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L Of Ode'tsdg'j fffd § OtecsHisdals O B dz' b f & Ptg & Niz
zO 100 Isdfy. dzOMmy dzj degdzv ("L 2008 Hts 204G
LOf Odz dedr HtetsyjifMm' @ f OtcsHBdzElsO dtscdzd o ' +
14d 9dCdzs yjdes sOCBY p HBEZDOMEN? sl ¢
tcj MlsteOyY"' ° L Or o tstcs 9 Odz f OQOetsHtsdzZs©O 9 Mm(d
lteslsy L O BMlsOdzdze twtsCd 3 IsOCtsy 9 HL 2O
vyjtedz' 6" afp € 2 SO whkzdm' €' 2 B dZOMIsW 5.
1" C LOrRottes 910das MiIs Mis@dztke0flo 0, 445 dzO
MmOt oy €' 2 BdOMIS' . v YvYjtede ¢ oafp! €° 2 |
f " Hodh jdedz" L ORottes 9 Odetsfls” Hs 0,3 IsO@ O
sB dzOMISs® oL OcOd dzj 9 ' HL dzOyXs slse' Grogts My lsdzO i
LO ojMm! HBMd HYEZOOOdd?2 (jtt' sH (tedm. 1) .
¢ dzO0dz' L MisOlsdmMisdydzd~ B OL HOdzd » & kzd3f
9dyfOHSE &9 LORotsiLs 9 Odzdz" O J OtsHBAIsSdIsd Lk
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Mo mis' 2 dzs G ts L 9 J tcdz] derdg'n fLOOL dz@iEls "boo  "H t
Sscdz"Htsodr COB' dzff l8@r, dds JLISOdEH DR %Y oW * dz

1 OL d2Oyd dits, hts " H yoOm o doe yj dedzv fyls Odzk
(s05. 0, s05.1, s05.2, s05. 3, 50%.s46d3ds (
dzf otcORtsolzt Iss Mw.

Q 06
=

. 05
& 04
" 0,3
°©_ 02

=
¢ =01
=

) 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 (:

{ Mk dis ORb stos 0 Odz’ Mls! § OtesHisdZsO dzO
s ddz2 SO mO®C' oh ddz 1§ tste' o dgv

t OLtsd3 "L Isdd3s dzj sBr " Hdzts o  HL dZ2Oydilsd, f
tc' o j dz'tct 1o @UAsH) s dz2O0 § OtosHBdzlsdIsd L dzOydzts
dzj etsL o d dzj dzd = CtcO dzOn . 1 Of ted € d&zOH , L O
(lddzd¢tsBtedlsOdz" vw), E 2007 t. BRdzt oadwec

o dzOdz' L dzts tc 3O dz! dzts M ls fh s H \aslie 30 dzh dz' iy

MmOtes ' afm: C8° B &OMI' I150Q%Q0,27 &JSHEWPBRPO, 18 TH -
0, 33 %, S = 0,004 % 9o Hyts9 HAB) , O dzj

tetsLfsH" dzz o dB ' LSS Y jiods G 4P 0,198, S =IRO % Iz
Xt j=0,15 %, S = 0,26 %).

stz B3 Gt oadzr ' s  H Odz YyJtdz ¢ 9 m!
MmOt " oM Cie’ HEOBAE@HYls 1 * o5 yyd dzd .
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{iLkd Od LORoBtks o OdzgsMls' k& MmO o f!
L odCttedMisOdedaf &5 ¥ BB BiE Is & P o ftps © B figls g ¢ ¢
tCtedlsjte' 2 wls! sHjds® 2,26 fted t = 0, 01¢C

1 Of o5t 9 Odz’ Mis! §OLBHEBdSO b &OMmj dj dzdz
fst' adz 90dzd L odCtodmlsOdedz? &5 Ctodlsjto’ & ¢
{ = 0,011).
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1

14 dzj squdz
S ZOH O s+ fw L

B

slssyj dzts’

[jdZsddz C stej dgv

ytslsdt! A

Hydelsddetsds [ 21] .

OMmf jClsd Lo Sk

LEzB O

ts f) dzts o dzd n

LB O f cStcifbsd® Qddg fsdze

SCOdzd dzdzd dz S tsdi3f dzj S Msdz ( f OtetsH sdzls 5 A) , h
fJjt' sHBI&SO, BOtee ' dzOdz! dzts’ yomlsdded wij
d $bsHjed3d {§ sSqdd®dls'dyY j'B3BwK6 56JjdajL iz [ 2]
HAW ' tseHztfblz Iso OQteddz ftesmaSHJIS! H1GC dzt €O
Btolzdz € O, h Ofsyc¢ © IO HLO " desyts¢ [ 4] . :
MdedzOdz'" © WOCIsBB' 9 twsMmMisk Lkzkgsodzse* Eklso st

v OB dzdiywj ddd IsO fsdz fjflsdPund, s ot dzd o

tcsLodlstsC LEB ' 9o

1 d dz | dzOy j dzdz”

FGF Fibroblast growth factors

BMP Bone morphogenetic proteins

SHH Sonic hedgehog homolog

WNT Signaling network of proteins

Pitx2 Pairedlike homeodomain

SMAD Mothers against decapentaplegic homolog

TGF Transforming gravth factor

ACTIVIN |Activin, inhibin

BARX Homeobox 1 (HGNC Symbol)

DLX Homeobox transcription factor gene

MSX Myc-associated factor X

PAX Paired box gene

LHX Homeobox family which contains the LIM dom:

GFlI Zinc finger gene

GLI Transcription facta activate/inhibit

Sp3 Related genes encode transcription factors

LHM Anti-NG2 antibody

LEF Multinucleocapsid polyhedrosis

PDGF Platelet-derived growth factor

P21 Cyclin-dependent kinase inhibitor 1A
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1 Cnis OHE B YetizO M Is ff fi2€ Ie[ | o' dB distfdgatelo dtdisizdsts 3 dzdsdzdd
OCIsd o M lsdzjdgjdelzj dzdc™ dztpizcp d3cfiz$ ts sl OB dfs . 6lOF M d o3
BsteW sdzse* ydzgd dsdq L 20 OB L odlsilkz L kB
f slstso h j dzdgw cslsso tsE 5 J 1 Isojhdg’ dedzv I Iddp i
o' HietsMiIsC d, hts ftesded ¢ O8 Is! 9 Hfdds & midizdz
f zOMisd dz& O s O L &zazgdd®tc " fhdad fipls d dz¢ O. 1 " Hdzj 6 dz
Cdz' Isddz, wW¢' B ctczoOdzd L dzjtcotsotets Gtoj
tcsd3H s3] e tsdidg teGtcj B J dgv  H | Is] tcd3G glzties @dzO s iz
dzj co sotsets CGtojBjdvW 3 Gtolkz® Is E fjthiz B
cWHEBSH " dhdes G6jdz 9 (lsOBdz. 1) .

v tesLodlsCkz LEBO dz¢ H d dzd L dzOydzz tetsc
W' BtotsB dzOW) B f gl KFBF), c oz f @ sls jd3tslts Wots ¢ £ dzfnislis
(BMPs), fsd §iflsdH MdedzOdz? dzO ctsdz¢ © ( S'
39, 41, 56] . JHddz "L Cdzg yssoedms <G Jjdz o
SHtsdzlstse jdzj Lz SO ftotsH So y U shigests 8] dEBGds dsocdp’
LOdzdh O st mMw OSIsdodedds £ Yt5n’ Hdedr J CISSH
csdzr E fsdsyjdd C¢dhe¢'oddlfO, Mjtyw IO

AN BtesB &2O0Misdydzd?2 W OCIktste tetsMmiskz ( FGF) E
10 yj?2 yofm wagH' seBdWHOEdElz SO sMdtso dziz
growth factoin FGF1 IsO basic fiibR®MA2)as[tl O0g]r.o wtthk
W  BtesB OMisdydetsets W OCIststcO® totsfisk B3O HE>
BsteW 56 J dzj Isd ydzlz, tcj ckdzrlststcz®? o BYP dzd g dzh |
W  BtesB OMlsdydesd s dei @S s OB s iR &3d SO L
ftosdz" W jteOy' v Jjf§f ' Isjdz Odz dedr S dz' sddz f j to
S Odz' L Oy W [ 14, 16, 9] . l etslsy * ded  dst
CGtozf s 9" d2€C " CBHEs s Mw ) te' L dzd n - 6
9dH" dzv s Is! BdzdL ! §ts 161 fotdh5 ). I1J fygtse(dddfoisl
Wistcdzslzo Odzdz? L EB" 9 IsO Odz 9 jsdzvtcdzse s ff Otot
142 "tetsksEm®B3.14d328 9 | to'lstyguzinidgads’ o ¢ i
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TsHE SO st dsOy'¢¥ jhBt' s5d20 [52, 35].

l[ts BkzdzO ffttjHMsOodzj &ZO Mar shal l R, w G
¢C" M€ d, "B &zZOdzls s 9 Odats’ 2 g6 wL Ctotsdzd € C
oLO" digsH " dZzO0 o jton dz Cdz" sddz "L Mmf Jyd

stcOdzmCtedf y' ‘¥ O  jtej HOo Odadzg" d3 fd ¢ dzO dzlz
G J dz -H [BH.

lteslsy  d2 SHH MmMddasjL k' Is! mMw dzO tcOdzdz’ =
Wistcd3z o Odzdzy L WtBdz'o € I dd 59] ‘ dzts-5 © tztists f 5 B tzd 2
C'dzr €' Mls! el dkz © jdBEK ts6jdzj L L dzO
stczBSCd IO 9 j dZstcOdzr dzgdr MR sOR . L L OL
oddzdC O¥ Is! Csdztstf totsL § dafy & Geelztc 65 d3, BOO® A BT E
HjWjClkOdd RtejBlsO, OdOdz dzgddBd ObtejL ' vk
JLBY OGOz dzgd s Olstej L * W o3d, dzd teC tso s  H T
tetsL ydzj dztse Odz' fMmlss C dzy’ o986 1 tod dzj L dzOy
fsd HOCIsddz w [27] .

| oz fd@& A dz' dedr B dzZ¢ ' &9 WNT, hts fmddalsj L bz
teWH' fkrdzddz [ 53], OClkdoek®ls: t' Ldg N dzw.
ftoesmisste" [ 32, 36]. wdcdOdz dz B' dz¢ d gt
tcjclkzdzg s Is! OCIkdodz Mk! YyOfgds fde'dz dzj tadstca ©'dz’ |
LOdzdh O Is* w dzai odoydddd § dlsOdzdz?y oL O dit
Wistcdgz o Odzdz L kB 9. whdzz® Htodflzh jdedgwv, HhHts

5O fjttjHOsk! k' d Wkdty' ¥ ¥stdzo Odudz
Odz B odzsc s § OetsMisCO® [50]. J1jdz Pitx2 o
"stehlkzo Odzdz LbkB' o, Sydscs "BdkSO kO L d¢
RIEG/IPITX2] tetsls j * dzd . % ftoslsj  dzd OGS

oS dZscjdz L ddzsteOdzmy j 6 @a'd . & [ d&zjsd®@y"' Pi t % s,
o d dzd C dzj dzdzw fyq dzH Wi BC g @S HARE) dzls @O sy datsh
(GDS) [31].
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dddzHtctsdz ¢ CifgJ dglfj jod @ OCIsjtcdL 2 Is+ Mw dz
OodJfOHEC " & SO 9 jtemdz tsh jdzj f dats™ W d3' Qg tff dod2O I
MW stcdiso Odzd~ L kB " 9. [ ydztsh j dzj §f dzO H d i dzC
fpd deH tesd3” ¢ ) jodeiejOdz! HO@zj L 3§ dz" d 3 Miskzy j dz

l MlsOdzts 9 dzj dzts, hts ' deW stedgOy"' v H dzw "'H,
L d&Z2ZOrSHdIs! MW o B L jjdiso I 56 W Sl joB' Jaiwlz “
fjtehlz BtOdzm' Odzt dgz HEZGEZ 2 dzgj JjSMftej Miz®
GJdz 9 SO WOSCIsst' 9 twmlslz ACTI VI N, BMPA4
DI x 2, Gfi 1, Gfi 2, Gfi 3, Lhx6, L H xy#izd =
ftosmisstetso d - f Olsj tcdz’ 9o ftcdL otsH(Is! HEE [
LEB " 9. 4 we Qolststcd [ 1] ftcdf 2mMC Ot Is!
CsHE, wCd2 WdBsy] HJILjted dlzo Olsd CHsjdsiflsix)]§
ftetslsy " dz' o ‘ My toyddgssso O gz dzC B'' 'Ssdzs e s L ff 5
ftosdz W jteOy"' &, HdgW jtejdzy' Oy ' & 1O Of sfIsts
HSHOIStso dr W kde€ iydzj?2ls ettt dz'f pdells,] " &g s Mis Ols d
tjfOtcOlsdodsz [46]. 1 ' HsdBs, hts ACTIONI N of
[ 55, 8]. 1'"H yofm O dzsejdzjLlz o " Hdzj @
Hsd3d dzsd3 L O Isdf sd3 ¢ yd dz¢ s6fid, Sfi2fG0% y* 9 & (2
L OC SH 59 Ozd n o tizd3=BN s d3” . J]ddz Gfil GCtHES t
Ozj dzsc jdzj L 2 C pdaptotsdr®’ cO@dze ‘s ff e diZslststc
MstezC szt BO° h* s fOdzr yjodr HBMJ dz' ¢
"H' s Olsduydzz dzj 2 stetsf jdz' ¥ HEBsshHhdzds SO M-

Gfi2c jdz HtSMdz HY j dad 2 dzj H sMIsOlsdz 5156 jldzjH
CcHBa Odzd?2 Ek dzt s ftetslsj  dz o3 Misdls! W s
GEI-4 . ltetslsj " dz, -F sejsdeOdizd 2 Is@IF By dzi HisMIsOI
SH]te) O #OLok GEI

Jkf © 6jdz 9 ¢ yddAils SlIRAGIYTEdIHYZ ‘0 éff tosls |
L OO Is! fosdz' W jteOy' ¥ L J demn’ BOdz dzd » ¢
LO HEftsdBtest C(tSHBoOd~ fttslsj d' © 6 J dzg' ¢
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if'sjd Odzr dgdi Sz sddz f jteo d dgdets’ tetslssots’
[y &0 fodfbbblsEobit ywdr cjd o bk ¥ stdgl
ki Lks'o. [kkOYy' ' o I cEBEBsSEYS P
tsLodlsSk yYjWodsfsd MddHOSCk] & ° Jtj2d
Yittjfo, hjdjf O k¢ (LBsh jd OB HEHOC

Sp3iccjdze yddzS sedrm f Odz! y' 9 e-H BBy Iz IsQd de
seOdnStedfy' 2ddn HEdkjd o, hits ftedcd ykzv k
StOdz SOy Od dz® BjL jdzm  BO LoOWL OdzO L
WOCkstsd. td §sttkhgdarfTO‘r Sys Qudsias ¥ ©jydz
dzd ¥ dz' t5° stejIsddzed tBdZdYyyw [ 19]. [ MtsB dzq
fosWodv' ! v bk Ysttdkkze Odde sdvt' o [ 1
H' W dz idissti)@®dzn S edf y' 2d2 Y OCktsted M ot
BJkEZ EyoOMmls! E diZsteW sGj dzj L LEB " " 9. [ IO
Mfsmisjte' ¢O¥Is! Mw. [ &tk sdd L yddd ikl O
sdydzw [ 1] . JtkzfO cEtdi3itsBtsimddrs ¢¢jdz o LC
SHBds G j dzgj L © EOLAdpse dgtD I Bxjlteldds® DI x 2. | J dzd
Codastosdzs “Is! tosLodlbss dzjtcosoadrn oBdsS sd
frd fso' 2 CORjt' . [MsBddots OCkdo ds G
28, 40].

Il " HBEdRts, s o tSHtdstscjdiL' § Q) Rt
LHM, MjtejH wCdma thMdsodz L dzOyj dedzv dzOdzj 3 d
CsHEso Ods o ¢j k08 cwbkfd LHM, & fmiswis!
yddS 5. stHSoOdd2 feslsj dz adCsdz’ B OG
fesyjfm HAW byl OfS L dzgj tcosoadn otBdsS sd
47] . (SMftcim" v Htod §tekzh j dzdz Gjdz o dz
ZOW o dzgsls' HGY OlkosWs ¥2 dzj ©OLodo O Is! f
fodfddzy‘ Is! v dz0 Ml OHS B¢ f," Lodd "' dz sz WC&’
Cjded Wstedszé ls! OBHG®R &Od &z kO o jtlsjBteod
HjweCdn Ooltste' @8 [44] Hojdd Msddkzds s Od d
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AStezo Odzdz ssdzvte' @ Rty B sdedn € Y ot B
fstokzh jdadz' oddzdC O 9" HiMkzlsds Mis! wBsdwic' 9.
Gjdz © dBjLjdegn" BO olstcOYO’ SHtsdzlstsG j dedzd 2
Hilbjted &zOYy' @~ otdzO Mk O BeRjmidgH tojtLehyjfdmigivlz & 1D |1
BOC Mdetiz to s O BOdzH B 2 dzw todats®  h j dzj ff, (Btsy dzd o !
CjdzORd yY' st -G760433 27Mlso O J(WIEI'x Hsfdz Hdzd S
jSMftejMm 2dtsets ' dzHzC ko Odzdz" SO ' dz¢' B Lo Odz
IsStcOdzMW stc Bz 9 Odzd df' O Isf SRfzOdei fifls ©j € MY toj "
oddzd Cdzts f jtejlsotstey dedg? BBsdzwte' 9 dzO ' L y' .
Mise jtcHy 8 Is4 his jCMftej iyt w GjdO Barxl
jf ' sjdz O dedn Mdcec dzOdz o, O ' dg" te d3'Odetsds@dkd
Cdz' sd dzOr dzj cotsotsets GtojBjdw. 1} ' HiRg dzsoenGsc’
His S d&OHE kteOdNStediy' 2ddr %OCktst's ' o
Wn t ) SHtsdzZlstsGe j dzj L ' . Pax?9 dzO0dzj % d Is H S
fsd §j|omdso difstigis’ L' 180 Ok detsS dfMmdzsls, ¢
BzlsOy" ® yYy' 2?2 cwhkzf" cJjdz @ ftodL o®BHWISH
MddesjLE ' edgj delsz [ 37]. Pax9 o' Hfitso" ' HC
JdzjBjdals' @ yYyjtejfO ° o HMEkIlsds Mis! ©nPOE Isttc
tesMlsz ctkzfd PDGF {ftojHMIsOoiday,dz' | ,ysisdtcBO
Wikdt y' -’ CtoizY df' ISRDIBEO HIW j toj dzgy' Oy' w, i tc
sCOdzddz f OtesHtsdzlsO [ 23] . U to O dzfiPW s'tc d3ls i T -
WOCIlsste' 9 Odzlsd ff te@ddr’ digdjmte Gydz' ' Is didf ' jlsf@lrzj o sG s

l dzzlste® hdzt sCdz' sddegdzd? B' dzZsS¢ P21 ° Cod
9" H' 6teO®' Ctdlsdqydz ttsdz? E Cdz' sddz 2 o H
B' dz¢O "  Hodh jdzd?2 Bk HdWjtojdzy' 250 Odadfs® , €
O tejekzdzvy's MOH' ' Cdz' sddzdesets yd& dzz L
BOSMd Bz 2 ¥ sdBE zldzdk dit s & tc d®dz08 dz! dzts G
. 1. J16yStes 2llkdyhpdesig 3B tc8s5dz0dz! dzts G
Isj ted3’" dzz Isj e OlstSG jwdsddts € klsl ed3'Ldz@ s . ¢ dzO dz’
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By 20 ftedflzmisdlsd, Mt JeMmfwjm v ¢j doO
W tstc d3lz o O dzdz' Wsdz' Szdz" @ L kB 9. g dzO2 Md dac
LOGCOdz dgse s B dzsC o Odzdzgw Mmd dzlsj LA IsB ' dd§oOY, €
Cdz' dz' yded dzdq fteswo Odzdd r~r OtOCIsjte. | jdzgj Isdy
LOoayH( tdzHd 9 " HE Odz' dzj , Is ts A3z o dded ¢ O Is!
f Olssdztse ' Yydesets 6 jdz0 E to' Ldzedr MjtejHBO dh (

s O¢dd3 yd dzts d3, dstc3Odz! dzd?2 tesL o PBFE G j W
y' z0 dedL €O cjdz o sO ftd §jfIsdH" o, 1
Wstcdzgzo Odzdzy f Ossdzse® ° L EBtsh jdzj f des’™ fyd Ml
fsdz §JjfsdH 8, (ood @BsteW' L@z ¢ jdz o dzj 5B
sCOdzddz f Otcshtpdalp @, L kB o

s dMsS & lsjOlkicd
lissyéses 1. 1. sdazdddudmcoyf .  cjdibdsot .
200274 48 f.
217Ce 1. [. Jdhssdscdy d { BBEdEdESsd

I . J1éba. :: o jydoOdz dz@re6azdfg,j cOskztcO,
3.1 029 tstetsalmC dRdzRIssdZ3dwY L EBtse yj dztse j € O
1 jlstotswloB. : G Jilsd, M2005.

4.1 JBBOdese 1. 1. (Oroedlsdjy d Mmistetsj dzd J
Il . 1 J d30dztso , C. 1. 1JfQeotsolOf,v 11 v R[. A InNfdd
256 M.

5. stsMisd dzp dz9ts v lstelz C 9 boggBozf]  tetsB dzf B® J J/ MO
S. 1. stMmisddzy da¥iIssdzlr@Qo @ @ Jug2I€ .11 vCtelf t
i55 .
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" Hdz' sC' 9 tesLoaddzj dzedrm CtcO dz T BBl O J§
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IsjdeH jdzy' W dzaj MfsMmlsjte' cO" s mw [40]. 10
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10 tOdzedz' 7 MISOH' W3 L O Odzj dedz?v wfjdz f tot
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Hsfistse ' todets CStstojdzs ' L LB dz hjdedgwds € dz
CD-3,CD8 ‘'-4BD G. J. Seymour"' HsdgOdzddy. 4] BGL] d3¢
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f Olstse jdgj L' L Of Odzj dzdzv § OQtesHBdzls©O. wmdzlze
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fjto' sSHBdzs O. r4hts  dzdy ud o' H hd2¢d Lk
ZOf W BsEC o' H Mis' dg¢d Odz' 9 jtsdzd HB yYJj BBl dz
dzd =~ .

l sdzsC dzO f itc' SHBSdFOo ZOISe @B " d&zd dzH 2 ) 5
BsCk Cstej dzj &3 Lik®BAD, o jOs dav tolatizh 5 €ts fils ¢ 55 |
fjte' SHEdRsOd® dsets fsfisstek (ttdm. 15).
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feshs' &8 ®&O' odedvH §' Meydsces ¢ sHJ dad
fjtc' SHBdSO ' 28c¢t Sd& Isddd ' & %S d Isd da
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l1zysd CtdzOGj detsa dn otsdzsCtsdz § jt6° SH B
Yj B dessds S stdj d’, s Cddsd dsOdz o j sz tedegsE 5 o
Isj ted3’ dzOdz! dz H 2V dz2€ d L dzORsHWIs! fpw o BB
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o f dzvw ' sMmistc' oy  dedsafjndzd €1'6,) Glssyd dz E
Cslsf OC Is dz' mM¢ kg yd dedzv Hto' B dzd n Cdz' Isd dz
MtezC skztetsy otsdzed dZOGCOHEEIS! BOLOd d2 € dz

4 64 ded elzs yd?2 sdf thisted oy bL 2 ( i fig®
tesL 3 6t O], dzOwW 9 dz' Mmiss Isj digdzd = S dz' Isd dz
fesmisf cotsets tk2dzzo Odedgy . 1 jIstcdls dzOH Odz'
sOdzz ydqw® €olsd ftoj HinNlsOo dzj dz 2 odcdzvH'
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ltotsdz" W jtoczo Odzt dzgd?2 Isdf L Odzdh¢' & Gfiste’
tesL &3 ted, BLAZOSCd odMmMsSt’ Mddasj Isdydats’™ IsC

(" Isj &z Odzr dzg' LOdzdh €d tMilste’ 8 y' 9B kfls@d
HY jJtoj dzsd3 tesLodlsClz €' Mls ° L dzsw ' Mded= L
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~tlesdz LOY' W L OfOdzj dzdzy L O Isdd3yoOmtsets L B Jt
Hiwedms o9dfOHECOR B bOSCBY MftMmisjt' ¢ Odzd
B tswi) deddslegll .L 6° H dz

10 ftsyOlbtsodnrs MOH' WER L Of Odzj dzdzg? OB Kk

-

f Hodh jdadg ' odev dzj2l¥ ' d dets’  C da¥ ' c
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B ERGS s ydsdkkz ' edw R BjL L dzOydedn S dz oz
ZOBtW S SO L dzOydzj &OSEY duj dedg® L Of Oz’ dzd ~
l ddzd € dzj dzdzv €' MilsC o ts5° tcjLtsteBY" ’ i tcd
ROMdz HS OB H' Wdz desfyls’ BOCIkjte' 2, khjtes' dd
B' Bfdz 9C0O, fYlsjdy 2500dk0 LOCOd dasfts 3Ok
f ' Histed Bz LOfOdj dzdzv. 1 dlsOdzdz?y 5z cO°
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[d oadweaddd, "t L& dd & Sd lsdkzO: Ot
Bsdzj Szdvtedzs Bz ' ode SO ftedLoBHWIS! HE
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6)f etsctej Mz j kEhCtsHyjddv, n = 9 (tdf.

Il qteOy J d2' Mis! EhCsHYyjd §OteSHBAdISO d&d t
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h OQtcddf ' to desets h Otclz/ ftso jtendzj 9 d A Cdz' Isd dzf
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1" Oy OFf Odzf Getzts H t5 dids QG t6 ' o zdzdets H S dz'ddS d dac
L3 des “ Is! M ' MlsOdesoadls: (15,46 N 7, 48)
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MfsmMisjte' ¢O' s+ Mw ) CEU P | dE'Rdz ¢ Bisse dOM
LOf Odzj dzgdz?" o' HBERZOO' Is' Mw kOBt o &zOMdzsts’
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Ki-67, it jSMftcj Mk s! Mw HfwOCIsdydes o kM’
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V tojLEkd OI' fteso jHjdedr HBMdz HY j dz
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hdfzo Olstsdzgz h Otc" .

s' dzt CBmAs + KAdz' sddz 2 LO Hdzgko Odz? des sz |

odwedzw &zOmw E efm' " h OttOR.
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dzj L Odzj m teaq @3s ¢ fiste sai3izis M) sgOwpdd g s 36 t § M iz © P ez} dz
(tedfm. 25) .

(f " Isjdz" 2 wipj dedets’ Bstes6dd BOMEEj fj Cvint
BOLOdz dztsets SO f OtcOBOL Odz! dztsegts h Ot 89 Misc
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MsOdzsado (12,47 N 3,57) % P O 0,05. v

56



MGMT (% RtcO MlsOdesoddzd (32,47 N 5,24) %
MGMT icwejotd HA3 L Oo filpd 3 dz' 2 stcj Is d dz' W jte
(57,86 N 10,86) %. [(f§ 'Isjd Odz dz' fBEflste’ ¢
Cdz' Isddz L ic(31@6NW Hte BB  %.

UlsOH' W cdzdBtsSdrn Cdz sddedzdn Eh CtSHY J dz
L3 dz ¢ dzr Ssfls’ MGMT ¢+é& wWHjt Sdf Isddz Is§
[ sjdz' 2 RnOLOSljtedLizo OoMmw tshdetse dad d3d L
h OQteOnr Cdz' sddi2 N &t jdgQalzj54, 68 N i1, 71) %
fsLdlsde dzd A Cdz' Isdidé. 41 13SBsd3' § dzdR2, 7 )0 %
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Flsotstoj dedz?V desHEZdzV tcdetse s Isdfz ' daW ' dz' IsteOlstk
& B sydlsd fiBOdate d dizl ' W2 sStcOkz  dzsin3zAdY Y dais
LOOd dets” €' dz SsMmls' dzj2Stsydls' e & HWEL
f OtcHBdsO. 1ttd fNtsd yksdz L Of Odj ddz
Hs 53 % o' H LOGCOd ds’ ' d S’ dzj 2 ¢ 51

1dtsBR Hdzs L OL dz2Oydisd, hts CD39 ' IsiQzts g7
dzj 2 S sydls' @ ' Ldds odH 9, ° LB dz N j dadaw
Blzlsd w¢ OB Mmtsdz Isdzd o3, IsO¢ ‘ 9 "' Hdztsmdzd d3
flsOdzH Otslsdzj o' HR ddzj dedz" dz@o jH j 2 o IsOB dz
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OB &ZUWSSEL dzd S d J S My @dzin * BOBHiztcH g &

[ OteC J to N [ aerMin| Max S.D.
lgG-" dzW " dz' | 94 |[28,12766 0 | 98,0 | 27,48
IgG-j " Isj| 94 [37,44681 0 | 98,0 | 31,66
IgM-' dzW * dz'| 94 [36,89362] O | 98,0 | 30,05
IgM-j f " Isj| 94 |32,37234 0 | 98,0 | 33,45

CD68 94 [25,34043 1,0 47,0 | 12,60
S100 94 [22,893620 0, | 450 [ 12,07
HSP90AAl 94 193,29/87 0 [100,0| 18,70
VEGF 94 143,08511 0,0 | 95,0 | 23,49
CD3 94 113,52128 10,0( 19,0 2,73
CD79A 94 |[33,71011 55| 73,2 | 14,12
MPO 94 |46,75532 5,0 | 97,0 | 20,41

lted ' d@zdztse ' Mistsn® d3' ydesdzz H sMdz" H Y j dzdz
jdzitsls jdz' 2 fMEHddz O Sz sdded * dz¥ ' &z steO
Cdz' sddz. Jdwoedzjdets, hts o Htetsyjm' sy dzt o (
100 %. uvtOf dvddhw * d¥' d& ktedlsd ¢ d Isdd,
yj Mitshmisjte' ¢cOdshw L @@ djdigs i islets dzdzf Otstst
Cdg 2z steObk jSMftjfmMkze Odzd VEGF (tedfy. 4
iSMmftejMm & VEGF Cdz sddzOBd M sdzzydzets’ Is S «

[ dzv L Owiizo Odzgdz" f Olstse jdzgj Isdydetsets d3j » O
odoyodzsj fij'Ssmye’ 2CO bkjf dzsotséts htsCkz HSP
f OcsHBdISO L RZttOrkzoOdzdzw d3 WkdzC y' @~ ftetslsy
BjLYSMjtejHd 5 ftedL otsH]Is! HS OCIsdoeokzeo Odz
OHOflsOY' ¥ ©COdzddz HIs ' st jodgdy. Blz ddisj 1o lfdriolk
HSP90AA1l jSMftjfmkz s mMw wW¢ E wHt' , ISOC
if jda s, Mmteskd JjCMytejmMzo Odzd HSP9OAAI
fsLdlsdodstss . tjLEd IsOISd ftetso jHjddn HEsMC

[ dzsy * dz® o @BRB&OL ded ' adgGhy IgG- 4 1 ° Is Jigll-,#1gM-
Jjf lsjd s, CD68, S100, HSP90AA1l, VEGF,
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kO BOCOLsY OCksttdd?2 OdkOd Ld ' Mo stddd
fsCOL S o jSMiwjMm' ~ (kOBd 7).

v OB dzdigWste7] dzv y' 2 dzd?2 Lo WL BBEC d Y ¢ 0OL dzd
HsMdz' HY ko Odzdr BOWE jB' 8 ftod eMmMistesdlz IsC

19G
lgM Jf

1lgG Jf
IgM

CD68
S100
HSP90AAl
VEGF
CD3
CD79A
MPO

10,35 O 0,17 | 0,04 | 0,44 | 0,38

0,05 (0,15 | 0,03 |10,05| 0,38 | 0,11

10,29(70,02(0,33 |[710,01| 0,4 |0,26

10,03 | 0,25 |10,21

Jf 5]
CD68 10,32 | 0,02 |10,24|1710,19
S100 10,35 | 0,05 |10,29|10,17
HSP90A
Al 0 0,15 |10,02| 0,15

VEGF 0,17 | 0,03 | 0,33 [70,06

CD3 0,04 | 0,05 (70,010,112

CD79A 044 |038 | 04 |0,61

MPO 0,38 (0,11 | 0,26 | 0,28

l Otc' Adslsik ' dwQ yzd2dzdsdz dfGs H Odsafd ¢ dav &1 RO C s st
L BsH jdz¥ 9 Oahd fted yYCisdilise dzdotizj ¥ @€ glstc’ oF
ZOo Odzls Oy j dz'@ L Oy dz@ o4 CIsstc0O:
F1=u4D6871 0,79 + S10G 0,81 + CD79A 0,79 + MPO 0,70;
F2 | g Gi 0j76." Isj dz'
UsHZL O Odzt dzgj dzO0 s H J dz LOf Odz! dese s { tot
BOIsd sO¢Cd?2 odcedzvH:



Y=gp+aiFl+agxo+ € #Xe a
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Hy YifjtejB' e LOJOdz detsets ff totsy
Flif jteh d2 WOCIststs;

ait 9o dzOMmMdz' yYydmdzO esdzseo dzgd = ¢ s A3
Y=10,11F1+ 0,76 F2.

I dwied sfdmOlsd MmMdizd Mz eydj?2 ‘L otsfiyls Gdedz' |
WOCIktedzese s 0OdzOdz' L Iz. 1 jehd2 WOGCIktstc 79 d3
Bsdsydd'ddt 3 ydisd IsO dzj 2Istets¥ * dzd .

10 §° HfMmlsOo" dzj G OlIsdeodedr CBtej dzv y' 2 dzd -
L dzOy g dzdzl , L dstseedz® G tedti 2Mmisdisd ot dzdo  ts€ Ol
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OCIsdoe desfls' BOCESWOGE" 9. 1 0 dzOh k& HE®BC Iz,
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jizdz Mz, O MOdj: SCtsosoaoddzded, b L EZ®Bse
tcjLtsteBY' Wic@ze B8 BzHtcsMISC O IsO dzj L dzOydzlz
2 MmMtesdy .
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[Hd "8 L ' dBBzdtse’ Mlssn ' &3 ydedrs L d2ZOC ¢
JESMftejm v 1 gG SO I gM. wddkzOBGCd2 Cttej dzv y*
CD68C dz' Isd dzOd3d  ( r 25)0,, 2B, 2®Bcets=i L ftzdb
"Bz dase "t Mistsot B ydzk jSMYtejfm's 1 gM E &°c
LOf Odzj dedz? f OtesHBdZISO | gM OSCIsde k'’ ¢ tsdzff
BOC el OCOd desets W HEZ. A' Cdz sddzd o dzst
ZOSCsfdyjdedzy 1 gM E ydbtsf zOoL &3 G' GOdzlsfy
odded C dzs o dzOfMdz' H5C WOetsygGBLo Odedivts Susid3tf
CdzOMmisjtedzd?2 OdzOdz' L, hts tsBO' HdzOe® 9o tsHJd
teWHIE.

[ ElsOlg'c’j d2 5C SH S ¢ G0 (CD40 ‘* t.j yJ § ls@Db54,d3
Umn g dztf j B8 dzd Btz L o HROKB Isd oz d-©Odatiztndddf * Ho d M j C
| gfesHES Y ° . vOSd® yddsd, KzlsOy' W CD4I
lgM [27]. [EklkOyYy'w CD40 d2 ¢cOdzHO Cdz' Isdd
tjLBwB, WO MY tsMmisjtern €ORISH HAdGE @ dalcld & d3t
Ad Mitdydde * d&OSsfdqyddadzyr |1 gM E ydlistsy dzc

16" Hdzts L tejLzdz OO dzOh 5° tetsB t5ls ©
fsLdldodzd? Cttcj dzv 2" WIMQE] o s ® L i5C dzCBls o B 5
tc = 0,05). lwdtesHO yY! sets woadh O dsyj 8Bl
f'H Yyom LOfOd ddr fttsyim' o IO ftd of &
Yy! sz dzjtsBr  Hdes o' HL dzgOydlilsd Iss2 WOCIs,
f '  HiMsOotssC de'ds qiEz@ . v t JLEdz sOIsd WOCIsstc' C
Yyd?2 b'MmMdd?2 L' wLBE IO Westkthizsls! WOCIktst
ifkzd M. [Iyi, ftdesHdats o dded S O° IsO¢ j
ftesOf sf stslsdigz8e ' Isd diaf O f(tetsyj ' Bz ls Oy
HEzd&C Lz, Yy © HSBtOLdJdztshmw E MdzOBSCtsd@kz {1
B' dzCtsd3 Isjf dzso segts h-SSdlzls qHEBORIOH0 AAIL = @, 2
&' sjteOktedzd B HOdzd &3, HSPO90AAY toisks@ IS aiafl>
[30].
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10Stsfdyjdedz” 1 gG bk ¢ ¢Odalsm! €dn Sz Isdc
fsLddodsets MjtjHdy Bt Cjdvy 2dsct L
LOCtdtsd3 tedgss (r = 0,47, t© = 0,05).

1 sfls' 2 20 dzOw '] fipls'dz’ B Waf ned Cadd delaffilzO 7 iy ls
dz4 HO' totsL 9 do Olsd mw Of s Istsls d ydzqd
CD6BHSP90AA1 (r = 0,24, p = 0,05).
BROCtesW O Odzl dztsG ts tcW H Iz ‘ L OC Bdzes 3’ todats & .
BOS sl O Odevwdatied M oW dSso Odz® dz® L OS dfls  t
WOetsydlsizo Odzdz I1sO ftoj HiNIsOo dzj dzdz’ Odzlsd G j ¢
IOy dzdo bl tosdzr bk Wisttdkkzo Oddz ¢' ¢ OdzstsS dz
fsCtedo O 2Bt o jtends. [d LOL&ZOYOdA]
fed wsLodlkSk ¢' cOdsBSdz Isqdzdesets | zdz f
B' &z¢ Okdl [G OPN (r = 0,59, t© = 0,05),
fsmdds s st & cwOy' ¥ dzj2¢tsydls' o .

19jtlsO" i3t ko Oclz, hts CtoOdzz dzsydls Ote dz
f OsH MU dmf s dzgj cOdods L& ded E €' f
fsh CtsHyJ dedg? L Zd3stso dzj dzd H' '8 ftesHEZGCIS' o
dzj cOsdodzgsdgz CtsjW' y' * dzs' Ctstej d&05) &5
t = 0,05). [kyj, k ¢'cOdsGkd b dddsds] jj
ftedLotBHWIS! HE Ldgjdzgh jodedgy C° a2 Ctsfyls’ € dz' k
10 ttjLbd SOISOB] ©dC &ZOHj descts KOk jte' O
€' COdgstsS dz sddedzgsets jfbd Mk L EtcOR ko Odede
1 028 dz2 b 9 Oyvwzdotg d L WorEOdslded®d dzdz' 6 tc O dzkz dz¢
hts " dzgg' Bk®¥Is! o ctcOyYy' ¥ BOSCtsWOE 9, O I
BOSC oW OcE' 8. A OCIstswd, BWEY d Isfdis s HizES Hrdstdse' dzs s
BOS W Oc' 9 bk jfbkd MOS. Jtdd LOdRydsls
njkskOCMdydsets WOCkstt® (OPN), Mt odH
Cdz' sddz, Ldzdlskwds ' § L bklottj ddvd ¢' ¢Od
BOCtesWOE' 9 'L foMmddzj dede" ds " 7 o3 StetsBSYd*H
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wdzls j tedzj 2 C* dzds BY @zj fRY fuds zBO S e s  yj tec iz,
of dzdo ' &8 &O I BYBYFIsd:X ©PE Ik d* dBdricd-E C |
&z Y sAdlezfgte o . { Mls O dzdz' - H' dWisls! toj G
HdW Jtej dzy' ¥ 9 OdzdzV -9 tcdefjctisHalzd - € dz' Isd dz
{dLEzd O j2dde ¢ pfdjfifyisjitaadiy' slssazd s’ ~  f
WOLO jfkzd M'es o shdssdsdkz M dEOHO' Is! f
shdsodzdr SR tsdzgjdzls' © "L HJWCddd daj L dzOn
w ¢ Cr, Zn, Mg , Fe, g4t S . Bt Gcl3c O
ZOS 5 dukze Od MW j* Bideh terjts B Oyd Bs L 50OB dzd y
fMisOlsdMmisdydets HisMisse " todets LB dzt hz° Is! fw (
clr "K s &d dzgj odwoeddd tyjodHds o' H
Is ¢ Odzd dzts © jPlzdd fzl) (e 1 ©O2dad ¥ Y tc' o dz' t
C' GOdssC dz' sddzgdes Bz jfkzdz 3 (P < 0, 01) .
1 d3' dzd #MfdsmazduaOdzdzy 118 G GOdzls s8¢ dz' Is d dzdz
Gtekf' UGsCH2. u V¥ Bl dsdz 42 dchE 1 he
" dzls J dzfd o dzts s 'dzdLdAD d2dEY O dztsig tefORuG) tco sdesets o
(7,94 N 1,57) %. 1 Hifit A6C4E ezt I 820 B2d da
jifed M s MsOdssde (0,46 N 0,09) % (*
Hsfdz' Hy o Odzdn jfkdz ' o LweddtscR:h B "It did
Odze ' sBOIL dzd?2 jikzd il Y ¢ ¢cOdestsC dz Isd d
fesfzMCOdzdz" L O hCOdztss HJWstegOY'-2 dad 2 Is C
Gtokzf r1s dwOosjHjd o kOBdJY' 9. ltd Yy
L &5 dzd frsfigs jfs' ¢ OdzdMm! b ' ¢cOdelssS dz' s d dzdzets o3
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v OB dzdiwVj 16§ H dz' 2 olekO Mils dEOE tetsj dzj d3j dzls * o
ISC Odzd dzOr f OEBHBARO SO jfkzd MOA
< © 8
(@
o0 _Jf, %)
g)- Bon o= .
_g a2 ‘5)(/) 'H
_ %) =z ot a)
_g)b 8 c - < %) )
— m © _§$ ﬁ Z
. (¢D) s
8 < £ = © c
P v ©
- ()]
*l E
P 10,94 N 6,21 N 5,75 N
Cl 3,51N 4,39 N 4,39 N
K 3,74 N 4,25 N 40:N 0, ]
Ca 15,68 N 10,89 N 114N 0, !
Cr - - 0,7 N
Zn 0,51 N[ 3,56 N 37N 0, 7
Mg 0,56 N 0,69 N 1,1 N O
Fe 2,88 N| 25,6 N 6,69 N
g s - - 11, 7 N
Cu - - 2.61 N
*P < 0,05 ** P <0,01; *** P < 0,001

Wk dzs @' Misst ' o yded 2 O dzO de'o dzd o590 @ B ‘sla i
Bj dzh £ lssyds Mmis! {8 dispdbe s, o jsips] Wz S d
TO©EOClkjtedzO ' dat' dz kteOy' v KROCksY OcO&],
CjBsfcjlbdudsscts oo sHyjdedzg, Y sdkydesls
CjLbd O " g e aisiylys § sW dzs @ Olsdmw s d o
Bj BBtcOded L Oddh Osls! v y' dzdd&d. AJj L O Oy
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WoH j to daef 'd3tES @ dedfs Is j Odz'dls § gzl L is © dzd h OGSqlndve dzd o
k2 dlzé ydg MGMT 2 -8B @&’ (0. § O @ Gl dzidz
MGMT Ek Cd Isd dz0q .

508 dzdiyW HMGSISS ' dalsj deimd o desfls '  ff 56 dzd dzO dzdz™
o e dzf o OdZGHMRBRICHH3[ 1 s Jfkd M' o

T o 5 o =] 3 ¢
« " - %) ”n © ) 8
™ ™ ™ ™ S = S ~—~
QB ¥ QYN owmpt oo IWOHmN~ 0
- . | - . o | BOW Is dzd
A" BtetsL dzq45, 50, 444, 0 (19, 7|0, 33|10, 21|17, 944,12 N
J T zdz' 3,3 0,13 0,6 2,75 0,021 2,62 1,57
¢ dz6 * sdBOK50, 10, 294, 2 |2131 (0, 42|11, 29(10, 3|5,1 N O
Lded?2 J 066" 0,05 (0,81 4,28 0,081 2,61 2,67
|l 60dess453, 90, 743, 2225, 9(0, 46|15, 47(13, 2|7, 33 N
ded 2 4 § 2d3,71* |0,25* |0,92 3,89*% 0,09* 1,16** 3,7**
*P = 0,05, *P =0,01, **P = 0,001

s O¢dd3 yddetsdz, Hdzv ojtd¥W' COYy' ' tejLlzdz &
B Httse j dafdztely MBE@®aZ L j dzL sz MGMT B L 6C
W' BteSL dzgsets, G cOdzglstsCdz' sddzdetscts J f zdz" )" ¢
Yoy odzj dzdzv (edm. 63, 64 ) .

vsOCdd3 yddztsdz, L O tojLizdz SOSOd3d d3steW tsdzt
f Olstse jdzgj sdydz hsedzdessmis' HjteiB' 6k L Of
[MBdzdots 90y dzdodds  d@steW sejdzi L’ § OBHE
Y ted ud dzjsdz’'e L' ke j M° ° 11 s tj f OtcOlsdo detsa
1 4 B dzd b Ofjls e s das's iBdzts 0 tr Palzdzi) SR {f 5 d o WIGAUEY
Codszdzs ¥ Is! SO ftslsjdzy” s ¥ ls! tesLodlstsE twsL t
ofdzde O Y OtSHBMS SO 1 s BJLYBMI Y HAz T
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NS ZOH' MsskOstdse ydkdr Mfeos o. [Ck' &
Lo dzs v Is'  OCEY LOCOd dsf Ostsdzse ' ydzl
Stce Odz] .

[ By dz0 Mlso jeHy ko Olsd, hts Sdzs ysodd dsj n(
o' Ldzdr Isdf " plsdizizazO ez , SO B33 ded o J S MY
of dzdo dzO@ 11 s IsCOdddz § Ot H sLdas®is dz'n ' 2 G daf t
Hts 18, OC ' dOCsfdykzeOlsdmw k& Cd Isd
S &ZOH Cd' sddz ' de¥ ' dz' steOsk B@JdoL O @dzj W&
9'H BOCOI! 857 WOClktte' 9, SCdsysodd L wWedr

1 Oz e so k' dz2@ ko Ock Ists?2 WOCk, ht B
ZzO0 §yoOlsCtse dn MlsOH " WA Motsets oL odIlsC L
fctetsy dgfleld. v OCBY L Odzj f 8Cts" dzgdgv o dC dzd € O
fjteoddedzd s L OfOd dzdn btOyjdz § OtesH Sdzs O,
Mictsdz ydzj L Of Odzj dzdzgv  OtesHESdZISO ftedL oasH(
L dzZOydzdrs L OltcOIls HjteyB® HY jze®dzdz® ) i O tiz¢
fsndises o' k.

lteOnisobks yd cdkdess' flstkSlkiod §jtj
Nntotsdz Yydzdh § OtesHiBdzsdlsOf, distsy dz0  frfistoL] didsichol
Cdz' sddzed) ftedLotsHWIS! HEts tojLtsteBIsdoadadr L C

1 ¥ HMMIsOe ' dzOh dr HEsMdz' HY ity dHdOO Mis & gz m
hts OPN fMisddkzds * & Oy ¥ Esdsydlk' o,
sflsj ¢ zOMls' o . 1 HOdz' fls: OPNC &zO&K dzo ' E
ftesOdzOdz' L 8o OdzO ' Gz dzts ¢ ' MistsfR * dig] A @disd dsd2O iy
fitciBkHSo O, hts adddC dzO oftotsHtsoy JSMY jt
wed2 ontHdIs! Hts MC&ZOHE ftskjL' o. v
ftocsctc] Mzo Odegdz L Of Odz dgdr L 3 dz 2 f OtetsH s
Wistedsz o Odzdzva | f kzdz'
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