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l jdzd € sB ted Is Odizg Wifm m N0 JOSW JL dtsdzse d yj M sets B M,
1 O dzso O ( slowalze ©G tc @HO, VIlERPIA B J totsfiiPd 2 ME s dz j tod ¢
A1 J2ttst dzH t5C t6 dh REAGsGjdevBfiz tc g ,2019 , 2 OB | Mj tesmmd 2 fr
CtdaW jtoj dzydwn M) 3 3 H &z dZDdeTsls | dis dz' iz y O fiteldsop jidzfy o3
(eO0Od{lls jteBZtce, 2008; [ SE@EI9\O [20MHE dz@tOt Hdzts d? Of
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d Vi h € s5dzj s 1 otsdzs yd ts-tlzgets 3 te izdacdd=ar®d 4 4 )
# d &3 tsL dClatdgholanginesand other neurotransmittersn strese  Smdlenice Castle
Slovakia 2 01 1) VIl Iddp] gt ) Cst@detlc j dzyfif  d3d Y H E 2O tetsH dz" d3
clf JrOdedL d3r WEAdS ydesdzedteso Oded W o d iy jdnjAiff tlz" H-dz ¢
ey H]ddy OCOH.OdE sl jtcRPttd,)],(njda@fffif S detc dzyd
¢l Ol W df we@Ldedd Isd § Miso t6pBHagdEsie Bdz@mEaKed 0 M2 )
BN HEZROtesH dsd  &J Y HdMYdY]azd E@isddOd ¢ ds s dealas | fblg) |
fMd-dObedd®S, st d3, ; vCEPfERO, 20UHB) 5 s ddglc | M
fiNeurohypophyseaheurohormones Br{stol, | j dzd ¢ tsB tc20E3PdzaB? ® B d dzj 2 dzts
dB3d ¥ HzdZOtets H dzts 2 A\N&Idzdognee j adikly BioJogical Psychiatrp (Yerevan

¢ tod3j dap1q, dzOl fj s 2ME datt § o dzydd dsdzsHT adWizyd c
dqdzlsj ctcOIsd o dzr ~ VWEaeOdl s BB z&P e @]l 8smimd2 MC
Csdatt j toj dzydd ) o) 3 HzcaOjeisl ©AL dzdsdy 8Ot df j0d3 W s tc d3q 6
OHOff Isdo dz" m d § Olssdztscdyj(Cadzy s teRA0EMeAR] )Y  dEd L
[ idHERZOtSHdts?2 BB ¥y HdMydf dzd dzOtedats?2 S tsdgW j toj dzyd c
tejekdvydd VdLdszsCHAENMHE G, 2SS yd2e

ANd dzOdzseo OW f SHH O 8100 to®F tsd3dzj.dz0 f tod W d da
it smMmd2MEses WisdH O W zdzHdRd3j (dals ® Gzl 4-D1256, ] 89dzj H 5o
0154 3-043¢56501s ), s Odzls O -d & BPOLBH dzv [ Jrtey dets2 ¢ . [

[ dydz" 2 9C kzOH,j LGazdssdEO., ftojHMmlsOo dzj dzdz" §j o

OCobttesds d ftd jcet dzj fshmiejHimse j ddzsd kjudddlsd
fMsOolssese ECOLOdr o Msslse jlsMisolky hdn ks ddscC

B dzd C Oy by i Hd MM tols O ddzj PR Bdzq S t5 040 oty L
MisOls+ d 9 toj yJ dzL detadalg jdirIsqi2L0¥f Intc dz@[dzOFls Ols+ d ©  H t
dLHOdzd W n .

dlstelzClskzte® d Bl jrof i duésipjtss Oytheghlssdls di
&dljteOlkzter , §dnmoOddY &OkjttdOdss J d&jlstHBEs

qrn tsBMkyHjddw,L O tzo i dgi'd NS O czdlsj Ol Z®B, o ¢
dmistswdal CIstsd3 3 B MB.o | de¢eOB S5Is@ df@ IAshylg tetd dzd Y O -
Codkfi “lsjedsets Isj ¢ BRs@,nzdakddglscd o OdzO
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1l ZOGBH Otc st tc Oy O Is dm¢ toj dzde® dzO opdeEQiFizs HI@Ad
MtslstczHdzd S H. d3. da. 1. 0. [cOdgimMwdze L O Y BSHHJ
fsHisGte] o Of &3' A Iz ufjddfjste jHis WSO B dzj e d ud ME 52 MdMis,
BzOC SH Ot df) s lotdizjHAgzdk© O tBie Ols s te g d fMtcOo dzd Is j dz dats 2
dzj 2651 dH S o des dzts e d g LO fSHHjtey Sk d&O ofmjn
BdzOCGtsH Otcdzts i ls ! 9dJHENMN] B dAdhydzts dfz. BfM s tc zeH.d&]. ¢
fsiRsh s 9o tOBBIS] M ¢ftdydishdgdd dast@iz o dzmi€ fis& s dadaw W
G zOo dzs 3z dzO kz y dzts Iz, H. B. dz t. 1. Yvyjtdzdetse M
J . 8. 1dSdlddes?2 L O ifistdstsd 8 tc bH dintsdsgai, fzdgd§ @ &z dzOB t
Bsdzj Szdzw tedats? { dzHsCteddasdzsedd d dzj2tetsoddidd L
ot dzd dzd . RMC tcj dzdgw v Bd&zOGtsH Otcdats fiyls ! 9 jHENMNj &
ddzj SMjjos2 LO dgjsyjdedisze fsd@sh! ftod OB,
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| Z0o O 1.[ Rlunt{¢tvuvt 3
1.1.Cj di3j 2 s o ts BSj QIES 5pO M0 ¢ kdgjddizO dzts € tstels d detso 52 ) d

re®© BJj &0 D s b Is ¢ ozdd R ISBR B -dagouti related peptided dzd
agoutigene relatedpeptidg, C slsstdzj s ls MtekzCIskztodzs] d W,z2dz€ y
sBjHJdzwels o Mmjddi2Mmlse s B Cdyftice] M@ iclizdf diEPAsdg &8 t
B d&zs¢ OcGcklsd o' wWodzj dz 9 AGRPiced Wiy fitpditigl dp§@frRannsél) Oz -
al.,1997;Dinulescu, etal., 2000 A 2 dzS yd sdzd tctso Odzd j Bj dz€ ts 9 md
dzdlsj @l istpfzso dzsd3 tsBMEzyHOJIsMw o MmMeawrL d MM oL O
iy dAPRIHdL o sH dz" B3d s ejjH " Ghdzp g Hatzd ¢ © ftostsy
(Vs ¢SEMftejmmdy 1 [[fs orWodjdO S0OC o fjtedw
OtcC ZOlsdetsd3 W H O, ¢ dOydis(lssidDQizlz WH e S H d dzts y dzt
¢ df s¥(Gantz,)Fong, 2003C s O dsdjciB@B O dzv jIs MB 2 f toisc
nSHJ fsmMteOdhdzy ydsdzdese s f tetsyd Mmd dzeg O, n Ot O
ftsHo JtEe Oj Isfmw tcOMh j § dzj dzd s dz" ~rdzO { jdfjlSig§re@dzEs ty d Is
fisd Bz dzd elzs M dj ¢ stcdi3teezB- (v BB E o J IOmide] joatsRts tels d
Csted3tsdzs (osuy), dzd¥ sl MaEy detiz] v QNefmdbitet af, dz979; d
Raffin-Sanson, et al.,, 20031 L Qo dMd @3sMmisd BIs Isd fc@ IStOgjfPr
ftotslsj sdzdlsdyd MEtsets tOMh j §f dzj ded w tcOL dzd ydz' n fn
tcOL dzd ydzr = § j § Isd HEippeh, Myirns, 19 C Bssls ftetsyd MM L O
Md tod deif g tsASTjfCa s G 5 to Zs d2S p dgal | tEfls Qe 2L O d M dssmisd 5!
SHAd8tsGe ddzd tBtsdrm WJjtedid dzstse o CdzjlIsC j ftctsd mn
tcOL dzd ydzr d3 M @ZhdsiMBins1O% Da@romet al., 1999,

] zdlsj cOkzte] totsdz B ZOdts € stelsd detso ™ A
oL OddsHj2Misadjda fm § Wdsdziso rlsd O] Yoy srOmEAS ¢ S(teflss |
st 3, [ 354 5hdbneRld5). AlzdzS yd sdzOdz! dets| Q@ Oy GCRE] J |
cOfmMMdizOlstcdo OjIsmw o COyj Mlse j 1 dzH sEopglzdrals 199 tzls O G
Quillan, et al., 1998Rossi, et al.1998 Coneg 2005).

111. [Bh OV S OtcOC B jDHk g O

1 JdzsS Ockld MmMMmissdls dL 132 @dsdnddy $ipe dtslg ,d:
dzO -¢ us dziByltman et al. 1992). VUV Gt Lzdzses o dztsted3zy E
Istsdz! € ts Bultmanrse}q)., 192 kfuOMmlse zj s d¢C e dzfis dedal,L u,
1994; Yanget al., 1997). J CBY 4 B3 ZOdzsyd Isr L CMftej MiMdtolzs
o wajlsepf o | Ulsts ftodoabb@Hd doH j dzd dzO'ls ydf ¢ &L Yy ¢ [ A
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LOadMmMd disdelzr L f E®G s [z ol Sdhytiug jdbgfigidits L  dzZOL W | tod3j dzls O,
pdzd W h jets O fddds s dz@skdinRGsg @@Raingra et al., 1996).

1 J dzs €  fipeevzsrdo O Isfyw Bfgets §idlttk) 2 dlswef iy Ulsts fHtodo tsH
f) ded lzd & dalz Is to d sz jlsidctistputy [ A, ditstsise | Islso jzdghtsz " g 'dad ')
sdtetsyr d dzOw O dsdf3, seBtg dZsC 0OG kliIsd WiEdC ydesdzdtelzj Is
(Lu, etal, 1994; Sakaj etal., 1997; Yang etal, 1997). 1 sC OL Odzfp s qYls®G kB Is
WodzW j s Odelf ©¢ B dedf MIf SO L ¢ MY to f3fh) e udsy i g€
(Lu, et al., 1994; Yanget al.,1 997 ) fmo was’ 9 Qjdsdiyd fiej yJ § sstc © zqd
d34 dz' AWjWRd dzdzts frylg i s t IMacNeil, etal., 2002;Chai et al., 2003;Chai etal.,

2005) 1 twH] dmMmdzi Htse Odzd 2 H jeditEeddsiisfae Iz gtlgua] dzj 8 C
dzj L Oo dpef Bty , 1€ O c®wts@dgls 1 ( Hu n 1995; Grahanetal.,
1997;Sakaj et al.,1997;Slominskiet al.,2005).

L YRS &3jrOddL B t6mpddzy ey d dgO fif ls[tevadj jdgls o t6 j o
9" W idz dzr . 1 g Aso0dz8 0 ltlkzdetcOels 9 Oy dzzs tots
otsdzsf, fded3j desOydd Styd, ddzHdoeadHEZOMd dtet ©
(AbdekMalek, et al.,, 2001). v yJ dzts e Q@ d ¢suvy mMeoweLr 90 Ist
fteOCbdyud MSCd tHJ&OSEs tsf Pubps e kizg s pa-bp o b ],
Yd dzso JEPH  didsgilzy, detcOjls o9 0Oy dzze ttsdzr o t6j 6 kzdzw
Yylsts £ yjdztso jC O BJjdzsC Ocbkzlsd ftoddd ddOjls EZyOmlsc
et al.,2002).

s totsd3y ss¢6 s, -y ddisoji IsO eoedgddrtds®  QipOZz IsWflz dz€ y ¢
fsmMCtsdz Sk §s5C0OL Odzts, Yybsts o wslsdzdydy s xdots
L C Mt o) fgd te Iz jdldefsve ts RinulestyOelzdl., 2000 Smith et al., 2003. 1 j dzts 6
Oclzlsd © OHdftydlkor o " j2 tPseod "OF Isd ot dfififlse j M)
BJ IsOBtsdzd L ZO dzd {, tralis2000). Cl ay c o mb e

112. [Bh Ow S O©OSC BIREB]MIsdS O

AGRP {5 fMotj?2 MmlswkChkie] syjd §soity d&O b,
O¢ kstsH 5B dz' o5 Olijadztislds, (1997) . AGRPRQUBEENE Bl dL
OB dats € g I8 0 % dH j dalsd uj dz )s.0& 1§ ehisiBl e d Isdzr Mafc «
fshdzj Hise Olsj dz dzsfyls: o  cEOMNG jjodist? 2 Iz Wity O, dztswij
Wstedidkzy s §wis! Hd f)kShutireraldz1997). ol z© 58 O( d ¢t
AGRP L € Mt toj fyffdetg lfjdizf) i fMis o j dedets L (0] cedidfdedshOigEadgiy flg O ¢
dof jtedWitm§drn dsCotmE (dOHY sy yded Stso, 9) ofpj dz
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dzj B S ¢ ts dzd Wj(Dlenann et al., 1997; Charbonneatet al., 2004; Stutz et al.,
2007) . L 3" h AGRPUSDO G Yy ilepYz@H sy dzts? Y detso 52
(Charbonneauet al.,2004).

] A1 ¢ L CMAGRP i d've dzjy dzO  Isidg & 'tc TSEZD Chiz © tsdaBic
Ccdf slsOzOBEMO (ot s) . 1 sC 0L QMER P YlsttH o j o 6
f sfls tc O dzf dzv3fsopitfddaf CdA@ydw i3 d  fted ff sdft3" d( CYtgdststids
LC MY el MiEsAGRP J tec d uj fCdifrte jdajtl@ad afgdiv o dzj ME s
wtcOG d3j dzbliss8 2 2 l32808mann etal., 1997 tdfp.OdB)sdzi j B d tsdzisc
OCIsdoe dzr d3  WhoQOGCIAGRPIBE32 Cistster 2 5l MG tif diay jj dstinav &
ZyoOmlsC O dMmn tSHEED dzals dzj & @ dzWeS g s OGP H j 2dylse d §
zzyh j o Mmi q@uillahLekzal,ja®8Goto etal., 2003)r tclz e d | w AGRE o3 dzls
2551 ®¥f82dzj MovwLOde dzmdz® j P Msp dets IsOC Y J 5B dzOH
O¢C Is d o d4@tilian, et al, 1998 Goto, etal., 2003 Pritchard White, 20095.

m—r

132

i S |
L e} ==]==

sgnal

|
»| #—hAGRP -NHy —»
I

L KK RRA

tdfm. 1. -] GO, HJ i3 dzmis to d BERPY P dnjsTc® | dzd J 1 &
( § ®tmann etal., 1997).

tt— hAGAP ———» |- hAGRP

BEqUeN0E

1 5COL Odets, ylsdet & fasd Hzf BdejBHzOE AGRPE BS)zts ¢ Odzd L ts5¢

MNPY ( dzj 2 tets4Y) § §d ip  Hahf et al, 1998;Schwartz, Mortin, 2002Luquet
2005) . Rrn BltesMisCd or wo dzj dz dzfy Ibsdz ¢ 20
Hiclze d n ts g3tz GB@R™YNBl( et al, 1999; HaskellLuevang et al, 1999.
Az dzC yd sdzOdz! dAGRP (Odz@ a3l diafizis &3dWp»d A3 jdeflds@ c Olskztcjy o
sB Mk H Odzts iy o MmMeawrLd M jet EyOmisdida o tj Glzc
(OSCIsdoeadtekze h jets O fJjIlsdls) W iPE Jsrisjed2d W 1 g "edzds dz@ 15 €
sfmdzese Odzd d tejLEdz sOIstse L CMY J tod d3j dzls sAGRR) o dz
Colstster § Hj Bsdemistcd tcts o Odzd o J dzd yd dzd § -Fos Of
d Bz dztstcj OC Isd o detsfisd o dzZOtss] de@iigds wizts,d3 s f fitplds sOLZONd3k
fdh joessj Hilddn Odz: dzj 2" j &3 B ' ZAGRP 8% 103 20 dzis B dzQyHsA
My smMse dtsmis: ¥ MmewiL o0k MW M [st3 d [st4 d,
md ¢ daBfda®, , ysts d fHftwdetsHdls ¢ dL d3j dzj dede 1 dzj to
Of § j IsRsq) et al,, 1998; Stankg et al., 2001; Schwartz, Mortin, 2002). O dzdz" j



15

Sflstscjdad sd¢d HJBsdmMstedtolzt s ACRPd &hff de'f in'fnd Bl 4
dzj 2tesdzseo o0t s d f dh(NMatthewsetal.,R®8)j H j dzd j 3

[ dese sy d mdzj dzadz j dmidzj Hiso Odzad W ftotso j Hj dg
g L zdz! sOIsT HJ i3 dzfis te d te l Isd Ltalf] Lopj ot(d] j-» df tesubdigjjcatas
ts B o34t de@ 3z Is © Efathamletalt, ¥97; Shutteret al, 1997 Ebihara.et al.,1999;
Stutz, et al,, 2005). 1 tcd OCIsd¢ & @Y dd ) d O BAIE RIFO tzip ff tojj dzd
O dzO dzts dsdfsuislats  ylsts dzOB dzs H Odztsfy)! 2 't Madks, Calas S Ok |
200). f Hd2OC 5 &2 3r " g2, ABRRE OlslsdzdrydRt dojsdziz j detsis d
fsojHjdd® dzj. OB H Qfdmsiff f sdzsy d dzd, yYlsts { Ists
Cdstf § dzMmOls tste dz' fGantzj For@,d20068 d3ts o

ANzdzS ydtsdzOdzt detsy L dzOyJ dzGRP a1 s 8 d » ¥ g @ dzgzy e
cOMMdzOIsted o Odzts! . R~ W kdz$ yd sle20@zizidals jj d3estdA@AGdsdtf
fiif dzH j-F OdRIsstets gz tsls otdenjwysiQf titardz’ et af, 2004). & d dzH j3¢ O dz
slsdzatsdls fipw ¢ M i3 2Mdep lizts yifias & it usatzt tsls | 56
M sMsedr 7 MowL' 9Ol tOL ddyde j odej S dzj lstsyds j
[d2 1 CMmftej MimMdeckzjsMmMw o cditlsOdzOBkzMmi, 1 loc dyOMmls
fitcedoj dzstedgS vdawtde , HstoL 3 B § Odk = G O z@ tc DRQ Y d
MddzH j-F OezOtcj e dzw ydd  slstcj B dzi dedw o @Reizs edal., 1 dzj te
2003; Straderet al.,2004). { | n OdzdiLcds HJj2Misy Y j o o WzgPllglstsdzj Ht
dL kzyJuds dzH j3¢ O dzd3jCildss H &5 A3 dz, Colstster 2 ) tojLlzdz Is
slsh jfdzj dedv dBsyjls dOrsHdI: Mw o twOMlse Stcj dzdats
ltej Hi E&ZOEOs s, ylsts d MO { SChksHB®) d M shse j dz
2O tjceckdvyds 1 dzj tecjlsd gdmStsd g {f wlA) dizf dgfn @ ,C sks@ & dX
mMdzdy j dzdJ ¢ sIstej B dzjetatf,2003].d " d (Rei zes

RMMdzi Hise Oded W, fiActey FHj dade'dH J &Y dz' M IsAGRPas fsB
fdtedwjteduimMis? SCwsed {tedd Hoyjddaiatgdddetchl. 269M)M -
Clsd HOddrf Bd i3ts Bz, ModHjlsjdz Miseakzs Is AGRP 9 o
fitedWjtedydimMédrn IsCOdvrn, O ISOCAQGRPd s dzj 2 tetst dzH

1 8COL Odets, 83IR dsGRAs COLT™ 9 0Ols! mMetsd 1 WWJ
B ZOdets € stelsd deso ' 7 figjufjlodiHHERIOE OHdGA2 ] Is eCms dzd iyls [ s
et al.,1999; Tolle, Low2 0 0 8 ) . v sfsBdsmls! AGRP f jtjHOo
BI Is! sBEkzmMdzse dif d2@Q Isfj AGRRIstheo w L " 9 O8 Isfpw  f tcOL
teJ Yy f ststg@al(20h0i2l)l.o 1 tcj HYf SdzOc @Rsly j syl tch BB Ols
d udtiL Hkzedj, §s8CO0 dzj L o, j2f0d)J., teg mgdsls s
LS MY j tedikyitdald BT OL Odzts, ylsts 2 & hj2 o cdfskod



16

mMtse Mise j dzdzlz ® (CRafipgnwepinéy dal., 2004 ) , sH dzOSC a3 -
oLOddtsH | 2Msod2 v@AdfLBY OBy B3, dd&jshdjmy o
BinOdedL BOR Hj2flsadw AGRP dzj S t5dzHOEz dzjedsis
dLzud ddWw.

tickd ydw AGRA shiphgtlse dzv j kMY t©OL dzd ydz' dse
AGRPjtedujMSdn tolzopjj 25 de@ Ay jtfasde®r ¢ dzj ffIsd dzz  ( «
d dzfy iz dzd dzlz , ¢ tc jClfbdsineaudpt aly te 2004 (. Lictse j dAGRPO®t | s
cdi sl O&zOddE M, oL EOMSO s dZOkBh O, CBEHO Lkt
vOCdd3 tBOLBd, §5¢ 0L Oditsddz®te o3=LdaEzjdzEedd v o@ff j s
OCldedtize " dj o dzd widisltgls d € 6 ) tizgl WABHPHIS oM § WzPMMdtelz ®

dzj 2 s dz . 1T MSOLT 90 Oj SGRP  d3dzjdaizd jo dasf Wis ts3,dz0 Y Is[t6 |
sBr yde &, MysSs2dr 5, bkhmdksedwrh, O o¢Cddgos s
Gjftedor ydr & d dzj § ted v Is dMafhew tsog fls 52018) delc g O N
CEEBEdOd ds?2 &) s 0B SARRY YR t j &) md 4§ d & dzj -
s d )0 dzO d dzjtesdzOdz dzOv tjckdvydw. ©OS

Hi2Mlsoalze h iINMPDA g jtigjIsstd dzj HOo dzj 2 tOBBIS] BN &
OfmMstetsydlstseo o AGRBMp Jotsdz®azd dij tcjL OHJjdzsSL ddz 1

3rhji2 Mt o GRBARDJ dfdzs wymlisfjithr i | | ary acidic pr
OCIsdo Oydd OfMmbttsydlsse B' &zt z@ ¢ D) DER o] & jodz/ddts p C
(Yang 2015).s OC d d3 BSRAGRP tsekd uj M< dJ dzj 2 tcts dg’ w g dzw

WizdzC ydtsdzOdz! dzr oz f st H ded ¢-Bdizd § dzdgBdi H 2 ¢ A B tis't
Csdzlstesdzd telz® Is, f sz yow mdc dzOdzr COo¢ Bl fjted
dzj 2 oshismoc ©O. 1 51 Istsdizz O dz@GREjLtc ctef Q[ff it JdHRj disjladimftsvin s €
EmMisOdetso dzj dedJ dIsteW sWizdzC ydtsdzOdz! dz" = 9L Od dizssMmo w
¢ s dzls to 5 dz teOL dzd ydz' n WikdS yd?2 BsL O, zyeigbdt
AGRPj e dud MSdnrn dzj 2otz do + StfBzlstppdztf e thzC yd 2 .
AGRP-d 33z dzts f sL dIsd o dz" sltesMis ¢ d 9 cdi s
dzj 2tetsfj S jllgthacfdg ro ftoj sflsdyj ME 2 B dZOMIsd cd{
OBqcHOdZ , ©® MtejHdgj B BSLEj,  OtcOBtcOdzr d Odz! dats
stcOCIs®. dR H J dZISAGREL Ooy@rdzj &3 dzj Qtesedf sWwdL g, Mmed
ts dz Bsydls oresHdls: mMw o B2 CtotlBC, y
w Iz dz€ y gagnol efal.,, 1999 HaskeltLuevang etal., 1999 . l mewrLd M +1Is
ysts ABGRR, y®misdw o tejebkdvydd {dzgjtecjlsdyj s
O 1 dgHtsCteddade | WER ydd e OddL k0O, 9 et glQ Mmls dzt
2005) . I Lif Vb § o i B AR Odets, ylsts AGRPw@ | daj L (
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Misd Bz dzd oz jdI¥ CRFBe s H W SlsOdzOBBEzMO, vyl ftdosHdls
dbsuvy o Cttsetdl,2(00h2i)l.1 ouOC xj ¢ OL Odts, yYbts A
orojHJjddTongdtf sall.¢t 2008) o

RMf{tsdz' L soOdzgdj dBsdzj CSzdzvtcdzr » § SHAaAGRBdzO ff SL
Hiczeadj Wtteds™ tso jHjdzdsipoz( ¢ tctddBj HJAREDR 834 @BR)MN.0 dj
N 4 &z H 5y TangBlristen®enet al.,, 2004) B " dzts § sC OL Odes ko j dzd .
ftsojHJddWw d zd3sj dz' " j ded j MY tsdzls Odzdzts 2 tc OB asdsq O Is
stcOdze j dzdzr = 3" P On M ¢ dzkzlsOd3OIs | tc 6GFRL J € S @3d O dziz]
f tod Mizls AGRasdsjic s MiIselxCotclze L Isdrn dgj 2tctsdzse o top j dzls
Cdf B8l OdzOBRBEzZMO. AGRPR Us@L2" oddR tsldsigte d3tsL detsj o dzd v dzd |

dzj 2tetsdzr , OCYJ €0O¢C d Oetdedfylsr [st 3/ 4, o Ists
tcjyjtilststeseo ftcdotsHddz ¢ osLBEYHjdd® cdzizsO®kOlIls,
"HiO Bls@dodkkzmno. v OCyJ B dzts fs5C OL Odzts Z o3

or MotsB Y HJ dedV G ZIERSTHOMERSC yWints sif sL o sdzd dzts
Qo lssteOd3 dzj | LAGRBBE@O ofldd J' fgaf{gOf sdud MSCdJ ) yjflstis
19§ sdtedud Mm¢ dHu dzg dendd,d208). AGRPISOC ) jJ SCOLT" 90j s
o dzd W ded } [ [dg@z] 2 tetsdz" orLro0Ow dn cedfjtefsdvted
B4 d3B 6 Odedzs?  ff tesdzd Y @Y Bwffsid] dpapz g gazey [ st 3 d
Odzls Oc sdzd M s d SB tcOls dzts 2 Ocsdzd mils AGRH -~ d@3tstgiijusi 1 |
sCOL" 9 0Ols! ddzedBdtclzjn jJ o dzd W dzd § ZO fsLdlsdoe
(Smith, 2007).

¢ dzO dzd L tcOMYy toj H-dziizlizdistc | ACGR& o dz' = slstetsfls
ModHjlsjd Msoalkzjls, Yls ts s dzd ftedmkzlsmise ¥ Is )
dzts tc OH to j dzj tc ¢QfS(FEFN0] Bt al.sI®Wt s BOdeso O, 2012; [ drts
2013, 1 0O & BOHts COL Odzs dBSHEZEIRPEHED | {f S IsHig j 2Byl
Odz¢ ts@ sod®'j H JAGHEP]8313)f tedosHddzts §& ko jdzdygj deds f sl
a3r hj 2, d dOtBBitrls, Aagrp f ts Cdar ¢ @Axrd  fifdzd o ji digedz’
f slstcj B dzj dzd (OIn&ydzalts 204z stetsh s dL o jJ Misdes, yYlsts o ¢
OdzS ¢ tsdz! dats 2 LOadMmd di3sfils d o tso dzj Y j(dz O BHOSRES® d3d
H©62002) . ©vOGCYj] dzO Ctor MAGCRP &I EH&PL Odz oy WY A
N4 ZEH sy ¢ O CsCOddetso lzs Ho dG Olsj dz dzlz® fnj d
dzj  stcj H Mfical fdxdzde® " §(gucleusadetsnbens nAcc) dzj B ' dzts tsB dzOte
gL d3j dzi dzd?2 5 HOdzdesdzse Isdfkz HodeOlsj dz dzgs?2 OCIs
Eyomisdd of sdt 4d = Octsdfcsso oyt ydd o' tcOBBISE
LOadMmMddiisMmisd d fMmewL Odedz" = ) (Alsdsdd @3 alin®013pJ 5O § dz


http://www.ncbi.nlm.nih.gov/pubmed/?term=Tang-Christensen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15231700
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fsfmdzj Hdzdj] 2 GEBHO 9 zdlsjcOlskztej f swWeo ddzd !
AGRP o toj ¢ ey qEdzOdzs? OCkdo desfylsd HEY Od
d dnted dzO, t 5 BORpsehedya et 2aD, 12015) | O3 s OC ¥ § dzj d
dimMmdzj Hise Odad v , f SACBP » 9 @4 Tdzr v w6 dz' detstc OH toj dzj tc @
BsL 6 0O.

RLO jJMlsdets, ylsts HsW Odd dz I odztstdgjOchizedyvda@ode(d datz |z
Yyd dzlstets o Cdf slsOkzOBZEMO (11 d w{cC), GHJ,
AGRPj e dyj MSdj ®btesMisCd. sO0Ctoat WkdS yAGREZO dz' d
d o BB&OMIWA dcsO0dkdL Oydd € 0lsj n t5dzO d3dLda) yededd ydj i
B " j dzgzp dL o Misdats.

1.1.3. CCfipfited Modd EsLcj EdjSsfdlsoshdn

SOYH"™2 (d1L fwisd sdftse [ st W o Mugtisyf v
1992). I d&kifmlkj dd § tei H MmlsChgeadwis Gsdzds IsoH | telg' Wigtstj Is tdrs
s tc O dzfp) BP dgdz" d3d  H 5 d3j dzO d3q . I'mg gwis! Wwisteds [ st
OH Jj dzgd d&zOIsyd ¢ dzOL 52 d dn OCIkdeo Oyd®e d M dsts &
Mdc dzOdz' dese sif gtsH j to Ols ) Mo s 2 MtczC Iskztej
ftotsls j d dzGf dz@L 2t s Is j -4 dodrdia, L ets 2l., 1992, Yylsts EZCOL " o
otsL sy detsfls! WsMW stcd dzdtetso Odad W .

[ dzw [ st, ) tsls dzd Genjo W Ls@dzdzh Bz ctefjryJ f Iststetso
otsL d3tsy dets s ¢ teJ yd ¢ dzd dzc O(Gamjetyql. f2A0tc © 1 g dzd H dzd s P &
otsLHj2Mlsedd Octsded MisO d dzls jHig[dsO R Li@agddwj dielgedy Jd¥Rls t
HJ MJ demdlIlsdL Oy d\Wondg Minchid, £986¢ Baag et(al., 2002 1 tcd Mo w L ™ o C
Odzls OG sded Mistsd3 dzd ftesdmMatsudls ddzlsj tcde@dedys @ Usd W
sMisOj Ismv dO KGHagetalo APP sCtaigjgdcdsts( fted Mizlsmise dj O
fsHOoadzv jIs ddzls] tcdzOdzd L Oed vy J § 5131 tizjj X MO @ ¢ s @atfld)
ddzedBsdtelzjls ISOCYJ MytdlsOdzdzlzy Jdzlsj tedzOdzdL Oy ¥
dqdzo jtodzesd s Oc6 tsded Myls O, Is. j . fmdzd ¥ 4 dzd O ¢ @ o d
(Shinyama et al.,, 2003 s OC dd3 Bt OL ts5d3, l BHds2 MmMiststtsde ,
B ZOdets € stels d dzts o ftoed HAzdljd dsdd otsLHj2Mlseadd
tcd yjfbststedets?2 CdzjIs¢d, tcj edzdtckw IsOCddz fklsj ds
fiteiHOUud s ¢ Mmisitwcizteds” , &3 H dzj dedzOV  H d ) fA@scyts|daduyfigfls,
nOtcOCIsjtedzOW HdzW toj yjilssteso L Istsets Isdf O, By,
s sMtcj Hz jalisce 51 sfdzj ddzls j edzOdzd L Oyd d IsO¢ 52
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ftesHd dlsj dz' dese s o t6j d3j ezd § g6 Y B B y(Baq itehlc EBRr@z]
(ydls. fts: [ JoadystoOw, 2007)

t OLdzdudz § Isdfr" [st dd&j¥ls L dzOukdtes P dzeizdztip® Ml
f 5 O] dzetsC d fydzts Isfdigs dzbets SrasdrflstO@UWd d o IS Odzwv s d OW W
Oesdzd MisORBd d Q@ld-Kadek dxdah,I2@izdranj(et al., 2 004 ) . zdtots
tcOMf esMistc Odzj dzd J [ st sBdMifjydeOjls otseodzj yj dz
ftesyd M . 1  Apwv o dsdigdls odiztsfds { 4

[st39 BBGd "tsd Sdyd vl iMsedjez]]ssipOodz0 iznj , I
cdf Py, dzstcOdz: @Bz wBtg] BB dzr "drn Y sizRcO®E Ddzn «
WHTA, ftecsH sdze tso Olstsd3 d3tBagdol et al.,\v1998; RRosellPReuss alk,

198). 1 ¢t s of verdg @BHY A0t 3 fF JACGRPL o d Yy ddn Q@ ¢ dzO -
Yls ts ;0 daHdgts d3lz o dH jdsy@fiflshisotizd Is eb B Oud Mded dg@ dzts
(RoselltRehfussetal., 1990). 1 o jHj dzdJ M JjydWduyu mMEtsets Odzls OG t
o J dzd yJ dzd ¢IPSQO MIsfsfsg dzj 2 tsdzO~, (, CO¢ Mmdzj Hiy
1 [ [ s. Cls dis LHoOizY sjls ftc OMMd3OIsted 9 OlIs+ [ st 3 C0O¢ C
fJIlsdzg tsB tcOIOy201o WiFitfmowr ™ 9 O Isfqpw Mt o fmj &i3d
SHJdOC s HEMIOWN YEAstste” | HOdedz' | H5COL" 908ls, Yy
By il fwedesHdls: ¢ bpdvdzj daE@eO (Renafyist Beats 2011).
slh Mok ls HOdzdzr | B OSIdeoOydd yJ te4 t5ls Mg {23
By jls ftodoe sH dISERKIR i3® 8 BUWEBKECY([dF0 L (R2th)& t§ker@a et al.,

1994 Chai etal., 2003).

[ std4e AL a4 or wo dzlp @zOcglz M jo,d flsOzO 3z M J , Cte g
Odkd 6 H Odzj , Mistcd Olszd3j , eMmdd ol8OAz ippeztetat @ @Mdunt | o
fstd4 o Are Bjekadwizjlshy fdhjotsj Y§tsojHjdd]j
cdf sls@if@ sty d-dzO@msifiasyj yded ¢ 5o 2 te &) 4 B & g5 ¢ (Hride, 5B d3,
Gruters, 2000; Con005) o jHENMN kY tsdzr [fdoiu {diS HdgsXsG ldstsov Ist
[st14d4, PpOCEOS d E d#Hj2 M t©OLddyde &i3d dBzlsOyc
cdf jtewoecdy d tydtjddj d, ¢O0¢ Mmdzjdaffls ota[@f s tda<
sOC»] MCOLr 90jIsMmw ftojHY sdztsy J dzed § , Ylsts ytej L d3g
Mjtejsbdfdui MEsets o] H j-dgfe Odidiyd dzn teds'd3. o fOrsisiz «
dsuiiyse jUpdey , Shk" jMise dvs s (WkiRigdztza, 2000.1 L
CCMY j tod d3d dzlsT dzj HOo dgs fftetso j H j dzdz" | zO0 Cte
Octsdzd Mistseo nfcs t flted o sH d dzs € z d3sj dz' M j dzd ¥ f tslstcj
ModHjlsjdz Mlseakzjls tsB 4y Omls d dO dz¢f tscDisteyedal, (2034 &z dzw
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sOCY] SCOC df ®L Ofdgd 3MowL ' [ ERKA/ B @EisH &0y
WishWsddesL dlstsdz datdl.,2008s: ( Vongs

vsO0Cdds BBtLOL 53, ftej HMIsOo dzj dedz" § HOdzdz" § Mo
[st4 otodjyjde o tjOddL Oydy saf@pskd y de HEdzGSWEY jf §
o dHdzigw e dzv j Isyw  d3j dzj J My jydodzdL dtetse Odedz" d3.
Mst{ 4 cdzOody 8 SBLOLBE oddw,jls &O it s dj dd.
Ndetser j L OYOM R4 Is qRablinzBansgni) QAN f ZISFHS A  Hot
cdetedH JrsnfdsE OiL GdzssB OUldsdf O tj yjfssteses dsckls
dzj 2 tetsdzj ol, (eBalg n 1999) . Clsd toj yj flstster d ar w
LsteOHte ) dzj s dui MS IR MtekChbkzwOR &sSLEO, ©H O
COjRsdzOoBddzj tedyujMSdn dzjcsdese o dzdlsj 6Ok te

| d&dlsjtcOlsktey o' MCOLT 90 MY ftojH sdzsy j dzd
fnd fmls (Wikberg et al, 2000. s kh jMlsoksls HOdzder | B Istsd3, yls
Mst 4 dzOuddzOsls 1 CMmytej MMdese Ols! MW t©Odz! N j [ st:
| BB tod 5 & jsdgjHIOO0, Mst 3 (Miskeitekrfgiah 19990 dzd H dzOS 5 toj L b
ZOh jets dhmidj Hso Oded™ Hj Bsdefjlstedelze s 1 ¢ MY tej iy
{20+ ([ sBOdso O, d Ht., 2014).

1.2. [BhOW D OOSIjttdMmMisdCO COIjrntsdzOBddzj tec d UJ
1.2. 1. Isj9@lssinszize d3dzdzs & J

SOy - sdithdgdide™j dzdz" | OBJder , Ctslstster j-sf B § deh
i Od3d des Srd MdftisldnIls 2 O h OW o @B Oz Ao fmdef  s5gz2 M d -
Mddzisj L dtelzs M O imw o fJ Uy dath 3L+ sW | GAf sz alz@isze] Hz0 Is t
sdetsL ddz phtez fz®) sSsCsdzyOdedj, GHJ o dzj BBgzisC
ftocj sBtcOL 5o O Qg [fpwd )o, [H{EWIO dfd dz, dztstc OH tocj dzO dzd dz
1 IsdnA 1 IsOf tso Hsdzy j dz2 thkh jMmise dzvw Is! fmw B dzOG S H
W Jtcd3] dals ©O:dze d et tieSsM dfdzOL " -H j( QB SO L T (ddzd ¢
Otcts BOIs dlyQ dEk dfC ) dzts IshyH, j § HOeB G dndd t-@3 Is d dzis s P )Xz W | t
(tedfm. 2). vsO0Cdds tBtOL s, HwdmikzlsMmMlseady o ¢ dz
COCBs2 dL ¢ 0Olsj i dAB @3 ditsds o OSH Jnly .

1 tcj HiNls ©O9 dzj dzdzO W d dzdz¥ mlstcOydw Hy ddsdzmisted te Iz
dzj sSBrtSHd®Bs 2 W jtodkj-dzEO0OKBstgS Md &kOLr)A, ¢ 0O (das)ts, O
Fr'{fn¢1j SOt Mdd&zOL O d 1) .

1 sCOL Odzts, Yylsts o HsW Od3d dzj tec d yj MS ddgd dzbizP ? tc
(vetes ks 9, 1999) d&det o BHs?2 Cdjls¢j, dzd B ts
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Mddalsj L, dOftcOodzj dedz" 2 dzO ko jdzdyj dzedj Ektetse dzv H
fedmizismiselkzjls Jhd - slptejlgds? oW jdushg st dzj tee d yd
fMdzj AEE s W t@dydgslod zsteOdzmW j tOL T, Cbtster 2 j @0
dzj 2 tots dzOR .

L-TUpO3UH

TUPOSUHIrUAPOKCUIIaA3a —> ‘l‘

OO®A

OO®PA-gekapbokcunaza ——> l,
pocgpaMuH

podgpamMmuH- B-rugpoKcunasa —_— i
HOopagpeHanuH

N-meTtuntpaHccpepasa —_— l

appeHarnuvH

tdm. 2. CkOfr BdsMddksjLO SOkjntkOB]ddkss .

1.2 . jXzdviydw M dabggr © SifddzoL '

szt yjord3 wWjttdizd dzstsds Mmddzsj L © eofmj A COIsjnt
ftedmMizlsmledang jls lsaftf Or C Olsj n s5dzO B dzj to ¢ d UL FldStatsL dddg
9 HIEJqHttsE MW j dzd &zOdzOdzed dz, dMmftsdzr L v o COyYJ f
Bsdzj C Zdzv tode” 2 FE€'d fydats elsta’ fid v)] HtiHMmlsOoadzw jls f
Y dztseo j SO d o mh deB ff tlzd 3O s dzo € 6 9 @ giz'-Wsty tdeddzO IsY to IsiAS
Bsclzls B©BKOLO 9 Ols! d et d Isj lsta®id?jyaf dzts o JO
Ad3ts dzdeg-W s BLCARG His?2 Mkl jHdddyr .

tdekzdavydw vy dOdetdzj dqLEyjdo d weodw jlsf
tOL dzd ydz' BB, - Qddsts § jtejStejh doOs h damw djyHLE
gbkh jmlsokzjls HBdets toj d3j dasgdvic d te j I Uz@ihyIsyddd  Idia{G@izshy CL
WOClktstetsa, odzdwehdn @@ gtedzOGHth dzi By dzO2 i d dzc
fesy) MN@dze) o lsafjlds’ MO W delOd miazse d ud M dJ fl
CteOLC Mt yYdzOw toj ¢ gy, ydw § dFSus@fohd@yiis & B tc Ols dzts j
Wittt dzs® COkjosdzOBddzOdBd d do d3j o s agg s O tgg
sflsOlsS Ok fipjjtedd® s stcdzts G fiy e, s-U9) BA -40 (tod fy. 3 )
WY sedddeseo Odedd vy 5 {kdd MOASO®B § ted dzd &30
smdeso dzOY 0OCIsde Oydw vy (fsysd o 20 tOL) , i
Witdsj dip @dzr® ) ZuOflsdigsizd 1-BKAIf] OBl d&zO §jte]
ftej L @GFO/IEBRBO B' d2s S OL O, Y] i sEELOF Is ¢ 5D QdY dzp
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zd3j dzt M j dzd Wy | b gz | OdBBdzy j o jtesWisdy 3 d3j m OcC
e yjflststetse LHjM! WodvjbsB® diddagds d§ slimGoged ¢ did
2001). 1 ted yJ o3 f s dxf tc sVosplédifs dztizh -PKIl O [dndgte® -44 .U |
sBOLEjIs Ct@f diFm i ceskiBdR MfsMseMmMlsolzjls o
W J ted3d dzls O, oLy dets L O Myl EfMmddz dzgdw flsOB ¢
Hy WMWY stcd dzd te 5 0 © BEFA| (Ishinsrfg 198& Kappe 2001). [ MisOdz! dz" J
Wi stcd dzd tetso Oded W ftcdosHWIs ¢ CtecOL HTS d3d d
W W stcd dzd tystpogited d 2 y O fERKLE RIs €  dCdks'  ¢dd dzOL O; P
WMWY stod dzd to zfjj i 2195 dz' GPEC A M W s MW ts to &jddelis & -4, dzfs

i toj d i3z dedptiip $ 21O Daubneretal., 2011) |1 tslso jIs imMs@ulsiOL YBls o
WOCIkstotNGF, 8 ®OH d € d dzd dz, Bz ¢ Otcd dz, duA, W isteB 5C
OCG J dAERRKP2C d dzOL O W MW stcd didal j b tc  FRKEIORMsjdi® dtclz j Is
l s LOoadMmddstd3degL @d d 3" 5 M d ¢ @DeizDutiklegz 2004).1z Is v d
[Hdzdd&Z3 dL & ~rO0dzdL i3t tjeckdvydd OCIsdoeo desfMmisd v
~sH] (thtttsets fooHEZS Y sSOfzON B  © CXistg(dR Cehiatiridte| aint
flsj edudds d3izj ists Mo W Ld'isedQupdire say Y@ leaB dej fisjdies® ! dzls O
My jS bW sl stedyj MEs2 HBilkssHdSd § ¢ 0L Odsts,
OCIsdodzsds MO2RJ o Msdglsdzls QIsts W s sted dzd tots 9 O dzdzO
MisOB d dz' dzts2 , yd &3 Jd dzj W MW ts tdf daddcfipdzdsofr@sdadgr j2  CQfdf
sdtesL ddz@, ddeedBdlststetse BBOIsdzts?2 MawL d (S OIsjr
W J tc d3fKdziser, Vrang 1996 Daubner et al., 201) . l t©0OL dzd ydzr = OB s
OBRJdes S dMmdzslsdzr = tsMisOIsC s Hd&zv Ji3ddzdisude @ dzdzs MmE
fsCOLOdets, ybsts HdzZw OCIkdoeoOydd Wjijtedij dzs©O HEMIsO
MoO2ktse, ftod {Istsd3 W sdddstdizdictd Ouaddis {& @y B dz
(Daubney etal., 201). AW stcddzd tctseo Odzd-9 & 1sd dgl ¢ f o © fisls of
C ko dz hjdzady € tsdzfflsjOddidsiralz’ [ dsnj Gltedfsif@ et Is § t6d dzO
Ctsdzis Odzls ' d dacdis Jtftze Pz B stcso BB OIsSdzs?2 MawL d
MOBsEe s HEW OR] dzO. tdLiEd Otsd IsOSCdr Cddzj Isdy
OBdes & # j CUsd o daj J dmf sdz L 2§ Is dzd dBifids ddte ts edd) dialpty J
ykze mlsedlsj dz dzO € tsB tc Okunas diang d986)  ©d g o @zizd & W O ¢
¢co¢ 10f s, Cdzzls OROIs, f esdzOC Is d dz, sfdsdHT
HEW O®Rddzj e d ud MEdd daj 2tetsdz’ odedj™ej Ldgiddly & ts ofl d fiedr jydi
fd e dod! df j ¢OoMmEPabre datskj dzj dzd® v MY ftgls Mg ded
Wi sted dzd stss @tz , ) J dzOC s dzj dedz" | I ¥ @ d3df dets d
Mddofisduj ME iz h§dz (e dzd dzbeigjO2§tddssp tCisfSy dzd M dz" §
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WdL dsdged yimeOS Istster co¢ cdzt CsCstelsd S sdHT

daddsssB ddzdL Oyd sdedz” 2 flstej M, 99 jHjddj dz2OtC tsisd
Ztctso daw Bt1s uv4. 1dLStIs] BY jteOlskztodz” 2 filstej M
d dJid OCIsdo desfls d ) n to s ds@WsW d azflzh F M isCodd)j Is €zOR 1
(Stachowiak et al.,, 198) . 1 8C0OL Odzgs EZyOmilsdd ddStslsddser n
slso jIsj, Csbstesy ftocdoasHdls € HjfidvWtedL Oydd -~
&ZOH f syj yded € 59, LOf EmMCOvY COMECOH Mmtser,IlsdRO izcxs
Bj SO d O¢Ckdodesmisd Wjtedzj dels©O. 1 A1 OS] B
Clttesd L dzj ClstetsC tsdzo Zaz! Md o dz" 2 h ¢ d dzH Iz yc
detstc OH to j dzj to ¢ d YJ gsdiZiz B tHaj @ tCHf dz@®Ez® codruleuy sSH dzZOC s o
HEW Od3d dzd te ¢ d ude® A f 6 dzt=i2j 2 fig bs SH Is Suibstpdtignigrd dzj B dzfs
fsCOL Odets dL d3j dzj dzd 2 dz0 s Kibazmg @IPY, Kaptw dEIB) B3 [z t
t OL dzd ydz J4 ~ddi3d yd MSdJ OG 4§ dzlsT IsO¢C % j§ HJ 2 fMlse
ftod dzZOH dzj ¥ desflsd € Olsj m 5dzO B dzj dodztf2 J WE HF § jozj 2 dcBE
ftecdosHdIs ¢ o Jj dzd yd dzd OCIsdo dztsfyls d U] )
Md & Olsdud MSdr € dzj s Odzj 2 telsOp@Rdais] dig) to of dowfjo itsHA{As

OCIsdo dzsfylsd SHK.j tefdf)LdstO jodzd J M eslstsdzd dzj tec d 84 ME d
C ko jdzd yd ded ® LQzdcjso dzf L dzjSiejodzel 2 © pMisdzets, yYlss Cts5¢
o j dzdud dds d@t1s WJttdjddsO, MOBSE s -0 HAEWE B3,
Mow L' o AP1 MEREMO2IsO3d o f tctsdEteisMegna ¢ 1 &96y, ( dO
dzd € sis d dg, tc JGHRSBEFAGFISs OC 3 J Misd Bz dzdtckzr s OCIsd o dzgsfls ¢
dzf o9oMJGeHO dLd3j deJ dedvw d2O Ektetsodzyj dBifl1s Mol O
Wi tedzd dzls O, Yysts MmMedHjlsjdzt Mlsekzjls s Tatiks #PB8E O dzf d
I'edHjdedj W tSHf)Saztap@isdacdiy jldzd s Bt s vy, dats dzj
BsHjdZY A Yof A 0L 0O0dk CO0F Mdd d'?2 dJdHizSistst
dbkh jmMlsokesls ftoslsdottcj ydor j H Odedytc)j cgiflets j. ¢ dodOvCdzd
f sfdzi o 9 Jj H Jj dadhwivoldag tf fisStsdzdi dB © ¢ daitsdzdzs H Odzd ko j dzo
Bt 1 s Ud ted LLevaldetay ABPT. [(HdZOSC s HElkzed) Oolstster dzj
L WWj Cinswitre d in vivo, dzs f 5C OL Odzd ko jdzdyjdedj dBwBi1s W
Hi CMOds] BHen 20E8CTank2 00 8) . lted 1 Istsd3 BY jgdazd jo ' ¥ie telr)
Bjd&CO vy, Ylsts ftsL o tsdzd detDo  igg eglf ts dzttHtdirjds' tc O gy §
tej elzdzv yds teseo dav v | . tlstcj i, ¢d{f ¢ REBP, Y
Celstster J © Moty yjtejH! MoawrLr eaOwm! M §tsddf dt
Zfmddzj ded & d dzij dztshififds@B  d  Is te O TafMkd200BY ¢ Iz " jjfiglis eOlz j (s B t5
CsdzdyjmMseots f jtoj StejhdoOsh dnmw BjYHE MsBs2
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9 Cdz¢ yoOs hdn yj dzr 2 tow HMAPK OMEKJ JNEz PKC, RKAZAMKII

(Suzuki et al., 2004 Hebert 2005) U OC Y jdetsf s Cle EB to O flzfiyS d f Yy d ts¢
WOCIkiste tcOdz@RsE@REBIs o jldL@dé) M J yd¥W¥ dydets HJ2Mlso iz
v OffFosdzj] dL d3j dgv dzifw o HBWORddzj e dyj MSdnr daj 2 to
CREB J sBdWIsjdz dz" = &St dyOn dzO®tds d &@OMm 1
OCIsdoCREFM jcet MoVWIREmO@WH BB Me j d2O0 vy dzj sBrBHJ
sydtej H! ATELIANEGREMIFEOSC Y J Meaw L™ 9 O Is MBheef]998 lsn],d3 MO
2000). s tcOIsS sMmtesydzr 2 d Htsdze d2 d zdzsB ddzd L Oyd ¢
WMWY stcd dzd GREB Qdzd@C Isd o Oydd IstcOdzeM€ teldCf yd ds o s Is tc deg’
daBdiise ddzdL Oydsdzdzr 2 Mistcj M MY s BB INKEDYIZERKL/2W 5 iy WY
] 5COLOdets sQBB j s EyOfmlsealzjls o toj ¢lkzdzvw Caifill d tots At
CREB | dz¢t ¢ sCstelsd S sdHT EyPiilse Efiftcp Misd GREMGO P B s 3"
fosBslststc® ¢ j &zO v . ] tc G Ifdzw W A L E i@ figly dnlnd le
RBdzetsy j Mlso Jdzgdz" § G E2Isd d tc OREZREL2HRElTelef2P14) to s i3S Is t

PKA,
PKG,

. PKC,
Kingscs CaMPKII

MSK1,

CaMPKiIl, MAPKAPK1,
PDPK, MAPKAPK2, MAPKAPK2,
ERK1/2 PRAK ERK1/2 PRAK
{ sers -@-@-@
” PP2A. PP2A PP2A,
PP2C pp2C
Phosphatases
t dm. 3. 40 j BO, ddd Mstedks h OB HEOstd dzf B o

©OL dzd ydz' o5 tsfls Ols Dubldey BOD4.d d20  ( § &

1.2.3. [s¢0ddLOydw HBWOBRddzj cedyj MSdmr d datstcC
Bdzj C s dls Oy h d Qo

slstkClktics GlsE® & 4§ todiizdsied k¥ ezt s O @ gsdadzte
dj 2tetsdy j oC Asls fletso Odz' , B EOECBSHOLBY (Mfsd Oso Od
5OGCy ] |BjbstH' tjltcteOHdEs? daj 2tesH j ¢ j dzj tOydd
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1.2.3.1. [C0ddLOydw HWOBRddsj ceduyj MSdr daj 2 t

1 s ¢ dzO i dBj°duhd dj dliddval (1984), o Bsdzdzy ¢ s dls O h

HisWOdRd dzj tec d uj MEQ[Y SefQ de@ssdls iyw :

-9 CoRfOCkHEMs? JHOBEsMIsCd sMmMiskzf Osls o HESKGL O
ZyOmlsekzels o tjceckdvydd (Jackspp\ViestindDanztsson19%;is d o dz
Smeetset al. 2000) , 1 O @ dden§, HViarfijls © 50 0 8 ; J cOdz MV
2013).

-9 9 J dzlstc Odz! dats 2 fsCter "WATA - fpmtrplHtegjentsal aredgts L ¢ Ols t5(
tcOL dzgstctsH dzOW MbstckzCIskztc®O, o Colststets?2 or HJj dvEls
ctozf f Jtoclze Is o MmdzjHiEze M dj OGO @:0 dzf D@ ezt i © 107zt
ddzls j oW Ofpyd dzw e dzts § COzH O dzs O] Ue@shjdVBAO dzj 2z
Mddalsj L ez Is H W Od3d dz, sfils Odd dizizgs OdgOIstg todzrd Y
(Oades 1987) ; FWIAEHldLHY Ofls o o j dzlstcOdz'dder @ jils
Bkzetstcs d, Y dzlste Odz! dzts § d BOL sSdzOIlsj ttOdz' dzts§
HstemBsdzOIls j tOdz! dzkz¥ 4y Oflis: ddzlsj emisd yd Odz! dztsc ts
o d f)ts ydekz elzls ts to d CRdiE talidz; 8 LiIsd dzgj2tetsdzr o tso dzj yd dzf
fsHCte] f dzj dzd v, WosRddsldueisiptoiazd wd dEbde ts6 sdz! dats?2 L C
d Htc. Fieldsdl al.22007).

-9 dBBiHJqOdz! dzts? yYOfmisd ddjzerfitecgrtd j, dzjdd2dzts=2Is ta tosiplis ¢ d( zd1
l1lcedf slsOzOzzmMO d, sOCdd3 tBteOL 53, ZyOflsol
ftetsyg s WidCyd2, o ftdzde” jd3r = ¢ dd@oorgd g M
Lookingland 2000);

-9 fitcdo jdzlstcd C dzw tocdzBldd ¢ WHdsj S Isp &z Bz i O B3ts(dis B J
dzj sBatsHd BT 2 BOdZOdzZM d&d ¢ tesydtec$ & dzWapflan etats W © d&3d
1999);

- dzj Qe Z OO 6 WHicO cdfslkOodzOkizmMO (¢t s) ,
Yyomlsd wHtO ftedratsHWI o dzOtelky dzze L sdzke Mmtcj H
YOfirlsed MtsMmis Oo j -cafdffsilfQdAatsc 5 IstcOC SO fftodm SHWE
cdfsWdL O d daj 2 EBtsc ddgjcsHtgfs dzOro dzjlsddzj » Odzd L dBZO s
wo dzw s Is fpw dzd 2tetsmj Ctoj ssteder di3d d EyOMmlse kze ls
BenrdJ onat han, et al .), 1980; uvGts dgsea, 1998

18 COMMdYdSoydd, {§ wlbaners@ljadedesttavistaRots | &2
1989, o' HjdvweEl jhj td WOSkswdkzs (¢16) q
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HSWOdRddzj eeduyud MEdr dzj Qtcsdzseo, Cslstster j dzsC Odzd 1
d BtdWiIsj dz dzets?2 o' MiIsd dz€ § Nduyewlsegns 1988PainoGalnts Jj tc dzj
etal., 2004).

1232 sCOdzdL Oydqw destcOHtej dzj e dyj MEdnr dzj 2 tosdats ¢

1 BeOHtej dzgj toc d Y fTasc O dizf L2 tcas@izk" 9 MistczClskzts
utse dzOMmdets € d&zOMMIW S OYydd, Motwg HOasly j dz@tB2A ) o o 1 9
BsHJWdydtc Swalsdpezal 21989 1 Isd digeRdeAsiigd) @O Y 5 dzOe6 OF Is

9 o] dsttsdzOlj tOdz! dzats?2 yYyOMmlsd fosHBsdZESo Olstse ts
Is to ts 2 dzd Y dzts chixleuszipdtus inalis nervi trigemini) d odzzlstcd dzOIs j
6] lsdC kdv tc damleusretivularisi@erdliy - 58 &ZOWHEf m IS S v s
cdf sl MS €& @idsts ydzd A ¢yOmlsd

9 HBteMOdz dets?2 YOMmisd -fHebsSHsS A dzo Distsls 5 dgisa ¢ B
9 Cdzt YO j BNTHH g O dzy dets] dBelstodets W Auldnsdersdizy H O
nervivagl d o Mils 0o tujezsniercllatuists B (ZOYRs'r lstetsMisC d 1 t
9 i slkOodzOklkzn ¢ i) tzf s5C dzj stsydets?2 yOfilsd

o B d&zOMIsd H dzOs8 ZOMIg ‘dzzpi 4y < O

9 tBdZOMIS, ®WOMY Ay j ddzs? tsMmMistcOdz! dzj § dzf 2 tof
oCdzg yojils SCdzjls€ ¢, daklBDIsiH O ! jdgy? oyOMmisd dismls O,
Ctej " S0  dzd { o wz@fiPlsczg o OlstetsMisCd ftocdrntsHWIs o
otsLor h jdadd ;

oLC T tsB dzOYfiflsf 7 tsils tf gl Qsch W Is & Misted Olszds d tsB tsdaw
11 ¢

Btsdzj j Htstef)Odz'tsilass dfOYfdd®Isdj e Ot telis s C d f sMlskzf O Is
cdf sls OdzO ilz fy d ddddzH Odzj o dHdzr 2 Ctd3ff dzj € M.

Jtezffr é&5 d ¢ 7LCtskisdgdzilg@islofigwj disle sfyma sHWh da 1
BsL C. CWWitcjdalsder §j fklsd s ¢5 dHEkl o dsltst
BsLEO, O lswiHlcts daftsygotsditis] dzj to ©. v OCyj Bl ¢
BsL 6, Yylsts fsrosdzwjls ftojH sdztsy dIs! yomisdj ¢
¢ 7, fsmr zos hdj sy Cydd o M Jdedets?2 dBsL 6, d E
ddedzj oo Oyd® sl o] behkizOtty sPizsdzss tRse s Mj tets@ E
syjtejH' destcOHtcjdgjtecdyjmMeédj daj2tetsds’ candalf -
ventrolateraimedullad Mt  dzgdz" @3 WBSL ctsd3, §tsMmicj HMsosdg 1 Istsac
LWWiClkr &0 Ctsovwdassj HOo def delec @z L BOIs j dz' dzlz



27

l .oj HiNls Oo dzj dzdzr j H Odzdz’ Hy Bsdzimisted totf s Is,
stcOHtj daj e dyud MSdn dej 2tctsdetse  tcOMY sdzOE O Ismw
EyOfmlsealkzsls o tjebkdvydd ddsecdn jet WikdSyd?2.
d dzdzj oo dtelz® Is B ez Chistizjte , W dofn dzgO fifidlslzs s wHE©EO &
fted mizls MBGREF e dfud M¢ d jr dsdsitedstindsc figfls ts AGRBY WY &) bzgf dz
ofjn HBWOR]dzj 66 duj MS d A2 din IspbiAE A i Cir | dztGc OHAL ydgj
5B dZO NS G LC. [ Odzdz" AGRRse teiigaaf ydd WkdzS yd2 HBY OO
dzj 2tctsdzse BsL ¢ O dzj d3dats ¢ s dfipki)jdetsda’ O , (2IR{iEGEdEnO), -
al., 2014).1 Odzdz’r 7 ASRRos digfj ¢ Zdzw yd d s tc OH te j daj dg ¢ darij ¢
dZOh dzd o HEMkzi dts?2 dzOdE dzdlsptc @ lf tsjntcj b DB 5 | dz@z6
HEW O3 dz0 d dztstcOH toj AGRRPdz@Btsdz@ ji. € MY toj Mfnd ®

1.2.33, MW EdSydq SObjrsdkOkdds tcduj MSdrn  dzj 2

dC O ds? REE 5 upf agte? & s MW I 4o jsdgdh GRiBdEfdij o O dzg
Mo WL Odpdes 6B dzj dad § d3 W Iz dzl SyQflds jde ticds® dOfizRipi e tE{tudptpt ddBs
ybsts ftwdeosHdls ¢ tOL dzd ydz' o3 HAACHeViA dgSoeddf'e B Js § dr' oz
OCldodesmisd. 4 dBJ dz HBW OR]dzi toc dINUNEEsrdztp),?2 te2As0d
d detsteOHte] dzj oG d U (FSpeyet atzPRLOds dak® fidf Hilse d § , Iz
B d tsfd dalstsiWi Golzd dzCdzts tc O H to J¥ de@aleddzO , ff to d y d dats 2 B tsdzj L da
RLB' okl O3pdgtsyddtelzy sy M khd tzlp tzd gatiih indz H ¢ to 8
LY ddzi § Isdtfutg dnfstpridD ez | iigde© d 4 By t5 dzO dz'] dss ditss dgs O
dMfdzj Hise Oded | B nOdzed L BSO toj czdzv ydd W EdzC yd-
destc OH toj dzgj oG d Wd M S ek O pafei? Achts@ds o L LdaBsH®@Q d .

[ dzv dmimdzj Hse Odgd?2 o 1 Iss?2 tBd&OMId dMif sdz L
fSHABSHT : dztsC Oklsdz | y d sisisdzo j |, fipdafs j de jORad $ Is sCdijx]
Myduyd¥duiméd Hi2MmMbokenNdn dO € Olsj n BOGEPBJ dzj t66

CHddzi fIstse j dzj L Mow L Odz fp dzOtelzh jdzdj d@3 B OdzC
ftesy MiMtse ctdzordpdedHisdgs, c YIss Mdse dr i3 W OC
oz Cdzso jdedd MEzHttesy dr = ftedf OHC B Wodzwey Isyw
6 yj flsstetse 1 Isdn udBes) H @ @i sHSHOOTEfddEO 6 d
BOLOdz dzg'r » cOdz@dzdjo o twOLodIsdj dPerdnsmet @2z dzd |
ster fiizd dzd d  sésfetpsdas H ¢ dls? (o) HECOMY Sdzsy § dedz” §
fMkzH cteteeOMy s smvw ¢ j dzj Isq(ui .S B2 0 isH T.ddeesydzsOr figw
fdstsdztse dd -migtzm i iydets 2 d Lo jfingdefj digh a W dets ¢ s aB Plsvgiip] dzd
ototsy H j dadz" 2  crddfSjdeBodutcj jdRidsdAD0g . 1 sdBIdBs 1 Isdr L O
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Lls@eroi W o dag@szh j dzd v fetsyj Mifse §jtjCdmdset
1981) o r W o daf dakj dzj dzd ¥ o M H j dssOdEE duiz$ Y sy d L1
KOS R oL By H@PdEEE CORG dBSEY Otels Olsj df o¢ dfiAdsO-dEaEe
BEL ¢, j dlstetsdstoL df Y dosisf das®f s d cddyddz® fser h
MstekSkzte L O qMedes uj ded j o5 1§ tedortis. dz¢ sPIWEFH@ S huisa
BilkOBsddL & BcdsOkddss (Mj tttlstddd0, a5t d dz
Lisdna Y dotlsde, od H(teslBOB)D Y jSot® [y 4 sSdsh ) ® Bq € te5H
o MECEI WY jCisdo dzs?2 ¥ dH S fijisis@L ORzs SiEOds e jsd2de d 2
bPeso jdo' HGWOBJdO d Jjcet &jls dzsdis s s j oz bz dat
G s dézddorizts e s filsdlzts B ' dzd fdzad 3 4 dgH s ( s BB O § j 20MEclsd d dz
qL d3j dejsteckz s  dzj 3 Ols! o GMdsej ©OLodldY MEHBEGE
(4] B t52ePEED tcj HMls Oo dzj dadz’ § H Odzdz’ j$ tawr jfie i I to Bt Iz
Bsckls B' 5! &€ OmtEspGds o' h j dzdzse s keso dgv  H

o OdzOdzd L j rdpisiBai@baddtor o dzdgr H Odzdz’ &, § tsfeow
By ZOdes € stels d detyf atetsf2 (g G M dzddedd sf . 1 dzOh
MisOoddzd yddz® dLEudddd d&JrOdedL d3tso {atcs{LfdaHS dsm®:
©ZOM ddzsjtej Mse Oks Msmlssw dedj &) ZOdesS stclsd dzso s
HEW Odd dzO, O d & dz€z®C tsajy dgff ey s sfpw Sz yjor §
Bj ZOdS stels  ZAGSRD 1 M d&isf skt 3/ 4.

124.1 jyj § E®O) - tdO k] dt o
12411 § yj ¥ lststd O &d dzO

fduyitfistster wstsWiARWY dzJ d3CiiplsvoLzO dzfizy f )i ©39 ©
Is tc © dzfy d3d d3B tc O dzdz' d3dl HAE@Y VA8 d§. § otcj 3w RS WO
BdsmndBduiMEdds d wdLdsdzseduiMEdd fedL dzOS C
HEW ORd dgayjd st @ sgeldy jtofj i sHsptdg yj flsster (11
fsnisdyfr, Mmessj@zkdsdy) i ©6 @M I dzd dzO'ls wdjStag@L
fsHtspyd yjfilgteter 3dr 4 sHisdyfr, eGra jOdthdss dg) ff tetsd fn
Zedej Isj dad J  @HIgdafdOMplyd( L dZOfslB 2" = o] yJ flststetso
ddzlstctsdaQodzr 2f sHisBdzr 7 tcd@Fjifststettsds Istcj- HB h j Ml
sBdMfjudeOjls 0Odz' Isj todz®Blsf@ da'j 2y firisftcicbstoly b dig Is,fiyls> j
cOL dzdyder 4 dr dL sSWtstod3r .
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YitejlL tej yd flstster HisW Od3d dzO Bsy J sOC 4GB das &
OHj ded &ZOIsyd ¢ dzOL ' ; o 3§ daj B j; oo dpp defdz] JsC j ot
toj G zdzv YV sBNig dzdetse s 3 - Odzd L 3O ; d U-Siodajndad j& ¢
(Missale, et al., 1998eauliey Gainetdinoy 2011).r d&z%w toj yJ f sstctso HHARW O d3
W HO HtefipocWdL-Od@Elz" = tj yj flsstetso, HQ tdnQ Cdisnidte ddQlzd iy @
tslso j tsB MaPtedalz fy ff ts LOdEUschizd ) s ts od te § @) J IstanS>p J d © @t @y f ls
Isd wd dzd § H did ldejdds'HdRts cotde J@IE]Iddde ddfedz jdzf 1 ted Mo WL ' o
dzd cH@dl3 f tetsd fr whdesly e dzOdzd L Oy d Vsls te jSylgfloassyatds? o3
fsmMtcj HMMlsosdz o 1 @ty dels B Pz L dzHh sydlssL dz" § kLT
Meso © fsHRBHJIs! ¢ Cdzj Istsydzts 2 fse jten dzsiylsd
f SH o tcHQsCHH Gfefizf]  fiplsseL vy 2 L dzielzd f) tis dy EstidChglizfsfiplis | o3
C dzj lBealiey Gainetdinoy 2011).

tdyjtflstster HBWORBIAdO yYtjLo" yoadss hdqtesits tof
f dztsls dzts fny Is ¢ r 1 d 12 tej Yy f ststetso dzOB dzt H O] Isfw
1 siisd dzOf Isd uj mSg)”  rel” W dsdejuydef s dzO | ¢ sd e dud
toj IsdC zdzv tc 8As 2L6 (MBsals dgtal, 1998)). 1 2 t6j yJ flsster IsOC y J
d dz20 BslstetsMmis¢ OR MOBd s HBWOMRddHzd e dud MEdn dad
9" w9 dzj dz omJ Is d €zyrak tetj alj,J 2000 sBaskerville( Douglas 2008).
1y MddzOf sdui MScdy wijyjfbswilsdiO®) OBRGdB st fz201 t
ZzsC Odzd L 59 Odz' - d dzO dzsteWO g dzj tcc d yd M dnrn dzj tco dz' =
o' MotsBtYHjdzd] HEBWORdAZO d datstc Of Hege@2OEZd 820 dzQ ffy Is
otcj 3y 9o dzdlsjtcOlskztey §sHdd®BOjIsmw offtetsh- 5 o
3" j dzd B j L-B f agCBBaslg§GaiGetdinoy 2011).

CEMmyte MindY o yj i l4tctistsg] Mts HOAdEPdE ydz' 2, € 5k
WEd ydtsdzOdz' dztsdsts Ofigf gl € oy MO drn dzj 2tetsdetseo . | O
zO Ctr MO~ l dMmlsOte B d20OffjtsEd ©®2 Odzfs i tc s By df ds fyfdezg
sfisdud MEts?2 f deslsdesmBNd dun] tIstedgink€ ®O&OR HEStEL (
s tetse 53 H Odzts iy zo j dzd uJ dzif § d3-tp Joff Jstlaitg thtS eis 2 H tf Wil
fMisted Ols iz &34 ({ cOdaj W dz, -0 dop d dpitazlz,, 22000) 7dgd. U § didty
ModH]jlIsj dz Mlseakzjls tsB o J dzd uJj dddh J dgiz?» fmlwe d liz fndiz
dzj HsMIsOIsC O HBYW Odd dz0O, Yylsts By dets tcOMMdZ3OIstcd o
dL d3j v j g tes 0 j dz’ tcjyjtilststetso o IsCOdgv = i dzgf L
i sdav Is dzts .
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12431 j Yyj f S5O H t6 j dzO dzd dzO

[dzv  detstc OH tej dzO dzd dAPz "dj MB . & § @O dsBdz®tg | Yjdftls)ster
ColsSEBHtcOL H j2dzwls i Ceghy. [BO Isdf O tefjwlg fijys tsGc tsfgj dgJs
GBjdzsC MowiL Odedzr = toj yjtfilststetse M) fyjGBy u Gdsttc O dafy
9" Hj dzwifstdsH €2 Wfl- d (- t, Ylsts B EMmdzise dzj dzts Mmis j&f J dz'
tcOL dzd ydz'r o5 Okblfsdagiipsi@ bz dzr dz@ ¢ WQ ddifpizt ¥ o diakidzd H d d
fsfdzgHdzj § oteditzy Heldd HibilRYs ¥ st9dB d C Mzelsdyr
(Wozniak 2000).

1 SCOL Odets, Udpylsts W o dzw & Is fiyw otsLBEYHOS M oY d
f sMismd dz®BRIs ddgjj BEtc O dzjlsts o tohd3Y BEHDE o dERBSH W Is v
ftoj Md dzOf Is d gjeREGR 5 dzOB dzv Wizt to @ HB i@ dzd deP te B dzO
d i3 Olsd ud M¢ drC oA Wiy Odegf@Mis! ¢ M i3 Olsd ui-Mf 2
sfih jisodvsls Mottt Wk dzyyderd ¥ 9 to dsipidts® fiBsdzIsiC Ot d
tc OH d ts dzd ¢ dgOIs tHfats® Bte BO S s dzts ¢ d ufjtsh Codtemdgydifcliz®l H§ o
dZj cCda, fmjtHYj,nsdkdHsod & diis Lheyj OFds d Btz Hze epF v l9C O d
CHEZOHC 82 BEMS Okt ftodotsHdls ¢ jYy MsSteOh j da
9 jdesL dzr 7 MsmMikzutses d MjteHyj. 1 d3j ' Mmisded st s etz sWwio
HOo dzj dzdW. CIsd tjyjtilbtster Mmyshmsemlsokzels & hjy
Ftojlster , d tj ZzOCMOydd Sdh juyds? dGirns i dadls st d.ls
ChzdS e jdsddL e  cd Ctsdzaj 56 jdaj Lz, § sdedy j dzdzis?

I Bl ji-ptUl Syt Mihdtekzs s soz! Is@O Kistrp h
CHBESORY j, COljntdzO®ddaej ¢ dNTS. NS & LLasjdzOBd § tdXs dop
Octsded M soNTBfltcdotsHdls € EZdgjde " jdedy Ctotso W dzsets
Ulptotso dzj j @ cszde@yYj dedv d o jMO Isj &zO0, O OS¢y,
9 cdysWdL j

vitpijid SipE@Ut fted0SBdsORHY sSdzgf OdzOC 51 dzj d
ddztsL B s OEOS  fdijoH fiffoosdk G & jdied o dzz lsted € dzj Is ts y dz
o' Mo 5B t5)Hd Qagc dzc dzeP§ Jstefto @Ay, d s H Qjckz eclgj d2diij izd
fesdd yoj ;dsmisd, ylsts OCYj 7§ todfaztisHed{ls Sz Bz@ g 4
LOfEMSsd3 MdedzOdz! dz' 7 S OMS OHBE, @ s da@Vy duyg Ad)jlz
GsfMfkzei jHdddyk fttdetsHdl ¢ OCkdeOydd yoéfan d

I Ar edtU 1+ Sy te] fitshyd) thiifstelssifr®.dzdz’ § ¢ d B tendsituf L Oy «
Hj i3ts dzfls W detefHipizds ls o dRpt g | Y HIe O Mo sdzO® &L ¢ O,
cdf slsOdzOiz My , fj f lsOdz dats? sB dZOMiIsd, Odid ¢ H Od
Mdmisd disS OB, EELNFI ALS »J delstets dzO$ H iz Qdzg) LB d Ll
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Hy 2Mise dv dats te O HIBY (daPedrdLABBIGY G fife ¢z€ O deddzddy dzd jids A dzO
Mo w L Odgdg'lsij tots ks fizls 1 O BHSCARCpVAyr{j dz¢ s ftedosHwWIs ¢
yolfan, OWIGHe ParftLo § sH Oo dejj diziyg OtfiAf o d oz § d3" & OF © dzO
fodzj Hinlso @ d3j dz' M j ded 5C&'p RBHO) L flz B Gij iy ] Jufipls o dzw
P dsj dz' JK'-feth s dzd Bl 3l My sed fkisd Myshsemiselzyls
dzj 2 totsls tdgp uzfy iz & to ts ¢ 5 GMBEEKL600).

- o Weztzj de® j fnd dzOtf & d dgj G564 @ dejsalzj dzls tots dzOIs j tc O ¢
a3 H 2 dzdzr , ColststcOV Eyomls sifsifijdz Hdn d ts s 8 £ dgif dhdDGF g H &
ftocdotsHWIs ¢ kZdjde M jdeds Otelsj ted ©O@Odztsdats RiwPo dzj d
dmf sdz! L 28 Isfmw ) C O jH@s00dr] dzdf s dzdOIcQE dzldfts 8-t , ¢ S Is
zsC Odzd L s Odzdz = dzO ftej Md dzOf Is dQ,j MSd=iadz] telR fi3s ek
C S Odfftcd o sH dlIs € f)dzddety telfdf v to jomlz etmfidfig3ds ¢ G dsf j5H daplRt
dr cdfiwgpusnifsj fifgahd (1990) , O2-¢nilsd Dby §dzsy P dzd
dzj 2 ots[didg] tco Jtckzs M drn Is@dDOdHEF o sUEPsgRAJIs ¢ M
9" Mo tsB tsHzi o Gz & J, dz@edj A5 QLddod@ VS BIE @ Otsdio dzr 2 L W W j ¢

]l titsRctclzif § b-dt o HJ dzw 8 Is 3 b1Ydth2 & 0BH © :, Clsts
tds dzd Y Oucl®Omvzts 2 Y lz ofififsls & d 1G] dO cisdzd M is O dg tscH Is@ dplsA@ 6 s dzd
p2-pt Mt Mindeze sMw { totg dgdi3izd 'j idsdrjj dirdEsts thgf I q fg ts 1
Mazsw n BUstEAE™ dn  § soziz of © 6 SBJORHadHdz! detsds o o j dzls tc O dz
s OkzO BB ar) ¢ zdzW tcdztsd3 ) dztsyjJ dzlests © dg!j dzt€ @B, fJtcOo j dzls
COZHOdz desdz s OdzGBRd yBME fAdzwdztied® ~ ff tc j B HAOF 6] MG tedz L
dbto thdzso detsdz o dzdw jIs OHtigz@® tkd dz, dzstcOH t6j dzO dzd dz

I fdedivjtedul Mddn 65 @a6Do dzj dz" ydols OBz cfifdfen,
1 LtsWOcekmy, Nddzen € g, 14 ud ded , MG 4 dzj sdz" = - o3 h-
Zzd @YW syd Eego 0QEete ] dzste ] yJ f G fighHspmiso zjls dzO
YofApSlsde Oy Y § tod o sHirfdsj dify fdede H § ydzse 5 o g 5 55O
MeCtOh jdjy Sty ydd ificdyddp@® mndzOB dzj dzd d CstetsdzOte
G zZOH C tsd3" h j ydats?2  ydjlahipCH EBAf@gRtelzts 6 s stcOCIs@pt ¢Cls
ftcdotsHdIs ¢ tc OMMmdzOB dzj dzd G dZOHC 53" M j ydats?2 (
Ctesowdzgsmdz" » MmMEzH e, EMmdddzjdgdydiEhicsic] ydd d dzmk

] sHisb3fftor wodzj dz o fjtedWjtedyjmMéda IsCOdgv .
EvyOmls odia]jfflssidead LB Htets 3 tc i35 6 QodzjtiLisiH, Y J dzz H sy daets?2 y j dzj L
md Cted yde d defmlz dzd dz0O, o MG jdzjIsdets?2 dRobbingj198[ dze d B
Wozniak 2000Q.
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vsOCdds tsBOL 53, 9 Ctdzco sz dBsL ] destcO]
YjtejLr OSIdiaditezbl-dfj © IsOCyj WDapgtc BisL dz’ |

ltejHMisOo dzj dzdzr § HOdzdzr §| ModHJjIlsjdz Mlseakzs s tsSE
dzstc OH to j dzO dzd dZD, o G HigB Iz MNEBRRIKjdgeEslz dztstc j OC Isd o dz"
(ftejsflsdyj M OW B dZOMIs! , WHicO cdfitskodzokkzno,
5B dzgOtclz ) d dzd dimimdzj Hseo OdedwV, Hj dBBsdemistedtclze h dj t
MOMBIAGRP] tcc d i MS dn dzj QtetsdzOR BT Ylintiz M jff fitplsl dste §f Gedgch JO
sBtcOlsdes?2 MAGRE-d ®&OsH & sdzOdB3d dzj tec d yj NS d di3d dzd 2t

13. ] OL s tejjhddwd MS O MdMmisj GO cdf slsOOKBEMO dgdzj
131. [Bh OW S OLOCkjtedhmisds o

] OL s tcj Miipdrdelz (dHded &3 dL § jtcer n ¢ tstcd3EaEsts 6 d
MsOdzd dL o jAMisdesH @n 3f0tesh dztsets o j € O. Jdz ftejHMm
MemMsswh d2 dL 9 ORddstdhnaslsd = tMisOS tse, o f
s dzOf J f sdHS9 . ) cdf sls ©OdzO d3lz frded 2 dofipldlat g dzd CeO[dgd d
Mz tOn d OL MOIdgM (M Sk OL Odzets, ybsts o 1 J1¢c d s
wodwesdndtetsij Ctoj sstedz” d&3q s 08 € B dzts o dizts d3ds I4f tastdryfitse
dzj 2tets6 jJ 3O dz!, dz"GjH Jstkcids OC sdtelz¥ Is M € Of d dzdzw tc © d3d
sO0Cdd3 BBtOL 53, 11 2 eismdsStouyfsizzd, td 2 (HBcs 2.0 As%ad |-
dzj 2tctsdzOr w#mc 11 o7 tcOBOIsT 9 @ juisfipr ds@f 1 diSafRIds tc C
Yyjdzr & tewHtsds WdLdtsdztsedyi mMecdr L WWJClstse: HJ 2T
sBkMmMdzOo dzdo OjIs jJ MsCtcOIlsdlsj dzbs flztz dzn & W | € BB ts UgP¢
tcj OHMBteByYydr otsH™ d OdzsdHdbktejIlsdyd MSd2 +W¥Wji¢
Shiste] 6 lzdvdafdddlzd " siffte fHBH)BHa Ydlssf dzOL BOIsd Y f
tcOL dzdiylzn B § s sYCIR toj yJ f stster ,G-Bfij oS u@RHFdzd £ ; ) o
GdzOH & 82 d3zfydaz dzlp W te jOdzdz’ §  fae ; W tsa i & VD d BsOC ¥ J
MowLOdgdzr | M WoMWtsdadfOLts?2 u. Clsd tod yd flstster
s tc j ) Mdsldcodztdigigilera €t 1., 2008).

dlstczClskztcr cdf sls OdzO BEMIOE dif s€ g s qizO -~ k& s Bol
WikzdzC yd sdzOdz! dzlzé  dzj 2 tots{ deHosC el dizdarts dziaed {f fisdshiflsls Cogits
d afc “weodwe MW wsMhdtsedzy 3d 11 jteedu M¢ddd Yd d

llcweodzv jIsfyw sHdzdd3 dL Cdzs yjoeor - dzj 2tetst dzH
tsls dzd yow f! sle? tc etk € § dzdzdzas W stedzsOyd 2 Btsdz' h d
cjekzdzwIsstedz" » HjHIsSdHBY, mMddalsj L Jelzj d3r = o € dzd
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Bj Q56 j BOdz dF & GSwcOdss d MstkClkzt yg dzbto d

1993) .- yjdglsts Jdzs j ceOYydd LONElsdsDS deg 0C 2 to
shBslsdyuj MSsets HOodzj dzdv d JBBzdd = t©jOCyd?2,

d O0OdzOdz' ¢jLdw, odMmyj tOdz' dgr 2 Gz sMisOL . 1 ts¢
Mddals j L sd3 o dzj @3 ©WHO 9 OYdz} 2N &S Mdels T EEREAO G dfts]
Is ditalzd B j tc d dzO d d3dzts G d - Htecze dnr . 1B@L Hj dize Is Lt

Ctobf detsC czj ssydez® o ) S 56 dzj ssydezs yOfmisd. |
1Y jteeduy MS dJ dzts fyzl 19 jeds dzizts tsasts dis |9 eifieSEiB i thH) BB 0¢ Is

9 dzl 2 tc s ¢ Mharisdh kuypers 1980), GH] ftesdmatHdls MM
MdMmisj BBz ydeslzdavydd. {stetsMmis< d I'Yjwedud mMcd
fsimiskzf O Is o fMtcj HJ dzdzts § otsLeorhjdedd, GHJ ¢
OHJj dzscdf s dL O d CRRYORlIs sclffs EndzCWP@yddf dsuvy . S

Ctokzf detsC dzj stsydes?2 yOfgls! 8 wjeckdzdkzj sy sl d-
Yyomls: miCtejlsdekzjlsmw o lojls dO MmMistedi M d dL
(Aguilera, 2008).

stesdBi litcedyud ¢ drdzj dz€ ts€ dzjdls shyldzgs 2 dzHOGEREL S Oc
sdtetsdzd-p § R dgOIstsls Ols didejzte &[q Y Jod) Qdejs g ¢ ) s tzfpdzts g
Hts. , 1993).

RMistsyded ¢ Odzd OW W j toj dzl8 dz'dz¥ stefOly siadSqigafcy S Iskzger  Mmls
BsL dz®tc O H te J, dz@dsdis Is, ts Mtlsdsjdwdd dzd dzd e d i MS dd ) .

g[clsOSY] wodzwjilkmw Ctbktfdr d3 dzj 2tetsfj Ctoj ststs
Slsdazduydd sd&ssdigs, Wwmls! o caf Mnifsidsiop tday f Igj fiyigidds
Mt Oo dzfndad v W | 6 dals Odzd 1 ddgO,Bd aygelne g g ¢ ffetisly C ydd o,
Bsdzj j] EZLSBRE Cttkz@GH 99B)tc RY Pp@edstgses vyt mizh j
MewLd o3 HE Bujscetal], 1978).d izt lsted e df slsOdzOd3d ud M d 4
g [c ot (ptztel  BfzjtadinC tcr 9 O Isfqpw M kKOS BOT" 3 dL €t
1lc. CCMMtcOcdf slsOzOB] g Mudic ‘sWcjOelgddalg ddzr | diigfa
fJticdOBJGCHOY tcdzgs?2 Ctstes?2 d dzOlsj tcOdz! di' BTSY H G ts
(Y d tedz, 1993.0

WWittjdalsdzr § MmewiLd wfc M dzj2tctsej @zOdz! dz" de
sBEMmMdzsceo dzdeo O Is dr EyoOmisdi, o ydo detfiply dze sdzfs
sB i3 20, s &zOSsPHdggHJ dd W

gMclsOS ] M jeyd mMSdy SCdzjsSd, sHdZOC B o
weodzw jIsfpw dzj 2tetsMmd ¢ tefj ISItdtg dztsi2C fifriflsdg A risBRidASi MBS & tso W d
o' ftsdzdgw jIs WhkdzC ydys dzj 2 deisds joi@Pledaigesd S I©F tc ®.j HEEM T 2



34

fij&dBNSJjtc o A ¢ E d&3dzj Ssf dlsOs h dra. Clsts WHt
¢ s a3t O Sl Is Hot@ipiOs d b fiptsMistcOdz desdz ¢ d §f Is O dZO 3z
ZOH flsdy Mits?2 ~"dOL B2 . gmc f sdzz y O] lisd eefsdz? ts
cdf slsOzOBd yj M¢ s Bz stcOC Iskz H dzw ssG ts, Yls tsB
Yyqdtcs OHd Odgdzlzs OCIsdodesfls: ) Wikt jtodsHdL Bsd ¢t
L Risted yd MEs?2 OCIsd sdz®OdzddE s icSw ] daf R totsdzOdzd & m
ftetsd Cydw dz Cdztsthlz tc Qudddimelglzdz dsd M j dzgj 2 o G dif slsOdzO3
BsHEzdzdtetses Ols dzfj btsdz S8 ftseojHjdyd MSke OCIsde
CstoRsdzseo d Oo lstsdBmiggdzet jal., WL gd d + kg dsdzd] o m(

dzj 2tetsmj Ctoj yds dzj ftow sy . Is1 sCOm @O dztsq dzdzjytls asd
dzj 2 tetst dgH 5€ to  dzdz’ HEW OB dzj s d ud MSE dJ CdzjIs¢ d
fJjtcde jdzlstcd C Zdayitcsles g s His @@ dzj cc d yj MSdy Cdzjls€c
dzj 2tetse j d3Odz! dzr d3 SIsH § dzOd3, 9 ¢ dz6 yowvw dzOtclzy dzlz s

Coldtste sded o' Hjdzvsls Moat?2 HtesHEZCI o f sStolsOd
fjtojHdzj 2 H tsédmfvaty dPBHN JL O (

[ steWsdztcedyj MSd wmc tcOH kel sdls sz@Ghdfisquts s j( dzC
tcOMYf sdztsy j dzgdesj d2OH B lsduj M2 - (\Oedisd s zsdatz
avWitjdelsr d MtHjteydls dzj Qtetsde’ , ftetsHbEzydtokze h dJ
d ¢ Ofdgjtairde d dzc |  jmtplisfH . s dRFHI O, 5 tsBJddz' dets € tol
fsdzzyoOjls orntHN s dzgjLtedlsjdz? dz" = dMmlssyded ¢S s
d ¢ ®&dzlsd dzd dz. 4 f sd3tsh 1o 99 jHJjddVY tojlstetsGtcOH
sBtsdztyéd wmgc s z0osls 0O¢ ftsde fted ddBzh j Mise |
sB dZOMhb ¢, Hbste Mt d3j H O ddftils OOt N O, WHiO dztsy O
f OtcOo j dzlstcd C ZdzW todztZ]j W Hidg s d I© Beez@etizlz M @,zB f Otc O9 j dzls
ltesj Sydd GkHEEMTcH dgs: sE@ds] cOdz! dzzs Mk OtcOo j d
fjkftcOrdOL 3OIsdyj MS ks sB dzZOMiIs zOlIs j e Odz! dzlz
skzB jtcOdz! dgks® B dZOMIs: . [ BO tslsH jrodgd dsvopdzOfilge Wy @
W H tc Olagk Moore 2001).

132.5 Ols j R s d&zO dsq dzj t6 ¢ d  jofieL Oty Epchifitee] & d tzj 2 o s dzts @
cqdf slsOdkzOdE o

11 dzjtetsdyr ftHo jtoy jd fdztsydats? dzjteo dats2
sMkh jMlsodv jlsMv € OS¢ dz0 PO daf -} dzo dzf HisOS & d |
d dz20 bktetsodz Isj tidgd dz@azjdd 20 Gfpeaps e d§f s¥ L © d o
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g dMmlsj d3dz’ § dL d3j dzj ded ¥ (dz0f ted &34 t5, ftsor hj da
dzd f sMtcj HMise j dedzts o dzdwe Is dzO 11 jtea dydefg L d jo sdejdfst
dzd 2tetslstcOdzmM Az Isls § to* d dzj 2tc s RIS H Zdzv Is s i85 YW O diigftelg, H
dztstc OH to j @Otz dzd dz, Mjteslstsdeddz, 1 ¢of s, 66dMmls O]

{ Hdzts 2 gL zOd B tsdzj § o O) dz" m M WEdS ydsdzOc
IVYitwedud MEdna daj sty datisedzOvdzaf di] Jols fif v J( Gy Se@e, 19RApdz] to o

11 jteedyi mSdy dzj 2 tots dz' f s dzz 50O d3d dz L@k
ddzdzj tco®®ydk¢c OCMtsde ZiIfftcdd BHY p deftc C Edzw todzsG 5 W H
o wfdLr ots d Jtedoe | dalsHaif etaliz198sts ¢ tm d'Misip BdzOY |
fd dzls§ O O] - s zD R tiztey Isff@tcOls JtesL Jdzgsds 9" L' 9 OdzO ¢
d sfcC. o YOMmisdesfisd,d If29@c d U MfCldcm d (ucfdgts 990
fsHtsedz §J (roljddyrivdf s sBde” » tof yj flstste6OBd @,
(Ciliax, et al., 2000;Czyrak et al., 200Q Mansour, Watson, 200@askerville, Douglas,

2008.

[ Odgdz | dzdlsj tcOlskzter MoadHjIsj dz Miseokzv Is o tsfdat
20 MmddalsjL 11 E ctor L zdgsesdzj( visHeFitso g M@EO §3 .
Hsf sdzdzd Isj dz! dzOwW ctokzf f O HBW OdRddzj e dyd MSdna dzj
dimfMmdzj Hise Odzd v , sBtOL k28 Is dzts € Odz! dzlz ® B S tetsydte
Weodzw jIsmW o Oxydg 5 B - OdzdL Bsd3s tBJ MY Jujddy dzj
1 | c(Jourdainetal, 199). [ HdzOC 5 o 1 C MY j tod 3] dAls @Rztsi riz 9 \f idAd ny
mMddzlsj L OMgPdz®&  Wzj 2tetsMmj Ctoj ststedzr dizgd G dzj sC OdRd o
HisW OB3GEEet ., 2001).u tsls W OC Is, Ylsts o gfC d 11l¢
fsHIsdf so  toy Wy @ ds@akk®Buelle, Douglas 2008) e d H J Isig jdssm Isjec 5
f sdzd W 2z dz€ y d 5 dzO O detgECOstedzg 2 tc s j & te J, Is wftdpdzr d josisidzlz j Is S d
LOadMmjls! ls oL OddBtsHj2Msadw ) Hkzeddd dzgj 2ttt
1 ¢f sd ¢ dzkzls Od30Is j(Reicecftalj Z@ ;P zed etal., 2003).

[Bddz da®®WOHte ] dzj tec d yj fiplr @wo dzf g ecfo( @y p W' 3 j &
Mmisj 4 4 daed o Camfgr . & shdzseo dzsd3 + SO d dzdzj tc9 O
dstcOH e dzaj 6 d UJ M dzB Y glzglzdzic B dzis 0 fls © O tiptples ¥ §. 1 dnfsde z & Lk
C dzO Isqz'tedats 2 Ctolztf dets € dzj Is t5updets 2 ¢ 20T B)Isid & B HJ Odz! dats:
B4 dz& 5C dzj s stz Blsu@Blyde j d Bz" j Mise j dedhslz &V tff dptic] o1 t
(Moor, 1979 SwansonSawchenkp1983;Hokfelt, etal., 1985.1 <t Isd~ x4 ftetsi Sy
9" wWo dzjNRY, cOdzrdzY Ezlsd 0OF lsda diad xiddg B3y j MMmtstcdz
fisd Bz dzORd, Ukt § tcdCRGHeElH U§ I OEAs 2O & s o1 B o «
OCIsde Oyd (i, gtph ¥96;Itoi, etal,1998).1 1 jtec dyj MS dig J daj tRtsts Uz
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MowL Odgdz" M detsteOH toj digfte &fd W j=f COFdsd] od@jyAtwtsda® L " 9 O
dzd 2 totsdzithol. § € IsT  dats te O HItd j joEOcizi g Omn Sodfits CARjL 20 dzfo e OL
tcOB IsOR . J Hdztso to ] d3j dzdzts § 99 jHJdzdJ O HQ dafsor 5] s
dztstc OHto j dzOdzd dz0 (UL MK s s H o |p tc HLiclsiy dzgzpadzd © o o
11 o4 [ c (Sladek Song 2008).1 teOL dzd ydzr » OBl @stcPisE HdzOdz
sCOLT 9041l fMmkh jMmlse j dedesy TMis d d3lzidddpte Az frideftsio dovd2d Wddgc
I e stc @uted Bzdzv ydvw destcOH toj dm o ¢ e QN Szl y dajzdztcds
61/ ¢2, d&&JoOEHSH] o Oydftsfo dfjtQ@lef dats € oz stsydets 2, SWAMIs d
mdzj HJn,lsipidC tc jl 4 Tgnaka 1985 Leibowitz, et al, 1990 . CIssls L WWJClIs
fted tWPdtbE" dztstcOH tej dzj to ¢ df usjadhsth e Hidg 2 QefitsciiztDmy, @d3d dzO
al,1984). | dzz Iste d 3 j dzlzeHosiuf jbdkdcn | H dazd jstcj H Mise j dzdzts o
Octsded MHpElBOWUN]  tod o 5H d dzts (Bénetofgt @lts 1986J.wfo j dzd Y J dad .
Ctegyd ftcdOC &G Ptels j tod Odz! dz' A BOttste] yj f ststotso
ftsorh jdadj 3 dzte®a gy dad dzdlddO¢ , Cslststets 9" LoOd
destcOHtoj dzj e dyj MECdr f toRepaidy4P84).dL L sdz" ¢1 ( Day

[ Mdetezts 2 d3d M j dz' 8 detstc OH toj disCisia] dizD) B jL o fds D sWzaDdz%
BjHJOdz dz" 2 cdi slsOdzOzMm d M itcftefCdaday jdzPe(LBats HhW jh
fs {Isdds fsvds, EyOmbkekjl o wjeckdvydd MsTte
CRFd zyOfglsezjls o Mmlstej MimMtstedzr = toj OCydwn e Odzd
dzts tc QepQEdd dfO o o j H j dad j 31 IBldzs ¢ @ ldrysdz® 2y H O h 2 1+ W W
M Stoj yds dzs sj dded L Jtelzs h jets . ¢ tshe dztisdp® Is =  Gftp dz@+
destc OH o jodz@dzdfsdz sy HO h dn o jh jMmlse, LDORAIR Z&BS | @
Msteffiipmzydctse Odedzs e s ¢ s vy B Ba&dHEEZNVEZO iRt
destcOHtcj dzOdzd dz tsSCOL T 90 s bsted3tsL detsj o dzd W dzd J .

]l djlesedisWdrdt sdg@nBRtkzd&odyn O¢ mMtdsse
Cdzj sts-61f, M2 Is@EtyJ CHE Sy d BezdBR Odzd L 59 Odz dzO0 i
tOBBSISOR M 90 ] HPded | d ) dafeird drOO of fsif o0 BOSHSH | alzd
dzj 2 tcts ¢ d {Falke dle9]).

AGRP-d dstz dztste j OSC Isdo dz' § tltesmMisSd o' wWo dzj da' 9t
Cdf slsOdzOBEMO: dzj 2tetsfj Ctoj Iststedz” = ( Bdggol etfal, & [ ¢ )
1999) mOte OC Is j tc AGER dzGa] ? tc s dz' Cdi slsOkzOBEMO tsB Mz
ktsdzr s o fowiLd ) [st3 d [fstd4. Ytedmekmlsadj !
Lteedudetsfls: dzj Qtetsdatse, Ctsltster j do { CMyASRMMJ ek
2O 11 jtegdds) BEddedls j 3OIs dagdpOts 2 ) JQizdd ds f dzo j H § dz’
dimmdzj Wso @zetbls @GSty L Qb g d Y4 ME B2 Md Agqualkr &


http://www.ncbi.nlm.nih.gov/pubmed?term=Sladek%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=18655875
http://www.ncbi.nlm.nih.gov/pubmed?term=Sladek%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=18655875
http://www.ncbi.nlm.nih.gov/pubmed?term=Leibowitz%20SF%5BAuthor%5D&cauthor=true&cauthor_uid=2249740
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yellow, z Ctslstster R 2 dzj dz@ h AGRPJ (Makarovg f et jalf) i@ i)

s tetso 53 H O dzts fiy o jdzd yj dzd § o8 Ftotseo dw wip (1 t
vitro. Clsd + ¢Mmfjteddij dzalsr dzOff tc O dzjode” O JUAEBSAERE o o f) dzj
lljteedui MSdro dzg JtE s le®azO GBE fizjf tod H tff odstsy) fedis(L d3ts 3 dzts
BsHEZdzdkzs AGRPIA@®S dedg W Odsd dzj tcc d Bl ff HSH O dz@fzsRk O dztf d -
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| ZzOoPoBrtrROf 3 R [frulr 3
2.1. CCMfjteddgjdlsOdz dz § ydowslsde § d 1 SMfjteddy

ltejHMIsOodzj dzdz" | o tOBTBIs] to] € tetzifgQldzs tc d i tHalz
zddedd J dMmlsOtier Mr dddd@ddsel JdzazR§ sdtsdzse L toj dzf
4 5BI/6JH 9 n ¢ J:dzts Is@yfad@\goutf yellow) sH dzgse 5 9 tsL e OfMis O

211f sHjdd in vitro

2.1.1.1. R&SEBOYdY fjtejydo GHE) gofmigiey j s distL
AGRP 83-132 d dzehAGRP 2551

RMMdzj Hiso Odzd W f tetso j H j dz'e 5BH®I (detiLdzeBik GO deisj Sy tgs
22 GOy Jtod dgodgld dz0dzd o § jtcdtsH OCIsdodzsects BfSHe
11.00). rdotslsdzr = HjSCOfdIlsdtetso Odzd d dzj d3j H dzj dz
fMsjtoddz dzf 2 BtsC M o Mtcj HEz DMER(DulledteogModifigd, Eagigds fyls ts
Medium  tlsdfjldd® dzOv Mtej HO, MAtHdOVY {5 MtMisO0R M
J H. f 4 dzd yd dzdzd dzO. vols J dz@ atf al tdzj dzy "L te M 1j @3z W tot
e L &L 6O -2s sdizls ddfiats & f BEPEMTERA O ISted j dalsd ez iy
¢ ststeH dfa®ds REFipdelz Q@ifgsdz eP@xindgFrandglin @001).

b 020 YDzO 3 ¢SdlrtlsdzO dfltalaf dzC B Jtctso Odzd o § dIlsOlsj dz
dL DMEMQ O .5jjHdzd yd dzdzd dz20  detstedzOdz! dets?2 Mmr o stetsls
t smdw)ddaf 8 OlstEel Hi ey do O M j i3 K j &ty @ st @pg 7
OO dzse dydzr j IsOC tsad dsudp)n. viidewo d@SBE8 qudd + S MY dz
Hoj Gtz fr: ¢ ts dzls to ts dz d sfrls. s tsdzlstctsdz' dz" j
fdlsOlsj dz dalz® fftej HEZ M HsBOodzj dzdj a3 1 d (RHS, 2 3¢
el 7,4) dO 2 &z f dlsOlsijedz ifatsRH b to j flsz$ BRRPBAEA 4" s |
131 (PhoenixPharmaceuticalbic., & z ¢), yYlsts Mils o JASRASBS183, I d¥pts tc d3
3¢ d&GRP 2551 (PhoenixPharmaceuticalinc., & zZ ¢). s sdzj ydzOw ¢ tsdzy L dgls tc O
dL Bj dzZS 59 o MtejH] MtsMisOoaddkzO 200 dzM. RfA
MteJHy M o' BteOdzdets?2 CBdayd dzlstcOyd g 2 Isd ud dzd §
LYWW jClsO AGRS., 20030t o

} sfydzj 3d dafQefptCoy 6 OL Yy H dzv O dzOjddyls -Fozdh)s Isfdtipgts
LOBstc O d 8 Odzd Ot Ak fsdH ddv HiBtstoW sdzse d Yyd ME G
Modniftecdeslstso dzj dzder 2 LOBEWj toj dadz" 2 4% tcOfm
24 WOdHOrC. | CONHBEB6Ctokf f |
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2.1.1.2. RdAdSEZBOYdY L sthj sy ¢ DO dfof Mt Mtcj H | f
BsC Olsfsisisd d [SsHY 919) d AGRP 83-132

1 OBds@ls j to(d P zBIs OROTRE ffdtc j d dz¢ B Oyd® 4§ tetso tsH d dzd
s dMOdadfts 32 , 1 ff & itidf te to(g & w5 2dd dfS] B\ o ¥ ot jwdjfIs t
(Cdzlstetsdzy dzr §| 5B ROL G 9119 PloenikRbgrmageutigalbic. , wz ¢)
isfrlg.Olsjd3 ftcsotsHddzd olststckz® ddzC zBOyYyd® 3 vy, |
sBteOU Yd MlsOY MtejHO, O ' lsd j tc OL HSHUALR] dzO
(20 ddzf MSHUQM@IIMAGRPE3-132 ( 200 [&M)OW Jdz§ B OYydw Mmts
i sfdzj B EGL Y- H dzws dzts Id I ofileq) @ dzL O s tc O d 9 O dizf
BsteW sdzsed Yy Mt OYOdaf L ® Mo jyjftedcistse dzj dzdz
tcOMlso stctc BP@WOF s HO R 4% UHEPLR& d O &P H s2n=5bclz f {f j

2.1.2. [tHjdd in vivo
2.1.2.1. rjftedesOydwvw MmdzO

réiftedes Oydw h dneCdeny sdz! L 2§ 3" 2 B4 ssHd U MEd
n 5 BZdztsulg=SEsdd dimmdzj H 59 Odzd v , Colsster 2 BOLdkz
f oty Is j dz' detsG ts dzdh j ddwv MdzO B Iz H(jJids tolg@ Bdzd®, H CLIO! 8

10 CtcoOf | dMlsOte ) foag RidshtossW d v dds dztfig i dzj M€ of © dz
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MisOdzH Otels dzs?2 cEdMissdzse @YY B d&zd 8 tc @ Hotisls Idgdng dzlz &
(Bio-Opt i ca,) RsREZ]fo Odzd . g Jydw dydetsmlis! sCteOMC
dzj GO o dzsets Ctsdzlstetsdzy (BjL Hijtoran Odasdlsyj dz) .
BJ&z¢tse o MbtekzClskzteOR, t0OdzjJ dmMOdedz = o dzdlsy

23.2. rot2ds JBBzdasdsj uj dedj, Wkktstjmy,j dlsdow
BE s syf dw

[ v ghmidj Hiso Odzd™ ©OMYtej Hjdzj ded™” Hokn o jh |
d df CtdsSOoddLOydd & dhficd Lse Qdad s k] ] @
1999). 4 o 5B SH dzsf ZOo O tzd j MK &ZO M  dsts dzls d s &) Rgzdz’
fesdk o SRIBST o BdsSCqiseSd o 5% B dElkds®dy]
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SHdsotcj d3j dedets M K &f icdg'Y L © JzlisdsziizR@RdiA =) df dte Glsalz mj
ZzO 1% BdsCdokzsd jnd tffGipfSifmdeyizp, 1: 1000) d Ctofs
AGRP (PhoenixIncorp & z ¢, 1:500) ddzd Ctotsdzd C OSighssldo LsfiBO
d dzd Ctotsdzd ¢ O PHodnixlscdrp e z f Is:t 400) , ( ddzd € tetsdzd !
(Abcaml j dzd € ts B tcl1BO®)dzd o dzd Cosdzd €O fotslsdo Wt
99 1s¢ ,AbCathl gord S sBtcdDPBgY d TicBEBJo Miligore65 (
4Z2¢, 1:500) d CtotsSighiwz  ttslsdb0J)st 3d dd C ot
(Phoenixincorp ¢ z ¢, 1:100) o3r d ftetslsde 11} (1: 10AGRF d

(1:500), ddzd Stesdds O f usldo [fHitsdsdel:fqe) ,

Ctesdzd O fteslsdoe; I B4 1 tctf Widfipdro, @z ¢(, 1d20 @B dd ¢ (
i tcts IANGRP (1:500 d dzd € tetsdzd ¢ OAbfamtd Ig diiad € Iisle te(d Is O dzd W 1: 2
mMesmMdHdedr §oMdzij HBe Olsjdz! dz = Mted LIOGIs | dzOdBdEO ¢ foits
ftotslsd oAbchh | [ dzd S sBtcd IsOdzed W , 1: 20 0) Millghore S dezsdizd € O
1:200) . [rhddzr § Odzlsdlsj &zO ¢ tetsls d aHarbld Gaines © dzq
(NIH/ NINDS, vz o) .

RAzC 2B OYyds  totso sH7d2d INfsthdzj + s4 @ lcGsdz” det€2f o P
sdudddd 1 y. ftod CE6HEOs ksl sisyssRfifpHpdada) tod dz¢ 28
cCtsClsj2dzie Mstslseo jlsMiso k¢ LT o thisteld d uzh 26 ©dizdt Y B
d3" h)d, Cisdz ¢ ¢ dtetso Odzdz' E ts yte 4@ derf-ABEIZA (fizafy alV AE6S: x a
(Invitrogen ¢ ¥ ¢ dzdCY3 (Jackson Immunology Research Laboratory & . B ts fjdzj
Ish Olsj dz' dets? Htesdz" ¢ d ©h dPBSMmidjoLsB Sezlls Y dzPo Odzd
fsHmkh dgd Bdabd tctso Odzdz'L JOC HyteyOtzd M f Srwdl ' s Hints §
fsCtesodetsy Misjtfteldfs ] Al @@z fzd MzEyojoeo fjtejH L
Hist sdzdzd IsJ dz! dats  dzO dzts i d dzOAPI W(Sigms dz'z , ¢ td O2dpEd) i
ftcj f OcOlstse ftosotsHddzd M § tsdsh s Wakzzstej myd dzl
zOL jJtocdzse s MC Odzgdtelze h jets € Bz B85 Ody Jdsdz®dzdfiyg)S o
ftoesctcORBA3 Zei ssBrows8N ILmagea LAS AF Lite.
MCOdzdtetso Odzedy totso SHEjdzfdzlip” § tstgsh § € Is o alszg to- 4 0,
fedzbyjdzder | M sdi3sh v Wkt My dzlsdzese 5 OdizdRS to s 1
W s ls s hW(AthbePhotosho€ b, Adobelnc.).l] S Oyd mMlsej Ctdzlstetsdzv d Mt
BJL fjtera Odsdlsj dz.

233 . 1 j-Btep s ed dze
] Hjdd feBojHjddY {djChosicstjLO foss’
COLoSHGDSE ¥ j(c® 300 &S dz &6y sefae D,2VTRIGHE!] 15%
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Gdzd yJ tcdedis s d§yg dzetsdztso r 2 Mddzed?2, HBBOoadwdzd 900 d
B i3 ptcC Of stst IsOdetsdz, pH 6, 7). | OBy i ffftefizgdz] O
MtcOL k2 Y] BR ZOYHOKRZd d&&O d HE.

1 Jdz¢d o f tetsB ORtshte@L HYj digv Sddsftc th fdasfis @€ 8 d &zO @&%d 1B
GJjdzj { s (SPSRBGHAGRemmli, 1970)d i & dz/ LBotAalizH tso ® gzff) 5 J t6 dzW
B dztsIs Is d dRRa®LaloRnioreesy Z ¢ )RL COYHB2 fHtesB" HAEW bHdzj Cls
-15 i3S dz, O 9o fHjtwoky &ORY HdaE B BORE j & O BZ3WBtkdzi
(prestained protein mol ecul ar wei ght mar Kk
ftesosHddzd MdazOyodol ftd daPie s gdifd] &qudo 0dzd |
M BjdSBor 3d WO ydw dizsd  J toj dats e @ dzkzdzO( Adatels st
l j &sBtedIlsOded W) 9 lsjudiedmf@dz’ 1 . BEIEZStser d3 MlsO
f sdzsm¢ d, mMsslse jIsMisoalzs hdj dsdzj Ckzdzv tcdetsdigdOdp j M
WdodfftcsdL 8 sH dIsj divis daBdgl€ dfls jogg. B3B tc O dz § sdzy B dzZSC d
BdsC digll tcOMmMboatstc] (Mknt] dRSIzDHOffer, saline@yr GLi% j dzdzt
Tween20i TBST, pH 7,6).

[ j BBEOd ddSdsl ot Qe ddatsyds faf MOdzdz §J weeOdial ' =
Odzlsd s ®&d ¢ OAGRESEd 500, ,EB =1 Ctf g s(E2D@Q u[0= 6§ T

& "d fesisdd @EROQ 65 =65 pf tetsdzd ¢ O § BE)firogen ¥ v |
#4z2¢, 1[50@iesdzdC O ftetslsd e 5%),€C geds dAd £ :01 ERKAE/RIS[]®
(Cell Signaling 42z ¢, 1: 500, [ =@ dEls dds | &z tdsglddde. GAPD
(glyceratlehyde 3phosphate dehydrogenase) B " dzd d MY tsdadzvds’e Oalalzj dzd v
C tsdzls taiadmBty dzC © @R Alfdarise | j dzd S sBtcdlsOdzd v, .1 OdzPj O (
ftocsotsHddzd ddz€ 2B Oyd® f todl Cas dgeOusisiatsi?Is frids)odifs jhtafChls
Odzls d Is j GO ¢ ¢ d tc s ofQjdilis Ceindfg OB D | H | Az B dzEHAOd tclz s h
tcOfmilsio stc§ tsSL T i tc §38gdha ¢ i3 166000, d dzd CtsL T ftotslsd o
(Sigma  z ¢ , 1: 20000) Il dL 20Odzd L @q & 1z0 dzO ftocso tsH d dzd 1
nd &B3d dzt di3d dzd My Jj dzls dzts-Primefn dofin Is jc d3'dzls GEjCdzts o fr) Arsedshant, dzj dz
l jdzd S B gl Ot tstclz 8 f oW o dz¥v dzd fls O dzH O¥ctls Iszs ,d3
t simmdw) . 1 dzv CO)YHEBSEts B dZC O fsHBdteOdzd dzj MC sd

24 [ ftojnHjdzjdedj Bktetsodsw o3t 1 s
241f jlssH c6dBtedHdL Oydd in situ

Clisls &BilstsH Lot jls orwwdgziflss j dfflr s d dels jds
ftsLotsdw jis sy ded Is d dzls j dzifd o dztsfyls ! mMddzls j L O,
dMmf sdz' L 59 Odaff diffjeddsds s disOdzj jd HEYJ 2@ P ME OW
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1) 1jtar 2 Hjde ftese 5HJ dzdH0MIs PERSGHAELOD\MPRPE] ] )
Hd!lsd dzfedetatEXisO tf 1 dsdztf Wz d dzdz) dz® 6IsHY das? B Odzj 1

2) 10 obtts?2 Hjd o Misjtdde dg' 7  lnmuitee d W A
btcOdzMC tedf ydodzdzs?2 t6j OCydji?2 M dhMisd L 5o Odad j «
MsHjtey O j2 dt1s o20LB ] MNdaBosmft j shis @&y dzj EE
-~ udBBjh o Odzd dzO dz' H Iz 1 Big RYA dzix, f d20§ dfddz dJF 1 2 1 &3S dz
ddzcde dlsse@dfidgi Msdi " Odzd o Isj 3t AFEsHOBY B8R wiod
HsB O9 dzw dzd EDTHRS defjizj2[do Odzd fteselz d hlsOo dzv dzd
3) Wi dzdLEZOdZdL Oydd ftob®’ Q&GEisls@s zdes Hdt) @@ HIl
BBdz: Sdfwilsddzd Hts teOfMmlseatstej ddv, Misky Odzd(l0 HtsB

B¢ dz)
[ e P2 &Y j 610 dzv ¢ j &8 GBS OMek 2% dis da. O
[ OLCHeGdd2) GEdY (s’ : 100BkWjt HdY Cj&8 (Ct

3¢ dz, mddzls § L d teit2e OddgdAi2fm Is stf tdctds B Off totsB ' d dzdde 26¢d
e dzC d d ftsotsHddzd odLEZOddL Oyds fH uvA EZOXBH C
3)  O0dzj j ftesotsHddd ddkzgOydv Isg ug dag§ d @oe hdgdc
4,5 Bz Isted {75DdztigeQizJQ@ESG d H tc dzts B ' & Ssfipleidy dzy?) 6 Isd fif tot
PBS2 tOLO 8 5 Bddz d ¢ tctse ts@ndaRd OwzPe dH 20 KO y dMs
fs 5 ddddz) d Mmkh.ddzd Mmlsj $ dz0 30 f3d dz
4) 1 Ol jfctseo sHifzfcdBtcdH L Oyd d cdBtedHdL
ftcjedBtedHdL Oyd sdzdets ¢ ts d cdBtcdHdL Oyd sdzdzts G s
ltejedetedHdL Oyd 6 dzdzgd? ¥ ts @ RO azif10,0(, 5 Datusdis skhition
(5 &icoll, 5¢ ¢ tsdzd o d dzd B3N g tc & zGHHddEHEQ, 5@, ERDTARAz 5-0,5
BdAERISHCI (1] ,pH=7,6),250 &S dz r1s (HBBOO dzZv d&zOM! o § M
5 &3d @G dPdRd dzOH )2 NaBBkdz .f Ofplso tste  dzOdzts ) d dzdd3Sdad g §
MiEgs) d (odkih odd o IsjtkdshlsOGiz]]tpdid 030ty s dz
ftcjcdedddL Oy dds didd dats fiafQiipls edd0etidetey'H d i ©ds Qplizezs &,
ftsHj ey O d2 Hafp Bf dgdiiptyddeditfcats B 1z C dBt1s 920LBYt6)
ltcdetslstso dzj dzd § cdBtedHdL Oy d EldzdityG 502 O B Is adsHis (
W st d30,0560H Qiakice d B-te. € dzO 1 OTRIBH#CI IN2, pHigdz 5; 2HDUA o3¢ dz
0, 5 2(dgdenhards;, 2503¢ g &£ d § v jHhERRBDEPGH20; 2 d3dZRIS-HCI), -20
BEdz Mddzlsj L d tct€o QRlzdets? offCla 8 "2c,] My&fftiat, Oc tcj 9 Odzd H ¢t
g4 9o Isj yjddgdQ@ls j3dz dpifsB Oo dzw dzd 500 3¢ d&z 50% H J € Mmiste
dzj H.
4) 10 btej odsH drigddz'fn jtfictel *  f et o 5
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-] SSC( dz0@ Az {1 RaCH[3 B, 8 2 cNaypHB®)s 030 dWdee §tcd 60
-SSC  MBHjtey Oh 2 5600% dfottsldlQedgd H6 O
-SSOn 5 0% dYO dzeoHOttgl dz fitgef 4 0
-SSCfl 50 % ¥ stdBORE s, tad 37
.SSC3 ©OL O ft 10 &qddz
5) [ dzw odLEOddLOYydd &t s 9 OL 1 te, Mifptd HaOr,
d dz€ z B d O ez izt Fz@ B3 ¢ M d ¢ § dzd dalz
1 Olsj dgtsd®dzdd 0 d3ddz o (@ WHAEZ ¢, 2TRIS 110,08Kdz 0, 8 7 ¢
NaCl pH 7,5). | Omls j ©WaR@zts ipgledd W d ydtetseo Odzdz” 2 B dzB®of tclz & |
B dzts € d to A jhOfeBpetlzitnger Mannheim FRG, dz@Q0d3d0,168 dztsC dtclz¥ h d,2 6O
0,056 BSA). 1 ¢ to' & @dedifidsj] DdiaS WA fgdl O I\, 8 B dzl ¥ ¢ d tc o O dzd:
Odzls dIsj &zOBd { tetsls (ft® O L Hodj cHigj LB Edfddfoddss H d W d ydteso O d
BdzsC dtolzs M j df Qoildjfig® Eds ¢ Fdzte @'tz dzO 3 926 &4 e 4Ua.
6) 10 ulbofitelgdz ddeddzg ©gd $H 8dzdf A
) tesBzo CBEW-Ricjic@® 5 15 ddz
-ltcsdsze S B W todsd dz (3dzO TRIBRIG; O, 5dBfcNadl 0,87
50 d3f MgCI2; pH 9,5). [ Odzi i f tcsp ded § dz¢ Oy i O ls1@zw 1 Ists¢6-
s j d&zC O 1 BR-developihgadlution R dzC B dqtetso Odzd ftod ¢ tsd3dzOls d
Isdsdztslsj Hts fftetswodzj dadw toj OCydd
- MisOdzOo dzd @ Odzd toj OC yds ( GO fditze M1, RBIcBRAEDGO o
0, 043 EDTA) 2 t©OL O, ficsildEpsifbda ®dd Mmisj CdzO o HJf
o sH j 1JOOCRH#da O dzd fnikls ifavildO o

l1toj f OtcOlsr oG dzdls QG tsy | , CO¢ d Hd&v Byj dt
tej OSyqfdz2. 2. 4.)

242.f jlssH tBLOds? kteodhSCttdfydd d 1At o tjOd

1Tz dmfsdz LsoOdz Bj ssH BtOIsdzs?2 IstcOdzM € toc
[dbtsHduyud MSdd tj Stsd3j dzH Oydd H 2O dztc OB B IS 'ff Simlsd df W
r. 1l . e Q@BOsea ® | 1Isted@@&sSQ@09)2012) .  BtcOIlsdzOwY Iste
ftoslstsCtsdze d d&OBttesd tt(i Moy se [ BHE &RO) v d-dzls § @
LOlstcOo S d d Dlijaa®d .L tslo Offiadts B On 5B itc Bisls B & 4 @BEzdzdzth)2
t1 8 sdzlz yg dzdziz sC 1 f )¢ REHOdZd 88F CHftedf M sdz' L 8 Pdzdd H
tc] Odz! detsdz o toj d3J dzd
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| &ZOo dzr d©3d Cwdlkjtdvddd o o"'BBK] HtO2dR] s |
MOBts S s i dzj d3j dzls tc CCfstdsils(ts tc W ote tsdgjj dasts dzd ™ | § 420% dzj daf
dzj 3j dz'Wh. j dz2551 At B' dzd (O3 jLtds 0, Odf 5 H 5B to O dzdz’
ftesetc@dp3f Blasd tcOL dzd ydz' » dzdlsj teOsf tzidzi C A By d
forward d tsB tcOR-trtEsis tO2 i3] ese fHotso jH  dz W dted3Od3]
([ smMCoO) .

Rffsdz L soa Oder ftO2 B ter Hdzw 3 h(:
F-AGRPi 5 ACAACTGCAGACCGAGCAGAAS3 6 ,
R-AGRPi 5 €GAGCGGAGAACGAGACT3 6

F-1 ¢ 1 655GCAACTAAGTCCCACCCTAAGS3 0 ,
R-1 ¢ 1 6556&CCTGTAGAGTCAATACCTGQ ¢ 3 0

F-1 ¢ B7-5 €TCAGGCTGTATGTCAGATGTTG3 6 ,
R-| ¢ | & BAGCGAGTCACAGAGATTGGTC-3 6

] COyd mMlsej Ctdzlstetsdz! dese s ¢ j dgPoxamthindguanide B ' d
phosphoribosyltransferase(hprt), Cslstster 2, s d3daj dzd © dzj S BIsts
ZOdBtsdzj j MEa@s | dcRiEssanl,2014).

F-HPRTi 5 ®A\GCCGACCGGTTCTGTCAT3 6 ,
R-HPRTi 5 GGTCATAACCTGGTTCATCATCAG3 6

RMY sdz! Unsln) @dzf @I d3j €1’ idzw
F-AGRP-5 dTGAAGAAGACAGCAGCAGACC-3 o
R-AGRP-5 0TGAAGAAGCGGCAGTAGCAG3 o

F1 [ [ s5 dDAGGACCTCACCACGGAAAG3 06
R1 [ | s5 8GTCAAGGGCTGTTCATCTCGS 6

Fr 26 yjf ststc -5 @CAGRAGIGGAGCTTTCAGAS 0
RT 26§ Uj fstste -5 @¥SOCEGEEOACTGGGAAACTS 6

Ff st 35€AGCACATGGATAATATCTTCGACTCT-3 6
R-f st @& ®GCAATGGCCAGGAGGTT-3 6

F-f s B-5-0GGGTGTCATAAGCCTGTTGG3 6
RS st 45 &CGTCCGTGTCCGTACTG3 6

] COyjMmlse j¢ 6 cegsde® diz dilster Mr  e@edpehsdzj j + WW jSilsdo
F-GAPDH-5 dGTGTTCCTACCCCCAATGTATCG3 6
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R-GAPDH -5 8§GATGTCATCATACTTGGCAGGTTT3 6

SOYHOVY Ot ftO2RBjtesce fjtjH HoMmMisOdatse C 52
LWWjSIsde detsfmls Hdzw  yJ et f totgaagdH dinzd §f & fifdzj Has 0 €
HiMWIsdSCtOIsdzg" &3 tOLo jHjdedjd3 Sr18 © HwsBOm (
Ctedots?2 HOdzdz' =n. 1 JftsMmtcj HMise j dzdes { J teff lsits Cfd®@ES 9§
cOMmMso ster § to@@LiRfsdtsyd . (100

tdO0Sydd fteseotsHddzd o Ofdz@dzh jlis®B H dz2sb Bfstc) dz
ORY dzd W d S OYydOm'f teasotspidazsy 25 0z ks E-EO) Q4sd =
BEf fwvdsets d tsB(s Gk dz6 & SAGRRAGBRDHE 02 &BCq ) ted Oc §
gPCRmMixHS SYBRLoWROX ([ etetsc j dz, [smMCod@d imtsipdis)s ¢
fiosdLotspPlspdz?2. ydqeédz tj 0¢ydd (ofmjets 40 yd§¢ dzts
fsHBJOdEZNY 5 ddlsj Ozt : ftoj Ho Otcthls j da' Ol W)
Hj &z2OlsztcOydwy 40, s dze Mtcd D3 d3j tc O d3d W § adrds j g dac
tod yd f sstetslet) ,f teffls Bod VY  dzOtcOh d o Oded W W tc s HOEE C ILAD € 3
dimf sdz! L seOdzd HdzW HjIjSydd ¢ tctsHPBRIGreEn(dEOASH s € (
LowRo0X), sts dzgO fYtsfmdzjHdzj &3 1 IsOfj] yYydsdz© Hj zOdzd €
toj OCydsd dze B e ©OFBOEUs H dzv 1 2 tej ylj fs@ugjsiply o j  dzj ¢ ¢
Codzlstesdz? HdzW GBteOlsdes? bteOMStedyf ydd Mmdzzy d dzd t
stcOdzMCtedf sOL T, O Hdzw CBdzlstetsdzy MO 1 At Mmdzk
tsB tc Ols dzts?te distiteyEdozm

o B dzd W d € O rpdtsdae@ ddr j Is | € Is f tictsf as@iir'500 RealtTime PCR
System(Life TechnologiesABI, & z ¢).1 J L Zdz! IsOlsT sBtcOB OIsT 8 Odzd M
7500 Software v.2.0.6 d ExpressionSuite Software v.1.0.3.1 dzv fMmtcOo dzj ded™w ¢
fsdzzyj daflar Bdziols@lsj 1 At o toj Odzt desds o tej d3j ded d Mt
Clstesdd BtejH] &V jlsmw L 2Oy ®J§OY sctsqESqd s 5oy
CteOWdSC O dzOS€ sifftetg HiEWIs O 1  stetsetso 52 dzd dzd . [
o' Mudls’ p@uzs®' {5 *isdagdizls?3 Hdzv § Oy HisSsdR] E44 gl
Ctsdzj ydztse 5, facste@®pisdddsing Is j dz/ dz' RQ - CjtHdeddedj yids-o 5 d
GJjdz0 ddzlsjtcj MO lsdsmMdlsj dz' dets toj W jtej demMdese s 6§ d

1) gt sBtcOL yO d @\ jtodijffpOs 6#sCt ¢ flzeélz@® ¢ | dzdzts ¢ tsoqut€ ts dzls
C Huis tsdty jJ=dzd o S & Gt ézh O | dzdes G 5 € 5 zls to s dzv

2)p@t=qutsB tcOL Yy O -dpekls f izl iy @ dzw

3) RQ=2 P®H
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25, [ BweW W EzdS ydsdzOdz! dz" 2 OdzOdzdL dBBOIsj ted O dzO
RLtSBtOY jdzdwVv dLEYOjd@3r » MiekzClskte d&BsLecO ¢
B3d € tc ts m Retsy @ermany)fis o Mistets | h&@zOR] sgH j | mager 4. 1,
sBJj M Jjyjddw HEv L ORx®@dmO 4.92. 8 tc 0> jpagrurd diff
W st 3BOISIO@ ) .f sdzlz yj dzdzr n fnpdzd 3¢ OnR ftocso tsH d dzd sy
d Bz detstc ] OCIsdo dzsets o jh jMmlsoa®aloy §iteds ¢ teD.dFMF3, SN ke
(vyJtoedzdetso & d2, http:t_lambda. chat.ru). 1B
ZyoOmlsE s BsLEO (daj Qtesdetso, slstcsMisC 59 ) , fMtsH
dL 2y0oj dits?2 fgiczf s Raz@zs j dzifd o dztsis! & & Bsdiafso .56 & 1
OdzOdzd L § ) ftose tc Od3d3d sB o tsH d dzd zdB s B d&ZOMIS
stesMisC O d dzp M s sz, dzs tlzg ®BIs 91020 )  de® 2 6=l
( MlsOdzH Otels dzOW  f dztsh OH ) . 1 85 C Oy HBARE X do 180 dzts d3l
fded 3¢ s dz' 9Qls ftej HMIsOo dzv dzlmwv oSO BRHR! )o o (
CldteOmMmyuddéd? OO Mtej Hdzd2 HJMWIsdyde 2 ldasc © s deD d3¢
wigCsisd Iktsy¢d Bl jCIs® "dejode § dztsfo Odedhdzas® igizh G b @ H
U OC B tcOh Odzd oCdzdted@Adidcij HAE dzj dzed | d BZdRRz dzstcj OO B d o dz
d fteseotsHddzd f§sHMmyjl yd fndzo stsyj ¢, Mslse j
dzd 2tetsdzOn B tcj HJ dzj dedets? 1 tee d ydetsmis d .
stsdzd yJ Mise § dzdz" 2  OdeQdrpisiy dztelds Sffdas POUsdcded M ¢ ts
M Odzd ctlfelzPdzff Htod tOM" dteiddzddfL tstBlde OF Q @zd W p IO dzO dz
ftesctcORRdfj.) s b @Hidsz dztstf sSL d Is d 9 Halzdets M Gscdzfs dz@ daf = [
0dzOdzd L O B " dzd  fPY HpdzdLdEEeCO df' to dff e CA dz' = -(idAlsf) ety iddy
Mtstslse j IsMis g l3lzh j Cids dzlste s dz'j dEARDH, C tSlstste’ W o dzv j Isw
Yydlststf dzOL &3OIsd yJ M€ @ 1830 dzd tediig Hzlsis dtsH dzz L 9 Oy dgj 2 h
dzg B dew jlsmw o CdzjlsCj. GAPDH ftdfmklsfmlsokjls ot
Bsy degs MEH sy B BN j &3 ¢ dzdols) frHsdavy deig jon€dOD O H f |
2O mMttslse jlsMmlsekzs hd2 jd@B tjLEkzd IsOls Hdzv GAPDH.

26. [ftejHjdzjddj MESH,jteyOdd” SObjRtkOBdddss J

stsdzyj desteOydd j cHsE B Oastez@ s @My j dzd dziz § fiylz iy dzts
SftejHjdvdd &jbsHid st dWjj ddEbasds 2 dai i) s dzts
] L dzj Shtesndddyuj MS 2 HjBegkhapgoulter( dz@ ¢ Krastod@ts s ¢ ©
al., 2000) Me s BOIS S OW d uj MS OV fMd MRE ek®d p € ezs YO D ff d
20 RS dz Hdzv dzOdzj fif jsidEOpeimePED0N4s,06 B3d3)  fSphemste B j
Clone 5 u ODY 2) d Odifjtesdi stedui MEAD. HJtstg S Hsj



54

Codeyj delsteOyd2 dmfdzj Hizj g™ & o jh jflsal .ifteHss doHHERR]
WOLO 96 dd§OdzOd SHY@EFB®OIsdzr 2 B Wi j s S g O de idz W s
(desls=g, SO d 8% Oyjlssddlsieddd (tey 3, 0). s
sl O d2W ZO td] dRcz/ RHE@ER] L ® EUs®E f 006 Kididakdso W
Codeyj delstcOydw BM dzO o' tcO) j dzgO o dzgd/ 3@ IsC Odzq .

27. dlsOlsdMmlsdyd MSd2 OdzOdzdL tjLEzdz sOIstse

dlsOlsdmisd yj @ezd P @pdzdz" fFsdziz yj dedg = f sdysh 1 s
d B3Rz detse d Mistsm d B3 Y Jefp® g5 d dgff s hH as,dstsh + ¢ Ctedlsj tod
Holkzrn o' B otRoddls jRtedt? Hdzv dzj L O dMd di3r ~-C tod I8 jstisds<)
fsditsh ' 8 Ctdid3j oy MEts2 HtotsetcOdZA3” dMfi cHroolzsro fytd oBsx
(S sdzsdfisds® n B ' dzts f tod dzgv Is 5 tsChpdsdrch\y jtofighis odis]  fiffpajdListOed:
fted bkttseodsy L dOyddtsmisd p<0, 05 ( d dzd.jsiODODV5) .
ftcj H dBted W a3 Isid Y sMCSsOy His?2 Gz j Y dotslsdy @Gv N
fsctedh dsfis! flsdmgaSEs2 § @Sl dsliplg dels gL d5d dzj dz
ff Ctodzlstetsdz’ dz@ d3 .( 100 %) Bkttse dzj d3

1 o dls Cits d M) IS di@udpdnikeg O dzdz' ~, ff S5dzlz yj dadz'dn §f diisAedadts d3
ANOVA-Is j Mls, tcj L Edz O MmydlsOdzd H @&tz dz tc &20dqd
(relativequantity) NSE s sdzj ydz" j tjL Zdz IsOIsT s BNicBbBo@EXCed O dzd
2003.
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31 RMMdz] HSHOEMEY S yd s dz0Odz dzr & o 1O d3tso w L j 2
HEW O dzj e duj MS R dzj Sdaff AtsOdzB ol R BSL ¢ O d3

311.1L Od BEMAGRP- MH Y Odsd dzj tee d uj MS d d3q dzj 2 615 dz
sls dzd YO¥ MPpIigOls j dz' dets?2 OSCIsdo detsfyls:

31.11. 1] ydSdzj B tsHighlzs s Odzd j

[ BWOdBBddzj e dud ME OW dzdctetsisted Ols dzOW md Mmlis,
tcOL dzd W ztlzE yd2 d Wistcds ftso jHjddWw z -Ofatselssots, dzts y d
1994;Monti, Monti, 2007) . ltetsectey MMdodesy tOLodIsdj ¢
fsLeotdtsydy » dO fkhk d ttOLedlkdjds, HtejyH]j ofy
al ., 2Bz, Rydsts Hodc Olsj dz2 dzOW OSCIsdo dztsfls
BBHtcMmlsoMfmdddddfjc Odzj Mwdz, d H., 2007).  Odzjd 1
oL Od B-MEBRPL] 2H W Odgd dzj e dyd MS dr dzj 2tctsdzgse BB L G
BsHj d7O0MEBo 52 P cRESR  HsjOfCsdfo Oydd MdzO@ (ra) . 1
d BBk dztstej OF IAGRPE fidsd(f Sls OkzOiEM] d o j dsteOdz dats o
Meofteso sy HOMsM! Edjd M jdedj 3 d dsdzsizdztstcj OC Isd o dats
MtczCIskzteOR Mtej Hdz] 65 BSLBIO ([ HGdzjffevsdg, ¢ Yo WHts .9,
2012; (kOB 0O, [dhtddd®, 2013). 10 Wsdj 2 -
ftetslsdo s sdzsy dzOW Is | dzAGREM G Y tcts de ey wzD iz fgad | o j dzd

Lsdn 1 ST jtddj dson BT des  § &€ OL Odas ] dayj lszg v
kst OCIkdo dzsflsd Wouy (31) foolstew O HJdOd
[HBZOCE &jnOoddLd, oddwshdj dO© OCIsdo desfls:

dL d3j dzj dzd j WismW sted dzd to® d O dad Wdzj u 1 s dz¥f lsdz'fn, | tolf @&
Hj2MAGE™ e dzd ls j tOlszas@s IsSmofjL 'OCIsd o dzsfls 1182 ¥ ®BD G 3
Odzls O tsdzgd Mls©® [ st 3 d [st 4. vyoOfmlselzjls -5Hzd do
COCtsa O jets Wizded teg ts zO dzj 6pld dzts to ts dz!

] fwesHtsdyjddj {kdhn dmMdj Hte Oded 2 sdz@ 3t o § Uzt
HEW ORddzO o Mmistcd Olszd3y B IssHESA 1 Crm. J H 1
HisW Odzd dzO fts i) ls ©,56dWPBdz® / @ ds difst@aMsdfiy 40108( 49,05)d dz0O
Wisdzj 12 w0y DON<0,05¢ s MtcOo dzj dzd ¥ ). M1 & bz jotizde] §5 16 j
Mo glbj dz Misekrls B kdjdz hjdedd € sdztfj, tizls tp @ did dzd «
Wtsdzj 171 u. ltod (ssds ktetso jdo@ Bj Is Distsdzg I G Mis s §
0,00\0,01, 0,180 , 0 20,0%)ds ND,04 GzaiER o j dzlstc OQdz! detsdy Misted O
HSW OdfgsiAPls Oa ddz 1, 34 N<®@2,08) 318RK0033010N0, 0flav



56

0, 15N0, 02 ( to = 0dzc0/5d5.Y b B ts OB, sS4 Odz! dzgtsdz o 9 |
Misted Ols &z A3 O Witsdzi 14 dzOB dz¥ H Odztsfy! z d3sj dz' b
r{nvs, O 1 mseHfzhEtsddady j dzdj B ktetsod™ | [Avs
otsmMmMlsOdetso dzj ded ¥ EkEteso dgv HBW Od3d dzO.

1l sdzlz yJ dzdz J H Odzdz" J s Hd dz2Od3d € § dL o3 dzj dac
Msslse jsMise zs Is H  dzO0 i3ddzd) B3 s dgfzdzf def's W & st
HsW Od3d dzO v 4 d O Chastiajtmodas? j J Wu)l(31) W sted3r d
ftoiHftsdzsy jded i B8 Is BERBeCz 8Rd toffpddaisogdl of JHLSRYAD dig{@isC
ftesHSd) dIsj dz' dzts?2 (3 HdzV) stslsOdz! dgs?2 18 E €t
Isj deH § dzydd dL &3 dzj ded W € tsdzyd dzls Oyt GShgMaRidkd dzO ¢
2015), uybbt MeadHilsjdz Misekzjls tsB SHdets 2O tc Qo dz
fsdzzyos h ¥ HBWOdRddzj tecduyj MS ks ddaedzj tco Oyd s .

31121 Isjifgk§ter st ¢ tdzj

O dzOdzd L f tsoff i) edss{drd dz O UM | daip® ! HEOL Ise B Y ff T
if Offydop dzdzld tsMdztse Odzd d fsCOLOjdzj?2, Sttt j
OCIsdo detsfplgdzts ¢ j toj M uJ(chgs s o IEidsots iddz8,80 4 7,N5 , 9
te<@) dizts o jtelsd ¢ Q20 dB8 INASHEY L, 8@O)0d Mazts o' R iSH S
yj dzlstc Ot dzf (8, 83N2, 32 d 5,33N1,02, t
ftojBr 90dzdY 2O (jtedW jtedd Otjdzr (244, 33N2,19
(o fMjSkdHOR) ftcijBr o 0dedv 5, JNas®), Oteg @z 05 5

l_dd tsls O diO AEOMIzJAGRP o dzj 2 totpdp@reo dH jIsj dz? Mlsa kzj Is
or MsSC s (dzO® 27 %, A0z Oy OfmMmifeEs & F s i (
MtcOo dzj dzed® M A OCIsdo der &3 0 (0, 411N0, 022, tod
o WoRkzjuissMistse j todz’ f1 HGRBH dzjdzlpR it gz@n A OMd o dz = 0
MsMisOos dzv dzO0 0, 498N0O 00 UA3NO, OB5A0OCIsdoe dzr 70

¢ dzOdzduL) © dzj 2 Bt @OMROY tasdsfdetsisd o, Mo d 1 Jsisizjj dz! )
o sz tetsjg dz( dz0 24 %, t<0, 05) (0,584,010 s ofgis GoddzjSc
Af Omfd e d4880®1) . ( 1 sfydzj J B3ty d dzg dz®@y dzfplj dzepu g dzd
sBjdn cw@fHO0%: Lk fiORAEPLdE L&0 (05) d dz0 45%
(0,620,012 o< 0G5 (5 fMtcOs dzj dad ® f1 Mtz g Mis
ydotlsde d3d. 1td (It HisMmistse j todz m AcOCAdgmida” o
i Omfd oxdsl efgsflHdz” &3 dzj 5B dzOtelzy § dats.
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aKTHBHbIE . naccHBHbIe
. &S : L

tdMm.otcBzOBdpmjs ¢ df sk OdzOREIPo dzr » d § OfMmde dzr n

d 3Bz detsc d Mists~ d B WERE OV [ B 8 GO pdededsd 2?2 3 J dzz H sy |
BSLEO:; Mistejd&Sd ESOLT 90ls O Isj O d BBRAGSYT L d

) sdzzyj dzdz’ | HOdzdzr § Hj BsdhMlstedelkzs s, & Ylds o
AGRP mMtstslse jIslsoesoe Odz BBdzj j dedL $d2 Etetse j dz [
T Ot OCsHg i ffilstedzs? toj OS ydd, dzOBdzE HOJ B2 f s5fdzj

I VIA [} AGRP L Af OmmdofiasRSCBEE®FLE. jH. , ylst
42% tc< 0, ®BE N j A OGjlsHooltr IN,08S . § H. Y tghigtep d dzdd Oyd d
AGRP M sy ls O o BN @G O jbn 1 foOkg o d 20k .5HAN O Is G & ¢z - fi
ylsts OS] ModHjlsjd Mlsokjl B GlhkBERPGE] J
MtcOo dzj ded¥ M) Mslse jIs skt d dragd € (seakip.s &7 ,dz7 dgf) .

O dzOdzgjL © VTA H | d3ts dzfls @dstetizi jjls o' MisC d2 ) (zde® o 3 82%,
<0, 05) Ik AOCIsdo@ )mof t€ teitgOo d&jodzde2 N9 , 03).4 O
1 s dzgits B d dzdaL rOedddj dats Hd b dzd &g dafils d o7@N®B, P bH ts
f OMfdo dz6ON0 @B o j Is@@®j dzdzf@zCIB%, toc YOS Offic Oo dzj dz
] f) tisdidoajzs h d B3 C s dasteB.d dF B cCky § O]

O dzOdicfuLy ( DX Woddz Btsdzj j of MINecTH Iz WHOSdsjfde'dz’ = 0
(06IN05 0 §t5 MteOo dzj ded® fy 7N Y] RO f BedsOEPSB ) ( 0, 4]
d BB B d dzddz@eyddsdH Qedaty figlzd \f j} dzEfD € Is d & As THN®, (5N 0 ,) Ofd Iz
Af Offmdoedas 6003 0 € @thisls o j Is @B dzdesdilzCB2%, to <5 05,
MtcOo dzgj dzd ¥ ) Mslse jlsMiseo ks h dddd §.sdelsTesdB df .Bd ¢

v OCdd3 tseftas@rbsydi,dzdz" | HOdzdz" | HATRISZEEE]iELIOL
0f sls. io t5Bd&OMlsw T, CH] d&sCOddL 59 OdgOB Kz§ &0 ] is &
oL Od i3tsMo Wir s dejdsh] Biekl dzs tc | O SABEP dis it 4 | 81) slsfklsls
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dL d3j dzj dzd v d B3B3 ARBRAC § © G zg o &B M Isigf dziz s d dsdsts B  dzd L
OB oz HOdzs MY ] b M@l . 9.

AKTUBHbIE naccuBHblIe

AGRP - R

AKTHUBHbLIC naccHBHbLIC
PTI(31) w— — —.

— —

GAPDH—-“--—

t . j7lsp tztzls BTAH | s dzflsted oz ABRP tco §j 281) k& " O
d " OMmfMdo BARDHI € tedzlf)ic s dz'j dzsT .

nacCcuBHbLIC CcTpecc-nacCuBHbLIE
AGRP WP s e — — ——

naccuBHbLIC cTpecc-naccHuMBHbLIC

Tr(31)

q.] j&nlsj tiztels NTAH | it dzfls o o2 ABRPH® 59 ( &'1) & " § Of
©r ) §sfmdi dkdkse dGAPDID Y ¢ iztzts dzs dz' Bls 8 j s © .

[
c

ANzdzC yd sdzOdz? dzBGRPo L dePlej 2@ty o tshdetse datsdy ¢
tejekzdzvydji?2 fdhjossets fwsojHjddy C0O0C WOCkttC
Odzls Oc sdzd Mis © @ s@ldanndet dl.,s {1997, Yang 1997 ) . 1 0hd H
Hl BsdzMmisted oz Is dBstel sW 2 dzC y ASREOMEZ! dzs § O d3d dRidteiFEsdmg,
dzj 2tetsdzOdsd d MoadHjIlsjdzt mMsoekjls B jcets EyOfmlso
Codzstesdzd telz® sfmw HEBW O] dzj te6 d yJ A€ 5O, M dands] IZES 2 |
| sdzgOdzts o O, 2013) .



59

0.9 4 O aKTUBHble

- 0,8 | . ” EnaccuBHble :
5.0,7~ #
2

0,6 -
2 .
§0,5<
5 04-
| =
E 03
£
X 02
20,1
6 o0 |
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AGRP $Tr(31)

t dm.¢ dBO.dzd L d 33z zB@&RPOCHd o MBENEBJAOSIsdodzr = A
AfOmMdodsyr = A Ctor g d §shmdj 30 &ddils JEEss ddd
[ B L dzO wjsdgds'sio j edes s wladyudy sl foksof i d |
d -#z §OoMmMmdeodz n X doltEsdsfifd (ABPydoipn):. sflsdyd mscow
9" tcOY j dadzOW o bkfqdzsodzgr = jHJddzed yonr.

sjMls fNclsCterisisq oSz BOMY tots MsHe O tz)) glzdzS § R b,
ydo sls@dy Btej h, d ¢®lsdodg9V 1Bdy  so jHHEIPHEPMSHLD tc O
Cslstster | O¢ Is ddsdzty Mdiswcj ¢ BB IEZOH O Is f 59 ' datg fgdslzats?, |
Octej Mihd 4 2, dzt B s ' Is nlstaDts d§ € Isqf o teizts gzO tff e Q@ gsdz jsdidg dzd J
Eesed2. 1 OMMdodsy 2 Isdf §sojHjddY Lioisddfy O]
kOSSR ydosldyr & fsorhjd bkusejd stej d 5y dzts
dmMmdzy Hse Ols j dzr ME OV -0 @& I dds digtz ) i)', ® S lEBtks dAs s & L
EfMisOls! MW  dej L Od3j U dzdz’ 3 dzd Bt  dziffofsda'te > H i dede™ d
dzj B dzOesftedWwisder § JH2 Bindei deqf v ( 8 dzMasdblorilakl 20D4).;

Mstesh s dLe jMmlsdzs, yYlsts OCMsdy HEWOB]dz e
ftesj ydeks Ismw o MitedObkd d bkyOflsGdrfenls o
2004) . I dOfmswh jd& Jhidj H o OdadH & & I to & &
d BBz detste j OCAGCRE dets figlad o ap\(TH o L Oo dMd &ssisd sk
HodGOlsj dz' dets? OCIkdodesmisd o AslsCter s § sdzj 0
ulsts Bdjj o' MASRRBGE I ®fFHd» dz Ctr f)) Meslso j|
beso jdz suvskddyd) s OSCIdo d Cter i), bk Cbt
AGRPd Bfsdzjj o' MsCd?2 Lktesejdd ©4. wdzjiHkZjl
sBtOIsde § Ctteted dzvyddd &ixHlkz BERPRPofdzj s |d BdH dats
ECOL' 90jls dAGRPMA| W Wad Mfitdsten@idzd ] { stscts W j tod3j dzls
OCIsdo dzz® Hayosdsegid. ,( 1992) . 1 tsdzkyj dede j H O dzdz" §
2ZOh 7 fjH  HEhN R dhidzi Hse Odzd 2 & AGRE tdfs L dzts

m

m
m
-
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HeW Od3d dzj e dyj MSdj daj 2 tetsdz (1 ts 3@z ®Q, [ G 1o
Hi Bsdzmistcd BEGRPIs wHdakzdY ydd HodcecOlsj dz dats?2 0OCIsdoc

ststelsdCsfisjtetsdH " Cster @ZOH Y sy ydzd € s w
sftcjHjdvs hdds MisteOlsjcecds s jHjdedw Ma Mdiilskis € tor
2004) : . Af OmMmde dee 6 g dzfilOG s fg UDOE 0 Z3E e dz' )
Ztctso daw Cstelsd € sMis | tcAga® yellowtz®ts 8§ dzj OMd T W
Zd3j dz' N jdzdw AGRMY 6§ dblpg dets Mmdad 3 j dedj Etetso dv (5t
Ctetso (, SHdOSCt f§td ftetsdd yd ME teds o dyls te jshy fitgjO M g @
Msfteseo sy HOdkSH! d ko jAGRPYJ déddifds ls OldAOMEfztE i fif i O X O
dHj dzOdzt CIstsalsd W ftcdosHdls RAGRAdzd@ j dzd:czj Misd &
C stc Bts dzts Is g t& @) I ® dzOmvelataupriwell(Wardlawy 200 2) . [ fndzd
WOCIs AGREstse d yd MSdy dzj 2tetsdz’ f sdzeyOs s fd ¢ dzO dzr
N d dzjL ( &zO0f toed di3j to, tsls Ctster dZzOH Y sy ydaed € s9)
(#harbonneayet al., 2004) st tsdzd o' Mskf O ls o COyghHhs&ssyg W
BiAHE fitedWjtedud MSdB3d-i3¢C Pde” dgd, d ¢ teidg 13 s tsafald dsgf
wg dzw s Isfypw HsWOdRddzaj e duyj MSdyj daj 2tctsds .

1 sfpdzj 30 dBddekzls ddizdizsB ddzdL Oydd ¢ 0O0¢ E Af Of
o' Wodzjdets L d3j dzj ded W AGERBEZ dpisiVOAD Gasdazpiips d X4 U
sBh j2, OC d VYthMWsttdddetss Odadzts? Wsted ) HEGMls
AOCIsdoeadzr n0 Ctor M. lted {Istsd3 Misjfjdz ko j dzd ud
fted Mmistej Mj 9 BBd hj2 MmisjtJdd BVTAHODZG " GcB% J «
53%) 5 MeOodgjded® M 1 OC Is-faOdz’4ddBf® (44 4% % 3 3 %)

1 sdzlz \ j dedz" | H Odzdz" j ModHjlsjdz MMiselzk Is s
1M jted d3i dzls© B CACBEAS fifas 2 | dzdetis o dedz! f S dzd W dz dzO 7 (
slso jB@®mJ 1 Issd3 fTREzkABjls st GlsBtste Ctor ff ftotso
nOOCIsjtedLizs hdds HodeOlsj dz' dzlzs OCIsdo dztEfls
ftoj Hf BdZOE O] &3, yYlsts &0 ko j dzd uj dedJ [ tctsdEGRP, U ]
f tso dzd v dzd WOCkster Mbtej MMOHEREO®F | CHBGIHEsM)s | to
B' dzts f s5C OL Odzts, Yylsts ftod Btsdzj j HdAzdIlsj dz detsdyz Ml
fn dzO) dzOB dz¥ H Odzts iy ! o j dzd yJAGHEP]  ylstsid3lz dipsstdf jto@sCo Ids
Zd3d det N jded j o5 ERZtetse dzv U Y COC 9 MOBM@Et BIBEOdksE O
[doteddz®, 2013).

RL 9 Jj Mmisdats, ylsts fted Mistej My dzOB dzé HOJ s L
uysts fdesHdl § OCIkdse Oyd dAdhilers retal 2068)S t€ ldstistis' d jC t
sCOL " OQslsf o Jtolzs " jdgOA G &P Y tzd § dzij € e e et al., 2013) |
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fMewiLd M {ldd disy dets f o] H Y ts5dzEpPdls's O sUplslzs Uls/@ ¢ tsAs
Bqlzisf Bistse  dzd W O g IsfW  Hdzd Isj dz' dz" F Miste] Mtsteds o3
dzOB dz¥ H O] sfw ko JAGRPUJ deth 5 HIsEH Go gdedrd JMistsh j d
OCIkdodesmisd o HBWORddzj eadud MSdas MdMmisj &3OA .

] sdzky jdede” | HOdede" | H j B3sdzmistedtelz® Is GRR tsL 5L
Fiotso AGRP dzj d3j dgv j Isfmw &ZO fjtera 1 IsOf OR fls tc |
f o0 d3d dzlzls d gi3s od dedst @fiafiddssj t€J0 tcOL adIlsdvw fists
o jddyjddy Ettsedw C(tttlsdS sfisj cBGRPpIsso o7 tots sodd
f SHOo dzf €z f tdjdmMAC Is d & Jetsfgls dzlstseo  Mmddzlslj L Ols sds ¥ Gty
ftoesweodwis! Mw YL dlsdodesy d L @Hdldets IS BisfsEBMise dJ
ssted3tsL dzf | d3in Q@ R@RGCRP), BoBsO®Rzls ftojfwismiso so Ols!
OCldodize "dn MdMmisjd3, o YOMIsdashmisd 1 {fs d
2012). ) jteswilsdz | dRIsHAdzdL @ BsH j2Misead?2 suzgfpkzels s

10hd HOdzdz" | o"woddzd oL OddssMeawL ! AGRRAo HE L
Wus 1 (31) 9 MtejHdzj &3 dBsL 64 , Yls ts BHAGRAs dz0 Mo d
WsW stcd dzd te s 9 Odzd 331 (laycock tset dh, j189P;dBkattan Kokay, 2008,
Daubney etal., 2011).

3.1.2. AGREGOG{{smdddsjL HsYOBdue@vo o | SMYjtdd

RLO®JMmlsdzts, Yls # tcj HABtsjdinjlColzj ddgrizd € AGRP
fsmistcOdhdy ydtsdadz" &3 BSHIW JCOydw s ftod §shishd
dzi MEsdz €5 OF Isd o @infann ¥ttal) d2BY; Gssemers (2006 ) . s ts dzo

1L CMf gy oo mModid - AGRPjtedud MEdn dzj 2 tots dzOn
OCIsdo detsfyls+ & 5B dZOH O 413 2 , ¥ t€Asdsdpjtadzl? SASGESIRY dBo Fsis fiy
FyomilsC 0 dMmn BHAMESQG dgitsciig] ¢ RABSAC ) | sls dOHLOd s dzts 6 d y
OCIsdo dzsfyls+ & , dzts o dgj dz' "n1B2 (Gots j fejtdzda | .y,j dR CAOGR
W lzdz¢ yd tsdzOdz! dzts o3 LdzOyjdzedd Mmkh jmlsetseo Oded W dzd
sB Mz HOdhw.

I 1 CMmY J cofupdodzls @On W tc ONMGR{I 2848 © AGHP 831329 HtSL O O
gqdzd 0, 6 dBsWA. HseseiEdEcd yj Mcd2 0O0dzOdzdL Mo dH
B4 MsO ddz § Sydd dzj f sMtcj HMisoe j dedets dzeDH, 8H EHCARE L
YJ dzlstcOdz) dzts?2 dzd dzdvdA d dzd . fzOIsg e ®dzez@pls  Hs® YN. o
(tedfm. 10 ¢ d ).
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df. RGEZ dzsc dMissd B Uj MS OY ) OSydw ¢ vy dzO W
Offlsd MejHdej s BsLEO & hd HjBsdhsedekzjls
B 5L dzO \BNdafibstantianigra, VTAT ventraltegmentakarea, MEB & j 2ZC OL ™ 8 OB I
s

t
[
E&sC OddL Oydy &jMisO kSsdkO. [ OMhksOs: 100 &S

O OEdL HEW ORI dZO o 59 Odedz’ Is B ISiodf®§ BBz’ fils o I
slsmbzlgffls agd dzj dzdw Ctdzyj dEsteOydd HEBW OBddzO o flste

AGRP 255 1 . 1 simdzy 99 j HAGRPS3132 Q sz faligstd® y d W H
MsMisOo ddz® 1, 13N0, 11 dzg/ B S Oded (5 MtcOo dz
>0, 05) . [Hdz20C 5 f tedfL dzjsdziizfzdh ® & o (20 d2 1LI0Q B G& MY T

fl Ctdzstetsdz’ dz' o5 Iz te¥e ddj5dg , 0 ,d1, 7 REPs iOi2p, gz dptly Js ded flzdzi st
r{anvs/ HsWo®kdds (0, 1L7N0, 04 fts MteOo dzj ded & M ¢

loiH]j @&]4p dzd3GRER 255 1 ftcdo j dzs € zd3d dz@ M § dzd
HisW Odsd dz0 ( Hdza® ,i BN 02,3099, t<0, 05), dets Hted L 1Is
z dsd tzj dzd § d rd{avs ZO 12% (tt>0, 05) , d,
Mesilsdatsh j dzd W [ fAvs/ HESY O&id dz.

l o jHjGzdg dzdp€BP 83132 o' L 9 Odzts zdsj dz' " j dzd §

HSW ORd dz0 ( Hisdz® , D8RO, 880, 05), ©HAOSTH ffte ¢
rdavs (80056 2) , Mstslse jIsMisg ¥ dzdzis [ A 5 6 B et O fidzdz
tjLizde OIsr 1 Istsets 1 Cdgd jusffiggj dASIO. ftedo j H j dz&
vOCdd3 BBKOL &, ftsdzzyjdedzr | tojL lzdz! SOIsT
OC Isd o datadiplsaidsd dzj te ¢ d y j ffigtdsi2H ddi ¢ s jagah j o3 1+ C it j tod
Hj Bsdmistedtolz Is HSL 5L Qo dfMd d3r 2 ssted3ts L dzg’ 2 n O
WicOc i3jAGRPO B dtsMddzsjp Mietstf @i dgP Nt 5 dzOc O Is W
HsW Odsd dzj e duyj MSdr dzj 2 otsdatseadzsditgjjdadiz] ¢ 5 diBsL ¢ O d
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t dm. 191dzOdzd L HESWORddzO (1 ¢) d Jjeéts di3jlsOBtsdzd s

(rdavs) o MbtedOllzdd &VIAJO, f2ts fiffizj 0 ,AGRP @R EEP o
AGRP255 1 . [ BfsL daOu(fjleisiovj edzsfls: sldaduyd? s ¢ 5dsts

1 sdzlz yJ dzdz J H Odzdz" J H j gt defiidCtadRtc iz b tc Oy B tede -
Wt Oc¢ d3j ARBRP 83132 GjLbkd 5Ol Hj2fikadY ColBtsae
Cdeyd desteOydd HEW OBk dal Wigcsy dafj Is @s tsdadkls O jr { A v
COC dLojMmisdes, ©GB&OHOjIs ddecdedtkshdd +W¥W,j¢
(Nel son, et al ., 19)9.6;] PR jOCAGRS 5 jifdzH'EL L QD @ 3
bdsjde hjdzjd Ctdzyj desteOydd HBYROBIdzO o fMistedOls
gL di3j dzj dzad j &3 S tsdayj dzlstcOyd d r {Avs. [ sL G H dzw
LOitstetsy j dz-31j gj f sBdzp o9 jHjddY BJ O d & dzj
rdavs uwjtjL 1 d 2 vy dOblzj cgL 6§ Mifgats d i34 dzls @ v
Bj&C O dzO 1 SMyitjmids j BBcOdedescts stcOd@&icls
BN dzts tcOdzj § Hfndd@fdissioldz] s, dz! M j ded & € ts dzQarvets &8Oy d d

al., 2002).
[ dzw sts@ ts, YlstsB* sygd dzd Is nOtOCIsjtc o dzdV
HW Odsd dzd tee d ud MSE d4J dzj 2 totsdz’ dzO di3d B dzd

dMmidzj Hiso Oded-8 dztsslsffids j e O dzO dzifjtc j Hifldf FFsOtc Bsisg P
dzj f sMtcj HMIse j dgdets, BT' dzd 99 jHjdz" BJ dz€ (.

dff sdigsh 1 8 B pdgls st dzcd@  flafe®Bdzd o j dzZlstc Odz! des?2 YO
CZHO BT dzd o9 jHjd B dzCd, B( . tlsD)dz0 dzg 15 dztf &
OdzOdzd L daj o' Woddz dLlodgjjdaijdisf?y [0}, 2u dzdifisEHMERRE s d A
fsCOLOZ djde hjdedj [1 v, 6&00A2@BNIMESIsd] |5l
ftsmdzy o9 jH ] BEGRPEIDIZD Hztfy dzj 9 9 j AGRRE@3S 10 ,dBj dpds i
9" Wodzjdats dL d3j daj ded W Iz tg 3 aisdps sulglz a3y’ fytisjj K dfjda  off toLise
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9 dzOh jd3 + S jteddzd dzlsy o tsL d3stsy dztsfls! o dzdwdzdwWw ¢
AGRPdzO t©OL dzdydz" § flIsd vsWtsm?W sted dzd tetseo Odzd W
KOHTpO-nb AGRP 83-132

0.2 0.6 mmons

" o —

..”* w GAPDH

df2.RL d3j dzgj ded i Lktstse dgw sq L d deeBqdads TR ZOd @ (
sfdzj 90,2+ jolzdOAGRPSBABRSEAPDHI C Sdzlstesdz! dzr 2 B j dzts§ .

t
)

RL IsSC Odzed MtcjHdzj et BsLEcO, WJdSMdtotse Odzdets?
(HBLO 0,6 dzsdzr ), BTr dzd dLcetslstso dzj dzr W totsdzls Odz!

[ dzvsy j de g j f j dzad tc Qigftfvtc ol fiflsLtaedgjdzdzts e s B j dzZC © o
d B3z dets ¢ d Mists~ d disd y AGRPl® ff s B Yy d s« ACBMSFk3 2z € ¢ dzO dzc
ftcj f OtcOlstse MoadHjIsjdzt Misekjls tB ddalsj dzffd o dats 2
B MO ECtdzO, ClststtOv L dzOydls jsgzlf @ts Os B Bzd y Q dz@iAly
s J 2 (L dzHBsejdedzr 2 By dzBC), ybsts MadHjIsj dzr Mise
HsW Od3d dzj e dyj MSdr dzj 2 tctsdatso . CCL O getzO2z! dety &
34 Hd Odz! dets 3 dzO{f tc O dedrjdededd,dz! @S O YN S Ode H ®lHz! dgff fifls @
¢ tsdzO -0dzCB 0dzd§ ( iz 330 te dzts -2dz@-31 ,§bregdsdls, fy s dz@rf Iy dfzts
BtsL ¢ ©  d3Paxidos Frarklin 2001) . 4 sMmj Hdzd J fMsj CdzO B
dBBzdscdMssrddddud MSdrn ] OC yd@ K v 504 @Y udiz' By .
COYHBAR MtejrLj BT ZO Hso jHjdZO0 BIStetsW slssMmi j d3
dzj f sMtcj HMIse | dedzts 9 5C tdBEAZOEHSEZO ifAls s B dz@ME § 2 d d to © M
ZzOIs j tOdz! dzts d o j dzls tc Os® disfilstls v1GT MIEOC 2SS DY H 2
9" HJj dzj dgdz" 2 HBBizOMBgd YMQEIPNC dIsts ddzj 2tetsdz" dL 4
OzOdzd L qtctso Odzd tslsH j dz' dats.

0 d2Odzd L [1 & v S (s4ds)e s dz! dzts 2 Gtezdffj (99 jH
cOMiso stc®) dzj o"woaddz tslsdzdyd?2 VAN 0z 48:8dEDdzd0 11
2-0,496N&, ga2), I1sOC SH(ls 0dzpBtEHROD-100 51 4 N0, 20 .

Z. jH.) 99 hiipdy OGRB 83tads(stdrf A Hz3 P ¥TAEAN v | ( 40)
fMtsMisOo d dz@ 09 478D, D14 PO JR75NQ, 026 L tsdlg. j2H .
43% 5 MteOodzj ded¥ f Ltsdets? 1, <0, 05 d bkdgjdzg h
Codastetsdzj , t<ob®,jME)ded v I0BRM ERIRNE dzozj A BNs[RARs 4 ( 4 0)
MsMisOo ddz@ 09 51 B88), €16 0 ,jR77NG@, 026 Ltsddg. 2H .
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46 %s fMeOo dzj dgd® M LBdts?2 1, t©<0, 05 d kdjdz Mj
Codalstetsdzj, te<0, 05) .

td
0,
dzJ
B 5

fl. R BBz dzts e d Mistsh  &3d Wi NS OWTAER O %y dve SC thdaisit(ts4dDj) do
6 dGRP&3132. [BBLAEZOYJddw: M dsh d jogetsizsddEqo
Qtiotsdetse, @S b idk@z doj Qtcsdzso s MdzOB SO tcOy j dedats 2
dz' h Ow ifgigtdisdsS @ d7 jSydd WdLdsdsedyuj MSsets OMmlsets

1 sfyezg j H j dzdw OGRB 258zii3ts eiz! dzVTAcfsidé@ny ( 40) MisMmis O
L sdzj 01 48 DR® . jH.T0,45180,00630 2 k. jH. (kc
MtcOo dzj dedé ) Ltsdets?2 1, t©>0, 05 d kdgjde hjdedj oz
>0, 05) 9 9 j A jsdgdflzy (GRM255ZRBaz! dzSNEBY2OL( 40) Msmls O
Ltsdsj 01556 NIB., pH 4 di 0,94 416Wldej 02 1 Z.jH. (kd,
MicOo dzj dedé ) Ltsdets? 1, t©>0, 05 d kdgjde hjdedj oz
>0, 05). t(jLEzd sOl'[]lfeizds@lding s j GetzO daPL O d fi).
sBtcOL tsd3, i s dzlz y josisdAzfjls o @ izezls j] HiBfMiIstse j todets EZd3d
ftsfolzg j Hj dzad¥ OGRP 8RB dA SlAStets | dzOBdzs HOJ IsMw o
dzj 2 o BVMBOGSNG detsmdls dztsC Odz' d 2 R OwOCIsj t6.
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ONTUYECKAA NNOTHOCTb

KOHTpOJb AGRP(83-132) AGRP(25-51)

t A rRL d3d dzj dedd fHlsduyd MS 82 { dztsdsiloktaritjdeigra (BNs { ( 4 0)

d ventraltegmentabrea(VTA  di3'fhsdndzy o 9 jJ H j] AGRP(B3D3 B) dafizts dz
AGRP(2551).{ B tsL dzO yij dd&fly'j: tc Adz! dzOW tsls d dziB JFOMdEq tsB dzC
otsCtockze dJdal gflyafj cdzsmis! lsdzfyd0, 65) ¢ sdzls tcts dzw

b dzOdzd L 1 & v S (AR dz Gtekzffj (99 jH]jdd]
tOMlseo stc®) dzj o' woaddz tslsdzdyd?2 VAN @ +0z 30l dEDAzd0 11
2-0, 289N0, 015 Z. jHSNY1l- 0Is@2 6 80 p-0HRDBH@EOD 1 7
l smazp jHjdedw O,GRP 834820z’ (o A). 15 NVTA9[ ) &eis] 68 dzp A
fMtsis ©o d dzOG 09, 3L7HdR0, D 6 4 . jH. (uysts dz0 23 % |
te>0, 05) 0, P3G ez 0PR3 Z. jH.

tdm. REBzdtsecdMmMistsn ddi3d yuj M OWTAGE Oy d vo CC thdalsita(ts3ddy) do
0, 6 mRPEB132. [BSLdAdOYjddY: Mfdshd j Mt dsd 2¢0
dzj 2tetsdets o, f dz@C s fdz@ dgoj 2totsdetso fMts fMdzOBtso ' te Oy j dadats 2

(2d3di dz# M jdedd d2O 63 % 5 MOodzj dzed® fp L sdats?
MicQodeds M L dzs?2 2 9 § sdaelsigddzizad v tc OGRE BHIFEwAz! 1 B

dzj 2 tctS#EPRI N v (31) ftsfls Qe0d G 5N0L, 8éz§4 1 k2. jH. (
Pietsodzv o Ctodzstetsdzj , 1 Otg>104,1080), 0QR 0 o Iztsgeq. 2 ( Zd3
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MicOo dzj dzdGD fi), L e 0D 3 jalzd j dzO@ 33 % f 5 MmicOo dzj dzg
<0, 05) .

tdi. RBBzdscdMistsa dBduj M OWTAEF Oy d e CC Sidalsitgts3ddj) do §
0, 6 dxGRPES5 1. [BEL &@OYj ddv: Mmfdshd j fMistej dzCd ESC
dzj 2totsdetse, §dz@C s Jdz@ dzj 2totsdetse fMts MdzOBtso ™ tc Oy j dadats 2

]l sfezp j Hj dzd W OGRB 258:3ts dz' dAVIAc(stdap®. Mas) ( 3 1)
fMtsmisOo ddz@ 09 2B3® P, D20 0 ju01NG, 010 L tsddg. j2H .
53%f 5 MtOodaj dzd® M Ltsdes?2 1, t<0, 05, Yyt dzO
<0, 05) 99 jA jsdgafizy OGRB255ZBaz dzSNEBZOLR( 31) MmO
Ltsdzj 01191N0, 028 E.Oojw79Ng, 0081 tsdzj z2jH. (Izd
Moz dzgdé M Lsdts? 1, t<0, 05 d kdjde M jddj dz0O
<0, 05) . tJLEd Ol [ 1nNZzeyEO6s ¢ tf tc PazOuzl dz’0  dzO
Hj Bsdzmistedtelzs Is VIA JdBNetcstiz@&0Misd otSttke ddid j ¢
Pdgj dz' h jdedj [1 #ojnBde)fvw § Gmézj ded3ts dz' GRB B&ELG3R2 Wefts O
2551) . lted tIstsd3 © Lisdzai 1 Blsd3j Yy dzr tcOL dzets dzO
WtcOc BAGRPT ko j dzd Wjudad(iB Efdzi o o j H j dzd 'GRP 881t3CPe d3fj dz
Jd kdide hjddi (EMAHL oo jHJ dadW A

] t s LS jteddj dzlsj o3 Atslsj dzd REKyjalzdls: |,
HEW Odiddzj e dyj MSdn daj 2 tc SR RS5 ¥ shdzjj L bdej lsQ@ lsizd W
Bdzslslsddze @ dzj HOdzd vwhdzsets tojLbkzde sOO, it
tej OCyds d&O Mmtej L Of dfL € &.dzd yfj Misdzj dzthzatc B o ®dz@ dzd L
ftcj f OtcOlstso B' dzO slsdsj uj dz0 B 5 dBN { VTohdals j dzf
Ctodzlstotsdz dzf 7 > do tslsdzt &My jiftctsl o) iz O dizj ddzdosd . U OC
stsls W OCIk, ylsts 9 Hteke danlshls tditd] s Gnts oo toiplsetddd 8N, odzistd j |

psCteke ktejCO b ddd jSydd) q dzls j dzfq o dzsfyls 'SNdgj OC y
VTA.



