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d IstraOdzfr]Qtsc{t]’ucftstsz OCIsdo Olstste

S BV fr]JtBIchgdeCﬁtzlselzdchdz

TGFb Is tc G dafite d3d tc O R OfMmlsjiyJdz WOCIstste B § |

TGHR tcj ydflsste L O TGFb

TNF-U Is z dstizjeftsIsd yJ dz W OCIstste Odz?¥ ©

TRAIL TNF-MtectsH j dz Of s Issis®dazH 2 yd e O dzd

VAD Vincristine/Doxorubicin(Adriamycin)/Dexamethasone

VEGF Ml Higalas tsIsj dzj dz OMiIsj y jdz WOCIstste

VEGFR toj Usidfte L © VEGF

VRD Bortezomib/Lenalidomide/Dexamethasone

VTD Bortezomib/Thalidomide/Dexamethasone
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Vo BSH

[ zdzlsd § dzj dzd v 1§ tc B3] gedabififgRsiszO Is s dasdzt Y@z Miso ¢ dets L OF
Zifdf MOISO dzO o1 L sy detsfls L O i dzdes dL dzj Clzo Odzj

ZO BtsdzdzdIlsjy o Isj tcd3d drOsfzdzy tiey  dnls Odzdfty fg tisey ff@c@Pdats L
ded ydzd sy JWJjSilsd s tsindzs sl ddd{dzdsly jtetd foffielstimizdl 1§ sz dgtss H
Elsjydwo Ol fdsyjddjlsts &0 §0oydjdsfeyj Noasa Afd
Bl jtcOfdy wlMisi {90 &"Mist dOLaEoY dHd@EIHEE s ¢S
cdudes (L B dzj ebstdOjdzinm dz € dz@ dzapesdlslif | &y T Ot ff] I snjlsdzd® ,

BOSC Ote-j Y j §lsd o dzd, H Odzj gls tzd dzff) @ dzdzPs fstiidis ifdzyy O O H C
i ®Odkdy] Getoddd dj ssBitHdBshls Sls slkCtdso Odsj
fdolsdyuded ol L d&3tsy elzteffifplish, 0 df &Q ¢ dslzfffipltoOf) fze tfls f-tsls )

hjfke Oh dlsj .
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. JRrRurtovuvtr1r J41dt

1. [ Ekdsd{ di sz gdf dztf gded tsMse J dats
s5jtOf jolsdydd MisttOlsjedd

11. [BPh O HOEOCk,jttdmisds O

fedzlsdf dzj dedWls &djdtsd ([[) 4 n~j BOtdasedydts L
FOOCIsjtedLdteO Mmi L azsegqpilse | esgBipdy ) istzOi § dzC
dzj sts dzO B tsdzj flis(Bi&za,dGurderi @t abkz2002) O dzd ¢ dzj dzd Isj  dzOL
(f1) MjCtejlsdtcOl BtsdetsC izt @O fzfp tizls H dizdzdzts ¥ dizfg b5 G dzdf dig dz
Csflsded koteiYHOddW, ~dffJtéOdydi i3d Keneayiasdte j Yy dzO
Prince 2006) [ zdzlsdf dzj dedWIls i3dJ dzsdz 4 MtcOo dzdlsj dzdets g
i MisOo dzbo @ UisUs Mz yOdilsy dO L dzsC Oy Mlse j ded dzj ts
Mz yodlsj dO L dztsC Oyj fParkingAfay déspls200R)0 U d df tsib 1 t3ygj Aistis
Yyod [f ol LddCo0 Bl jotsds ygqwlso dO 4 tcj i3Odzd ¢ dzj
CGOmsYy Olsdw M dzj dL W fndzj dathoclonadt@apyndgatimyisof undéGronied
significance), Csilsts L Ofmv ¢ Oc¢ Cdddes® Fdflel tolO fn 8zO
Thernea et al. 20068) 1 OMjc O [[ 4 dgddLdzj ydds L OB dzv 9 Odzj
Yd HtesHi dydlsj dzdesflslsO d ftsHtsBted COYJMlsetslsts daC
CsHBSLBO O "ndBdtslsjtcOfdw ) Oolstsdztsy dzO Istc O dzftf dzO dzls
(dumus), BOsEbE O MisOdzH Otcls o dzj yj dedj sts dzO
My Mmisdedei Mtcj HdzO  toj 3 d gHarpusdy|Morsds et@l. 20G5H d dzd
Mihelic, Kaufman et al. 2007) 1 f tsfjdzj H dzts o tol dzj L de® G Pls jif dsdierfs d b fi
Mol teL Odzd M dL wmdew 9 Odzj dzO Bsdzj ¢ Zdzv e dzOIsO B d 5 dz
dL Cdzt ydlsj dzdzOls© 9 Oy detsfls dzO o L O dddgssiHi j R dpdsle @ J dRdS te
Mcj HO C Ot WOCItste, Ct2kt MisdBzdzdtcO fftstsdd¥ j tcO
sjLd EMfjnd sy diO SOkt shdse ® Oh@ @i sk @s
CodeC toj Isded d3dh § dzd .
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L] dlsj Oz tzdzds g if ®zip dz d3d § ozts

1.2. 1desdscdy d §OossWdLdsdsedY dzO

[djdsdkddlsj SdjkSd Mj ~OwLOCkjtdL Ol f dadMe ¢
o d g d3ts ls dakstsL IS EHEPISOS M OMO dd i sydlsd, JesdL q
@Ol do dzd™ vy j dzlsi to(Pidzen, Gadfiegietjad20@7) L j &z

12 1. 1 idailsdyudz® RO©OClkjtedmlsds o

[ J i jdzdets L OBtsdzvw o Odzj. [Bhts wWodzj dzdJ tsB O,
JHddz tsIs ¢ jdgdlilsj LDO CONDL, GONER[JCLNDB (Zhols Bdflogie et al.
2009 )¢ dzz yOdilsy dz20 [ [ dBBEeO HO Mj WOLHJjdYVIS dzO H9
HOOdzdIsj B2 dzd ~ tcttSupEdiadgdadrt eak 98Py d d

e ndf jtoHdf dzsdH j detfftefd ([aprcfsf BtetsWils dz0 R tetsdfBEsL tsd3¢
COtr @BOCIsjtedzO j btedLsBIWISO 5 tslsdit8h§,dzdj dzO
7., 9., 11., 15., 19. d 21);

e dz dfjteHdf dzsdH ] dziSBr O OMP[ M YyOdIsy M- ~df SH
HBdlf dzsdH jdz ddzd IsjIstcOf dztsdH jdz S Otedsisd{f .

Il sBhdw MdzEyo2B &P § Ff dz®Ols d® f o6 L Bls - fjdzE p OB
Is i dz@Snfadja, Bastard et al. 2001)

lted [ d MGUS vyjifmsts mMj dOBdz® HO9 Ol M § ydWw d yc
cOhd didzdetse dzsB 2 dzd deso dIsj dzsCEMmd. 1 OtedyOls Mmji
EMisOdztso v 9 Ol Otlzbizff s 9 ORd dzO BBdz MislIsO. wd@RBv"ISO My
ftod ftoj dgf dztzQo Bd O Isj - EOHOBFteFE O gfC d s tcod Mts
fjtedBzlsOydYwY o L O(Ritzaay Gudierivet alygotZs ivtiils Odztse j dets j, U
dzd G j dzd BBHCOAsISs WHzQ  sdzdzed § Otelsdz! sted dzO G j deded W dz
detse dzsB zdzddzgdlsj (14q9q32), SOkt © 40% sl Mdazzyodl
JHddz BIs fdzj H dzdNEVISETYQj Ists BGdjSAAEEGFRQAIHAS) 4dp(2) 6CND3 o

6p21; (3)CCND1o 11q13; (4)c-MAFe 16 q2 BAFBd P2BJ11. RLBj ddlsj
Coydd MO ~o&PYJ c@dTodpPdO7) 1 tto OO I Iswan |
Zsh O ftesecdsL O 2% s i @Oy lcdilsdisj . [-H z@et fmtcC
tedwWisjdz nsH fted t(1120% 48ls fidezed@afddgrintgj2006) 1 5
steOdemdzsC Oyddisy t(14;16)(9g32.3;9q23) d ¢ (14;
ftcj HMd MARO dazd dz0 MAFB. -t tis s B dsdfd3d ig@ yS d fd
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utc 0o dzdiBiitdzdes ) dzj ez® Odzso d o1 L By desflsd L O W Ot BOC 5dsc d
Bz dzlsdf dzj dzed ¥ d3d J dzts o3

&ZO [[ d Mmihts MO Mmei @onerd2f07)n ldusd® Ols W e shig jdztBdz@B dz¥ H
iSMmftejmdw dzg© ydSdzddz D2 d ddesjcetedds b7, Htseadh,
Ci s CBigb tety dzOISO MistetsBO d § so d-j fzee@® s §f tkisdelz P s J
WOCIstste (VEGF). stfisdzdisy Ekotcj yHOddw -tff jterdS ds,OL
Csjlsts Bjteciedztcr Odzs M fsdedy J dzOIs O Jj €Mt te-j Mdw  d
i s dzls d dz.

X
CCND2 XII -

o HXJ(| 16vss"
MMSET
FGFR3

CCND2 - MAF
Apym
CCND1
CCND3
CCND1
CCND1+CCND2

CCND2

Adaly jdagilsdydzO S d&zOMdW S Oydw dz0 [ [ d { teq
ftod H dzj dedj dzO sEFenpn2GAd)s j [ W BB WBHARA[dE | te d § «
1 Mridgjntf jteHdf dzsd H | dz.

4 dztsh O f tefipwiddisy @dzdn©Od Mdzj HdzdIsj olststedydzd (HESH I
sOydd: HEf dZd2Bydw middls Mg tGRdd H &GO s R sliEsL d 6 5is dzC
ZO Micecdg dzgs© 13q9ql14, o € #klyts | M tcdRBBAPTdRIGIL3dzad O dzd
ddzd uf flsts Hj dzj defwzO0dzQ Myb@RO nlcs@BZsL SRZO ( pl-3); HE
slIsMYC tOL dzdydzed bteOdemdzsC Oydd, d dG tcfmd dlzjdy Jrte.dz
169112 d Mmi slses . 0Odzj dgdz® tc|j @) dsERAPY dz@ Jolddr @zl d v dzO
17p1312 d Mmi tslse . CEBiddzdats . ;L HQEEdizieY Vdz@lzO 1KRASH d3kz Is © 4y d
NRAS(Kenealy, Prince et al. 2006; Tonon 2007)
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L] dlsj Oz tzdzds g if ®zip dz d3d § ozts

12.2. lLOddsHj2Msadw djyHE s kdds
BJCtosficj HO

[P] ® CtOw dO XI X 9d0© ATdpBlbhL Ba@et Offfigj egizOC
tcjH CWiss BWMistslsts dz0O ttOLoadlsdj dz0 d3j sOMRIsOL d
dzdlsj CdzjlsSd (AfpjBjlso) f dzsC OdzdzOlsO di3d Ctetsftcj H
SO0 dz2O0 HOHjdz oadH Isi COdelsp HsH WiszdW Q@ tcOQ d iy P dzd
CdzjIs€d, Istbg BasO Isjdztsd Isfits H O t(Rage®i8®).0 O)sO Hi3 | dzeOETE IOdz ]
mMdzj Ho OdzdwY HtejL HoMmdzj HdzSIsts HiMdlsddziIsdj -fs5¢ 0L C
sted tcON oL Od di3ts H 03 1§ ldcasdiutgi@lelsNicMWittiricet al. 2007)
stslakiss | YydzO O BSCtetsMmtej HO o Cdz¢ ya © hdtes¢ M j ¢
CoBf sdzj delsd, SCdlts ftsodzdweOls ftsojHiddjlsts dzO |
dLol dgSdzj Isi ydedw dBOItcdSm (WdBtetsdzj § Isd dz, CsdzOG J
CdzjsSCd o BOBGdydd mdWjte] dydOoyder  Jysde tsBdzg bs §
(s s, BMSCs) ; J dzgH tsls j dzdzd Is j ¢ dzj Is € (Mitsiadessinls j 5B Oz
McMillin et al. 2007)

dsfs MO Rjbjttsej dzdzO (s k2dzOydvw ls & L-J dzn d d3ck
o 0Ohd WdBtesBdZOMIsd. wdBYWISO Mj, yYyd THSCtjtfFwl yJ
OydwisO dz0 destedzOdzdzd s -~ J dfMitsiElgsls ciiitlan et &) IR@0B dzts o ¢
10 tOLdZdSC O s dsteddOdzdzdIlsy ~Jd B tslsduyded € dzj Is€c
@O dsfs (ydqbsCdded, tOMmlsjyded WOCIktsted, OHA LT
EMCstcwo Odzgj dz0 ftesdzdW jteOydqwisO d ftdHisBdFoOdzj d
Is s Is d pdidi3 (fkitfiades, Mitsiades et al. 2004) 1902y dzd Isj W OCIstted tslis
dsfs MO ddzB (ILbdrj of QB - j L d 5 dzdz044.QL-6d3tfpig S filp jdEOs jI ISOfAIM
dsfs, ¢BEOLB MO o CwdsOCIs M [1 dedddj Cheds IsfLudetsly |
WOCIlstste Oy O M dimswids) dzj dz e OMis jB)j daf didd ¢ s s Bdzfif WV EEESH:
tcOMisj x4 dz ¥ OS¢ Is Rawlirgg, Bdler etTalGE04) Molina and Adjei 2Q06) [ 1}
sBOYjy M hs BseOls HO fHftodHtse dwas Mgt tofyamagtsf)ls lsi£) o
IL-6 d tjyiflsed &z MO { e dee ldy)y didic sBdtaldjtee i
Misd Bz dzd e © M $6tc jyyadjviLls GO Cds@f-alfLic @ dzf s ez@h AF Odzj dzO
20 OHn j L ddzdzd -d3tstog - bfdddV-1d VPAM-1  fted wsf s- d § dzH
df Isj € d®jakz§, Gorrieri et al. 2007 YEGF, MIR1 U d-1®I Mi h s M) ftotsdL ¢
d tIs [1, dHjedtner, Stgndalset al. 2006; Kenealy and Prince 2006V E G+ fisd
BEzdtc© Odedtsejdzi L OO, fsdkdWjttOydqwlso -&g® [1 (d
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LI ydzOls0 BCtetsMmtc] HO.  tezed WwdgsLIS tsuagQ ls Of tadsfdCL oty fiyts
ddzhzdzd dzsf sOgB fzgf y e ¥ CC)lstsdfe flictfd LGF] 4 H OdzdlevGsd sIs T
tcOMmisj 3 Jdz WOL)ssteu Il ISPRBEzZAEZdJtcOIls ftesdzd¥ jteOydWwIsO
odh Oo 0Ol IswadzOISO dzj COtefmise j 2O tj L dMmilsj dzlsdetsmls !
HJ C MOdsil 420 iz g dztc © dz@Xe@ktilysathdsPEnce 2006)

) sHisB dgs 20 w-@BE Bl Utblis dafsdzH sils j dzdzd Cdzj IsSd Myl 0

tOydwiso dz6 [ 1, C-ofng] sgesPL MECHBG | Wz@d yj Miso BIss
WdBtetsB d&zOMisj dz tOMmMIsiyjdz WOSCIkste (bFGF) d rdt
(Mitsiades, McMillin et al. 2007) (Mo jdz s O JjdzH SIS dzdzdIsy S adzd s
ydte$ zdzd tc Ot @ar, GBiéhberg et al. 2005pDF1 | Gfdeseo dzgdw s [ J d3tsC
Cs2bts dqdzHEzydteO IsteOdzlmj dzH SIsj dzdzOIs O Bt Oydw dzO
(Aggarwal, Ghobrial et al. 2006) [ 1 JjJSMitc] MOkl , tc jCysi2ldssts tdn jL Gs LA
COkts CXCR4. uwol-bLhO@RXERAIBZOPSEPF O O OHA fL (tsdzdzC
sjetedad VLA 8] fls s sl WOd &ssH | Uhbe Y LB oML nd
tcOdz tsIs jJdzHBBIsj dzdzd sy CdzjlsCd, BMdekteweo O OHAJjLJW
Co0OdzgjIss dd3 9 SCSwMmlsdedy dBsLI €. vOd sj MJ Mol teL o
Uby. vt 0 M BzZfCO] sdEtf Qls HOOE GF Ol | this Mo sw  fisH
MsdBzdzdtcO® fotsddW jteOydWwIls O -6dzOH g fdizHdidsd) Idjdaddisy) G Cdig) d:
dzO dzdzd v  §L/ICKCR&(Bdgarwal, Ghobrial et al. 2006; Mitsiades, McMillin et al.
2007). wl hts SOCO o [1 Mj "sodg¢OdOJuzdoigktsls tzOdzip R
WOCIsts&BNF M dqdzHkzydtwO tjLdmisj dzlsdesmils €1 d&3 € tsdzo
rtezed WOCltsted, Ctdlsts MsdBzdzdtcOls BdettOydvIsO
L dzOy g dzd jOda" ® Odzf Higming( s ¢ tsflsdzdw L i ¢ O VIE GF,
IGF-1 (Mitsiades, McMillin et al. 2007) 1 OMS tstets BW R O wslsCtedilsd d =~ J
TAC, Mig d I P10, MmjStejlsdqteOdzed G toj HJ dgdzets- tsls B
cOCIsOdzlsd MJj Mol toL o @imarfpl, @hohyigl #tlal2@0B) CX CR 3

rtczcd o Oy dzd OKEfadd tdsdzdf tsagts dejs dztsisid © Md@AO CPU 4 s
VLA-5, LFA-1, NCAM (CD56), ICAM1 (CD54) ,-1 M @&Dl8O41 ( MP ¢
(Mitsiades, McMillin et al. 2007)

AdlsCddedlsy d twOmlsjydedlsy WOSCIktsted, MJCicjlsdicO
e L | ydzOls O BISCtesMicj HO, O Mihs d ftej Cdwis ¢ sdal
sj &0 dLoi dfS dzj Isi ydedw BOItedtm MmMisdBzdzdtcOls tcj H
Md ¢ dzOdzdzd [H1 (W& oHORB o] Htotskzyjded MO jWiCIldlsy
{1 Isd h-3B/AR/INTOR/p70S6K, IKKU/ BB, Ras/ Raf/ MAPK d JAK/ ST
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(Mitsiades, McMillin et al. 2007)PF3 K/ Akt / mTOR/ p70S6K disy 4 HO My
s, yYytjLr JAK/ STAT d Ras/ Ra3K/I MAPRPK.o tsh Yls diasd tdf Gsoz,
dzO0 J ¢y to] ff O sk GOz @N Iststed -2()dz0O fQalzls dFAYI Y- Isdfs Iscdfl yAd]
dded tsls Mmj d3j 2dish s ldhflzBEIsf e jdz ss9 O M Wiy
sdo qtcOls dav B s d i ezt © (Mitdfaldes, qMisthdes et al. 2004) s j L d J W € Is
My smMtseBMiso Olsdzy Oz@ tc§ ezff ®BC gI®] Bls Of B IssL O,- COCISE
dzO0 tej L d fr(lkeheddlg aats Ryilsce 2006) & 3V SO -;HPy dzdils § dz@@ Iss € d dzd
GJdzi L OO dO J-LI.GFOj | BBscOIs HO OSIsdodtOls o fMmdys o
fi IsdhO. c®PesldBd 20 tj-4(GFERELOL OO HEP Isj dzZsd3j cOL d
L 5dB3dz0Is Gets BB Is d dnj dzid B d dzd L teu] Is[tsIC o Cact6R) (, etz lded d3ld did te
fesHESYydwisO dzO ¢ tots Odze d s @Mitstzdizg, MaMiflis & &l.ARd) ¢ Ols s V
sdedzOdzdzdIsy i sdh © Ras/ Raf/ MAPK d Pl 3K/ Akt
Yt L bteOdzMS toed §f yepBdzdz s cOBUsIs tStelizj NS OlIs O dzj 4 d L dzt
O MmMisddsa@d,) MESCo)iMstedOdz 9 dzf OCIsdo dzO W stcdzO ¢
d dzn d B d Is@(Eoner| BlaBius et al. 2006) & d ¢ dzZ0dzd Isj L O -a@S Isid]j 82 ridsO dzj
90 yYtejL SCddzOL dzedw CtBfdzj €y | KK, Ct2kt WthWist
MisGa ©® tBJ CIs dzO kB d¢< o dlsd dzd deff st®lsizj O HeddsiBifpdd) tc OL G te
Chauhanetal. 2002) vts9 O LotV o O IsEBdhdEYyEisGdz] 1O &C
ST Hibt 2 fmj Mol oL f @ Midd] i sHOIY daiietbfdizd p1 § esd3
Yd dzdedlsjy cided d IOC O Snisdftidpdrd.tc Ou tisjvHh dd®DO fis® O dzn
(dzOf8) , | Ej BsCddzd, OHnA J L €ltsdfdedtlOREMEzIE § & z2dz© 16 816 & M
si ydzedw yd<¢i dz, ddzm dB d-BBeXL ,dzOX IOARY d tss-WisPi f Br ) ,
fdesets I IsjLd f(tetslsy dded H tEifls IsddzddsR) . didfiss di CQlErxfoddoded
B J dzsdzdzd Is j -oBdzjjls Cds ddAisdIskzlsdo dzets OCIsde j dz. uvtL
Motcl mOCIsdo @ADL DO JdZK2) o [1. | tted3Odzdes CK2
zdBWsydlsdlsy d ftcjHdLoadGo0O tOLGECKGOYHOMZ] st &iz.
lLOddsH j 2 Miso digzs tgdzdi3ls } H & dzgzezcd | qdzO s BIls dgtf € totsmtc | +
cOLWwe O d dO ¢ &§figiodg®ls @ o iPls tokXL ldciztd o O dzj dzO- € sMlis dz
dzd Ctflsded ftetsdzj dzd) yYtejL dzOtkzh O Odzgj dzO B OdzO dzf
OCIsdodteOdzj ss dAPiazamGurisiCetz® PAOY Is@jH - j L dW IO dzO do3d J
CdzjIs€d CidasL ¢ mfidsidgty W dBtotsB dzOfisd d dzH & Wpdnts€) BIE ts iy dzg
ZzOBE sdo dtcON d W O4 B t546,JWCSK bRSF, IMIPL U, -IVA P -11 GF
TNF-U(Chng, Lau et al. 2005; Yaccoby, Wezeman et al. 2006; Lentzsch, Ehrlich et al. 2007)
sdJLd WOCIlststed  tso @ CGRANSK LM j(Sda]jcyfdmmls & de Glg sytg f dz@s tol
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L] dlsj Oz tzdzds g if ®zip dz d3d § ozts

aB) b MO0 dO s {ysiades, MEMills ¢gtlsall 2097) eRANMKL MmJ
Mol oL o ©® M RAMNK Is((te JOUpjtfids) OO NN tc j MdtcOdz dzO f 5o
zgHdzd sy ftetscjdedlststed d Msd@zzdzdtc® HIWJ te-J dzyd Oy
mMeedzd HO toj L SteB d tc GHjerters Sjdndatekas 2006) "RIAMNKoLs © 1 L H j 2 |
90 d 9 wrkztsCwpd] COBIE] Jder B JtcO Of sf stsL OISO
BsHe 3. [Msijtsfttslsjecjteddd Is (OPG) o HiplsOo dzv
COts SOCTI 8 dderndBdtcO Mol tocL 9 Odzj sts dzO RANKL fp |
(Lacey, Timmsetal.1998) ¢ CIsd o desmisls© d&zO MmMisj 8¢ dzOMIsdIlsy L O
Ctsdeyd delsteOyqddls g dz0 R-ANis ¢ GJs © OFAnds. s 2 detisi Is dz0O
RANKL/ OPG ffted [[ Mmj Hi dyd dzgj MOBs dzO0 ddzlsj dzL ¢
fsdzd ) O Odzj WO EOdPZOBGB. [1 HtsMisdecOls Issoa O €C
OPG vytejL -INddBREDEY , dJqdlsjtedzOdzdL JtcOls et d a6t
Hiczde O ddzm dB dtcOls fmd dzls | L(Mertoa) Stahéalet ab. 2086)ls | sB dzOMIs d

MP-1U Bsyj HO MdBzdzdted tMmisj st dzomssej djL OO
Mol Lo ©®2Cd My vl M tjydflstcdlsj CCRX d CCF
Ol IsjLd tjyjflststed-1d) fipo ilswine Qfdigjolsfid Og@® MIHFE j L d o
Bd J zsdzdzd s QWUIBEftcO© Mde dzOdzded 1 sdh O, EMEtew o
f OLo O d tsKCh@ tOhatfelsak 2001; Oba, Lee et al. 2005; Lentzsch, Ehrlich et al.

2007)

l ©O0dzdzOIsO WOLO dzO0 [ [ d fHtedes MGUS MiMh{ dzizdd Kz@ d
fsodh jdzO OCIsdo desfmls dzO@ BMisj sB &ZOMIsdIlsj. u §tosacH
94 U dai BSOS HO SR jdhdtcOls ftsedh j zOO OCIs
sMmis j tsdzd Is d {YdadanddBgrendodi 2006) [ Mo jdz sts9a O [1 v dd
¥WjeOydqwisO d HgWJjtej dzydOydqwisO dz0 filsj tsB zOMIsdIsj
VLA-4 dz20 ftsoi torn dztsMmisid O daR0O ffislo | fig n MABAMISO dzO- ftcj H N
sj sBdzOMIsdIlsy Mj tTolsdmMi O OCIsdls tHas MR UIsOx 2z | WAL DIsAS) ¢
LO HdWjtejdydOoydwisO (GiusaniLOollp etdl. 280H)ls j[tdsB daAZIEd® Mis to |
sCdzs 1/ 3 s Mdzeyodlsjy dzO© [ { d3d § dzsdzdzd Is§ € dzj
(DKK1). DKKEBt di@zniddedzOdzdzdw 1 Is d20m lsodlCits f de@s
Whnt (Tian, Zhanetal. 2003) v ts?2 Mmj Mei eL o ® M LRP5 d LRP6 (
fsmdzj Ho O tsIs WA dZOISO ddzlsj tedzOdzd L OG iy Is¢f ydeO O dz¥ ¢
91 ton ddeimdnd Berenson 2006) 1 5 IstsL d dzOyddz Mmi dztishisisiO dagbd3(
Runx2. wawntHdd JWJjSIlsd ol tenlz Mdc dzOd2dzd ¢ f2 ldss  dpd
s ity d HO My MiCtjsdz@ad St eyl RSB b dy tsi
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[ [ (Tian, Zhan et al. 2003; Oshima, Abe et al. 2005; Mitsiades, McMillin et al. 2003)
d -"TLJd3O ftsedhjded dzdo © fted L dzOydlsj dzj dz-f tetsyg d
COl tsMmisj tsB diefmdsdh,Efriitd] at & 120D7)

Add3.[fMlisjsddlsdydd Ctflsdd d&iLdd (Munker2ei).d O

]l CcO2dz0 MABBJIsC O tOL telz" OafOfdz]fipits O W asps@zOAs@DIs B
sMmisj s jddy, WtsCOdkdd ddlsdydd djiLrdd, f§OBtzdascedyy
ydJj 3dv d B tsdfehfandBerfersdnl2@p® j[ CSsdzs 70% tsls §-O0ydJ dzls
dzz yO©o Ols dzdilsduyded dzj L dd, O Bhj 20% MistcOH Ol sl
(Kyle, Gertzetal. 2003) 1 ted tjLtsteBYdwWwilsO dO CtMmlsdzOlO Isi €
HOOIs h JdddlisOmisj ydzd W OCIstsei-1 Udat B kfIMis,B ¢ ts5q
| GF d-UTNEBHHI t6 Ol Y dL dzgj M sftss detsis IsPls Is @ tedz@zd W
[1. vOCO 9l LddSC90O JjHqd syjdz Cttie s ¢t
(Mitsiades, McMillin et al. 2007)

] ®eBh jddj B3] HO Mi SO3Jj, i Bdodscdyds!
fyj sOded j sts deO® Isjrdedlsy 6jdzajlsdyded ftetsdsj ded o
Csflakise | ydzOkO &JCtesMtej HO. | jdailsdudedlsj § etsdj dz
RO o L QdisoHdjY Is O fipjseigtishy | § dz0 0 &S tesmicj HO d Wiz dS
dzj H T l{Mitdiades, Mdillin et al. 2007) | Of ted d3j 6, Mo IMAFC BT §J fidw
fl t(14;16) fcodhOo0 jCMitwjmMdwisO dO ddidsj cted dz
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# s [ Hurt, Wiestneretal. 2004) [1 M "dfjtwHdf dasdHjd COttdtlsd
sls KdafsL | YydzOls O BJStesMicj HO, L O Cwwists Mji- ftejHY
AnO0dzdL ] &3 qdzHEYydteO® jSC¢MfteimMdwisO dO ydSdzdd D1 o
StcOdemMdzs C OQd € PBO® L BerlsmgeldKahef &l. RAP5E

12. 3. 10Ot jdzagjL O dzO Htockzced EMmdztsy dzj ddw 1

lted SECBdzs 25% tls fOydididsdlsy fyp [f o LdzdSCo0

fteduddzO LO ko ® | kotjyHOdjls &0 kkzekddls] I
WddzstcdteOls 3 cfpdzd sz MdzjH Ct5jlsts dsc@dse andd fj ¢
Rosinol 2007) R @3z dese dzsB Zdzd dzdlsj dBSE Ol HO M BlsdzOEOIs
tctzdlsj, fHtojHdLodGCo02Cd dzj WtetsL jJdz Mddzn tetsdz. vy Ofy
CizsB odAd datsj ed 6 d BSEOIs HO EkotejHWIs 3] ddafts@dzdsdds j

Blzdzded CdzjIsCd, HBOjJYHO2Cd HB tOLoadldj dzO Mmd da
LOGEZBO dzO Gcdzt Ss5LO d OBJdesSdMmd dzdded, GCOGIsts d
MtsB dzsMis dzO(Ma, lLagyeet a].RBOF) [ s 2O Odzgd W IsO dzO0 OB3q dztsd H
~dfjtlztedCj BdWIsO, fsolkOtewh disjy fmj dda¥jSydd d d
BsEOls HO Htsftedd MO L O tcdSengdl|LgiginskiaDal. 2008) tc j y dzts
1 Osd Mlso Odzj ss dz0 deste RBOdzdzd v ¢ i@ d& jdsisa ff £ LGAds @
teOL dzd yded Iskdststedzed W OCItsted otsHd H s -160 LfotldsddinSists
fesdzd¥ jttoydwis0 dO = j &t ghggafvaldghishjial 6 Blo280B)s o C
[ s dzded Is j dzdzd W OC Iststed, otHjMhd HB tOLadlkd,j dzO
esftsjlsdds, Bl Btej YdzO -dfjdzdts fiphs QU IsyjdChiflsd, v , = Cdifitds s
Is O d3dqgle dB W tsdzd § o Blade dufg Rozufiaz®07) | L O dWd B Mts- 6ls

Bddad sy Moews2Mlsea © d SCodzdyd Msotlts dzO § OO tosls j «
Isjlsj dz Mmd dayjtchiplelds (dEOROIs s §f OO tetslsjdda Is j - gM, |
sts dzO0 f OtcOftetslsj JdzO ) btesdiBtsydlsdlsjy d f dew Cts(d
vV, VII d VIITI) dBsyj HO HBSo jH] HEts dzOteizh j dad W
gLdzded o toj L kzdzls Ols-nde@H E@dzand lda@i8on 20P8) [ R s

lted [f fwtsdLotHMmlsoalsts dz2O0 destedzOdzdzd Odzls d Is j§ dzO
(st dzOtezh 0o O M) JBzddz0sO tj 0Cydw, sitejdits f
(Fauci and Harrison 2008MIP-1 b f slsdmM¢ O HdW jtoj dzydOydwis O dzO
dzd di3W 5y (Podrisgl, Ghobrial et al. 2006) | Otclkzh O OIs M d WEdS yddl
sdlsy d ¢ tsdgfedMEBGH fE@FhsIlsd ME Ols fls  dfEE ddzfj ts@ df jlslgi s tscs
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MistcOdz® dz0 H j dzQeafhs Rifhiejet ab 20105 A YS s lsS0 O otH |

420 d Bz dzgled sfls Ols) ydatsfyls d PG jldfisidso Qfhdej eddgisidgdSdy ddd
W tc d (Falci and Harson 2008)

13. uwlOHdLOd &0 dzdsdy dj ddy &dj dt

10 MOHdEOdzy d20 [ hdsSts fj JLitd. o0 MmdMk

fteiL 1975 6. 1 dgiv MO tOLcteOddyjdd 3 MlsOHdW
ZO CtMmisdes kZotejyHOdzd d MmJ oz dizdaf Isf O tdzf tp PGrieiOd BQ d3
and Salmon 1975) 1 tedsiy &GHddzd dz20O mm 9 j-9 Ofdged i) lsO &Sk §
sftei HJdZVh fHtotscdatsL Ols O dzO f3f ¢ t6 5 ¢ dztf o\ EBEtaitlizO Sy j to Iz
Durie et al. 1983; Durie, Stogkovack et al. 1990) ;,MbJ ddzsets yYykoe milse dlsJ dzj
LO BI Btoj Wi®Is O \WaARSstets By Htoj HAzsy j d2O f tesMmis O [
HdtcOdzj dzOI Ifnft e(rin®a3 i onal Staging Syst gum)d, tsMd
O dzB k& dfgreipP, San Miguel et al. 2005)

. dtcJ HAd2ZO 6]
dlsOHd2?2 |[stedlilsjtedd (d3fr]4 1)
I SBM < 3,5 mg/ |, MmMjtwlkz(62
SBM < 3,5 mg/ Il , Mmjtelzq
I q czd 44

3,5 mgMl<O5SH mg/ |,
o slsts dzO Odzs k& i3d dzO

1l seM O 5,5 mg/ | 29

Ctcj OCIsd o ded ¥zs ( CRBpdplsd st §f Mddzi Is MO Mkttse Ols dzd
zO 6l Ld Mi s BsEeOl HO M dqLitdLo Ol L O f-tescdastL
Is J . gl h iMoo ©O MdMlsj BO L O MIsOHJOdzy dO [ [,
SEM, Mmistjn ¢wissd fd e aOHadui@etss RO § 86/ | ;
ftej HdzO ftoixdowj Befted B saEp M MPO dotztmgs tets Mt H
Nydewjdsils 27 didffiitw®)0; CECREPS & s/ | ;  Mtej HdzO f te
d3d M J(Be@ille, Boccadoro et al. 1992) v misOdztse j dzs j, ylY(CDEgB) tslsts dz
fpl hts § dej L Oo didds YSeittet; Bendpisef al 20f0) B3O ¢ j t6
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wlsjfjddsO dz0 CsMisdes kotjyHOd St dded f &O

mMsCL df dtcd Hig[(flzla@ids(@z ofn ilztc 2 dztizdRANK], @& dEO d B &Y tetsis |
L ‘© (Fonseca and San Miguel 2007)

14 sdOMdujMS O S"ddkdels]Ofdw &O &k d

lted Stz 10% tsls § Oydjdesdlsiy Btsdzj MislsO- f tetsa te g
tcl Yo O f teslOd dtyflsifrfdstistgde O dv¥ JHO O CBGOIts ¢ sdzyJ dzlst
odhd 50 g/l ddzd L Of sydzOIls H QFaugijandtsi@send608)ls € s
[BdCdetse jdzs ddzHEZC ydtsdzdetslsts dzj yd dedd Mmd fHteso j Y HC
Ocjdzs (Mel phal an, Chlorambucil dd&d Cycl ophos
ltejHisydso M ddasj tedsdls ] dilsjomtsladty i fumigdS | Crizdienjdse) §  d
Hded . dzi CHBO % Bls BBdzdedIlsj dzj SEZo Oded M dBsdetslsj tcOf W
sdyded) MdzjH tOL dzd yded sHsi dizv € sifzf tsd H34 MG ls O B jsd3jj H «
9 Qtewh dlsj dzO® dzj yjdedjlsts §Oydjdesd (At i tsdeH § dzls d
sBdzj C YyOo @bizgl s zOo B BsMIsdlsj, ~dfjtwéOdzydi BgwilsO d
eWHSCBE f tsdzzyOs Ols yBWOAE Yy dzb. O\s@zyfjsiEedc Oyd v s O dzO
dzj sBrsHd®B] tls 4 Hts 6 MjHBIyYyd. 1 Mzeyodlj, ¢
dzd )y jdzdj sy j OO fg) j dz®B ¢z% o Ols O (FpjciagifHa@sonzO dzj 1
2008)

¢S5 dzj uddedjlstizdE QRGEE e @ 5 (1 mu), tj BdMdd *h
sls Btsdzdzdlsj. RLYtsdZLO9 Ol Mmj SsdBBddZOydd ks ydg¢ dz
Befisdd, HBSMezdydd d ¢ tugjshflsts ey fotsdH o O dzd Is jcz
VAD (Vincristine/DoxorubicirfAdriamycin/Dexa met hasone)-adhs§ @FEOd yf figls
sO dO wjdidmddlsy s 1 mu, LOMJGcO dzgfj J -HBS5¢60LO
~d i3d Wflsjudsd ([ myu)  fts slsdsh jdadj f(Rajkomdroand dstsfls Is
Palumbo 2007) 1 muv fj ftojftstcl ya O fted tojL dMmlsj dzlsdad dac
dzj d2O0 tjyduHde. VAD fj ftwjiftstel ys® COIts ddzHizC y
stsoe© hj BI HOI fBHAESY]jd] &0 -ddgme®, &3d PslstsC Mg y
MtcOo dzj dad j M PdiES teffidds/ T®IOF yds j( Kyl e and Raj k-umar 2
tcOCIsj BarMls@tzjuysB - sH  BI3sMis ls yj delstcOdzj dz o j detsL j dz
edms¢ s dJdvj Sydd d Istpge sisté el d pdpsidpls) dzgzdd Vo |
(Rajkumar and Palumbo 2007) 1 tcd Iss9 O tosdzWIsO dzO o d dzb ted Mis d dz
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Mrnd &30 | daDdstg dRF U sduydzdvwils jWJiCls My HI dyd thdase
HO Mj d®BO fteiHodH, i ftedmi Msodilsts dzO- Ctstelsd !
GWo O ©OLodIsd]jlstsls @O0 sdytsy s @ sy O fddzjfj LO ko
RO olststedydedlsj WttOClskzted, Ctdlsts HteOMmIsdydets fydzad
NdotslsO dO fOoydjdasdisy m [f. ¢St MdiH 1 muv My

Melphalane i & o dMsSd HGSLdjHOBDEREs cbtcBWwRY BMGFHLOYd Y
Motsdzscod CdzjlsSd s fijtedW jtedzO Ctel 9, dBYJ HO

fOydd delsdlsg . ]l sHtsBdets dzj yjdedjy tBOYJ J Mol teL Od
Is tc © dzf f dzO dzls O y d(FdadtandHarr3ar®068) dzdzO

1 fteddeydty fJtotsHl dzydlsy dzdesmisls© dzO dzj yd ded J Ists
csotste. Jltjftstel yoO Mj Mfduodzlss @ Mmdzi H 1§ sfylsc
tdydHdoadlsj dzOfMmisi 90Ol ¢ s CtcOY dzO i tco OISO G tsH
LO toj Yy Hd®SC Cyo Odzy dz0O H OO tetslsj ddzO i 50% sis

loo sstodetslsts dzj yjdedd dBsyj HO ftsMmisdeded olBtc® to] ¢
Mdzj Ho O O o] BIH OSSO vo fyjj dff e Hi dzy O Odzj - dBO toj ¢
st Mj ftodzOPOOfIckiBOKfw. RBO HOdzdzed, Yj G HHI
MOt dz0  jtestcOdzj dz ftejHdzedL sdz (50 mg ftejL HJ dz
Msls® dO toj BdMdwIsO d fsodhOo0O fHftoixdowjegsMmisls O
sdlsd, Ctdlsts MO {Iitedy difuditse ticdp@ W Ancfopiis@izdfjeci§ ta1 @Y M to ]
owjdssmls ftsH jJHABBO etsHddzO. 1twd SOCdeaO §fOydJ dzlsd
odMmMsSd HBLd, ftwddtsyjdd MOdmsMmisswIsj dds ddozd Ef
f Odzd Olsd o dzts dzj yd ded j .

15 st Odhmy dzO dzls Oty 18 d de®rd - fi) lstss dztso

polbtsdzsy dzOISO ISt Odzf ZOdzZls OyYydw dzO = j BwBsy 55 Isd ydzd
sdes dzj yjdedj dz© [ [ { tcPaniligugldyd ddisteos J0EOH [ 6dBs GastyHj .dz
etsod tOdzH sd3d L d f dsdz y § @edzdz YdedsC OL 9 Ols ftojol L ats
Mftew it Ctdzo j dzyd s dzOdzdzOIs© " ddizdtslsj cOf O dzf s dz®ls dz
tej 3dmdw d BhH OIgANal HazqQussepetdl. 1998 Ehikd, Morganetal. 2003)

dbumues | ol L@ty dzO d fted §Oyd,j dalsd dzOHlzdBEON OBH . ,
sjtweofdy (B PPz 290 0mgdzm Octj Mde dzO. | S OL C
Ctef © BIs 65 HB 70 cetHddzd, dzjyddzedd, BOL dtcOdets
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HSL@®manf, oMmjCd Bl Codlt { shpdpj Hstdsd ofs Isf eQevdajsdzd
Ctsdzgo  dayd s dzOdzdzOIs© " dBB3dslsj cOfdw. 1 teskzyes Ol Mmj o
d fted f§Oydjdalsd dzOH 70 €. tJHdUO HOdzdzd f tsC OL ¢
dbuvmus  sEsig @ sy MistslsO  dzO0 1 dzdzO te jodggufipdsy  tsiIs €
sBOYd dej Mmd fGjfsl yoO fGted GJOydjddsd M Isj
(Harousseau 2007) O3 O dzdIsjy e desisd yded dBZOtes jted L O [z
zO b dZOdzd ydjlsts dz0 RtosBEsL sd3ded MB 9 e © gz d dzZD Qg
Mmt(4;14)d dzdel17p) d B3O dzsh © H tetsE detsL © H st (Hagousfetmud H o Lz
2007)

O dzsc j dzdzOIs O IstcOdemlf dzOdzls Oydw dzO0 " j B 5§ Isdyded
ftosH] dydlsj dzdzO tej B3I Mdw, dets IssL d Isidtf [z Hsdzt® dafslf dzp @
ydj dzesdilsy d J Mol toL @@H 59 gote ¢ @ ffj d3id tc lf detisfiyls o O dzd
gdz¥ j Sygd s ddc dzO0 ftcdMOHSC OISO Mtejh 2 tjydtd,j dzlsO.
ydqw dBtsyd HO i fddzOcO MOBs {idsj LdgQ dzCOs dustdn Isfn ¢
BEZOHI Is 55 6. d d @Ol tcts H-Galfpldaf) HHrdzgissatz20@A I M fr
fsfdzj Hdzets otejd3y Mj o] L dzZOEOIs dzZOH j Y HT dzO dzj d3d j «
dL o J Misdz0 h-Q dzt€ Djsdedz@3Jlslte/O© dzif dzOdzls Oydw. v OGL d t©LOL
sj dzdes o dMsC O Jj-tzd B @b @B Y dfOdElssOy d 5dzdzO M d3l o ls dzE
Ml ) dnPelsdkzolsO O0dtsej dzdzO IsteOdztf dzOdzls Oy d v . [BdC
bumes. 1 WEtsd fwskzyes Oddw tBOYJ TtmMisOeawls  tsH
(Crawley, lacobelli et al. 2007)

16.1 soad W OttdzOS sdldsd Qded OMtelzyj uj dzd J dzC
a3d § dzts A3

161. lwtsdLotHdd dzO SOdzdHsdBdHO

Thalidomide.R MiststcdW Is©O dz0 IsOdzdHtSBJH O IO sdeOd ded j da
mm 9jC, CBEOkt j ©OL©OBlss Odz SOkt f slsj dzyd Odzd
(Melchert and List 2007) v fMlsOdesow o O Mmj, Y dai Htdlsjy O O
jWiCkdodatsfls, LO HO BiHj LjcdmMstedtcOd f-lsso O t
detslso tstodets d Odglsdj d&3jIsdS fted Btej d3j dedatsls. [ H9 O
ototsH jdzgd BOW stedzx®@gdPd yimlsOAlea@®age Hi Is | Isj tcOlsE
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otejdzj dzO i tcodw Iteddsj Misi 6 dzg® Bt d3j dzdesMmisls© o
Ehdd &B3dHI, LOjJNCO EfMlsdd, HJWJjCIlsd s ted@eaOdslod
MdMmlsj BO d cOMistetsd dzls j Ty lOdzdf® gzdzd. "O H s @ $Sls|.j dzl s fd dzjnet
fs¢COLOOIs, yYyd JdWjsShdlsy dO BSOEZJUHBBIHO HOM] y o
dzj tco dzOIs O MdMmilsj BO. v OdZdHESBIHI Is | dBzdsdsHEZzEZOLk
B tc Oddzt dzj - glpts j HMiso Odzedw d Bz dzf zy PSP S PEHE O dzO
SBEOL o OdgjlUsts6ldd ANECGH ydktsSddd d d&Ottkzh 0o 0O Hj
fcsodzdv o O Of st Is(kanedlis @d Hrinca 806 | OB dz¥ H j dzd WV Is O, Yd
fdzi sdesilslsO dzO Ctoi atsdesmdzdlsy Mmi Hsej o CwMmisdedw
dzj B ZOcsftedWisdegs dzgO ftotse desL OO, MO hMdssO L O
dzdw fm Thalidomi de ftod H9Pydisdzd dzditPid2sd duvief cOwv d
etal. 2007) v OdzdHBRBIHI Is | BHBBtejdz L O dzj yjdedj dz0© [
nteOdzdlsj d dzj S Otcfls o Ols O(Melchertdarzd)List 2007 L [ zZO@Y 2B @ @z6 2 @
G. J BHtBEKjdz L O EMAQJ s z@MEPISO OB dzygw L O
seo Qls O)

sOdzdHBdRdHI s jJ ©OYJ d3d ydzOi Sz 8f RE+ H o O |j o iz
MW Is O dzts), JjupOda(dtsd3j tel Is |j tslsc o tstoj R L OO Isfy jisHO® ts @
sdodedw jWiCl. [Hdkdlkjy LO ftsdzkzyOes Odzg dz© ydmls
sts fj kMOdsoddts, yj ftod WdLdsdsecdyded Ekfmdtse
f zOL &3] dz0@ Ctsdzyj dzsteOydw fj ¢sMisdeO® 3 HwWe B YO
Bl oL O dgj jdaL Jd3dzO R dHEsdzdL O HEts ffitse jyjy s 12
JZd3d dzd e Ols ) EkEted dzOIsO. wtcj H dzd v Is (MflthettanddLstsls |
2007)

ltoeslsdotseol L Odzdlsj dzdzOIs© OCIsd o dzsfiyls dz@ Is Odzd H 5 d30
JWiCldljU.dzOs FToNF s jHA&2O0 MisteOdz0 My HsMmisdeO yts
LO Mmddzis jU, df® TNFHtetzcO yYtjL ddmdedtOdzj -dzO0 | KK
dzj Ists F@z@B tsNhdzise j dz toj G zdzOsstc dzO s tc Qldpfipichied dndj d v Is ©
List2007) s Ot jLbEdksOl fj fskdmMSO tMmotety HO Odz
Besdsydlsdlj d ®OCksW Ocdls) o Shetotsts dzO -j dzH Slst
MC Odzj ss-UdzQ PMR jhs LO IsjwwOf jolsdydedw JjWjCls dzO
fni Mmls sw d&gfythenfa @dsitsum leprosugi.dzj Isi ydzd v ls tslsetsoatste €1 d3 IsC
Bdsets fAsyjd d of " dsfirs Sfysfds O Eedetddo ipfz) fsts  dz
o d " @Ma@iott, Clarke etal. 2002) 1 tso dh j dzad § dzO € tsdbly jodzlshigiGojafdy@s C
ZOB dzs H O Odzts d ftod S dzddzd yded fteskzye Odedv ftod Mt
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dzj StesdzdL ©. v OdzdBtE@d o BOdzf SIS ¢ @OsStcj HdYO® HiclzG
Lddiid d ydlstsS-d,dzl bS O IS Hdetchert and List 2007) v Odzd H s d3d H I |
sMojdz sso O Ytsodh Cad )T 8Md] OEGHIEGCOUls . 1 1
zj HdzdIsj H9 O yYydlssCddzO &30l ftslsdo slkskzdistedzO d C
Pdzj mMdzw o © OCIsdodz@dzgf sgdiz® GDB& HIsOo O o L dB3dtsy dzts
HiBY i dzdzd Isfy lslzflaflz R@Bsls stedzd M d ¢ dzO dzd , -totf g j dRERBDOON o d3Y ts
Yd ttOHd dRzdtsdBtHEzZdZzdOh dlsj Md Mot2MmMlse © IsOdz
fsHmddzo Odzy dz2O JW iSO dzO fessdoslskzdtstcdzed o OC My
ZzdH R H Q Ofy | tHydatze dzts dz0 d dzn dB d e QANF-UdO b EF e Jyd
Ml sle jlsdes fB8ISdMEOdzey O BdEteOYydw IO ds sQH- jdgjd-C
dzdL] &3 sOdzdHsdRBdHI Is dzZOZOdzZv 9 O d JSMftej MdwIisO dzO
dzO [Quach Ritchie et al. 2010) VMisOdatse jdzts |J B OVYJ , yJ HBEd
Md f Bodzdw e Ols Thalsdonizlg y jfddy jlslsiiss fifils IS O dzO@ € toi o ts dats iy dzd |
st €  dzi fQ@hngf lauselzfld2005) 1 J L Oo dMmd diiss Bls d B3z dzts d3ts +
Mo PP, IOZJHESRBIHI s dBO ftwwl Ctdyj dzlstcOyd tsdzdets
fted ddescts n J d30Is s dAlelafiaidadd Lig@apd)e desipgd) dz Isseo © O6 |
Of sthL OISO JjHMBSo o] d3j dedets dzOf 28 § ez B8O tc PV 47 s dzld | dz
(TNF-me i tcL Odz Of sf ssL sddzH zyd te®) lHzdfis@Pdpti O @UE f & o
com8aL O OMj e O dzj J vwihdes C 82 sl 9o MdBRYHIO WjO tEO €
2O Oy dzts L dzOyJ dzdj L O O dzls (Kepdalydaisl Fyulztel2@06) sz H j 2 Mls o
UJtcOltsej dzdetsisls© dzO@ sSOdzdHsRBJHO dqLdmMEo©® Mmisted ¢
StsHO dzO0 CtdastcOYJ fydw fted dzj ydidedj dzO x jded o1 o
Mdzy HY 9 Odzj dzO (@2dss WEEE wWOLZqMEEEdHT Is sBOYJ JABO d
fted Itse O yd Mz M&Y @ dzdzj ¢ Ote flsiofj) defdzdtejtsdiflsy d dts IS(f) C
dzsmls, Ctdmisdf Ooydw, MmMkatlsO o EMlsOLO, L OHti 3 ¢(
(Kenealy and Prince 2006) & J HOIsdo dzdWIls JWJjGls BftejHJdzv {tcd,
Mo ©® ojydte fteiHd dzvweOdzi. 1Jdbkltesf jddwisO d =
fsvwel®O IsteweBoa O HO M dBsddbsttdOls d&O oMmistd 3 o
dzs fsdvC 86O M MG HisMitzPsY Az H daBsff J 2-Md3d 2 ¢
testf Olsdw eofMmMdzj HMMlsoadyj dzQ OGipsdzO dds@ oy j dfJL dzjj @iz
Mol tocL Odes CcdzOo dzs M HtotsHI dy dlsj dzdesisls© dzO dzj y4 d
SsOzdHEsBIHO. uvdif dydzOls Os o @zdhydysClz S dadails O df Lide[O Lis
ftocjHdd@Rdes HMIsOdzdzd  OtejMisjLrdd (BEOolkzysO®dzj) d/
MslsO® &0 CKOCOIO, O fedvitseO® d dO ti yjilsj. v Jm
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d ftesftedtstej yj flsde dzOlsO Mmij Isdep eaxBidpsndiey @067 J ) Is
sedzj H WL CBIsts dzOtcOMmlse Odzgy dzO Mz yoOdlsy dzO § j to
ftel I stcl Yyas © ftod ol L sy desfls ftosHI dzy dlsj dzdes s s O
Hts 6 d&JMiyod ddzd HO fMmj dLf§f tsdzL 9 Ols ¢  Beaf &2Otwdd t
9 0. Y MisBlsOKO dzO o jdetsL jdz IstesdsB s dze sz L ) a5 ()
sOdzdHsRBdH (3%) dzagf dLEdZIYHO §fwsodhjdO, des tcd
dzddzd ddzd dzj S OteMmlsea ©, MisddBzdzdcOh d (KaoeplyamEH]f sj L O
Prince2006) 1 O ftoj HiSlsotcOIsw o Odzj dzO J v Htd tOL dzd yo
o@d ttOLddyded MtejHMmlso ® (OYyJjlsdazhodzdyddasesO ¢ dMmj
tcddzsod Odzs S BOGEkdZzZOdzsd) , dzets L OMijGcO dzj -BsyJ H
f sH - ©OHWO" ff tosW (uh@E, Belfsadzkt al. 2010)

sOdzdHtsdBdHI Is 9 juyj M dLYitdzLe O toklsddadets- fted [
BsdmistcdteOn d jWjSIlsdodasmislsO i3z COCIsts COIsts i tco
ddzd fftsjdH -~ SH dets dzj MY § " des  dzj(Meichizd gl List 200% 2 ¢-dO fdzj ¢ ©
tdzjtc ftod RBlesetsyj dstetsots S dzdded ydets ftetskzyse Odzj tslk
ydJjdadsd MO Bddzd tcOdzH tsd3d L drtai@jdaddzdH & ztitetnddz 1Delsx aumjeld
40 mg/ HjdA 812Hddfl20L7 fteddztsy jdz MOBsMistsw s j dzdets
Thalidomide2 00 mg/ Hjdz, fteddzOcOdz JjyJHdzjodets. 1 tsdzdy J
Fted dzOlIs©O B ddzts dzOB dz¥ HO9 Odzets ftcd 63 % tsls fOydJ dzls
dzdy M 41% s §Oydjdsdlsy, dzj SkoOded MOBES M HJC
Yydlsj dzaz© Ists¢ fyqd Ypdztsigls f Oy@Glgzisdisy dzO € sd3B d dzd tc © dzO
BBSCO o jdesL dzO btecsdidBtsL O (rluv). [ twkets § tSHEB dts
BiL ftsctejmdw dzO L OBV e Odzjlsts j 22,6 i Mmjyo
6,5 &@BIMiyo f(td @Oydhodgsd sy , H(RegdifEriyRAsIL ¢ dt.
2008) stdisBd dzOydv s © Is O dATmaltDdxpjH / oHi jLSHfriedddyjlds@ Lits@lz dzO y O
Ydzdz0 bsjwwofdy d LO dzjujdedd fwjHd oduvmes. 1 JHC
B dzOyd-yW jSCtdgojd JqdHizS ydtsdzj dz tojydds o MmteOo dzj dad
i slse. fted 76% J .5R®6 WED ayjAnd jddsls dilsij )f - sl Yo
o sdzOYOdzdets dzj ydidedy dzO© [ [ . [ tBOoavwdzilsts dz®@ yd¢ dzt
slkd§ TRAID dBsy j HY i dzdedls j dzdzs H O (Liidwig,gBekdac gt¥lj Clsd o ¢
2010) v O®RsMstwlsj ddsts §tod sy jdz, kOJHS®RIHI s § 51
sls dtsosHdOGdzsMisdydteOdedisy § OydJ dzlsde® §€ Pdgdsmdnis | J
42 3§ 9 y&J hd yO L O § tsd3B d dzQApdoydarfagrinet #l. PANF) O d3j s OL ts
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[ SsBOowWdzgjIss dzO IsOdzdHtsdBdH C i dP rCeidge dsdz® phvely @ M
HsMStstes L O AL d&zOlj dz0 MlsOdzh Otels fted §Oydjdalsd o
HO ftsdzj MOl oadMsCSHBLISaO "ddBdtslsjtcOfdw, -fsodhC
BdMmdwi dfy &HO  jtedsHO sls otcjd3j BJjL ftosetej mMdw d
odMsCO IsSmdydzsimils.  OdzHsdBdL dteOded & tsdzlstets dzd tc Od
BjNHEBES560 85 cetsHddzd H | dzsdzMmis to d tc GAsl %W tstdnds dife GDglz] j diis
sj dz©0 MPT /Rrebisblgn @b andomi d&) %d stfted O4q j delsd Is
| Zz@&®Is0 1t 4 Bdd&O rluv, dts §J BddZO Mo jHFdzO tsls
Ckdzj dz nj f Otctfgzmisd tczydetsy ey dzdvw MO B ddzd dzj-Zlstetsy j
ststegwy d ¢4 tedW J tc@akunday antt Bafu@b® R007; Ludwig, Beksac et al.

2010)

s dMlsj BOL ydeslsts tsBtSBMN jddd dO w904 yd Bl 30 Cc
fOoydjdasd fp tejyduHde ftsCOLoO, yYj BsdtslsPY4wbof v isC
sls  fydzlz y O d I9Glashadher Bafine) al. 2006) to j H dzOIsO ftoj Y do VW j diits
sts ftoskzyoaOdsgj J 14 diiMiyo. 1 0LOdkjlsted, SCtsdit
tcjL zdzlsOls MO: BZOH O o L tcQ¥ls rRL fdis/dgC o © dell® jO HIEDL d
domides MY tsdzj dzZOIsdlsj 30 Hftoskzys Oduso 8BJtcdlyg azO0c 8¢
dLojMmlsdets, ud bijttOf jolsdud d J¥J < (PagmboBe&®ldzs H O9 O
etal. 2004) i h jMlsokeo Oh dlsj dzO® IstsL d JfHSOYE tsH®dzd2d Hifsts +
tctLoOIs O BIs 200 mg/ HDpdEnethasBREHEzG g P BHJ O o Isd yd
fed St 51% s §O0ydidasdlsy M td ydHdo-dqteOdz fe
9 jdydsdzOdzdz® FRdBdBlsjtcOfdy fsmisdecOls IsjtcOf jolsdn
(Kastritis, Mitsiades et al. 2007)

sOdzdHtsd3dHI Is jJ JWiSClsdejdz d COlsts ftsHHI oy OF O
fOydjdasd, ftoj 3ddzOdzd duvmus, BdezdL tc@isHiisj by @) dzd
Ud &zdifitsHnl o) ON ts Painjdregatgd®jO0 fmg / dsij fintg hyn | tely Adzdsj dzj U d
mThalidomide( 1 0 0 mgPRamigrogatd § 0 mg /(Altgl, ifigrapusseau et al. 2006)

17 dzjdzg ddzd dBdese s HtsBi 6 YyOfMmlsdyj dz slsetsotste Bddz

O, 57% o Ctkz§fO 1 367 %uazj eegBl QHEHIZIEH) OO WGstsE
Btsdzj isls® Bddzd 36% ks §Oydjdasdlsj o ctEY.O ¢,
YilbdtedetsHdh dzOIsO fftejydowj dissMmls B dezD) .Mi Is@®ygd JsaAsd
M ¥ Iddzd Ikjrd, §tMmisdec dzOdzd ddztse =B OHYgB Idy fldcdoux
EHiI dzy 0o Odzj O toj BIMdWwIsO. 1 OyodzdzOIs© HtsL O dzO Is
Hdzj o dzts, SOt 39% tls §Oydjdasdlsj Ydetg Cj D dAgj oz
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BJ dzj ¥ d, YUd OUBHHI e Ohtslsts dzj uyjdedy M IsOedzd H tsd3d |
d 3B sdzd ydzad Efmdztsy dzgj dedv fted Itso O fteskzyo Odzj, ¢ 5
BSGj dzdlzsisls O dzO -BPiirf & @ 3dbis@ Oy O, dzOQ 56 Olsts -Ists2
Cydodedets dzj yjdedjy Htoed ctsdzv 3 kzd@ktstej d ksseOt ddzd
G J dzdzd dzjsCamtaibyflsupd@s f tetskzye Odzj fYted § Oydj dzlsd fydzj H
¥y Oh 0 Isj lalidomidediPrednistonemte j h 2 s O ¢ Credisoipied3tsi | figlzts dzf
stcd tc® s C O GEBHD dBO ftojy dow jdBsMmls L O §Oydj delsdls
5O (86 % o dspdndertsPriick ébhl. 2009)

Lenalidomide. [ j &zOdzd H s 3 ©®iI1I8, ( REVv emi d, RevlimidE)
skztcjdz OdzOdzse dz2O0 IOZJHEBSRBIHO ] J ¢ e dazd L dz2@O dam
(Melchert and List 2007) | MtwOo dzjdzdy M ISOdzd H BBEM® S @) RO dzd H
odzts M ils -BfzOfes f cdwWilsj dz ftesW ddz dzO Iss¢€ id ydesmls.

[ J dOdzdHsdBdHI Is Mi hs COl IsOdzdHtsdRRdH @ S() WOy d3d
R(+). dihts Mj] ftoeddzOcO  jtetstcOdzdats dydisded ez didfstisO
tcj BOISO dkz fted §Oydjdasd fm o dzsh jdz Stoj Olsd ded dzts o
U tled3d dzOdzdzd W Is ff sdzizy d 9 58I  dzO (MEChdzOedmtList209d)H @ Ojc ¢ 5
BOCSHJZOBJEC OO @Bz J MatsHdO M SOL d CEO0 IsfOdsEdi ts¢
fwmdmMsC O OCIkdodetsMmils COIsts ddzr dB dIlstOt® 0 dz® I-afsefd ts H sE
MsC O OCIsdodzsfmils COts fMisd Bz Azt ydzOd If esdzd ¥ et O
dzO -2IdL I-F.N 1 O tcOL dzd ¢ OLernlisomisl& dsdsH{&EBEN Odzs y  Is j dzdzd Is §
Tdzd W sydlsd M dzdeshmizftej MstedzO® W EkdzC ydw. -Rd3O HC
Is @Quach, Ritchie et al. 2010) [ Mo j dz Istseo O ziprdECedr{{tai@s 03 ¢fi & dzO dzdzd
Ras/ Raf/ MAPK, { tso d hpZloply dpls, i telgOnzDdisy @ Odz@lzd @ Ols O
Odzsd Of stf Istslsd yded §tetslsy d dzd . s O0CO0 M (Pezza®dzd L d to
Gurrieri et al. 2007; Quach, Rite et al. 201Q0) [ j &z2Odzd H sdBdH I Is dzj § tedlIs >
dzj o tctsMj HOIsd o dzO OCIsd e dzsfls @ossR006) torj tu1d 5 drdf B IO € G
MO dzj zlstestf jddWwisO d btesdkdBtsydlstst jddwisO. - v jMmlsd
tcJHCd MO HdOLdw d SCttOdiymls 1 dzisdgzGzizd O zdPisiOls 9 H ©
sjtcOIstse jdzgdzgd Mots2Mlso® dqLdmMCo O My OLoOOdzgy dzO { 6O

ltejL ®vded 2006 6. dzj 2OzdHtsdBdHI Is | SHEBSBKj d2
toj WitcOC[ls[j teg) dE tsd3B d dzOy d W (MigichertjaRdiiSt&IOBH O tsdz dzd 200 7
Jj ®tHtBtEME M Msldi " slsts f ¢ OL Oded § . o4 ©OdH s3] L
ded udzd fteslzye Odzd W -0sGs9 IsddjlJQ W@ At ofdzd dzd- J W j S Is
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ded e Odzts dzj uJ dzd 4 M dzj dzQRE(DeRH B8"Y dits HYy & MIPEBIBS OO is Ha
BS. R Hojlbj ftskzysOddwy MO fted §Oydjdzsd, ¢dl
AnsHdZO IjttOfdwyw. stdiBddzdtcOdtists dzj yd dzdHjdziBodiadts fst
ydsdzd, CObts dzj dzOdzdHtsdBBJHI Is Bddz fted dzOc Odz j 3 j H d
odzO HBIKO BS5HJ CMOWB] sOLtsdz s Bddz fted zOcO0dz 5 4C
sls i tcodw HE yYjlsel lsdw, s Hjoildw HtS HO OdOH
tdLEdzlsOdlsy fcCOL90OIs edzvdiBts fsddyjddji O ¢t
53% Bls § @z JSdadgBlgjdzd tOdets dzj yj dedj . s BSlsolsdedW s
CkzoOdzed MO f b § L L da,<0j, 0D01). 1 jtodtsHI |
LOBtsdzZVW 9 Odzj Ists fted Mmi hdlsj H® jd,7¢ A Bjopofijoss s o j Is d
Chenetal 2009) 1 J kktetsf jdedw d IbkttsddBsydilststf j dzdwv s Is
dzs HO9 OlIs Mi Blso. Hted 27% d 17 % tsls (Mel@margandizls d Is j
List2007) Y j MistslsOlsO dzO Jluv 989 hds Oo @l ® -Gls MAcI X
JdzZlsdlsjy, dO0 Cdlkts f OwOdzj dzdets M S BB AZOYdWISO |
sOdOdzdlsj. | Odeded tsls Mi hsts ftotskzyo Bdzj f tc@ dzty s
dzd J Ledmdomidefn OdzlsteOyd S dzddzd, f ¢ OL o Olsfy)Odyadjy df detsoV@f c
CdfMmj dzd dzO@ L dzgOydlsj dzdets dzOBOdzW 9 © tedMC O ls -Istctsd3B t
Yo Odzgj tls 11 WOLO |j Bdd&ZzO dqLEZYyOeoO0dzO jWjSClIlsde dats
ftod tjydHdoe dtcOelf df dfifgnetyi adhdc Frifids 2006) R L fdixfdzL ig@® H 9 j
tcOL dzd yded HtsLdteseaSCd: 15 mg HoaO filsd dzO-Hjdz
90l LOHBotsd]ls] dzdzO OF€ Isd o dztslfgrmlidamiddHte ds fifd distx(fn IsH. dzj ot
sBOUW) Mi 6GEEEZYFOOUYUNNESISO dzO 1 [ { Bdz*RHdESGe jifsipE] |
Nd O kMY jo O BBsils dzO dzj y dzd j sts fiis QizjtalzQ drfdfirists] dglsHdz
¢ i @halidomide d dzéortezomib (Richardson, Blood et al. 2006% ts i@z tc O dzj Ists dzO
RevDex fnDexamethasondg dzdCydipphosphamidd tc § Oy d j dasdtc ®ydzted ygf H i d
sjdalsjdz [ f65C0OL 90O tHBypbdckobadindfa etalj 2009)zIs Ols d
sdzd dzd ydets f tetslzyo Odzj tsls RévMDex¥ Ois ® de@zH & & ugd ¢ dz@Q d ¥
ftoj Hd ¢ unrdBtsertsf BafdesmisdydeOdzd § Oydjdelsd f [ [ s
fsMisdcOdzj d&zO Isj ti O1ps(Rajkuhay Hapmapdsal BB tc R L f S dzL o O dzj |
dzO -dfdsi € d Dexanettfasong tsB M smgldf0 ¢ Ztefy o d3j imgts otdBH(s HAS (
{0 jHdscsHJN O & % 0o d jcfjfpiguandrjlEgtbipiet al.

2010) s dzd dzd ydzts {fitd s BN LOQIZ | dzCs [8detplug P dadisofidelsaido

mide (MPR) §f ted o] L tcOMtcas hdzgad tOded § Oydjdalsd M [ [,
dbumes, TCOLOO ddtsc i fsmyld do @diil daQisLdinidr!std I4sds 6 5 9 |
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81%, i dzdzO toj BIMdw fHtcd 24% wls fOydjdlsdisj d
(Palumbo, Falc et al. 2009) 1 tcd Istso O tlQ4d dadfl(jld dzj dz®@dztsh-09 O L ¢
yd &sts 2Mmy j o Of d3ts ) ldef1d) sdze®@ ydzd fpdj dzdfsifsthctiizinig Beldar ¢ O

etal. 2010) [ Mmdeso dzdlsjy 1 Jt MO Isgits\§ozekty] jz IsHo tsdfBj wEJ@ |, o jIs
Besd3BsLO (rlv) dd Csydd tsBtedad. 1wsWddzOllsdS Ol
Is j dzdzts dzOBOdzY 9 O ted NS O s KPallsnbds Bgicdsds al. Q) | fifdesdyCdig) d
ftoskzyo Oded WV tctDjsdi3tsaafydgtcdz© j W j Slsdo detsfls dzO- dzj dzOd
Hd MY dzOMmis d y jMedchydadaH istiR@R7)

Pomalidomide (CC-4047 Act i mijd EQtckzets ftotsdL o sHdzs dzO s O«
BdzdL Cts s WOttdOS sdzse d ydzd frdo 04 7 IscidRCOdzi tists  diz s diz@ dedf +
o Silgs ¢ s dzts  (Klelchel@ @ List 2007) s dzd dzd ydets f teskzyoe Odzj tsils |
HtsBtey ftsdesmdds f tod (Bewad2009)s P O tntgy de@dg to dzjs- ¢ dzd dzd
9 Odzjll sBO0L O dzO SPongbddnuiz@expmdsh@son@PomDex)f tod  Oyd J dzls d
M HdygdtcOdz d twjWttOCIlsjteide [ [, o ¢ dz¢ ydlsj dzdzts Is O
SO&zdH sdB3d H, dzj dzOdzd H tsRigadidordidbiqj Biisticdsdr@ ds@yds . detsL O 2
Hy SMOdz] Siots i fHdzl 4y MjHdBBdydes. 1 OBz HO O My sy
63% Bls fONAIgEzIsH ¥ MO §tsdzEyddd i dzdd tj dddmdw.
tc j f(Haey, Hayman et al. 2009)

16. 2. lttslsj OLsd3ded ddzm dB dIststed

Bortezomib. | stels j L sd3Prtills (VRS cadeE) J i twotslsts dzj ¢
dzso O WsQsBACY dzDIs @tcdz f G20 f tetsls j OL Hidtedadilis gnd Hridze d B d Is ts
2006) v ts? d daylafesjdHedOdzcby @ @Y dz@z) 2iA6fSIc s CA 6SE®ISIO d
dzts YyOMmlslsO tsls dzgj v, € swistsH & Bcds®@ 0@ G lOd & dftsiFiplds to(d i Lindd @k
(Nencioni, Grunebach et al. 2007) | dMts¢d SCtdeyj delstceOydd BBEKGIsj L 5
~n§d©Ols d EZyOomisi tpdlsp iz (-PfeEHilrd zOCIsdo datsfls (¢
M sle jlsdes SOl bl d b2). AEdEydwlsO dO -fteslsj C
sj fttslsj ddzd. ved¢ o dIOd df Haizdtff tg jtf Hsfig ls1 @EOdzWeo] Qs JGCIOM SIS
dzd dzdzd s (hamddPiwéw@r, Milacic et al. @Q06). s tso Odzj dzls detslsts ez fpo i |
sjdedIsy J MdcedzOdz L O IsWwihdzeslsts t©OL GOy HOME].Isj} So
CdzjsCd dBBEOIs HO BI HOI { tsH ditencjonzdGrudg@achfetsal. s B dzO
2007) dtjH W MO -LSdpddRd, SuwddgCzdddz J-dzPd H th sted
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Bdlsj CddzOL d, -fos Bjun, P3G ,-CEds)y dzd @, SMAG LuteHI &1«
~ndBdtcOdz A0 feslsj OL cBOISO t©OL GO HOdz] Ists dzO Is ]
B tlseEd Ow®@lstsod® o1 LHj2Mlsoad] M lsCdz yo Odzy dz0O
B » Odzd MiIsdydzts B W Mdzj dzed § dzO Is wLisfizY Wigtsdzts dggCar. § dzef g™ s
CGOdzj Iss dzZ0O HJjGEeOHOYdwWIsO dz0 | aB d § sfmeézBH odOh SISt
Ml tslse j sdzts 1§ ©5dzdfilapj d2 ddls df @RIY-fsUf Isksls d yAzER1) /( 2 O dBEscdits G § o
YOoCltsted. YOMIs s Httkecdlsy fjHfsdZOCO] B3 d&J -~ OcC
~dBdltsted MO: MisOBddzdL JteOdzgy d2O p53 d dzOtlzy o
Of sflstsisdudzdlsj d OaEsleljodfdsd;ls sdz@talxiad@ojOdfj dzO tsB BW
ZOtclzh Oo Odzj dz2O0 CtdzlstesdzO ol ternz o Of s Istslsd ydzd Is
HJLoadGCoOdzi d&zO Mmistej Misdests thdzQ HJgR dadsve d g J lvgf Qalgjizlz d3
ZzO ftetslsj dded M dzj §f teOo d dzdzfls tsttelj liskrfta|@z0O fdts o jh I Ot
tcj Cdzj si ydzOls O Ctsdzyj dzlstcOydw dzO toj OCIsd o dzed € d f)dzt
HOIsd o J dNefgisrg Sfgnebach et al. 2007) { OL dzssB tOL dJ Ists tsIs { tets
OL GOy HOI Ytojml tafjteisilgvOLds dRB®R] yd j Ists dz0 A ¢ tsdals
&ZO fttslsj OL sdizdedIsd dder dB dlsstcfdz@ls k2 fyeCddsjdztsam IS¢ digOls
Ozd Of s Istslsd yded fHteslsj ddzd d dg@BHHSeR JOv,h V&S 3y i |
d I'KF. stO2dedlsj jWjiSlkd Bls Hj2Msadjlsts dzO® BBl
sO (d ol dhdedw d o) tejhdedw 1 Is) ; zOtclkzh ©o Odzj

MO dzded ¢ Isdh ©, 90ydzd L O { totsdzdtidedel©Opy ¥ dgjOls {d ;ts5 Y«
Odedtsejdzgj dz jWiCls; ddzmdBdtOdzj dzO tcjifnO tadpintdrvtds © ¢
vivoOC Isdo desfmls Mt j Pz dzgv C sd dzj s (Ba&xeadgdurrieridgtjial. H 2 € s
2007) Rdzsjtejfmjdz § WOREHNE o) el B &bl 0 @t d dzts to d3
fd8sydlsd MO M d&Otkzh j &0 fteslsj OL sd3dz0 W kzdzC ydw
tesWilsdzes | B - OdL | Riets K icdrsdglsfadifdzsislsO dzO y do sl
1 od yd dzOlsd2d m SO IsfOs Iss§ Md ydesmis dz0 ftetslsj OL sd3dzd Is §
CdzyIsCd dzayj 4 dLwimde dzgO, dets d B3O o H Y tsdziyej dad J ,

tOls fidedtigdg@s © ddzm dB dyd'O Wezsy tedlaOfst dridaf O dzj -lsdgh ©  (
dzd) Cc@O%OOdz) dzO(CHauhanisHidgsiwofidset al. 2006) [ o j dz Ists9 O O dat
dzd W Isls jind dzdzO® f tetslsjddzed o bbkdistedzdlsy CdzilsCd ( dzOf
1) fw0Oad SCdzjlsSdlsy Mddzdzs L O d fiHdAizdic O3 Iss GOz caSOUsd W
sjddedlsy f dzj ftcOo ddzdzO Istej Isd ydzO d Bagtgzbmibdstsls d y dzO
Nd HIOJ SO tshmisj s dzOMmisdlsy] d HO MisdBzddteO® HJW ]t
B dzO fn Kdskitjs, Mitsiadest al. 2007; Mitsiades, McMillin et al. 20Q7)
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1 0YJd Misdilsy 1/t €1 dg@ Bortezomi bo jiQ): dads dgedtsppgdls t
dzdivyj MstslsO® Ctsdzs 33 %) ; fjtedW jtcdzO dzj o tetsf OlsdWw

lsw o Odzj dzO© dzj yd dzdd Ists -apdiAfis e terf; o3 dipiatm gomippdats t fdsizd tso ©
(GOHjdzj, ot hOdzj d Vaickl@eogtervinud ©3 @Y Isd s @iy ¢ i ls @R
~ndtf slstsded W ; dzj sOteedw d Blstf OH dOdsMIs; aB3d Odze v
(Kenealy and Prince 2006) [ 8¢ dzOH 9 Odzd MO Mz yoOd dzO Md dzH tetsc
Yolets 20 kO YrilsBtcj " Odes Wodzj dedj Y tod dzi ud ded J
] dZO0L i3] dzOIs O Ctsdzyj dzsteOydw dzO BtstelsjL sdBBdB -BSY 4 H
ted dz2O0 CYP3A4 d CYP®EK® . o teisH?2 fidgafdsjj dfy f tetsls j O
Bsyd HO HB9 jH] HB tOLodIlsdj dzQPiarzp, Griipket atizls dzts ) Is
2007) RLEZYO9 Ol My ol LBy desmisdlsjy L O fteslsdotsHj 2 f
dLftsdzL oOdzgj d&O Bortezomib f dwStsd Htkzed ojhj
11, PK11195 (OdzsOctsdedfls dzO d3dlstsn tsdzH ted Odzdzd v

TRAI L d Hte.

APEX J fi tcotslsts € dzd dzd ydzts ¢ tots iz loefedty andiB@ncB or t e z
2006) 1 dzijects MO Bddzd oGzt yjded 669 §Oydjdaelsd M

dzj S Otefmilse jdets dzj yjdedj . wtej HZOIS@ ecitslHig@gls - daQ B @
He®RdL qtcOdzed ®©9 HP jI Ctoztflff © ¢ Bddzd ¢ SHdztsy j dagd dz
BBtlsjLsdBO MM Mskbdzsmgeds R4S &zO. 1 stelsjL Bl Is
1,3mginti . v. dz0 i teeadw, vyjloi lsdw, hmidY d jHJdz
90 fOydjdelsdlsy Bddzd tsMisOo j defd MLECO FHSSILHO topy S IO Lists
dz 3 fryideslzd | BHE@ 1z SEoOded M HJjCMOM] IsOL-Bdz, ¢ C
stedtcOae@lzj @ d2{8 ydqse dzd. 1 dzOyodzslsts § Oydd dzsdlsj 1 ¢
2O Hjdz o8 MmdzjHdedIlsj Hdzd I yd<&i dzO: sls i tcoadw +
tsls HfgsdzOH j M j Isd Ww .H tsu dajoHO HIg tig) @& dff to j d3d dzO dzif4 dAPts f SH H
tcjHded Hdzd 5 40 mg HJjSCMOBjlsOLtsde 9 jHdd ¥ dBj Mj:
20 dsdnOdzj d&zO toj Bdmdw (i dzdO0 ddzd yofmlsdydzo) s
1. wtojHdzdwWlIls f jtodtsH VislaizOo ta jOB s dBY joLO dbf] stisc 8 jdfiglr] i s
ki yo, O jHASEBHJdNdOKKk® ot ts faisd B0 Pu3EMIH 6 %. si o
fQ9Qdjdalsd tsls ctekz§f © ¢ BJddz HtSBOO jdz HJSCSMOMR) SOL s5dz
ofmMwits ftoddztsy jdedj dzO B stadsdj LS8R B3 ls @G ] dalasdf s jdzc
Yoz tj Bddmdwy. tJLEdzlkOkdls s s 0O f§teskzys Od
YyqwisO dzO0 Bortezomib COIsts dzj S Otcflse jdets o jh jMmlse
sCloostallf 2004 6. d j HC0OLOge WO [ di3tf dzfls jf ©@Qff § vzls
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MO diztsd dzd ftsdzj JHddz adH ftojHaBHAE dj ujddd d ¢
AW h d L OREshHisds® IstcOdzighdz) dzls O v $ dzd dzdf veddd fOG 5 Iz
ygdzsd M twiydHdoeodtOdz [ [ § ¢ 0L On Od3jdfgdisditts- tHtsd det©
3 4 dzd Bortdz@mibfy OdzlsteOyd ¢ dzd detso d OdzZlsdB dtslsdyd, 0Odz¢ d ¢
dzd €38 H M ddzd B J L (K&stsitis)SMjtSiaddy lst jaltic20@7 HLdgubach, Mahindra
et al. 2009)
1 Odzd ydzd O tsdf € @edpdzd ydzd | tes@iy® OwdAg v j Wokted d o dzts ) |
zomibC Olsts i o 8dzZOYOdzdzO IsjtcOf dw, Htoddztsy J dz MOd3ts
dB3d s Ovedogx). Y J MIstsIsOIsO dz0 ftsmisdeOdzy dzO Isj O j o |
83I88% LO CoBZBd@&BREYHEOyJusoOofdtL osdzvo O EMmf jh dets
ZO MmMeosdzsed CdzjlsCd. dwwOodzi dz MsBOWJYy BJ§is, st
hjdedy d&O dBseddzdL Oydwilso dO0 MmMlsotsdzsead CdzjIs€ d,
CD34+ dOBOdzv 9 ©. R BO HE/RER] , # BB tc QADUSEREO yiddzHSEE
ydtsdadzO Isj tc Off d wW(Rajkusnarrand Plumbai2€07; Ludwig, Beksac et al. 2010)
g4 Ghjutsstc JjWjiClk MmJ s U4 Berem®iErhaliddamiieDexdzO y d d Is §
methason€VTD) d BortezomiliLenalidomidéDexamethason@/RD).1 tctseo j Y H Ol Mmj @
ye 0dzdv dz0 IsjtcOff jolsdyded Mmaj &3d, Ml yjlsOo Gh d B st
Isj dzdzd Isj H Odzdzd f s@uOwig Beksadetsak 2000) j W j C Is
s s 3B Jdaz@Wplphdan/PrednisonBortezomib(MPV) | ftod dzOc OdzO ftod o
dZso sHdOG desMisdydteOded § Oydjdelsd f [ [, dzj §f SHdzj ) (
HdMh dzO ftejydoaw j ddsmils jMPE2WWTEA%.0 ¢ Gsddziniges Bz igd20
dzts € Odjdpdpl(13)dzj MPL sds® d&zO toj L k2 dzls Rigjklitegy ants Ralurdhp y J dzd j
2007) stdiBddzd tcOdetsilsts dzj Yy JAdads) (MY oF-tetelsfjsLstedsddBs® dHs1p D
BdzOG s tod Wjlsdttsd Py OL oadlsO tojL dMmlsj dzelsdetsmis €1 o3
(Joazeiro, Anderson et al. 2006) v YylzH 8 Of 5, H Odzdzed tsls € dzd dzd ydzd |
¢ 5 d3B d dzBorzonsb@ enalidomidef ¢ OL eod@N CHOs Y j Mistsls O dzO® o L dz
tedW jtedzO dzj otetstf Olsdw o MiOodzjdzedd Mi M MOBsSMisBWIS
tJLEzdzlsi@kitho B dzj Ho Odzd Vv HusI€jOL tBdsE | Isyjf tB] BH SdzW 9 (
dsmMislsO ¢ &3 tcOHdydtsdedzd dzj C OteMlsoa © C Ot Oz d dz
fj dzhdedddL dteO Iskz @3t dazdily fdzd § dzj Y -G ) @Gz ois d dz@ i dgdf
(HDAC) ddzmdBdlststed, W Otedzj L d dzlstc Odzmdi J ded2d dfiafd lsftsias o
d HNencioni, Grunebach et al. 200/)d30 H Odzdzd d b1 OH T s & d-( Is s d3dz0
Sytsddds O d HJEMOM IsOL sdzO@. [ yo<¢eo0Ols M4 d HOdadzd
CtsdzB d dzOyd d .

37



46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
Bz dzls d §f dzj ded W  d3d § dzts 3

4 Odzd dzs i {f tstc O A30A52) ¢ (z8P1 ftoslsj OLsd3j dz ddzm dB dIst
Salinispora tropical dztso stslsC tedls OF Is d dzts d@3d y (Clsauhany Hideghjma o  d3t
etal. 2006) NPFO0O 52 dd&30 MtkzClsktedzO BdzdL sMls M o jh jMml
o jsdsj dz dder dBdlstste d |jJ OCIkdoejdz dk3j lsOBtsdzdls dzO
H ts Stfeptomyces 1 O tOL &zd S O tls Bl O0ERIHY o stizE Odz
Isd d3ts ) st tibyflaiEEeidusd o O Is dfplxiedjlsijd dafjyidEdsaspdgo daa .
dzj dzls© fAOSR HFBL sFEOBR. MNPIMel oL o O ftejHdddes f b2
Bdzts ¢ Hzd i€ © € tsdzy j dzls to © y @ hauharis Catletp &t Bl.j2008)d3 B dPdzd Is j Is i s
Bz €1 @3 b1l -deeid\j. JRAFE BJqEOh-qO0 B2 jHf €t d3EzOIs Bdlk |
OCIsdo dzd y jigiAss jtHO] ddAdOy s © f te s H -G 2 Od HBO 71 ez mi |
oO0lslzrd B O 5 odzdwdzdy d o i(Ghaukzan, Hidishinpmetats ROP6P L ts d3d |
NP0 052 f SHdff&a® o8 Is d o aeBd dzf Isfipd di®) NG fde@Bdadj dzd j i
tezomibNPFO0O52 ftejHdLOdSC o 0O OfsflssL O fted [1-, dzgjL C
Is j dzdzd d dzd o g5t Gfislcisdels dz@isd 8. 1 tojHf 8dzOEO Mmj, ud
toj 3 dedetslsts ddzmrdBdtcOdzy d dzO Istedlsj tsMmdzese dzd OC Isc
v C 52 s yjdesteso jlsj HO St jdhMdicO -0@@BEh fdzdls
ey HO)] i, ¢ 0] GLOO fftdflzmId@®O HESC Olsts Bstols] L sd3d B |
o] d@3j dedets Is W EZdzC 4 sdzd COMHTOOOEHE O Osls Bax- d Bak
2 LOltkzHdW9o O Hj2Msoadilsts &Ez0O00H DL dd gGlEQ L & Bg B
HslsOd, uj Yted Ml o3 Misdislsfl dlfj § te@elztiey j R O B0
(Chauhan, Catley et al. 2005) v ¢ fid YdesGEED fEPtc WdBE dzts to &3O dzdzd Is
d P MEO o MeOodzj dzdy M HO5QR de@OB 8 p 1y HaBd 6 .15 IS
OCIsdodesfls fted dBsHjd&Zz 2O yYytsejih¢d dBdj zsd3- ftcd MO
Isj dzdzd dzd ¥ J dzOdzd J W J € Hzd. tslstc§ dze @z o) ldzfs dzdzdf ts iz @ dzO dzj
9 0ls HtsBKO f sdetsd dzgsMmils. 1 OB dz¥ KlLGubdz@ahipdratesad v j dzd
2009)

Carfilzomib (PR-17)j Htokzc deseo fteslsj OLtsd3j dz ddemr dB dIstste
dzQ f§ ¢ M ts dgtparefrdz@nderson et al. 200@arfilzomibditsy § H O MmJ Mo L o
Isq dagf O dftic dzO dy-Is 4t Bz@O dzj tids BIQ taldd daBs ¥ dzts iy OlA) Bz
d BettOded yj 20 MOMs-1H G WAl p Fuc®OEA3 BB cPB d i3 2z yC
fsHsBdO OCIsdodetsfyls ( b2). s dzd ded dglizd 1) totelta@d® dad v
tcj WtcOCIsjtejdz [ fs5COLoOIs fsMmMisdecOdzy O tj &3d mdW
BsMmils Bls stsoe © HOdzd f{ toj HBorteBomB@dzdn Odzjing tad@EMzj ¢ o C
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1/t MO Odzj 3B BEBYJII sy j dzd ™ (26 %) tod Q@ o GEEH
Isi ydzsfmls (2 %) . 1 jtedW jtedzO dzj otetsf Olsdw j  dzOB dz¥ H
(Laubach, Mahindra et al. 2009; Stewart 2009)

16. 3. 1tod OdS ddOlststsd

Bendamustine(RibomustinE )] OdzS d zOtste, Xzt 508 HstchS
odlsy OdRO&tsLd. uvMlsOdzse jdets j, yd dzj Bendamazd 9 O ¢
tned Httkzedlsi Odz¢ d daditcjOH dfd3 s PO IstsC Md ydes s
dzdj dO d&dj dzsdH OO R jdBsfsjiLO0. tJ¢,dnatdteddzs
zO0 WEPls O 3 dzji jodzHdOdfidmisddz Is My GJted dzOGc O C-Olsts e
LY o iAO0BNG/MFsHEO0 3 HEKS 5 §fmdzj Hise Olsj dzdzd Hdzd o fqw § C
t Gdsd3d L dtc Odzts s y®@ Ofdsg & Badgy RO 5 J Mis sls Of idaRdz@ s M ls
teggd Mdw ftod daetse sH d OG dzgtsmls d yBerel@mzstiPfednifsplofassisize d dzO y
CELdsIsEPififpl slse. 32% d 13%. Jltjdigilsts BjL ftosetej f
10 d&3J(Rppisgly) Mitrouetal. 2006)cy B9 © HO My dBO HftejHeadH 5B
90dej J dL Y sdzL 9 OdzO dzj Meiplaizn Ot Is dg® d3f Hals Ptc thy ¢ G tedz®
Zyo OdzgdendadaGtine ¢ ts d3s d BeBlaragmih MmS O ¢ Thaidothideff Prednise

lone (Stewart2009)

16. 4. wtejHflsoO, ddidedoOhd WbdSyddls] d
tjyjflssted LO ©wOMIsjydd %OSkttd

CNTO 328 3ts dzts € dzts dzO dzdzts O dzls d ldIv-6izfs , ¢ t€ tSBj defistziff ©® dno |
dzdL dtc©O [} ¢ d3 BarteZbrmtsldDekgnethasa@®oorhees, Chen et al. 2007;
Voorhees, Chenetal. 2009 NTO 328 dd&30O HBBKGO §sdtsmdismls. |
9 Odzjll W©Is © dzO ¢ tsBmedodziBfyte/df thOydJ dzsd M ted ydrHdoe dtcC
tc j dz (Kdstritis, Charidimou et al. 2009)

Sant7j Mmky jtcOdzls Oc sdzd Mistej G jstP s thistd jjLL @) 81 10tc IS 85O O Is g
RdZHEYJEO OUf6s jGotLi@ dsd dsd § desdsdzd S zj s€d d- 6d M
jlsts d&z0 H j QHarits Ghariditaizet al. 2009)
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Bevacizumab(AvastinE) j Rz d30dzd L d tc Odzts d3ts dzts € dzts dzO dzdzts O dzls d
VEGFd BdztsCdtcO WEdSyddlsy okz. 1] tco sdzOyOdzdets | to]
tcOdz Gz Odzj dz K Ofctyjigf dAig@@. f eszyes Odedw L O jWjSCIlsdlsy
ydw fm BttlsjLtsdidds ddzd M @dsord EEHandeBufetal. §009) j ¢ O d3J

Rz dB dIlststed daOkz <V ERF®RH Ols Vatalanib (PTK787/ Z
Semaxanib (SU5416J PazopanifGW786038B) (Piazza, Gurrierietal. 2007) v j f§ tslsdm¢ C
ftosdzdW JtcOydwilsO d BdetwwOydvIsO d0 of 1GAEsQEHEZ® s
BdCtesMtcj HO. PTK787 ddrdedttO® fMmjdzj CIsdodzs VEGFF
hz VEGFR1. PTK787 f6ljdydd {§ttslsdso sd3d f dzts d3dats I
ydsds | Cdzdddydts ftoskzyesOdzg s 1/ 11 WOLO dzO PT
(Chng, Lauetal. 2005) MTD d© PTK787 fted fOydjdasd m dzOf
1250 mg O dzfa@idfels Ols©O &z HtsL sdzd di3d Is d tc O (Mdrgds,s ¢ M d Yy
Krishnan et al. 2006) SU5416 j MmJjdzj €Isd e j @hothds:Tofasbelck &ttc dzO
al. 2007) 1 ted S dzdded ydes fteskzyeo Odzj ks |1 WOL-O SU54
SydzO f sdzL OMsidE WaPBF W tsdzd y J dedd dO § dzOL 3 dZOISO ¢

Rdzrn dB IststclR.@z@Mlf B d&3j dzlsd f d&BdJ dztsdizded € dzj Isi ydac
dZzO [ [ H]®BsdhlstedtcOls ol L i3y desMmislsO L © f slsdmM¢ Odzj
dzj L OO yYtej L GMRAISJ dzp -Kfaifss.j dz § J s H -1IR,B dzs € ( t6
COCIsts d -ABWLA4ANVY® fdCtosfsuWddzdd (ddrdedlststcd
IGF-1R) (Piazza, Gurrieri et al. 2007; Kastritis, Charidimou et al. 2009 j L d f§ BSH- tSH(J
Sd Olsiz@d © Odzy d2O ISkdisstedzdw™w Istso Ot d dzd o Bls-ts5 dzO My
Hy dzd dzO [ [ .

RdzmrdB dlststed EHOFR&BFR3tcj yjflstste M IsdtesL d dz¢ d dzOL d
BelsdtcOdz fted ¢ sdzs 15@O@dorgals Krifidandgtadzq6k js i gz [dfdzn d
Bdlststedf® j FGFR3 M OHOIs dzd MC s d3ts dz €2BEEZzRY5402, j I j M
SuU10991, PD173074B1010d PKC412, O fi hts d dzj zlst®@dzdL d t.cO
(Piazza, Gurrieri et al. 2007; Kastritis, Charidimou et al. 2009)} R&HR3Y ts dztlsy dflzdzd
B3q j dzsdzdzd € dzj Isi yded dzd dzd d sj folsdmMEOls - ¥ MW st
tcOYydwisO, ftojHdLOodSCoOIls . HGWPTHYE2ydDY 402 @OfBY st
HQEf LO jWjiSlk d fted d@Bdhd BSHjdzd d2O [f. 1 -4 H
CHIR-25 8 AB{010f tcd ¢ Oyd J dgBldrgany Krifhfian et al. 2006; Kastritis,
Charidimou et al. 2009)
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SD208; ddzmrdBdIstste dzO ¢ d @0 EFI&J 4 yQSflddotaR2Bifds TdaF b )
Gurrieri et al. 2007) s Olsts BO8) sy 0o 0 MG Cdej YHBKE O 1dz0u ¢ |
d fslsdmMcO fosdd¥jcOydwiso do [1 ,{ sddziizydtcOdO s

1.65.A Otedzj L d dzlstcOdzgmW j e OL dzgd dder dB dIstste

ANQtodzj L ddzlstcOdzW j eOL dzd s sEdzZR T O s & te g Ozh dzB Yzs s 5
WOtcdzj L d dzdzd tsfMlsOli yd ¢i &8 Ras d ISOCO ftjyOls dac
tcOdzj sz diPazMAGRKeri etal. 2007) Ras tBOYJ By HO M O
LddBO c§®@pgdzistcOdht j cOL 0, Ct2lsts dj Mmd -ddmrdsd
9 Ol3tsadzj , OO Ti pi farni b (R11577, Zarn€3gur afEHB. L
vy ddendBdtOl ftosddWjtcOoydwilsO d&O [1 d ddHbkzydte
dzddzd d, twjLdMmilsj dalsded €1 o5 C(Ghimp |jadzet dl20060)dzdzds ts13 df Is ts 1 Is
B zZsBdZOISO dd3 OCIsdoe detsfls tBOY] daj © thdjjdedde @ Isip c
d dO0dzdydilsts dzO0 ilzls Oy dlgpifaraib R d R @GO f ¢ O diz@zdfdzd layj
Pl 3K/ AKT d JAK/ STAT ftd [} d vyj OSkdodtc® B:
(Piazza, Gurrierietal. 2007) 1 ted & dzd dzd ydzs f teslzye Odzj dzO Isdi d
azOlsts MilsOB ddzdL dtcOdzjf Odz@ j Gz tls dOH i H DAz [ [ d
- SHdzts difghmgj ldagef al. 2005) R dzls j oo Odzi Is tsls o tcj BIMisE® ff tots
fted jLd §Oydjdisd J ¢dedzd by b Qutzdzd Tl ) pO©MIs ¢ to
YyoO. RLYBEZLOIOROISO HBLdJitsa ¢ O j 300 mg HeO filsd
Cl MdzOlsts dzj yd dedd J GO0 jdzO JjHdAMIHB] YO §tsyd
yddzd fsdedy jdedy dz0 M tezd3dzd 8 % OO0 8 %ils | g getc®OF f BE
Bdese s HBBtej HygdpesipPdsd®O .1 [11O2) B(4rdzhd, Bulgtsticed al.( 6 6 %)
2007) rtwkzed d&OBdrHOOd 1/t MO HdOttdw, -6 OHJ dzj
fJddv. sdag dgPlpdzOIs © Iss¢mdydesmls dzfj 4 BddzO L dzOyd
sBjNhOoOhd tejLEzdzlkOIsd d ftod tMistcd® o&dhHtegdy dzO
fd deH tes 3. | OB dzt H O @itte § jo d ) f dzjdis af fladactrdajidfs A dz@

¢ O Bipgfarnib d Lonafarnib(Kastritis Charidimouetal. 2009)

41



46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
Bz dzls d §f dzj ded W  d3d § dzts 3

16. 6. mANBGHdsdkOL dzd ddzm de dlstEd

md fmisHsjd® yj Isd dzOL ded sy ddef s dBEOE (SR ) FteOYyd W ks
9dC9o0Ils HdWjtj dzydoOydwy d Of sfflstsL Q@ dff te € td® nyakdp  diz
[ 1 (Piazza, Gurrierietal. 2007) si &3 mr ¢ R My OHOIs Vorinostat (
M@se O ¢ dmj dzd dzO, , BepskeptideLAQ824, FawhinEsyaiLBH589), Beli-
nostat(PXD101),KD5170,MS275,Cl1994 d Tubacin(Kastritis, Charidimou et aR009) -[ f
odJdz JWiSIlkdlsy Mmd ol teanlz [ 1, -6ls st thdsdehPlddDls dfOts tsts f &
f sdzd ) O9 Ols OCIsdo dzsflsls© dzO Octej L sd3dzdw i Is dzO t
sBbkmMdzOe v Mmd dzj tc ¢ d i Baftazomdbijdestjnag ajdvAgdersod 20@y)

Vorinostat ] tjedmistcdtcOdz sIs FDA ftcjL 2006 €. M
ddzsd M -Ckplgidypds dzd BIW sd3. | sted desMmisOlsi s ddzm dB d ts
(HDAC1, HDAC2 d HDAC3) d Il §d&Ofm (HDAG6). |
fnd w s @1"EOps3d ez 3 Btets? f tots Of ts fHsjtMstaff ity ditefftdsq) d dadf
Md BISC dz¢ Yya OZIOY t5jf fis dsir@gtatd deHiz yqd tc © W tc O BARPEIZSIOy d W
HO OCIsdo dtcdidshinipta@LAddsrgon 2007) 1 se dh Oo © ykoeofmlse dlsj
{1 ¢ Batgezomibh Thalidomided DexamethasonéKastritis Charidimouet al. 2009)

RBO BBJMNOsOhd HOddzd tsls dzgv ¢ tsdzOVrinaftet (s Q s®©fidd B W s |
Is § dzdzts o dzdzj MOwigEE @) | ftodzOcOd fted §Oydjdlsd
ye Odzdid IO L © dzO@ € tsd3B  dzO Ridzfa Glrries ét ab BQDT; Linudzafis
Mahindraet al. 2009; Stewart2009)1 O J MisdIsj Mfittced sl ddilsts i HdL O
B ZzSHtetsB d2ZO j 3B tsdzdw (4, 7%) d Odzgj &3dw (2, 3%) .

LAQ824j 200 4P Isq o YasmosakICsolf 6 d3q j dzts didadiro § dzf ks €

f stew HIi1000OM.dzO! sC OL Odz | MBS Yls dizisdetg fdds dap § Mo- 1 O teC
rinostatO € Is d © d © O d(BidgeéhimaandAnderson2007)

Panobinostat(LBH589)d d©30 f~ tsH dzd LADS82 2 fndete-@g ldnf 5 dz sls dzj ¢
~ S HC dgd ded Wdzts  f @ity By 00 dijic dts If Owdejd dals dn g dftsfL ded Is§ 1 [ ¢
tcOL dzd ydzd {Hifléskirfiajadddddderson QD).

Belinostat (PXD101)d 5@ dzj MOdEs W s Odzsd disdj desdsj dz j W j !
sflsj 5¢ ZOMisse j daj L OlO. 1 sl daapttd, Chatigintols et lalj  dzO
2009)
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16. 7. RdmdBdIststed d&O Hsp9O0

Geldanamycin ( G A ) Tangspimycin (17-AAG, 17-O dzd &zO-tFefidetslzj Ists€ f-d 6 § dzh ©
Bddyddz) MO ddzOd g elisEAd Hdz@ 90, dzsCOdzdL JeGéez o yd
dzse Gr p94, dzts (Sydzgd NogniaCetal. 300§) } GA-AAGL A/ slsdMm¢ Ols  §
fteimMdw kO dO tej U4 fdiStsiteldtisty dzdLy@ o IOBF dzd @ OIs O dzO Ak |
XI AP d cl AP d {§ slsdm&atBs doO ¢ldsjddz ok, H@sadist N F
al. 2002) | tjGAdzINAG dJdzHEZydteOls OftsflssL O fted tOL d
ydzd dzddedd, oCdz®¥ ydlsj dzdzets 1SOSCdo O tjL dMmisy dzlsded dz
BdH d BtAAGHEIB]L AL Ok jW¥WjSkdedstsmls d -ftcd oi3d
ydjdalsd fm [ [ o € dzd dzd Qesrgat, ismanneadz20065 19 td s W@ LO dzj
sls Il WOLO dzO StsdiBddzOydw m BBtKlsjLsdRBIB §ted §C
fsCOLoO sMsdecOdzy d&O IjwOf jolsdyd dz tej L 2dzlsOIls
zso d dzOIs© tsls Isw R ) OBorefand(Kastjitis, Chpsdjnmialbeatz]. 2009) d3
nSH | 1 tcslziu® @&HEjachisMahindra et al. 2009) 1 4 L O 9 d frpddogish) I9solsO 19/ Qe §
ffd ftejH GA 5 sisdipldly @PGA HAEOIs tg Higofial s fifls JORSIS & j dz
Bese s BOEZE O tOLIotstcddBsfyls o1 8 oatHO, CWists dzO
cOL soastedlsjdzd € OIss 1 faf] ddzd Odzj (SBrgrdiddachanfjetilz dze O Is
al. 2006) IPI-504] R~ dHtetR d dzts dzdZOA G sde BO daRs d® s pikt p &L
HO. 1Ml hdesMmils ftod W d L-5f0sAdztsgAlG dafts dzOszsa @ ¢ gdRE  H C
tcl hOls d fted ddeyj SlsdtcOdzy dzO SCt5jlsts dlatsw@ fyd jsls ©OH
f ®30dz¢ 5 ©Is 5d HAgdsd2Llstzfs.dzdz® Is-B 0 4 s tc O ( s P tsaitdsdzw2dy f 1 Is
OoVWddedlsjls €7 d@8 Hsp90 o MicOsARAGE].J [s EEdEEsdadioigdo
Hj2fMsodj-B®84 dz@ BRicls5iAasiBBo d Phblsste® WOLO dzO@ ¢
ftcd § OydJ dAEOMAG j [ [H.tadzjeH fiffls O e d Is j dz, C s Bisls dnts tB dsd3 |
(Hideshima and Anderson 200BIIB021j fi tcodwls ddan dB dIlststadz@zO Hsp
dzd ydzsfls Mmdzj H §jtesteOdzdets fteddztsy jdzdd d o ud 4
(Sydor, Normant et al. 2006)

1680 &zC d dzW s sEsdzddzd, SktSb®kddz d Otehj dfs

vsjLd ol ftesmd MO tcOdz@ ey ls I DUz Is th RH. B &.dz® o ff 5
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169. 1 wkzcd

Elotuzumab (HuLuc63)j d3ts dzts € dzts dzO dzdzts COldglssddifvCdias tofitstdsjj oz,
sBdCdeso jdets jJ JSEMPtej MdieOdz dzO § s9) ton desMisls© dzO
Hilsd dzmlso Ols L O oadMBsSC O Odzls d dzdsd fxts dgdz® ) O W5 ¢ © dzts fifEls
C dzd ded yded 1 tc BUtugGB® dz§ s d3dz@ Be@azoibd e ¢ sdiBlgma® ydv i
domidéDexamethasongastritis Charidimouetal. 2009)

Milatuzumab j Odzls d Isw GOE41 fg3g J3B s Qalgjladg dfdz, J S M tcj MdtcOdz
nd BOBdzse dyded dzj st dzOL d3d . |W GO ¢S tdag dizd tfy@ard -if deldsdz ufg
Bdz¢ HO9 OdzO HBBKGO §tsdshddksmls, O ftd dvi¢tsd {0y
(Berkova, Tao et al. 2010)

TRAIL/Apo2L (TNF-iftesH | dz Qfdmsifzlsictd "  dzd 6 OdzH / Of s IstsL j

smMtsB | dzBIsts Moats2MmMsos HO dqdzHEydte®O OfsflssL O 9o s
vs?2 ftejHdLadSC o0 OftsflssLt O d fted [1, dzgjt Ooadmd e
Istsfls Ols d y (PiazfaizGurriddjet al. 2007) TRAI L/ Apo2L L dzOydlsj dzdzr
Beded v Istso Ote ftod d&BIJhd dBsHjdz dO [ [ . fHdwELdnsdz@ B «
TRAIL-R2 (tejyiflktste LO TRAI L/ Apo2L; drLejfyrlsjd d
YydqteoO Hij2fMmlsodjlsts dzO TRAI L/ Apo2L 9i teanl F1. ddc
tcOdzj dzO TRAI L/ Apo2L fy B tS(MitsigdessMidiadesdtdal 2002) dz0O dzd 1
Mapatumumab (HGS-E T R 1 Lexafumumab (HGS-ETR2) N © d3tsdats € dzts dzO dzdzd O«
l OcetddMmisdyudz® OCIsdo dzsMmis-RMY EDRY ) MRPsEBRAsIdes T
(Menoret, GomeaBougie et al. Q06) ltej HddBMisea O dzO s j wdafs d @ dizls ([l
fdzB) dz { sz dotsls o MteOodzej dzgdd M TRAI L/ Apo2L (d
tcddz, Ct2bts M Miejh O o L Oadh jdets € sdzdBTjRlls odfs o
HGSETR2 ftcjHdLodCo0Ols Of gisls sydd tdrefcplzddfd jfdzty dgdzdd LSt
fOoydjdesd. ¢dAEFRIzGIsY ¥WH G B dootidry df tejtdtd?2  fdid-j dzts dzdzd
ded dzddzdd d o § tso jdadifistts] fridizdepiddzlsitadfy JYETR2. e Oo de.
sdzddzd ydzd fteslzyeo Odegdw tsls | W Qex@unmfnsdngfs coCdsls ,H Oy jB 1 M
HOIs fteddzOcOdzed Bj LS OMdes o H 5L @Toldher, Mitgyet &.g i . v .
2007; Wakelee, Patnaik et al. 2010) - \@i2MiIsdilsy 1/ MO Glsf OH dzZOdzsMmis,
]l AatH MO ftPyuoOOdedcy ®IOL IdA] yded dzj s dzOL o3 .

Sirolimus (Rapamycin), Temsirolimus (CCI-779)d Everolimus (RAD001)lM©® d dz~= d B d
IststedMT@R M tod da/ ISStfjdsQied@z S Wists tojekzdzdteO® IsteOdzMC to
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50 d ftej ) dsejv jfdsinld0m 0l R¥M{ oY & daydpitme @ESYyCcdz0

d dz0 yd¢ dzd dads@ls tslsls AL §f slsdmME Ols ftesdzdW j tOyd W |
(Hideshima and Andersor®@7) v MisOdztse j dzs j, U4 d dBOIsd Okas@figds § dz
9 Ols o Mmddzj tec d fmls d y dpgxansethdBaofezenaliglonigds{oTenespirfmycin

(Kastritis Charidimouetal. 2009)

RdzndB dlsstcd dzOd pBROMBFPIKQdB cQizhiez9P 38 MAPK OCIs
siLO dO wijHdYyO ftesei L Odzdls jldbdedt I\ IsTN K .dzd d B3O
Cdzt ytsots L dzOyYJSAUQ-469y tecddzgd s dlstste dzO p38 MAPK d ¢
ftesdd¥ jeOydwisO d {tej ) d editsjLdstalfigiods@® duip ¢/t fipd | SotOfiyls
sMisB Jj dzts ¢ ts @todpdd, Kidbna gt dz 2006) [ Is o Oy dets L dzOyj ded j |
Isi s, W6 BCltOslsdotsHj2Mlso O dO fsoadh j OO j ¢ MY te
~nOdzdL] &3 L O tOLoadIsd] dzO t(PiazegaflagieiletdasIfly) TIOE OB st
SCI0O469 ol Loati O ykemlsodlsj dzdesflsls©® dz0 kj-dzd mlsj d
YydwoO M st etalissifiisdsde] sdad wBGs ftcj HdLodGC o 0O OfsflilstsL O
9jdz ss9 0 dqdzrndBdieOdzj Ists dzO p 38 NhA RsKn s tekjo XH OH jL 2
Mise Ols dBszdzj dz slsesotste Micjih k& [1 d46SSisidips @tc tsiinls
COCIsts C Ot d3ts dzts lsoBtafCEQ@NYd, W ISP CBOS tafls jou tCdts(Bd @ off tod
tcOdz d toj W tcOBIRBj786jidz Hftelz.G ddzm dBdIstste dzO p38 MAPK
J s @fitrod L dzj H(YaBuilzHideshima etal. Bd). uvis?2 Mi s fspltezydtcO
zO BortezZAGi b d 17

Rd&zm B dlststedL/2d2@D6RAAE dzn B 6O Ho jlsj dL SMBKsdsdsd dzO

qdzH EydtcO OftsflssL © o [ . I Mo j dz Is 50 DIs df atsdste(@<dO
W OC Is s te d (Kastgtis CRaridimouetal. 2009)

PS1145 ] MmMddzlsjsdud dz M dzdi SIsdeo jdz ddzrdBdIsste dzO | |
WijttOlkdejdz d ftetsOof si lsqRiagaga]Garigri etjak 2007 i€ c[O1 |
J IsOtinvitlzd] L dzj Ho Odaed v .

Seliciclib (CYC202, RetsmM S so gisddgk dB dlssta Oz@ Mazfdzd dz ¢ d dzOL

ZdydSdzdei s ftejHdLo S o O HJWsMW-skdajct®6aj © gl Id,dzr
otsHd Hts ftsdedy Oo Odzj dO dzdo slsts dz0 4l @vsigand dzd Is §
Krishnan et al. 2006) 1 sdzd 4 O9 Oekj IO HBO Msc IMjBJ M 4 HEBMIS
9dC0O OfsflssLO dO [ 1.
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Obl i mersen (G313890dcHdphddahdzjeElddrH, dOMsyj dz
LO MddzspL dw®2Bdlcsdzd $ 9O HEsMIsOli ydets HEB g o |
MjdhMdedddLdted [1 Ci &3 dzj SOteMmMlsa © ftcjHdLoOdSCo ON(
tc iz B d @¢CHndz Lau etal. 2005) 1 tod ¢ dzd dzd ydets f tetslzyoe Odzj - tsls | |
ztsy j dz2 Mi e d3j Misdes 9 VAD fted 10 §0Oydjdesd, f tsdzk
lted YibdteddkO §fO0ydjdessd Bddz dzgOB dzé HO9 Oz YOMiIsdy
Istc i3] ded 3O dzj dz sSOCi 9. Bt EBBEIQBHEJIsd B3O dzgk detg f O
dmsstedy L O tjLdMmlsj delsdesmls ¢€i &8 VAD. 1 td- HiekGets
ddtcOdz i HJSCMOB]sOLtsdz d SOZJHBRBIH fHted 33 § Oyd
4 §Ysylsd ¢ dzdd wJjRBIMdd, 12 yYOfMmlsdsadiaddsj &3dMmdd
Goloubeva et al. 2005) dtcj H&ZOISO ftetsH dy dlIsj dzdetsls dz© toj d3d |
v dssmils @3 B Jiouystz. yo Qliizy Os® dzO ¢ 5 GyHinferz@Defey Is ©
methaonetf tcff Oyd j dzlsd M toj ydrHdoeo dqtcOdz d toj % ®0C &z Wz dz
Yydz0 | W j qEhdnanttdsum Niesvizky et al. 2009)

ABT-737jBH3-®3d d&3j sd ¢ . wol oL 8O fMmj M OBERIBf X Istslsd yo
6 dqz80sdEPlsts IsOCO dqdzHkzydteO Of tsfidsvdtro &) M fzls d d3
&ZzOtclzh O O Is {iGHiiSh o yBfglsaz® o Mmdde tee d misd yded
fnBortezomil) Melphaland Dexamethason@astritis, Charidimau etal. 2009)

2-a3j IssC Md j MistefOoH ) Sdemis i HBo j dz BI IsOBsdzdls dz2O | Miste

dLwe jdzO ftetslsdo slskzBstcdz® JChdtlaebalz@@PH c ¢ tizfzlr OC Is o
sils @Bz S &3 i Mstesejdtsoadlsy todyjflststed J eBdescts ¢
odd dzj J Jdp efjjsgriasdz?2e O §tesls HC Is[d-B day s dzthj © 50O dAQ
teJ ydwisO dzG6 VEISFu gf 8 Ld HtojHdL o FSp OH OF fislf-ds® L fPd dk
cdmiesd Uiz Hj S MOM3] IsOL 5dz, Otcmj dgf>80, andiHow290b=ztigiH d B
Hou et al. 2008) 1 ted ¢ dzd dzd ydzts ¢ tocts 6P @qaj j dsldsd | ) & Oy doOH ¢
[ ®sdsksi gqf ddazy i 2 sMisd e dzOs Od daj & M Oy 4 jodgls dids Js
dzOB dz¥ H Q9 Odets L dzZOydIsj dzdzs L OB O qRajmmar Bihardsdeds ¢ to j fyd v
al. 2007)
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17. 1 OC dzs yj dzq J

10ftcjHI €Il s o YtLdOddijlss LO BdsdtedWIls® dO [ {
o diz§ Otemlso © o MlstckzCIlskztcd d fttsyj md Bl Cdz¥ ysots
9 0dzj sslsj 1 g0 jolsduyded fsHatHI, dL§ftd.eOdd M
ydw feskiyHlz fd d M Ctdeo j dzyd sdzOdzded d3j stsHd, H!
ZzO tjL dMmis] dzs e ) dzOf B8 dzd ded ydedilsj tj L zZdzlsOIs(d .
dZzdL dlsj dzdzts EZHo B dzOIsO Mtcj Hd2O tBMO ftojydeWw j d3dtsml
dzj ydd3s L OB sdzv 9 Odrid Is jf oz Sdd tdshiplooCO defsdzOls - O OC Is ] t6
zOdzd JWJiSlkd. 1fmdyHt dy O @ dzgz OO @ tdas Is € o d 9 O dzj
tcOBtSlso Odzj dzO deso d o j h jofidsdaw@izCn Qfdisdsdj deigyj daeodeidiso Ot
fwzd MC O ItsC mdydetsmls.
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2. ¢(dz¢ ddztt s s~ tsdzd dzd

2.1. RrRibtstdw

sdzjH COlts Bddzs kMlsOdesoe j des, yj ddL tdj ydlsdds k

cdlsj, BddO® Higjfrsdgy 00O, yj ddL s shisddfdidls)
@O dhkkzddzdlsj tjOSydd. uvso0O fjHisdsyjddi §sfhc
hjflseo® M §SHBSBRO MtkSkktwO, M d@EHQoyHD g, s Ogjs
dzdLl &3, Bdn O dcal] CHODs S jd dlzdftesisthied de@As CE-OH 3 OC O
Y g-dzdzd y B s @Y 0 s BR1800HS, Edelfosing Mls Odz0Odz dzd v j e dz® ks
stsL d dztse S dz® @z greizd oz Mzt B, Bramidtthk 1967)

H,C— O— OC— R4

HO— CH o CHs
+

H,.C— O— P— O— CH;— CH,— N\— CH3
0O CHs

JTA30JIELIUTUH

HyC— O— (CHy)17— CH3

H;CO— CH o CHs
+
H,C— O— P— O— CHy— CHy— N— CH;

0O CHs

ET-18-OCH3 (Edelfosine)

t dedzls Olsdlsjy Bls fteso jHjdzdlsy f kwan WOttBOL st d
oWwWoOl Ctdzyd dzstcOydodzdets L Ooadmdds d MmJ dzj Clsdoe j dz
C J di3d ydzd inVitpj(An8reesen, Modolell et al. 1978) K sfdaets B d dzts [z fls O dzts ¢
Yydbstslsst mMdydesmisls© dz0 Oz Jdzdzd L sW s sdzdf FHdIsd J
s@d3 MY Jyd¥dudesils G /dgfieds e sczd  PL @ dL Mdzj Ho Oded v
LOCdzs yjdedjbsts, vyj cdzdyjtsdseodwis tMmMisOlsi ¢ dzj j
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Sdoslkizdistedztslsts HJj2Mlsoadi dzO Btsdzj HPE dvdiefaBing mj ¢ MO
Bdd dHjddds@idé diyOIsts dzd H J tedzO MistelkzC skztc O das®@ Q@ RECdzW
Ml jHddzj dzgdwv ) H tetslsd o tsls iz d3ts tc dOroftf Ne&l dzlald198E;Fleer L 52 dzC
Unger et al. 1987)

2.2. md&dyudz® MlstekChkkw® d § &OMIY S

bz dazW s srsdzddzdIlsy dsec Ol H O Mj (Koestantingy,dzv Is  dz!
TopashkaAncheva et al. 1998)

1. ¢ nAsvd ffigf ydzO ~ tsHapwidsde® deOdn@fase)) dafizj o SH StetsH dzO 9 §
ftoj HMlsOodlsj dzd: H@ERQ yd d&Y SiEOE 5 &dfHR 5 ) inty SETEHdE y(d
W sW ts - HREJMitefdgsing , CISOH | yd PG i its njRddede O(dzd dzW ts iy W
(EPO.

o— ||=— O— (CH)r—N—CH;  DPC

O—P—O0— (CH)r—N—CH;  TPC

/\/\/\/\/\/\
(0}
P N N N g o— VD— O— (CHp)r— LT— CHs HPC
/\/\/\/\/\/\/\/\/\

o— F|=— O— (CHr—N—cCH;  OPC

(0] CHs

2. 0A My d § dzd fy te@" & dzOp O d lsoji dplzj © SHSteSH 2O -9 j 6 G C
odlsj dzd: RUANSBHIG dydftdaf § Q) tg dsf dialgef ONMPEH, € Is O NN dz
Hd B3-S dAf j tc d)Hdsdpdy GAOPPR (Perifosing, ~ § € f) O 2j(Ntdf jddsfoddlf §
ted H d)dgdis-¥f vzl W QBPPip), = § ¢ ) O#2i(Ntdfidds  dzdsts toff fs il "af ¥ Ols
(HPMorph)d  Hlwkac, Mojzs et al. 2009)
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B dzlsd§ dzj dzd™ B J dzsd
] C}
O—P_O_(CHz)z_er OMPEP
(|3* HaC

, CHa
O—L—OCN< ODPP
| CHj,

.oAnmiisd i d ydz0 d dzd d3tf isdiW¥ dpdaPiday alz® ) PIs geddt) o SH Ste S H d
ojtedE®©j inls Oo ¢ licjzdad] dzw tHROS,~ tsi2d Har N, WN-Is g Y B3] s dz
f d dzO BPA3, Hrufosing d Htc.

CH;

I |
\/\/\/\/:\/\/\/\/\/\/\0_,la_O_(CHZ)Z_T"_CH3 ErPC
o CHs

CHj

Q
\/\/\/\/ﬁ/\/\/\/\/\/\o_%_O—(CHzﬁﬁlﬁ_cm ErPC3

o CH3

sddzsjLdtcOdzed MO d {1 totsdydaaszgdzd] dif [ 1©jcte dzdf ) d fizflad to t
Cdzj o sHBSteSH dZOISO 9 jtedc O, Ctdth&® 0QF s dfpgdizEs OF I
C O Ists¢ fdVitdatsimdgAgitedsa, D'Arrigo et al. 2003)

2.3. JloiLC@ RNty KO

ltcd i co OO ctkzf O ¢Aam M koj dzdyG©o Odei d&O HI dzy
HO9 O ftsodhOoOdzy dz0 fftoslsdo slskzBctcdzOISO 0OCIsd o dzsfi
ydzd € dzj Isi gkdedtantmdvdddphshkAncheva etall998) v OL d OCIsd o dzsfyls
M BOdzdZzO fted HI dJdzO dzO 9 cdzj 9 BHiStEGSH dZOISO 9 | to¢
ftod -daPts Olsi h dzgts EZHI dzy O9 Odz] . sff v dids COyddesdyz o
OCIsdoded W Is { iPGiuscvivaftisty ddrztsiy jQRGY teid vro f to  dzts ¥ § dzd J

(Fichtner, Zeisigetal. 1994) 1 tcd MCi Mwo Odzj dzO o G dzj 9 SH StCSH dz
dzd Olt®i0O, ftotsls d o tsls z d3ts to dzQSoRing, OBelgef setlzid.fd92; du
Konstantinov, TopashkAncheva et al. 1998) A d S dzdL JtcOdzj Iss dzO0 { tsdzW tcd
Ctczd © d¢Aam) oBHd HB Hsoadh OoOdzgy dzO OCIsdo detsflsls
(Konstantinov, TopashkAncheva et al. 1998; ¢hstantinov, Eibl et al. 1999) Hts ttsdzd 3y O
9 0dzjIsts d Mftwdhs Cdzjlsi ydz©O dzddedw 56 3 dj r Hfte tsdzd 1
(Konstantinov and Berger 1999) 11 9 j 3 HOdz] sts dzO HP IS dz®d] B e © € Ols
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SO ckf OotsHd Hts Mddds ftsddy 0o O0dzy dz2O0 =~ j @B dzd Isc
d dzlstc ©O9 j dzts L dzts(Hilfjandd Kiesnerjetad J993) [ Mo j dz stse O M  tsdzd
Yydzesmlsls© d My ftsodh Oo0Ols ftotslsdo slszddSdboiztkals © d  (
Berger et al. 1993; Konstantinov, Eibl etal. 1999)] | o j Y H Odzj Ists dzO H | dzdz
dzso O G oz @sod Va ssfisOIlsi € fsodh Oo 0O otHBSKOL s sted
n 5 dzd dzts d3d d34 Is dKpazthntigol, Eibl &t ¢l. 1999)

24, AOtedBOS S ddzj IsdC O

RL Mdzj Ho Ofdefivr wfetgid ff BIRCULOPCIsBOIsy jf sylsd i dzelkO ¢ Ol
dz0 dzdzO© to j aEPBiBtSHty dzts (K&tihgpBerger et al. 1992p A mdzj MO MEzB MisteC
LO dBdese s s jdeL JABIIsj, dB@BilsOBtsdzdL qteOh d ©dzE d dzdzc
Cdzv &30 Mmisj f j(dzndmssek ardl Gladriskj200n mfj tlsdzd yOoe Ols
MisjtfJjd d&O Mol toL 9 Odzj (Hndletbdzeh) Jendrdagdk et altf 10I9)syj tsf oD
sBYWMmdzw 9 © dzOB dzih wifralzg X BO, & Wil CIsdodzed o McjHO B
(Konstantine and Berger 1999)

ErPCMj B3 IsOB SEUdoEBRCJPRC SCt5jlsts tSBYWMdW e O dzj 5B~
fwmdhstd josc@aidmisist  mgki2 @PCd dgPOQ L O § tsfilsd e (
dzfj dz0 M~ sH 20 Is(kotigicR@er & plcl@IP)N RYdzls j o] Mdeslsts o Mmdz
stedlsy Mi jJHddzd dzgdw MmJ slsdzd yOo CHPCHY s @GS OIAs® tso fr
tej ydisj , BjJddlsj HtsBBoej] d yjtddw HteBB, COlsts
Bl Btoj ydlsj, oBHjJhO Hts Kbt BaygdsCet atiz] 9933 fi) I8 Golg | ywizi2ts |
dzj H s5Mis Ols | Mysizsdgtsd {f jozp dzd dzd tfutelds{ iz y 990 dif~vz (Eldietbch,
Jendrossek et al. 1999PCMj dzOIlIstezf 9O ©® BJjdzdlsj HEtsSBBO J , B
ErPCj d&zOltlkztf o O MOAts JjoL Mojddaydistits HiddSs Blssjorid teOL dzd y
dJHAEZO d MmMi PO Ctdyj dzsteOydw o Iskdistc® (Kotingmdzlz yOw
Bergeretal. 1992) v o O { tSfCtOjL ooRB@ASHOY tc j Ho d H dz0d3O0dzj dzOIs ©
dztsfls L O MlsteOdzdyded JWJ CIsd tsls MsteOdzO dzO fted yj

s dzd daffuelis z jlo Pzd § OydJ dzlsd fy € 5 dz@) dzp®i2 " off QekactetOL A
f tc d dizO ¢ Wittejosingz=® H SH0NGBJ dz o  tc E@-Adiyj jHdRjud M 1 sl
f dzOL 3] dzO ¢ ts dzy jAEDE® VG Thids & al. 2608]6C s dzts 95 % sls  dzO dz
9 § dzOL BOISO B dzlsjWisL ddz § Mol toL Odz fj/d.q P d3gsss tzd Is §
420 f ts dzlz jasdu3dh tete @ J dels tc O dzdzd V) 5§ tsdps@@tis,§ Bl dzlf ) tod W j to
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dzd Vv ¢ sdi3f Otsl€dfsddgtsdzls3)l jHdzd. 1 steOHd dL € dz ydlsj dzdzets
stcc Odzlfliltef@nedzstsy j HO M kC-&dik ] EOHBPBLOY &d ¢ dz
J Hdtsd3j M ud dz sl weiP.f jfojslsfQ@E walzd L e © M JD, fistidiztsD teigsls tis Is
Md ©GMotsB Y H O Offyi HAl Haiad@i,  ~dgidEf@B s dzd Is fd3ClzS Asj SO H
0,2% Bl ftedjilbOlsO HtsLO M J ¢@DOEIE vdsdreD etatizj § to ts d3
2008)

s dzd daftfytelss z J| o BEdifosines bW OL O ff s Y ®Jo @WzOIstpp Otco O O H s
mgperosd f tSHHI toy OMgOH Jde MbGBO dzdzO ff dzOL d5j dz0 € tsdzyj dzls
shj dz0 o IOsste qMANHLYOM). (dzd o dzfi Is  jIh.0 10§ @ f sz 5
dzd o3q dzd t @ dzj P B/@ Ummersen, Binger et al. 2004) 1 Odzdzd tsls ftetskzye
fdzi fsej fBCOLOOI, Yj LO ©OLEISO I dddlsjl sL d
COlOBtsdzdilsded jdzaL d BH . j 0 eetzOtc @ eetzd fj ©d figeiry j dzd j . M C
dzs s s € ts Rdrifpgineas otisdzOfy ZOBIOC tcd o © f sH W tste d{@nkdzO tcOL
Schellens et al. 2005perifosine ] t©OL ftcjH ] d&ZW 9 YW izSlstsdzBK dzts dzC
tckztf © @ jda@i? o Isi dplOs I9dO L\idideeg. s L d dzO, dzf j g g W tzO t§ tzlz if
o0 MyfjydWdudes o BI Btojydlsy d §tstcOHd IsOLd f§tod
1 02dmMCd Stdeyj delstcOydd MO kfmlsOdeseo jdzd o BsLi €O

NOtd3OC ¢ ddzj Isd ydadd d d dzlzte @ @ Dderf ¥ dztErPC doid sty | flzdzl]
T jSCOL o Ol tOL dzd Ydzts s chPciRiatiz L] &) HYjjds) i@ dzdzts
I dzOlstcztf 9 Odzj © Bjdzdlsj HtetsBtso j, Isi dStslsts yjtco ts,
BJjteaOL o d sdejc OdigtlzO Is(Brélldmifrughiziemdsossek et al. 1999)1 Olstclzf 9 Odzj Is:
BsLl SO jJ s sMeejdz dqdzsjteifm SOl My Jd&RBO §tod H e
sdyd dzi ¢ toj d3d dz@3s@ s Yfiz®js1O SHidi s,  dzOL iz dzO@ € 5
JHlsd ¢ dzOIm@zj 4 H & O MY 8 dzd ) § d dfneyRgZPCHEI2O] Lh). A B¢
BO kA0l © § dZOL B dzf@x ¢ 6ldzN nillsnBEa @S =L o dzj sd ydzd Is§ o
fsCOHO BB s Otsls do®) dzlcdeH | tzj B s dzO 1 t{didds elagf jdziflsiztc (
tt Odzdzd ¥ ¢ B P,clsq BN O GBS If jtodW jtodzdv ¢ B Otsls d d3d
h. s dizitgils79 , R mlth. ErPCdzji Js Is Cotddf Iz teo o Emflelsb®uch, Jendrossek et
al. 1999)

) to oF to s dzdouieafig Qe d Is 5 dzj O dzdzts  tHodfdiztstf t WER{ifpsintfeic d - Ac t5
zdo ddh Cd | SEOsQzkdmtO ot©zs] igg B 1§ daf BB ldcsfo @ drlz@ s9 j .
1 0@ 6dzj 3 € tsdzypBregBim® g o g lo gz@dkOSC ©, BB B Hlsy tcgB 59
dzts dzj | 2@ i 2O Hz@ O tiz@®dnlkpdLindaer igtial. 2009) B H & B EHPC dzO
ErPG3fi h s Ofisjezdzo O , 9 Sd3sILji IsOsO-of dsifis @ OS & dzy j dzls-te Oy d W
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dzj Z0l0 COkts ydlalssthdudd MY ke dOkietzd dd d
Yj dzls @@ dlte j SO0 Mj HBJYO Blsj6do WO 2Ss & RIECD e | fista
dzO0 nag/kgErufosinei.p. f t6 j Lhd4A&f 1 0 M §Ns o3 3t e dz® en@kizfrufazO 4
sinei.p. § ts j Lh. [ 4G8C ) q o5 OfdEdE) RO ) dzO S odzwpj daldseAagd™ ) dziz 2
217N256M. I tej d3j Ists datc Ofdigizts b dzd) 3 diatiz te © dzdzd vj 5868181 Otsls d
05h, 0t o( 55 § jtod¥ j toded v %6880 IR tdgsd RO BO- o  dzj L
Is j dzdzO dn lIsiz t¢f fidetikis, @indner et al. 2009)

2.5. [ jRrOoddL] &3 dzO Hj2Mmlse dj

[jrOodzdL B s 20 fetslsdotslskzdBstodzs Hj2Misodi dzO ¢ 7
Cdljy ydbosmlsOldyd. ¢am dzjfqdzs fMj od3 Co Ol o dzdt
ui 2 COlt MO el R dzsMisdets OCIsdo ded ®GOAIG THSD O o jo
HdLoadS Ol dzdL dtcOdzj -dagch S Sz Slsdausijdzls Oy dif &5 s OB s d
bAam Mmj dzOd3j Mo Ol o 5B B3W dzOIs O-Is tizO dz¥) 5 | B 15 dzt ez § 5 J 1
| BtedBOdkzdzdWIls BdtsMmddzsjL d BBdijdz 20 Wi tsddf dHdl
Yyd dedsip) dzO d3j dzB e OdzedIsj, des d OHJ C 9 OlsdzOIls ©O- dzO dzd y «
ded obtsteduydzd §sMmtcjHddyd, SOkt HJOYJddeddy] tetsd
W sddsL dlsdrd. 1 d&gjh Olsj dzllseoslsts o dzdf JHdzedlsj o
Cdzj sC OO, j CEDssO0mEYMiso O {f totsc to(@ea Pl aidzj Isi y
Verheij2008) 1 t5 d&zOlOlsi ¢ MO t&d L ddsidHoQ dixfd casOeizioRdffpledadd j G5
fl Sdzjlsi yded sljtednlste@ S & wdidlsj] odHBo j CdzjlsSd ftoj &
dzd ddzd Hteked s LB jddls] d&jnOdedL i3] .

2.5.1. RAdzZandBdtOdzy d@O BdtMddzalsi L O dzO W s

A OdHd &R sdddd 5 (Am) i e Oy o O dfdswjjilsio s |
ZdfdHd o ®*jBBLOddl] dO jEkCOwdtlsddlsj SdzjlkSd.
iMidydod d UYshW¥sddfdH §t©jHdL ahSBiterswikdadmj dz fls t
Verheij 2008) 1 sf OHO2Cd o 3 dBtcOdzdlsj dzO® j dzH tstf dzOL 3§
kdMS Ok MC skl t sdetoyoi § disBal & M.s Q] of slsde Ok Ists:
BdteOdzj dz0 J dzL d B3Oy flsdin ¢f dzlintd GB&fipitizidtedOL 0 (AAAuv) . |
fd ddHEzydtO affusfdysey@f Ofdezs jHG dzv M disy My Cdzjlstd
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Ml Mswdedjy dO 2. [JLoWsM¥OlsdHudd: sdaddd Is (f
siL &0 Am. [SLBejddzdWls [ Am ftojHESISOEOISWO O L OH

sls Htetzed Mddizdzd, OWHdasMEIsSBo idzdy ls®a @ ai3j -~ Odzd L
¢ A MJIendrossek and Handrick 2003)

peuenTop 3a pacTeXxHu ADX
? thakTopu TpchnopTep
nunugeH pagT
£
§ d’x\ / l PIP3 PDK
PKBIA
~ L XONUH
-~ Iy
r
K-+ AAT 1 é @
\ "{ o :
i LR occhoxonuH
\ | \‘\ \“ y Bad, kacnasa- 9 \d’)‘ b
X 4 0 Mdm2/p53
‘\ 4 4 G p ‘m
\ PKC RasRe CPUHroMUenuH
\PKD ; . Ua®-xonuH
cRaf «-Ras !
: : <
' ]
¢ ‘ uepaMM,q ®X
MAPK/ERK \

Mponugepayuss  OuyensgaHe cmpec, ceo06. padukanu, ASK1, JNK
Anonmo3a

Adcl4. [BsBh jded J dzO0 tOL dzd yded s j B3j ~ Gudan
Blitterswijk and Verheij 2008). [ L dzOyJ dzd Wi: O daf ifmz¥V ts W 5 A tSidedec
Oyd dze dzd y § teisfddy d dad md3sd § dzd dzfif MasiPL @ls  MdgO € (ifr
W sfW Olsd H d dzn-& dedzddzS & 201 s detfnteliglt 5 1s t O dzf W J itay@iL
sqHqdH W SMY O v A A K 6 iyl SRdEszHlY dzls o Q dARK] e 15
Cj@L IsdodtcPzshd dz@PDK,i W sMW tsd dzts LOP I 3O PIBK] idz
W sfW Ols d H d dz6-Catf dzGMMB I s MW Ols d H d dzd, SEsdiiins 5) & @R, i

W sfW Ols d H d dz§ 45sLcifls f§ KB (PKC, PKD) 1 § t 5 Is-§ d dz@L(@ D),

PLC (PLD)i ¥ tsf)¥% ts dzeC{DRL O

dsddasfpL dzO WsMW OlsdHddzr sdzddz j dL Cdzs ydlsj ezdets o O»
sj d J LOMddzjdze fted bedkstwddlsj Sdzjls¢d. aAm daj f
Cdzjlsi ydzgd B BBtOdzd, des j d ftejCktemtste L O fMddas
COCIsts d dzp dzdf@x@ Blittessdgpk and Verheij 2008) 1 4 J vwhdes € 0OC s
kdMC Odzj sts O ©BLOL o Odzj Ists dets® drady®  doEHS S tetOts j it
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[HAZO o L By desMmls j, yj yytjLr TlkdmMéOd d&O tsBftS
dzi esodwy ftojCktefmtste YyjteOBIJH. wBYISO Mi, U yYdte
B BBteOdzgdzd Isi dzdf dHdzed twOWIlssej d @ Of gdtcdgeH B dzts C
dz0 Of (iemmmssék and Handrick 2003) ez © o1 L i3y detsMmils j f toj
(1i{d s¢MdHOIsde jdz Mistcj M. uvMmMlsOdese jdets Jj, -ud o &
o JtcOOfitistsIs d ydzad v Is tc O dzfn ¢ E€HAPGHADDUES, dts ¥ B Istgtc ol toL C
[} iMstej MO. uvisLd WOSItste By IsHsG dfusal dh Bakdedsds Q ls| @
Bak d Bim (van Blitterswijk and Verheij 2008)

2.5.2. 1o dzdW o OdzjRadBaiMBK//EREO dzdzd ¥ ¢ i Is

AN cdzP{PER) @ Ols Odzd L dtc O rn Mtz L Os@IdzON A H O

Bi Hj HjOUYUdddteOodO HEts ddL ¥ smi OlsdHdO ¢dfMmj dd o
Abddzd i1 € HO BI HJ HjoWts igh &Stz [tcrOgzO 8BS O d 1 ¢4
lted jJHERECH@SEdd] ¢Aam Misd B3BRddd@®Is- @ tsdgd t5dizd I © L 16
dz¢f oBHJd HB Mddzdets (J(Heeas,BHerma@diAIcocap@ et pldAORLIBCQs 59 O
BSYJd HB Lo jfMmlsdzO Misjtfjdz HO BB Y Mdedi o PN tso tf dz®q D)
COdzy O ftetsdzdW jteOYdwilsO dzO dzj o ¢ jJ &3 yded G dzj Is€ d
dzd € tsdzyj dzls toc O ohstantidz®, TopasikAncheva et al. 1998n s OCIsd o d tc O
f toc s ilsqy df d#B6 @KC), c-RafdMTOR.1 ¢ | OFS Isd o d4€ @ dAw® I6PKT dz
dPKD),C OC IsSResGRPu ©OC O As d 1 ¢4 OF Isd RagRAODUEK/MBRKe dz0 dzdzd
(van Blitterswijk and Verheij 2008} tsfpdzj H dzOIS©O ¢ d dzERKW 88 s g tzd OIS
RBdetsy j Miso s IsteOdzM € to dofdupdcedbadaff W®OS)stsfd Hickzed € ddz
POORSK, S W Ists tsls Mo W MstcOdzO 0OF Is d LHEESAVink, twahdzm € tc d
Blitterswijk et d. 2007)

dbAMm BscOls HOW MR §ezd®IIT)s Ody Skt Mi s dOtkzh O
dzj sts dzO 1 ¢4 d fdc dzO dREERERMEKERIO(HEfgardz Klapogr et dl.tc j L
1993; van Blitterswijk and Verheij 2008} dzr d B dttc OBKET KzOtczh O9 O B OL Iz 9
20 WY OlsdrijsBtzl BRI o jHGgLBEEOGRIL Oydw  dal
dzso dlsj W d dzOd3j dzls
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2.5.3. R&I(BJEOdzjPIMBkt N ¢ zOzdzd @ ¢ 1 Is

dbAm BseOls HO ddzr dB FIBKEAK. ufij d cfdEOmide{c"Olsf i ldsso ©  dzO
dz& O dzd L d tc At j(dsLtse jdBfds j dz tsh j-C 6 @&B)o0 fitaisds jdgjddzOIs © d3j d3
I ssdmME O My OCAktdo ftc@dzfOtstsdz®y o1 Lftejtfwismlso O W
Tyr308 PDK1d f3ed73sls € t BHIRRIGED(TORR)iT f csyj Md, Ctdlsct
dL o tch oddstc @ de&ilisi&d Dennis 2009) [ S M toj MdteOdzl sts -9 € dzj Is
dzd 6t O dzO WAktic BO szBts | CtsdeMisdlsklsdo dzts Mol o OdzO M
BduOh dw PefifpsinKonda@paka, Singh etal. 2003)OfMj ¢ © dg¥v O wimj dz fs
o f @O Istsydes ¢Aam § toj YyOIsAkidsO digti§sQaifide Olsted dzj vistftsts tad
Oolssted Isso O M Mzkyes 0 { tsRBKE 2 &&dOa: cdi@isazst )5 H
fn  f dzj S~fesigdsoeis | ded W Ak s Bz dzd dz® Odzdzd § s5C OL 9 Ols, Yd ¢
W OlsdH d Bef dfszOJ(RBER Jj dzL 3l s ftojoatel h O WismW Ols
PIP;), Ctjlsts BfMlsOow o L sy desMisls © ¢ A MPIPYfric WifGdisi SH O ¢
s tedf HalRts dzts 3 dzd W AkH( =V dglli Btvadzitterswijk and Verheij 2008) toj L Z dzls Ols
ZO ddzm dB dtcOdzj Ists PREIAKEGj¢ daPEAtaf{™ O of @ Is jpI TS g v s ©
ftsisdmM¢ O oo qdydrpdz OCDKZ], dz0Q OIs d2RMhf(fc OF dpjjls | ydzd W Is yc
My dieBeo dzd ¥ o Ols MJ d H teAkEYdtc tddy jeozdard. to QuiBikt WuEchipd® 6 to o o34
tcddzdtc©® d PRdEOSC B PR OOO@CIss d IstcOdenC tBafkhaaddts dzdzd Is j
CREB f{ slsdms O WpdBdzS W5 tc de@d en@ OR[df IKKS Rsdfl® jtdejOmn dzts |
Yy HjtedWsLddd s dtsyj HO MIQRH sy Pt | tis@aOdstd @ ¥ 1l dEjj
Yytej L f toks @&, RIMBAEIO2009) v s O HBH i dzdad Isj dzdets o+sHd HIS
Wisted dzd te QMditj Ists  dzO

254, ¢ Cldo qOdzsj dzO

s d dzOUNKg O € dzt ytse EZyoOmlsdzd ¢ o MdedzOdzj dz 1 Is, €t
teOL dzd ydzd WP tsisiipte d o) L § O dAaCPABdedizIsyeO® tsfStsciizipds, tso ©
LdweOh O ttOHdOyYydw, Issfdddd "¢, ©jOSIsdodd S dHf
Of sf IBKMD). OCIsdoe dtcO { s tiMKKigldkKKsTE O didEgn ta]jlsijnls o tsd3
Cd dzOMEKKLIJASKL. ¢ A m BEOOIB I L Hj 2 IMEKKA §ASK]L fids: e © L dzd y
dzd i3d - Odzed L d&3d dJINI @t BlitteBsWilk gral Yech@ij2008) o j dz Isso O
9 MsddktBsyji HO Wi sted dASKDS ] fEz0E 5O Jac® d o1 1
SONKHO B H] Qf%l5do dd dpskd bIRiAs o 2000 O | € fgdus j Md W Is (
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d VWi sted dzd e © 0Odzls d OFckM,Iits 1€ dsj dzdsy difsty tg s jfidSds d @zH Iz y
(Jendrossek and Handrick 2003; van Blitterswijk and Verheij 2008)
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Add5) SeROdj dz ey ARt O SolsjdoEMdCids] dgFRs @ ¢
dbAM ¢t J diGlsajddimis 2009) 1idzts o 3O dzdzts O IsAkb af o
fdrdedlsj .0 @GWskEyONs o EEgmj ZOED" Os Ol Mlists
OO0 kteOdhHES ydw o idbdvd Hidmfisisd & G kit o
dzj 5 dd9 P deRENEs B dzts > dzdzy dz@is &k it dzO BOKdE i ¥ ts ¢
Ldlsg@o d fid d30 PISK[IdE@LI®, O ls d H  dzG-Czth dz@ Is B dz
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2. 5.5.-dj ©6deind B3 O FBCDA tc O dzy dzO

RLOJMlsdes §, Ud 0Odz€ d dzt st s "oz iRl iisls O9 1 dgj HigB 2Achiplse
ftosd3d dgv Is W dziz d H d Is@ (Br@dt, Jeisig btwI9I )z dg @ Is 0 Ojdzdddte f udzj o
Cgsd uded Cdzjlsi uded dzddedd, ¢ Am dgd § cflaOdzds HfABfHEEES jizO ¢
94 00d CeusO M Isilsy f dzOL d3j dzOIs © 3p the BP JzO ZOC B F M P tc s
CsdzdfddHIdO EMmlsts2yded dzO H j @anBhtdrgwiktsanddg®rheifi j Is j to G
2008) [ dff dH dzd lai3s ctOBdEEQls € Olsts f dzOs¥W stedzd - L O syl
ZO dzdzOIs © Is tc O damH dz!C YafOls FRE stslsH J dzv Is  § tedfsded-ddlad o
91 dz€ dzj Isi ydzd offldadodgiiderfo Ols dzd eetistisdgO dap - tsdf NBo Ols  dz
MW d dzec s3] | dAFdda Isqgf dBipPfnisziopef, RiosMarco et al. 2010) ¢ A m B
GOl HO ftwjHdLOdSCOIls Mdzdeo Odzj dzO dzdf dudiaf sfjpd ccOW |
ZOdzdzd ftetslsjdded. 1 Ofteddzjtc f jtedWisLdda Is ftcjHdL ®
dz0 Atcj yj ff Iststc Fag@a®s, TREILEBEBRAG TRAIL-R2/DRY d f tetsls j d dzd
s sftej Hilse ON d Aftftey fhlCD IOz dedBAPIR2N G & OB Of @s¢ Oy O
L @0, Bid d JNK) (Nieto-Miguel, Gajate et al. 2006; Gajate and Mollinedo 2007)} tcd d3d J
dzts dzdzd MbEJABIStHo O kdzj Mdew 9 O o L O FagShOy, PADD o d ffists d3j
COmMf8oOLdadizd d WtsttddtcOdzj sts dBMSCOC Is Pa gzd s § S Y ozij Eizfy
ZO OfsflstsL OO, Hsted FaslCDI5SLdAIS I8y o H tc EEDO oAy IS tO0ZED,
oWwWo0O otl LEO M ol tejhdedw Ofsflslsduidz fi-s. vt
Bl oL s, itttk kkso® MO O yYtejL ddzam dB dtcOdzj

2. 5. 6. Rdz ' t©ODd4jM daD-B0E ¢ s A

1wetsd dam (dOftddBjte Isjrd f ydsadydkd ftdvitd
Bj BB tc OAKEP AL O o dzj 9 ¢ 5y (Sdashisg 200k) kBALOAMzdMj Mis d ¢
fsodh Oo Odzj d2O® 9l Istej § dzj G,y dAQ s € sz bpls 6 B 5 of ') dz
fMis d d3lzddgdia=® dzj ZlstesW¥ Jdzj dz BSlsetsatste §tod ¢ dzd. ded ydzgd
gV IO fj, uj ddzidB degzp O GlzQizjdsjjf3Blte@BAEREED H
fsteOHd ftos®kY dO o ddfdHhdslss tBStl 3 jddj d&O j da
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2.5.7. 1iftiCd &jS0OddL &g

[IMmMojdz dqLBtetsjdzgdIlsj HEBSlskEE jWjiCld, Cdlsts-dBscOls
so zo Ols iddzjHftddzicCdd. v OSdoe O MO jWiClkdlsy ficftci HM
OC i @A i Sydisdlsj df S0 ' @UIDAUANYSE ), M 5O 2O to,
e dlsJlL-2 iPs d di3iz dzdp® @ dizji 2 € dg@ W dp @l § to W, TNFetldi -HdBHTSF
(Hilgard, Klenner et al. 1993; Mollinedo 2007) & tc O Lirsdj Wde@ils @zO dL W o O dzO
dzj fted € BImnOdedL B dO Hj2Mlseadi §tod GlsH | dzddlsj
W OCIsiisvitroQHC] PBIsdoe jdz Mtei h k2 ¢ Oteyd dzsd3 ina®o dzdzj y dzt
HPCj fic tf dzw dzO O(Fithther, dzssiglst al. 1994)

261 6] HS dzd dzd ydzd HOdzdzd L Q WY QtsdfOC s dzts

A mf oswWis W @OYdlsj dzdzO ydlsslstsS mMd ydzO OCIsd o dztsfls
d dzd deWSsddgdisi y dzdHL-GOfTREIENB4 ( sMistc © d3d J dzts G [j JAzO dzj o €
Rehd CEM ( sistc © dzd i3W sy b fzQurka SWEIiJdPWT 4 ( € dzj Isi y dzO
dzj o € j BB].¥S) MM 1R, M144,U-266, 0PM-2, RPMI-8226d INA-6 (d3lz dzls d ff dzj dz d3d |
dzts dBCWM.1, WSU-WM, MEC-1 ( (3O ¢ tc 5 ¢ dzts B R\Viatfieagttapy| Raji dii&&amos
( dzd d3W s d3 dz@onstantmbve TepashkAncheva et al. 1998; Hideshima, Catley et al.
2006; Leleu, Jia et al. 2007; Fiegl, Lindner et al. 2008; Martelli, Papa et al.pOB0§ OL O dzts J
gqdzHzydtcOdzi dzO Of si lssL ACsHdmEPerifasitelzyy B® 3 O B Bls | d&
Bd j dzsdsded € dzj Isi yded zfideded -uiOEdsiefsH B el d3f L P @1 L H,
tedWsLddzg Is Hj2Mlsoa® d Mijhk &Bdj desdigded Cdzj IsC d,
Ci d3 ¢ sdzo j dzyd ts dzO,dedgddzs wdfldstg figsifsls ddy d ¢ s OB isd3 Mds [OH - |
(Kastritis, Charidimou et al. 2009erifosingj dGdzse s J W J ¢ Isid eivp des i jedrd o3d h
2O [ [ d BOC tctsc disisdnsizoh,dzj 3G W d tdaDdzd dzO ff SH C 5y dats
sedtstcded € dzj sC d M (Hqaeshingah Gattpy of ab ®0PEG; Cetew, Jia et al. 2007)
(WL ddz s §J JWjiClsdejdz Miejhz bLEzdtstedzd CdzjIls¢d
dzd di3W sy d Is dzO (mdiz) €KbnjgsizHatlasch et al. 2010)A mf esWils W g PlsBIsts S M
Yydz0 0OCIsdoedesfls d Mtejhz bezdtsteded SCdzjIsCd, -ftesdL -
Gj dzgdz®@ dzjwd §)jSolwts btsL d Mdzzyo02 bW dzOlsO jWjCIlsde dz
WEL dtsdzdzd v SBERBHLt{KOsjancfidpy, Eibl et al. 1999) v tsL d W k41 dtsdzj dz
sjddz OCIsdoe dtcO MRasRAMEEZERKJIAKSTETPIBK/AKt SOL O {5
Misdc O te@isdid Y fz d O dzls d O(Kasdftdatindy Gagrgiava etialj Z0B2)
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dA md BIs LigOlzgdO f totistisdE@ sGLzIsiy] o fAis 6 tis-ts gnisgedsis ot y O
Isj dzdzd € Oteyd dzsdzd dzO idgulitfo,y dzI® ROy (IdrjtingBerget & &l.Is ts
1992; Fichtner, Zeisig et al. 1994; Vink, van Blitterswijk et al. 2007) MAf tc Oy dz% ® Ols yd
setsCMduyudets Hj2Mlsodi MYyEYRS 68d Isitf tedzdls | dztiedg @ o t
d&z0  d ¢ tsy défonstadgpoy &nd Berger 1999) d Bdr O BB 6 dzep Oy BT H-
Yted L ddemlsd zOydw dz0 Isj - dzdErREQ skdzof 5 © g Oo 1) ff & P Y gzt ¢
d Y dL dzj M sMmtss 6F=TE,ISTBEB, URZNIG § &4 1s2 , ftosdL -ntsyHONMN(
tesydlstsdi/ ¢ dzd sB dz@H) s ts g dztff tc | 5 § GzE(Tendrisdgdk, Hdzntzcds pt)
al.2002)p Am MO JjWjSiksdoedzd thj MREB( LOE€ dzf dres dj-dzdzB j
s Olsk®)a( ¢ Otcyd desd3 dzO h  QHAGDHHBES, #AB7 BRS¢ O s H tctsB § dz
¢ Otec Yy d (desdi®ssek and Handrick 2003; Fu, Kim et al. 2009)

[ddzsjWsLddd Is ddzrdB O dzOMtsyj dzOls © MH4dnc Oy d v
vitro (Hilgard, Klenner et al. 1993) 1 sHtsB jdz JWJjCIs MJ dzOBdz¥ HO9O O
&ZzO ctoOdzzirpwdBéefddd s fslsdMCO BdewwOYdwWIs® d OH-F
dztsdg]f ¢ dkfiMISIS (@fluston, Leleu et al. 2008)

[dese s ddzsjtejMmjdze j] WOCKki s, Yy L OO&Od dzyE€ O tsls
ntsdzddzd sy dzf MO &dj dztslstsC fd el | dy daOtstOd - fij lsgfsdiisdzd
JWwithk § shtssjdts Miftehdssh st 1 gl iatplO)f to@igzS of jtimtz ¢ ©
(Konstantinov, Topashk&ncheva et al. 1998 iy §j HO Mmj dL § sdzdz®O L O
CoipesL | YdzOIs O IstsC md ydetsMmils dz0 Mils O dzn O(Bdodpgvis,j O dzls «
Konstantinov et al. 2002) 4 ilsd 3z dzd e Odzy dO HesdzdW j tOydwilso
dzjCej d3q  ded Is) ydedK-5B2 b0 ) ( f tod © t5 edaifiiisitc Coye dy dfldsts Is
fn d y dz(Kéngtantinov, TopashkAncheva et al. 1998) dw dzj H MdMmisj d3dets ¢ tod
dbAam M dzOB dzt HOO O dzj 9 ¢ Fapdrdssek abd HandiBclc 20083 sy d IstsL O

bz ddzW sM¥ sresdzddzedIlsy ddBOI M smtse dzsmislsO® HO ddz
MY smtdsB s fifzOB dzt H O OdZO & tslsdesh jdzgdj dzO tcOL dzd ydz
s€d. 1 ASHO &O IsjOfdwisO dfdyudzOlso MmMisekzSIsktC
Mlsjtfjdedets fcdHtsBdo O "dMmbtsdzscedyded ftodL dz®@yd dz0
tcj Isd tc O QHilghdi"Kiemmer et al. 1993) 1 tcd Istcj Is  tdlAMA -8 4204 C A Is €
s@tso j dzth A misid BBz dzd e Ols f tesW oW 9 Odzj Ists dzO W d B totsB dzC
tc ) Is j(kpnstantinov, TopashkAncheva etal. 1998) v tsL d JWJj Sl | HSMtsB | dz
o4 dz fREEPGd d3tsy §j H O HHitedialy g 1 OwlffusiOdgjs d&zQ
9 CtMmlsddw d&sLl ¢ d kwodtslsts fi LteweOdzj. 1ted Ists
Cdzj Isi ydz®-9 &q dzdhw 3 dzls j W sL ddz J dzOB dzt HILQ o GdEY IsdsdzHiriz)
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MudlsO L O {§t]j istgzmlydldz@b O dzoEfilgards Klemned @ ald1993)

rtelze Oy jCls dzO HdW J Qe Qi@ Om)lsf v GBd2S d dzdety f W ts b te{dzd dzd
LOLO, tjedMmstedqtceOdz® fmdzj H MdMmilsj Bdeslsts d d3- 4 tod dzts
HO9 Odzj Ists dzgO Ltej dzd cteOdzdzsydIilsd.

dbAm ftoswWewe Ols Odzlsd{f tdddssLj wdsdzO)] WQ SSldsdfeoddi(n Islf ©
Leishmaniad Trypanosomaruzi, dzts H j 2 s 9 Ols TypantsongbrudgicEinta z
moebahistolyticad Acanthamoebapp (Mollinedo 2007)

VMlsOdatga jinggo d A m  Odsd MfStesdzd W j tOYdWIsO dz@ C dzj Is€
d 0 dlsj dz dzQ otgjtdstfvisQiist®  tc flz@PKC dzr BB H 6 @ tzP dzts IstgsO tsils s w
~ndteOdzj dzO ¢ B dzOicH] sy iy @ MEdas@ddk e f Olstse j dgj L Ols ©
zOIs© o dlIstecj SR IBhruzsdt @ls2903) Mo J dz sso © f slsdms Ol O
BAEO y d s dzdzO MY s ftsB dzts fifHshtf KodkOet &.j2004) 9 deidls SLdO2 yd ¢ 7
f sl ftesdzd?W j cOydwilsO dO cdzdOdzdzdlsy [ ¥ dzj etsa d
tsls dzj I ¥ d&jibl, Lewis et al. 2007) ¢ Am Bdr O d&Bsedzd HO dOd, tow |
dzijdgdd 2O ftosdzd¥W jtcOlsdo dzOIsO o dlstej stej Isqd detstf Olsd v .

Miltefosinel slsd M O HftosdzdW jcOyYydWIsO dO dastcdzOdzdzad Ytse
B &tscl dz HOBZOdE) Jedf dedria f j tef dzOfisd ydzd L OB tsdzv o
f ) ts to d(KMallidefjo 2007)

S ddzW sMW sasdzddedIlsy HteijHdLO o Ol R tsdzd dets d3d A3 ks
BONM dzis j © dzd WKorstar@ifols Eibl et al. 1999)

[ddz i WsLddd Is f seodh O O { tghtfjundjdhsridbo\s@islds Oy ddisQ) Isdz
Mot LECO BINHE J§dHJ tcd3Oddidrs, Puylndzgt BIC2603)ds@MPdzd ¢ O 9 d
sBwWmdw o © M ddRLG-Bb d tc T dajfstgOH dzOjh LOdstcc Odzd L Oydw  dzO
W d dz® dzls d

2.7. [ Odzded s € zd ded ydzd f ol ye Odzd W

1 Of MitteBosine j j Hd dzllse j dzdW s ftej Hils Oy s §f fzls tePtc @ dem§ ¢
d&zj C Oteils o j. dz )it HIECHIRO  Mi@exB)Y% H@L BdzsicO (§ Odzd Ols d o «
@O s e O@fsdzd dz@j s OMis OL d dz0 € Otelyty s dhe @zOls jigeA] tfuy dzdl

ssesotste §tod S dsMdidcd 2803) §OWAS sabaljsde j -d §ted
% ts d{¥fink, van Blitterswijk et al. 2007) 1 j to s tc O zp@RBIEY fi5 Jo BP o1 @O G O

dj i dzdj d20 o dMmyj teOdkdzO &O2 " kO didisLde) Cfiy o By ¢ Eiz0s C
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sis § Oy dMotlzledpl2Qg07)) ted C 5y dz2O0 dzO2 M BOdzd sL © -PIMIsd ¢ O
sls §Oydjdzlsdlsy o LOeadMmMddisMmls ls CtsdStcjlsddy § to
md dL § sdzL o ®ydydtc d i) Ste@Hdzd sk Bsted, dzts  dzd d H
iWiSCldodesimils ftcd §tsdesmdddd HELJ.

lteso JH des | € dzd dz W @ets CPridpGrie(l50 @i @ IsC s d3B d dzOy d v
fnDexamethason@OmgH © © 1 Isd g ddQutzsj) dzlsd  toj ydH doe dtecC
tc j dz (Mitsiades, Hideshima et al. 2009) 1 sfMisdc dzOIs | IsjtcOf j olsd yd ¢
sls §Oydjdalsdilsj. 1td HtokEbE®L G SH S@ UAsdzif Hodss@dgte OTUAF A3
dztsy j dzd 4 d2O fJjtedWtsL dde M dzj dzOdz@le sgzdb i g OH j & B@w)
otste fted 70% tsls fOydjdsdlsy. 1 Bk dEOL H] dPcts:
C s d3B d dz@PgrdosingEriezomibf ed § OydJ dzlsd M tJ ydHdoa dqtcOdz
69% tslIs Ctsdlsts M wjLdMmisj delsdztsmils €1 dstsB g6 gze B iRl 620
sO fMrd B3O, O fJtdWmgHdidi. Is 1ty HHO00 tefded] dAdAf0 H O dzdzd
dzfy dz20 1 dzdzO toj BgMdw © 4% tls MzEyoOdlsj, - Ot ¢
Yyj dz slsecsotste j 38%. ltod fsHetkZzf OO tstsls LOmy d J dal
BdB IsjtcOf jolsdyjdz slsetsoatste j §sMisdedzOls & 15%
Mdw dO LOBBdvWeOdzjlsts j 6,3 &BifmMjyod o tBMOKO
Is j dzls dzts Bdstez&@miib(lglitsiades, Hideshima et al. 2009 B j h ©9 Oh d toj t Zdzls Ols ¢
dzzyd ded d ¢ ted lfWO iz odd@zdtj sdsW sL ddz o) terlz - Oyd J c
3d W Wad@ensttm, dzv S sd Idftse | MOt s d RGisaistsy,j dzizd
Dennis 2009) 14 MO f§odzizyjdd LOHBotddIlsj ddd ©jL kzdls
ftosMlsOlOIO dqdzd bidzj ydzOlsO y dzjL ©, COCIts d ftcod o

28.0A Ot @B dzts ¢ d Y j dalz@ tes i s O fiy dats f ls

[ fdzs o ded Biisdzd 3 Is\d fiet@ZOdiltefosine § tod j tstc Odzdets o o d dzts
Hi dzy Ol dz0 Atsdzd desdsqd dsj Isd yded lsj Bz -t jjeCdsc™i dls tdn@es I
COHjdzj, o tci(Bolinago 2007 OEdY [t ™Mj o oDdmpe o Ols H t
ridonel OB dzs8 H O Odets | d tc @aj o1 dslids O Eid@rdamsdh is)engirapde©
etal. 1999) wlstsdg@jdeslzd fteswod d dgjWtslstse idydesmls MmMC
L OB dz¥ H O O@aBj G ¥ 1 & te(Bichufer, Zejpigsss a:@99) 1 od ddzlswOo j d
dzts  § to d dzts Wilefizsine Wa® f di JEBogdjoE O = j BsdzdL O,- Ml yjls
LO d bkt djedls o @lénsixs BendpSsekdetz) 1999dSO0 dzj
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detsedzed MO d Isj teOlkMolinedizd2007) g ¥zl § Bzd d Isoj Jsd3tisdzddisa] y dzd Is |
Mils s B3O telgtso dzd Is jAiztitg s WHoQO B g B § dzdzilz dzO 30 dzj deOyYB Ao m 9 € ¢
o dzdf sL sdi3d, COts fted Isso 0O day MmMj dz2OBdzs¥ HOB O
(Fichtner, Zeisig et al. 1994; Arndt, Zeisig et al. 1997)1 j % J &zOdzdIsj dzj ¢ Otcfmls e
fted dzsC Odzdztsls ts Miltedafidetty | did jioOdz@ @ Pjlstco W & Odzj , Ml 6B J
(Hilgard, Klenner et al. 1993)

Perifosined 30 f~ sH dzgd 1 [ute j oudistisdfO hifdss W-f 2O N® dZOWO IS ¢
SlsC sz slsts fted dBBddzisy ¥ st d dzO, (Milnedn BQP7) § Y Mis® HNig |
dzO B dz¥ H O o (Qillstany Bén@s 2009)

dbAm f HoB2 O ot L C EPEJEIEA) d dgdzO Is® daf YO OB M dz
Bsdzdlsdydzd Mos2Mlsoa © d BscOB O figd ~ifsted dz@zg O 1) Od o
dzd MJjtedtsL dzd dzd ¥ 4 ZzOdzd ERQGhfjls ddzO eDdis@s @padtn 8@ iftsjLix
dz0 3O dzizD O dizjj dzj M disdebruth,Jendrtsssek et al. 1999)

10 ©OLd&zdS O shRJEwREIEMNNY Elisszd YOo O M dzdf MO dz
desfls d Htsted ddi30k filsd Blzdaljc Odz@ -ddsts f) K@D Is O s = s Bt
f ted d3z¢Konstgntinov, TopashkAncheva et al. 1998; Catley, Hideshima et al. 2007)

oA md d30Is  BdEEOB fiazOMistse jdzj dz2 JWj SIs o MieOo daj dzd §
(Konstantinov, TopashkAncheva et al. 1998)

291 OydosdzOdzdzdq S tsd3B ddzOydd M Htkzed dz

[ OL dzd ydedIs§ 34 - Odzdsits Cdfy) e daimicsf flgiedadgoy dpraogs ¢ dzO
fduwd M¢ disj usfplsasifrpisdisvdisy do | L d3ts ) datsoiisds ISt 1 dGs dfCatrdets %6t
Zoydd, tldzdyosohd Mmj M {todgtyidudgd |k tsOf s
zOof tod d34 to, fijtedWsLddd Is f tso dh Geviro @@istdzdgdily dzts diz3dzO
DexamethasoneMelphalan Lenalidomided 17-DMAG (Hideshima, Catley et al. 2006;

Huston, Leleu et al. 2008) 1 jted W tsL ddz s f sls dGispatimRpezjuité e d L | d3
cin d Cyclophosphamiddf tcd f dzi h d oisHj &z dzO@ € Otc (Mplipesddy dzO0  d3«
2007) Temozolomidet ted  d3O dzd ¢ dzj idzdjitro cfdidf w3 tcd  d3d(Vaf d
Blitterswijk and Verheij 2008)Etoposided m1 ¢ R Mtcj h 2 tOL dzd yded dzj o ¢
(Vink, van Blitterswijk et al. 2007) tcd ff sfdzj H 59 Ols j GemsitadjnadEmzO ¢ O dzj
fosineo i torn 2 € dzj Isi ydzdi jzddd@feddzétsHsO am@ [fnd dzj te ¢ d Mis d ydzts t
Clsdlsj, Ganbsitebiigits f to d dztsy jdP dplscO dtsdaffL | &3 ftod § i tco 5 dac
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tc O dzfprufdgine(Georgieva, Konstantinov et al. 2002)ss38 d d&f tcl© d4c @ ff § s #) s

Y OoRdagd dzls § Witafrdsd-s ®stf 8 j W J CIs f tod ¢ dz 6BhQ -diji o M
Ctsyd gl jo MisOffiass wea @& toj W J toj dzls dzO s O MiplOL Vgl M d:
fdfm yd¢ dztsW (Stgkardtdggard et al. 1995) 1 tc d dzO cd@deldsjtsidiiepiidz H O
e HEydte®O tcOdtslssSmMdydedlsy Ekotej Y HOMAY jlfE s HJL
B d \ (Maztinova, Topashk&ncheva et al. 2006)

210.[ BB N jddzeBj Hj M d dzOMECd

dbAam MO JijtemfiCisdoejdz CdzOMm Ml jHddzj dedw ) f tesisc
dzz )y O @EOIfCEs | " dzts f teslzyo Odzj . ) OfBed O Igdzj i p O dpOW
i3ts Pdmifosing € Okt MO § sdzlz yj dzgd e witffo"d@nevidd EfufoineL & dzls Ols
sBOYJ My rOLOSIjtedL dqicO® M-dalp® ©d MisisEOd dEBls 56 ¢ ¢
mMdydesmis d ddfmO dzO0 " j @sdzdlsdydd Mo s2MmMlse O, s
dedd 4 sfMmisdc @diffcka ffazOL d3j ded $ sdzyj delstcOydd. 1 td
Misd ¢ dzOls O ¢ sdzyj dibsasOry d v dz@lsd 16 jOdzdgBieglls lindirfgrdeyalzts ) Is

2008) [ bts LOMts fMd3wlsOdgy L O shmtsej de® i j DY jztdsd 4 dz
Yo Odzfrufdsdetf tcd [ [, ) tco ip i@ d®dezifdied H B td t6J L Iz dzl
d in vivo.
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3. skt lzddd

3l sBdoOdzgj d WdLdStaddsdyded Mo ts2 Mmis.

s EtcC z@duda longa l,. frgindgheraceag tsfmo j dz ¢ Olig s H tfstdD & ©
dC Olstyj edzflzts tcOMiIsjdedy © JdqdzHd2MC OISO dzOtetsH dzO d3j H C
(Aggarwal and Bishodia 2004)] Mt j S Isi O dzO L OBtsdzWw 9 Odzd-W IsO,
Afedj, odzdL Ol xdz wded d UJ tedztsH fgthezitzd d HsQa B gy, 630 dz
ZzOowWwrnoOdedw d tWOded. ltjL 1815 6. wls fiflsotdylslgfh j |
Cz e € 2,3 dial | dilcdPWiaE\ fhdzsH § Otz dzsd dzfzp § Qdefdzj dets €1 d3
2@ s dzd W ddgfftzgzH dvdzj ddd HRbisoen®@®@uUMaelm©® EkMlsOdztse j dzd
BdzdL CtstesHMmise jdad dz20 CkteCkzdizddz® fyi jHJdEdr. uitse
BdMHJ L &3 ssCMd ¢ 2l i3ddz yd & HASG dietig  udzagdatikara et al.
2008) v jLd ojhjMmMsea® d SkwClkdddd s fj dzOBH YOls fs1
sls Mkzatlts Ikjedts d&O SCstejddhjlks.ydwss dlo Olisi tdigjts o1
f tjdzOc Odedw CRteSClkzddddz M4 Ml (HY eHwW)ls,d3 GO TiFs % )¢ zde ¢ 12
C ztcC HItIg3E).

KYPKYMUH

ydmisdwils CEtlEzdidd tucOwly®@o df“ O , 5 iddbddtds teOL Iso t
ilbitc d HBBt] twOLIotstedd o J Is(GaksKznnunrakkesd dsal. dzfn kz dzW
2008) ¢ dzS tshatdzdzdWils teOL Iso tstc pH{dEIO| HWzte C2t5 5x 1 ddzIs7 ycp Wisj
ftopgH>7.1] t©OLIse tstc { taj dzts dzdz® o ®O&Igtsdgj edw, COLts O
dzj des o MBSCO S 5 j dzts qzdz@s @ B W g digO .0 & I ) HaBd dptel
tcOdzdz® ddzd OdzC OdzdzO® Mtcj HO BI teL s fMj WOLEWCOYHO
li o WMWY OlpHZ2B@KE 6L & 30 &ddizlsd SktSbkdidd s ]
dets. QdelsdsSCMdHOdZsdIs] tsBOYJjLOOE @y BisythtsL § &z dzisdsa)g
Hi YOO 10% WjlkOdzjdz Isjadzjh¢€d Mmjtekds, 50% sl fto
COLGEOYHO LO BB 8 yomo.
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32. AOLdBOCECddz sd¢C O

skwwlbzddddsd Is HEsMidEeO ddsets ddméO B dtsdzOdzd ydat
(Aggarwal, Kumaretal. ZIB). 1 dCi ls o f dzOL i3] dzOIsO ¢ tsdayj delstc Oy
d 2 yomo MmdzjH ftedj O0. wdzjH JjHABSCtOISdO -HBL O ¢
Bs fMdzi Hd, O MUBGES I dgdfdzdzf dz®L & OISO € sdzgy,J7dzls tc Oy d
€ M| &zOo dzOIs © 1 to d g da®0dz@ d2d WaEthi§ 1O Isd® 6 ¢ s td delirsifigdad |
dzj dz d yJ tedztsH totsBuj da d3fpimds@iastsdsd LYl jds s 6 O dzdztst HAdg{ddezts 3 |
M 20 mg fdfjtedds (sMmdsodzdwls Oz Odzsd 8 O&flg g b dzd v
dedwv BjlsOBBdzdL I &3) wige @t @ ©dz@ @&d §disfdls {0 Skt Lz
90 HO fyj dzOB dz¢ HO9O Ols IstsC MdydzdzO j ¥ k& BniPd3dsfipidetOe dz
ndHtesC S Ediddz, R j SMORdHtesS S Edsddze d R FSMOR dH
nBHdsIss o jh jMmiseats @ dzt C totsdzad e @& d H tc )& b Olis digd dzi€ Its «
MORdHEesC oS Zd3d dz s -dpdzi@% O L elaPts|dfts § dizdalzO  BC Is d o dats fiy ls
ndSMORdHtesC S EdRddesdzi Is j dzdh jdz Bl SO0 0. 1
CkteCEd3d dz0 d 3j Is @EOEEEd sgPls jj dgitc jtils ytsie yC Ols O.

[tz f SHoDEH Oo@ddf] dz20 B s dzOdzd ydeslsls© dzO C k¢
fsH WstekO &O € i dzj (MerivéE )W ty i Cosrudise tZBSs0frdzdzS Iz to G |
Bddze sMdekztew o O MihtsH dzO B d sdz0 dzd wdgts fiple sfp j 1620 1€ dz tcff dzj
(Jurenka 2009) telszyeo Ols MJ d o L ity desMmisdlsy L O { tod dztsy
dzd f s d dzd da@dets Ku@nigrisafkgre et al. 2008)

) eskyo Odzj ftd §d Asej fSCOLOO, Yj-ogmtlqsd
C tsdpyJ dalsstss@uscfizf s is s (&oelf Kin@ungkkdaaet al. 2008) 1-o@RMC-O € tsdz
Yl Oydw j dqLdjtej dzgO o Yjteo OlO, MmdzjHoO Oded ls Yy
O Mi hts | EMlsOdzse j dzts dzOIs tec Iz fLod@jd j dd@itls e dizapigcfddis
Yjtededw HtetsB | BJdzO RBdesets dzd ¢ O.

33 [ jrROddL] d3 dzO® HJj2Mmlseo dj

skbteCkdsddd s dBO sy jd d KBdscshiseDdgkts g A O dz
BsHj2Msoa O fwlts ) ddzsets &dh jdd o CdzjlsS OO, ¢
fd ¢ dzOdastzf(® @ .
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3.3.1. 1wl o9LO0Odd@sHj2Mseady M ©OL dzd ydzac

sktSbdddd s ddem dedteO CddzOL dzdw St dzj S | KK ¢
8 B(Aggarwal, Ichikawa et al. 2006) s tcC Ed3sddzi Is W Cts ddzmdBdtcO
dzts ) IsS20S8@ &3 5 dzj dzls O  dzO(Rafindmts, Pr@sadsez@I2009) s toj H Hickze d
Bz &d" § dzdP-gp, MRPL ®IRP2, ¢ dzizIs Ols d tsdz,  fAedOst] te tsiaS @ dsaPdzd
dzO LEEB2HER2, s d ste j H5C M dzte j HEZSC sOL O, ¢ MOdzsdfdazS id H C
U dMmjdz cdzd S s tetsls j d deFet], Cuf i Er®' d@ize] Kuhrsiozakkartels s

2008)

33. 2. 16kdmSOdsj dzO@ OCIlkdodzsfisls® dz® ©OL C
s st d

Rz dBduBC L S dsddz Is ol LftcjfwisMiso O Wi tsteo
ftotslsj OL tsd3dzets  td G BeUg[ChyoH Gz Is =p0as WO kiste Clategddori dits &f f to s s
SO. IkOEP dOttzfsO® o yYydbsL sdo, BdzsC dtc O Istsc O dzfr
YOCWMESSY vYHitslsts d My YfslsdmMiO btetOodhCtedlPydwilso
dtojH Iwn odzdL Ols RiBK skt ERK, ¢-JONn ciiFosdzblycL UePC dzdf dzd d 1
Cdz d@o d id dzd CAXeR de&P-1¢fIAP-2, XIAP, Bcl-2, Bel-X, d )z tc gGpel,d dz
Kunnumakkara et al. 2008) s ztc ¢ if di3dfdgimlE © W sMW sted dzdteOdzj Ists d
$Qdv dO twOL dzd y daxfizd Is & @cipUstac Js§sATH j dgj ohEidrptnsfds
sdf © dzO (Ratmjdimf, Brissad et al. 2009) [ fftsB j dzts ~ Otc O Wiy jstisdzwlzO] ¢
STAT3d f§tsfmdzj He O 5 ( dzH k& yfdtesdd dzgiz © dizDe dgyfdaf(Ftilz@L di3ts
Donato et al. 2003; Bharti, Shishodia et al. 2004)rR dzr d B d tc O 2JNK ¢ E 2D 3P 82O Is
ol LIBMBEYO OCIsdodtOdzj Ists dzO AP#.Gdafigl iy tizy & s dzdzdsvy M
OCIsdodteOdzj ss d dzO Istc O dsnA dgidafehel Baigdndal Kumar@©tS Is ste d
al. 2003; Goel, Kunnumakkara et al. 2008)

3. 3. 3. sy jdefidzme OIsO j S ey MW

sOCIsts 9 jyy BJIJNJ COL Odets, YytejL HJj2Msodilss md
Cedzgddz s fslsdmMCO jSCMiftejMdwisO dz0O tejHYO- Odzlsd Of
tcOhd ftesdzdW j tOydwiso. 1 8lsdmMcO M M T dfC HPtcj fr
Isth -1b, IL-6 d TNF-U ff tetsd3j Is Ofls Ols d yMaP-21f el BY d d2di ~ogdD Isf tis oz
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fteslsj d ddAMSLOEAM-1d -fpd dzj SOiFHdE s 6 j dzdzd AR; itdQSYGoElls ts te
Kunnumakkaratal. 2008)s Ztc ¢ &z di3d dzl Iff tsdgts)>ns O4 @ S M to j fs{jvdsdd] dzO

d dz0 fsMislstcOddOoydsddts ddots. v d®L,EOXR JH @fdzd d
f ¢ Mdcj @avun@&OPrasad et al. 2009) Rdzr dB Jtc©2 C d md ¢ dzO dzdz
PRBK/MTORETR, CktCkzdddd s { tsls qMPMD(GgekKgiintenakiafaetls © dzO
al. 2008) vt O Il Mo W MistcOdzO dntizH do J HNts tc AZ[PSI & dots B gz
s ez 3 e | dz &8 0@ Of wladpdasilstt wWPL EdzlsOls dzO biL d §1
hoo O ¢ MY wlp'tg pe' T " Bgp27® i d izm d B s sted-L @6 d iyd B gz
CddzOL d.,o nOsOLB® Mt O 4 dBjplsifmgdzdsisls oy (RDindda®, ¢ dzj Is ¢
Prasad et al. 2009)

3.3.4. [GHEdJtOdj dO OCkdo dsilsls® &0 o}

skteC zdi3d dzi s Idfdtdst=[LiCdzS  dzOL dzOIs© OCIsd o desfylss dzO E G
dzj dz tcOfls j y(Gak, KuthGnmkka gt al. 2008)s ztc S iz dzl Is Tis f i3z dzd tc C
H@j Is SErbBOHER2d dzOtclzh O O IsdtesL d dzf  dzOL adgodet® 3z WIS
Ctel Iz dfdsidzdlsiGXols@f 0 dzsMis s O dz@IBKIAdtd de@ dzdedtyj IstCidls §f esd L -
hd Bls COtyddessdz dzO { tots ) lsTElsd®)jldsd , y da§D delefjcod | jdd3 devdzd tgd
o LOsadMmdBsMmis tisdsyl OH @OME dzgsls & ts o Qlddzdls tsf s frirgdC
dzO dzd ERHIG JNK d / dp8R[(Goel, Kunnumakkara et al. 2008; Ravindran, Prasad et al.

2009)

3.3.5. 1 tsdj ddic pH i€ deaidd wdaso dzo dzf

sktcCzdidd dzi sH MO s@E C Olsts Odzlsd ¢ MdH Odzls, sO¢
(Ravindran, Prasad et al. 2009) s sdzC toj Isdzd sy JWJj SIsd LOadmwlis tslis
2O CdzjlsCdly d Httkzed WOCIttd, dOft. dOdzdyd,
CtsdayJ delsteOydd SEwwClEzddddz L Oh JlsOoOls " jfOsydilsdlsy
LJteOls MotseBtsHAdIs] tc @HJHSAEIBIO o Jjde@®EAfHeOQs] wdzdd ts)¢
Yydstsrcdxd)sStd Sdyj delstceOydd ftejHdLrodCo0Ols dL yJ te!
ZO COMfPLOYsflssL ©. 1 tod dBhscts dL mdzj He Odedw  fdzy
dzs HO9 OdzO® Mo tcl R tesHEZS Yydw d& OwlgdO Cdis ddodradiz ¢ Syddfry dz tsiatr
ftcd Ikzdistedzd, dzts dzai d ftod destedzdOdzded Cdzi sCd. 1
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ddzern dBdtcOdzj dzO jdaL d BO BtcdedIsddeH j C OteB 5C iy dzOL O ¢
sdtstej HSSMddzte j HESSOL O, ftojotel h Oh &5 (@ mg Rlet Odzls d
al.2005) vdttj HSSMddEej HEZSSOL OO | Mot Aj Syt md:
Ists d3j 2 Odzd L i o3 roQf ifitfCtaf@®e wiigjfy dim Ofistsf o j dz Miste j-My, dzO
dzsy j ded sk d3stcdzd lsRd dAl dgj lsifisd.j SO Yej HdL o @Y 2o toj >
dZO rgq sBiLCdzjlsi ydz© fd i€ d@YRD6 (Sakeirf iarfy Kawdnjshi dz0
2002)

3.3.6. RIEHEYJ®Od] @O OfsflstL O

Il LOsadMmMddtsmis tslIs adHO BERY S aPls Jdds z ygd B@C B d3d dzls |
Yytej L ol dhdzgdvw ddzd ftoj HddB3des yYtejL ol Istcjhdadw 7 k
4 dzOB &z HO9 Odets Lkotej Y HOdzj dg® topj s . Pdersid 9 dftE@diz)j
dzdw Oftstflsslsdyjde fils. 1tod o] ZOdas@kdzf &azj BOF 4 I
Yytej L 9 dz(Resthdran,jPrasad et al. 2009)

skteSCEddddzl Is ftsdzedy Qo 0O jCMftciMdwisO dzO0 Odzlsd Of s
ftod MdwWwIisO dzO f tesOf s IB&xBdkyRza BjntedNexp @dzdn| ¢ @&ls & dzO
Atcj yj f bstedls jFag095, fRRILRE/BRA o TRAIL-R2ZDR5.1 toj HJL 9 dS 9 0O ¢
OGtcj G ORaECDB dzPL  dzj 5B - ts5H d AFERGIIEDIR Iss mCelOgegHdD s d3ts Yy |
ftcjHdLodGC o O MotsBtsyHOOdz] Bls ddIlstsE Smasdcd d Is |
AIF,C sdIlsts L OH J2Mise Ols 9 i Is@gvindizdf, Prashdt &.REOYIsd yJ dz 1 Is

337. RHEzydteOdzgi dz0 OolktsW Ocdudz® Cdzjlsi ydz® T

viisOdztse jdets J, yd fGtd dzwStsd SdzjlsCd SCEté kzddds
Akt/mTORp70S6K d OCIsdo dtc © MRAIREMBEKAERK. 1 GdlslsjL d Emdztse d
qdzHEzydtcO OoslstsW Ocidaezd Kkl yd@Omds H O Odzes dzO
C dzj Isi ydz@rawmdramdRiasad et al. 2009)

3.3.8. rtkcd d&jnOddL &g

16 MiOo dzdlsj dedets o d s SM)  Ctede§ jdbs(tet® wsd dd déHsz yX{as O
L Oydqw &0 &qStskkebddl. BTERTI@HESEE dz0 s 3 2 Brjt
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dzd yo dz0 jdzaL ddBBO Isj dzsdzj teOL O) . [fdMmMOdets JIl d ddz
(Glol), SCtsjls otsHd HB dOlttzfoOdzgj © CdzjlsC OISO dzO
Is d tRvindran, Prasad et al. 2009)

34 o HS dzd dzd ydzd HOdzdzd L Q WH QtsdfO ¢ ts dzts

[ dzgsesBtots?2ded fteszyo Odzedw ftoed ctedL Oyd §B58C0OL 9O
sweo O oi L dzd § o @drl, Kudebmakkiarez¢t &1.q2008; Hatcher, Planalp et al. 2008)
s dzgj ElstcOdzdL Jte® W iCIsdly dzO etsdzv 3 Btets?2 € Odzy
Yyddesddd dzO@ HjBj dzslsts yjtots, HoOdOHjMjstsf tgi fls dzd
Bdzj YydzOlsO Y dzj L ©O, ftesMisOIsOIsSO ddzd dzjoCjBdd. sk
COteyddeagjde®lsis yjtwots ftod R&dhSd, Stdlsts @Y sdzlsOc
fsLO fstcOHd BRGOGEYH Odzdzd ,dzOUj SCkZtSlkzdiddd Is ¢ sisc
dz®lelicobacterpilori, $ Olsts 5 IssLd dzOyddz Mi s HEs tod dzOMmW
SO L O oi L dgd Sda@D di)jls t=AGD Rt

skl ddddsd Is fteswoaweo O L dOydlsj dzdzO ydistsists€ fipd y dac
sEzdtstedzd CdzjIsi yded dzddedd, ftesdL -y HOMN sls: C Otk
ftosMisOlsOlO, hd2C0O dO BOIS OISO, w2yddydlsd,
tg ydisg ; dzj 9o totsB dzOMls 5 B ; sflsj sMOtC tsdd (Goelgzlz dzls d
Kunnumakkara et al. 2008) ¢ dzls d dzj s dzOMisd YydzOIs © OCIsd o detsfls dz
ssLd ffj Skl t6 Bls ttOL dzd ydzd Is Hde€ted d3s HYfj sldsfa |t HzjtedC
dzj MOt ddezrdBdtO HtetsdzdW jteOYydwIisO dzO bkkzdstedsdlsj
MCO d OdeedtsédjdzgjL OIO. 1ted dBBdhCed f ©OC dzO dsdzj
CrteCdiddda s dzOBOdzY © O B totsW (Bahi apdjPdztse 20658 dzdflic £ [z d3j Is
®Bdlz SO BOdz" 8 © OH n j B@dzrdlasdgjsdzdls j dzQYf) det® L ez Bheirts o
Shishodia et al. 2004)

l1tedyddzOls© L O dLBdteOlsj dzdzd v o3 flA©Ots ISty doztsi dds i d¥tsi
CdzjIsCd dzgj § Ml eaMmjds wWmdzO, (Ravindfadz®rasdzlivefds @DF ¢ tcj +
i wots, EkMsOdssjds j, uji bbkkstddlsj Cdjkcd {§t
I ststets, dzdo OO dz@ ¢ dzkzls Ols FdwBAAPS . swtRsstzd st s & pzy
CdzjIsSd ddBOIs ¢ sdzmisdMFIBd 8 d20 j S M tcj Mdw dgO

skteCkd@3ddd Is §tsdzd> Oo O dzthef @z yge@d R tizj M oG s dz@ " €
o Jf slsdMsc O sCdMmdzj dzd j sts dzO dzd (DF yertsvirg off dAfftisef 1O Az
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yd, ddzmdBdtt® Octej cOydwilsO dzO IstetsdzB syditevifls j f tod
trodzO@ i H tsoeddlz figCdORds € dzj IsC d (BEychi aBRPyedss 005§ dzii D59 j
Ckf deslslsO Is IsjLrd jWiCld ftojHY sdzOc 0,9 dusid jS tc€
@O OljtsmMidjtsL 0. wftstcjH BYOTCoaOddWIsO j HSC Ol
sBico @z Ol j tesMC dzj eslsdyded §d&z0¢d fdted L O2yd,
(Bengmark, Mesa etal. 2009) v MlsOdztse jdzs jJ, UYd SktCbkzdddz Is Bk
BdBrnddBduyuded ftosdisidzed o dMej BILJcOdZOISO Isi COdz M
COteH jdz dqdegW OteCls k2 CtslsCd d fdzd Asej. skteGlkzddda Is
owvw ftesctej MdwIisO dzO sdds tdf jda| RBtEety Hip tdnj L HOZAAjts jidz H d (
i ddzndedEOd 0O SBEOL ko Odzj lsts dzO ¢ (Bagghipad te s dzts o
Preuss 2005)

skteCzdkddz Is fslsdmMS O oi LfOdzjdedjlsts fted iBh d dst
BsH j dzd dz0 f OdzS (RaviddsahsPrashd @ @lls2B0P)ss e C Zdzd dzi Is tsB dz,
filsisw dzd j sts d EHI dy 0o O ftejydowj dsts@Ben@martizO Bd" !
Mesaetal. 2009) 1 8COL jdz §J d OdzZlsdOMlsdBzOIsdyd dz JWJjSIls {t
fted dBdh d BsHjdz 20 Bzdsdi dj 0 MSdjtesL O fsC0OL o
dzAL-12 51 BOS W O dls , ddzn d B d tc O -fimtfdjWy cielj dihiddd@syid W Is
dzd W sdd ldap O dzv 9 @OIs Y b @;dIlsj. skteSkzdkddd Is tsB dz
jJdzHsstsCMmMddatse " tsC Hted d3dh € d,(Bact arisl @reudd205)n  dzd f ts
skteCzdiddz Is dZOBOZY 9 O tSCMdHOIdo deslsts kZotej Y HOdz
ftocd dBdhd ItcOdzMcjdzgj dz BBsHj dz 2O BBdzj MislsO- d2ZO ¢ dz
MdHOydw, CktSlzdiddd Is ddzmr dBdtcO LEds @ LlOEOJs@] LS
HtlS fdydsstsoe j 1 jod ZHjlezDdzatse j dzts, yj SbkwSbdkddd Is
ntosded ydets Odztsn S dzdets [z o tag®) HBQjdEZ S HAEDS BgGc diéddvs taHda B
yqd < dzsWsmW OdzdH, Bdzj sdzdyddz, OBIBHOttsdz ddzd =~ J toE
FotcjXHOdz § sH HJ 2 MEBagkhi andd@eusstf@H)tstclze d yd
skwwCbddddd Is M j ydWw dydes Misd Bz dzdtc© ftesdzdW j tOYcC
dzd sy ftojuhjmlso j-ardaytdOLoH jdadd l4eQ ydirsh CilzjdzQlsCiAsts © SR s ¢
9 jtosWilsdats fMmj HI dzy INF-dzBs Hf tasSskfdgk dd dig Isksi S w 9-0 L Ot O
dzd f§ted sflsddizd o fdtetsv Isdets ytej L TGEdIAI" jfipisQ difigetiHd
2O BIecteOYdWIsO dzO© W d B tetsB dzO s (BagchizuhdsPtediss B00H dzO iy ls d
VMisOdetse jdz | dderdBdtcOh jsWinsS lds ¢ di® f{Bisaett TdkBdaR® Oo |
et al. 2004)
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skeClddddz s ftslsdmMcO 5 dew C s5dz¢ 5 teHM-IdiBagetded d3j - C
and Preuss 2005)

35, 1 Odzdzed BIs $ dzd dzad yded 4§ tetskzyo Odad W

[ Odgdzd BIs JfIdHJ BIsdse dydd f-dzEByU® Odzf Mis tfis® O0dz
HyBJ dzslsts yYJteoats, ddzj ydzOlsoO ydzjL O, HOdeSCtcf OMO (
Hilts € tdfkz 30y dWis GsgBdwak Kumdr &t dg@00B) dzj o dz0Ils O- € s dzfkz
ydqw a0 SkECbkdddd s Mt HdsMisOlsdMmisd yud MREPY o L to
mg (Bengmark Mesaetal. 2009)} tcd ¢ dzd dzd ydzts 1§ ©OtsPys @dz§ g dz |
COdz  jtotsteOdzdaH jodz totsLtfdictsHts dBy j dedj dz20 3 &3 i yo
fte] COdzyjtesLtd. | eEtdkzvd3 B2 Gl Mzzyodlsi J dO
ftcj € Odzyj tots L(GrdllKinnuwpakkadadet al. 2008) 1 tcd Htokzets fHotskzys O
jd M WOddddd OHj dskOltL d0 fftdadfsL 0 MO dj Sz
CEBBBBOMYH j dz) d CBROeyY sdgda (1 tesvis d2O fsddfdls]
60, 4%, BPil® dd MtejHdzs M 50, 9%. 1 ttse jHjdats
CteC zdsdoms (BT 2fted §fOydj dalsd g dsdesS ZsdzOdzdz0 ¢ OB
(Golombick, Diamond et al. 2009) [ H dzO@ M Jj H &3 Yy O Isfy dejOH ( dzG WO drts IO B C
ots fosddyjdd] @O MjkzdkRddy §O0O0fttslsjdd §ftod 5
fOOf etsls j d/iAOdzPyj &Pjlsts j HEMsJEOds HE -30% d
f OLo Odzts MlsOB d dzdets ftod ftetsfypdzj HW o Odzj Osay dtfj teisH]ilsgzy d
l dLAtHdts ddots dzO glid@itc Qjtf teoksdsej df*daCO of Gsdats 240ts dzd ¥ j dzd
d §sodhjddd ftejL bteddkimjuddy §jtedtsH dO {§tetshd

skteSEddddz | Htod zOcOdz dztsC Oczdes §f sH W stedZ3® dzgO j k
ddzsd fm OCIsd dzd Qdzektsif] jlste Qsitslz &, O teayQ@fLdzts d3 o dzd o 1 dzh dad
yd. 1tMmisdedzOlss | L dzOydlsj dzdets tsB dzj € yOo Odzj dzO
2O Ml BiN0 fted foylsd omduscd §fOydjdlsd d dzOBO
lted fOydjdsd f dOftc] BEOZY] 6end dzd @OdR Fj oo
MsOBdddL qeOdzj &O M Misswdedjlsts f§tsH Hj2filsedj daC
fteszyes Odedwy dO CbkteSbkzdiddz ftced §OydJdelsd f <€ Otyd
fOdC tej OMO, dBzdzlsdyfdzjd &dj dzsd, d & ldzs 6@l O©dis d
Kunnumakkara et al. 2008; Jurenka 2009)
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lted Cdzddedydets ftetsizyes Odzj L HitcOmgs HidCBiAcspds deig@ H
ftesH) dzyjdedj d2O jHAZO MjHBIYO. 1 dotsisth df@ ysed" d v
12%, ddbMEtsdEdlsj tccsdzO Mj seodhddkts M 29%, O dz
Hd MmJ § sded {Idrelnksa 2699)3 3 %L d HOdzdzed fteJ HY SdzOG Ols ol
CHEZzBJdz0 L O ftoj oj dydw dzO Otlsj tcd Odzdey dziL @B dstHzw 9 C
dzj dz jWJiCl Mmdzi H J H d86 thipeDOlistg iz \dfRRA{jfls C B O2 HsL O 9 &
72%dzts Mo do Odzi dzO tsB j BO dzO »y dzi YEpglVKurdginfakkdaea H © © -
et al. 2008)

[ o2y § 5 fteskzygd@desdf tgd tcff ® BOIssdH j dz2 Otclsted Is
1200mgS teC Edgddz dz0 Hjdz ddBBO MatsHdzO W J Cied & deddnls M
(Goel, Kunnumakkara et al. 2008) s tc ¢ & d3dnmigi Hsj dg)4 OB dzj € YyOo O B 5 dzC
mMdzj H S jttOydw d&O JdcoddOdkdkzO - jteddw, COIB 9o L
M WjdddzBz2m@Lugddz) (1 O OmgCOz tdfldz dgd7dd Istcd 7 Isd -dz® H j C
csftedwisjde jWjSls ted fOydjdasd f tOL dzdyded o L
9 j dz@ jjCIsido desmils dzO@ S kteSCkzdsddzO® ftod § Oydjdalsd Mmi fy
dzj MICrodlm® C OCIsts d fted SOCdoaO M kEdyjtOlsdse jd € s
LizdzlsOIlsd tsls € dzd dzdf ¥ 2s Of sl ydf @dgjf jHdsd fy wL o O dzO
CteCzdid@z HIimMglsdj dz toj Odzd L JtcO dRdetscts BB Y JoL 8PP
dZO "L o OlO { tefifj HAd§d dipdzjdr] U4 dzd § 64 ¢ dgq Y dzts Y%dzjimalg] c
(Jurenka 2009) [ dzsets HEtsBi t6 dzjyjBJjdz jJWjiCls jJ HCEMG d
yddists dgjtajdidd @z dzts ¢ O dzdzBagighi dhdzReclids @Fztso ¢ j dz
tJLEzdzlsOIsd tsls tcOdHtsRBdL qteOdets € s ddis s ® dixfd tfo @@zizls f td
ded § Oydddesd fs$OLo0Ol, yj ¢ sd3soighd k) da 5oty udv
(2TMPHjdz) ftsHBBYe O BIi Btej YydzOlsO WhkdzC ydw d dzOc
MAHOKO. SOz Odts ftotskzyeo Odzy 4 EfMlsOdztse j dzt
9itaOMmls, Cdlts C(tdifdkdtcOls ¢ tod yJ Mistse i dze tc NicDdr
sOIsd dzO0 IsjMmls L O dL di3jtco Odei dO Ctscdzdlsdoe dzOIsO W |
teWHGCts € tsdzfn 2Q@pdCa®Bdsd Krmunthk&ara et al. 2008)

36.A Ot B dzts ¢ d  j dalz@ teesjy L tsid] O fiy dzts fiy Is

I id ubzd dz§ uded Y§tetskzye Oded™ § ¢ @u &8 ,ydigj dastc Cdg dc
14d 4 dzOBdz¥ HO9 OdzO H L t5dzd dzciis a0 hj O lsis{SufitaDdzdatsi 1O
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f tedd3i3mj ydzO s g WO I b d3dnaéGBadOKunnynukkara et al. 2008; Hatcher,

Planalp etal. 2008) teszyo Odzy L O f sdetsd diztsfmisls © gz tffStdAs H | dz
Bddz ofmdeCyd BIddzs o C MdzOIsts, JHJdzMIse j dzts -L Oh SIS
dzdj HO fscdz NOl bsdkzitsa O e Bt Ctsdzdyjf Aot I[sC
dzd o sfls, si 2 COILts 9l 9 odMmMtsCd HBL SEkZtSkzdkdds Is
ftedml Misodj tsde@. &3} eded § B dzgts  d WLECH jfHotO0BJO , §f dz- Ch Loty s
tcOCIsj todets dzOlstelzf 9 Odzgy dO dgH o yYjtedzdWw HtetsB d
Bsted) §odzzyOeOdzd cetdjdB3d HLd CkteCEkdigdd (0, 5%
B d dzfs - Hstds -CAG60 Is dzts  Izjo jdE-Qrinte Isd sy o yjtededw HictsB M
dzdlsi M SCSkteSCkd3ddz ydoslsded. 1 teHI dydlsj dzdeslsls©
M H B3Puwefka 2009) RABO d HOdzdzd, vy SkteSCkzdzddz Is Bsy
d Wkdz ydtdz0 dzdzOE®(Haxheds flandisdtds. 2088)

JfdMmMOdzd MO MmMdzkyoOd d&O Odzjtwedyd d SCStdksOCIlsj d H
Cktcl zdzd dz o i (@oelKurhusnakRdsaGet al. 2008)

37.1 OydsdzOdzded Stk ddzOydd M dzj C Ols

Invitrod L dzj He Odzdw JsCOL OO, yYyj SkteSkdiddd s Mmdd
RO desets CdZzOMdui MSd ydbtsmisOlsdyd ¢ Olzs ey gz 0dz
dzd dzd , o d, dpCOE dothyfldsdp in(icadis Piwowar, Milacic et al. 2006; Alaikov,
Konstantinov etal. 2007) a#ddzj tceadL i d3 J dzOB dzt CeleamXibfztcdzp € tsd3B
£ d Sstcyd degtsdz dz@ H j & jOdktslists dy jotd Rids Id3iB € izl o 6L goztsH Is
COoyd Mise jdddzgddedtsdizts 3 dzO(BafjdhiaflP@is® XAb; Landisvowar,
Milacicetal. 2006) [fo jdz Issoa O S kteSCkzdsdds Is Mmj dzfifd B-d dzd L d to
LdJteOh O twOHdOYydqw. Il Mmihslss otcj i34 EkW@E Rdgddz Is
CdzjIs¢d Bls §dzOMiIstse § dzdztsMmisls ©  dzO-dzi yf imdpgizovsat] dz, yd
Kumar et al. 2003; Alaikov, Konstantinov et al. 2007)

skwCddddzd s Mddzdes ftsodh O O y\rsrstme§tdif yeag®@ps O  j ¥
dzts dzdzd WelgolscSfd Ists 5 fteddzydy MO MdzOBts ylkze mMise d
(Hatcher Planalpet al. 2008) ssLd jJWJCls ojteswisdes |j Mol toL Odz
BAzO HO ddzm B dtc O B-dhzlizlcldz@Is @z ss dsf © odeS BB Sy lzdg M s «
Melphalandz® tj L dMmisj dzls dzOIls © 3q j ML B3O (Xidod2ide ietyalizO  dzd dz
2010) u s © Iss82 YsMsdecO dzaf MO yteiL ddzen dB dtcOdzd
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L] dlsj 60Ols iz t§ § tizte® iz o3t 2

ddzn dB dtcOdzj dz0 FABREAADWEAIE o @i lso fosyj MO O toj f O
sts Mddzj ecdmisduded MO tftejhrjdjdd d ¢t&Ed@GHEOYJ s
dzO THglidomided dzHortezomibtc j M & d3d J dzts 03286 (P&kdayysppanet al.

2008;Sung Kunnumakkaraetal. 2009) 4 d dzj e dL o3l Is BBy HEZ &GEEBOLEZJGd dO
fslsei toHnjvidpdsfsHg dz dzO [ [, BOL dtcOdz degs Adedstid@Ddzigif h
dzd ¢ di2B6{Sing Kunnumakkaratal. 2009)

skteClzdsddz Is ff tso dh Oo OxaliplétigCtdsdd oAdeipladiso® dggfd -C d ) te
dztslsts yJ tco tsGenkitainkg e dd dsE® ¢ d m € Otc y@ossdis z20 U devs fy
sls CktcC Padfithrglddlze B Jtc© 3J sOMIsOL JtcOdzj sts dzO t©OE
BJddlsj HtctsB 59 jc so® dipd Mifisc o dff 5 SISC BdzE slss S 5§ Ists
f tod dztsy J dzets ) QGslfikarmmundkladzdttal. 2008; Hatcher, Planalp et al. 2008)

RABO BOYJ HOdzdzed d L O OdzlsOc6 tsded filsd ydzd £ tsd3B d da
stslsj yddesod OdzOdzsL d. [ Mo Jj dz Is tsEy@loplfofpeaiddzgf dz/ Is
Aesdzd o didh ¢d M tcOWHatalmsd, Plagddp el dzQMO8) > dzj L O

38.[BtsBh jddzdBj Hjh d dzOMtsC d

10Mjc0 Skl kdddd B s dzf lsHijsii@Xistz. Is  [odfls ¢ 5 B-to t5 2 dzd
dZdv tBOY] §sCOLoOl, yYj b2 KO L &ZOydls jdkdzd {t
B jdxz® OCIsdodesfls d tlStcdoOl §jtmfjClsde-0 LO B
COtMmlse jdz ftetsHESIs. | Bdzj &3 dzjectsed HtojHdABMIse O
fMdydzesfls L O destedBOczdzdlsj CdzjlsCd d EZyOmAdhEssts o |
Hj2fkseadw f) ydbosmMsOBENd. sbBEBRORH ydlfj ftejHMisOs
IsOdetso j ded sy CtsiBddzOydd Ml Mmdded ecdmisduj dz Odzls
ftod -hfdets S Ctel ¢ s 3 j desRded S dzjlsi yded dzddedd,
fted StdBdddteOdzj dz0 C kS bkdsddz f o jozlf)fdg]SSiOfefpd Od
] Oy dzets j HO fj ftetskzyd d HB COCoa 0O fMisjyjd Odasdc
B ®SEkZO HO Mj (seoddw) dj cOfJeEdzplsEEEOtzdL bo € s
BsLl YydzOls O &BdSteshtcj H O.
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4. 1 dJOtmj dztse Isted S MdH

4. 1. rRflstdw

 dOtefmj dso d¥Is HELERNHTHJ ( OFhjlpsots, Cjlts j B
shj dO Htjoddlsjy ¢i teyd d € dlsOIPiphza, fitdgritetdal. f s j U
2007)} ojL 1786 ¢. OTfkzomsfavey Y ls OOtz slstcj B OlsO d
COdzdjo OtfMmjdedls L O dzj yjdzdj dzO Istcj MEDlert Ptej L M
fsydzOdz O My EYfsktjBwoO ftod ctsdzvw df usdie(ts 2 Lindsests «
wded W, Jfddzjfmdy, dBj zOdzmsdzd¥, ©O~ dAs0:Jf Oflzf dls O
fsdzL 0 Odz o szl tsdzts ¢ d Yy EXeQ Cff, to ACHsedFI@s 5ih jB difds j & ) dats
LO dzj uyd dedj dzO -swif |G ts Hltdad] Gp@sIs BB § o O f tafj HB ldzl yj Lk
fl z dzW¥ @eEdvsek, Giles et al. 2008) to j L-Is j7 0¢ s HXXdadj £dz@ d s ©2 MO { ts5dz
ded ) o dilsj H Odzdzd AstOQY tg oy j i Byl jdalsldnds figzOs ls 6O ff te t5 3
Bdw ([1]). 16 ksoO otejdj MO0 whds M s, yj
d ftedyddzy o O tt0O¢ dzO ¢ sy OB j d ¢ e aifftabsy lsizE r3d4isB t
Yd Mot C dzdded yded ¢ totslkzyo Gdddipts ¢ OUstOd Igjts¥ j 1 tislsfep | datsyiHs O ¢
ftod [Mgdzizy]ded] N@eQdsdgd L O Odals d d3dsj dzth dgde@ @Dledso dts
Otcfnj dedeSjiclsf Mjs cEMEA (lzj tsleststf j 2 MC OO OCGj deydw s dzj € «
Csls s TfisBYoXE .TrisenE | §5COLOdz LO dqdzHEzCydw dz0 6] &3
9l LtcOMisdzd f Oydjddb g, Htc®IgjiedOdED[], ~O0ttOCIsjtodL
Ists te®5; 17) d/ ddzd dz0dzd yPNURA RAZO1 % zm 7 ts elzdizef 8 s ¢ gz gl
stcwBo O HOMs widhkddsdH d RdBdslsjteOfdw.

42, AOROSBCddzj IsdC O

TrisenoE ftoj HMIsOo dzv 9 O As,8:HN] & tstelyL] Isizisyiat®d ydi@®s ldzOc © i,
COlts ddzlstcOo j dzts L ddd®y ddsdphicialetsimiio© i fatd tHH s wRBNglyle 0 ,
LOa dMmd &ssmls tsls Isj & @ Hioolsl] fdadtls @R j igeOk g daydr jezls o
dztsy § dzd jmgds®0: 1 0 9 G teOded ydlsj MdhuanrdKwdng 208 g O
dNdHdzj odets §teddztsy § dzd § & fdsnjlsciasitat@izefd of difjil o sHgdzd].c Ols
t L BteB yHssOsizjde® ff j etstcOdzdets fted dztsy j dzedd 4 4 syls(d
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L] s j 6Oztij ROBEH Gas8e Isted s f

dz0 ughxy © CtOddydls] MjyYHEZsDIQ s, BOWOBOSC ¢ d dzj
AR | MratsHdO M IsOLd fted ddzlstcOo j detsL dets ff tod «
dbtefmj dedCi s Mji BIlsOBsdZdL dtcO s dztsfol dase o dzy Jlste/ddzf v
OtemMtsdeso © CdMmj dzddz®@ d MmMdzjH Istsoe © B oL 5 H-tS HJ B
HicsBdzdIsy i IsddzOL d, SCtdlstsdzismdz) jinls®fils HBIs Isdtso BJ I
Htezed dzj COtiise O. [ jIsd dzdcmfChpid@s jls i frisfOupcsisiipfids dts 1 O
JHddzjdzd j. 1 Boajuyjy Bl 90% Bls OttMmjdO Mmj L di yo (
WOLth=26 vy@HROL5 Hdd) . [ IsdDyPotdzists m dz@Hc@adDls dzj stca
JHddzj dedv dz2O Isted o Odzj delsded ™ d f j IsiorQfdzysdzls dafty iy jods g
My dOttkzfoO® o yjtoddw HtEsB, BIi Btj ydlsj, Gty 00

43. [ jnOddLi & &O Hj2filed]
4.3.1. RGHEYJELOd] O SCMdHOlde jd Mist] f

[ O j deso dWIls IstedsSMdH d Httkzed Otmj dtsod ftotsdL
dzd S dMmMzstetsHdzed ©WOHJSOdzd (tst) ©® SdzilktObO, ¢t
90dz dzO BlstsRsdzH ted Odzdzd W d3d d3B te O dzj dz ¢ tislds 4 akaly d O dz,
ssntsdzh tod d Is jdzid dE@zH ARESHEESRQ0D, Sumi, Shinkai et al. 20145,0;

sls jHAO MistcOdzO ftsodh OO tBtOLEzo Odzjlsts d0 ¢ st
s5C fdHRMP] dls OL O, O Bls HitkzeO L OlstclzHidz ¢ - B tc @ de
2O jdLdBdlsy cdzkzlsOldtsdf jtesSMdHOLO (411) d Isd
As;0;d dzn dBdtc® HAR OlsjdzdedIlsj o jteded, SCSwjlts Mmi hts M
1.6).

LOr ABSMdHOLOKO j jdLdds, S22kt Ofpdthmgwd mzf.
odHIf)2 cded B zOesftodWIislso Ols OCIkdo dteOdzj Raslod IstcOd
f dizOL d3j dzOIs QSudzij SRMKai@ORD2010) v tso @ | HBCOL Odzs C OC Ists
Cdzj BIBAG tafis R sy HOM d tsls [1 [, OCO d fted datstcdzO dzdzc
Ostels©. wkzf jtesSMdHdzdls] ©WOHJSCOdzd ftojHdLOdS o Ols
1Or ABEMdHOL OO d Odalsd S fdH Odzls d Is jAs,@20 B3O v O &rls
ZOIsO OCIsdo datstyls MdPBs@L My yatAj\H j dzv  ylkzo Mise dIs j dzdets fls Is
fd ded € .

11 tjHEYydteO otHtttsHddY §jtesShmdH d d&dyf dHddls
ydteOdz 6 dzkzls Ols d ts dz. [ isddazhzS yddzse OlIsO ¢ d Mmj dzd dzO,

77



46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
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M smMtse dzBHBzB O de@eH yd tc Q@ A BBYls tFOB®MPHPp dzso dW Is ISted ¢
~ndBdtO vt YtejL C o Odz dikedts sdggH W PG ditd @ dizgf W dz@ j dzl
a3 @Sumi, Shinkai et al. 2010)

43. 2. 1 tsodzdW o Odzj dzO ft¢ AsLddkdOydzd M d ¢ dzO dzdzd

[ SMdHOIsd o dsf@sL offistegjdpf W dzd § o terkz 6 zdzOYdwisO
sdh O (6Bhdal.c SOCi 9 d&jrOdedLi d3 HJOteMmj detso W Is Isted
sdh O dz0 -G§ddsftcdjtad® dzd Is j  (Suenis BhinkaoeS al. @00) do S Isd o d tc O dzj k
ZONKdp38d 50 f tetsOf st Is tsls (RafMBEE/ERK (j @dsls d G thf@s tsls d Y j dz.
Yj zd@®sls j L fdce dzOdzledf dafi Esf c@ zOBO Of sflstsL © fj
dZOB dzs HjdedwWIlsO, yj ftjHoOdlsj dzdzslsts  tod dztsy § dad J
B 5,05 dzH EydtcOdetsls s ONKI§ 38 d tc Bydzjs s e@zP ls dzts  ff sls M O
VMlsOdatse j dets j, yj oINKzW Ots hp38idcHasB@y | €&dzj BCtcj HI L o
dzj sts dz0 Of sflstsL ©O. 1 tod dMBEK] fdzdS Isksdz jdaPdzdedes oo dfHssued
Of s sthe @y 5t ¢ MPFHULWOE Ists d §ted o&dj dzsdsded Cdzj s¢ .

As;O: Bsy j HtewsSts #Z20C§dzn B s 0d dzS  OLJPAK2.Htsj H S 5
stsL  AsEDyfieisdMC O OCIsdodiOdzj s dz0 BAIOBIATcd §f yd s
d STATS5 (Platania2009)

4.3.3. 1todzdwoeoOdzy dz2O0 tOL dzd ydzd IsteOdzm§ tec

b tod t©OL dzd yded Iskdssthezhy Sgzp §i o deq o &d fetbg 2 O Odzj
wis O d W)W spB3fSunitSDidkai etdd02010p € Is of tc O dzjpESEEtscg® H O ]
sBWidd Bl jHA&O MsteOkO f ddHkydtOdj st pa&o 6 fid
gchke, Stdlt I Mot IS BdA@ k& W CHE R O W s fi
" OlOWPL® Ctjlts §slsdmS 0O H CHKE Y QugldiagdsSts agds
O3Bl YtejL StdstsddteOddlsj s djcts ¢jdd, )
Cldz d ddzHzydtcOwdgj LdzOO CAdotfdistd< d@p f tsizfOls tsalfs icfldstg) ) dfs ofzd W
McOo dz¥ 0 Odzj 2O de" S skC 5 o3q j dets dgded S dzj Isi fy deflz dzd dzd
s d o|B8d O Wkt fls o d Is jAdzCad| dz8 I B 6 O zO) OF sk BL &ls § dzv
L dz0yJ @flg d gld 820 dz§ G P L BB Y OL O
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r ot desodwils IstedsSEMdH ddzmn dB O Mo iSE b Gdzj Ists
Ml slse jlsdzdIsd 3k (BupOIhiskaingthl. 20K)) uitsso © o j oW Isdzts s (
sCdMmdzy o Odei dzO ydMmisj ddesoe dlsj Sti.fihls QgL edizlsed Is O WrOd asc
fslsdmMC O IeOdhStedf ydqwilsO dzO 6Jjdz0 L O Isj dzsdz tOL O

As;0:0CIsdo dtc O INKJ dzZD s Ok ® tsls o tsw fls tc Ocdng W tf igW tstc d
stsLd dzgOyddz e ftcjHfOLO O s EBdS o dlsdded dzd tc ©dzj
cJune dzdL © o Mmi MlsOea © dzO ¢ i3 dzj ARrElzy & b 5 O dzfn TWaeOdu
As;0;f so dh O O OF BRFbddzsh] Istdsloe jdEdzts IstcOdzMC tcdf ydwils O

Is d 4 dzG (Sdetf, Shinkai et al. 2010)
( ERK1/2 \
mil

4 ™l SAPK/JNK —* AP-1
l Bax
(TpaHcrnokauma)
@@ p38 MAPK—> [Bcl_z \
As,0;—7— @@

(dhocchopunupane )
6> —
XIAP |
|HAﬂ¢.H-oxcu,qa3a| ]‘ NF-xB | — [ FLIP | —y
p53T — PUMA T
——@D

Sp1 J, — Tenomepaan,
WUHxubupaHe Ha K
MUTOXOHAPUANHOTO AMlLaHe

JleekeMUuvHU KITemKu

Ada6. [BESBh jdO MRj B0 dz0 AsiOs Odzedle BilsQ, G
fMstejf d OfsflssL O o (S, SHnfadetal #8840) ¢ dzj Is ¢ d

dtefj dedIsded W Is 2 SyA7T0F0O i adi diMRLLCPODY O dZAS e, SHinkai et

al.2010) 1 MmdzjHMmlseadj dzO Istse O NB-& BiisCQed] il < dadgdiyidds
Yydiststf zoL 30 BIsdM&EOC PCMftcfmMdwisO dzO Odzlsd Off stf Ists|
Woaststed, yYdbsCdded d OdalsdtsC fiyd H Oékls dzdu fjlsdaLdeisdgd] dAsO I
As,O0s-d dzH Zyd tcOdzdwvls sCMdHOIsde jdz Mistej M fiF8 B Bsy j
dv Ctsd odHtej CdzjlsC (.

79



46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
Bz dzls d §f dzj ded W  d3d § dzts 3

4. 3. 4. dyteffydsy - O0dzedL &i3d o tsftcj Hj dzi dzd o dHt

RL O Jj Mls dAs,04fnls Uiz dzd s © tcOL ctcO) HOdzj Ists -B2ORW z1L d 5d
T OtOS Isj te j(Bmmi, Shinkpiletial. 2010PML-RARU 9 L f to jtfteyjlsifpfsvelet® jdgGh
o0Oyded LO Bdj dzZsdH OISO HdW jtoj dzydOydw cejded. [ Ists
HEeydteO HdWjtejdydoydy &0 &Odzdcdzj dzdlsj § tetsd3d j dzts
dzd dLMmdzj Ho Odzd™ f 5C OL 8 Ols, -BRARU dzg RO Is gz Gzfy § iz
dz@BG tc OdzmH 2 C AP, N € sy Ists SIS OHO 9 0y j dz 3 MBtePL | o,
dzO 1 ¢ FNCANd H @Plat@nm®©2009) | OAsOsfAsj Hd L o d ¢ o-Gz) thdats ¢ 5C § s
fMdHOIde jdz Mstejfl d OfsflssL O o IjLd SdzjlsCd.

As;0;Mis Bz dzd 6 © 6 OL 6 O H Odzj ASILIBOSIEYIL, d Sdsiadsvs gt
ey " O o dwStsd Mzzyod dz© [ [ [, MPldtanias 2089) j dztsH d iy

As,0sMlsd Bz dzd 6@ EZBdSodilsdded dzdtcOdzjlsts d Htetslsj OL 5«
f tcts sHcdAtE, & Otc OC Is j to j (Btatani@s 260p€)[

441 6j HS dzd dzd ydzd HOdzdzd L Q WY QtsdfOC ts dzts

As;Ozf teswWowo @O L dzOydls] dzdzO ftetslsdo slsdidtstcdz® OCIs(d ¢
hg sl (1] d J ¢ WA AR @danasd 2009)P MLOL d OSIsdo dztsmls )
COkts MdBzddteOdsy dO HAW,jtej dzydoydwvko d ddzikyd
As;0:f SH M5B ZOHO9 O HdW jto] deyFacPMtii st BEEdyY C
dzdIsj oBj - OdedL &i3d .

A;0;5C OL 90 yYydbslstsSmdud dz 4 €1, d §f sisE B t5ip iz Gl & «
sdftsej fHAf)(djSOClkts d ol terlkz OCdoa 0O, fHtosdL nts)y
dzj s &zOL dd, dOftc. Bzdsdf djd Bdj dezsd, mtsHY S ddse
d mf[ . vykofmise dlsj dzdzts ilsAsO; @ Ul jozddn @O wadyizd G 1 df)
[Y)] . 1 dOtMmjdseadwils ktedsSMdH d&syjy HO fslsdmMEO f
gsf s, COCIsts d ddzHEydteOdzOls O ®i6 d BESH Gayapbi) tcL 9 Od
Hideshima et al. 2002As,0s 4 yYdlstslstgfS fid a3 & dzj sCd, ftosdL -y H
fMsdigdH sz Bsted, SOt tOS dz0 dBdzj YydzOl O N dzj L © d dzd
ZOBHI®o Ols ftod Isoi tcH] odMmMtsSCd Ctdayj destcOYdd, ¢ ol
LOMw ¢ Ols d dzts tEBk@edidzR®OJ) € dzj Is ¢ d

) tosHi dzy dlsj dzdatslsts o L H j 2 fylsAsgDyf i delecigfCed® S teecksnigofcty
Yyqwiso dz0 destedsOdzdzd Mo ddem S d J dzH SIsj dzdzed C dzj Is€ (.
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OMAs,0;9 ftotsHi dzy jdzadjy deO@ 6 Hdzd dzOtLkzh @9 O OHRjL I
LO WOcmydisdss 0. (¢ to®j LlstosW d dzded CwOdk dzsydlsd
OHRjLd" O d MsddzddteOdj dO &JcteOydMBRO:;d ¥ OC ¢
9 fHtosHI dzy $Hded pi3d@Ees Aoine et al. 2009)

45. 1 Odgdzd Bls Cdzddzd yded f teslzye Odedw

[ Otefyj deso dWils IstedtsSCmdH | Ttz e QW € tede® j tzj Y3tF 1
85% tsls Mdzzyodilsj. 87, 2% sl fifdd wd jinddsfsldils, s W ifisty ddiriatsc
MAs,0;, dzj Htejlsi cf Wo Ols fftesctej id W ts HzD dzd O BHSEAE) o Ptzj Lk
tcd tjLizdzlsOld M §cdkzkzy®g Bl dzs j © © BRI dRdtddedM) (dis tc C
ydtsdzOdzdzed R d d3d tsls j to QYWgng dnd Ghaaf08)yizj ¢ Otcfyls o O
sdzd ded ydzd Y bl @ddvW Y s fOydjdzsd f tj ydHdoed:
fs5COL ARz B Joj dets f sded )y O © d fls OB d dzqRolligtar®@ dzd o tsIs
lllmer 2009) } tc 13-33% sls § Oydj dzsdlsy §OwOfteslsjddd s Mmj
1 s9 j ud sts tf @ulidsidddsydO o Ols dzj st s j-adafffy s Cs@s  fiisldg flsjCdz
Bsc Ol HO fsdzj MOl f 5o jARPs tisj B tc By M) dg@Is ©Ag 51§ faqf § +
dztsy § dzd-j W j € I 6o dzis ts Cdfsisf widztsf, 5 HisC Ols 5 {f to HASIBpdEQ Is tslists
d toj L kzdzls GdzjdLUsQaediieQs(@fu, Lau et al. 2005) € dzd dzd ydes § sz yo Od
WOy O dL fi)dE s dge0dz0AsD(0,261sgkyg H)jddz OMC tsteB d dats(A@0 € d fiyj dz
mg H)j dzf o zOGc Oded 5 i lsd fMmjHdidydets o ftetsH-I dzy j dzd
Bd yd f tverftevSel Gilesetal. 2006) v ts9 © dzj yj dzedj Mmj ¢ tsdzj fiydzts
toj M dzed y Oo Odzgj O § Otc Off toffistdsd] JHIBOO dgP ko jtugih s Is6
ltetso jHjdets J d dL fdzj Ho @Ry Hif SIOED BO L SEHBOHE&B 66 "
dzd dz0 fted HOydjdasd f tojydHdodteOdz toj WteOCIsj toj dz
10%tsls  §f Oy dN d2s0d)ls,i d¢j € o Odzd f} tdsqO L Hdtis S Az e dizO y Y &8 d3B
dz@d v AssOs(025mgkgH 8 © 1 Isd ), f josy BEp QD dz OMS steB g dztso O €
iv. HBSo jdO Hts IkjtOPrblu] Gudisdst §tod
10MicO | fteso jHjdts MOBE j Hdts toO dzASEE & df tc O dzts
f Oyd j dzls dRolfig afd fillmer 2009) R L Mdzj Ho Odzets | HOOEE,15 sB O W
ddzd Ogkd/5H jdz L)X T R wdidisC tsH 5L tMelPHalent B e @ dWw mi s
fsLosdzY o O  SHitsR{iGEOAAgJ O faslsdyj dz tejL 2dzlsOls. 1 4
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ygad oL dadsd o yYd Mmistls OtsOdzdised VY i lsaf ¢ Pas H 1da@y dfls
yqdotls dzO §Oydjdldsdls].

Vtetso jHidad sy € dzd ded hddidd OfL s A yeodO dfdOy disilsdzls d ) H e Iz
Gzj 5 ZOL dd 6 OL o Ol BhBsds (VastdiRlo Gilgsiej 8. BOJE) dits fiyls ¢
dLidj Ho Odzd W sO MO EkyOflse Oz I iOw de daizd ds¥s &.[ [ & O L
msHY Cddetse d d dzdzgz® & gsdsd v HTLY -1 dzjJamOO figjlso s d ydzO  f sdzL
HOo Odz0 ftod hsets &ORSO yOfmls sl §Oydjdisdlsj,
Ud s dfdaf Usdss fmls .

1L"SEdS s Sddddudd §oskys Odzd™ Mo d HASEHdeids o Ols
fOoydd dzsd ) &dJ dztsH d drsto@stlds @ilesjetal. 2pQ6JzH wdfd3 sIs H j dzdzd
fteskzye OdedW dBIHE 9 d sREcWdEdd G ByGpdsdddj MEB i
Ry HOWE ls Cwki osftjddoOd). Ywd [§[ d -mf[ j
kqudzO fsdzt © fted dvStsqd &l §Oydjdasdlsy.

46.A Ote @B dzts ¢ d Y dalz@ toEsjy L ts] O fiy dzts fiy ls

 Otmj desoadwWis IstedsEMdH ddzmnrdeB JicBPsIs dzi BOAzdzP C
LO j &3y HENg ) B dzBP@ Otefyj dz. wddBflstsddlsi fted
JLWds, Btdkid o (Bt B3O, HJdOtdw, Ottdlsdzdwy d B
Cd HBLd, GCOCIs |J dOftddit o 02 dadils ¢ CHI & ~LdO d
fijtfdedsj dzgsOydw dzO@ Sty OO, dzj otesf Olsdw, HJOB] I
Yy tededw HtetsB d =~ j tf Ol$As gnp dakodp@@08; ®lat&n@dc2Q@p stk dzj H
dzd sy Isted tsls Iswa tsdOtfpddzs b thdxd z&dazOB Odzls j 6O §
As,0s.

1O Misdlsy RAfOEMA I A JjtecdzdCj Bdy, ndftstodd]j Bd!
BsYydistsy jdzdw, §jted¥jtedO dzi detddisth @lsddzd db j (Als g Ptz @d
and Kwong 2008)yy j mMists Mj] t©WOL9do O ftjnrtsHjdz ~JfOIsdls sl
sjteOf v isO, Cs2bts dLdmMCoa O dz2OBOAzY 9 Odzj dzO HBL O
mjtfOlsdlsi s sBdSCdetse jdzs BlshzEdzgweo O L O Szt MmjHA]
HO MJ ftoadhd.OUj Lidisoy st dis S8OL gz P &ZOow FEOBJ
YJded jIsts. dwtcOQodadlsj dzdets yjfMmlsts fmj dzOB dz¥ HO8Ol " d{
od, C(tdlss tsBdCdetse j dzs dzj dz2OdzOG Ol dzOBOdzv 9 Odzj d
dIsts BdzdLts 25% Blse @O ytdj E@Asls/py Oafdiwidigz@s , f-tcd ud dav
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L] s j 6Oztij ROBEH Gas8e Isted s f

e yj 20 d R juciftgdswds@isyfter) .j MddzHtes B s dz0 dzj 9 § ts
nOLOCIjtedL dte® M Wi @HeteidzIsQ Isdzp st Qg By diz g , dzO s j ok
Isj crizjscztsH tetsB ded d datt d dzlsded Istf{j tdd Y @g 1o de dafiad dzgffo d ,
stsL ©. uLfyj ffgegites dnods fted (1] d jJ ROLOCIsj o]
dzj yj dedj sts (Mmtei " © M fYted 6 st -sfjsidfolsd)dzOhsddz Yk
ol L Bsy jdz dzj ls GRjedg | dzsB g1 Is  Is tlfdtasiSHE(LHO DY jlz HH Qizy O¢
QT-ddzls jtco OdzO d C OB tedzO Otdlsdzsdw Isd o jAdzlote-SCakddzO d
tojdz BdzsC. JltjHABHAS djuyjddj f OdidstOydS dzd dzd o
QT-d dzls j tcAsO. ] i3B ted tslstsC Md Wj dz, Is ] oD@z ¢ O da
Kwong 2008)

471 OydesdzOdzdzd S tsdzB d dzOydd f Htckzed dz

s sd3B d d2® YyMMOBJ ATRAd 3O Mmddzj eedMmisdujdz jWJis¢b fted
ZO dgv C sdzC 5 tcOLARG:9dzd HYff Rdylsd R sMdzso dzs AERA f totsils j
I dzO0 tdgdso AARA zdzj Mdzv 9 © dzO A @ Oflzfzs s C O Jf soldh Do OOIs
d¢Mmy i Mdwvis O -%#E,0:GKj o O\ atafdEiflezpGdpls 00 dzO W kL s dzdzd ¥
PML-RARU AJRA i 9 RARUYOMmIKWahg and Chen 2008)As,0; f s dh @9 O
ylkze mise dls j €zdefs 5 § @ ts EAONAE(Blatanias 2009)

vMlsOdetse j des j, ud OME steB d dztxojQllsizdgddvm AseldejdgTs @
invitro. s BY IsO fj BBOYJ, Y btseaO® Mmj HI dyd dzO dzOdzd
BdIsOdzd © MtejHdIlsy LO Cdzjlsi ydes SCkdzlsdodtc®dzj, BC
fMdHOdelsdzd Is§ Mo sTisbhb Of dzOL BGls O BE AN Halpds | ME M g Iddg 1L &
ftoslsidded d ftjsBdZzOHO9 Ol OdzlsdtsS MdHOdzIsddPls J W,
B sodh Oo O ol Istej Cdzj Isi ydetslsts Mmi Hi to) Odzetf§fo dzO ¢ &
ded W fMilste fn, Asfw Rt HelOddY fted Y dsgdktkOf s¢ O
CdmjdzddzO® dzj L OMddzo O { totshsgOp, t5lstlz dFs tcdpts Gtsd H i) zlinis ©
ts Is fp dz@Xaras&vvas, Carcamo et al. 2005) s ts d3B d dz@34@f ¥ Bo@ezamibd diz3O- M d
dzi e dMmisdyd dz ydlssistss md ud dz J W vikds(Wedntehehglet atizd § dzts d:
2010) slIs d MECPJ ¢ dzO dzABEKYSTAT, As,O:f .o j sHIsdZVW 9 O o jitH6d L 8 d € O
e L dMmls jde@s dgd s H j ¢ MPdgy B Qd 58 Gedz@Ha@athis Hlitkeksma®@t al.

2002)
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46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
Bz dzls d §f dzj ded W  d3d § dzts 3

s s d dzOy fpds @ Imatiib § Mddzj e dMmisdydzO0 ¢ted mf [ . 8
As,0; dIFN-Uj fd dzj tec d fyls d Y dzO -Sfdgidls | mfdzO (faitly i Chefr

2008) As,O0; f soa dh Oea © ylkeo Mise dIsj dzdzts s Is TRAIdz(Platahids] 5 d3dzd
2009)

48.[ BB N jddzcBjl Hjh d dzOMEBC d

 fOthj dzsodwils ktedsSmdu |jJ odmtsStsjWjClsdedats fts
s5BOY] JBO GeEtwOdduj 0 jWjShkdodtsmls ftwd §Oydj dals
Efmf jn f Htelkdd djpjdeasdijistetOz WS Isdlsj tls ¢ ts-Be ddzdte
dztsy j dzdAR0:dgO f j et j CIsdodzd deseod ftetslsdo tsdid | dzts dsdzd
HO fMi duskzUECo O Mmisj f j d Odzls d BASAABAdzAEE dBE IHd df
fsodzdvj dzj GOIsdodzs Bls ©OL Iso t5tcd BREELO CUEEd®  dfpfjSS
tctsmtcj HO.
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H.ArJ R 170615 6 YR

1. Kjd

Addz dz2O HdMmjlsOydsdeadzdwy Istelzn j HO Uy dzf cledsuzdg Is
ftad W o Odzy dzO dBzdzlsdf dzj dedvw dBd J dzts o3, o Cdz¢ yo Oh d ¢
i J tofipfdjoSdzd o J M jEman® ¢ E ©Glisdff.ds, d IsOC @ ddzd 60 dgslsts (¢
ftod dztsy § dadig j dgd kzds o & dzd dzd ydzOIls © { tMeEhiaf Beddanrs ¢ Ot mls ¢
tine d Bortezomib

2. 1 0HOY]

1L.r© i wBftejnjdd ydl Erifesinhdyd teded" 155 jj WzlsUslzd dz®@ dzj Is
dedd d di3dJ dztsdzdzd S dzj sCdd o OsddtcOyPo wdd MO ydf Jsdzls ¢
sd dz0 ¢ Rde®;, Kdizhalan Bendamustingl Bortezomibe | tcrn 2 i h dilsj GCdzj Is

210 My fteskzyd odzdwddilts d&O JjtkWtsLddkzO o trk
Mo tsdzso d S dzjIsC .

3.1 © M dL MiEnfasive®S @Oz o dzdwdzdj o) ternlz ChgEictcOydw
¢d.

410 M f(tesptyifts Hodd@szedlsj dLfdjHe Odd ojhjfis
9l ez OHRJLdWISO d2O Bj dzsdgded CdzjIsCd € &g WdBtst
swis deBtO@EsH ] dzd L O L Mdzj He Odzl dzZO OHA jL WSO dzO
i d L0 Byj O &0 M st dtsMislsO L O ddzo OL do j dz t

510 My dLMmdzj He Ols SCtdiBddzOydtsdzdzdlsy ftetslsd o tsd3
gL MmMdzj Ho OdedIsj o jh jMsea O M BedzijH dO lsCtedo Odzj

6.1 © MJ § sdzzyOls HO dzRd {fLcd Isdfj As@IEG s dzdzts H j 2 Mis o
odJhiMmMlsoa® SOt Mji  totkzig@Bdzff)ts s 633 dztf bzglzed B | Mt & Kz blz€
si ydzO ME3 tgdss z @ dzd of dzd Erisfesinede® e lztczZC IsztcOls O d ff totsls
i MisCesy duptc Odedzff 6y dzd .cOW Istso j

7.1 04 Mfteskzyd { tsotfdmtyiedoedsy dsdy) eepdzkz0 s @smils dzO0 dL Mmd
9jhjiMmMlsa® Bls tOLddqydd WOCItted, sBizthddPioms aod dzj &
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46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
Bz dzls d §f dzj ded W  d3d § dzts 3

ftcj H OO dzO -6d] dzlstyfdsy jotStfotls f dz, W dBtetsdzj SIsddz o dzd H
BsLl YO0 &GieeEHEhRdO fsodhjdd OCkdsdsfls
c-RafMEK/ERK: §f tso g h j dats o Istej € dzj Isi ydzts dzd o tBclg® Odzls g O
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m.fovsrtrROJR R [JrU[TR
1. [ OlsjtdOdd

110 jh jmlsaf@d zOc Odzd o) ok 3q j dzts d3dzd Is
1.1.1. 1jhjmke®, (L egses OWzif?2 ih®s d jstslsd o t

U ez yd dzeNsNiNelaste o d3d Is d dzff te SHfR{CGz@rdgdstie): (

GH,

o}
N N N N N N NG N N N g N ” |+
O_p_o_(cHg)g_T_CHa

c|)’ CH,

M =503,74 g/mol

gl jJHddzj dzd jIsts BN J Mmddzlsi L d tel@ndpry Eill, Mifxdjamcks iyls © o j ¢
Institut, | ! slsddzg jdz, | jJtedBOdzdw. 1 tojHMSOodzv o O BW dzts
ftod G 4 Al ls dzjtfcttsd ceisfiglejjvteal dzj dz tcOL Iso tstc mMyo € f5dgj fy dzls 6 ©
tcOQo dzd B J d3dzd yYyOMmilsd -§ tetiny OO ftzdze ZY Pclsd sBEH | ISt
dzv 9 Odz T.ted +4 A

0 steSkddd (HdW ok dsdddjls0ds) :

0 0
HeC y O X 7 O N CHs
HO OH

M = 368,38g/mol

ljhjimsetslsts Bjh jmaAOUlY cdets (§©sSi g C1386) . 1t
BteOd o §tOn. di20ACPIE daPich)j fitdefdec slsow dz fisj ted dzy
Ctsdzyj dzlstcOydw-j oD jsDdasdO 6 P OL Iso stei Is j iBOAOj dz d E
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46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
Bz dzls d §f dzj ded W  d3d § dzts 3

i1 dOLmj dse Istd A, ATO): ®lts §97,82d/M0l
ljhjmsetslsts Bjhj -ADEEY § tzSl0BRIs S tdjmial) sidte @A .0 O
4l TEOd" o s @I 2@ el j. 3 PeBE OV h @06 QW dzB o BE
sBj & Stdyj destedeOdz0 &Oltedjo O shmdse ©, MdjH C6j
fsmisdecOdz dz0 € tcOLD dpll. & ¢ dzy JlsHEDOO Y@L so st s B j N
YiejL Wdeoc®yde) s | kwOjd AEj"] M RtOdwoOd {

1.1.2. [jiSCOwmsojdd ojh jMmlso®, tojcdmlstedt

U Melphalan:

OH

NH,

CI/\/N\/\CI
M = 305,2 g/mol

ljhjiso st jEzsSighaA PO Efch (SOl. -~ M20HA) . 1 tej
Costedz ftOR. il 6O odjjdig] Hitd ctslsowds Misy tod dzj dz
YyJ dzlstceOydw 10 mM o d3j Is Qdztstdas tc QHOL Is® tsjtcls s B J "dgj Istie
dzj f sftej Hinlse j dzs teRijrdas oM ¢ JSMYJte

U Bendamustine hydrochloride( Ri bomusti nE) :

N N

N H—CI

o

OH
M = 394,72 g/mol
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. f Olsj ted Odzd i J O Iskjj ts 6@ atfq

lihiMmseslss BjNj HtojHisMIsOs jdets 8Is Astell as Pl

MlsOoadzw 90 BWdz fteOR. [ -dedenyjo @ tefigfjc tstste v dz 4nAsq .te d dz
Csdzyd delstcOydvw 1{00OLmdvb totel jlds Qidztsdig Istc O j dz, § stcOHJ € &
dzj f wiffydsje j dets fejvd ofmjSd JEMmyjteddsi dals

U Bortezomib (VelcadeE):

M = 384,24 g/mol

1 iy dLytsde 9 Odz dzj SV fplsagthesEeiCilds), BedessH jzddsg v ) |

Cs2lsts OClkdodetslsts o jtB QuintsjpHs] s ol j (3@dBdlBs gz -0 i sl
COMlse j Z0OO W stedO | didgQ@E Y@z @B dzs o 6z ) ZOT to
+AACls dzj COtcflse j dzOO W sted3O Bjhj ftodcetslsowdz flsj
(rfuf), bBOSCO Yyj S0 dOO @ sjmiyl dlsGa Gspdvs i dsd BBjE g
cOdzv o GAPACtetited IsjLd EfMzseadw OCIdo dsfisls® &k fj

1.1.3. 1dtdscdydd &OStedBsd S dd

0O tJjSts3BddzOdzls j dz ytso j-6 (Ehid -6Bdeld i@ Oz  FTENIGE IS
Technologies 1 O dz$ Iz 9 i (1€, 0 IR2DEEAQ W @] tsW d dzcfhilfete @R O L OL Iso ts
toj dad o gy figls jstsd dzj @ 5% MW Ol2pUZ dz 2t Q uels afts 6 0z ytso
Bzd&sddz. v OCO BjNj riflselz \§jsidag QzlgtmOnic v iz@y G d 0, -
Oz zdBddz L O MisOBddzd L dteOdRjj daOO 1y jsdsfdf daRO @ dad Iso ts
50lddBjhj i fEOAY o Odz ff tod

U tjSdBddzOdals j dz ytso j ThOEN) isin's j 51 © GEMP feelrd tSls
techrR dze sdzh OHIls, | JteddOdedw. 1 ttsHBkCIi s Bjhj -1 ts5dzizy.
tOydw g5 0 @i ¢t5) lsitdz B jB3AEELH jdsteydd. [ flsj sy
tcOdzv 9 QARA € tc
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4 tc 0o dzdilsyitdzdzis dzj 2@ Odzso d o1 L Bsy dzesflsd L O YW O dBOC SdsE d
Bzdzlsd f dzj ded W d3d § dzts o3

O Adetetsdzj SIsddz, HtsBdIs B h oozt "$igDa Adtfistt( L CdgEs .
T F0895)) tetsHECIsi Is | ftsH WstedzO dzhgd@L If)g tsth)i | tc O tdzdte
f o fBAL

1.1.4. RdZFJdB @B 8200 dgi e B v
i U0126 (f dz= d B d IIVIEKL/2)iz0

M = 380,49g/mol

ljhjMmseaslss BjNj LOSCEYjdts wsIs Cel | Signal i ng
9903). lwjHMOsdzv o O B WA Q.tcORIs daj Gtdc Oxlzgvhe jO tintg o o
dzi &z cOL soaste M CwdyJddtcOoOydrL SlodstemNs B j M j - 6OL H J
fMlsd d Mi s Bjh j20MC S teOdz” 9 Odz f ted

1.2.5 dzj s dzdftated d

IMmMdySd dLftsdzL 8 Oded € dzj Isi ybB8MZ didpdizfitp Sammiu® L OC k2
von Mikroorganismen und Zellkulturen GmbH/| J e 30 dzl ¢ © MmB d ted OBRIs Isd d&3d €
CdzjIsi yded S kdzskzted) , 1 tOkdzh 9026, | JtedzOdzdVw.

0 U-266(DSMzZz~ ACI

esdzj sl WjdasdsdYC d Bzdzsdy dzj dz Bd § dzts .

ol otsd L FusEdd tc OB B d i P ts dzQlis@-c588te A )
Bl dzls d § dzj oz dgHai dats dis jistadd (RBsatARNRic@Lal01970)

of Stol 58 Y Wil d3dzts & 15 joH ddeld dzéf) C | #iny s & O
swhd o MemMyjdldy. vOmls i §d&jlEc®Gy WaEshpwsol
i34 ~» Odad Y dzts .

ol GHOBHWN O ftej H O 9QUCRPIAHEGAX] 19% FREY j s Oezj dz Is j
dzj " ¢d Mmj ttlz k)

e U ) dztsd® I G dzj 3 B TABHHCO,.

ol toj 3] GO & BIAS 0 1PA O

11
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. f Olsj ted Odzd i O lekjj ts @ dfq

eAdIlstsc J dzfy et oofdads] dztsd H § dz fif CBis S dffts.dzd §f dzts H d W

o] d tc EEBYE, HBV 1, HCVT, HIV i, HTLV-I/Il i, SMRV .

eMmOEOC s toded ety tserf jrBHEHDHA: sz Is d 5@ dg j S 6 ydw  dzO
TNF-bJIL-6; Mj C wlglpd v dzO

iU OPM-2(bsMz~ ACC 50)
esdzj sl Yjdasas gy d Bkzdlsdf dzj dz &3dJ dzts d3.
o) tisd L FisHdzd tc OdAR2E i5jj t d W O tc dzQls0B-S& t& PR jizdEO
Bz dzls d § dzj dz dgfsg- dzs d3 Is |§ ¢f ¢z alzD Pz y(Eatagiy ¥ne@awaet al.
1985)
of ol sdzbEid W dizf B3dzts cUsdzjc)s Wfi@ffnlsw h d o MMy j daL d
el BHAGBHWN O ftsj H OI0% BPMIISL0 JOVHFBSIZ]
eV ) dzsd®d Vs Is ¢ dzj 3| IABURGO,.
eltcjBj dzO BiigaBBRO DGO YOMO
eAdistsc j dzjfsddtxCy: dzf j tols to d 4 diAsH W ARzl H | dds JWfiPte d t5
6,5% fddfdasdHdw
o] d tcEBY T, HBV I, HCVi, HHV-8T1,HIV T, HTLV-I/ll T, SMRVT.
eMOBOC IS toded WHMPIcESHBd : Odd ydj &O -SdBstdH
¢ o d JEHFGFR-MMSET k2 Is d p5@ i) S t6j yd v -dnjCidgfs el dats ¢ dzts B b dzc
9ojJtdaecd.

U RPMI-8226 (DSMZ~ A C402
esdzj sl yjdasasgYS d dkzdzisdf dzj dz d3d § dzts 3.
ol tsdLFIsEdzd cOddB G s j f d W P tc dz@is@-c Sz 3 M
Bz dzlsd f dzj dz dgGas iadscflz tists(fifls © o W dzj(Madz@kaMdoteetditd 06Q)ls ©
of sttt sdzpa d ez ydzd S dzjsCd Ml ) fMd3j mjde Memy j d
bHR jtodteOdzdlsy CdzjlsCd dBsEOls HO M GlsHjdvIs dir O
¢l SHRBBHWYWMN O MmMtcj H OO0 BPMIIE40d LOYH-BIIZ] :
e U M dzsd®d Vs Is ¢ dzj 3| IABUGO,.
el toj B O BE BAEEO OugPMmO
eAdtscjdzj BdERY dztsd H | dz fif Onte d5Ys diffts.dzd f dztsd H d W
o] d tcEEBY T, HBV T, HCVTi, HIV i, HTLV-I/ll T, SMRVT.
eMOWOCIs ] toded tuify e joaBHEAPIS, Bz Is R YzS MY toj d W da
TGRbdc-MAF;, M Cted yd-tzy P i3t Bzrs e dztsB z dzd dztso d 9 J tsd 6 d
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46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
Bz dzls d §f dzj ded W  d3d § dzts 3

U SAOS2(DSMZ~ A Caa3

esdzjlsi Yyjaasdsg¥Sd tilsjtsejdjd MOks k.

ol totsd L fustadzd tc Odz@B Gifstis] o if 9 j dz sMis | Haj-dgp dz M Ote
H d Msdgzts d3d(Rpgh1975)

of SW sZOEF Y toj dalsded | f dlsj doiflstyH tfB dad . SigtEg SRS 2
sCdlsj fj tlHjdvls yttjL Itedf fidddtcOdz] .

el SHABHWYNO Micj HO 8EY%McEoIKE:Sdr i+ LBVEOFES d dz§0%
RPMI-1640 + 10% FBS

e ) dztsd®d s Is ¢ dzj 3| ICABURGO..

el toj BB RO &6 B4ARYOMHE]

eAdistsc | dzg BifftdiHP dzts f 1 j dz f§l @ teed of isqiaff.f dztsd H d W

el ( tc ZEBY i, HBV i, HCVi, HHV-8i, HIV i, HTLV-I/ll i, SMRV.

i SKW-3(DSMZ~ A C53)

esdzjIsi yidasdsdME @ Isi ydzO dzj o € j &3 v .

ol tsdLESEHEZJIcOZO HtojL 1977 ¢.-¢tsisd Y jjdaddsij e da
u-C dzj Isi ydzO =R tetsdzd ydz d3dz -G3¥ EyEzfls GzO dglsDUzts o j dets € tol f
Mwe Odzgj M ¢ dzj KE-3YE&OISEAd z@dz@VY ftoj-c SHPV Pdzcd3l Ysisiy 2§
dzd d3W¥ sB dzOMIs dzO® dzj 9 & § A3 v .

of sl sdzise d tzckvedafi€ dizj s ClgW " dcOdy MMy j doL v .

el SHARBBHWYMN O Mtcj HO90KBPMIIE40dr O FBRdz] :

eV ) dzsd®d s Is ¢ dzj 3| IBUGO,.

el toj iz dz20 GBI O OugP MO

eAdistscj def suilEf@:datsd v j dz fif O tSfistfcfd f dztsd H o W

o] d tc2ERBY T, HBV T, HCVi, HHV-8T1,HIV T, HTLV-I/ll T, SMRVT.

emOtcOC Isj todzd 8 HgI4add)ii)s o L JO ) dz® QG TRRA
H j dzj Y F1SINKeE] P16INK4A.

1.3. stio Bls ZdkdBddzd s OdzdzO o j dzO

stei 8 BIs kdB ddzd ¢ Fdede® tsomjisdd® gddzf). B J "dfO d3g diz b ls S to 5 ¢

tets 04 [ JHIUdMSd A j qelaci te Is®r ¢ dzlsftere of s dzz yj dz0 s

HOHj dzts Qs tfiidaedzOMd j s kW R d&z0 MsteOdzO. I sdzkzyj

BOQodets 5 B ssHGOBIOB € §MBdRRACPs 2. dzO dzOMIlssw h C
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. { Ols j ted Odzq i [ O lsjj ts @ adiq

141 Jdzgj sdyj dz 3O jtcdOdz, dL f sdzL o Odz
StceOdzmW § S ydtsdzdzed J S MY J ted d3j dzls d

U ) &zOL BB H j dz o J"BEBENvipc ®OHNAN; DG). . "] NTOBEi s
NO fosislststs ls yYydlstsdj cOdkss dqtelzfy (CMV), -Ct2kts
Ctedf ydw &0 fdzj He Oh dw Gt & dz. | joldsdstich lds - Sditsdy) d O c
fdydddd d djsddydd 2Essdy d&O fi "tOdaj dzd | :

Apall (5173) Apall (33)
Scal (4986) | CMV-Promoter
Pvul (4876) - ;Z\lain dill (912)
Bam HI (930)
PCDNA3.1 (+)
EcoRI (953)
A 5428 bp
ApalLl (3930) Pst! (962)
Aval (986)

\\ Neol (1962)
|\ Xma I (2076)
\\\ Aval (2076)
Smal (2078)
Pstl (2318)
NeomycinR
Ncol (2697)
Adglll.Ll, sOtls® dz0 f d&zOL BdqHdzedw o j CIlststc pc DN
BtcOLWo Ols Mmi Hi ey OhdIlsj Mj o f&ZzOLBIJHO G Jc
fcsmMsCO. 1 0OHfdMOded MO M fdz Isjdz htedWis.
ded dzOf o udzed UJ s dz0 MO SSisee SHROG B BEH Misted ¢
Zz0 dzz$ dzj slsdH O, MdzjH Cts2lsts My sdyts d& jjz fgd®
RdB3J d&z0IsO dz0 toj Misted CIsOL dlIsj , Csdlsts -gizsq Gigls
BWMmlsts MO HOHJjdzd ® GCOWWe yYowls.

i1 &z0L 3dHep pJORIMNOP Ntz \ytej L S dzsdzdtcOdzj M tslso .
yse jh¢da QpPdl-b OBNe o jClststce®O pcDNA3. 1( +), o ky
tej Msted Cydqw s jdor ddBB3dIsj2 Wi n ¢ lddsldzddc OBzg ekl B (W d ¢ .
Htt Christina Reufsteckd¢PKFZ, mO2Hjd&BjtGE, |4
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46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E

Gz dzlsd § dzj ded ¥ gq 4 dZEd3

Apa LI (6110) A Ll ()
Scal(5923) CMV-Promoter
AmpicillinR Nﬁ o 1)
Pw I (5813) “Hin dill 91)
_ OPN-a
AL pOPN-a
Apa LI (4867) Eco RI (1733)
6365 bp j
%\Bam H (1867)
Eco RI (1890)
Noo | (3634) Pst | (18%9)
NeomycinR Ava | (1923)
Pst | (3255) \ Noo I (2899)
Xma | (3013)
|Ava 1 (3013)
Sma | (3015)
A LI (6068) A LI ()

Sca CMV-Promoter

| (5881) — -
AmpicillinR ?! A Noo 1(610)
_| \
Pw | (5771) A

Hn dill 912)

__OPNb
POPN-b
A LI (4825) Eoo RI (1691)
6323 bp o+
5 Bam H (18%)
EoR (1848)
Noo |(35%) / Pst | (1857)
NeomycinR Ava | (1881)
\
Pst | (3213) \ Nco | (2857)
| Xma 1 (2071)
\
\\Ava | (2971)
Sma 1 (2973

Adc. 21 IslOtelsd dzO f dz@ d{dcHts[tdsjj )b pdD PpsCiEAN . 1 dzi
Cd dLBBOLWYW9 Ol Mi HIi ey O dlsjy M o H-dgPdzlex
sw o dzOIsO s O. 1 OHfdMOded MO M (dz Isj dz
i Md deddzddz@jtdeilsnd, L OjHdets ) dd3jsts dzO Ml -
detsdzj 6 dz@ dgz S dzj slsdH O, MmdzjH € B2t -dyg dzjsiz
RA@BJ 20O dzO toj MstedCIsOL dIsj, SCtdlt -ikRsd @Gigls
BYMists MO HOHJjded © COWwWe yoaWwls.
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. f Olsj ted Odzd i J O Iskjj ts 6@ atfq

U BlockiT™ (I nvitrogen;i Wdisstc j Mygd@8O®B) tsdzd 6-t5dzlz € dzj
Yyimeéd dBosHd¥dydke@daspdz® osR ez BJ dzv L OdZ0O M W dzEz st
Sy 20 dz0 jWjiSIsdodesmislsO dzO IkteOdzmW j CydwisO d t
odw. sBdzyj dzlsteOydaz® fgi0n EOMAGA dedijdzts o d W

O copGFP Control Lentiviral Part i-108084% ( Sant
Codalstetsdzded dzj delsdo dqtelzmded yoOMmlsdyd, detsimdh d ¢ totsdst
L O fddzlsj W ddzOs ta jjfipmjddOn v fteslsj Jdz G@AGFP. i Qtsl

0 Control SshRNA Lentiviral Parti elD8&D) ( Sant a
Cdelstetsdzded dzj desdo dekzmded yOMmisd yifj ¢ adgsdgy f vy, 6§ sy Is
ficjHdLoadGCoO M jydqwWwdydss t©OLGCtOYHOdzi d&O dzd ¢ W
i80AC.

U Bcl-x,shRNA ( h) Lentiviral Particl e4363¢ Sant a
Vidzj dzlsdeodtelzidzed yOMmlsdyd, desmihd cjdz L O ddzlsj ter
LO Yyt jJXCduBRBLOdzWiS@IE. Mj tod

1.5. rtkzecd

[MsOdz0Odzd s j tfisDtis Qe O] dzfgdBEO s df s dzi 8 @miz Is G toff § dzj
ki ydzd Sbkdzskzted; GftejHjdvdj &0 WdLdsdsedydsdls,
dZzdL dz20 &i3q ¢ tesmC Wieiphd X POMErddss dizts Is fz20 d € gzl H a Getizfs
(1 sl Hi ey Odedj 5 5jsSHO dz0 Misdzl € ezf i &G s Oyzs :
Bj dzlsOydw ; dqLtsdzdtcOdzj dzO© dzdL Olsdzed WtOSydd, fMmiH
OOdL &0 oi stejSdjlsi Yheklss | 6z0 ©BIERZ dz jdz0dz® tc@ic}
ydsddzd JSCMHPelf g) dzgtf Oo j dzd f SH.totzeQes O fic@fpdgtozd) o
odlsy dzO dLidzL 9 Odedlsj tOLIseasted d BEWjtod.
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2. [jlktsHd

2. 1. sk dzls deolzciites@uitid @] Is S g

[lsGdzj Yy HOdzj Ists dz® Cdzj Isi yded S kzdzskzted dL dmSeo 0O Mt
SO, LO HO da MJ HBFEMdz L OB thmweo Odzj 1PHACEZ G
o@fMdyusd BOddfzdzOydd M SCdjkSdlsj, ¢0O0¢kts d M o
BW @ o oy PWmMJ § seffydiaso v o &ZORd dzOtcj dz BsS M, tsfd
ss¢ dO Misjteddzjdz ol LHEZR YtejL MdMmlsj B3O I W d dzlst
feslsowdzed BIs dzgOfp d YsLotsdZVMoOR O Istsoa®, BWR O O
ftotsH] dz) § ded § | dg@ uSt€lj HagEljesndO H j L ddfizW f) C%aid dE O gals oz

ftoJ ndp@ijy o OB dzOtcdzdw B SC M.

skdzsdo qtcOdzj Ists di@e Lo e s § dz® flizfs ChpddgdH dz Isj 1 tot

2.1.1. ltedetslowdzg d20 RtOddlsj &zdz@ Mmtej H O

1. si d 500 ml64MecjfRj0 RPMDowls 56, 2 ml Istst dzd dz
sjdzjhSd Mjtwkzd (56AC L O 30-cdglpdz®isdffdz § 29,06 2nMm|.

2. 5 ml Il OO ftodetslse j @B tshtijjH G MipjO ot ts figls (
fodACWCQ BOS M BOdzdzO o d&zOy dzsls dzO@ 9i L HEZR O.

3. I1kdd&z$ OO M ctlssos OO M8 O Mj Mi AttOdw o 0O

4. 10 MdzjHea Oh v Hjdz BOwKOCi s Mj Hisesjtews O I
BO sOCi o, Mtcj H OB ARG SHEOLISTjo ddia Qfdr] dzO0 £ dzj S d
tcjBO BElsd&ZzZS OO Mj dLOOYHO fsls nEOHALEZEZIJCO d fMmj

2121 OL B OLEE® Edgid SCsdzhj o JeOded S dzj sC g

1. JLd®kO0 fmj jftke iSO fi f] L Oobfcd L GHEMD)AL dzj s S d
] (sMsOEvHEedOB&KEOL Wo Odzaj 20 Cdzjlsi ydzOls O My

2. sdzjlsi ydzOlO kM jdLdw fj fwifoei edzw o yj dzk
B dezlsd fted 1 500 8./ &qda

3. 10HMsYh OO Isjydsfl fj dJLhkBEzSo O, O kkO2
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. Olsjted Odzd i [ j leBS HsdB H

e, H @tcj Ho OtcdIlsj dzdzts L Olstsf dzj dzO Hts 37 AC.

4. | &BOdd ¢ WOUGOSsIsHAHY jdsfteOls 4 ml MejHO,
37AC, MfmdzjH Ctjlsts Mj HBBOaW Cdzjlsi ydzOlO- kMt j
Isi YdzOl © dzd2dzd Winjj HOPBMO o wils d O3 &OBOO FB&Y | O Oy
HO j 20 %.

5. [ObtOCik Mmj §thsAZo5% CH JJ dDE N lsiOtezdaPDtc h dZDF C
9l LHERO.

6. ltjL MdzjHo OFN OO jH&EZO MJHBIJYO ¢ &3 S dzj IsC (I
2O MtejHO, CObts Mmj odd 300 @) MEBY jodzu o tsdadzdle §J u§ dz
Bslst5-04.06C3kz. / ml ). si & g sitsp OBPM d FBS, OGO
Bz o Mej HOKO HO M fHHI 6 O dzO 20 %.

2.1.3. 1GHHI Y 0dzj d2O@ CdzjlsCdlsj o JjCMmytsc

lteslssCtsdzi s jJ tOL dzd yJrd® dod LiQe defifafipgisif st Gs SO HIsatg) ot
Codlsts MmB, Sd@F L O MmEmyf j dzL d tsdzaded , COCoadlss MO ¢
dzd dzd d .

U akMmy j dzaL dsdedzd G dzj Is€ d:

1. 10 oafMi€d HOeO Hdd tls &BOttOydlsy Mi BGlsMistcO
mMemf JdL v d dggls ffdedf® Ofgts j H@B,O o Ctdzdyj Mlseots tOo d
yofmls tIs CdzjlsCdlsjy MO LOdzi f dzOdzd -2 ©®6 H (f ERBMI dzO ¢
sj IkttwBo O i tots HO M Gldzjfwls ytjL tMmlsi tcco Od
90 Mj SCdzilSdlaylsH @ sdej ulji stsOMaf dgls/dmgs)ss (0, 3

2. [IbiMmlstcOdzj dzOIsO C dzjlsi ydzg©O Mkt jdeL dW sy j HO
ZzO dso BOLKLOS ddzd HO M YsHEetlkead LO LORBLOL W
ftojnol toQzveadz] dgtiso RO KGIOSCH SEQaly dgdzCifso O R tOdzd Isj &
Gilsipls Ols ©@ dzO® ¢ dzj Is OAKES dB. @ njl .S tsdzts 0, 3

3. ¢Ct Cdzjlsi ydzOls© MmkMmf jde v J MsOdzOdzO 3 dzls(
ZO dz0 Micj HOLO, Cjilt Mi ToMsdecO yYtejd Ry fgzls tcts!
dzj Ho O 5 tj MM j dzZH dtcOdzy O EZISO2C OO0 I Cdzj s¢(d

O ¢HRjto] dzlsded C2RjIs¢Cd ( SAOS

1. l1ttd HBMidcOdz dO odMsSCO Misjfjdz dzO € ts5dz¥ dzl
McjHO Mj dLMizzC 9 O.

2. [ sdhaswils ls CHA Isfiddint) ¥ EisWikd@ls Odzme BY j tc ( P

97
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Bz dzls d §f dzj ded W  d3d § dzts 3

3. A Obddwls BEW jte Mj dLIsj etz EOC s ezis & dzgz® S
Mdde (2,5 ml LO &®Od ¢ BOLLOCH).ddd 5 ml L O ftejH
4. [ObtOSil fj tMsOew o JqdlkBObtsttd d fj dzOB
ZQ dzj sCdlsj s Hi dskts. 1 wsyjMmilk &syj HO Mmj EMS
5. 1 sBOaWw fj ©Oejdz tsBjdZ RtcOdedlIlsj dzdzO Micj HO, |
odjlsts dzO bidfmMddzd d HO dzj Mj kEetjuHwl CdzjlkSdls
6. [fojHjdv Mj ¢ MistlPEORIO € dfz® CNdsyb ajuse n. =
7. 1iBatHddslsts Csdzd yjMmMlsots Cdzjlsi ydzO MMy j dal
9jS0O d fMj yYyjdksesWkzedted 5 &ddklsd fttd 1 500 f
8. 1 0OHMbswh OO Isjydesls fj dLisjedv, MmdjH ¢,
Codzduj Mo s Mg @@ s s@&O yj HO M) foRm®Sddz. dzjmlc.i fl
9. sdzjlsi ydzOls© MMy jdet dw M) Htejrnol tedzr o BOIs
fsmMis@ow o ddz€ B OlsBLO.

2145 tod 5C 5dzf j 26 d & @5 S d

1. lwdeétslsaw Mj MEjHO LOMSOBEO0 % O&S &O10 8 k
Hi e d A tcdH ®C Olsts HBS2H] dEWBjdzsi s L O kZftslstej B OISO
2. sdzjlsi ydzOls O € bk dzlskztcO-C 15 lzls tz@ B) tizd 20 o @zo 85 j W20 O3
HO Mmj ttlsoi tehd lsM Msoadjlts dO S tdlsOdddzOydY .
3. sdzjlsi ydzOls O Mbkmy j dzeu dom S jte j Hasdias(dsj dzcCLdej Us@®, d  fifr
6Ok 5 fesyjHEeOO, GfidmMOodO o Is. 2.1.3., fMmdzj
4. [ fwkzeojlkSdly LO LOBOLWs Odzgj fMmj dzOHH dMmo Ols
5. sdzjlkl ydz® fmemfjdLdw o Stddyjmlset, @i Hi toy
cdtcO 5 d®qdzzlsd fted 1 500 8./ &q de
6. 1 OHMsswh OO Isjydshls Mmj dLjcdvy, O EkO2S
90dzj HBts CtcO2%RA. dinfiyls ldn@ frEf. j1dA d ts dzdzd °€ dzj Is inhy dz(] O Hzc
njtejdasded Cdzjlsi yded dzdded d) .
7. lieo omweO jstoldiletsdoly Gdls@diicOL v o Odzj Mmj to
kzyj 20O Cdzjlsi ydz® kM jder dv. t OBtlsd fMj B L t5
8. (fwkzojlsCdlsj Mmj Yifrsda@sgQlsi OdsO L O dgte Ay oy@d@jdzdz
GOLWwo Odzj, Cwwhkts fjj MY s060Y kel jklOEEEO
sCdilsi MJ f Sdedy Qw0 dfdisdEPsdits] j dzdets f 1
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. Olsjted Odzd i [ j leBS HsdB H

9. 10 MdzjHoONdw Hjdz jiteko jlsCdlsj M fl LOKBEOL j
ftojrnol todzwls o1 o Witthdu jto, §tSHHI toy O

2.1.5. skdsdodiOds o SBHNO MiejHO dgO W dL
Bddes dsdzd € d2j6s& dd Usfls j se2z0fmlsded SAOS

1. lwdetslsow fj MmMEmy2j di dovi FRssHCEmlls $1d0s S AL O
fs 0,5 ml 8w deC vodek df ddax @. 4

2. 1 OSSO0 fMj (omisMp5% CO] d iOE B RO tzdzD tc f dzB ¥ dzts f
Hizr O.

3. ufdgidudzj f 9 Ocdzj d&zO CdzjlsSdlsj C1 &8 HI deslsts, o Iste
fts jHddz Misjteddzj dz f sdzd ¢ ORE B dzB s fi O W gf Izls ic tc dz®@ i if Isi
5OCO, Yj HBEZEZOO &z YoMk f Bj BBOdOKO HO |

4. ltwdctlsew sigj C Ekpsed ddavi f§lsts I Gnl 1. 1fds ezj W fj
dzvils s 500 Ol 9o fshMscOdhlss slsts dzOH d3j d3B Lt O dzOIs
3 ftOLdd wWiSd.

5. 1 &ZOS0OkO fj otihO o dqdSkzBOstO.

6. YibdtwedHimj ki dydasi £dg dasfg @ eiPEgd Is B L ff tegPIs dzétsipeH Q
ftesBd LO digzdzsB dzsls (Is. 2. 7.1.) ©Bls Hoa OO 9o dH(
sdodteOdzj, 1OCO d ©ls Ctdbstesdddlsj Y"&B¢d LO MOBs

2.1.6. uvteddL djtedets Cdzjlsi ydes Skdzlsdo dtcOdz

1. EnHddz Bdetczs®Cllsdz Synt heconE Mmj LOfi & O Mmi f
9 ntOddlsj &zdzO Mt j H-D1 Mk dgd ¢ HBd&sS®OEZS , B0 10

2. 1dBte] OCIsstecdzgdWils dBsHEZdZ M fwdfwifoaO® Ci &3 ol
fsmisQow o ddz€ zB Olst to dfRf&RO dBdZOA @, dzOBWlztsA@  dzO@ o i L H
My ol olsd dz2O BOo ded tsBtStotISd.

3. gdzj H 24 YyomoO LOftsys ®© HO M dzZOBdZE HOO O W
SAOS2. | IS BHO dzO0O otcj i3 Ists Is] dOjicO6mds o IsL @GO ¢ as@dy
HOIs o fjtedWitedwldss@®Cdz® ffjdzz@ 02 MCBtesMisSlsO- dzO o |
tesdHdIs] HO Mj dOBJtOls o Mi Mswddj dzO0 lsdasmdls
tedw, BdZdLSCO HB yjdzlsi 6O dzO BdBtej OCIsstedzdwWw dBsHE
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46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
Bz dzls d §f dzj ded W  d3d § dzts 3

4. vyibdedunifmil d thjd yomo MdyjiH oy dpdsistg ¢
i dLbjedvls 5 ml s dgv d Mj LOKR Mise Ols Mmi g
5. 1-®v 790fM s d&OyOdslsts doOfi dds Mmj dLisjedv
Mji odzdd@30o O HO dzj Mj dLisjcedwl d MW jGeiglildds s
ml v mdzO SwOddlsj dzdzO@ MijHO ddzd MM jdaL dw sk
(0,03.16¢C dz. / ml ) .

6. 1 @wl20om s dOyOdslsts Skdlsde dOdzjlsts ftod§
dLoOYHOI s Bttt OCIstste® d Mmj  sH2BQGE Ols dzO0 d i3z

2.2. RLBA&ZJ©Od 020 BsdasdglzC dzj Otedzd ¢
yj dzelstets¥ ¢ dOdsj

1Jhi dLitdzLeoOd &@GjlssHi Is dO yjdsttsWzcdcOdzj o
Cdlsy My ©OLHjdVI dO WttOSydd o LOsdmdBshmls s

RLEEd&ZdteOdzj sts dz0 B6 dats dzlis ¢ - fistrjdsdggfsdz¢ @l s Ols sls
[ BJiNMNd dLol ehoOdets M ¢ dzOMmdets Mdzj HdzdwY feslstsS B

1. 1 Heoj T Raddiatfdzdctsd s yJ dzlstesWizyded JjHtelzo jIsC(d
Ficoll-PaqueTM PLUS.

2. vted &B3ddazdditsttd] @Bl tcOls M Mndydpejods. iy
4,5 ml b {ftdizyj 200 mMdiif Mj dOMdsw o-Pds dGdztsa
qgue. 10 YHEBO] HROIM] dJdLitdL o0 Mfttddyses O M
3. (ko jlsCdlsy Mi yYd dsesWikzedtcOls 30 &ddkzlsd
220. 97 leggO©O Her m
4 . l sz yjdedlsj B dzd ftoi Milsj dad 3s) d3fygats daOMmadkjiz@ t
odzd BOIsj dzdzs M Hdf jlsO d My Htjrol tcdzvls o deso O
o Mmi tslsdetsh jdedj 1: 3.

5. RLBEZJteOdzdls| dBsdesdzz ¢ dzj Otcdzd C dzjrisCd Mmj tcj B
6. sdzjlsSdljy Mmj yj dstesWkzedteOls 10 dif4Bitdlsd f tod
11).

7. 1 OHMIssWwWh OO Isj ydesils My drisjedzw, O-CdzjlsSo
ots ntcOdzdIlsj dzdzO ftej H O.

10 dLtsdzdtcOdzy dz0 Bsdesdzlz € dzj Otedzd OC &zjj B § d 5§ s Czic ie
mMi hdwls fteslsCtd 1 RBsidgWgOOWMdER e Odgds i 4 ¢ & Il (
WsmMWOlsjdz BEW jtc. vOCO BWRO dqLtsdzdteOdzd CdzjIlsSd
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N.f Olsjted Odzd i jofj 655 sdBH d

ddzjH Lo O btdlsj ftetsBd wls dLtsdzdteOdad dBisdatsdalz € c
fesyj HEteOlO, fdMOodzO °% di§.sC. 1z04 .| § o j BE Ok 2

— —
-~ —

i stesdB sydlsd
d 0ol > R dd B sydisd

sdetsdzlz € dzj Ot
400Rg, 30* _ © 15 dats daiz & k)
c h _20\@ Ficoll-Paque PLUS

| GiOdez dzsy(d Isc
vy dedesydilsd

Ficoll-Paque PLUS

Adc.3 | NS ydsdd e Odgp L idzQ] €es@igiflztftc Ols ytoj L -
cdtOdzj .

23 [wuyxlssH LO tyjdo Odij fde® day ¢k GaRdzt

ZOIsO OC lgzPo &EAilsi ydzdlsj Sk dzsbkted

ltojL 1MoSnBannEf dMeo © Cdzsteddj stcedyj dz d3j stsH, tsf)dat
tcOL SEAFPMIT Y sH HJj2Mlsod] dO BdlstshtsdHtcd Odzdzd sy H .
C dMosmann1983) r JrdHtetsG j dzOL dIsj ItcOdzM¥ sted3ddtc®@Is [ v u
stsod Wtsted3OL Odztsolf.4)S teaf MIstOdAf Y J( if lsfac O, §tcOo s toecy tStc
ydL dzgj M smsBdedIlsy € dzilsC d g todf Brispg @ sy do'€ 190 L RO € tstesygi df
WIsO dz20 WsttdOL O@OBgtsM B y dztzj M sMtse dzd sy ¢ dzj Is
BdlEssy 4 #H©®] Mils@ets sy dzls tsIs sOLd dzO € tsdzlstets dzO!

N : NADH

ek =
N L.

AddIlAt JHESYdY d&O IsjltcOL sdzdj 8 OlsO MMt

i;_\f
f
i
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46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
Bz dzls d §f dzj ded W  d3d § dzts 3

MTT-d3J IssHi Is BJiNJ] fteddzOcOd L O tyJjdWoOdzf dzO 9
sdo detsfls dz@ S dzjlsCd, HsYjdd dO oi LHj2Misodj
9jhjiMmMsa®. 1lttd Isa® Bjhj] MfOLOd MdzjHddwYIls {ttfs

1. sdzjlsi ydz0 MMt jdeL dv ,°Cuiasd jnh j dgO { rsts feiZOM 5 &0z
(10160S dz. / ml L O {1 tood juday 3 dbzjcld ¢ @)s, WY sePL didj H
Ctoslsdlsi toded § zOSCd o wBjd fts 100 Ol / wk O, ¢COIs
fdfils©O Eppendor f, fBHAatSHWHh O LO tOLftcjHJ dzvdz
Odzd Cotslsdzd yoOfmlsd. 10 oMz Odzfslsts j zdz@Odz@E® OC # tzist
9dyHOI BiYHE 8 d 16 wd&d. [MsOew Mmj JHAdO Mot
BjL Sd&zjk¢d) ftd MyjShktesWskts® sted ydetslsts L d3j teo

2. 1 d&OSCdljy Mji BMsOawls L O 24,dyOdg@s fipd dg@EEdz®B Gelso
desMisHO Ldsy j SCdzjlsCdlsy HO ftojtsHBdjvYls Mistej MO sl
d Sy sdzj dzyd OdzdzO W OL O dzO tcOMmilsy .

3. wdzijH dLrbdua@&noOod®j2fftcdeslsavls ttOLIsosted dzO
Cde O Ctdyj dsteOydd, uj ftd §tdsdata®i hNd®fg oy
Md tomMisdcedza Y4 ZzOdzZOO Ct0O2dz0 SCtsdzgyj dzZlstcOydw.

4. sdzjlsSdly Mmj btejldtOls M fsdkzzOolstsdkOlsdydO t
sfdfjlsdteOl s 2 Ol ks Mi slse jlsdzdw ©OL Iso tste.

5. 1 d&o¢dlkj Mmj ®MmMlsCewls LO 48 dqdzd 72 yomod o

6. utc]j IsdejOlslfdds jfnj H totse j toW o O tsfzls joiDdgjsg dits d3ff 16 Ho sl
Zodzdydj &0 Csdsokddoydy d 0¢t fMj EkhmsOdtsed IO

7. wdzjH dLIsdyOdzj dO tftcjHjdzj detslsts otejd3j, ol ¢
seotste dzO [ uvu.

8. 1 dzOC OO 3 jyOf@ETHMER P 7 B3OS fd &30 &zdz® o d&zOy dats iy Is

9. 10 ttOLlkoOtewdzgj dO BKOLEZ O] Mi # stedOL
filsdtcOls f & dd tdDOLelslo SHe% dzO0 RBecOo yj 20 S dMmj dzef dzO o
Bl €90 HtsBto] HEH YE@L ¥ s@td3Odz0 daizg® do ) tcd fls O dzd .
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6.L &) iHgeOiPsteB yd W Is O dfz@ d o H 4zoAE585@mm.
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dzd dzj 220 tejctejfmdw d M dLydmdzw o Ol dzOC dzsdzO
ftsdzL o Ols  ttdaf Hfg s @dzj dz0 ftetsls j d dzso Ols @1 € ts-thfy flztizls to
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HgydsddeOdz0 MEjHO d dz® MisOdzH Otels j dz sfyls |

galsi §¢d 1., 2. d 3. Mmj tldoOmwvis MOBs LO fttss
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2. st H tsdzded W Isd t6Qgz® | jedzjsDOlste s W thig | L dzQ@ikp dz§ Grids j1tc ©
sl st L j dz sy jiste tefj dedw s § etsls j d dd0kDafly difstez 1f tiztsizdz
Ud MOPSMi Hi ey Oh Wl jdzj Chlcsf BElEdy jfzdze iz €02  fJ
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4 .j detdsafii f tos d3q ozGslyf B @& Odpiidzj tcj dz B LW j to.

510 oMmj ¢d ¢ jP¥DFj dif tc @2 odf) ded Is g jsBQf Yy O2 dds 8 dzO
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vOBltlz1. {OLtWjYHOd dzO fi teo
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Mcl-1 (sc¢12759 1:600
p-Akt1/2/3 (Ser 473R (s¢7985R)
p-JNK (s¢6254)
FAS (sc715) 1:800

NF-a Bo65(s¢372)
PARP1 (sc8007)
p53(sc126)
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Akt1/2/3 (se8312) 1:1 000
Bcl-X, (sc8392)
Caspase p18 (se613)
JNK (s¢7345)

Bcl-2 (s¢509) 1:1 500
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Caspas® pl0 (sel7784)
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CleavedCaspase (Aspl75)(9664) 1:2 000
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ERK1 (sc94) 1:3 000
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Osteopontin (ab8448) 1:5 000

Transferrin (s€22597
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ftc © o dzjUe26bjw stifz@rufosinel © € dzj Isi @M@ dap%age j tcdlsj dzj dz
d dzls | tABO47)OM § o d -yOHtsots o LHOI@TMB o BMiY td -uDHe t5
9l LHJ2MiIso dJ . wysm lsadsQodgfenilepe-§226 8,3 69-66) OM f tod - 4 8
yomse s ol LIIRIMBY M ( €d -uDhHse s ol sBRYnttbEPudd !
fsteWHi CMidsAnls2sc O fsylsd i dadeth drozdh s5of ©O Odgf j dzSc¢
Is ¢ dugh dz@rufosineL @ € dzj Isi  tiE@ES P28,tAQ61Rd 30,5)OM f to  -yOH s S
9l LHJ2ME(Ip]-15 M tcd-yPhtseots 9i LHj2Misadj,- O € tsdz
ABHd®BO LO i dzdets Ededh sy Qo Oddy. dzO IsjL d SCdzjlsCd J

1ihj Ykl teij dets HBSY ] dzded Isj dzdets f Slso ) ey H ded j dz
Zsdzj dz JWJCI dzO JjtkzW L ddo, sscd il ftwd i tco
YyJ dzsO© BYR O dqLBdzqteOdzd dBsdetsdzlz € dzj Otedzd ¢ dzj-s¢ d s
sdtfdzj dz B3 j desagts g j def n®RO jtolzWtsL ddz o € ey Jf delsftc Oy «
otcjdgdy dzO ol LHj2Mbadj 72 yoOmO. 1 sdziVpj. dzdils@p tcj L
dzs HO O M ¢ e Podlde@3 dusiislssS M yj dz jJWjSls M
f Oy d jusglsiz@rufosines Otcf @ tSIsH j dzdzd sy § OyM,j dzlsd tsls 26,

153



u t6 O o dzd ils \jitzdzts i) dzj €z® O dzs o o LO

Gz dzlsd § dzj ded ¥ gq 4 dZEd3

ol L dstsy dztsfyls g

48 h

- U-266
ICs = 28,1 (26,0 - 30,5) uM

—— OPM-2
ICso = 4,5 (4,3 - 4,7) uM

—~— RPMI-8226
ICs0 = 6,3 (5,9 - 6,6) uM

20 ftjxdejddls)

0 10 20 30 40 50 60 70 80 90 100110
S sdzyj dals ey d v,

CdzjIsC db

72 h
-8 U-266
ICgo = 16,8 (16,1 - 17,5) uM

- OPM-2
ICso = 7,0 (6,7 - 7,3) uM

- RPMI-8226
ICs0 = 3,2 (3,1 - 3,3) pM

Z0 ftjxdejddls]
8

%

O T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100110

s tsdzyj dalste®ydv,

AdeVl. AdlstistsS ifgspsik e da®@s odj dsdgddlsj Us
266PM-2l RPMI-8226. ltjydovwj dsflssO dO C dzjds
lstsH OMosa@nn, dz@ "4 § cstedzO O ¢ ot ¢ @O IPdsEAEE
fdzj wzsf e Ols dzs  Is terjifissifies O dzjie tsfy jrdzls i Is  dz@ § tej ¥ d-¢
dzj dz MYy tew d&ss dzj St6j SOOI 0O S sdstes O, { i
J &z @dz0 MO f§ sdzzyd dzd § o] HIBESIP® G Aagtish] Is-Hotah ) V¢
dzd lgfjd@Pazd © ofMdusSd HOdzdzd s ) Pls fzth & Pls Btz PhictaiimiEyte

% Ot BOC tsdzts &

4 Yyjdz HO mMj fse jted
dedlsj =~ BSY5]Isdyded

Lddd s Bjhj

Cdzj s d,
dzts to BO dzdzd s S o o ekt |
ftod dzsy j dz o

HOdd ydlstsistsS fid ukasds ts
B4 NJ
dLsdzdtcOded tsls
ISitsd  td @ Mdid g yde dedhsyjj dis jtelC

sOIsd MO e HMEDS joaffy D Mid.c. uJ

s o d s j
9iHL 2 Mise dV j iz R ®L PDdz,

154

HJ 2

dL mMdzj Ho Odzts o

jtozWsL ddgd Is
C dzj Is § dc tQiRishscpptrs tdaol GOseCFBGRYzd € (s dzts dzd d .
BtesWIls dzO tBttOL zo Odzd Is

Ctcl 9 ts1ls
o i
g d
md



V.t jLzdels@g ! yded jWJjSlsd dzO0 dd Mm% dgm Padfisd d o518 j dnis

fwtsdvd, IS¢ tdtslsttdlsttdddkdkz) sdebifz0lsOtf OL dzd ¢ OlsO
yd di®<o05){ BtcOL o Odzj Is sB dzOM BRIAK)] (cYtsdetisded d dzfslsmd 1§ s
Erufosineoe fteddztsy j dedIlsy S tsdzyd dzesteOydd .

- 1 0Yydjdis 1
ICsp = 26,7 (24,4 - 29,3) M

- 10Yydjdids 2
ICso = 28,0 (25,5 - 30,7) puM

- 1 0ydjdas 3
ICso = 45,0 (42,1 - 48,1) uM

O\o O T T T T T T T T T $ 1
0 10 20 30 40 50 60 70 80 90 100110

s tsdzyj dzls oy d W ,

Adav2. AdltlstsS Faosiasiiste wWads  dts dats dzlz € dzj O te da
& ©ls Ssflsjd Ll ¢ &O §O0ydjdsd M &kdsc
Cdly 4 6 tc] ridgizilsds® Bfstmia®h v dz@ W7 30 Mdzy H  J-1
lsqtcOdzifosipe. [ } esyjdzlsi s &0 fwiydojddlsj §d
kqteOdzO0 CtdstesdO, ftdjlkO LO 100%. udj
Jd dzd fstOjoHifolzd Is i cClCLM IS S Hdzwmis i sy 8 G Boj dzdzd dC
oMduyusS d HOdzdzd MO jif lssceddls jOiGts DitandEtey .

Bl BFU-E
CJ CFU-GM

*
—_
2z~ 1

0 5 10 20
S sdzyj dzls oy d v,

AdaV3. [tkWsLddd Is MisdBzdzdteO dastedzOdzded vy
dzd s i §dzO ot 9, HO HROLBSK OEGFOEK dzg tizt
9 foHAHHWHIAGY ONO MisOdzH Otsls dad € t5 dzd Wi dfifilsj ot
ttOh O MiejhpCDItE(GFH4434) . 19jLHJdUS OO tsBS5L-d
Yydage OL dzd € © Mt oW Bs  dzj Is to JAs<O®OB) E@ lc® L & 18 @ldzg s
J WotetsB dzOBfM] (tsdztsdzed d dzj 1 BJ o ftf ablzd ¥ & O dzdzd-
slsodg ls j ) ldsQ@zEH dRaradRd v .

155



46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
Bz dzls d §f dzj ded W  d3d § dzts 3

U skt izagd{ds | (tclz dzts  dzdzj Is O dz
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stojlsd©wOdsj M jkWsLdd ni sSkydlsoO dEEOE dd | da
) t®PM2fi "5 ) BlydBO, %BEO &zt i ( EdlsOlsi s dzj J
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) OOd) dzdes Bj"j Gy jdejdzO fejydovj BsMslsO O d
Lbs®lsd MO ftoj HfiMS2Op j datf d ¥2@O ¥ I &, UJj kWi ddhls
Wjidz j%jCls oRPMIBZ6E i s Aty jCcEzY j Idas ioOdyaf™ | B fls s O
C dzj WOBFJOPM2tsB OYj J fi Slkea. 34, 1% d 43%ststs f)i sl
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AdaeV.2 8. dlsdBzdzdtcOdzd dzO GORMs yaddw Isd@D degQy &)
dzj dz Is§ dzj M EFES) dnj mwdzded v € ts diAOO telfs o dpjOdgls] s dzdzO Is
ltejHd ftetso jyHOd dO BJctOydtsdededw J S J
fj tolz d3dzOOph-WIEMIEDl & ftotsHi dzy j dadj dO 24 yoOmo
BfctedteOddlsj LO 12 yomoO CdjlS¢d j ftjH,
ddin B OG tcCetiFitels-RlueE .1 9 JLHJ YS OO tBL ZOMBOB
ud Ms&d awoydd: O M v dis QdsjdEstdgfRifSD dzO
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AddV20. WslsdMC Odaj &0 BICwOYdsdzdzOls O O UL66e
(L j dzjoRMdP 0 o Odpy j oRBYI-8226 ( fd dz' ) jldifieg Guddgrisfasdine.
ltejHd ftetso jyHOd dO BJctwOydtsdzdedw J S J
Mz 3dz0 @pB-MENDE | & §tetsHi dzy j dad jf tifEfzj HadzdsQ fn B
ftedmi Misedj st rdxzdpde st CLxfdgy. Otels d 34 dzls EAPls @3k
J BBEOIjd M WjilkOdjd Isjdaih¢d mMijttkzd (10
LO 12 yOMmO CdjlsCd j GtjHjdd ¥ dctsdj
CellTiter-BlueE 1 tsWls dz0 HBdctedOddlsj SdjlsCd o «
i ftdi®GLDilddow | dsfil G&OsOEZPEIJE | ¢ & ts dzg
@O BIctOydsdzdzOls0 §shmlsOdsst0 MajH dLisdy

10 oafmMduyuséd HOddd MO sCOLOdd M skejbddl

SBGL ZOYOo Ol fls Ols G s WO it te® jisdedils ©  dz
CdstesdzO®. [ HAZO L o jR<HOPIC @i EPEHAOLY dzO
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1.3. R&AdBdEOdzj d2O OHRjL dBdkzOlsO

1.3.1. RdAdZNdBdtcOdzij &O OHRjLdwWIsO Ci d5 OHf

1 tco sdzgOYyOdzdets BYW R O ftotso j HJ Gedej J @Y bt dsgsetizded L

tcd 2O OHRjLdBdzdzdw Isifls L O Istedlsy di3ddJ dzsdzded €
BYRO dLYtsdzL o Odzad twWOLIsotsted dzO@ W ditssdzjlS Rbdz Htp 14
Qml.i1wiO dLitesBo Odzd d Ho9j tOL dzd ydzdd3 otitetg Soidg fiAad Is. o
f zOC30 d 60 dBJddz. uvMlsOdesoad fMmj, yd 30 Bddz MO Is
otej 3y LO OHRjLdw M  dzkzyOo RAMI-8B26 I df ®O3)dzd toj L
OV dC OO fsCO0Lo 0 dOddyd) dO fttOotsf tetsfestcyd s
Yd dzstcOydwisO dz0 W dBtetsdzj SIsddzso v tOLIsatste, L
YjdzsO &zO OHRgMIg) . sBEds@ld 82, 8% OH LNLEREQ YO H R |
Jj LOHBoatddlsj zdzO (tsStsdzs 47 %) d dJd3j dedes IsOL d €t
4 ¢ fpfdjdzd dzls d , M -teOdfjsHizOdzzstEts dL §f sdzL 9 Odzy dzO W d B
M "sSCdubSdlsi ls Htkzedlsiy Hoj ddddd §oybkd daj
tcd SCStjlsts MdzjHeo O dIsj s dilsd BWR GRPMIBAR6. | y H Odzd
1w oo fflsi tOpdgdzdls jstfdsifddise v L O OHAjLdw d&O ItsL d

Is d dz. IWo 0O dLftde oOdzd Ho O 1 tddQLSdfi3pddddzO aztf Hz6 1 5 |
(thOPNd dLBdkdteOd tls B2 yddts BV Sts. R Ho OO odH
~ 100+
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- 30 ®Jdz otej By
- 60 &ddz otej di3J
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stsdzyj dzstcOydw dz0 ‘gmwltetsdzj ¢ Is d dz,

AddV30. ¢HDjL d RPMEB226SHjds SHdts dzd M ls d to jYdaSoted Iy
Mizs?2 Gl yse jhCd Wdstodsy Slsddz. 1 &S tedo Odaj
BSISCO f) WdBttsdi Clkddzsod ©OLkatsed f S sd
Mdzg ®@dzd MO HoJ ©OL dzd yded ot d3j dzO 2Od & tsigtal
f ZzOTC®0 d 60 dBddse. I tejHMIlsOs jdedlsj ftetsyj dals
Bisj 20O OHojLd"Y ftod Stdstoddd ctkzfO &
HimrdH ol tchlkz dzj sBtcOBBIS] dzO { @ dze Mif off & g dzts O €
dd i slsjo jiidd@des Otcls dzd ©ls S dzts dzj dzd v .
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tcOL dzd ydad ¢ siddyj ddsGe @l 0 ts@izyj dzedlsj tojL ZdzisOlsd iy
Wdev.31l. 1 dyHO Mmji, yd tmisisftsdlsdd Is, HJae=EgH] tcO dz
tcjL zdzlsOIsd . 1 toc hORNtJ dzQEzO®dAs HRO O 1 tc Oo & Ot 5 tints| telFs it
BiyHE SCSodyj deslcOHGO® s Od dAPtsdeOa Odz L O ffsCtcdo Odzj ¢
OHRA jae@ VS dzj 5C dlgymifmjl s RPs @ 45, 3% OHAjLdw, IststL
dzd dzj 2 dz2OIs© yOMmls dzO Ctcdo OlsO. 1 Okt OL PchHtzgda OON

dzj sts dz0 f dz®Y didd jo O+ G fMEORNIELY € tts dzap® dzls @n®,y 18 -l DIz v
90 BCtsdzt 26% OHa jLdW.
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1 esyj dagls  dzO

AddV31l. OHAJL d"RPMEB226Gdjds CHifts dzd Mls dtcj detso O
fpdats?2 sl yte jh ¢ OPNit] & tseztf dzBREN)jddef (d L ts dzd
BO2yddzs B Cs. ) 5CttdoOdzjlss &O § &zOS OlsO-
odJlsdzd tsMisjtsftsdzsddztsoaod ttOLIseatsted f € sdzyd-d
pOdzslsts otj B &O CtdkOCls dzO CdzjlsSdly -
sOo j dzd Isjjdzldfcie tsdg® OH R jL dW MO wslsdzj Mj dad MY
btesddz® ctekfO SCdzjkCd, Stsdkts MO WdSMdLol
fsdzdmisdtcj deso O) P seaMmMiEH U MisOdzdzed MO fsCOL O
sls ¢ dztsdzj dzd v .

wdzj H C Ot i lsdde@dzoed'ISjO HizuRdiZe jizd | dzs MO-Bslsts
dzj dz0 o dzdw dzd j sts dAQj D% Had didizd S EBGEEH@ o B j dzH O
Mtse detsMis s O  dzO  dRPMIBREdB] QHIGjjlsiCffv ¢ o3 W B tetsdaj € Is
RLYBdzL 8 Odzd sy Ctsdzy] delstz@ s ff dg w m@ 50 d Clz0s S @fd3d pac
HOBEMIsddse. 1 tsdzzyj dedlsj toj L kIzB2A IS dis ofis@izOfuijdzedétsls Rodgjd
BWRO dLdsyjdd dO i LuHj2Mseadjlts dz@ dLBtOdz]ls
CEOWdeO). JdyHO My, Ui omdaq o Qlsfmipg dzezd dzf tsazg b
ftotsyjdalsO dzO OHARjLdW dzO0 S dzjlsSCdlsjy, COCIkts Ci
HO fMj dqLSd* yd fwws ydbskbstmduyjd jW¥jSls CObt f
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ltesyj dzgs dz0 OHRjLdW
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AdeVvV32. Jddwdddd dz2O t©OL dzd yded o jd2Q dgjs lsRBKIe
8226L O OHRi BdY sdzdmMisdtcj deso © § dzOC O {§ ts Wig[oBlde
dzj € Is d das figflsldts f sl@PN)dz ( 5Ctcd o Odzj sts dzO@ ff &zOC O
sBicOBBISC O OOl s ddbizi feflsj P dL dz=s
MbdJlsts delzdzfls ®RL so stcd dzO dL Mdzj He OdzdIsj -¢
WdeO) ddzd 90 dBddezlsd (HBdRzEZOKO cttOW dSedy
ftcdcetslse j dzOUs@®@ O f dgP8zO0 1 tcj HMIsOo Jjdzedlsy Hetsyy
Mftew it dL di3j tej dzOIsO OH A JHL @ W E dijtelgS df, ts delstedslsrs
Clzz s OtOdzH j ndH 9] Rz dzj sB OB BIs j1d@O otffifxdudk i
MO fCOLOdd M Bl jlsdzdlsj | Bz dpy O th)lOdzdn IstOUs I
yd &3dd twOP ez, @fizi Y Hiz HOdzdzedIsy L O dzj Istej Isd telOC
Csw HO |J Bl M skejlsdzdlsy ftesed Bls Istejlsd
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OHrjLdwVIO, JjS¢MisLdydwisO C€i dg 9jh jMmMlsoaOO BN j
ssLd fMdzEyo02 BYWRO dqLMdzjHeoOdzd d SCtdzlstctsdzd tsls € «
stcOydd, fMmi sl jlsiicg®OdmigzOdisgzOdOls dZOdzj s dilsi fted
tcOL sosted dzO € kztc$ kidy dislsch j Bs fdatgH QRZR2Mes dddz 2 %. v iso O
yJdz O My Gtesejted HOdzd dzOBdz¢E HOO Odzslsts f SIsdmM&
jojdEszOdzds &O tOoL o sGddsd sz i) d ddpt b fits @ Bg O dijs S ¢
OHrdLdw d20 CdzjIsCdlsy, dai MO Y BSH HJIAMIsedJ dac
d tsls Isisddstgfiizdzts § tod dztsy J dz | Is O dzts dz.

[sts LOMts, dOCtOw jCMfjteddgidelsi s B ftetseo jHJdz
dipdzj Heo Odglfislge @.j M1 v o BrufdsiseBertdaymiustzEMelphaland As,Os, dzts

dzi d S kfetStz@ddz dzj o1 L di3sy dztsMmisls O HIO dzlz w jj dzdel©j Iste siic
sOIsd MO { toj H fiM3CBo.j didd »dr@® Wigjc,. ud o d i fotzdrsa @dzd Is
dz s d BJ dzHnOdNBafE@ds sl § § J dzls O RAD-826CS jdg dvvd BdEds § dz
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AdeV33. Jdzdwddj dzO tOL dzd yded o j "G dajslsRBMlIe
8226L O OHRjBdY sdzdmMisdtcj dzeso © f dzOSC O ff s WigfdBlde
dzikd dz Gip | s sEPN)dz  s5C tod 20 dzff #©C Ols O | sy
SBtcOBISCO MpOc@L st dedbizj F&lsj dip® dLHdes
Mlsodjlsts dz0O oetHdzd tOLIseatstcd dzgO@ dL Mdzj He Od
ftedo jHjdedC o ff tdmsfos s ls oL jGA0 lsddd df. zOCO) H thyls Odels
OHrRrJLdwYw MO Blsdzi Md dzad MYtew dsts dL B ted dzOIs O-
dlsts MO WdCMdwodd M ¢kkkOwOdkH jidH ol A
sl oMduSd HOddzd MO §5COL Odzd i tsys® j ilsk
Cdisj tBtL @BYMesla) MEads OL dz2G OB MY oW Bs M &
tc0dz0 ¢ tsks GBAYzO
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dzj € ISRI<dB,0X).} Sdedy J dzd j Ists fdzj v Eisfiesinis I ® PErjfosifipd &q O f
200 B@fdamusting i tslso jlsdes ) 54, 2%, 75, 8% ddzd 50,
stetsfzfo j dz stsoa O, ofmMdyuséd dLMmdzjHo Odzd o jN jflsea O o
90Is MisjfjdlsO dzO WOHAE |t fifls’ BRYOOURMEIS dg ¢ Jsded § Is-5 Mmdzj H
Isd tc Odzj HErufosing O [ Erufosing 1 O [ As,03, 1000 [ Melphaland dzd 200 Of
Bendamusting i slse jilsdzets fp 57, 9 %, 69, 2%, 6 3, 5%, 42,9
SO € tsdzlstctsdzO

1.3.2. 10LtOBBIsaOdzg dz2O dBsHidz L O dL z2yOc
Cdzjs€d Ci &3 sMmisj SA@BAMIsdzd Cdzj sC d

1] tcotsdzOYOdzdes B jNj (tslsi tefjdz ftetslsj bded Yy gbts |
sls ofmMduscd o&BdJj dzsd3ded € dzj Is € §AOS2Az0 HIOe dag j Mnjj deQ drff
Zzdyjlsts dzO0 Odzlsd Of tBfHR.B g d kO IstfftistgIs jsdsdzf totso j H j dzd |
MO ftjHMOdVi3dA]. dfGs Wedstedzd v ydWils B dslstsej MmJi od
Cdzj Isi ydzg ¢ @ dzdBHRE Bl Isso O o MI2EJROMI-BALG]fdzONz
dHds d Ml hs BEi26QUsY gzddPPr2tfted J MOMBE -old MRS .Is d
[ sdzdzedwls ydWls Bdslstsea toLotsdzWo O HO Bgli2odzOf tcOo
fMils OdzH Bis ks dafs  HIOWH266H #A0S2,C OC Ists d SAOSR,&jslg§dsds- MO B d
dzd dL sy jdd d2O0 Hj2Mlsadjlsts dzO tHQEGEH aftytedPdzdn W O Qs
Bd j dzsdBded sy CdzjlsCd dBOls odMmMsCO Mmisjfjd dO j ¢
SAOS2Isw | ftogitel B2 P ddzd dzkzdzj o © d dai Mmi- ko j dzd
s CtsdeH dyd tsded WARY ifts jdzdfd s llzdzO C tsdzlstcsdzO f € OL
Bcl-2e MOBOISO ©Od@d g tf s ez .

1 jnhj dOftc0e jdz tstf dls toc slsHie[dlly Qulg @lzyedi telOdif Glakdrom Is1 o L
Cd yBpdtsgdBsigH OO0M] dLitsdZzLea O L O tlsCtcde Odzj dzO
s Ctsdzduyj Mseats dzgO@ B J dzsdzdded S dzj sCd, OHR J tod tcO dze
SAOS2.u Mt jh detslsls©O dzgO@ IssLd fHRtSH Mj HJ Bsdmisted:
Wde.35. 10 fsCOLOddY dKkdsBEbls ¢fipizsdcdsyzagly  dfifi
sls ¢ BAGRd ctsdzj Bl jadzOtszEgfiiadz0 o HBsHAOFHzSj 0 t
Csdlsts o ftetsHl dyjddj dO 24 yOMO RPOI-SR2Gdtd o €
OPM-2, d dzdni tpi Wils OB d dzdets Istc O dzgW j CQPYH2 @EAFHQPNA toctsd L o
JOPM-2/OPNb). [ OC Ote d o 3BckRftsj Ctssifqtad sind® o FSADS dsts dzts fiy &z
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<« Db-O0CIsd dz

Bcl-2/b-0¢ Is d dz
( dztste BOdzd L  t& O dzts

1,0 1,2 1,0

<— Bcl-2

B < 606 5

AddV.34. RBzdtse dztsls ts & jintf tetff PO RO @A s§ stsils d y
Bel-2  fted B3dJ dzts dsdzqfidd flzd QEBJOPMR dzd  RE226( ¢) d o
sji ftosB dlsik diteds dz® dzi W tstc d3d tc O dzd SAOBE 2 sSAQDA) Is |
Gdzj YHOdzd o (tetsHI dz)yj dedy dzO UY-866 y @BEO Wiy Lodd:
Hjdzjded tsls Iswi ytej L dyn&slctOdzOd dpd tdf Asdefs I4is28h;
47 U-266 5-SA0S2 , fsls ¢ dzjysid@oEly dots dzd tc®Isz@66 i to)j @ O
ZO tcOo dzts 3 to dzts ) lsKD df@ sde@ dzQ ) vindR§ GISEROO LIz@ did o d
f toctfsdp-OF Is.ddgfpdzso dilsj Ml slsdatsh jdedy MO  sdzkzy
Hazi dzd sy ddzlsj dzL disjlsd dzO fi tslse jIsdzdilsjy B QMz
266f Hftedilts LO jHdddyo d thMsO0dkoddlsy MO

2, S22kt j Bdd o § tsdd26Rklls chife Q) IMRAMHAIRGHR s s o
ud 47 §i Isd BB asjsEjsdzS slsts 42666 RO IsjLd He
Bdj dzsdded Cdzj sCd d B3O j H dBLR2o dsts ydgd o HSO dAQj - § detff t=Q
o SHI IRPMIE2R6 ] 3Ol 11, % i kisd Off §UASEHA QST j e e Ol ¢
SAOS2. | C bk d BEM2fPPRE)PBIE GOPM-2OPNDT | slydlsOls fi |
dets 7,8, 6,3 Bclz, 840 kS Wletd2phig Oslsy @) O ofg j di3j 1§ to
YOPM2d ftetsdL o wfHigiadsls j1 , Rd3s Bel-BH kW-gaS.o36swd HO i dL ud
U JOPM-2, OPM-2/OPN-a  OPM-2/OPNb d (50Is )i &Js5 j Is zls 3 ¢ sBlzvsk § i Is
OW d dzq IUj2B6H®OIs OH & j ©IROERs C 1 o3
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SAOS-2
> 0
N
K RO 3
R\i¢ AR A
& X K & Y

e a— G <—Bcl-2

S e — — w— | €= D-OC s d dz

Bcl-2/b-0¢C Is d dz
(dzste 5Oz L g tc Odzs Ty

{bdesmdlsj dzdzO Mmisj §J
Rd i dzts dkdzd Is i CSdx®IsX d

AdcElV35. [lsdsfdlsj ddz0 Mmisjfjdz dz@ OHE jL dw
Is tc Glidisfgs 5 6 O dzd S Mls j 8e zQ fiplsizs MEAEQ S | s §QL) ds
ttOded o YtetsHI dzy j dzf L daPy 2t  oudoHDe jM d3d § dzts ¢
Nol wdzW dzj 2O dZOHMsEWh OO Isj ydegsfls, OHEJ
Hollic Ols e WiPlshisle BEW jte  OdzOdzdL dcOdzd Yt
Bcl-2 dOGHs d dz. & tsls dzs2 /i@Rdsdls® MEdc | s dzlz y o il te o
st HJ dzjlslgddsLid ldjalsd dzO0 Ml tslseo jIsdzdlsjy B OdzH 5
LEdzsOlsO L G2 6S6dzj sftgd jus L O jHddzdyO. 1 sdzkza
COL dzdydzd o dHBo R WM kO] HQRA dzd O ¥ OC st
L O -ofdscC clss daB@eBe | Isj L (s Sd sl 5-8 2 2 ERRREE.
s eDdzd el§ L k2 dzls Ols df tefifn Byds @ I§ jsdztk@ j Mlso j &zO R Ote
OWddzdlsjlsO O sdj desdsdzdasj S dzjlsSd Si dg SAO

0 7,8 6,3 7,8 11,7 1,0

6,5 53 6.5 11,7 1,0

1. 4. 1 OL tcOip Etwagkdzl] dzdz@ © dL 2yOse Odzj
ddzo OL dWw dgled &g J &ztizj IsC

gWjtesdHd s SAOSAEOMNISO]S Edg dsE dfte Odzd i o d3j s
CdzjlsCd ol o oitebwh Mmj Bdttj OCItts, AMPSLSH G, Oy jiz
B3d § dzts dgarrfjldsj ydzd  dzd dzd d -2, jacShASEijdajd teQjlsh jBcd L f sdzL o Odz
detfmis 5= d B M des § 6 doy d BOdaf Qzge® ¢ rof@)ds@ dzs 6 d ydzd  § 6]
W jtesdHdsJV.36.0O §GeguMmisOojdd §tsdkzyuj ddlsj -toj L kzdzs
dtslsts sy jlswo Odzj dzO dfnicy R ®Sdzj tels B @Y getcd
¢ edzls d o dg® OtzggpBI2d Mded 3¢ d ¢, 1 d 1) d fMmdd M ds, 4
Cedzsde dOdsi M WREEMWHdgdedst § dzg BPCHdzd BEY . ¢ d 1 MO
e Lsod, Byejljdd-jBodges. 1 O EOsO®OUGdEd - fndd i3¢ d
od, Byejls] daes] mdetagadyisisq dd ( ndde yevls) d M &EOL
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] B2 (S O0doCjoW® o yowls). 10 fddks§ON e s sded § 54
ded C dAj-286)d @ O MAEEDP JiP  §®J s 0 RO ftd
dzdlsd dLyvw dzts(SAQEdd € @j f§llzd 3Oy @3sf ptg dzd ud dzedd ([
Hot2Cd fls fol toL Oded JHMBO f HEEZEO SdjlSd ks He
90, ud fGtd Ml o d3j dsdgezd & R EE@atl o Bhj-Mtcj H ¢
B d&zOf) lsSlGI2 fj Mol L o Ols f Iswa

- &R aw
@p‘ﬁaggqﬁg

B D O ag o ®

AddV36utep] dzO Sdidstesdz dz PRQSEE dln  dsdsy e@zjt
dH S8BS2, CbdsdodtOds Mi o & Mls do66  dgd jsdzts dily
48 yomo (41, 4 d (). IMmduySd Mmtejisdds MO
L, [ dsH &ty dd d dz0 d Bz des~ d Mistsn d d3d ydBol-2.t
10 MddBCd gy O Bddgidsdad sy Cdzils¢d, BydPBY
fstcOHd M Hi B j BB Opdo dzL dzd Micj H tshlsjt
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2. [jrnOoddLi &5 dz® Hj 2Mise dsjp OzO® d

2.1. RMHEYJLOd] @O OftsfltL O

2.1.1. lies®kjd] o dotWiskscdwlsO d&O ¢ djls]

[ dj dzts dsdzd UQGEOBNIZ RPMI-82268 W 5O IstojIsdtcOdzd ) tOL dz
stcOydd BjdHOBEMIsddz d jtkWtsLdd, L O tOL dzd yded ¢
BWDO ftoddChBhiEy S d §toj§f OwOld, DABISt YHELOKO B
1O W& MO f§SOLO0dd Mdd kS JU-266 jf tefj jf Ode@esdf HsGo
ftosdsj dzd ©® WHEOSO dzOEnSodmel@ D d Isfizt) 18 dsts® dzdi fi) dzd |
48 PP d 4 d Ud)ls.d s s € jdifj Gst€ Bfndantuiatip€s0d ta@aAd )
M), sB Oyj Mj dzOB dzs HIOHO] oS R tsdf EYdES LIOdzw & Odzj ( § 5
IsO (Mmded3¢d 4 d 1 )Mdddets dd of ek diaff O] § iz Is¢ Is
MsC OO CHdyj dZsteOyd™ B j dzi Ok fls d dz.

| @ de.38. MO ¢ 0L Oded fded B OPMRA  {ifidtg jy fOROBIE]] latsjls
CzjsCd, bISOSFrid@imm Of 16 ddd 24 yOMO (Mdd®BSd I
COdfdSdtsL O d COtdtt)Shmdmn (¥ i o e dak® yd vt @0
2 GOWDE. | ftojfOowolsdls 56 MBertinsing, O Isddj s\ Gipaz
dzfj MmJd EMlsOdzsew o Ols o dHdes] of telisjd3j dlzd I tinjdidf fi3€ Wdzd|
Bendamustine j dz0dzdyj SOtdsf dSdtsL © (MdzddZS O ) .

10 Wd8.. MO §¢O0L0dd ndd kS RPMEAR26M tgj fnQ t-QUEOE s ks
HOo Ols fsdsj ded © VW HtsOlsA5MHEUDIIGLSE dtisjj toldh tistg PsIE tc O C
(MzdiBe o OwwOldlsj ©ls CdzjlsCd, ItejlsdteOdd i f
L @4d dzd8uyOomO (Mddkcd 1 d 1), Mmi J@gldzf Mmdez0gfss Otcd
dL tcOL j dgffv dapoO fig.8

2.1.2. 10©OMse Odzgj dz0-GL-66QF vl ez ® @ v G le;
CdzjlsCqd i f M Hi L¥EOdd s BB FOEOFISHEESISIS

[ dj dzts dzdzd URGHEGJBFMRB Y n O IstcjIsdteOded L O f jtedtsH fslis
CEtzdi3dddz ddzd HJOtemj detseo IstedsEMdH o JjWjiGCldoedsd vyt
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AdaVv.37. sdzjlsi ydzd wHtO WIR66M03d § dzs sz dzdi dij IsE
sdtcOdzd S dteOdd M 20 Of Eibfcybimeds
Eruf osBneO®itc4d i dtcOdadBefigarbubtineO [L O 4 81 Isudd) fils@; t
fqi ) 1 Benddinfistre L O 48 yYOMO:; ol GOt Y daDdztES!
d fdd sdzveo Odzgj @O YW HEKCOIO) .

CdzjsCdlsjy BWAR O tsBtOBBIS] dzd ) ML HsiotsxeO diaP) I4f s tsf df H
Odkz0dzd L dteOdzts Ytej L f NiwbBtidz0 ydlstsdjlstedw s

10 ¥%N40.MO ftojHMmMsOo jded § sdzyj dzedlsj tojErutpdzls Ols d
sine 1 tod W-2BG1lStfy j dals dzd W SG1-W 6 &C tp@w HBPB 20t OfMiso O dzj L
2, 74% (dzj stej Isd tc Odz020 SNEAL Wstslz0d dz)dz0d &g B4 ¥ds% o @3 0
1 tod ¢ @PMZB Oyyj M) dOBdz® HO O fwsoadh jdedj tsls 7, 8
19, 18 W j(ddw & o dz) .
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AdaeV.38.s dzj Isi ydzdsilsw HizgdQ dzts d3dPMdzj s & j Is J daff 1 dry
Istej IsdtcOdad 1 Clsitg jS@GEFIS@f Er ufi @8y QRGOS 6] Is d te1Hc
Of Er ufiL®@uydfgQ;stec] Isd tc Oaf BefidarbubtireL @ 8 Y Oifijsdg j -k
tc Odzd MmO MmBeddamustiner @ 8 YOMO: fisteg 8 @tc dadOf d S dzt
90dzj d ki dz Isdzv g Odejj dgiEefj U@ CMHdm (Vs
ydw)

10 YIN4elMO ftojHMmMsOo jded tojLbdzsOldl Bl -lstejlsdt
Cksd dg.d € WPEST sy dals dzd W IsG1-H 1 @C g HBB ZOOMiso O sl
stej sdtcOdz0 € t5dzls2MED K tc WD BT HAR, 6 B2 ¢ BB S Odsd dz) . ) e
C dzj OPM2 1Y tetsyj dzls dzd W IsSGl¥ e®C dz@ v BB dZOtc Oflso O ©ls 7, &
Cdzlstets dzO) dz® Slrte, C438f df) 1 0 O
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AdaeV.39.s dzj Isi ydzds Isw midd Q dzts d3dRPMIC8226!1s Sty o § Is j daefT
dzj stojlsdtcOdee i Stegfj isQ@aftbOf) Er ufi@4y @BIO;stc Isd o
150f Er ufi@y@fgl:lstcj lsd B Hr ufi@ydgo; oi
Mistej HECAtcd s S dzsL O (Mo doeOdzj d. bk dzi sdew o Ot

10 WML MO ftjHMisOs jdd  tsdzzyd ded s btelplp d e @z Is d
Mj dese st dety S 1§ fH2669 db tsy j dals dzd W sGIH e®@ C dg@ v g BB dzOt Ofls
2,74% ( dzj Istej Is d tcE£BG05 O dasOy) ts dzPR Mo dEOM ALD;) . 1 tod

C dzj OPM2 1Y tetsyj dzls dzd W IsSGL Me®@ S dzg@ v 5B B dzOtc O fisldcaf BEORAD 7 , &
C ts dzls to SIYTZ®H (050 As,05) ddzd 1 MAZBDHM (2 O

2.1. 3. J] dzd ¢ s dzlz-% iz s d3s dzldzOy g \V s

[ dj dzts dsdzd U-Q6alrg RPMEB226B W n O Istej IsdtcOdzd L O f jtodtsH t
BzMmisddz, jtozWtsLddz dqdzd BttelsjL sd3dB o ujdfjjHS ldsoseeda]
sls ydlstsL sdzO dz0 CdzjlsCdly BJjhj] dLBIZJEOdO 1 5,
® OcOttLjdz cjdz. 14 BJIhJ dOBdzr HO9 OO G B ZOJ Iz o
(ftedL dzOC L O tsdzd cWstddr€ dizjj dfls @Gafr® ssL ©) o dzdlsts J H
t jizEOIsdIlsj L O CUW26dd Oy ded jdazdndzdowWidddd ¢dz0 W d ¢ .
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Gz dzlsd § dzj ded ¥ gq 4 dZEd3

=
Epoit Ha cuBuTHATa
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1023 0

PnyopecUeHUMA npu 585 nm GnyopecUgHUMA Npw 585 nm 1023

Bpoit Ha cLOWTHATA

1023 5

®nyopecueHumua npu 585 nm ®nyopecuesuma npw 585 nm 1023
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|a.3% [, w3
M4

M1 —

=

0 1023

DnyopecUeHUMA npu 585 nm

AdAV.4AO. L kdlsOlqd listsdjflsisdswdiss  dNictjetsjdeco i)
dzsflslsBufods@ H O ftojHJLOdSC o O Of stfilstsL O itdtgds ted
tc © dklf266 1 i U-266,Is tc j Isdfcfc O [ 2 OE r u fL ®s iP@4g O JU-266,Is tc j Is-c
dzd O3 0Er u fL ©Os @G Giydzj Is te j s PBRMB2izd ifOPM-2,Is tc j Is d to
100 Er ufLdds ig@g(Q dz0 Y j dzd iz@IWts O C y d Wi dfj &5 $&f-
" OL OO dzO € dzj JsM3 dzqizy Is GSfSOa @D Isdz® € dzj Is i y dzdiw
Cdzj SSGRW OL OO 20 S dzjlsi yded® yqCi dz. si & o
dzdwils ftetsy, dzls jCdzW¥ s © Ezy 2O Is Pz B
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AdaeV4al. tJjLkdzisOlsygd ldstsdsjf lastdsofswddsts  dNichiedtijozCe Giplif-
dsfisls© dz0 A RigfHimdgdodd® o © Of sf IstsL O f tod dzgi3idt
Is o tc CLHRGE 1 | U-266,Is tc j Is d tc © @i S thte @ 1D 3 dzg O @ L2266, Is to j -k
tcOded f 30 Of SUOELGzdEY lsis i OORMERZ]1fOPM-2,Is tc j Is ( t
10 Of ¢ EkteC uE iR @ yJ 4zd MEGUWIc OC yd W § dzff B Gd-
¥WOL OO dzO0 ¢ dzj M3 dzdy Is ¢SHSOadDIs© dzO € dzj Isi ¢
Cdzj SSGRW OL OO 20 S dzjlsi yded® yqCi dz. si & o
dzdwils ftetsy, dzls jCdzW¥ s © Ezy 2O Is Pz B

201

o



46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
Bz dzls d §f dzj ded W  d3d § dzts 3

=
Bpod Ha CuOMTHATA

2.74% )1 W3
M4

M1 —

0 OnyopecueHuMs npn 585 nm 1022 0 ®nyopecueHumA npu 585 nm 1023

512

Bpoi Ha CLOMTHATA
Bpoi Ha cLOWMTHATA

- 4.5%
M1 M3 —

1023 s

®nyopecueHumA npu 585 nm ®nyopecuesuma npw 585 nm 1023

512

Bpoi Ha CLOWTHATA
Bpoid Ha CLOWTUATA

18.37% M4
M1 M3 —

= o

0 DnyopecUeHUWA np 585 nm 1023 0

OnyopecueHuma npu 585 nm 1022

AdaeV.4d2. tJLk dssGlugdestsdifls tc d ydzsts dNichjettjdeCo Giplfi
dsMislsO® dz0 HdOtmMHdsHdew HIsfePEHERPRPH OFf s IstsL C
07 dzj Istej Is P26Bdzd U-266,Is te j Is d @D AdOsL O 104 G IU-266,
Isted Is d edpPs,d3L O WO Q ydzj lddafjtc QARM-2; TfOPM-2,Iste j Is d
) ,50 [ As,03L O WROHE OPM-2,Is tc j Is d e DRFdAS,Bx L O 2HN[A dz®
dzdw : T HEGIW tcOC ydwi;C ddj G-V ®L Ols O dzO € dzj ;ldM 3 ¢
Cdzj sSCS Oa Ols© dz0 € dzj Isi i dedl?j Is GRS i©dz,0 s Az dz®
ydsi dzz. si a3 amMwe O AdMmMssctcOBO | HOH jCIaW gD
yqwiso.
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AdeVa3., tiLkzdki@ffstY Egdr © dzO 1 sidyddists
420 € d)-B66 d Istej Is det®@ atiaff ufged & HN 2 Mls o OifyH 6 @ diC
¢ du-266d dzd M RERME-8226 i dzjfHlzS Iz B fdp@ daj Hig OB PIs 5L 5 dzj
sls € dzj Is CYKESBKW tc j H o Otc dslicjj dzaftis Odzed fp j ok W s1
Yyom@Hu Mdddiz¢d 1 d 1 | BtsL dOyjdes otcj dzgj k
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14y fttse jHjdz @5Y ) ededgsbgellzj dzL © HO fj HBCOY]
¢ dzj WRBFJRPMI8226C | o tsdzd G ts dzlz § et jteq Grfei s QUBeY = © C BIS Ols ¢
Hjdzj ded tsls § dzj IsS ddsdi fif WpdvISE tfddiSdz BRIMEHESY) S s
ftejHoOtedlsj dzdzs Istej Is QWP dzd Of Q@ kb PEHOdzgzls ¢ § 0 MO Bzt
odlsjdzded S/ 8 jekWsLddz d t6j OOl Ji JOCHHloQdafOsij
sls jdzj Sty tstejLO dO r1s, dL sddcO®@3usls dsjl.d v
i slko jlsdats L O U2a6e CzEMIES226drjdlsiHd® Mj d&df MO0 dz0
L B3O e\ 0O 34 dzls Oydw o CodzlstesdzdzdlIlsy dzj d dz€ 2B d te O dz
WHEOk O, JigzS dlg O] dz j S HKMBOC kstc Bl L ddy BGGY s O i
HOe O ftod ofMdusd ftoddsy J dd o 6 0d3jdaE@z dAPREFA| dzdH BSEOO
sls 20 HE 90 &MIB2g6kd " HEO Gls

2.1.4. ¢SkdodteOdzj dz0 Of sfltslsduydedlsy ¢ Of

sdzj s 6U BV RO IstejlsdeOded M Erufosine (5, 15

otjd3j (24, 48 ddzd 72 yOmO), hiyssHdzsdss LIS B
Zdo OO d OCkdeoOydodddy MsOlkzM &O ©OL ddydd ¢
fsdd (g ieyddij €OLO (PARP). 1 tdkyjddl] tjLkd
| V. 44. | dzdC v L8 piPisssfdossidsj dgd 1) dzdjp Ofs Ot WADN dzj
fOi8d-d dqdzd "o O dzO OSCIsdodedlsj dd5 WtcOe dtj dalsd .

PARP Mmj dzOBdz¥ HO O JjHddzMise jdets o CdzjlsSCdlsy, Istey
J MBdesets MdzOBts dL teOL j dats.

¢ dOdzse d ud dz 4 CMY Jtedd3j dals B J2h | ddfstc tige Y6 4 dz$ By dzy gizgel
ydd dz0 jiskY¥ 8o 15 OM. ) sdbyjddlsj tjLlkdsolkd
10OBdzE HOOO M OCIBdodqwOdzy dz2O0 tsmdatse dzdf& j d  flzf tg d O
COmMIQL & dzs ytsod Mmi tslso jlsdets oi o ol dzh dzd®C lgeflm{d o1 Is
©Odzj dz0 Gfdeso &ZOO jU-BT k@O izt d @ O(z§ OtpPO P ¢
ftesd dzad MO € soz@9 defg tf B d § dzde® M ig[ivf oy@idy tshlsj odz@ HY 2
f] jteEWsLdd JdyHO fMji, wi 6hj fwd 5 Of jkkY¥t
dz@zj OCIsd o dzdls j-8, DBS ORE OisdzL o Odzsls s O dzls eBls WAdetslz O t j |
owd d OCkdo 20O VYstedkO, SCtjkts §sLosda® HO
dZdoslsts &0 dzj OC kG0 dgQls A st igts PO P QD sls 8 . O MOS Is ¢
f Stej H ddtsq off t@Xdz] Is 5-3 ZEzZOHBMNY OO0 f tetsls j sdzdlsd ydzs 80O

204



V.t JLE®EQIE®ddL ] o3 @D HjLAffiplisjoHcpiBEze ® ] o j

mMkzeMstcOls PARP, M fsdkzky®oe 0dzj dz2O0 ~ OttOCIsj tedzdWw L
89 kDa.

24 h 48 h 72h

Erufosine,x a 0 5 1520 5 15 20 5 15 20

I i ] <— 555 01 01 ©

S e e e e e~ (oSS OB OL O

<€« 0CIsdo dzO -3 Of Y O

W e e | €— PARP (113 kDa)
< % tc Oc¢ d3j @ARPH3B kDa)

S W W] < 60¢kdd

AJGVAL[ dfMO &O oi LHj2Mmbod) &R B 6l 6sisd
Cdzj Is G266.5UkLlfls ] MO ltjlsdwOdd M Jjok¥ s dde-
tdsH Gl 24 HES 72 YyOmMO, MdojH Csjkts MO
stz o de BB o dzts 398 dztz® Is 20 ZO MW dzj @ 4§ ks dzlsj
o Odigllzd © OO dzO kB ¢ o d O Blefdiz s Isfitg wsigfdde Hf © 15

24 h 48 h 72h

Erufosine,x @ 0 5 1015 5 10 15 5 10 15
[~ - - | €« ¢ ofpf oL O
[— — ot | €<= ftcsC Offf OL O

B e S < fEsCOMBOLO

B S e e e e e | € 0C s e dzO -8 Ofyf O

— <€— PARP (113 kDa)
- %t Oc¢ d3j @ARPSB kDa)
[ - o o s SR | < b0c Bq

AdaV.45 s tsdzyj dzls tc QyQesiiigesiis OCIsdo deOdzj dzO o
CdzjIsCd20mMzj H Istej Is d tc Odzlrj I§1F dBsrju fiip@ i it Is d &
Ctodzyj dz2lstcOydd wts 15 Of LO fjtedsH s 20
OdzOdzd L d e Odzd Y te jiu dzlstietsiziAl @ azdzts d3 jls@ datz®) Is dzO dz0 i3 v
Bdlgy ftetseo j HJ dz Yte flzizdhy tOBaOdzvdp@d dizis d ¢ o d IsQ Stdird
SlIsH j dzdzd Isj ftetsB d .
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l1tod €Cdzjlsi ydzG8 2AfGlzdfyi RPM$ j S jtoeddsj dels B M j 1t
dz0 Wtelzd dz@ 2 M. 51 HdzA G dd s toj L Iz dzls OlsI.46M Q) ffijgjj H fls
dzOB dz¥ HO9 OlIs fJtetsd3d ded o dzdo 5B s OB fizgzOC & GodizP s PL §
o dJtcOdzj dz®@ YOMYRALYIAASO MOBs §tod MicOo dzdlsj dzdes o (
jtoWsL Qffz) (S5 ts otcjdsj dO o LHj2Mmlsadi (48 ddz
My dzOB MWz HOD O L dzZOYdlilsj dzdets Wt OG d3j dzlsdteOdzj -dzO P AR
flssL OO WttOedzjdzls (89 kDa). | -dfftint€efd IS jts dagyly dAls dz
Erufosine( 2 ddzd % OO 8 ddzd 72 yomoO, mihs dzOMmilsi fo O
fteslsdyoO ft COyd MmMlse jdes tOL dzd yj dz dzOyd td i ( 6 B dzlz 1
d 50 kDa). wuvji MO o-didd OHo & fs e @G pe&B.dz0 4 8

ltesBdlsy OPMZJRPMIBZR6B WY O dJLMdzjHe Odzed d L O Jjojd
dzd o OIS Y s Is 5ls d Y dzdds j d -¥Basdsdz i dgddzBlcjl toj -z dzls Ols d
s 0o j dzd Nz0.1 Wed{c .MM dzOB dzt H O9 O W tc O 2. RENqel€ dste Bdzji &G
Y destc Oy Pwdfdgsf 5 d § ) dd@zeRd 1yedn jfpzjsit jlste ] Is d te O dz,
Ldieted € dzj Isi y dz08 212 Gigojxifj ISFORMEIB W 5 ® dzts W tc O G d3j2kzls  tc O dz,
dzd s s tots a3l tizd 3B tedsdiziHzP B dzflsdOaf & slsdztsh-Xdzdj dzO Bc |

24h 48 h 72h

Erufosine,x a 0 2 5 15 2 515 2 5 15

B B e e | <— oS C OfBf OL O
L D | Wt 0Ocd3] delsd  s8g41AKDY)

[ S - ] <— s C OB OL O

“ m €< ftosC Oy OL O

€ 0CIkdodz® -8 Oy OL O

o ™ €— PARP (113 kDa)

- | €= % tc Oc¢ o5 @ARPSB kDa)
%t O¢ d3j @ARP 6B kDa)
- € Y . Oc d3j @ARPESE kDa)

|i-n§;.--——‘|<— b-0¢ Is d dz

T S o W

AdGIV46. 11 LHj2Mmlseady dO Er uf osijneC @fsdddzg Is
RPMI-8226.s dzj Is€ dIsj MO IktjlsdtcOded m JtokW¥ L d&
tcdtsH Bl 24 Hts 72 YyoOMmo, mMdzjH CBjlsts MO
st dzls tod dic B D o dzts d3jls@ dztiz@ Is dzO dzO MW dzj O Y B dzls-]
o Odligdle © OIsO dzO kB d ¢ 9 d IsQ Selsiaff dzts I Hojisderdzd{lsld by to s
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24h 48 h 72h
Erufosine,x @ 0 5 10 15 5 10 15 5 10 15

: <— Bcl-2
o TR ERTER| < o e

A - <— $-0C s ] dz

24 h 48 h 72 h
Erufosine, x a 0 2 5 15 2 5 15 2 5 15

o -.p... <€— Bcl-2

] (%= - L s B | €« Belx,

] < o< & ¢

AdAVAT. [ bW L ddd s dqdznkzyde0 Wi o) dflsiivRi@)
Bts dzj SSOLoO osduHddsts -8 gHXBREBE o § dzj b CBEREP
skzjlsCdlsj MO bttjsdtOdddsigOGHY Bisq dz5 90 OF 5z
YOMmo, Mmijn Ctjkt MO &L deOdd J Sl cBid.
6 Oo dats d3jls@ dztz® Is dzO dzO MW dzij 2Ot of jors  df s e gz@izd iy OB
EedSoedls tsdad “O SYlscfdasjlafidg dbdzd ls j § tosB d .

dSIsdoe dta@zjdtesst stsisdydzdlsj COMSOHd Bjhj dL fjdzj H
jtoEWsLdde LO 5 CtcOlsCd fijtcdtsHg diS o tc§ Bizy( 6zls 6 €
HsMisdeOhd Hs 40 Of. 1 Iktstd MazEy02 BWRO dL i
sdodzdIlsj W tc OTfjQelsef. dZOs&lzyj dzdilsi tjL kzdzlsOlsd MO
IV.48.1 tod € dzj Isi Y-@BOdzjizd fzff W dzOB dz¥ H O9 Ols ftedL dzOyd L O
LO, fm dLSdzs yd dedJ zOG6 @3H dz®d tc Ocej i) CEHBABEY , Istcjls
40 Of jtkzWtsLdd 46 4z0 QRdEsd " ]deals Gtz § Gzls-tc Oy d 5 oz
dzit O dmd@f Isdo qteOdz -§0 RNOHEO®e §H | des MPARRIOCG d3j dals ¢
Cdzj IsSdlsi, dL dztsy J diEgfufosie®L &1 j&@ Ms®TJQ s sls fdaOd f o5 d3j dac
i3d dzd BOd&zdzO® € tsdzyj dzls te Oy d Ws it dAdf .L O 1% dzjusoMddls j 1 toldst
9 0ls ftd &3ddzd BOdzdzO ¢ tsdzyj dzls tc O BRMI-82Z6C O M0 iR C dz
OCIsdodte® MmdzjH o1 L Hj 2 Bisfestig. O 6 dzduddnddiz df dzd0 dgoffdzd of
ErufosineL © 14 yOMmMO. ¢SCIsodtc®tzdc EBRBERRIGO drififds Odztso v o
MOdkts o Cdzj IsS dlsj , Erupsnpls@ telodzdy@in @.0 Of

lted Htlkze JSMY Jted d3j dzls, OPHI&dERPMHE2262z o8B jidnjkz fiftad@jolsif )
MisjtfjdzlsO dz0 OCIsdoe qteOdzj s5ldzOtc Off drdf isdzdf d a| gz s fjls § @O MK
dzZs 3dzts H j @B W 3O IstejlsdtcOdzed o ftesHI dpj ded§ o
Wtstddz (5 ddzd 15 Of), d&jdWwodkzod (50 Of)- ddd Sk
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Bz dzls d §f dzj ded W  d3d § dzts 3

6h 14 h
Erufosine,x a 0 5 10 20 40 0 5 10 20 40

U-266 <€ ¥ tc OC d3j @ARP®8B kDa)

Ty w— vy — | | —— v— w— — €— [-OC s d dz

| | | < 0csdo o 2 ony o

| w| | e e W | <~ 0CIsd o dz0 -8 Of Y OL
OPM-2 [ ——— -— o <— PARP (113 kDa)
I — —— - - ¥ tc Oc d3j @ARPH8B kDa)
|-————||—--——--|<—b-OClsddz

| ” |GOled8dzO -9 Ofpf OL

€ 0Ckdo dzO -8 Off OL

RPMI-8226 [ SS = o% — | [ S 8 &% | < PARP (113 kDa)
<\ 6 Oc¢ d3j @ARPISB kDa)

|—--—-||———-— |<—b-oclsddz

AdGIVA8 11l Luj2MmMlseady d2O Erufosine 9olougeflg dzB
C dzj ISlE266,0PM-2 d RPMI-826.5s dzj sC dIsj MO Istcj Isd tc ©dadf
steOydd Hts 40 Of LO fjtedsH tsls 6 ddzd 14-
tcOdzd Ytej L J thizikzteol datslisd o dgts d3 jl9B dztizf) Is dzO dzO MW dzjj
fteso j HY dz Ytc] 0zQifyieoGCIsody odd@izjlz B d S jo offdgOjMdsdfdizts st
sj ftesed.

LEdzlsOlsd MO { tojIV.#P%$ O o jinddzff d3ed WaPc .B dztsIsig.4. jHlsiddy o dz
fdilstsdsj sted wdzd HGEtsde)d.Is ju tdHadsBINE 5 Mdzdlzb® dz03 OC Isd o ¢
fj wslsdzdyOs Ols ¢ dzj Is ¢ dHsujosine fgizg jH 1o Pt dzdfs s Isiteqj S@ ftc © dzd
ZzOdz. -dzgf @2 5 dzd o 5 dzO0 -30SdsF B IszO¢ & JOUNS Pls JO, Istc j Is d tc O dac
ofmduéd IstejIsdteOdzed ftesed Mmj dzOB dz¢ H BARB Witc Osfigz) dzl
detso dzgd dzddedd Ists | fosf stoydtsdzO dzdsORMEp dnlsG dfsjwils O
ded § dz2O0 Ismwmadnts i fisQA j dz dzO0O Wt Oc di3j desOydw mj dzO
fMMelphalant tc | Hy@Mtse dIsj tfacdsBES s MdzdaO® dzG3 Of) Jsy® ldazd ¢ O
p0Is CdzjlsCdlsj, Bridgsisedet)dap Ofged5 @) Astc j Gfd wfelmby sl
10983dMsC 0 Mmisj §j d dPARREQ G dgOdzlsid e @degj0 dgO C dzj sC dIs] ,
Of Erufosine fdzj H Stsdlsts f§ sfdzj Hise Olsj dzdztsErufpgine 80tc j Y H O
Of Melphalan 200 S kztcC OBJ dzSd tel &z &3d dz.
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& 9

<€— 06 s d © @M {f-®(WEKDa)

q) T——— —

<€— PARP (113 kDa)
<— ¥ 6 OG 3] @ARPBB kDa)

e —— W -

< 5-0¢ Is @2tkDa)

14h 24 h
Qo& Qo&
3 N « Q
SR O N SR Q Q
sz}z"b QﬁQ \(”QQ O Q\\Q Q\q,g\\ Q@gb eb\? er@\i\:@ %\Qiﬂ'g
K @ @& &K E @
& @ & & & & S & &
T Q@ TS
— - o | e I < 65 ¢ OB50 ki)
. -~ <€— 0¢C Isd$ @& {f-O(E%KDa)
i - < 0¢ s d 6 @ {-®EADa)
1| T ——— " SN | Y. e | <= PARP (113 kDa)
== = Y 6 O dsj @ARPSE kDa)
. — 3 | < Lc38- (18 kDa)
—-aTFas — - - <€— LC3B-Il (16 kDa)
e o | |- - - <500 s ¢2ikDa)

AdalV.49 1 L ilsD d jto Ode@zd Y dzg
C dzj ISOPHI-2 ( ¢ ) RPEI-8226( 1 ) ,
sdzjsCdlsj

Is ¢ RPMI-8226( 1 ) .
Melphalan d dzd
MO 0OdzOdzd L d tc Odzd
PARPC OIsts BjdzjL (d

LC3B-Il COkts ftdL &zOC

Cktel kdsd dz

®j toffizls o0 st Istsls d ¢
COCIks d ol ternlz ftotsy,
MO Istc]j Isd tc O dzderufiisinep
L O tOo tzy dffizd Wdzce sSH ] |
YytejLr dJdhkzdese dztsls. vl tefj dzf
LO ftetslsdyOdey dO OYLEIBY BI
LO Mmisd dilz dzd tc © dzj 5 diDicos |

tc Odats d3j tolets ig® dzO dzO MW dzj W2Ots & jors B dils Y tc gz@izd fg OB«

e d¢odlsi tcded wO Sfldepfsdlistsi IsdHdg dbdzd Is §

ftoetsB d .
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u t6 O o dzd ils \jitzdzts i) dzj €z® O dzs o o

ol L dstsy dztsfyls g

L O

Bzdzlsd § dzj ded” dJ &zs5d3
12 h
OPM-2 1 J stej Isd Erufosine, Erufosine, Melphalan, sbktébkd skl zd3
CSdelstets 5 OM 15 ON 50 OM 100M 200M
iobﬁdﬁsdmaqdfg &Q%E 1.0 2,9 54 4,0 16 2,4
[z @t s g o 3,9% 42,5% 64,4% 81,9% 12,0% 33,6%

% tc O ¢ d3j dEARRIZC

24 h
OPM-2 1 d stej Isd Erufosine, Erufosine, Melphalan, skt lzd3 szt z,043
Csdzstetst 5 OM 15 Ov 50 OM 100M 200M
Iolscdfétsqmaqdfé’ dzg% 1,0 3,9 2,1 0,9 0,9 3,7
& :vc,gz Gng}JGD d;lﬁl\SR%;( 13,8% 47,2% 72,8% 31,4% 0.5% 27.7%
14 h
RPMI-8226 \ § st6j Isd Erufosine, Erufosine, Melphalan, skl Ed sl 2
Ctdalstets: 5 OM 15 OV 100 & 100M 20 O M
! quzt;tsstsmcqgf‘rlygdzg?g 1.0 13 1,6 04 11 0,9
1Obgdf58dmaq£3 dzs:sadzoE 1.0 35 4.3 19,9 4,2 3.9
{ s dztsfyd Is j dzdats
0¢Ilsdo dzO 30 0 0 0 + 0 0
b woc s cmrrg| 3% s0% 3% siew  aA% 3%
e dZtSngsoE[;-lﬁJ s 1.0 28 3,6 16 2,1 18
= |
24 h
RPMI-8226 \ J st j Isd Erufosine, Erufosine, Melphalan, sktCbkd skl g
Cdalstets: 5 OM 15 OV 100 6 100M 20 O M
: lstj'dztrtas t';r] cqg frJ}gngZLE 1.0 1.0 17 05 08
Iolscdffqmaqdlz?él dzggdgg 10 4,6 32 24,2 0,9 3,3
{lsdzsmdlsj dzdats
0¢Ilsdo dzO 30 0 0 0 + 0 0
i tv;gZGngGDdéwl\SRclf%;( 3.8% 5.9% 6,3% 88,4% 0% 2,8%
{Isdztsd s j dzdzts 10 "o 36 s P P

LC3B-II ’ ' ' ' '

v OB dzdWIAl | L H j 2 fi) lkeeOd. jdzd da@izd

) i O®P s stlsd 7

¢ dzjgs@PM-2 d RPMI-8226 COCIts d o 8ok fsyj mo
RPMI-8226 s dzjlsSCdlsj MO IstejlsdtcOded Eiyfosing Melhalet
qizd SkweSbkddd L0 ©WOLddydd (jtdsHd Gl o s,
ttOdzd UtedL dBBzdetse dzglbizs s e g b egzgef sy d dzls § «

COMmYy OL d kG3B-Hf MOOLOL Hj dzj dgd &O Mi slso jlsdzdlsj

f totsls p-@ Sds d dz.

sd L O

) sdzz u g dzd Is §
JHdddyo d Mmftew dits

i slsdatsh j ded W

sw T

it

O Isf tegod Ldzjdc

WteOc Bj @ARPEZOJL ydmdzj dz2 SOt sy dzRBARRIstS jSIB

fsMsO0 ¢ O O ddasj dzt dlsjIsdls
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s dzj KRPMI-8226B W R O Istej lsdeOdzed 94 g s i 4dpQlEQ)  fzQ telb
ddzd 15 Of) 100 BOfkY Oy s dz (10 ddzd 20 Of ). 1 6d
ftoj HilsOo j MBI TYdddedzS  dzO B dzts lsSN& . (HI§ fi2 d & tsdz® Is ks @ &y
ded HOdzdzd ) . ) dBOY] Isj dzdze& -90 Fls ffo (ffteADARjls AR fip OEHEHAD @zOd
Bdz6 HO9 Ols | Hddzinlsoe j dasdzddMelghalzp is€ o pfls dzts toff 5o 6" O o O dzj
ptslsts dzO dzj OC Is d oPddP) j ¥ ts@euddjisdls ddz@f o C2006C dIs j |
CkteSkdddz 1ted IsOLd SCdzjlsi ydzO dzd dzgdw B W ARG d L f)dzj
dddT3B.] Y HO Mmj, Uj BH HAEQdS ofdojO dfCrs jjotcdddA@ df jdzOdz(
kO W k@SEO(18kDa) o  dzd f-fifeHidas. COBBIS@KDa) i §f g L dzOC -L O fls
CEOdzj dzO Oolst¥ O d HdRFCBHAEGRIAMMso © 3, 6 fi-lsd o
kqtcOded Mrufdsbe O L o j fils dzs 5o d OLCSRHji j dz@z0dzdiz 51O Odz
CazjlsSCdlsj, ktjlbdwOdd M Skt kddd.

[y HO fj B tsebdifC i tsd B jCdzly0 dzdzd OB G O © B gz
B L sdsedyudz® Sdzjlki ydz® Mg tels ( Of 5§ ssjLwwy) fdzj
s L,d df Iz to Scilgi di2 GzO@® j e dMistedwOded 5 OwOCIsfteded L C
d3j dBd@ls W HE] dzO Wt OC a3 dzls BEHGLY © OF ey ls@alaf tc GaRj dzO
Obtsteddlsjy d jWjSlktstedd SPARA OLd d WiOCdj dsOygw

22) s3] dzad o -linef@dAQHIAsyd sdzdzd sy § 1 Isdh

ltejHd HO fj dj Btkj &200 de ZfOdO0dkdls] o jh j-Mse O o
HESydw o o3 dzsdsded CdzjlsCd, Bjhj 020 ©0Oo0 j dzO i t
tj CzdzOstedd § el ddd -266, GEMS tc jdls qREOMA]. Cldag &£ qj dzd
GjLEdkOkd MO o] Hfls Codijdef ukdBD-2Waecdzyl VdzGeOdzE HI GO
CO iSmiifmdy dO Odidsd OfXs s Sl Wdaf{dstg Is-Hf, wdz® j & afdd E
CdzjIsSd j told s SiE,ls s 1Ces d€ wds, s b &, dfj IS B O PiMs Is € 5
Cslsts o S dBZE. RPHMIBlos CUD-BE6S| | 1 ,-o7d ffts Sswh s € s
Cslsts o Cd2j,lsSdf DPMIfHSEE, SsCcdS sBB26. CHAEECS § &z
i ydzdlsj zRdzdd FRIEMG f)j dzOB dzt H Oo Ols) O] fESAuE(OY
feslsjdd Rb (cskddvls sl Cudlssop jibtshisddsd i & 6 @@
GO, O iite@kz®¢bdo dzOls0O, Hj ¥ MY tE2dedsd PR & joHofke )
Hisdzdzd v . 1 ted ko O f dd ls dzRf§lSls-Ged B@OH ts tzdz§ s 028 Bdzws 1
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Bz dzls d §f dzj ded W  d3d § dzts 3

q®
X @ é\'@ ©
N N
Y & &
- < Bclx,
<— p-Rb
- <— Mcl-1, - . < Rb
A J
--—lé-b-oflquz - <« bOCIqdz
10 116 13  BeHX/b-OCIsddz 0 32 34 p-Rb/H-OCIsddz

(dzts e s dztsh § dzd § )

Mcl-1/b-0¢ Is d dz
(s teflgl tslsdzsh j ded § )

1,5 3,9 3,6 Rb/b-O¢ Is d dz
2,2 3,8 1,0

o° o°
® N Q\f& & ¢ @\sﬁ'
& & & &
] W [ < ps3 - <— NF-0B (p65)
1
e e | € DbOCIsddz T e e | €<— D-OC Isd dz

p53/b-0¢ Is d dz NF-aB/b-O ¢ Is  dz

1o L1 22 (geeimg skash jadj) 2* M M0 (e sisdash
©
sV
© b
. & NN
q/@fo A Q¥ N ©) <&

“ < p-ERKL/2
! W | € p-Akt1/2/3 (Serd73)
e ”.‘ <€— ERK2
<— AKt1/2/3

[ | (
= = | < boskda | < -
wi sldatsh jdzd j dzO 4l slsdesh j dzd .
0.4 005 02, Avt1/2/3 (Serd73) 07 02 09 pERKL2C T ERKL2
/ A o
C i akt1/2/3 0.8 0.7 0,25 vl slsdatsh j dad .

ERK2GC i &RK1/2

A daV.50. R 3z dztsB kO W tizdOJazf] jfifzts d3dzd Is§ ¢ dzj Us2660B-
2dRPMI-8226 5 tslsdztsh j Sziff e fa@dy s@v Csqd Mazzyod -f
te d dzd ted2@@jdzls  Off 51 Is tsls d Y dzfcsX. d Widk-ts(sd ) ;dzd- 2 318 f f)
Isd f tetsRbj(didab3d | ) ; M. jpaSdaRd p@O@MSC ted § yd s dz
9B (1) ; Ak ERKs(J[.) O SCtdastctsdz dzQds © O elzets dgfied
ftesedlsy MO dff@E@O Obzd d § o d Is j cfediz@ Is.¢f dgth)lezjs o d Is
desh jdedw MO fdzzyd ded s Hj dzhdIstsd3d Iste d ydzts
dZdlsj BOdHEBO j, CObt §td KOS stk &t da
jkts LO jHdddyOd d shsOdkOdkdlsj MO ftdtOs dz
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V.t jLEd QIE@dzd L | 8 dd@D HdjL2ffpisjoHcpiBze ©) o j

OPM2 d RRNI6. s dzjlsi u2ia(6s j -2 BAEEls UMT sHdzd dzd o O dz
@O kit Hctedd” (sl dd-8mR®», dEloisdds j§ oS cRIESM
o dMEGs.dz HOs O f)j dZOLOMEL P Hzf ARG @ ok & d €29 J & dzdz
% OCIts&®EB NF (o] 8226 <RIPMA<U266. 1 tod € dzj-Bi6 6 dz@ tetf toeEw
Bd Is j§ GEO AD@BIDL2/3)0 Bdse s csdW g0 fMlsjfjd MO ¥ shyt
fdzj Hstg attdlzsls HOdzP.S H 5 ¢ Os sd3ditisdfs ORAMEZS Od MR s j & K sdgO
" sttdk®dz ftcd SedATRB.L RPMBIS (dibsHddzd ] o Msist O s d
¥ sl d20 § JKEOKDE D) ERO WY std zdtOdd o MicOs dzd
OPM2 d ol o odmcMBOMmOEfEds fimg Sdjlsi yeeR6 dd dzed d,
IdyHO M, uj Gldshdlsj dddvls HYd aHod &% & iwdos
RPMI8 226, GlSCtdStlsts §tod Htezedlsj Hoj Cdzjlsi ydzd
s dzj Is $266 OPM-2  RPMI-82268 W 7 O st j Is d tc Oalzd § tdz & j delto @ j ¢ &
His 400 G@Mzifd yOMOMmdzj H Stsjlsts BWRO dL Mmdzj He Odzd ytsg
g OO d OSkdoOydtdadzd® MOk RBB/AlLEBNKEJufdzd tls
RagRafMEK/ERK d JAK/STAT. 1 sdzz yj dzd Is j L ©] LS grlésO laidize6 mddd dzd W

f o] HigdsfE® j% 5L ( Mided S d dzO B dzis s ©I¥.2. b1 jj )dzid] Isds@sj s @af dach
HOdzded )dzd C 5% s § tsB d e jdzCimid iigdzdgiaiBddzsgH CHpsOpsP | Gls O
G® s MY i d dd s O dzj AKEANKS(] idz®ls af Js [§Sks73 of de@hr183myr18s)

N v ists i dajsls § JslEaPis @O c OB fls B 6 OOl dzj dzd j , -ud IsjL
qeOls § tojoHqdfipiifts dyslz) S & dzdibdKI(S4 KDk sAs dRtfd odstsded fiE0s § &
Bsdzj ¢ z dekhdpjj ddetsc sl dfdiiesd s, J oy dzdu©ddzd MdeO ddOs d:
fsdedy j dzs dzd o 5 cRABYOH EeR3IBts s 6 dz@ tf @it c-RBK(®c-Raf) i 2,5

fi sddzdffs o fttsedlsj, OMsHEsyfosingetd 6tz Is zdlfieC 5 o totse d
ISt j Is d tc OWidcErufigsind 0 | d o Slsts dzO W s BeRtd 7 dzR 2 A decff lds jic A3 te iz
zOL OIBKOMEK | fplsicOppc-REBO tsBOY] J Htseadh jdets (Hts 1,
stej lsqtcOdzed @M ERubdsing(dadS d2s0ydls j dzdzs Istej s tcOdeddsj L O
HOo Ols L dzOydlsj dzdzed G tetsdzj dzd dzdlsts o MERK fijzdgls © dzO
fls t © B-MEKDPY tc hr202Tyr204  dzd s s lsas  diaPo O C B d ozIORBHO Is O
bW st d dd SEEMAPIIREK]] Mize f)lpERKE | EOSlss &0 O0SIsds d
kteOdMC ttd§ yd STz ¥ Q6K sk d Gyyes0 ddn Jf i s dzd 3y O@@ fydzj H
d2j O CdzjlsCdlsj f Jjk¥sLdd v s s ddsdsdjc Ojdz
10QOM Erufosing  dzts  odf@D tefip filists dzy | dzls @@ e dzts O df gsadPlsj, Ists,
OM Erufosine  dzj L Qo dfpddss HOdkzd L O 6 ddzd LO 14 yoOMmoO.
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46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
Bz dzls d §f dzj ded W  d3d § dzts 3

6h 14 h
Erufosine,x a O 5 10 20 40 0 5 10 20 40

— | | R S — | <€— p-Akt1/2/3 (Ser473) (56/60 kDa)

T Sy gen g | —-———l <€— Akt1/2/3 (56/60 kDa)

<<:| p-JNK1/2/3 (Thr183/Tyr185) (46/54 kDa)

. <<:| JNK1/2/3 (46/54 kDa)

| | | €= p-c-Raf (ser338) (74 kDa)

— _| | R — —| <€— p-MEK1/2 (Ser217/221) (45 kDa)

|| | < ERK12 42144 kDa)

|
|
[0 58 20 o 2 | (2 B 50 38 8| < rp-ErK12 (Thr202/Ty1204) (42/44 kDa)
|

W e s s | | - wo v v | €— p-pIORSK (Ser380) (90 kDa)

| [ | | €= p-sTAT3UD (Tyr705) (79186 kDa)

e — [ | «<—b-0¢ s @aikDa)

AddV5LI T LHj2Madj &0 Efaudlo® i @ i ipiotizts d dz
Isj) vaE@dHtsed Mdc dzOdzdzd 1 totsI€ jdaf) dad-266 5 d3ff l§ Cztp
btejlsqeOdd M jkWsLdd o SCtdyjdsttOydd HIS
Ctjlts MO ddLdteddd d MO O dzOszgs ekl & o tzs |
s s dzO dzOdzO MW dzj tlz® s ¢ jous B s Qedcdr@Padf) s ©  dz©
Isd teded W ff OEdsjgiplis IsbH § dzdzd Isj ftetsBd. RL Mdzj H o-C
Csd Gl Mde dzOdzddtisINK ERE)s jf[fdadj ¢ HO ] ftese
fsmisswdzdad o tslsHjdzdadIlsj (tetse d.

) s yj ded s L ©) LSt dsBuPROF G  § to jdzdflsd2® j B . |V
(ded B3¢ d dzO B dzts s 5B B.IgH) J) dzfipfd Isds@izj l4s @eed dgfiagfl® i @ded2d )+
¥ sl stod ZPRO@GEATIHOSH Hj2Msad) 2O jwkWsLddzo. |
OM ErufosineL © 6y Oy Op-Aktdgd 92fs Ishts fffA@g S ts tsls € tsdzls tots dzdzts Is ts
OO HO MYOHO ) &OwLOMiss Odzj 2@ | LUE dgis jSdzloth Q@ Wi W2 I
(14 yomoMndmiLj@z oj@ jtitds, OVOHSUfosImes Huiaf YO QR0 ezdets H j V
t6d dzd tc OmEAkt. [dez ¥ 5L ddd s Mo j Y 56 e G g 6 G dzézi{ § © @OL
GAKtT jW jCl, Cw2lts i h L Qo &fpdias,| dab iy d tzdySalzs 1 Op O
O € tsdzyj dzls BNDY O Bl HIGDD O dzd Wik | ¥ 5 O et fzgzl b ez 5Oy
44KDa v M Stoj Hdzs ) to OktcZO®E i @ dzPls & Ot tef ApfsiE Bcilgs @ b o
dztf j] WS4 KRDH) dzO0 €  dHIKJOISfGed Ho jIsj otcj d3j dsOs ddO dp@ L +
i wlzed MC s d3ts dzjCC B dzdgdxkDR), dzs MmogdBMuwdcteH p2Mlsadj M j ol
v sydzs tsB o Olg@dAstsasd Is p  tl 4 =EBkiPa IBUIPjts IsotsH §BOP 1 s O | 6
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6h 14 h
Erufosind 0 5 10 20 40 | 0 5 10 20 40
i L‘ézdczﬁAfEtC{/';/é “ 10 12 10 12 15 | 10 12 12 13 14
d Lsifg_fg_%als%i ®4 10 11 o7 06 13 | 10 09 04 03 02
i dedaﬁlfﬂ[dslslildzzc 10 10 09 14 15 | 10 10 1,1 16 18
I bdzd%'s_rf”Rg 4%l 10 09 08 09 09| 10 09 10 12 12

[lsdzsmdls ] dzd

dz®-p9IORSK 1,0 0,8 0,8 11 14 1,0 0,6 0,8 0,8 1,1

[lsdetsmd s j dzg
dz@-STAT3U/ b

1,0 0,7 04 0,2 0,1 1,0 1,0 0,6 0,4 0,1

U OB &ZdARA | L HIgRdY] dz2O0 Er utzds D ® eOE Bl s toaf
ded Is j ) WwBwzBdutse d Md e dOdzded 1 to 6 lsizij kA6 ® dz 3l Y
MO ktjlsdOdd f jtbkW¥sLdd o SCtdyj dstoydd
Cjlsts MO dzdL dteOded d fiQlzts@didsdsd L df tg Qe Isustetsj
dedlsj ddzlsjdet disjilsd dzO BOdzHBoO jIsj L O Wit
Ldjldljy LO fslksjdddlsj, { dzos®ddukt @300
p-Akt1/2/3 b-OC Is  @STABIUBJERKL / 2 L O tfMlsOdOddls jsh-j
v ftod dzjlbtejlsdueOddls] Ctdsttsdd MO §tdi
&) dzd ©fhlsOdOddls ] .

Msedlsy fYtessd kMY stej H dets p-Akt daQ fif a5 frfit stsQeck] fits] @pid g e ®
INK.1 d 9 t5Is84 kDdg®INK (Thr183/myr185 e C dzj IsS dlsj , MEulesihe Odzd M
i 4 flHMtEs Gl § & dls tc AGddREBsINK (ThHAL83Mf 185 s 6 dgO Sls o j
sdzts 13, P difif S<dstststs ez ls 5. 40kDap-ENKEs @@z sC dlsj, Istoj |
1 @\D ErufosineL © 14 yOMmO, flodmipS ks §iskisth&dsteds ts.
Yyj delsteOydd jtelziOM) d detsg §h @k @ASP-c-Baf (5eB838) d p-MEK

(Sep17/22), dzts  ff teafd it f S tsdpyj deseOydd btsLd jWiShk du
ftoslsdotsf sdztsy dzgOIs O § sMtsC ©. p-MEKStdgdH diss) L tFetjdats) SO
Yj dZstc Omp@ g ey O O 5% o OMEKO § ts@rg & dadzf st ls BOMd  dac
Bj dzlsd MO ftsCkBatiste @ 8Midh @Blj o dMsSd Stdyj delsteOydd
M) Mmj lydlsO ftsdzdy Oo BREjo 6-tgOMitss  s)s st dag® d. dz®ts o
i 1 toisjodis -ofyf MUSSHO] df) lsdg® W 5 iy Yo tefigl dasflsceDjcdy dzts ERKIs d & O
(sCtdts 20dhHtBO § ¢ djlse d@vij, o ditasLisiddg@isb dils 42 01 t ts
Bd dzd o BERR (TZD2TYr20 O § 5o dh j édd 4 Clstxfdip dzfjtc Oy dzj Is to
s d 6 OdzOIs O. | CipESafsgO § dsdfizy jj WasWe®L d dz, §ted dztsy j dzd L O
dzf Ols Op-peREK (SeBO ) d O OFS Isd sMBED tz8 B s € df dtzPt ®dzO 4
Thr581(MSK1fi hjts fkz B ) sERG)s: | daQ] W Is | WnjdSdislztsj difl sa@dnjsdz o 1
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Bz dzls d §f dzj ded W  d3d § dzts 3

6h 14 h

Erufosine,x & 0 5 10 20 40 0O 5 10 20 40

— [ |- <— p-Akt1/2/3 (Serd73) (56/60 kDa)

— e — —— <€— Akt1/2/3 (56/60 kDa)

¥t Oc d3j dls (~441kDa)

<<:| p-JNK1/2/3 (Thr183/Tyr185) (46/54 kDa)

(<:| JINK1/2/3 (46/54 kDa)

| — | | | <= p-c-Raf (Ser338) (74 kDa)
<~ p-MEKL/2 (Ser217/221) (45 kDa)

¥t Oc¢ &3j dzisMEK &-28/32 kDa)

| | | | <€— p-ERK1/2 (Thr202/Tyr204) (42/44 kDa)

| S e v | | S G S e | €— ERK1/2 (42/44 kDa)

| | [ | <= p-p9oRsK (Ser380) (90 kDa)

[—= [ | <= p-MsKz1 (Thrs81) (90 kDa)

| [ | | < p-sTAT3UD (Ty1705) (79186 kDa)

[ o o w | [ - | < 0-0¢ s@2ikDa)

AdaV.52li LHj2Misadj dzO d&d dstls dndsij g dasiOtc MO W 1
(Mi slsea. MmMlsjtfjdzasO dzO W ek ape 1§ tiz® dzdz® O &z6 dze;
d3d j dzts sdizf] ISOPM-2.s dzj sC dlsj MO IstejlsdiOdsd ) j tot
Of LO fjtedtsH tsls 6 ddzd 14 yOMmMO, Mdzj H LS t5f
dzts B dztdaizls tegs dis B D o dzts d3 jls® dztizf s dzO0 dzO MW dzj EBSH ks
s Oo dzvoa@Geded Ols© dzO kB d ¢ o  IsQ Stdsigd s 14 He jisdrdpdff lsig-
mMdzj He Odzd MO d wBhdlsj dzado © dzO Algty INK dff ERKS
Yyjdz HO mj o tefigp juc@f @Oa0Ols f shmistsw dedzd o tslsH

odlsj fHtwtsead, CiHJjlts LOftsYys O H OErdigpinetiz®s@®H 0o O
1t6d CodzjlsCdlsj, Ists@MsEfu@mado M6 1QOTeEzd ©O®\jnlsidzs L O
fsogd | (GSStds 2 §ipBWRSK dz0 takdd oStdjes Cafds j , Istej Isd t
&M Erufosinel © 6 YOMO, M, eddfQis dtsS1CCDAES 25 ofi-BTAT3 2O  dzd
(Tyr709 . 1 sHGsBdts § 5o qUPHGE) Jiedf HecB@ee . 14

l sz yj dzd s j L @ € brzls O MREMD-8286dndRd " to jozdfn i@ (8 ¢ . |V
(fdzed BC d dzO B dzts'ls ©¥.4. (8 ji Xzmd Is dz@3 ] Is @& dxiaf{@ Hs® dzdzds) ff oS
dzj MmJ dzOB Oy jodedd dzds Ises fiplf 9 @ RED stod dzd e Odzj dzO
LOBKE 1 do BNKE) d&@ dzj MJ §tetsdi dYOhE®dl | fzdass d ddg,
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6h 14 h
Erufosine| O 5 10 20 40 0 5 10 20 40
{Isdetsd Is j dzdats
p-Akt1/2/3 10 04 05 02 01 1,0 0,15 0,05 0,02 0
{Isdetsd Is j dzdats
Akt1/2/3 10 10 10 06 02 | 10 11 06 005 O

{Isdztsdlsj dzdzts

p-JNK1/2/3 54 kDa 1,0 0,9 1,8 3,3 4,0 1,0 0,8 15 1.8 0

{ bdztsd s j dzdats

p-JNK1/2/3 46 kDa 1,0 1,8 4,5 9,0 13,7 1,0 13 9,6 13,3 15,8

{ bdzsmd s dzdats

INK1/2/3 54 kDa 1,0 1,0 1,0 0,6 0,3 1,0 1,0 0,7 0,3 0,3

{bdzsmdls j dzdats

INK1/2/3 46 kDa 1,0 0,6 0,7 0,6 0,3 1,0 1,6 1.8 2,3 52

{swmdlsj ddes | 145 35 33 10 02 | 1.0 34 12 001 O

p-c-Raf
[sdsmdls] dds
10 38 52 48 15 | 10 65 34 02 0
pfrsl/2
Isdshndls] ddts 1, 51 58 212 126| 1.0 23 25 14 28
ptRs 1/ 2
Isdsndlsj dds 14, 15 09 06 06| 1.0 10 10 09 10
(Rs 1/ 2
[bdshdl ] ddy
C ORSK 10 11 22 23 05 | 10 10 03 005 0
Isdsmdlsj ddty 1, 45 06 04 04 | 120 07 02 0 0
p-MSK1
[bdshdl ] ddy
S TAT30 b 10 19 22 18 14 | 10 11 11 08 1.0

v OB dzdVBAl | LHj2Miseodgi nz2® E&fwBbts d MisjfJ dzls©
i (M sle. MmijfjdlsO dz0 d¥@ iz vyt ds gz ozfiz® dz@ &zd
BRd | Wz lSOPM-2.s &zj sCdlsj MO bktejlsdteodd M jtot
Of LO fjtedtsH tsls 6 ddzd 14 y @@, dzOMaifj 1 teO;
detsB dztsls. | j dzfpdstsdgj sted ydzs S tej Hj dzj dedlsj  «
ftesls j ddzd MO tOLHjdzj dzd &0 fi slso jlsdzdls p-O¢
sddz. ) tsdkzyjddlsj i slsdtsh jddy ftd dzjlstejls
d ffpw ks sve MO ftej dL ydmdzj dzd tMlsOdzOdzdlsj .

detso W o O dL o jMisdets §tsodh jdedj oINHifistgHl jHIgIsIOM leipOd jiv tsdpCl
WsLddzO0. uvOCtsa O fYtsoadhjd@mipid Isiji tde@sedds. H O otdD oaq
U4 S zjRBMIG2RG] € MG Ols  f B4 ke INkzEzs -didsi ¢ s i3 dzj S 2 dzdzq
(46 kDa) W tstc MK @O W sMW tstc d deditat®degf© ofisjtdf j dz. [ telkzW tsL d
dzd o tslpts-RalfGeB38) dwtey@mtbe disj f totse d i dsdetd djLWwjeCjlsdz jo
st OdzO K| gz 2B L € de Os8its4 § so M j Pl OTHEpEg] 14

SdtcOdOEd | gz W BL fdeO(s8izts9 ftsodh jded j). 1t fsHESB ] da
o t5ls tsp-MEO (SeR17/22), dzs 3OS fd BO dzdzets s 5 f 50 o Mejodsdfigs o § fpdfl
stej sdtcODjj teiip WasQ ddz L © 6 YOMO) . M jCtatizjYstBLdLsq , 1 4s to
yomo, tBOyYyJ MJj dzOB dzt H @BIEX. Ifdidy| @z fifnif, © HyY jo- edzdtfo tdsalsjts
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6h 14 h

Erufosine,x a 0 5 10 20 40 0 5 10 20 40

———— — | | _——— — | €— p-Akt1/2/3 (Serd73) (56/60 kDa)
T ey ey ey ey | | e e — €— AKt1/2/3 (56/60 kDa)
e T <<:|p-JNKl/2/3 (Thr183/Tyr185) (46/54 kDa)

2 JNK1/2/3 (46/54 kDa)

...... | S — | €= p-c-Raf (Ser338) (74 kDa)

| | ' | <€— p-MEK1/2 (Ser217/221) (45 kDa)

e ——— '*| | — o= | <€— p-ERK1/2 (Thr202/Tyr204) (42/44 kDa)

PNE e -

- o | | | €= p-p9orsk (Ser3s0) (90 kDa)

|
|
|
|=="""".H"".’".:."."'.'-|<—ERK1/2(42/44kDa)
|
|

| | | < p-Mskz1 (thrs81) (90 kDa)

<€— p-STAT3U/B (Tyr705) (79/86 kDa)

|—-——-||————— |<—b-o§ Is @2tkDa)

AdGIVE3 li LHj2fMlsad] dO Byl gezlsDe dz0i =Y s
fisjfj dzsO dz0 Wk dz€ yd te@Qnzdr@ o @< ldnffec diOnigelyd 4 ¢
dzdS dz§ §RPMI-8226 s dzj IsC dlsj MO IstejlsdtcOded M ek
Of LO fjtedtsH tsls 6 ddzd 14 yoOmoO, MdzjH ¢Ct5
dzts B dztdaizls tegs dis B D o dzts d3 jls® dztizf) s dzO0 dzO MW dzj EBSH ks
fMtc Oo dzvdaGedzp Ols O dzO to tlzd o € ¢ ¢f IsCIL jlsdefodz tHls H j dzdzd Is f
fMdzj Ho Oded MO  w©eh dlsj dzdo O dzO Al INK of ERKSY
Yyjdz HO Mmj ftetseo jtod HOM] Mj LOYJfOL9Ok st

yod JjtizWisd@el® ftjfj dls0O dBRKYuE his@bhqdisjtc Ofds ts BdgO,
stsL d | W ifdazdis dQ o j dz 9 Istc N J te@dzdsls i ddP(SAASS df dad
odh jdzd j) ,-y®Omthacq lsjj ol fldctis mleiditc@idp oz ¥ 5L € dg O(sSizts7 f so d
hjded j) . Islj, S dejtdls QsofMcjOtetdz(W L iz L O 14 yYOHOodzig skz®s d
dz@-ERK (Thr202/Tyr204). 1 s f tsHtsB j dz dzOyddz MmJ pfp8OBRIK] dzv
(SeB80 ) . wwQ@fptsobdlsj fHtosBd, f t5C OBPEROKLG] IsdeORdz® dztizd @ s ls
IStcj sadO A j tezW sL ddz (15 -fOBED lsPe st mishdhte @ d
Mjekttgde (2,1 filsd). | Grinesheflcj HY 6 deq f dzlOts O idf dd H
dz@-MSK1 (Thr581).] dzd € sYOftptise bls j § tots B pFSTAAR (THME05) t5 Is Watsd @ ©
4yfseodlsy ftesed dBsyj HO Mmj EMlsOdesoad dzOdzd yd J
WOCIststds dgd® tsls s dagis Cjts O X dzj Is ¢ d@jErufosnie j Is  tt Odzed
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6h 14h

Erufosinel 0 5 10 20 40 | 0 5 10 20 _ 40
[ dﬁfAﬁEg/;g @S 15 11 11 12 09 | 1,0 09 08 10 10
I dﬁf;\?qu/Lz/é ?d2S 410 15 15 18 27 | 10 06 07 11 11
I dzif'g_‘é;ci ®d2S 10 50 75 84 63 | 10 80 89 62 10
[ szt)s_Ifn[dsbii/dzzdz's 10 17 19 26 24| 10 15 12 06 01
[ dz[tJS-(fnRCSf 54 TES 10 23 42 45 45 | 10 57 56 37 03
[k di‘?pfgongé ®ds 10 33 69 135 150 | 1,0 18 21 15 05
[ lsdzfs_f&gKle ®dES 10 08 11 14 06 | 1,0 09 08 03 0
L C:)Z-EPA%SD; gdeE 0 0 0 0 0 0 10 50 35 06

OB &ZIVUA | LHj2Mbsad] 20 BFud®® i @ bt fpintzts d

dzd s ) @@aBqt Mdc dzOdzded Y tetsls § dzgzRPHI-82326 § dzfp |
Cdlsy MO btjlsdteOdd f jtokzWsLdd o Ctsdzyj dalst
fMzjH Sjlts MO ddL deOdd d Oy jOdEPdis s df jcltez
Hjdzjdedlsj ddalsjdel dlsjlsd dfQzd cOdadtsg j & i toik@
dqdzls jdzL dlsjIsdlsj L O §tetslsj d dzd Isijiyi tstiste dkidsbdziBdzdp-
Akt1/2/3 b-0C Is d @STABBUPJERKL1/ 2 L O tiMlsOdzOdkdlsj. 1 &
ftod dzjstcjlsdtcOdzdls] SCtdzstesdzd MO ftodgisddfge
sMisOdzOdzd sy ( RL S dzv yj dzd jp-STATEWD L O tg j vf patfwyd;- L
Slsdztsh jdzd jIsts fted ftesBOO s SdzjlsCd, Istej
COts ftod dej stejlsdtcOdedlsj € tsdzlstetsdzd peBTATBUR). J

lted Hipfd of 3 dzls, f totso jOPN-2A RPMI8Z2 SBdrjR1C dintc O 9 dzj
ftosd3j ded lamgls© d OCIsde Oydsodzdedy MlsOlskzf dzO el
PI3K/Akt, INK/c-Jund RagRaiMEK/ERKfjdzj H o i L H j2Mlsadj M tOL dd yd
ftotslsdotsd3d j dztsd3dets OPM2EKE @ j stcg zgte©ded o Y totsHI dzy
yomo fm jtkzWtstddz (5 ddzd 15 Of), oj &zt Okz@dz (50
Yjdedlsj tojL kzdzlsOlsd MBS 4 tof fbip GO g dzdeO dz® izts5I§Bo j Is j )
(HJ dmdlstsdzj Isted ydzed H O dEdagj)ls dzdio @B dift Hd@PYCO o iPdkf 5 dzO  dz
(Sed73 9 CdzjlsCdlsj, Istej lsdc®@adddzth {ftedzdi>sii dfdfld }( 1Pdzd
Ctolts fsdedyjdedj) o ftotsHi dyjddj d@ 12 yomo. |
ZdMS s ddot Mmi-dvofudimg O HdE S EGBISE Bis ditdedrdd Isij d3j dzi Oc
dz2@-Aktlsi tcf d dLo jMisdets o] L MlsOdesow o Odzj HEts 40% fsis
HdLodC o Ols fftsdzady Oo Odzj AktzZDOIsB N sk tzts § s dzgf W j Mo s daC
f EndzOB -dl20 2@Mm, ©bYWwdsS ®ise jdg®G dash-Akrgd syejlcdzgdils @z - o
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u t6 O o dzd ils \jitzdzts i) dzj €z® O dzs o o
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Bz dzsd §f dzj ded ¥ d3d § dz5
12h 24h
Qo& Qo&
e N S KR RN
© X € N
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(] o N - - . - - - -
& o o 0 @\@ & é\Q N é\o & ssx\ @@
AP RS SR RS X &9
R ¢ ¥ & Qg’ ¢ ¢ ¥ S
re -y ¥ B | € p-AKtl/2/3 (Serd73) (56/60 kDa)
" ' - "| |.' - ' ' ' <— AKt1/2/3 (56/60 kDa)
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L) . - n <<_‘_|p JINK1/2/3 (Thr183/Tyr185) (46/54 kDa)
' 1 . ' ' ' ' . . . ' . :lJNK1/2/3(46/54 kDa)
- - - o 0[S e e PR e B | € p-MEK1/2(Ser217/221) (45 kDa)
’ " < Y tc OG¢ d3j dzIsMEK &-28/32 kDa)
- ._- » e A 5 | € p-ERK1/2 (Thr202/Tyr204) (42/44 kDa)
B | [ A B | <— ERKL/2(42/44 kDa)
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d tBhdlsy
9 Jted

CdzjsSdlsy,

i
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Istc s dzdzts Is 5

d e-yeMsesdlsy
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HOdzd MJ

ftotsB d .
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12 h
OPM-2 1 4 stej Isd Erufosine, Erufosine, Melphalan, sktCkzd skt kg
] Codalstest: 5 OM 15 6 50 OM 100M 200 M
: fzdg?AfEtol[/lzs/éf “ 10 o1 o1 o2 oo o8
‘ i&fimg/‘é “ 10 37 &2 [ 22 20
d dedé)ls_lfﬂ[dslsf /dzzc 1,0 1,2 1,3 0.1 0,9 05
d dedals_[fﬂRCSf 'ii ‘;Zc 1,0 36 7.0 9.6 28 34
—
24 h
OPM-2 1 4 stej Isd Erufosine, Erufosine, Melphalan, sbkteCEd skl &,d
) ¢ s dzlsidts 5 OM 15 Ov 50 OM 100M 200M
: fuﬁi?fbié “ 10 01 o1 00 o° o7
d ng\gl%'fsi dzd 1,0 07 04 08 1,1 1,3
: Szgimug/é o« 10 27 33 Lo -0 o0
Cagleit] o e e e re o

5 OB &zqWEO! | L H j 2 ) ldeQf jizddr@zd ® ] Rl OB O @O Wi
dzed s ( OCIsd o daf@isdr) uthasde dfgfd ¢ dzO dzdzd f tc & Hzj HER2H-
2.5 dzjsCdlsj MO ktjlsdtOdd nEGineelphiagn oS dsidzs
Ckbdsddz LO 12 ddzd 24 yOMO, MdjH Ssjlks MO
' d dzmdlstsd3d sted ydzs tsff toj H J dzj dzd Is § ddzlsj dzL d Is §
Witedsdd MO tcOL H judrfjlsigdls dds@ diddls jfdssis j Jdzd sy, 71
mi lso p-GUdsd dp-Akt 12/3 d Akt1/2/3, INK1/2/3 L P-IJNK1/2/3 d ERK1 / 2
p-MEK 1/2 d p-ERK1/2. Il sdzeyj dedIsj Mmi slsdetsh j dedw o
ftedilsd LO JHdddyo d Mftvdsdby~ MO ftjdL

ftsded ¥ j ded § dzOMEK(SERIBERR) fJz0 d&z0B dzs HO9 © © CdzjlsCdlsy,
M i) dzt OzOdz L O 12 yoOmoO. skteCkzdddz Is pFEK. 5C OL 8 C
I fMduSd dqLMmdzjHoOdd ojh jMlsea O o d ERXouOds] Hn lslg tdf jj dzls
Is d tc O Beyfosifipd dzMelphalanis st d  j W-h 6 lzdzs  Ste@®v | dzs 2O &Z@ sis s
24w yOfn. pERK@WO2TgEMY)e S dzjlsC dlsj, Mg jtelddyts@ dfcfiz, ) j:
70d dz28 i Isco dffps S 5 Sl § t5dals tots dzdetz b5 Do slso i L fifpd Mk
1 dosBEERK® S dzj sC dlsj, OMitej lsiaf tOCBziRI6 5 Os dfo dff fitsts ¢ ts
sl Cdzstetsdzdztsls s5q dzduBE s o 51 &4 15 AP Mg dndspBRIS js  dzO
ftod B dedfj dzdzts j HAzOC ots fsodh jdets & CdzjlsCdlsy, Istejlk
MO, JdOoHsBRlsge8 i lsd dOH Ctdstotsddslsts.
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S dzj KROMI-82268 W 2 O st Isq e Odzd 04 g s i 4duiClQl itz tell
ddzd 15 Of) 10 3Oy Odg@dz CzteCbBdd (10 ddd 20 Of)
ftoj Hinls O j A5 .2O( Wbk EE 2O B dzGIE.6& 1] IstEf)d Isds BTG toly QUE
HOdzdgd ) d dzOr dzOR @ 4 Plizdzd Ea]" misde] o Ml § fgdstOte d

T eOdsj O tOL dzd y ded BNK. 1 tOstmidsh jdBG L Pz@siQlsfo s ls j
BOLS EdfE s ftod fsedls, Istjlsdeodd &P sl Gdatz,
stesdkO® d fwsedlsj, kttjlsdtOdd f JjoeW¥sLdd-ddd Sb
o O dzd ol (SeB38)e CdzjIsCdlsj. | jHAGO ©ls ftssdls],
ML O 24mMy®ROJN] dzOB dzv H O Q-ciRéd o (" tg OSs LdzadEdEls dgd € Iz t

14h 24h
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K K
3 NP X N IPFORNIERN
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A ) KR & & S
X EE

-e.s Q il T - <<:| p-JNK1/2/3 (Thrl83/Tyr185) (46/54 kDa)

.- n n B ' <(:|JNK1/2/3 (46/54 kDa)
=TINST e -

| — | | | <€— p-c-Raf (Ser338) (74 kDa)

- .. e | P o | €« p-MEK1/2 (Ser217/221) (45 kDa)

ek 2 Ao d i JdEhadl B g 1 <€— p-ERK1/2 (Thr202/Tyr204) (42/44 kDa)

- ' ."- |'."” <€— ERK1/2 (42/44 kDa)

e — — —— | €« p-p9oRsK (Ser380) (90 kDa)

| we v vyl | - - v | <= p-msk1misea) (@0 kDa)

] |- | < .0 200

AddV.55 )0 LK 2 flkesd jzdda@zd 8 tidiB OO0 dzO W sfW
(OCIsdo dzd Is B dstpez(d Md ¢ dzO dzdzd 1 to tsUsz i SBPHI ©
8226 s dzj IsC dlsj MO IstjlsdwOdsd M Ensfasinezselptizthn € dx(
CtC b dscddi dadO 2@, yiPpdgj v Sjlsts MO dzdL d e Odzq -
B dzts lis.dzlsgmts dic B B o dzts d3 jls® dztiz®) Is dzO dzO v dzj 2@t & jors b d
odz" o Cid@zd © Ol O d&zO & d € o d IO Stdsceidot ts I Higj sz oflsign chrf
90ded MO d weBhdlsi dedo O dedsisddiiisid ERE}l d g
fesojted HOdd Mj LOfOLo Ol §sMmisswddd o Bl
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14 h

RPMI8226 |V ¢ el on 58w e on 0 om  toom " 200m ]
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{ dedé)ls_lfﬂ[dslsli /dzzc 1,0 11 0,7 0,1 0,7 0,8
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W sMWHOjsA d H tets G j dzO L O j( dBAPDHEd tsils $ dzts dzj dzd W
dLuyudmdzv o Odzj ss dzO BlsdesmdIlsj dzded Is § tzlf @ O dzdz@ |
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46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
Bz dzls d §f dzj ded W  d3d § dzts 3

f)d dzls JOPNfpigO - O OS I jtedL O d3d j REMEBRABISIR S Az tsii izl &
s dMEBEesdEslts fttd shisj shHoSAGREOR @, 8 dofdsiisafdsd s dzd
sCds ssts §tod g dzts GRS O v &z Bls Q dz@8d zdrtizdgtz® € dz,
(U266)L Oj 5O d3j sy Hdzdets §scetsy jdedj M 2,5 §ild §soj
SIOPM2d 6, 9 -BO &r§ BAMEE26.] HEsfi ddsj dzgdj BYW SO -dL fdzj H
RGWIsO &jyHE BlsHj dddls] 0f o2 nd PN ds di g daf |s gz
CjLbdsOdo N@d § ZPBHEOS MO Mmj, yj ol o ofdusd
lsjL ORBA,] o-Ctfd" s ISasszdms Mdt 1 s OPNb. o dstlsdes " jddd] | Is ts
BijyHE dzdo OO dz0 -HBdpISEBRPMEERARE | § j 22 Iss jU-5, 5. ¢
266,SA0S2JOPM-2, fttd Ctsdlkts i sldsh jddjlss j M sl j
qLMdzj Ho Odzdlsj G dzjlsi ydz@ czdz@ey d Is jlzgzdzt) j S tz dgds @ jidisle & &
dz@PN-c.

1 g i dL ffpgiQGeodefdsd dzdzts JOPNGE oty H § tz@d Kz € dzj Isi ydz
Yyd dzs© Bjihj ftesojHjdz JRzdesB dzsls M fesBd Bl ¢ tsd
sls ftesedlsj BWRO SBEOjsERNEOIBs sESHE § ML O WD
desfls BOdzHBsO jIsj dzO Ml sdsddad ft ldOdghisy j o Oh
ddlsj tjL kdis @l dzdn Cz0fagdichts P Odz sisj 5§ sdzlsd dz
fltej H Ol O REDI-8228( HB66 dzts dzj ¢zOo € TAPKB HREAOS2.
RPMI-8226f)j Ctoj Isd tc Ols -c2ts dov difsl ISRt HAPBGoRs Ho OO o d H (
Cag s MjSt]sd@bde WwWOXJ Y NBPNG( & kD)ot HEENIEOS
OPNb( & &), as dEORHLCAPNC( & &Db).

3.2.1. ldz@d Wiz g Oo j dz toj Ssd3B d dzOdzls j dz ytso
(rhOPN)

1 OO tjtsiis QoarhORY Y jsh | ftsHdzsy jdz deO@ OdzOdzdL ytej L
EmMlsOdzsod COyjMmMlse jdedvls oz Mmi MisOo, 1 Isdzadlsy Odzd
tojLizdzsOIsd o p@ed f tzPH OB .dzs HPOBDO Mj JjHJdz dcBdetsets n
ctsotsted L O HtwdMmi Mise dj 9 HwsHEZCISO dO0 ddzsy J Mis
s jydW¥dudesisls® @O dLYyGd o O0dtslsts Odzsdlsw dzts
ol ftosfdedY BOdzH d W o OO dzO MY j uspWedydsds j U0 d
stcsdBB ddz ftejHd Htosa jyHOdz ZO jdzj CtetsWistej L Ol
dzOB dz¥ H O edgisizCas s dzd yj Mlsots d o dzgj sBcOBBISj dzZOIs O f
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V.t JLzded @ds{¢f dzd § dzO tOL dzd yded W OCIststed

OPM-2 U-266 RPMI-8226 SACS-2

stesds ddz -+ -+ - +
€ OPN-a ( &Bap
- ' < OPN-b  ( &Ba)
< OPN-c  ( kDiap
€ dzj My j ydW¥dud dz 8O
€ dzj M jydW duj d B O
- <€ % t1c Oc d3j @RN (2225 kDa)
-..-..dmwm g

0 5 Is dzts iy d 16z dzdzSRMHO

AJeV.79. dteQodzj dzdj dzO ¢ t5dzd(QRNiis p Ot Pls d i Bigfkc
¢ JOPM-2, U266 RPMI-8226 (-28ADBOdG]Ilj zdzOs0O dd5 f&
CazHPded o YtetsHi dz)j ddj dzO 3 Opti-MEM Eo,fydzjjn MG th
MtojlsH@ j dLodzj udidz fteslsjddese Ctdayj delstcOls.
OdzOdae@adf Ytej L d gz dztsB dztsls .ts Bye@iplss Isty sz tds Hsddds
Is Iz tc diag B ts, LO HO Mmj dOBA&ZEHOO M jydWdyds
sts dzls s dis & @ o dzts d3jloB dztz® Is dzO dzO MW dzjf 2Ot o jors B df ISkt
dzjdzO dedy j Miso Ol O IstcOdzmW jtcddz ( § tetsd L - 5YHHjQlRdz
ftcsBd. [90jdzszOdzded BIsC dztsdzj dedw MO oL jIsd -
dedlsj dzedo O dzO tsflsj s tsdals d dzO.

rhOPN
Istcts 3B d €z +

€ OPN-a ( &Bab
<€ OPN-b  ( &Bap

<€ OPN-c ( &Diay

* %t Oc¢ d3j GRN (BSK82 kDa)
%16 Oc d3j RN (2225 kDa)

- ¥t Oc¢ &3] @BN (E548 kDa)

AdeV80. ¢dzOdzdL dz®@ COyjMmlsejddv i MisOs
s @OPN) tsls W FMREGdse®ech 1 o) § to GBifgo (oo Gidzif H
d Bzeaksls, COlts jHARZOSO | ftjHo Okdls) dzdts
90 MIYdudzssts WtcOE B desteOdzj 2O tsMls | 54 tsdal
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46 Oo dzqils \jitdzdats I dzj 2@ Odzso d o L Esy desflsd L O % OBOSC 5ds¢E
Bz dzls d §f dzj ded W  d3d § dzts 3

1dnd dLmdzi Ho Odets o dzd W dzd § Is srhQR®e | Mtis Mfsusty dzq WizidasC
SdzdzOIsO OCIsdo datsfls UABG ORM2 dZRRYERP26Sh@ENB G § 4 tod dzO

GOdz 9 Cwdzyj dzlstcOyhgml,dgjsfH b tc]j@3jd dzZD ®0Q H j 2 ise dj
dzedlsj tjLEzdzsOlsd MO IM8lj.H fisjOo fi) flzd dz@® dz#V{@a Ols dzd €
ftosdzdW j eOydsdzdzOlIs O OCIsdo detsfyls dz@ CdzjIsCdlsyj .

%8
86 110 5
8100 —4 4=§=:i
=T 90 )
=4 80-
o) ;; 70
8, 60 = U-266
= _ 501 )
o g 201 -— OPM-2
}g 301 -~ RPMI-8226
@ 201
9 » 104
8 0

0 II-B 1IO 3I2 l(I)O 35.6 1OIOO
stsdzyd dzZlsteOydvw, ng/ ml

%

AdelV8L [ dfMmMO dO eodzdwdzdd dzO toj § 3B (rl@PNyl
ol tornk foddWittOydwilsO WD6 6Rd j2diaidsdRePM 6z Is &
sO dzO0 ff toydrd WogQs & dzj IsC diIsj J -dsif ey @ j diz) dd@o -
dw yOfn didniddzs | istc j IsrdGP.dzj 1 sy § dzls d Is jto GiFOY  fote
sdudlsj ftetssd MO L ud fdaflslgd drifldety jdisd tdnd dsds o
LO 19 ®%emdusd HOdzdzd fis@izdtlstyS GriplaBifidgHsabiE dzts dzj

8 110
- 100
@ 90-
T 80 _
~ 70 -&- Erufosine
;" 60- .
50- -~ Erufosine + rhOPN (100 ng/ml)
=
401 == Erufosine + rhOPN (1 ug/ml)
o 301
N 201
104
X o0 ol

Olélllolll5.20 25 S’IO

stsdzyj dzlstceOuydw dgtM Er uf osi ne,

AdGEV.82. [ dfdgdv cdeOls jofz® 3B d dzO dzls | dz  ytisollsy ERN)
ol ek yYydbsltsemdydOlso j W ¢ Isddsdizsdgtksdorar) s
dzd dzd PM2 . 1 6 jiflpllg© dzO € dzj dzf dzB j  $EJ et PH-f
mann, dz0 -’22 Wy HzsE@Is dzs stej IsdicOdzy f [(ruf o
ls j dzdets d aad j g3 atiRBRN ()l 0 0 @PGxgymll )} ek j dzO § toj
Is§ € dzjdaSudd dzj dz  frisfote) Gu@tiz] IitgI0l) | te @fids SCtad@idz
JBLO 108@%H M@ ¢ P diCtsidzina] Hdzdiz] fozd dd) ¢ teiziz jtoey
Zzdy © o9 fMmdusd HOdeded s Pls gzt & Pls B tfzPidagiite’ .
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V.1 jL el @sef dzd j dz0 t©OL dzdyded W OCktsted ol thk

10 Wd&2. MO ftjHmlsOo jded {15z rgedolslsij tajjWL jiSdiksdo |
jHdzse 6] gj dzdzts s to JOPM-BIGrURPN iERufoSindz §§ O M, Ul S tec
LEOLYo Ohd LOodiddsiislsO (e dast ) s iy "dazipwor | W .
WsLdd, J&Ol jHddze d fih SsH djLOosdmddiss -sls sso
WL ddz ddzd | Hdztse toj rigdPdEA0 ngiml dj deblz §a) ) Iso dpORNdzj - f tS
pdzdwo O yqdbtsksSmdyddy jW¥jSk &O jtk¥ L ddo.

3.2.2. v dedsis d MdzOs 0O ddzd Mls d BBl dzg te ©
shlsjsfsdsdd sls Cdjk¢dlsj

100 tejH BWRO ftoskyjdd oi L @iy dsMmisdlsy L O ki
IstedIlsd &3dJ dzts dsdzd dS digOls i tsupdsd) sdpdo@efSs2i3dzd OC dajj lslsdP € dzj
BWAO f sH dstoQddyf fie® dzktste j Mydic O BeckdT& s dzR OtizjstsB §f B C
dLftcsBo Odzgd HO® O tOL dzd Yded i Uipufertamitd] ¢ Bod@bof toj O¢
FecE. 1ULG6dRPMI-8226dzj BY R O ftsiisdc dzOlsd i@t g s diafsls j dz
SteOdzm% j ClsdtcOdedlsj Cdzjisfidzazls QO] O zE P Fom O uvd L Hils
ojlj LO flsdms OdjOPNBO Idfjtatsh € dgjly IscP Oj L Is tc O dafy
sdzd e tsdzzC dzj slsdHd ddzd ddalsjteW jtedteOh d t10P, dzOMmt
] t@®PM2dSA0S258 0 Bjhj  tsiisdc dgofsjodz L 2@ tsls ts @rdils Y §iz
¢ O kiofectaming 2 0ij0 ¢ OL O WRPUAL tufpdEedEls v M j " 20 Istc O
WiSydw dzOPMRdzjeld S of L §f 5 ddpofe@atniné& dz@ 0j0 OH j d3ts dzfiyls to d to O daC
Wdd&v.83.l dYHO Mmj, U §tejydlsts ¢ dzjlsS tc @sdsimWsjjSLis(d da
tc O dzd , Isi 2 CObts Wkttt mMydteOls o L jdzj dzgs dzO 1 dac
CdzjlsSd daj WazktstejfmMydteOls o L jdzjdets (fmded BSd ¢ d

s dzj OPN2 SAOS2B W R O IstcOdzmt j € Is dooPNGad dzpoPiHuz@E disd H d

Mihd M ke j ORMA ddzi zOPO® dJ &ZhtcOL j dz § dzOL B H j dz

PCDNAE3 8lf)Xz HO M ftse jtod kM jh dshslse dO st
sts dz0 o) 9 jHjdedls-§) Mgeled B 20 aONBOd fHtctsed Bl ¢ &z
C dzj OPM2,Iste OdzmW § € POPHEOHzH " Jn O dz0 dzd RT-BORz® W@ jiad u d J

ZO dil1s LO MddasjL dzO s sftsdisddsz. uvi 2 €Ol
sl CdzjlsSdlsj dzj Lo tsdzv o Bsifid] &dzezd § tj-dad@ dgds@f GisAs 1 t
10000bp, i h jMlsoazo O tdmM¢ MORdls] § zOL dRCR @@ § tsmd
fsdzzyd WOdhdots §sdtsydlsjdjd tojL kdflddds. O- ddss i O
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AddV83. [ fd¥ kst My dls dz0 dPMR isiyD 1§ s MR did
i dzj steOdemY j SlsdeOded SdzjlsSd (MdMmlsj GEPHSIS dj
bcOdnY jSkiOdd ( Hohsj O ls ¥ J ZBEY; | i © dzjze
kteOdzm¥ j ClsqeOded M) W dktste] iPockiT@n( fisdadsg sk St
L O dzOB dz* DARBY 4T S IsC d, ltcOdm? jSIsdicOdd fi
dzj ts 1BEek-ITE ( Md s j BO sl W d dabjtc FIEQ )4 ddefuigCorf Hej dz
ks d MdddiSd | d |, §sSOLoOl jHdts d fi bt

hdlsy Sdzjls¢d B J "PCRBfjEH difistyjjHi20] fifls®» O © BBt GIsdzO Ists
Yd dedlsj tojL zdzlsOlsd mMI.84fptcj H iPs @z jHddP Odz@n j W dndf.dzj dz )
fiesBditsjlsts 1 5C0OLO0O, yYyd © bsrd Md odH d&jlstsHi Is
9 dzdotlsts dzO d {OPNY tadO Idaf@rsijiLj Cdsaf t Odzd ¢ dzj IS¢ d .

1 0 Mdzj HodW s dedstOP OISO t1 s ls Cdzj s¢@UsQ, BLI® jH GB
cOLCtOHWI ftoj Ui Pssetc@OEfH). fleig8©® Bjh | ©OL
COlIsts jHAOISO B jRTiPCE ® H uizsty §) GABCPEROs dzz yj dzedIs-j toj L k2
sd MO ftoj HiNIA\OM] dzd & dzDH JHEFdzMlso © L O dzOdAPNd | dzO
g odxHOL ol 8 oidyus dzdip@iNed dyPOBNDIS te) daf§ it ], ¢ lsizfste @) O
Mz yodisy, (Ot dJqLtdZzdteOdOBEBOIl @@ I§tc @dfigkdis i ftsuHc
ftoctso jyHOdZ] 2O fsdzddi3j tOL dZ2ZOISO o jtody dzO tcj OC ydw.
dzfj M BCttdoaO® PPN s L O MmddalsjL dzO
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V.1 jL el @sef dzd j dz0 t©OL dzdyded W OCktsted ol thk

OPM-2
H,O a a

() <€—OPN (136 bp)
R¥

OPM-2 SAOS-2 OPM-2 SAOS-2

X a b X a b X a b X a b H,O
1 : <€— OPN (136 bp)
RT
OPM-2 SAOS-2

S — e <€— OPN (136 bp)

J

I | <= caPDH

slsdetsfdlsj dzdzets dzd o
0 dt 1@PNL O

10 27 63 66 10 09 55 43

AdclV.8 4. disdzils tc O YRMPCRY 18 j L tf tod dztsy j dzd Isdpts fif jd2 QL
LO shmisj €&PE)dzstj@ Mt j " dzts s tc O dzf ORM-ASB@Bdd |
stexdarf B dqtcOls Hts di1s (48 yoOmiot \fistzicis B i§ 5  dzf
OBtz J M -Qu@. Ut \dsf btsgdO B tcOB 5B Gzd [Mixe
dzj s thQidgfifs e Odzed € CzgzsE ¢, OlsteOdzemW j CIs  tcOdad -f
ssmDNAES3 . 1 @¥Ezi sCd, bkwOdm¥ j S IsORDazg i Idzjflst
Is tc GVgfifE Is d tc O dad MOPH-tiz®ILOdE Hs H plzO € SRS t6 t5 GOt 5,8 ds-C
sts dzaf MO YoHdzsy jdd dzO t5BtcOlsdzO IstcOdz§ to d
Z@CR.[ H dz0C o sy Midstedrd d L ~ 5 H dz@lzdQsrj| gEjdEEt$ls i jodk
It ts kP dzts  Yte j L OFf ©Rs Ofgzj fozdan §f § W idugzd H tf TeOL o O
L O Mmdlads jjudzL d 30 ¢ dz8fWyty fitpha@itsh jdrHdeHs ¢ | dzO LG j( dEsAF
slsC dztsdzj dzgdv MO oL jIsd Htej Ho dHIsT tzded i 4 y dzbf ez
L OPNo lsHj dzdedlsj f tetseB (.

lted Mdzj Ho O s ftslsel teHdIsj dzdets d MitcOo dzdda jOlzdzts
t1dtegBBY R O § tsH dzSHRI-EOR Stldsdiss alstts LddO §f 1 Is BW A O dL Md
ZO dt1s L OGARRHAzIS § sdzlz@j dzd sy tj L ZazlsOSW.84O f toj H
IdyxHO i, ud IstepDeMpidjdEdGRNG © dzg IOPMAY 301ls M) tslse jIsd
6,3 ddzd 6o, e §) zd o § sdzO d {QPNtsls O untslzlsded Is jdzOdzj Is tc O
tc OPM-2. 5 tc O dzMW J € Is gAPEazfdzgOPNip € dzj ISAQS2d d©3OIs M tslse j Isd
55ddzd3tf i Isdo difs ¢ s dzd o5 dzO dAPN®Is L @) litd @alzf ' j S to
SAOS2.
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Bz dzls d §f dzj ded W  d3d § dzts 3

lteindovwj issislsO B j s CARMRS { © I§ d ts @ dedzf "z B

72w yoOfp MdzjH bttOdhWj Sydwlso. 1 jhi dL Mmdzj Ho OdzO
) O d3tsipofigctaming 2 00O dzz yj dzd s toj L Zdzs Ols d IVIB®I e j H s O
HO MmJd ., ud ftixdeW | dislnis lsOdzdiOC ds tejOdiamit @ dsis jisdateS L ff
dz stcOdzMW j CIsdtcOdzd sy, des dgv BO o dHd BO tOLdzdE O
tc OdzcpOPiyad IsjiL d, Istc OdzmW j € Is d tpCeddN AfE 3.4 ®101e dzg f o W jj €
BsMisIsO dzO Isj L d -658dy l4sUsd ¢ jts deR@afiwiiraip@Bdq) -SERMs dz0 31 B
qw yom d ¢ &ds Wwoks -d@dKasO fusd stsisst dydshls MmJ
CdzfsCdilsy ., Istc @asMH (6,0 e®6izdS> WY ) o 9 tad CdzjlsSd
dets dz@w 2 8 w7 2y0Ofm) . AdlsksSmd sl digj , skbigg kg
f1 © dztsipofgctamin& 2 0(158%, 79, 1% jggopeled CdzilsCd Ml tslis:
qw.,-du 8ef w7 24Ofn)

8 110-
= 100 Bl dzj Istcj Isd tcOdzd
@ 90 Bl MOdkts Li p o™ a0
7 801 [ pcDNA™3.1(+)
2 60 T S 3 pOPN-a
—. 50- 3 pOPN-b
40-
o 301
B 20-
10-
S 0-

24 h 48 h 72 h

AdaAVS85. lwjydowj etpe-2tp®@] € dstsOdmW j Sydw -
hg ¢ jdBNa@dzd OPNGb. | € dzé yj dzd Tl dRjtsishas jidsoine O
CHO, bOdhjSkdeodd M f pONAER. fl @ay dd s d
Mokt f IltOdny | SLpdfastahin® 0QiEis d o v j d3ts s Is-C
5 j B dzj &zO-d3f ts S/H Basraln,  28E w48d v 72 v BB s
WEyRO.tesyjdsi 5 20 fejydejddlj Hizsko ]t
] b OS sdaste s dzO®, (EPjb@OduUO] 1O Oteded s @ Is§
fi)ls O disHz@ te tizts Eagf."

vi 2 COLt CEdY®OO ydktslssshndydsashls dzO tels tc O dzfy ¥
ftojlsOyYydwisO dz0 toj L zZdzls Ols flistg z H & W tstisd B Hf s tiyils RdiaPlsiziOdz
dzj dzO0 CdzjlsCdlkjy M ydbskssSmdydd ojh jmMsa®, L O H
s dzdotlts dz0 Mlsjsfsdsddkzd), Bjhj ftjHftdjlts
Cddj gded C dzsdeso j. 1 d&zOL BdHdIsj BWAR O ff SHdzsYj dd dzC
tdL Ol d OO HO fj kdjmdd ddkjcttoydulso ddg
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V.1 jJLEzdeld @ds{ef dzdf j] dz© tOL dzdyded W OCIststed oi tonkz

BdSyqwlsO BjNj oo jtojdz® YtbjL jdzjChsWsejL O d
Isj MOOCPHE i MiBEBE¥deH O Md, ud fdHnd tjmsiedydw!
M qeOddL qeOddlsj W tstcagP @O { @G Isd3dHsd 4 jzO L Idsy H dzd Is
Ctol 6500 YWsttdRO, O dzddej2ded Wstedsd dzaj MmJ kMlsOdatsse
Hsdqd dzd 6 Ols dadaiaf 2 dedlsj W s

pOPN-a  pOPN-b

Pvul: - + - +
10 000 bp —
8000 bp— &St egsod Wistedqd

€« dzd dzj 2 dzd W 56 B
6000 bp—

5000 bp —

4000 bp —
3500 bp —

3000 bp —
2500 bp —

AdaAV86. [ ddzj OedL d tcOpRPN-aaPpOPNsbQLIRd HHAj 2 ) ls 8-
Cdl€OL GWB j MisedCydv O j (oo j Cidz@ Siuda j 4izls
jled 3OO O 1 5. 1t mYeade GYHGO s Puvslateds
O § SH M jjodej CstesWstejLO o 0, 8% OCOBBL jC
OO yYtejL ByYyesajlsweOdzgj M JjldHdjo BtetsSdBIH.

Mot "M dEOddL ¢

s dzj ISOPMF2 d SAOS2BW R O IstcOdzmW J CIsdtcOdzed fp dzd dzj Oted L
Csjlsts BWRO CkdzZsdodtcOdagj 9O fadctsii dizy § ldzdiepOOK@D g to jo3
Odzgs B @B C @dzj H MJ dzj SydwilsO BYWAR O MtcOo @INded dzd o C
stcOdgmW j CIsdtcOdzedIlsj d o SCtdzlstetsdzdzd dzj IstcOdzemW j CIsd-
ftej HiNlsOo j RB7.daPy WE cfyj, yd MlsOB d dzdets IstOMzMW j CIsd
2/0PN-ag OPM2/OPNb d 3OIs )i FAeB,4tsidissdo dffiss S 5 dzdots &0 dit 1 ¢
sjiL ORBGsIs dzj Is tc O dzfy WQPMB d @@ sy o sls MilsOB d dzdets  Is
OPM-2/pcDNA3.1(+)} sodh jdzad jIss © i tcoadw MmMdzzyo02 J Mfjy
LO MmMddadPNa B BEJO MdijlsS O dO d OPND. tLsE B fif dixiids | L
Iste Odzm% j € Is d tc O dzdIAPS2ORN=G ISAGSA/GRND d 3O i K35 g j Is dzts

16147 Iscfo dffpsC 5 dzd o 5 dzO@ OPNtsls Ld@) IS "SAQHRD tc O dzd Is
COCkts d ©ls fls0OB d&AOSHicINGG+) Lo 6 Ofzdeth j Ists o  ff |
fpizz y02 J Mfjuydidydss L O ORBISCO az0d LdQ I5fpdgf CE Gn o
df1s L O MENBlsj L dzO
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\\X\ ‘b"\\
- el > 0 >
\a 2 0 4 4
& & & & & o
q af o O a0 AN Y B Fe 2§
; . . . (%] (%) ) < S KR
Q® Q® < Q® O o ?9 ?‘O € 0 @ L
> 0 o o ¥ & 9 2 © ©
] e <€— OPN (136 bp)

e . <€— OPN-b (174 bp)
<— GAPDH

Slsdzsmd s § dzdz
0 dt1G@PNL O

1,0 1,0 7,6 8,4 1,0 1,0 13,5 16,1

AdaV87.uteOo dzj dzd j -PCR) WzORTzd © Ol © dz0 dhifmisg st
(OPN)o G dzj sS@PMI-2 d SPAOSOCIts d o Isjoded tsOL dat
s OB d Zdz® IsteOdzm¥ j S ydw f) dedidsjdeda Qe digO
B Hj dz opgDNBEs3e 1,( +9)0C Ists d poRda dip®PNebls j dzts i j R
o jIsdzts GPNded z@PN-b.s dzj sS dlsj MO € b drs dobaydjteckdxidid-
Miyo o MjdiClsdtOh O fMisjH OGHMR H BRIOS Odd ez
Cdidzd Uq¥O w02 ®Bjted LO O®RE zd¥ S Oydw OO
1itodwls yd¥l stHd HE f sdkzyOs Odg), dagif st
stso O csBtdls) dLojfisdd btOdENStdylsO id Lt
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sing dEf® pEKMN] ¢ ¢ O0APMR Etsdisy | Isd) UReofedds dztss 2

sq), fEHiE©owOdd fjHd kstso O ¢ dpR6ddgd USR5, & d dzd
it d dzts Yoty Ifp@iis ,  dzj feiHdLOdS o @ @S I8deoCuEters) digls dde@®
PARPY tcd dzdlsts jHdzO I Istedlsj Cdzjlsi yded dzddedd. [ 1
ftej HPLO dXES Isd o  tc OB d dz® tc D@ fsh FRREFONE odzORMZ; Is € d

[jdd s dzO dzj OF s PPARPY HEDYRY iZBstEsdcO 55% ks B
PARP s € OORM2MO B d dzd Istsj lsdoe2®dzd i dzi o ksts )1 jfyl jlse 2 ¥ &
RO IO Ud v Y cRARREjSESS dE0® 70 % sl PARPs skt § Slig 4 Q &)
MRj kO dz0 bktejlsdOds MizO dzO Oy HO H@ O O GlPdRPD g O ¥z d
(1%H " &z 2O dzj OCIsdo dedw W CRPMES2Mls) Hsted d o §dzjlse
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U-266 OPM-2 RPMI-8226
U0126,100 M - + - + - + - + - + B +
Erufosi n|l - - 20 20 - - 5 5 - - 75 7,5
{ sdesmd s j dzdzts
p-MEK1/2 10 14 09 20| 1,0 156 17 34 | 1,0 17 11 18
{ sdesmd s dzdety
0-ERK1/2 10 04 09 03|10 03 12 02 | 10 03 15 03
{sdesmdls | dzdets
0-p9ORSK 10 02 10 04 |10 06 03 01| 10 01 15 02
s dzi_ﬁ,\%gf’l‘l @S 10 07 08 05| 10 04 01 005| 10 04 03 01
{sdesmdls | dzdets
0-AKt1/2/3 10 11 11 1,3 | 10 05 0 0 10 09 06 06
{sdesmd s dzdety
0-INK1/2/3 10 09 19 23|10 10 27 26 | 10 14 11 14

{ Isdetsfyd Is § dzdats

ockdb @O @of © 0 O 0 |10 29 592 54| 0 0 0 o+

[ W &z dgg@S 5 o

0 0 0 0 0 0 0 ) 0 0 ) 0
¥t Ocdd RABP 0% 0% 0% 0% 6% 7% 55% 70% | 7% 7% 10% 21%

v OB dzdVBAl | L H j 2 MILUBIPG En#bsine, f to dztsy J dzd MO BsMists
Bildzs | Ackkizd © Ols© dz0 W sMW stcd dzd to O dzdidj dzs (B olscdadig
fteslsjdded d ol ternlkz Of si s tsdx djdéfidy s 9-266 ORNO2 o
RPMI-8226 [ IsH j dzdzd Isj o dHBoj CdzjlsSd MO Istcjlsdts
¢ s dzyj dzlsEB@ogided dzd fM U026 0 ddzd 1 § M Hojlsj
Mdziz WoI2e] fteddztsy jdz jHddz yofm ftjHd HEBjCHpV
e8] Mdes € dzj s St®ded M G L GdzOdzd L e Odzd Yted L

sftcd Hy dzJ dzd B Isd dzldzpdzBd dzH s jIsj L O WsMWsted-d
dzdw WitcOG RBjfdE3@ARO CO@L H | dzj dzad Q@ ddAnidtsls & Is dzep
f totdsdp-OCIsddz. 1 tsdzzyj dedilsi Mmi st sizd ! st ts
LO jHdddyo d mMftvds bwas MO i dL udmdzj da
BZ3j dzsPAR®] dL ydfmdzj dz € Olsts {f teas{vii dNARREt joe hfits Istt
2O ddzsj Bzdfj (e dafistpls s OdzH 59§ .

JejHisOQdaid jf S OL 0 O, i MY J ydBdy o 64 den ¢
o oL Odgts i ) L dgOUdlsj dzded G tetsdsj dzgd o Gtetsksde sd3d

3.6. | dzBeldzadj &zO

Jejm® Mj dL imdzj H o ERl-Xp add v A5 lsdsotstggddivdz j % j C s dzO
ozj e ©] o jh Biiltg O dzOY tc O o WZRT-POR dz@ MizPod PIOOs da®0O
fd dzls Bel-X. O dzj Is ts j Is d o QEE] OPMEZRRMI-8P264 SAOS2. 1 sdelz uj dzd
Is§ tsiQlsafdz ) Ge jYded] HARGIOB f Y H OV ] , Wit | dedhal @listg L dz@z0
Bol-X ] dE@RMS s o § dzj lOPMi2iz0dOls BANSR'sOls 3, doef | Isd 1§ ¢
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&~
%‘1, q o \%‘]? &Qoi;gz\ &ro onb
X c§2® 5 QQQ © 40 & \Lox\"Q
<— Bcl-X,
<€— GAPDH
3,4 1,0 43 1,8 Bkdashdls]d

420 dt 1 Bel-Xt

AddV.100.4 tcOo dzj dzd j -PERAIBy dRT dzO) dzO dzd @ Ols©O dz
Otz Of s Istslsd ydBchX, § tctgtf §J detdzdzdzd Is j € dzj Is-2, Y-@zq 6
RPMI-8226 d o GiplnMQ@BO8d dzOC aygldids odss dfd. - 5t
tSis Hdgddls | y[jdO$j  to tst€ Geddtds totptadzidL f O tc D gz WidaO )P €
Yyqdw dyde@ i3 e @y 1AL 9 Odzj dz0 € 1 \J slal i GO fry o g 3@ |
W s fWOJST JHE B E j dz0L Pg SR O &) . sIsC dzsdgj ded v
qLuydmdzv o Odzj sts 20 tsls dzts iy d Bg-Xzdzd s Js H ezt Is zO

NS  dRPHIB226dA-266i M) Slso jlsdes 1, ® S8 53 daffie §sq It

fiyd dzls JBol-XdzO@ 1 w R ©  dd Mmdzd & © 1©@zd dBE-X fttedxfls jtlomd) dzdzd Is j  &3d
ded Cdzjlsi yded dzddedd. t(JLbkdzZsOkdl] MO ©fdmoOdd o
s dzj HE26B VW R O IstcOdemMH ZydteOdzd fy dzj dzlsf alalf s dh,y d dzts
Oh dv fdopSBR JSdaddzls to ts dzfipP ¢ b § daGahtro) (dad ©  d delstg @WQ te d

{1 szOMB Y 20 Mk BEX hBcha). vt jh deshlsls O dzO Ists
WO Bjhj kol teHj kO ®BISEsMSsimSd, § L jdjdok
GjdgcopGBP 1 jNj drLei teh jdzgO Mmjdzj Sydw dz0 Mmls©B d dzdzts
kdo ditc@® CdzjlsSdlsj o WO oy ped i OZOMR2 HidkEy Oh O
csBdydds wdjH MjdjSydwlsO BWELO MBDE dzj iz Odzfjo O
HeydteOdzdlsy d o Ctdlstesdzded dzj stcOdzmMH Eydte®dzd € dzj
oj dzad dzOV.101d.cp. X HO MmJ, Ud dzdo tsistsBot@Q o d is® B 0 Grdzt C
lstc OdziH &y d tc Odzd WR2664NREX § baYH defddzd(fsS 5 ©ls kso O o f
st OdzfH &y J-R6GktEoLpId 1, 7 HHJEE s tsls kso O o L - SH
U-266.A Iz dz$ y d ts dzd tc O dzpdsdsls jdz©OF jdgPip®HBOX, B j " J o f tefsdzts

2O ftotslsjddseots ddots YtejL dBzdetse dztsls. ] sdzlz uJ dzd
V101l gdyHO M, uj SBuddoyj ke st ddEz0lsc0Odgig 2y dtsC
U-2665hBckX. j 3 s ds@d€ s Is 8-@8Bish€ontrold 3, 3 -KOEG s 5l IS0
o dL AtsHdzdUs266. § dzj IsC d
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o> )
C§<Q o‘{(\ c}j‘\/ ’06?)\2*
R ‘(\O ‘(‘% og\er (s g\’b
© &° N & FOIRS S
G (0 (9 (%S O & S Y\/\Q
&Y i i i & S
<€— Bcl-X,
<€— GAPDH
slsdatsmdlsj c
1 1
0 0 0,9 0,6 GO 1 1BolXL
AN
4 \$o N
X Qo° Q)c}*
R &S
O ) &
6 O O O
B o o o
VNN Y
A e | <— Bcl-x,
1
e | €— Db-actin
slsdatsmdlsj dzdzts dzd o s
1,0 1,0 0,9 0,3 GBlX,

AdaV.101l.a tcOo dzjdad jmisj § § dzls © dzBcl-X Adpd tetf dhy #20 dza®
dzso ts el ez HE266d © Isjndzed tcOL deso dH desflsd,
fm fd Wy dzj dzls d eddytefzuntiias dziugodnded MO o, didistif dzd]
qdzls j e jtedteOMN © 1 5 dzOtsBeliXdAGhBdhXe) T @C Isfth 1Usite ¢
ded o dtlzfdzd yOMmilsdyd, -Hastitg® din wd e " dopCRY tix!
Gjdz L O ¢ dzlshigjtCdadgOfghffitol), € tsW Istdsj HAEjL otff € & @ y
@O} HOdzj dzO dgd S sW dLo jMlsdzO di1s. adeOd
ftotsHI dzy j dedfd W &£ fglicdzi SIsdtc O O MEdsBISC @i-i
yddedzj H dzdL qteOdzj, s CdzjlSdlsj MO diHg dRDY
PCR(¢) ddzd Ml tslse jlsdgts df@ibodistdsaigiAgistediat fla® € 19
H jode Is § UefjdOCj ff to tSt€ Gsdiss totptdzif L a ff ©ORs Ot fettafmyf dpcfy X t
B edHEOOL 0 Odzj dzO@ Cr ) el d GO M driatRiGiHusly®ls | 5 d-+
COL O ( GAPBDPHEAPBAzAZ IsC dtsdzj dzdwv MO wwddr sz Istfst
slsdesmdlIsy dzdzd Is§ dzd@Ba-) o dz@s Iscfi {j 1d=dizd Us @ didfstads icde D o §
B4 tc daOn IszO0 Mdz@zzO dzO {fftdadfts Baddsizj dats Bdaestipedy ytej L fipc
dzd o Ols©O dzO0 kB d ¢ o d IsQ Stdsimdftils HYfj tabstisd jIsdjjdm iibudzedziizd -
dzj dzd W MO oL jIsd ¢ tcjdajolsfin dfGe dedsfjdtRirigiapgr s . OdzO

1 0 W02 MO { tojf i @ge@ipdsj 3y dzd € todUs266dL © OS dzjj ES
dzdlsj figsOsd@diH zyd tc Olddgd W %eds dfp lo @sm idfupt e B tz® f oisdL
dd fj =& OtOC IssjAoddz@ wfouss dogf WijsOydw o MwOo daj ded j T
©Oded S$\AGBsOafdzts ©OL ddzsy Oo OU-26EEHCOMYG! § dzj sCd MO

282



V.1 jL el @sef dzd j dz0 t©OL dzdyded W OCktsted ol thk

S 14-

g 1.2
© 1.0A
8 0]

© 0.6 .
%] 4 Pid

-8 U-266

-e- U-266/copGFP
—= U-266/shControl
— U-266/shBcl-X

~ 0 20 4 60 8 100
1 tej d3j , h
AdeV.102. t Oflsjyded Cub2p6d oD I€ jd5dsfls]j Mils©
tc O dzd s df Ltco SUH2BBcOopGFP, U-2666hControl d U-2666hBckX | . sdzj Is¢
AL @fj@zd 0 ftod dz0y Qg djomisteksq d2f dz0 sodyy S
stdo d® f tdzitaj jidzddzj ifzd dzj § dz 16§ cdeQ Mdf isBizy wzzqydE
ofmMdusSd HOdzdzd IffOe jf lisdedPls jOSiEG DicaadEdte .

1dJhi ftesojH]jdes MtcOodzdlsy dzdets dL fdzj Ho O-88F dzO =~ cC
d dzO Isjrdedlsj MmlsOB ddzdets IstcOdzeiH Zydtc Odzed Istdtaet<f L o tsH
dzJ Erafosined dzfelphalant © 48 yOMmMO d® I plHe3s.09ljdlzagdn © MmJ ,
sdtedisy Sttded, SfdmeOhd LOoadMmMdBsMislsOydE® j ydls sl
dzd CdzjIsCd) sls f tcdyaftyy jjdells@ L Isdzy jHdBls t&@s dzv d3O0  Mis
1 WO MisObdmisdyud MSd L doudBd twlddlSy o%dftte] 39 d
VL Mis Odzts 9 jodgdslis P das &ylfafinedzO-266,U-266copGFR U-2665hControld U-

2666hBckX, O Mmi tslso j Is dzB2 2 B )23@237-®,62 M,)20,9(19,6 22,3)

Md 21,62328m) 0VDjIsdtedlsj ¢ tod ad{d3ts figldfIs@r) o dBAf iz 1O |5 th
iWitl (SOt ftesyjdels oy doj dzdy §Mejpliefnd ) Mishsts § tc
HS edzvBO Msjfjd Mi fwdfsCtdeOl. | Y& NHisOIsd
BsMislsO dz0 wslsH j Uafizd Is § Is q jodtzflf leifad 26 Jdis) iispfialadzeOQ-266,
U-266k0pGFP U-266khControld U-2665hBckX.  ©  fyij ts Mzts 44, , 79 (5855

-5, 9, 484,65, IMd B, 35,(%), 10

] sdzkz y jHd@fdislgd  sC OL o Ols, tug®cliXisdz i ig & Ggzgzls s MO gesMmis o
~rdBBdsykzo g O | ddB266zjds CEr uf osi ne d Mel phal an.
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-&- U-266

— 100 ICs9 = 21,3 (20,2 - 22,3) uM
-6- U-266/copGFP

ICsq = 25,0 (23,7 - 26,4) uM
- U-266/shControl

ICgsq = 20,9 (19,6 - 22,3) uM

—— U-266/shBcl-X
ICs50 = 21,6 (20,0 - 23,3) uM

stsdzyj dzlstcOydw dzoM Er uf osi ne,

Cdzj 5B ddzO ftejydo

-&- U-266

ICso = 4,7 (4,5 - 4,9) uM
-6 U-266/copGFP

ICs0 = 5,8 (5,6 - 5,9) uM
—=- U-266/shControl
ICg0=4,8(4,6-5,1) uM

—~ U-266/shBck-X,
ICso = 5,3 (5,1 - 5,5) uM

2O Yty dojdzdlsy
(0]
o

%
o

0 5 10 15 20 25 30

stdzyj dzlstcOydw dz@gM Mel phal an,
AdaeV103. [ MO dO o dzdwdd,j dzO Bd-¥led fipd2dzlds®
ot dzdesisIs © WAB6SCY dd3 Isfddls s is s ¢ M d Yy de@rutesine (| @ dpdsls
CGtecOW d ¢ OVelphfildnd( H ts dzdzOIs © .G td ANAGIDHH) 2z  d d3 ) OH CGrjide
dzd 6 dzj S\&266d Isj -~ dzdIsj MisOB d dzdets s tc O tRGEMAOPEFR:
U-266khControl d U-2666hBckX, . lteixdow j dissMmisls O tadg@ j oz,
[ vuvd3] Is 5 HMosndan, dz@ w4 § O dipdzjtcHO Isjdats  Is teruflesihedOdd
Melphalan. 1 tesyj dzlsi s dzO ftcj q d o j dzd Is jmifiddsj jlsiSaifc
StcjlsdtcOdzO® CtsdzlstetsdzO, ftedjlsO L O 10@dJo fGE&
Ud dzd fted HilsOo j difdsfyls sAcdasifgfld-efits bfi 8 § Bojsdrded Qe
ofmdyus d A dfdi=S O s ® dedf dAd ils 5 Is dzth QlidaadEiftey .
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Vof183rr¢é1r 1¢ trr1v] vduRre

1. wtOo dzd s jify tzts I© dz® tzdgd | dzts d3clzO
O¢ lsdfwfyls &zO0 dL Mmdzj Ho Odedlsj o

1 0RBte] Htskzyjddwls ftjHMmisOadlsj dz dzO Odz$ d dz¥ s
BIJdzsdz (JedW gL difda Is. vsts?2 fteswowo O Mddzdes dL O
Mted "z o3 J detsdzdzd S dzj Isi ydzad dzddzdd d ¢ teo dyded ¢ zd
dzs sSOCdeO f ©WOLeadIsO twjL dMmlsj dzlsdzts mElidedhimaz ¢ tsdzo
Catley et al. 2006; Gajate and Mollinedo 200C)ous) dz®erifosines Oted e © 83 ¥ W3z 1
M{ted wWOLddydedlsj Sdzjlsi yded dzddedd. 1 ydilsdtcOdzd |
dLf sdzL 8 Odzd ©ls dzOM BdijULB600ERN-2 EREVIIS226 0] Is @zjiuizg d
do wd gDt daRyly s j dzdzO f tetsls d intitely detsfte odgs H jj Wiz CdiC
I, BOLdtOdz dzO ytsoe j " MM.1S, dgddg = tzogeidic © Szdzj 19¢ d ¢ ts dzd
(Hideshima, Catley et al. 2006) s Olsts dzj H sMEO®ISH dgd dgOc Gl§ O MmJ
Antzddetsdi3d di3j s ydzOls© Bz OCIsdo desMmls, ©BEMdZzOsw M O dzd
dzytej o dzdvw IstcOCIls, d rRid@Bsddlsdyddlsy &z mMes2Mlse O,
dzts ) 4 @dngtantinov, Eibl et al. 1999)

(WL ddd s |j] ftejHMlsOoadlsjdz dz2O d¢am M dzgj dzOfmd s,
YyqteOdz0 f(sdwtedzO cdz0s O d dad MistcOHO tsls M sd3j
(Jendrossek, Hammersen et al. 2002)[ tezW sL ddz Is dzd S sSE O HtsMj cO dz
[, CBjbts dzd YBHISJECdZO HO fHtwtsojH]JdB dL Mdzj Ho Odzac
LzdzlsOlsd f Brf@inetf @Y o Y9 O L dzOydlsj dzdzO© wyYejstlsis§ id yd
dzddedd ddzd 1 tcodyded Skdzlskzted, dog@tCOddqizalisy O
desfls €1 &3 j kW tsL d dz DOEM2H BREM-8 D2 ®ls fdd e di®ged Isd L C
Mists2 dzesmisd dzO JjtobkW tsL d dz0 Mototed| tc ®ls H d3fgdedillzj 3J Sdnt 3
Yo Mmise dls jz@Mc2B6f)ls ls© dztyf | Il MR sh-p JHBSCO MHES 45
L O ®glEA dzj Otcded CdzjIsCd, dLBdzdteOdd Bl CCsfMmlsjd &t
HO Mmj BWMmMded M WOCIO, yd bird SdzilkS¢d dzgi MO
o J Mishdetmn, dzj z@RWBOAHzd Is] (Cajhrzend Mafliseflo 2007) 1 tsdzlz yJ dzd
sj HOdzgdzgd Mo dH jlsj dzlmlse O, yJ JjteeWsLdd Is | §tsy
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CdzjIsCd, Ctditlts d §jtedWtsL ddd Is, (Higdshsma,jCGatleyf &z B dzd ¢
etal.2006) s i hdw dLetH MdedOadki d MdzjH vt
Erufosined Perifosinef tcd ¢ @M2CrdOdzdzd wIs f Ereftsef @dfj @@ d § dzls d
) mf] YsCOLoOL) uWisgolzitBg Bsdshdd 4 ftd
His ®M0zjO ftejHdL o dC o 0O L dzOyd §Fiegrdzdidneizgt plj2@08)dzds . tj OC
flsdy dBO § L-@@iEe Pddazof 85 dz0ICsh Ls@zyEdsdaiy 0 Is 8 Is
sls dLmMdzj He Odzd sy 3 J dzsdzded € dzj Isi ydaed dzd dzd d .
RLOJMIsdes J, yd SkwCizddddd s § ydbtslstsStmduyd dz ¢
¢ OW866,RPMI-8226,MM.1ISdMM.IR, COCIts d §i & i teo dyded S kc
C dzj IBhafti, Donato et al. 2003; Bharti, Shishodia et al. 2004; Alaikov, Konstantinov et al.
2007 { s fzBdzd S zo Odzd Isj IOt f§jz te& dzpizd @AB26GJO ¢ dzj Is
RPMI-8226j d3j Y HEZ M5l dizdadsQ e@lskztcO O tBOY)] dzZdif Mo Ols
dzts ips IsizO OBMAST i3 Szt zd3ddz. 1 sdzzyd dzd sy Bls dzOM t
s BBdzd Isj € dzj Bi266,REMI-82d6dg@EM-2 d di30Is Mn tsH d2Z0 yYkzoeo Misea d s
CteCEdigddz, G G OIsts IssACsN Iststd diaztiplsiddz jL @ MBEZEZW @M O . C
M. ) edzdaste | Bi dzO ol h)iE WM lzakd i ¢33 s de®2 dz- Mt " &z
I OPM-2 (ICs0& 6OMR Y ®mROdz$ 5 RAMESRA6 (Csod 1AM F  de@dzC s
ftej U-266 (Cspd 16M).3 M j -dfdsMS O jWJiCSIlsdo detsls @psizdzOB dzs
dzz € dzj Otcdzd € drfpds Stls B fiplszfde ORBsL | € dz2O § OydJ delsd
sBwfded fp WOCIO, yj bjrd CdzjlsSd dzgf MO ydmlsoO
CteCzdidde Is § Mmddzj Slsdo dets yd s tsls@Avimdfan, Pdsaddf tc W d3ts
al. 2009) 10 fmi y0Odzj dzd § , YyqdbstslssS mdydedisy & tsday dzls t
dzOHeQfe Ols f sMisdy d BOBO § &zOL di3j dzO0 € sdzyj Balstic GeyMdf v i)
mMdzj H o Btc LZBOEGdryal, Kumaretal. 2003) 1 i L gzOetz®@ j fpHd o o
tcOL dzdyded RBijlstsHd L O ftsoadh Oo Odzj (GaAPKusndnmkiz@alzd  dzts fi
et al. 2008; Jurenka 2009)
RLo®J Misdats Jjdats o IsH ds@eteffisjS Md 1 jto Oy dids/tslstzs(S frudswpdd dz €t
dzts dsdzq  Gadizj dzdf dgd d , oUS2GBiRERMHS26H@BM-2, O fiffl thiffts toth
dzd S Edzskzted ls @dussatt,Zakadumé alzgl. l4I09 Hayashi, Hideshima et al.
2002; Karasavvas, Carcamo et al. 2005; Kajiguchi, Yamambal. 2006; Wen, Feng et al.
2010) R3O0 w©OL d3d dzO o Odzed W 1Gsguayis s § bzt @R 2 620 8z2dzls 5
U-266J RPMI-8226i Is ] o Otctc QI , B0, @ 5H i jsls j C dzjtdsj mydzd oz
2O dlsj HOdedzed Istedlsj d3dJ dztsd3dzdilz® €z B i 1g gadecabiz ) tzd § | d
COKCmMists2 detsmisdlsjy § sf OH Ol o dVizls jddg a @dedf s JEzisH B OO0 |,
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V.[BfMi YHOdzj dzO t6j L Iz

d Bddz fodsyjd L0 48 ddd5 7R l«Ffh MOOIs w3 fisgsy dz@ Is C
JWiChdedatsls dzO HJ Otefn ] diasisizizlC dds © b A f) eyl toty IsBts
CoMmbbjdz BsL) € dzO § Oy d gneely dzfpw f teadts 3\ Gz fpren@acoiz il dzd § |
J 9 ctOdzedydlsjM @yandikevong2088) d 2 O

[ jdz¥ OdzOdzl Is |J] Oz ddzdtOh ydikstsmisOlsds, dL §f sdzL o C
[f. 10hdlsj HOdzdzd ¢ ¢ OL sRPMI8226ejdz0R gz & M ig dz@els @O dzf
Melphalan(ICsoj dzOHV, 3 @z00 d d di3ts tsls Istso O HOdzd d3j dzl O dzO«
72 yYyomo) . [ sdtsdkzSdj Owdzdlsy Cdzj s d tsipkz okfedplsd] dz
Is § dzdzd , § @lgyiz)-fls@s 2 sasHyds ddsdj dzi © dzO dzO ) GM. d3 ) »OH B elCRe dzf
dzd § , i SGsefylds=iaddstsy figids @280 OPM2M0O o HJO§ OL sdzO@ tsls
aw.

1l JdzH ORBEMIsddzl s j] Odz¢ d zOstste, Cw2lss dqBO MistelzC &
dzd Is j 6 Ols Iz tc Qs IdedfiGypdeds L O dzj 659 OlsO ydlssiss¢ mdydz
Isi ydzd dzdded d. wf tstcjte] LRI jisdzdusizd O 6 20dtFeAl-o
8226d d30OIs j H dzOC 9 O \ kBefidamudtiser dztizis iglp Mz &3 , Isudu f tod
ded dzd dzd d frdzd isSQ d 3 @ls f I5ts Wfiy f Y dstishflds daR@s IstED figzOfn dtj8H s
Is d tc O dzjn Ofigs zEnBeisgtzd 1220M; ICs072n) > 2000M), dzs lstso O o j tetsW Is dats
HO M ®tewmded M dzj MIsOB ddzdzsMIslsO d t©OL GO HOdz] Is
dzy Ho ONd@ WjsO ydw dzO0 { te jUREbdMJ dzesls fzd Sedrpi® Cagipls Hutiz o
Is j dzdzts fifend&mustindg tc d-yDhtso 5 9§ ICE@nBTMBMPD. A dlstsssC dy
s O | WdpSfislediz®nustindytc j M & B detsdzlz € dzj Oteded C dzj Is¢€d fsis
Jdlsd M [[ J M~ tsHdzOORY2H RRMES22GE O ) te©dz padritif H .

iv. f ofip j dzd j  de@m® Béhdamusting 5§ ts @kis(Gahdhi and Burger 2009)
1dLOadMmMd s Bls MtcOo dzdIlsj dzdets dzd S OO Md G tetslsd o
Yyddzjdz p Isse O, Yd Cdzj sCdlsj M Qoddb pdfAslOs totd j L dFim
Ctel MissMOdztsdzdte j L iddgls fails ts . vt O o jtesWIisdats Md H
tcOL C1 Mo Odzd W dz@ QdplzsmIs ddis dids tf tBjjHdd L 9 d ¢ o @B Qo dEES ( Is t5
YtejL dLtewLoOdz dz2O BOLd, O dzjlLedhitsBaileyefd 2088 d j dzC
Dennie and Kolesar 2009)

ltojL ftsmdzj Hdetslsts Hj M Isd dzj IsBprjezothiteds@sdg jOe ds didaf] t tsC 13
ftoddtsy jddd ftd dzjujddy dO [[. uvt2 | jHjSlkde
Is tc O \(Hdgshima, Chauhan et al. 2002; Koldehoff, Beelen et al. 2008; Ri, lida et al. 2010)
gt stej H dzOh dlsj dzOB dzt H jREA]I-B226,j dzjtddF L fdiEds] QlzlsddsOdzdtwi o3
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L s dBd@ernf & 3,5NnM) o fMtc Qo dzj dztf-266 {ACsqdrdada mVis § OPM-2
(ICso7zry & 1,7 NM).

[BBBh 09 02¢Cd dOfttOo jddlsy HESISEZS MikAejds) degdzQls Od3
dzd dzPMI-8226) ddl@REC &8 yYbkeMmlsodlsj dzdzO €1 s h desE s dL
f tc OC I3dlgh&and Bortezomib 1 j dzH O sz s  dzi Is fipity fj € Is  dz3@zts filpl M @ |
siLd SdzilsS¢d. 1 Mmihsts oatcjd3di, i MO Eidese s Yk
sine[Ils Httkzc O MistdRas0O0 WP Idshlsfjs j dzdzd ¢ d3 O-dzC d dzd te
yd d Bttls]Lt&@id e szt digb@z % sL ddz d ¢ Ekted dzdzy dz. S
OPM2] d@Reofmlseadlsj dzdzO €1 o3 S kteCEd3ddz, O Mmi h-s j d3d
3de (S UH@BEHsE tczW 51 d BRPMI-82B6)zS sle'ts sBOY) J fMtcOo dzd ks
Is j dzls dzBendamufgtinel c©o d o j yOlsdzj dedj tOL dzd ydzedw s MMy j !
ded ydetdf tsfzL @ Odzd Isy dzj S OteMmlso © Bls jHIRO MistcOdzO, (d
sdotsd3d j dzsdzdets H j2Mlsody s HtkcO. uvjLd HOdzdzd
slsCteddzO ftod o) 9 jyHOde dzO IsjL d o] figzig @dg Sadd
Biodzded ®OYy gdadzd tojLdmisj dzlsdesmils €1 d3 MisOdzH Otels dzOIs O

| sdzv di3 dzgj HisMIsOIsi € dz0 BfMdeso dzgdilsj dzj S OtwMmlsa ® L O
dets fiflsd. Otefj deso dw s Isted € fi)d H(AURNd Kevong 2068 J 1z® Is ts8 © ) dzafi §
sls Iswa, SCSbktCbkdzddzd Is J (GHds Qéhteidhaklijarfg etdhl. 2808 lHatEhieyd yJ dz
Planalp €al. 2008) O k¢S tsdtsecdyddwlis ftos¥Wddz dzO O0dSd
JoEWtsLddzO dzj oCdzs yo O didJ dzsls s md ydesmls. - vj dal
W 5y J®ajate and Mollinedo 2007) © tsfe j dz lstyalilr ddftsdd®Gls dats@ dFP dzdzO |
fpL O, COCIsts My od)HO sls toj(Btekar,MHilghrd: et 19960 O dzd
Konstantinov, TopashkAncheva et al. 1998; Konstantinov, Georgieva et al. 2002; Catley,
Hideshima etl. 2007; Fiegl, Lindneretal. 2008) 1 tc j HMIs ©o j dzd Is | |00 Y@M ls tsw
tojLizdzsOd fs5COL oty 1O dfitds ofn) lifd dskz dzof§ei® itz dc =@ izotzd
Cdzj 6] tsBtcOL 29 Ols-d30 & Bzl Gres 1 QMg ( ECERdzthd O Sls9o Ot
dztso O f j teiin@ J £ sty lE@fosin@izjdzOn O dsts € Olsts Odzlsd dzj s dzOMmls c
d fted bOdhf dzZOdzZsOydqwIsO dzO0 rJ BsftsjIsduydzd Mmlse sd

s stejH Mi atcj d@gj dzdedIlsj Mmoo OF Odedw L O Bdtsdzce W IsC
L Oo dfd dsd -dstisL iCusdp@lsits (BidA&dGhrfigdgtal. @007) [ Ists L Oh s, L C
BOSC Md BOEZHEED ZmidgO Isj cOff jlovs d 5O aN® c®B j & § oz yo O
M smMtse dzsMislIsO dzO [1 HO &d & tsdytsigkds | dy dzods Of Ji3d £ fiplsd)
RLOjMIsdes j, uyd fitedisrdd s fsksdmMtO0 BdeteOydwl
ydlstsCddzd, f tedmi Mmlis a(BAdstdn, leleCetsal) BOABY V| ORI[LS j€ toj L [z dzls (
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ftel o fils HJjBsdhisted cOls CHzRsNdgd ¢AdbfisGa dpjCls , § WyJs ISl
dbAam M jydW¥ dydes ddzr dB dtc© i3d ¢ RADIHP26E O € tizry MBdzls B «
yqv, Ctvwists dv"BO0 v ydbtslsstmMdyudd Jj¥JCls. 1Bl
d ftd Hwkzedlsj Hoj d&dj dtsddd ¢ dzjlsi fudadS dagdidstls ts U
Mduddz J¥jCb, C2bts MOKB (5 MEOE: @Y kg3 @dc G
Cdzj Is€ d.

RLOJMIsdes j, yd HidtwdWsLrddd s § siMyIMSO dricdiee d vk
tc ts dzj S(Hudtalg Leleuet al. 2008) 1 tcj HMIsOo j dzgd Isj &) tddOB)sdeWw h @ B Aed
Mo dsHjjdzmis e Ols, yd JkzW¥sLrddd Is Mi s &30 Odzlsd OH A § I
d3d J dzts d3dzd RPMHEBR28C idds W d B tetsdzd & Is d db v =Bijlsdg titfWigpsigldsd] dg L
9 J dz Bendanmstine [ j dzW Odz@Rcldyj desodw s ISted S Mgz § tsisd
C dzj BRRMJ-8226MOdsts C i d3 tsMilsj s sdzls d dz.

2. 1 0O0ydqssdzOdzdzd S tsdzB ddzOydd ts
ftoslsdo s j dzs d3dzO® OC Isd o dzts |

Rdzisjtejfp ftejHMmMsOodzwo O wlsCtcdo Odzj Ists dzO fd dzj toa «
Gsdz" 3 ydssbsssimdujd Jwvjslh s Mizdqstdy disxzqdidgd IS
d OHdIkdodzedlsj SCStBBddOYdd ls Hej ojhjifmMlse® M to
hslsts fsLosdzw 9 Ols ftsMisde Odzj sts dzO  jdefddkdly O St talts Ik
SlsH | dzdzd Isj ¢ sdi3f sdzj dels d -ded M d2j sty uissspstalic d  f &S
1996)

liL sBidtsea © O sy ddlsy tjLEzdzlsOlsd d@tsyd HO
gL mMdzj Ho OdzdIsj tslIs dzOfp CtsdsB d dzOyd d:

1. wddzjeedmisdyuded ( Miz§ j teGHsids dlo@igdd) e G gEBCI@IED Y@
zvils CtsdiBddzOyddlsi dzO J kW sididds ddggddzt COxmXdiz dzjfode fiy
BdB, 9l fteiCd yYyi dBO dwStd dqLSCds yjddy st lsdas

4l o Bj Misdesls s Erofakitey Bekdajiusttz® | R Otc OF lsoj Lte@fdl dd® i)
fslsj dzydteOdaj dadJ Wvlsitsladhs © ) o Grziglds Ctff) s B JREAM-82P66 d
gff oW di3s QPMARSB @yj, CtsdisBddOydwIlsO jErd@osidelsMed dzO. s ts
phalanj Mmddzj e d flsd ydz® ftec PRas Cdity SO mdOdseOdz @z s W) dzO
flls d Ydz® OPYFBRBEI-S226.5 2C | Y ilstlst HIQ gV s lxsdg dsj iy
hts Gdnds o © o Mmddzjtecdmisdudzs oL O i3sH | 2 MEM.IS] M o3
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(Hideshima Catleyet al. 2006) & | o d3j Mis dztsls 5§ Erufoddteey Batzefomib fizd

~ Ot OC Is | tod LOEiztsh) § sis | dzy d te O bizy dgdaOjdSuia Is i ldets]S - friscftaurfctsd
fpdzy Ho Oded d3d j dztsdgdzd € dpjjlsu juREMEsE26.dzd ez® dzdz®@? MO

dzse d ydzd dzO0 tParifatingdBdstbiopibfLte® o3d j dzts dMg1S § @BMis € d

1 (Hideshima Catleyet al. 2006; Hideshima Catleyetal. 2007) 4 &3W s© mJj, yd4 Htedy
dzOB dz¥ HO9 Odzgd W fMddzj cedLi o3 Mj Ctstcjdzd wsls j HAdO MMl
zd 20 HO dzj ElstcOdzdL qtc©O ftsodh Oo Odzj A WzPH dhusg f § dzls
o 0des 5 fteddeyd O tstisls BrstictEe G ) 3¢ BBtdzEkhe O dzazj z s tc O

ZdL dteO ftsodh OoOdzj Ists dzO MIERK § tzlf © d dz0 d ¥ t5 @ dzts tc ff tdzc
ydtf b fJjtedW¥ sL ddz0.

st ddzOydvIis® 8 tzh Diisipsdug tols O dzts {ffriadpidrjd taid: dffn lsfd y d
fMdzj Heo Odzd 3d J dztsdgded . € dzj bBid ydzd L tzdzls Ols d ff tdsSddztde ) H O ¢
f sz yj dzdlsjy HOdzdzed L O i h OU-PB6 f RPHBIH2GzAMikoy,  tod
Konstantinov et al. 20074 1 o d@3j Misdzslsts f tod dztsy § dad J MO - VistOF s
ed d e®L Od B3dazy =G dzO iy g FsHs S 4 B dz§-286 s SHds ¢ Ols ©

CtsdiB d dzOy d ts dzdzd OPM-2 g RPMEGR26 ff tcfiE stcts OH d Is dsadjlsdg. tlsj L &k
Hteczets dL Mdzj Ho Odzy BBOY4J HTBEOLSOOIS, Ydls fesddss d dzO
Yydlsssils st fdydoORPMERS,ts OF) © ] T -2p6(BHatd, Donato et al. 2003)

{ls HteEZc O MttOdZzO | BEMlsOdztse | dets Od Wizt ¢ stg § b dza) dzitc ©
Ists¢ M pdpdh jdS Isf e d  d3d § dzEMBURY2 < djjls Wdnls j dzls A ® cz@dg ¢
00 tc d M@P-2/R (Xiao, Xiao etal. 2010) p o i Isj dzO Istseo O doLChpdzjdEBO dzj
dzs HO Odzgdw W jCls MifMm MfsmtsedtsmislsO EXBRCAZtcS z d3d c
slsecsostejdz LO to] f OtOYdwWIsO dzO 11 s .uQlg,L nyhls iste(dssj
ZzOydwils 0 ¢ Bagézdmubg dzf sH Y j tols O dapdz@) d fdg jireskfzipds i ¢ dzj Isi
Yydzd dz2ORMeRd RPMI-8226 HtsC Olsts fddzl66higid L dze® afélc J O s {f to
dev Ctsd Ctdayj destcOydd. o ddzgese dinfsldf Qe jjdzj ¢ stsibtey &
H 59 OIlParkzdyyappanteal. 2008) o € dz¢ Yy JiRgew@s 6 Odz BtsH j-dz dzO |
nlz ¢ tsdzd(Suhgf Kubnfimakkaraetal. 2009) | j tetsW IsdzO ftedyddzO L O Is
sedj 4 WOCIil, yj Hojlj o©jhjMmlse O dfddzr i@ tdCidstc
NF-oeBf 5 t©OL dzduyded o3 -~ OdedL d&3d. [ Mo J dz dzdstse @dz S liztis € diz@
STAT3, M Ctibt o jteWwisdzsts ftsodh O © vy bsasfipldseOdsis jydfdzts
(Sung, Kunnumakkara et al. 2009)

2. OHJGH B 2@ PFc. SOCdo O BscOls HO Mj ftejH]d
As,03ff B j dzH OBz Mmisd dg, d&3j dz¥ OdzOdz ddzd B BStelsjL sd3dB, €
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B dzH OBzMmisddz, o1 ftoj $d MF Gizestzy g dzoOC tezls nd dzdzy
dzd d .

s s 3B d dzOAg P IMElphalanj OHdIsdo dzO d fted Istedlsy d3dJ dzts
dzts  fREBMI-8226M ] dzOB dzs HO9 O dL o jflsdes oL Od dgdets ff tsls j
JWJjClIlsd, OPM2itfstgdizH j dzydw C1 s ftctsW o O dzO Odzls-Oc¢ tsdzd L
dzd J A= d Bendamustindyj - Ote O Cfits j GoHfdl I5[dficoOdztelz O by df dstis@sdg i€ ) d y dz
ddg WidS Isd fted Istedlsy dLfdzj Heo Odzd BRPMEBAHGR] - Ld2j Is] v
BJdvLoeO IsjdHjdzydw L O f{ tesW o9A3,0a@ortEpdrdityi tc Odidilsdf. s
odzs Yydlstsge§ Y yR@Kj-&82060zs § odds§ ¢ ¢ tsdyj zseoydd fn,
HO9 O MmMddzjteeadMmlsdyddz jJWJCls. s s d3B d dz@nieqj W zO C jdzj O F
U-266 des S 56 OIts HdOtmj desodwils IstedsSCmdH | f tod dzts:
(IMBj LOBjdzvLOO IsjdHjdzydw L O fledsWigpd 20+ DOtdgsto
sls dzOMCtstets fBdzdC o Odes dL Mmdzj Ho Odzj, Ctjlsts ff ¢
st ydzed J W4 SClsd d#s,08+Bdgezpadnya]j"Ildz0 tc OL dzd ydzd d3d J dzt
Isi ydzad (WdngEemf et al. 2010)

4 o9 3 Misdztslsts f Bodtedamnibg Metphjalade® s P dw Mz yO2 M4 [ C
6O M OHdIsdoddfls VplddtflEgPdmtf JgGdd dets fted o dMmtsSd § tsdz
dzOB dz¢ H Q9 O Md dzj thdecd WIREPYJdat @ 8 ftoddzsy j ded sy H B
Odzls Oc sdztf gl d GaARPMEX I dzd Isj cOlszZtc OISO MO kB dZdS o OcC
fslsj dzydqteOdzj dzO ydlstslssSCmdydedlsy JWiSlsd dzO B tstel
B3d J dzts dzdzd € dzj (814, Vamy[et alzd0@A] Mitsiades, Mitsiadesakt2003) s sd3B d
dz@ d W Bo@ezomib+ Bendamustin®@ Bh W Mdzzy02 | OH d&bdgddzd J
Cdzj Isi yded dzd dzd d , dets ftod tSftej HJ dzj dzd Sdeidzydae@zls tc ©
YydlsslssSmdudedlsy JWJjSisd.

3. (dEsOesdzdMisd ydePls S s O dG@d BEOQY MHs® W Is € s d3B
020§ to Ay CLiaftalf 2 depfOdz CdAL Ists d  dx®O;€ kdelS 2t ¢ Mud d BO
gL ¢ dz¢ U jsdzdos dgtsh j dedJ dzO tslsH j dzded € dzj Isi ydad dzd dzd d .

s sd3B  dzCEquipsine® € Ltz dfies Oc s dzd M is d QREER, &f tdf " Gsdzdls €
ftcd ¢ BAMEE2269 Mz yoOdlsj, CtcObt jtwkWsLddd s | &
Ctodayj dzls @ dfj f 6 CIQY. st oW d3ts G-2BUst€ e d dzOydwiIlsO© Mmj =~ Ots
O M OHsde®d ajdgsiglssS Mdydedisy JWJ¢BdEYgeOHBIsij dzagd IS,
~ndfslsjL OO, dqyitsBizls ®c Odzdsfigle j 2 Mlsoadj HBiHE Jjtokz¥ L
ZO dzdotslsts IWRISE J ZOOBKOsIs j HdO fMistcl@KEZO W dssimy tsas d o
By rnOdzed L] &8 ftod ddzH zyd tc QazgdroskzekMullet a4 IRAOF Metotsls ¢ A m
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Miguel, Gajate et al. 2008; Gills and Dennis 2009) O BIs Httkze O MOdO |
CkteC dzd dz Is d3ts 3INK (E@nadddzh §PB8Gajére An etal. 2003) ¢ dzls © G s
dzdiif uj dz j W j Sl todErufbdnespAd,Madntg O digOBd® H O9 0-2685td § dzj
O 9o tfted HJ dzj dzd CRPUREL2G2IS tsColgBdd dgO Ydieds © BB-OUYd J
stsC Md yudd MmyaPMEE § izhl tzg toc d fls d UREMI-8EPHatc W igzislz \§ @] Is €
Is 4 , CseOts jtokzWtsL ddd s jd St disty deyly ebis] tiffpe o slds] 14
ICs0).

sE®RBddZOYydWIsOASOzjcC fz gy tgj tBls Odzts Odzls O ¢ ©OBAM iRls d Y dzO
UjdHjdzydwy L O fteswe O dzO0 Odzls Oc¢ sSRRYIL822E s 5§ O 40 B dzs
As;03jo MteOo dzd Is j dzdets o d ) =eCdoh SCCHEER G gAs te®Waf W o -Q f fisd dzj
sduj dz ydisslssmdud d Y-266.9 bls @) wdzdityls Cuizptslisf o L Od
B YHE SkteCbd3dd2O d HJOttmj dzsedw ItedtsSmMdH BJd
ClkteC & d3d dzO, BdHJ2C¢d OdzsRARR @ H Gegzz Is theGfdfadzir iR B tstc
Y d tc Odzte sty ¥ de® dzj(Mgkherjee, Royetal. 2007) o j dz Istso O Cdgts C Iz d3d dz
Gl &z HO NI BIALCO HO o) Lftcjtifwismlsoa® ddzHzydtcOdzj
As,03 (Hossain, Akhand et al. 2000)

[Yj HO M BB, Yj CObt Mt jdets f jtefmtf j €L
syjtels@B@ dzff 80dzj sts dzO@ jtekzWtsLddz ddzd Skt Ezddd f
BtstclsjLtsddB. [ty HO Mmj BYo0¢ea O, vyj HoHsBd] ¢
Hi dzy dlsj dzdztsilsls© dzO tej BdMddisy d "j fddxOl ujf
dzdi dLcdzjyHO adzQdsigiyvdattimiigils Cdz@Q Ondzz yOdisy dz2O0 &idJ d
o OdzjErutlzénes Isj 6O jolsdudedlsj Mmn jAdgthn Oeaie daadis@dz) s
BtstalssiBde Mi s dLedzjyHO yjdzjmi sBtcOL des, -0 Isj O
ssted ) BBtelsjL sd3dB, 9 J Wi ¢ iNPo dasiklsO L € dz§ dzdndedsy dgdd
(Rajkumar and Palumbo 2007)

3. 1 0OLtcOBiBWD@UEzy | def. D] Ho Oelz] dz
di3ssH § 2 Mise d 4 ss d3d Y HEZ d3dJ dzts d3dzq

RLOJMIsdes J, yd iPaQSRe{dyOfisls dgfifisic ¢ dgdlinSds- dzd o 5
stslsqyded " B sE sgdets | Mol toL Odes M dzdf OO o Isj L
% OC T 1(Mayo, Wangetal. 1999) [ s Hisk¢ O MswOdO, L O d&dj dsdkd
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sid® odmMsC O MisjifJjd dzO Jj(Mifgifdes Mjidiadesdz@l. 2084) @ f tetsls
hdsd dLMdzj Ho Oded™ § 5C OL o QO L fozeck OffstOV Sy ¥ iy tiz © edlztf i cdafs,
Isj sB d&zOMisdzedlsj CdzjlsCd s BBz Gdad s dadOs gasig@ .to j Intd
HWh O jJCMY sL dy GAOSEEDL ¢ dfjdzspizd@ls dzOf | dzdtd-2 dz@ o tyd@® j dz
zBcl-2f sdztsy dIsj dzded Isj B j dztsdzded S dzj IsCd. [fo jdz Istse
2O B j dztsdisdzd sy CdzjlsCd fp tMmlsj B dzOMIs delOjs-cdgis s d c
&v i3ts € s dBflApfjls aftsdH Gdeck OL © Ols, yj J dzOWzytyj-dzad L d3ts
tcOdzj dZO HOOIO LI O CdzjlsCd o Md&3jMj dzO s zdzOyd
&zO0 MmBg2kz soLd ol LBty desfls BJhJ dL § sdzliipvbdadzdO Gls
BsH jidgd tslso jIsdats L O O L fiydzg s olzlzdels | dz@ dzd  dzo O-L d o dzd Is
ksddedIsj Cdzjls€d.

4l LHOHjdadWIls dBsHjdz LO dLMmdzjHeo Odzgj dzO@O OHAR jL W
MoJYHO HB HtejHOOtedIsj dzdzts ts5ls GSAPSL,H @ZJO o dz@zj d3t€ dztsiyn d
G5 dzO 3d§ dztsd3dzd § cajtdyiCogfi , L G5 Issdi® jOg] dz jdrers deig) dydimld ¢ 6
Cdzj IsSd d BYfted HJ dzv dzj ddBrl-2tels dgtify sl jddzdgts Istdds  di¥ddo Stsfy fdiz
JLftsdzL o02¢d MIsOdzH Otelsdz0 ftetsyj HEZO L Gs ldiadzisiB dzts
ftol HMisOo j dz o W1 2] t6lf af¥ty) d2ED dgEQOAED J ,dztsdzied dzj J
CdzjIs€d HO BI HOI ®BOLS JqteOdzd 5 dgw COCT o dzOyddz (
9 Ikwnh dO ybkyH c¢jdg), M Ctsjlts Mj dLBYWG9 O ol dzh «
Isd, Ywodzyjdd fttd Jf6Sa @ ®Hz slszOIs tgfls jj dz@L Madzj H e
Cdzj Isi ydacRPMg225f] GldzdyuOs@v d @ddzdlsjls LO OHR L
SAOS2,fydzj H o G2 dslls266.6 d dzdzs L ©OL j dzO O M dzts dzdzts iy ls
C  IRPMI82268 d Bse d&zO HO Mj B WY indath ] i) (EBE®E@xler yj s
2001)S s jIsts tsls Metsw MistcOdzO® MJj Mol toL b7@ fiplstff ez dzef J &
tcOdzj dzO OHR j L (TONSNR00Y) d3 wunsd st sdzz yj dzed ¢ Ois O dzazq ,
fsodh Qo 0Odzgj Ists dzgO MjStej ydwilsoO dzO tsflsj st sdzlsd dz dz.
2O R dzsdRdedls P Odzg gL dw Ci &3 tsflsj sB dzOMisdlsy .

ltejL ftshmdjHddlsj ¢ tsHJ dedizj sz hdgOf fots s § ¢ dzOds tord dE@ gt

i ydzgts S Iz dflcaifo f @iz joo®Qslsv h d fj Bt OCkstEd, ML
BdEsctcOo (Navee g008) w1 L HOH jdzdWIls dzO 1sOL d B®RL WO tcod
90dzgj dO ddzo OL dodedlsj Mows2Mmlsea © dzO® i3dj dztsdzdzd Is j
Cdzj Y HOdz] dzO MW SBEASQaido s €z s ¢ ffH s B @astedp O C ds tstis], O
6O dplrsdBl jSdzjlsSd LO GftjH,jdjds stjdkji, dLEGls
My jtesgHd JizdsidnisssdBdydss Byse jlswe OBR2 dzO 1 to,
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) sHtdH 5 sSflsdRdL qieOd foksSsd L O Glddj>HOd]

2.1.6. ldOj P, sz yj dzd 1§ e 1 @ sak® sreY S daBd |
dzd S dei2Be[dize OL Ol MW jesdH s

4 jrOodedLi &5 dzO Hj2Mlsadj dz® L f

RLO jMdes j, Ui O ddWsmMWtsnitsdzdd Is §jtdWtsL ddz
¢ dMM.1S (Hideshima, Catley et al. 2006; Huston, Leleuetal. 2008) ~tsHO &O {9
sj dLmdzjHe Odedw BjNj EMlsOdetse jdets, yJ dL fsdzL 9 Od
OcdteOls s tOLddyd dz dzOyddz fmdzj H bLeEbgtcdd HOW
tod di3d cU-Z6Gdf] dzOMiIsi f o Ols dL d3j dzj dedv o (RBsteW sdzZsc dW s
f t@PM2fj dzOB dz¥ HO9 Ols € Oted s d ¢ REMI-8R261d T dEdfds@:s | ¢ i d
fdCdesL 0. 1 c®RE2dzPlk] 8Pl MicOo dzd Is j-dizdztsy @ filpie,L BE 6 [
i nOOCIsjtedzs L O OfsflssL OO. ujf gz Qizded Mted ¢ 1
ssydapls sd3j sted ydetslsts dL fipdzj Ho Odzj , 1§ t5C GGl @OF L dzOL
ydwiso { tc@PMR,dzsls Taf Ugeoffthd j dz stse © dzj B j8 Q1L HzOB dz¥
o OdzjA fis0 dzB d y OB v Bdsd3jr delsd-j A scmWimiej L O d2O0 11§,
¢ dzj WQEBJ dzBPMI-8226 Istej Is Brid@®ide] fBtcOL o Odzj dg@0ls0OC 0o
Md BECOLO ol LBsydts MdzjH ddzC EBdtcOdzgy dZOSMHECO t
ftcj Ho Otcd Is fp Grdztf T tc [ teitf WSKVfF #E-37). uvtso O fCOL-90, Yd
kO o a6l RRAMI8226H 0O dzj d&OMisi {90 thdetdlzs dj sL 5d
Hj2MiseEdufpsindgO i dL ol dgwHtcjdz ftesdL atsH, dzOf-tcd d3j to
stslsdyded ¢ tetslsj d dafts fgflsizddz@ ode RO Isypls sC ddetso d  t6d yJ -
10 cC0OLOIsjdzdzgd MO ftej SCdlsjy HOdzdzd L O OCIldo dteO
CPOPM2ftsH Hj22Mlsod] d2O JjwkWsLddd M OCIsdedtOls
Of sf ssL OlsO. [ tekWtsL dda Is dzgjU-266EHtzylste Of O Hstff sds@ dOC
BjnOddL] &3 d20 ydktsksShdyddy j%¥jSl ftd kjLd S
kdets EyOmlse Ok d ftod toj OdzdL d tc Gudpsmeh tedg® y f lsttg st &f
RPMI-8226 | i f wQPM® d RPMI-8226q 30 Is ) o tisHodd@s j wilpisii ks ts & s &3
mMdydedw jWjiCl dO jtekW L ddzOErufosihg dzdSddOdisizo Is fote jS Hsdflzye
Of sf Btsd O ¢ BAMEE226,i L dzOyd s JdgdztS Of s lists OFMPY) SH
Bded dzOB dz¢ Hj dzdw MO dzOf tcOo j dzd (Hidesliinsa, Gattegzest 'alj dzd |
2007) | ydlduOdslsts dLfdjHo Odzj @aeadls] j &6 dkls @
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et sLdd0 Mtej "z [1 dzj BsyJ wde Oz ldss WdrQizdhy lfte jufry it
d LOHj2Miseo Odzj O Of s skisqg Qdzd Is J L &j MG dapd- B Hn
9 Ols tsMmMtse j dz 9 d H&z&E dpjdsd tydgeldd Inid3) Gtedyj s d, SHEHM BB M y
LO dzj SteBL OO d L O Of sif IstsLPlsiPls edd jodgsOffigiopatd @zig tc § f
-~ d B d I§Nmtawhnn, Wischhusen et al. 200M)tc j H dztsy j dzd MO H 9 jls jOdrfs j to da(
LO BB nOdzdL &3O, 5 C82Ists ot ddzHtdzoyQ@fidadD Isdp r@Qw A tdscs@
o tcOls toj §gdC0mRGidLls jdzO dzd yd 4 Ists dzO (GjatealsdoMpléndzh v  dzd ¢
2001; Oberle, Massing et al. 2005; Gajate and Mollinedo 20074 f sStcj H 9 IsstcOIs ©
Of sflssL OO, HtwijHdLadCoaOdO tslIs ¢aAam, HtslsdyoO dzj
ol dzh dzdw Of ts{f(Besdodsek Mallef et &. 2003) [ Mdzso dlkl Ot BH
Ctej O O @ shdzgf s8zPL © MO M s dshislsO dz20 jtolzy:
Of sflssL © o dzd dBtrkaicfejdzdd MUsdr jdBs&HDO i FRAIL, S ©OCIss
dzd L dzOydlsj dzdztsls s 0OF€ 8 ood tcCildgdds SHIO f @ fiptff ®]OO® d- H 5 di3d
dzj G Olsdo dz® YaAdy Ofor@yi i BB Y sdzso d HOdzdzd tsBOYJ (15
Mo tel R J C MY Bg-Mdfjw Istdts jJdz0f OL 9 © dzd dgKWEBAdREG M IOdzds | ISdzj 1O9C
Hj2Mlse dj (Odede, Massing et al. 2006) yJj J dzj 5B n 5 HaEN5, dz0 dzd yc
LO HO disyd déAm HO (dzH iy tc O(SajaiefamiiMsitedo@00g) d3d J dzts
vjLd ftedeodHdets fteslsdotstej yoh d fMmd dzdUafizddpHD e
dzd ydzd sy S dzjlsi yded dzddzdd 5 tsilsdatsh j dedsCDO%zO0 fmd e
dzOff to. CSKEWGBANPIs jsils | Sukafi ~dsd ffo,lss@d Isdf Mis@jH ¢ d
dzGscaffidid i O ¢Ssaffii,dFulda et al. 1998; Oberle, Massing et al. 2005)1 tc d
CdzjIsCdlsjy wls §i tcad Isd8f, SCCaigdisys Milpjo tstis as ttc@adifld oddD Of t
FagCD95,j HtsMIsOli ydaets Lj@& jQCslasdcodzf{tds@ dzj¢ Odpd OL d. s dzj Is!
My ~OOCIjtedL qteOIls M dedMEO Misjtfjdz8 dz® Py BzOE
sO fted Ikwan | Mdddzds LOCsdmMddBO ls d&@irOddLi &3 M
fmiejHdd Uj Msoslsts dzO  Bidsc deldf tdsatstsdgHuiatzdls jf tedts Iskg figf cHilz
odtcOdzj s -0 (OfrrQy @&dlsj sl d&OM tcj REMEB2RGsd L O
fs¢0OLo0Ol, Ui ¥ wdDflicijHd MG dzjoLBY oA NC OBDY s PY j dz
odtcOdzj O IsOLd SOMfOLO d osdhHectl |[Bj-aaufo d dzO Od
Mcl-1, ol LftejtfwilslsoOhd WkdSydoddtcOdzj ss dzO c e
sy dlsj dzdz©O BB OIS dZO otci L CO, MO o KE&EL GsdzOIs- Pt
CAzOmMdW dydids@flsf .C @l d ~rdilsjL O Mmil ffusidircy jfdad IsHjts fH
dzd LO Cdzj siORPMRIsP L dzd edi?f sCd d dB3OIs o dzj Btej  d di3ts
Bel-Xe, Is.j. EMdde O dwils &j - OdedLi d3 dije]sid slsisw g o d
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Md tolkeol YHOO O GIs dzOB Mz HO9 OdzsIsts 9o Isdyd Cdzj Is
Oststcdzd ¢ OMY OL d Ernfdgjner Istcj IsdteOdzj M

[ desy j Mlsots dL Mdzj H BOAZGH-X_ i HA-OfL to oHsQ 0 Qg  dzj-¢ OteMmlis o
L d mis j dzls dzts M(Bong] Iis dt alf 2002; Kline, Rajkumar et al. 2007; Trudel, Li et al

2007) 1 so dh j dzOlIs O Bal-Ztfipfladnjdiifaforw dej L d Mils j dzls detsls €1 o3
BEOL sdz, JIstsftsL dH, Hts¢(TusXerteadhyebdEeigmans Koarlg gt al.ts d3d B
1999; Mitsiades, Mitsiades et al. 200ZMaretakis, Pokrovskaja et al. 2002) © MmY§ telj = § € M
mMdw IsBel-XzBIls MistcOdzO0 dzO0 i3 J dzsBded sy CdziIsCd -3 ff to
ez dyddz d (TdgRembie@baO™R98)] Htsf i dzdzj dzdj, (@S Bdzj

fteimMdwy Htd 60 bizdistedzd ¢ Bri-Xsidqdzd | dzdzdizdff § OEz@OC todse
hOlsO tjL dMmis] dzls dzts fifAsmuridsonz Mygi$ stRIMAO@)s@Mydfls §j t©J L £ dzls ©
fsCOLoOI, Uj §tHOIsddatsflsdy ®) dgzdls tdaf sz d 3§ J dss @Y
tc O dzErutpding] B tOlsdets f ot 5tcy PE-KAMEQA. dAAJdoasfio QO o
9 O Bl dMcl-loU-266Bd~ 0O dBsedzd HO M sBWYWMdpyYk OOl
IL-6 (JernbergWiklund, Pettersson et al. 1992; Puthier, Derenne et al. 1999 Ldatsj fiyls  yd

IL-6 OCIsdo dtc©® M dAOTEdzg v ¢ dz)BEBPSTATItsIs Mo sw  fls to O dal
Mol Lo © M  totsd3tsisBeled § Ycl-Uz0 fme jCdadildsits f@&Bo dh 0o O | €
sj Odesd Of sfIstslsdyded fHttslsjdded d ¢ tcd F&BEADOSeJ L d Mls
(Puthier, Bataille et al. 1999; Kawamura, Kizaki et al. 2000)

{l Itedlsj dLfMdzjHo Odzd ¢ dQPMH21ggzPc dztf @z &) OO dzigl©y
Bel-2Mdzj H ol L HEjufdbdms o d jsddiz yOeo O Mmj WitcOc dizkibas = s dzj
wWo O dz20 ftsHtsB]jdz ftetslsj dqdzse WitOedzd dzls jJ Y dmOdzO
dzdd ftH eodzdwded] dzO t©WOL dzd ydzd o jBel-Rfhels@4tsfls ij HI
O¢ sz ¢ OIFheng,&irsch et al. 1997; Wan, Wang et al. 2006)u ls O dzts 0 4 dzts
Ld WtkOcedij dzls Htsf ) dzdzdIsj dzdzs OCIsdoadtcO® J W GIlststedzd Is
G 3y dzBcl-2siilsy § HO B W Mdzd dAGE dfstsHCIsQIE® I9SIMER (siz@tlz € dzj Is
OfsflssLO©. 1ted IbjrLd Cdzils¢d MmMj d&OB&:HNEMA-D d L dz
fMdzj H Istc jBrtpsn®rzy o MMisdzs j, yd btsrd f tetusQdiaz this h t
comfoLd d HO Mmj §todzzyd W RGdEEgOasl, fpdaf ¢ 8O S Is &
2004) wdzj H Istecj Isd RRMERR26MREO | Sz SC ddz dzj B W R @d dzO0B dz¥ |
LOMwGeOhd OdzsdOf s Istsisdydedisy fHtetslsjdded, HEtsSj Ists f
ydtcOdzgy d20 OfsflssL O ftod Isjrd SCdzj sYd .f tost3g ctaff ¢ 1
Bcl-2, Bel-X  dMcl-1f ted dzdIsts j HdzO sl 4 d3d J dDBMs20) dzf eizj Isi
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Is tc j Is d tP@itlzging(fijideshima Catleyetal. 2007)s s © tOL di3d dz0o Odzj o j tofs
Yqd &0 ftoddztsy J daslsBtcBS WS tchd&] tcdzO o1 L HJj2MiIsod]

lted dzOM dlsg dL fMdzj Ho Odzdfvts HB jH'}j2 frishids{GRdetsoslidalpts, ¢ o u J
RPMI-8226J f so dh O9 Odzddfddefifwisdc L @REzO0Is © W StcHP3B idzO ff tots
ftodL dzOC Lta@D dij Is dielz didfo Is s W @ d fialgcdiaf{vic Ofidg ts YlgOMm . O 8 IssW O G d
detseo jdzs d Hted GCdzjlsi yded dzddedd sIs BPerdesneEuss j dz § (
Kim etal. 2009) p o ss¥ O dwWwls©O J d&BjrnOdzdL] 3 L O t©OL GO HO
Eyeffj ssL kO dgdlsj, Cts2lsts | s etdvd@ts L dzOyJ dzd J
B3d sMisOLO. 1 LOsadMmMddisMmls Bls teBMisswisj dzhiso OlIsO, C
dzf dz20 CdzjlsSdlsjy ddzd HO otsHd HB Cdzjlsi ydzO Mmd3 tocl
Csdzd yd Mlso O oz, dzsEHzsIstk dz OC sdes 3] tedets o sHd HEBS 9o
zOci dzOIsd fteslsj ddzd d ts(Hdaw@dBenawdedetsal PG dedzw fs O ing
Yd MbdBddtcOdz] sts dz0 OoalstsW OcdwIs O fiagH tff tods@q @ did C
d 4 Bl 90)3dets L dzOyjdedy L O sy dzwo Oded sts dzO [ 1 .
fsodh 00O fHtslsdo sd3dj dzsdzdzOIs © (GlGalsyy Betsmilipls et @O dzv €
2009; Palacios, MartiPerez et al. 2010) st€isdzls j SMis jJ ol L 3y des | tok
Mls dodefazj Q@BOstsW Oc dVW Is O, HO ftddy 0o 0O MmMtseMmisoe j dzOIs O
detsmils d Cod@BddzedtcOdzj sts BBz M ddern dBdlstted se&z@dIstsL d
oy Bslsd. 14 4 dL Gdzt yJ dzeOtizg By dz A3 eiztizts ¥ BOJ o318 @xd +
ded v Is6 Wtds)] dzj Of sflsslsduj dz d3j ~ Odzd L o5, yYtefnduys s?2ilsts
dzdw fmd 4 W J SRPMEBR2GJ U:266) Is €

[ HO Mmj BB, Yj JWtsLdd s J Mfsmtse j (
dz0 Mmd3 s d SdVILEsd d3d J dzsdzded € dzj Isi ydzd dzddzdd ©OC s
O ftod TR Istslsd ydzad .

l sdzzyj dedIsy B dlsded HOdzdzed s8¢ 0OL90OIs, yj -kl iz
dzdlsj CdzjlsSd. 1ted jHAdOCosd { tod dztsy jOAF2 fif jts delgQ edzls tc C
dztH Oo @f dflsg] dzL Jo dzs OCIsdo dteOdzi dzO Of ts RAMEER26y dzd Is J
tJLEzdzlsOIsdls] ded ftslseoi toy HO9 Ols ((Bharts Ponaned&. H O dzdz
2003; Park, Ayyappan et al. 2008)

[ Odgdzd L Qdzf ctddOd @ s IssL © BY R O f sdzzyy-286d d mdzj
OPM-2MAs;,03.1 J L EdzlsOIsdIlsjy dzd f slsoi tcy HO9 Ols OHBOL dzo C
dzd ydzd oi3q j dztsdzded € dzj Isi yuaH6 JREMEE2E6 (HaygdhiyHidéshifas d Is ts
etal. 2002;Liu, Hilsenbecket al. 2003;Bajenova Tanget al. 2004;Kajiguchi, Yamamotoet
al. 2006)
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1 O dis@Qdzdzd f tsC OL 9 Ols, U4 34 deVO.ded da Is d3df jedrts dfdzc d !
OPM-2 d RPMI-8226 { j L EdzlsOIsdIsy ftslseol o HOEOBdzdf H&dzdzdize
J WJ ClsdMelphalde® | tcn 2 d3d § dzts d3dz0O Is DN (@gnteezBaude® Olised dzd W
etal. 2005)

l OS¢ dlsy dO Htkzects dzOf tcOo dzj dzd j B J20] | tt thtf Lf tp o dist
o dzd W dzd | pdg®diEDs § MBH O o) R MO de@rdzaed 1 Isdh-O0. RL O
Ctsd d3dJ dztsdgded S dzj Is) yded dzddzdd My ~OOCIsjtedL dtec
Ml slse jIsdzs OFC Is d sA&wde'O o @S iz izPis ©Odzj ¢ 5C-O0L 9 O &
Cdo O MmO OBM2ZZMHII4G, His € O s J-266¢((RPMI-8226dzf MJj EkMlsOdztseo W o
MsCd dgofAkiSedz3) (Hideshima Catleyetal. 2006) & i M tslsts d L fdzj-H & Odzj
ffstedte©, ud §Jtd¥itLdd d&f@dwiphAk dsdiSsQ dn PE it tgo
dzt HOo Odz d f tod CORWECINAGE[HEdeshidzg[GlatEyftal. 2007)1 Oh d Is §
HOdzdzd BBOVY) §COL 90O, dagdideds Gsdejdlds jy defofidfridde]CEep (O da
fisd §dd dzO W tsMmAkidlgd d2dOdCf@afds@ fdzj H daj v Mi f§ SHts,
dzj H 59 CRPMIBA2ZBJ OPM-2.[ teW sL ddzl Is g HIL O dC g@®ktH J W sMW
o C dzQRVR2cfizts dzRPMIF8226d dzd-266.f e j dz Is@&PMAB {f g dzO©B dzt H O
o0dzs d tOL BT BOEZPL HOOdz] dif ¢ Wtd@aDd3 dyldkiRnh sEts dzts
Ctsibts @3ty HO M sBlydyaaftc Mdzdilg j2 MAsG fiftfj BGusd .dzOv IPIE O o
d3d dzls d tc O ik} isfisC HAOW 0 © (RipkisdhilsHRjita@tsa@2000) [ df MO © dzO L
Isj dzdzts H j W s MW sAKidodz oS taieRE-BRPE U-266 SH YJ tclsOo O o Oy datsTr
Odzls j tdzOIsd o dzd Isj d3ts dzj qCulldzalad Dedpis 2Q0@ed dzO0 ¢ A m

RL 9 j Mmisd@erifogined dgj z ydtcO® W W sted dzdtcOdzj dJNKfgi slso j Is
d&3d J dzts d3dzd MM IR §f BRFMif8226 (Hideshima Catleyetal. 2006) 4 dzw g 9, uJ OCIs(d
o Odz) IWKjdz@sIs C dzs ytsots L dzOyd dzdd L O MY smtse datsmlis s
stsL ©. 1tjHMIsOo jdedlsy o dzOMIstswh OISO HJMBruslsOydw
fosinedzOMmisi §f 8 © W s WINKCH tdaf tc © @FMS-82ABd OPM-2, dzts dzj d 1t
U- 2§6Y.j Clsi RPMESR2G] MdzOB dolf 4o & 5 j (3iids SOPMR EC-AE s 1 to
dzj dz d IsteOj dz. v M PRMjNH dztsizOf dis 510G Of WiddR, Idalstc @3 H e
Cd Isso O OBMmMtsdzt Isdetslsts dzdots dzO W s sStcd dzef®OO dzOIs ©
yqvw B MY shtse desMisls © dz0 JNKp W tisLscHdp@izdad @ j Olédishef edafsteiolz
dzd dzddzdd d LOHj2MloaOdzjIsts dzO Of s5¢ Istsisdgupiizsd ¢ dz,
By HEZ OFCIsd aNKeOdgjddss Isdis® i ydedw J Wi Sl dzO OdzC d dzW
ted MmisdeOls HisYded s | d PPiddined OR © if dzd W dzd 3d-J dzts d3dzd
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dzd dzdHiggstiima, Catley et al. 2000ONK-L O d Md BO Of sf IssL O | dzOB d
stcj sdtcOdzi dzO0O dzd REMT d2D nts dlhmthdiielsSole et al. 2008)
vtcOQodzdIsj dzdzs dL Mdzj Ho Odzj Y t5COLOO, YJU-FGo j Yd st
OPM-2JRPMI-8226,l1j R OtOSCIjtedL qteOls ] adMsCO fMmisjf jdz
OCIsde Oydvw HERK (HiddstadaCatley@tal. 2006)¢ | h slsts L fdzj-H 8 Odzj
stedtc®, ud HitwdWsLddd s ftseod" KBEKQ EBkos CdsdQ) dei=azdiédts fi
Cdzj MMdS. e BWIsO Mmj, yYyd 5 btsLd dOydd jtokzW-tsL dd Is
o tsdzd j Gzsj3tlz) CIsd o desfyls. ERKE Lz dds tc@dizPIls 82002 A m o j oW
Wduydes weodzjdedy dted [ 1, LOhNBsIsts & tBhdqw Mdzzyo?2
ERK (van Blitterswijk and Verheij 2008;Gills and Dennis2009)1 OMlsdj H Odzdzed  ts€ OL
Yd JtezWsLrddd s dzgj sCOL9 0O tsylsd dafMEK/ERKe9 dzd W dzd
Cdzj WREF( dzOB dzs HOO O Mj MdzOBB ftsodh Oo OdgMEKEZO dzd o ¢
dzs Istso O dzj o ts HERK dH tsdzdfLid' tsjdfy sy p@PRSK)j. W | ORMVER 6
RPMI-8226B j h j] EMIsOdztse j dzgts L dzOyd Is j dzdztsc-REAIMEBKIERK tc Odzj ¢
sls MtcOo dzd Is j dzdzts dzHrfdside | SOz jtedglsitc Ayid diclREfW Sfipdf idzd tc O
CtsyIsts f sdaffin spLCalsjjfoldatss L ©OC T Mdzj dzedj My OC-IsdoedteO
ted ¢ Qls@.-ofdiNtsC d € tsdzyj daldviy O e &ff dz¢ eO v tcg Bj O dzO o1 L H §
Clils Mj B O 9 { tctslsd sOBN BHitists flz0Mm jf tsdp@se: d2¥, H Q@ 8005
HOdzJMEKZO o jtesWisdets fftsH Hj2flsad] dz2O OCIsdoedtcOdzd s,
1 sdzzyj dzgdIlsj HOdzdzed f s5GO©Oa OO, to@) dzff tqHzh s 10 dzdfiv Iszd j
dzd v JAK/IETATY tod teOL dzd ydzd sy 3d J dzts dzdaBfM-Xdelgj Isf) 4y dztfO Bdzd
dz¢ H Q9 Ols {dedfsodiy ISEFTAE®  fURE6dzd o S Isp=STAE®DM dzOB 5 Mj  5dz
¥y 0o O, RPMI-§286dn § sodh O O, des MOd§s] {fStaxfdzyry taigsetaizfysio
Erufosinefy  50¢ M d 3z 4. 1§ din el o) dzd § ,  § MM.1Bdzj 2 @datt M ¢ d
sOdetso j dzd 1 tots d3] SBT3 fg dzjdad o Iists jHlerfa@EidesHima Catleyet

al. 2006) ] dzOkzydzOls Ptc@d tzg Mo Ols HSPAZEA tc d Otc jo@diaf L OO dz]
dwidSCldlsj,dasO fosa M tod dzyd § AT R BEBlS o dbl§ s lsOC d Y J dz
Mtcj P tOL dzdyded o dHBo j NElsEts\Walkeretal. @@l8;Ghd Kol dzdzts [ |
etal. 2009;Lin, Deangelisetal. 2010)

fdfdHdedlsj tcOWlswpdfysitnpd BOGEC tBisdz0ls 0 i3 B © 6B 20O ,dzO0C
ntsdzj Misjtesdz d. M gdrEpEddaf 6ty d dOBJteON d Mmj -9 IsjLd
ZzO ol L @3y desfls L O(Vdneamsdtviayda@998)d W Iisdj J s Odzd Iss d f
Sts dzO0 dzdfdHdzdlsj] tOWIlstsoj dBsyJ HO HBOjJHF HES Cft
ddzd d HO ftsedzdwj dzO W KGakatg dnd qllinedsY)s J v i3V tf B J d
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Yy @B BBOdzdzd sy dzdfdHdzed wWOWItseaj dBsSEOl HO Mz
tcJ Hjdzj dzd OHOf Iststeded ftetslsj Jddzd, dzj sBFRa¥CDIpGEd L O
Ud OcGtej cOYdwisO dzO dzd f d H dzf B ] tc o O bt dztf & Piddg Is Bz 2O W3l
FagCD95 (Gajateand Mollinedo 2001) 1 O ffIsH Odzdzd § s8¢ OL 9 Ols, Y4 Mmdz
ErufosinedzOfmisi § o O fpdzt]f f @ dzg Is lzOtc OV Istso j OBRM2, @gd fdsts dzdzd
BOdzC © flsj § BPRAI-82P6. 1ftdeddd » O9 Odzj Ists dzO ¢ sdzeByj dlso tsls
FagCD959 dzdf dH dzdIsj tcOOMMRej odzG& tCdsftckIgsizdfisy J W J S Is
JHJdWsLddzO d §jted¥WtsL ddzO o tcMMA44¢8Y doizsidzidadds O BC iz
swoOdzj dzO ddfdHdzdlIlsi tOW Ists¢GpjatenandnMofiirpde BJOdzOIs d Is j
Gajate, GonzaleZamacho et al. 2@) Mollinedo, de la Iglesi¥/icente et al. 2010) 1 OB dz¥
HOORd3j d Y tsdady § dzbkt dnl dzd fodi HOdiflg | CHBODMERp | ¢ HzDIs 15
M tOLEdg yo©oddzdlIls] BRMI-8R28 CAlzjifis¢hds s kB dzd € Iz ¢
Cdzj Bkdtf ted S tdlsts Jjdajj dietg Hd{dziols| C o O f Bksal3jtfidiH o dzd ¢
dzd Is j tc Dlietis-Migugl, Gajateetal. 2008) s j L d tOL d&zdydw ¢ 0L 9 Ols
LdO] LO ftetsdzj dedzdodlsj, odzdwjhd o tchilz o9 O &IBBH §
COCIsts d L O L dgQdiig iad s B dad I jousd o3 d3B e Odzdzd Mls ek
dzd, Yy © LOadMmddtsMmls tls IsdfO dO CdzjlsSCdlj tcOL t
HB9 JH] ddzd HB OCIsd e dtcO dZgsCDIs(Hachber, t¥indifela@bvis d o d tc O«
etal. 2006) 1 tod SCEHLIEICH O dlsdzjdisl Yy j dz € Otcy d dstts’) dzCc Czcke Iz
fdHdzd lsj twOW bmalf dzihediiigfuz] 1 d L o-dif 1o @o iyl Bisizu 1ef
tcOdzjFad2P5d B OL zo Odzj DIBEDS € jslslyyf dzg €I Hts OCIsdo dt
f 080 d dzOMIsi o O @@ionddz@thiaB il 20E3) q tckW tsL ddz 80O dzgj tcC
dzf d Hisldd tcOW Istso jOPKEE) Cdatgj IILid? ¢ GPad€DIB 4 @ fj @ LAXAS
sjiLd ted®idadr] MistckzCIlskzted, Iss2 BJd ®HBRGCaz HIOE dzdizj thelalfC
Misd dzO0 § &zOL d3j dzO s O -delf iR Bste APz, | tehd@RMRAd] O - tsdzi Mls
yd Misgidzi s sy j HO ddzm dBdtc O dzv ¢ BEFR@iIngHikds O dzdzd
Blystadetal. 2002) 1 tsdzd 3 O9 Odzj Ists dzO AktioH | dte M Qdacfigdldsty de@ W Is 5 ©
Mihts HO J Bl LdOyjddy LO ydbtslsstmdydtslsts HJ 2
WshiddzdtcOdzj ss d QktEgo dquoizicks Odz® { dddanggnddzOls O -
Liu2008) 1 tsdzd >y Oo Odzj Ists dz&kt oni dad thedy HOzIg Jls Stc @EOIs-ts0 |  d3ts
¥ d dz0 oL Od d3Erufgsiddls & dzji cAipBfddais ¥ dzd W H B 2 dz dzO € d°
ss oL Od i3t H j 2 Mis e dRerifdsipe(Kpridapaky Smgh@tRIR003)® tczcd Ob
ststcd ftojHY s5dZOGOIls, yYj o¢Am disERPsd v H@z- B H{deOdsy
tcOls Mots2MmMlse OISO iz, COlts SOCO Akt & tsd3jdaBectz® G IOE
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(Benekau, Pizonetal.2008) 1 J sBrsHd®s | odzdwdedjlsts dz0O ¢ A m
HO M dLmMdzjHe O d fted Htekzed d&dj dzsdgded € dzj Isi ydzd
1dLOadMmMddids Bls HI z6e OO dhisstedw dzO dJ dz¥ O dzO dzC
9l tenlz sMmdatso dedlsj Md ¢ dzO dzdgs{y jif dzts dd LOM didj H gj O dats.dzts] ta)jj
ZOMmistswh OIsO HdMjlsOydw H OBMAA,JdVCOECAD ds, g Hed L
WiemMWsted dzd e ©Odzy JINKQERK o Ft©OQAdsis 4O H J W s sted dzd tc O dz
dz@-Akt d p-MEK. [ f d Oded Is§ {f tdridggoets] din Qe OfetyCoerds oftpdzjod L 1HZ) 2
9 d jMelfphalantsls € s dz€ siIst5 OMizy . 2 4 C Is INKJ ERB ez Is S3tsdz@zts H O
sBvwMmded M ddzHzydteOdz sts dzO ¢ J (dmibandamIpxepadat aff & M
2000; Yoshida, Miki et al. 2®).t OL G tc Oy H AKtHMEK o JAOBW Isdzts Mj - HI dzy d
dzj Ho OfF BIsts OC Isd 9 (.15 @dzjtc Odz@E9-D fr) fifBa dd ST NHISR2G df |

BJhj dzOB dzt HO9 OdzBNK@UAY dfi o dstdeQ) dbgtplad@@z] v o O f 5C OL 9 C
IJNKo j tesW Isdzts dzj J tsisiztsiindz@u@iploidoH OL @ tcfjfitffotoe(§ 0 © O |
[1.

RLOJMIsdes Jj, yd SkEwCiddddd Is d BtstldNFe ®idH Is o
eslsts d IsOCO ol Lfftcjtfv Bifjdsh @ls dlintd CigidpGric Gofhalmf Is © dzC
al. 2003;Ma, Yanget al. 2003;Kamat Sethietal. 2007) skteCEkzddddz Is § sMisd e C
d&dBdtcOdzj dzO0 ¢ d B (BadtivDoratsats]. a9P3;Alggarwal Ichikawaet
al. 2006) O B tsteldjyic d3BaEfdEDdz dzO0 {(Netsdogi CrurslBddsad
2007) 1 0Oh dlsj dL Mmdzj Hjo Cfdmfd’ HYi €O o o) 6L Htg CRIATISdodd jls (L4dB
Y j dzdets ff sazff B &0 C s dAfFp jBifBe ¢ ddgER6S d HisSC O e Stcls
Bl Is ftsylsd dzj t.5@Quck @ disf@A ilso jsHidPI®e O fpgaPs tsdzd@ls §
ERK dzedL M jMissw i g ¢ DM2QdREMI-8226.1 tc PPM-2sfj dz Isse O
M dzOB dz¢ HO9 Ols dzj Akt GHe j & tsdedizst IH-ENK@B@soD g jtc OdAL)
dz&RKd ddzm dB dAlst@dizjj HAzB tcj IsdtcOdzj M S EZwClEzddddz MO daC
CdzijlsCd, COIts o MazEyovw Isj LigO dijtc tstdsE dadfieddDON Qirg Is ts 1y G
fd3l (@dki, Takadaetal. 2007) | Odzdzed L O Misd Bz dzdtcOdzi dzO Oalsts
Sls dzOf 4§ RRMI-R2BHIEZI df Isto] s tcOdzj dz0-26680 j Vs stz d3 ¢ diz] J
B d dzts dzOB dfdan @ 8 @ deARtdJungdgénumakkaraetal. 2009)d dE®Odzw 9 O dzj dzO
dzd o tsIsBsl-2 (BRarti, Donatoetal. 2003) Ctsjlsts fMi tslseo j IsMild dN@-Ode® dzOY
dg Is j dzj dz, Ojifig RSOIsdIsj ded dzj BirisZominosl Qdss zo degdfrediflgits
Bcl-2o CCzf)R66,C sjlsts i hts Mi slse jlsMisa ®© dz@ kB dzd $ Iz«
3q § dzts dzdzd € dzj @ideshinda Midziddisetfal. 2003; GomezBougie Wuilleme
Toumietal. 2007) 4 Htkzed HEZ&], ol ftoj € d yJj NFp BH ofj Gsdgts o J
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CeteClzRgddd s § sdzByl-0d OL dgtbg tizsts j dz®@sL d JWjCls dgO €k
Y d dz0 dadtistjidalizslsts 3z fr) o SITHIS Bisarti-DEGnatdetiah 2DB3) ot

ss fmi hs | IstcOdzMm¢ to d BchPdStedhprnBarje@lz2@0)s tste  dzO

1 sdzlz yj dzd Is jo j sBslsApdzCffiis € OL 9 Ols Ud SkteCbkdddd s &
As;0z9 ¢ dzDMVE2d, OB dz¥ H O9 Odetsilsts H 9 Iz ¢ to Chipas0 dif distizety tg fgks]dj
BOISO 9 Istej & dzj Isi Yy da8O; 8 t§ dzdzfs dzldzs O y qiztstedg@dagdzd - Olatsislaoms
LI &g 8 yYydbsslstsS mduydedlsid jHd] @tdsfiyj delis® d& kz dsCtadafdsSdE@f H .
tclzlf © OBgIO: g0 dzOB dzt HOO O d o Mdzz yoOWw , 9 GtdfclsR)islidzt=C disjtds
sdtcOdzed M SCEwCEzdRddd L O ftejHJdzj dets dadtc A0 d j H 9 (
fftej HO, dzj M) Hi 60N O Skt hd@Bddied) HBEOH ] IstHg O MdEs |
~dBdUiMEt oL OddsHj2Misead) d&idxHE Hdzj B, 9§62 Bis
stczHdets ftoj BddzOa O ftojL dBj 3B tcOdzOls O dzj vAdg@®I®n0O fj
yse jh¢d Cdzjlscd -9, ytedzd dz Odz0d0d ts@eeoud dfiias sy

o Of sted dzd, Ctdlkt Mo jd osHO (L Caoesyiprds 2004zd Y j to s
Shinkai, Sumietal. 2009) [Is Httkzc O MkttOdO J dLoJj Middss, yJ
tod dzd fJ O tcifAsoBzddeOt tc. d dzrNF® Buct©jdz] IsOskz telfOz i3d ez d dzd |
hj MishtOdzd ¥ O © | € MY toj )4 (#® Yadz@notd 6t oab PAOE& dLeid,
SukumariRamesh etal. 2010) 1 tcJ Hf sdZOG O2¢Cd, yYJ OC HWBOEZ Rdesk j
iWiSlk d 5 tlsdtsh-g dzdtf otHaD] OED B tshpidds o j sdas d L fiyd
sj daj kol cHdrO RditslsjLOO. ¢dzlsjtedzOlsdo dets tsB
Hiczed OF¢ 6SAitka, tSdnuzgfal. 2009) 1 Jj 4 L Sdz#g yjdzO d- 9 j tetsw
dZ s HO flsdmMe O WikzdeS pdjdils jH Qz® daftwe O fos tdafrdz  j € MY to,

5.0 dzdw dzdj dz0 tcOL dzdefded W OC Ists
fteslsdotddj zsdgded™ jWjiClk dzg® du f

RLOjMisdds-6EME mg™ o O ff @ datk® | tsP ks dgdzdls j € dzj sC g
d&zj C Otefls o j dzO (WljsiadpgMitgiadasatats BB4) s OC T o jW jCIl -Bjh j d
o Odlz sls dzOf §tod d3dJ dzts Bletf2s] RPMI-8226lq Isuidzedh Isdad{dgdsds dzO
Bzdzd O jWJiClk Mizpe thicq HPass dj KOk HO fj B W
hjfMlso o Oh OO Oo Is ts Slisaf=imzAs jfLtafs HCER jUKOV] . dzO

10 gjLEdsOlsd flLesSq@@@lslzd Wijdze jWjSls ol ok ykoh
©OL &z yded ls j g j dzts dzdzq ErSfatijelsli-6uf dafdzddrdddzddd yedilsds Is ts € fiy g
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2O jtokWtsL dd0 URFaOEM?2, ¢ &PIk%sd oi 8 oltstedw fmdzzyo?2
BJ des Mmddzdzs L tcOL j dz Odzls Oc¢ tsdizf 10 Qizz HAD] NiEf s Glsts
iWiCldedesfls) . uvbydets B tcOls dztRPMI;8226L1 odf) Isjo tef st iz dzfsch
My fsodh ©Oo O olL-6. tcd i divisdolsdpj O tadO i fF ¢ Odzls ORM=2dgd L o3l Is

Hi dzyd dzO ddzn dB e Odzj dzOdz0n §f HSOn SBIEGSHIESTISEOS BiGc BjHic Iz W =
v o O Mmj OCIsdo dB0%Uj-8,5 WK LcO@ig]RBRIeddzd tsdzd ) O Odzj Is
dzO0 ¢ MY tc Mérd o BrleX,. dz@ sdzd W 5 ydIlstsistsS id RPMBE8226Y j CIs
2" BO L OHBotsdzdIsj dzdzets tBW Mdzj ded j . [ g &¢iOL-HN 2 fiflds
o dJlL-6y JtkW sL ddad tzeztfo PDSBdfjs dz0 MMMEKERKIZzAZE S S (O lslés

o Ml hslsts ot i3y J kW tHibdidd 1©C dd o fff 100 BIRK/ARiZ®) dalizef v
Csjlts BdR O fyj fi L H Qdzdizdafts jj wiAfiasfn lSndsed Stz dad © ezfs  da
i tc s ApHKI) Takada et al. 2007) 1 o df¢ B Odzdzd Hlis6d)L oPisg dzdyvjo © fr
hdMmise jdats ydlstsls teipdmsde@iO® f J 406 d oW dsts ML$ dzts d3dzq
(Hideshima Catleyetal. 2006) s i 2 C Bt OYed sy Oolststed MO Htetso j dz
MOdkts M jHdO &EQ ddsdistapy ,C dtg U dgd ydzO© tls dL f sdzL 9 Od
HOdzd jtekW tsL d delzilsls dfipgt] e s f ¢ tcOL dzd yj dz dzOyd dz ts
IL-6.1 sStcOHd Istso O U fezHerdz® - a3gzd W-Gzaf]j sz daPd Isslsts€ M d
d Wi <Clsd o EBesfopleehdz® " & ORKFASICEdZE yj dzd s tojL EdzsOlsd Mo
8 HE ldsdzts f tsdzd O orQdes M BAOO jy-fiteddzass dL e OL j dz Odzls C
tsls Bdz® H O9 Odzd v  fizs d Elefsiets da o HOtc Z gtz WHitdzLdgfidzl Is -d &3O {f t
Msets ftoiH fJtcly daddSfQifHy yfldcddsizOls © dzj € Otefls o j dzO
liftejCdolzf 5L ddzl sIsE OB Pzt dgjsdz j W J € Isdzcp ) CCAs danyly dzl
BjL 5§ Ofdafsczd lés@ lsed YFiedQ ind@ dt & 2008)

1 Ohdlsj HOdzdzd ILbt S@@ado Ols 0 Y jetslsdo sz j dzs dzdzOIs © O
d3d d&s,0s, Melphaland Bendamustingf f tcd Istedlsj dLf§f tsdzL @ Oded d3d 4 d
dzd dL-64 sdzd ) O O Yy Is 5 IsBoRemuhihfias fts s @ts tzOdzd QPM&Z@ € dzj Is ¢
RPMI-8226,dzts dzj d s WRoEASY | Hedfls OldzPlsj dzd Mi tslso j Isfylse
dzd Mo JHJjdzedw LID-60idzfB tzd Jf SIS OSBRI J dztsdgdetslsts H j 2 My
(Efferth, Fabry etal. 2002) uw ff stcj H HicBdzf @ezislsgdtcO toj L d MisJ dzls
Ci &3 ¢ ktcRAFOBA dz, B 5t ls j(Hideshigha, Richardson et al. 2001; Hayashi,
Hideshima et al. 2002; Bharti, Donato etal. 2003)u s9o © Bd W®Bscdkzts HO MmMj 1
dzd tOL dzd ydzd € dzj Isi yded dzddzdd d/ d dzdBemsfincutided ¢ tcts|
HsMj e O dzj MOdzgd i H tf scdzd) j off HfPdzj H & Oded W .
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(M sy s@BEdgs EdMjdz WsMW¥WsteddzdtceOdz ¢ dzd C s tetsilsj d
tcOL dzd yded Ikdftsej CdzikSd d kyOfmkse O o ddetsy j Mise
COIsts OHmjLdWw, Odzedtsej dzj L O, O f(Ealdcks an@® Nilssoni L §f O dz,
2006) [ Mmdztso dzd ¥ Is OfN\ols SLy=ilgfitdasdg@zOIs © B3 S esMicj HO MO
[Misj s sdiislf@ dgw a0 Szt 2% tsls dgj S sdzOcG j detsoa dIs §

OPNfjj CtHdttO Bls jHddz ¢6jdzg, des oefmdzjuMmlsady dzO O
Czd S sLddzdtcOdzy d ftotslsjsddlsdydsts ttOL yjfoOd fj
ZO ftslsj ddzo fode @iy kd® kKiB® MEDdss j 8 Jj, yd ¢
mMizz yodlsy dz0 [ [ di3dj dzsdsdzed sy ¢ @INgRobbiar) Colds gt 6 Ols
al.2007)u §f stej H y ddsidfedjdzasas@dzy ¢ dARRAMI-8R2ABG Js Or @ad @A 18 j tod L «
fl dgdesets oadMmMtsC s dad o OPNAU-26GNHOBM-AT ®) fdaf dglS jsL - @z®h d Is j
LzdzsOlsd fCOLofo 8B OC kLB @&Odt te® f totsls REMEse 5 dzd
8226Mddzls j L dtcOIls d Mjt€dzg I JRFANmEI-266 tztk@GdzC €. 1 do tslsts
dt1s L O fOENgSs o -fdfthHets oOPMEZ) Xdlsts ftd Iswr dzj M
g Ctejudw dO© fteslsj ddzO. SADHI dsAO tetShjdfpiafids jj ¢Chuf jtdsj Chy
ZO@OPN IOPM2. vt O disyj HO M Oliddz§)k © G @ KB dizd fizd fac
HdW j to] daipdahangny Bespinyowong et al. 2006) 1 Odzdzd Isj dad f sC OL 9 O
dL fdzj Ho Odzd ¢ dzj sl yded dzddedd J ¢ MORNAM @ Otsls §f deij B W =
®wBdlsd, fodzyjdd ytkjL Ods]j tcdzORND gdzddf fifg fOdzO-2ffnjdisire , |
L 5.dz)@®MN-c( dzd f o O yj Kmpjl tWlOH Of {hEE)BZOdzj dz2 HY dz tS5Is ¢
OPN & BV Is © GRPMbJORNcd d3OIse fdev d30 tOL so sted d3tsfyls, tsB Iz
M st desls HO Misd Bz dzd tcOls (R MitgaRlpf2066O d d&3j IsOMmlis
1 e dzd € zo Odzd d L Mdzj OBNAliscldvd3 Izfdas{SelDL of Qdss dzdWdd -t Oy d W Is
dzd C di)i266(Ape, Hiuraetal. 2004) C @Clsa® i tcodyded Ckzdzskzted ts
fMdzz yOd Is j(Cadzss) Giinfhert et al. 2006) [ Mis j s sdalsddz Is Mo j dz Ists:
hd oBq j dzts d3dEERIMMAEjISS SHAj € ) @ digH iz Q) s dR dz@Calry, Guthex etO

al. 2006) 1 tod dzOh dlsj j S L He@[HIE, ddels ) I @ ER foliafizts 1 -ts Pz W
o tsH dzd dzO iB3d j dzts 3dzOPW-2,C @jcOLC Kgz@J zd 2@V d Mmj M s
mdw OkbEa d dzPN-b. J BJ N J EMlsOdetse j dzts o dzdwdedjy d&zO
OPNad dzgPNbeo i ter 2 ftotsdzd W j tc Oy d s dzdaPls O "OJS Isdf® daiiztrHsO dzC
ddzH ZydteOdzj dzO toj L d flsj dzls dzts fifsufosing o3-ffjdpdidsiatsis tf 4 fipddwy gedf
fted tsoadh jdzO j ¢ MioBNdEtwe @z0B ¥ sdgelgdR® HO Mj BW
dzesMis OBNWED) L Mo i toL 8 OGR4A4HNO toQ Cylsj dfchsOrstaofd 3K Akt d

Htcze d NdodzBadwptzkietal.@®2) v kzofMmlsodlsj dzdzsfilsls©® dzO € dzj Is
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As;O03q dzd 34 dzW OdzO@dz dzj BJMJ § 5o dz@ ks QYAg i HFHORNED J dzts
d dzgPNb. 1 tcd H SHORPN? dzgz RO d ¢ dzts sOPM[dz¢ dBjjls"Cid dzOB dz¥ H C
dets dzd sts Mmisd dzlz dzd e Odzj dz@eH i © 5 dzy ¥ Gz@AB g VvEfDYSE] dzlf Is s
ne COIbts Isso O o jtosWilsdats Mmj HY sdgdo Qlad dgeztfdig® dzts | €z C
fteslsjddz, C0OLoON ftodL dzOyd dzO ttOL GO HOdzj .

I Misj s SHzlsY @S - g g lzOL BCIstste L O d3d 4 dzts-dzdzd Is §
tc© i3qd ¢ tc G(Tders|Conthgrt et al. 2006) OB diIsi dzO dzOfBFW-JOISO fo
fMdzj Heo Odzts H Odzd 5o d 'ORPNIEAIES O QfdgxftdsHjlz Cdgidd jv dztodtafzg © ¢ dzj Is
BIctcOYUdwWIlsO ddiz ¢ &3 Htekzed rj BBsls BY fdaf Ut B3WMPL sstcd
odzdwoOdzj] O BdetOyYydqwlilsO dzj BJNMJ dzOB d&z¥ HO9 Odzts.

1Jhi doOftwOesjd sfdls HO M fteskyd oddwds]lst
ted, MiSCteilsdtcOdzd Bls Mmlsj sB&ZOMIsdIlsj, ol terlk =~ dd3
Cd. 10 yjdzZso Ci df &g ) dzsdgded{ls O o ¥ dzPIs € tsdzH d yd tsdzd tc
SAOS2.) sz yj dedIsjy tojL 2dzZlsOlsd MO HBMISO ttOL destctsH dzd
C BAOS2: f sdzed ¥ O O \d Is s ls Br@fdgigey G B PBE dQf s h O O W
C dzj RRMJ-8226d dzi W f tetsd3j dzvOURES tstfsteiazd j OafQ waf stsilstsC fr
dzMelphalant © € dd44266C df so dh O9 O RPMI-&285d € dzj Is ¥ d ff toisdzj dav
dztsh | dzdDpPM-2ZPs o dN 0o O YydlsslssS Md ydesMIOBM2. dz0 ¢ kzteC 2 d3

RLMdzj Ho Odzgdv o9 ten z d3d j BEMIBRZBEE O©C O zghds Nedz® jOdiz] dzds
O BOItedE Mdzedw cdzd S sfftetslsjddz WdBtesdzj SIsddz i iy
zOow 9l LdzedCo0Odzj dzO toj L dfisj dzls dztsMglphal&nd Bpxoy d Is s Is ts ¢
rubicin (Damiano, Cress et al. 1999; Hdnlest, Damiano et al. 200 ff stc j H dzGh dIsj H
dzd WdBtosdel SIsdda Is dzai Htsodzdwe O yko Mmilso Grisfg dzdzts s Is
sing dzts ddzH 2ydtc O tEjufosimgstg dizls wzsinésd €] d3d L fdzj-H & Odzd
Isi yded Tddgidasfeds fdzOB 5 OPM-BG o) a@dztfUetfibe d

U0126§ ddzn dB dIs stcMEEXE 200 LOds@ MtsB Mise j dz feslsdots
folsj dydtcd yditls S Pafifosde fjtcj iz ¢ Mvk).88Odd MM.1R
(Hideshima, Catley et al. 200832D6244d AS703026M © dzs-Of Isd ¢ iy j dfj G Isd o
dzd d de-tftBdfElzQ sdIsts f) "5 B30l fesisdo sd3dj dzsdzd dz §
Peifosing Dexamethasone.enalidomided Bortezomib (Tai, Fulciniti et al. 2007; Kim,

Kong et al. 201Q)1 Oh disQdzdzd 5SS OL o @l lsj U § dzj3sij EABGE dzd dzq «
OPM-2 d RPMI-8226d d@30OIs Mr sSH dz0 Yk sUDIR&IJisPRiddzE ) ldzOSzd dgd M d
dzj e dLi d3 o HIPI26GEfdsinésdzIAIZBY ts dzd) YOO dzO f ts dztdotefidzO® vy d
md ydzdvy |j Wil Jaz® HtwW-J66ERRMIBE2G,s. j. o IsjLd Mmdzkzyo
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LO fHYjtclsOdz Odzls Oc tsdzd L 1 WR1261 tg & (radd® OdgdddVBHE @ €@ L o
o ftosBdlsj, dts sso O Bty fF dwqIsfisici s Mfjdedho il ok ® Ols €
¥ sted dzd tc O dzO IsSOd di@sLc@O0 de0 8 dzisE (Faeain, Hoguzhinds al. 1998)

Uol26f slsdmMC O jWjiClsdeo dRKOSCEzdp ek ¢ ddzOL d,
o ftedmi Mlsoadj dO JjtobkW 5L d dzAkt flANK rizgzlis s @ts o O, o ugg v ¢
Cdzj Isi YydzORRMI-822pdzdz® d B d tt O dzd Is 5  dzMEKIHRIK 02D GafiftfiaCGOut] | Is

MdzOBtslsts OCIsdoedteOdzi dzO0 Brdfasifiels stz Y EzE®P dz§ O C @Y
oLOdBBsHj2Msadjlsts | Ytsdedy J 20 ydbslststmd ydetsmlis.
YUd yYdlslstsSmMdydetsilsts HJj 2 fls o JRPMERER6] tistizlsy dsy @ HaPts mdedj N
flsslsdyded B ~rOdedL 3. 10 tOLGtl hOdzgjIss B3z j dzlz y
MEK/ERK, SCBjlts |J CtfMmoj dz dfMcaf® da®@t€ j L yQ@o W &dnd O de®) Is¢
(Aoki, Takada et al. 2007; Kandouz, Haidara et al. 2010 td'dzts 1SOCi o | d3J -~ Oz
f ted-266. 2y dzd MO HE i dzded Is §] &d2] ododdy dzjdzOo Gdad WJ L~ @ ff HstE
RLOJMisdil-Xjf sdggy Oo © ykoMmlse dIsjzdedets [ls Is@zd dz@3dzdzd &
Ci d3 dédndad Iz y d tc O dz@Nantfamnif isigshh@en et al. 2004; Handrick, Rudner et al.

2005) 1 tod d3dj dztdiJdddmiC Ay Isf ddzOB dzt H O9 Odets ff tsdzd ¥y O9 Oc
dz@erifosineH © ddzH gL O, MdziH COLts o CdzjlsCdlsy J
fd tc Bdl-X_ (Gajate and Mollinedo 2007) 1 tO®RSdlsj dzO dzOMistswh OlsO
gL MmMdzj Ho Odzes HOdzd 1 tslsd MBaBXeplfts dIRE dzfs ¢ dgufdc Gnfg i @fls B s
sj dzydtcOdzj dzO ftetslsdossdzdj dzsdzdedw jWjSCls dzO jtelzWt
M Cdzi i YyddDEEQIsidY dz OIsts Isv ] ~rOtOCIjtedL JtecO® Mmi
Bel-X  d  j -tedp@ A Mis | dekutliine S d s IsBel-Xdz® IsjL d Cdzj lsifsd B j M
fsded ) 4 dzs yYtejL MsOBddzdzO IStcOdzimH 2S¢ ydw ddzldzj wzls d o d
WittdteOh O ligdgkzyj dzdilsjy tjL EdzlsOlsd dzgf 8¢ 0L 90O 0
OCIsdo dzsfls dzO € dzj IsC dBclpX, )y § tzgzd §  Hzfs, dzif & @ dziih PC Is d
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sOL 5dz0, HtsC Ol f tsilsd @iz ®® GaOB fy I€ emjf de j @dgly dsOtc lak
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fils tc OMEB737( d dzmn d B dEEEXie d dz@tczc dIsj ftetslsj d dzdBel-Bls fj d3g
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LsdzO d EyoOmlse © o OH dsighalaizfBorvero®it)(GitauhgnVetalskard v i
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etal. 2007;Trudel Stewartetal. 2007) ABT-737,9 i f toj S d yJj dzj Mdldzd B J tc O
Csmejdz i Is f slsd fijdir@, RajRufdfr &t AlRG0TUsOL dizdagd © f 5C OL 9 Ols
dder B dtcOdzj BakX iz 33 d®MIsOlsi ydzes, L O HO Mj §Blsj
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1. Erufosineff tetsW oW o @ HtsBtoj] dJLwOL jdz yYydlslssC fipd yj d |
dzddedd d dBdJ dzsdzded CdzjIs€d, dLBddteOdzd Is § OydJ c
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RPMI-8226B j L Iss9 O HO fMj HI dyd dO0 ftej Cdw oz ydlstsk

4. Erufosing BendamustineMelphaland As;Oz; f slsd & Ols OH- JL dWISO dzO ¢
¢ qRPMI-8226C 1 d3 tsMisj s 5dzls d dz. (W sL ddz s d B J dzH Od3l
Ci &3 WdBtetsdzgj SIsddz. w4l LHOHjdz jJ EBBHJdEZ LO dL Mdzj H
Ci 3 tsMmisj sB dzOMisd, ftod WO IO® -y oditsiPdids jsdrdzdiydly dastdy
sftejHjdzv yYtojL ddBEzdtse dztsls Biff2. O dals d IsivCdaty din tg f "elAc difctalt
Hy dzinvitth L dzj Ho Odzy dzO ddzo OL dodzedIlsy Mots2Mlse O dzC
BJ zsd@gdzdIsj SCdzilsSd MmMj Blsc dzj dsH &Bls daOB)jsufdzte | fgi fip | fig
BdBte] OCIsste d dOo dzdL OdzjIsts dd&3 Mg H Iwan Mmji kMl
e j Bckz2.

S.s 3B ddzOyddisy dzO Jjdgfedd sy delg dfri@3Afddafdz - d3 dzd Od
Bd B OB ] GCOLHY GpsvY $hilsd uded )iz g ldedats hd jsdfcp jdzd dzO
IsdcOded ™ f tedsjsdf o wpdIs(tg IsiatsC M d W J dz § W AsEOM  Bs jisidss @fdgin jsfodc
B3 &z OdzOdz dqadzd BtstlsjL sdgdB, M < B 2k O O dzOd deds to s j dzis (
HO fj 6ftjH]jdvls Sdabdsyd dOsHd ikl dichiziestiidigity dido ¢
sts d dz0 AL Ldgdlol HO M Oy mMsevwlks COIts 0Odzls
sdMC O dzOIstchyfCp O dA PRSP Ctsjlsts | o jttswisdzOG fted yd
dzdv OdzelsOcetsdedLi &3 ftod Mi o d3j Misdats f tod dztsy j ded j dzO

308



VLRLOtSH(

6.1 oW L dideisltsp jdz HO HtojHdL 8 O OMdgiOw Iszd Yig fa Is @ ¢
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610 SCdzjlsSdlj M ddMSO jSMytejmdw dzO© Odafd Of s Is
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LdOyjdedy LO ydbtslsstmdyddwy JjWJiCls dzO JtlkzW L d dac
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Isd ftod OPMZA (sQfdistsis d U dz dRPOE2LE() ) OF s Istslsd uj dz 3.
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RPMI-8226).) so d N j dzOIs© OFC Is d o dzts (RRA/MEAQERK ¢ 26 dzdgd ¥ j fisls §
Ld&zOyjdedj L O tsfpih jMmisew e Odfgrufatateintg g bisls g Hdmdgdey §
¢ gJ-266 RPMI-8226,dzts L OlstelzH dzv & O jdgd J' d 820 PRMZRIESER ¢ O
dzj sts dzO j ¢ BY-X6 ff g™ 1636 j diz® dibiz® 6&f dzjflssls) dzyd e O- yd s tsis:
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