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tdeddegj eOydw IISCOdzj?2 d BceOdzso Wo dzv
ydor a Gt O@zfeExgp] o' tcOy j dedets?2 MY sMisB i
Bdzj SsfdlsOs hdrn B&ZOHOJIs  j yd ddichalppautps tstc
G.K., 2007 . 1 sfdzi el % CHddid BPD Gt §tsoHL
B sOMsOL B bk Bsdz dzr = t©OLOdoOOjIsw ISOC
st 6 Odz0O, ftcd CBolststetsda eI jd3 f Otej dan d d3r
sfjtOydd, dj MmYftsmtsej d DOsemiHnPtjal, J2005]s
dddzHtctsd3 BOdsC s sMisOIsS O -3 Y% dedf © dzp B d
fdtedded Mhde tjLjSyde, o Ists o] hOddgjalf
fsmdzj 5§ J tOydsdzdetsdz  J tdthrsmopd J.9n stipls @61dzw | Is
Kotel'nikova L.P., Budianskaial .M. , 2012], Yylsts EZSOLT 9 (
MisdBzdz ydd twjcejda eOydd ¢4 ud ded.

[tsdzi SEdzvtedzr | d Cdzjssyde" §j d3j -~ Odzd L d3"
ftcd mMddgBkEds MisOISCO tMisOs gmuzd dIBO Iz
oL dzgsy dz' = B~ Odzd L dBis © sy jIs BT Is! B dzfs
tcOdzdzj 3 Y sfdzj s jtcOydodadetsds f jtedtsHJ, Y
tej 6 dzj eOYydd ¢4 ujdd ¢ shizkH @izp bzt O &0 &ats
BOMMy yjfded SCterm [ sBOdSOa O [ . s. , 1984]
GJYOlsydlstseo f§tsmdzy MkBlstslsOdz dzs?2 tejL j &
1 Ists mMoweLr o0k ls 1g] fsSLHdddB dOoyodztsd 1+ ¢
fesddyjtOoyds c6J 1§ OlsshgifisGbls s teldl) fifidslageg e s
tgf BtcOdzmW stcdzd oz N | DESowWa Ot df &#.16,0 2c0s0ds]|O, ¢
OB SISO L Isd HOdzdz" j dzjPanis®.etmly 1988 Mtissonds o | t
etal. , 1999]. Il BL sy dz" &3 f ted yd dzOdzd dzOtcl
ftod MmddeH totsdils OO @Yty Y ded wWodzwe Isfpw s
tcjLbEd sOIsj] ttOLo9de O h j 2 MvwGolz Micdt &.0d20H31S 2
GruttadauriaS. et al. 2015] , O OS¢y Oftflstslsdyl
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i OtsydBssafLh j ddzsets kiotse dzv  CctaEdras i (
[Eshkenaz)r. etal., 2014].
1 jMBEslsteY  dz0 Bsdz "2 BB jd& L j Sy

tjcjdzgj OBedy # Mmots2Mmise, Mkhjimlsoksls
o tsmiils Odets o dzj dzd ¥ , Cslstster j BOkzs dL Ezyj dz
Licjdedw, o MlstesdsiidlidCahia0d ¥ OC st
HGF, TGFhVEGF d Hts. , tojcbkdzdteks hdj tojcj dzj tcO

dd CdzjlsCOdP. 6] 8egz@I s58Oyds §jyjdd dBsclls
St OdD Y ted d3d ts, zjeSCdj d fysd, 9 G§ ddOs
hgfo lsea jlils dzO0 { 59 WanagHaKdadal., 1992, Kphai&]et .,
1992], 0O IsO¢YJ MmMjdzjL j dz€ O, IdgJAsEnsHa@LE d
et al., 2014] 1 Oy dzts § L dzOy 4 dzd 4 LlIsts dd3j jlIs
fsotejyHjddw §jyujdgdecSdOdede Jf stqj ©sezd tegze
fsmdzy MEellsOdz dets?2 tojL j Sydd §Juyjded o
1 od Bdzs € § ftotsdzd W j Oy dd ¢GJfOkydls
1 C My toj i INDTCHed[TWBAK/FN14-nd ¢ dzOdz! dzr = f k2Isj 2,
OClde Oydd f§tosc | dzdilsupjtedtel -~ d C dfRlssA VR J 6
G J § Ols shuydiymmakK [ et al.,, 2011, Yanger K. et al. 2013] . ¢ ¢
ftesej ded ststedz’ n Cdzj sts¢€ Bsy jlg s tsdzse 0%O
GJYOIssydqlsse [ He J. et al ., 2014]. L Y
4 ud dd dadjgasiftsipd) twjLjscydd 80% &kOMMm’
s dzt YyJ o2 Cdzj Istsydzats 2 fsfzdvyydy 2, tc
ftesyy Mimr ) 14 ud dzd , W dzw b Isfpw BOC toisW C
fesfzdvyydd HBOoRSFIOGHtej HBlsOo dzj dzO { tsis ts d3
Cdzj s8¢ wmgmzlsdgjuyddk ©, O djde' hOw dd3j dIs & 57

[EpelmanS.etal. , 2014]. 16 mMfjCltk M St bdtek
fteso My Odzd Is§ dz! dz' | - fIO€ Bjsd Pdzftc Ofls sfc2iz" j
Ji menez S. A., 2015] . J Hd2OC 5 ded €20 ogd



WEdC ydodzOdz! dzr 5 -~ OtcOCIsjtcdMmMisds O3 dBROC tot
fsmdzj MkeltskOd dts?2 tjLjSydd dj dLEzyjc
LMis Odzts 8 dzj dzts, Yls ts ftcd fsotcd yHJ dzd d
Bzdz' Isdff slsj dels dz" j f Isfets 3Oz} fids g j dededeg & ¢ dd
CosMsdese s s e @ dafeni.Plzetadf m ©®R 01 1] . v tsyds
odzdwdzdw Bzdzt sdfytslsj dzlsdz = MlstesdzOdz dzr n
U4 uddd dzj drojMmisde . wudlbojlsmw, ybts [ ¢
4 ud ded d dzd 9" HJj dzw Is BRdzts ) j Mise ts Bdts
Misd Bz dr tc]j § OtcOIsd o dz' | WutXe=By JegR.! 2012]. 4
{HAZ20C 5 jddzv digo tej 6§ dzj tOyds ¢ jujded ¢ sh
dL Eyj dzes dzi.H 5MiIs Ols 5y dats
v OC dd3 sBtcOL ts50d3, Bsdzj ¢ zdzv todz | aB3J -
ftesyj Miftse, tetsdzr Htosej dfblstrdzyf?2 CHZPEGHEE!
Mk lstsls Odz' dats 2 ted LdSydd 4 ud dzd dz4 gL
tcj G jdz] cOIststcdzsds ftosyj My Hickedrn BteO
ftejHMIsOodzwels dqdzlsjtedim o Cdzddedyj MEsdz Of
tj 6jdzj wOyYdd f joudpdedts A tetgfj Lhjifeusdsdls § 51 o t5dzd
fsHatHT ¢ Mddzdw ydd tjcjdzj cOlststeds =
A j dz tc@BdslsE yJ dzdJ dBsdzj SEdzwvteder = d €
tej 6 dzj Oydd ¢juydded Sterfyp ftsmdi JjJ Mmisl
1 OHOYyd dMmmdzj Hiso Odad W
1. RLEZYdb! HddzOd3d Wiz cffj f ©dedsiyids@wd { ) dz,
(80%) wWjLdSydd fiuddd E Stwrf, syjddlhs
ftesdzdWjttOydd d Sdjlssydess? c¢dBJj dzd .
2. RMMmdzj Hs9 Ols! HddzOdsd Sz + CMftej Mimdd
WOCltsteses tsMisO, tjekddtekzs h dizdics OGO
MelsslsOdz! des?2 tojL dSydd.



3. RLEYqIs! EyOfmisdj fttsejddststed &
TWEAK/ Fnl4 d-id NI @Hdzts ¢ fllsd, s
HgW W jtejdydesaSl o ¢jyfoOlssydlss .

4. uvfOdsodl! tsd Mekefsfkzdvyd2 [1 d
BOC sl GOELEsF PEsdL o sHd 1 Gsdsydsss § it
BOMMT 4 ujdd §sfd mMkeltkOd ds2 tojL j
5, [RO©0CkjtedL 5o Ols! HddzOdBBdCS . - 1 MYt
fosksdoco sy Odzdlsjdz dzr & ydlbsCddss d
ftesdzd¥ j tOyds cJjfOsHUDPESY Icdo togze g Uz & Od]
MzelbtslsOd ds?2 twiLjcydd.

6. [yjdedls! odzdwdzdj bOdhf ZOdksoydd |
Czs yjo'j WmsdzjSkdvwd j  Sdjssyd j o&j
MkzelsslOd ds?2 t©jiLjiSydd.

1 Oz ydzOw dztse d L dzO

Ifitear j EkfmlsOdzs adggjlsdsds d Yy )t s 8 s @ d ¢ dzO
sjujddj 30 yOfmtse ftsdzj MkeltslsOd G2 t
fjtedsHnO, yYlsts MowL Odets ) dadL ¢ d-aIJNFAEH | to
CjfObtsydlsOtedats ¢ sSHGF O S Iff t§ ) Qocff s frjdsOz o to j d3j C
ftotsdzd W teddjyditsf teso sy H O sfw Of sf Istslsd yy

l1tcd EHOdjddd 80% &OMMT §jujdd St
ftosdd¥ jteOydY 6jfOstsydlsses, ROLOCIsjtedL |
OCIsdodzsisd ¢ j f @lsusjytefjisis 92  fiptolssia] off sdgdialz
8 yjtejL 7 MmklktsS. [ ddlsjd dovw ftetsdd¥ jtc
GjfOsydlson buOdnSttdfydsdksets W OSksik
SOX9.

dkzBlstslsOdzr dzOWY tejL jSydw fjuyjded fdtedoe
Gj disppe zdzw ststets o i ibjhgf folzjdte Gngef , € OS o dzj 2

d §6yson. 1 fjujdd oM MmMkeltlksOod d
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fsorh jdades?2 OCIsdodetsisd dmmdzj HEkj B ~ 64
tc O dzdzB-4 8 y (ilG, jlidz'inos, mmp9, fgf2, tgfb, fnl4) ¢ L +HockARf 2
Mz smdzj i jicloyd t(wffdy )t weblk, Miskss
Holzdz fdCOd3 BIItslsdyuj MEBs2 OCIkdoedetsMmisd
sjyjdedj 30 y tsMmMdzy MkBlslsOdz dats?2 toj L
ftecso s Odzd Is j dz' difis df 5 ts I3 dff ds st P @B, c s ¢ j dal
WOClssteses ttsMmis O, ol G zdzd oz ¥ h dichgf Y O dzdsttcC
tesMlsO ¢ jiIFBEQ s tsMisO WdBttsB d&zZOMists
Misd BBz dzv ydd ftosdkdW jtcOydd c¢jfOltsydlstse.

] ftesyd Mimd tjcjdj eOydd 4 udSdaddd ¢
slsmMizlsmise 8 Is Cdzj s€d fn) ftoesdsd Y 2lstsydz d
CJYOlsydqlsozd WJjdtssdfsdz, O IsO¢YJ d&OB &
notchld notch2NOTCHMd ¢ dzOdz! desc s ff kzIsd, Yylsts Mmoed
OCIlsde Oydw ftescj dzgd ststedz” ~ ¢ dzj e slzy difefsq.
CGjfOydlsses o ntdzOdkedtydlsr dzj dzOB dz¥ H (
H Odedze’ g Iz hodsgsm Oded L dits s e 6 J dad €Oydd ¢4 ud
tejLdSydd weodzw jlsimpw ftesdzdW jtcOydw 64 ff Olst

1 sfmdzj EHOdzg dzdv 80% di30MmMmr 4 ud dzqd
Mdsiy 3 BOCwLEBDYEAHa ) ddd drn JosddwjttOyd
1 CMmMyted MMdd ¢ JjibAsd6, I1pd s & edfdzRastsd3 o iy dBOS
ftcj HMIsOs dzj dz ted L dHJ dalsdz’ d3q Cdzj Is¢ O3
ftotstc] 6 dzj cOsstcdz" » BOC oW Octso .

steOdemt dzOdzls Oyd v  djdsds Hakgfefdss Iclgr dBls d&f &z Is 5 €
osMMisOdetso dlisj dz' dz" § fwsyjmm" o §Jyd dzq
cJiOlsydlstseo, fHtod {Istsd3, o998 jH dadzr jJ Blzdz
HAWW jtoJ deydolze-tizffets o dLC O tse Cdzj ssC¢
Ldzd 3 dzd ez ¥ Is @3 3@ §-¢f s }dDs S d .



1 Ok yiffasOCIsd yj M OwW L dzOyd dztsmls !

l ttOBtsls] tOMCterlsr dsdzj Sdvicdr §j d ¢
fiudded tsfMmdzf JjJ MEkeBlBlsOd dets?2 tejL j Syd:
9 tOdzdzd] Mets¢ TMmdzj MEBIBISOd daz@L Red d3
fMtsH j o) Oded j o5 W OCTREAWEO cdpjf SOt y@ Is Otc dzts 6 5
HGF o 14 ud ded , zMmls ©Odzts 9 dzj dzts CslBY § dzZM OIs t
cjekdwWisstedz" » Gjdzse o djesdm d T5ysco
Cdzs yjordsd Lojde v, dzO ¢ ts5lstOds™j Hddgts BirflSfHC
el f OtcOIsdodzse s fftesyd MmO, wodwjlsmw i
qazHzydteizjls ftosddWjttoyds ToNFUWRIstygdIsBac
Cdzj sCd, MmJ SHEE O] wsOChd ] dzj ¢ ¢ dHjts fdts dafdas{dpS iz
dimssyded ¢d Mddzlsy L © HGF

1 sC@&OO fteddzydy d Odz! dzOW o BL d3tsy dztsmls
tcj 64 dzj tOYydqd i sfdzd Mk lssls Odzy dats 2 tejL g
fzf sydzese s CGsGded@ls ¢ O O OO B dedzr 2 1 WW j CI
H Odzdz" | , slsCter 90 hdj fjtemfjCilsdar H dzw
f Oyd jMzlsfipdddzH csBsdz BOdZSEes MIsOEO 4 yj o
BB sBH B9 Cdzj stsydats 2 sjtcOfdd L OBBdzj 9 Odz
f sdzlz y4 dadz" J H Odzdz" J s BJcetOydd d ME st
IstcOdzmtf &zOdzls ©Oydd o Mmjdzj L j dz€ Iz.

rdmmj slsoydy MRy sk Eaods@piiz) yd Odz' dats
03.03.04dzj s sydzOwW BdtdZsedw, yYdbsdsecdw, cd
6.

[ By d dij lsts®OC dzf y® iz s o © dzdiyvd
Coli3f dzj S Mdesdz OdzOdzdL § dzOkydzr = IstezHtse sl
sB dzOMIsd dtsdzj SSydy € de'dsd ~ OUary IsZtse 6§ 6§ dzj to!
Cdzj stsydets?2 edBj dzd, GCdzjlstsydz » Isjrn desdztse
fsdtsyjdedd Ekyjddv t tjejdd teOydd §Judd

GgLdSydd dzO ) OwLOsdods § fwSYyJmmr,
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SMis@Is Y J yd dzgd . ] tcOB s5ls § dmtf sdz’ L tso Odz
tedJGjdzgjtcOydd t4ydded tsmdzi MkBIslsOdz! dzts
Cdzj sts¢€ Bdzj S5 JlsOE h A (4 tcodydze = ¢ kd
YydbstsadBdud M& sy d da&Bzdsydlstsadddud M
d aglzs e dMistsa d B3 Uy MSE 5§ BECOh do Oded §j, Bst
d Wdzztsted My dzls dzOW d BICtesME s v, |
d BBcB3lz dzts W § te d3j dzls dz'-{2) ,0 deOjegfiisjists dz s Ols d fyls d y d f
dlsjfjdz HBMsSe jtedzsMmMisd d OftessBOyYydw
 sfistse J odztAh s Olstt®j L IsB J Mt J ydo O4 Ismw
dzse dydz' &3 dLdztsy j dzd §j &3 L ©H Oy dzdffIsialpHitsty OO
fMse toj d3j dadz’ n Of otsB  tets 9 Odzdz’ n dBBj StsH 59
f tod d3j dzj dzd v , HisMIsOIstsydzr &3 tsBi jJ d3sd3 H Odzdz
colzdffr, ydsfls ESleszd yj Mlsetsds ctolzf {f MtcOo
OHJ C9OIlsde" &3 Jtod o3y ded ded J d3 BJ sSSHBS MISOISC
sy € 52 fosdzkbyjdedzr 7 tjL Ezdz IsOIstse  ftod f
Ok ydzs?2 dzdlsj tcOskzter .
[ Olsj ted Odzr HdMMJ tlsOydd H sdazy JEEBO dzO
Workshopon Liver and Pancrea®evelopmentFunctionand Diseas(26-30May,
2013, Athens Greece |, 1 1 OydtsdzOdz: detsd3z C sdzc tcj M
3d Hd yebdzjH(j4¢ 6 tew 2013, [tsMmCoO) , chClskzc
dzsted3dd d f Olstsdztse d d)e Joilt [IuBhB/Mi® Sym@osiuindon G .
Mitochondrial Physiologyi a Point/Counterpoint Meeting {B Sept., 2014,
bofMmlstedw) , 2 10ydsdzOdz! detsdz S tsdec toj fgEN J
HjGCOBKGW 2015, [tsMCoa0®), [ jYHEIOKGEKSHdzs?2
o cf tetsmr ¢ jdgsjteli @& o dzts te d34 d f Olssdztsc d d
3 ) ZOB St OIststcdztsR | £ S0zt J kgffdafpfde ©, 22 HJ G
] dydetsy Eyomlsdf z®y B tzts @ 9 f zOdzdtetso
dmmdzj Hsea Odzdw, MOIsdmMisdyj MES2 SBIKCOB SIS

L bssds,0 f sHEslssoC ) fhkeddSOoyd?.
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ldzjHtcj dzdj tjLEdz IsOlsse dMmmdzj Hiso Odzd W
tJLEzdz sOIst dimimdzj Hiseo Odzd W o dzd H tej dzr
cdmMssdzse dd, 1 3B tod sdztsc d d d Yydlstsdztsc ¢
ZOydsdzOdz! dzr 2 dMmMmdzj Hs9 Olsj dz2 MECd2 d&Bj HAY
ldes®B [ ddzL HteOa O [ sMimdd, AL o¢Juv 1 [ ¢t

dZOtctsH 59 e .

l sdzsy Jdzedvw, or desfpdd3" § dzO L Oh dlskz
1. uMmksOdetso dzj dz@r @ Bsdzj Skdzwtedz" § 9 €S dzi stsy
fsmdzj MEBltslsOdz des?2 tjL jSydd k& GCtr f.
5B dzZOtclzy jdgdzdo B gz BJlbtslsdyj MEsets ydo d
ftcedosHdls € ftseo"hjdd¥ ERZtetsodzw OfsflstsL C
GjfOtsydlstss wodw jlsmw dzdL S5 f)tsTENFAxh O dz
WOCIsstcO ttsMmis B8GFE j 1B Ists § d&lsi 9 dzfm O Is tistefdztO ytff
M zZlHGE®® dzj eS¢ dr d fYysOn.
2. Jlrwodzjdegs HO O fdCO dBdlssilsdyj ME Pt jOL
487 2 yomo, -dqjtfpL Hiizg iz tsHhizelstslsOdz! dzts?2 to
Motslse jlsMisekzels HOo O  jtedsHO {fYtsor h jddWw
WOBtlese tofMisO, tjoekzdzdtekze hdr ftotsdzdW j tc O
3. [Mdzsodzr &3 dBBj ~ OdzedL dzgsds tej 6 j dzgj s Oydd
tejLdSydd wedzw jlsmqw ftosdzdW jtcOydw c¢jf Ols
ftetse j dzd sstcdz’ n Cdzj sts¢ . CCMmftcj Mipdw
BO&zs HidejWdzy J tctso Odgdz" » S dzj ss¢ SOX9 o @,
fSHHjtey OdzgdWY HdzdIsj dz des?2 d BOMh IsOB dets?2
4, wbkBlstslsOdzr dzOW tjL jSydw orLre0jls 0C¢
04 ud ded, Yybsts feswodvjlshv o zo § dzd U g ¢
(CD68+CdzjIstsCr) s ddWjrEwoqdqdd d OCIsde Oy
Y d s ts Citflioat6ail 100  dzd - .
5. vtOdmlf dzOdzls Oydw Bzdz' sdftslsj delsdegr = Mlis

fedesHdls ¢ MbsdikzdY ydd t©jcjddwOydd ¢4
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Yls ts nOtcOCIsjtedL 2z Ismw 2l dzd uSj telzdfg ,d3  figls c
ftesdzdW jtcOydd GjfOsydlstse, Eme stej dad §
B3] 2O BIlsrtdHtcd? c¢cjfOktsydlstse. U teOd
MstcsgOdz! dgr j] SCdzjlsCd o Isjyjdedy btejrm Mk
LO Myjls WOoetsydlstsL O BZ3OCtosW Oc Od3

1l 2B dzd SOyl BOIjted OdzOdz HdMMj telsOydd ik
MisOIsj?2 o YktedOdOn, tj Stdj dHise Odzdz™ = 1 ¢
dlstczClskzte® d B jd3 HdMMmjtelsOydd.

r dmmj clsOydtsdzdzOv REBMNIEO dzd ny &S HEBO Jde® § d f
Memissdls dL oo jHjbg™, t§diga@aidwdEpEPt(
tejLEzdz sOlstso mMse Mise j dzdz" - dMmimdzj Hise Od;
tcjLEzdz sOIstseo, LOCdzyjdedw d o' 9atsHSO .

t OB IsO ( dzdzs5SHhisdoiy odz®E@dfP dzff yoOod3d. wf dMssE
o Cdzt QG HIssydzed SO dL dzdrs 20 Osslgy dgij Hlse j dac
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LI o1l [JtrRUL T UL 3

11t 4 vt 9ARC Yyl RrR flrsfIRUGSZRM 1 ]
11 ovCsuv[fRR

[ OLdzdydz &3 OMYJjSlsOd3 6 dzj 6Oydd ¢ Jn
Bdetsy j Mlseats OB sls, co¢ ) slsj yj Milse j dadat
[MdHBEBEOO | .@. ). ¢ v.BJdfzg 8366 Mrbalogoulds G.K.,
DeFranced.C., 1997, MichalopoulosG.K., 201Q . s d&zOfmMmd yJ MS ts2
dLizyd dd" twjcejdjtwoydd §Jujdd oRdzjssid
BOMMr BteOdzO  tsmdzi teoHiggindGM] dAddeBGEOR.N.&5 o
(1931) Higgins, G. M., AndersonR. M., 1931l g dH Btlctsoa O | . A . |, TV
[ 4 2¢ddz01966. PAlmesD., Spiegel H.-U., 2004 . t 464 dej sOYyd
f smdzj sO¢ 52 tejLdSydd smih j Mlse dzw j Is i)
cdf jtelstetsW d d, Ists J Mmist 5 B 6) @ tz0 dztyf sedsjd dgd- Jts
ftosdzdW jtcOydd cjfOlssydistse, dzts fted 1 ISt
L OdzstofsH Jtetso © 1 . AL, it wBddzdl@sg .7 .upQ¢C, ts2f jfr
t6j 64 dej tOYydd tBdOtelzy jdz d zdz fujOugddiese
1 tsdzr h OC =201@. | . 1 .

10 Mt otmMmlsOdse dzj dzdw dMme SHdzs?2 d
WOCIsstets o, ftcd 1 Issd3 tjh O hzs tc ts5 dz d e
B d&SHT A dzj f sdzso tsL toj dz' n Cter  ( BOMMO
dmatHds?2 @OMMr ¢4 uddd §omag wedat | Yusd
st J tc OBudhgrN.R., Swaffield M.N., DiTroia A.F., 1964, 4 dH sStcts9 O |
tweddzed dzO | . ¢ .,,1966 JaRnGrdAd2@.. et al., 2007 . L 9Lt
Cter i ( BOMIRD Ols jedg® AHAOPM O  j wd dedl do tsHndgrls, O d
MsOter » ( BOMMO JsijSz@ 2 on dzéj H25fpdzjc YO MiIs d
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S j tOudiHtstftso, @6I, 19Ah . dnkkBYdz' 7  dzsHis9
tedLd Sydd ftedhjtedts 20% §Juddd &BOMMO
Mzt §shdy sf@dddge ¢. ] .,20l0s5d P OC 59 C

] s dzdzts Y jodsdgdnjls Odzats o dzj dzdf j Istsets ddzd  d dzt
Yyofmisd ¢ 0Odzj?2 dsyjls smikh jMmsesdvis: mMw L O
fesazdfdsdrndL Oydd ddd da- ¢J 4. uctsHelipSdf I
Licr 9 OJ gRangeB.Z., 200§.

1 Jud dz o sMMmils Odzljo dzdeg Q Jj €Y d § B M dat
ftesdzdw jteOydd d f sdzd §f dzts JHtEfy @jyrftsfo Ols ji d
GJ dztso, 1 S tej Mipd W Cstster A fsorhoOjl
SftejHjdvjlsmMvw t©jOSyYydj?2 tteOdO dz0 s5fls
WoL ts2 o sfls Odzts o ( Is JFamstalzisl.¢ 20004 MithajgpdyfigD
GK., 201Q. RMMAatsHY dL ket  jtear d3gd- off tso
Odzls o st Odzd Is j dz' dFNEA I, dlldhs ClqOztss ¢ Iz dzd tolz & h
o Miskzy dzj dzd J GjfOltsydlstsa ) B Istsils d y
Foj dzd yde Oj lsmw 1 ¢ toj MKEE EGFOC Eskiss. )
sBj M jude O h A ftotsntsy HJ dad § GjfOlstsy
[FaustoN., 2000,MichalopoulosG.K., 201Q.

J Mtsslse jIsflse d d g dzd Is j TNEAS Izate di6 dzd
fMddasj L qtelzs Ismw BOCtsW OB ®Gd s It | Uip fzd Iz oz
nd mis j dilz, C tsls ts tg Gsw of Is d Azt lsctizy d Is j 1 ¢
ZOL'" 9 0Oj ' n G jdzse tOdzedzj 65 tslso jIsO, Y ls
o dBJdIstslsdyd fiF&udt@N., 9aP@ EaustpN. Et al., 200§ . 1 tsd3d C
ftesYj ¢ 5, f s CTNEADIGzts, MlstigE dzd sz Is  INES, tcOL
CslststcOW o M) MO dBMO je j f OlstsydlIsr sls  or
TNFAII6 [Rai et al., 1999. sttsdj Istscts, 9 dzOMilstsw F
HOdzdz" | & HB8&, ddzyEE] ok HEF ¢ dslsjsiusr 2,
fyls d dBlz dz¥ yd d ftesdzdW i eOydd Lfdlsj dzd Odz
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Of sfIstsL O, Ibld9)j MidsiC Oy @ H s o SO dzd Is §J dz' dz
[Yin et al, 2011. t tsdz tcj 6 J dzjlidi®gdLd O ¢ p y Jdd@fi Is
o tcj dzw OCIsdodzs dL EZyojlsmw, fs¢OL Odzts,
ftosdzd W j tOy(d*¥ GJTOBBsYydlIlstse d, B3PK d d3
ftcdotsHWIs ¢ L Qo jJteh jdzd® f csgfiinEBdziso d Is |
[MichalopoulosG.K., 201Q Yin etal., 2011.

g Ydls0j s ety beidfdQ OERgdfdis s Is t @ @i © dz
sBdMfJ UWeOptpgnisO ¢ HBEEYJ g BaZOWE Y | dzts,
o fjteor 2 yom fYsmdzy yYyOMmisd ydzHCF o6 JHfifd@dsLt ck
Ctetsod fsorhOjlshmMsOustgOjj sigfdZdad 2Bt kit
yomtse, HOdJ fYsmisjtjddzts o tsL o tE&uStdl jes MW
al., 2006 MichalopoulosG.K., 2007,2010.

HGFMd dzls j L delzj Ismw o 4 uyjdzed dogoOw yditst
HGFe Btsdzr hdr GCtdzdyj Mse Of MtsHjty dlsmw ¢
4 ud ded , smtse j dzdzts ) fitdf stcls Odz! dzts 2
[MichalopoulosG.K., DeFrancesv.C., 1997 . 1 smdz dzOdzj M ded v
o f d&zOL d3d fsor hOjlsmw tizldctst® Q wdz lr @t & d)da
fteslsj sdzdilsdyd M& dn tej OCyd?2, ftcdotsHwhd
BOwed MO §Juddd, OUbte Ofysf &8 d 53 HGFdzd *
[MichalopoulosG.K., 2007, 2010 Shanmukhapp# .et al., 2009 56]. | dzO 9 dzO W
esdr! L Issd3 ftetsyddisi nl dgdAd0eadg y BOEd S Mdzr
[Knittel T. etal., 2000,0lle E.W. etal., 2004.

) Btsdz! h ddzmlise j tcOBBIs dqLEZyos s totsdz
mMddzisj L Jtelz HEfs 6 s 5 @gdnls * sOC d&OL '™ 9 O] @3S G
HGF. [ H &zOfE tsC OL Odets, j Ys@% {tsjnudz ¢ hgl dgO ufdjdapd c
OCIsdodzs + CMftej MMdJetse Ols* MW dzy bd ¢
JhiCdej sCOn dplsC @, dof sy drpnagitakt et al., 1992
Kono S. Et al.,, 1993, o BL B3y dzts, L O llifprdidisi z gt tefigis ©

L C fij fitdn igf[CoudrietG.M. etal., 2010]t sdz' W OCktsttss totsfls
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Mddzsj L ez B ~ odsj §Jujded Y§tsfmdzy Miels:
sBl JA&BO dr MddzsjL O, sl Istscts, HJ2Mlsea lzs
CesoaslssC. | 4 5B n BH J di3=zEziy dflss eo" Alsj! dzd jy lsi & fiy
GJ dzts o ) d&zj ¢S dn d fftycon By jls BT IS
fesHEZSCISORRd B3 d2O0 ted § J yd desydets?2 dzj H
6 64 de OYde 4 ud dad.

rtczeddzd WOCLtsteOdzd ttsMisO, orLr og0Osh
G4 f Osmydifisigd ded § sMmdzy WL JSydd Weodwe s
(EGPh d bteOdzmW 5tcd3d te z sNTHERU) [Ty Ts db al. t@@0f Is O
VHOdzj dad j Mmdzs dedz" = Y jdzjL k2 Ctr i BGFb' o C
Ctetsod Ydotslsdzr =, yYlsts 9 jHJIsls) @ fpsB s tcly
o §J iFgUnddasjLdelzjlsmY ¢jfoOlsydlodd
odzdwdedj. 1 toj HIEGRRQROHoMYj,Is wWiEXs tcOdzdzed = 4
fjujded, o BHEGEO] Bt dg Qs fsLHdej 2 MISOHJC
ftetsyd MO, fsMCBUzOMEE, syldts O&ilsdo detsfls
fdCO Istsdzr €5 yj tej L Michaloppulds@&HKn,dgFratecgd.C.C yd
1997, MichalopoulosG.K., 2007,2010Q.

stsdzj ydg" &3 dlstsetsdz HJ2fmlsadw orhj
wodzw jIsfpw OCIsde Oydwr 9105 fighff & M@ didzdl& O Ce j dd
Clstster = oantsH(Is Midj 2Msoats floslstssdzl G
Cdzj s 2 ¢ Faugtaiz ozl 2004 MichalopoulosG.K., 2007,2010.

ltetsdzd W j Oy dw CJfObBYydlstso ftcd tcj G
st j dzdets4ff [Fojg2n, Iffszh jMmlseakzjls SO d&OLT™ 90
ftesdzd¥ j tOydd, Colster 2 @ Mddz dzgts L O dmd |
Ndoetlsdey -~ foMmdzy twjLdcydd §J4udded ¢ t6tsadz
Mt Oo dzj dzd © M Btsdz | oLtesMmdzr d@gd tMtse W d3d
GJ Osytldzpbo dzr = Ctor Mwils ftsor hOjIsmw yj ts,
6-dzy HJ dz' dz' =~ C 6" M -6-dyiMejudz 2=4 U, W Bl Y@

YdJ tej Buclle®N.RyGliflosA.D., 19504 d H stcts g 761 . A .
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1l ted B M dtcdsts 2 cdLdSydd fdud dyddf ts
CjfOksydlstse §sS0OLOLjdd Cdjlssydses -

©ZOdBd " jets LdOyjddv, O HOdjj sk
ydotslsdese s L O dfMmdls o tcj dgw HsfMisd Y § ded W
CsdzdyjMmlsats OCdE §dSte. v dzso WSy j

ftosdzdW j tOydd. 1 8C 0L Odzts, Ylsts bk dBsdsHT
&ZzOdetsdz h jets ktesodzw tcOdz M j, yBuckeriR.,B 5
GlinosA.D., 195Q BucherN.R., SwaffieldM.N., DiTroia A.F., 1964.

L Mkl yds »  izsHtse Ctor 20 % GdsGymghyr o
Bdsslsduyud MSOW Hijdjddd 6JfOsydlsses OFCIsc
ZOdBtsdz! hjets L dzOyd dedvw dBBdlstslsdyd mcd2 dd
f smdzj dzOdzj MJ ded W [ dff OEigd>Hasjodzd § . I [, 1B
2010,201]1 . s O0Cdds sBto@) Bd@RiIckzr d j 2tcj & j yJ dzd
dztso StetsSy H j dede” = G ter MF dzOB dzs HOj Isfpw  HoO O
[BucherN.R., SwaffieldM.N., DiTroia A.F., 1964.

l Oted OB j dz' dztsfls zOIs § dzls dzts G t5 o tcj d3 da
&ZOMmMlskzf dzj dzgdw HdCO Cdzj stsydetsce s 2 to @] dyde=zrd,
ydotslsdz n tcOL dz" n o s rotg[@ifigflsixter dslz , ¢ te EOfotd,y d i
1 CMftcj MMdd WOCIkttese, fsHOQoadzwes h drn € dzj
Cterm fJtdH twBYyHJdd] d3 dzOydadzOj s Mmdadzlsj
C/ EBPU, yls s ftedotsHdls fl dztsafgizL tc @ filglp thzelzh
Bdlstsisd yj ms 2 O¢ Isd o detmbhisndfo N& . ¢t Caks s1I9fIs s o
1 sCOLOdzs IsOC Y §, Yylsts k &BosdsH' = Y do s«
1 CMftej Mipdw C/ EBPU d ddedesdbksttd yd¢
mMdzd 3 ©O4 smw , Yd 65 dzj { tolsdgrfithabenkolsl.A. et alf Is O f
2009 . l jtesWIs dzts, d3j dz' h d 2 FPtetse j dz C/ EB
1 CimftejmimMdd C/ EBPU d p21 {§tsfmdj tjLj ¢
ZOyodzts ftesddWjtetOydd o6JjfOtsydlstses tod

shsej2. 16 {js,;52k y@sdtordu da dotslsdy & 4§ d¢
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OB dzt HOjIsMw Htod tJjL Jjydese Odedd d3j dz@ M j «
MtcOodzj dzd® M oL tetsMdzr Bd MW . v OC, L
ZHOdzd Is ¢ fteddzj tedzets 40% dBBOMMr  j yd dzds, C
f j tod 5H BucleftN®R. efal., 1964 LambotteL. etal., 1997 . Mz ®ydz .
f dzsHtse Ctor Mmr ftosdzdW j tcOydwy cjffOlstsydlIst
ftod d3j tedets 2 p dz%yG@Rtfhpso p. 1 ., 1 sdz']h OC 59 O

l ststes?2 tMtse j dzdatsMis 8 s doldstslad W g tc @) ¢ d dz,
fJuyjded dgdzj Ssf dlsOeshda wodw jlsfpw Ists, ylst
ftesdmMraBHdl MsCteOh jdzdj HAzdIsj dz' dztsflsd W
[ HdHBtotso BB7)1.. AC Ists, odHd d3ts, MeowL Odzts M
fesdmatshdly otlsyfoteuygmnd d vq Odegfdg a3 ~ y§ O
tejL S]] Mdedy J dzedi Lkt P dz@ O Hastoy. #260H.8 d Is s5tc O

stoj st w sMmtse § dzdatsmIs ftosdzdW j tOydd
fjujded LOCdzs yojbmw o MmMklssydes?2  jtodsSH
ftodlstsidyz dzO0dBtsdz! M j J Ctsdzd g Mise -9 dwzdyls iz kst
[ adHBtcsod Hic.A]l.. 19G€COHd 2 tedlsdy 1 totsdzc
Wtstedzgdtelz j sfpw Istsdzr €5 yJteg L 1 @B OdgjoiR00@, . i) s
BarbasorH. Etal.,, 2003 , ybt Mtlse jlsMmiso Bzffls Mte s Y
OCIsdodesmisd IsOC dzOL "™ 9 O oz = G-}, @K, Pery ts dzi
2,Cry2:2) o tfiyampzakig|etdl., 2009,SladekM. etal., 2004.

1 iBBlsi jaigdzj B 5 C i3 tsdzj delstsds toj ¢ j dzj 6 ©
Wodzw jIsipw o hjdad tfedzts[duntelEsHisdd 26 4 It . Ofs. 5,1
1981, 4 @.C i Is ©20]], .CeltonMorizur S., DesdouetsC., 201Q . 1 O
Cter MOR BT dzfs fcCOL Odets, vyt ©® natH] (6}
ftsor hOjlsmw HBdY - CsHsBstfodsssdz dg'jAstedd] ff Ols ts
mMBtej¥ hdrn Ctrfm LOBjIsdzs ko j dzd ydo O@dzs2
[twBddzd dzO . $1973. 1 jdzs b ] . ¢.

codzjded) ftdzdfdtsdHdd hdqestt ttOmf totsfr

wdotsldr 5, ©OMlsjdd?2 d cttdetse [ L9&IsH fS
19



1 sdzd f dzsd HdWwWo QgAshififyZOE®Y o Oted Odzls ff tots dzd ¢
Bdlssisdyud Mcd2 yqdédz shih jmise dvjilsmv dzj
fswedzj dzdV o ~ SHG] HdajdgE YW ifds . 1 S A3
Cdzj sCd tsBEZOHOE s ftjddBkzh jmMlse O (s Mmts
dzd »  wipwdzw g sdzj sduyd MEOw L O dh j dedets s ¢
YydmdzO f¢seolststews h o fmw GJ dzs 35 9 ftoj fwlsf
dzOtclzh jdzd2 [ 1 tesH MC d 2 1981 Anatskayad.t.! Vin@jado® R .
A.E., 2007.

) ZzOMmistsw h j | o tcj dzw i tcj HY staRE P dzts
CGjIOBydistse f J yWijdado dzdvLodgydi Is mwOh d Is T dz!
BOIjted OdzO s ¢ d Mdzd BjadkaydEs\G, Winotfjredovid E.y H J «
2007] . 1 8C OL Odzts, Yylsts ko j dzd ud dzd 4 W iz d
zOf od d3d to, ftcd fjtejntsH] oMK Ofgudzd o ©Idz
Mo Mistsw Is j dz¢ dzts A3z f dls Odeffdzd Istotgfipdajis2 y
GJHOlst Clssdzd d, Meftcso Y HO]j sw  ff sGorld j dz

G.R. et al., 2001, MargaltDucos G. et al.,, 2007 . S tetsd3] ss¢G s,
Mz yow s o G6J  Olsyudd®i-d tstsdiy o dzlidzs d s Jfr
sBh jGts MtsH j 6y Oded W Gz s Ols d ts dzO, OCIs(:

oty yHjdd] 11 s6dHftaasCoipdjededQidzd 820) d
fjJtesCMdH dztse s ¢ Gupds, 300, SigatBilfethlh 999 | v OC
sBtcOL tsadzd f dfsdH L OydWw ' 1 Ists tcj OCydw
WizdeS yd sdzOdz! dzlzs dzOctelzL € Iz

[ BtcOL ts9 Odzd J HoZWHjtodz R Cdzj Ists€ )
BIsBLO wodzw jlsipw Cdz¢ yjordz {1 sOfsdz 9 ¢ tc
[Nadal C., ZajdelaF., 1966, Guidotti J.-E. et a., 2003 . 4BBKEO dBJIst
pjtejlsydO d Yydlsslssddy o fsyj mmy
qdzededlsstetsds ydsdzddzL. 0Oedmddzr = SddzOL B
o tcj dgw slseo sH dIsfw G &zO 9 dzOW tc t5 dz o ftots

ModHjlsjd Msoksls Mdzj HEs " P tcsh@t B ¢t
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fsdzdf zcsdHdL Oydd c6jJfObtsydlstse §mdzy yYC
oL B dzj ded j o5 + S Mftcj Mmdd tw21; 2 Ist
OCIsdoedesfls: ¢ 21 Ektetse j dz fedzdf dzsdH L O
f zsdH dzsisd ¢ J f Ofslstydf Is 5 o thls datdcltde sy Jj Is O
1 CMmftcy MmMdd B EZEO p21, O OS] HElkZze B
[Gupta S.,, 2000, Timchenko N.A., 2009 . v OC dd3 sBtOL 5
yqdSedzddz Oodmddzr = € ddzOL , MowL Odzdz" 2 M
stcOdzMCted fPYf  LCIEBE Is Cozs yjobky tesdz o
CO¢C ftoed twgcejdjtcOydd, BLOS d ftod dzsted3zOCcC

1 sdzd dsts Bdlstslsdyj M scts tcOL d3dzts ) j dzd W
tcOL Bjteseo G jfOlstsydlsso dsy jls odesmdls! o
fsfmdd il cyddy | ershddsfidfdg=? Calzj ss5¢  ftod
ydlssstf zoL d3r Colsster 2 dz4 Moftcso BYHO] Is
[ 1 tesHME d 2 l.¢c., 198’ o djSodBH R .d3d.Is;tsls d Y J f
cJifOlsydlstse d drmr cdfjtltes¥Wdd o tj 6
Ydotslsdtse s Odzdzd d3 teff sMis dzOIls O dzd dzts d3 fJtedt
omMmMisOdkzOs dzd o O Isnw o Mhdso dzetsdz L © Muyd Is
d MbOtjshdas Ydoetslsdzr = oMy Btsdz h jj L d
[TimchenkoN.A., 2009 . lted tojcojdzgjteOydd o4 ugj dzqd
G f Ossydlstse 5 MtcOo dzj dzd ¥ iy d& =ydlsiiesizisjo d3
I sdzt hOCtseo g .4 . 4).  Ma2w0Ll2 M 1 Isddy3 s 2 (d
s ktsd3, uybts o ©WOdzdzj &3 § sMisdzOIsOdz! dzsdBZ  J
Yydissf dzOoL &3 6§ § Olstsydiskssipl, 5 dgzjr 1fise W[L 0@z = 0
d Hte. , 1 jldat8dij, d | .HI®B987 . vsO0Cdd3 BiOL tsd3,
CJYOlsydistso o dzsmdls L dzOydlsj dz' dzr 2 o Cdz
tcOLodlsdw, HAdOCt, C0O0¢ 1 dzj d3j dzls o tsinls O
odqHddis, BlsmMikzlsMmMlseolzj Is.

ve jdzdyjddj tOLdBjteses CdzjlstsS fted toJ

My shse otMiisOdise dzj ded ™ bklteOyj dzdzts?2 RO
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smMtse j dzdzts o Issdz Moz yoy , C sz € dzf s ¢ yd
dzj o 5L gyt al, 2001, TimchenkoN.A., 200] , dzO{ dc d i) t6j o
MsOtejs hdrn Ydotslsds n, E Ctlkiter n &L
B dzts € ( tclakev@lkzEt[al.,, 2003 GielchinskyY. et al., 2017 . 1 Of tetsls:
ftcj dzOIsOdz! desd3 f jtedsH ] G J f Ols@mpdhisnkoNdej ¢ €
etal, 1999 sy odHdddis, dMCdzt yojls o tsL sy desfr

) smdztso § Wjdtsdzg 20 cedf jtelstesW dd G J
Bsdzy S dzvtede” § d3d -~ Odad L OB" . [ BdzOtclzy j dats,
tcOL dgdztsy j dzd § CjfObydlstses BtOIsddis B dz
C/ EBPU. v MBPE®Br P ® j U dzd dzOC Off dzd o O |
C/ EBPU, Cwlstster 2 dzj 5B tc® 04 dity)d w3 {f tc f figfig dists
Gjdzgr . w3 dz0 MIMsBO § tSHOsdzj dzgdWw dBIlstsls
otsLicOMIssds ftedoatsHdls ¢ ko Jjdzduyj dds ot dzC
i 3 J diakovhP. Etal., 2003 GielchinskyY. etal., 2014.

l sLtcOMls Yy dotslsdeséts qetcOjls o0y delz® to
MstczC Iskzter tej 64 dzgj edtelze h j2 14 ud dad . C s
otsL By degsisd deso stsBtcOL 59 Oded W 1 j yJ dat$ ydz'
1 5C 0L Odzts, ybsts Wotedsdqetseo Odzdy detsor’ m HIBC
oL By des Issdzr C 5 9 oftLOMIsy HIS HO Ik~
odHJ B, MeowL Odzes M Isj ds, Yylsts o 1 Ists 9t
ddzls j dzgido detsj] B OL tso Odagf 1 j eetbdzlg € S tc! fgd o to
28 HddzJ?2 (9 1 Iss o9tejz" sy mMih SBLOL 59
tcjejdzj cdteso Ooah OW fjyjdzg MsMmistsdls o s
sts | Mmis! SBiOL So OdzgdW dztseo '™ = H t5dzj1969. dzj
] sSHisB dz' | B H Gededzy fs dzlz yJ dz' Ladurndd® et&).p2q0d' W = |

I sfmdzy Issets C0O¢C o fJttsy My tjtf OOIs
HsMIsdecOjIs dMmrHd A L dzO0Oyd ded 2 , o smfmis O
AOC Isste s d3, CasgsHsdfe3R @z , f sf toj SO Oj s t6j O

4 ud ded, WTE DL j[Aafisto N. 200Q Michalopoulos G.K., 2007,
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fsmMitsdz Sk Br dzs ff 5C OL Odzts, Yylsts dz ddze
GJfOtsydilstse . Tebdzy jodzlstieduddsy Ctetsod s
fsfmdzj yofmlsdudets?2 6 jf Olst € Is tsytx[Cts cdts  HiASHsadck
487 2 YyOMmoO. [ HdZ2OC 5 Ists Y dFGFb1 d3jda0 dadjL fded Is tsoy
ftoj ydej B HEs € tsd8gChezdy Falregat.fip@af).dz"

1l smdzy yoOfmlsdydes?2 ¢cJfOIst Clssdddd o ¢
Bdzy 5 JlsOs M drn dOeWvHE Mydalisgb GUYPP s i
Emddzj dzgdj OfsflstsL O c¢jfOlstsydlstso. [ Hds?2
sSCMdHOdzlsdzr 2 Mmistej MM, ftoedL dzOCd Ctslststotsc
tcJ L J € AgddfN. ¢t al, 201Q , © 1OCYJ fsote] Y HO!
G j f Ols SN\JFBEDianY. etal., 2006]

[ B dzOfmlsswh jets otej d3j dzd dGZOdzs d mfdzj
LOfEMC O s ftesyj Mmr tjcejdzgjteOYydd d toj G|
ElstceOIlsr d&OMMr e O0dz0.

ltej HY sdzOG Oj Isfw Yylsts tecOdzdL d3 ff 5dz
tOL d3j etso  § J ujded MAsdS &by deffal, 2JoGzy dz s O
dL o j Mlsdeats, BixHE §iyuyjd s d Gdugesyd
ydtweskzdavydw 3jdyd ~ Sdhdsls. (JicdSydw
o jdzdyjddj orBHWHh jets IsCO yjdyd = ¢
OCIldodtelzjIs Y4y uistsde™ §j toj FIRsdE mal iz dzdz" j
MdecdzOdzr dzr §| f Ekisd, MsdBzdzdtezs h dj tetsmlis
BOMMO §Jjyuddd HBMIsdedzkzlsO, Glsdshdls d' d
deste B3O dzd L 2 j Isyw . Dfisfgls DWW dr Mssisj tocdz” n
ftoj CtcOh @J s My tej Mipdw Mo w L Odzdz" n 1k
oLOtWON O Ismw ¢ BOL Odz' dzts a3z Ztotso dzs .
cOMMBOtedo Ot ls COC el slstesWdyj M<d2,
WEdC yd sdzOdz! dzz¥ M sfiyts B dziStiarigeB.Zs20682042D d ¢

v Gfds BBtOL B3, B3y dzts MH j dzOIs " 9 tSH

qetcOsls o0ydkky tesd o tjcbkdvydd tjfC
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stcj Bz j Ismw HOdz! dzg 2§ 4§ dL 2y dzd 4§ ol tots
tcjelzdwiststedzr 2 COMCOH M WEAR ydj?2 Mdas
FyoOmlsekzels o tjejdejteOydd 4 ud dzd. S tetsc
Cdmdzsls o tjekdzyydd tsmisO 1§ HuangWdetab, { tc
2004.

ANOCIststosd, Ctlstste’ 2 Isj ffdits j fpazs? Odgd g € |
Nd dzydz' = S dMmdzsls W o dz¥ jusdEdv  {fels)tedstOHdef dd@odyd S
Yylss fsmdzj 70% tejLjSydd djyided SCttse tsls
20 jHdddykz &OMmMmr. vO0Cdd tBtOL tsd, dz2O
Btsdzr " j WOCktstttses, Ctbtste' j fomiskzfOsls d
[HdZOC 5 dnk®dsyqlsts MisdBzdzdtelzs h jj o dzdw dzd
dzd stsdz? S5 BdtsdzsedyjmMed OCIsdeodz j o 4nh
fstelsOdz! dzts?2 MmdMmlsi d34 , s d kOCyJ d
fstelsOdz! dets?2 MmdMmisy A3y . LMlsOdztse dzj dets, yYlsts
fstelsOdz! dzts?2 MmdMmlsj &3y O dhMrHdEERE RZtotso
fsorhjddy HOodzjdedw Ctotsod o fBtelsOdz dz
BOMMr fjujdd 2 OSdr Y dowlsde = dzOB dzt H
04 ud ded, TNFA el dePtez " j dzd § Is @ HGRH MO
[MarubashiS. etal., 2004]

1 4 s Ils tow dzZ0 L dzOydlsj dz' dz" | Emd j~d
B~ Oded L Bse  t6J6Jde tOYdd ¢4 uddzd Bdzj §& s
HOdzdzts?2 B dzOMiIsd L dz0dzd?2 MisOjIsmw dBdtse ts
ftedB dzd L d s+ Mmivdzdes d3lzO otat@fovddzd ¥ dzO o sMMis O dat
Stcc Odzd L d3d Bdzj £ sz s@s? d nf.tetsB dzj d3ts 2 w g d
B ~nOdzd L s BYjdeC d t©6OL i3 O dzOdesd dGZsGE
tcjGjdzjtedtokzs h jets tStcd OdzO.
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12 1 JRCU1URT {1304f¢ trrrsARR bo
l ooy [JIRWEY 11 JA[ v

JHddd3 dL WOCIkteso sCOLTr 908hdn M
o tsmMmisOdesoa dlsj dz' detsets ftetsyj MMO o j yj ded
10dBtsdz? hjj Ctsdzdyd mMsets dMmimdzj Hise Odad 2 1 |
70 % toj[MjpHalopdudos G. K., 2010] L dz2Oydilsj dz! dets 3] dz
CoOomos hdam™ dLEyYyj ddW tjcjdzrcOarg ded § totf toc
30% dBOMMr BGtcOdO® d f shdizHBHEE dagls O dz’tsdit
ts tc ¢ QLdmabottel. et al., 1997,PalmesD., SpiegelH.-U., 2004] I mwidzj c
Bsdzj € 2 dzZCtalepr Isss ydflz" = d3j - Odzed L dzse  toj ¢ J dgj tc O
tcOL dz" = BBl jBse Lotk jls dkzyhj f{sdwlis.
Bl jJ B3O fYtsotejyHJdzdw ffJ uj dad.

1 Odesdzj § LOdjIsdgr d@3 ydssdazsedud M daz ¢
pdzdwdzdj BBl jd&3 6L JFEPYd™ odzyf GEE Y fiEts ol
fsdzdtf dzsddu@®tdw O 1 . A. O .19.6,h,1 9 &40 dzts o

[ dzw stsg ts, Ylstsp * 9" Lo Ols! d3d dzd dz0 d
G Otsydlstse dzj SfBtE s idtekiss ZIH0dzd[BOcBeaBiR2, 1 J
Swaffield M.N., 1964, s H Stesa O, |1 wAsOC Is j to dzts 2
B Istslsd ud M& 526 jACOdsosfytsiz@ dz' ~ W s gzt B WYls
sdz0 ftoslsj COjIs BjL HBMIsdy jddy fd¢ser n
9" 6Oy J dgdets? MmMddzmtetsdzedL Oydd ddlstslsdyud MS d
f sdzz y dod® digffjddts H dzv dzj S Slstster 7 Qo lststotso (e
®OMMmr  §Juddzd f s5fMdzfl0-3100& SR Otetg fda~ ARE @YY J
Mot jtsBteOL dzlz ® BtsH j dz dA@teckell Cdzf wal., 20096 j dz.
sydlsOjlsfmw, ylsts ftsHtsB 2OV HJdOKRS 6L i tzt dg
ZOMlszf dzj dzd i 53 § dSC O OSCIsdoe desfylsd tsMmdatse dz" .
E [Mitchell C. et al, 2003. 10 Bsfmdzse Odzd d L IssGts

COMMBOIsKEdo O Is o jefs@istifyskixoaied *3Odz" ~ -3B% L J ¢
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fOtej dend 3" §J uddd) €O¢ tipphtyjdapicOdsdEEIs
Yyqedz0 cjfoddEtsdststetsdy dzj otsL dzgtsy dets Mg
C dzj H-bottel. etal., 1997,Li J. etal., 2009]7 Of etslsdeo, Htcd tc]
d Bftsdzj J IsC Odzj 2 jlstinjyyJ@C dEdBLdzéoH@) d3F 2
CJfOlsydessmdzivr oy dotslsdegr =« BrM Yydzes Blsd3
LOBI Isdz" 2 ¢ ftosdzdWjteOydd ¢ j 2@Bls sy figtt
fsfdy tjLdSyuydd ¢4 ujdd, qdscHO Blsdj
Cdzj ssydesets tOL dgdztsy J dedWVv f tod d3gd tedets yYJ 64 L
Slsyzdle 5 obbtes?2 §d¢ fwosdkdW jtcOydd 6t Ols
ydotsilsdz =, Iz Cslstste’ sdz SOC Y J ftcod -
tcj ¢ j dzj B@hpdN[R., Glinos AD.,, 1950, 4 dH stetso © I].. A1 O
Csdzdyd Msots otsdzdz Bdlstslsd Yy MS saHE B@BisO L dsdad
S5¢COL rooddjMaiafiy so OV ff tod dzgOH dzj y desfyls+  + S MY §
sOB ddirhj2 fgmd 70% tjLjsSydd BdzOtck
sd ud dedd 7 Mmizlsts{Zoufysenadz 2018 § jrdfEhysff  dL dL
HOdzdz" » sy dets fMH jJaBIsB sdzr o jsHisB iyjsds @y L 4§
or O fzisgzd W j cOydw c¢cjfOlssydlstso . J HdzOC
sCOdzj 2 HJjudded dzOBdZEHOjIsMW LOHjEYCO
OCIsdoe detsfils d coJfrfde) lstssdoldigio , B dzts € Oy d BRdzB s Isidt
fjtoj ntB0HPGCIJR 1SOCG2C did FEdO dzso O | .teis.d3j 1
IstsetlizOyj dedd BIbstslsduyui MEsets dqdzvj S MO 6§ {
Bdsslsdud ME¢ses dqdzij $MO 64§ O swWPaEse O &
1984.1 5 H Odzdz' d3 dzj ¢ Sstsds Rtz ICDd tdEtsMs AL JSLPIS S Y
d fted BOdzr ~ ted L Sydwa, slsmMikzlsmisoazj Is
[t & d30 dits as®984, fs5 HOdd &3 Htckzedrmr Oolststeso
Ud g L 39 YoMt gWentrénikzjTagizadetd OnP6Ad

[ fmdzd tOMMd3Olstedo Ols! o dzd W o | f tdstBY Jd
fesdzdf dzcdHdL Oydd, Ists o Bh jd3 d@sy das L O
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EHOdY j 5" = IsC Odzj 2, sjds orhj Mmilsjtjds
fj ujudedH stetse O U .tsa30,dzts1o P06 6 ,1 9 8 4

{Bl jd&3 tjLjsHYOL "Md@y s> dad of BEEAEY § tc |
Gjdeso dBsdzj Skzdz, twjekdzdkze hdrn toj c) el tcO
MeOo dzd s dz! degsd3 dL zygd ded d + € fgthye jefodyd-ofet ¢ J
fsmMdzy tjLjSydd 70% d 85% EkMmlsOdzse dzj dzts
fsmd tetdm odHte SYHNE@YHHJII s ARAPgEI &
Y.etal,19994. 1 sHtsBdzgr | HOdzdz | B' dzd f sdzlz yj dz’
U4 uddd §fshdi tjL j[Faustpy, etal]200d. j § dzB@MHf{H" O
MowLr a0 ls 1 CMftej Mipd s GJjdetseo tcOdzdzj ¢ ts
ydlsts® ¢ dzts © Al B6, TNEUJFaustoN.,2006] t jL 2Zdz' IsOlIsT
fted dqLiEzyjddd tsdad {Ikdr yYydbstddseo o fo
tejLdSydd, Mse d&zOMEzs simw M HOdzdz" &3 f
1 5C 0L Odats, Yylss ftsmdzj seBcHfdls o@HlIisdo & d
ZCOLOdzdzr » ydlstsSCddeso o §JyJj s Ofitsp O I
o' hj f tsfRdzj tc j8LO[SEotEddetal, 1997. [ H d2ZOC B HickzG C
dzOB dzt H O dzO iy i tsfdzj 90% tojLJSydd fJud
MeOo dzj dzd® M ¥ OBC daQ@ydypdjt SMmMywjmMimdd
NF-a B, O MWPEyjlt ddsj dzd © Oolststetso f St
ZOyodz: dzr = 1 IsOf On tjejded tOYdd 4 ud dzd t
o sMMmisOdeso dIsj dz' [Gamva P. dff talis QAOHFH M O[ H d2ZOC 5
dzj f sdm,Isdlf syj Bz ftcd MrsHMIse ] BCOLT 90O
90% tjLjSyd?2 (BdzsS fHtesdzdWjteOydd) , dzj
1 Sy o Mind d[Saptlf M .tetald B8/ Sowal.P. etal., 2009.

(hj BBdZjj daj sy JHOdzdz | toj L 2 &OFQPAE) B
qiily sfmdzy tjLdSydd 90% dBOMMr ¢4 ud dad .
WedeC ydd ¢4 udded d M6 hsutsdas R. gtjal, BOP4A j dzj
[ jrOddL B3 ISOCBEts odzdwWdadwWw BdzsC OHT ydls

f4Jujded tsMisOj lsmw dzj f sdzv Isdz” ds.
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SOC bkyJdtusfipdzsd upsmdzy ftesatsyHjddw WOL
MsOdze WwiIsimfy yYkeoMmlsodlsjdzt dz@ d3d ¢ W OCIststicC
fjtojrtsH 5 cbH. 1 O0detdzjj Mddz dzr &3 f3d
wodw jlsfpfw HGF. [BdzOtclzy J dzts, ybsts fgRdzy ¢
30% d 80% tjLdSydd BBdzOtckzydo OjIlsmw s
fiuydded. ltwddzjtedets SOCdJ Y4 HOdedz" § B' dz
T G F[MassonS. etal., 1997, ScotteM. et al., 1999, SowaJ.P. et al., 200§. ]
mMetslse JIsMmMisedd M GGG <ipd, HAdEAGEs.Is d o , dzC
1 CMmftcj Mhd d HGF i shdzj ZH Odzj dzd W 85 %
tj 6 dzj eOyYdd ¢4 udded ¢ tshdzj [PamisDetplddddgd. 7 0
JHEOSB ftod dqLEyjdedd 1+ SMytej Mmdd H Odzdats
toj L j Sjyde]r ddis o v o di$oiwslP.wt@l 2608 d 2
ANOCIsBter wsMIsO, odzdww d&O ¢ Olssydlsr ,
sjd&3 MOB &3 BiMfJyude OV fJosatsyHjdadW
1 0detsdz hd2 ktetse j dz L1 CMmftey MMdd yd¢ dzd
aommr 4 ujdd BSbdidyojbnw Ly s MO:
fOtej dend 3" g iudded, JNJj gL Bldiyo,
yqdS dzd dzse t sfmdzj BEHOdzj dzdv 30% IsCOdzj 2
HisfMisdy J dedvw dzOdetsdz " jes kRictsd dzs ts¢& € i dzg
Bl J BO lsd3d yoO4 Ismw Mna BH Qs a d de@dpdnd3D Is |
yd ¢ dzd[eiasson S. et al.,1999. JHXRZOC S HekzedJ Qo Istst
f shdzj 30O dzts 2 tejLjSydd o &0 eBoOvwtsf 6§ Y o
yde¢ dzd dzts §Li Jpet al.,;2009. s OC ¥4 tldj yo,jlsmvw, Yyls
tcOL detsG 5 sBi j &3O sB dzOtclzy d o OF Isfw dzj
Cdzd yj Milso j dedz djts dig @ Lizddzfdecflr =~ d3j =~ Odzd L d@3O R
[Li J. etal., 2009.

lted OdOdzdL § bttOdzhCtdfIlstsdise f J yd dzd
or wWodzj dats, Yylsts ¢0O¢ ftod dBOds?2, IsO¢ (

fesdMrHdls BOdg) daPp dasy ) fte OudOd b © ¢ jo ditg edzO
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GJ dztso , y'ow 1 CMf e Mihd w Cdzj B OzOM B S
Mt Oo dzj dzd © m 30 %. 1 Odetsdz: M jj HE]rldimy J
fitedqdr y4d fsmdzy sfjteOydd. l1tjHfBsBEZOCO] IS
GJ dz" , tcj ekdzdtekze N dj toj BsH ] dzdteseo OdzedJ
otod A3 dedzts? ey Y lIss¢ HfesdmMrtsHIS o' BES
SftejHjdvil BBd]J o o J dzgzlf 'O ls o yefslsirsfon |
tejLdSydd giuyudded. Clts or Oy OjIsmw o Ists
shdzseo dzsd3 G § dz" , Colsster J d dz © Mo21Is Mme
wOCIststetso F OFhRI1®), CDFCRIXACAAT displacemenproteincut
homeoboxCUTL1), ER, E2F-1 , YdteL 12 yoOmse dzO d B t
GJdzr f MOAIstsd3 MowL " 90dzgdw HAzv IsOYud,r Is
CCAAT CEBPRb box, Myb, Ets1, Elkl , USF [Li J eta. , 200971 . |
tcOB BIsOnR IsOC x J B dzd o' W o dzj dzf dzO B tisde,"
CBlstster §| MowLOdzr M tjcjdzjtceOydJjQS df glyd dz
2004; Yasuyuki K. et al, 2003] . 1 tod L Issd3 HJ
LEMfted Mdtelzs M djMmy cjd B dzd ftej HMNlsOs
sO¢das C0OC G j dz slso jIsO thMistes® j zOL € dzj |
OHG jLd(. I sz d3s teOMYftej H dzyg dzdwVY B8 60O
LEMmfted Mndtekzs N djMmy cjd ctlzffdJtetse Odzd f!
WOLj twjcjddteOydd f§4ujdd f§tsfdzy 70% te]
2-1 2 y, ftosdzd¥ J @1 d43 64y (JO Isldsiyefdsoftsitz @ 608
v O§¢ BN dzs 5B dzOtelzy § dzts, yYlsts Mtej Hd SOGS8zso

lbp, pap, reg3a, a2m, cxcr4, mx1, mx2.j dz’ , Codzstesdzd telzs M d §
GJTOBBYydlstse, OCIsdodets + S o Mnd te Y lddag W
fsmdzy tJLdSSydd 70% fOtejdemnddzr . 1ted 1 Ist
tcOL dzd ydz' - yd ¢ dzd dzts o ccna?z2, ccnbl,

Ef tcOo dzw & h d-dgfd WLIOstaCtmfics), cdfly, cd?a, cdcal, cdca,
cdcaB, cdeaB, kifll, kifls, kif22, kif23, kif2c, kifcl. 1 © Isj tc di3d dzO dz! dzts

tjcjdjeOydd fiuidd o cjfOlsydlon OFIs
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OHGejLdd, SCtbtster j §toj HMIsOaditjadzlalcla2ddo d3d
4al, 482, 5al, 582,622, 81, d G Jj d&z20Od3d B J dzC ts9 d3gjad S dzj
gjb6 [Xiang et al., 2011] . stcsdzj Istscts, zO Isj tedzd dzOd
4 ud dzd ) GjJOIstsydlsOn OCIsdeoadL dtelzj Isfipyw
TGFb/ BNE dzO dz' dzXidnigetd].,2G&l] Xu[C.S. et al.,2011].

vO0Cdd3 tsBtLOL 503, teJLJSyYydw fe®® a5 - tc @B
ftosdzdW j cOlsdoder 2 e jls Mt Mlsstesdze 64
sBi jJd3d BRHENMN 2 ftosdzdW j tOydd fftcj Hj dzv
fsmdzj s j cOydsdedese s § jtedsHO. [HBRZOSCE o
¢co¢ fHtd 30 %, sO¢ do fptzgr 7 0% PHPS ¢
1 CMftej Migdw ftwcOCIsdyd MS d sHddzOC o A
orwodzwe Isfpw ftoddgj tcdes YJteJL 12 yofmse {1
CtsSGHO dzOyd dzO¥ Is 1 CMMftcj MiMdtetso Ols! Mmw (
ftesddw) tOoyd: . [ lodd wijdds,, yOkus ddgddisemlis: ¢
fsfdy 70% tjLdSydd, da &MY danpoieltcdr = Is f
al, 1997,Li J. etal, 2009. [ j ~OdedL 3", twjelkzazdwkzs h dn
dzd MY J ydw dud mMeEts2 WOL" tjcjdzjeOyddr .fj v
dtcjHd oBLABsYd » BdtdteduimMéd OCIsdo dz
fesyj M #HERTGRY O -BGK] HBMYtj Mhdw ¢
BOd&zs?2 toj L j S fiyiidchell @) etchly JOaAzD
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13t {J? [Toéstdnds L) 1 trdrcrrt oARR
[ OCtsY Ocd Wo devjsdsds? cfjusfjaisy ydj2 oz
syjde BT fMlstes dL Bjdwls! Mot Wjdetslsdy d

Bisdzj § & dz. 0ClsdoOydw (ROSEEYOeEtse in
fesotsmMiOddlsjd d'f 1 &OSksY Ocss d dz
BOC sl O¢ B, WA, ay2011], St j 6lsdd

LEmf e Mdd MfJuydé¥duimédn BOLS Jjse, dz
d WEdS ydsdzOdz' dzts? OE®,(Comdem®),lsd2qQ Malrt i hi
Msj " jdedj BOEOEMO [1/[2 IIdfitses &OStcsy
f &@®j Yy HJ dad W L dzOydlsj dz' dzts zdzz yh ©j Is H
tc] f OcOlsdodzgr » ftesyj Mmtse, Yl §tosH j Bsdz

[Okizaki S. et al., 20157 , ftsoted YHJ ded W  Thitf ef dizdzts G |
2012], ddz¥ Otcq B O tc i s &Pt @B 4. det al., R016]gf| a
&j Clsster 7 Hiokzedn. wdjHkjl §sddBOls!

ftesdfmnatsH dIs! COC LOfiglgyls OC b @DOadrg gtV Is
fls d 3z dzv yiflzfls  f 20C . Sl@dOyg ftsd3 Y OMmls! BOS
sMisOo Ols' Mw o dzgj OCIsd o d tc sRJIO\iysTA., B H.ls s W
vOCdd3 tsBteOL I dzCHPAEYH Pdzd 0 vi vo By Jls B
Muyjls Bd&sS dJecso@Uddo dtlzes h jets [ 1 HisDE o sy
2012], o ¢ JKigychizy.®etall L 2015J10d dzdClislfo Jtclzs n
[ 24 Isdifls o jindshis o J ezz®01(q]. Wu

] dIsjtesc | dzdatsyls fsfkzdvyydd &OCtetsW Oc
WiEdeC yd sdzOdz! dzg d3d teOL dzd ydw ozqd , o dzOMls t
FCOLroOsnhdj dzO tOL desfls! dhssydedSse

[Chazaud B., 204] . 1 S Qb®dw®, dstedkOd d 7 bkhnd
se dzOteky do Os kv  foylsd dMS d ydlsj d dats
fesdmosyHjddw, Clsster j -£®4 atfs Bk o
EsCOddL s h dRfw o yjdssydsd &ihSj.
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W4 deslsdf LYy6CnegCCR2neztr€ 83 CR1bBMIMY Obzj d
JqdW ddz' Istedtelze Is BOSCtesW Oc d, Clsster | tOL
Wyddtssdfsd3 Ly6CposCCR2posCX3CR1I o, HO
d dzls j L d telz¥ 44, NDNGeissmanir.let al., 2003; ShC., PamerE.G,
2011] . 1 td {dsdsdisldse jifdsiidssocdsyy -dgP S ek O¢ 6
O SOCYJ] i) HIBOL EBECOdRRd. 1 dgj Stslstster n
Ly6C+ BOStescWOed dBsckzls HOo Ols! dzO y O dzts
[Rivollier, 2012; Bain, 2012].

I g4 uddd d3dzj s dlsOh dn W e dzO WOF jodzis
toj L dsHig deg RBOC-tedpPlsYd skzfiRpe@tsy O0cd, f
Bsdzsydlstse Ctotso d. 1 85C 0L Odzts, Yylsts tBJ |
4 ud ded , dzts dzO tOL dzr = MsOHdW R Big2040tc Ol
Zigmond E. et al ., 20 1d¢] - MOOHABEO® L OdsMIs tc 5 ¢
f OtcOYyj sOBsdztd3 Htolze d d3qd GJYOllsts$ Mg
Edzj dz# h O Isfmw Cedzdyj Msots tojLdH | dzlsdg ~
o jdduyde O sfmw MsH j oy Odzd J BOCLsW Oc 59,
] sHOo dzj dzdj Jdzv JZOBEBYd BOY Y @d Odsd 1 to

9" Oy J dzdzts A3z fsotcj yHJdad stce O0dz0O. 1
otsmMf OdzdIsj dz dese s ftesyj MMO o (4 ydded ¢ to
Cdzj sts¢ s kG gtwl 2013 YZgmondt. e t al ., 201417 .

dMC Emils o Qisiats dsjidz h jdedj HBdd Sdj s s
%O ©OdadzdT MsOHdWE tjcjdejwOydd ddzd
fesdLB2Hjls Efmddjddj ftsdkd¥jtcOlsds dsdts
fsHOo dzj dedd tod Gddej eOyYydd ¢4 udded CuzilsC
fddels j L gl dBXuc Segl, 2012, Yo. et al., 2013].

[lsd3j UjdzO OCYj] d Sz yjoOv tsd KOS

B hjydes? ¢ Od® ef Daffiel2d005]. 1t5¢0LO
ftsoted yHJdadw 3 N jydekze IsSCQaim W O dzW diifiz’ % o ¢
LYC6posCCR2posCX3CR1I o, Cslstster | w9 dzw
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Ctesod d, SColstster j, odHJBSHROWsEL®e @A3.Is -
d3r h yyJ ftsor hOQjlsmw Cesdzdyjmlsets Ly6Cneg
slsdesmwh s mw ¢ [L2et & RYOZ, SackeMneotl dal . , 201
teJ 64 dzgj cOydd MG Jjdzj Isdets?2 3" h j ydets?2 Is$ Odzd
o MmMsddzdzv ydd BdtsmMOllsj zdlssydlstse . 1 o
fesddwy j tOyds &doshoBef Eb©gdqls sd, H@ WG
sBtcOL 50 Oded § dzd s Mizesal.,.PORHA.c | i er

¢ dzO dzd L f smdzj H dzd dzd s j tOlsztcdz =~ H (
ftoj H sdztsy j daed J , Yylsts tsmdzetso dzr d@3d toj ¢ &z dzw s
weogdzwe Isfhnw [ uws, mMismesede j] §Jjte & dz¢ yoOls!
ftoeseo s Odzd Is j dim thgr RG) ts 9ls dAfO df@C ( Odz' Isj tedzOls
ftoeslsdoso smf Odzd Is j DI, &1 Arutylingan o. etkah, p2015.
CCMmMy Jtodd3d dzgsOcddz! dgr §| dMmMmozj Hs9 Oded™W T N vi
fus BCOLT90jls dzj f sMmtcjHMmlse j dedzetsy o dzdw d
ftcd {Issd3 [as dL tOLddyder = dMmistsyded € o
otSLHJ2MIsa dW. v O¢, ZzO d&BtsHjdzd 1 BYWJL j A3
ydesots? IsCOded MisMmtsBder Istsdz' €5 Mmdzad y Ols
CsMmMsdzse s BsL O MM dz j Mg df 2z o dg@A!
[AntunesM.A. et al,, 2014]. 10 dsHjdzd MjfMmMdmO ¢
fus Mdedy Od s EZtetse jdz@ HteseotsMmyf Odzd sy dz' dz" .
d keojddydoeoOjls Ekttse j dz {16 fdpardeB. tetfralf, O dzd
2015], ¢ wsydzqiéeddy dvffpisdz & sy dzj MO [ us
daidd s [2 fEkisd ®HBASRWO®J . [ N @dasto lz" o3
fzlsd OCIkdeOydd BOStesW Oetso MydlsoOj smw
Btsdzj J Y OOHBSCMOdz dz d3 o' cdzv HdIs dzOB dzt H
L OL" 90 s fteseo st Odzd Isj Wrietals ] 2H0j124f)ls 0 dujls t
fsHIso jteYHO] Is, Yylss Bdtsdtsedyj mME ow O¢CIs
Mdztsy dz" 3 B ~ Oded L BO B .
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1 Jted Cdzs yd dzd 4 [1/ ]2 flzlsj 2 OCIsde Oy
L dzOydIsj dz' dzts 3lz gL o3 dzf tztf¥ d dprd Ists€ Pz OB d
stsdz! S8 dli3dszdzde” 2 Blse j Is. 1 8C 0L Odzts, Yls s
Wodzw e Isfpw  dzsC Odz! de" d@3 dMmistsydzed S sd3 HGF dzO
dzr b j ydats2 IsC O&det al, Sazv@hd] . J tslsdzd yd J
BOCtetsWOed MddzB | f gk f B @Pedzrd 56 j dzdz”" = W O
(basic fibroblast growth factor), IGF1 (insuliike growth factorl), Ccl2
(chemokine (@C mot i f ) l i gand 2) and PGF (p
[ 20 f sHIsd{ BOCttsW OG B9 Misd &3z dzd tc 5 Is
s smtc]j HS9 Odadz” d3  z1IsJ d3, O Bmdzsodz” d3 + W W
PGF [JettenN. et al, 2014] . stesdzj Istsets, fsCOLC
o McCd3 kZteso dzj MiBBts | Is@ tc I s2ldn REPEREOW O c
Mo &3j Misdzs B J MY J Yo OV My olzls dudax 1 uigH
toj BBSHJ dzdtetseo Odzgd W o dzj Cdzj ssydetsets d3OIsted € |
K.L. et al., 2014] . [ BO IdfO ®&BOCttsW Octse M
ftosOded 56 j dzgdzgsets W OCIsse® VEGF, S H dzO!
My smMes dzsmis! MrtcOdzv ¥ Is IStdd, SR 01D ] &3O § O
ddzW OtcC IsO RBISCOCHO YtsCOL Odats, yYlbsts dzts$ O«
ftcdodzj SO Is ) sB dzOMmls fsotcj yHJ dzd W [
OCIsdodzr &3 O dsG J dzj L 53, O BdtsCdtotso Odz
CzsHic OISR L @Oodafls sdz' Cidiss JisEy dzd L . tdLE
fsLotsdzddzd OolststcOd3 HOY | o990 jMmilsd dztseor 2
(Odzcdangipo@eni ¢ mac rvVoghah,2dl®.s 0) [ Bar bay
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14 AopsuvfPuvdurRI 3T JOURKRR O LBU[LR
[JTrs{YRUDIZRM

4 MOBset GoR@LHOyJ Mgsts dLzyjddy
Bdzj CsY dlsOs h dna B' dzts ftoj Hdztsy J dzs H o J d:
BBsH j dz clsygClkhj2 HJyddede, ftoJ Hf SdzOG O
e O©2 tsdzj f stels O dzKulgy JW.Cls EothesS.%,92012 ForbesS. J.,
Newsome Ph N., 2013. Clsd cdilsjilsdyd MSdJ (
HAWW jto] 2y @B O dzc dtsydIsr , L Odgd Q¥ dxyfdg
flss®Df o cj fOIsygidste” | JtoesHode O Isfqpw sk
ZOf tcOo dzj dzgdd yJ delstcOdz' dew2s M 1 dgldy Isdist ks g §3dz
z B dz- WEdzC ydsdzedteze h dma S dzj IstsC. l Iststc OW
6y 6jde OYdd o Bdbsisdud M d?2 dyfd Slsig dg Mifp@rc
LOdJ h O Isimw  E8B " dRungBW.Q dzgridesSE,12@12) dzO

Il dzOfmlstswh jj otej &3¥ tc0OMmhd30dztsdfn A fipyr
Emdzsced?2 tjcejdzjtceOydd §juyujded. 1ted ot
Htezed] SdzjlsCd MismMedy flotsdzdW jtedictseo O
7 0 %, BOMMO ¢4 yuddzd oMmMMmMlsOdzOs dzd o ©O4 Isyw
tcOL d3detsy J dzd v dMidhdoados d GKs,0 2010] [ f)dzd i t
fsotcj Y HJ dedW g4 ud ded z zOB stcOlststcdz' ~
GJHOlsydlstse L OB dAd B dste Shg fousy s B BSEFE d(dzy 0" |
dmf sdz L z¥ Is Oyj s dzOdzd detsW dztszte j dz) , Is ts
fjtedyf stcls Odz! dats 2 ts B dzO fiyfls d ts BYdzOuUgjzdgt=hpdag s i w
Cdzj sts€¢ M 9 @vizchatzpodips®.Ki,204 1

] 869¢ sH Iz HRarbdr By 1956]H dzv s 2dzw ydd !
ftojHEtyddz Sjtedsddz ¢ 59 Odz' dzOW S dzj IsC Oe .
f sCOL Odzts, yYlsts o Odz' dafzi y HEishg Usdits[j L fOskzH w0
GJfOssydlsodd d . §isEaBMzG, dussmfsls Mdgds /) ©6 dz’ d

CjfOltse &zOMmlsT MddasjL dJetso Ols! Od ¥ OW j st
35



seo Odz' dz" § Cdzj s€d o Efmdzse qw QA BdzsC dJtetso
HdWW Jte dzydtelze Is mwdzOM dz®@ @ agd j 0 BB@E S G4 f C
fsMmlsjtfjdedets MtsLtejoOsls d ot sddvesls |
[MichalopoulosG K., 2011.

lted BMbstets?2 § j yd dzsytzs Y J des 6 § 1) B, 3 ilsiAd
d bsstMdy MEBR ZOEO&E§ JdEB dzOtc 2y O WM& sl
Colter j 5 Moatsddy Mot2MmMlseo Odz L Odzd &30 Is
GjIOyYydlsOoOdd @ rdzOdcdtydlsOodd . [ dzv
dimf sdz L ¥ Is Isjted3d dz ¢ H z {SFikadAEts @aineyT.8Vj § O
MumV.R., 1994.

vOCdd GBOUBSE, JooffkdsHdy j f  ded i3
FyoOmlsekzesls o tw©jcjdejteOydd o Issd3 mMdzzyoy
COC-dzdsB 5 ftod yd dzOd3 dzj o sL sy daets, § st IstscZlz
Mo sdztso r dzd ¢ ddMisKalepdgdosaKj, 201 Idzd

H mMoO®sc s ts B jdzoHetzR drded W A ts 1 Hazvis e )
Bdzj ¢ Y d ss@HPzghBiiPY o s tetsfh B df J Y skt
odzj f j yiddetsyatk' h d dziiseo s Oo lststotso YL gzts dzeingj
so0Odz dgf j] CdzjlsCd wWodzwe Isipw ftesdL 8 SH dg' d3d
1 dlsd dapuizy § 9o [Tegadad.ddcal) 1995, 1997] [ H dzZOS B  H

OolsstcORd §COL Odzts, Yylsts SoOd dz j ¢
CjRsfstisdyujmMSds Mlosdser o C[dgvehey®M.I.C tcO
2009.

I dzOflsswh jj otej " Cdayjfydqu? 6 degjla
fjuddd | BdzjSsfdlsOshdn fbHsdOjls ©0
ftod HY sdzOG Ot Is dgOdzd U d J -fdsjHHjdg! figtissocjsdzdisdcyf O
d TodkOdddasydlsss. |BL Esyds, OSddd ¢
Clstser j] ©OMfskOc0s sy ol sipBips Pz b
1 teddzg O) . rOdedz’ j CczjlsCd 1 SMmitej mimdt

YydlstsC jteOlsddz 19, panCK d Htkzedj, O IscC
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[Bird T.G., et al. 2013Furuyama K. et al. 20 Malato Y. etal. 201L . 1 d&zd L &€ «
s d O dzdets A3z Y a dxts P fipy dzdifjte ) mMetslse j sl
AnsdZzOdze dtsydlsr twOMMdzOIstcedo O sqw o C OyYJ M
Cdzj sts¢ 14 uJ dad . 1 tod fsotcj )y HJ ded d B ddz
ftojlsjtef jJoOjIs tojftetcctcORIBJceso Odzedj, o o
s Odz'Cdarjjs € d [ Mi 6.K.a201d Rodugoboses D., et al. 2014
Cslster | HOMziJ Mt ROSAGgHDged tzydBsp
GJYOlssydilsr . sz HiMsoadjd&3 1 Isdms MmMBBT Isd?2
Cdzj sts¢, Colister | 1 Mt Miffesks I yJd OGS (§
panCK) , Yls ts tcOMMdBZzOIstcdo Oj smw COC {ftod
f4uj &f T[G., et al. 201B. [ Odzj j f sweodwse Isfyw

1 CMmfted MMdlze s GHAdso tej d3j dzdzts dBOWS § 6
panCK) d G6JjtfOlssydNsHsh4 )(.O0dz' Bledzd dzlstsd3 {f
SO dd SGdzjlsSd HBdd OMfsdZOEOI! MW dzj
dzs d L O d rFurfiyanjarKjedzD @dMdlato Y. etal. 201L. [ H dzd d3
WOCIssteso tcj ezdzd tclze h (RO tc dzts ¢s &zd W jif te[ Ay oz
TWEAK. stesd3y , Btsdety H J tcOBBBIs ECOLTM 90OJ Ismw
YdlstsCddzO OCIsdodtetso Ols! toj L dH j dalsHianSjet f tot
al.,, 2003,Bird T.G., et al. 201B)] dzOMmlsswh jj otcj &Y ¢ 0O
tc ts dz ® HdWWJjte] dzyd te s 9jSlats € {f tdftsjcyj jORHOE @G clzs G
Mmd ¢ dzO dzd ded]. Jlc ts OCIsdoedtse Odzd d i tots
HAWW j toJ dzydtclze Isfpw ) n s dzOdzcid 58y elg'f,0ls 6 1§
sdz® yjoelkz¥ twd o fwsygmmy §Jw]sd® yJ da
detcOJ SNumj dz€SsIstster 2 M d dzlsijdeddisiadagidig W Sodz flstd
d ¢ tsHOs dzv j SNOBCHNG| &5 airOfds{ ‘dzc ©.  NumB @20 Wdialz0 J
MddalsjL dtetseo Ols! v o ftotsce j dad Is stcdz” Wnt3S dzj
Colsster 2 97 HJj dzv j Isfw BOC sW O Od3d 14 ud
¢ J § Ols gRpdlisrts.&tal., 2012].
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[ ez B2 Odz' sjtedzOIsdodz 2 Hkls! ] 6J dzaj to
ssdz: €5 "BBdZOEdtsydIsT sSBARZOHOB IS o' Oy J «
SOCYJ © BftjHJjdzjdedzer » EfmMdzsodw s dBsclzls
[Yanger K.et al., 2013, Yimlamai D. et al., 201 . 10detsdzj j yoml
ftoesyj MM dzOB dzt H O Is dzO 1 €Y j tod d3d dzls O«
fsotyyHjdd” §Juddd d dzO BSHJdzd =~ Bdzj M
ftoslstsC O. ltced 1 lstsds o fJuddd ¢tswedzvj
CJiOlsydlstse, ¢ tzlstster SO X196 i teQjdhjfd tedzO tc © M s
W dzsls,dftftedsdgzd y Zlstsydz" d3 dB3d Y HE 6J§ Ostsydlssd
fesweodwe Isiqw CdzjIsCd, SCtltster j 1 C bigDtE o b digg |
NHF 4, Odz? Bzdzdddz d ROt j torangekr K. d@idz@0d3s y d L
Yimlama D. et al.,, 2014 ) toj Hf s dZOGc Oj IsMmvw , Yylsts o jHE
o] flosctcOBBAZId tctso Odzd W GJtff Olsttsy d¢figdse® dzO dzif| @z
HippdYapl-¢ O M ¢ @ander Kletal., 2013, Yimlamai D. et al., 2014

ltojJ HY S5dZOG O] Isw Yylsts OCIsdo OydwisHB o (
odzdqwdedjd3 Isjr Y WOCkbttse ttsmlsO, or L7
( HGF, EGF d Ht. ), i s Cdigide IS [z ) tsoladg Isdizy

tcJ yJ § [Sakubowski Aetal., 2008.

sO0Cdd3 GBI AHE) - OdedL &3 toj ¢ j dzd tOydd
LOHJ2MIso sigPldz, sls Ooalgfwv 3 j Misd d ftocdtotsHT
LOBISC Jiecso OdzO ftesdzdW j sOyYydw cJfOlstsydlist
GjfOltsydlsse rasrdiplsiicfd@eylel Is * ddzd . dRdzd § te
BdzsC qtctso Odz0® MY sMmise detsmls ¢ BdlssLEz Ek
ZOsB stelssydIlsj §f @y Miskzf O Is 9 te s dzd f tcj
nSdzOdzG d 8y difistishigdzy Hdzj § otej dBY (W o dzwe Ismw
sOC iRk o oftiCOL OuaBS ysts ftod IkssSMmdyd M
Hy2Mlse dIsj dz dats tcdLCB z o jddzdisusffo O jnls M¥ Jj dA
n sdzOdzls &l @SC dz2OL H&@ jsdg'dzg}' tedz | € drj Jst€ts[W Is df.

ofMjdssdmMosuvwls dL c¢jfObsydltss. ] HEBS
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HdWW Jto] dzydelkze lsimw o Ltcjdz'j 6jfOlssydlsr
Lfdlsjdzde. vOCdds tsBteOL 5d3, H O juyjideld disstH
GjfOIssydlsr tBteOL ks IsMw Istsdz? €5 dL o] HF
~nszOdze dsydlilsr d&sc kzls tsB tc Olyanger Keetals 204 d L

ldfOlstsydlIsr ) ftcj Hj dzOR 4 ud dets ydats?
Mo ts2 Milse O3], Ylsts Mmoo v L Bzt s fififizO s fedzdh dzdztsh
WizdeS yd sdzOdz! dzr s OF H ffdecpy M s dats ylsts ftod
Blstslsd yj M< d2 yqdqedz oMmlizt O fJtedfistels(
fJtedyd dzstcOdzt dzr § . J ZzOMmilsswh j j o tcj dgw
flJtcdf stclsOdz! dz" §j ¢ J tfsQsls stayfigftdse 2z ¢ f tadfj sitffrjdsd@vo\pizfv &
Bjdej j HIgWW jtojdeydtcseo Odedz" = s MtcOo dzj dzd
fjuyjdtsydets?2 Htsdz €d, fHted 1 Istsds §jtedtf stolst
Motsi?2 o tcn diaigb dzv tc J Wafakat<xg et al. 201450 € d d3

5B tc QL BWEAK/FNl4fd ¢ dzO dz' dz' 2 flzls! EyOflse b
fosddi jtcoydd cjfossydlsss, O daj Istsd ¢
4 ud deq .

RMrtsHWw dL ftedejH jdzdzr = HOdzdz =, L O
ddels § dzmd o detse s L zyJ dedsndziztalj dig dzjd3etiRie ofsef(R{aiyinr
s diisdzy C zdzw todz" - d C dzjOIs tstayjds jrdz) €y dQfdzd |
Bdzy SsfdlsoOos hdrn mdzy tOL dzd ydzesets tetsH O
Lists, ®hePielsfmj dzdz’ o3 d3dats i tg fpdsio Js , ‘olityyf deBsAnfits® .
9" Widzisdech O dzd L d3ts o , M (odish ! sy jldElobgriss
dzOdzj i dedztsc 5 o tsdeip & ezl dzdpy Jsc J teid) Ledf Motz ¢ § gad]
v OGC )y J - teffj iy dzj Bz OCIszOdz dzr o weo dzw j Ismw
oL OddBH] 2 fplg&Edlz) @A d QdezP U J atb 5B iz BO s
tOLOBBISCS?2 Mtsote 3 dzdpr Acj WPIEOISH ® dzMmB d df:
stsds ydimdzj d M dMftsd L seOded j &3 € dzj Is sy dg'
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15trd4trttovHIUvRARI OIS IOV RE d Y[

[Mdeso dzts?2  yjdzr s MmlsdBzdzy ydd tjf OO
wodzw jlsfpw fSHHjteY Odedd dzO dzstc 5O dz' dats d3
f stzdpj dzdzr 7 G jfOlsydlstse o fjyjded. Clstsat
Fdzj dz' h st GdBjdzr CdzjlstsS ddzd ko j dzdydls
MsRtOdzj dadfj WhkdzCyd?2 §jyudded. [ jlstsur toj
sBdMYyJudls! HBMisdyJddd | Sdr dafGH Owp K>
ez f: 1) ftoddjdzjdedd tod ¢ tsd&3B d dzOdzlsdz' n
ftcJYH] ofMmMjets, HJjflsdHdzr = ddzd BJ IZEBBOT -
tcjezdzdteze hdn Cdzjlssyder 2 ydsdz, Oftfltl
st Odztf dzOdzls Oydw H FW Wdjdedj dzupgf te ¥ W glztizj dzy d to-

Hdew LO®Rjh jdedw fsedehdn: 3) tjfsdisd
fosHkydtekzehdj Isj ddd ddrj OSlsdoedz j
CjfOsyqdlsse in situ ddd GjtjiH- st

dqdzy jdzjtedzr = IsjrdzffesedBdzy ) esdes Ddztf | uJj C

[ dzw ftctso jJ HJ ded W Cdzj stsydzats 2 Isj O dd
9 Oted Odzls s © Cdzj stsydztsc ts Istc OdzM{f dzOdzls OlIs C
d 3sstels Odzd L ts9 Odadzs” | Cdzj stsydz J dzd dzd d ,
¢ dzj pre ¥.etal., 2012, Chistiakod.A., 2012. 1 OdBtsdzj j ¢ J tefmt
ssySd LtcjdedY HOdz dzgj2M jets ftodd3j dzj dad v
1 Ists, ftcJ YHJ ofMmj ¢s5, me W L Odzts mts fndzts
GjiOydlsses © HEMlsOLsydatsdy € tsdzd yJj Mise j
stetsd3] Istscds), §f Qg yrf lIgr § dztsats ftedy do O Isfmw
[DalgettyD.M. etal., 2009.

s dimMfsd Lz Bz Cdzj stsydesdzsz f tectsHEZC Is
sdzj s¢d H dzw Iste Odzmtf d&zOdzls ©Oyd d H S dzy dz' B
Cedzdyj Mlso ©, SCtktts] &y ibW s8I # ydlso
HdzW L Od3j R2j0dad vd3OMA " f j ud ded  ud PCadpiCles
Sdzj s¢d bteOdzmf dzOdzls OIs © H tsdzy dz B' Is SORE
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GJdzjIsdud M& dn HJWJjClstse, Ctolsster j Bs G Iz
Ckdz' Isd e d [PaneYOdzd2012]. Il fMkzEy0O] dhftd L tse
fesdzbyd dzgdzr = dL ftetsej dzdlsstedz » S dzj Ists¢,
f sdzdetsyj dzdz” &3, It jMmils: ftojHOOdIs] dz' dzts
Odz Bz dzO® o ded m, OCIsde datsfls P450,
MY smse dzSAESE dzd GBI B9 Ols O dzd3ts dzd 2 9" HJ d
fsCOL Olsj dzd f sdzlz yJ dzdz' ~ GJHOlssydistse
fsCOLOIjdvdi3d c¢jff OlstsydEOvdafal.p20lptsdzse s 1

lted dMmMftcd LsoOdedd fHtetsejdzdlssteds = &
ftosdL ©o SHdglsts thdr! Casj L s OMmMdesMmisd dz0 BdzS G
Htsdzy dzes ftesdL oetsHdIs: Mw o GMP Efmdzse dwn,
o sy MMmJ Ckzdz' sdodteseo Odzgdw S dzj Ists§C,
L OOy j dzd W tejydfdjdzsO L stsdesL Odzg . [ 1S
Ctcd sm tc Odzj dzd W oo tsHd A n Cdzj sts¢, fJtejH
ftetso jtoj d&2O Y dL dzgj M s detsMls 99 BHJA -
GJYfObsydlstse, IsO¢ co¢ f 5C 0L Odzts,
LOBBStcOY do OdzdW / slslsOd o Oded W ftcdotsHW IS ¢
Wz dzC yd mHaliz® dz O ¢ I§0pe 26 GG F.

[MIsOjIsmMw lkCterIsr &3 offtes t M smtss
C dzj IgdrizhengL.l. et al.,, 2011 }]te6j HdZOG O] Ismw 9 9 tS5H(
f stelsOdz! dzgzy o jdgz, MmJjdzjL jdesydzzes ddzd ¢ j§
COIsjlIsj ted JBiskz jdghfMe waglze yYJtejL Stk f tsH
zdets HBMIdeOjIsmw yYjtedL fedilsdqtess Odzd J
HsMisdeOjIsmMw fEdSIlsdtetso Odzedj &3 B j Htcj dedzs?
sOCtsets 99 jHjddw Cdzjlstse WwWodzw jlsfpw Ctofs
f OydJ dzstse M 4y desydets? dzj HisMilsOls sy dzats ml
mMdMmlsj &3i ¢ j BsMIsOL O. stesdzi Istsets, ofMmJjcH
odJdzr, Ykt &y jls §tedo j Mlisdansy. Y 0ids O dz' dats =
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I My ECOLOdd | Michmtsedkd 9QWH j azd v ¢ dg
dimmdzj H s Oded Vv = , sO¢ d ftod IteOdzmi dzOdzls ©
9" BtoOIls'-dzdfiBAE s®H ddz ftoj HY sylsdlisj dz' dzn 2 My
YydtedLt MmjdzjL jdesydzze Otelsjtede, C0O0¢ ¢ Ol
ftedyxdoh dafmw jC sls & Odeda dzd® ) Htekzed di3d
sBi Widgw jIsfpw  dzgj B dzOetsftedWilsdz" d3 o dzd W dzed j &
Mg dzj L j desydets? Otelsjtedd dzO ootsHddB j ¢ dzj
cdf jtolsjdeL dw dBsy jls ftedoe jMmlsd € tsBtcOlsdzt
YyjtejL ottwlsdszy ddzd Mmjdzj L j desydelzs o j dzlz
OGSy twOmMmMdsOlstcde Oj Ismw mMftsmtse o998 j HJ dzd
s ndzdud MSd dzORBdesets fetsh j o hj fjtef udf
mMfsmMsey Jtetsyj dzls =~ tsd3d dz6 [RundJWjCls Bofbes8.J., § j 1
2012 ForbesS. J., NewsomePh N., 2012, Dan Y. Y., 2017.

151f MisteOW  j yd detsydzOW odzj HisMIsOIlstsydzatsmls

[ MisteOW 4 ud detsydzOw dzj HisMis Ols sy datsfiyls
BOMMdodes?2 edBjdzd ¢Jjf Olssydlstsa. W MEfiplstyC
fslstcj B degts s+ o Lijdzrn OCkdodets WEkdC yd
yohj eomjets d Hwdhidwels fted HOdgdzatsdy
99 jHjded] Httsdjdedlststcdzs » CdzjssC sy j s
2O dr MMt dshls! Misd dzdigde se D YdEdsc j
2013.

[ deseddizsd OolststeOdRRd o 1+ Sy jtoddsj delsj H
dzj HsMIsOlstsydesisd dMf sdz' L s9 Odzd fiy! GJjtf Ol
sB dzZOH j 3 do O h d j [StaeymLDz, d200§.O01Is'l o j H j dz] § GJ
Ndotslsde &3 ) thistagH siilsRsdEdatld ftodots
Md3J telsdesmis d . [ HdZOC s ) Btsdz h d dzfplse j
stcOdzeitf dzOdzls Oydd ¢ jfOlsydlstso dzOB dz6 H O] |

WldeS yd s dzOdz dets?2 OSIsdodesflsd . uj dzd,
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or Yo O] ;dtsmisd Istc O gz Pdz® dfidEtsk., dSorno HE.
2001]. ltoj H SdZOG Oj Ismw, Yls ts Is tc © dzfy f 2O dz
ftody do O Ismw o fndzj HMise dj dzj B &zOG ts{f to ("
ftsotej ) Hj dzdzt§Rriedrfap $J.dAPI8 RMAoBSHW L 1 ISt
o 5 s s B3 Mls j o olsjdHf jOdzd V¢ dzj Hs@sddzts ¢
LSy jiod ] delsOdz' dz" = tw©OBBISOR BSOL OdzO =
f smdzy 99 J HJ dzlKungdW.0n 200G L § dz€ Iz

10 Gfidtso Odzedd kMY jh des IstcOdemf dzOdals Oy
Ndotlsdy &3 ftej HY tod ded 3O Isfw YA rClsdEidls toCo jde
sMistets?2 jyj desydes? dzj HsMIsOsydetsfls: & .
stcOdztf ZOdzls Oydd ¢ j [FBHeis Rohls tStrom dB:CH 20B6
RMistsydzd S s ¢ jf Olssydlstse dwsyjls Mz dls:
fdzsHO. JojHjdd] dJdstepPdi/EqlORsqdistzs o
Yjdzse j SO o otstetsbiizzls Odrjdizzn dJaizdil @lsds yod,lsh
fOydj dzsOds M Whkd i3 dzOdzlsde &3 ¢ j f OlsdIsts
Ldayj WOodztsyf Olsd d, fydzedy j ded ¢ [Hibibslahdz'™M, DK ts dz
[ Hd&OC s  dzlz yhgtdzd jo to jodspddz 2 nOtOCIs] t6.
fsdzsy dlsj dz' dzets@ s LWWjCkO s 99§ Hj daq
LSy j tod B3j dels Odz! dz' = OB tslsOR, sBi W fiydaw
CodzdyjMmMlsosds sotsHdd 7 SCdzjlstsS, ff dztsmts2
otstesilsdzlzes  f J yd dz' dzf Gedp! dpEzs OB FBH IsbsG s,
o oBteilsdzzy o j dzgz dzOB dz¥ HOzd M+ IsOCdJ B
SOCY ] WwWodzj dzdw 1 tstc FFBhk Rizs Strow §.6. PaRG j dz d d

rdazv fywsorhjdd” Htsdd ftedydohdafmw ¢4
ftojHzsH jded sddls! o MtsMisOoaj IS Odsj d dey j
Hyyj dzdzs dzvtedL so OdzdetsE s o§j 4 S dzj ssydatsg s
toj yd dzdzt dzw L Jtetso Odzdz" 2 IstcOdzfyf dzOdzls Ols o r {f t
Mddzsj L dislzjls Odz B Iz &3 dz, Bsyj o ddzlz, ygwe i

fsHBBdGE2 ICOdjot?2 SodfbekzSydd Ctr Mod
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Edzzyh 0jls ftsC0O0L0OIjdzd WEdSydd ¢4 yddd o
[UygunB. et al., 2010

gkzh jMmlsalkzjls dzj MC sdz’ € ts Mtstseh j ded 2
HgWW jtej dzydtctse Ols' mw [hee K.B gtdal. J004cZerfieR. lets y d
al., 2009. 1 jteoar | H Odzdz" | Br dzd f sdzkz yj dz’
9T Hjdzj dzdz" » dL CBfMlsdztets BSLEO yJ dztso j ¢
fjujded Odzdzd dzser @3 MY d tcls 5 3. gntSHdz | t6
stcOdeitf dzOdzls Oydd H2ds IsSdQdzd ¥y dugjstetse j € O '
CifOldstd, o' [SedMiztdd., ZDMI14.MBslstew dzO
otsL i3y dets M ls ¢ HdWW Jte] dzydtetse € d [ us ) ‘
HSC OL Odzdzts 2 34 » Odzd L A3 sjteOf jolsdyd M¢ s
dzj HsMsOsydstsids i L Byl @ezls gy, §smMStsd Ck
s HBBEY HgWWJjtk]j dzydteso OQoahdeamw o G641
Htso tsdz! dzWuddBL Ta0 R,2013. Il sdz hJdzfflse s Oolsts
9 jHEMN jes ®BjrOddL BO IsjtcOf jolsdyj MEsets
fstcOy Jdddff Mfydug@g Is § OtcOCteddadz 2 1 WWJiCls
Mfsmsedy MddadsjLdeses Ols! Bsd ) ydmds
MO &3 Misd Bz dzd e 59 Ols [Drowwgl.cGeoes, @049 ¥ § J Wd

[ ek dd3 sd i tsd3 ftesc ded ststedz n ¢ dzj I
Misd Bz dzd tedetsih § j 2 Miso d j ZO tjcjdz eOyds
dzj HsMIsOIstsydesMmisd, wWodwe lIlsfpw ¢ j @By tst Isdy,
stcOdetf dzZOdzls Oydd ¢ jBsftsti sdyjmMecdr MfMmlsae tsdzt
fsCOLOdR0 dn MmYysMmsedtsiis: HJWWJtepalzqd tdys
f sotcj ) HJ dadats PPeteffsgniB.f. dzt ., 1999. 1 d Mdsslstew  dzC
ftesbsStsd 5 KwsedddLOoydd c¢j Bsystisdyd
4 ud dats ydzts 2 dzj HisMIsOls sydzsfls ' tcOL tcOB 5k
dmf sdz' WessdsRNY, CameromA.M., 2011.

("4 ©GHdddE dOftOsdjddjd o dj ujddd

weodzw jlsfw ftodBjdzj dedj toj StSBJdzOdasdz & W
44



sMlstes? §jyjdsyds? d&jiHshsOksydsnlsd & i
Misd Bz zd telz § Is toj 64 dzgj tOyd* f 4 ug @zdls
Czd dzd Uj MS d5 § &S OL Ols j dzj[Robafashiv etal, 1998 = ¥
1 iMBslstew dz0 fodsydlsjd d 2 %% jcClh
s ddlststed 7 SCdzjlsC, O kOCY,] tjS ks
f j W dats ydzts 2 dj HeMIs O sydes iz HEZ B tcOf i
stcOdmf ZOdlsOyd® ¢jfoOssydlstse. 1 sME sd
OClkdodeyr 7 ojhjfilse, orHjdvjd & [us, O
HOChksiess tsMisO YOhj oMmjcts WodwWs siw OF
o Cwlsster & o HOdds®sh&byB] shisc®dzd i s d|

152mtesdzd yd M OwW  f J yd desydzOw dzj H sMisOls ts
[Hd82 dL Mod3r » tOmMftetsMmistceOdzj dadz" = ¢
tesdzd ud ME B2 4 yud detsydes?2 dzj HisMIsOIs s ydats Ml
lted HOdzdzsdz o dHJ f Ostsdzsedd o Is j to(
IsStc Odzmyf dzOdzlsdtets9 Ols ¢co¢ GJjfOlstsydlisr ,
mtetsdzed yj ms OW 4 ud dats ydzOw dzj HsMIs Ols sy dzs |
mMesmilstswded § B3 H dzw stc Odzf dzOdzls Oy d d ftots@,
4 ud daets ydzOw dzj H sMis Ol sydes s | f sm¢ sdz
HYWJtcj deydteseo $d fftetsecj dgdlststedz” » € dzjDmts & ¢
Y.Y., 2013.

lted HBSCddddy MSdr dMMmdzj Hse OdzdwW rn ©
gddzd ¢ JfOBtsydlstse, ftoesdLoBHA ~ Mlse tsdzise
M ~rtsdd yd MS 2 i 4 yd dzts yiflas@ o tsdzjd Hitish IsDO Is tiz gt
wlkzdzC ydd [Kopayashdd et al, 200Q. S tc s d3d IstsG s, )
fc5COLOdz dgj Btsdz! hts2 Htesyjdals toj f st zdzw yd
GJjtf Ols s yYama&up H. et al., 2003. lted 99 jHjddd ¢,
fddzj L Jdsydez® Cpd3 delp Y PQepFoesds 4 ud ded

CjLbkd sOIST, o HOdGEEE MeEyO] &5 OL OdO
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fedz §4 MmddzdL j dz€ d. [JHAEZOCE IsjteOf jolsdy.
[Mito M. etal., 1997.

1 sd3d d3ts dmf sdz' L s9 Odzd W GjfOltsydilstso
Csteted Sydd J ud desydaets?2 dzj HisMils Ols s y[dasan Is
S. et al., 2004. lted HBCAEJddUyd MSda dMtr Is O da
Ehmdzseodwvae Rrtesdzdyd MEBEeB ftsotejyHjddw
JqdzH Zydtotse Odzdes d3 ydotetsL Jj, MfeshtEodkesydg i
Ll Issdz Oolstster sOCdr OBl BGlstedyOsls 1 W
G J f Olstsyd s O@ghwaiSiMiyagaeeg S., 2009, Wu X.B., Tao R,2013.
IBCOL OdesfsdBudstts L O3 Misd Is j,dF wags ¢ wnls d dslt deck
tcj 6Jded cOydy f Otcj der d e O Py dzd W d O tcts O Ezth
L d3d dz' h § ded § WdBtetsL dtctso Odad W ) 4 ud dz
Istc Odzmy dzOdzls f tets 9 Odzd BOC W O B9 N do ts
[ForbesS.J., Newsomé.N., 2011].

sdzd dzd Wi B/ Pr Bddzd d 1) § HOQL Odzd ybsts
Ozlssd#sead yf us CsMmisdetsc s BsL 6 O YJtejL
fdted¥jtedud M d 2o qEspdisagtif)smissy dzdvw § Oy
Y dtcte L s d3[Chiisfialqy Bzg., 2017. l dzgzlstcd o §j dzdetsy 99§
CtcOmMdzese s CMisdesets BELEO FOyYydj delsOdz
dzz dadf WlkdCydd §4udded, ko j-&dujfdspj "
BIsslsdyyj M 2 OC Isd o[teain® bt alg RAP@Is s g 559 d
Okzlstsdzcedydzr = [us o {tlsOd dzzt 9 j dzgz Bt
¢ EazEyh jddr dmr SCSdddzduyd MS et hBiglkydaed
Cteso d, dzsted3O0dzdL Oydd EZtotse dzilyraBAdCGizditaliz B d ©

2007. Hn tSHOO | tcj L zdzt SOIst B' dz i tsdzlz yd
ftotse j ded Iststcdz" ~ Cdzj Ists ¢, 9" HJ dzj dzdz" ~ gL
dzd W ndz® Myd ls Ud G s HeMisd e Odzigs : Is L OO
StcOdzmMH W W J 6 dzydtetseo ¢ d [ us ) GJ g Ol

MsjHdddlj d ds?2 CO0dd o (SO, dds?2 i
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tcj e dzj cOydd WOCItstcOd3d toisdndessd., Newwsonjedzw j
P.N., 2011.

1 i Misslstew  dz© Mtstse M j dad W sl tsodptsjy Holdlscizdc
OB stcOIststedz” d3 Y dowslsdz &3 d H Oydj dzZsoOdz
s MftshMtsedtsMmisd [ws MsdBzdzdtetso Ols! tOL o
f s Oah dj ) f4ud dz , M r tcOdzY dzd W dB tc
sB dzOtc iz ) d o JOHaf] e s dgtel s dzuv Cdd AedDE MY JsAPz Is M ls o s
1 CMftej Mipdw d301te$ [RisssoP. et jalf 2DB6sBaeftisclsiger R.M.,
2009.

1 sdzt W ddzilse s § dzd dzdtftef FPL dRizd d fg fizOls Edededf W
f tod d3jzf gzdzOf ts1 Isd yd M< dnr Mo sdzso ' - S dzj
lojHjdedj o3 4CHotstoted outlH ddzts € Hdzd Isj dzd dzts A3k
WedS yd?2 fJuddd. [HEOCS, CO0C d o Mmdzizy
mils Odzts 9 dzj dzO My smMtse dzts M ls GJ BOY 1 Isd
HdWW jJtoj dzydtetso Ols* mMw o HBdsWdBtetsB dzOMmistsy
Y d te tkeng JW.C., ForbesS.J., 2009, ChistiakopD.A., 2013.

) dZzOMmissw h j j otcj 3w tOLOBOIsT 9§ O8 Isfyw
4 ud ded BBJ stsH Od3d G § dzdzts 2 Isj cOf dd. |
fosWdBteslsdyi MSddz ydssSddetsdz, SCtotsdzi Istsc
ftesOf sfifSElaly WIOSC sstesdz esMisO. v O0CddBB BB iG
Jets MdcedzOdz! desets fzlsd Byl ftede j Misd ¢
i J uJRizfod. etal.,2004. 1 tsC OL Odzts, yYlsts 99 j HJ dad
CsHdlze h j ¢ ts-dzjHesQiis(ilpOddzls? t6jQ ) TBEEEB I tcd dst
Pogj dz2 h jded®s ydietesL © 2 fsHsyrlsd » & hj
odzzlsted S dzj Issydzr &3 Odzls O sdzd Missds T GF b, )
Gjdesds Smad 7 ftdoasHddts ¢ kZdjdz h j dad®
lejnjddi doewslds &3 m" yiftctwgidesdz fHBFL o3
Edzjdzt h jdeds WdBtetsL O o fjyidedd d Ektetse dz

Fojddyde Odzs o' 3 deo O) dits[iEsuno ¥ &€ dl.- 2004.d 9 ts
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lojHjdedj OHj dzso Jekmdzsdts fdsi® iststd@zsh C¢
WdBtesL O o fj Ul fadlz oz figOsH dz' g7 dzd  f s dzlz Y
OHjdsodkdsets o jChkstt® f OClkdo Okt
OCIsde Oydd Mmd dzls[SalgadoS ¢t akP@E.j dAOL B dzj O Is d 1
ftod d3j daj ded d G J dedets?2 IsjteOfdd wHdzW dzj uJ dz
Mdztsy desfifde OdziH  ydtetso Oded™w S dzj ss¢ vydetes
potsHd®E 2 ojCltste dBsyjls ftedejflsd § Lklis
f OydgJ dzls ©.

[tcEedd oL @Iy de &3 Y tSHAtSHBAR dzj yd dedw
6j CsBBddzOdzlsdz’ = B j S 5o . lojHY dzd g @B
orLro90jls kdgjdz hjded¥ Htsdzd Mtsj Hddzd Is§ dz'
ftejHY Sdtsy dlsj dz dz &8 d5j R Oded L dstsds W o dzvij Is fiy
| Lo jLHYOLT &8 Cdzj sC Odd d ) dd@hprgtizgtal,  § f
2013.

s dzOMmswh j Bz ot d3j dagf tc @IS soBAAEON) ISafj Hedfj
U4 uddd HoMisdedlkzlsr st Hjdzjdedz” § kMY
fsdzsy dlsjdzt dzr 2 L WWjiClk s oo jHjdd"w §iofs
sd i O, s HidEQ Oz fste  dzj d L o j Mis dzr Is s ydz" 4 (
1 sdz' hddzilse s Oojldstdnwts o ¢ ) QA Bed2C tc d dzdzts 2 l
fiescj dzdsstedy 7 CdzjlssS. )IsBddis §sdsyd
ftetsejddlsstedy & SdzjlstsS, ©fdmOdy fMdazkzyod
Yydtetesldud ME¢ s f§eteiynjddd fiujdd. uvO
OB IS f ¢ ods) MEakdaditse Isj O joldyj MS 57
ftescjddlsstedy 7 Cdzj ss5€C .

[Mdeso dzts?2 ftotsBdzj Zs?2 G J dedets?2 Isj tc O d d
wWodzWw jlsfipw tcOLcOBSISCO BflsddizOd d'n fklisj
4 uddd. RrRBIEMNIIMY o  deGitplysdidj Jd Memteij d3vs
o j Cilsiisc zls Hiftsd o € s j 8 d dzd chtesdg) 15 tzE 5B dzj

steOdfH S ydd YoMt s fipls e dzj H sl Ols 51
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153.[fotsdd §juj ded

mdtelzteedud ME sy dzj uddedd fjteoadude » (
Yyomlsts ftod Hf 5SdzOGdRQ IsH tisg & 'S dgts & B t8dE'GOS G B 1S
s jtcOyd?2 Md3d tels dzts s f OydJ dzlstso ) tc
dzj HsMIsOlssydesmisd CtcO®2dzj o' MsCO. wntsSHAz
d fted bttOdhf zOdzlsOydd 4 ud dzd, CSEHO
fdzd M ¢ 5 BAZWBOS HH j oy Oded v dztste B3O dz dezts fDBN [z to
Y.Y. 2013. vydlsr e Ov M stsB dats s ftese J dad Is
tj 6 j dzgj tOyYd*® g4 ud ded, B' dzd ftej HY ted da¥
sy dzgj ddj &z M fsish 8 99 jHjddY fftesaj
BSLEWOS sCOLO0d ftsdtsydlsy dzr dzr 2 L W W €k
COSEdB §jyjdd Okktsdsecdyds = CD133+ flsa:
otstotslsdzlze o jdzgz f jtojH 1 BBSSdZJLYd]?2 M
st zr sdzd [am Bgghd®| Il et al., 2005. Idsisls Mmis d d3lz dzd to kL
o dzd v dzd W dz0 o smmlsOdzse dlsj dz' dz | ftosyj
Ozbtsdtsedyds j ¢jBsfsiilsdyjmcdy Cdzj Is¢d
sfkzotsd 5 o' LT o0l WY jClk SEDCR]azDdzs O
2009.

] sd3d d3ts € dzj Is sy daig &z YsQjwid0 f 1 dS odzts ¢ d yJ S
U4 uddd otsL Bsydts fteddsj dej dedd d 6§ dedats2 L

RA3J Jsw dzj MEtsdz! €5 fSHARBSHEBS :

1. 1 MOt 0O o Bikattdzgjoeor?2 kL jd Odlsdt

2. [ MlsOs O ¢ st zr tsdzd d dzqd )
d Bz dzsmisd Bz dzd ez h dr ddzd Odzlsd Odze d 56 j dac

3. RMisdz LsoOdzdy ¢ Jj detseo, fHtedoeosHwhdn

4, v fmddzj dzd J§ ftoslsdostf zrsdzj o sG ts dd
Cdzj sC OB ddzd dzd W sydls Odzd .

 BMIsOo ¢ O ¢ fkitdd fjyjdd k d&OBtsC

9 jClstc® f p53 ftodosHdds [Andesents]. stpldzd ¥
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1994§. sdzddzgd yj mMS sy dmMMmdzj Hse Odzdj B L S5 O
p53, fsCOLOdzs BjLGY OMdzesmls sOC sets
¢ tsdzj ydzOw ssys 0 dzj Br &z0O HtMmisdcdzzls O,
4 dzts ) dztsfls f tod d3j dzj ded dzj UsjORAsE tsts ffif AsHiSdBcH OL
stsd3, Ybsts HBdyd Brls! ItceOdMHEZydtetse Odzr

f sdzsy dIsj dz dztsG s tcJLkzdzt SO0, [ dzw 1 sdr
f SHRBHEBY : cOL OB SIS O 94 CIssteso , ¢ts
My dydy dud M¢ d B3d sizspy L deedPlsizff EAPLZ Atsdzj o 7 -

9JClsstes9 Colsster § dLBJdKOIsj dz des 6 f dz

tcOLOBtSISC O MdMmisj d3, fsLeotsdzwe hda ygJ dzj ¢
s zr sdzj o r[HabilENdaj dsal., d999.

¢6CIsdoOydw ftej H" j Misfoyjj daded{ S ts oftely HBP
GJ dztso . g3 Mdz HOdzdze s JHSHAtSHO L OC dz¥
dzj S OteMmilso jdzdzr | MtcjHMisea O ftsH HJAMIsoad,j d
sfkzrtdzj ssSCMmMdyde §j o©Jh jMmlse O. s O0¢ dLejMm
GOdzyd ¢ dztso d to fsH EZ&®[pOMmlisletdQ dyn daf g tfogfts 1 g lg d
ftcj otcOh Olss Mw o o jh jMmMsots, ddzededtelzs h j _
sO0Cdds BBEOL 53, dzj sBrtsHd di3s  Istc OdzMmikiz y d 1
} tod d3d dzd dzd 4§ H O dzdzts 2 mMdmisj d3r z zOB
GJjf Olstsyj dzdz® dzw tc dzts 2 ¢ Otsagts aslskis®! dz' RO dztsts
s dzd dzd y4 ME 54 dmyrilsOdedy TCOLOdzs BJL St
9JSCttkBO dif) s OMIsOIsd yJ M< ESung Yizekats @007. ff j Y J dz

[ H{dz dL tcOL tcOB 5ls Odzdz" n f SHR BSHB?O
LOC dzg yoOjlsfqw ots 99 jjHsj] d 10C Mol hgdztc z €
Cslstster j] BdzsC dtokzels VEGF. GClstsls d3j stsH,
14 ud dzd . 17T dzs fsC OL Odzts, Yylsts HOdzdzOW
fsHSyr Isdzr » Y dotslsdz - . [tczets?2 tSHAtSH
f4ujded o jgf ke, ¢ j dz Odzls d Odze d tsG j dzdz"

0O dzG d ts ff@&iés)edal., 2004YanF. etal., 2013.
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154f jlsOBtsdzdy MS¢dd dzOtbkh jdzdw 4 yud dzd

fdesedy otetsyHJdedz | dzOtelzh j dedw tsB d3j dzO
Bsc kzls B' Is Mectetej CIsdtctso Godgd j Astc ¢ Q dedgs
GjfOltsydlsr ftesHEzYydtokzs Is BJ dzC d 9 d
ftej Hf sdzOGOj Isfw, ylsts o9 jHjdedj dgiBBdzt b
M s ds bkdkzyh dls! ¢ OL GBap &Y. 20k].ls O & d
Ndotlsdy n  BSHJ AV e ) dOiEHedysdg @lsddjtaizd d dzjdie Ofn
cdfjtocdzdf jHJ Bdd B'M dzts § 5C OL Odzts, Yylsts 99
C bkakzyh jdds §C0OL0Okjdj?2 [DEnetigudss 1ptiss,c s
1986, OverturK. etal., 1997, Eguchb. etal., 19949.

s dOMmlsswhjkkz ot i3 dfOdsC fdztds j BY  {f
dzOtclzh j dzedWw iz d3j sOBBdZdL BO  j yjded o9 tHJ
SR OttOCIsjtedL 59 Odz BSHddz dL - f@MANMAEY. &t alff  dz+
2017. 1 O0ydj dzls iz YjtejlL o ttotsls dalz ® o J dziz
CjfOtsydlstse, f spdzj¢ o p ¢ 5 Mided da] difipy [zt
Bddzdtelze d dz0O, Yylsts ftsLotsdzd dzts 9 toj d3j dzdats
yjtejL 6 d&jmwyjoe, Ftese j dz Mo tsBSH dzts G s
fsCOLOIjdzé. wnrnBHMF §J tWJLEd IsOIT BT dzd
stodzd Is d dzls @ Bdziz©@ Ot d M j d3j 2 dats IStrandYCjetcalzd § o
1997. 18 COCt?2 fHtwwdudded (odzsydlsj dzr dz@ 2 ¢
Bisdzj j HdzdIlsj dz' dgr 2 fntc ts[Grossinds ®igtds. 996.dzj L o J

tczedds dOfteOodzj dzadj d3 o G4 dzj t6cOlsd o dats
IOBtsdzj 9 Odgd 2 WodzWw jlsw ¢ j dgdzgOW IsjtcOf dw,
1 CMmftej Mmdd yjdzj oetsets ¢ j dzO, f sH Oo dzj dzd
o9 jHjddj ¢JjdO, ftesHEzCIsr 1 CMftcj MimMdd ¢
e § OcOydvw 59 tg[PhawanAzdisic 8106 J dzO0 dzOMmistsw h j
ftoddzdi dz2v s Is 5 CdkzOmMMmtse o jCIlsstess H&Y 998

[KrenB.T.et al., 2002, Attdd.M.,201Q. s j ddzd ddzr j] o j Clstster
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Hsfissddglseo Ok d dzj HsMIsOISE Odd. [ fdesoe d
sj A ddzd od&bkBEEo W dzw j Is fiyw q dzf § ts

GjfOlss Mdydshls: , sdsdscdyj MSdj
1Jdodekzmdz j 9jClstster sB dzOH O Is toW H |
diz3d dzd B3O dz' dzlz ss¢ M ydztsmis+ Hdzd Is j dz@ dzOw |

CLBRstOd dscts ko jlko dos foOgstsds " @t
fejHmMsOodvjlk cdHtesHddzOBd yj NS OY Isj R ded
SftcsB s OdzdzOW 2@ B h OR, ftod LItk oy
H s fls d cXBY[attaH®., 201Q.

CCMy jtod dBj dels Oz dzOW & j dzdzO™ s j e Of W
G Clstster & Memlstsw dd 2 .

uddzH totsd3 s el e @ sd i O, nOteOCIsj toc
Cdzyd dzlstcOydd dzj Stsdzl s cdtetseo Odzdzse s B d dzq
ftodtotsSH " 9 fdzj Hiplse dd BzlOoydd 9 - G}

FtocdHdJdzH dW s 56 dz¥ C stotsdzOls ¢ dz¥T A B th 5 dzts i dff diz
sted ¢ ZjOW@EO tOMMEOstedo Oj kM, ¢ OS¢ &tHj &
tOLOBtkCd BBhdn ftddydises ¢ j ddets?2 Is
B dz ¢ zezy tegasd yd MCdd d&Bd~O0dedL B Jets ©OL
BsHjd dO Cter f)OL Qs dsoolOstmvjs h OW yj dzso j !
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fjtesCMdHOL 82 -StasGodantiRabbin MGARYHRP  Conjugate

(Bio-Ra d Laboratori es, | nc. , 4z ¢) . 1t
f sdgtsh 1 s dzOB stc® Cl ar i tioyREd Latemtories; rinc., E C
g4z ¢) d mMdMmisj d3" 9 dL & Odzd iR&IY daporataligs.e mi
|l nc. , 4z 6¢) . ¢ dzOdzd L i sdzlz yJ dzdz" n tej L zc
ImageLab (BieRad Laboratories, |l nc., wz¢).

2.7R A ¢O dzO dzd L
stsdzd yg Mlse j dzdzr 2 OdzO dzd L MH SBEOdzd]'®
ftotso tsH d dzd fn f sd3tsh + dzOB tstc O H dzw C
(CloudCIl one Corp., SEAO0O47Ra, 42 0¢)
o S sd3d dzH Oydw d3d ftesdL otsHdIs] dzv . ¢ ¢
L OBRStetsy j dedz’ - sBtcOL Yytso 14 ud dzgd f totsot
MicroRotofor Cell Lysis Kit Bio-Ra d , 4z2¢) . 1 stedzgd tets 9
64



ojdzd 5 StdyjdlsteOoydd BhjeEts  Bj &S
JtejHWtsSteH dzOBtstetsd3 Qui ck StartE -Rad, adf

42z ¢) . RL O34 tej dzd J sfisdyd MEts?2 i dzts s dzts )|
f sdgtsh 4 8 MYy J CSlstetsW sis s5d3] I§TedmoFisharl Sdientikca n
42 0) . ¢ dzO dzd L H Odzdz" n i totso s Hiftdaf{dzts fp j dAf

http://elisaanalysis.com/app.

28 YyJ dzgC O C dzj ssydets?2 6 dBj dzd

Jyd dz Iz Cdzj Istsydats 2 ¢cdej dzd ) ~ BH
sfizh j Mise dzw dzd L] f s®WHEL 5 1 disERQ dzj 2
d M ts dz'dL dz® sOEdmo-BrdU In Situ DNA Fragmentation Assay Kit
(BioVision, &z ¢. RMMdzj His9 Odzd j ftotso sHJdzd 9
tclzC tso tsH Mis o ifize ts diLdotaxigr d Is | dzv . 1 O i smdzj
Cdzj sts¢ Hs(ON da Gids P d3 (

29)1 sdzd By 6t OL dzOW Yy J f dzO' teig P Uaddw o tcj Odz

JHdzdd3 d1L 9o jJHENMNJA Cdzj stsydz n dB3j » OC
Bdzj S dlsOs h dn weo dzw j Isfpw ftoesdzdW j Oy
GjfOlsydlstse ) Bdlstslsdyj M< d2 ydsdz toj
ftesranYyHjddd c6JjfOlssydlsodzd MMsGEHIs(tRtc Bkk(ds tst
H yJ dz' s ~nOOCIsjtedmisdSd Btsdzj ¢ z dzv tc dz'
GJiOsydlstse fsMmdzj MEelstslsOdz dzgts?2 tejL j §n
fteso s Odzd Is j dz i, iF6, tnfichls =£C3dpdatooY oY o3¢ Rd 2 @
i110,0 kOt Yf it Mhde ¢ J dzts®dj WO HsYfidas B oS fiplds(
tesis©O W dB tcERzO Mdsts®dzil sted3d telz® M | citst gitf AOE |
t d @3sHJj dzdteso Odzedd i3 Y S dzj ssydese s dBOIsted €
B sOzdzsf tetsils4 frap®.L ¥ [ Bdzi € 2 dzw tcdzr § d3d » Odz
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Mistets B3O dz! dz" = Cdzj Bz C sedf toj HZH Sl azd sydIsts o
fJujded dmmdzjHtse Odzdfy: ) gdABsE 5 ¢ r o ey
derived f acdsjotso O dity dlgOdzjiLdeH tsls j dzd O dz! dz
tesmied (d Odze ) § dzd dzO (

fOwLCjtesds OSCIsdodesfisd Mmd fiels jidg ) fdpcy Chrydysf
d dzH 2 y d tc KQ-figdf &zls j ISNBDs)! € S(Is st O W IsOC Y J sls to G
dzj so OMSC Edztseg jdzgj L O [ Wermuth P.J., Ji mer

[OMMO fjyjdd Yz MkektkOod dts?2 t,
dzgj bisd St LO Myuilb sy jc0yddis] POl
ftotse jdadIststedz” m S dzj stsC 4 ujded T o simdzj
O cOo dzj dzd d CGjfOltsydlstse, Ctotsd3j Ists ¢
stcOdzmMH W W jtoj dzydqtesoa Cd 6 jfOlstsydlstse )
ftesyd M’ tc § eNOiLeHic laff IWEAK- d ¢ deCigef dz'f Iz Is W of:
0 CIsdo dMOTEEHN G ¢ 20 dz! deséts fzlsd BF 2O 20O
Cjdzse j Gt notghhy pofcCesloOCy i LOsadmwh dn
s tc O dzf S tsofef hesl,fapl. ¢ € Is o BWEAK!- Ind ¢ dzO dz! dztsifes
LSyt Mindd 6§ datsrd4, Q Gl4sO Seyj Jy J dftyiss@s O O d3ts 6 5

RLEZYO]J d3" | G J dzg B35 ) dzts tcOL Hj dzd Is
LOoadMmMdd@isMmisd s da §EGYEdHndLs O dzdf yO.
sfted HJ dzW dzd YsRpdsdsji@@y s dztcj OF yaf toj Odz'
o tej d3j @ad Attl.) 1 g o 9 j HJ dad d NYdjotasdscgg" dals
Cemsucd , §idiiedkd-~ @DNffts] S0 KB f§dih
dzj 21s] te ( QI AGEN) , JddzS B dieso Odzd ) Is J
fedsd” | COyjfmlsej ddHdeodHEZOd dscéts ¢
ZHOdzj dzedz" ~ Hisdz) 2 MGGy ded . dzj ¢ S dn d f
fiizlz 3 d dzd St e Odg d dzls ORI dz' Af ts dzfzofue) shisiztz An .
9" Hj dzVv dzd Istsls Odz' dzlz ® t1s f sdgtsh 1 8 dzO B
( QI AGEN) . o ddzls L Srais p dBOLtedy’ L

sfbkh jmMlsodv dd f dhMicd Lo Oded j BMMIE/S Is 15
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RT kit ((otetsejdg) . { mmimd sdzlz yJ dzder dz3d Cr1 s
f sdgtsh 4 8 CGilstso " n dzOB stcso -HStc JSYBRs d o t
MsH j o O 0§ Wz sted My dals dzr 2 ddzlsj € Od
Gr een I ([ otetsc j dz, t smmdw) . ] 02 d3j tof
ol i ne ftiosGtcEBRANST Pra manssis és g B f lf dodf dizv IS
Istcj Btso Odzad W d3d . Il " BtcOdzdal yO ) f @Y dzistg L d to
Wdledis?2 (et jdz ({ smdw) .
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sOBA Y@M sd LEzjd& j .02 &jter
target direction |[sequence (5Nj to NCBI Ref Se target definition
symiol d ) q 9
forward | GCGAATGGAAGCCCTTACG
ang TM—OOIOIZBSQ' Rattus norvegicuangiogenin, ribonuclease A family, member 2 (Ang2), mRNA
reverse | GCCTGCTGAGTAGAGACTGAT
forward | CCAAGCGGCTCTACTGCAA
fgf2 NM_019305.2 R. norvegicusdibroblast growth factor 2 (Fgf2), mRNA
reverse | AGCCGTCCATCTTCCTTCATAG
forward | GGA CTG CGC TTC TTG TCC A R. norvegicusumor necrosis factor receptor superfamily, member 12a (Tnfrsf12a),
fnl4 NM_181086.3 RNA
reverse | GCA GCC TTC TCC ACC AGT CT m
forward | GGCCATGGTGCTACACTCTT
hgf NM_017017.2 R. norvegicusiepatocyte growth factgHgf), mRNA
reverse | TTGTGGGGGTACTGCGAATC
GCC CAG AAA TCA AGG AGC
forward AT
i1I10 NM_012854.2 R. norvegicusnterleukin 10 (1110), mRNA
reverse TGA GTG TCACGT AGG CTT
CTA
forward | CTG TCT GAC CCATGT GAG CT
illb ACT CCACTT TGG TCT TGA NM_031512.2 R. norvegicusnterleukin 1 beta (l11b), mRNA
reverse
CTT
TAC ATATGT TCT CAG GGA
forward GAT
i6 NM_012589.2 R. norvegicusgnterleukin 6 (116), mMRNA
reverse | GGT AGA AAC GGA ACT CCAG
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CGC TGG TTT GAA ACT TCT

forward CAG
iNOs NM_012611.3 R.norvegicusitric oxide synthase 2, inducible (Nos2), mRNA

reverse | GGC AAG CCATGT CTGTGAC

forward | ATGGTTTCTGCCCCAGTGAG
mmp9 NM_031055.1 R. norvegicumatrix metallopeptidase 9 (Mmp9), mRNA
reverse | CACCAGCGATAACCATCCGA

forward | TGCCGATTCTTTGAGAGCCA
sdfa NM_022177.3 R. norvegicughemokine (€X-C motif) ligand 12 (Cxcl12), transcript variant 1, mRNA
reverse | TCCTTTGGGCTGTTGTGCTT

forward | AGA GGC CACCGAACAGACT XM_003750950.

Sox9 3

R. norvegicu$REDICTED: SRY (sex determining region-px 9 (Sox9), mRNA

reverse | TGC TCA GCT CACCGATGTC

forward | CCGCAACAACGCAATCTATG
tgfb NM_021578.2 R. norvegicugransforming growth factor, beta 1 (Tgfb1l), mMRNA
reverse | AGCCCTGTATTCCGTCTCCTT

forward | CCACCACGCTCT TCT GTC TA
tnfa NM_012675.3 R.norvegicugumor necrosis factor (Tnf), mMRNA
reverse | GCT ACGGGC TTGTCACTCG

forward | GAT GGA GCA CAG GCA GGT G NM_001001513.

tweak 5 R. norvegicusumor necrosis factor ligand superfamily member 12 (Tnfsf12), mRNA
reverse | TGG CTG AGAATT CTT CCAG
forward | CTT CGC AAG CTGCCCGACT . . .

. NM_001034002. R. norvegicuyesassociated protein 1 (Yapl), mRNA

yap GGG ATC TCAAAG GAAGAC | 2

reverse
TG
. forward | AGT GGC CAA CGG CACTGAA NM_001105721. Rattus norvegicusotch 1 (Notchl), mRNA

reverse | CAT TGG CCA GAG GTG TCA GG *
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forward | CCA CAA CGG CAC AGG CTAC
notch2 NM_024358.2 Rattus norvegicusotch2 (Notch2), mRNA
reverse | GAG GTC GAG TAT TGG CAG TC

TC TGA GCA CAG AAA GT . . -
forward CTC TGA GCA CAG GTe Rattus norvegicukes family bHIH transcription factor 1 (Hes1), mRNA

hes1 ATC NM_024360.3

reverse | TTC ATG CAC TCG CTG AAG CC

forward | GCAGCGACAAGGCAGACTAT
vegf NM_031836.2 R. norvegicusascular endothelial growth factor A (Vegfa), transcript variant 1, mRN
reverse | GAGGGAGTGAAGGAGCAACC

forward | GAGATTACTGCCCTGGCTCC
actb NM_031144.3 R. norvegicusctin, beta (Actb), mRNA
reverse | GCTCAGTAACAGTCCGCCTA

forward | CTC GCT CGG TGACCG TGAT
b2m NM_012512.2 R. norvegicudeta2 microglobulin (B2m), mRNA
reverse | GGA CAG ATC TGA CAT CTC GA

forward | GCGAGATCCCGCTAACATCA
gapdh NM_017008.4 R. norvegicuglyceraldehyde8-phosphate dehydrogenase (Gapdh), mRNA
reverse | CCCTTCCACGATGCCAAAGT
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RLEZYyoj d3r j G J dzg B35 ) dzts tcOL Hj dzd Is
LOoadMmMddismMisd tlIs dr WEdSydd (vsO0BdZdYyoO 3)
v OB d&Zzd yoO 3 .0dA Eatlz§yftwedetf fr dMmidzj Hizj d3" =

) cso My Odzdls] a2 d& | Yq! ecddW jLOyqy cj§ ObGYy
1. Rdzls j todzj 2iCl6f dz 1 b 1. AOC Bttt tflsO -Oghf O
2. R dzls j todzj iD6S d dz 2. bOdMY St lzs h g2 -W

3. AOCIstste dzj C AN i b t gf b
3. AOC ststs tots fiy KON IsUsgAR t

) cslsdo oMy Odzdls] &2 dz'|A OS sB" BJEwOyqd S dzj

1. Rdzlsj todzj 2l dz 10 1. [ Olsted ydzOwvw 34 Is O erdzts
mmp9,
2. sdfla
NOTCH-nd ¢ dzO dhyddecdzO dz! dzf 2 |A OC Iststcr Odze dtse j dzj L O
tcjelzdzdtezs hd2 ftesdzdW jj1. CdzHtslsj dzd Odz' dz-vegf W G
dgWWjtjdydtesea Sl ¢jfd2 ¢ dzc dangs j dzd dz

sdzOdze dtsydIlstso

.Notchl, notcl2T dsj 3B tc O dzdz’ |
.S00,hed,yapli Istc Odzlm S ted § yd
OCktstr , 1SMitj fmdw
OCIsdo dpOMAHE | yj f s o

E=ENPFLI11IIT

TWEAK - ¢ dz0 i flat dzO dz’ dz' 2|f OteC j o' ROC W OC 5o
Cgldzdelzs hd2 OCIdodatsfi 1. R dzH Iz yd GNOS B3O W
fescjddseds 7 Cdjlssg
fesdd¥jcoyds =& tdoddd
1. Tweaki ¢ j dz Mj Stoj sdtel
% OC s BWEAK s dats fpw h
fj dsj 2TNE® Jz 2§ 5 0
2. Fnldi ¢ j dz t6j y JIEAK tc O

dz@ HBABROI dzj ¢ 5 r[j=edy 2 actb b2m, gapdh
dz

14
¢ s dzls te ts dz

[ dzw OOdzdL © 1 CMMftejmMimdd ¢ j datso dmty
fsesesotsdts ydSea® (Ct) d orf ydmdzj dedw
ft5 d3j MEHRMAM [2000 ] bEyjltsd tj s tsdj dHaAyd?
[Vandesompele J. et al., 2003. J COyj Mo j§ 1 dgH 56 j
dMfsd L so Odzd ¢ j dz' acthds®?mggpdits S tsL W 2 fls o



210) sz yj dzdj S dzjlstsyde 7 Skd skt d Ckd
COdzOdC O Cter f

[ us fzf sydztsg ts COdzOIsd ¢ O Cter M
o Otcls s dzts 0 Of diffj iz 1 dzW Wej:tc 3§ RO S dz@L rd H
( Ifvitrogero 4z 0) . RL Bdzd tetso Odzdz | Cdzj L

Cbdz bbtwOd dzgz¥ e PMEM/FIRO (shdEs L e, |
HsBOo dzj dzgd j B W jlsOdz dgts?2 PAATLaD ¢ 2 (o flsted
10% d f 4 dad ls)tf fAA] ®z2Bd y d dzO NOyOWl CBE,

) jtejMmjo CdzjltsS &O dterj Skd Sktod
Hisflsdy j dzd d C dzj 9COARJ d3tsBdipts fiy dzts W
Bz dsY j dslsdf Jteso Odzgdw d HJWW jtej dzydte
3 fOMmMmMOxd .

211 sSHetSlsB9C O ¢ JddiszdesW j deslsdif Jtetseo Odzd &

sdzj Is€d fn dzd &30 dzd n WG dtizd O dzindz' 4 |
tcOMmise Stc O -lIg tesdntf] igeLZO( ¢ 1 OdzC C se, t simfmdw)
te1 =7, 4 (¢l OdeC S s, t simdw) HS C6dzyd
RABBZzdW j dsisdf Jteso Odzd | ftoctse sH d dzd )
MSC  Analysis  Kit (BD StemflowTM) 9 mMstslse J sl
tc§ sd3d dzH Oy d v d3qd ftesdL otsHdIs] dzv . ) Y J
o dzsmddzd OO Isdgdd) ,( 4L OIsjd3 s 100 BBS Az
qddz¢ zBdieseo Odzd ftod € sd3dzOls dzts? Isd i3 j 6 Ols

Cdzj s€ d HO O HT tslsdi3r 9 Odzd tsls dzj f toed € to ]
tcOMmMisedg d tcOL o sh@Ozd dz39dz 308 . ¢ dzOdzd L
dzO ydls sW dzlz BACHGrliblertc § BD Biosciences ) . t JLEzdz

sSBtcOB OIS 9 Odzd fy f BAMHSDI 28. ff tets G tc © d3d3”
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212 yd &z O HJWW jtoj dzydesea sydzesets § tslsj dzayd

1 tod HsMisdy d ddd -80€6a Is€ @dgf dzt § Gzls 8zts ) Is
f OmMMmOy J Ckdz IskztcOdz! dzlz & Micj HE L Od3d dzv
CoOyd mMise j§ ¢ s dzls tc ts dzw dmf sdzr L s9 Odzd Is §
COdzOIsd ¢ O Cter fi B JL HtsB O9 dzj dzd W HdWwW,
fMtcj HT dzO Mo jylkze ftotsdL o tsH d dzd Ho O t
Codastotsdgtsydkrdgy Skdz skte ftetsdL o tsH d dzd ¢ (
Mo jlssats?2 RBJSCtetsMS s dd.

[ dzw syd dz¢ d OHdYftsejdzgjLO CdzjlsCd- sk
mMsdzj o o3 BEzW j totsds ( te 7, 4), H Odzj
Mo i jftedcesistse dzj dzdz” d3 A dzOY H § dzdz" O3
f OtcOW stcds®@dz! Hj e dHO A0 tsAdcION e ORE, @

( BioVitrumo , t sfimdw) .

[ dzw syd dz€ d sMisij e jdjL O GCdzjlsCd- sk
Msdzj or d@3 BEW J AR ( t6] 7, 4), ftetso tsH d d
Mfdsds d CttOhdoOdzd 40 d3f tcOMBo stc
tc1 = 4 Sigmalldricho , & » @) BY d dz¢5kz sdgpdzds . 3

[ dzW syJ ¢ d rtdzHSejdzjL O GCdzjlsCd
mMsdzj o d3 BEzW j tcetsd3, ftotseo sH d dzd Wdemo
SR @Oy Hjdzdz" &3 4% tOMmMlsotstecsdd § OOW stc 3O
tcOMmlso stesdz Odz' yd ORBRirUME 5 M ehdg )z { Hlz M3z
Cdmdaslsy o bjudddd dsyd ftwd L1 =2,5
CteOMmdlsj dzvw ) .

[ dzw sy dz¢d Odzc e getizsd gozizfets s § dzdpd ©
9" Hj dzvod@iftc Idfmdzts o © Mis z H dgd SOz thyg Wiz g t§€ OC @ dz@
1 dzH B Is | dzd{thf slsias a 5 9 O dzg/926iAf] Eatflr \ JEdadzths ¢ d B to
fJtcoduydets? 1 dzgHBSIs] dzd Oddz? dets?2 dzddedd HUVEC
$549. [ dzw Cdzj ss¢ H O dzdzt) s - tcd@jdelpdded J -~ Qs

Bt sdscdyuimMScdn, Widssdfduimsdns d Wk
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Cdzj SCOd3 1+ dzH tsls | dasffiylz Hotdoots.  fprdele) €208 d @) € Oy d f
Cdzj s€ OR df 3l izts qpag e 5L M & sG ts sCtcOh  ® @&dzd
1 CMmftcj Mmpd s BOEE j €A 314 dils(jtis dza b 2 4 5 910 ,
COyd Mo j OIS dfl dgedtc @ 'L Odid HbsatrigetBase it i
Membrane Matrix Phenol Red Freed (€ 0OlIs. ) 356237, iB
BOLjtedOdzO HtesotsHddzd o Mttslse jlsfmisedd
1\ JdisMmMicjHilse jdzdzes f jtejH L CMYJjtoddsd dalstsc3
3 BB teOdzdzr d3 Istej 2 mMj tesdg PKH26 (L ©gdmmdw o
dlbw@imj esds PKH67 (1 &3dMMmdY o o MG sz fddsls
ted Ctsd3d dgH Oyd W a3z § t¢ SigShilegtsneiddsh 0 ) . rdzv
Okzedtse jdzgj L O MMy j dL d & Cdzj sts¢€ (s
Ea. hy926 ddzd Hoo Ondsydfdash {dzdlsisCl: 1) dz®@C ¢
fedzd d3zd edL S Odzdz” 2 d3OIStedS M dL tedddndgg sdas G
f dzOdzh j SO. lsdff OC Opzin gzt dd dMYf sdz' L s Odz
10BdZzEHjdzd] LO CdzjsCOBBd tsmizh j Mise dzv
BJSCtesmME s O AAXi overt 40 CFLO elapsd Ca
BdCtesME sy OAl ncuCyte Zommodf BES se& ndBBIS t
MstclzC skzdtsmMdidedec jo Mtej HIEZ H dz¥T e k O ORETC jo dach Yo
(ASakura FineteHlda) Ods uL O d3ticte| @xndca] @dzdd3ls w3
SCOh do Odzd dzO d30tc { Pdzlsd dzy HAOpdr@ ™ 50D 3 1 A .

213[ yj &2 O W EdeS ydesdzOdz! degse s ftsMmilstsw dzd W  d3c
ANeOCydodzdtetso Odzdy dBIstsn sdzH ted 2

CCMmY j tod d3gd dzls ftesotsHddzd dzO dBdlstsa tsc
HdWW jtej dzyd Odz! detsc ts  Kndrls thAY tetc dl.tc R@OP dgd v
BESHIW IS OYydw @: § g m@Eued] dz MzMyf j deH Jese Odz
BdlssntsdzH ted 2 ( me di TAnFolBahaAy o b5 e d3M &M@z,
268 Y dzZstcdW¥ zecdietso Odzgdwy BlstsatsdzHtcdd tod
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Al+0. 5 TdgfFonEaAyoub et al., 2014)f J cayg Jzlstced W Z gid tots ¢
10 d&ddz, -J0Qpi3Ag7 dBJdzizls, 7200 g. ] \
1 C Mt j todf dgp &ls @H fj) dagdizdaizd Is s - SdiHQ@Advddg[d dzO dz!

O ZOddL HT ROl d ds?2 OSCIkdodesflsd o' Hj dzj

AlzdzC yd sdzOdzt dzts § Mtsmistsw dzd J d3d l4ctisAnts dgH
f slstcj B dzj dad W CdmMizstesHO ftod Isj B jtcOlsk
(Hansat ech, UK) . 0Ol s Hd Gy OsEend @ tc @Ydz
[Gnaiger E. et al., 200], odesmMddzd 0,6 d&@ec B ZECO d
BOLBoalkz MCBtesfls: H' 7 Odzed v  digd B 2z dzHIE ds?
H' nOdedw ftsmdzy Mmdzj Hso Olsj dz! dgsets HiEsB O
Ctsdgyj dglstceOydw o wyj2¢j 5 d 1,25 o3f),
RS[), MECyddOlo (Stdyj dsteoydy o wyj 2!
dbr A/ O (Blsdesh j dadsjo Ovlztdzig ¥ ts tc dpdgrte & & s ozd Y4
L OkteOyj dzdetse s dz2@ ftetsyjmfm YeshMistdddiso
HsBOodzj dzgdw 1 d&&Sdz 0. 1 [ dr A. 1 sfdzj |
fsdzdets s ¢ WesMW stcddzdteseo Odz ¢ BJIstsn s5dzH b
Ctsdgyj delstceOyd dzv O sy ggflzC dH B3OS Md B3O dz! dats 2 €
Msftewy j dzgdetsG 8 HT n OdedW . A j dzsMilsdatsmis: d3d L
gL d3gj tow w o 4 dzd yd dzlz ftedtcOh j dgd W e stotsml
YydlssrntesdzBO w4 (HB Ctdgj ydes?2 Ctsdzyj dzlstcOyc
dbrAn. [ BOPdzdzffdzd ptstcO® duAOLT tsdzd ¢ sdi3d yd da
2,5 BBEC[) @O Wtsd MESydqdzOlsO §tsL o 5dzW dzts
Csdktf j demMOydj2 EkEbjyscd ftoslstsdasoe. [ OC fdd
H' - Oded W dL d&zj tew dzd i tsfdzj HisB Oo dzj ddg W
(lstedWIs s ts g dsoseipd) e OL sdzg® ( FCCP) . FCCP
z3¢ dz -41 0f tcOMmlsoste® HB HEsMisdy j ded W BZOC
HtsB Qo dzj dzgdWw dBRBOsdzOIsO HB Ctsdzj ydes?2 € tsday
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Ctsdgj ydes?2 SCwdzyj dzlstcOydd 0. 5 d3f dzufte dfiFd de'w aif
fslbtejBdzj dzdv CAdMkstesH O MdMisj 2. w6 tst
dstcdzdteso Odzd dzO@ S tsdzdyj Mlsets Bj dZCO o Wy

[ftedH]dzjdd] MtsH]jty OddwYy d&dlstsatsdzH ted Odz!
] 9" HJ dzj dzdz" n BdsBrtsdzH ted W sftcj HJC
Isdf tso a, bts f d ) Ceddglptfss H [dMOnpge C. et al.,, 2008
rdgwwgtej dzyd ©dz! dg" 2 My jCliste f 56 dztsh j ded W
Yydlssrtctsd@iso L OfdM" aO0Odzd © Hoeobknmndkzzyj otsdy
Uv-vi1 S, Agil ent Technol ogi es. [ dzw sB
f sedzshBjrddefy dMf sdz' L B9 OdzO et OABRZBO Or i

JitejHjdzjdzd] MmMBHj Y Oddw BJ 2¢O

H4SHjteyOdzedj B dZEO o §tsdzkzyj dedets?2 Mz
sdzyj desteOyds B d Lty f5sh s diadz lseB tztko '] o O
fsdsh 6 MijChsYsksdjlste® Bitor alds O Syd
B sa sdzH ted 2 sy dzd o Odzd , tOMmMmydlsr o O
BissitsdHicd Od! dgsets B &2 O,  sdzkyj dzdets @ s
BOMMj dMosHds2 ¢ 0dd .

2148 s OlsdMmisdyj MSd2 OdzOdzd L

l sdzzyd dzdzr §| HOdzdzr § OdzOdzdL dqtetse Odzd M
3.5 (SystaBoftwarel nc, w4z ¢). HvtwOQodzjdzdj HoOolZR orf
fl {saEdedlsjtedy. ) tsdkzyj dd j slkdshdlj d
fsdssh i 8 Ctodls-pgfdzed [ OtizO 1 tod MtcOo dzj dzgd
dMYf sd Lead@dsh ' 2 tsH oY OC sstedy 2. tHO figd jutelf
Mudlsodzd MsOdmisdyup ®esd L dzOyd 3" &3 §ted

76



LT oIdtrryvfPo@fzgeuvl i1 3m R (11 oL RHB

BITR1IOfRsO (VoL ORIV JLSL VU LSALBEG 1 1
gvluvfudf 218 t(1(8ARR U st 3w

311 ydfistsdztse d ud MC digid ¢ Jdzgl3ig diagdzd ™ j 2§ j UJ C
Mzelsoled® tjL jCydd

1 Otcj demn d BO G dz fzj S j tod to s 0CQ@izdBfrtc j H Mis O &
cjiOltsydls Odzd, stcd Odzad L 59 Odzdz’ d3d ) B
dzOf e Oo dzj dad J . ] f Ot dzn d d3J 4 uddd &
Hisdz € d )  daj udbbSdBd ctOdzdyodqd, o Yd
94 2O, f HtessdW j tcdiftstcls Odz! dzr j§ stcOCIsr . b to
f sdzdztsfyls ¢ slsmMizlsfilseo Oo Odzqd BIstslsdymj ¢ d
o Miste j YyOdzq HozWwH Stfdelsj dzdRdzj g § dzy dzr = i t
ftoj HilsOo dzj dz  dedL ¢ d d3d Ckedud M& dBd S
Mtcd Hd R B8dzO dze (lsshya]ldshifdoo s dRj.

1 5 fdzj fMkzBlstsls Odz! dats 2 ejLjSydd dz0
4 ud dz Msmistsw dzO dL BOdzsS <G jfOltsydlst
Hsdz! ¥g oL 1 mMzls¢d tots f) dpgf Is tstdf jdzOjL S d d G
tsB dzOtelzy d © ©Odzd ! ydesoer § COff dzd , Cl& Is s 1
MzsS O3 fsmdzy MEzsbH@QdI@Gse) il Sydd

yjtej2L B mMklts¢ f smdzj Mk lstsls Odz! dzts 2
fsHtY " Isdz” n Ydo tslsdz A sB dzOtclzy d 9 O dzts iy
Hj dzvhdnmw GjfOsydilstso, d Hddzd ydzr § W
B d dzd O tc dzts 3 A(t fldnj. dech s ds)dz! M 5 Ctsdzd Y4 Mise
GJ J OlstsisBlsiOdac iz d 8 @ dezts ig H S 7 Mzlsts¢ ]
HOdzHR MsOdzso d dzsm [ HdBEQ WA " jj Hddzd ydz' J W
o Mistej YOdzd ! d s efjfemdz]l 0 sRELcOQYgtc" O

77



1 IsOf On teJ 6 6edzd tOYydd Mtej Hdo Mis&j ) Okt
HolzWH jtedzr §J GCdzjlIsC (.

fdSwesmisfdud ME sy Mistes | dzd § 74 ud dzqd
o smMmis Odats 9 dzj dzd W BOMfip'ls  dais to tisjlsddrf{vy O dizg fits'{f
fdud@fdm. IHRNFBHY dL lssets, yls3sy dzso
IsC Odzj 9 53 Ztctso dzj tej G J dzj Otcydl B Is tf I§ @dz'da
teJLJSydd el COZO tstwecOdeslsdy dyud MS d.

78



tdl. wbtesjddy §iujdd §Jomdzi MEslt
Cter M: 1 fOstcls Odz! dzOW Isted OH O Yd tedL 1 fn
ted L Syddyd dzistc Odz! dzOW 9 O yYjtejlL 1 it
g LiCydd, salsOd? dzOV 7 LY BBO f tsfdzj f
L4 Sydu,) dzlstc Odz! dzOflz Isas £ dzOf sTydzy MEzBlstslsO
1]’lstelsOdzJ @ZOY tedOHO vyYjtejL 10 Mmklksd
YJ dzlste ©Odz! dzOW 94 dzO0 ydtejlL 10 mMkzls¢ d
¢t

tc
H
l-s OMC O ¢j BOISES g dd des d#0@f 1+ sL d des 3, Lo |

3121 " 3y do O) ;ksfls! Y dotslkdy A
) Glsdesfls: ydoslkd 2 §smd fNkzelksl

ftoddsjtedzts 50 %, f @' sl opisi=ePeStwz o  j too

MelktsS §omd t§fjtoydd, Ut d&d)s cHdeotkz |

[ | sdi30dztso O [ .s., 19847 . ) ted yd dzts;
stf jtod totseo Odzdz’ = ydo tslsdz n B' eR@zj Is t&sufds(
dzj HsMIsOlsydets s yls s fsHIso jtoy HOJ Isf

Odz' B kz 3 dzO o ftsor hjdadd d3 OCIsdo dzetsfls d
s jtcdtotso Odzdz" & S teffiplstg§ todf smdzy oL HJ 2M
C ts dzls t I &P5kd BO, B) .

79



3.13] slsOdztse dzj dzd j KOMMr d WkdSydd §ju,

yijtejL 10 fbklsS fsmdj tjLjcydd d
wdotslsdy o dzj lsdzd YO dzO§) s dalsdds Ras@ipRD,05, § j
M2 O, B) &3j ssects, € 1tk xj Mestk ¢

OCIsdo dzs s o] U ) mMr estetsls € j Ctetso
s ls dzdz @ Bts Is f5C 0L Olsj dzj 2 C B dzlspe®Q@E o if3 Y 0
O, B) . v0Cddz BBEKOL 53, By dzs L OC dz¥ yd Is

f sfdzj MEs usisOuapdizis@" @j Ism¥ 0 o Misly 5 ded J
dlzBlstslsOdzt dzOW tejLjSydw 14 ud dzd H dz

IstcOo di3gts 2 , Yls ts fsHIse j e HOJ Ismw or ms ¢
ydotslsdz . v orydehdn ydotslsdzr n 05{C
ZzOtc OMiIs O dzO d ¢ 10 mMkzls € O3 f ez sk
Ctsdzlstetsdz! dz' n L dzOy 4 ded 2 . 1 ©dBtsdz: h d?2

d&ZzOB dz6 HOdzd dBIYHE 3 d 7 MElsCORd ¢ shdzj
ftesdmrnsHdIs o smimis Odats 9 dzj dzd J Bdtsmdddy
4 ud ded . ] sdzlz y4 dedzr | ROk tjLbkzd SOIsT

d mmdejo Ols jNimprdiyaa [M. et al, 201Q . dtotsC d 9 sl
BOMM’ 74 ud dzqd f smdzj Mzt Odzd dzth B j
Meslse jIsMise &y d3j dad 6 64 ded ©OYJ( 14 ud da
GJHOlst Clstsdzd d (2HOdzj dzd § MichHal&poulods Qi

DeFranced.C., 1997.

80



3

VMHTAKTHAas M€YEHb 3 cyTok

T 20 1 * * Q10

18 - I @Ol

16 4 |

14 -

12 4

10 4

< ] £~ =) co
1 1 1 1

3 cyrok 7 cyTok 10cyTox

fMmils Odztso dzj dzeq J 3O MM’ fdud dzd z
dd. 1 jdzr iy dzthnpisdssize 8 ted totso Odzdz"
qetseo Odedz" §, 1figtctstdy Chpdigiydind cOydd,
MO tod ud.ded §f toj HMIsOo dzj dg" Mted Hdzdd L
tco OOM], MisOIsdMmisd ud ME d L dz0ud &i3" J
dJiotse Odzdz" d3d d dztsy dets tsprGDG)tcts o O dzdz” d3d

81



40 - ono

¢ zON
35 A
G/ H 30 *
25 A
20
15
10 A
5 .
0 T
3 cyTox 7 cyTok 10 cyTox
500 A *
Em/n ono

1 450 - =ON
400 1
350 -
300 -
250

200 A

150 A
100 A
50 A
0 T T

3 cyToK 7 cyTox 10 cyrox

{di5. | el dzdj YbdSydsdoOd & & fsC
MeelsslsOd ds?2 ©jLjCydd. ¢. [ddzOBdSO Fk
fsmdzj mMebsksOd ds?2 ©LifgE€ydHsnds it
StocH Jidf0esdzy j dzlstcOydwY Odziip HdgPdzd C © Is@E ispdf oudzk
fr osteslsCj CStotsod Gf jtodiss OdizfiicsC te ffi,f
sfjtOydd, (GOEBdotAmmEROB[ v o [irZsd.disi
5§ jEqese Oddy ji SEfle)MEonOutyj ([)), {6
L d2Oyj dzdv M Htsejtedlsj dz'- diflsd@ds d ff Kzt j je 1) © dzO
tcOL dzd ydw Bj Y HE fjtedtetse Odeds' &3 d dztsy
(p<0,05)

82



321t JJRATTOURITOC OdsurRI1TJuaU? JrYobu A
st3e 1 el wviv oo ? 1 B 1 1[8ARR

) b dzd W j @O Is@[Solsiz o dzts fiyls - CjfOssydlstse
f4dud dzd OfifHAsyjcle ¢ sHMyudlsoO dBdbstsL e, ©
B s dmMssr dkduj MS st EBES) WO MbkisE | d
fsmdzy tdLjSydd didigsis gy fiodsds yflg) de'dteds o (
4 ud dfflsmizismise p@dzd t .M. 1B sdz' " d = L dz
Bdlssilsdyd m<d?2 d deH d € Minls decifdd Is syHffse Y -
CrR=9, 4R1d, 53) ,nkls €y j fcOMWaEE 5, 2 N1 dHBas, o,
tdf). 1 ted ks HIjEVIJJ MW GJfOlssydlsr

fedbtesy ddsnsiddet CGWY®dslsd] dsk §j y

slsfmklsflse 5o OdO, YOMmlsts  dstsy dafst  BdzjditS ts de
Hjdvhdonmw ¢ jsftaddgy g lstse. s, dj Hdsslstew ¢
BoOoMmmr fjuddd ¢ 10 MECOdB §sMmdi Y]
BdlstsL T fted Hd i Olsydlstse  d figlz©5 Ykt

Mo dH | IsodBd dc s H sdzy O h j dswv  BsteW 56 j dzj L |

J 4 ud ded dz' § dzls Qe shE6RZ+Cdzj IsC d o mis tc |
CtcO2 dzj tej HC 5, My 6 tOL@jkz d ds
Cdzj s€ d Bddzd Otc dzts 6 5 L f Kig daf v . ¢ j 1 @It te
d dzls OC Is dats 2 14 ud ded , o dHddts, Mo w L OdzO
fodzdf d&zsdHdL Oydd Okl P Z3OBse dzr = € dz

1 sfdzj Mk lssls Odz' datgRdzd udlieiy $FyddJ f Plsts
fswodvwe siw Istsd? ¢t agel Ols jADy i Qi) fndzj
dzOd B tsdzt 2Py d fedHi § KiG T + dzO B dz¥ H O dzts fiy+ Yd ted
e L ¢ §gab/=28,2+2,9%) (td fif). 1 ted Misy s isi@fedaDjdzfckd
Blsslsdyj Ms 2 OCIsdo dzsfmis d GJf oOl&ydIs
sB dzZOtelz ) § dzts, Yls ts Y tedL 5 mMkzlsts¢ f

Bdlsslsdud m¢d H dzv P dafw ¢GJfObsydlssoe
83



Esdz h 56 & KM@ § Ols 5y JKsasT= 8 , q feldz 8 %) ,
o dHj lsgod® s o LEOHS j ofmlskzy dzj dzdv G j §f Olst
(tdfm. 5, tdfm. 7)

t d4n. [ dlsslsdyd ME Ow OCIsdo dzsfls
MeelslsOdz dzts?2 toj L J S ydsdsdzpj UgQieddz' € torfifiie ts €
MEelslsOdz dets?2 tojL jSydd dJjuyujded GCtoriff (
d&BoCIsdz 2 Coidbtehdzisse B ftsmdzy MEkslsBIsrOdz
Mt  sMmdzj Mz IstsISIOND dztifdz Is 69 L jf Ssupcflaf, f
tejLJSydd, BCttOMCO c¢j BOItsS Mdodkd dzsdz d 1 t

1 0detsdz! M jj Csdzdyj Mlse ts HJdwhdn Mmw
Ud 281 Milsst¢ f§shdj sfjttoydd

84



12 -
%0

10 -

1 cytkn 2 cyTKH 3cyTKH 5 cyTKH TCyTKH 10 cytxu

t d5. [dlsslsdyj s oW OCIsd o dztsfils
ke lstls Od dats 2 tjiLjCydd fj uj dzq Ctor f
qdzv j ¢ MO Hlssths)dz’ ias? )L J Cydd s yideady

dE¥tslsdayd mM¢d2  d dzH

MesC ¢thmdi iy tcoetdd 3
lej HMIsOo dzj dz@ MiejrHdzdj L dzOyjdedvw g Hiso j te
[lsdj YO  Isfw Ho o 15 dzdz' Bl lsq A
i fOsBydltse ftfmdj fMkslstlGd dtzd sCtej of
iLjCSudd d wjtjr 7 Mk,

85



86



{ dMme. CCmY jeiyidve  ttjejdzjtedtelkze M j2 -
MEelslsOdz des2R BB ASEYHE s~ dB3dud ME 4T dm
ddzls OC Is dzgr 2 Csdgptepdz' ,249 yomoO § shdzj Mz
G YyJtejtL 30T yPmgpp, 48171 yPtgse , 3 jifmglsdsjCr,
MEzlstsCr, YyJdsj L 7 Mg, dqo mMkzlsts¢ i tsfyc
tejLd Sydd. NdzEtstej Myl dzls dzOw BKiBTc ts ) ¢
odLEOZzdL Jteseo Odzipw fn f sditsh + & olstster n
FITC-L § dzj dzs§ Mo J WJ dzAP!T oty Offe@dgy v J o

87



0,35

InKi67

03 t

025 r

0,2 r

0,15 r

0,1 r

0,05 r

0

24yq 304 484 3 cyTok 5 cyToK 7 cyrok 10 cyTok

t g1 d &zOdi3d S O KipHHSITEdEjO M B lsslsOd dzts?2 toj L
sd OefpedEMmnfshmd] sfjcoiddsstdusmiddts
% Jtei HMIsOo dzj dzr Mtej Hdedd L ZOYPpdz@ezkdm HESO

d#lsOldmisdyd M d L 20y d i35 fsor M jdad]
LEMY o) M KBSy OJ sw yjtejr 30 y {shd
ZzOdBtsdzr hj j Ctsdzd yj mlso ts Gjf OlstsKjgfls tso
sBdzOtclzydo OjIsmw yjtejL 48 yomtse f tsmdzj

88



33t fJ&Jruvfvyrds LRICIR 1 tr11
Vel wvivJuodf?21 B8 tr110sARR

LT OoARS 1|

{ sd3d yd dzts, Yls ts ) nfSHJ teJ GJ dzaJ eOYC
cOL dzsG s Bl j &3O o dzj H L O o s dzdzts 2
dzOB dz¢ H OJ Isfmw dzj B sdzt h 52 fsHi j O3 yofmils
G J § @ldstEvichalopoulosG.K., DeFranced.C., 1997.

Licts e J dz O ustyf lpTgizfiPY ts dss” 1 ¢ TUIRELS (5 dfi 6),
Colsster 2 or wodzw jls tcOL tc’Oo " Is OBty dzj € gz f ¢
dBBzdsedmissadddud Ms s6 s 5§t HJ d3j dad v
Yydbstsf dzoL &3j (1d Bdzy1leftss da®H dztsd3 L dL z2y0oj &
Btsdz h 5@ 5 Csdzd yj Mlso O G (fimgl dzlz fedefjRdal B1g,.11 O ls
[ dd&).

dIstsd Is slsdzj sd s , Ylstt n el Mo ®ufpedy o
Mk lsls Odz dats 2 tejLdSydd ¢f¢tseorh OodzOm! S H
Lot e cjdedPuddn OBt " o Gidarjdepz" J g
MsH j oy Odzd & TNFg | ZE B Isster 2 MudlsoOj Ismw G d
Of sfIstsL O Goj ftjlscjydjlstaptclze h j 2 100 ) dzd € tor

l o d dLizud dzed d  TiNsRUdid s@sdads"ds  -Bodgthids j toax
tbj cjdzgjtedtelze h j 2  fjujdd SCter i § st digl
feOClsdui MSd f tdeddsMfsl 4 d id MRIQ @Y ¢ 5dzd
o smmils OdzgBdesdsodd® €5 € B5dzyOdad tcj f OtcOIsd o
l BL d3tsy dzts, Yls ts sO¢ dd3 SBteOL 53 1
ftotsdzd W j o tclze b dr GJfObydistse tsls
d dzH 2 C s tstets o3 £ 15 )s dzdp 5T N dE&Bgustdy vetal., 2004.

vsO0¢Cdd3 BB tcOL ts503, 3 dzOh j 2 dzts He@dzdz'lsrj ,
fsHIse jtey HOE N A © JHENEZY TNRatsadz! { tOdf tésjf YsHs]
fJufddediigigs sSslsOdz! dets?2 tej L d Sydd.

89



90



t d8n.sdzj s@y dzdjsz o ted 6 daj edtelzy Ni@Mmdzilf |
MeelslsOd ds2 tjLjSydd Ek STWNHyE 0O ft
slstedyOlsj dz' dzr 2 s tzbs s oz Js j dzs dz' 2 Qi ts dzls
dzs OCIsdz 2 Sistghtehd ,1 dklksCd §shmdi nHbk
HT wd ed L 2 ThglsdsiCr,  3f Thgdstsk L, 3 TipedistsiCL,
MElssCi yidejL 10 MklsS, W dbkist JHNE) dzls dzC
L Jdzj detsj Mo j uJ de®ly ¢ tc @ Mg 6zte Y MI4DQ Y i gath J

91



92



1 dBSChY e Apspdse3 o f jujded Sty f s,
6L CydBBz dzse dMmistsa ddsdud MC 47 fHEunddg o asdg
C Bdzls te ts dz! d dzls ©C Is dzOW € thrdplsitg widpdpGe@or Mz s & d
T Yyd g L mMizlsisgj tejit 3 TMmMiglegd, 5] ingledse, 7
f smdzj Mk lstls Odz' dzts 2 teJLJSydd WHD H
mMyd ted L 10 mMkzlsts¢ f smdzj Mk lstsls Odz! dzts
GJ BBOIs 5¢ ix4Qizd dzts d3

] fdyddzed Ctrfm §hdzj Mz B Is ts Is Caspasdzts 2
3dzi BB d&OWLLEY Jj dzts.

0;33 5
¢ oJIo

0.3 1 T B oM

0515 4

01 1

0505 7

2 CYTKIL 3 cYTKII 7 CYTKIL 10 cyTxIL

93



1 K 2 cyT 3 cyr 7 cyT 10 cyt

t dfi0 1 j flsg dztds ETYFEDO f j uj dzd € B B)ts SOt o
TBJLJQHCfo o . [ 4 dzid s s d3j Is t8 diapjSHNEA] 2 1 @dz
sfd Biaytd jndgw § sfydzj i jteOyddl dtf igd a5
wmm MidwY B j dz€ O.1 dzisjdas] ffls cdfacd @ dzdz'
(J L), mjter § 1 ®FjddgeqdOdedz | % droGsdeddz’ jj
ftcj HMIsOodzj dz@ © odHj MtejHdzds d Htse jtedl
1. ) -t MEAz

* - MOlsdmisdud M<d L dzOyd 3" teOL dzd ydw

sy dets i jtodtotso OdzagetO@. Y d o slsdze” dzsd (
] s fydzj Mk lssls Odz' dats 2 tejLjSydd d
Ctodzd yj MOENPAYH jjzB dedh d o= da3 bR

B4r R1 ¢frs ¢ Cswul {adRrRRLUJIQUTINIIM s UJ
lryrvRefevivfuoof 210 [ [108ARR

lted dLizyjddd MYyt mMmdd cjdtse yd
¥4 uddd (B3O8 dz@y Qdepd@zOjdzeits Ylsts o L Oadf
] OC yH® MkelstlsOd dazs wjLjCyde R
GJ de' 3y dzs 6OL HJ dzd@d Bl dzOfM2)s o d I Gdddo) 7
1 jtco OW ctolzf § O sBl JHddz" j Is G J dz" , 1 C
f tso rd?OAnY ts MtcOo dzj dzd ® fn Ctsdzls tots dzj 438 )
6 6J dzj @iz ffJpieidy sils Odz! dets?2 5 64 g BYJed
sl dzts iy d Is igw ¢ j dz ftotso sy Odzdilsljalz datsd
fieslsdoso M Odzd Is j didl0ls datO te CyjdtdsA@s ¢ dlki® iNAsY O ¢
BOlted Ydztstdj S Oz f wisls jrimEdL % OC kS ts o G t

odzdwehda dO ftetsddhjtcOtpRr tofs jof @l ik
94



TWEAK fnld4, ¢ j-agOtC jte dzj HAW W J toj dzyd to tsex® dzdz
(t 4. st olbtsts? ctkffj ¢jdse, L Cmy
L ZOYd dBBts fsor h OkzOMm:!  dz®@ L HaPE fiptstQ
5 Is dzts ) el fibr feso s Odzdls j dz izl 2 b, Yyl uL
pdzdwes h g2 dz@ OSCkdo dzsfyls: 1 tweak, dp ts & jotdz
BOC W Odtsy cjdz WOCKBEO wtsfls O hgfgj
Cjebddekshd2 df §EaBdd¥ J cOtdiFls' ¢ 1 ddek

G4 dz" , Cslstster § tcj O dtctso Odzd dz©
dMm& dz¥ ydlsj dz' dets H spsisdg § & d&zds te jifuisychd) dzo L
fdtdtH ttj ¢jdzj eOydd, S L Isteljds Iz day Js dz @

Odze d tsG jang) wedf, d W OC Isste BdetcOydd s tc s d3C
sdfa( { d3).

1 O0detsdzr M jj L dzOy 4 dzd J ftcd tcj G Iz dzv
ey ¢ jdzj eOYdd §J uj dzd HGRBH] TS G ls QB ded J
H Odzdz" ~ WOCIststetislig!n s @ d20dz@&zpL © )
B dztsls O.

i udfedgmdzy Mizelstsls Odzhdath)ls ts otg) ) ta dgrd iy dndl

Coded UjHEB o 4) . | s jtedtess Odedets? HEF
Brodaj dz' M j, uid o §Jyujdd € sdaststip7ess €
f tsfydzj fMzeltlsOd dts? wjLjSydd. S 1

fMtsH j to OWIGEFj o st j tod tcts9 O dzdztts ) Mt PdzPdedizd
(t d.1) . 1 d Ma@3slstew mdapdy | dzf § ¢ s 8H6GE oy Ofzd YJ o
fsmdzj MkBltlsOd dzs?2 tej L ok dz@ d ,tc O dzzd)q tc jf
dzj 5B dz@ASlz ) j O stsdz' € ts dzO f tsL H dzd &zts
o sMiis Odzts o dzj dzcHF ofny =fH] J Yie]id@eciedf #]4).

1 tod dLEyd dzed d mMtsH JTSF Oazd vic | @& j dizk ©d tc
14 ud dzd Cter M i sfmdzj Mz s sls O dz! IsdpERdizts s j
MlsOdztso dzj @BF Bf ta@SEs d ud MYsd * § s{dpddgfiy OF § yJ «

fsidzj MbkeltslsOod ds?2 tjLjCydd, dtghges f
95



5COdv e dzdh: € sCsdyOdsds toj ¢lj0izj @15 g ¢
t dBO, B) . ] sdzlkz yj dadz" | H Odadz" j fts ¢ dzO fi
Hokedn  OfMishalopsudos GK. 2010 PBW®jls  dzO

o dzd B3O dzd § mMseo f OH j dad | fjtedsHO dzO0d B 5dz
cjfOksydlstse ) fjtedSH B @RGE O o6
tojejdzjtedtelzs h j2 Yz MkeltlsOdt dfiy? &
t d 50, B) . v O O G Hiif a2z €O, o dHJd &t f

qdzcdedlsstt® fosddW jttOydd, sts jfMls!
ssdz S5 ® bkfdkssdwi ©ls ffiAFipEaasiorN., 8006 dzj 2
Michalopoulos G.K., 2014. 1 s a3 to g LteQ) 96 tai ] j tead@rflsvis 1

sy MMOT GRels of jjdrd ded o eziils dHGz0B Yizd o O

1l sdz mMidaas dL kzyg dedzr - GJ dztso , ) Is ts O3
ZH Odzts fiy+ sB dzOtclzy d Is! fsor h j dadalz & 1 ¢y t
§ sfmdzj 5f4.Oydd LMty MMdtese Odzd ! |
Mt Oo dzj dzd & f Ctdstetsdzj 3. v OC dzr tsB dzO
tweako ff Jtcd®BHINiDBYJ to] L 3 tgth d 1il2b yy,tcj L hdf2
ydtejr 24, (t4da t(dd )2 1y O twOdzdzj 3 L sOfj
odHdBs, disinifipisiedpMn s o ts2 6y OCydyj? 74
Istc ©9 g3z, O & MmMsoOHdwna, mMdzj Hize A QA i s
dqdzd dJdak@ss ©€WQPL ek jddj B3 B hsets ¢ tsdd
d3d € tc ts [ChepY ., Verfaillie C.M., 2014.

vsO0Cdd3 tsBtOL 503, G J dz' , 1 CMMftcj MMdtolzt
Mk lssls Odz' dzts 2 cdLJSydd, Bty dzts tcOL H
(tdep. 1 j o OW ctelzf § O sBi | Heg dg'mjfly & jsds
Hsfflstse jtodes s hOjlsmw 5 MtcOo dzj dzd ©
(3-4 8 ) 6y 64 ded eOYdd §Judded f§sdzj o7t
GJj dzO 3 s isiléztsiod mdsy mmp9, fgf2, tgfb, fnl4, sox9 sts o lsts
ctolkzd ff 4 GJ dzts o, 1 CMftcd MMdMEd € tsis @@

fsor hOjlmy &0 §LHdkdE -HcsM@BS ddj, ¢ j ¢
96



i | 1b, tnf U, .twdaklstejilsness,cteledfflz o ts5h (
tcj O dtetso Odzd dzO Mkzelstsls Odz! dzlz © toj L J S yc
Mdzdy ddedj &3 + EMfwejmMimdd o IssOyddzd 9 dats
GJjdzOdz dz0 tsfdetse j f sdzkz yJj dedz” rang,dz@gfzdsdfan O d

5 OC Ow Hd dzZOdsd € O O Gdsjdco opvijds=fic s o & j dztsof
odHddpEsdz hdd3 GBI jdBsd3 wiLdSydd 74 ud
o sMfyls Odzats o dzj dzd W BO e stejBLjIsfw 5

fukf ¥ j sOydd cjfOlsydlkse .

97



3CYTOK 5CYTOK 7CyTOK 10CYTOK

64 129 244 304 489

34

. O MHONBHIY ATLHBI
- 1o g
8 OnBIT
*
*
3q 69 1249 249 304 489  3CYTOK S5CYTOK 7CYTOK 10CyTOK
~ mmp9
34 61 129 244 3049 489 3CyTOK 5CYTOK 7CYTOK 10CyTOK
*
34 64 129 2449 304 484 3CYTOK 5CYTOK 7CYTOK 10CYTOK

o -] ] © - o © N - o o -, 2} e - o - 0 L] - o o
- - o o (=] =] -

F2 guaoaduoye KRHIIAIHIOHLO W — BrHoooduode KeHIIRIMOOHIO YHINW [1) ¥Hooaduade KeHAUAIHAIONIO YW O ¥1na0adioNe KEHAIraIMO0HLO YN

i i
g 8 " £
3 5 . £
S g & g
i % S =
4 ¢ : :
o
g 8 B g
i " [ .
g d % g
3 5 g :
Wi 0 i
£ % i
3 4 : ;
o g 5 5
a
Lal
>
-
3 2 2 * H o)} 5
O - 5 =
© ., = N ]
= ) - Z Y # o ) Z
)
L 5 :
S
m B T * Ex
m & 3
p
~ i - T
- N 3] ~
g a g
*
'y
© T
g & &
*
p
* * "
m _.ﬂ o] ﬁ
“ “ ~ - - . ™ r T T T T T T T ’ T T T T i r T T T T T T
o - = ~ e R N = e o b a s - ° o 2 ® © - ~ =

=] =] < k=] (=]

<€ s1200duoNe BEHAIRLHIONIO AN A kuooaduoxe wendir21190HL0 YHAN P gnosaduave wendaramoonio YN S8 gnosadioe BRHAIDII0NLO TN

98



MPHK otnocutensnas sxcnpeccus 0 MPHK oTHOCHTeIbHAS FKCTIPECCHS >

d J mMmdw GJ dzts 9 tcjekzdzVv Iststcdz” - a3
rhjddo8yydttegfmdzj 3 MEkzelstsls Odz! dats 2
¢ femdj s JteOyddi, tlidfdasm s dz
J mmdw GJjdztseo. T adde do d Hnds@dzedf ¢

Mmisic tzf & ¢ H Odzdz" J ftc] HINIsOo dzj dzr
dlIsd dz' dg' n d-czgs s Qlrts o ud M< d L dzO0ud
s jtdtetseo Odzedz" d@3d d d @0 . dH 2 Odz! dz «
tc O dzdzd 2 f JtcdsH tcj 6 jdzj eOydds2 f j§
edLd Cydd MmsOdmisdud M€ d L 20Oy d dists 16, s
110, mmp9fgf2, tgfb, inos.

r
BMyd
¢t tc
J BT
S0 j to
JYHE

_ xog3zgl

5 5 = 1.4 "
. = t f O HEAMBHAY AnbHbIH
Q KO! OITE
i1b B nfa s
o 1.2 4 @ oneIT
41 &
Q
=
[}
=
3 T 0.
)
5 0.6
2 £
=
2 o4
==
1 =
< 02
o
o T,
34 64 129 244 304 484 3cyTok ScyTok 7cyTok l0cyTok = 3 6 12 24 30 484 3cyrok Scyrok Teyrok 10eyT
1.6 - E 14
hgf 3 tweak
1.4 3
o 12 4
=]
1,2 o
= ]
= 10
1 =
0.8 =
5]
6
0,6 £
Q
0.4 g 4
=
0,2 © 2
’ =
s
0+ &~ o+
3y 64 124 249 304 484 3cyrok Scyrok Teyrok 10cyTok =

34 64 129 24y 304 484 3cyToK ScyTokK 7cyTOK 10CyTOK

tdB.CCMiti Mgy cjdse tjckdvissted R
B' O {fmor' hjet® kusjmS 5 §sfdj Mkl
sfmd OsimMg®EE HyYHdoOoydd, {§t | tsfisdzsigels |dz
L CMYte MY &) degso. 1 ididie do d Hnbs@dizedf S
Mjter j Mbistk§ &g HOddzr J f(tjHMIsOo dzj dz
Hseo jtedlsjd dz 7 ddzBE@sirsd ui M€ d L dzOyd
BiINHE tfjtedtetse Odedz' dgy Bd ¢ 6 ¢Bl® B3 dzy BO (

99



MPHK otHocuTenbnas sxenpecers 00 MPHK oTHocHTe bHAs FKCIpEccHs >

[§}
[

-
7Y
L

L
m

) f sL Hdzd 2 fjtodtsH ted G4 dzJ tOydd i .
tedLg¢ udd MsOkdmsduj Med L O] B illby o
n

h }
_L}L

hdtl in

an g ve g f o rfﬁnxm;faummﬁ

—_— %

—
L

(=]
MPHK oTHOCHTENBHAs 3KcHpeccus T

sdfa

it dB.CCMYftej Mihdw GJ dzts o tcj Gkzdzv sstcdz’ A d3
B' dzO MmMdzdy 4 dzO s @drmag?2 MizpissE ydd. i MissC s
i tsfdzj s jtOydd, '|'U'BISdESf|i]?ﬁlsjsdile(dk®z@ls 1 emy
1 Jdzr g missdaeddagd H 2 Odz! dz" 2 Codzlstcts d®'f," Is g
H Odzdz" J ftcj] HiNIsOo dzj dz ) odHJ mMtecj H dzd ~
- MsOlsdmisdud @< d 6 @O dgd U d v B34 1 HE ¢ 4d
dqdzH do dH EZOdz! dz" ERO,5)sdzls tets dzj o3 (

CCMmf tcj MMd ang eepidzsiia B ' dzO MlsOIsdmisd yd m
fosded ) j 20 dzO0 BBdz' hddgmlse j] MesC s dMmMmdzj +

100



0.5 1

0.4

0.3 1 6
mon

052 * 1 *

3l *
01 - i i
O I I I

2 CyTKI 3 CyTKII 7 cyTKH 10 cyTkn

t dfjd. RAGB J ZE@& & f J yJ dzgd €S toisfigls @ dz'naldg 2 Mtz p
15 tsid ©Opfgydimm § smdzj ©§JjOoydfsH jftesy Os
B j dzZHGF o Gt e j dzOIs 14 ud dzd , dzts te d3( to s
1 jdzr g s s dertyS dgts s jtocdtotseo Odzadz" | N do sl
MistsdzBid & j tcd totso Odzadz j Ydotslsdz § misOpldd .dz’
odHj MjHddr HBSJtGdlSJdZJ dz" » dadzlsj tco O
* - MsOldMmisdud M d dzOyd 3" § teOL dzd yd v
dzts 3 dzts qutedtesaedzcﬂztom ydosslsdz d&3d (

1 smdzj Mk lstsls Odz! dats 2 tejLJSydd d
Ctsdzd yj mMmlso © HGRB JYz¢C @® J yJ dazda b d & 32030bpRNRaG63
Ya338RoaRYdAdONRaeepRs dec a3da 3abadecoo.

101



] 35 = 0JI0

EOIT
2
15
1 * *
0.5 1
: 'I Iﬁ
2 CYTKH 3 CYIKIL 7 CYTKI 10 cyTEI
1 K 2 cyT 3cyr 7 cyT 10 cyt
TGFb R S - —

BTub e s TS s —

M5 U | lsigsisdz F GEPO §j yided GCtor fnp f smdz
icvudd. 0. 1 jdhdssd]leduplERE ) 8
Osimaytd ;ndgw ¢ smdzi 4 J ts@wyddzd dt igd dsifrpz
fdw B4 dzC O.1 dzspy dizts] sfifjly tedfacds® @ dzdz'
fnd or § T BB fSzd § & o Odadz" J A doetslsdg §
jd o odH] MtejHdzedr d HBo jtcodl

Isd ud MC die O L dEPf 3" JdBd Y HE  BYj
j edtotse OdzgeO@]. 3 d o Slsdz” d3d (
ZBlstsls Odz! dats 2 tejLjSydd d

O TGEp WS A j yj dgda b d & 390DR0AG 3
YdoYRae3t d 7 3)J686dR9o9 ga3da 3

© I B

102



KCNPECCUA
FEHA

lMo30Hul
nepuood

(5-10cyT)

PaHHuii nepuod
(3-48u)

ang, vegf, sdfa

(
noBblllieHa u NMOHWXKEHaA

il6, il10, .

mmp3,tqfb, il1b, ?nfa,hgﬁ

faf2, inos, 1nos
t d.mas5. ¢ CIsd o detsHigply ‘6 z dev jlsdiEteots o ted G4 daJ tOYd
otsMMlsOdzso dlIsj dz' detsc s ftotsyd MMO ) fJud
tejLJjSybhg G J dzg tcOL H j dzd dzd my dzO Ho J |
fsor h j dadats 2 1Sy tej Mihd J 2. gtcj HJ GJ
ftseo" M OzOM Mz e isthisiY dz! dzts?2  tej L Cydd ¢4 uJ
9" HJ dzd Is Ho j Ctolzt fr : G J dzr fn ftseorh
f4dtdsH 6 6J dzgj O  f(mufgdejd L 3L 4 Cydd)
fsor h j dadats 2 1 CMmftej Mihd j 2 9 -1fosL MEdddBC {{
ejLdSydd) .

103



12 -

%o
° iltb,
t n,hgt)
. — INOS
116, 1110,
6 - mmp
fgf2 /tgfb,
4 - IN0$,
2_
0
1cyr 2 cyT 3yt 5cyr 7 eyt 10 eyt
t dm.7. 1 wdstshls] dzd j fjtcdtsHO OCIsd o dats 2
BdIsslsdyj Ms 2 OCIsdo detsfls GJHObtsydlstse
GJHOltsydistso ftocdmtsHdIsmw 2 fjtedsHOG M
cjeclkzdvisstetse tj6jdzj tOyYydd ¢ J ud dzd.

104



35 RYUY[1R[ CseltrearRrRt L VfCcBdt
trrdwriv L1 i1 {Aruud lrY(riRr Va0
trtr1rsARR I JrlsrRm R I JYsom.

[ detsc d WOCItstr ctsfls O, tj Czdzdtelzs
fddzls jL ez lsipw L O jj HtejHjkzOkd. uvOS
¢ zOo dz' R Bflstsc j dets o H dzw cjfObsydlste,
N4 dzj L Odzd Ho | dzOH yOIsdt jJ temls dzts 2 ¢cdh ¢d,
[MichalopoulosG.K., DeFrance$/.C., 1997.

I a3d Mlisd n ZHOdY j &3 di3d Is ¢ Odav a3 Jtc
fduddd YJesdmatsudls d wLiLE6] 2 dzd dg' h J
stec Odzd L O34 , tcj 6 zdzd #e lz 6P jofup] dztb J ¢ JRA|I-AESAIYT
o smmlsOdzso dIsj dz' dztsG ts ftesyy MO Bse kzls
ojhjMmlse O oded 4 yd detsydaetsac ts itz ts g fipdste Mg ¢
JHdded ydz' § Mmtstseh jded™ s Koo hdgjdaddf ~ ¢ ¢ f
d fd dzj L J de § GRS ot 3w ted ¢J dzfjetp O qad
[Yanagita K. et al., 1992, Kono S. et al.,, 1997 . I Odzdz' = tsB 1
ydlsts¢ d dzts o d WOCIktstets o tesMls©O o dzj 6 ¢ d
teJLJSydd (80% d3OMMr ) wlsmkzlsmlse z¥ Is.

] dzj 6 S dna d fsys On z Cter M f smd
MisOlsdMmisd ud MEd o "L"d@@a@Pddsts Y tej Md W U
dzO dzd Gj dztso . J dzj ¢S dn YJtej L 6y f s
OC Isd o difis fhdd d fof2, O yYjtejluL 30 - tfa(fnddp st
GBg)e 1 fsyYysc o~ wydtejr 6 Yy Ysohmdi Y.
G Jj dtpill0 d hgf ({ d8H, ). I HOdzdz" &5 RA G o dzj ¢
Ctcr fy, ' Ctlstster A B' &zO ftotsdL o jHj dO
BN dzs B dzQtclzy j dets [z o j WGRY( tzd fi) . .150tDamfef) | ) lis
9 dzjeSdrn & ujds (ohisjtjddes] oz tf &yl

105



fdzO Y © @Bl g MGF o j &zduydoe Ocdzsf! , O f slstd
lsts fodHjlsj d MIHGEGL fstsq) ® jHL dddd19 O, B)

I wsdaduydj &l Htked: Oslkstss  d
L CMmY toj fiphded 4 wd ded dz0O teOdedzj @3 MesC
MeelsslOd ds?2 t©j L S )4 MhHdIvegf dgis bzl ¢ & giag
fjujdd SCOL'90jls oddwddj dz® HddzOdkd
fiyidd. (Bd WOCkstss tsMsO d yYdlt!
fsmdj MkzekslsOd ds2 ¢jfoOkiSks®kdd, L O
ssEts, Hj2Msoksls ddnj Suls ddgjzhy dsdgy  bdzg €

sB dzOte iz d dzd , Yls ts ) f sys On d dzj 6 ¢ dn
fduddd ftesdmatsudls f tsadfhigizizdtgfa, 65 #1Q o] f
1 4 8B - BHJ A Zydilsr 9 Ols! |, Yls s dzts ¢ O dz! dzts,

Cjdtse o d&jcSdrn d f chyk©OFd]dgsy jd&e B tsg
ftesHEZSSOB] tBdj 20 fYtod §j uyj desydes? o
odzdvwils! d&O tjejdzj eOyde J ud dzd.

106



A .
i6 tnfa
e
fdms 1My Mgy G j dese
fsuCOn  (r.r,r) {§emdj
Osffgfy Mess §oMmdj ©fJOydd,
LS tej Miydw ¢jdetso . i
MissdzBid Gzt dets st j tod tots o Odzdz |
ftc] HiNIsOo dzj dz odHJ
MisOlsd Mmls ddza@uipdgl § L t6OL dzd yqd v
s j tod totso Odzdz' d3qp<0,>@5§atslsd2f a3qd
J dzjeCd Cter f f M dzj
MmisOlsdmisdyd M¢d
f 5y & 063il10, hgf

hgf

110

309

fd ¢ dzOdz' dzr 7

fnte;Hdz,o[:
i34 I HE

kel Od d
L 20y d dsts j il6ftsfa thdf, gtz j O+ So

d

Mkelktls Od' dats?

ts Isfdists fry dfs Ifs) ff dz
O fzzOf Is din 19t dzE ds S to ts
|  Hdcdslsde jH Od
- Hse
st Jte

107



—1

()

0.9 1
¢

0.8 1
0,7 4
0,6 1
0,5 1
04 1
0.3 1
0,2 1
il |
0
24y 48y

f19. RA ¢ Bj ZCHBBF o  dzj (SOPF o s YSIOREr i)  f s
BlstslsOdz dats?2 tjLjCyqep.toj b EHiOBs G4
d St digeHsj oy Odzd JHGF B} @B i c j dzOIs | dz,
Y
d
3]
3]

fan)
(@)
|

O

o T

——

o o o o o o O
—_ 12 (O8] S n

1 1 ! 1 1

—t—

——

)
—t—

I
il

61 244 484

LD §
-

On, dsteBdtetse Odzdztsj  dz®@ tsB i Jis ¥ Hzfs o
dieso Ocdzdz' j [Jdotkie) | (ImbEizedego Od
Is dz" | ({1). I Odzdz" | ftcj HMNIsOo dzj c
tsc[lscldzJ dzr = dJdzlsj tco Odztso .
sOldmisdud M&d L dzOyd a3 j§ teOL dzd yd v
s tsf jtocdtotseo Odzqet0@]. Y do slsdzs” d3d (

B6RY VY[V R[ tJdJRrR swul ] L)l am1gtdARRKR B (v
Y afJr wvivfudf 210 B tr1rsARR

I sMmils Odats s0dnifded 4 § Jdgld dzd  § sMdzff e &IPS sts
9 Gidseodsd LO fMujl fosdd¥%jttoydd ¢

Cdzj isg H D j Mise Makdddpgulos [ G.K. 2014 . J HAZOC B
dzOfmistswh jj ote] B3WdzdH O dafisy o jfiesdagisimy  ff § to
f sweo ddzd My H Odzdz" J tsB OCIsde Oydd

scOdMH W% jt] ydesaSd cjfOssydlssmOyg
f tsfmdzj HOdzj ded W YOofmis d [Fulfiyaes] éz- Regl] f j
SBh jd&§ sy ds MCOL OO Is jybats@ls dosf KO ji 2
Cjcjdj cOYyd OofiNdbddsls, adHO d Iswyjls

108



mddz: dz 4 ftsotejyHJ ded J BdzsC qtclzj Is i to
GjfOlsydlstse d dzd - BdZzOdzc dsydlstse , Is j
ftotse jdgd B stk dzj st5€ ) tcd G J dg) Ay df dizdzdylsiwig-
fzlsj& twjcjdzjteOydd 4 uddd ftsmdi MEsl
80% dOMM" BGtecOdzO) dzj dL zyg dz0.

]l totsB dzf (3@ y j tdzy ez Odz! Isj edzOIsd o dz" n i Iz ls
74 ud dzqd Smdzsy dgv § sV slsmizlsme dj o3 f
ded HdW W J to] dzyd tetso Odzdz" n Cdzj ssYd 0] Iff fij . ¢
ftotse j dzgd Iststedz | Cdzj sC d 4 ud ded ftosd Mn

Lfdlsjddw, O 180Cyj vyt dzjtslsi j dgdzj d3F o
GjfOltsydilstsa ) AntsdzOdze dtsyd st d dzd daC
Csdzd yj Mlso © € dzj s €t BieQieifdjtodis@. 5 1 51 IS
HikjClsdieso Ok OSCIsdoaOyd® Od IsjtedzOlsdo

fs HGdzd ~rdzOdedtydlste oY dfsisg 4 dedd Is off dzlz
CK19.

1 smdzj Mk lstls Odz' dats 2 teJLJSydd fJ ud
dmmdzj) H SEGKO & Wt C M tcj Mdtctse Odzmw ) L dIs
(td 80O, 8, H) . g 2 f§t 5 MzlsCHLIH shifdezj Ists
tcj 6 dzj edtolze N j 2 4 ud ded BN dzO MisOlsd Ml
Mt Oo dzj dzd & M CokhdOsdiiBlssCyj thdzj7 o L
CK1 9 + dzj dz®fMg bz y O ¢ s dzlsite tiGdry 1 to(d sftej HJd
MtsH j toy OalgddrC OK19 d3j IstsH tsd3 -Badgtid s @ ted Mis d .
L dz0yd a3 = tcOL dzd yd 2 3 Y HEz Cdzlstetsdzj o3
(td 820, B)

telze dd3 oL B d' B BOWBBYNBGdgJ dey d e
Cdzy sts€ o J yud BOX9 Bwoyanke K 20611 tcd dL &2yd
LS ted Mindd SOX9 o  ejj dze)' degtid duzglzazts juds s f
Ctsdzlstetsdz! dz' n ydoslsdz A H Odzdz" 2 BJ dzts €

WHEOR NEZO@EMROYdlsEedOSts yjtkjL 1 Mkl
109



B' dzdtsB dzOjtedz™ 4 H d dzd ydz" 4 SOX9 + GJjfOlstsyc
Csdzd yd Mlso s IsO¢C Y iztS A thsjsIlC D fgdz s s € ]
MEelsslsOdz dets? 6 L J §AIF3dB,9)Y J WPdedug 58" Ui 6
MetsC On d o jdzd yud o ©Odzmpw ddei@g Cm 1%d
s tcd HJ dzj dzd MsH | oy Oded W SOX9 ) tcj G J
o J Misgjdesls dztsr Wzg dets Yylsts HBMisse j todetxfjyl g g ¢
SOX9 9 fjudded ¢t MtcOo dgf dad ¥ M Ctsdalste
MelsS fomdy 25@BYOydd (tdm.

[ sdzj Szdzv todzr j B3d » Odzd L d3" , tcj 6z
ftoescj ded Iststedz’ n Cdzj sts¢€ ) 4 ud ded d dzd
GJfOssYydbocd d ~BdzOdedsYydsdwiinsd EOM
fzlsj 2 YOmSTHBVEAKOYGNOT @S] ¢ d20 2! zdg

o fsdgsh + st 1 1 AfL 2yd dzd O¢ Is d WEAMK IS
Md e dzOdz' dzts 3z dzp i Iz gfinjlsd@ds d Misd wd ME d L dzOy d c
LEMmY o) Mfdld uktg pa@8aQ, 5f sdzj ] L weahqgic] LO
5 @ Mkl s {fsdDiggdidl, (dMi2e. {4 i § Briddem dzOB 5
1 CMMftcj MMdtotse Odzw o - 5 dzO dz€ f §6PJ Is O[~H dz® ¢
Yd tedL 1 mMkzlsCd f smdzj Mk lstsls Odz! dzts 2
GJHOlssydlsOn Eimd dzd osf@i2O M’ Odq & dztch &ind wi
Fnl4 lsd3j yodzoOm'2-3 Migts sEC i shdzj Mk lssls O
(gf@ee, 9, ¢ 7 d 10 MO {(oMmdi Gfjt
otsLotcOh Odzmw ¢ ¢ ts dzls to sfiAB6HzZES Gz} UstdAk aydzt
H Odzdz" | sB ddzlsj dzld o dztFdl4 g JS G ldety dndnisl@dzd s J
Mool QH | dAftctsC 5O ZzOde tsdz! " jJFR14 M C M d§ gt
ftesdzd W j tOydd GJUOIssydlIlstse f sSHIse J te) HC
FN1l4TWEAK-d ¢ dz@ds' ziz Is d dzj Istsdz! €5 ) OCIs
ftesdzdW j tOydd ftetsG j dzgd Iststcdz’ n Cdzj sts¢€ 1
tcOL dgdztsy J dzd d [lHan§ @ &.12003[ kateeaG. etal., 2014.

110



ltotsdzd W j tOydw GJYOlstsydistso i tcd
Bdzj s dlsOs h dna tcjoekzdzdtclz,j Isfmw dgdzts y J M s
OCIsdoe dz' n s dzj ¢ k& dz, Yls ts fn 5 L [MiGhpalspoulds fiy Is &
G.K. 2011]. ] mMdzz 4O ddz0CIsde Oydd mMEHOREEE
o Cdzt yOJ Ismw HtclzGe 52, HkzB dzdtlkzs M d2,
tcj f OtcOIsd o dz" j ftetsyd M- ) stc 6 Odzj H (
l BL di3tsy dats, SHddd3 dL L Of Ofmdz = tcj G Iz dzw I
g4 ud ded w9 W4/ TMBAK-INd ¢ dzO2z' df 2 Is Csls st
OCIsdeadtlzj lsmwuzmdztsalzf & fpo j tor Md & ddzr Hits yifjtdk
tcjebkdzdtctso Ols ¢CO¢ OCIsde OydHs ftetsGcj dzd Is
GJ i Olseydls

1 5 d3d iZFWEAK-Id ¢ dz@ds' dztse OCIsdeo Oydd Od
flzlsd ? 6 6 ded ©OYd( 74 ud ded g3dzy ¢ 57 d ks
NOTCHMmd ¢ dzO© dz! dz" 2 COps@®rs, 2 ¢ OCIs( ¢
stcOdzmMH W W jtoj deydtesoa C 2 ¢ j {f Q¥asggrd ks =b al.,o
2013. 4 -~ tSH daEyvdz! i tc d dadippodjapfinfdse dzO dz' dzts G s Ul
LIssdz fC0OL Odzets, Yls ts Cdzt yJj o2 G jydp 1 I
sO¢ Y J wo dzw j-Is @9 d INQIF GiHYindgmedetDd3 et [al., 2014.
sstsB M j ded W NOTClsfisdiAgls j d3" ) ted G4 dad tOYdo
e L Sydd daj Bdetsetsyd mdzj derdz? d s gedzlsdf o € ]
NOTCHMmMd ¢ dzO dz! dzts G 5 tfftzlls L &z fg © ALY 8] dhpdets o
notchl, notc?, hedl, yapd sox9

1 tod dL zyd dedfdils d O < ds ffdetdas-d N @D GzH dzts G 5
ts B dzOjtedzty yYls 5 notchldyd notch2 o 14 ud dzd 1 €Mt j tod
Y do tsilsdz n 1 CMmMftej Mind tetso ©dzd Mm! dzO B 5 dz
Ctodzlstetsdz! dz" EdBA ®©, ) .( ¢ C bachldds I tsH s r Is
Ndowslsdg » B" d&ZO dzedx 4 o dzicOugepgsd: 18,
sO0¢xd o flOdEISSE § shdd@/d)y.j e kdsdf o

111



notch2B " dzO fded % J dzO -4 24 J $ebdz] O te3 L tidGY o d
B) .

1 .od dL zud ded d ) -tfis e i to j) iffiisdx§ C
5B dzOjtedzty Ylsts OCIsdo detsfyls H Odzdztsig 5 j 16 | 2@
i smdzy MkzeIstsls Odz! dzty A TP ta Ju Q CYith ¢ dzOJiddzG
f tsor hQwdzdemt 8 jHndiae s ts -L NOATJOnH d3ts chisl 6 Jyde® J
3 d 6 U §tmdi Mniglf@ie@d dts?2 oL Cydd (

s o5 d3d Cdzommd ud fyobd id §OF CH ¢ P dz® by
1 Sy ) dndegap C Slstster 2 sOC¢ Y J wa @ f g’
G j dats d3, SHdZOC 5 d hd -0 dze 9 b ij o b
HdWW jtej dzydetsoa Sz ¢ j f Olstsyffimlamai DJ et fls &zO d
2014. yjtejL 30 o3 dg, 7 d 10 fEklktg
ts B dzO tetizfy ‘dfipks Ols d Myls d wd fLdd My cEgfOui o] J Yag Is d ¢
(PO, 05) . } so " N jded § yap Gz talgCn )t d datssdi ddad L
o wWeo dti ().

1 Mdislstew  dzO tsBdzOtelzy jdzdj + SMftej Mind
f4duddd ¢Ytsmdzi MkBlstslsOd dtsd" g PEBgd Pya
Odz' Isj todzOfsteflo g2 ~ toj ¢ dzj tOyYydd f§Juddd (O
Cdzj sts¢C stcOdemH dW W j toj dzyd tdsttseds o ) ocdjHij Aslgj =k
Oy tej HEKEPded j § EASE ©'dzf L @ dizf fyd Is j dz' dzts
N dzyder » feslstsC tso CO¢ d k Ctdastetsdz’ dz"
£ Odz" & fjujded G jtedetse Odzdz' 7 y do slsdg =
CjfoObtsydltdg d nsdkzOdEdtsydlstsd W dz
stcOdzlmMH W W j o] deydtetse € d GjTOsydlstse )
fdzd 3 § dzdzOW 1 € fn {fnstghf) fpotet? deypplzts o C slstster s
OCIsdashLOfizs f tod H O dammes Kifetsabs \PY1BYfimiamd] D. et
al, 20141 so " h jdedj 1 € MNOTICHN O d 5GBS g © s049dzts o
heslff sfpdzj MEkzelstslsOd dets?2 tjL jSydd o vy

odzdWdzd j &5 Hiekedr toj Cbkdvisttouz Ej df Gslo @Gsp
112



fsHettaS] cjfOlsydlssslsdo OuyWdes dzdqriviEns
e dOd descd s fhkisd, §sfhdj MNks ksl dzms
e WO diz yOfls dsfs dzj & I a2t to dztoe tste JSCAAPROHIA] 1§ t6 1S
CjfOtsydlte J YinnoeEdbDzetdls20qsso O dglz dzy y @)
ftetscjddstted 7 Cdzj sC.

CjttOkdd® 19 9
q, d BBk dzts ¢ d fls & 7
Bf sdzj ks lstsils Od
itz B 5 & b O dz’'1 dats 21 kzths

WHttO HtsSCtoON j dzf

113



R K19, «

%

3.0 1

0.0
1 cyTraI 2 CYIKII 3 CcYIKII 5 cyTKI 7 CYTKIL 10 cyTru

dmurdﬁO%dQO Cdzj sts§ LEMY o] MCKER " d
4 ud dzd 6" ) sl GBdgdags2Mizejst § Cydd,i Mmfets ¢
ts ) dzj tsljc;tG(Duc{c[ o Mkls Cdolh, j K sis if ¢ d asde
dzj s8¢ %, H Qdzdz" j ftcj HMIsOo dzj dzr 9 9 0
59 tGCflSJ dz! dz' - ddzls j tco Odzts o, s tfdgz] tdf dctg tdco @ d
doe
O]
74

[

J
tsilsdz j f Iz dzC s dzisdig® W s iz tdaf{ t8 ts © O dzdz’ j !

Is lSdfnlSdqunQd L dz2Oud 3" J§ cOL dzd udq w d3d

tcd totseo Odzdz” d3<095.0 sils dzr d3d (

s sdzd yj EH4D+sE dzj Ists € ) 14 uj ded Cter M ]
I Sydd MisOlsdmisdud M& d L dz2Oyqd i3ts o d
etz 44 3 d 5 Mebtsé¢ fsmd tf§JtOy

G T D

LN
o &

114



0.5 1

0.4 1

aJ1o
BOII

0.1 1

2 cyTKI 3 cyTKIL 7 CYTKIL 10 cyTraL

K 2 cyT 3 cyT 7 cyT 10 cyr
19 e S < . o

Brup  w— g I — —

1 | fglsizstisdz BJdZQ Yydists¢ j teOls d dzO 19
Istsls Odz! dats 2 tejLJSydd. o . [ 4 deB) dzis ts G4
s5CjJteOlsddzO 19. i lotkcj dgfnd ff ©@ dggudi fsfif § &
d dz@ds dztsm d Is j dz' dzOW 1 Cif o Mipd W dzs j defsO
tcdtotso Odzdz" | ydotslsdz | (] Y j tcdfpjste 'Ok
slsdz J (1) . [ Odedz" | ftej HiMIsOo dzj c
Jtodlsj dzv dzf = ( dzls ptdas®dztyaf.Is 5 € 4 .tc Ols (f ffd©) th
dlsOkdi MSd LdOyddr = OL &Jqyd2 dzj or

.
B
Is
H
J
)
)

IXF @RI
7 o= o N D

115



u"'
Sk "“:‘ 2%
80 * ‘~.-';., ,'. "
*’ ‘x""t‘.\. .." h
3 Q“‘ .-0.00 & .
N

{d3. SCMmyte] BOXPY o  §jujded Cter ) fshdy
ejLdSyddhBBzdsedmistsaddduyne s d ddn@fdsdat
Codzlstetsid2 , MeIsCd §tsmdzy MkelsBIQde]dsts?27 tdy
f shdzjls sig®elz: dzts 2 tGJ\lLJJt@JL]LC[C{,lO G Mzlsts¢ i tsfc
teijLdSydd, wHKO HBCKOh jdr 6 j BOIE Mddzd ¢

116



IIHS0X9.%

b

1 cyTKIL 2 CYTKIL 3 CYTKI 5 CYTIKIL 7 CYTKIL 10 cyTxu

O

ZOdi3d ¢ O Cdzj sts¢, SOX9ntotc Motz
MEelsslsOdz dets? toj I M d . cfHEzPOgHd
- fts ShddH G EGG-fz®IsdIsdo dzr mne C Uz s
Jd ftcj HMlsOo dzj dz' ) o dHJ Mtcj H dzd |
9 Odzts o dzj f toj o’ &z 6 d tc @2 j y
dtedzOV 1 diafsdpdizats s jtcdtctse Odadz" | - (
1g] (
tc

b
sd QU J L eOL dzd yd v BiHE it
tso Odzdzr d3¢p<095].0 sIsdz" d3d (
glsOldmisdud M d L dz2Oyd B3ts § z
M@ s dg@tclzy do Odzd o § J ud
fMzBlstsls Odz' dzts 2 ejLjSydd,
Zy BoXdejiff Olstsydlsr .

“ORURTIR
SO0 gOR:

02U s

9 § dzd ud o
dzd S tor f
d ut ds o

@SSO T F
THEO SGTNGONGL

7= -
g
O J=
5§

117



0,6 1

0.4 1

oJ10
0.3 A BOII

2 CYIKIL 3 CcYIKII 7 CYTKIL 10 cyTrat

] K 2cyT 3cyT 7cyr  10cyt

Sox9 — e

BTub T S assb R .
t dMm5 1 2Misg dztds ©SOXFLO § j uj ded GCter ) ¢ shd
edLdCydd. 0. [ J dzhd s s ds IS 8 dpjSPXa 2 1 ®dz
smd Osimaydmdg” ¢ smdzy Cfdi ®©wEH dsds@idf fgd lds) dz’
1 CMftej Mipdw BJ dzC O.1 dzasj dizts] ffls todiacds® @ dzdz'
(1), fnd " § 7 ®ESd g6 o Odede" J Ndotslsde §
UtGJHfI]lSG)&)dZJer ) o dHJ fMtcj H dzd R d - HfS¢
MisOlsdmisdyd MSd L dzouddhr j  ©zdelzdgd v d B3gz
s Jj tcd tctso Odzdz’ d3gp<0P].p 1S Is bzi- ijyliit;sltédﬁQX@zQO

[ sistse j todats § zo j dzd yj dzdSOX9 Gsts dizDp iz Is[ e G
9 fjuyjded Cterfm yjtejr 2 Mkt d 7 Mkl

118



tdm. 26. C Fmg o) Mfigdd Ctr i §smdj Ml
Cvudd, d BBz dzs 6 d Mis s~ d d3d Wij fpkdelg OS Isdda)
tesidzl , MEISSCd Mmdzi MEkelstIly@dejdzts?22 td
J MkzelsslsOdz! dztspj tefp)y L J3C YyiffIstsSe sz
C yidqg te JH 7 MihksSts @dpdgzts?2 1T tpjjte jj 1€ yd
¢ i smdzj MkelsslsOdz dzts 2 tejLgdg Sydd
: 1 OdBtsdz " OWFnl4 L © My t4f jj mufig cled Cter M
slsOdz dzs?2 tojLJSydd Bslsdzy yodzom: yJ te

119



% ot

o
o

Nofch2 —  cummuwums

KOHTPOITb

:

Notch1

o o
S in
u. o
*
*
- %

L
W
IS

o
o
¥

=]
—
—

HK oTHOCHTEIBbHAs 3KCIPECCH
w

=

<
I

MPHK' oTHOCHTeNbHAsE SKCIIPpecCcHs w MPHK orHOcuTenbHas 3KCHD€CCH§I>

0.5 3u 64 129 244 30a 484 3cyr Seyr Teyr 10cyT &E 059 3 69 129 244 304 48w 3cyr Seyr  7eyr  1l0cyT
I
- Hes1 Yap .-
’ 054 3w 64 129 249 304 481  3eyr Sy Teyr 10 %Oz }
t dfif. 2 CCMY tod MIMNOTCHig@aBED d2sec s 2Is( ) 1
fsMmdzj MkelstlsOd s s M Ogfusfd).nf sfhdj
s ©Md GsHsdasdysfls j dz! dzOv 1 CMftej MmdY ¢,
ddzHdo dH ZOdz! dzr 2 Codzlstetsdz! 1, ffifjds j H Ok
ftcj HMIsOo dzj dz ) o dH|J figtc £ H dadf &zls | 6 o -OniAtse
MsOldmisdud & d L dz0yd 3" § ttOL dzd ud v
dqdzH do dH EZOdz! dz" pRO,B5)s dzls tets dzj o5 (
J 14 ud dzd Cter fi i tsfmdzj Mk lstsls Odz! dzts
MsOlsdmisdud M¢d L dOydgs)  Mdapiehl dadoger?, + S
yapl, + € MY tchefpfomistse j odzs kzo § dzd yd @ OdzOm+ .

120



37mot dsutRBURSG wReU[ [ Z [ostindy L1 1
P efr wgviuvfuvdf?21 B (110 sARR

tdceddteoydy §jyuyddd o&dzjcsfdsoshdn
tcj ezdzd ez § d3" Michthlaprigg Bi., 2014 . JHdddBB dL
Cdzj stsyde" m» befan wWEeQamucOyds ¢ J uj dad,
Clstster | ftcj HMISOo dzv 6 Is mse 52 GJIs] ok
tcOL dzd yor hdemw 5 §tetsdma tsEhagadddBy, 2004 Mo s

CDE8+BOC tecsW O d o 14 ud dzd Codzlstesdz! dz' -
Bdzts ¢ sy d fdzd dzdzlz & i wfflezitegast 20% WHJ S
ftod dzOH dA}Df B eiz& dzj {¢@BQ3. ( } sMadzy L JCydd
4 uwddd Cter fn,COBstizdUdziniste T MisOlsdMmisdud MS
Yd ted L 1 Mkl tMmdz tiLdSydd d MmlsOs
(Bdzstesdzj &3 HBsMd] MnNEzfsisEOydd p 0,054 @gsls j dz
td 1890.

lted 1d&fipz BOCtesW Ocd tslsdztsmd dzd iy ¢
f M sdrf C 2O tSHdsd3 dqL MesStse §tsmdzy Mize
sB dzOteOYaE ) IstsC, 1 CMftej MMdekze hda B dzis€
BOts jtesdz BOCttsW Octse, f tos¢dB@OBH de,)AS Isess gz
Slsdzd yojls tj f OtcOIlsdodzr 2 fJtesydmm o ¢4 Ud
fshmdejsS Md Wj MSC et § 5o tejCChHA, dzd f O tdO ytfj tsdsits!
CSGHO IS Oded 4 Ud ded o d2ii3ff dz'C [dcumchrefdr &l. 12043  dst
Zigmond E. et al., 2014

121



CDg68, DAPI . CD68, DAPI

CD206, DAPI CD206, DAPI

{ d28. 1 dZOBICO ©BMjets § dd CHEAE odd
ftotstej ¢ j dzj tOlststc BDZ0 GO s W PFwpdzd S tor )
tjLd CRBRzdscdMNissddBdud ME s toj dffifdlj H EOE

BOC W @icsodnf DA ve Jjyd dd ¢tdistttsd dz
LEMY ejOpeigY o 4 uddd ¢ oHEiejad 3 fHtelsf
Mk lstslsOdz dzts® i t6 Sunif e y@e® o  j yd dzd Gt
Nqdotslsddint MY te CORAPIEY o f J ybsdef - §f GfsEfMHL 3
f tsfydzj Mz lstsls Odz' dats 2 tej L jSydd, W dz
Mstslse jlsMlsokzs hdj RBOwLSjter odLEZOdJL s
Csdd ¥ ¢ dtots FIOEdE jnozjfpets ] M w o @, ¥ Mg tzj P/
e 4 yixeq J .

122



045 o
) 0.4
035 |
03 |
025 |
02 |
0.15 |
0.1 |
0,05 |
0
K 1 2 3 5 7 10
J 0.4 ro,
035 |
03 |
025
02
0,15
0.1
0,05
0
K 1 2 3 5 7 10

t d29.  J&ZOBJSC O Bh jets § tddgpegs odd
ftotstej ¢ j dzj 6 Ols 5tc 2DZ0 GRO)C teas WP Epded S o' ) 4
6j L j Soyidqrdd dzO d@Pe ®+ S dzj stsC o §j yjded Ster
tejLjSyddicH § O s d SaEvH CAEDORMEM6 + S dzj ssC
Ctr i §oshdi Misls HfisoO ds figzls 26 e w3l 15 o o dzj St
MzlsC Orn, § sdztsfj'H oty dotejishj dis igds § d dzls j tco O dz'
1 sfdzj MkBlstsls Odz' dats 2 tejLjSydd 9
s Olsd mis d widmgsdi  Lkda@ dzd yJ dzdCP68+Cds @i Y6 Is o C
BOC W Octse yjtejL 1 MklSd §omdj tejLjsn

123



DR B o et

,N’tr 3£ fg LA v/

= W& A \
"‘”"-x "f -

LR e e ! o, 5y SO0

v L » - U £ 4 - ’ “ 27

B Tl L
s A .

e e S
okl dlgionte

tdfm. 30 GCORERAjeMMPI ud ded Cter i) f sfdz
L Sydid § <alzsy dlsj dz' dzr 2 C Sdzls aXXIR] o €
dzj L j dzCdjdzls OB Isdzr 2! ,Catzlstdidalis ¢ d  f tsmdzj fn
L4 Sydqjtejoo 3 Mkt §tsmdzj MmMkzyltslOd
Is 5 G i smdzj Mz lstsls Odz'ydptie?) L te j110j € WMdzdf s
MzBlstslsOdz! dets?2 tojL jSydd, WHt©O HBCtOh j dar
sdzj sts§, L ¢ Y eGXBORA tedz 4 j\kj dzd Ctrf
M lstslsOdz! des?2 tojL jSydd dzj tsB dzOtclzy j dats.

124

©J
md
6 J
miz



125



td3. [dkskduyimcow 0OClkdo dsfls: B0
WjtjL 48 vy §shdj M sisdsdenodouot L P
i 5] dzs¥ Ow®wo dzj dzdj HBOCtsY Oc 5o CDBS " Hstekds h
HESCteOh j dz ¢ j KOS g dd dats ds, flstcj dz& O
BOC W OcOR, 1400.

sdziClef 1 S MY o] jnipditatarch d CX(3{CRM. 3 0€)sls 5t
COMMBOtedo Oj lsfw CO¢ KOS jte KOSELEYW OC
[Karlmak K.R. et al., 2010, Chazaud B., 2014 o ff j yj dzed ¢ sfdzj
BiLjSydd 6lsfhkisidsle se@®@dzd ! Ists, &y ds 1§t
Blctedtoks " d5 ®HEOSEsWOcss o ©Bhj2 fsib
fsfdj MkelkslsOod ds?2 tjLjCyddg e jeEddd&d g,
dzaj L dzOydlsj dz dz0. | OteOMlsOdedj BN jets ¢ 5
MelclsOd ds? whHy @ yse vheEkhn dn § s dzc
fsSHIso j o H ] dzts.

[dlslsduyjMSd Hjd"hdjmY EOSwsW OcEd o
tjiLjSydd twadotkddtts yYjttjL 48 YO
(tdm.310,8,9), BIsssdquimscd?2 ddnjsch M
MtesC OR, ded dzO BBdzj j] YBLHddR BIIlstsL ™ Mt

lilbjtesej dzdgsils! BOSwY Octse §j yj ded
dMlssQdgd S fesdMatsyHjddy KOSty Octss, d
COL dzd YRS tesW Ocd o §jujded orf wodzwdzd M
CD206.v € tsdzlstetsdz! dzron ) dfoppEiEdf ~d&z30 CORHWE G tedzj |
fteOSbdud MSd HEMBEIgMHIReBIe Oded dzOSC Bzm{ e
tedLJSydd A6y dsjolsstsS tej (L 1€ d8y 0 2s PP {28 Q d
f st 2dzv yd J(CDe8k]] GDRGH dztsC Odzd L ts9 O dzd )¢ 9 B dz(
f 4 ud dzd . 1 OdBtsdz CIR D 6 € tsdgPQg joftpld O s 0 ) tc
U4 uddd ®slsdjyodsn' Yo 7JB80YdH, kK
Mded y Odzsfy! , des dzgj HBMisdc @dE5,i% tGerks tc s dz! dat

126



ve j dzdyd dedd BN j2 5§ Ezdyeddnd@FdRrtO
Mezls¢d §mdj Mkeltlk0Od ds?2ls dgju COzRsji yj dz
¢ tsczd Y jCHB® DM s Oc W ). & tHfsdsdly j ¢ sdduy
ofmd -~ dBOC ECBNEOICHSE] IS€ d) §4 Ul Edd € JdzOf A dzj
fOCIsdyj MC dets fipjs &EDAGGO GKOC PO 8 |O% dd
shdatse Odzd d f sdzzyj dzdz’ 7 HOdzdz' 7 Bsy dzs
fsfhemkelslsOd ds?2 ©iLjSydd dEOREBY AP

BOC LW Ocd) , sBtOL s 9 Odzd My dm¢ dzg ydls
skfW,jtOo.

bydlilsr e OW tots dz YydbssCddtses o tj 6kzdw yo
tSH dzis o tatg jd3j fletize " Ndiddzdd € MY o) Mind d G J dztf o
f totslod=fifdf Odzd Isj dz¢ dz" n ydlstsC d dztso O OS¢

stce Odzts o tc O dzdz] J d ftotsHisdz dIsj dz/ dats t
LSCMitej MMdekze h d7  3OWDZ @6 f 2 BEsPE St © 5 B t
o §jyddd sbhmizbhmbolkjls §t5ds'@H) ¢ Q¢ Ots dizO
ftesyd Mo

tkzBlsslsOdz dz2OY tojL jSydw jyjded Cter fy
sBh j2 fsfzdzv ydd BOCtetsW Octso 4 ud ded ,
1 CMftejmMimdd cjdztse wWHO yYydbtsSddse, O I
BOCtesW Oetso o fJuddd d o8B {fistfizaaljydidid ¢
1 CMmMftej MMdekze h j2 CD206. 1td tojcjdaj cOyY
sOC dOL " 90 B » ftetstcj G jdzj cOIlsstedes" 1 RBOC
o jtotWIsdgs, Wodzw jlsfqpw dMm¢ dz¥ ydlsj dz'i detslzj s § if
skfWwjteO. sts®) SBH] HHGOBdL @ss ydlis
Csdzdyj mMso ®© CD206+Cdzj sts€¢ EZCOL" 90j s d&O
dzOB dzt H Oj Ismw fsdzvtedL Oydw BOCtetsW Oc 59,
ftesdzdW jttOydd GjYfObsydlstse ZzO W tsdzj s
o st Odzj dad j .

127



38 HURJ[JucARC trd4c1ct9ARR lry(rlRr S
gvluvJuoe[ ?1 (8B tr1rsARR d V[ [ [=2z7?9 [ v
gt ffof1v3m sfruvfs (fus) rullvrf1d s
] ftcjHT @D d F dzO- B dzd tsfe jh j dz s ) dz
Cdz ssyds J BBd » Odzd L d3' ted 6d daj tOydd ¢ Jn
tcJLdqfuys zOtclzy j dzts, Yyt toj f OtcOIsdo dz" j t
fJtedBH i tsfmdzj Mkzelssls Odz' dats 2 tej L4 Sydd
ftoesdzdW jteOydd c¢jfOlssydlstse. RL 9 J Mlsdats,
f4dudded dBdcotedtolze ls M e fsE3O gzl Hzd j dzddddig s 5C d
Csmisdzse 5 s dzO, MmMygdzjLjdCd d HEkzedr
o dzd dzd W Mistets 30 dz! dz" = Cdzj ss¢ dZzO0 ) f OO
dL zyj dzr . ) HOdzdztsd3 tcOLHjdzg fHtoedotsHWIsMmw
COdzOIsd ¢ © dz© Cdze yjor J d3d ~ OdzdeO d3" dBts B8 § ¢
o sMimisOdetso dzj ded W dBBOMM" §Jydded §smdzi Mize

3. 800Gk, tedMsdS 0O JRBzdsY jdssdf d ug WL
frfsydsets COdOdS O dOBsOlstted & Y do sk

J 2006 ceBHEZ stBRdlsjlstd s [ JjL jdzn dd3c
s dzj Is SM@sBnchymha and TissueStem Cell Committee of the ISCT) B ' dz
SfkBddStseoOd §jte] U detBlz dyolisitfintslej dabfgas ¢ dzda
C dzj I§[tsth 9 [Dominici M. et al.,, 200§: OH G jL dw G 1  fgaoth s fd f
Myduydwdud MSda o | fehiffdsshisedaztnm Isds0 X | BED
fs dBgjdz hj2 dBItey © tSHddtsA dL Isteja d3dj L J C

skdz skzter [ws HfEftsydktets COdOIsdEO Cto
tcOL OB 5ils Odzdz’ d3d U wdrdststS ds@atzdizy | 1 S Odzemd d
9" HJjdz dede" = (L ff sydesets COdzOIsd¢ O. r
dmf sdz’ L s Odad W Hsf sSdzdzd Is j dz! dztsG 5 f ¢t
Cdz sktcOdz! dets?2 § tsMmiEzHT o Htesyj MmJ i sdz
fzf sydzsets COdzOIsdE O Ctor mfr ddzd ot o tcj d3w

128



r dzw tej " J dzd W olststots? LOHOYd ygj dzj Mt
ftoslstydes2 ctg@Rpbtedzf sH dzv Z OtcOCIsjtedMmisd ¢ d
ff sydesets COdZOISdCO. Clstsls HtsBdzr 2 d Is
Ctsdzd yd Mlso j dedets s tej HJ dzd Is! MsmMisOo f ts¢
Cdzj staj H dz2OdBSdz] | Yyofmlss ydisdtekzj &g" -
dz CLigj tgMominici M. etal., 2006 HartingM. etal., 200§

d) 1 6L dEO8UD Gz ¢ dzj SICHPIO@hyE) -1 tso j ton dats M ls
B dzsC, fwjHMmisOadlsjd i Gh1DI}ide)@ks db @ dgral
cdzd S s totsils j d dz.

1) 1 4 ¢ OlE034,d@D45; CD11b, CD19 i f so geteMis dz" j B J
gz e P dJ mMw dzO twOdedzd s d Ltejdzr » GJ BOISEYH T

rdzv [ds dL t©OLddyde » dhlssyded s s (-
sSC Odzj 2 oLteMmdzsets Btec OdzdL B3O) fsCOL Odz
Cdzj s€ d o fmjn Istcj m sdff so L Ote 5 HdztY'Gjtso, '
BB L BH jtodgOdz dese s d 1 € IstsH [HesdROatal, 22616 s |t t
sfizh jMmlsodzj dzadvw HIWW jtojdaydtesaCd dMmtf sdzr
LOoa dMmMd diigsMmisd sls [WYdigs 6. vyetlzgl.C M11)f 3 e e slsso
HgWW jtod dzydtetse sydz" -~ fipledjin  ofists Bdfipls) edgtsdzdets 2 Iz
dmmdzj Hise Ols j dzw , SHdZOCts Btdzjj EZHGB A
dmf sdz’ L so Odzd j Cllstsor j dzOB tste ' H dzW H
BBy ndzsdzscduj MEdd3d ¢ sdi3f Odzd v d3q

[ dzv Y tsHIsea jteyHjdzdw Blse jIsO ¢ dzj Is =sydas?
dmf sdz L ¥ ls MO 4 t©OL destsBGOL dz2" | BB3J st
tcOMf tesMistcOdzj dzdz" i3 WwWo dzw ¥ Isfpw G dmistsn d d3d
B sspdzy o jtedW¥WdSOydd OHdYIBGEjdzgjL O dMmi ts
oCdzt Yyjded?2 (dzOftedd3d to, OiJ dzRed aH d tutdlzdajCk
o’ Wodzj dgdw 8 fifldgjOen]jlsdgjdzd®@ B OL EZEMdj dzO
(OdzdL Otcd detso r 2 CteOMmdz 2) 0 IsO¢ Y J O dzls

sflsjsdzj Clsddzz, M sCO0d yddz, shk]j{sd
129



i CtOmdlj dzd &zSsfddiHdd@sgHXke fdded 2,
Odzsd s j zO QI lsYtf ®EECE POdzlz to j € O dzlz .
tiLkdy sOT d BBk des? j datsls U@ dSBmD, GBdzdp®, o, b

1023

£
-
P |
m —
< 0 T T T T T T T T I1023
SS Lin
* 3, 3
) M1
n 2
= c
m 0
@ | &
o o
10° 10" 102 103 104 10° 10" 102 10°® 10¢
CD90 N CD73
3, 3,
M1
2 2
= =
[ (%
5 g Iz.
o. ° AL e
10° 10" 102 10® 10¢ 10° 10" 102 10° 10¢
CD105 Negative

t 43 A j dzslsd §f &6 sty y 6B dzls @< @ 28ls CDIO-
FITC, o - CD73-APC, ¢ - CD105Cy5.5, H - Negativecocktail (CD45, CD34,

130



CD1lb, CD19) 1t fotsdd JidBzdsy | dslsd]
o Hjdzj dgdzr | dzOsd dL fkfsydscets § Odz
Il StH] 1SMfjted®jdsO B &z F tflHjddzjs

ff sydzsets € Qamlogky® S ter ) (
OB RN D jLEd QB dsY j dssdf Jese Odzd ™
ffsydscets CO®ROdSO Cter f.

dud M
5d ¢ O

fws 1s, 3 §OMmMm

n=4
CD73 100%
CD90 99,8+0,2%
CD105 96,6+2,8%

1 J ¢ Olsd|36t1,2%

Fdu Wit dydetse sy desas dfsteldsjdaizy d O dz

] Codsttd ds?2 cezfij (BHdY YHts Arydjcd
Cbkd skter [us Ghfsydscecs SO0dkOdSO Ctr
HqWW jtejdzydietse S d dzj dL o3 dzt kGROR Otc OF Is

bH 56 j dzgdzOW HIdWW jtej dzydtetsa C O

YjtejL dzJ H J dz¥ i tsfdzj dzO y O dzO Stemkf® W j to
AdipogenesidDifferentiationKit) o C dzj Is€C Orn dzOB dz¢ HOdzd s
o OC Iz t§ddjBRs). (

131



td@3. ¢oskdz sdodeso Odzedy [uws (k2§ tsydtsets

Mtcj H J BJL HisB ©O9 dzj dzd W HJWW Jte] dgzydtetso ts
ChdzlstcOMiIs dzOW iz © t6 ts g6 SIfFEgE@ V) tj 1dydd.tcso C O s
1l sweodzjdedy dzdfydHdzr = 90CEZBAdZj2 o ydlst
Cter Mmr f SH Hd2Mlsadj d3 HWWJ tojSdydfldctds® fitplay
BdCtesmMEtsyfdqw, ~400.

i d® oHdiscidjL o Skd sktwej [us kgt
i o fs 0 @ CaPzSH@AN 0. izl C d , H4Hiz.C

132



[Misj e j dzadzOW HIWW jtoj dzydtetsea €O

ltedL &20¢d 6MIsisejdziL © dzOB dz¢¥ HOdzd dzj
ZOYUOEO HAUVW,jtjdydeseSd. sdjilsSd Wstd
Clstster | CtOh do Odzd fy!  iCddQ fiftdsd]j ddrsj o, o5 t=CBtde
MO S dMdas? MejHj &OSd fted oL Od®BsH,
(t d.359.

MBSdzH tots G j dadzOWY HW W jtoj dzydtetse € O

1 sfMdzj4- 3 dzgj HJ dz ddzS 2B Oydd ) HWW j
5B dzZOtclzy d @ Odzd Wiz tgdgefltdstwo O etk Po d dz' dzts 2 W s
sCtcOh do Odzd iy Odz2 ydqOdztse ™ d3 Mmd dzed d3, yls

Gzt sfczdNEdBRdH B (

t df35. [ Misj sc j dzdzOW d ~RtdzHtetse j dzgdzgOW - H J
[sdzsy jdzedj S Odzt ydqWwdqecolssoa o CR@ Blstonr |
Hj2Mmlsodj d3 HAWW Jj tod dzydtetso sydats? Mtcj HT .
CteOMdB, &3 tc1 =4, 1, - R @By j dei | Bz ¢ s tsdzd fi
1 CMistcOYj dzdz® dzW tedesd3 dBOIstcd S My o SCkdz skt
f SH Hd2Mlseadjd3 HWW |t dzy( tc 59 5 yfifsdts o ff td
mMddeddz, te1 =2,5, =~50.

133



sOCdds meE@LEif doth djmy € § &OMsdSkE ¢
frfsydtscts SOdROdSO (Il Okdss O fMiskH dgv
BOwLS jtor BjL j dzh d dsOdz dz' ED7 Bls to tCAED@O &f Y @
LEmMf e MMdlze Y @GOsY ) TP ELO3CEIEHCDILI.
sdzj ssydz j Ckdz skzter [ us, 9" HJ dzj dzdz" |
binf jhdes fsHO jtecOs Isfyw  HdWW jtojdydtese S j
OHdY t5¢ j dedets a3, tsflsjtscj dztlzfcds H( 2 B lsalaids s € fsc
OHJY 5¢ j dzdats 2 dzOMBtezE H Oczd 5w o dzj ded j  dzd § d
fsHlse jtoHJdzsM! SOl do OdiRedD. dz® dzlsjj Xiknie(® C
d tcOMYf esMistc ©dzj dzdats fyls - sCteOh do Odaed W
ftesHsd dlsj d dshlsd HEYY | 8j ZEsggs d S S
sflsj 5¢j dedzts 2L fits joaf H julgdte jf W o dzv dzd ! & flst
CdzjlstsC, Clstter j o' wodvWddm' Ct®) tg0d
Hj2fMlsoadd Stddjteyj MS 52 Qs dzH 258 | dAgsIQ s
W stedBdtictse Odzd f)! Stded detsdsj 8OlsT S dzj k5§ ( k
Clsste’ &dvedrdy tlsdztsy j dzdv RSt sddmOn Oted
Odz' ygOdsosects fddzj ¢ts.

3.821 dzd v Istad @ dzf §f dzOfoEsO Y[y sydzscts §C OdzOl d ¢ O
Cter ) d GYesddW,jtcOlsdedkzs OClkds dsfls! ¢
e LdSydd ¢4 udded

[ dzt sy slsj dzlsdz” § nIsdets GPae's e jv o Catzf Is
Cdzs yjornmn Eyomsdzdise tojtf OtcOIsdodzr = f tot
ydfmdzj d o f Otcj dzn daigQibktsv DiX., R01Bs.tc ¢ @ fz® By ts ¢
st Odif ZOdzs Jtetso Odzdz' 7 [ us MsdBzdkdtss Ols
ftsotc] qHJ dadzts 2 | dg$ dzflp ldad d tf keas@ dzO o Wu XzBatRs d -
Tao,2012 . [ EBdzdStso Odedz" § HOdzdz" § ModHJ IS
BjROdzdL Bse SOCtEts oddwddw. 10K Misdlsj
faos MEismMsBd HWWJte] dydJtetse Ols! M¥in Laet 6 J t

134



al., 2012 . 1 Ot O¢ tod dzdz" 2 BBd ~ Odzd L d3 tsB Iz f)dzts
My Stjlsdtetso Ols tcW H Bdtdzsedyj M< d OC Is
6y 6jdzj OYdes ¢ 5o elfiQetpldaid? §J ud ded |

1 sfmdzj Mk lsslsOdz dzts 2 tejLJjSydd
wdSMdiesy Qizded 9 $ittor n biej s MizlsesdH d dghdyg
Br dzts fMmow L Odes ) tcOL o-YdzDIs B Yy &th)Y y delf s s
dtcjHd Ctor fm, BMlsOaOahdeaMmw Ydeor &3d B dzj .
dzi dzOB dzt H Odzd . RMMAtsHY L {1 Istscty,dzv ez 3 d
fjtedsH fjtearn Ibtejrn Mt f{ftmd) fjtO
s fEisydtets COdzsdC O Csdzdyd Mlsoats tsMmts
GJYfObtSlssgdd, B" dzs5 MisOIs PPls D) ME dud LG
Mt Oo dzf dag) (

L N dotldt? ®fchlydio jHjdd)d [as (
BOMMO jujdd otmMmisOdzOe dzdig ®EO M1 0f th Iz dix«
sfjteoydd: silsdtsh jddj oMM ¢4 uddd ¢ &
P SHdzso 5L tcOMisdzr ~v OBAS@ROSS) ~ St M (

o s 9

B J L

v OB dzd5y @ ldztsh § dzd 4§
( MNfls. 5IsC dzsdzj dzd j , %)

oMM’ f4uddd ¢

ltej g fomdjltezffo LekffO Bl
Mzl < d [us [ us

RdzZs OC Isdz” 2 ¢ 4,5%0,9

3 1,840,3 1,4+0,1*

7 2,440, 7* 2,740,3*

10 3,1+05 2,8+0,6
*jfglg5018dfr118du4fngdduLdO%Ol{Hdmtsffth@ddedzd“ f
" ’1Jfr]d3islstGW 20 BHJAdZOCtso 25 M stesMmlis!

s tc © dzfn f P ezls O iy fdtatedd &z0  tots dzd W j tc PAF7EB). G §

135




[dIstslsdyj MSd?2 ddzH j € M GjfOIsydlstse o)

StcOdemf dzGdzlsPudfdL J dzC 22 [ ds B" dz L dzOyd di3ts
Ydotslsdgr d3d BJ L bteOdmMf dzOdzelsOydd [ us yd
(td §70,p°0, 05) . YjtejL 7 Mkt  sMmdzj s
CJYOlsydlstse Ek ydoewlsder = fy 99 jHjded ] 3

NdastEz -~ BJL IsteOdely pz@EEIY @ GaHde ~Ssoajds'S  H(d dz
orwodzj 2O d f f dlsh 1 8 d iz dzse dMistsa d &3
Kie7(td f§78). | tsL d3tsy dzts, stcOdeif dzOdzs ©Oydw [ us
ftosdzdW j tOyde cJfOltsydlstse, dzs € dJj My deh &
Yylsts ftwwdotsHdls ¢ Wistcedz3d tets o Odzd o sdzdz
Blsd3j YO lsmw otej d3j dedetsy Mdedy jdedj ABIltis
[Lambotte L. et al.1997).

100 1~

t d f6. lTyde O dzgtsfls Cter m ¢ smdzj Mests@zitl d
H s dzW orydoehdn Cter m BJ L Is tc © dzfm { dz® tdztiz ®
orydoehdn SCtorfm M btOdhf zOdzsOydd [uws |
i otcj d3W Y Mmdz MkzBlstslsOdz! dets21 Hagidewj Caydid o
ydotslsdz -, H Odzdz" j ftcj HMEOoT] da'tso ptcddsqg
d dals j oo OtQIsIs d MiIsd yj MS d L dz0yd d3" J s ls dzd
Y doe tsisdzr o3, Cslstste” d3 dzj Isptc0@DBziKy ticd@@zply FrOtsiz
[es fEfydtsets COdzesdC O Ctor MOd3 ff shdzy Ml
Ld&ZOyddis ko j dzdydo Odz@zronr.y do O ditsfmils: y dot

136



d) 20 _MH, *
18 - %o

16 -
14 -
12 -
10 -

8 A % *
6 -
4 -
N r—X—-
0
3 cyTox 7 cyTok 10 cyTox
1 R dgi67
03 r
025
02 r
0,15 *
*
0.1 r
O +L
0 1
3cyTok TeyTox 10cyTox

]

t dm7. 3] dzdw dzd § IsStcOdzmt dzOdzelsOydd [ us

ftlosdzdW j cOydH cJfOBydistse ) tcd G J dzJ te
MEelslsOdz dets? tejL 4 Sydd.

. [dbsbduimcd? ddHjth cj§opRYJlsd
574 Oydd o ninis/Oafis] Is tf isd MidS dse ddzn § M (

137



I . RAMGIEMYT Olsydlstse . ilots jtfyd §asmulyd fish
MklsC OR, f tsd teh KIC6BdsjH Oty Kis6Bo ( R dz
14 dzl § MbefEB@LAlsj dz ftsddhjteOoydd 6
fsmdzi MkelsgEQdiddzmsj Lt jlatcOdzit zOdzls O,9% d |
COMsNELO Mjtor j iffstsdBL(@ls[j &z §tesddy j Oy
jujdd Sterfy §smd MkelstkOd ds2 tjL
b sydtsets SOROdCO. [ Odedzr j G toj HilsOo dzj
dzls P O i3t s Ols d Misd ud M¢ d L dzOud B | tsIs dzd
dotslsdzr d©3d, Ctlstster d3 dzi ,p @Az ZzOdzls d tets 9 C
stcOdef dzOdzls Oydw [ uws Ctor MOds ff smdzj M
d dad dzd J ftosdzdW j cOydd cjfObydistse :
56 UOBEYdI8 MiklssS §shd ]!
Mdzso O L dz2Oyd sy ko j dzd yj dzd .

]
]
d
A
d
) [ R

) d

H dZOW HddZOBRdSC O FOKIB7Isj tcdzO® d HdAdzv d dzH j

383 RLIEZYJ dzd j BdctcOydd, HdWW j ted dzyd 1
IstcOdzemy dzO dzls tcts 9 Odzdz” RO dO4s & € @ k& ff to detdasjt | €z
Cter ) fsmdzj MkekskOd ds?2 witjSydd

s smse dzsMmis! [ ds BJectdictse Ols! 9 BB dzC
COC BHdt dqL Sds yijeo'"~ Moats2Mmlse [uws, ¢l
odH CdzjlstsC o Isj tcC@henbdMdeyglfiP0idlr. WY J=izv dgdzj]
Besedr dMMdzj Hs9 Olsj dzj 2, &zOdB tsdzj | i tcd
fes M vyjdzre MmMsdhBzdyydd twjcjdd cOydd f
g dzj L 4 dz€ Iz, Yylsts Mmew L Odzts, ftejyH] oMjcets
[LiJ. etal., 201]L

fdud dryjsfsmdzy bOdf dokEPYd Pdzd o M
ofmin MsC O dMBOHAZjH,s)O.ddWj it d R MklstsC
99 JHJMBY dzj dzd W d3j Ud dg" = & dzjflsdsBBO)e. dyj Jfrds]
d 10 MmMklsts® dzgzlpipfoa@teilz ¥ d © O dzd s | dodzz € 16 @
fzdz ff J Mmd dzj L § dz€ d, GHJ sdzd tOmff sdzOc O
dzd MEh dd @ISk PKH 26 &ty dzts ted.3gas, w)J.H J L

138



1" dzs f sCOL Odets, ybts [ws §Mmdzj IstcOdzm
BJctedetso Ols! o J uJd getedesdgsS Bzt yYJ fips o G o
Mt ftsmMdzy bteOdhMtif zOdzsOydd ExJ B dzOf
tsded dzj y Odzd YO j tdfPBRJts BOGdsdezt j { ud
CdzjssC o Hjudded orwoddzd ydtwiL 7 Mkl
Cdzj sC d tekdfiff ts deCat @ f OAKefidI9e ) . v jtejL 10 i
M lsslsOdz! des?2 tojLj Sydd SCtsdzdyj msets € dzj
ftejH" HEM B MetsSsd3, 3§ ud d" § & dig Hsek dfts Yt
(t d.39J).

sO0Cdd3 sBtOLBR, BIetwwOydd SCdEz® s@&Odr s
dqdzls j dzgmdo dz0 o §f jttdtsH &iyHkz 3 d 7 Mmkls
mMdzd ¥ OdzO M+ . glstsdls tslsd3jIsdls! |, Yylsts dBOMi
IstcOdzmf dzOdzlsdtetso Odzd [ & s, o sMMIsOdzO o dzd 9 O
RMartsHY dL {Itsets, tHWsY]HdzO § &d g das hdid
fus Mz 7 Mklss, odHdds, WwWodwjlf
ftesyd MMO o fjujdd d §omisjqjddsi EdJc
Atsdi3ddze © [ws. [tkzets?2 fHftodyddes?2 kd3j dzt " j c
Bsy jIs BT Is! I8 tefdefideQdflyd totso Odzdzr 7 C dzj Ists¢€

Il fmevwiLd MmQog@rkz’ @iPHupIsec O dzfiff dzO dzls d to
s fEezftsydtsets COdzOIsd ¢ O.

139



PKH26 DAPI PKH26 DAPI
PKH26 DAPI PKH26 DAPI
PKH26 DAPI PKH26 DAPI

tdMB. 3[ dectcOydw o fJ yJ dz Is tc © dzfy f dzO dzls
fef sydesets COdzlsd € O € tets g JifSsuyedz(j [ iz glsdsds@du
B U dREHZG[ ¢ s o Mmjidgj,Lej,dr,j] tsB dz2Otclzy j dad j d
4 uwdided, ¢, J; U tedL 3 Mmkisets ., shazimkzkt
Mz lstslsOdz! detsiRo ,taj,L jEQUdHEzssC T §sihdz) d BB g
COL Odzr ®BYHGCAeAZ 1€, BJctcdtcso Oah dj o
BdCteshMEsfdwy: C6EKHRE] Yidsjoy jHBRAPLOMNd daf J
Mo jyddedj, 1 400.

140



