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lodoeobol babgedfogm Lsdgooiobe mboggmlo@gdob PhD Lgmwgbdo; 200d0mobol bsbgwdfogm
1589@O306M MBOogzaMLOEIBHOL 3OHMBILMMO, 35MDMEMYOMOO SBsGMTool ©g35MEHSTIBEOL
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3500MEMA00L J35ME90gbEHOL bgerddmzsbgeo

BLGMgGHo

9PMIgGOHonwo  3oME0bmds  FoMTmoyabl 493039090 30693MmWMYy0nH 53003090056
Lodbogbgl, MMIwoi 0b30IbEMdsE AMmFBroml FSLIEGHIBO®, Ym39whHeroMo© 0BOIdS s
99500990L 65,620 sboewr  99dmbgzg3zsL.  Lodo®mngzgembo  Lsdz0mbmlb  Lodlogbggdo 035390l
393039000 39-3 5a0L (13,3% ymgger 100 000 JoerDbyg), bemerm 1o 33ow0sbmdom 3o dg-4
5030l (4,8% gmgger 100 000 dJoenbg). 9bmIgEMmonw 3sOE0bmdgddo y3z9wsbg bJomos
96MIgEHO™OMEo 3030l 35M3E0bmagdo, Mmdgeoi 9959bL 9bmdg@momdols s3;30L9d0560
3H05b6g0gd0lL  osbermgdom  75-80%-L. dmerm (igwgddo o6  dmdbEsMs  9bmdgEHMomeo
39030630l 3G)MABMbol 36033690 M3z560 25T mdglgds. g3y BoB39bgd0s, GMI X9 30093
bdoMos LodLogbygdo, GMIIO0E 3¢0bEGds Tl BEO0sDY, 53003019d0sBMdOL Tomseo
bsobbom @  93MgLoMwo  30LEGHM35MMEMA0NNOH0  ToboloIMPIWGOIOm. 503560
096530990 80 MIJO0 EOIB-EOIMOOM 053 IO s VYO 0YON{ 0B IRMIM0Z05 S
5MLJOMOL FBMEMmE 30609 5OBg3560 T9EHLEIBMMO 5350 JOOL LT3 MMBsWM Jomdgddo .
XIO-xgOMdom 0bgg 96033690Mm356 LoMMHMgl FoMdmoagbl 353096GH™s 08 J39x3IBoL
Ls®HIMbm  0YbBH0R03o30s,  OMIWIdoE  00YMGBGI0sD  MY30©030L8 s FgEHoLEIBYOOL
2496300006900 Foseo GoLZoL §398. 9bmdgEM0dol g3omgur)Mo Lodlbogbggdol Mg30o30Ls
5 39BHOLGHIDBoMGOOL  B9BMEBH03MOO  BsbsbosMGOWgdOl  dogds  9JBHOMG  Fobsdos o
96036093690 3560 8mboggdgdo dsm dqlobgd 56 sOLGOMBL.

1353396dm LoBY3gd0: 96 ™IgEHM0MTol 356OE306MAs; 3BIMPBMB Mo Fo639M9d0; M930030;
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96MIgBHMomwo  35630b6mas  FoMTmoagbl 93039 gdMe  240693MMmY0NH 5330890056
Lodbogbgl, MHmIwos 0630IBEHMDdE FlMmBeroml FoBTEHVO0m, Ym39ehHorMo 0HBOHIds s
095009966 65,620 sbogw dgdmbgg3oL[1l]. Lods®mggermdo ULsdzowmbml Lodbogbggdo 035390l
3930399300 39-3 5oL (13,3% ymgger 100 000 JognBy), bemeom bo3zowosbmdom 3o dg-4
5030l (4,8% ymgger 100 000 dogwbg) [2]. 9bomdg@monmen 350306mdgddo y439wsBg bIomos
96039 EHOMO0ME0 G030l 390E0bmdgdo, HmIgaoi 995090l 9bmagEmomdol s30030L9d0560
©5D05693900l ssbermgdom 75-80%-b. LgBmbmwo 350HE30bm3gd0 43b39ds 9B MdgEHMomdols
53030900560 LodLogbggdol Isbwmgdom 10%-8o, bemgrm BsmgwrxMOgomzsbo bLodlogbggdo
bo3dom© 00300005 s Fomo  0b30IPEGHM™dS  50Hg3l  9b™IgBHGOMo  35ME0bMIgd0L
39900b393900L s9bEMmgdom 4%-b [3]. LB MBMEo 35M306MTGOOL b Mgdom 70% garobgds
339 9mOLFLE bEBO0sDY, HMEILsE LOAL03DY 930 EILYOM0S B30 MbML gotgom. 1939,
bdoMs© 3w0bgds 0bBHM39M0BHMbIMNWo sDB0sBIPGOOL SOBGDMDsE.  dMm fergddo oM
dmdbsMs 96 MAgEMm0Mo 35ME0bMIol 3MMabmbol d60d3bgem3sb0 AomBxmdgligds. 1939
653969005, ®MI %96 300093 bJoMos Lodbogzbggdo, MMIWgdo3 3obgds MLl
UGo0sDY, 93m30U90056MdOL  Foseo bsMolbom s  sxMgLoMEo  30LEHMISMMEMYO0MEGO
35bsli0509dGOO0m. 500Y356GHIM0 1YMH530990 F0EYMTJI0 PIL-EVIMBOM 0lg3 MO S
MO00gON[0b550IAMIN0305 s HMLGOMOL  dbmeErm©  J30Mg 9MBI3560  FgBOLEIBMEO
0553500900L 1533Mbocrm doamdgddo [4]. X9gM-xgMmdom 0lgg 9609369 mz56 LoMmegl
§o6M0mo9bL 353096 08 J39x3BoL LsMfIMbm 00gbE0B033E0s, OMIWdOE 08YMmz3gd0b
930©030L s F9EILEIBJOOL o630mMgdOL Towaco Golzol 4399 [5].

96MIgBHMomwo  39ME0bmdgdol  FbmEm@  30LEHM3sMMWMYoMo  JgRsligds 6 sl
1539560bs© BMLEGHO, MY300030L5 s FgBIBEIHBIOOL FobLEBEOIMOL JoBBom, 2bLLIMNMIdOM
35050 HMOLLOL 53003019305b6MdOL LoALO3bggdol Fgdmbgzgzsdo. slg3g MWW, TBMEMO
30LEM3sMEMm 06 Imbs39990H9 oYHbMB0m 96 MIgEHMOWo 35MEEBMIdOL 3O MYbmBOL
39BLBEZML[6]. TgLodsoLE, GBEMIgEHMOMWO 356306MmTIOOL OsEMLE03500 5B MEMmOS
5353900000 086 30LEMJ0d0G0 56/©s B3 IM-29693 039600 FgmmEgdolL sdmyqbgds,
0930 Fooo bsMolbol 9bmdgEMmommo 39ME0bmadol J3g30L (G9300030, F9ELEIBOMYdS)
DMUG0  3OMABMBOL  2sbdLsBO3Ogwo FsM39)H0  EOIL-EEIMBOM SO sOLIOMIL s 0Ly
30900bs6gMdL 330093900 506036 0TsOINYgdOm.

5OLgdMo  300060379M0  250Es0bgdol  dobgzom,  9bmIgBHMomwo  39ME0bmIgdol
53030590056Mmd0L  BsMOLLOL  AoBLIBOZMS bads 30693MWMY05-8956MdOL  LEgOMSTMOHOLM
89gMsgooL (FIGO — International Federation of Gynecology and Obestetrics) dogé dmf{mgdwieo
LoLBHYI0m, GMIOL AsbLIBOIMSE bJds gbMIYEHMOMo  JoMEOBMIYdIOL Y06 33wMm3560
©0xgMgb30s300L  dobggom. Gl (Grade 1) Lodbogbgyddo 3erobgds <5 Lmero®o
509K 003303560, 5MdMEYIIXMIM3560 BO©s. G2 (Grade 2) Lodbogbggddo gerobwgds 6-
50%, bmeom G3 (Grade 3) LodLogbggddo >50%-bg. 933900M9© 2o0mboEHM0 (30EMMYOMOO
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50300l sMLYYMds Lol Gl E®bIL[3]. BaeOLLOL gsbLEBEZOOL s©0bodbmwo LolEgds
9mfmgdos  393069m0 s 9bMIgBHOm™MOEMEo  39GE06MIGOOLIZ0L.  Go3  ggbgds
96039 BHM0mdol LgOMBMo 350HE06MIGOL o000 530030L9d05bMBOL baGolbol ymzgwm3zol
Jowoeos (G3) [6]. bbgoolbgs 33¢939000m bsB3969d0s, MM Gl LodLogbggdo SLMEOMmEYdS
@odxme 3356%do dg@oLGsboMgdols 3603369 m3bs B LobloMglmsb, dgsmgdom G2
LodLogbggd™Mb (6,6% s 11,6% Tglodsdolo, P=0.003), ®M33d s0bodbEo 4sblbge39ds s©se
3w0bgds 3omdgEHH0mddo 0635D00l Lo®TOL gomgzsolifjobgdols d98mbggzsdo. 49693039Ms©,
Gl s G2 Lodbogbggdol MdgEHgbmds bolinsmgds Fo3MMLIGIOGHMMO 5MILESVOEOHMIOM,
bmem G3 Lodlogbggdolom30l 30 sTsbILOsMYOYE0s B0 393HJOMYIBMEMDS. MI3S, FomO
139G 9LMBdOLEMZ0L 51939 sTobol0sMYOYE05 96 MTYEHOMOWO 3969303M0 3HMmBoEo, P53
39935309000 b dob 560939 [7], beagoem LghmbmEo 356E306m39d0 30 0O bolosmMYdS
P53 3E530900L 5®LYOdMB0M S 9B MIYEOMOMWO 3969EH03M0 3MMBOWOL sMSMLYGOIMDOM
[8].

96039 EHM0Mwo 350E306MmT0L LEsOo0L 49BLsBPZMS brgds 33303909 9d90DY oBdbdIEo
JoOmH0o  3OHMEMIMgdol dobgzom, o3 9600369 m3zsb0s Fomsgro  Mobzol dJmbg
35309639030 3MMabmbmo 0bxzm®mTs300L IMBs3M3gdWs®. 3310939000 b5B3969d0s Fomowro
6Hob3oL dJmby 3530969330 FMSGHOL F9M3gMHJOOL, GMmAmMoiEss CAL25, ®omEgbmdsly s
36 Mabmbme 95839690 gdl Mol 3538060 L3569 M, GMA dMsGHTo CAL125-0b Imdo@ oo
©mbg  SbmE30MEYds  IPPMIgBHMmoMwo  39ME0bMA0L  MY30O30Ls s 1O3IZOE0BMBOL
9m3s@ 0 MHoL3Mb. MMIzs, dolo @OosRbMLE03MMO  FyMdbmdgmds 9 ™mIgBHMoEo
39030bmdol d9dmnbz9g3500 56505353504 BOWGIJ0s, 45bLSMMMGdom, Lodbogbol sEMmg
LGHo0gdby. FMsGdo CAL25-0b 3mbEgbGHeogos dmds@gdmwos 9bmdgBHMmomwo  303mL
56910 bEsoolb ddmbg 3530963900l 10-20%-3o, bmem 93000308 IJmbg 1lod3Emdm
353096900l 25%-3do [9]. 50 Fo63960L gobLEBOZMS MM 30539 I6003bgwMmz3605 3530963 gdOL
LEAOSGH0RB035300LS s 3mEHIBE0MM0 3MUE-M3gMs30Eo MOlZgdoL F9d30Mmgdolmgol. ™mMass,
CA125-0l 8m3s3gowgero 30m6396GOs300l 39380600 bbgs 3600603996 8mbszgdgdmsb dgdymdo
d9LPogarol Logsbos.

306 IMb-59m 300090 gd0ol Jobg3z0m 9bE™IgEHMOIEo 35ME0BMIS BHMIWOEFOIMI© 0YMas,
O0ymm3  bBHO®™E6  ©sdmzoadywo  (Hodo | - 9bmIgBHmmomo) ©s  JuBHOmy9b
59130009090 (BHodo Il - Lghmbmero). Ggbodsdobs, s®LYOMBL JnbsBMGds, ™I | BHodol
LodL03b9gd0 3005MEYOS FoMdO JuBHOMYIPMo BgIMJIggdol Fggas®. obobo bdoMo
30bgds  36Mg- b  396M0096m3smBMG  sbszdo. Il Bodob  Lodlogbggdol  guEGHMMA9b-
©59m300090)gds 159F3Ms, M5B olobo WBMM bdoMs 3eobEgds IghM3smBMGH sls3do
3033l 3530, LYOMBYE O BosMgEMXMIEMZ6 3M30bMmdgdL [10].  65B3969000, GM™I
BGHOMyabol s 3OMAuGHIOMbol  M9g3g3GMmRbg)  (ER s PR dgLsdsdobo)
0096m30bGHMmJodowEmo  3MBoGHOMOMds  SLmEoMEgds  9bmIgEmoMwo  35ME0bMmIgdol
36OMbMBMb, 390, BMP® 390MBIHIMILMSD, MMIEs 900 SLMEOSE0s MY30037900LS
5 39¢39LEHB0MYOOL A963005MGBSLM XM 300093 HoMTMoPIBL 33¢g30L LogsbL [11].
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96039 BHOMOMEo  350E306MmT0LM30L  ITobolosMYdgo  g4z9wsbg bBdoco  49bgBHo3eo
(330055 BMLRsGIBIL s GHgbBobol 3mBmErmaol 0bsdBHogzs30s, MLz dmyzqds ggbmdols
5B MOMds s KRAS-obs s B-35¢9bobols 9m@s30gd0. Lgdmbmwo 350306m3gdol
990bg353d0 30 439wy bdod 2969303 (33¢00EdgdsL FoMTmoygbl P53 3m@oEos, Molss
9tm34390s 5530560l 9300 gMHMo BOHEOL God@memo 2-ob (HER2) 9dudMgbools aodeogdmgds.
TP53 393530900 mOxgd Madm bdomos LghmbBmew JsG3E0bmdgddo 9bmdgEMomowmw
3033096 99005609000 S 3e00b GBS 59350 JOOL S MM 9BHS3DY [9]. Folo FoMdO 9d3LELOS
053530069005 99350JOOL  3OMYMILM  BoEOLmD, B  WORIOIBE0EOSBMSD,
d0mdgBHMomddo 03> 0635H0sLmsb, odRmEmo 335609000 d9EslBHIBOMIGILS O A5 IMRYBOL
Q0 358396909 msb. P53 3000l 25355dBH0Mgd9o  DBmaogmomo  Lsbogbogrm b
o600 gbl  ©0gH™m3zs60 MRG0l  5JGH03MdoL  8B0TZ6g™m356  AoBALEBOIMGWL, o
00900090l Jom {3000 Bg 9b™IgEHM0mTol LodLogbols gobgzomscgdsdo.

396513690 83303909 gdgdoL  dobgz00  LsZsMsEMms, MHmd CD133-ob  gdudeglios
053538069005 Lodbogbol  gMHM3Zb0  MXOIIOOL  9gEH0ZMOILMD.  93EHMMGdOL  Bog®
50dmBgbow0s, GMI MYxMggdo, MMIwgdog 99Ju3MILoMGd96 CD133-l 53wgbgb Lodlogbols
©96HM3560 MR gd0L BobslosmMGOGBL, J500 IO, MZ30MYPIBIbEIGOOLS S OTBYIMY6E0s3EO00L
wbseL [12]. CD133-3mBo@om®mo Mx©Mm9gdo MgBobEHIBEMWo s0dmBbEbgb (30L3wsEH0boly ©s
353w0@odugeoll  8o8sMm. Fobgszs 0dols, MHmI Gmymems CD133-3mbo@on6, sb939
692930 MxOHggdL F9gmdeosm bodbgzobol BEol obozo®mgds in vivo, CD133-3mbo@om®o
MR MO0l 3OMm396G Mo 856396900  FgmMHgME  BHOBL3WIBEHIBEJOT0 MBOM  Fosero
500mBbs.  933HMMgdol doge  999m33wgme 0gbs ALDHI1-ol gdudéglos 9bwmdgdemomwo
390306m3oL MMM bsbgddo. 93GHMMGOTs ©5©R0bgL, OHMI  MRGJOId0, OMITIO03
59369066 ALDHI1-U, 0943696 6™ 063500 ©s M9HBoLGHIbGHMwo Lodbogbol
Lofobosmdaym 9396300l dododm. Tglodsdols, ALDHI1-ob dsmsero  gdudglbool djmbg
353096¢39dL 3JMmbsm MROHM 3o 3OMABMDBO bbgs 3530963906 Fgscmgdom.

96MIgEHMomdo ©obsdonMo  Jumzowos, M®MIGE03 350310l BOHEOL, ORYMHIBE0sEO0L,
Bo9mxd33bols o M9agbgMoEool 303Wgdl. gl i3sHgd0 J0dObIMJMBIL MWgMM™M39b0 WG 9gdol
bobxbg [13]. 9bMmIgBHmomdo  9goEegt  9g30mgEIMo s  LEAHOMIMWwo  3mEMmbogdols
o60maJdbgro  Mx©9gdol 0030000  3M3MWOE0sL.  dodmymaow  odbs 9.  ImLyBrzcy
3m3mozool MxMgogdo (Side Population Cells - SP cells), ®mdegdog 93¢09696 Lodbogbols
096OM3560 MXM9EIO0L  FobolosmMGOM AL, ASTMbsGHME  FoyGeEoMEe MBI, Igbgbdodm®
MR OIOJOIQO O0RIMIB3E05300L 3mBEHY6E0sWlL.  SP-x6ggdolash Foddmddbowo bodlogbggdo
9909905 LodLOgbMEMO  Jumgzoolysd s LEHMMIMWwo  3m3MmbgbEHJo0M  25FOMJOO
X OO PIM FoBM0JLolysb. 5OLYdMOL FMbsBEYds, HMA LGOMIMEo 3033mbyBE GO0, HMAMMO35S
bmgdomo  MXM9IId0, JPOMMIWOHO  MYROIOIO0,  BOBOMDOELBHIO0,  [oMmBmoddbgdosb
Lodbogbol  odBHBoJul BOHOL  BodBHMMJOOL, b  FoG™I069d0L  Lodslbmo, GMIwgdos
390m0ogmagzs  Lodbogbmemo  MxM9gEIdoLYD, 9B A99dBHOWMPOMWO  FodOMIWILEHIOOLYL.
S0GIMBsG0Ms©, LEHOMIMWo MYROJId0 Fgodwgds Fogdme 0gbsl 0d LodbogbwmGo
R 9q00LYb, HMIGdTs3 396033l 30 M-09HgbJodMMO BHMBLEMOTsizos [14].
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Ki67 §o000mo@y9bl mx69ool  3Mmeogqeogone  dsm3gml, M®mIgeog yzgaesbg bdomo
290Mm094gbgds  930030L9d0560 Lodlngzbggdol 3OHMEWORIMSE0ME0 3MmAEHIDbE0SWOL QoBLsb3mOL
dobboom [15]. ®og dggbgds 9bMIgEHMmOmME 35ME06mAgRL, d0dE0bsMgmdl 33w 93900, Ki67-ob
290mggbg05bg, JoOHMOA0Mwo Bs6g30L  9Mgool  goblsb®zMol doBbom, 3MHYMIghe0rIE
0oboewsdo. 9z, doMbgsego 0doby, Mmd Kib7-ob gdud®glbos LseImbmo sLmEzo®mgds
96039 EHM0Mwo 35603063930l 53030190056MBOL bo®OLLMB, dolio AsdMmYgbgds 3OrMmABmbmem
0563905 dMEMI©) IILEHMOGRO 5055 [16].

GO3wob A, IXOIQNWO 03Ol FoMIyNwoMIoIo  Fows, byl YfigmdL  XOIEIdOL
3OME0xBIO53058 @5 FLsdsdolo®, LoALogbol BEOIL. BsBEIMYOMWwoO 33¢g3900L dobgzom
50dmBbs, ®™A 303e0b A-Us 9JudMglos 3603369 m3bs 0BEOEYDS B0 ZOHMEOGIMH30I0
3mBG9bEoseol ddmbg MxM9ggddo, 3mb3MgEHMws© 005030, MMIGEME 3905098 G1-S Rsbo.
d9LodsOLOE,  LOgsMOMMS, MmI ol Ho®mImabgl  9b™mIgBHMomwo 356 E0bmdol
3OHME0RIM300L LsodgEMm domTo®gml [17].

HER?2 809391036905 500580560l 9300096300 BOH©OL 535dGHmMob ©:9393G ™Mool mxsbl s dobo
29993090995 0393l MIx M9 JO0L 13MbEOMEM IYMBIL. 50IMBB., Mdmd HER2-0l gob®owo
9Ju3Gglos  ab3wgds  9bMPIAGEHMOMOEIWO  35ME0BMIgdol  10-20%-do, bmwm  LgHMHBYwo
39030bmIgdol  osbmgdom  14-80%-0 @5  SbmEoMHgds  ©o9350JO0L 3O MYMIBOSLMSD,
O0x9M96(305300L5 O 3M© F9IMBIbOL B5B396909W D, BMYogMMBs 83319350MTd S©IMshobs
3069305 HERZ-0b 99053560090  9Judcmglosts s Lodbogbols bs®olbl dmeol. Fomdo
9gL3Gglos FgodErgds s0blbsl 06030 H 330939000 2odmygbgdmewro bodwdgdol dzotg
bmdom, 3w0bo3MMo s 30LGHMISNMEMAOMOO  BoJBHMOIO0L @S  J3eg30L  FJMPIdOL
2396Ub35390Mdom, ®MWMIEd, Msdgbodg 933wWg3z9M0L  sSbBMHom, HERZ 8godwgds oyml
396399BH0Mwo 09Ms309o Bsdobby 9bmagE Mmoo 350HE06MIGOOLMZ0L, M3 dmombmgls

33193900 999 ™d 259039 gdsL.

L5356 MS, ®MI PIK3-PTEN-AKT Lsbogbserm 4bs y39wsbg bdoMo 033wgds 9bmdgdmorye
390306M35d0. ol 5™ MoMgdl IMo35¢ 3OHMEILL, OHMAMMOEGS 3OMELOBIMS(30, 33M3EGHMDO,
MROIOJO0L BOEs O 9b0MmAg69b0. bmMHIserme MxMgogddo PTEN 9960l 3Gm©mddo,
030MYO0 BMLROEID, MOMAMbs3L PISK-AKT-mTOR Usbogbserm 4%Bol sd@ogmdsl. PTEN
RbJ300L 65309dMmds 0fj393L 99 2BOL 205dBH0WEMGONL O MXMIIOOL 3OMWORIOS305L. 53
Lologborm aHgdol (330093900 3w0bEgds §bEMIGEBHOMOEMEo 35M3E0bMmIol dgdmbgzgzoms
s9bwmgdom 80%-8o, 939, oo 3539060 Lodlogbols bEooslmsb, 0b35Bool LowMdgls s
0dx3me 335609080 d9ESLEIBOL [o®dmJdbslimsb, IILEHWMGOMEO 56 SGOL. 5139 5©0MPBB.,
Omd  BodOMBLLAHIIOL  DBOEOL  FodBHmOol  M9393BHMOGO0L  FMGS30900  33b39ds
96039 EHO0Mwo 303mb sbMmgdom 12%-80 s 0lobo JoMHOMIs© ©I3538060gdgwos PTEN

3960L 53bd 300l 5356030l F9YEs30gdMb.
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bbgoolbgs 330939000 653969005, GMI  Lmeo®o  Lodbogbggdol  3GOmaMglbosdo s
2396L53MMMGO0m  FgBHILEAIBMEO  BOsJo, 60369 Mm3z6  OMEL  MsTsdMBOL  g3omgErY©-
39H96J0dMMm0  BHOBLBMOTs305. 9309 ©-09HgbJodMo  BHOBLBRMOIs300L  OML
9300960 LodlogbwYMHO YxMH9Jo0 0d9696 IgBYEJ0 MO MORME MY, G153 55E30egdL Joon
099003 0635B05L s FogMo3osl [18]. Lbgaolbgs 3300939000 BsB39bgd0s, MMI gliE®mmygbols
69393G™M900L  FoMmdo 9dudcmglos LaMHIMbmo SLMmEoMEds 9B MIgGHMOME 35ME0bMAsdo
9300 9)M-09H96J0M0 BHEOBLEMO o300l sOLYOIMOILMSE [19].

dM93MEOH0 s d0O™M3Mo 99deboBdgdo, MMIwgdog LOBMIZWIE I3L 93O I G-
3999640016 GHOSBLBMEOTo305L, 30003¢gdu0s s 06030MEYds IMS35¢0 Lsliogboswm gboms
5 BMBLZO0RE00L Bod@EmMom. Lodbogzbol JozMMysMdmbs s LodLOgbME Mx©9IdL TmMol
©obsdomeo  MOMoghmddgogds  db9g3g  bgwl Mfygmdl  g30mgurmE-09Hgbjodmemo
G563 35300l 0630l s 0fig3l IgEGHIULEIBNO  3MMAMLOMGdSL [20].  s0bodbeo
36Om3gLol  ghm-ghmo  360d3bgermgsbo  dmgimEmGo  Bsbsbosmgdgmos  E-350039M0bols
9gudGglools 993060905 96 LEMWO  H3IMRZS,  OMIOL  ASTMZWgbsz  glodergdgEr0s
09996m30LEHMJodowGmo FgMEOm. 53130890056 Lodlogbygddo g3omgwrMo MYRMHIOIMMOLO
3930069008 539035  E-3500396060L  0b30d0Mgdom  9608369crm3z5605  0b635Bools o
39BHOLGHDJOOL 2563000560930 LMZ0L.  BOZsMOMMS, GMI 9bmIgEMmomw 3JsGE0bmdgddo  E-
39039600bol  9JL3dMgLOOL  OJ390MYdS 93930060 GdMYos  Lodbogbol  0bzsBosly s
39BHOLGHDJOOL 3963000560936,  53BHMMGOOL  B0ge  BoGIMGOMO 3309390000  FoMIEO
bo®obbol 9bmdgEmomwo 350306mgdol IJmbg 35309639000 ©IR0JLOMES J30MYLMO
059396900l 3603369wm3z560 ©adzg0mgds (E-3sw3gMobo s A-35396060),bmem d9bgbjodmmo
006 39M900L gb3MHglool dmdo@gds (N- 3o39M0bo, 309963 060).

933GHMOms Imbs399990L dobggzom, 9bMIgEHMoME 35GE06MmIgdd0 E-35039M0bol ©s356My35
MOMYMROMOE  SMEFOMIdS 353090GM 2oIMRIBIMBLIMD. dglfogarowmos E-350039M0bol
9gb3Gglos 9bMAgEmoM 35ME0BMIsdo. Fsmo 33930l dobgz00 Aodmzwobs, Mmd E-
39039600b60b  039bM3olEBMmJodomo  ©39MY3d  SMEOMEIOMPS  53003019d05BMBOL  Toogn
boolbmob oMo E-350396060Ls 9300090 ©-89%9bJodmMo  GHEMmblmz®dsgool 36miEgldo
3600369 mds 960 Fgds B-3539b0bol gdudmgliost, Gmdguroa FoMdmaaabl 3003gM0b-35@9bobol
3033 qdubob bafoenls [21] .

331939000 6583969005, HMI GHMBLIGMORE00L BodEmMol, SNAIL-ob, gdudmglos 2sbMHowos
96039 EHM0MTob MmO 30639ws0 Lodbogbggdol, sligzg 99EOLEHIBMOO IB0IBIBOL OML.
533™M900lL o9 259m 33w g 0dbs 930009wM-39DgbJodMM0 BHEOIBLGRMOTs300L LEsEHMLO
96MIgEHMomwwo bLodlogbggdol sMIME 9Es39dbg s 90IMBBS, ®MmA SNAIL-0l gobMH oo
9gb3MGBos  EsTBIBOIMYOYE0S 3MI50b35H0MMO S B0MObB3sBOMmO LEBSOYdOLMZOL. slY39
50dmBgbowos E-350039M0bol 99930609890 s SNAIL-ol do6Omgmwo 9dudmglool 3938060
@0dgM® 335639030 g@oLEIBYO0L Fo@mgabolomsb [20]. ot sdols, TWISTL byl «fymdl
93009M-09D9gbJodm6 GHOMIBRMEOTs30L E-3503960960L 30600530600 osmcymbzom, s6 BMI-1-

Georgian Scientists/dsGoggaro d93609mgd0 ¢. 5 N 2, 2023 170



ol 9gb3mgLoOL FBMPOM. 9b6FHO-33M3GHMBMOO  M30LgdgdoL  450m, TWIST  25bs306Md9dL
96039 EHM0Mwo 3560306m300L dg¢e® 068300 G300 BgbMEH030L [o®dmddbsl, Mo 0393l
90mdgBHMomddo s 063505l @y SBME0MYds A9IMBIBOL 3 3OMPBMBMb. ™MI3s,
LEOGHOLEGH03MMs© 860d3bgemgsbo 3938060 TWIST-Ls s wodxkgy® 3356090800 g@oLEsBIo0L
§96093mgdbsl ImOoU, 56 godmgzwgbos.

E-350039M0bol  AbasgLo  B-39H9bobol  gdudtglools  9gd30Mgds  SLMEOMEYds IV
23900560 965MBLMIb  9bmMmIgBHMomwo  35ME0bmdol dJmbg  3530963H9080. doOHmMzMwo P-
39496060l 0396Mm3MBoEGH0MOHMdS  sMOL 306390 BHo3ol  gbmIgEmoMwo 3563060l
dmg3MEeo  dobsboomgdgo.  ®dzs BB 3930060  g30mgEE-d9Hgbdodm®
GOBLRMOBo305L5 S M9300030L b FYBIBEIBIOOL g9b30MGOSL FMMOL, XIO XIOMIOM
3962500 F9LfogEr0o sM5s [22].

0 §egddo goblsgmm®mgdmwo y4mMoeMgds 993939, Lmmome Lodlbogbggddo, Lodlogbols
0506830EM0MJ¥go  woIgm30GJd0L  33¢g39L  [23]. gBmol dBGOg gu  2odmf39oe0s
56539060Mm39 086MmmgMH930E0 80 MIGOOL gob30mMgd0m, MHMIgwor Jobbosw olobsgl
3530b6dgo  MmMR60BIoL  0dMbMHo  LoLEJIoL  AoodBHOYMPOSL  s3m30Lgd0sbo  Lodlbogbols
fobosmdgy [24]. Ogmegl dbMog 3o 6sB3969005, ®mI LodLbogbol FsobgowEHMmomgdgwo
0dnm303Hgool  bbgsolibgs  ®om©gbmdoom  sMLYdIMDds,  goblbgoggdmms  SLmEoM©Yds
53030900560 LodLO3bggdoL 3MIMABMBMb. 53EHMMGdOL Jobgwzom oGH™mGH™Juozméo CD8+ T
0dRME0GHJOOL  5OLYIMdS  BIROGHONO  3MMGES305805  30LGHMEWMYPONH  530030L9d0SbMBOL
bomobbmsb, dJomIg@mom 0b35B0osls s 0dxME 3356d9880 FBHIBEIBIOOL sOLYGOMBLMH,
96039 EHO0Mwo 350306Mmdol 8dmby 35309539080. begnem CD4+ T 0dnm30@g00L 5MLGdMdS 30
MSMYMBO0 306OGE5305805 30LGHMEWMYPOMEO 530030193056MdOL bo®olbmsb s Jomdg@®momddo
0635B0sbomsb.  Abasglo  Fggygdos  bsbsbo, CD3+ T  @odxmEo@dmsb 800560 gdsdos.
96MIgBHOoMwo 350306mIg00L wodRWE 3356d00 FgEHOLEIBIOOL SMLGOMBLME Lodlogbols
3506830 EHM0Mdg0  oIRM30GHIO0L 3933000  sbglzs  Boh3zgbgdos  Lbgs  93@™MgdoL
331935003[26]. 0339, 50608690 Lagzombo LsFoMMgdL dsEJd0m TGuHogarsl. oMo sdobs,
Loegolm  sOBYdME bsdgEboghm WoEBHYMIGHWMSTo 56O 0d9dbgds dmboggdgdo Lodbogbols
3506830 GH®M®06M909w0 o0dRME0GHJOOL 3930060Dg 9bMIgEMmoMwo 35M30bmdol MHgE0o30L
296300056900 5BSNMBSLISH.

Ubbgoolbgs 339390000  bsB39bgd0s,  gbmdgdHMomew  3963E0bmdgddo,  Lodlbogbol
3506830 FH®060909w0 W0IBME0EJOOL sOLYOMIOL BggGHOMMO SLME0sE30s 303w MmJbodgbsbs-2-
ol (COX2) gdudcmgboslomsb, GmIgog o300l TbOO3  FoMImoabl  gbmIgEmoweo
39603063900l 9Om-9M0 3960sE 3OMABMBME Fo639OL [25]. COX2-0l FoMdo 9Judcmgbos
0535380690105 BYMIbyoMmgbg BB, 9@ oL EHIBMGO BOHOL WbIOMIb s 3 3OIMABMDMIB.
533HMM9d0l  dobggom, 53 Fo63900L gJudeglos Towswos 9bMIgEMoMwo  JsMiEobmdol
9990b3g935d0 bmMIoo 9bmdg@®mordol 603dgdmsb FgsMgdom. mmMIEs, LBoEgolm
5MLYIMO WOEIOIGHWOMwo dmbs399900, COX2-0l 3MHMubmBMmo oMgdMEgdol dgbobgd
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96MIgEHMoMw  35M306Mm39080 MM0gOM[0bIS0IIYMIMN0300 s BsFoMMIIL ©TsEHJO0M
3590330 935U.

GO 908mbo3056 Bsbl, 9bmdg@momdol gdomgurm@mo Lodbogbggdol Mgzooz0Ls ©s
39BHLGHSB0MGIOL  BIBMGHO3MOO  FobolosmgdEgdol  dogds  9dBHowe  Fobsdos o
96»3609369c0m3z560 dby399930 Foo Tglobgd 56 sOLYIMOL.

3990ygbgdmEo @OGHIMSEGHMES:
[1] R. L. Siegel and K. D. Miller, “Cancer Statistics , 2020,” vol. 70, pp. 7-30, 2020.

[2] “www.globocan.iarc.fr”.

[3] R. A. Soslow et al., “Endometrial Carcinoma Diagnosis: Use of FIGO Grading and Genomic
Subcategories in Clinical Practice: Recommendations of the International Society of Gynecological
Pathologists.,” Int J Gynecol Pathol, vol. 38 Suppl 1, no. Iss 1 Suppl 1, pp. S64-S74, Jan. 2019, doi:
10.1097/PGP.0000000000000518.

[4] M. M. Braun, E. A. Overbeek-Wager, and R. J. Grumbo, “Diagnosis and Management of
Endometrial Cancer.,” Am Fam Physician, vol. 93, no. 6, pp. 468-74, Mar. 2016.

[5] R. A. Brooks et al., “Current recommendations and recent progress in endometrial cancer.,” CA
Cancer J Clin, vol. 69, no. 4, pp. 258-279, Jul. 2019, doi: 10.3322/caac.21561.

[6] M. M. Zyta et al., “The significance of markers in the diagnosis of endometrial cancer.,” Prz
Menopauzalny, vol. 15, no. 3, pp. 176-185, Nov. 2016, doi: 10.5114/pm.2016.63500.

[7] A. A. Hashmi et al, “Microsatellite Instability in Endometrial Carcinoma by
Immunohistochemistry, Association with Clinical and Histopathologic Parameters.,” Asian Pac J
Cancer Prev, vol. 20, no. 9, pp. 2601-2606, Sep. 2019, doi: 10.31557/APJCP.2019.20.9.2601.

[8] M. Kobel, B. M. Ronnett, N. Singh, R. A. Soslow, C. B. Gilks, and W. G. McCluggage,
“Interpretation of P53 Immunohistochemistry in Endometrial Carcinomas: Toward Increased
Reproducibility.,” Int J Gynecol Pathol, vol. 38 Suppl 1, no. Iss 1 Suppl 1, pp. S123-S131, Jan. 2019, doi:
10.1097/PGP.0000000000000488.

[9] M. M. Zyta et al., “The significance of markers in the diagnosis of endometrial cancer,” Przeglad
Menopauzalny, vol. 15, no. 3. Termedia Publishing House Ltd., pp. 176-185, 2016. doi:
10.5114/pm.2016.63500.

[10] A. C.Rodriguez, Z. Blanchard, K. A. Maurer, and J. Gertz, “Estrogen Signaling in Endometrial
Cancer: a Key Oncogenic Pathway with Several Open Questions.,” Horm Cancer, vol. 10, no. 2-3, pp.
51-63, Jun. 2019, doi: 10.1007/s12672-019-0358-9.

[11] M. Shah, S.R.Jain, G. Oprea, and S. Shafi, “Prognostic significance of hormone receptor (ER/PR)
status in endometrial carcinoma in black women: Implications with lymph node metastasis,” J. Clin.
Oncol, vol. 38, May 2020.

Georgian Scientists/dsGoggaro d93609mgd0 ¢. 5 N 2, 2023 172



[12] D.-C. Ding, H.-W. Liu, Y.-H. Chang, and T.-Y. Chu, “Expression of CD133 in endometrial
cancer cells and its implications.,” J Cancer, vol. 8, no. 11, pp. 2142-2153, 2017, doi: 10.7150/jca.18869.

[13] Y. Xu, H. Zhu, D. Zhao, andJ. Tan, “Endometrial stem cells: clinical application and pathological
roles.,” Int J Clin Exp Med, vol. 8, no. 12, pp. 22039-44, 2015.

[14] H. Masuda et al., “Endometrial side population cells: potential adult stem/progenitor cells in
endometrium.,” Biol Reprod, vol. 93, no. 4, p. 84, Oct. 2015, doi: 10.1095/biolreprod.115.131490.

[15] L.T.Li,G.Jiang, Q. Chen,andJ. N. Zheng, “Ki67 is a promising molecular target in the diagnosis
of cancer (review).,” Mol Med Rep, vol. 11, no. 3, pp. 156672, Mar. 2015, doi: 10.3892/mmr.2014.2914.

[16] S.Kitson et al.,, “Ki-67 in endometrial cancer: scoring optimization and prognostic relevance for
window studies.,” Mod Pathol, vol. 30, no. 3, pp. 459-468, Mar. 2017, doi:
10.1038/modpathol.2016.203.

[17] K. Horie et al., “Cyclin A is a reliable proliferation marker in endometrial cancer cell lines.,”
Oncol Lett, vol. 17, no. 5, pp. 4455-4462, May 2019, doi: 10.3892/01.2019.10135.

[18] F.S.Ramos, L. Wons, I. J. Cavalli, and E. M. S. F. Ribeiro, “Epithelial-mesenchymal transition
in cancer : An overview,” vol. 4, pp. 1-5, 2017.

[19] O. Bilyk, M. Coatham, M. Jewer, and L.-M. Postovit, “Epithelial-to-Mesenchymal Transition in
the Female Reproductive Tract: From Normal Functioning to Disease Pathology.,” Front Oncol, vol. 7,
p. 145, 2017, doi: 10.3389/fonc.2017.00145.

[20] A. Makker and M. M. Goel, “Tumor progression, metastasis, and modulators of epithelial-
mesenchymal transition in endometrioid endometrial carcinoma: An update,” Endocrine-Related
Cancer, vol. 23, no. 2. BioScientifica Ltd., pp. R85-R111, Feb. 01, 2016. doi: 10.1530/ERC-15-0218.

[21] L. Lewczuk, A. Pryczynicz, and K. Guziniska-Ustymowicz, “Cell adhesion molecules in
endometrial cancer - A systematic review.,” Adv Med Sci, vol. 64, no. 2, pp. 423-429, Sep. 2019, doi:
10.1016/j.advms.2019.08.003.

[22] A. Travaglino et al., “Immunohistochemical Nuclear Expression of $-Catenin as a Surrogate of
CTNNB1 Exon 3 Mutation in Endometrial Cancer.,” Am J Clin Pathol, vol. 151, no. 5, pp. 529-538,
Apr. 2019, doi: 10.1093/ajcp/aqy178.

[23] H. Gonzalez, C. Hagerling, and Z. Werb, “Roles of the immune system in cancer: from tumor
initiation to metastatic progression.,” Genes Dev, vol. 32, no. 19-20, pp. 1267-1284, Oct. 2018, doi:
10.1101/gad.314617.118.

[24] Y. Liu, “Immune response characterization of endometrial cancer.,” Oncotarget, vol. 10, no. 9,
pp. 982-992, Jan. 2019, doi: 10.18632/oncotarget.26630.

[25] M. Li, M. Li, Y. Wei, and H. Xu, “Prognostic and Clinical Significance of Cyclooxygenase-2
Overexpression in Endometrial Cancer: A Meta-Analysis.,” Front Oncol, vol. 10, p. 1202, 2020, doi:
10.3389/fonc.2020.01202.

Georgian Scientists/dsGoggaro d93609mgd0 ¢. 5 N 2, 2023 173



Phenotypic characteristics of recurrence and metastasis of endometrial epithelial tumors
A critical review
Alexander Diakonidze!; Rima Beriashvili%, George Burkadze®

'Phd Student at Thilisi State Medical Universiy; 2Professor at Thilisi State Medical University, Head of the
Department of Pathology; ® Professor at Thilisi State Medical University, Head of the Department of Molecular
pathology; ORCID: https://orcid.org/0000-0002-5028-4537

Abstract

Endometrial carcinoma is a common gynecological malignancy, the incidence of which is increasing
worldwide and accounts for 65,620 new cases annually. In Georgia, uterine tumors take the 3rd place
in prevalence (13.3% per 100,000 women), and the 4th place in terms of mortality (4.8% per 100,000
women). Among endometrial carcinomas, endometrioid carcinomas are the most common, accounting
for approximately 75-80% of endometrial malignant lesions. In recent years, there has been no
significant improvement in the prognosis of endometrial carcinoma. It has also been shown that tumors
that appear at an advanced stage with a high degree of malignancy and aggressive histopathological
features are still common. Adjuvant therapeutic approaches today are still complex and contradictory,
and there is only a small selection of treatment approaches for metastatic disease. Still, a significant
difficulty is the reliable identification of the subgroup of patients who are at high risk of developing
recurrence and metastases. The search for phenotypic characteristics of recurrence and metastasis of
endometrial epithelial tumors is in an active phase, and there are no unambiguous data about them.
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