YO dits'ind dzidzpf jt
Mysmsede EMmddde Ols! { tcts daff dz'Odz'dss M 3§ & O dac
O dLBrIssC A1 HtodoeotsHddIls (Loftsdp®Ts Ethalj 2003). OmsLh
LIssets ftOodgdz®@ gk ozv yy dzd 4 , ,dzd 15 O d dzezdt
B sddzd tcsef@Pdedemitf SENtsB dzr f totsded € Ols+  yYjtejL
dzs M O) dis'zzgm@®teB yds [ d fzlsj &3 tMdzOB (
Bdtdztse d yd M¢ s@arttil jEdz &b 01899. v OC agtc Qudd3 d&g B ~ S H ¢
M ls tc t€ dstEizls to s dzk st QUgAf) D addy € O tc ) ls § dadliffsd € s dzt €
dLB" Btedzj H s MisEBly G s o dzdzAs§ Is B3O dz'ddslhpls 2 § dztsfm s
(LoftssonT. etal., 2005.

] jtostecOdz! dzf | dzj S Otefylse jdede' | Wistedsr M A

10dBtsdzj j] EZHtSBAdZ B [ A HEZW yjdzse j O
fjtostcOdz! dets. 1 ted ISOCBd3 MftsmMtsej o9 jHj dad
Cd3W BIdz' dited],dzd d30 ruh(DhRBendfaK. et al.,, 2009; SharmaN. et al.,
2019. 1 MmdzEyoj M A1 1l k! OS] L Od
GdHtesW ddz! dz" § A1 dai BEdzkzyh Ot Is B JI w2fiizt
(AmidonG. L.etal.,1995 . [ HdzOC s, A d3tsdOlslzr B HiIsZY  df
Izt Odz dz' » Y sBYdzr = HJj2Msoad?2 d fHer h j da
I ¢ dzOmMMmoO ~n Ot OC Is ] tcdzts 56 tcOded Y4 dzdzOW tc O
fesddyoOj d3sMmis! wJtejL Bdsdasedud Midj djda
Csli3f dzj SMr [ BzEyh ©@BHEBdJY Y EZL Y [ o ydtedlL
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dn OB MmMtsteB yd mMdzdL dmists?2 rsuv. vOCdd3 B
CdzommoO m A ftcdojHjls € Edzzyh j dzd® dn
ojhjMmlse, ts Is Wizt igrOdnjlzfn Wi AGs C sz dzj ¢ M@ Lc'tsen @
L dz2Oydilsj dz' desets Svd k@AM O depp tdOMIso sted d3r
ftoesdzed GO Is yjtejliL dzd f sW d dz' dz" | Bddztse d Yl
BsClzls Mz d Is slsdzetsmd s dz' dzts Btsdz h dj
Csl3f dzj SMdtetseo Oded j IsOSdts ol dzlg Wphisjo dedrpy Af = ot
o SHJ d, ¢cO¢ Mz Hilseo d 4 , fsor hjdadJ B d
or 9 jHjdadzg" » dzO WOttdiOyjolsdyj Med2 tor des¢,
dzso ' n MzftcOBsdz] SEdzvicdy » Cli3f dzy SMsdr Agd
2,6H f -d3j IsdmA 1 (Tang P et al, 2016, tetsC MdIstetsdiq yddiz
CdHeBSCMdfEshpd d@sihis O §j dz0 dzts G EhpsddSys dgjLo =26 «
(PLGA) (Masood Fetal., 2019, tcOdzsSCmMdW j dz MA G da csq Mg
mMEmy j dau Rdet al.,, 2019, Is j dzdgxfsiEgth-A 1 (Aline P. et al., 2015,
dzts to W dzts Sy © y(MletzdesC. etal., 2015.

] SHi WL rydgr j dzj SOtefylse jdade" j Wisteds ) A

1 SHI WL r ydgr 2 flls! 99 JHJjddW [ w&, w9 dzw
M smMsetse dLBJ YOI 1 WWJCIlsO (Hgrisb.Btals19yIic s
[ HdzOC 5, Hdzw Istsets yYlstser ftesdedCdzlzls: o fr
tcOfMmiso stedIs! Mw o fmdzs dzj . J tcslstso ts?2 ff BdztsH
f) dz¢ dezdzts 2 NdHEBMId d iRz Ists dzOC &
s O jolsdyUuisipOS2izj HIRSN JIs BMIs! BB his2.
fwOo ddzs, { tod d3j ¢ dzd ®pdzdizeing dztsE Mis d .

[ dzv  teOL dzdyder =« dzdftsWddz dzr « [ & BT dzfts
AT ftedotsHdls € fworh jdade dr BdtHBMIskY
ftede j Misdff dzjC¢ fd to tseodorelzeltg ¢ M) Pt € fiasaiz § ¢ M ls t d-dzO
1 MIstcOH (d ts dzts A3, OdzH tetsMis j dzH d ts dzts dgHoon T ddisetiza]. i tc
1993; Friftiksd- ttir H. et al., 1996;Brown G. A. etal., 2002;Yoo S. D. etal., 1999;
BadawyS. |. F. et al., 1996. l 1+ Btfdemlseo j Mdzzyoj o, dzO B «
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BdsHMiskEy dsmisd [ o SCo®fdjimon M A7
cOfmMlso sted Bsmisd o otH) d MSstsiisd ©OM
dzj f sfmtcj HMIse j dzdese s oL Hj2Mlsadw AT dzO
Efnd dzdifistg stz y O j d3sfilsd. o bsySd Ljddw IS¢
[A Byjd BdJLBS ¢ jtstOd ds?2 Wistdj,
Bisdzj CdzO dzj HosddSOjls yjtjL MmdadLdhlst
fsmskzfOdls o rsuv. 1 dv (tdddicdy g™ j filso
S6ctcOdzd Ud dzd 4§ , sdets MowL Odgs fy B J Bsdz €
1 ls s Bz fdzkzy dIs cOL OB Bl EROGC Y B thl &P UApO B
GdHtS Mepiytd € flasar j € Mls to d dzts 3. vjtwof jobdy
5jlbtcOEdHtsS OdzdzOB  dzts dZzO B O i g Bdgf v 19 Sagds
CodBfdzj MO M OSdE StsddujmMbsosd W Ok d3
GdHtsS Mepytd S flasar j C Misted dzO, ylsts weo dzv jlsmw
Mz dzd dzc 8 Odz! dese s 990 jJH jdedV. [HAEZOTITHOMEEY
B lsd dzd o ts o Gdise § C Mylsted dzO®, EZHOdsM: MmdedL d
fsLotdzdds ML HOls! MBEB i e 6 @ Mzt 2B tataBitcns
etal., 2003.

1 OLOdz dz" | dzj COteMmlse jdedzr j] Wistedsr f A

1 OL Odzfdz'ls® o j H jf dad™e dzw jj I8 ffwvH dzdidf ts iy sBLSER) 3 O
LYWW Ol ptoofoetsh 5y AL deff ¥ yj(BRhl C. R etal, 1999. s O¢
fjtosteOdz! degsds ddzd fkBdzddzco Ozt des g M st
MdMmisj dddz" 2 CttsoatlstsS dsdzj Ckzdzr [ Htsdzy d
NJHSC MW R dshtes?2 f sdsflsd . yh fdzd VY tetd @ Is
ZdfsWdd d'es [u o kOSdE: NdHStMlswD,
9LOJdBBH | 2MIsoatse Ols! n Bdsdzsedyd M 52 [
ftosdzd y0Oj Bsfls: Cdif dzj SMtelzj d3r 7 (MisttnjESel dz,
al., 1999. 1 dzv dzOL Odz[ dats 2y O g lseChp jCafs o MY sdz' L |
ydS dztsH j S Misted dzr fsMStsd S EflsOdtse dzj dz
Mo ts2 Mise sd3 Iz fMd dzdMetlisF. WAHb N, sttals 198051 | to of F AH dzw
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dzOL O dz'o dztg & e dzE g NtsH | o B gzth s deHtdis d3H dz’j fHIS
(Irie T. etal., 1992;HermensW. A. etal., 1990;Matsubar&. etal., 1995;Kublik H. et

al., 1996. 1 " dzff sdzlz ygzdets ¢ stsB j NMaYsLhizddg! Is@WEZO Y to ¢f &3] tc
C sl sL.dytpdi A OB L o tgh Bz gzd te tShorOaizig HAO dasidie d
e OLfA o " Meddstmldsz § dastts ¢ | Y fsig s @O dzdndeds gz M J daL
(SchipperN. G. etal.,, 1990. 1 + € Mt j tc daEF dzls GO ~diash Is O dzts 9 kzfp C
B dBH IS H flzizk trkfsdzd HOdED0%Y s mjdagase | H p Uz &3 dfp ¢ |
d3d Is d dzd tc ts oAQ@ ddderkdgsd-. W. et al., 1997). { HdzOC 5, ftcd
Cdzd ded yd MS d = dmMmdzj Hise Oded W - B dzO B dzOts
ddzmizdzd dz0 fted ddzlstcOdzOL Odz! dztsds 99 j HJ ded d
dqLeajmlsdz 2 WOGCIk B Ld&Oydlsjdz dz@ = odHBo'" n
(MerkusF. W. H. M. etal., 1999. rrtlkeddd fteddzjtcORBd My
AT ftocd dJdzlstcOdzOL Odz! detsdz 99 jHjdedWw MfMdzlzy O
BIHOL sdZOBsd, Oyds dssdtotsds d deMarftinskRdesalzj € |
1997; LoftssonT. et al.,, 2001, Chavanpal M. D. etal., 2004;YangT. et al., 2004).

s 0S¢ d o Mmdzidad ® P dzin dzf e dz df Js ) flzded Jf digls e OdzOL O dz
fp foeish! s tiMddlsyOltsets L §fdisjddy sy
tcOL HiIcOY O h (2 LWWjiCls ftOCIsdyd M¢ d tsls ik
HO A3 Kbefgz d HEkedr Oc6j dzlstseo Hdzw Edzizyh j dzd
dzOff tod d3j to, BJdL Oz sdzgd 2z =~ dzsted H O, 20 ycC
L dlsj dzdw dzts mits\atrg,?2 H risddrds misfigls O dzts 0 dzj dets, yYls t
odzdw jIs zO0 1 Issls fid s o Sgategnd S jGNH ©td &., 199§.
[cteOdzdyjdzgd j &5 Hdzw dMftsdz' L tseo Odedw A 9
NdHEBMISd #BO6HddK d25 Ctskttes?2 d@syjls BT Is!
~nts@Behl C R etal, 1999. 1 0 MmMjcétHdzwh ded?2 HJj dz fn
f tctsH S Berodiol, o' f M¢ O d3sServiert (dActdgBRYJ v )
ftcj HMsOoadzw jIs MsBts?2 Mftej 2, mMemisswh d2 d
Yyomlsdydzts o34 Is dizdlisfissodidetiats 2085. b
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ROzG Odzv ydsdedz" 2 Mftsmse HsMIsOeaCd [ u M

yOhj otpg @ty ydeosdzdzr 2 MismMtse HBMISOe € d
dzj ¢ sydz n L OBBsdzj 8 Oded 2 , co¢ ZOf ted d3d to
sBMistclz$ Isd o dzts ¢ 5 (WashisgipAN] & al., 200).H[te.dz0 € 5, Is O¢
99 jHjddw wWodwjlsimw §Jjtemy s lpdedds Gud 4 teh
dh jdz L WW jCIsO fjtcotets ooty HjddY yjte
rsuv. [jceCd) ®tBAXZOHOsIs tctetdds? o j ton dz
Md st &, fted 1Istsdgz 9 dzject¢dr CtO2dzj MdzOB
{ Mdzso dz' dgd wsjededDj &3 Hdz¥ [ ftod bOSBB Mt
tcOMmMlso sted B3tsMmis! d MECBtesMmis! tOMlsestej dzdw ¢
gL dzj e S dn ftcd f sd3tsh d Bz ¢ syd dzdzd Ote dzts G
H' nOljdzt dzgr » HEIj2 d fHtod {§ ts@ashiqgtoyOekat,s W
200).] MdzzyOj ddze Odzw ydeosdedegse s 99 jHjdedWw,
orhyj MmMkedzddcoe Odz' desdsz d dzOL Odz! dzts dslz 0]
tcOMmMlso sted 3tsMisd d MEstsMmisd wWOMIse stcj dad W
MlsOB ddz dzr al [Cutsdz] ydesdz dlstse j LIsts ftedo j
fsor hjdad® OB MtsteB ydd d B tsdzj J BN Mistctsd
LWWJClO. stesdzj 1 Ists@ts, ftced Codsf dzj € Mists
NdHEtS] [ v o e jtHlzs W tstcdilz, Ho O dig Hndzts 2
fstecsh CestsBEOL dags?2 [ A, zd3j dz' h dIs! dzj f tod W I
sOC Y MddLdls! o Misdes] t©OLHEGOY O M jj HJ I

¢eMsteByYydw A1y dL djecs¢dn ftesdmrtsHdIs
RZOC ZOHT 90jIs BGEOdzd Y dedw dzO Qdififs Adrin§ s
sO¢C ftOo ddzts, sy A, Ctolsster j HSHEZh j dzr
dmMf sdz L s9 Ols! d H(lT. ef alzcdl WdTabrdMadzdesHs M. etal.,
199). 1 0dBtdzjJ BJjLEBfOMd &3 Hdzv  Otcj delp j to
26dHtesS Mepftpstfdd dnlz dz W s8llpls d deidiwd ted dbs O dzv y d &
& © odH] CBRfd MO M A dmf sdz' L ¥ Is
HsL dJtectse Odzadz” 2 §stetsh s8¢ or Hjdzv jIsfqw ff sMdzj
(Prime D et al., 1997. dlzh j Mise 2 j sy jtdySHd CHsipligiz § dz'
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Diskhaler (GlaxoSmithKling |, ) dzd O3 fsor hjdats ¢ ts dzt
MOdz! BESORBsdZO L O Mydl |jctsA S szl dajeffdhy s
Microhaler GlaxoSmithKling o dzj &3 ftseorh jdzO oHM a0Oj &3
Hdftesf dBde@u@ L S sl dzj ¢ Mg B EBE &P Gethi i dy
Pinto JM. etal, 1999. stetsdzj 1 Istsgts, wslsdzj yj dets, ylst
o jdazdyde Ojlsmw OBMtsteB ydwvw [ u(ShaooZ et gl.,didss;-
ShaoZ. J. etal., 1996;Wall D. A. etal., 1999.

RdzZ jCSydbdedz | dzj S Oteflse jdader | Wistedzr M

RdzZ jSydidader | [ A ddftsWdd dr = dzj tOMmls
dL Mz Md otH'"™ , -Mmistdd G dgediasjshHS dd= eV OC Is O
stcc Odzd yj MSdr twOmMlseatstcdlIlsj dzj 2 Mmizh japlsle z& Isf
or f OH jdzdw MOHCO [ 4, B ts dz ftcd o9 jHJ da
GJ isdzd L O ¢ tshfSkickley RzG. ettahy §094. | dzj S BIstster n
ftcj HiBIso tcON j dad W f sSHtsB dzZ' ~ f sBsYydz =~ F
o BHESOMs o st d iBis & s Istististsgz) S GUsipls s s Ofls o StoW
RZOdzd ydw HEftsdzdzdlIlsj dz! dz" = BteeOdzdyj Mcdnrm o
o 1llstsd3 Mazzyoj oty jls Mmdakzydls! dL dj dzj dzd ]
BlzH j Is Istcj Bts9 Ols! Mmw His sdzdzd Is J dz' dzts Jnls 98Cks
WOteRROS sdzse dyj M d  YLdftgsbnisTfet allz ¥991;WDistietiz et
al.,1990. 1 tedd3j dzj @l H teBE MPpEEsidd dnzdz' ¥ selixly d da
ddz j ¢ ydtsdzdz = [ A Bsyjls Mmdzzy dls: L Od3d dz
mMte¥ OCIsOdzZs O3 d fdpdsdity ¢ Gty leaf@dizs e 8 5 fdzd >
fsetsyder = 1 WWjiCltse ls tOmMlsotstedlsj dzj 2,
dL 3 dzgj dedw W OttdB3OSCtsCddzj IsdSd [ &, ylsRmjeveski dzt
R. A. etal., 1996;StellaV. J. et al., 1997. 1 smdzy  Ote] dzlsigdty @ dz'g
sse j dedesisd ff sfdzj o dzzIstcd o j dedzts G 5, dB3ts
o MotsBYyHOE s dqL SCtd@fdzj MO M A1 i
LOBJh jdedw d MmMewrLr 90dedw isdzj Skdz [ & M
(Washington Netal., 200). [ H dzQik S s dd B2 Mivte B 5 HY WO dzd
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B ¢ bisf sse filse@oxajss © Ml tis®d igd dz@gd ds ¥ d dzdzgz
OfMls o tsoftERRE dzj [C &(StellaV. J. etal., 1999.

] Z0L dz" | dzj S OtMmilse jdedzr | Witeddr f A7

[ dzv sWlsOd Gisdzscedd dzO0detsdzj §J fted HHEY
otsHdzr 7 COf j dz f dedL Cts2 owLCtsMis! 8 . ] d
dzdf swddz dg" i3 tfdlsjdzdjd, Ukt edzjudl da
mMos2Mlse E [ 4 HAdv ftosddldse jddwy yjtojL
[JHAZOC s, d2O0 Y tso j tcn dztsfiplsd iptsc Basdi gz 2 § thddts 2
BEB d HEZW (o BHBdZ]ddYy kBB HJWWEZLJE
dzj sBrBHJ B yYlstse " [ & B(WakiBngttnO\fgtialg 208 (sdydsts dyj
1 sts@ 5, stsdz! €5 tSH dzO-0 ,C00F dzsdz B3Iy gsts dz B O s ¢
&zOdzj hy dzO@ d&O e jton dztsis! ¢ &zOL O, Btsdz! h d
CGdzOL O yYjtejL desmtsmdzj Ldz" 2 COdzOdz ddzd dzj
WOC Istste s d3, sctcOdzd ydo 0 h dd3 OB MtsteB yd s [
MmMdzj L dzts?2 Y dHCtsMis(d, Cris®iE BY [ B8O LB GfotdaW jjtdsa «
mMod3r &3 bkd3j dz@ h OW o tcj d3w Jets CBdsOcIsO
or di3F 9 0dzgdj [ M G dzOL dzets?2 f 69 jdpdhdisldnls d s tdf t
fMdzd L &2OW Y dHC sMIs! MoHjtydls BJd2¢d d dik
Bsdzj CzzGRBE tefj il v Isfhiseo so Ols! drn { tots @houwkB.o j
et al, 2013. | Mtso ¢ & {f sitfsdnfis@ctzdp. d s dzts ¢ § T F B)§ degztz® s
ftcd o tSis s IRkIsdRd "<5%[ udzO dzj M J d3gdapldafiss o | to - B Isdzts
W B dztXkBOntste B d @ dzlz Igtlywi A. et al., 1993; Loftsson T. et al.,, 199%;
Fangueiral. F. etal., 2016.1 ted M tsdz/ L Asres @i dz¢ B d dzdoL t9Q st @
zo | dzd m@fgls o s toalaIsHijs | toj @R Misfzs g d3j dig @Eddia
C sls st Js tfctdsd d3j da8 "zdz M ) Is (LaftaenT. etal., 199%; Loftsson
T. et al., 2002. ltcddzj esdz + ssdge Mz dls OyjlsOL
qddzededtelkzjls COteBtsOdzedHtecOLE d dhfsd L Iz,
dzy yd dedv 6 dzOEZGC sd3" . [ tOMmMse stcd d3tsMmlis )
20% 9 5H dztstely -deoHnis® S epif p s fodimlz cOMISOj Is H IS
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Ldz2Oydlsy dz detsy ko jdzdyd dzdd wWOMmlseo sted diztsmlis d
G&zOL dzf = € Of J (UoftssdnT. et&.q1894.[ vstetsdzy 1 stGts,

H dzw zd3d dz' h j dzd W tcOLHtOY O hjeotg wpodmisthty
~ddBdyd MEs2 MIisOGOBddz dztsmisd [ &, (boRsson™. étél.n
199%; SuhonenP. et al., 1995;ZhangZ. et al., 2016. | dzj € tsis fg tizkz RO 'L
fis OB d dzdfny EOfYE(@[d3ts dzj sy talzipf) 15 odzO ff te d oigy rted 2-
CdHtsC Mepif to e fd dzdz'tf LsaizElS HEORsds s O R smtse Mis
B tsdrfjjH dzj dadztEihias B ts ypizts jdizff dedis B tc O L KOjcds’ | i JArisd®lo
P.etal, 2019. ] dzOMmis o ® jiii®tcj ¢ d M is tzj g & Baldd@i<HO F fndz!
d Mt sdz' L sforOGofqrill, Edol (7 dz® W j da¢ Yoktasen Ophthalmid |
Novartis (H S dzts ¥, Jndp®&E , Merck Sharp & DohmeChibret (d dzH ts d3j)Ils O
(AchouriD. etal., 2013.

| 4 SOteMmilse jdzgdzr | Wtstedy¥ HdzW d&J Misdzsets dzO

g ydlsojilsmw, Yylsts shmdzso dz" d3 B Otc! | tepdg Jdz
fsCtotsor wWodzw jIsfpw MO A tosdzisd ded 2 Mmibpez® 2 -
vinddzdlsj dzd fJtetsddyoj Bsfisd, §oddd dvj B j
CO¢, dzOff ted d3d te, Ndedz" § S dmdzsisT ddzd MmYf
otej Bj dedets Mdzd 4 O s j&B@. BOGH sl gz dgojs? ffs
tcsetsots? Mdzs?2 d dai BECOLT 9 O¢ s  @RamfvskoRPj et dz
al.,, 1996;MatsudaH. et al., 1999;UekamaK. et al., 1998;LoftssonT. et al., 2001B).
[HEZOLEsBtsckislsdmt sdz! LotSos@igr' d dzd tc t§ anOctladg' s s dz! &
BzHY ssdzv Iff tsfgw h jCdsediiry J dzlY @a@ftqo § tc - was &) ts df)sas®
s O dzh Olsfiydiaizg s g EHatkd y O Beipddy OCL! | ok Hisy @
(AdachiH. et al.,, 1992;Adachi H. et al., 1993. v O0COvw CrdzBdded tots:
dLEzyj &t gtcdugyitlls ] RMf sdz L so Odzd Ctoj d3, - o
cdHtesCMepfpsfdfdzt CMistcOCIs dBsdest W JteO® ¢ dzdy
HsfMIsoe ¢ d Isj Mistsmlisj tolcalisBonTy ¢ttd.j1098C shtzd dzn & g C
stsdz SHHBBS Mepftptst dide s dsf yOlg dsismis j esdzO@ k&
6 0 %, ftcd HtsB O9 dzj dzd d 1 CMMsteOCIsO d3ts d
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Isj MistsMmisj esdzO ko j dzd yd o O dzO ! zO 4 0 %. {
odJhjiMmke, fHtesddyOj @i3sMmis! Isj MissMmis] tesdzO® Y

AT dBsclzls Br ts8 OdF M dsdzt dzw  fded 3 j ded v ff to
dzj Cslstster = o jh jMmlsea. 1 Of tod Bjaed H taftidffr) epifipatsqf
¢ MejHMmlsoalkz sIs L OEOLO, ftesdMmn BH Azt Mdz
sCMmdsJ dzL s dzO, sMhdets o dets ¢ s {{Fltedds A. gisg), 2809. v A
O dZ2Odzse dydzr 2 1 WWjSIls Brdz sBdzgOtclzy jdz d  too
¢ d HtetsC Mmepif pEdlitohdzA. etal., 20049).

12.1 Iz dzazlz dzO dz

] £ dzdzz dzO dzi f B aeff f O~ Oted H , mMsmilsswh d2 dL
Clstster 2 of jtcor j B Bemied ' wj deod® 8.1 jctsde'lzy (I
Gadzs CsLder 7 jHddedy'r o BOdz bslstedtsi( 1yt
sSsEHO C0OC fYtshmMdziHtsoOlsjdz dz" | BOdz stslstedts
Clzd S sLdHAZBR 1MoV L fsdzj SEdzvtedz 2 9 j i 5dz@0s
900 ¢ O. l zdzdze zO0dz f sdzz y O Is  d Aurecbasi@itindz C
pullulans(Vipul D. etal., 2013.

10 fHteslswy jdedd Hdzdlsj dzt detsets o tcj d3j dzd
ctisdzd d ) COyy Mlso § fdh j ots2 HEB Qo ¢ (d (
ftosdL oy ®&MNIso. sttsd3d bset, §bkdazdzkzkzOdz
ftoddsj dzj dzd o wz¢. 1 sdzdesfyls! & B jL st Offdats?
ftcd ftcdjd&d] BB hdmr Ctdzdyj mMse Wd&sckls dO
M ls ts te ts dz'(Vipul ® etal., 2013.
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t dmEz3Eedd &sd ud MEtsd Mistetsy ded 1 z dzdzlz dz

CH,OH CH,OH

0
Acf
0 0 o]
OH OH OH
OH 0 0 /T/
OH 0

H OH cp,

Il MmMerasda MtsmMisswdadd 1uvf] HtjHMIsOosdzw jls
o C kMmO, O ftod twOMmMlseo ttc - B to@HI | I RS d&z
owLCd] w©LOMbotter.  OMfOH tsddibBdAu dz0 P
sj B jtcOlskztey] 280Au HtwesdmMasHdls Blzedzds C
o9 SH J , BJgBHJGteOHdlz | O3, dzJ ftsHo Jjtey jdz o
(Vipul D. et al., 2013. stesdsj dOIsdodetsets 1 v/, o ftsL d3
mMddals j Isd yj MS d - tstisticd 1j o teodg'd2d, yd® O Is jets C
sB &zOMisd ¢ ted d3d dzj dzed v .

J fdhjots?2 ftesdgr " dzj dedetsfylsd 1 v J i tod d3d
o s dzts € s dz. Jdz dzj fsHO jYjdz oBLHJjAMIsoads
Mlsd Bz dzdtelze M d2 1 WWj Sl dzO totsfiMenetinmdejet alz” -
1990.

lu[] dydes dMfsdz L s Ol! oad3j Mists CteOR C
ftcd {1 Istsds HBMIsde O Ismw o j dzd yj dedv MmMtets¢
Mzsy dets EMetsw jdsr &5 dMissyded S sdz Ecdzj tesH O +
weo dzw e Isfpw ff tsdyd destRtesH ZC Istso O [OCYJ l
EHjteyxdoOjls otHIz, Yylsts ftojtfveigsozfpj 8 IssGH
Bsydes M sdz? L 59 OlsH co¢ ZzOf§ ts dzdzd Is j dz
MisOBddzdL Okstc® o MtMlsOej d3O2tsdzj L B9 OlsiFFH < >
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t dfkzdasd mdddujMSd) MsekSkiztr O d B |
fosdL o 5H d R(ViukDdztz:, &E 3z0

Schematic chemical structure of the most commeon pullulan derivatives.

Type of reaction Schematic chemical structure of substituted
pullulan (P-OH)

Etherification P-O—CH3 (permethylation)
P-O—(CH3);3—CH3 (alkylation)
P-O—CH;—COOH (carboxymethylation)
P-0—(CH3);.5=~CH;=—NH;"* (cationization)

Etherification P-O—CH;=—CH;—CN (cyanoethylation)
P-O—(CH3)1-4-Cl (chloroalkylation)
P-O—CH;—CH;—(S=0—CH; (sulfinyl)
P—O—'CHQ—CHQ—'CHQ —503 Na
P-O—CH;—CH;—N(CH;CH;)

Esterification P-O—CO—CH;—CH;—COOH (succinoylation)
PA-0—CO—CH;—CH;—CO-sulfodimethoxine
P-0—CO—CH;—CH;—CO-cholesterol
P-abietate
P-stearate
PA-folate
P-cinnamate
P-biotin

Urethane derivatives P-O—CO—NH—CH;—CH(OH —CH;
P-O—CO—NH—CH;—CH;—NH;"*
P-O—CO=—NH—R (R = phenyl or hexyl)
P-O—CO—NH-phenyl

Chlorination P-CH;—Cl (Cg substitution)
Sulfation P-0—S0O;Na
Azido-pullulan P-CH;—N;,

Oxidation P-COOH (g oxidation)

Glycosidic ring opening (periodate oxidation)
CMP/hydrazone derivative P-O—CH;—CO—NH-doxorubicin
P-O0—CH;—CO—NH-antibody

lted o' M’ TOdedd ©OMsdB8®Y kefcO( &E Is ezt {
ftesded yoj oz 4 Hdzw CdMmdzstesHO otsLHEZR O  d
By Odzd UJ MEddi3d Mo s2Miseo OB3d. 1 td 4§54 OH Odzed
fsdksmls! fesdmosudls o B Mt ©OMlse st
Bselzls BrIs! fJtedd3idzaj dz@ o COyjMmlsead L O I
HdzV ftejHislsoteOn jdzdW f jededf ¥ J 9 dbip 39 dafizts@ dfls B4

l WOott®OyjolsdyjmMEts?2 Hotsdir " dzj degdetsfylsd }
dmf sdz L s Odg COC otsHtsOMIse stod d3r 2 Mmis ts
COyjMmbseaj MsOBddzdL Olbstce® tsSCttOMSCd ftod  tot
MOR Otc MswpiEBYL 2. stk 1 Istseéts, ftodd3j ¢
OB ddz' desfls: , BdtsMmtse &3j Misd dssMmils! d BdBH
yd ¢ dztsH j € fyEmduesuzGet al.,, 2003. ltesdLoeotsHdE § 1 v
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dimtf sdz’ L s Odzr ) CoOyj mise j 1§ ds dz! ¥ ocOXIsyzfodz.
¢ tso Odzj dzls dzts Mo w L Odzdz” 2 fn 1o/, Hisfls
d d3o3lz dzts 6 dzs@dz dAff dAigedzd  OJ Is Ctsdzd yd Mise 5 d dzd3lz
MOd3s oadtelzfm dzOH J Yy des dqdzOS IsdeadilzjIsmw. 1]
90 Cro odsyJdl Bdz Is %o O MisoFo Kictso J L OB
f sdzd MO~ Otcd H Bsy JIs ftod d3d dz¥ Is+ mw ) ¢ O
CsMmd3d sdud M GhghR. B ptalMAOEO ~

1 smMCsdzr S luv[f, C€0OC d Hkzedj {tsdafi§a
f sHisB dzr d3 tc§ dpJ B & & ggkour L. Wetal.,, 1991;Toth C. A. etal.,
1985, tdz By jls Brls! dMisde L soOdz HdzW OHte
o 1Istsls tstcc Qxiz.K. epad, 19898 © (3dgd dzls | L § istHmn GldpP
ddals j oW g $t6dz® | || bzig jjoBdBS Isd o dasvirs d in vivo. | -~ SH
1 CMYf jteddzj delstse BT dzs EZMisOdetse dzj dzts, ylsts {1
Cdeyd delstcdtclzjIsifw o fiyjded d fGswedwijls
LWWjCls. d(Schmpacicadzdet al.,, 201) B " dz f sdzzyj dz € tsdz
HsSC s iyd dLizuyjd jets ydississtndul KE d:3
gMCF7 B'" dzs f sSCOL Odzts ICsofilBF O] 60O B dzZDQY tizg & §
HsC MstezBdyddz®@. v OS] tOLdzdydj Bl Wihdaw,
dzj S OteMmise j dzdzs e 5 Mt j HidiEso?O fripdLfn Isfiy ki te © d3ts dzj €

] Btsdz h j2 mMBHW | gapdPe @y Cd ttOL dzd ydz' n
tcOL dzdyde" § Mddelsjsdud MEdy ftesdLotsHdz j 1}
Oyjlsols, ¢COwBtst¢Md dBilsdd 1vf, l1vuv[] M HJ!
Mz yddzOIls 1 v d fmcd &3 dztci]Ils Mvis stdz0O L dzd y dz" |
O dzs yoOMmisdyr , dzOdzs 6 § dzd , zdf simsd3r , dzd !
dzj € Otefmlilso j dzdz' n fMtcd HMIso IsO¢ Y 4 sBh dtoj dz
OHted Odsdyddz, HBCMBtekzB dyddz, ¢ dztsdzO L(SingltR:,
S etal, 2015. 1 sdz? " ddzgmisets GfikzBdzdS o Odzdzr = t©O
ftcOQoddzs, fdmr oe@yiton. + SMY jted d3j dalsT
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t dmkzsEsdstclz € Is'E g @OB & .

b d& d dzOIs T (o] 1) 1 Ists sBh jj dzOL o Geglzd
tcOL 9 j Iso dzj dadzr = i sdzd Odzd ts dzdz’ - f sdzd MOR Otec
4 H d dzd-Dycd3 Ofnlzdzlz to ts dzts o ts5 2 ¢ d M edtdzlsizazlz t6 6 dats 9 ds 2GU €
Mow L Odzdz" = dBjYHE Mtsets?2 1Y4 ccdzdStsL dHdE
f sdzd MO- OtcdH BB dBsy jls o Otc'tsfigts o GAdds 392 hHEE
[Mdzso dzr &3 dMmMssydzdSsd3 ¢ 4 W dzw s Isfpw tc Ol
Macrocystis pyrifera, Laminaria hyperborgAscophyllum nodosuniSosnikA. et al.,
2014. ¢ s to z € G EtgklzOfistslp s O &5 dzi3slY ts dzd Bzt d dzGG M
9 C tcO fzdzflds j tc 51 s dedody S| GM. b sSilsdztsh j dzd j 4k
tcOL dzd yoOjIsmw o LOadMmMddtsmisd ls dMmistsydzed ¢
Odz cdztso OW CdMmMAzsls© L O Mydl &Iy Bsd] ¢ E2d
cSCdMmdztslsdzr 2 6 j dz' e . [ J n Gdzd'Lindgz" ¢ [5 g s edlids@iLjt
CstesBCde, GH)] BHddz HolzR o Odzj dzls dzr 21 CQQABIIs d
Ctozf §f Od3d .
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HO HO
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\ /
it dmMedzc& m pBOISdyj ME 54 dL sBtcOY J dzd J d
fsish s  d&sHjdd ¢vdyudsX ek @dsafSajer s @g
CdmMzstesH O, 9otso dzj yJ dedz’ § oBrdcants.ietalcP@D.yde

1 sfmMdzj ¢ Jdzj sBtcOL ts9 Odzd W, Bsdzj € Iz dzr o i
Odz’ ¢ ddztso 52 BOtdy" , dzts ftod {1 Istsdz MmMtsn
fsCddzzls' Mg g2 Migasds dzO fteslswy jdzedd Btsdzj §
HdzZv Jdz€ Of Mz dzdtetseo Odzdw tOL dzd ydzr = [ &, B J
BzSCsOHG L do dz" d3qd Mo s2 Milse O] , i tsdzdztsmls 4
tcOLHWEOY] jdedWw ftoed s OHOdzedd o e stRtc ttsofage
dzj COtcfmilse jdzdzr = Wistcdz, o MMIsOoj twWOdasL O ¢
Ctesotslsj yjdd2 o COUj Mise jH w1 sstids @dydfslagr] |
2009 d His[o (TRNnesen . H. etal., 2002.

¢ 1 W dzv j Ismw GdHtcsW d dziisdg’'daly S dg ds gt
ddzC Of Mz dzdtctso Odzdzr = o dzgjets dBsdzj Ckdz [ s
l sHstcOMlsotstcdd3r §J o Jh jMmlse O, CO¢ 0o d dzts
sSseHO CRBOMF&zsEGgd j] © otsH] ojh iMmMlsoa® orf
BOIsted yr ¢ s H jdednp sBABZOdzj dz' € d n BBtsdzj € &z d
fsMEsdz CE2 HJOMR) stwec dsts o 3@ ISyt Pro dzvOjds mw
(BoontheekulT. etal, 2005. [ HdOSts, ftod dzj SBARtSHJ BT
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ddzd ~ddBdud & sy MewL " o Oda | Bsdzj & Iz dz'
f tasdze Jtetso Ols! | ¢ ESosmikAfnedatk, 2044, H | dzd |

[HEZOSC B, dzj MmMiBsktew dO0 "hdutsis dhftsd
Elsdr Ot Is M st s IsO¢ dn dzj ¥ § dzOIls j dz' dz' =
d 33z dzts G j dzdzs mls 4 . [ dz0 By 4 Is B' Is! 9" L 8
BddOIs j ted OdzO, 1SOC d B dZOGEBHOWW dzj f sftej H M
oL By dgr d3 dzZOdzdydj &3 o MsmMisOoj ¢ dzgj Yydetsa
1 dzgH slstsC mddese, B dz€ tso d dzd (Kdfrttd. adzchly godidd de'Kdzr .
Y. etal., 2012.

d#OBIMIBY ¢ 1 dof §Jt6jteOBOIS" 908 IsmwW d3c
1l Isségts k2 dzedrm dzgjls dzgj sBatsHdB » W,jtod3j dalstso
BT tcOL] jHJdz] Is! yJ fsyscd f sdzd d&3j tc O, s+
Odz! ¢ ddzOIsdz" § G j dzd Bsczls BI Is tc Xp i) s dzdh
HokzroOdzj dzsdzse 5 ( 5dz0O, sB M jydo O h jets
fzlsjds t6j OSydd BB 2O M Sz O j23 MmMic]t
Na. vjds dai Bjdeid, HOYd fted {Istsd ftejH
Cid3d eud M d HsMisiddfgy - B o' 1" S8 MlsHalzy  f to ] ¢
BO' jteO d 4 tsdzdetsc s (AltShajnkhaniz4 et ali) 1998 y 5 22
fsorh jddy BdtHjGOHOYdd ¢[ )] dMftsd Lz
sOCtsds adH] ¢4 dBsYyjl tOLkz" Ol v 99 p s
desd s j dzv [ (beeK|Y.€tdlj2B1QS

141 Ok s dtso O C dfdsls O

1dOdktcsdzse OW [s§ ¢ ffdesfdcds H dzy 2 dzd dzj 2 dzr 2
Msfsswh g2 dL 5o ls oy jdDdpes ¢ § H @ daigo
s Chtesdaso 52 S dMmdzslsr My dts dats i GifisQits oy i i
UJj ] HEY bld m3mvg 40 ¢ dzd S 5L MegsriC etd al93d.j 21 s5MC .
L zOYj dzsf @ Otetess S g dz' dzf§ Tyl Paddgy s ss 39 L
bdLdsdsedyuj MS et B 7.4 1ld WhkdSyd
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dtsdzed L d tcts 9 O dzdzts d§ difftsy Isvewdegdjdls, M WO s dzd O dzd ts dzts
G d Odzlz te(ladzentiZl. C. et al, 199). [ sdzj CEdzv tedzr fs d3RBdb
&ZOrtsHdIs! My o HEGMISOIstsydes h qesSCtsdz HJd O OL
IJs tBtOLEEIs ftetsdLotsdz dz" § M Jtc@dzg . v 9 dz\
CtcO2dzay GdHEsWddz dgr d3 d Sty j dz d@Bsdzj ¢ 2z dz
fsd3tsh d oBHBSHA 7 NOYE @R fouzdgzq ¢ e 3 ls ¢
tcOMmls qftptesy jad L §4d ¢zO M Is Sqldantel. E. etal., 2011).

OH

OH
© o) o)
OH ]

NH

@)
{ UzBE e ste S k@ sdas®s2 € dMmdsls:

) ftodteftpH j 8 | BMdzso dzsdz o Mmistej YO  Ismw )
MsjHdddlsj d ds?2 SOk d o BSd "sd §d
WE d&ZEC 0. stsdj lssds, 6dO JE©Ojls 9 0yd
fsMSsd Ck ¢ 0L Vo Ajdss dzaf ed @AY dz2 B CteOY
o dzz Iste d € dzj Is ts y ddRa@nidonfti. et dz2itg.0

r 2w W OotedkOyjolsdeéd 1 s fHtjHMsOodw jls (
BIBHJCOHdEZJ A3 o3, BdMmtse d3j Misd d3" 3, dzJ
fsdzd B tetsd3. s fss BB Jslascis” 19! ~dBdUYUd Med o
6jOCyd2 fjtcjCtejMmsdesets MhdoOddy ddzd €t
Gtolzt f(Origiguflo G. et al., 2015. | d3j H d Y4 @iffjtc d d3j dawdrdls] y j dac
sfls j ts O te Biyatfjdstts Artz=, OrthovisC, Healor d H ), o ¢ dalts A
f zOfmis d § e sfBiahett, Connettivind, Jossalinb), Ols ©C g5 ¢ O dzj o
d dzy j dzjliad q.-H. et al., 2009. | € O j fids & if 1§ [jsdaf i) § s dz* HLdizvs
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o] yd Pl tsth)tc ] H BdsORPBIFfRctsIsd o ssflie FtsOd pdg2t ¢ O
H ¢ M6z 5 fG dlzibtsd® Synfjndf ©izl)) IsHdortisdy) s @ g Szditgef Is d H
d dzgz € dzj 51 dorstisaf 0 59 st @ tzg Is @ tkolzz® I@IgssiIstcj, € fr
Hd CSMOd3J IsBi Isdztzifizic | H JzdQ OEAS N ts ) ls O € dfls tc © fi) ls
0c¢j deldfuseC sdef L MY ssBlzPYd Y d B8f BT dz0e jOls} {,Is s
1 CMMy tc§ BigEEE s hojtedd dzd dgflzr H s t€ tsig) 'Isri@dlo G. etal.,
2014).

1 Bsdz s o fixd difotezflg dzjyc OjIs o COyj Mmlsej Mm
Csykz. s0O¢C dLojMmisdes, Ctsyde j fslCtesor s
BOt! jtotw®L dzdgy dzscts ttsHO o j N j Miglbgap Y.41. etsals 03
20059. 1 0 Bddesoatsd W OttdsOyjolsdyj MEtsdyz tor dzt J
BOt.C 52 Sol Gt azte 2 ftcj HMsOoadzv j Is MmMBsB 52
&ZOlstedw d 3% HJGC dzsW j dzOCCOO L @@ t§ dizv . H dzfv ) Azt
OCIsddedyj M¢d2 ¢ jtOlstsL, LOBBSdzj 9 Odzdj € 5
Mdzdzy ydesets dL dzzyj dzedw. s OS¢ (JteOo d dzts, 15 dat
d ttk¢ E d*Hj2 Mt Mo jlbds?2 Cyj2 dd o
LOBtsdfjjo Oda dzv jIsfqw IstejIs! dd3 8 tOmf tetsmistec
(Liao Y.-H. et al., 2005. vstsydz" 2 d3d n OdzdL d3 HJ2Misad
C Oteyd dzts d3’ dzfj dL o j Mmilsj dz, SHAOSCB ftoj HY tSC
md dzsPGE.O udgjfz dzP § Is ts tEBBosg(M. B. etal., 1995;Brown M. B. etal.,
2002; Brown M. B. etal,, 200) in vitro B ' dzts [k Mmls O dztsfo slgyj tsiatEls s oyl
EmMddzde Oj s tw©wOMmftej Hj dzj dzd § H ¢ dzsW §J dz2OC O
dzO0 ¢ s dzj dzd © o 1 fdHujtedzsdmy . 1 OB dz¢ HOJ d3r 2
dflhy H s9 Odzd W d3d , GHJ sOC Y J BN dzts tslsd3j ud
L dHJ tegdEdvpn L. E. et al.,, 1997; Wolf J. E. et al., 200). ¢ &zO dzts 6 d Y,
1 WW jSdssC OL T  @Hstclzgfduji d B 2 {f to, s dpdizzH O df dsudy d@ I«
yd ¢ dzts m (BewendvdzB. et al.,, 2001;Amr S. K. et al., 2000;Brown M. B. et al.,
1996;NazirT. etal. 2001).

[ d Mmisdzts § ftod d3d dz dzd J | # O o] ton dzts
sB d&zOMmlIs* ¢ Emy j h detse s dant € @&y s © gzd vdzkz £ 5 O
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1 zOMmilsd ydetsects detsmdlsj dzw . Il 8 ddzsgf¢g - Md fisfids,
fcsdzsdzc Jtetso Ols ftoj Csteded Ozt dzlze 1+ C My sL d
f d dzts € O (GHfirdyd0Oet al., 1987;Bucolo C. et al., 1999; SaettoneM. F. et al.,
1999, stets i d ¢(Pegefoanrell R. et al., 2000; SaettoneM. F. et al., 1989,

Is d dfgsducoloC. etal., 1999, ¢ j dzls O djdoxgadz A. etal., 1995, MoreiraC.
A.etal, 199B),Is ts B tc O dgdamdipliis. A. etal., 1992.

R sdz L s9 Odzd j Bz sSOH¢Gi L sd B d ofgasts? 8
BdBHGMIskzY dsMmis! [ o ftoddj dzv jlez L ff tda dg Otdat
ftcdo JMisd CMddsd] IsOL Odzd de, o OL s g Jofoszef Hiatz
Otteddzddz 9 OLtsftej Mmddz (ko jdzdyjdedy o 1, 6
Bsdzj ¢ 2 dzv tcdftss?, dgddfmrkz o)l d&zd yj dzdj BdGHBMISEY
Btsdzy J @,000 Stfted BBSdZy J dedL & dr~ L ddtaoY.dddev
al., 2005. S tetsd3d 1 stsc g, ttsBiifeotal Cdizitcz] o3d € tet
Emddzj dzgds dr BzSCtSOHGjLdodzr » Mot2Mmilse. 1
BtSHBMIsEY detsisd dBsdzj S 2tzrOL - 3PEESs ) §t gz O
2002. ¢ 9 s himBdidetal., 2009 B " dzts f 5C OL Odets kzo j dzd yd
GjdsOBBdyddzO dz0 23, 3% ftoed JjeB ddzlstcOdzOL (
1s -

¢ o Is s tgKAarjoto K. etal., 2001;SurendrakumaK. et al., 2003 J[s B ' dz
dmf sdz L s Odz0 H dzw z dzlz y " § dzd W OB fMmMtsteB ydd
99 jHJdd . 1T dzs f 5C OL Odats, Ylsts ff toed d3j dzj
zz yh j sz 9 MOM" 9 Odzd®¥ CGCEBtedi3sdzO d BBAZj 4 o7
I MmtseB OC.

s tots d3j I gset,JtegC ts ftod d3j dzv ¢ Is H dzw a3
Mo i3 Misdzets M Httkeddy fsdzdMOR OtedHtsSA - dIst
I 1 gLiaoY.-H. etal., 20085.
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151 j S MisteOdz .

4 $mMstcOdz" (rs) st fodzddd e’ cdzt CLT
x4 BBdiJ O10Qj fidsjely oL OBJ dzd s dzv  § dzOL '
ftc j H {Jlsove@L. et al., 198). [ s dsekzls BT iIs! tsdzzyj dz
mMddalsj L sd3 dL Gdzs CtsL T d dzd mMddzlsj sdyd Mm¢
ftoj ddslzh j Mise j ded2ts dzdf € 51§ 'H  €pes ) H o dijYdRdets I sHeifs
stslsdetsh jdzgdj MmewiL j2 d t©OL o jlse dzj dgdetsyls! |
o Otc! dqiocso Ols' (Suflet D MEBetal RO106MegarR. etal.,, 2000. s ©OC ¥ J
d Mis s ygdSmis s PuzPH jddg ¢ tets dzj ¢ 2 dze3® tipfts ©@20 te Witz
Misj § J dz0OL ojjdecastidCdOL ' a @Oy d Is | alxzdimsdaddQW d L € &
-~ d d3d u JifpSsd? i) Is olz@ dgWaiker G. J. etal, 1978.1 tocd { Istsd3, HJ
tOL 9 jlso dzj dzdzgtsfyls ' s  B-W)zj iz 4 BDMIE e d5' 19 3
Co@dsd tud MSd HoMbsizgde § s dakhsoly Istwwigdd v
~Stesh 5 tcOMmis o t(MehvalRfigtal, 20009 tsSH j

sz dd3 90Oy dzr d3 Mo ts?2 Mise 53, sls Gy G ts
weodw jlsmw Misjfjdy §wsddHimfjtehdshisd {td
o' Ml 2 Misjfjde s § sdigizd |y toff detsifiplad ded 4
slsdetsmd s j dzv dzts ZL C-gEMMtezsdai ¢ 2@ gfizs | 1 | dzj
MsjHddzgj dzgdY ftsHoO jtoe O Isfpw  yOMmisdydes?2 HJ
(MehvarR. etal., 200Q.

--}--0-CH,

--O-CH,
0
- - n
a-1,6 OH
N OH

a-1,3 OH

- -m
a-1,6

t d ke dd Y JifisSte@mCHls) bt (daBstim®az. 2012
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1 ZOEsHOteW dOdzdyds Btsd htsets Cwdzd yJ Mmle
s WwWodzwe lsfmw Sstesh ddizd B j Clls OtgdzO eHtsigvd M
MdzOB tsh j dzsydz" = Micj HOR odzddBkjter s MO

Il dsHBMiskz] dsfls Hi SMistcOdese  f sMmds] dIOidx
b o Is st@elvprR. etal.,, 1992 B " dzs EkMilsOdztso dzj dets, yYlsts
BOMMs?2 4, 20, 40 Cr0O0 tdO mMsmMisOs dvjls
fsmMSisdz S wOLBjte HJjSCMstcOdesoa fftojor hOf |
fteOCIsdud MSd o dzpo @4 tzPJ O. H g TS tc O dz’ B Gk
Ciecsoslss¢ fEdsifdsMisj yisth OAdzs? OB Mstes ydd,
ftoesantYyHjddd vyjtejLr SdzjlksSd 1 fdlsjdzdw fttsc
fp &4 do " d B Bisdzj ¢ HAKinyatmaly' edzd], 1986 f fn © d3q

[ jlsOBBdZdL Jteze Isqw  H j CMisteOdz" o dzdy dzed =
teOL dzd yddcdgzff SBL JHOL OB (HJjSMisteO®dzOL ™ ) i
fedmizismiseoz¥ s o § J uj @eghvarRnefadz@0Q. dz¢§ d § 51

J zdlsj cOlskztej sf MOdes B t5dzONstsp @ &M
tc OL dzd ydz' d3d [ o, ftej dqszh j Milse j dzdzts 1 lsts
( HOkdzts di3d y d dz, HsC Mtstclze d Yy d dz, Bj stslstcj € M
fpdzzyow e~ slsdj yojlsmy ko jddujddj f§JjtedtsHC
Cdz 8 ¢ dtctso JhptiwarR. etfgl.,, 2080;Varshosad. etal., 2009.

lodHk Mt dedesisd dsCOdzdL Oydd d3j IsOE
Ctsdgl 8 ¢OIsT M HJCMstcOdesdz M sdz? L 28 Is H dzv
rsv. uv0O¢, Ctcda 8 0Ol M BEHjMsddH A j§ tdfew
WL o jdadesdz Stsdzdlsy d MismMsemMlsoso Oz f sWod
5O0¢ d ®IStesMSsfduimSd. J1kHjmMsddH, o9,
ftecsweoddz Mmlstsdz o ' tbMarshpsimizist@lis 2009, Wdrgh@sazbet al.,
2010). s tesB) {dBflEjsOBzE] i d Mo dz-0 dé sk npock oy
CdMmdzslsts?2, € jlt{ tecs Vo 2009 dzj CsCMdB &

lted fodishd Ctdd s edteso Odzed W m 18 z
fsetsydsr 2 L WWJCl dzgj ¢ sls(BymsSretal, RODAShrivastavisSts tc
K.etal,2003B" dzd f§tsdzkzyd d' GCBdsd ¥ ¢OIsr  CJilO
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mils Odzts 9 dzj dzts, ylsts fted MtsateOdzj dzdd 0OdzOd
OCIsdo dzsfilsy 2, ftiosdmrmBHJIS L Od3d Is dzts § fnd
ftedimikzh jes MotBBHA &3 [ @reengrMs letcal, BOD) ©% dzds
fsdzkyd dz" GedHteGej dzd dzO BGMdzse-Qy HIg ¢ dafis ERdz
Cdmazsls 2, Br dzs ¢ OL Odzts, Ylsts tsmdztso dzt
wodzw jIlsfqpw IstsdzmlsoOw CdhCO, fted L1 Issd3 o Cd
dzOB dzt H @ AAOP'sS.H OtewWw L stsdBz Mdedy O Ismw o j tesW
Hij2Mlsadw ECOLOdddZ » [ 9o Yjkku&y d 11 s.

16.1 jCIsd dz

I1s adddyd MEts2 MlstczC Iskztej f4JSlsddz wo
Msmisswh ddi3 §tej d Bz jIrds6 @AdsE tdts daty sHtsfdzd yd iy c
o fgUSCd ¢ shjHVifle sezdk sL dHd 7 MeawL 2.
Mdcodsj delstse o MlstckzClskzte] jSCIddzO dBsclzls
ZOf tcd d3j 6 tOddzesL O, Otc OB d @EamOrnsake € azE2DIYs L
RiMssydzd S sz f J CIsd dfQ “Weeddyisyj lsiigw , o "ofn € dzj Is 51
Jets MsHjtyOdzedj dBsyjls HsAatsHdI! BSSdZ]J Y.
1 Odesdz! hjj Csdzd yd Msots §jCIsddzO dzOn tsH (|
fls j df&ndressH. U. Et al., 2009. 1 d Mdsslstew  dzO s to yfds
fteOCIduiMéd ots oafmjnm kSCOdYr t©OMIs dd 2,
H dzw Jets ftesd hdzj dedetsets ff sdzlz yd ded v, 56t
o Otcd OB j dz' desfyls! 8 disdzj Ckzdzw todets? dGZOMMr d
O M smtse datsls d ts Bftg A ListsfodBPdzd® . ¢ jldzjdzOMmilstsw h j
HsMisy dzr 2 §jSIsddz f sdzeyOels dMm¢ dze ydlsj dz
ydlstczmMmser 7 W tcASals s o dzof( dei@talz G bztstor j W o dzw
ftocsdLotHMiso O MsCtso. wtsHjty Odedj f joA38 dz
sls Mkzat2 d&OMMr, o It o tcj BigW-30%ERDIIN & etQlfs ) L
1999. 1 €COvydifmlsej Odz' IsjtdzOIsdoe dzr = dMlistsydzd



48

sls MO~ Otedzts?2 Mo j ¢ dz' , 30 dzG s, f sHMtsdzdzlz » O
i ts d3j(SEsnornsale. etal., 201).

COOH

COOCH3

0
0"

H

B OH an

t Mz Gso lsstew s h 2 Mw M ¢ d3d dzls d3ts dzj

1l Oy des?2 R~ OLOSIjtedMisdes?2 ijSIsddzO wod
COtBBEMddz: dzr = Gtk dBilksddse i3 Mfdelstsd
sls 60 Hts 90%. 1 @& OpLddyjddgsemdsigy s dzdstisim® h
1 iJCIsddz Mt Mmilsjtfjdz ® I MlsjtedW¥ dS OyedM (hights dz
metoxy) , O Mt Mmilsj fjdz & 1 mildMdavingtox® (Fdachormizgk dz,
P. etal., 2003.

[Mdzeso dzr d3 Mo ts2Mlsotsds ff j C Is dhdaPtg ts B szOfE tisch d3
) fdh jots? d WOtedzOyjoalsdyj M s2 f totsdgr n
sBtcOL 9" 9 Ols! G J dzd . J sfmdesej 1 Istsets dzj
cdHicsWsBdz" | 9L OddtsH j 2 Mise dvw (Odkenful 2.G. egtalgzj ¢
199). 1 [ JSIsd@L lspls G jdzd M MOR- Ouditfdg Ctfd &
Gjdzj sBtcOL 59 Odzdw IstejBlzjls d2Odzdydw dJdodzse
COdBdzseo . [ HAOSCEB, dzfj oMmj € Olsd Mz j Ml dd
1 5COL Odzts, ylsts Hdzv 1 IstscMg® @jnaudots! HEE ak, RO0Y. -
[ jrOdedL 3 G jdzj sBtcOL s Odzdw™ f j SIsddzO f dzd
fts ftoeddeydf 2z ¢ W (Sriaasridsak? &@mlis208)d e - Ot OC Is j tod
HdizV'c @dzOIlstso .

1l ZOEsHOtY Moatsddy BECBSOHGjLdodzr d3 Mo ts

Missddssmisd  tlsmizlsmise ds& Iss¢ mMd ydesmisd
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Codzlstesdzdtclz j BBs?2 HEsMIsOaCd [ . [dz ditsy J Is
ddzlstc OdzOL Odz! dets?2 d o O¢ d dz0 dz/(Metsid G. A.tetfiglls DA d
Liu L. et al., 2007. ltod f J tootogjOdg' ddgfsdfls f J SIsddz o' My
L Oh dIsT sls ey YHJotej d3j dedetscts O3 SOB tsdzd L ¢
BOstcdyj. s0OC HtcOoddzs o totsdzd ISOCdma o N
o' MosBBYHjdd] CBIlter i dz2OyqddzOj Ismw Istsdz!
dlsted yo f4CIsddzO dzOyd dz0 J Is Hj GtcOHJtctso
B CtosW dzster . A jtod3j dalsOlsdo detsj tOL dztsy j dzd §
fted zOd&zd yd d d sdzts o COdzr ydw d z d34 dz' b
IMbsjtedwdsoydd -ffjcskdediglg)tc© 1(tgd idovsdiz §Lusdfy t
MtsH j oy Oh d A {4 ¢Isd dz, Jd Mis! sHddz dzgj HESTM

WdLdsdsedyiMSdrs bkfdassdw?d, ylsts sy jls
9" MotsBBYH,j dad & [ & . r dzv 3 dzd dizd L d tets 9 O dzd v
s0Cdj CsdifsL dydd Hs ] & dzdzdoljcdf | dats ot

cdHisCMdftets d dzdzj Isd dz yJ dzdz¥ dzts L Ez(Morris G.dhdet d «
al., 2010.

RAZstcOdzOL Odz! dzr 2 d 90cddzOdzr dz" 2 fkils(d
tcOMMdBZOIstcd o O sfipw COC Odz' IsjtedzOIsdo © dda j &
9 GGBdOYRHIZHEKB] jIs o MsC ks MmMisjtfj dz o OM¢C
fJteosets fsatsyHjddY ydtejr ¢§4yjde, ylst
ftosded C detso j ded ¥ Bsdzj € 2 dz [ (kui Lo etdh, RGP GatgeE2
etal., 2009.

[ ECSOHGjLdodzj FIsTfaz® fgliso zdAscsd3 L Oo d M
BOMMmr , eowLCtsMisd, d&j Misdetsets to1 d Wk ddEuiydt
L. etal., 2007;ThirawongN. 2008.

stesdzy dzj f smMtej HMNlse j dzdzs?2 HBMISOs Cd dsd
dr OBMtsteBYydr W EZHgHRsdlst tc€ tzflstsydz’ = € tsdzls
flsjd3 ddsekzls ftosdzd € Ols! o MmMdMmilsj dgdzr 2 Ctets
f Otc Oy dzdzt dzw todzr 2 Is tc Quddit secdfn to € O dz'f(GaOghef dixt
G. et al, 2010. ¢ 9 Iststc@gdton S. T., 2007 B ' dzts L {OHESQ Yyls ts
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HsB Qo dzj dzgdvw ¢ CONDEK Ut sCH dzf s G g-H MsB ¥ C
d 3% wOfmMeostetse §jSIsddz® fy dedL Cts2 fls ]
Mtsslse j IsMise j dzdzats) ftesdmrtsHdIs Hsfistse j todz
L dzj Clstedyd ME scts (THERY tc tBlstxfdajdgj dzd|yy &3 dzO 8 0 9
ftesdmMrHdls ko jdzdyjddy SCtdzyj dzstceOydd d3C
B BBtcOdzs?2 M 1 §fdlsj dzdOdz! dz" d&3gd € dzj Is€ Odzd)
f4¢lsddzO. J Codelstetsdz! dgs?2 Gtk tfJ, d30 dzdzd
Czj ssyde" 2 @ dBsdsdzs?2. [BO tIsdr 1 WWjClO
Cdzj stsydzr » CtsdzlsOCIstso .

[ OMmMseo iz twOMf tesMistcOdzj dede § j Slsd dzO o
dzj MlksOBddz detsfls: jets CBftsLdyd?2 fted =-to
Bsy J s L'daEidfigdedizy Ols' MW yjtejLr N jMmls: d3gj v
Au dAHK0 | Moty BwByjtejH!, 1l fwdosudls
HtsBOodzj dzgdd dtodetse COdz' ydvw. v OC s dL d3j
HifsdzdditedL Oydd ¢ IsdMeBis G)A.stalyzPIpd j €5 b B
Mststosdz , (OelladsitaiG.dgtfal, 200§ f ¢ OL O dzts, Yybsts Is
owLCtsfisd dzay odzdwjls dzO o' Mo smwtoH j #z@ff § [ ¢
fiClkddz dMisd LEzjlsmy C0OC MshlsOs &zOW Y@
tcOL dzd ydz' j (@Ahendzddgplte 2016;Xing P. et al., 2016;SahaN. R. et al.,
2016.

17.mdlssL Odz

md s sY Odzv § 151 s ragdal 2 mia © s dzd O di3q dztE fipssats
f tsdzk y Qpsbads j k) dzts ydzs g ®y j Is  dzd & ds @ P Is 5,16 1 B
e OMmY tctsmis tc Ofae dizeasengz'dg bs & &' dgzd ) O ~ O gz dzts
(Sinh V. R. et al, 200). mdIlsddz WwWodzw jlsfqpw wMmdesoe dz' &3
Cklsd ¢ zdzr cOC BB tcOL dz' - sO¢Cdn, CO¢ CtcO
Mlsj S 52 dzj Stslstster & adpegllisod muO S dR& d d& 0%
ftow Btsdzd dzj 2 dz" 2 ¢ sdisy tsdzd-kd)Hm s J Hofsdpibsemo § 4 9
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Gdzt CSLOBddzso " » JHddzdy, IsseHO C0O¢ ~dlstsi
N-OyJ isdialz ¢ s Kdgd wz@t al.,, 2003; Singla A. K. et al., 200). md s s
Mo jteydls sH@GRJEEEGEE@Y Y d Hoj Mot tSHdz |
COYHT 2 Mok sfztcderd20cisdg®icY & - Stesh j 2 H M
~nlstsL Odzy, Bdz dzj Mls fodzsydlsj dz dz@ 2 L Otew |
tcOL dzd ydz" d3d BGlsted yOlsj dz' dzs L O tf “spigd digle' ez f t
fsHe jtee Ols Mw " Jjdzdtetse Odzds M d tsdFdkizda Hastj Is
al., 1980; OnsoyenE. et al., 199Q. C Is th) o ts 2 fihlxfolstds LdAAEGs dz! H iz} Is
tcOL HJ dgj Mz vizdzts o

mdlstsL Odz Wo dzw jIsfpw MdzOB "™ df M dats sC@EFd| o) S
tcOMmMlso stedIsj d&zvmn. [ HAZOCEB, BGdz ttOMlseastedd3 o
pH<6, 5, Cwobtter j &sckls fjtejojMmlsd jeB G
W ts tc dBENH;" (Chandy T. et al.,, 1990Q. [Jdz 9" fOHOjIs o s
tcOMmiseo stcOrn ddzd 2ttsd d of L @d dgtss dzd O dzd ts dzO A3 d
Ld&zOyjpafv et sOCYy] dmMftsd Lkzels o COyJjm
sBteOB IsC d fidemsagdzAndre D dasal, 1999.

OH OH OH
O 0 0
HO §
Hém OHB%/’OHE,%DH
NH> NH NH,
. dn

t d Mz2EE Is tc iz ¢ AsdzlstO(SDhOR. etal., 2004)

stdBBMEYW] HESMiskzY dzr 2 ~nJIlssL Odz dtsy jIs B
tcOMmMlsotstc® d BB ZEsets ftesh CO. [ Gt dBtsdzj
3800 1 © Hts 2000 €1 0O d 3tsy JIs HKadsH.S.etg. 0Oy

1997. 10 W OtwdsOyjolsdud MSdag ¢ o 5@misdg ® K ¢fld3tf
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Mlsjfjd jcet HjOyjbdoduse Oddw, &Esdjskd

owL Ctsfls .
mdlstsL Odz sB ZOH O Is dzd L € 52 Ists ¢ iy d y dat
BJGBHJGteOHdlz | 3. S tetsd3d 1 Istse s tsB dzOH

cdysBddzdtelze ddsj Gedif BT Hdgj Misj tod dzj B3 ud M dd
ftotslsdo W L o j dadz’ o3, tcOdztsL Oy d o dzw 8 h ( d3, i tots
ddsdzssB ddzdL qtetseo Ols! W j to dgintas R. ethl, 3064 ' j| dZDdzjs
mMf s desmisd ¢ sSBtcOL 59 Odzd & f dzg dz€ d, Jd G
CQUunle ] Bdftdddjtcd® HAEY &Y¥eSCdma d Isa jt
MsLHOddY dzddzt L Oh dh O h R ¢ dzOM&key Ms tin et
al, 1989. [ j&B©Od dL ~SdktLOdRO &sckls -
dmsEzmMmilse j dzdets?2 § syd ydats ? dg ff digis 2 O dfff t6 s dzaf Yy @
o’ MC 2 to O Nmiji M.qMEBIOBES d

mdlstsL ©Odz tsB &zZOH O Is BzCBOHGjLJod d3 M

s dzj ¢ 2 dzv tedz’ d3zd md dzO d&3d ftodlswy jddVv, W s
oLOd®BEsH j2Msoadjd5 dBiyHE fodsydsjd duda
L OOy j dzdzts 2 MdzdL d Mists 2 fsojtendatsimls! b . ¢

sBtecOL Iz h da f esydz | oQ8iH HOOBH) dz' j L OftpavHL d
Bsdzy Sdzvtedz 2 9 J Mm; HsMIsOIsydzOY 6 dB S tsmls
BdzOesftedwismlsoze h dj toBiily . tRjetalj, @P4izd vs tees diy dzc
~nlstL Odz MftsmMse jdz tlsCtcr 9 Ols! f dztsls dz" | ¢
IsC Odzgv 7. (Charm@XxTsddgl., 200" dzs f s5C OL Odets, Wists
tcOMisostc® rdlssL MOPR (€ dzjClstEids ¢ a3y d -HeBBIO !
ftiesdMmMnBHdIS L dzOydIlsj dz' dzts j zd3d dzt N § dzd § I
Mesfteslsd dEER ded V" KOS Isdui M&d Hts 0. stsd
o J dzduyd dzdy Ctdzyd dzstceOydd d3OdzdzedIstsdzO o B
Lfdlsj dzd Oz dzr (3d HAEBIO®D @zidad v § tkf @) O dzdzts G 5
C Bdzlstets dz! dats 2 ctolzt f j, BOdzdssdz ftOCIsdy
Bsdesmdzs?2. [BO 1 Isdms {WWJjCIsO MoadHjlsj dz M
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Csdzls OC Ists o, HsMIsOktsydetsy dej Istsdz €5 HdzW
Bsdzj Cdz [ & .

J WOttd3Oyjolsdyd m¢ ts2 ftesd3’ M dzj dedetsyls d
COyj mMsej desmdlsjdzw fHtcd fHtwsdLotsHmlseaj IsC
COyjmMsej HjLdMsjcetcdtolkzeh jets 0Ocj dzls O, )
06 dzls O, o COyJj Mbo jH dzdets fi) dzbs flztz® s H &V M B 5
Hsf sdzdzd Isj dzt dgr 2 tOMmlsetstedIlsj dzz2 Hdzw ko j dzqd
dzj t©OMmlsoe tstcd dCHarltomS. B dial.,j200[). ¢

# OB B ©WOMY esMisteOdy dede” &3d fd Mlsj 3O d3d
wodwe lsfipw i3 ChedednW f e d3j dzv ¥ Isfpw  Hdzv  C B dzlste

OdzZsdBdBslsd € 59, Odzlsdcedyf jtelsj dzL d o dz" = 0]
ftoslsdososmMtf Odzd Isj dz' dzr 2 [ &, BJ d&z€ 59, 1 J
BSCtosMW jter Lo dzweEls of MotsBisSY HOIS! ditsdzj
9 dzj sB R tSH d BB 2 Ctsdzyj dzlstceOyd d, sO¢Cdd3 -8B

Stedj dsdetso OdzdzO" s jteOfdw. | dzv ¢ dzOMstets?
C 5B d dZOWdsdzd fdsy 6, SOCyj dBoydes d5j dgvls! Gt
o Ot! dqietso Ols! MCtesMmls! of MEHY BEH j BdWs.tsL X
fijtjCtejmlsdscets MhdoOddY jet &sdjSkzd
Ctsdzduj e ®Bzd sdoOdzj dzsdzgsets Odzd sdz®. G s

dzs B2 Cdmztslsdetsmls: 6,  tsSinE\g fRdzss 21, 2009). h 1 @
LWWJCldotlas@is® dzjot Otefilse j dzde" 7 dhstsdzj S zdz s
Bdetsy j Mlsots W OC Ikttt , cOo¢, 20t tod d3j to, i

Mtsslsdetsh jdadj [ u: fsdzdd3j e, SCwdeyj delstcOydw
BOd & SCdpyj delstcOydvy R f sdzd & te @ Rt tOsd fgstsizg
fted or MsC 2 Codzyd dzstcOydd ~dlstsL Odz 5B O

Mzsy degts OB SIsOIs! . Il " mMotsBBYHjdzd] dIsdzj €Lz
dBBdzts G d ~ WOCIststets o : Cedzd yJ mMlso ts [ &, W dL
HdMY J teind d OmMisesjstisn 7, § StisdMmMlsOdzdz" d HtEc. ), M
(Udd3 BdZO BB M j, Isj @3 d3J H dzj dzdzj J f totsd

oM sdstsc Ols j dz¢ dz' pHM%ety &3 =X3iph\dzRstal, 2009.
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18.0 OB d dzs ¢ O zOS Is O dz

¢ tcOB d dets G O dzB®Gsls QAzMIPG Ofctsfdzds o, 5B dzZOtclz ) ( ¢
Ctsdzdyj Mise j 1 tcfDiffds jtsdpdt@jjvidzjdh f tc d to g HABE' Is O B s dizff Is
f tod d3 dzvor IsiN@tc iz3OMG I d Hlicts d3r " dzj dzdets Mis dzv § 1P Gzt
tcOMmlsotsted dzr » as O&StsH | dfrae Mots2Ismots oftcjor |
HdMiPtglds dzdzts 2 tc OB silsT . 1 distel @sBO]. daty ™ deGsC Icigidzr 2
G OdzOC Is Odzgr ( 5d-86GI0)zOf Is @de'OB ( Wztft 1 | ) . ¢ to
ZOdetsdzi § tOMYf tetsMistcOdzj dz’ d dqd&dels MmEh j
MsMisQoadzw s Is hdtso z ¢ O&J HgRMIsf ¢ @ 1, Is BRI di
5O0CyJ cEdshj dj dd n, B.i&Ex)ildddsse jdadjfipl .j dzd
2003 OdonmazigP. et al., 1999. s Od3j H ' 0¢0ydd d OtOBd:
mMemMisQoadzw s Is L dzOydlsj dz dzgzs yOMmils! dnr Isesofes B
odHBe ddflse j deded yr MHjtey dIls Hts 35% ¢,
ftcsHEzydtetse Ols! BsdA] j Ho2j HHSE & O1C Od3g[ H YH tc.1,dz
ftosd3r " dzj dgdetse s  § sdzlz ygj ded w | ) B3d tc § )
LOf OHdzets?2 d H Ok tc i ris dcciddndaliptf learjxdiabzdritgy . (1 tsfdzj
o (tMimdd Btd hj dLeojMmMlsdzO ¢ tsH dzOL 9 Odzd j
fesdLtcOMISOjIs o Mdzso dzgsdz dzO Isj etedIststed d
ftotsd3" h dzj dede" &3 9o dH O3 dzd Mise j deded yr ds 9 g dzelzd
i Larix sibirica ( [ JHO9 JH]J O8O . .ted  J mdedz®  1219PA3
dzd s e j dzded y' Misld fdssdasa®dS5Atcd.] 1983)

[ OCtosdiBItsdz] CEdzO OtcOB et OzOC IsOdZO dL H
tcOL 9 j Iso dzj dzdzts | Mistetsj dzd j .d Is | dd@Qo dzOW J dzf jjfo
s Hddaj dede” = cdzd € 6( 8 W8z 3 OMp &€ & asy f-( Y 6 )c
idL Lejdz jo cOdzOSCIssLr d OtOBddatsL ', gL
FPosdzsor 7 Cdmdsls, o thmdtso dsd ¢ d* ¢ kit dzs ¢
O@BddzsL " ftedmizds Misidzts dsdzisDC Y jj 1 df JOFOL JteHs joFs@L
d Htc.), @88Bds" jddj Lo jdz jo cOdzOCIstsL ™ ¢
1/ 3 Lojdz jo OttOBddzetsL 2 A=k dlon®@WV it Gtftas
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fiHojHjoaO . )1C.sdd Mmmstsls,dzts?2 €z v O IsO¢y
(d3. ¢ ) Bsclzls o9 Otc! qteso Ols Mw COEC o L OadH
ftcJH] &ZOr BHdsets o9 dHO. dstsMisQo dBOC tcts dits dz
Sls kdpdzsjec 5 o' H | dzj daff Wd3stsdz $Himdz'e tf date biz) axQ fy fOr
Hitc. , ). 2@BEIsdtsh jdzadd cOdzOSCIssL dzr = d OttOB
dL Hted o J d dz' L Of OH dzts 2 dzd mise § dzdzed y- Iz ¢
zo j dzd uJ di g dg¥ wiizEzd dBOMM' [ jswee BH HasO 79. )Sy O
LisOdzs e k] s, BOYlde s dBBsdzj CZ2dzOr ¢4 dL L O
OtcOBddzsL " twWOMfsdzsy J dz@ O CtsdzyOn BBESO
Y brdgig s mMOn OtcdHdf FHaEMBPEO P, )(1 . d Hts. |,
HSH J toy Odzd j Lo jds JO Ccdzt Cktosdesots?2 € (d
df o j dzded y - dzj,L de@ud&j deswes" j dedzr 7 B OL
jotsyf j2ME 2, G ts tc dzts 2 d md e d tcfiplOmXE,) dids M
sBdZOtckzlf jHd jhHJOoO .)1. d Ht., 2003
gots2Mmlse O o 1 o5 RBdzesctsdz tftcejHj dzvels
BOCtesf@Esdz] Czdz. o RAgjls PtdQliNrtcjy HOdzdz" j 5 3t
dzd milse j dedzed Y- o j M BO ftotslsdoatstej ydor . r |
tcOL dzd ydz" @3d d3j ssH OB H O¥ Is toj LBzEEZjIS|OISE QL t

- S e =
t dimztesMd &3d yj MS s Mistctsj dddpgx siirica. A ts
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l j ey, Isdz mls ts dz! mMizh j Mise j dazdz" j tcOL dzd yc
BOC tetsd3ts dzy € &z dzr d 1 mMizh j Mise kv dsts yeadzts s y Jmdé'J to
Wtstedqgy HO@JHJO9O [.)1. d HEB., 2003

J fsdz L 1Issets MadHjlsjdz Mlseokze ls C Mk
otsHAdzZ » tOMifgmEetPH Jjrd | 1(. Y wtgdmlsr 20 @3 it
Meets?2 MEzrat?2 Mrfezyd?2 fotsh st Mt MdzOBT
o CEmMsds, Cwlsster 2 1 O(Kehy Ge0etdh, e dds © o tSH J

uvd ted3d ud ms oW d GdHtesdzdIlsd yj s OW mls
~n O OCIsjtddMiHd s Odg o s RBdzs G 5 B sftcj HJ dgwestd
dMmf sdz L s9 Odzdu'j. tc oo Ustisap@ dzg.. ) AL DT B dzets, yYlsts
dL Htoj o j Mdde d dzOlsj ydes?2 COdRjHd dzdMmlse J
ZzOctejoOdedd ftcd 105A u d oiB5OdztsdzddjL diisj jdestfs jlst
Hts 150A uw HtdosHdls ¢ Ekojdadyjdds (slsj
Mt Hdzv W misd ¢4 dz fsdd® edL Oydd |
o' MsCsisdzj C zdzw tedz" = WteOC yd?2, Yls ts fn
CBdzH j dzlM Oy d s dzdz" - ftesyy Mmse W tc dets 2 Y OHnJs eafs Hn
| JHtesdzdIsd yj ¢ Ow EmMlss?2 ydo tsfmls! Otc OB d dzts
L dOydlsj dz dets?2 fMisj ff j dzd j 3D g 6 DI eHeesisH jeg O fiyte.,
2003. ltced ty 1,3 cdHtesdzdL ftetslsj COjIs M L
100A wudediwe®&lsdyijmMSd LOSCOdydoOjlsmwy yj
3,8 d 4,5) dOyodkzs cdHtesdkdL O tlsdj yo, st
CJHtesddL EZzjIsMWi2 oylsj sz § Zl dztSMmls o’ MsC s
dzd € Ozt dzts dzdL € 52 oW L ®BEfipls d d3ste)dg Gefaifty thodsl
tcOMY tcj HJ dzj ded W , BdtstcOL dzOG O 4y Bsfpls dc / ok ¢ dzj t
~ntetsdzd y4 Mm< s2 Ists¢ md ydesmisd o HESL | 500
fsdzd MO~ OtedH CWO2dzsy ddalsj tej Mdz @GromamE. V.efy
a,199%;f jHo JHJO®O [.)1. d Ht., 2003

ANOtedROS B8Cddzj sdC O ¢ Ysmdzi §JjtostcOdz dat
JdLEyj 0. vOCxyJ da dLoj MlsdzO OB Mtsdzt Is dzOW
OB fMmMsteB ydd dL [ SU. { HdzOC 5, dL o j mls dzts,
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Cdh jydzgetsWapas@cs?2 Hts dzdL Ctsditsdzj C zdzw tedz”
ftsdzjLdzr » OdzO! tetsBdzg' = BOSCIjtod?2: (VEepWPretsB |
al., 1990;KaneoY. etal., 2000.

J 1 €My j tod d3d dzls O A dzO Y doe tslsdgr = B dz
fsdizor o j H]ddw dpaj didstedy eoedjlzHsjtedzd v Msfis O
sls 3, 8 HES 5, 46 -9d9d detiztbceizizIls v {f tefpadzy 68/ o )
CBdeyd desteOydw ¢4 SfwjHjdYimy o §juj
ftesdmMotsHdls ) §jtedsHisd fodkzor ojHjddw 3
(MRT) o f§jyjdd d §sYysSoOs 5,67 d 4,74 Hd
990 JH]ddgts?2 HESLT b)) BftejH jdzw jlsmw o
MesrtcOdzY j sfqw o  (Brochankzy .dxdiis 1894 Kahaoy . etal., 2000).

RL® j Misdzs, Ybsts  Hydhy @0y dets@y dzd mlse §
mowL T simMvigro MW j ud desyde" d3d OMdOdzse dzd € S tots
Mots2MmMlsots ISOC Y| dOCdYHs BT dzc { to M \yvd3ts d
o], HeMisSdeOjls fjuyjded B §sStelsOdz’ dats?
L OQlsr 9 Oj Isfmw GJj i Olstsydls &dids i tdfjHissjode dzdety cyty
ltedyddzO oL Oddi3sH j2Mmlsea dw OtcOB ddztsc OdzOC Is
L OC dzt yOls! Mw o orf MsCts?2 w©OL O jlso dzj dzdatsmis d
9 dedr dgdzsc tsyd mdzj dzdz" = ¢ sSdzgE v dz'- - (GCredEHBENS S L
etal, 1999. JodHEk btets, Ykt ¢ OO dde O] ls
GjfOtsydqlsOddd, ttd d@syjls Br'ls! dMftsd L tse
i J yJGimmanE. V. etal., 1999.

oL WodzWjlmw {§ito] ¢ tcOmdisd dd i sy dedfrfidssdg § ¢
dzd Mise j dzdzd y - cOLtcOBBISOdZO ftojBdBlsdyd ME O
tesisO sdzjLde' » BAdWJdHBBOCIjtoefh d ydz®ls &
Uj dztsoij € @1 e a'f ArGac s to ts d3§ sts@ts, 1 Istsls
sSBtcOL So®tdagdls C sy Jj f syj ydz' n Yy ddz n Cdmdztsis
dets tc 3O dz! dats 2  tc O B(isjsH 9 jsHojcO@zd L .BOy c o dizv w tiy+ , o2
cOmsotstedds' = HdjbdujmMSdr otdsStd, 04
Msr tcOdzj dzd J ) L HBtets o tsd3C dff t§ msiesdsisl d IStojtxix
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tc] Ctsd3d dzH 59 Ols! Mw ¢c0oO¢ dzzlsted yJ 9 Isd ¢ d dzd
JNdHdz] odets?2 HJJjIs]. g4 Cdzdddyj mMEés?2 Istsyts
ftoesHkCls; tjekdvtdyr 2 ftedjd3 jets Bsyils
stsdzr €8 yYdtejL oy oygucd 42 MlavdjC,Isr dzO
Cslstster j ) Mo s syjtej H! , f sdi3dsc O Is
WEdeS ydesdzdtetse Ols Btsdzj J dzOH j X dzts. 1 tod d3g
HsSBOaCd ¢ fdhJ ¥ FDAGRGH (REEBNsosR B.eta), @9).

O tcBOd dzts G OdzOC IsOdz R stetsh s Md3j P do O sfmw Mmts

o dzd w w 2O oCkMmtser j FOQupflsig ® O f tetsH 2%
1 Of Olsj dzlssea OdzO S B sLdydw ¢4 M Bsdsyds
fhd3j m(Mehansho H. et al., 2002. 1l 206 5H QAW HAdEndihtc ¢ d
MY smtse detigded. etdl | 2000 tsdz dEtsy JIs dMYf sdz! L 59 Ols/ |
fdhjoras ftesHEzCItse (2tecktcls, MtsCd, dzOf dl
sBBGON jdzdgr m BB dzj teOdz! dzf sd HEsB OO C OB (
COdz! ys[j*H dadig ded™ 3§ dzj L df § mpdideci®, O fi1j.dzjhdfO)
odlsORddORd (¢, &, D, @(JHOBafaPCH. pdISEGa
ftocsHEZCIsT weo dzw s Isfpw dimstsydzd S sd3 tcOMlso st
BdsHtMIskzYy dz@ = o dIs Od3d dzts ots nds Odird g 5 d3dzjo R jzdps
s sd3tf Oded j 2-1 doddddf dzdzr © dzdze Mo d3j Misdzets M R dzl
cOL tcOBBISOdZO Mjtedwy HtwosHEzSCItse, REHL PGP
BOtcC 52 OGfffé&s Ho JHjOo O . Nl dzO hHjt2. |, fn ILtO@d
feiBdtsbdud MEgBsRBY chlsOds -HBBUE S SBH&
BdSOSCIsdodzr a3 o tsdzts$ dzO kg . lted dMfsdz L so
fdlsOdzdwY otLddSCOjls HijWdydl dhjor s o tsdz
RMstsydzd S sz sOCdr otdzsCtsdz (BEHXHPIG HE 0 1© [ O
2003. 1 tcd HBBOoadzjdedd ¢4 & BwE2CJ ©dz Mizh jMm
ftod dzj L dzOydilsy dz! descd3 Mmdadd dedd 44 Codzdudf
Metslse J sMmise j dzdzts, By il dMftsd L s Olss Mw
ftod d3j da ded v Bald Gpo SYPHREZOB] ¢4 Wodzve lsmw

otsHy d ddLCOwW owLCtsMmls! Jets Cwdzyj dzlsted
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mMowLr™ 8 0ls! ydte d EHjty do Ols! o ZOG k dzOte
tcOMmMh dqtew jIs fjtemMf jSClsdeok dMmf sdz' L HojGudadjwH j jo
1 - d H¥}. ,] 200'3sOr d&O EOBSOISBLIZ ~ X d¢
oy Offels j dzd ydzr 2 @ ~dziB d Beofmwds J ftewded € d,
s6tcOded Yd ded ftodtesmMls© dZOMMT ydotsilsdzr =,
Zzdf sfteslsj JH SO ded L € =20 d f dztovisddgtsimls d fiytoH J 16
M smMeseMlsealzjls kd3j dz@ " jdzeds MBHJty OdzedVw MO
BsHjdzd MO- Otcdesets HJOB jIsO EkMlsOdztso dzj dzts
ydo tsilsdzr =, f sz yGeoh dms ftewdzedSd M 5% ¢y
ftotsH 2fftssw o ddzd L dzOydilsj dz' dzz¥ d dzd3lz dets dzts H Iz «
d BRzdetsH j ftej Mindd, of WoGedidesdd IGLUeOls d R{0td P dezt

dbtcOBddzsc OzOC IsOdz M smtsB j dz BBKGOL O 9
Bzyddesdz, yYlsts Br dzts f tesH j ZEnysis ddsfisth ©diztsL
BzyddzO di NJd dze2HC O Mo ddz (. ltcd MteOo d
dzj MCtsdz € dr B EIMPOALzGsfzsmas?2 ¢ dMhmdsisT |, ]
sORBOtcddzH © d ¢ , BN dzts f 5C OL Odzts, Yylsts ¢4
Mo s2 Mise tsd3. 1 O ddQwidlds j dzbs dztsts d3 H dzj dzdzj 2 M d3
G d&zOL O, Ykt dOtvHE M ddL Cts2 owLCtsilss &t
dzd yd ded v MddzHicsBO MEkz-atse ¢ dzOL O, H dzw
(BurgalassiS. etal., 2009, O IsO¢xJ Hdzv Is t©dzdzic S @ ts Bld
Mtcj HMIso .
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19 edydtetedL ddzso OW ¢ o fdzisls O

t dMzE Is tc iz CdsdzdePd tc tc d 4 off fgakzts lis™

1 Zdydtetedl B PO ~slsw d dagj Weodzwjlsmw
ofmj B dzj sBrtsHdd di3d Mot2Mlse Odzd H dzw d f
CrtsL® ddzO0 MdMisj d3d HEMisO8 &d W didse . Is drf Gzdzdasd
wog dzv ff ts @) ts ts i@ ds dzdh cizta g5 dzv ¢ 1€3ts wEAY dzts @lyeydrhizaglabra
L. d GlycyrrhizauralensisFischl tcd W j tcd3j dzlsOlsd o dztsd3 6 d H to't
fjtcjrtsHdls o ¢ daftylelic,tc | StislotRic OC ifMsH o j o O |
EW"HESdR WOokt®kOStsdsedyjmMSdn Mmots2fise: f tot
CjfObtsftetslsj CIlststcds o3, ftoeslsdo s OtcOL dIs
fioslsdosoatsmMf OdzdIsj dz' dz@r &3 d Hts. 1l s i tcd d3j
COyJ fidgfitsdfj dzlstseo Istc@o W dzm = YOF dzinls d §.t&dz e
2007 GraebinC. S. et al,, 2016. 1 dzO ¢ sHOEEPBW d W d dif lsdEd2C stz tc
My tshtyesde@3d tc f§g ® Qs O M M-z UQjlsdrezis H did@th) Is §DEghign A.

V. etal., 2012.

]l Oy dzs?2 tMise jcdddgdsilistctse | s Wodzw jlsfmw
dzd f sW d dz' dzr = BOdzstcOMiso stcd d3r n Bsdzj ¢ zdz
MOksOMMmMtsyd Olsts o, Isjd3 MO d3 L dzOydlsj dz' dz
Bsdzj Szdz o MotsBtsHdasd3 d Mo WL Odzdzts K3t 59 (fiz



































































































































































































































































































