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3w0603580. 3900m©olL s®LOS ©030d¢ol OO HBMmdol Lodbogbggdol (sb Lbgs dmiEmErmdomo
35 Myo0ol) EOML, MOYSBML 53 IBODYdIMEO Boffoeols oMol 3960l BHMEHOL obdmdom
obg ,»oBIMEOML* ¥30dol X sbIOMgwodimzowo, MmI dg0amd 9BI3DY, OHMmEs Jmbgds
50b0dbMwo oo HBMIol  FomMeEMyool 39Ol sTMMYDS, 9O 2ob305MIL  MOHRIBML
»30560bmds (Cavaness KM, 2013; Bertens KA, Hawel 2015).56bgdmwo  9mbs3gdgdol
Lo3dz9w By  LogsMomms, MmA  JoGol 3gbol  GHmEHolL sbdmdol dgEgas©  ©30dEol
M B056g09e0 bsflowols  Mga9gbgMogos gladergdgaros 30dobsdgmdgl bbgs Loboabognm
09996009000, oM  0bgmM039  LAHOMIGHIOMEO  AMsJIbJdOM, MMAMOG 35O EOIEO
39353¢)9dBH™Boob 3909y (Tashiro et al, 2015).

50506539, 2oLsM35¢oLF0bYdGE0s, MMI 3000l dMORMYI67DBOLIL (MBEMYqb9B0)
bgds OHMamO3 030dwol Howszgdol, oy MxM9IEIdOL 3MMMOTYMHSE0S. 535l 2o6530MMdYIL
ImORMA969B0oL 296900, GMIGd0E, FogoWoMs, FoblabwgzMsggd WNT-signaling - s Hhes-
G69bL3O0330M0  BogdBHmMol 9JudMglost. gl 396900 FOHBMYI6gDOL  ILLILEOWWOLIMZ0L




0b59§Bomcgds (Si-Tayebet al., 2010). ©30deol Hga96965300L OHML 30, IOBMYbyBMEo
DOEOOLORD obLb393930m, bgds XM IdOL 49FMS3Wgds Fos3gdol ImBoBHgdol gocmqdy):
03090l MH9Hgd3ooL 8999 s0fgHowos sMLGOMEo [oes3gdol 2500YdS s EIRMMTS(300
300 Mom©IbMBdOL o gdob yom9dg (Papp V, 2009).

39653690 39M0mEdo doegdwe 0dbs dmbs3gdgdo 0dol MemdIBY, Gmd ALPPS-ol
MM 03030l 06¢9gEH® 6sfowdo (Fowdo)mgmazsbo Mx®9Egdol dggzsbs ofj393L 53 Hoerols
WR3O® LGRS 5 39EHo© 3oHBMOIL, 30006079 gl bgds FbmErmE 35MoL 3960l gadmE B0l
©3/56 35M30mo (65Gomd®m030) 3g3sdgdBmdool 306mdgddo (am Esch  2012). 53s5bmsbsgy,
3956553690 dmbo3gdgdom, ©gMMm3zsbo MYxMIIdom (3MOHO3MGHIBEHOo, LEHOMINWOo ©s
96 MmgH0) d9L5dEgdgE0S 9906Hombero »0300¢0l 3306@0L“ dbyoglo
Lo3go6BMI0gd0sbo oligmo LEHMMIGHMOOL BMEOI0EMYdS in vitro, GMIGELsE FosBbos in vivo
3900300 3Mw5305d0 BsOmM30L Mbs®o (Takebe T, et al.,, 2013). gl s508mBgbs, HMIgeroE, 0o30L
dbcmog, 9600369m356 LEG0IML 5dg3l dom-M30dwol  J9ddbolimzol sboero 3393990l
060305305, 0§3936 ALPPS-0l coHml 0930d¢00l 06@sg@«y® §odo 3mdmemaommo 0gmhmgsbo
WX M909d0L 9993560l 899amd 30dol M9ag696M93008 FMOBMEMYO0L 2oobg3oL: bemd oM
390d9ds, ®MI 03000l b5)9309ds S 3O G0 3960l WoR0MmYds VIMHM3Zs60 MXMIIdOL
060g9gdgoolb  gmbby ofigg3gl  ©300do ,obowo  3306EGBOL oMb, 967  ©wz0dwol
053900l Mom©abmdol Fo@gdsl - 3935GHME0GMs  30390GMABOOL,  3OMEOBIMHHZ00LS OO
30300 HBIE00L 356M5EgEEMS© O gl 4obs30MHMBIOdEIL dmEgdmeo ©30dwol ool
OBOM 9BIIOIO ©Jp6gH>30L.

2. 1d0sxMsadMwo 353mEMmdool s 35GEomo 393s5¢gd@mdool 306Mmdgddo  m30deols
302¢03¢000bogool  Lsbogbserem  ab(gd)ol  0wgb@oxoEoMgds s smagbomo  bhHol
0530199MH90900L dglifages obsdozsdo

03000l 0996965300,  OMYMOE  3bmdowos,  3MImErmo  BodBHmMgdol s
33GMbmdom®mo BgM3zMwo LobGgdol Fgmebbdgdeo dmddggdom bmM309wgds. 9J9sb
39000656,  MEYBML  LEAHOMIGHMOOL, BMBJ300Ls O MYoJEGHOMIEXIMIOL  MYYMES30500
Ba®3meo LobEgdol dmbsfowgmdol bos@dogo 99dsbobdgdol glfogersl oo 860dzbgemds
9603905 Lbgosbbgs  dsmmemyools  300mdgdd0. msbsdgod™mgg 9gBHod3Hg gb  3OMdEgds
396Ls3MMEdME 3609369eMdSL 0dgbL, GTgmy BIOMMME 0696MYG0s 3MEbI0 MbMOHOI6
03090l Boffool GHMobldEsb@oEos. s0bsbodbsgos, MM M9gagbgGmsEosl gobool m®mogy -
MMAMOE3  ©MbMOOL  MmMABoBIdo  Mybgdgool F90gy  oMBgbowo, oby  Mg3o309bEdo
2390569Ma0mo  bsfogro. dson TGOl doMoms©  goblbzoggdsls Jdbol ol, GMmI EmbmMgddo
301930 03030l Bsfowoboysb asblibgsggdom, Hx303096EHOL 30dwol bsfowls s6 dsshbos
069635305, 50 3OMdYIoL  godm3zzangzs  goblogMm®mgdom  sdGHreMos  0dMbyGo
399905393 MdOL  godmMoibzol d90mbgn390d0, MMEILsE M3gMO30s  BIM©IdS 0IBEGHWG
AYM39090 56 9600 30OHMs30L gbycs0sdo.

m3965L369c fergddo o@gMedEmsdo LogMdbmdo® AS0BOES obgmo FOMIgdOL
6oEbzo, MHMIgdoE gbgds 3000 H5350YOGOLS O 533MbMT0WE bgM3me LolEgdsl mEol
WOO0IOMI53d0M0L Fgufogersl [Hiramoto et al., 2008, Lam et al.. 2008, lkeda, et al. 2009,
Partsakhashvili, et al. 201300v)bgs3s0 530Ls, 03030l  H9gRgbgMs305Dg  39393)9(309IO0
B963meo LobGgdol dmgdggdol dgdsbobdo xgM 30093 dMbEM3560s. Fogomoms, 6583969000,
Omd Bd0sxMTMN0 39mEGHMI0s 5x39gMHbgdl s MPbsgl bd-ol LobmgBol Lohdsmgls
bsfomd®ogo 393539d@Bmdool 909y (Tanaka, et al. 1987). 50539 @™l Bsbgzgbgdos, Grd




30000939000 35310l 3000l ™GO bGHO0INWOoMHIOL  3935FME0GIOOL  3OMWORIMS(305
03000l H9bgdgool 9999y o Bomgwol LoEobs®ol g30mgEomEO@Jdol 3OHMEWOTIMHHE0L
65030l LygODM LsEobMOl oyocmgdol Mml (LeSage G, et al 1999). 053mbgeo
9339356900l doge Bsh3z9gbgdos, MM bshowmdemogo 393s3gdEmdos s zoxmdowo bgmzol
03000l BMEGH0L 9JOHMOOMMMOIE FoOFMS 58gIObIBL, oGm0 56 MEMYMBI3L H3-ob LobmyBL
[Tanaka, et al. 1987]. Bggbl dogM boBgz9bgd0 0dbs, MM LdPOIGMITMWO Fo2ME™MT0S
70b5500L 856doE By 5539MbYBL 30dE0l MYAgbgMSE00L 3BIMEJLL, Mog HGF-ob 3mb3gb@Magool
39930609000 50blbgds. 53539 OML,  MEbMdos gl FgRIOHYds TbMEIME 3OMEWOTBIMHS3O00L
0630%03000  56G0L  39630OHMBYdMO, 07 bgds  3mwo3wmoEobs3ool  smeymbass
(Qemoklidze, et al. 2009).

03000l 69396965305,  OMIgwoi 939300  MJRWOM)dS©o  3MM(39L0d
(36202008 gM530d, 3039MGHOMB0S S 3MWO3WM0EO0bsE0s) [Guidotti J. E., et al., 2003] ofygds
Lbgoolbgs BogB™MM9d0L (30GH™3069d0L, BOHOL Bogd@MmM9gdol, LEHMgLIEo Jodmagbgdol s
3oLm)qgb3MgLoOL  odwogmgdom.  s©bodbmmo  BodBHmemgdo  MAP30bsbgdol  3oligo®
993H0353309L 9bgbab. 36Mdowo s oMYdMwos MAPZ0bsHYd0L 4 Lobiogbocrmabs: 1. ERK1/2, 2.
JNK1/2/3, 3. p38 o 4. ERKS [Béhm F, et al,2010; Kyriakis JM, Avruch ]., 2001;
2012].69395965300L 35690939 BogBMmOmgdols s P3O MmO  aBHgdol  sbgmo
961535 x89gMHM36905 360836900356  ©dM3MEgdL JIbol bgdmo s©0bodbmwo  3MMEgLlgdol
Bodogo dmegzmrdo 894oboBdgdol opgbsdo. ©MYdy oM Mol 3bmdomo Bgdmom
50bodbmwo  3MMmEgLgdoL  (3OMMORIMO305,  3039OGHOMBOS S 3MEPOZWMOEODIE0)
060306905 bgds 9MHmo s 03539, v 496LBZ390E0 Labobogrm 3sli3som. 3bmdowos, Mmad
03000l BMmA0gOHMO  Zsmmmaool  (3og.  JmeglBobol) O™, oE3wgds  Lbgsslbgs
3WMOoE®MIOL  MXOIOIO0L  3OM39bGHImo  dosbsfowgds Jumgowdo.  Bggbl o9
JOglBobmo  ©30dol  3mEEby  M9ag69Ms300L  Fglfogarolsls bsB3zgbgdo  0dbs, ™A
@0GJO5GHMIMH0B 36Mmdoo Bgdmo s0bodbmwo doMomso Lsloabswm aHgdosb, ERK1/2-
ol (Met-6933933™M0b ©mbgbg) s INK-ob 3Iob3smeo gbol @omeymbzs 3s09bjodmwo
MXOIOIIOL  3OMEOBIOI30M0  dSJBHOMOMIOL  ©5d3900905L  0f)393L, Toa®ed 56  sbgbl
2393965l JmeglBoBMmo 3000l MXMIIOOL  3MEO3MOEODIE0sDY.  FoMgdMEO
990093900 MBgdsL 335993l 303569 M®M, MMI 30dwol Jimz0Wwdo 3003 MOEOBs300L
060305305 9900 gds ©sdM)3000909w0 Bolioaborm ybom bmMEogeadm©gl s Juimgzowol
3965begds bgdmgl M M99d0L 3OMEORIMS300L Focgdgs (Kiparoidze, 2014).

4m39w039 Hg0mmngdnmosb go8mdobsdg,  LBOIRMIRTMWO ZoaMmEHMI00Ls @S
35030990 393539dGH™I0ol 306:MddT0 03000l 30E03PMOEODIF00L Lologbsrm B (9d)ol
0363080300900 ©s  v©0Ebomo  BEOEOL  Mo30LgdMMIOgdOL  dglfogwrs  ©obsdozsdo,
990d¢9d5 gobbomer 0dbsl 36543030 033e035300L 8mbg 3mbsdnb@ e Lsgombac.

3. ©300¢olL  ds@E®odldo (993590989 dbmgommgsbo  BmbBbdo)  3mMEm-3s35¢mm®o
090596000909 Jlcmgz0em3sbo 353806980l 0630l9dvIMYIdJd0L  258™33¢g35  Bowmagby b
bsb8o (93Bgd0, gMobzgemgdo, dMdmdfcmgsto gbmggmgdo, sqsdosbo) — .d0m3MobEobyom*
domgdmen  ds@mogdldo  (L3ogme©do)  bgwmgbmo  ,.dom-m30dwol®  dgddbolss oo
AM3bL3bES300L 39630056930l bgemdgfigmdolismgols

5005305608 30ddo  sdMmBIbowo  3MGEGM-3535W M0 Fgds9MHgdgJlmzow™m3560
353006m9d0 (Chanukvadze, 1989) 8396 s03(gM90 30600339006 ©30ddoi (Kordzaia,
Jangavadze,2014).51939, 35639690 6™ 3mOHM-3sem™o 3995900909 Jumz0wm3zsb0 3538060 9d0




9900905 8mbsffogmdgl  bbgoalibgs  39353)Mmd0w0)MH035mMEMy0gd0L 3963005693530
(05390m5©,  JMobyo@ol ©OML  ©M30dwol 3969001  POMIdMDMWO  FoMMEdgdOL
Bodmyoeodqdsdo) (Kordzaia et al., 2014).505L0006539, 0939, OMAMGOE  5©sd0sbydd0,
300009390003, 90 393006908  Mbs  3Jmbgem  LEABPIOEGHMWO  BHM3MAMOR0s. B39
339605MOm, MMI Sbgmo 3538060900 MbEs SOLYIMOdEIL BoEMAgbgBMMO Mool yzgms od
3bm3gdo, GHMIGw®s 030003 9mdsMIg0ME0s 3MOGHMW0 S 3935WMMO  30MIMES3O00
boLBQdgd0m;  F9AH0E,  33909MEMOM, MMmI 93 393060900l  sdmPgbs  Fglsdargdgaros
50000 My09H0 (MRI) 3500330093930m5(.

330930l J0Bsbos  BowmygbgbmE bsBdo (093bgdo, BGOB39wgd0, dMdNIFM3G
35™39g00, 5©580560) 3MOEHM-35350M0 F9359MmMYdIJimzowMm3s60 35380609d0L, MMYMOS
3bs@GMomEo Fomdmbsgddbgdol ddogzmdol s, glvdsdolo, Sbs@Gmdor® bmdg3zwsdmEmsdo
abobgol  0BbIGHMbOowMdOL  oLlLdMMYds. 33eg30L  JmMbs3gdgdol  Aom35¢olobgds bgarls
39709mdL d0m36MH0bEGH0by0m FogdlodoermEs® 5©Y335¢WMO 30dwol bgwmabm@mo ds@Gmoglbols
(L539BMWEOL) S ,bgEM36YMO dom-M30dwol” 894dbsl(Vaidya, 2015; Gong, 2014).

0. 3626590 256bmM309emgdols Jggao:

3) gobs ©s 83368090985 - ©MIGHMMBGHO FMIL FMBTIBEGHMG ©s BHOIBLEsEOW®
39353Mm0580 990003060L5 O Bd0MEMPO0L BGYHMYdOL Lobegl om(jn390bg oBYsMYdIYE
0035 s LOLbGHYIMNG 3MPbIL, M3, Mogol AbMOZ, 53 FMEBOL F90AMI0 AITBIOCMIOOLS
0bm3530M0  Joymdgdol 3963056930l  LodMoegdsl  Aobgdl  (LogHMSTMGOLM
6989H0MJOS0  3dE035300LSMZ0L  5Y(30egdg0  BAHBIOEGHOL ©Mmb)bg). ©MIBHMMBEL
399990 9MbgdMo  3mboL bgeobsero  AssBMGds, BoffomdMozo A9IGIBYdS @S S0l
Lo83¥)dz9wHBY 3MOOL AoBsbEGdMEO BMYGOOL (T FMEOU, L3O 33930l F99Rgd0L
239035¢0b{iobgdom) go3bmdOYMYds;

8) 3mbol 36GsgHogs00 §s0my9b9dol wbs®mo - ©MIBHMOBEAL Fgmdwos dom-bsdgoozobm
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