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Hisfis®o € d, dzj sB R tsHJ i3 fMls Ctsdzij tco Oyd ™
fsdms O d BBk dets dzts ¢ d Ui @dzslig s o dyg' fplstaz™ &)
stc Odzf dzOdzls Oy d d , f sy dL dzj dedetsj dzOL dzOYJ

ftosHtsdzy O Is sfis©o Ols! Mmw dzOdB sdzj J
Is tc © dzf §f dzO delsdhsdRcGetfal , ( 200 1 ; 1 Odzj J 90O | . |
[.r., 2012; 1 8¢ 2tOdwW2 ; [ .f ¢d.deO M f) 20 anls . [ ,.
dzHYOj90 [.¢. d MsOels., 2014; uwOdz Isc

ltcjHMlsOodzjdzdj 8 ydfmdzj §Oydj dzstso
stec Odzts 9 Bsy dets § sdzzyd s 5 HOdzdz" d3 ¢
MsBoeals., 2011) JeizsbisdsdzOMlptiz] efttco d3.
fs btcOdmf zOdzlsOydd e Odetso dzj dhsyjls
dzd mls j§ ) dH Odzd W 2O bttOdmlf dzOdzlsOyd
stec OdzdL Oyd2. 1 diiMmlsy f Isjd3g, vydimdzs
IstcOdzemy dzOdzls Oy d dj dz! alzts?2 L dz®sd I j dzq dzd d3d
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IsStcOdzlf dzOdzls Oyd sdzdzts?2 OCIsdo detsmiss 8 d yc
fslstej Bdetsmis! o IStcOdzmtf dzOdzsOydd stcc Odzts:
SydodrHde &3 fted MOodzs dedd udmdzO § Oyd.
IstcOdzlf dzOdzls Odd ¢ azOH gfdaPdiz? dz@ = dzd MlsOr
d uydmdzjy dgdztsylsd dzOfMmj dzj dedw . [ j Odzr dzOW {f t
o t(tMmhdd MmMsmMsOeodvjls © etH 11007 .
zjcCdgsdsy j(uw. 1. ) MsOels., 2013

[Islststey § dzd § O dzdzts Is tc Ozt dz® zls AO® i Jotts
sjyddedjy fHitcosets cEtHO thmdzy bteOdhi d&
SMdztso desd3 scteOded Yj dz d dsdsz detsmizf toj mid J 2
ddz¥ j € yd tsdzdzr R sMmdztsy dzj dzd 2, cdf jtelsj daL «
LdzsC Oyd Mise j dzdzr = s (MR jdsadd ) ©® D@ € dzidzxs f
Is tc © dzfy if dzO dzlsl® lsdal., (2008 Bmedberd. tajfj, 2005;HuntS.A. et

al. , 2 MBEso S d2 5.1 . s g ripisals . 5 .2/10.1 1d
1 OtcBlzr Olslsd s. [sslsffddpPs@o ls.1 .2 1 IsOo ls. |,
1t HOBEEMPROYJ 92 .71 . d MmMOoels. (

sdztsy dzgj dzd W &3 § sdzj s jteOydsdedese s ff j toc
stelsssf duj MS ks keOdnf ZOodsOyds M tH yC
sty j &z ktOdhnf ZOksOko (11, 3%), M
Ved ud dzOd3d fd3j teldnd] fes'ddad ME dptg 2 deth) dzts ¥ dzj dzq
jesydes?2 Owlsjtdd, sflster 2 §O0dSt] Olsd Lk
tcOLoadoah d2Mmw i tod ZOtelzh jdzedd ted ¥ d dBO
ZzOtelzh jdzdj tedlsd3O®O MmjtcHYyO.

codzvwim! fHtoswody dzdj dstcc Oftlzd b B®2 H 15 26 ¢
kY jtetsHdz A Cdzj sts€C, 6jOCydw Sl
oty Hj dgdzs 6 15, Cdzj ssydegsets  Odesdlsj dz
d BBz dzdztsc s tslso jlsO. JrHjdzvels fe jton tsfls
sllsstey jdzdj, Bttt ¢LEkseadyid]sisssis
fiosWodvsh jjimMw o0MCkdsyOld,j?2 IstOdmnt d
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Otelsjted? it MO Jddzsets MJteHYO (zJ BOE
vs. 4. d mMsOels., 2014) .

[Mlstej2h jj tllststey j ded J d3ts dzdzd § dzts fy
ftoj H] dZOZ C deg MIIHakzzIs § sMdzj IstcOdzmy dzO dzls C
Iswy j dzf o3 dzd Ctetslsqdyd M< d o3 o OMC Edzd Is s a3,
fjted MO J dzdetse 5 Stec OdzO. [ Mistej2h ji Blsist
mMr otstetsIs € j tejydgfdjdzs© o MsCdn Ztctso
ftotslsd o =pdzlsdf@ jffdg toj MOy J dede" 7 S dzj Is€C On .
or LT 9o90jls dqizszdesS s dzj SMdetsj (sdfy O W J
MsmikzH Or btOdkhf ZzZOdzlsOIsSO ( Cl emmensen T.
Sehgal S. et al., 2015).

I Mstetsy Bislststey J ded 5 odzdaiats dzy @Y tsMY d3tsy
sls dzj MSC tsdz' € dn H dzd 2 H S B MW yj o 1
nOtOCIsjtedLizjIsmw dej StetsL sz Cdzj ss¢ d
shistctsdz lsilststey § dzd d EyOmlse ¥ Is co¢ G
By ~ Oded g BBOC(d dz & . 5. d. mMedkk,, ¢BGI A
Hyftsdedtelze Ispw ) a3d dz€ d - mMsmikzHu OA Is tc O C
o OMCzddls, ojHkMNd2 ¢ dhidduimcédd diL
slslststey J dzd J ~nOcOCIsjtedL z]j Ismw dzi CtetsL s
dzd BY sy dIs Otc dzts 2 d de¥ d dz'dlsiess@y d ¢ 21 . Is(QepIz jnis.
sfdmr o0 ls Mz yo?2 sMistece s BGlslsstey j dzd
Msftcsotsy HOoah d2Mw yYJjtojHsoOdzed j &3 EZyOMmls!
COHdBBIdBYdIstse B ZE YOt d3 S OteH d
WEBCEMOR dzj StesL s € OtcH d BlsRddeydits sa ', tc @
dqdzW d dz' IstceOydj 2 dJdzlsj emisy ydw O dzgtzdzty dztP G dz e
MtsOo Is. (2006) ©® bjuyjdedy JjtotsGts GtsSH
Cdzy ssydetsy tslslststey J dd o wQ ad af @ jdsfisw . 2 2

18 HOdzdz" i3 dzdIsj cOIslzter | 4 9 Yotc p iy @ jndia
MdtHyjd3 dd3j ¥ ls BSHddz ddzd BBdzZj fdL BHI
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sduddedd 1 &JMwyo ¢(smdj IteOdmy dzOdls Oy
Msslse jIsMilse jdedzats 60% § Oydj dalstso i Jtcd dz
sMistcts @ s slslststey j dzad v (zzdzPRsEB] 1 . BIslS
fjtei MOy ddese s MjtHYyod MisO]lsmw tsH dzd
9"y do O] idsMmlis fsmdzy IstcOdeMt dzOdzelsOyd?2 f
fsdm¢ dzso ' A dzj ¢ Otefmilso j dzdz" n Mtej HMils o
d BBz dtsmizf tej MMdo dzs?2 Isj 6O dqo0bzEzfz0LtEg t
2006: sttedkjtt ¢.c. d MsOels., 2008:; 2z

mtetsded 4 M 54 slslststey j dzd J d dzd o Of
ZzOB dz¥ HOj Isfqw o dOdetsdz h jd&s Stsdzdyj Milsoe j
ftescte] Mdtelzs M jj Ekrakuh jddj i3y gezqiieddiz

(Schmaus®.etal. , 2008; 10rOtjody 1.[., 200
T. et al,, 2015)C Ists [z dzd € O dz' oG o Byf@® 2z " j ¢ &
hd dzH te s GO, - OtcOCIsjtcdL 2z h j gtsipw H d

Bdztsy § Miso § dede” B BYOCORKR cHHFhiey dBlsEY
tcjLiEzdz sOtsd yjets wodw jlsfmw dzOtcOMmilsOs h
st Odef dZOdzls Ol O i, d " Y @Y ulir silsgfdp toj 3 H.
(Hollenberg S. M. et al |, 2001) . ] dZzOMmlsswh j j

IsStcOdzyf dzZOdzls OIs© HIW,G4lesMis ez B dHy dzlktse ,
d & 4mf7zfigew 10 dzj Is TifeRdgidgyof ¢ Iptacr@tgupl] (

Societyfor HeartandLung Transplantation2%th annualreport, 2012).

ZzjoyjdSts [.1. d MmsOels. (2011) ¢
B J togadgp Mis’ ® fteslsi ddzO fodzQL d3"y d dipC fy = HE d¢
Bj Ok etslsj qdzOLr, OSCIkdodtlks h j2 d daf

yOflse zs h j 2 ) f Olstse jdzgj L § Ol j esMC dzj
fjtej MOy J dzdese s MmjteH yO. 1 s HOdzdz' 33 O
ted ydy dj delisee Mg e @dzj dzdz' § Mtestd ¢ sMmdzj
I sdzjLdz? CtstosdzOtcdz = Otclsjted?2 fjtoj MOY J
E 23 tjydfdjdasse MjtHYyO. tjLEzdz sOIst



16

tot¢ o hy . wijydydjdedsse M BfSdzjLd
it MOy pdd tHyo d daj St zdtelzjls M
ftoesh jHh jets f tsMmdzj Istc Odzfnf dzOdzls Oy d M t
tcOMY totsflstc Odaj dedzts Mls d f stcOy § dad W Cotetsc
(zJoyjdeSts [.1. d MsBOels., 2011).

] BHdydzOw o' ydo O] dissMmis! o ©fdafz jf dz@stadsC
MdteHyYyoO® B8 HOdzdzr d@3 [ MbweseaMEtseats 5. 1. (
CfdLBHT ®hstcsets tllsttey j dzdW IstcOdzmtf dzO«
sdudddd 12 dBIMYyje Y§oMmdz Glsslssy dy,
71, 4% MmMdkzEyoj o or wodzwitlzd ¢ 3B @ dJ dgls
fcsmMislstcOdzmlf dzOdzls Oyd sdedetsds  jted SH | 1 O™
cdfjwisjdt dd d HdgMWEdS ydd Mmddizmdsets
1 dzj CtesC OtcHdMisd BBz dzv yd d, IsOC % J dzJ
edmM& O Mmdadd ded™ o' 3 do Of wizdads dff ptc jsfh A Caf

1 wisddzj Isdzvw o7 ydo O di3sMmils! E § Oydj dzls
MidteHyoO d fodzzyoshdrn Ites?2 dz®¥ d dzd3lz dzts |
6070% (Hosenpud J. D. et al ., 199&; ]
al. , 2015) . 1 Glstsydej g Msddfw ddisdBzdesmiz t
SCOL" 908 Is dzgj GOIsdodetsy odzdwdedy dO (ot
L dzOyd &3" &3d f§ tsetsyds &d HJ2Mbsodw B Wo dw
dzso stsBtcOL 59 Odzd 2, tdmMS ddaW j Cydsdade 7t
Hd OB J Is, I @@ j tcdeQ@fdf j tols s dzd W, dzj o to s dzfs ¢
sMmisj sf stetsL, odzdwddd dO toj JtoetsHEzSC Isd o dat
2014).

1 sdzt dz" |, f4ted daj Mh d J Istc Odzm{§ dzO dzls O
fmdrtsdsedud ME¢s2, Wwdrdudmis2 4 Msydo
2O jdpdui d GJtesWddzO0CIsdSlkz HiftejMmimde dzr -
cOLodIsdy HIMydy dzddzdtetse Odzdetsmisd o Mmtss.
s ftcdj Bz dzj € OtefMmliso j dzdz" n Mtcj HMIso
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MisdBzdzdteso Odedd MOBsMisswilsj dz! desmilsd d
fn ts © 2043).,

vOCddy sBKOL A, BGHd2 dL d&OdsBtsdzj j
stcOdzt dzZOdzls Oydd fd tcHyo Bsy des Mydls Ol
c o dzw w fpp! sHddd dL O tcOo dzj dad 2 tcj G j (
ddey § dzgj ed W Bsy s tej" dls! §tetss dzj dizO Lforfdk
Cdzj ssydz n d CzB@BstcOdz! dz' A tej OCyd?2 t
dZzOL dzO0yj dzed v d BB3lz dzts ) ETvier O RR0ABUIphyISY s O ff
etal., 2012).

1.2 vSCOdzjoOW ddgjddedtcdw COC §jteMmy ]
MsLHOdd® dMSEMMmise jdade" 7 tstcc Odzts o

v C Odzjdod®yWj dzj tod W 1 Ists tSHddats (L dzO
3 Hd yd dzr , Coltotsj Bsyjls MisOls! Odz'
f OydJ dzlstso , dzlzy H O h R Mw ) sStc G O dzdzts 2

ddzy jdzaj edd L OCdzt yojlsmw o otfMmmisOdasse dzj c
Stccd Odfttpdzsif + ¢ BdtsdmMCEzmMmilse j dedzr = € tsdzfls te
fMdzj Hizs " j St sdzj dzlst 1., (2608;xAtla &A., 2005, K .
g4joOMmMls: wdgse 1. R. d fMsOels., 2011):

CazjlsSd, MismMtBdy | WstktRdiese Ol Yz
BOIlsted S f;

fsHAtHWH 2 BdtsHzeg@is g tizlz | d3( 230 1Is to
st Odzt dzOdzls Oydd € dzj sts¢;

BdtsOCIsdo dz j Bsdzi € &z dzr (ydlss¢ ddz ,
sCOL" 908 Is BdtsMmMsdBzdzdtezes h jj HJj2MIlsadj

] tceOLodIlsd(d mMse toj d3j dedzts 2 IsC Odzd 9 52
O cOQo dzj dzd j &3 Wodzv jIsmw YtsdmME Bdddey
f tod d3j dzj ded J§ Cslsste’ R fsLotsdzddzts BT tc
dzBzdtsdzsedyj MSdd ftosedzd @3 IstcOdzmt dzO dzk
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[ ObwdSm , dn{ sEpos2) df'dgy jedz) lssd@ , HJjcC
(6joOmls: wdzgse 1. R. d mMBsBO9ls., 2014):

d i3 dzO dzls T dL cdzjydL dzgd M sMtse dz" - €
O ted d3j o, BItsC dZOf Odz" fMyj tcH YO;

fdmisj &, Mshisswhdj dL BdtshisOsdd
BOLtd MO, NdLde) HYWIs] dzddz nls ¢ Oftdy atf gzts o
Okzlstsdzsed ydzr = ddzd Odzdztse j dzdz" = S dzj SB8C ¢

s Ottt Ofr ¢coO¢ Bzt dyd MSd4 ., IsO¢
osMmMftesdL otsH ] Is! MstczC skztokz dzOls d o dzts 2
ftstsise j Ismiselzs M d &3 wdrdud m&daid, ~ d d3c
M2 Mise OB H dzw sBd MY J yd ded W C dzj Is tsyda
Istej mn 3 todzts?2 MistekzCIskzter ftcd L OMJoOdedd
Bsedzd B' f§tedy dls! mBonfilaioR. W alzQelkEi® Wd d
L. etal., 2013; Gilpin S. E. et al., 2014ee K. M. etal., 2015).

[ dzw ML HOdzd W Bdtsdztsecdyuyd M¢dn
Hy Yyd dzdzs dzw ted L Jtctso Ols dzOlIs d o dz' j tstc G C
dzj d B33z dzdzts € s A3t j Is j dzls dz" d3d . l tesyg M H -
ZOyj dzj dz dzO0O M teOdzj dzdjJ Bdts~dhdyd MEtsa
SO¢CY 4 dEPrRzdmg s2Mlse MsatcOdzdo M j csmw
s lsd &30 dz' dzts(BadylakeSsk, d2(007; Wainwright J. M. et al., 2009;
Hoshiba T. et al., 201®BadylakS. F. etal., 2011;Gilbert T W. 2012) .
M 1Isdds IstejBlzjlsMw ©OL cOBsds CO] dj dedzis dpvsic

) dzO z ydzr n tcOB tslsOR L O f sfmdzj H o
Hd yd dzazs dzw e L Jtetseo Odzde” | BtecOdz' , SOCdJ
fsfris¢Cd dn stelsslstsf d yj M¢ s2 Is tc © dzf f dzO
(Macchiarini et al., 2008; Ott et al., 2008; @ttal., 2010Peterseret al., 2010;
Nakayamaet al.,, 2011; SotoGutierrezet al., 2011;) z &z02 5. o . (
2014).
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] BHRA BH ¢ Hy Yyd dzdze dzw tedL Oyd d ydJd dzr o
Btsdz' hsds B j d3j tcOB tsIsT Clstster 2 BT
Czdddyd MCdrls@EmzSC BGo Hj ©3d dzj tOdzd L 59 O
dm¢ emmilse § dzdzOW C 5y O, Btsfteslsj LT ¢ dzOf
BJMCdzj ssyde" §j BddZsecdu Méd] ~rdtlkztce d yl
2011;s 2O j J O 1 . R . d mMsOels. , 201 2; t
1 OMmMtcj Hd dzese ¢ . H . d mMtsOels. , 2014) .
B zzdsdtso § Oydj dzlstso , Bzsetsy dL e j Mmisd
Bddzsedyd M dr Mot2MmMlso On COEOMtse {t
StceOdzdL BZO d20O 99 jHjded] (HGSBHE B EOKT
L dzOdzd 2 , ) zOmlstswh jj o tcj d3w J Mis:
HJj Yyd dzdz¢ dzw ted L Oydd yJj dz' dzg@ = tstec Odztso , ¢
stcOQdemdzv yde 1 Isdrm L dzOdzd 2 .

[ 4 Yd dzdzt dzv-te isO s s § sdzzyd dedw B d t
Cslsste” 2 dzOf tc O dzj ds s@0O Mz HiPd2jtig@Xfdz] dz¢ dz i3
BOBLd MO d IIstej -~ d3d tc dztBdglak S.Adsat, 2011 Mang S|
B. et al., 2012; Hrebikova H. et al., 2013).

A j dz HJj Yyd dzdz¢ dzw ted L Oyd d dLsdzv ydw
BOBKdEMO 1COdZd BJL COCdev dzfelzy tw@ists
fsdzdetsy EHOdzj dzedj & diipillser qtdats 2606; G@pe jetcad],©
2011) . ] &ZoOMmistswh jj otejd3w 1 Ists ftcj HM
dzte Bs2 ftesyj MM, Colstter 2 tOLtkzh Ojls ¢ dzj

1 OCIsdyd MEts?2 YO fyd dyCedazvwdgelsimwiz H O dzj d
BOIs j ted OdzO, MeodJHJdedy € dB3d dzd dzz sz ts |
Br dzd ftojHdzsy jdzr Bl jCIsdoder J Ctedlsj tedc

1. slsmizlsmMisedj WwHJjte ftoed tCtcOh o O
Wz st ts W ts tei[d®) df d4ad, fistzdg] dzH s dzO) DAPI ;

2. SCtdzdyd mlse j dzdetsy MmMtsHjtey Odzedy 711 s
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3. MHjtyOdzdj WttOcd3j dzlstseo 1 s w©OL G
al., 2011).

Clsd Ctedilsj tod d desmwils W j dztsd3j desdzts G
sftcj HJ dzj dzr ZzO thmdsse | wWIdasdss dz§ Bz @S d
Cdh jyded ¢ O d BsUJ 0BG feLr v,
sC Odzy M j ydwWw dydesddsz toj d3tsH j dzd tetso Odzed ¢ Is
fsLHd] tcOBTSIST fsmMisOoaddzd +Isd Ctedlsj
L WW g Clsd o dats Hj yd dzdze dzw ted L d tc s DE@EaRdizts 5 d Usd
tcjLEzdz sOIsT f shdzj d d&3f dzOdzls ©Oyd d i tcd
Hd yd dzdz® dzw ted L  tets o Qkimda risf dstC Odzl o5 20 1 2
Ctedlsjtedd HOEIS dilzse s §tsdzj L dets?2 ( daW Steds
sftejHjdwels dzdh Hy dzgz € dzj Oted LY@y d sls & ©X
Ctedljtedd dmysd? Lkl 1s © S0Oujfmbej
odzgzlsted C dzj Istsydzr = ddzd 3] 3B te O dzdz" = d3tsdzj ¢
M Ists?2 4 L WW¥JCIsHYW. aéxalm2012y. ( Gi | ber t

1 Odzd yd ® [ 1 s ZHjdzj dgts Btsdz' h 5§ o dzd
Hy yd dzaz® dzv ted L qtetso Odede” § IsC Oded ¢ tsdzlizyg de
d Mls: s OMmjddy, Ykt 110 11 s -tegapdifls J B2
(Zheng et al ., 2005) . v A3 dzd a3 dz
Ctodsf tsdgj dzlsT wodzwe sfpw  Odzlsd ¢ j dzQd3dts B d2A=HISC
oL sy desMmis+ 8 Jdzdyddtetse Ols d dizdzlz dzdzts |
(Cooper et al ., 1993; Gal i | i+ fedtls 54 Is
MsrtcOdzj dzdjy Cdzj stsydzr = Odzsdej detse o L
dMmMmdzj H 50 Odadz" o3

[ iSdzjlssydets] 6620 pldzs® dzf MB k2 Mtsj H(
mMemissdls dL otsdzsSCtsdz d OdsteW dzsets 9 4 f
HyWliIsj dz' dzsfilsd Cdzj sts¢€ 1 Ists? Is ¢ Odzd , o
dbterdlsj CSIssdzd $ O d MsmMlsOo odzj C dzj ssyYdztsc t
dzed C Odzr dz" d3d Is 8 gk ryif dzeizO dz' dzts fyIs ! 1 Ists?
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fMlstezCsktc® d MtflsOs SOYHBEE Sdlts]lsc
sfls Oy sfw  dzj L d3j dedz” o5 BenardNOP étdaly,1883T o

Exposito J.Y. et al. , 1992) . Clsts MitsmseMmMlsea ze Is
BOIstcg R g r odHBO Yydotslsdgr = dzaj 97" L' 90O,
Hiczedn . 1 6d ftcOo ddz dgtsdz bkHOdzj dzd d ¢

9" L' 908l d d3d3iz dzdzts | slslststey j dzd J BJL
BZ3OIsted € MO, i sdzlz yJ dedz” 2 COtcC O disy J Is
Md ¢ dzOdzts o o Onss'H | EfgldanlstczCIsdo desdzlz  toj df
i sfdzj fsotc YHJ dzad W . "stdzistclzC Isd o dats |
COtCOm dL odzj Cdzj ssydesets BOLdE MO M
mMtsslse jIsMmilse zs h j 2 Is € Odzd ) d&z3d Mls j d d&3ff
tcz B Y ts o ts Badgl&dk8Fizd007).

1 OdBtsdzj § dL zyd dzg o dzj C dzj stsydz J d3 ¢
Bsyd o sc s § zWanaright D.X, 4995 Dejardin L.M. et al., 2001;
MacLeodT.M. etal., 2004;Gilbert T.W. etal., 2007;Gilbert T.W et al., 2008).
vJtedsddz " SCdemlstelzS Isd o dzts g tcj d3sH j dzd tets ®
B3OIsted € ) O d3, fsdzzyd dzdzr &3 dL Y sHMmMdzdL d Ml
mModdz d d dBOIttdE MO Wdtsyjoeosets kL' tow,
Pdzd COdzr dz" 3 MtejHd BB h st djslskswdptc
BOIsted MO 5 dzj € Slststc Bzl tc oy dan dziz s dide d g «
Mistets§ dzd ¢ Is s dz& d d3 d3d d3B tc O dzO d3, C s
Hd yd dzdze dzv ted L dtets o O dz' M dmf sdz L s Odzd §
Isd ud ded § dzj MC sdz CHWN. yeifmtsal .(,Gi 2 QBB ]} 0
tcjLlzdz sOIsj L Istsc s ftesyj MmO sfils O
Clzd S tsL Od3d dzts 6 dzd € O dz d Btsdz' h 5§ ¢ sdzd y
SHAdZOY HT dL eslstse dzj dadz” d3d d d d3tf dzOdzls d
Hj GcOHJtelz® Is, O ftsHkzCIsT dn BtSHJ G tc
OCIsdotdgsmisio € dzs yOs M j 2 BOCIjtedsmilsOIsd
nd BslsOCMdME d B d&zOH O¢ Is d3d Is & et pldRROd f
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[ dzv HJjyj dzdze dzvtedL Oydd Btsdzt h Jdzfmlse O
dzj sBrBHd ' CEBBtOLHEB Btsdzjj] Mdzsyde j 1 tot
d difzdzdz" 2 tslse jls dzO0 i3 zOdzlsOyde § tsdzlzn
fsHicsBdetse s dL zyy dedw .

] HEC dzOH J Daly d MmMtsOels. (2012) t
fs8C0OL Odzets, ylsts dzPphglstygeg d jo s Qrglzlizis y dzis | dzC
ots odz] Cdzj stsydesdz BROIlsftgid CCIRYSE, S ddiddz  YsdiApe
Il zHnEhd] dimMmdzi HBo Odzed™w HBd dzr tOMh dted
f ¢ 0L Ols! ZOMme sdz! € 5 -Omiis iy sl deasdzt® dzdg' d
EHOdvVE Isfmw, d ¢0¢djJ f sfmdzj HMlsadw 1 Isd
d di3f dzOdzls Oy d & H dzw EOBh d§sded B3O dzdz®" O
Hj Yyd dzdzs dzw ted L Oydd IsC Odzj 2 .

t OLddyds § ~rdBduimédy ojhjMmlseO B
M s detsMisd H J yJ dzdzs dzv teefal., @A E SyOdsO. et BL.G O
2014) . Clsd ojhjMmlsea® Br ydzs or B dtc OB Is
d3J d3B tc O dzr Cdzj sts¢ d ZHOdzv s Cdzj stsydz
f4dted Bi"doOddd ddzd itz dd tIsda ojh]

T Hjdvels dzgj MCBdzr S5 BMdesodz" = € Olsj
tcOMmise sted Isj dzd , Cdmdzr § d " jod@2h)lgdetsds’ tc @ f(
TW. etal., 2006).s 02 dzj tWWjHSB ftoslsSsd HJYJ
stsdz €8 O tSHddz ~dBJyYUd M¢d2 O©cjdas, d
H dzw Isdisj degBte O dzdz' - o dzgj Cdzj Istsydz n O Is tc ( ¢
stsdzC sets S dh jydzedsc O dqdzd dBsyjoesets fkzor
ftcOBddz Btsdzj | ftoj HY sylsdlsj dz' dats 2 W dzw
~dBdyimMecdnas ojhjifmlse fEkIsjdz CtetslsECdr Y
LAWW ] SIsdodzsmisd COYHBEB ~nddBduyud MEBSEets ¢
o toj d3j dzd , 9 bjyjdd] SCtbtteset Is¢ Odz
o fj j M(OWetal., 2008).
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]l Oy dzr dis O jSIssds fted dMmf tsdz’ L s9 Odzd d
ot otcjdBW HJyjddz dzvtcdL Oydd IsCOdzd vwod

Csdzdyj Mo © fsmdzy ftsyjHEZEG" . [ BHJ yd dz
or MsC 5] MesHMBy s Ktod jdz§ OWJr HE Sdzy j dzls
Reynolds, 1974; Krej¢ 2007) . vsO0Cdd3 tsBtOL 503, :

fsdzdesj] EZHOdzj dzdj. mtslsw Br dzs o' S OL O«
ftosd3" 9o Odzedw M dMmfsdz'-L &6 Odzdizjjdiz' & @ ¢ Is ts di(
HtSH ] yd @gdzdz®lstcdw © HJj yd dzdzt dzw tedL dtets o |
2008).

[ Mdzd ~dBIUIMEdy ojhjMmlseO BEHEIL
9dej S dzj stsydzr 2 BOtd ¢ M, BkHEI fftejHjd
6 yj dzdzs dzwtedL Oydd d foshmdjHizs " jA 5dd
mMkh jmMselzjls dzg sBrsHdBsMIs: Htetso jHj dedW
sB dzOtclzy d Is fticdMmMizlsmilse dj ~dBdui MSdnr &
fteslstsC sdzj , ftoj Hf sylsdlsj dz' dzts o € sdzd yd
BB IsSBHT Hj Yyd dzdzs dzw ted L Oydd  dzeHesw) dzd dzls
cOL OB BIsOdzr dzO thdzse j MdMmisj BOIST yd MS c
hqtesCddy M j Slstetsdz tsyj dets € .

10 MjetsHdWh dzd?2 Hjdz? o Btsdz " ddgmlse j
dzj sBrtSHdd@s ftej H | dzj dzd § LWWJCIlsdoe datsfl
OBLHj2MIsoadwe HIGAs j dzg@l§ Al tsdz" | BJd¢d d
f4tej MOYjdede" 2 BBOIsted . RA3J § v Y]
MtcOo dzd © O dzd My B dzajMEsdz ¢t ftoslstsC tsdzts
o Cdzt yos s BBdzr s Ctdzdyj mMsets t0OL dzd yd
sftejH] zdsCOgezfe tled JL ded r . s sdzlstots dzd te Iz
tcOL dzd ydz' n sdff so IsC Odzd 2 L d&zZO0ydlsj dz' dz
Hy yd dzdzt dzw ted L Oydd tstcdT@dz2082).d Is€ Odzj 2 ( (
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1.3 wot2flsoa® Bdtsdksedyuj MSda S Ots Of
ddey j dzj tod d

RN sdz! L 2j &g 2 o d S dzjsl§ ©Owulzizte IS 2 d o
BiNHIdMyYdYy dzd dzOtcdzr 2 Y SHRBH d&OYfteOo dzj dz
dZsor n BOGERBYISLJyddder = BBOIsj ted Odzts o
WEdzCyd?2 GlHjd d'nr 15$0dyg 2 ddzd Gtcc Odzs
ddzd IS Odz d &R dzOdzls d ek § I tc Qasde(tssj hdzf[m  dd3¢
Ctlstster dMf sdz L s Isfpw o  fsayjj s Ofgdd af O c
sCOdzjLOBR hOshdj df zOdzlsOls’ HBdzy dz ¢
BdBHjCteOHOYdd d tBdEOHOI! MfjShktetsd MM
ftesHESIST HjcteOHOYdd  d308s’j ls'd O s € fiaf Y
CodzlstezS ydW Hisdy 0 MshtOdvils! W stdhgk
fste, fC0O detso OV sls ¥QdizO tote aif) dpdsLj B3Q B dzC
dzfj otMmMMmMlsOdeso dlsw. stetsdzy Ibiets, dBOIs] te
Cdzilstez S ydd, dzj HsEdoiglalz 3B Iis'dz i dsaits diz dz
esfls CdzjlssC d GweOdkdL Oygds jhmytcy f LE DK
or atsHdIls! dL Ltsdzr otsLH]j2MsoadwY ftsHEZECI
2012; Vinci M. C. et al., 2013).

[ Olsted ¢ fyr H dzw BdsdMS ERBEDS degeted L |
Blzs e W EdzS yd sdzOcz! datsfyls? 8,  &3j 2 Odzd uj MS s
HisflsOltsydets?2 Hdzw Sdtekzteedyuyj MSde &Odzd
Bj S sotsd3 Cdzj ssydetsdy Lktetse dzgv - ; fi)
ftesddW jteOyds d HAWVWJteddydOoydmy JjSwzf ds
ftesyj MM dzj so OMSEdYtedL Oydd; oL digsy dz
My smses OB B L dlajds ddeiggdis disd Higfels? Mis o .

YjtejL dzj Sshstesj otej W fshdj d B
BOlted S f sddshls! & dhyjL Ol (o L@®sod:
9 Bifflsj HJjWjCkO tMisOd shmw Issd ¢ dats:
®OLted S MO M kyj yYOMmisdydests MY sttdidtctsso O da
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1 JLEmdzse dats, i sMdzj d B &zOdzls ©Oydd Is€ Odz
MerstcOdzd Is mMotsd MbstekzCIsktelz dqeH & 2 dzfsy d
HsMIsOlstsydesets Hdzw o MMisOdatse dzj dedw dztsts
a3 Mlis j HJWJClsO, d ddzsictedtetso Ols' Mmw f
Mtsy Odzj dzd ¢ dHJ Odz dzr §| dBOBBdS M , ZHtso
EPmmzsodwdy, §C0O dzfj MmMtsL HOdz .

l dzj € dzj stsydzr 2 dzis@ldstely] € 5 tc o0 dzj W dzw J Ie
MiStejydd Cdzjlsts¢ oatsHwWhdn o Mmoo
stccOdzO ( Hurd S. A. et al ., 2015) .
COtC OMO odzgy Sdzj ssydesets dzOIsted S MO d 4 G
Coltets? ¢ GelAzQIfy da8 'ddz Wi dzv j Isv Sksk.Q ets
al., 1999;Brown B., et al., 2006;Gilbert TW. et al. , 2008) . ] Is
MistczC skztcdz j CsiBY sdaj dzls' sO¢dj ¢CoO
ZzOBBddzed dz, W dBtetsdzj SIsddz, 1 &zOMIsddz, s G4 O
WOCIstster wodzwe Isfnpw tsBh dd3d k2 Btsdz! h d dzfis g

[ desesyd mdzj dedz" § dimdzj Hs9 Odzedw Ht5C O
Stec Odzdzts?2 M J ydWw duydesmisd o slsdaetsh j dzdd ¢
Colstster 2 dMf sdz' L 2z Ismw o COyJmkej €
1 0 tigdedz o dzj S dzjIstsydzr 2 d3OIsted € M, i dzlz y
Bl Is! fiojHYYlsdIlsy dz' dz@ &3 Mk MIstceOIssd3 H dz
MistesdzOdz! dz" 7 € Wi B =G, 20042 6¢llded T.L( et al., 2007;
Sellaro T.L. et al. , 2010) . l dzj C dzj lsiag wde'dF: 0 lsiz
ftojHiyYylsdlsjdz dz@ &3 d HOYJ dzj SBRtSHJ A 3
L fdlsjldzgk™M. ( 2010) d IO HOdzjj. 1 0OIde
Istc j » d3j tc dzOW stec Odzd L Oydw ) L dzOydIlsj dz
dzOH dzj ¥ ON j 2 HJ yj dzdz® dzwse d dz@sts d dj fldzf © dfjt@],
otsL BBy dzr &3 L Bj G dzzls+ f tod d3j dzj dzd Jacky s 9
M.S. etal., 1999;Brown B. etal., 2006).
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dlstczCslztedsr § d WEBR ydqosdOdz! dzr § Bsdzi

dzOr- BSH W Ismw ) mMemissw dzd d H d&z0dsd yd ¢
BdCtetssCtolzy j dzd § O3, O IsO¢yJ BBJMfJiyde O
Hiczesd3 d o dzj KledznahH.K) &t aln 2003;REssoF. etal., 2004).
1 s tcJ HY dzj dzd ¥ , o dzj € dzj Istsydz 2 BOIs
~nOteOCIsjtedmMisdSCOd3d HdzW dzzyH 1 SEazp o 5P f
mMse &3 Misd d3" d3, sB &zZOH OW BXZzOGtsftedWIsdats 2
mMesmkzHtse, dzj tco tso , zd 3w Olsdyj MS dn il
fdlsOlsjdz dzr = o jhifMmlse dL Ctesed, sdz o
tej BBsH | dzdtetso OdzedJ " d HJGWOHOWwE: f Oy iz
(Badylaks. etal., 2000;RitcheyM.L. etal., 2003;Gilbert T.W., etal., 2007;).

s sse dzts s ¢ odzj Cdzj ssydzsets dBOIsSted ¢
o dzzlstbd o dzj ¢ dzj ssydz | Mtcj HiSO ™ § md ¢ dzO dz'
Bddztsecdyd MSdn Mo B Missemizh yigiso dfvtdsl o 5 'Uz¢
tcj 3H j dzd tetso Odzd § " ISC Odzj 2 (Y tsmdzd 3 dz
vivo (Badylak SF. et al., 1995;BoruchA.V. et al., 2010;Badylak S.F. et al.,
2011) . ClsO ) SsdmMstelzS ydw dzJ B 4 Is
L dzOMmisdud MSdd, BB ~0ddud MSddd Mot
St OB IYOd dz0 ¢ ¢ sdzdzO @G j dzlz, wWdBtetsdzl ¢ Is
MemMisOs C Ot OMO.

s O0¢Cdj WOCIsster tetsmis ©, ¢ diz®ActHH v tedsp P
BOIstcd € My , CO¢C WOCItste -twEBGF{HDddeJRHetak, j dzd
2001) , WOCIstste tosHodtd®J.P.Yetak, t2GOS; do@tik-Hason  (
SL.etal. , 2005) d IttOdzmW stc BGRDEzMEbdgIP. ety O C |
al. , 2002) tslsto@ Is MBdeg izstE § dzd L, tsB d dz
ddet d dz' steOyds¥ , Hyjdzjddj GCdzjlsse d Btec(
i tsfdzj d di3f zOdzls©yd d . VS OL Odzgdz" § WOC Isst
Hy Yyd dzdze dzw tedL Oydd d M BigDeviftdZdL €D al.2P03;¢ O tc
Hodde J.P. et al., 2002; Hodde J.P. et al. 2005) , sCOLT 90
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f sfmdzj iz b j tcj @3sH j dzdtets 0 Odzd | IsC Odz 2
H]JGteOHOYdWY HJ yJ dzdzt dzv tc YaytkkilaslmnOSkdzit dl.is  d3
1997;HoddeJ.P. etal., 2001;HoddeJ. etal., 2002;McDevitt C.A. etal., 2003;
HoddeJ.P. etal., 2005;).

ltetsyd MM HIjGettOHOYJdd COCOMO ditsy dz
34 » Odzd L BO ¢ s dzls to ts dzw o' MotsB sy H | ded W
o dzj C dzj Istsydz 2 BOIstcd € . [ J GtcOH OYydWw d
ftocsHisdZy Oj sy Hts Isjn BizwEtg,ls Hffts@ozs il tc
ltcsHECIsT cOMf OHO {1 Isdr dBsd] Ckdaz Bsclzlk
mMsBr Isdwn, ftesdmrsHWh da f tc@adyak SiFs Bt] dzd
al., 2001;ZantopT., etal., 2006).

ldsdzstedyj mMSdj Mots2MmMlsea © o dzj C ddg lsits Y
sBtcOL A3 sls L WWJSIsdoe dzatsfisd HjGteOHOY(
sBdzj e YyoOJls CodemistclzC Isd o dats § tcj A3 H j dzd te
LOoadMmMddiisMmisd s ttcOdO d odHO Is§ O
odz] Cdzj ssydesets BOIted E MO, O LOCHMY j=isls T
Hy yd dzdzs dzw tedL Oydd, ¢0O0¢ dMmysdz L tse Odzd j
B ssHdE MsjteddzdL Oydd dBceclkls s5COLT 9 Ols!
tejydyfdjdzssO tojeclkzdzdtetso Ols! Htotsdmrn sHWh (3
&zZO BdtHj GtcOHOYdt BiBiEkpbE ta.d2009)¢ Otct OMO (

stdzd ud Mise j dedz' § I MMdzj ndgjo\QidEd “m o dzj
BOcdE Mse bdtets Cdhjydds o, Jhftd
f zL " RetordR.D., et al. |, 2001) d o ] ¢sdmilstelz
On d dzdzts o sd3 fiGEbEerisHW] ek, ( 2007), 8¢0LO
Btsdzj 4 Bls kOdzhti d&zOdzlsJtctso Odzdz" = 9 dzj € dzj |
EHOdY jIsfqfw dL & MisO dhif zOdzlsOydd o Isj
9" HJ dzw dzd M dL StccOdzdL B3O M Bsyts?2 d
IsC Odzv = . AN sy gz IsOC Y J dcincdy Is
toJ G4 dzgj cOydd d Istc OdzmW ste 3Oy d d d d3f dzO d
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fsCOLOdets dzO f ted d3j te g ftoedd3j dzgj dedv OBt
L Od3y dzj [Madi@dd E.det 4. 2005, Makris D., et al. 2010) .
SBOLsdgf BAdzd ] Hftsddlsjd d'n YOSkttt
tcj BBSH J dzd tetso Odzd sy dz 9 Oy dzts H dzw
odzj Cdzj ssydz" = dZOItced C Mso .

[ drOddud MEdJ Mo ts2 Mlse O o dzj C dzj Istsy
OtemrdlIsy SIssdzd S d d Cddzi d¢30IsdSd € tsdzdeGs § O
(Zou Y., et al , 2012) . 1 Olsd o dzOW Is¢ Odz |, d
Hy Yyd dzdze dzw tedL Jletso Odzdese s S Ot OMO, o fs
~nOtOCIsjtedMmisds d sO¢dJ co¢ tcOL d3j to
oLOdBsOMf sdzsy Jdzdy, O 1OCYJ dp)tddE]drC
Hy Yyd dzdz® dzw ted L dtetso Odzdzts G s COC OMO fts
Cdh jydede O dqdzdels ftojHBYlsdlsj dz des  tets
oHBdzZ ftosH Az dzts? Osdierd)WsabadzC1¥82;0rl8eyd W.d  (
etal. 1983). I ftsdzdzj o J tots) lsdaBf Y sdztsy j dzdsj
tOMmh dtej dzdd d MmMeyjddd bditsets Cdhjy
stcOdzmf stclsdtectso $d ~dBzMO.

1.4 wlhotsdzso | CdzjlsCd d otsL digtsy detsfyls
tcj GJ dzd cOIsdodets?2 iBJ Hydda .

sdzjIs¢ O Bsy jIs dzOr sH dIs! fiyw ) o7
ftoesdzdW jtedtotsoa Ols: , fjtojrtHdls! o Mtshmist
MsOdzsea dIs' Mw MmMlsosdzscots?2. [Mdesoadz j Mo 54
¢ MOBSYtsHHjtey Odzeds, fJtesHESYydd HIWW ] to
sEBOL 59 Odzd C dzsdzts o . dlsotsdztso r j Cdzj IsC «
Csdzgj sMlsOL O B'" Mistets B S dzZv s h e fmw I[sC O
tcj L j oo 5083. dlso sdzso " j Cdzj s¢€ d Msmis 0o
fsfzdzvydd tecOdzdL di30, dets B J M j ydo O
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HQW W J tej dzydtetse Odede = G dzj ss€. |1 stec Oded L
sftcj Hjdzj dedetsds B S testsCtolzy j dad d .

d. ¢. [ OCSMd i3ts @ (19009) fsmMszdzdteso
CdzjsSd © HBCAOH] c¢c[dBWtsydls C¢0OC tBhH
1 dzj d3j dzlsts o Ctesod o iddfs ted] s dz® dzis dzt3 i3 © de'C
Bdzj S dlsOs h dre.

li2e¢jtei d 1 j2Md30dz (2004) ¢ dzOMmmd W
mMf st detsMmisd ftesHEzydtese Ols Cdzj stsydz
Issisd i slisj s ilsic d , My smtse dz" | HOIs! dzO v
1 CMisteO1 d3B ted 5dzOdzt izl fists s § Cadtlzitdezs§ d f f tetSH Iz
ofmd CdziIsSd 1 d@3BtedtsdzO, des dai MY sMiss daf
stec Odzd L BO, d3lz dz! dsafjf lsssq) ,dzls de'OF M d 4§ dzO y ©
Cdzj ssyder d3 dzd ded v oz, T StdegdfiscCts fH Ol b dflg dzr ggO y O
s G tc O ddgbsuigzdz  d Mtszlgdz’ & dzj dgd dzd 2 , Yd 3 Bz dz
Fded f slsjifeldzgzis§ d, tOLodo O hdjmw Istsdz Cts

Rao ( 2004) ftoj HdzsyYddz & ~O0ddMmisdyd ME
Msosdzso " 7 Cdzj sts¢, YBHWGOLHjdVY dn
WilkOdz dz" j, f oyt HSdhy Hdzv tOLdzr 7 Is€

Il dsdtsedyd MEOw L dzOyd dismis! Mmlso sdztsor
sdzd detcOsls yjdzlstcOdz dzgzt tetsdzr o tsStec O da
dlso sdzso ' § Cdzj s¢ d wo dzw e Isfpw Yyd dzlstc O dz
fsolsstew s h d R Mw W gl tainzts- d Hdded v,
f sMmistctsj dz Stcc Odg d Is¢ 0Odad, sdzd tsBJ M
wodwelsfipw ftosdzdW jcOIsdodez d3 tjL jtcotsdy K
2003).

dlsotsdztso " | Cdzj BGdgurgzifls® gzjlzdz § d oL tots
f sdzz yO¥ Ismw  dded d¥tecsQdzdls B3O® G smdzy sy
CsMisdetse s disL ¢ O, Ctesod d fhkfsodds )
Mlse sdzseo ' ~ Cdzj ss¢ Is i 3, Yls ts ts dzd (
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ftiosdzdW jtcOIsdodz" 2 d HIWWJjtej dzydtetse tsydz
sBtcOL tso Odzd ¥ Mdrwtvodz” BH 20Oz BB dzZOH OB Is  tow
1 gd3j e IsimMw o HGMIOIstsydesdyz € sdzd Y4
1 SlsdzsmdIsj dzv dzs o' MsC OV  tslsj dzls
1 ~nBtetsh 5 dmmdzj Hise Odz" dzOC s
Cdaddduyd Mt ses §dd] dj dzd v
1 dzj 9" L" 908 ls tslslststey j ded W ;
1 dzf 9" LT 90t asftesmMse {1 Isdyy mM&
[ G Odzdgjlsjo sdztso ' § dfdaef ] H IS jdfy s JJdzdzd € d
dmissydzed C Odzd Obklssdtsedydz = CdzjIss¢, € sl
StccOdetse jdzgj LO in vitro. ]l B dOMmlsd tc,.
f cOo d dzts, f sdzz yOs Isfmw dL BdGBY Md2 dzsG 5
o Bzt yOwW ¢ tsldaterserB.Bptialg 1999;GrompeM., 2005; Sawada
R. et al., 2007Peppo G.M., et al., 201Chanda D. et al., 201Caimi P.F. et
al. , 2010) , M 6H YJ (Par macek M. S.
fdtedwjtedud M izs AlsemdbR. , P DQp,drauseddy, ¢ ¢ d
2008., JezierskaNozniak K. et al. 2010) , MmCly Mzjelsatlz” |
2010. ), fsHYJ ZEnsydsziEr 3 $dzj 2B 02 Bonne
(JezierskaWozniak K. et al., 2010; Quirici N. et al., 2010pokataH. et al.,
2011) , dzO Riags ) letdatf yz 20 08 . ) d 1 di3Btcdtsdz
Cdzis¢€d (Grompe MN.etal,200)5; Evseenko
Il B dOMmisd IsC0Odzj ots?2 ddzyddzjtedd G tcOfr
ftciYHyd ofMmMjets, o COydJMmbej dMmlsts§dfIs@ C1
( Wei ssman I . L., 2000; Sawada R.
B LBHJBHEOM d' B3 65 fesdmMasyHjdds d
Btsdz' h ddzfilso O d3j L BHJ tedzOdz dz' - PeleS@BIEje? , ¢
al. , 1999, Chanda D. @€aimi BH. etal. ,2020)0)
CoOyj misoe j dmilstsydzed ¢ © L dgH tsls j dzd O dz! dz' =
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L dzH tsls j dzd Odzt dgr = S dzj Iss¢, Cdzj ssC ¢ dzOH €
IsSC Odzj ddzy J dzj tedz" = MtsmkzHBe .

l OBl 1 krOttsoats?2 uv. . d McOals
i tod d3j dzj dgddvdeylg W de dzts?2 CtsdemilstelzC ydd H dzw
Is ¢ Odzd , f sdzlz yJ dedztsigj L jddék o dsGiphdztria s § sis j d
Mistcts 3O dz! dz' n Cdzj sts¢C Y dtoso 52 Is ¢ Odzd ,
sMmisj 56 j dzdets g 2Ot tOo dzj dzd d , f sdzd dzOC Is d
Bj StsH s i 540 j dedd@sthHsdss zOL j tcdzts G 5
stcsdzB sydlsOtcdegse s 6 j dzv, dzO0 hBsH jdzd & Is g

o NS Otcts @ [ .. d MmsOels (2009)
B L4 dendBOdEzde Sd 4 tsilsj dzls dzr § Mstcs B3O dz' d
toJ G Jdzj cOydtsdzdets? Isj tcOf dd ffldsdneda] te & oteQ) dadow
vitro fn ygj dz! ® o smMmis Odzts o dzj dzd W dmen t
OCldodesmisd, dqLEzyddzd edzdwdedj SCkdz' Isd o
s Bzdzv ydd tjejddteoOydd d L Oxydodzj dz
Okzlstsd di3dzlzdzdzr = wL 9 yJjdkzkzHCO

Clvarez D. d MmMsloe)ls ftePeo sHWIs HOdzdz | t
Bz dz' Isd§ sld3j dzl§ dizm &f 3O dz! dz" = Cdzj stsC Hdzv d
WdBtetsL O dzjeSCdm. [BHJjdzd dO ydotslsdz n
o MdWeud dedd ¢ shdzfednlzad®tse @iald 5d dzj ¢ !
B dzts 1 to tteHd]tedistodahmiists | Yylsts dBOSC MdBzO0dz' dz" 2
Bzdz! s sk3j dzlg deg- B3O dz! dgr = Cdzj sts¢ dzOB dz¥
ot OdzdIsj dz' dets?2 W OL'™ L OBBsdzj 9 Odaed W .

Ryan W. Bonvillaind mfs©é B0 1 2) dmf sdz' L s9 Odzd
34 L J dzr d dgCddg’ IS Cn Hdzv toj ygj dzdzt dzv to dets @15 d ¢
dzj S sets dzgj yj dzso j CstsBteOL detse s f tod d3OIs O
sB dzOH Odzd fHtosdzdW j tcOlsd o dzts? OCIsdo dztsfls
f sz yd degdes a3z € Ot € OMmJ , Yylsts HBCOL Odzs o
L Ofj dzj dedw H J yj dzdz® dzwijdsdoL. J tots o Odzdz” = d3OIs t
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102¢890 5.1. d MmsOels. (2011) du
HgWW jtoj deydueseSd lsttOdni dzOdzls d tetso Odzdz =
s fted dzgjMmjdzjSlkdodzsdd dadzlstcOF fstets dzO te dat
sMsttsets ddit OwClkO BIsSSOLHO b € i df

) sB dzOMls tcze yoO, GHJ HdW W J tej dzyd t
BIsW dBtotsB dzOMmlisr . [ sdetsdzlz € dzj Otcdzr | Cdzj I
COteHd BB BYdIsT |, 9 1 dzHtslsj dzd Odz' dzr j ¢ dz

MtejHdgj 2 MlsjdeCd Ctotse jdetsmder 7 MtsmizHtse .
Oz e jdzj LO d toj f OOYUd™Y KIS OteH O.

S OtcH  sd3d G j dzdzOW HQWW J o dzydtetse €O
BELEO HEeMsdEOjlsMw §Lzisjidyit® & &zC BRdzo 2t O
fMtej H J l HBBOodzjdzd j &3 tejilsddetsj ots?2 -Cdm
OL Oy d Is dlend Bz@. ef al. |, 2004) . 1 jtog MOy J dzdz"
CMlsdzsets BSLEO &Bsckls ddksjctediess Ols
WisteBd tots o Odzd j dReyedgH stiml, @EPY; Shi( Q. et al., 1998),
M jdzj sdes?2 d ] BittngrR, &z6tal, 1899). vy (

lted B3 dz ded 4 G J BOIsfplf sss driay’j s ¢ dzj Iss¢
BsHjdzd dJdW OwSlkO &IsSOHO f5¢0L Odts,
ddzls j ctcdtcetso Ols 9 §wsotjiyHjdzdzlze 5B dZOMI
v tcOdzMmtf dzOdzls d te s 9 O dzdz" J Gj BOIstsf 54 Isd yg |
LEmMf e MMdelze s dzO { se jdpGelisiits ¢ dBdsid (Rfs
FCOLr 90jls dzO wBtcOLtsoaOdzdj hjdzjor s ¢
sB dzOtczy do O Isfqw o Mdzzy0Oj { tod WjlidA). dad W
al., 2001).

CdzHtslsj dzd Oz dz' i) i oty dzts g injs o | SlatEad € S df
ftod d3j dgv dzd i)' WHsH™ OtayjdefO fgS sdr O ¢ | AdsipsBtc § to
et al., 2002; Losordo D. W. , 2004) . vd &3 dad d3d
sjwOfjolduimMisy §ddd dd ded J By 4l
Csdzd yj Msots odetso! BOLSo Odedz" » Ctotso j
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HisMIsOIls sy@a dp Glsrs 2 toj o BilnE M.dzraks JOOIDvashd  (
M. etal., 2001).

[dz Isdf sisfg dzls dzb § B3O dz! dz" | Mistets B3O dz! dzr
94 M BBO Y Jj zOIsj dz' dzgr d@3 S dzj Issyde” d3 toj Mizte
BXZOGtsHOKY dmr MftsmMedasmisd HIHYG Bl &P
Cdzj sSd o JMmisd Misoe jidadso Makin®Qizsa. l999;Tolwm®d & |
C. et al , 2002) . sdgiairs jIs d stslstfgdzlsidaizn) d d30 dz:
Mistcs @30 dz! dz" j§ Cdzj s€(d sB &zZOH O Is d&3d Mis
Mo 82 Milse O], sBJ M J ud o @drdzfsd3d] dzalzs ic d3ts X dp
(WangJ. S. etal., 2000;MangiA. A. etal., 2003).

l etso j HJ dzdz" | dmMmdzj Hise Odzd W f ¢ 0
Bzdz! sdf sy dzls de- d B3O dz! dzf = MlstesdRFOdz! dz" n
BIsCOHO fHtodotsHdddts ¢  dzlz yh j dzd ® mJd t
StefHdWw Wt dzydtetse & d Cdzj Ists¢€ ) COteH
RiMmMdzj Hso OdzgdY O >y dotslsder = ¢ 0O0L Odzd,
BdsC Oghr dzi Isd {f tsls gaglzls glztzg  d&30 dz! dz' | mis tc ts d3(
1 CMmMftej MMdtetso Odzd BOtLE j tor COtcHd i3] 5y
Mtsj Hddwdsdias?2 fMizOlIsd o degsets BB SE OcHO f sMis
H d M C Tma C( et al., 2002; Gojo S. et al., 2003; Davani S. et al., 2003;
PittengerM. F., etal., 2005; Murry C. E., etal., 2005;BalsamL., etal., 2005).

l OBtk m S. N. d mMtsOols. (2004) ¢t
Mo sdztso r j Cdzi s€d My smtse dz ¢
COHdBBdBYdIststf sHtsB dz" | Cdzj s¢€(d ) H
MtsH j oy Oh j 2 d dzin iz dzd dz, HI SMOd3j IsOL tsdz,
HsB Q9o dzPdzPWY B dJHd 20 c § Bz geso Odzd W
COtcHd BB tsYydls Odzd . rqwwjtj dzydtetso € Iz s
LSy mMidd C-OEY wBd ay b - BJ dz¢ 5o
COteHdBBItsYydlIssf sHisBdz" §J GCdzjlsS&d dd3d dzd



34

MsCtwOlsdlsy dz' dz" § B4 dz¢ d, dtgdsldddoe j (g tg
stesf sdagddz |, bsftsdddsLdd d H. ) .

1.5 uBotjdgjdede" §j ftSHRtSHT €& ML HOdA
RL 9 J Mlisdz tcOL dzd ydz' § f SHR BHT H dzw
Stcc Odzd L so Odgdz" = 0 WEMS ydosddtelzs h 28 fMls
[ dzw ¢ dzd dzddun ffifdis cLiss © O dzd W f sSH BB dzZOW st
BsteW sdzsedyj Msdy d Wkdt ydsdzOdz dzr |
sOCtsar d3 o ZOIsdo dzsd3 MmJ teH Y J d sfls O
d B zOdzlsOydd o© BISEOLH. [HBZO L Mdas
1 C MY j tod dpj e, sHsMissW dZO o 9" MsC 52 ftsls

CdmzstetsH J , HdWWEZL W Colsitte s ¢ C
stsdzh ddets?2 Y dL dgj M ssB dets?2 IsC Odzj d dzy j dzj t
(RadisicM. et al. 2006) . [ dzv B M j yd ddwy HB

Btstc] OCHIIEds Qo dzw ¢ h d j Ckdz sktcOdz! dzlz ® fn
dmf sdz! L s Odzd iy 9 MtyjlsOdedd M Radisies d d
M. tajj, 2006;RadisicM. tafj , 2007) . 1 jtWhkL dtsdzdz J
f 5C sdzj ded W ftcj HMsOa dzw dzd MisB 52 ¢ g o3t dz
ftedesteOdB3d Hdv BagpHylseeal yJ MX0s120) (ddzd d3,
(BrownM.A. taj , 2008) MmMsddkzdw ydd.

R dzdzts o Oy ( ts dzdz’ 2 f SHABH Eschenhagen
Md teHJ ydzs?2 sCOdzd L OC dzt yodzmw o sy 9
odz] Cdzj ssydeEtH)O BwBOWIat ri gel ) d dzj sd
COtcHdBBItsYydIstso ) tej hdlsyolsr j d dzd €
M sdkzlsOdzdztse ts toj d3tsH j dzd tetso Odzd W H Odzdets?2
MsddBzdzy ydd, Br &ZO sdzZEyj d2O IsC Odzj d dzy J ¢
My tsdzls O digizfsddfiztc wdzdzts dziz Hjrisrleten@riny . ldzdt&l., 2006).

R sdz' L ts9 Odzd j IsC O©dzy M § ydw d ydz' =
IS¢ Odad d dzy § daj tcdz" = Cedzmistez ¢ yd2 wo dzw j Is
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(Ozeki M. et al2006;SellaroT.L. etal. 2007;0tt. et al.2008;MacchiariniP. et
al. 2008;MontoyaC.V. etal. 2009;0maeH. etal. 2009.

H. C. Ot t d McOo Is. (2008) s zB &
Hy Yygd dzdze dzw ted L Oyd d M teHYyO. tJLEd IsC
dmmdzj Hso Odzd™w  sC OL Odzd , Yylsts o HJyJ dzc
Br dzd MtsXts@ngozj &z | d 111 Isdfse, d&Od

HyYyd dzdz¢ dzwtedL Oydd sBtcOL 8o OdzOM! My Ols(
Cdzj sts¢ , dzs MtsatcOdzdoh OV MsMisOe d Sk
BOd ¢ MO MmjttHYyoO, ) dzj 2 sOC¢ Y J 5B dzO0
CtesthZPtoiptsmMikzH 9, dzf MBHjtey O dj 6 d&zOHGE
¢ dzj IsHs.CC. Ott dojf dsOetdse. Odzd dzj BdzOIs Odz!
L dzH BIsj dzd Ozt dz" § Cdzj IsC d, WdBtetsydlIsr d
ftcd ftmMisswddes?2 WdLdtdzsedyj ME B2 deOG te
tcOB SISO h Iz5 fMd teH j ydzkz ® CsdemlstelzC yds ,
ftodd3j tedets 2 % oL tesmdzsdzfsH fngztc dety OtOHfigeSs 2 © ¢
al.. 2008).

JM. Wainwright d s O@&0)d M sdz' L s Odzd d3j IstsH
fjteWkLdd Otstls’ H dzw HJ yd dzdzt¢ dzw ted L Oy d c
ftocdqtosHdzr 2 BdtdtsedyjmMcd?2 COtCOMm Misa t
BJ ¢ 2 MmMmisOe d d3d ~Idzqanwhphtes s Odretk
(2010) dmf sdz' L jts o © dzg tc dUsklza©dfiz dzr | C Ot H
ftotso jHjdedw toj ygj dzdze dzv tod L O Weinwrigl@ &M. @t O
al., 2010).

S. Higuchi d mMsBels. (2012) dLEzydd
BOItcd € MO fMd tHyo dzO COtcHd Odzr dzlz &

I BBtedtsdzOdz! dzr = Msoatsdztsor a Cdzj ssC d f ¢
o tbtsdz fesyimmj. 1" d dJLEzyjd ¢ Omdhisd .
fdthyo d fiujdd fted YFob@shd Stddy]f
HOdz! dzgj 2h J O3 sB O Hjyj dzdzs dzw ted L d tots o O dz
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I BBl tsdzOdz! dzf d3d Mlsosdztso ™ d3d S dzj s€ Odz( .
Cdzy SCOnm, LOMIWdzedzr = dzO MmJ teH J Yydz' 2y jodi) ¢
LSy mMipdw bWy jd ~  ydfig22 7ddJsE ] bda2Qdz
MsCtOIsdlsjdzt dz" » BJ 2B o ldzdydy i
odzj Cdzj Issydzr 2 dBBOtd S M.

TungYingludmts Qe &013) MLHOdzd Mmj teH j ydzkz
LOMJ do Odzd v HJ YyJ dzdzt eéey@®d L dfrtchtsch O dfdizs &zt d tf
f dzt cdtf SIsj dzlsdz” f3d Mlseotsdztso ™ dzd ¢ dzj Is€ Od3d
Bzdz! s slsj dals dz j fMd toH J ydz J f tetsc j dzd
Bdetcdicso Ols ftosdzdW jtedtotseo Oldn situd © HJ
COteHd BRI BYdIsT |, CARZOHC B h j U@ dj. d shdz
Hdzj 2 Cbkzdzz sdoaditseo Odzgdw G dzj ss¢ dz0 € Ote
MO j ddWw , GJjdzgj eOydw o3j ~0Odedyj M sets
otsLHj2Msadw. 16dzj] It@ts, BN dzts EMils Odz
BOIsted & mMfsmseMmisalzjls tff dgafteszitlsj e Q y d
HdWW jtod dzydetse €] d Wsttdiddtotso Odzd® dB3q tsW
Yd dzse j yd mSdn Bzdz' s slsj dzlsdz' - - CO
ftcjHM jMlso jdedzed € 50 .

Clsd dmmdzj H s Odzd v dzO ¢ dzW H dzts f tc S H
wdLdud medn cOLHWEOYydIsj dzj 2 ) d & dzlz -
WEdREydsdzOdzr dz" = d B rO0ddud MEdr Mo ts2f
Is ¢ O©dzd .

tdLe d3d

O BOdL Mbote] dij dzdzs? dzOzydats?2 dzdls j te ¢
sjtedsd zOdz' dets?2 MsOHdd Rsdduj MSB2 Myt
shdsod & &jlsHdS wodvwjlkmw IstOdnf dzO
s tc O dzf f dz@dBB B Enlso tds S sl W agfvs jsis iy
d jj hdisStj odsjHijddj o €dzddedyj MSk
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sOC dnr fifll@gQY tzj n 9 OC O HdsttMSdr BGtedo
Stcd Odetso, Mdzsy desmils!  + CMlstcj dedzr 2 =~ Ote
tej OCyd?2 slslststey § dzd v, B sdzf ctizZfdo ¢c ISEB
otsL By desMmls! twWOLodIsdw ddaW j Cydtsdede » tsf
ftodd BO f 53 dL dzj dedzts 2 d B3z dzs iz e MM :
sy de " j 2w MdlskzOoydd ftojHiisOs dzv j Ismw
B IsBH O IsC Odzj ots2 ddzyJ dzj ted d.

v S Odzad 9 OV toddidey J daj d3S dztsSH OW s ls to O fiy dz
tcOL tcOB OIsT 9§ O h OW f tctsB dzj 3z ML HOdzd W
MjesHdwh dzd?2 Hjdz tSHAZO dqL MbOlsjcecd?2 |
d GCkzd Ilsdodttseo Odedj MBMise jdzde" = d dzgd
COL OB 5lsC Ots ¢ftplf j dpf Baids jledzy Hdzv € dzj b s¢
BdtsMtse &3 Misd 3" = dBOIj tedOdzse ; 3) dzOdzj M,
tc OL d3dztsy § dzd J Cdzi sts¢€ ) Bdtstcj OC Iststej
Ckdzt sdedtetse Odzed v ; 4) dzj f sftcj H Milsoe j dad
Csdemlstez2C ydd o tc Gp jdadytisd ts stc 6 OdzO d dzd
tcOL BBjNjdedj o BBAZOMISJ, ~nStesh 5 MdzOB %
Wstcdiddteso OdzgdwY BICtetsydteSzdy ydd o dkzlsted

[ dzw ML HOdzd W fBHAaBBHYN jGts COtC Of
Istcj BEz¥ Isfqw : o smMMmsL HMdedsH dzth)ds tc NS Isdz@ls d o d
mMsmMzHn dMlss?2 Mmjlss v | M smMtsedes?2 B J MY j
M smtse dets M Is ¢ Cdzj ¢, dmf sdz' L 2 5" A 1
HQWW jtoj dzydtetse Ols! mMw ot o fMmj f Otej dzn d d3C
stec 0dz0; dzO dzd y dizitf tedOe a3 Ea dzts it eSS tolzy §
oBLHJ2MIsadw z0 dn WdLdsdzse d¢E d Wk
P Qo dzj dzgdw HWWJtej dzydJtetsanwits®. d MmMBL te] ¢

J Mo tej dzgd dzadets?2 dOEZydets?2 dzdlsj tcOlkztcj
Bt szt duyud MSdy Moats2MmMlsoa O HJ Yyl dzdz¥ dzW te ¢
3 ~ Odzd L d3" dr o9LOddisHj2Mseadw Mt Mmlse
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Bl sdsedyj s ow
©OMm" dted s
Hjyj dzdzs v s L d tetso Odedz = BOld S Mse ,

f 56 azd Is

Mlseo sdztse *
Mlso sdztseo r

]
]

]
]

Cdzj sts¢
Cdzj sts6 .

SYj &C O §sdzyoj & -

d

dz0 " d L dzO dzd W t

IsC Odzj d dzy § dzj tcdz’ .



39

17edloe 2. [ouvrtrRO] R Jrulri RrRuewf]

I md LMY §ted o3j dzls™  dzjf te tdsoHtIHBdfadgddzd WY ts fiy
dMmfdzj Hso Odad W T Odz dzr d3q Lilsdyj MS dd
ctsmMikzH OtcMmise j dadels @ 5 Bd Hdyd dzm & sG 5 Iz dzd o
ddeimsdlszlsO, zojydw) 2O BBBtclzHO Odzad d
tjcjdzgj Ododes? o5j Hdyd de'ts (RATSR{EsNL)Is Os @
9 OB Olstedd &) Hiidddisn e s| dz@E ta
SBKOLSo Olsj dz! dzgsets yjdeste® ] ¢z €GN
fOtsdscdui MSE2 [ WhkObEdaEds 4 [ v [ d.dL hts
OB tsSls] dMmiftsdz L 59 Odyd difyls o o 10Aq EAfdgoz & W s
G. TdyddzddzvtedL Oydw faj daidy @ leae O8 € 1d de@
5 tof yj dogzf iz g jtf ©dz' L so Odzd2 O j WaYP GO
Ckffk dOldodsets Codlstesdy. rdoslsdy
s dz HOY fwOoddzO ftotso jdjded? C igP 6 B
Yy dotslsdz R ) Msslse jlsMmMlsadd M ¢l teddaydt
Ydotslsdyr dgde (td Stsd3dd dzH Oydd | OydtsdzOdz o
dmfidzj H s Odad W d3, 2001, 820 ; t S s tsH
dzOB 5t Ols stc dz" » Natipab AsdldriyPress f j to ] MBI Iste 1 ¢
#z¢) .

21 s sdsedyj MSd2 OdzOddL

) sz y j dzdz | SBLOL YT Hj yj dzdzs dzw e g L
t6j yj dzdzs kv tedL dtetseo Odzdz’ 7 Mmitenjy Wd<fd
LOBLEY jtoj dedegs s W stekOdzddzj, HJjCECdHE©O]!

Qo lstsdi3OIsd yd MS dd3 dyitlis H s d3f Isfttdf cheets ) FREPPAS te O
(ljteOdzdw) 65 MlsOdzHOtelsdats? BjlstsHdS
sBtOL Yyses o HTOOWddz M odkzyiddid O
Zmls OdesieaEG@LISMH( | j e d3Odzd v ) .
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) OOWddzser j MejL' Istdh dds?2 5 &S
tetsls Oy d tsdadets ¢ theicdRVR BB s BQ j e dzOded W) d dzO
OHGjLdody &5 § sC-teqisd gayis. ( § tsdzd

v sBh jedmssdsedyj MSs?2 tyj sSd
cdHEcOdteso Odzd . ) s &lis Q) dedzOfizd ) te jj 15O Is €
1 L d dzts d3, fs J1O0d |dL tda. R IcBo 5 dzd glzd ¢
Bd ¢ tetsms s JX5AU y(ngputsdzd ¥ ) .

[ dzw sYyj dz€ g lstek S lsktsr Hjyj dzd
6 yj dzdz 2w oL d tetso Odzdz 4 fjteH j ydz A o
MCOdedtolzs h j2 1 dzj CEBEdazs?2( v YK o[ B toC
WS Mdese Odzd o 2, 5% tcOmiwl tigj tcek@ddd ) & O
COCHJ O dsmolamlzy j e@dyd™) o Isj yj dedj

ftotsd3” @ Odad W sBtcOL Y B ' dzd sBJjLOtSY j da
Codeyd delsteOydd, or fkh jak' Is ptc disimpeiCdd id §d
fSHO jJtocGg dzlzlsT dzOf r dzj dzd ¢ L s dzts Is ts 3. R |

MC Odzdtelze M j s + dzj Cltetsdzdzsdd B S tesMS s j 4

2Rz dzs e d Missr d By M d2 0©0dzOdzd L .

RBBzdsedmissasddd yj MS d2 O dzO dzd L f t
COyJ Mse j dzdzsec s fsmMig@y O s5B jcDL dgisBsHJ ¢ §

1. Mo L ' Hitf OtcOWddzedL qteso Odzd d @
BB ssHdC § .

2 . BdzsC d tets o Odzd L dzH 56 j dzdalz © fjtots
tcOMlso stetsdy f JtesCMJHO oBHEBSGISH O.

3. Hd BOME dletse Odzd  OAelsedsdRpdezit (Memaring © fn |
diagnosticsR sOdzdw ) dzO o tHW ds?2 BOdz 9 Isj ydc

4. BsCdeses Odzd dai M J ydW dyud ME®gt Mo
BackgroundBlock (Menarinediagnostics R IsOdzdw ) o Isj yJ dad j
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5. JqdzS Eedtetso Odzd M f jtoo dyder d3d Odzls
sj B jtcOlskztcy 4Awu.
6. fJotsdir 9 Odzd tOMlso setsdy W sy Ol dzets 6 ts
[ dzw Odzlsd Isj dz, ¢ OL Odzdz" ~ ) Is OB dzd y
HilkyJSydd ¢lu, CBlststcOW o Cdzt yodzO o MmJ E
1. ddzC zB Oydw fn Bdtslsd dzd dzd te ts 9 O dzdz
Odzlsd f sdzd o Odzj dzlsdz 3d of tsgBdzQ Islalgtg 2 119§ g jdak
2. YjbrtejrnCtcOlsdzOY BGlsdzr 9 €O Wismi Ols dz
3. dqdzCkBOydw MmMts Mistej flsQodHddz ff j tots
CodB3dzOIsdzts? Isj 3 J cOlskztey .
Y Is" e n CtoOIsdzOY Blsdir 9 €O WisMW Ols dz
d dz& EDABA & d3th)c j jdzisidgizp) dsd dzlz Is .
YUd BTty n CtcOlsdzOY tslsdzr 9 CO W ismW Ols dz
HsCteOh doOdzd MtejL s G J BOIstsE Md dz
8 . HjGdHtEOIsOYydwy MmMtejL e d L @Comlad yj d
Mount (ThermoFisherScientific).

~N o o b~

v OB dzd yO
¢ dzlsd s j dzts t OLo j1l tesdL @osHdIs ] (
ant-Collagen | antibody 1:100 ab34710 Abcamp dzG dz(
antiCollagen IV antibody 1:100 ab6586 Abcamp dzec dzd
antiFibronectin antibody 1:100 ab6328 Abcamp dzc dzd
antiLaminin antibody 1:100 ab11575 Abcamp dzG dz(
antrTropomyosin 1(alpha)| 1:200 ab133292 Abcamp dzc d
antibody
anti-Elastin antibody 1:50 ab21610 Abcamp dzGc dz(

[ dzw OdzlsdIsjdz EC OL Odzgdz" ~ ) Is OB dzd y J
HydldSydd M Wohzktstej My dzlsdz d3d o Iststed ydz c
fpd BW MmdzjuHkzenhdj 10§ r:
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1. HitsB Oo dzj dzd j o Is tGoaf yaolyslonsd SeCbdeary Is j
Antybody to MouselgG-H&L (Alexa FluorE 5 5pEeadsorbed ab 150118,
Abcam ¢ dzc @dt'palytlonal SecondaryAntybody to Rabbit IgG-H&L
(Alexa FluorE 4 8 readsorbed (ab 150081, Abcam ¢ dzc dzd W )
Cdzyj dzlstcOydd 1: 500.

2. YjbrtejrnCtcOldzOY BGlsdzr 9 €O Wsmi Ols dz

3. HsC tcOh do Odzd j Mtcj L 5ad d OWzdHa- as
W J dzd dzd dzH ts dzO) -Al@idhPUSA)( Si g ma

v OB dzd yoO
O dzlsd s j dzts t OLo j1l tesdL ©@otsHdIs ] (
anti-Desmin antibody 1:200 ab15200 Abcamp dzG dz(
antrActin antibody 1:200 ab3280 Abcamp dzc dzd
ant-rVEGF antibody 1:100 ab46154 Abcamp dzG dz(
anti-Ki67 antibody 1:100 ab16667 Abcamp dzG dz(
anti Connexin 43 1:1000 ab11370 Abcamp dzG dz(

[dzv  Odzsdlsj &z EC OL Odzdz fFic saf L dstOm dizied)

MsCtcOh do Odzd ] Mtcj L o d @ dial-asieiztedsdedsdi € d2@),
(SigmaAldrich, USA).

v OB dzd yO
¢ dzlsd Is j dzts {t OL o jI} tesdL otsHdIs] ¢
antiVon Willebrand factor 1:100 ab46154 Abcamp dzc dz(
antibody (FITC)
antr-MHC Class lantibody(FITC)| 1:20 ab22367 Abcamp dzc dz¢

[dv CtdzdyjMmlsoe j dedgsets OcdkzOdzdL O tj L k2 d
sCtcOh do Odzad v Brdz ftedd3yj dzgj dz d3j IstsH ts
SCteOh jdedzr 7 bkyOfmlsCtse dhidjHEj & 7 B8
sB &ZOMisd M) sfkdyjMSs?2 § dslkdsfls! & or h
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fMtej LSO tOh jdzdg" 7 Hdzw orf wWodzjdedWw ftf j yo
Hy Yy dzdze dzw ted L Jtetso Odzdetsec s zOIsd o dztsG 5
"ElssetcOWdietso Odzd  f sditsh 1IX5 1d3d € et ) dzdp
MertcOdzv dzd ©® odH] BlHjdz dzr = WO2dtse d
tsBJ fffejOulz M3 Olsdd BJL Ylsjted ddh stedzOyd
ftoesctc OBz G 5 O Ravithierapae (RfwTherapee Features]

ftosdL otHddzd dtstedB3OdzdL Oyde dLtsBteOy j dad =
Iy dLtsBteOY jddw dqdd dzd ©GHJZOC so H[jv to
(r200) .

sO0¢ CO¢ BtOL YT Br dzd HBGCtOh j dz

fjtcotsds {1 IsOfj B"™ 2O HftesdLo jHj O ftoj HO
BOIs j B3ZOIsd yd ME ts2 M edzd dzsOydj 2 d M~ B H dzt
sCteOh jdzdzr = Mtci L O ( ¢ Jj 0F@IstdcCisiyiisdad] ddz) fs @ 2izi
HOdzdets?2 3 ssHdSd dzjxdls { tod dRpdrdk AG.eetj Is ts
a. , 2001) . [ Odzgdzr 2 d3j IstsH GMdatse Odz dzO
Yofmlsdesmisd dr Mes2Mmlsets odesmdls: st H
CststeH d dzOIs T fd¢mj dzv o Tkalfids 811 Isttald d2008)o J

ofdzj HMMlsadj MYJjuydWdud MEscet # & dztO) ded
R dzls j dzfnd o dets iy ls - s ISl QaQ) dadzizd dzj o fisa] (F{diErro O 4 I
W s toc d3lz tets 2,0% + c,0%, dndj C sdayj dzlstcOydw b°Dtc Ofr
Co1 WWdydjdzs ftosf stcydsdzOdzy detsilsd H dzw
LOQoadMmwh d?2 tsls YdLrduyd mMSdn Mo ts2 Mise ¢
Wstcdsdteso OdzdWw yo jlssear o € ststechrdldeDulH dB'r dz
CteOMmMdets G t5, L dzj dzse s d Mddzj 65 ¢ EGxjz@atfty .
OoCdZOHO Ctdltojlsdzsets o jh jMlso® o yojlsts,
dzj sBRsHd B § sdzizydls:! jets Cts1 WO JhNdj dz
ydmisr j 9JCIstster CteOMdlIsj dzj 2 B dzd f t
fsdilsdoe dzr n d dazl ¢ Olsd ofgal jm zOUAdalzIS tc sz & | -
SsHddZOCBoats?2 1 CMisLdydd d BOdZOdZMO B j dz
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f s dzish | dafPe taitdlits e | dz©@ &8 J A3 IshisOf iy tndtfditz © H
f OC j Isdzts? Md gd3d dz2sOydd dL sBtcOY § dzd 2
sB j MY j uj da(Pbramoffnet g.e,J2 00 4 )  fmdzaddjipf stidaz@ dsd d
Yyo jbsoats?2 HjSCStdettd: ydd dO &ifdesh o oCsiz
d3sH d W d SQandlidi(LandiniG., etal., 2003).

] tcjLbEzd O] HOCjlsdzs? tsBEKGOBIBIEJ
dLBWOY jded?2, fJtejHMsOodzwe hdas M2 ¢
DAPR tesdise j dzO. [ dzv tyjdSd B dz 9" BtcOdz
ddzls j dzifd o detsls' 8¢ tsCtcOh do Odzadw o' h j f stot

[ dzw f OC jJdOdisdt® Q@ L tsBtcOY J dad 2 a3’ or
sBi My juyuddedjy M tsls¢ tords Ceitfroffldn@asnprdghtidgR.C S H -
et al., 2007. I mMdzse dzts?2 fwddzydy Jjets t©OBBIST
Odz@ sted Is d3gts o sBtcOBtSIsCd dLtsBtOY J dad W H
HJjtodwsmdz) HSo Olsj dz! dz@ » Ytoj BBOL 59 Odzd 2
MisOIsdMmisd yd MS st O ded@zdrL o00 jJWd <z §psi tpp €fl 2i jon
LOHOYJ ? Cclstetsc s B'dz fYwHMyjls f dzts h
sflsdyj M¢ 2 f dzslsdatsfmls ! & H dzw Yo jlstso r
dMmif stize Odzdzts 2 M d fMls PAR A teHs jofts jgxgePljlo=( 4 88)
dkh dzsfmls! OdzestedIlsdzO L OC dz¥ yOdzOMm+ o Mmdzj

1. sz yj dgdzOw 9 tjL kdzr IsOI] yYyojltots?

COtlsO wOMIDAP A jotzistrgY dzO (tcj SBiLOL 59

B4 dztsp dIBdzs§ dL 5B 1O J dmffded BOdA jdzts P L

ddzls j dzfpd o dets i ls d & HOE O T3P, dz! @zsF 5 6

2.1 Odzi 4 BT dz SffdafidgQddzjddz 2 f StesE, ftcd

sCOL" 9 Odzts ! Ldz2Oyjddy kir HdOdgj frj

slsted yoOlIlsj dz' dzts 2 tc-P@ds  df jj 2zts . O dzle b & fada )

fstetsc iz, dLtsBteOY j ded j B JsEastg QLASOH p

slsted yOlsj dz/ dzOd | Bz &Y iz &OV .
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3.1 ydfmdzv dzO f dzsh OH ! f sdztsy dIs§ dz¢ dz

CosdzdyjmMsets d dr BGlsdesh j dzd | .

[ Odzdzr 20 jRB dzdz 2 Odzc tzs dzf i3 H flzts d dzg iy J 2
gL 5B tcOMejjdzdk Mz IsOIsr COYHBGEt dL d3j tej daed W
L dzj Clstetsdzdzts? IsOB dzd Y Hdzw ftsidzj Hize h j G
o' udfmdzj dz S WWdydjdels f @ fyoestdng g dzO dz€
Mshis©Oo dds Of D3o. s didlszts o " ydmdzd s § dzsh OH
OB MmMtsdzs Isdz" d3 L dzOyJ dzd v 3.

¢ dz0 dzts ¢ d Y dzts ftctso sH d dzfiypw e OW d
d BBz dsY d& stej Myj dsdzs?2 RIS tesMS s o (.
9T Hj dzj dzgd" SwOMmdljdy. vOC §0OC W dt

ftcj HY 5dzOIEtOdr'lsL s o @ dzd J yoe jlIsdzr - Mo jIstsW (
dmMfsdz’ L 59 Oded ¥ L j dzjAldmta FlsorE W dz48t8tc tsHRdeMs d3i s
COtelsr tOmMftej HYdzj dzdw CteOMdIsg dzv B dzts
Z®RGBS OdzOdzr (S teOMmdz 2, L jdzjdzr 2 o fdded?
H dzw HOdz! dgj 2N dn ftcj sBtcOL ts9 Odzd 2 Is ts dz!
Md cd3d dels Oydw BB StsH A Yo jIsso s52 HJC
1 sfydzj HEs hdj ftojsBtcOL 8o Oded™ S OEIST e
OO dzdlz y jfdsdkr = HOdzdz" = OdzOzscdydzr fdMmo

23s sdzdyj Mlso jdedetsy B tcjHjdzjded] MBHJ

[ dzw Ctsdzd yj Mise j dzdets 2 syJd dz§ d mMtsH | to
Hd yd dzaze dzw e L Jtetso Odzdz" » tSteE OdzOn  dd®0 MY
(Thermo Fisher Scientific Inc., USAB "™ dzd dMmff tsdz' L 59 Odz
dzOB tster tc] OCIsdotse (DneasyBl ood and
MisOdzH Otglsdz” d3 f eSS 5E 5dzO d3:

] Misj ted dz! dz' - Zfmdzse qw A ) g S tetsyJ
Cff jdHsteY fd3jh Oodzdm! BtOLY" IsCOdzd ¢
dzi BBEj e, C(tlktter j ftcjHOOtedlsj dz dets B!
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sjyiddy 10 M. 10Ijd3 fsmdzj Hiso Olsj dz' dzts
Bk¥ JjO d 20 &Edz fteslsy ddzOL ’ K. [ ©@dz] J
BdEMitey o bjujddy 15 M fwss @eld st
ftcd +57 Ay Zz0  detsy’ . [ dzw sBJ M J g !
f4ted Bi"doOdedfl3d 2 Bt Bstew dztsfy!  dzj
syjtcjHd BT dzd HBB Oo dzj dz 200 W&BCdz AL

1 sz yj dzdzr 2 tOMmlso stc B r-alfs tdflsjjtd jimigj oz gzls az€
HOdzj | B SCtesyd dzstedw 2y dzr § Hwsediescd MM
sjudddj 1 dBddz fd 8000 rpm. 7 OdzjJ
AWl BEWjtO, YyJ dzstcdW¥W zedqtetso Odzd o Isj yJd
BECdz AW2 BEWJKO d vyJ dzlgjtc W zd3dfde st @dizd 1 4
LOCdzs yjdzedd HBBOO v dzd 200 d&BSCdz ¢ BEW
1 d&ddz ftcd 8000 r pm, 1 Isk ftesyjHikztk
$30Is j ted O dzO sfmizh j Mise dzv dzs M+ dzO fn §-10@0Is tc ts
(Thermo Fisher Scientific Inc., USA).

2ARMMdzj Hso Odzed ] JtesrtsHdBMISd HAzv toC

RMMdzj Hiso Odzd j ftotsn BHd d@3sMmis d H dzw tc
ftocsotsHddzd Mdzj Hze h dd3 tSBtOL Bd3:

1. Hj Yyd dzdzs dzw ted L d tets o O dzdzts Md 6H Yy
fsHo jhdoOdzd o Btstcj OCIststc ;

2 . 9 OBtz tfEHASPHE b2 0O dzOG dz Is(
stcd f Odzts o ts &Gitsco, i dpddgecd] W() ;

3. f ttOQoder &3 ddzlsj tco OdZzOBY o tcj d&3j dad

25/ Yy &2€ 0 BB n Odzd yd MSdm MotsIMmlse HJ YJ
COteC OMO MjteHyo Cter mr .

rdzv fese jHjddy d&Jn-0Odadyd MEaflan fulisfo
flJtojetstesHECd MJteHYO HJyJ dzdzs dzwtedL Jtetso (



a7

WieOe d&zj dzlst cOL Bj esdg 8N1R20N2 R,
slsdzsmdlsj dzt dzs f tetsHsdzlds? tMd MitHYo (

HtcOodzdlsj ozt dz' | BB ROdduj MSdj Isj
Edzdo j em@dgy dzis®Isj dz! dz' 7 BO" d 205 % d tod3’
(HOIyd¢ 50 1) d dO Lloyd LRX (100 N

vinfdzse dw dMmf " sOded 2 :

[Hdstshds] tOMmkwy jddj f § shistsw dedzs?
4 tetsmis: 1 d 10 Bd3/ di3ddz, twWOMMmistsw dzad j
ftotsotsHezfL HHEGR j . 165 tojLbzd OO M
ftojHjd dzOw fJesydsiis: , HjWseRBOYydw {§ts
Sdze 0. uwlsOldMmisdujMEOY o' BsteC O ftod MECH
mMEstetsmisd 10 B3/ zddz s 3 sBtcOL YyOd.
] BPietcf, 2HES BsBjdsO dnfr sOddw B
WishY Olsdzsets BEW jte® ftod 4AC, fjtejH oMt
WMWY Olsdzsets BlzW j O 5 O m(sted fif.te2f. Isj dstf j t

tdm. 1 Rjr0odduyd mMScdj dmy " lsOded ¥ fd BH
Hd Yy dzdz¥ dzw e L Jtetso Odzdzsets MJjteHYO HES ( ¢)
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261 " H j dzpizledflzy Is d § s Isdijdelsiddzend d3O dz! dzf = Miste
Cdzj sts¢€
[ OlsjtedOdztsdz H dzwdzlz der sl f Ay Isgicelsjdelzaad d30 dz
MstetsBOdz! dzr = C dzzlssd dz ( F E@fgde M € tsBiPdz 2
fsLdlsdoedg § [ [ wus 5 fOmMMoOY O BT dd
IsStceOdzmW j ydteso Odg 9 zOB BtcOIststcd d 1 JHi
tcjcjdzgj cOlIsdodets?2 BjHJydder (ACTREM) s O
f s MilsOdzH Ot ls dz' @RustffdsdeMs & &l 2@A;dRingebluthP. et al.,
2013) d ftjHsMIsOo dzj dzr Hdzw fftetse J HJ da
toJ yJ dzazt dzw tcdL Oydd Oy dzdzt dzw tcdesec ts M j toH J
27 s Olsd ydzOw toj yJ dzdzt dzv tedL Oydw B tcOL
dlsOIsduydzzes  toj yj dzdzt dz toiff 5 Gapy ez 5B 2O L {1
fuvdsj MisO, OdzsdtsC MdH Odzls dzts @ 5 Isj MisO.
BOdt¢ MO MjtHYyd® o Mlsjteddz dgr » Efmdzse d
B dzdzd 3 Istetso, Cwlsster j HOMZjJ B'" dzd Mlsy
o Isjyjdedj 15 o3d dzlad0 frids o RBEESAFGIDCO, s Isdgizdsdzd W
Odzls d B d s0igsCdtalzy ¢ sIsd € 5 d3 fts 15 d3d dzlz Is .
fodzzyj dzgdzr = Bt OL yse [-fzledets Y dztsdfL h dz® diz'tlzg
fesdzgy M jdedw Cdzjlss¢ o Ctsdzdyjfmlsej 20000
28 yd dz€ O » d L dzj M astindsts edztsAn IsSddzjiis s ¢ dzO
Hy yd dzaz® dzv tedL qtetso Odedetsds ¢ OteC Oy My toH Y
stsdzsted d&3j Isted yd MS d 2 -4,50dz@B fzif d d2sdiD: s 8z
HdWJ ded dzls j teMOTE)EsL] thidietEREDliférationKit 1, Roche ¢ 9 Mistc O
B' &z dmfsdz! LsoOdz HdzWw s tej HY dzj dzedw X dL
d® HJyj dzdzt dzv ted L Jtetso Odzdz" 2 C Ot OfM M teH
1 smdzy 50 y dqdzSkzsoOydd [[fus o MmMdzkzyo
zO C Ot OfmEd) ddidesHfy®Mdzy 1 dzjHjdzd (168
BdBtey OQR=BBtcff smdzj Hdzj &3 Mz yOJ tBLOL YT
HJOW®Y) stetsdz 6 B3 d-ozf detisy diztsT d fizdzO dgh jAsE)
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f dzOdzh jIsO HBBOa W dzd s 50 &S dz Mkze Mists
y ffted 37Au, LOLjd fts 500 dBSdz 18D O
) O, BIQIfd ddzSkzBdtctseo Odzd o Isd ud ded § dzt
4t datsmd dzd o -zndptiz\@gdz'22 oo dzO dz" j§ Is d
Codzsted i3 sted yd MECd2 OdzOdzd L fPpeftabE2h0, & f
MolecularDevices 42z ¢ ) .

[ dzwW syd dzs d MsH J toy Odzd W Odzlp zgs & M«
Hy Yyd dzdz® dzw tcd L dtctso Odzdz” n , teJ yJ dzdzs dzw ted L |
h=5) B'd& dhMitsd Lo O0dz @RELY 5S¢ fifddeaizisde
(PholasinE ) d ¢ j tetsC fiMicdzofdetd esiKis aBE-41M2, Knight
ScientificLtd, ¢ dzc dzd v ) .

[ dzv o' f sSdzdzj ded v  Isizizfigii Gizlzelz® € Gep H BB ff o2
HsBOoaddzd ¢t 100 BEdz BREWjWGO HAW O (
OkzOdzdIsdyj MEsets BEW jtO + 5 &BCdz sSBttOL
sOCYj & oCdzgyddzd o 1+ St jteddij dzls tcOL «
tcOMlso stc© o Is Ospd jdzOf 5L dols d% @apjcfis € ts dzls to ts
fjtojH dOYUOdktsd + ¢Mfjteddj dzsO o COYHLES
1 (i3t sigafHzzts ditClz CsHioN,OLHCL) . r dzw dL d3.
otsL dzdC O h j2 Wdzs stej mMyd dzyd d dmf sdz' L
( BMGLABTECH, | jttdOddwv) .

rdgwwdtj dzyd Odz! dats § sCtcOh do Odzd J ¥ de
ted yd dzdzs dzv tedL qietso Odedetsdz C Ot OMy ¢ sMmdzj
dzlz dzts y dzts d3 f dzOdz" § Is g dz@n=5) ¢ PLsE Ping s H gzt
d My sdz' L 59 O didVFEMBEADBEz@iabitityd Cytotoxicity Kit (Molecular
Probesd z ¢ )

1. 1¢@kdyjddzO0 ¢f d 2,5 BECdz esdidtHJ
BBz WishMW Olsdzsets BEW j 0.
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2 . ) f tsdzlz yj dzdz’ 2 ttOMmlso tste ftsdzj h O
sBtcOL Yyr MjtwHyo® SCtrmr d dqdz¢kzedtetse Odzd
ftcd SCtd@AdzOlIsdzs? Isj BB J OIszte] .

3. GBwIOdBYds Odzd W tsMW Olsdzr d3 BkW jtesdz o

4. twjLEzd OIsT syjdzdo Odzd !  @@Enpus dzlz
IX51 (cqtsddw) .

29l rwodzjded ] dsCOdzdL Oydd Y dL dzj MY smt
toj yJ dzdzt dzwtcdL dqtetseo Odzgdetsd3 fJ teH Yy J

[ dzw or weodzj ded w s OdzdL 6ydd ydL
tg) yj dzcdz dzw ted L qtetso OQdzdesd3 MmJj tcH yj iB vida { fe
Bddzt 3 dzj Myd deyd d ¢ dzj I8 SpeciumdhapthgSsistem s o (
(PerkinElmer, w2z ¢ ) .

It CtsdyoOdedd tj yj dzdze dzwv tedL Oyd do- o
dz¢ ydw Jteddz® o CBdgyd dzlsteOydd 9 e/ d3dz ¢
RLEBBtOY J dzd W f sz yodzd COYHT § 30 M
d M sdz' L kieing trdgedpftware(PerkinElmer, w2z ¢ ) .

2108 IsOIsdmMisdyd M d2 0dzOdzd L

dlsOIsdmisdyd MS 2 sBtcOB tsls ¢ k5 Mkzth g dyiisg jdx
B3J IssH Od3d 9 Oted Oy ts dzdzts 2 MisOlsdmisd ¢ d d:
dimf sdz? L so Odzd j &3 1 tots ¢ tc Stdgddats@Os  IstBdzEmy jj de
tcjLEzdz IsOIsr or tcOYOdzd ©®© odHj MtejHded R L
lted MieOodzj dzdd Mt Hdzd - 2T HzOY jotiza)d dzld L B t
shdeCd dzOrR tsH d dic difisty tdgj@B dadsy j¥ Htj dzls © H dzw
9" OYOJ B2 9 o9dH] LdOYJ ZfRcashHEsy J t@
mudls Odzts iy MisOlsdmisd yd M<¢ d Hisfistse j todz
dzi sHd dz2OC s 7 5 § ety Misaskz ety d3tff tsdzO 6
| OgmmMse MEse s tOMYtcj HJ dzj ded v, B" dz dmti
dls! 8 HjdzlsO H dzwt-Is jdig) @D tc dzip €28 dzd L o Btstets(
dmMfsdz! L soaOdzd j dF ftesctcORRB GraphPad Pr
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1761 3. [{tAal]L1mMYIOYSEITIRBURS O
reAcl I SIctrIREL IOV L LS R
trAcffd3fctrIRESIOVV L LS SOt sdud w1
O dzOdzd L Msotej d3j dzdzts? dzOEz ydzs? dzdlsj 6 C
tOLodlsdi d EMfjcd IsttOdy dzOdzls ts dzts éd d ,
vitro S Effise j dzdzr & tsigds@dztizd, B § s st st ¢
HsdzsteMC d 3 tsted OdzO 3. [ dzv  dzj yj dzedw Isjt
fj toH j ydzts 2 dzj HisfMls Ols s ydzts fyls d By dzts
IsC Odzj ddgy j dgj tedetsy MmMjtHyy o© COyYJ MmMlse j
dLBJ Y Ols! dzOL dzOyJ ded W d diaf iz dzts @) Iz § fiplg PJfg |
EmMSCtstedls! otej BY BYdHOddY HBdSttMS et f
it OLtcOBBISCO dB3J ssH G ML HOdzd W f SH
Hazd Is j dzt dz" 2 ftetsyj iy, stejBLESh 2 ofqj M
M smMtsetses §dzkzyd ddvw Is¢C Odzj ddzy j dzj tcdz" -
Bj ° Odzdoy iffpStaR s, oL sy desisd dR f s5fyd
odzdwdzdw, Coltstets] HOdzdzr j] BOItedSmr BE
SO OMm I8COdzd ddg) J deJ edesG 5 Bice OdzO  daj
slsiststey j dzd W ftcd ILOdhi zOdzsOydd, QO Is
Slsdgsdzds ¢ L OfMj dzj dedz” o3 dz0 tzjj i § G gzods O d
[Hddz dL dOdetdjj t©OLtOBBIsOdd & Mt
5C Odzj dzy j dzgj tede" 7 e Odetso H Yg dzdz® dzv t
ZOlsdodz 7 tttcOdzse, o tjLkzd O] Yj ¢
StecOdzOB s MsMmisOok dd Mots2Mmlse OR HBOIs
CtdeflstezC ydd toj yj dzdze dewtedL dqtekzs s Ok ls s dz
s O0Cdd3 tsBtOL 53, f sdzz yOsls IsC Odzj d dzy J dzj
ZOlsdodz j, dL Mbtesd (HodstenS 9 izj 5ty
MOBsets fOYdjds®. | HOd dzgj 2" j B HEsda
COtC OM By JIls fsHe JteeOIs: MW BJBHJ GicOH (
fllso sdzsor B S odzj sC ORI odzj S dzj Istsyde &3 BOL
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Il HOdzdes?2 G dzOo | s dMmMOdets  tod d3j dzj dad |
f cdzlz ypy gz ¥ dzdz® dzvw ted L Jtetso Odgdz" = MJ teH j Ydz -
BsteW szt dy MOV S OLOSIsjtedmMisds O, i df
sSftejHJdzf dzs MtsH jtey Odedd 11 s, ¢+ dzj oz dzlsts¢
H OdzO syd dz¢ O OoLOddsH j2MIsadw HJ YJ dzdz
L O dzj dzdzr = 3zl Is def ¢s tsd3jdelsjddznnd d30 dz! dzf n fn
Cdzj sts¢€ ¢coO¢ ftod MisOlIsd ydzts 2 tej ydJ dzdzs
Ckedz! stceOdz desds ff dzOdzgh j Is§ , sO0¢ d ftd
Bdtstcj OCIstste fJteWlzL dtsdzedzr o3 d3 IstsH 503, |
NqdLdzi M sitse detsiils! ,  dgsfisloBs s dd uls BE Py PEJ

ZsCOdkdL Oydw  CdzjksS &0 S$O0wSofmj. [
syjddo Odkzd ftod Godshd Mmeojlses?2, Wd
BICtesMS sy dd. ) sls j dzyd s C HaW W jtejd

dsd L § dam d B3@'tedsdfO dz! dz' = Cdzj sfgC 54 dgj ezj d
dBzdsecdMissadBduj MEsets 0dzOdzdL O.

3l OL OB BIKC O ftoslstsCtsdzO HJ yJ dzdzs dzv tec

r dzw ftetso j HJ ddW HJ yd dzdzte dzw ted L ©Oyd d
HJlsj @oedgLdglsazOIsdyj MSd2 d3j IstsH, Colstster 2
SBiOLSA EZHOMYIS! Qalzj sk d st L Y js € © dzj 23V
slsdetsh jdzgds € B dzZCOd3 osdztsC sdz 9 dzj € dzj Is 51

[ Mdets o dz" 3 dzi HsMIsOIs ¢ OB tcOdzj § i
HJ Yyd dzdz¥ dzw toc d L @hHCdet ain 2088;Wai@wrightJ.M., etal, 2010)
wWodzws Isfpw L dzOydlsy dz! dz@y dzdfivzd Is § Wz dztztdzv tc
yomtse ) , mMtsL HOB h OW FetotsL Iz BOCIsjtod C
ZOtclkzh jddw jcets © Mmewrd ) HAzdIlsj dz2 dztsf
or MeCts?2 CBdzyj dzlsteOydJji2, dmfsd L tse Odzd,
tcj Ocj dzlstso, O ISORodls fzsazB 6B BB M L tc O C



53

M eHyo  tsmdzj dLoedzj yd dedwv du BstotsL d dz
BOCIsjtcdOdz dets?2 CtdzlsOdsd dzOyd d .

l tod fMtsL H Odad d OQoltsteMS et foslstsS
fsMlsOaddzd §jtejH M2 MdzjHEkzehdj L C
cd M sfzEtdy MistczCIlskzter odzj Cdzj ssydesets
h OQHWh jGts tej ) dBO BicOB sIEY dcd BAGs dzts dndiz
Ctsdayj dalsitg@ycede j dzlstso ,  odtafj dig Qifgfls ol tCtefrifots L of
BOGCIsj tcd Odz! dats 2 Ctsdzls Odzd dzOy d d f sdzz yOj
COfMloa O fdZzyoOj dsets BdBsddey J dzj tcdes e 5 d3(
Jets €Oy mMlse O.

litjH o HJjdzjdzdj 3 ttcai)adzs UG d3fsdr) ipas
GJYUOtddz o HSL J 100 (r H dzw ftcj HBSIS
CtesdzOtcdzr = MtsMikzH OR, M EzMmlsw dz1 dzts o ate H
dzj sOdz dgz¥ HtsLEZz BOtBdlkzttOIstse (150 d3G/
1 sfmdzj Milsj tcdetsls s d 9" HJj dzv dzd -dzj ds%cd O
[t OdtsC ikt dzj € ydh O0dzd Bls BCtkzy O h
fjtejrHndgs® d LOHdzt® ftsdzr §j ojdatizf, @Bt
COdzt dzdtetso Odzd da@ , & O figigds Evisdzdifj t&2H Yy O, i dz
dzj o z® sBh Izt fn ts dzdzlz ¢ Otelsj tod ¥ , dzj o Iz
Zdedtetse Odzd, L Olsj dif sthisf) jodsd zq dzddry] cfikSddd , |
MekmbsSd Stwtod d§ ¢ MY dsiot®© difj tg WP © U @ de® dz
Hj yg dzdz® dz¥ tedL Oyd fllsj o fdtewizedd
HJ yj dzdzs dzv tcdL dtelzs h dd&3d tcOMmlso stc O d3d :

1) WisiW Olsdz” o3 BEW j totsd3 1y HtB-0O9 dz
Mt fssdBdyddzO o Isjyddedd 1,5 yYOMmse

2) HjdtddL qtctsd Obizdzs@MO SH 52

3) 4% oS odistctsdy HJLSCMdR sdZzO0O dz
0,002 rNd 3,5 yomo
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4) WsmW¥ Olsdz o3 BEW j tosd3 fn HisB-Oo dz
Mstej fssBIYyddzO o Isjydddj 1 YOMO

5) Mmoddets?2  OdzS toj O(sQ On €< sR  tp @ fglOa tistd
WsmW Olsdzgse s BEW jtcO M2¢ODdYQEPds d d&3OC dzc

6) WshW Olsdyr &5 BEW jtesds M HBBOs dz
Mstej fssByddzO o Isjyddedj 18 yOfmtse Mt

[ jsBHdCO tojstescOHdEs?2 §jteWikzLrdd Gt
OQtelsjtedd Hj2Msoakzs hddsd ojh jMmMseoOdd L 5L
dme dzt yj dedw tslsH § dzf stc 6 Odz0O. H4C Btotsmis
orhj WdLrdsdasedyjmSédr L dzOyj dzd 2, YlstsB
ddzd ftesdzOf MO OtlsOdz d" = ¢ ZO§f Odese
fteso jHjdeds ff sdzdets? HJjyJ dzdz® detlels F OO Qd @ &
e yJ dzdz¥ dzv B OYcfefso j Hj dedd fJjteizL dd M
f s OH Odad W fzL M te! Cts9o OtSLHEZRO 9 s tc Iz
cOMmMso stcORRd, Ctlsste’ j Bsecdzd B' BlskZtedt

108d BT dzs tslsd3j yj dats, Ylsts dz20d dzz y" d
ftotsn tsHtglds dMf sdz' L s9 Odzadd tstcc Odztso oL W
ftcjHO OtcdIsj dz' des ftsdzgjh jdede" = o rmstzssdc
Mow L Odes f ftsdzde d3 6 SO jdzedj &3 o MJ =
Cdzj s¢ OR BIsC OteHO (), ¢O¢ Mdzj HMlse d J ,
Hjyd edzddzdtelzs h d o3 OG J dzls O 3. v OC Y J )
ftcjHOo OtcdIsj dz’ dzr 2 dROMMOY MjteHyoO  jtejH
1 IsOfj COdzt zdtetso OdedwWw. [ dz LB dz did -
Ctetsad dL COkjte MjteHyo d ¢ stotsdzOtecds
ftetso jjud datlj yJ dzcz¥ dzw tef L Oyd d d f 5356 O
dzj f totsH jJ Yy j dzdzt dzv tcd L Jtets 9@ Odzdz’ n sB dzOMmis j 2
ojterlkz"N )] d fjtjetetsHC j .

]l dzOyoOdzj HJyjdzdze d&zv tedL Oydw fHtetsdmn ts
qazd s " j 3 dzOdd3j dzg' " z¥ Istsdzh ddzz B¢ Qe D
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fsfmdj dOUOLO §juWbkLdd ©OMlsostesd HJL:
©OCEdajy, © ojtoibkhCj d fjttjeBtsHS
ofjet 5 wGldshjdds ¢ bkfks!s (ctsdot
fsmdzy kHOd ddvY ¢ djls sy s dioisdid dz @ ts O sl
CwOfdr 2 yojl d MmMisOdase ddzd i’ 1 isigLdz®y
sCwOMSE (wdfy. 3.1.1).

tdm &jkuyy Cw' " (¢) wes 4 (1) (o
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2o ts2Mlso © odgj Cdzj stsydese s diZEOIted ¢ MO
MjteHyo® GCter Mmr

[COMCO G BOsEMddzddtsd d { L ddtsd
orwoddzO ftotsHBd dts twOMYf sdztsy j dedz" J € dzj L
B hjydes? cOdd M fitedijtedul M dc@BHY
B4 3" N Jydelzs 6" ndzz¥ Mt Hd ded lsig dp dEAs lzlsi
COf Jazadzv ter.l. (g fyd )3. 2

l ftojfOtcOIsOR HJjYj dzdzs dzw ted L d tets 9 O dzdz’
Cdzjs¢d d SCdzjlssydz § YHt©CO dzgj orf wWodzv ozd,
o' ndzs twOMY sz gafsdede'dz] dz" Js o BdzsC dzO 9 dzj ¢
M cHYyo, Cslsste’ | o dzOlsdo desd3 Btcc Odzj
Mtswesds B tczw MbtesdRzlistedQdz® (tedfm. 3. 2

[CtOMCO wHjtodtets ®HBOjtedOdzO ftoj § O
DAPIf sHIso jtcHd d&zO EC OL Odzizlsy o bz dgH dztgdi vy J
WHicO OSIsdodes WdzkEtstej Mydtetse Odzd d B'" dzd
(tedf@2¢,3.1). 1 HJjyjdzdzt dzwtcdL dtetseo Odzdz ~
dzj L dzOydlsj dz' dzlz ® OkIlss¥ dziz tzfe § brJy Ip ey dets G = ¢
(tedm21 ,3.42) .
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100 px

tdm. 1 DsHodesy (¢, 1) d HJIyjdzdr dzviedL d
1Jd BObsSCMddzdd d ! sL-dde. Ga0dzd wEezd j=140¢, IB¢ |
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¢ 1
] 1

t dM221 DIsdo dzetsj (¢, l) d HJyJ dzdz d&zv ted L d
A dzZ stej M DAPzy Yo j dzd uppE&lj] =10, &€B. ~rld0, IS¢ |
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[COMS O fStesWzSMddsd § | Odz
MsjHdddl| d' sl Odder &3 o tsdztsC dzOB 8 dzgzP Is
odLEOB]L qieso Ols! o sdsS dzO o dzj § dzj Is ts Y dafs «
d &sCOoddLOyds o &IsSOtHj. [Mdise dzOw
B hjyder » fkzyStse tHddaso toj dzj dadats, 0O IkOS
BOL Odz! dzf » 3 di3BtcOdz d OHo g dzs2phd Q BFtetsc
I Hjyjdds &vtedL Jictso Odzedzts 2 sC Odzed o dzj
ftoj qiskzh jlse j dzgdzs dL € 5kkzOCE j dz0@, Mo
MhteOdedy B b stW HsY) dzdzOY MistkSsktcO
tcOMYf sdztsy j dad | CtsdzdzOcG j dets o rCAnj . o ts dgtdsCuty d
odLEOd&dL Jicso Odzd !  dzj gL d3j dzj dedz’ j B OL
Bj S sets, 8OC d Ctbfdscs $Oddstcd®. 1 C
dL d3j dzd dzd 2 MstczSIskzter |, stedj dzZsOydd ots
fMtsj Hddedls Pde des? dZ®G Iy j 2823, g dzts (tod .
[YjdS O Mmsmsswddy ody S djlssydscs dC
2O kdz stcOMmMstezCIskztcdzsdy kZtetsodzj, O ISsOC Yy
Hjyjdzdzs v tcdL Oydd fsetsHddOm (g §
BdCtesMisfdd, f§sLotddoh p3 ddq) dddzd o d &
Brhjyder § CdzjlsCd, 20 ko jddujddd o 1
pdzj Czj syt s ROIEedC MO MjteHYO® dr ¢t
| BtOLYOR dOldods 7 kCOdj?2 ftod
BICtesMSsfdd odLbEzOddL dtctso ©lsafj yipsiel S dz@
ftoesHisdz dets tstedj dzlsdtetse Odadz’ = d3jdyr Shdgg Usdis rd
o4hjMmiso@d (t9dMm 13 . 2
I Hjyj ded vtedL dieso Ocede' & G©ioc OdzOR
fMlstekzClskter odzj Sdzj ssydesets &Oeds MO ¢€d
oLOdhisY jtoj f dzj Isjifgedz” fpj s j bBWwBEYsdz o dzgj €
HGOdB) kel 06 60 { OfMmisswddj &jyHLE
HisMisd ¢ O4z50 3@y Litcd fry ) 3. 2
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tdm.3 DsHodesy (¢, 1) d HJIyJdzd z"wedL d
1S Chdd 5 | Ok | eesd R LO,j dHoe | R0, ¢L5C
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Date :12 Sep 2012 2pm EHT = 5.00kV Signal A = SE2 Date 112 Sep 2012
H WD= 13mm

tdm.4 Do dets (¢, l) d HJyJ dzdz d&zv ted L d
4COdzdtolzs h OW 1 dzj § StotsdzdzgOW  BAISRSOPSOEY HIB,0 0@ 0 |






























































































































