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KHWPHULI (JokTOpJHMK qHCCEPTANMACH AHHOTAMSACH)

Jluccepranusi MaB3yCHHHHT J0J3apéiurm  Ba  3apypaTtH. Ycma
KaCAJUTUKJIAPUHUHT 3aMOHABUH TAIIXKMCU Ba J1aBO MYOJIayKaJapUHUHT FOKCATUIITUTA
KapaMacJiaH, XyJa XxaB(hau XHUCcOOJIaHraH OCTEOCAPKOMAIU Kacajlap KellakaruHu
Oamopariam TaxJUKAJIWTH4a KOJIMOKJAA. XO3MPrd Ba3UsAT OeMOpJapHH 3pTa
TalIXKCIall, MOHUTOPUHTH Ba JaBOJIAlll y4yH OOIlKada SHTU TEXHOJIOTHSIIApHU
U3JIall Ba SIPATHUILIHU Taka3o 3TMOKJA. DyHIaMEeHTall UMMYHOJIOTHUS, MOJIEKYJISAP
Ouosorus, OMOTEXHOJOTHS Ba TCHETUKAHUHT OYT'YHTH KyHJIarll IOTYKJIapH, XaB(Jiu
ycMmanap Kenu0 YMKMIIMHU Oamopar KWIHILITra, TAIXUC KYHUII Ba JaBoJjalira
épaam OepyBYM 3aMOHABHI OMOJOTHK MyXHM KYpcaTTHWIapHHU Haiino Oymuiinra
OJTU0 KeIIu.

ManbiayMkHu, ocTeocapkomMa — yTa arpeccuB xaBdiau ycma OYmuO, Te3KOp
reMaToOreH MeTacTa3laluiura Mouwnaup. Apabuérnapaa, Ccysk TYyKUMacH
MeTabONM3MUHUHT MEbEPU Ba WIK ycMa YCUIIMIA Y3Ura XOC XYCYCHSITIApHHH,
MOJIEKYJIIP-OMOJIOTUK MapKEepJIapUHUHT  SIIUPUH WMKOHMSTIAPUHU aHUKJIAIITa
WYHANTUpWITaH  TAaJKUKOMJIApP COHM  eTapiauya  kedatupuirad. Kymnruxa
TaIKUKOMUUIAp, YycMma YcUIuaard acocuid cababnapupan Oupu, aifHaH YOy
OMMJUIAP SKCIPECCUSCUHUHT AucOanancu 1e0 TaxMUH KUIUIIMOKIa. bupok, ynap
TypAM XWi, IIYHUHTACK MyHO3apanuaup. AlHaH ymly omMwuap ycma
XyKallpaJapuHUHT MeTacTasJalljallyBd, MHBA3UACH, YEKCU3 MpOJIuQepanusicu,
HEOAHTHOTEHe3  JKapaCHIapuHUHT  (aoJUTalllyBH,  aMONTO3ra  YMJAMIIMIIHK
KOOWJIMSTH, IIYHUHIZIEK, 5K30I€H Ba OHHAOrEeH OolIKapyBiapra HucOaTaH
TQbCUPYAHIIUTY CUHTapU (PYyHIAMEHTAJl XyCYCUATIApUHU aHUKJIa0 Oepaau ae0
xucobnanaau. Uy Ownan Oupra ymoOy skapa€Hiap/ia LHUTOKHHIAD MYXHM YpHH
Kypcatuiran Oynu0, ynap Yycma mpoaudepanuscu Ba HEOAHTHMOTSHE3WHU
daommamTUPyBYN pONMAA MINTHPOK ATHO KACAJUIMKHUHT HOXYII OKHOAaTiapu Ba
MeTacTa3NallyBUHH KOpperupaad Typaauiap.

VeMa pHBOXKIIAHMIIMHUET MablIyM OOCKMWIAPH ACOCHHH UyKYyPPOK OVITHII
Makcaguaa, XyCycaH Cyskjiap capkomacunaa, XaBguu VYcuil  (HaoTUrMHU
TalIXKUCIalAa MOJEKYJISpP MapKEpPJIapHUHT POJIMHM TAAKUK STHUII MYXUM OMUII
xucobnanaau. lly 6mman 6upra, yecmanap puBOKIaHUII MEXaHU3MIIAPUHU TaJIKUK
ATUII TUOOUETHUHT noy3ap0 Basudacu 6YIMO KOJIMOKIA Ba OHKOJOTUSHUHT XaM
Ha3apui XaM aMaJiIiii MyaMMOJIApUHHU €YMIIJIa 3aMOHABUM TAAKUKOT Ba JaBOJIALI
yCyJUIAQpUHM KYJUIAIHU Tajlad KWiald, acOCUM MakcaJ 3ca, HpTa TallXMcall Ba
JABOJIAITHMHT ~ camapajd MAaTOTeHEeTUK  YCY/UIApUHU  HIiad  YUKUIIIUD.
[TyHuHrmex, MOJIMKUMETEpANUs dbonuaa ycma XyKaupaJapuHUHT
PE3UCTEHTIIMTUHA €HTU0 YTHI OpKaIW AaBojald sIXIIM HaTWKajapra SPHIIUII
MyXHUM Ba3uda xucobiaHau.

V36exncron Pecny6nukacu Ilpesumentunuar 2011 jimn 28 HosGpmaru
[1K-1652-con kapopu Ousnan TacaukiaanTad « COFIMKHU CaKJIall TU3UMUHHA YyKYP
MyKaMMasutamtapuim xakaaa» Ba 2012 wnn 29 maptaaru (V 0yaum, 15 myHKT)
V36exucron Pecniy6onukacu Basupnap Maxkamacu kapopu OwiiaH TacAUKJIaHTaH
«Tub6méT MyaccacamapuHM TAIIKWUIAMITHPHII Ba MaTEPUAI-TEXHUK Oa3acUHU



MycTaxkamiamnn xakunaa JlaBmat mactypiapu Ownan OenruiiaHrad BasudaiapHU
MyalsiH Japa)kaJa Xaja 3THUILra Ma3Kyp AUccepTaluus TAAKUKOTH XU3MaT KWIAIH.

[y Tapuka, OKOpHAAa KEATUPWITaH MabIyMOTJIApPHUHI Oapyacu MasKyp
TaJKUKOTHUHT JOJ3apOUIuHU Oenruiad, yHU 3apypaTUHU acociiaiin

TaagKUKOTHUHT pecnyOiuka dan Ba TEeXHOJIOTUSJIAPH
PUBOAJIAHUIIMHUHT YCTYBOP MyHAJIMILIAPUTa OOFJIMKINIH. Ma3Kyp TaIKUKOT
pecniyOnuka ¢an Ba TexHosorusuiap Tapakkuérunuunr JUT/-11 «HOxopu
camapaJid WIMHA TEXHOJIOTHSIap, 3aMOHABUU yCyJulap Ba THOOWIA BOCHTAIApHU
KalTa HIUIAINL, aXOJW CAJIOMATJIMIMHU CAKJIAIIHWHI CaMapaJOpJIUMTMHHA Ha30par
KWINIT Ba SKOJOTUK XaB(CHU3IMKHU TabMHUHIAND) JACTypura MOC paBHIIIA
Oa)kapuJIraH.

Juccepranuss MaB3ycu OyiiM4a XOpWKMI WIMMA-TaAKUKOTJIAP IIAPXM.
OcTeocapkOMaHUHT MOJIKYJIAp-OMOJIOTUK Ba TEHETHK Makepjapu XaKujaru
3aMOHaBHI TaKIUMOTJIAPUHM XHCOOra OJITaH XOJIJ]a YHHMHT OWOJIOTHK XYJIK
aTBOPUHM VPraHUIl, TAIIXUCH Ba JABOJIAIIHUHT caMapajid YCyJUIapUHHU HIILIa0
YUKW OYinYya KyHuJaru WUpUK Xajakapo THOOMN WiIMHUI Mapkasiapaa WIMHM-
TaJKUKOTIap oiaub Oopwiamokaa: The national cancer Institute in Milan (ltaly);
Munster multidisciplinary cancer center, Germany; West German cancer center;
Cancer center Anderson (USA); German Cancer Research Center (Heidelberg,
Germany); Center for Musculoskeletal Surgery, Charité-University Medicine
(Berlin, Germany); Department of Paediatric Laboratory Medicine, Hospital for
Sick Children, (Toronto, ON, Canada); Department of Pathology and Molecular
Medicine, Queen's University (Kingston, ON, Canada); University of Alabama at
Birmingham and the Birmingham Veterans Affairs Medical Center (Birmingham,
Alabama); H.H.AnexcanapoB Hommumaru PecrnyOinka OHKOJIOTHS Ba THOOWM
paguonoruas WAM (Munck, benapycs); PTOA H.H.bnoxun nomugaru POUM
(Mockga,Poccust); H.H.IlerpoB nHomumaru onkonorus MTU (CII6, Poccus); Tapac
[[TeBuenko nomunaru Kues muimuit yausepcuretu (YKpanHa).

Cysikmaru capkoMa TallXMCH CaMapacuHHU Ba JaBoJialll CU(ATUHU OIIMPHUII
Xamjla KacaJUIMKHU JaBoJialll Ba OallopaTialllHUHT YyTa SHTH —camapaiu
YCYJJIApUHU YIIOY €TaKYd OHKOJIOTHK TAIIKWJIOTIap/aa Taa0uK dTHIMOKIA. Atada
mratunary  bupmenremuaunr  (CIHIA) Ilaronorusa, panuonorusi, Xyskaiipa
ouonorusicu yauepcureruna onumiaap B.D.Ragland, G.Siegal Ba Gomkanap cysik
CapKOMAaJIapUHUHT I[MTOTEHETUK Ba MOJICKYJISIP-OMOJOTUK MapKepJiapu yCTUa
TagKUKOT om0 6opmokaanap. [lropuxx (ILBeiuapus) yausecureruaan Dr. Bruno
Fuchs octeocapkoma MeTracTasnapuHu JaBoJIalll Ba YHH OaropaTialijia reHeTHK
MapKepJIApHUHT YPHU - SHTU CTpaTerusick yctujaa ui oiaud 6opmoxna. PTOA
H.H.bnoxun Homumaru POHMM (MockBa) axamMuaTid WIMHM HaTXaiap
OJIMHMOKJA, Yy €pJa OXUpPrd MHuUrupmMa HWWIIard JAYHEHUHT DHC KarTa
OCTE€OCapKOMaIM KaCcaJUIApHUHT KJIMHHUK MaTepuauiapuiaH OupH TYIJIAaHTaH;
H.H.Iletpos HOoMumaru oHkonorus UTU musT «YcMa YCHIIMHMHT GHOJOTHSCH)
oymumunga  upcuit  yema  cunapomstapunuar  JIHK-tamxucu, — xamma
OHKOMATOJIOTUSIHUHT HMPCHM Ba CHOpPaJAWK IIAKUIapuja, NIy KymilaJaH
OHKOCAapKOMaJia, OHKOMapKepJiap Ba TeHJIap MOTUMOPPU3MH TATKUK KUITUHMOK/IA.
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Xo3upru BakTaa Hadakar AYHEHUHT THOOMM TamkuioTiaapu Oa3zamapuna,
Oanku, Ou3zHuMHr PecnyOnukamu3aa Xam MOJIEKYJAp TE€HETUKAHUHI YTa SHTH
yCyJUIapHU KYJU1ad TeHETUK TaJIKUKOTIap YTkazuinmokaa. Kymnagan PecnyOmimka
CKPUHUHT-MapKa3uja UPCUM TEHETHK NAaTOJIOTHSUIAPUHM aHMKJAll —amalira
OLIMPWIMOK/Aa, Oy 3ca IIyHJIald Kaca/uIMK OwiaH Ooja TYFUJIUIIMHHU OJIJUHU
ojagu. TuOOUETIa MONEKYISp U XyKapaBUl TEXHOJOTHS YCYJUIapU OHKOJOTHUK
KacaJUTMKJIAp TallXMCH Ba MOHUTOPUHTMHU oJuO Oopumra ¢&pnaMm Oepaju.
Y cManapHuHr, KymiagaH OCTEOCapPKOMAaHUHT, MOJICKYJISIP-OHUOJIOTHK
XYCYCUATIAPUHYN VPTaHWIN acOCHJia aHWUK MOJICKyJiara Ba jkapaéHjapra TabCHP
KWJIYBYH STHTH JIaBO CTPATETUSACH, SHHU TapreT JaBO TU3UMU SPATHIMOK/IA.

MyaMMOHUHT YpraHnujiranjiuk Aapakacu. OcTeocapKOMaHUHT
ATUOJIOTHCH, TEHETHK, MATOTeH OMHJUIAPU Ba MOJICKYJISIP MEXaHU3MIIAPH Xalld
xaHy3 TyyiuK ypranwiMarad (MmsauroB, XancoH, 2004; Friedrich et al., 2008).
XyxaipanapHuHr xaB(uu TpaHchopMaIMsIcu Ba YcMa PUBOKIIAHUIIMN >KapaéHU,
KJIMHUKaAa aTpoduard TYKUMaiapra WHBAa3WB TabCUP KYPCATHUINU KYPUHUIINJA
KEUWIM Ba 11y OuiaH Oupra MaxaJiuid Ba TapKaJraH MeTacTa3japy F€HOMHHUHT
(Egger et al., 2004; Sprague et al., 2007; Konuun, 2007; 3apunze, 2008; baoxum,
2009) menépuii GaomUATHHUHT Oy3uIuIIK Ounan OorauKaup. OCTeocapKOMaHUHT
MOJIEKYJISIp MMaTOreHe3u OOIIKa KYTiad OHKOJIOTHK KacaJUTMKJIap CUHTapy acocuia
Yycmanap Tpanchopmarusick OYiraH OHKOTCHJIApHUHT ¢aoiiallyBH Ba ycMa
CylIpeccuscura Xoc reniap (aoJUsATHHUHI cycaumura cabab OyiyBuu Oup
KaTop TEHETHUK Ba OJMHICHETHK XOJAUCATapHU Y3 wuura ojaau (JIsxoBuu Ba
xammyammudaap, 2004; Payne, Kemp, 2005; Croce, 2008; 3anerae, 2008;
JIuxtenmeiin, 2009). Mabiymku, TP53 renu ycma puBOKITaHUIINIA MyXUM T€H-
cympeccopiapaan oupu xucoOmanamu (Phillips, 1999; UymakoB u ap., 2007;
Vousden, Lane, 2007; Konuun, 2008). Myranusiap “gyHKIMOHaN axaMusTu’
HUHT XWJIMa-XWIIUTH YJIQPHUHT YCMa PUBOXKIIAHUIN Kapa€HU OujiaH OOFIMKJIUTA
XaKu[ard aHWK HaTWKalapHu ojuinra xamakur Oepamu (Feki, Irminger-Finger,
2004; Petitjean et al., 2007; Brosh, Rotter, 2009). Anabuérnapaa, IIyHHHIICK,
ocreocapkomaga [P53 TeHWHUHT METWUIANTYBUHUHT pS53 okcwiu (aoaustu
CycalMIIura Ba ycMma skapaéHyu MHBA3UBJIMTH OWJIaH acCOIMAIUsICUTa albTePHATUB
MexaHu3M cudaTuaa UIITHPOKU Oopacuaa yH4Ya Kym OynMaraH kypcarmaiap 06op
(Kang et al., 2001). Ym0y w™yamummdaapaad OJMHIaH MabIyMOTIapHUHT
HOQHWKJIUTH TaJKUKOTHH JTaBOM STTUPHII 3apypaTHHU KypcaTaIu.

V36eknucTOHIa OCTEOCAPKOMAHHHI KIHHUK XYCYCHUSTIAPUHH  YPraHUII
Oyiinya CaHOKJW TaIKUKOTIAp KWJIMHTAH. Y3yH HaCHMOH CYSKJIapuaa OCTCOTeH
capkoMa 0op  KacayulapHH KOMOMHMpJIaHTaH Ba  MOJU(PUKAIUAIN
KOMOWHUpPJIAaHTaH JaBO KYyJUIAHTaHJa YHHHT CaMapagopiurd YpraHwiraH
(Ypyubaes C.JI., Tadyp-Axynos M.A., 2009; 2010). ApBan Y36exucToHzaa
VTKa3wiraH TaAKAKOTIAp  KaCaUIMKHW  OamopatMra  Xap-Xwi  JaBoJjalll
BapUAHTJIAPUHUHT TabCUPWUHU Ypranum OwiaH udeknadap 3au (["adyp-AxyHoB
M.A., Vpyn6aes XK.J., Hypunauaos K.P. u np. 2000; T'apyp-Axynor M.A.,
Ypynb6aes C.JI., Kopens JLIIL. u ap. 2010). [lly katopaa opranHu cakjiad KOJIHII Ba
cakja0d KOJIMAC/IMK OTNepanusiiapuaaH KeWnH xa€T Tap3u Ba METa3Ta3CHU3 SIIall
naBomuiinurn Tagkuk kuiauHTraH ([adyp-AxynoB M.A., Ab6mukapumo X.I'.,
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Ypynbaes C.JI., 2008). FOxopumarmiapau xucobra oiraH Xojjaa, OCTEocapKoMa
KeUuIIuAa MOJEKYJslp Ba XyXKallpaBui MapKepjiap pOJIMHU TaJAKUK KHIMII
bynaamenTan yHamum OYnauO, y KacaJUIMKHU 3pTa TalIXMCTall, JaBojall Ba
Oarmopatiam yuyH épaam 6epajiu.

Juccepranmss MaB3YyCHHHUHI JUCCepPTANUS OaapwiaéTraH WJIMHMIi-
TAAKMKOT MYACCACHHHUHI WJIMHH-TAAKUKOT HILIAPpH OWJIAaH OOFJIMKJIMIHU.
Huccepranmst TagkukoTu PecryOivka OHKOJOTHS WIMUNA MapKasd WIMHIA-
TAAKUKOT MIIJIApU pekacura MyBodUK, KyWuaaru gaBiat rpaHnTyu MaB3ynapu: A-9-
050 «IlaToreHeTuk AaBO MILTIA0 YUKHUII YIYH OCTEOT€H capKoMmaiu OeMopiapia
IIUTOTCHETHK Ba MOJICKYJIAp-Onooruk Ttaakukomiap» (2006-2008 iii.), ITD-
1109-11.3-10849 «Typau xoinamrad xaBpau Yycmanapaa Kymiad gopura
YUJIaMIWIMK [HaKJUIAaHWIIMHU YPraHuil Ba yhoapHu OapTapad OSTUIIIA SHTH
TexHoJorvwsutapau unuiad gukumn (2008-2011 itit.) Ba @-4.3.7. «OHKOJOTHK
O6emMopiap UMMYHUTETUHHHT MOJIEKYJISIp oMuiapuau ypranumn (2009-2014 iiii.
acocujia Oakapuira.

TagKMKOTHHMHI MAaKCaJM. OCTEOCApPKOMa YCMACHHUHT  PHUBOXKJIAHMIII
MEXaHU3MHHHM TaBCU(JIOBUM MOJICKYJSAP-OMOJOTUK Ba TEHETUK MapKepiap
Y3rapuilliHA ~ aHUKJAIl, [IYHUHTJAEK aWHM TMAaTOJOTHSHU — TallXuciaml Ba
JTABOJIAIJIATH YJIAPHUHT POJIMHU acoCall

benrunanran makcaira SpUIIMII Y4yH KyWHJIard TaAKHUKOT Basudajiapu
KYWWJITaH:

ocTeocapkoMaian OeMOpJIapHUHT KOH 3apoduaa Ba ycmaaa nposudepanus,
arorTo3 Ba aHTMOTEHE3HUHT MOJICKYJISIP-ONOIOTHK MapKepIapuHu aHUKJIAIIT,

0CTEOCapKOMaHU TAIlIXKCIIAMl Ba JaBoJjamiga OeMOpIapHUHT epudeprK KOHH
auMQoNUTIapUIa IUTOTCHETUK Y3rapiuiap poJIMHU TaAKUK dTHIIL;

OCTeOCapKOMa KIMHUK KEUHIIW XYCYCHSTIApUHHU YCMalard MOJEKYIsp-
OMOJIOTMK OMUJITIapTa OOFJIMK X0JIJ1a aHUKJIAI,

OoCTeocapkoMa KJIMHHUK XYCyCHSITIapuJaH KeiauOd YMKKaH Xoija Oemopiap
UMMYH THU3UMH (Xy>KallpaBuii Ba TyMopai) XOJaTHHU OaxoJiallr;

OoCTeocapkoMa KJIMHHUK XYCyCHSITIapuJaH KeiauOd YMKKaH Xoija Oemopiap
UMMYH TH3UMHM LWTOKMHJApW (SUUTMEJIAHUINTA XOC Ba Kapiiu) (aoausTHHH
aHUKJIaI,

CysSK OCTeOCapKoMacuja KIMHUK-MOP(HOJOTHK Ba MOJEKYJSIP-TEHETUK
OamopaT OMUJUIAPUHY TAXJIMJIMHH YTKA3HIIL;

ocTeocapKoMaJu o6emopiiapHH JaBoJIaIIIa MOJIEKYJISIP-TEeHETUK
MapKepJIapHUHT OaIopaTivu pOJMHA aCOCTIAIIL.

TaaKuKOTHUHT 00bEKTH: OCTeOCapKoMa aHUKIaHTaH 221 Hadap Gemopiap
Ba 48 Hadap & Ba )KuHCH OUp XU OYITaH COFJIOM IIaxciap OJMUHIY.

TanKUKOTHMHT NpeAMeTH — BEHA KOHM Ba KOH 3apao0u MOJEKyJsp-
TCHETHK, IMTOTEHETHUK Ba HWMMYHOJIOTMK MapKepJapuHH aHWKJAIl YYyH,
THCTOJIOTUK MaTepHall WMMYHOTHCTOKMME OHKOMAapKEpJIApUHU aHUKJIAIl Y4yH
UTTUTATAIIIN.

TaakuKoTHUHT  ycyanapu. KiuHWK, pPEHTreHOJOTHK, MOpP(HOIOTHK,
UMMYHOJIOTHK, WMMYHOTUCTOKMUMEBUHN, MOJICKYJSIP-TCHETHK, ITMTOTCHETUK Ba
CTaTUCTUK TAAKUKOT yCyJlapuaaH (pongananuiim
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TagKMKOTHUHT WIMMIA SIHTWJINTHM KyHugaruiapaad noopar:

ocreocapkoMa (OC) keuwiumra TabCUp 3TYBYM, YcMa Ba OPraHU3MHUHT
XyCycUsITIIapuHi TaBcudioBun, Oamopatu Oyiimda canOuii omMua cudaruaa
nuckpuMuHanusaan  (5%) 1okopu OYiIraH XpOMOCOMAHUHI  HOCTaOMILITUK
Japaxkacu kaOu Oup KaTop MIIOHYIM OMUIUIAP KEJITUPHUITaH;

IOKOpY XpOMOCOMAaBUN HOCTAOMIIITUK Kyiluaruinap Ouinad OOFIMK OYnraHuaa,
SbHA YCMa PHUBOXKIAHUIIMHUHT TpOrpeccUBiamlyBy; YycMa auddepennna-
IUSACUHUHT Ba MAaTroMap(O3WMHUHT KyWH Japakacw; VycMa XaKMUHUHT
KaTTaJallyBH Ba XOHJPOOIACTHK THCTOJOTHK BAapWAaHT OWIaH; IIYHUHTCK,
XpoMocoMa HOCTAaOWJUIMTUHUHT KyiH Aapaxacuaa Oynran Oemopiapra HucOaras,
OC 6emopnap ympuHuHT 1,6 6apobap KHCKapHIIKA KYpCaTUIITaH;

ycmanap upcud  cunapomiap  (cunapom JIu-dpymenu) poupacuaa
PUBOXKJIAHCA, KIMHUK-OMOJIOTHK XYJKU, Tacoauduit ¢eHokonusuiapuaan Gapk
KWIWIIYA MyMKWAHJIUTA aHUKJIAHTaH;

UMMYHOTUCTOXMUMHK TaJKUKOTJIAp AacoCHjia, HEOJIBbIOBAHT KHUMETEpaIus
(HKT) ¥rkasuwnran 13% Oemopmapna Oytyniailik MopdoJIOTMK — perpeccra
spumnunaranaury, ymapaan 70,6%  Oemopmapna  pS3  MyTaHT T€HUHHMHT
skcnpeccusicn Ba Ki-67 reHMHHMHT »Kcnpeccusick MaBxkyn smaciaurd, 80,0%
o6emoprnapnaa bcel2 renunHr oskcnpeccusicu 6opiuru;  YMAUMK  cxemacu
KyJUlaHWIraHaan kenH 15,7% Oemopnapna xaMm TYIUK MOP(QOJIOTHK perpecc
Ky3aTtuiumu, ynapaaH 87,5% npa p53 wmyrant renm wykimrda, 90,0% iy
oemopnapnaa bcl2 renuHHr skcnpeccuscu xyna roxopwimrd, 80,0% Oemopiapaa
aca, Ki-67 TeH SKCIPEecCHsIiCH CYCTIITH aHUKJIaHTaH;

ocTeocapkoMain OeMopiiapaa dKcnpeccusiap npoduiau (MOJEKYISp-TeHETUK
dbeHoTUI), THHU XpoMOcoMa HocTadbwuuru (nepudepuk KoH duMdonuTiapuaa
XpoMocoMasiap a00epalMsICUHUHT Kynaiumu 5% [aH I0KOpHW), amonTo3 Ba
nposindepanus OrnoMapKepiap SKCIPECCUsICHHUHT Aapaxkacu (mtp53*, bcl-2-, Ki
67%) spra MeracTasnailyB Ba 3pTa PEUUAMBIAP MaHJA0 OVIMIIMHUHT HOXYII
oMuiapu dKkaunauru (6 nax 9 oiraua), maromop(o3HUHT Kyitn gapaxacu (1 Ba 2),
OemMopiap ympu aaBomuitiuru (3 imnrava), (Gs) auddepeHmsiamyBUHUHAT KyHn
Japaxkac, YcMa XaKMUHHUHT KaTTajlallyBU, OCTEOCAPKOMAHUHT XOHJPOOIACTUK
BapHUaHTH OWMJIaH OOFJIMKJIUTH aHUKJIaHTaH,

UMMYHUTETHUHT 4yKyp 1T — XyXaWpaBul ETUIIMOBUYWIMIM Ba TyMOpal
OYFuHUHUHT  (aoyutamryBn OWJIaH KeYaJWraH HWMMYHTAaHKHCIUK — XOJIaTH
ocTeocapkomaan Oemopiapaa xaBguu Ycma kapaHUHU >KaJajylalllyBUHU dpTa
TaIIXHUCIIANl UMKOHUSATHHA OCPHINY aHUKJIaHTaH;

WIK MapoTraba, ocTeocapkoMaid OeMopiapja LHUTOKWHJIAP  XOJaTh
Vpra"nwiran, UMMyH TH3UMHUJArd aCOCUW LMTOKWUHJIAp AUcOaNTaHCH YCMaHUHT
ITaK/UTAHWIIN, PUBOKIIAHUIITHN Ba JKaTalIallyBUIard MyXUM POJTU KYpCaTHIITaH;

OCTEOTeH CapKoMaja — MMMYyHOTpoiudepalus CUHIPOMUIA SIUTUFIAHUIITA
XO0C Ba KapIi MUTOKUHIIAPHUHT ’KaBoO KalTapuill Xycycustiaapu ypranwiau, [L-6
MHUKJIOPUHHUHI KYNaWWIIA OCTEOCAPKOMAJA YCMa PHUBOXKIAHUII KAPAECHUHU
YKaJaJUTANTyBUHU TAIIXUCIIAI YIyH aCOC SKaHJIMTY aHUKJIAHTaH;

WIK MapoTraba aHTHOTeHE3 pPHUBOXKIAHUIUTA OOFIMK OymMaraH Xosjaa
OCTEOTeH CApPKOMAHWHT KaJaJUIAllyB XyCYCHUSTIAPH YPraHwau, OupiamMyuu
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octeocapkomanapaa VEGF-A »skcopeccusicu, ycMa TykuMacuaa MaxXaJUui
TOMUpJIAp KAJMHJIANIYBH, VIKa/Ja METAcTa3 PUBOKIAHUIIM Ba HOXYII OKUOATIH
Oamopar OuiaH KOpperupiaanlyB aHUKJIAHTaH;

WIK MapoTada ocTeocapkoMain 0emMopiap/a JaBoJlalliad OJJMH SHIOCTaTHH,
OP®-1, -2 HUHr TapKUOM KacaUIMK KIWHHUK TaBcudura Ba Oalropatialira
Hakagap OOFIMKIWTUHU aHMWKJAm ydyH Vpranwiau, OP®-1 Ba sHIocTaTuH
AKCIIPECCUsICU CysKIa ycma Ycuiu OuiaH OOFJIMK MATOTeHETHK Y3rapuiiapra
AJIOKAIOPJINTH aHUKJIAHTaH.

TagKUKOTHUHT aMaJIMil HATHXKACH KyWaaruiapjaH uoopar:

ocTeocapkoMaan OeMopiap aHUKJIAHTaH MOJEKYISp-TeHEeTUK (PEeHOTHUIUIap,
XpOMOCOMaJIM HOCTaOMILIMK, armonTo3 Ba mposudeparms (mtp53*, Bel-27, Ki-677)
OMOMapKepJIapUHUHT FOKOPH JlapaXkaJaru SKCIPECCUsCH, 3pTa METacTasjallyB Ba
3pTa peUUuBIAp NaiA0 OYIMIIMHUHT HOXYII Oamopariv OMWUIApU OYIvIIn
KypCaTUIraH;

ocTeocapkoMajza Oamopar KWIMIIHUHT MYXHM KypcaTtruajiapu Oyiud
HadakaT KIMHUK Ba Mopdooruk omuiiap, 6anku mtP-53 Ba Ki-67 cynpeccopu —
MYTaHT TEHUHHMHI IOKOpU OJKcmpeccusic, BCl-2 HuMHT - mact, xpomocoma
HocTabunk (adeppauusuiap), VEGF-A HUHT 10KOpH SKCTIPECCUSACH, ITUTOKUHIIAP
Ba ®HO-o cuHrapy WMMYHOJIOTMK Ba MOJICKYJIAP-TEHETHUK MapKepiiap poil
VUAHAIIA aHUKJIAHTaH;

IUTOKUHJIAP CHEKTOPMHUHT MYybEpPJA Ba MATOJIOTHsAAA KUECHU Oaxosall
UMMYH TU3UMHUHT (DAOJUIMK XOJAaTHHH Upoaanain, Oy 3ca UMMYHOIIATOI€HE3HU
KJIIMHUK WUHTEPIPETALMICH, UMMYHOJIOTHK TalllIXMCall Ba Oalropatiail, Xamja
MMMYHOTEpamusi, UMMYHONTPOPUIAKTHKA Ba HWMMYHOpPEaOWUJIUTALUS Y4yH acoc
OYnMO XM3MaT KWMLK KYpCaTUIITaH;

aManuéTyn mmudoKopiIap yuyH, OCTEOCapKOMaiu OEMOPIAPHUHT MOJIEKYIISIp-
TeHETHK CTAaTyCH Ba IMTOKUHJIAD CIEKTPU XaKujaru Ouiumiapu KacaJlTuK
KCUUITUAATU TMATOT€HETUK XYCYCHUATIAPUHU aHUKJIAII, YHUHT OFUPJIWTH Ba
Oarmoparu, Ky4aiuIn 1aBpu Ba peMuccuscunu nuddepennupian, YTkazuiaérran
MEIUKAMEHTO3 JIaBOHU CcamMapaJopJIUTUHU 0axoyiall MMKOHUATUHU OepHIlv
UCOOTIIaHTaH.

TagkMKOT HATHKAJAPHUHI HUINOHWIWJINIM: TaJAKUKOT HaTIKaJapu
OEMOpJapHUHT €TapiH Japakajard COHH, Y3apo Oup-OMpUHHM TYIIUPYBUYU
KJIIMHUK, WMMYHOJIOTUK, PEHTI€HOJIOTHK, MOP(}OJIOTUK, UMMYHOTHUCTOKUMEBUMA,
MOJIKYJIIP-TEHETHK, LHUTOT€HETHK  TaJAKUKOTJIapra Ba  OCTeocapKoMalld
OEMOpJIapHUHT JIaBOJIAIlla Ba TallIXUCHTa OYJIraH 3aMOHAaBUN WJIMHN-aMalui
EHIaIIyB XaMJla TacaBBypJjapra acocjaHraH. MymxkamiaHrad Basudanap e4uMu
aHUK TUOOMI CTaTHCTHUKA yCyJUlapy OMJIaH aMalira OLIUpUIIraH

TaagKuKOT HATHKAJIAPUHUHT WIMHI Ba aMaJIni aXaMUsITH.

TaakuKOT HaATWXKaAJNIApU MOJIEKYJsIp-Onoorus, UMMYHOJIOTHS, THOOUI
TeHETHKAa Ba OHKOJOTHUSHUHI OyTryHTH KyHJard IOTYKJIapura 4YhHaKaM XHcca
KyIInO, OCTEOCAPKOMAHU KEUHMINWHUHT KIMHUK (PYHKIIMOHA XYCYCHSITIIApUHH,
JABOJIAIIHA Ba  OamopariaiiHU  TAagKUK  KWIUIAQ, KEWWHYAIWK Yoy
KACAIUTMKHUHT PUBOXIIAHMINNA V3Ura XOC KeNMuO YWKAJIWraH acopaTiiapuHu,
ypranuiga, Talxuc KyWWIl Ba JABOJAIIJArM SHTUM PakoOaTOApAoUI yCyJUIapHH
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spatumira 3amMuH OYnuO xu3smar Kwianu. HatwxamapHuar 6ab3u  Oupriapu
Tajabanap, KypcaHTiap, KIMHUK OpJUHATOpJap Ba MAruCTPJIAPHUHT CYSK
YcManapuHy TalIXWCcjall Ba JaBoJiaml OVinuya VKyB jkapa€Hu JacTypiiapu
TaKMOMHHM MyKaMMaJUTAIITUPUILTA UMKOH sipaTa/iu.

TaaKUKOT HaTHXATAPUHUHT aMaluil aXaMHsITH NIYHJAKH, OCTEOCapKOMa
PUBOXIIAHMIN KapaHUHUHT dSpTa OOCKMUYIapHlla aHUK TalllXuC KyHuira Ba
OemMopiapHUd caMapaid JaBojamra €paam OepyBUM KIMHUK CHUMITOMAKOMILIEKC
UIUIa0 YUKUIraHuaup. VIMMYyHOJIOTHK Ba T€HETHK TaAKUKOAJIAPHUHT YTKA3UIHILIN
KaCaJUIMKHUHT 3pTa MeTacTa3u OeNrujapuHy aHUKJAlira, TapKaJIWIIMHU Ba
OFUPJINTH XaKHuJIa KYNpoK MabIyMoT oymmra €pmam Oepamu. Octeocapkoma
PUBOXJIAHMIIM XaBPu Karra OYAraH TypyxXJapHU axpaTullja Ba yiapjaa
UCTUKOOJUTM MOJIEKYJISIP-TeHETUK MapKeplapuHHU aHUKJAIa, KIMHUKAAA Yoy
KacaJUIapHU JIaBOJIall MOHUTOPUHTUHU YyTKa3umjga Ba OamopaTiamia
OCTE€OCapKOMaIM OEMOpJAPHUHT MOJIEKYJISIP-TeHETUK (HEHOTUIUIApU XaKuaaru
MabJIYMOTJIAp KaTTa axaMUsTra 3rajup.

TagKMKOT HATHKAJTAPUHUHT KOPU KWiMHumM. Wnoia® yukwirad Toc
CYSITMHUHT nuaduzap OYIMMUHM YpHUHU OOCYBYM, METaUl ‘“dHIONPOTE3” YUYyH
NeFAP 00851 (11.12.2014 ii.) — nmaTeHTH OJMHTaH, CysKiIap auaduzap KUCMUHU
HHJOIPOTE3JAIIra KEepaKiiu KypuiMa-MoOJeNura TMaTeHT OJIMII Y4yH HWKOOUA
kapop (FAP Ne20150153) onunau, IIyHMHIJIEK 3 TayciayOWid — KyJulaHMa Ba
TaBCUSIHOMA YKYB *apa€¢HUTra KUPUTUJITaH Ba amMaluil THOOMETAA KYIJTaHUIMOKAA
(V36exucton Pecry6mukacu Cormukay cakmam Basupauruauar 10.02.16 iimimaru
Ne 8 H-3/41 con xymnocacn).

OnuHraHn HaTWXKajgap OCTEOTeH CapKoMajiu OeMOopJjapHM TallXHCHall Ba
naBonaml cu(paTUHUA OIIMPAM, JABOJjall TAKTMKACMHU ONTUMAJUIAIITHPIU, YCcMa
METacTa3u Ba pEUUAMBIAPU YaCTOTACMHU KaMaTUpIW, KypcaTuiaaéTraH THOOWi
EplaMHUHT CU(DATHHM SXIIUJTIANT XUCOOUTa YMPHUHT JABOMHUIUIMTUHU Y3aUTUPIU
Ba VJIMMHU KaMaWTUpHUII WMKOHUHU spaTtud Oepau. Tuzza OYfruMu ydyH
BaTaHUMM3/a WILIA0 YUKWITAH SHIOMPOTE3 WUMIIOPT JapakaCUHU KaManTHp.IH,
YeT 2J1 aHAJIOTJIapura HUCOaTaH MacT HapX/Jga MaxcCyJjoT UIUIaHI1, Xap TOMOHJIaMa
KEHI KUPUTUJITAH UIIJIaHMa MAlMeHTIap dpTa WKTUMOUN peabrInTaius KUIUIIra
Ba MHBAJWJIMKHU KaMaWTUPUILI XHWCOOWTa My MaOJjarflapuHU TeXallra UMKOH
apaTau, MHU(OXOoHaAa TaBOJAHUII BaKTH KUCKApraH Ba ETHUII KyHH KaMaWTaHIUTH
cabalbnu MKTUCOAMI camapa OJIMHTaH.

TaagkuKOT HATHKAJTAPUHUHT anpodauusicu. TaakukoT Hatwkanapu 11 ta
WIMUNA-aMaJIui aH)KyMaHJiapja, 1y )KymjiaajgaH 8 Ta xajakapo KoHpeHIusiapa:
OHKoJjiorIap Ba paguooriapuunr 1Y kypyaroin MIX (baky, 2006); onkojoriap
Ba paauosiornmapHuar Y kypyaroiun MJIX  (Tomkent, 2008); oHkoyiorusi Ba
SHAOKpUH xupyprust OVitmua I WUrtanus-Poccust wimuii kondepenuuscu (Mranus
2010); ESMO 36 The 2011 European Multidisciplinary Cancer Congress
(Croxromsm, 2011); ICACT 23" International Congress on anti-cancer treatment
(®pannms, 2012); 22nd Biennial Congress of the European Association for Cancer
Research (Mcnanus, 2012); “Cysk, eHrui1 TyKMMa capkoMmacu Ba Tepu ycmacu™
EESG lixankapo kondepenuuscu (Mocksa, 2014); 34™ Congress of the ESSO
(Aurms, 2014) Ba 3 Ta pecrnyOnmka KoH(bepeHUMIApHAA: Y30EKHCTOH
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onkosiornapuHuHr Il konrpecu (Tomkent, 2011); “TasHu-xapakar anmapatu Ba
OoMI-0YiMH YCMacUHUHT A0J3ap0 MyamMMmoJiapu” WIMHK-aMallui KOH(epeHuscu
(Hykyc, 2014); V36ekucron onxonornapununr 111 konrpecu (Tomkent, 2015)
xama PecniyOnuka OHKOJIOTHSI WIMHI MapKa3uaard WIMUNA MaKJIUMCH Ba WIMHA
cemunap iurnaumuaa (Tomkent, 2015) Mmyxokama KHJIHHIH.

TagkMKOT HATHKAJIAPUHUHT IbJOH KWIMHWUIIM. Jlucepramus MaB3ycu
6yitnua 58 Ta MIMHIl MIUIAp HAP KUIMHKG, ynapaaH 13 Ta Makoma Y36ekucToH
PecriyGimukacu Onuit aTTecTanus KOMUCCHSCUHUHT JTOKTOPJIMK JTUCCEPTAMSIIAPU
acOCUM HaTWXXaJapUHU YOIl 3TUIN TAaBCUSA JTWITAH WIMUN HAlIpJiap pyvxarura
KUPUTHITaH >KypHAJUIapAa, IIy >KymiaJaH 6 Ta Makojia XalKapo WIMHN
KypHaIap/ia 4o STUJITaH.

JluccepTanMsIHUHT XaKMU Ba Ty3WwiIuMmM. Jluccepramusi KUpUI, acOCHMA
kucM (7 Tta 0600), xynoca, amanuil Taknuduap, Qoiimananwiran agadueTiap
pyiixaru, 49 Ta sxaaBan Ba 38 Ta pacMaH Tamkwi tonrad 197 caxudanan ubopar.

JIMCCEPTALIUSIHUHI ACOCUH MA3MYHHU

Kupum kucmuga MaB3yHHHT J0J13apOJiUTH, TaJIKUKOTHUHT MakcajJ Ba
Bazudanapu, WIMHM SHIWINTH XaMJa WIMHAR-aMalluid aXaMusITH ouud Oepuiras,
XUMOSI/Ia WITApU CypUJITaH X0JaT MAKIIAaHTUPUINO, KYJra KUPUTUITAH TaAKUKOT
HATHMKAIAPUHU HIUIA0 YUKApUINTA aMaui >KOPUM KWJIUII acociaph TaKIuM
ATHIITaH.

JuccepranustHUHT “OcTEeocapKoMaga MOJICKYJISIP-OMOJI0TMK Ba IE€HETHK
JKHXATJIAP XaKU/1a 3aMOHABMII TYILIyHYAJap Ba YJIAPHUHT TAIXUCIAI XaMm/aa
AaBoJiamaaru pojm” 1e0 HOMJaHraH OWpUHYM O0OM OcTeocapkoMa Ba yHra
TAIIXMC KYWHWII Ba JaBOjallfa MOJIEKYJSIp-OMOJOTHK Ba T€HETHK MapKepiapHU
ypranumra ouj 3aMOHaBUM anaOuérnap TaxJIMIM OaFvIUIAHTaH, IYHUHTACK
UMMYHTAHKHCIMK XOJaTlapuia, aiHWKca OCTeocapKkoMana, HMMYH TH3UM
daonmusaTH XycycusTiapura kKapartwiraH. byH&IaH Tamikapu octeocapkoma, YHra
TAlIXUC KYWUII, KIWMHUKACK Ba JABOJAIIHWHI 3aMOHABUW TyLIyHYaJlapUHU
ypranumira KapaTwiran wmanOamap TtakauMm otunarad. [y Owman  Oupra
OCTEOCapKOMa Ba YHHUHT MOJEKYJSIP-OMOJIOTHK TalIXUCIAUTHUHT UMMYHOJIOTHUK
KUXATIIAPUHU YpraHUIIra Oua TYJIUK MabIyMOTJIap TaKIUM THIITaH.

Juccepranusinuar «KamHuk MaTepuaiiap taBcudu Ba TaAKMKOTAA
KY/UIAHWITaH ycyJ/uiap» 1e6 HOMJIaHTaH MKKUHYM 000mma octeocapkomanu 221
GCMODHHHI yMyM TaBCU®HM TakiuM OTWIraH. TaikKHKOTiap Y36eKHCTOH
Pecnyoniukacu CCB PecnyOnuka oskojiorus uiamMui mapkasuaa 2005-itmnnan
2013-itmnrava yTKa3uiaraH.

HazopaTtumusga HalCUMOH CysIK OCTEOCApPKOMACH TMCTOJIOTUK TAaCIAUKJIAHTaH
221 Gemop Oynmu. TagkuKoTiIapAa aHWK HaTWXKajgapra SPUIIUII y4yH, ycMma
YKOMIaITan Xyayl Ba KacaJUIMK OOCKUYJIapu OMp-Oupura Moc, TapKalIMIlIH, ycMma
Mopdosorusicu Ba Oemopiap TypyxJjapu €M COTUIITHpPca OyiIaauraH Kuiuo
Ty3wau. beMopiapHu KuHCUTa Kapad axparud TEKIIMPUI HATHXalapu Yoy
kacammk  aémiapaa 84 (38,1% ), spkakmapga 137 (61,9% ) xomarnmapna
Ky3atwind. bemopnapuu €mm O6yiinya ocreocapkoma kKympok 20 émraya 6ynrax
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spkakimapaa 66,4% Ba ypraua &m maBpu 22,0+0,7 6ynran aémmapaa 60,7 % Hu
TallIKWJ STUIIMHKU Kypcartaud. bemopiianu ky3atum myaaata 1 dungan 1o 7
Hunrada OViarad JaBpHM Y3 HUUTa OJIIH.

Octeocapkoma 65 (53,3%) xonamiapaa COH CysAruna, 43 (35,2%)
XoJlaTiapja Karra Oonaup cysru Ba Kam xosutapaa -14 (11,5%) xuuuk Oonaup
cyaruga yupaau. 221 OGemopman 71 (32,1%) wnHadapuga peHTTEHOJIOTHK
ocreonuTuk makmu, 47 (21,3%) nadap Gemopna ocreoracTuk makiu Ba 103
(46,6%) Haap Gemopaa ocTeocapKOMAHWHT apajall Makiu aHuKJIaHau. PeaTren
tekmmpyBiapuaa 33 (14,9%) 6emopaa ycMma >KapOXaTUHUHT UY3WJITAHIUTH 5 CM
rava, 138 (62,4%) 6emopaa —6 nan 10 cmraga, Ba 50 (22,6%) 6emopaa — 11cMm Ba
YHJIaH FOKOPWINTH KAl STUIIU.

Vema KAPOXATUHUHT uy3uiarannuru 4,5 cMm 1o 17 cm raua, ypraya 9,6+0,3 cm
HU Tamkuia —Kwigyd. 13 Hadap (5,9%) OGeMopma mMaTONOTMK CHUHMIIN XOJATH
Ky3aTHJIIN.

VeMa prBOXKIIaHHIN skapaéHUHUHT TapKaarammurn TNM (Xankapo capartoHra
Kapm UTTUGDOK Kiaccubukanusacu, 2007) nga Oenrwianran. TNM TH3MMUHUHT
ycma  Tapkanuimmra MyBOGUK ~ HANCMMOH  CYAKJIM OCTEOT€H  CapKoMalu
o6emopnapuunr kymuninuruaa (81,4%) 2 6ockuunaru kacawuk O0ynran: T2NOMO,
T2NIMO, T2N1IMI1 Ba T2NOM (ta6. 2.5.), 1-6ockuuma (TINOMO, TIN1IMO) —
3,6%, 3-6ockuuma sca (T3NOMO, T3N1MO) — 15% Oemopaapaa ydaparaH.

bapua Oemopnapma acocuil KIMHUK-Ta0OpaTop Ba acO00JM TaAKUKOT
ycyJutapu  YTKa3wiad (TeMaToJOTHK TaaKUKOTIAp, CYSIKHH PEHTTEHOJIOTHK
tekmmpuii, KT, MPT, cuunturpadusa, IKI', kypcatmanapra MyBOQUK CKeEJET
CYSKJIapUHHU PATMOU30TOINIA  TEKIIUpHIl, 3xorpadus). Pakammm cyOTpakunoH
aprepuorpadus €k CTaHAAPT BaCKYJSIpU3AIUS MabJIyMOTIIapUTa acocad cudaTin
OaxoJaHuIl amalra omupuwian. Backynspuzanusau cudatiu 6axonam pakamin
CyOTpakuuoH €KH CTaHAapT apTepuorpadus MabIyMOTIIapura acocaH amalira
OLLIUPHIIJIN.

NMMyHOIOTHK  TaIKHUKOTIIAp V3P  ®A NmMMyHONIOTHMS ~ MHCTUTYTHIA
Oakapwiay. SMFIaHUINTa XOC Ba SUUIMFJIAHUINTA Kapimy nutokuaiap (PHO-a,
WJI-18, WI-2, NJI-6 u NJI-10) muknopunu «Bekrop-bect» (HoBocubupck,Poccus)
THXKOpPAT TU3UMIIM-TECTH EpJlaMujia UMMYHO(MDEPMEHTIN TaxXJIUi YCYJIu OpKajau
anukmanau. OHpoctatuH, FGF-1, FGF-2 Ba VEGF-1 Ba “R&D” (AKII) Ba
«BekTop-becT» (HoBocubupck, Poccust) TeCT-TU3UMJIIAPU épnamuaa
UMMYHO(DEPMEHT YCyIH EpaMuia aHUKIaHIH.

MIMMyHOTHCTOKMMEBHH TagkukoTnap Y3P CCB Pecry6imka OHKOIOTHS
WIMHANA MapKa3UHUHT TIaTOJOTOaHATOMUsI OyiIuMmuaa, yceMmaiap OHOJIOTHsICH
naboporopusick OuiaH Owupranukaa oiaud Oopuinan. MMMyHOTHCTOKMMEBUM
taakukoTiiap («Dako», Novocastra™) oupiamun antutenaiapunu bel-2, Ki-67 Ba
pS53 épmamuma onubd 6opmiau. Nxobuii Hatmxka cudaTtuma cymnpeccop-reHu pS53 Ba
Ki-67 aHTUreHWHHM SOPOJIADHM MaxCyC paHIJIaHWIIM, I[IyHWHTAEK bcl-2
AKCIIPECCHUSACH ACa ITUTOIIa3Ma MEMOpaHACUHU PAHTJIAHUIITUHY 1e0 XHUCOOIaHIH.

OcteocapkoMaiii OEMOpPJIAPHUHT ycMa TYKUMAacd Ba TEpU(PEPUK KOHHHHT
neiikoruTiaapunan onmnarad JIHK, monekymsip-reneTnk TaakukoT/Iap yayH MaHOa
O6ymu6 xu3mat Kwiau. 1P53 renn 4, 5, 6, 7, 8 Ba 9-9K30HMHUHT HYKJICOTHI KETMa-
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KETJIMTUHU CEKBEHHpJAIaa WKoOWi Ba canOuii Hazopar cudartuma, ymoy
Makomra sra Oynran ycma junHusiapu JIHK cunan dovnananungu. ['eHeTuk
tagkukornap, H.H.IletpoB nommmarm Ownkonorus WUTU (CIIO) Hunr ycma
PUBOXJIAHUIIIA OUOJIOTHSICH OYIMMUIA YTKA3WIIU, OYIUM Myaupu T.¢.a., pod.
Nmsuautos E.H.

buznunar 2005-2013 #nwiapaard TaaKUKOTIapUMU3 AaBpya, 6eMopiap xap
XWI JaBO ycyimapuHu KaOyn kunuuian. HeogpsroBant nonmkumérepanus (ITKT)
196 (88.6%) 6emopnapaa, ynapaan 131 (69.1%) nadgapuaa TH3UMIA HEOJHIOBAHT
KT, y30k Myanatinu aprepus nuu maxayumil kumérepanusicu (YMANMK) 29 (4%)
Hadap Oemopma, kymma tmsumim [IKT Ba YMAUMK 24 (9.9%) xacammapaa
yrkazunau. Tusumim HeoanbroBanT KT na kynuH4a Kyhnparu cxemaniaplaH
doiinananamnan: 74(56.4%) nanuwentiaap CAP cxemacu Gyitmua, EAP- 10 (7,6%),
VCAP - 17 (12,9%), MAP - 10 (7,6%) Ba AP - 20 (15,2%) myonaxa oymuiap.
YMAUNMK cxemacunu 6yiinda kyiunarmiap: CAP cxemacu OVyitnua - 34 (82,9%)
o6emopra, AP- 3 (7,3%), MAP - 3 (7,3%) Ba VCAP - 1 (2,4%) G6emopra myosaxa
Vyrrkasmwiau. Kypcrnap coHu Myounakara HuUcOaTaH »XKaBOO OJIMHMINUATA OOFIIUK
xonna Yy3rapu6 typam, yprada, I[IKT tusumupa, 3,06+0,16 mn, YMAMWMKna
2,81+0,18 au tamkuin kuwiau. [Huknnap apo uHTEepBa 21 KYHHU TAIIKWI KWJIJIH.
bup Heua Xxonamiapaa, NalMEHTIAPHUHT oOlepanusgaH 0ol  TOPTHUILIAPU
okubatuma, 42 (19,0%) OemopmapumMuszaa HYp TEpamnuscd YTKa3WIIH.
Hypnantupumauar Oup Mapotabanuk no3acu yprada 2,36+0,12 I'p 0ynuo,
YMyMUU HypJIaHTUpUII no3acu 48,56+2,74 [ pHU TalIKWI 3TAH.

buznuHr Hazopatumuzga, 162 Hadap Oemopjaa XUPYprUK JaBO amajra
omupuan. 94 (58,0%) xonaTiapaa opraHiapHu cakiad KOJIyBYH OIepariysuiap
KuinHau. bapua kypcarmanap Ba YycMaHM Kynalum XaBpu XoJlaTJapuHU xucoOra
onran xoiaa 68 (41,9%) nadap Oemopnapaa Malnd KWIyBUM omeparusiap
YTKa3uIau.

Omnepanusigad keimHru nappnaa 218 ta O6emopna aablOBaHT KUMETEpaITHs
YTKa3WIIM: 4yKyp JaBo maTtomMopdo3uia, HeOaabIOBAaHT KUMETEpanusiara Kadu
cxemayap yTkazwiaud. J[aBo maToMophO3MHMHT KyHH Japakacu Ky3aTHITaHAa
ONIMHTH cxemanapra Ortono3un, Mdochomua Kymuiaau, UIYHUHTACK, TYpiH
CXEMaJaru I0KOpHU 1031 MOJUKUMETEpanus YTKa3UIIu.

“OcTeocapkoMajia IUTOTeHETHK MAPKEPJIAPHUHT PoJu” 1e0 HOMJIaHTaH
yaruHYM 000/1a oCcTeoCapKOMajia IUTOTEHETUK MapKepjapHU TAIKUKOTH XaKuJaru
MabJIyMOTJIAp  KEATUpWITaH. ['€HeTMK  TecTiallHu  aMajira  OIIUPHUIIHU
ocTeocapkoMaan OemMopJiapHU YTKa3WjaauraH JaBoJjall camMapacd MOHHMTOPUHTH
Ba Oamopatiaiija HWIUIATUII Kepakiurd kypcatuiau. OcTeocapkoMallapHU
IUTOTCHETHK, MAaTOMOP(MOJOTUK Ba KJIMHUK TaBCU(MIAPUHU KOMIUICKC YpraHMUIII
yiioy TaJIKUKOTJIApHU T0J13apOJIUTHIaH Janosar oepuo, Oynap
OCTEOCapKOMaJapHU camapalid d3pTa TalIXWCIall, JaBoJialll Ba Oamropatiail
MakKCaJlMHM amajira omupuira ¢&paam Oepaau. lUToreHeTHK TamKUKOTIIAP
XpoMocoMa OEKapOPJIMTUHUHT Japakacu MuckpamuHanus (5%)1aH IOKOPUIUTH
Oamopat HOXYII OMMJI DKaHJIUTMHH KypcaTau. HeoaaproBaHT KUMETEpanusicH
VyTKa3wiranjaa, OeMOpJIapHUHT OWp KUCMHIA TYIUK MOP(]OJIOTHK perpeccus
Ky3aTWiau, yJaapHUHT 65,2%pa xpomacomamap abeppanmsicu (AX) mapaxkacu
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JVCKPUMHUHALIMA JapaxkaJaH NacTpOK OJKaHauru anHukinanav. Kamman-Menep
ycylu Oyiinua xucoOjlaHraHaa OcTeocapkoMaid OEMOpPJIAPUHUHT SIad KOJIUILIN
AX nmapaxacu 5% nma" mact Oynaran 3 Hwirada smad kojumn sXtumosn 70%
oemopinapaa, AX napaxacu 5% JaH OKopH Oyiran gaBpja simam 3XTumosn 50%
oemopnapaa 6ynaau. FOkopu Ba nmact AX napaxkacu ounan 6ynran 40% Gemopiap
5 #unrada ymp kypumiaau. bupok, gakar xpomaca adeppanusiuiapy nact gapaxasa
oynran rypyx, O0emopnapu 15 Hunra kKamap sIamm SXTAMOJIU 0op, Oy rypyxra
MaHcyO O6emoprnap 15-20% Hu Tamkun 3tumm MyMkuH. Hatwkamapra kypa, AX
Jmapakacu macT oynran 6emopiapaa 3 vuin MmoOaitHuaa Badot stum xatapu Ry 0.2
TalKui 3Taau; S5 dunrada - Ry 0.8; 15 dwmraga Ry 2.5, AX mapaxkacu 1okopu
oynran 6emopnapnaa sca Oy Hatmwkanap Ry 0.1 Ba 0.6 myBoduk Tamkun 3tau;, 15
Wunrada sca xed kmMm smad koiamamu. Iy ypunrma, OC keunmmura TabCcup
KypcaTUJMIraH ycMa Ba OpraHu3M XyCYCHSTIIApUHU TaBCU(DIAWIUTraH KaTop
UIIOHWIM OMWUIAp KypcaTwiau. YOy ajomariap KaTopura HWKOOWM Tabcup
KypcaTMaiiuran HOXyI OalopaTiii OMUJI OYITaH, TUCKPUMHUHALIMS JapaskacuiaH
(5%) roxopu O6ynran xpomocoma OEKapOpIUTU JapakacUHU KallJ] ATUII MYMKHUH.
VY VcMma sxapEHUHUHT 3ypaiiniing, YecMaHuHr auddepeHnupianryBy Ba natomophos
JapaKaCUHUHT TACTINTH, YCMa XaKMUHUHT KaTTaJallyBU Ba XOHJPOOJIACTUK
TUCTOJIOTUK BapuUaHTU OWIaH, UIYHUHTJCK, OeMopiap XaéTaapuHUHT HUCOUI
JTABOMUMIUTH OnjaH O0FIHMK OYIu0, y XpoMocoMa OeKapOpJIMTMHUHT TACT Japaxa
oemopiapaan 1,6 6apobap macTpokaup.

Typtunun 0600 “Moviekyjsip — OMOJOTHK MapKepJap Ba YJIAPHUHT
ocTeocapkoMajaru pouu” 11e0 HOMJAHTaH  yHAA CySK CapKOMaJapUHHUHT
MOJIEKYJIIp — OMOJIOTUK TaBCU(U KENTUpWIraH OYiaubd, yHIa KIMHUK amMaluéria
CySdK CapKOMAacHMHUHI OWpiaMud Talmxucu OuiaH OeMopiap opacuia XaBQuu
rypyXxu Ba Oamopamiu OuMOMapKepliapHu aHuKJIalm OWpUHYM  JacTypra
YUKApWIraH. ATIONTO3 PUBOXJIAHUIINATA Xap XWJI UYHAIWIIAA TabCUP ATraHIUTH
yayH P53 Ba bcl- 2 oHKOT€HJIapUHUHT TIapaijies TaAKUKoTaapu oaud copunau (1-
pacm, 2-pacm).

b
1-pacm. OcTteocapkoma: XoHAP0OJIACTHK THCTOJIOTHK BAPHAHT.
A — reMaToKCHJIMH 303uH; b — nMmMyHorucroxumus pS3+
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2-pacm. [lepuocTas ocreocapkoMa:. A — reMaTOKCHIMH-I031H;
b — nMmmyHorucroknmé p53-

NMMYHOTUCTOKUMEBUIT TAaAKUKOTIAPHUHT KYpCaTUIINYa, HEO0aIbIOBAHT
kumérepanus (HKT) yrkazunumm HaTwkacuaa TYIMK MOpPQOJIOTHK perpeccra
spuruin 13% Oemopnapaa anukianau, mynapaan 70,6% 6emopnapaa p53 MyTaHT
reH skcnpeccusicu Ba Ki-67 ren skcmpeccuscu uykauru, 80,0% ma sca bel 2
TEHUHUHT 3Kcnpeccusicu anukianan. Y MAVMMK cxemMaCHHUHT KYJUTaHWIAIIUAAH
cyur, 15,7% Oemopiapaa Xam TYIUMK MOPQOJIOTHK perpecc Ky3aTwiau, pS3
MyTaHT reau 87,5% OeMopnapaa Mykauru aHukjianau, oemopiapHuur 90,0% na
bcl-2 renn sxcnepeccusicu rokopu 0yiarO, ymoy 6emopiapuuar 80,0% na sca Ki-
67 ren okcnepeccusicu anukiaanmanau. HKTnan cyur 14,5% OGemopnapna,
YMAUNMK cxemacu kymnanunuimuaan cyar 19,4% 6emopnapaa Ba XJITaan cyHr
14,3% Gemopiapaa JaBoJIaHUIIAAH caMapa OyJIMaau Ba ycMma YCHUI KapaéHUHUHT
Ky4YaluIly Ky3aTHUIAH.
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3-pacm. OcTe0dJIaCTHK 0CTEOCApKOMA.

A - ocTeo0JaCcTIapHU JCIATYBYHMYCMAKATTa AYMAJIOK XYyKaipajapaaH uOopar,
INMINAATH  OCTEOMJ KaM MHMKIOPAA, TeMATOKCHJIMH Ba 303MH Tycuaa, X200
KAaTTAJAIITHPUITAH. B - 0CTe00/1aCTHK ocTeocapkoMajaa bcl-2 HHUHT
HMMYHOTUCTOKHUMEBHI TAAKUKOTH. AJioxuaa OyJaranycmaxyskaipaisapuaa mno3uTuB
(IMTOMJIA3MAaTHK) peaKkuusl, PpeakTHB JUMQOUMUTJIAPAA MO3MTHB. XPOMOIeH —
AUAMUHOOEH3UIMH, TeMATOKCHJINH OWJIaH KOHTP O0ysiiran, X400 karranamrupuiraH.

OHKoMapkepaap JKCHPECCUSJIApUHUHT accomuanuscu Ownan KariaH-
Meiiep metoau Oyitmua xucobmanran OC OeMOpIapuHUHT A1ad KEeTHII
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dbynkusacu, mtpS3 MyTaHT reau 3Kkcnpeccuscu Ba Ki-67 reHHHUHT 3KCIpeccuscu
nykmuruna, 98% Oemopnap 3 iwiraya siam 3XTUMOJIMra Ba yIOy T€HJIApPHUHT
AKCIIpeccusicu Oopiuruaa sca mry xojarra 85% Oemopiap e€TUIIMHU TabKuaj1a0
yTuiira UMKOHHUAT 6epau. (3-pacm).

mtp53 Ba Ki-67 renmap skchnpeccusicu Oynmaran 50% Oemopnap Ba
sKkcrnpeccusicu 1okopu 0yiran 30% - 40% S iiunrava simaiaunap. bupok, mtp53 Ba
Ki-67 remmapu skcmpeccus Oyiamaran Oemopiap Typyxu 15 Huiaraga siari
AXTUMOJUIa 3ragupiap, Oynmaii 6emopiap 15% rtamkun stagu. Kamnan-Meiiep
MeToau Oyitmda XxucoOiaHranna, OEMOpPIApUHUHT sIa0d KOJMUIIM  KaiiTa
accoumanus (QyHKIusAcH, bcel-2 reHum SKcmpeccuscMHUHT  Wykmuruga, 90%
Oemopnap 3 iuirada siam 3XTUMOJUIra Ba yHIOy TIEHJIApPHHUHI SKCHPECCHUSICH
oopnuruna sca Oy maBpra 98% Oemopiap €THIIMHU TabKHUJIAITa WMKOHHUST
oepau. Bcel-2 ren skcnpeccusicu Oynmaran 40% Oemopiap Ba 45% Oemopnap
IOKOpPM DJKcIpeccus Owmadn 5 #wmraya smadawnap. @Pakarruna bcel-2  ren
sKCcIIpeccusicura sra Oyiran OGemopriap rypyxu 15 #wiraya smamn 3XTUMOJIMTa
sranupiap, OyHmait 6emoprap xam 15% rtamkun 3tanu. bamopatnam makcamu
yuayH xaBd pyHkusicu Kymnanunaau. Hatwxamapra kypa, pS3 Ba Ki-67 rennap
MyTalusiapu Wykauruaa 3 wuin mobainuaa Badot st xatapu Ry -0.4 tamkun
aTaau; 5 hunrada - Rp.4 0.8; 15 fiunra kagap — R 2.5 — 2.6, Ba ym0y reHjIapHUHT
sKcrpeccusicu 0ynran 6emopiapaa aca Oy HaTmxanap Ry 0.2 Ba 1.0 Moc paBumiia
TAIIKWI 3TAU; 15 duarada Xxed KUM siiamMajiu.

Hartmxanapra kypa, ocreocapkoMand OeMopiiapAa MOJIEKYISpP-TeHETUK
(deHoTun anonto3 OMOMapKEPIAPUHUHT IKCIPECCUs Ba MpoJindepanus Japaxacu
(mtp53+, bcl-2, Ki67+) Ounan Genruianamy, y 3ca 3pTa PeHUIUBIAPHUHT MTali 10
OynuIIM Ba 3pTa METAcTa3JallyBHUHI OamiopaTiiOBUM HOXYII OMUJAMD. YOy
deHotun  ycma  yeumn  kapa€HM  PUBOXJIAHUIIMHUHT  OamopaTiioBYH,
natomopdo3auar (1 Ba 2) mact mapaxacu, 6emopiap ymMpuHUHT (3 Huiraya)
HUCOATaH TaBOMJIMJIMTUHUA HOXYII OMWIH, y nuddepennupaanurHuar (G3) mact
Japakacu, YcMa XaKMHHUHT YCHINM, OCTEOCAPKOMAHUHT XOHIPOOIACTHK
BapuaHTU OwiaH OOFMUKAMP. YOy SKCHpEecCHOH Mpo(uil KIMHUK paBuinga M
(macodamaru wmetactaz) OusaH OoriMK, ammo T (TapkanraHJuk) Ouiad
OOFJIMKJIMKKA 9Ta IMac.

buz TP53 renunuHr 5-9 sk3oHnapaa MyTauusjaap TaxJWJIMHM aMalira
OLIMPAMK. YOy 3K30HJIapAa MyTauusuiap aHUKJIaHUKM TPS53 reHuHuHr Koasan
KeTMa-KeTJIUTYU UKKU dTanjaa amanra ommpuwind. JJHK ¢parmentiapuaun KuHETHK
SPUTHUILMHUHT IOKOPU Japa)kaflar aHWK TaxXJWIM HaTWXKaJapuHu OaxoJiall
Precision Melting Analysis (mpoTokoJuiap TaxJIMiM y4yH MyJpkauianrad Bio-Rad
Laboratories CFX96 ac6obOunma Oaxapunau) AacTypu EpaaMua amasnra
omvpwiad. Myrtanusicu 00p ¢pparMeHT SPUIIMHUHT JedOopMalus 3TPU YU3UFH
“EpBoiin T’ HAMyHAacu OWjaH TaKKOCIAIITHPHUIN MucoiHuaa 4-pacMia
KYpCaTHJITaH.
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TP53, exon 6 TP53, exon 8

Normalized, Temperature-Shifted Melt Curve Normalized, Temperature-Shifted Melt Curve
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4-pacm. JTHK ¢parmMeHTIapUHN KHHETHK JPHMIIMIINHUHI IOKOPH AHUK AHAJIU3HU
épnamuga TP53 renu myranusapuHuHr aerekuusicd. Yanaa - TPS53 renu 6 sk30Hacu
Tapkuduaa mapxya O0yjaran c.639A>G rerepo3uroTaHMHI Y3rapTHPHJIMINM HATHKACHIA
BYXKYyII'a KeJIraH, €BBOWM TYPHMHI HaMyHacH OwiaH wmyranusi TapkuOuga Oyjaran
(¢pparmenT JpuIIMHUHT AedopManusicd. Bynaail y3raprupuianm GpyHKIHOHAJ aXaMHUATIa
ra 0yaMaraH “cykyT cakjaigurad” moJuMop¢usM XHucOOJAHATHU. Vuraa - TapKkuOuaa
MaB:xkya Oyiaran p.D281G (c.842A>G) rerepo3urora MHUCCEHC-MYTAIMACH HATHKACHIA
BYXKYyIr'a KeJIraH, €BBOWM TYPHHHI HaMYHacH OMJIaH MyTanus TapkuOuaa Oyjaran
¢pparmenT JpuIIMHUHT AedopManusicd. bBynaail y3raprupuianm pyHKIHOHAJ aXaMUATIa
ra.

WNkxknnun Oockuuna JJHK ¢parMeHTnapyiHu KMHETHK SPUILIMHUHT FOKOPH
AHUKJIMK/Iard TaxXJIWIH MabJIyMOTJIAPUHUHT BepU(PUKALMIACH Ba aHUKJIAII UILIApU
amaJira OUIMPWIANA. OTPpU YU3UFHUHT 3pUIl JedOopMalusicy aHUKIAHTaHAa EKU
HPUILI XapopaTH Ky3raTWiranja aMmin@uKaluusSHUHT HaMyHa MaxcyinoTu CaHmkep
ycyim OViinda Kanuuisip CeKBEHAIMSIaH YTKa3UIIIH.

TP53, exon 6 TP53, exon 8

5-pacm. TP53 ren ¢pparmMeHTIaPMHUHT CeKBEHALUSICH.

A. TPS53 renu 6 sk30Hacu (Teckapu mpaiimep) pparMeHTHIAr €BBOWM TYPHHMHI
KeTMa-KeTJIMK xpomatorpammacu; B. TP53 renmm 6 »3k30Hacm (Teckapu mpaiimep)
(pparMeHTHHUHI KeTMa-KeTJUK Xpomarorpammacu. ¢.639A>G (T>C) rerepo3urora
V3rapTHpUWIMIIMHUHT KYPUHMOKAA. ByHaai y3raprupuiauim GyHKIHOHAT aXaMUATra 3ra
Oyamaran “cykyrt cakjaiiauran” moaumoppusm xucodsanaau. C. TPS53 renu 8 sx30Hacu
(Teckapu mpaiiMep) ¢pparMeHTHIATH €BBOHM TYPHHHI KeTMA-KeTJUK XPOMATOIPAMMACH;
D. TPS3 ream 8 »5k30Hacu (Teckapu mpaiiMep) (pParMeHTHHMHI KeTMa-KeTJIUK
xpomatorpammacu. ¢.842A>G (T>C) rerepo3urora y3rapTUPpHJIMIIMHUHI KYPUHUIIM.
Bynpnaii y3raprupuianm GyHKIHOHAT axaMHUATra jra 0yaran p.D281G muccenc-myranus
XHCO0JIaHAIN
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TP53 (p.D281G) renuma maBxyn OynaraH mnoauMopdus3M Ba MyTalus
dbparmenTu, “€BBOMU TN XpoMaTrorpamMma (pparMeHTH KUCMJIAPUHUHT HAMyHacu
S-pacmza KypcaTwirad. Yoy TaJAKUKOT MoOaliHuIa ocTeocapkoMaiu OeMopiap
rypyxuaa TP53 reHuma upcuil MyTanusIapHUHT COAUp OYynMIn AapakacuHU
aHUKJAIl ~ MYJDKajulaHraH »au.  MyxuMm  OamopamioBud — Oynran — ymOy
MabJIyMOTJApHU  OCT€OCapKoMaiu  OeMopiapHM  KJIMHUKaga  JaBoJjalll
MOHUTOPUHTH MOOaHU 1A, UCTUKOOJIITN MOJIEKYJISIP-TEHETUK MapKepJiap TypyXUHU
U3JIall Ba aHUKJIAl1a XxucoOra oJivi JapKop.

bemmnun “OcreocapkomMajm 0eMOPJIAPMHUHI MMMYHOJIOTHK TaBcupn”
000uaa ocTteocapkoMaga MMMYH TU3MMHHHHI XOJaTHHHU XaKUJArd MabyMOTJIAp
KeJNTUpWIrad Oynu0, yHJIa OHKOJIOTMK >KapaéHHUHI OEKApOpiuKIa YTHILIHW, Xap
XWI IaKIJIapd  MaBXyJIMTH Ba KAaCAUIMKHUHT MOPQOJOTUK BapHaHTIApU
udoaananra-.

OcteocapkoMalii  OEMOPJIAPUHUHT HMMYHOPEAKTUBIIMIU  XYCYCHUSTIapU
JEHKOIUTIAPHUHT yMyMH COHUHUHT, CD8+-1utoTokcuk mumdonutiap, CD16+-
mumboruTiaap, CD20+-mumdborutinap Ba CD38+-nmumdonutiap ommuiim, Maiia Ba
mupuk ymuamiu AFOUK muxpopununr oprumm, CD3+- mumdonutiap, CD4+-
mumbornuTiaap Ba MPU kamaitumm donuna rapcudiaanaau. UMmyH GaoausaTuHUHT
nacauimM Ba KacaJUIMK PUBOXKJIAHUIIMHUHT KypcaTkuuu cudatuga MPU Ba
AIOUK »skannuru mabiaym 6ynau. OC 6emoprnap nutokuunapu crnektpu WII-2
yHUa Kyn OynMaran caosutamryBu Ba suuiuFianumra Kapmu WJI-6 Ba MJI-10
UUTOKWHJIAPUHUHT OUp Heua Kappa opTuilid GpoHuaa syumenanumra xoc MJI-13 Ba
OHO-0 nUTOKUHIAp MUKIOPUHUHT 2 OapoOap opTraHu OuiaH TaBcudiaHagu, Oy
sca ¥3 HaBOatuaa NJI-6 Ba MJI-10 nuTOKMHIApH UMMYH KaBOO Ba OHKOTE€HE3HU
OOlIKapuIl MeXaHu3MuAa (aon HMINTUPOK OBTUIIMAAH JajojiaT  Oepaju.
Annurnannmra xoc Oynran uurtokuunap (WJI-1B, ®HO-o) MuUKIOpUHUHT
Makcuman optumu ycmanuHr G2 Ba G3  mapaxanu auddepeHIupIIaHuIIy,
YCMaHUHT  KaTTa  XOKMIAJIUTH,  OCTEOOJaCTHUK  TUCTOJOTHK  IIaKJUIH,
naTOMOP(MO3HUHT TACTKA OOCKUYMJIard, YMPHUHT KHCKA JIaBOM ATHUIIM Ba Y30K
mertacraznapu maBxyn Il kinHuk 60ckuuna O6ynaran GeMopiapra Xoc SKaHIIWTH
aHuknanau. Smrnanumra  kKapum  6ynaran (MJI-6, WJI-10)  nuokuHmap
MUKIOPUHUHT HOKOPWJIUTH, MMMYH PE3UCTEHT ycmanu, ycmanuHr G2 Ba G3
napaxanu auddepeHnupIaHumM, YcMa SKapaCHUHUHT TapKairaH OYJIMIIM,
YCMaHUHT OCTeo0JacT Ba MEpUOCTal BapUaHTIApUIa, >KapaCHHUHT JaBOJaH
KEMUHTY PUBOXKJIAHUIIN KyYalTaHJINTA Ba YMPHUHT KUcKa naBoM >tuiin ITA-B Ba
Il xmuHuK GockMumaaru 6emMopiapra Xocauru Ounan TaBcudaaHagn. YMymui 5-
Hunuk smad komuuuiuk MJI-6 Mmukgopunuar 60 nr/mit rada 6yaran 6emopiap/a,
yHUHT 60 nr/mimaH oKopu Oynarad maxciapra HucOaraH 1,7 maporaba roKopu
oynau. OcteocapkoManu Oemopiiapia SHAOCTATUHHUHT ypTada MHUKIOpH 2,6
mapotaba, FGF-1 wmuxmopm — 3,4 wmaporaba, koH 3apmooumaru VEGF-A
KOHIIeHTparusicu 3ca 14,3 6apodap rokopuaup. Dunocratud, FGF-1 Ba VEGF-A
HUHT IOKOpU OYiraH MUKIOpH, YMPHUHT KHCKa JIaBOMHUIUINTH Ba Y30K
MeTacTasiap MaBXYUIUTH 3pKaK >KHHCIM Oemopriapra xoc Oymmu. bunoOapuH,
OJIMHTaH HaTWXaJlap OCTEOCAPKOMau OEMOpJAPHUHT HWMMYHOPEAKTUBIUTHHU
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TaBcu(Iaiiii Ba [aBOJAll MOHUTOPWMHTHMHU TaIIXWCJIAIl Ba Oarmopatiamni
KpuTepusiiapu cudaruia Xu3Mat KUIMIIH MyMKHH.

“OcTeocapkoOMaHU [JaBOJIAIIAA MOJICKYJSP-TEHETHK MAapPKepPJIapHUHT
O0amopaTtioBYM poJmu” 1e0 HOMJIAHYBYM OJTHHYM 000J1a OCTEOreH capKoMalu
OEMOpJIapUHUHT TYpJiau KOMOMHAIUsIapja YTKa3wiraH KUMETepanusjaH KeuuH
OJIMHTaH TAJIKUKOT HaTwxkajaapu TakauM >Twirad. HeoanstoBant [IKTHuHT Typiau
BapUaHTIapu YTKa3uiIraHaaH cyHr, 162 6emopaa onepaTUB apajallyB YTKa3WIIH,
42 Oemopma omepamusra paja >kaBoO cabalbay KOHCEpBATHB JAaBO YTKA3WIIIU.
Cucrematuk HeoanwproBaHT kuMmérepanus (CHKT) yrkazunranpan cyar, 131
oemopnan 52 (39,7%) Gemopna TYIuK Ba KMcMaH natomopdomnoruk perpecc (II1-
IV nmapakanapu) Ky3aTWaad, JaBoJiall MaToMop(O3aHUHT 1apakacura eTMaran 79
(60,3%) Oemopmapra HucOaran ymoOy Oemopiapaa, KEHMHYAIWK, KacaIUK
KCUNITUHUHT SXIWIAHUITNA Ky3aTwiad. Onepanusi OJad JaBO MyoJaKallapHU
ojiraH Oemopiapja opraH CakJalJuraH oINepalusIapHUHT IOKOPUPOK J1apa)kacu
kyzatwigu. -1V mapakanu naBo maromopdosu anukianrasga, aabioBanT [TKT
39,7% Oemopnapna omnepanusgaH OJAWMH KaHAal YTKa3wiraH Oyica, Xyau
IIyHJal cxeMana YTkaswiad, yyHku Oynaai xosutatinapaa IIKT cxemacu sHr
camapaiin xucoOnaHaau. TepanussHUHT Typura Ba Xp-Oy3wIHIUIAPUHUHT (HOH
napaxkacura kypa, OC 6emMopiiapHu JaBoJIalll caMapagopIurMHUHT KUECUI 6axocu
yrrazwiau. Hatmwxkanapra kypa, CHKTnan (1-rypyx) cyur 131 6emopnap nunaan
78 (59,5%) nadap Oemopiapia KMCMaH Ba TYJIUK camMapajopiiiK Ky3aTWIIIU.
bynna, 78 pan 36(46,2%) nHadapuga Xp-Oy3wiIMIUIApUHUHT YpTada (oH
napaxxkacu 5% JaH macTpoK OYIuIM (JUCKPUMUHALMOH €KW alMpyBYM Japaxa),
aMmMo Xp-Oy3wIMIIapUHUHT ypTada (OH Japa)kacd 3ca COFJIOM LIaxciap
Kypcatkuwiapugan 2,5 Oapobap rokopu dkaHuHM Kkypcatau. 42 (53,8%)
oemopiiapaa camapacus keuno, Xp-0y3unuuuiapuHuHr GoH napaxacu yiapaa 5%
JlaH FOKOPHM Ba COFJIOM MIAXCIAPHUHT KypcaTKuwiapuaaH 7,5 OGapoOap rokopu
HATHXa Ky3aTUJIIH.

VTkasumaéTran Tepanus caMapaiOpIUTMHUHT KUECHMH aHamM3M Ba ymdy
rypyx Oemopiapu uuuja Xp-Oy3wIMNUIApUHUHT ypTada (OH Japa)xacura Kypa,
KUMETepanus KYJUIAHUIUIINAAH wkoOuit sddextra sra 46,2% OGemopiap
nepedepuk Koujapupard JuMmdorutiap Xp-Oy3wIHIUIApUHUHT YpTada (oH
napakacu ymi0y JaBojaH camapara ara OynmaraH OemopiapaadH kypa 2,4
MapoTtaba nact OyJiras.

YMAUMK Ba YMAUWMK+CHKT (53 Oemopnap - 2-rypyX) oJiraH
O6emopJiap Ba 11y OwiaH Oupra uxoOuil (TYIUK Ba KMCMaH) JaBOJAHUII caMapara
sra OYnrannap (62,3%) CHKT onran G6emopiiapra HucOatan Xp-Oy3uaunuiapu
dboH napaxacuHMHT Vprada GoH MuKIopuaa dapkiIaHMaau, OWpPOK, YOy
KYpcaTKuwiap COFJIOM WIaXCJApHUHT KypcaTkuiapuaad 4 ©Oapobap mOKopu
HaTWXKaHU KypcaTau. YmoOy mgaBoHWHT camapacuznuru 20 (37,7%) G6emoprnapaa
Ky3aTWII, ynapHuHr nungaru 70% na xpomocoma Oy3UIUILIAPUHUHT Japa)kacH
JTUCKPUMUHAIMOH JapakacujaH IOKOpH Oynau, Xp-Oy3uIulUIapUHUHT YpTada
dboH mapakacu 3ca COFJIOM MIAXCIAPHUHT KypcaTKuiapuiaaH 8 6apobap rokopu
HaTWKaHU Kypcarnu. Typnu 1gaBo oJiraH Ba camMapalid KedraH Oemopiapja
AUMQPOLUTIAP UUTOTEHETHK Y3rapuuuap gapaxanapu (6,0 gan 9,2% raua) xam
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bapkianau, TpOrpeccuB ycuill xkapa€Hu Oyaran 6eMopiaapHUHT Xp-Oy3unniuiapu
napaxacu Oynnan mycrtacHo (16,4%, p <0,05).

162 OC Gemoprnapuia omepaTvB JaBojall aMmalira Omupuwigu (3-Typyx).
Opran caknaiiaurad omnepanusuiap 94 6emopnapna ytkaswigu. Moxkobuit a¢gdext
Xp-Oy3ununuiapu ypraya ¢oH gapaxkacu 5% pan kam Oynaran 69,1% (65)
Ooemopriapaa Ba ymly KypcaTKud COFJIOM InaxciapaaH 4,5 0apoBap HOKOPHIHIH
Kyzatwigu. CaMapaHUHT MaBXyJl SMaciauru Xp-Oy3wiumuiapu yprada (oH
napaxacu oynrad 30,9% Oemopiapa Ba ymoy KYypcaTKud COFJIOM MIaxciapiaaH /
OapoBap IOKOPUJIUTH aHUKJIAH]IH.

Kuményp tepanus Ba/€ku KUMETEpanus camapacus KEUMIIU HaTuxkacuaa 68
Oemopiapaa Mailmd KuiaguraH OIepalysuiap amaira OLUMPWIIW, LIYHUHTJIEK,
Malinb KWIaguraH omepanusuiap KAMEHYp Tepamus Ba/€Ku  KUMETepamus
VTKa3WIMIIMAAH aBBaJl YCMAHUHI FOMIIOK TYKMMa KOMIIOHEHTH OyiraH 25
oemopnapna yTkazwigud. Ym0y Oemopiap Trypyxuaa ycMma o KapaéHUHHHT
nporpeccusicuia Xp-Oy3wiuinuiap (oH Japakacu TepanusijaH YTKa3uiraHiaa
TymuK 3¢dektra sra Oynran Oemopriapaan 1,5-2 OapoOap 1okopu OYiaau.
VTKasmiran TagKMKOTIAp TaxJHMIMTAa Kypa, aMaira OIIMPUIraH NaBOJIAIIHUHT
abdextu OYnmaranga, xpomocomanap abepparusiiapu (HOH Japakacu COFIIOM
KUCMOHUM 1Iaxciap €Ky sSXIIM KIMHUK caMmapara sra OyiraH maxciapjaH Kypa
1oKopupok Oynmaau. bunobGapun, OC OGemopnapHUHT mepedepuK KOHJIapHaaru

auMmdonuTIapaa JaBOJIAIIIaH aBBal aHUKJIaHTaH XpoMocomanap
abeppallMsUIapUHUHT Jlapa)kacd Oyiinda JaBO camMapaJopJIMrMHUA Oaniopatiiail
MYMKHH.

Xp-Oy3uwnmuuuiapga OC OeMopiiapHUHT ymymuid 3 Ba S5 HWUIMK smad
KOJIMIIK AucKkpuMmuHanusaad (5% man kym) wokopu Oymummm 78,7+2,7% Ba
21,3+2,7% w™oc paBuiga, nact aapaxkana sca (5% pan kam) — 82,243,1% Ba
67,8+3,1 % Tamkua >Tau.

VeManapHUHT KIMHEK YTHIIMHMA GalopaTiaml Ba NABOJAILI TAKTUKACHHH
UIUIad YUKW Makcaauaa nposiaudeparus 1 arnonTO3HUHT UMMYHOTHCTOKUMEBUI
Mapkepiaapu MyxXuM Oamopatiu Kypcatkuwiap xucoOnanaau. [lapadunra
TYJNFa3WiraH Ba CTaHJapT TOBOJKaNIM, HelTpan QopmanuH OumnaH Qukcanus
KWIMHTaH YcMa TYKUMalapd HaMyHalapujaa, amonTo3 Ba mpoaudeparus
oHkomapkepusapu - P53, bcl-2, Ki67 anuxnaauk. JlaBo Typu Ba ycMa Xykalipanapu
deHoTunura Kkypa, OEMOpIApHHHT caMapaid JAaBOJAIIUHUHT COJIMIITHPMA
O0axomanuk. Cucrematuk Kumérepanus osraH Oemopyap uuuaad (1 rypyx)
dakatruna 13% Oemoprnapaa TYIUK camapa Ky3aTuiaau. Yiap nuugan 70,6% mtp
53 Ba Ki67 myTtaHT renura canOuii Ba kyucus mwxoouit UI'X peakuusinap Ousan Ba
bcl-2 ra mypragun Ba kywin skcrpeccusi Owitan (80%). mtp 53 MyTaHT reHura
(58,5%) Oemopnap canbuii Ba kyucus mwxoouin UI'X peaxnusira, Ki67 (70,6%)
oemopnap Kydcw3 mxkoOuil skcmpeccusra, bel-2 (46,4%) Oemopnap 1oKopu
JKCIpeccusra odra OynraH Ycema Xxyxkadpanapu ¢eHoTunu Oynarannapra
JABOJIAHUIIJIAaH KMUCMaH camapa Ky3atuiau. Yoy rypyxaaH 37,4% OGemopnapaa
TEepanUsHUHT caMapacu cainouii Oynau, ynapHuHT kymuwmruga mtpS3 Ba Ki 67
MYTaHT TE€HUHUHT FOKOPH AKCIPECCUSIN YCcMa Xykaiipamapu Oopiuru Ba bcl-2
HKCIPECCUSACUHUHT MaBKy/l SMACIUTH Kaia STUIIN.
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Hkknnaum rypyxna (YMAHNMK) yTkasuwiran tepanusigad KMCMaH Ba TYJIHUK
abdextnap 73,6% Oemopnapna aHukIaHau, yiapaaH, 66,7% Oemopnapaa ycma
Xykaipanapu mtp-53 canbuii, Ki 67 reHMHUHT ypTada Ba MacT SKCIPECCUACH Ba
bcl-2 Oynran Vypraua Ba IOKOpU pEAKLIUACH KYpWIAH. YIIOy Tepamus
YyTKazwirangan cyur 35,8% GeMopnapaa camapa canOuit 6ynau, ynapHuur 73,7%
Yema  xyxkaupanapu ¢denotunn mtpS3 Ba Ki 67 MyTaHT TeHUTa HOKOpHU
AKCIIPECCUSIN XyXKalpanapujaaH xamaa bel-2 renura macTt sKcrpeccusicuiapuiad
TaITKWJI TONTaH KOMOWHaIusgaH uoopat 0ymau. 3 rypyxaa (42 Gemopiapra Hyp
Tepanusicu KyJUIaHWIIW) Tepanusgan 56% Oemopnap mwxobuil 3¢dekT onumm,
ynapaan mtp 53 MyTaHT TreHWra cajabuii Ba Kyucu3 dkcmpeccusick 75%
o6emopnapna Ba ¢akarruHa 12,5% ymly OKCHJIHUHT MYBTaauid SKCIPECCHUSICH
anuKIaHau. Ki67 reHHHUHT SKCIIpecCUsicH, KYMMHYa Kyucu3 OYnnb €Ku KYMIMINK
oemopiapaa (88,8%) mapxyn 6ynmanu, bel-2 axenpeccusicu 3ca 0y rypyxJja 1aBo
mxoOui caMapara sra O6yiaran 6emopiap/ia FOKOpU Ba MYbTaui OVIIIH.

Octeoren capkomana 1, 3 Ba 5 #mn sima® KOJNMII KYpCaTKUYJIAPUHUHT
TaxJauiaura kypa, 1 uun kynpok simam kypcatkuuu 95,1% xonatmapaa, 3 i
KYTIpOK simain kypcatknud 51,8% xonatnapaa ky3atuinau. 5 itwnra kaaap 39,37%
(87) 6emopmap ymp kypuniu. by xomaraa, OC HOXyI Oaropariiail Me30HIapu
cubaruga Kyuuparunap Oenrunangau: aaBo mnaromopdoszu Ttacudmapu (I-11
napaxkanu aHukjanuim), OC 6eMopiapuHUHT nepudepruk KoH TuMdouuTiapuia
XpoMocoMa aleppanusiiapy  Japaxacd JAucKuMuHanuoH (5%) napaxacujaH
KYIPOKJIUIY, pS3 MyTaHT TE€HUHUHI 3KCIpecCHsCH, bcl-2 skcnpecCHsiCHHUHT
MaBxyn odmaciaurk, Ki67 okcnpeccusicu, YcMa  XyKalpallapuHUHT — TIAcT
muddepeHunanuscu.

221 Oemopnapia YTKa3wiraH camapajd AaBOJIAIIHUHT TaXJWJIMra Kypa,
OFpPUK CHUHIPOMUHUHT TYJIUK HYKOJIUIIN, OeMOp/aa YCMaHu aHUK OapMoKiIap OuiaH
naimnacinad Kypuwiranjga OFpPUKHU HYKOJWIIM Ba KYJI-O€KJIap (DYHKIUSIApUHUHT
TYynMuK TUkIaHumm  ¢gakarruna 13 (5,9%) Oemopnapma ky3atwinud. by
O6emopiapHUHT (EHOTUTIM KyWujgard OuoMapkepiap WHFUHIUCUIAH TaIIKUII
torran — mtp 53-, bcl 2 +, Ki 67-, XA< 5%, ym0y xomnar [1KTra 6yiaran Tyiuk
KJIIMHUK KaBoO cudaTtuaa 6axonanau. KucmaH KIMHUK )KaBoO, OFpUK CHHIPOMH Ba
ycMa X@KMUHUHT KaMaWuWIly, I[IyHUHTIEK, KYJI-0€Kiaap GYHKIUSICHHUHT
sxmmnanuim 84 (38,2%) xonatna ¢enoruruiap Omnan mtp 53-, bel 2 +, Ki 67-,
XA< 5% Ba mtp 53-, bcl 2 +, Ki 67-/+, XA< 5% xy3atunau. 96 6emopiapaa (43,4
%) CTaOWJUTAILIIMII XOJIATH Ky3aTHian, (heHoTuIuiapu 3ca mtp 53-, bel 2 +/-, Ki 67-
/+ 1 XA <5% Oynran. Xapaéuuu puBoxxianuim - 28 (11,8%) Gemopnapaa mtp
53+, bcl 2 +/-, Ki 67-/+ Ba XA> 5% (eHoTHN OUIaH Ky3aTHIIIH.

Kacannuk keunmmHu VpraHuin Makcaauaa, Ou3, ycMa MapKepapuHUHT
renetrk komOuHarmsapu (P53, Ki-67, Bcl-2, xpomocoma abepparusiiapy) Ounan
OOFNIMK XOJIJa KyMYJISITUB, METAcTa3CM3 Ba pPEHUJIUBCHU3 AMIA0 KOJUIITMHU
anuknanuk. Kamian-Meiiep ycynu OVitnua onuHraH KyMyJsTHB si1a0 KOJUIITHUHT
TaxXJIMJI HATIOKAJIapu TaIKUKOT o0 Oopmiaérran oHkoMapkepiap (pS3, bel 2, Ki
67) skcrpeccus Aapaxacu Oyiuda rypyxianran 6emopnap munna 10% man xam
Oynran ycma xyxaipanapuaa pS3 MyTaHT TeHUHUHT dkcnpeccuscu, Ki 67 — 20%
rada, a bcl-2 - 20% man kym xyxaipanapna (6-pacM) Ky3aTwiica, simad KoJTaH

26



GEMOpIAPHUHT YIYIIMHA YCHIIMTA ONMG KEIMIIMHH KypcaTAd. YTKa3WIraH
CTaTHCTUK Taxymiara kypa, P53+/ Ki-67+/ Bcl-2-/ xpomocoma aGepparusiiap
napaxacu >5,0% xoMOuHamusicuga 3 Ba S5 HWuI KYIOpoK sAmad KOJIMOKIHK
(40,0+5,4% Ba 0%) KYpcaTKUWIApUHUHT XpoMocoMa abeppanusuiap Japaxacu
P53-/ Ki-67-/ Bcl-2+/ Ba xpomocoma abeppanusiuiapu <5,0% OynraHumaH macTpox
Oynmamu Ba myHaa 3 Ba 5 Hun kynpok smam kypcatkuwiapu 90,0+2,9% Ba
40,0+4,2% Tamkun stanud, OyHIaH Tamikapu, ymoOy ¢deHorurnra sra Oyiraxn
oemopiapaa 15 iunrava (p<0,05) simram UMKOHU MaBxXy]l Oyinaau.
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6-Pacm. Heratus denorun 6minan p53+/ki67+/bel-2-/a6eppanusiiap >5,0% (n=84)
Ba no3uTuB (peHoTHN OWiIaH p53-/Ki67-/bcl-2+/adeppanusiiap <5,0% (n=86) sima6é Kojran
0eMOpJAPHUHT KYMYJISITHB YJIyIIIH.

Heratus ¢penorun P53+/ Ki-67+/ Bcl-2-/ xpomocoma abeppanustiap <5,0%
Owian Oyiran OeMOpPIIAPHUHT PEICAUBCHU3 SII1a0 KOJUIUIAPUHUHT TaxXJIHIUIa 3 Ba
5 ni KYTIpoK smad KoIMOKIHUK Kypcatkuwiapu 60,0+4,9% Ba 10,0+3,4% Tamkumn
Kuia, nosutus penorun PS53-/ Ki-67-/ Bel-2+/ xpomocoma abepparmsiiap <5,0%
oynranna sca kypcarkuwiap 90,04+3,2% Ba 50,0%=+4,2% tenr 0Ynnu. Takkocnar
HaTWKacuaa ymoy KYpCcaTKAWIAp CTATUCTHK HWIIOHAPJIM SKAHJIWTH aHUKJIAHIHA
(p<0,05) (7-pacm).
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7-Pacm. KacaJHuHT KaliTaJaHUIIMCH3 AIA0 KOJraH 6eMOPJIAPHUHT YJIYyIIH -
HeraTtuB geHoTun 6maan p53+/ki67+/bcl-2-/adeppanusinap >5,0% (n=67) Ba No3UTHB
¢enorun 6unan p53-/ki67-/bel-2+/a6eppammsanap <5,0% (n=68).
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Heratus denotun P53+/ Ki-67+/ Bcl-2-/ xpomocoma abeppanusiiap <5,0%
Ounan O6ynran 6eMOpIapHUHT METACTa3CH3 AMIad KOMUIIJIAPUHUHT TaxJIMianaa 3 Ba
5 #nn Kympok smad KoJIMoKIUK kKypearkuuinapu 70,0+3,4% sa 10,043,2% Tamkun
ki, mo3utuB (Genorun P53-/ Ki-67-/ Bcl+2-/ xpomocoma aOeppanusiiapu
<5,0% OYynranma sca kypcarkuuwiap 90,0+£3,4% Ba 50,0+4,3% (p<0,05) TeHr
oynau. (8- Pacm).
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8- Pacm. Meracra3nanmaii simad KoJran 6eMopJIapHUHT YJIYIIH - HeraTuB GeHoTHn
ounan p53+/ki67+/bel-2-/abeppauusinap >5,0% (n=7) Ba no3utus geHorun 6mjaan p53-
/ki67-/bcl-2+/a6eppanusiiaap <5,0% (n=62).

Takaum HSTwiran HaTwkanapra kypa, P53+, Ki-67+ Ba xpomocoma
abeppanusiiapu >5% mxoOul skcrpeccusiiapaa 0yiaranaa 6amopar canouit 6yauo
gukay, P53, Ki-67, Bcl-2+ Ba xpomocoma abeppanusutapu <5% 3Kcnpeccusiapcus
oynranja sca 6amopar WKoOUN KYpcaTKUWIApHUA KYpCaTIH.

bab3u myammumduap TankKuKoTIapyu Ba OM3HMHT MabIyMOTJIApMMM3Ta Kypa,
MyTauusiau OynaraHn pS53 TreH-CYNpPEecCOPHUHI SKCIPECHSICMHU Ba XpoMOCOMa
OCKKApOPJIUTUHU YpraHuIl, OCTeocapkoMa aH4a HMH(pOpMAaTUB Oarmropatiarl
OMWJIM SKAHJIMTHIAH JlajoJiaT Oepaiu.

VrTkasunran — TagkukoTiapra  kypa, 131  KIMHHK—PEHTTCHOJOTHK,
MOP(OJIOTUK, UMMYHOJTHK, ITATOTEHETUK Ba MOJIEKYJSIP-TEHETUK ajoMatiap/aH
Xa€THUHT J1aBOM JTHIN MYJJaTH OWJIaH KopperupianyBunm (axatruHa 15 Tacu
KacaJUTMK OamiopaTuga MyXUM axamusitra sra 5kaH. OcTeoreH capkomaiu
oemopnapaa 3 Ba 5 Hua KYNpok smad KOJIMOKIMK KYPCATKUWIAPUHUHT OuUp
OMMJUTMK TaXJIWJIA YTKAa3WIWIIHNIA, ITYHUHTICK, KyMYJSITHB, MeTacTa3 Oyiamara,
ycMma peHoTunu OWiIaH peuuauBIapcHu3 siad KOJUII ypTracuaa Ba OOIIKA TypJd
ycMa TeHeTHK MapkepiapuHuHr Oupra kemumu (p-53, Bcl-2, Ki-67, xpomocoma
abeppanusiiapu) opacujia KOppeslUOH aloKallap ¥3 YpHUTa ora 3KaH.

p53+Ki-67+  mwkobuit  skcmpeccusmapuaa  Ba  Bcel-2-  canbuit
KypcaTKkauwiapuaa, XxpoMocoMma abeppanusuiap gapaxkacu 5% kympok Oyiranumga
oemopiap HOXymn Oamroparra Jranurd aHukiIaHau. Kymmvua Oammopatiain
anomarnap cudaruma WMJI-2 Ba WJI-10 uuToKkMHIApWHM XaMmMJa AaHTHOTECHE3
¢akropunn (VEGF — A) kypcatumr MymMKuH. AHUKIaHTaH Oapya OMMIUIApHU

28



TAIIXKUCIIANl Ba JIaBOJalll CXEMaJlApUHU OeNruiamiia Xucoora ONHII MYyXUMIUD,
yi0y alloMaTJIapHUHT OcTeocapkoManu Oemopiapia Oupra ydpaiinud, yJapHUHT
JaBoJall TaKTUKACMHU WHIMBHUIyANIAIITUPUILIA Ba TapreT mpernapariap
Oenrmiaimiga KyJa Karta axaMusTra ara OyaIuim MyMKUH

XVYJIOCA

1.3amonaBuit MOP(OJOTUK, UMMYHOTUCTOKUMEBHI Ba MOJICKYJISIP—TCHETHK
TQIKUKOT YCYJUIAPWHW OCTEOCAPKOMAHWHT VCHUIIM, PHUBOXJIAHWINA Ba aBXK
OJUIIMHU  ypraHulaa  KYJUITAHWIWIIA  YHUHT  PEIUAUBIAPUHUHT  dpTa
PUBOXJIAHMINK, Y30K MeETacTa3liaph, ocTeocapkoMma audQepeHrpianyBu
JTapakacw, YHHHT MYXUM J1aBO MaToMOpGO3WHHU, YCMa XaKMUHU, OHKOMapKepiap
AKCIPECCUSICU MUKJOpPJIApU oOpacujard 4yamoOapdac OOFIMKIUK OOpIUTHHU
umkonunu oepau (R 0,886 — 0,380).

2. TangKuKOT TaxXJIWiIM IIYHW KYpPCAaTIUKH, aMajira ONIUPUIITaH JIaBOJAITHUHT
camapacu OYynmaraHjga Xxpomacomaiap abeppamnusuiapy  (HOH  KYpCaTKU4H
JTUCKpUMUHAIUA Japaxacuaan (>5%) rokopu 0Yin0, Oy COFIOM IIaxclIapHUKHIAH
4,8 mapra rokopu (8,2+0,9% Ba 1,7+0,3%) Ba AXIIM KIMHUK camapaid Oyira
mraxciuap/as 2,7 MapTa 0kopH skanuruan kypeatau (p < 0,05).

3.0cteocapkomanu  OemMopiap ycMa Xyxkalpalapuia TONWITaH Ba
Xy>KalipaBuil 1aBpHU OOIIKAapyBHAAa MIITHPOK 3Taaurad amnonto3 (pS3 u bcel2) Ba
npoiudepanus (Ki-67) mapkepiapu SKCIPECCHSICHHUHT TaBCHU(DH KaCaJUTUKHU
KJIMHUAK KEYUIITMHA 0axoJiamiaa oaropatiamn Me30HH SKaHIUTH UCOOTIaHIH.

4. bemopnap ¢enotunu mtp 53<10%, bcl2>10%, Ki67<20%, XA<5%
ouomapkepiap TymiaamuHu Tamkuil Kwica, IIKT ra Tynuk KiIuHUK 3>KaBoO
Oepanuran xonatuaa 1e6 0ax0JaHUIIN aHUKJIAH]IH.

5.bemopnapHuHT MKKK BapuaHTiaard ¢eHoruruiap mtp 53<10%, bcl 2>10%,
Ki 67<20%, XA<5% Ba mtp 53<10%, bcl 2>10%, Ki 67°< 20%, XA<5%
Tymiamura sranurd, yiaapaudr I[IKT ra kucman knuHMK %aBoO Oepaauran
xoJylatuia OVIUIUIMTYA UCOOTIaHIH.

6. mtp 53>10%, bcl 2> 10%, Ki 67> 20%, XA> 5% denorun Tymiamu
Oynran OeMopiapaa ycMa KapaCHUHUHT aBKJIAHUIITMHU KYCATHIIN aHUKJTaH]IH.

7. T-mumdonuTiap aucOaaHcu aHUKJIAHIN, UMMYyHoperyssnus unaekcu 0,4
nad 1,1 raua (mebépaa 1,5 nan 2,0 raya) nacaiinu, Oy sca O€yXI10B UMMYH KaBoO
KYpCaTKU4U IKAHJIUTH KYpCATUILIU.

8. OcreocapkoMaiiu 6eMopiapaa suuueaanuira xoc, skau MI-1f u ®HO-a,
HUTOKUHJIAPUHUHT KOH 3apaoouaaru Mukaopu (8.7 nr/mi Ba 6.3 nr/mi) menépra
HucOaran (4.3 nr/mi Ba 2.6 nr/mi, p< 0,05) ukku 0apobap OpTUIIK aHUKJIAHIH.

9. SnmmfnaHumra Kapimyd HTATOKWHIAD MUKJIOPUHUHT CIOHTAH OPTHIIH
anuknanau, NJI-10 muknopy Hazopar Kypcatkuwiapura Hucbatan 1,3 maporaba
(9,35 nr/mn Ba 7,2 nir/m), UJI-6 muknopu 3ca 23 maporada (79,4 nr/mn Ba 3,4
nr/mi) optuiu Ky3atuian (p< 0,05).

10.0cteocapkomanu OGemopiap/ia TOMHP IHAOTEIHSICH YCUIl (PaKTOPHHUHT
(VEGF) kon 3apmo0Ouaara MEKIOpY Ha3opart rypyxJjapra Hucoaran 14,3 mapoTaba
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(520,2 nr/mn Ba 36,3 nir/mur; p<0,05) opTuimM aHHWKIAHIU, Oy dca allHUKca ycMma
aB)KJIAaHMIITM Ba METAacTa3ajallyBu XaB(pu FOKOPH OyiaraH OeMopiapaa Ky3aTHIIH.
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HAYYHBIN COBET 16.07.2013.Tib.20.01 npn AO «PECITYBJIMKAHCKHWI
CHELUAJIN3UPOBAHHBIN IEHTP XUPYPI'UU UMEHU AKAJIEMUKA
B.BAXMNJIOBA» n TAIIKEHTCKOHN MEJUIIMHCKOM AKAJIEMHWMH 1o
IMPUCYXKJIEHWUIO YYEHOH CTEIEHU JOKTOPA HAYK

PECHYBJIMKAHCKHWI OHKOJIOTMYECKWIA HAYYHBIA IIEHTP

MOJIATOBA J)KAMMJIA INIATAMPATOBHA

MOJIEKYJIAPHO-BUOJOI'MYECKUE U TEHETUYECKHUE
MAPKEPBI, UX 3SHAYEHUE B JUAI'HOCTUKE U JIEHEHUN
BOJIBHBIX C OCTEOI'EHHOU CAPKOMOUA

14.00.14 — Oukonorus,
(MeIUIIMHCKUE HAYKH)

ABTOPE®EPAT JOKTOPCKOIi IUCCEPTALINA

r.Tamkent-2016 rox
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Tema TOKTOPCKOW AUCCepTANMM 3aperucTpupoBana B Bpiciiell aTTecTAHOHHOH KOMHCCHH
npu Kadunere MunuctpoB Pecny6nuku Y36exkucran 3a Ne30.09.2014/52014.5.Tib427

Jokropckasi auccepTalusl BBIIOJHEHa B PecnmyONMKaHCKOM OHKOJOTMYECKOM Hay4YHBIM IICHTpPE
MunuctepcTBa 31paBooxpaHenus PecryOnuku Y30ekncTaH.

ABTopedepar auccepTanuu Ha TpeX s3bIKaxX (Y30eKCKWi, PyCCKHH, aHTIMACKAN) pa3MelieH Ha
BeO-cTpanuie Haydnoro coera (Www.med.uz/surgery) u MupopMamoHHO-00pa30BaTeIbHOM MOpTaJe
“ZiyoNet” (www.ziyonet.uz)

Hay4nbie Hagspy3zos Capuméex HaBpy3oBnu
KOHCYJIbTAHT: JIOKTOP MEIUIIMHCKHUX HayK, Ipodeccop
Oduunanbubie AnuneB Mamen /IxxaBagoBu4
ONMOHEHTHI: JIOKTOP MEIUIMIIMHCKHUX HAyK, mpodeccop,

akagemuk PAH

Apunora Tamapa YKkramoBHa
JOKTOp MEIULUMHCKUX HayK, mpodeccop

XomkaeB A0ayBaxua BaimneBuu
JIOKTOP MEIUIIMHCKHUX HayK, Ipodeccop
Benymas Pecny6nukanckuii Hayuno-npakruueckuit Lientp
OpraHu3anus: OHKOJIOTHH ¥ MEAUIIUHCKOMN PauO0IOrUU UM.
H.H.Anekcanaposa, Munck, Pecrybnuka benapyco;

3ammra coctoutcs «1» ampenst 2016 r. B 14.00 yacoB Ha 3acemanum HaywHoro cosera
16.07.2013.Tib.20.01 npu AO «PecnyOiukaHCKUil CHEHUATU3UPOBAHHBIA I[IEHTP XUPYPrHM HMEHH
akanemuka B.BaxunoBa» m TamkeHTcko#l MenunmHckoi akagemun (Axapec: 100115, r. Tamkenrt, yi.
Manas xosbieBast, 10. Ten.: +99871-277-69-10, ¢axc:+998971-277-26-42; e-mail: cs.75@mail.ru.)

C IIOKTOPCKO# AuCccepTalueil MOXKHO 03HAKOMHThCS B MH(popManmoHHo-pecypcHOM 1ieHTpe AO
«PecryOmKkaHCKU  CrICIMAIM3UPOBAHHBI  LEHTP XHPYPrMM HWMEHH akajgeMuka B.BaxumoBa»
(3apeructpupoBana 3a Ne 06) (Aapec: 100115, r. Tamkent, yn. Manas komnsueBas, 10. Ten.: +99871-
277-69-10, daxc:+998971-277-26-42)

ABtopedepar auccepranuu pazocian «23» ¢pespans 2016 roza.

(mportokoi pacceuiku Ne06 ot 23 despaist 2016 roxa).

®.I'.Ha3bipoB

[Ipencenarens HAydHOTO COBETA MO MPHUCYKACHUIO
YUEHOH CTENEeHHU JOKTOpa HayK, I1.M.H., Ipodeccop

A.X.babdamxxkaHoB

Vuensri CCKPETAapb HAYYHOI'O0 COBCTA IO NPUCYIKICHUTIO
yquOfI CTCIICHU NOKTOpPA HAYK, O.M.H.

A.B. [leBsiTOB

[Ipencenarens HaydHOrO ceMUHapa IMpY HAYYHOM COBETE
0 TIPUCYXKJICHUIO YUEHOH CTETIeHH JIOKTOpa HayK, J.M.H., ipodeccop
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BBEJEHUE (AHHOTAIMsI JOKTOPCKOM TUCCEPTAIINH)

AKTYaJIbHOCTh M BOCTPeOOBAHHOCTH TeMbl Auccepranuu. Hecmotps Ha
3HAUYUTENBHBIN MPOrPECC B COBPEMEHHOM IUArHOCTUKE W TEpalud OIyXOJEH,
OpOrHo3 s OONBHBIX C OCTEOCapKOMaMHM, Hauboliee 3JI0Ka4eCTBEHHOMN
OIyXOJIbI0, OCTaeTcsd HeyTeUTeNbHbIM. CIOXKUBIIAACS CUTyalHsl JUKTYET
HEOOXOJMMOCTh MOWCKA M CO3/aHHs HOBBIX NMPUHLMIUATBHO WHBIX TEXHOJIOTUN
paHHEHd JMArHOCTUKHA, MOHUTOPMHIAa W JIEYEHHMs MalueHToB. braropaps
COBPEMEHHBIM JTOCTIKEHUSIM MOJICKYJSIPHOM OHUONOruu, OMOTEXHOJOTHH H
TE€HETUKH, B HACTOSIIEE BPEMS MOSBUIUCH OMOJOTHYECKH 3HAYMMbIE MMOKA3aTEINH,
KOTOpBIE MOTYT IMOMOYb B JUArHOCTUKE, JEYEHUN U B IIPOTHO3HMPOBAHUU MCXOJIOB
3JIOKQYE€CTBEHHBIX COCTOSIHUM.

N3BecTHO, UTO OCTEOCAPKOMA — YPE3BBIYANHO arpeCCUBHAS 3JI0KAYECTBEHHAs
OITyXOJIb, CKJIOHHAsI K OBICTPOMY POCTY U T€MaTOT€HHOMY MeTacTa3upoBaHuio. B
JUTEpaType MPEICTaBICHO JOCTATOYHOE YUCIIO MCCIIEIOBAHM, HAPABIECHHBIX Ha
U3y4e€HHE OCOOCHHOCTEH MeTadosiu3Ma KOCTHOM TKaHM B HOPME M IpHU
HOBOOOPA30BaHUAX KOCTEH C II€JIbI0 BBISBICHUS HOBBIX MMOTEHIIUATBHBIX
MOJIEKYJIIPHO-OUOJIOTHYECKUX ~ MAapKEepoOB  OMYXOJIEBOro  pocta.  MHorue
UCCJIEIOBATENHN T0JaralT, 4YTO MMEHHO IUcOaiaHC AKCIPECCUU ATUX (HaKTOPOB
MOXET OBITh OJHOM W3 NPHYMH OIYyXOJEBOTro pocTta. OJHAKO, OHM SBIISIOTCS
HEOJHO3HAYHBIMU U CHOpPHbIMU. CUHMTaeTCsi, 4YTO HMMEHHO OHH, OIPEIEISIOT
(GyHIaMEHTaJIbHbIE CBOMCTBA OIMYXOJIEBBIX KJIETOK, TAKME KAK METACTa3UpOBAHUE,
WHBAa3Usl, HEOTpaHWYEHHAas npoaudepanus, aKTUBHOCTb MPOLIECCOB
HEOAHTHMOTeHe3a, CIOCOOHOCTh MPOTHBOCTOSITH — amoONTO3y, a Takke MX
YyBCTBUTEJIBHOCTh K 3K30I'€HHBIM U SHIAOTCHHBIM PETYIISITOPAM.

BmecTe ¢ TeM MOKa3aHO, YTO BaXHYK pOJb B 3TUX IPOLIECCAX HUIPAOT
LIUTOKUHBI, KOTOPbIE MOTYT BBICTYIATh B POJM AKTUBATOPOB HEOAHTHOTEHE3a U
npoiudepalnuu OMyXOJHd, KOTOpble KOPpEIMpPYyeT C METacTa3upoOBaHUEM U
HEOJIaronpusiTHBIM TPOTHO30M 3a0osieBanus. C 1enblo OoJiee yriayOJeHHOTO
NOHUMAaHUs OCHOB  OIPEACNIEHHbIX JTAaloOB Pa3BUTHS HOBOOOpPA30BaHUM,
UCCJIEIOBAHUE POJIM MOJIEKYJIIPHBIX MApKEpOB SIBIAECTCS BaXXHBIM (DAKTOPOM B
IJIaHe JUArHOCTUKHU MPHU UCCIEAOBAHMM aKTUBHOCTU 3JI0KAYECTBEHHOT'O POCTa, B
YaCTHOCTH IPU CapKOMe KOCTell. B cBsI3u ¢ 3THM, N3ydeHHE MEXaHU3MOB Pa3BUTHUS
OIyXOJIE OCTaeTCsl aKTyaJbHOW 3aJaueldl MEIUUUHbI U TpeOyeT NpUMEHEHUs
COBPEMEHHBIX METOJIOB MCCJIEIOBaHHUA W JIGUEHHUS [UIsl pEUIeHUs Kak
TEOPETUUYECKUX, TaK M MPAKTUYECKUX BOIMPOCOB OHKOJOTWMH, KOHEUYHOM LEJBIO
KOTOpOW  SBJISICTCS paHHSSA JIUarHOCTHKAa U pa3paboTka dPheKTUBHBIX
MIATOTCHETUYECKUX  METOAOB JieueHHs. Kpome Toro, BaxHOW 3amadent
NPEACTABIACTCS  YJIYYIICHUE PE3YyJIbTATOB JICUEHUS IMYTEM MPEOJOJICHUS
PE3UCTEHTHOCTH OIMyXOJIEBbIX KJIETOK Ha (DOHE MOIMXUMHUOTEPAITHH.

Hacrosias Hay4HO-HCceoBaTeabcKas paboTa COOTBETCTBYET BBITIOJHEHHUIO
B paMKax HCHOJHEHHs 3aaad, nocraBieHHbIX B IlocranoBnenue Ilpe3uneHra
PecnyOnmuku  V30ekuctan «O wMepax 1o JajdbHEHIIeMy  yriyOJICHUIO
pedopMupoBaHus cucTeMbl 3apaBooxpaneHus» oT 28 HossOps 2011 roxa I1I1-1652;
[TocranoBnenne Kabunera MunuctpoB Pecnybmuku Y30ekucrtan «O Mepax 1o
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JallbHENIIEMY YKPETUIEHUIO MAaTepPHUATbHO-TEXHUYECKOMN 0a3eI 151
COBEPULIEHCTBOBAHUIO OPraHU3alUK JEATEIbHOCTH MEIWLHUHCKUX YUYPEKICHUN
Ne91 ot 29 mapra 2012 rona (paznen V, nyHkr 15).

Takum o0Opa3oM, Bce BBIIIECKA3aHHOE MPEAOINPEACIIUIO aKTyalbHOCTh U
BOCTPEOOBAHHOCTH JAHHOTO MCCIIEIOBAHUS.

CooTBercTBHE HCCICA0BAHUSA NPHUOPUTETHHIM HANPABJICHUAM Pa3BUTHS
HAYKH W TeXHOoJIoruii pecmyOjmuku. PaboTa BBINIOJIHEHA B COOTBETCTBUU C
MPUOPUTETHBIMHU HAIPABICHUSAMHU PA3BUTHS HAYKH M TEXHOJOTUU PECITyOJIMKH
[HTII-11  «Pa3paboTka  BBICOKOI(DPEKTUBHBIX HAYKOEMKUX  TEXHOJOTHUH,
COBPEMEHHBIX METOJIOB M CPEACTB B MEIMIIMHE, COBEPIICHCTBOBAHWE CUCTEMBI
OXpaHbI 3/IOPOBBS HACEIICHUS U 00€CTICYEHUE IKOJIOTHUECKON OE30MTacCHOCTH.

O030p 3apy0ekHBIX HAYYHBIX HCCJIEIOBAHMH IO TeMe IMCCEPTAIUM.
HayuHo-nccnenoBarenbckue paboTHI, HaINpaBJICHHbBIC Ha W3y4CHUE
OMOJIOTUYECKOTO MOBEICHUS OCTEOCAPKOMBI, pa3paboTKu 3(HEKTUBHBIX METOIOB
JAATHOCTUKU W JICYEHUS, C YYETOM COBPEMEHHBIX IIPEICTABICHUM O
MOJIEKYJIIPHO-OUOJIOTHYECKUX U TEHETHYECKHUX MapKepax, IMpOBOIATCS B
KPYITHBIX MEXKIYHAPOJIHBIX MEIUIIMHCKMX IIGHTpax, Takux kak The national
cancer Institute in Milan (Italy); Munster multidisciplinary cancer center,
Germany; West German cancer center; Cancer center Anderson (USA); German
Cancer Research Center (Heidelberg, Germany); Center for Musculoskeletal
Surgery, Charité-University Medicine (Berlin, Germany); Department of Paediatric
Laboratory Medicine, Hospital for Sick Children, (Toronto, ON, Canada);
Department of Pathology and Molecular Medicine, Queen's University (Kingston,
ON, Canada); University of Alabama at Birmingham and the Birmingham
Veterans Affairs Medical Center (Birmingham, Alabama); PecnyOnukaHckwuii
HIIL] Onkonoruu u MeauiHcKor paauonorun uM. H.H.Anekcannposa (MuHCK,
benapycs); POHL] um.H.H.Baoxuna, PAMH (Mocksa, Poccust); HUUW onkonoruu
uM. H.H.Ilerpona (CII6, Poccust); KueBckuii HallMOHATBHBIN YHUBEPCUTET UMEHU
Tapaca IlleBuenko (Ykpauna).

3HauMMble HAy4YHBIE PE3YJbTAaThl MO TOBBINICHUIO 3P PEeKTUBHOCTH
JAArTHOCTUKU M KA4yeCTBY JICUEHUSI OCTEOTC€HHOM CAPKOMBI, & TAK)KE BHEIPECHUIO
HOBBIX OoJiee 3((PEKTUBHBIX METOJOB JICUCHUS M TPOTHO3HPOBAHUS OOJIE3HU
MIOJIy4E€Hbl B 3TUX OHKOJIOTMYECKUX OpraHu3auusx. Tak Hanpumep B bupmenreme,
mraT Anabama (CHIA) B YHuBepcuTeTe MaTtojoTWH, PagdOIOTUU, KIECTOUHOU
ouonorun yuenole B.D.Ragland, G.Siegal u papyrue wusyyaroT poib
[ATOTCHETUYECKUX W MOJICKYJISIPHO-OMOJOTUYECKUX MapKEePOB TIPU KOCTHBIX
capkoMax. IIpodeccop u3 Yuusepcurera B Ilropuxe (IlBeitapus) Dr. Bruno
Fuchs pa3pabarbiBacT HOBYIO CTpaTerHIO B JICUCHHH METAcTa3 OCTEOCApPKOM H
pOJIb TEHETHYECKUX MapKEpPOB B MporHo3e TeueHus 3abosneBanus. B POHII um.
H.H.bnoxuna PAMH (MockBa) HakomieH OJWH W3 KPYyHHEUIIUX B MHUpPE
KIIMHAYECKU MaTepuai O0JIbHBIX OCTEOCAPKOMOM 3a TOCIEIHUE ABAANATH JIET; B
HUN onkonormu mm. H.H.Ilerpora (CII6) B oTnene «buonoruu ormyxojaeBoro
poctay mipoBoasATcs wucchenoBanus no JIHK-gmarHocThke HaCIeACTBEHHBIX
ONYXOJIEBBIX CHHAPOMOB, a TaKXe U3y4aeTcsi ydacTHE€ OHKOMApKEpPOB U
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nosmMophu3M TEHOB B  HACJIEICTBEHHBIX U  CIOpaandeckux  ¢dopmax
OHKOMATOJIOTUH, B TOM YKCJIE U MPU OCTEOCAPKOME.

['eHeTnueckue WHCCIEOBAaHUS C HCIOJb30BAHMEM HOBEHIIMX METOJIOB
MOJIEKYJIIPHOM T'E€HETUKH, KOTOpbIE BEAYTCS B  HAYYHO-UCCIEI0BATEIBCKHUX
[lenTpax Mupa He0OXO0AUMO BHEAPSTH U B Hamlel PecryOnuke. [lepciekTHBHOCTh
ATUX WCCIENOBAaHUN JOKa3aHa MHOTMMH BeQylIlMMHU YydeHbiMH. Heobxomumo
OCYUIIECTBJISTh BBISIBIICHUE T'€HETUYECKON HACJIEICTBEHHOW TMAaTOJIOTHH, YTO
MO3BOJISIET MPETOTBPATUTH POXKIACHUE OONBHBIX JaeTeid. MeTOombl MOJEKYISIPHOU
MEIUITMHBI W KJIETOYHBIX TEXHOJOTUHA ITO3BOJISAT MPOBOJIUTH ITUATHOCTUKY U
MOHUTOPHUHT  OHKOJIOTHYECKUX  3a0oyieBaHU.  MOJIEKYISIpHO-TEHETUYECKUE
WCCJICIOBAHMS JAIOT BO3MOXXHOCTh M3YYEHHUS OCOOCHHOCTEH OMyXOJieid, B TOM
YUCI€ W CapKOM KOCTeH, JIs CO37aHUSI HOBOW CTpaTerw JICUCHUS,
HEIOCPEICTBEHHO BIIMSIOIICH Ha ONPEACIICHHBIE MOJICKYJIBI M TPOIECCHI, TO €CTh
Pa3BUTHS «TAPTETHOW» TEPAITUH.

CreneHb  HM3YyYeHHOCTHM  Mpo0JieMbl.  OTHOJOTHS,  TIE€HETHYECKHUE,
naToreHeTuYeckue (HakTopbl U MOJIEKYJISIPHBIE MEXAHU3MbI OCTEOCAPKOMBI JI0 CHX
Iop OCTarTCs He 10 KoHIa u3ydeHHbIMU (MmsautoB, XancoH, 2004; Friedrich et
al., 2008). 3nokauecTBeHHas! TpaHCPopMalnsl KIECTOK U OMyXOJIeBasi MPOrpeccus,
KJIMHAYECKU TPOSIBIISIONIASACS WHBAa3WEH B OKpYXKAIOIIMEe TKAHM, a TaKkKe
PErMOHAPHBIM M OTJAJICHHBIM METACTa3UPOBAHHMEM, CBSI3aHbI C HapYIICHUSMU
HOpMasibHOTO (yHKIIMOHMpoBaHus reHoMa (Egger et al.,, 2004; Sprague et al.,
2007; Komaun, 2007; 3apumze, 2008; broxwun, 2009). MonekyIspHbIA MaToreHes
OCT€OCAPKOMBI ~ BKJIIIOYAET MHOXXECTBO T'€HETHYCCKUX M  OSIHUTCHETHYECKHUX
COOBITHH, BEIyIINX K aKTUBAIIMA OHKOTCHOB M WHAKTHBAIIUU T€HOB OITyXOJICBOMU
CYIIPECCHH, JISXKAIUX B OCHOBE OIMyXOJeBoW TpaHchopMmaruu (JIsxoBud u nap.,
2004; Payne, Kemp, 2005; Croce, 2008; 3aneraes, 2008; Jluxtenmreiin, 2009).

N3BectHO, uTO TeH TP53 sBisieTcss OHUM U3 KITIOYEBBIX TE€HOB-CYNPECCOPOB
omyxosieBoro pocra (Phillips, 1999; Uymakos u ap., 2007; Vousden, Lane, 2007,
Komuauu, 2008). Pazauuns B «)yHKIMOHATBHOM 3HAYUMOCTH» MYTaIlUi, IO-
BUJIMMOMY, HE TO3BOJISIOT MOJTYYUTh OJIHO3HAYHBIX PE3YJIHTATOB 00 MX CBS3U C
nposiBICHUAMU omnyxoJieBoi mporpeccun (Feki, Irminger-Finger, 2004; Petitjean et
al., 2007; Brosh, Rotter, 2009). B nuteparype Takke €CTh HEMHOT'OYHCIICHHBIC
yKa3aHusl, YTO METWJIMpoBaHue reHa P53 npu ocTeocapkoMe MOKET BBICTYIATh B
KaueCcTBe  aJbTCPHATUBHOTO  MEXaHW3Ma WHAKTUBamMu Oenmka p53 wu
acCOIIMMPOBAHO C WHBA3WBHOCTBHIO omyxosieBoro mporecca (Kang et al.,, 2001).
HeonHO3HAYHOCTh TIOJIYYCHHBIX OJTHMHM aBTOpaMH JaHHBIX YyKa3bIBaeT Ha
BaKHOCTB TIPOJIOJKEHUS UCCIICTOBAHMM.

B VY30ekucrane, ObuM TIPOBEACHBI CIMHWYHBIE pa0OTHl MO HW3YYCHHUIO
KIIMHAYECKUX  OCOOCHHOCTEH  ocreocapkombl.  M3ydena  addexkTuBHOCTH
MPUMEHEHUsT KOMOWHUPOBAHHOW U MOIU(PHUIIMPOBAHHOW KOMOMHUPOBAHHOU
Tepanuu y OOJBHBIX OCTEOTE€HHOM CapKOMOM JJIMHHBIX TpPyOUaThIX KOCTEH
(Ypyubaes C.JI., Tadyp-AxymoB M.A., 2009; 2010; M.T.Auwnos,
A.A.Qaiizymiae, @.b.I'asmeB, A.P.Axpamon, T.K.Omxkabunos, 2015;
M.C.CamomoB, M.A. I'adpyp-AxyHos, 2015). Panee npoBeneHnbie B Y30eKkucTaHe
WCCJICIOBAHMSI OTPAHUYUBAIMCH W3YYCHUEM BIHSHUS PA3IMYHBIX BapUAHTOB
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JedeHuss Ha mporHo3 3aboneBanus ([adyp-AxyHoB M.A., VpyubGaer XK./,
Hypugmuaos K.P. u ap. 2000; I'apyp-AxyHoB M.A., Ypyu6aes C.JI., Kopens
JLII. u  pgp. 2010). Taxxke wu3yyanach MPOAOKHTEIBHOCTH JKH3HH H
Oe3MeracTaTudyeckas BbDKMBAEMOCTh IPU OPraHOCOXPAHSIONIMX U Kajedallux
onepanusax (I'apyp-AxynoB M.A., A6mukapumor X.I'., Ypynbaes C.J., 2008;
XamaamoB A.A, CaBkun A.B, 2015). YuutbiBasi Bce BbIIIECKa3aHHOE, M3YUYCHHE
POJIA MOJIEKYJISIPHBIX M KJIIETOYHBIX MAPKEPOB B TEUEHUU OCTEOCAPKOMBI SIBIIIETCS
byHIaMEHTAIBHBIM ~ HAMPABIICHUEM, KOTOPOE MOXKET TIOMOYh B paHHEH
TUArHOCTHKE, JICYCHUH ¥ MIPOTHO3UPOBAHUU 3a00JICBaHU.

CBsi3b JAUCCEPTALMOHHOTO MCCJAEIOBAHUSI C IUIAHAMM  HAaY4YHO-
HCCJIEI0BATEILCKUX Pa00T HAYYHO-UCCJIEI0BATEIbCKUX YUYpeKIAeHui, rae
BbINOHsieTcsl padora. J[ucceprarmonHas paboTa BHITIOJHEHA B COOTBETCTBHH C
IUTAHOM HAayYHO-HCCIIEIOBATENBCKUX padoT PecnyOMMKaHCKOTO OHKOJIOTHYECKOTO
Hay4yHOro IeHtpa mo temaMm: A-9-050 «lluTorenernyeckue U MOJEKYISIPHO —
OMOJIOTUYECKUE KCCIICIOBAHUs Il pa3pabOTKM MATOTEHETUYECKOTO JICUCHUS
OONBHBIX OCTeoreHHoM capkombl» (2006-2008 rr.); ITD - 1109-11.3-10849
«Pa3paboTka HOBBIX TEXHOJOTMH B M3yUYCHUU (POPMHUPOBAHUS MHOKECTBEHHOM
JIEKapCTBEHHON YCTOWYMBOCTH TIPH 3JI0KAYECTBEHHBIX OMYXOJISIX Pa3TUYHOU
Jokanu3anuu U nyte ee mpeoponeHus» (2009-2011 rr.); D-4.3.7. «3yudenue
MOJIEKYJIIPHBIX (PaKTOPOB UMMYHHTETA Y OHKOJIOTHYECKUX 00sbHBIX» (2009-2014
IT.).

Hean ucciienoBanusi: BEIIBUTh H3MEHEHUS MOJIEKYIISIPHO-OMOIOTHYECKUX H
TCHETHYECKUX MApKEPOB, XapaKTEPU3YIONIUX MEXaHU3M OITyXOJIEBOW MPOTPEeCcCHr
IIpHU OCTEOCapKOME, a TaKkke 000CHOBATh MX POJIb B TMATHOCTHKE W JICUCHUH ITOU
MaTOJIOTHUH.

B cooTBeTcTBHM € MOCTaBIIEHHOW IIENBIO OMPEICICHBI CIEAYIOIINE 3adaqu
UCCJIeI0BAHUSA:

U3YYUTHh MOJICKYJIIPHO-OUOIOTHYECKHE MapKephl Tpoiudepaluu, arnonTo3a u
aHTHOTEHE3a B OMTyXOJIM U CHIBOPOTKE KPOBU OOJIBHBIX OCTEOCAPKOMON;

OMPENEIUTh  POJb  IUTOTCHETHUYECKUX  HM3MEHEHUH B  JuM@onuTax
nepudepruiecKorl KpoBU OOJBHBIX B TUATHOCTHUKE U JICHEHUH OCTEOCAPKOMBI;

U3YYUTh OCOOEHHOCTh KIIMHUYECKOTO TEUEHUSI OCTEOCAPKOMBI B 3aBUCUMOCTHU
OT MOJICKYJISPHO-OMOJIOTHYECKUX (PaKTOPOB OIMYXOJIH;

OLICHUTbh COCTOSIHUE€ MMMYHHOH CHUCTEMbI (KJIETOYHBIM M TYMOpPAJbHBIN) Y
OOJBHBIX C OCTEOCAPKOMOM B 3aBUCUMOCTH OT KIIMHUYECKUX OCOOCHHOCTEH;

BBISIBUTH (DYHKITMOHHPOBAHUS ITUTOKWHOB (TIPO- M MPOTHBOBOCTIAIIMTEIILHBIX )
UMMYHHOM cCHCTEeMBbl y OOJIbHBIX C OCTEOCAPKOMOW B 3aBUCUMOCTH OT
KIMHUYECKNX OCOOCHHOCTEH;

IIPOBECTH aHAIN3 KIMHUKO-MOP(OIOTHUSCKUX U MOJIEKYISIPHO-TCHETHICCKUX
($haKTOpPOB MPOTHO3a MPU OCTEOCAPKOME KOCTEH;

000CHOBAaTh MPOTHOCTUYECKYIO POJIb MOJIEKYJISIPHO-TEHETUYECKUX MapKEepOB
B JICYCHHUH OOJIBHBIX OCTEOCAPKOMOM.

O0bexT uccaenoBanmnsi: 221 nmanyMeHTOB ¢ OCTEOCApKOMON U 48 370pOBBIX
JIUII, COTTIOCTAaBUMOT'O BO3pacTa 1 MoJia.
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IIpenmer wuccjieqoBaHMsA: BEHO3HAs KPOBb U CHIBOPOTKA OOJIBHBIX ISt
IPOBEICHMUS MOJIEKYJISIPHO-TEHETUUECKHUX, LUTOT€HETUYECKUX U
UMMYHOJIOTHYECKUX  HUCCIIEOBaHWM,  TIUCTOJOTMYECKMH  Marepuanl A
OIpeeNeHUs] HUMMYHOTHCTOXUMUYECKUX OHKOMApPKEPOB.

MeToabl HCccJIeJ0BaHUI. Hcnonap3oBanuch KJIMHUYECKHUE,
PEHTI€HOJIOTUYECKHUE, MOpGOIOTHYECKHE, MMMYHOTUCTOXUMHYECKHUE,
MMMYHOJIOTHYECKHE, MOJICKYJISIPHO-T€HETUYECKHUE, [IUTOr€HETUUECKUE 5

CTaTUCTUYECKUE METObI UCCIICIOBAHNUS.
HayuyHasi HOBU3HA UCCJIeIOBAHMS:

BIIEPBBIC MOKa3aH psii (HaKTOPOB, XapaKTEPHU3YIOIIKUX CBOWCTBA OpraHU3Ma
U ONyXOJIM, U OKa3bIBAIOIIMX BIMSHUE HA TeueHue octeocapkombl (OC), k uuciy
TaKUX MPU3HAKOB OTHOCHUTCS YPOBEHb XPOMOCOMHOW HECTaOMIBHOCTH BBHIIIIE
TUCKPUMHUHAIIMOHHOTO (5%), KOTOPBIi SIBITSICTCS MIPOTHOCTHYECKHU
HEOJIAronpusTHHIM (HaKTOPOM;

OBLJIO BBISIBJICHO, YTO BBICOKAsi XPOMOCOMHAsi HECTaOMJIBHOCTH CBSI3aHA: C
IIPOrPECCUPOBAHUEM OIYXOJIEBOTO MpOIlecca; HU3KOM CTENEeHbl0 nmaToMopdosa u
mudPepeHIUpPOBKH  OMYXOJIM;  YBEJIMYEHHEM  pa3Mepa ONyXoJdu H ¢
XOHJIPOOJACTUYECKUM THCTOJOTHUYECKUM BapUAHTOM; a TaKKe€ C OTHOCHTEIbHOMN
MPOJIOJKUTEILHOCTBIO KU3HU OOJIbHBIX, KoTOpas B 1,6 pa3 Obljia MEHbIIE, YeM Y
OOJBHBIX C HU3KUM YPOBHEM XPOMOCOMHOM HECTaOUILHOCTH;

BIIEpBbIC ObLIa TMOKa3aHa MOJEKYIIPHO-TEHETUYECKAs XapaKTepUCTHKA
OIMYXOJIM, Pa3BUBAIOILICHCS B paMKaxX HACJIEICTBEHHBIX CUHAPOMOB (cuHApoM JIu-
®pymenn), BoIsSBICHA reTepo3urotHas 3amena C.842A>G (T>C), nannas 3ameHa
sBIIsIeTCS QYHKIIMOHATIBLHO 3HAYUMOM MucceHc-myTanuei pP.D281G ;

MMMYHOTHCTOXUMHUYECKUE WCCIACAOBAHUS BBIIBWIN, YTO JOCTH)KCHHE
MOJTHOTO  MOP(OJIOTUYECKOTO perpecca TMpH TMPOBEACHUH HEO0a bIOBAaHTHOMN
xumuoteparuu (HXT) nHaOmomanock y OOJNBHBIX, cpeau KoTopbix y 70,6%
OTCYTCTBOBAJIa SKCIPECCHs MYTaHTHOTO TreHa p53 u skcnpeccus reHa Ki-67, a'y
80,0% BrIsBICHA dKCTpeccus reHa DCl2; y dacTu GObHBIX MOCTIE MCIOIb30BAHHUS
cxembl JIBAPX Taxoke HaOmroaics mojaHbelii Mopdoiaoruueckuii perpecc, y 87,5%
TUX OOJBHBIX MYyTaHTHBIM TeH pS53 orcyrcTBOBad, y 90,0% 3THX OOMBHBIX
skcnepeccust reHa bcl-2 Obuia Bbicoko#, a y 80,0% 3TUX OOJMBHBIX DKCHEPECCHS
reda Ki-67 ObL1a ciaboii;

BIIEPBBIC  OMpEACNieH  OJKCIPECCHOHHBI  mpoduib  (MOJEKYISIPHO-
TreHEeTUYEeCKUN (PeHOTHUI) OOJBHBIX OCTEOCAPKOMOM, BBICOKAs XPOMOCOMHAas
HecTaOumpbHOCTh  (yBenmueHue  abeppauuid  XpoMOCOM B JTUMQOIHMTAX
nepudeprudeckoil KpoBU OOJIbHBIX BbIIE 5%) M BBICOKMH YPOBEHBb 3KCIPECCUU
OnomapkepoB amomnrto3a u npoiaudepanuun (Mtp53*,  Ki-67%)  saBasiorcs
MIPOTHOCTHYECKH HEOJAroNMpUATHBIMU (haKTOpaMH JUIsl paHHETO METacTa3upPOBaHUS
Y TOSIBJICHUS paHHUX peluauBOB (0T 6 10 9 mecsien);

BBISIBJICHHBIN HETaTUBHbIN MOJIEKYJISIPHO-T€HETUYECKHU I dbenoTun
KOppenupyeT ¢  HHU3KOM creneHpto matomopdosa (1 u 2), OTHOCHTENbHOM
MIPOJIOJDKATEITLHOCTHIO JKU3HU OOJIBHBIX JI0 3 JIET, OH CBSI3aH C HU3KOW CTETICHBIO
muddepennupoBku (Gz), yBeTUUCHHEM pa3Mepa OMyXOJIH, ¢ XOHIPOOIACTUIECKUM
BapHaHTOM OCTEOCAPKOMBI;
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YCTaHOBJICHO UMMYHOJIC(PUIIMTHOE COCTOSIHUE y OOJBHBIX OCTEOCAPKOMOMH,
KOTOPOE BBIPAXKANIOCH B TNIyOOKOM T — KJIETOYHOM UMMYHOJE(ULIUTE U aKTUBALIUU
TYMOPQJIbHOIO 3BE€HA HWMMYHHUTETa, 4YTO I[IO3BOJISIET TMPOBECTH  PAHHIOIO
UMMYHOJIOTHYECKYIO JUArHOCTUKY IPOTPECCUPYIOLLETO TEYCHUS
3JI0Ka4YECTBEHHOTO MPOLIEeCCa;

BIIEPBbIE Y OOJBHBIX OCTEOCAPKOMOM M3Yy4YeH LMTOKMHOBBIA CTaTycC,
KOTOpPBIM TMOKa3ajn JaucOajaHC OCHOBHBIX IIUTOKMHOB HWMMYHHOM CHCTEMBI,
UTPAIOIINX BAXKHYIO POJIb B (OPMHPOBAHWU, PA3BUTHH W TMPOTPECCUPOBAHUHU
JAHHOU OIyXOJIH;

BIIEPBBIE HW3YYCHBI OCOOCHHOCTH PEarnpoBaHUS TMPOBOCHAIMTEIBHBIX H
MIPOTUBOBOCTIAIUTEIHHBIX ITMTOKWHOB MPU UMMYHOTIPOTH(GEPATHUBHOM CHHAPOME -
OCTEOTCHHOM CapKOMe, yCTaHOBIEHO mpeoOmananue NJI-6, 4To MOXKET CIIyKHUTh
KpUTEPUEM JUATHOCTUKH MPOTPECCUPOBAHUS OITYXOJIEBOTO MPOIIECCa;

BIIEPBBHIE M3yUYE€HBl OCOOCHHOCTH MPOTPECCUPOBAHUS OCTEOTEHHON CapKOMBI
B 3aBUCHMOCTH OT Pa3BUTHUS aHTHOTEHE3a, YCTaHOBJIEHO, 4To sKkcnpeccust VEGF-A
B TEPBUYHBIX OCTEOCAPKOMAX KOPPETUPYET C POCTOM JIOKAIBHOW TMJIOTHOCTH
COCYJIOB B TKAaHM OITYXOJIM, C pPa3BUTHEM JIETOYHOTO METaCTa3UpOBaHUS W
HEOJIAronpUsITHHIM MPOTHO30M JJIS MMAIIUEHTOB C YKA3aHHBIM JTUATHO30M;

BIIEPBBIE M3y4YEHO cojiepkaHue sHpocratuHa, OPD-1, -2 y mamueHTOB ¢
OCTEOCApPKOMOM /10 JICUEHHS ISl BBISBICHUS WX BO3MOXKHOM B3aMMOCBSI3H C
KIIMHAYECKAMH XapaKTePUCTUKAMH 3a00JIEBaHMSI M TPOTHO30M, BBISBIICHO, YTO
skciipeccusi DOPD-1 m sHHOCTaTMHA WMEKT CBS3h C NATOM€HETUYECKUMHU
W3MCHCHHUSMU, CBSI3aHHBIMH C POCTOM OITYXOJIA KOCTH.

IIpakTHyeckue pe3ybTaThl HCCJIAETOBAHUS:

YCTaHOBJICH MOJICKYJISIPHO-TEHETHICCKUN (DEHOTHIT OOTBHBIX OCTEOCAPKOMOH,
XPOMOCOMHAsl HECTAaOMIILHOCTh, BBICOKHE YPOBHH DJKCIIPECCHU OHMOMapKEepOB
amonto3a u nponudepannn (Mtp53*, Bcl-2, Ki-67%), koropsie SBISIOTCS
MPOTHOCTHYECKH HEOJIaronmpUsITHHIMUA (PAKTOpaMH PaHHETO0 METACTa3uPOBAHUS U
MOSIBJICHUS] PAHHUX PEIUINBOB;

IPU OCTEOCAPKOME CYIIECTBEHHOE 3HAYCHHE B MPOTHO3E WUIPAIOT HE TOJHKO
KIIMHAYeCKre W Mopdosoruyeckue (PakTopbl, a TaKk K€ WMMYHOJIOTHUYECKUE U
MOJICKYJIIPHO-TEHETUYECKUE MapKephl, TaKWe KaK BBICOKAas JKCIPECCHUs
MYTaHTHOTO T'eHa - cympeccopa mtp53 u Ki-67, Huskas - BCl-2, xpoMocomHast
HecTaOWIBHOCTh (a0eppanuu), Bbicokas skcnpeccusi VEGF-A, IHUTOKMHOB U
®HO-0;

CpaBHUTE/IbHAS OIICHKA ITMTOKWHOBOTO CIIEKTpAa B HOPME W TIPU ITaTOJOTHH
oTpaxaeT (DYHKIIMOHAJIBLHOE COCTOSHHE HUMMYHHOW CHCTEMBI, KOTOPOE CITYXKHT
OCHOBOW IS KJIMHWYECKOW WHTEPIPETAlMK HMMYHOIIATOTeHE3a, IOCTPOCHHS
UMMYHOJIOTHYECKOTO IMarH03a U IMPOTHO03a, a TAKXKEe HE00X0IMMa IS TIPOBEICHUS
UMMYHOTEpaIuy, UMMYHOTIPO(UIAKTUKN ¥ KMMYHOPEaOMIINTaIINN;

MPAKTUKYIOIMUM BpadaM 3HAHUE MOJICKYJISIPHO-TEHETHYECKOTO CTaTryca H
IIUTOKWUHOBOTO CIEKTpa OOJIBHBIX TIPHU OCTEOCAPKOME TO3BOJUT YCTAaHOBUTH
MAaTOTEHETUYECKHE OCOOEHHOCTH TEUYeHHS 3a00JIeBaHUS, €T0 TSHKECTh M MPOTHO3,
mudepeHnupoBaTh MEpUOABl OOOCTPEHUS W PEMHUCCHHU, JACT BO3MOXKHOCTH
OIIEHUTH d(PPEKTUBHOCTH MPOBOAUMON METUKAMEHTO3HOU TEpPaIuHu.
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JIoCTOBEPHOCTHh MOJYYEHHBIX Pe3yJbTATOB IOJTBEPKIEHA JOCTATOUHBIM
KOJIMYECTBOM OOJIbHBIX, B3aMMOJIONIOJIHAIOIINX KJIIMHUYECKHUX,
UMMYHOJIOTHYECKUX, PEHTIEHOJIOTUYECKHX, MOP(HOJIOrHYeCKuX, HUMMYHOTHUCTO-
XUMUYECKUX, MOJEKYJISIPHO-TEHETUUECKUX, ITUTOTEHETUYECKUX HCCIEAOBAHUN U
OCHOBBIBAE€TCS HAa COBPEMEHHBIX HAyYHO-TPAKTUYECKUX TMPEJCTABICHUAX U
MOJAXO0/JaX K JMArHOCTUKE W JIEYeHUIO OOJBHBIX ocTeocapkomoil. Pemienue
PAacCCMOTPEHHBIX  3aJlad  BBINIOJIHEHO  COBPEMEHHBIMU  anpoOHMPOBaHHBIMH,
KOPPEKTHBIMH METOJaMHU MEIUITUHCKON CTAaTUCTHKHU.

Hayuynass u npakTudyeckasi 3HAYMMOCTH Pe3yJbTaTOB HCCAeI0BAHUSA.
[lonyueHHble pe3yabTaThl BHOCAT CYIIECTBEHHBIM BKJIAQJ COBPEMEHHBIM
JTOCTIKCHHSIM MOJICKYJIIPHON OHMOJIOTHH, UMMYHOJIOTHH, MEAUITMHCKON TeHETHUKH,
OHKOJIOTHUM B H3YyYCHUE KIMHUKO-(QYHKIIMOHAIBHBIX OCOOCHHOCTEH TEeUeHMUS,
JICYEHUS W TPOTHOZUPOBAHUSI OCTEOCAPKOMBI, SIBJISIFOTCSI 0a30H ISl JadbHEUIIEro
U3Y4YEHUs 0COOEHHOCTEH pa3BUTHA 3a00JE€BAHUS C BO3MOKHBIMU OCJIOXKHEHUSIMU,
B IIEJIIX (POPMUPOBAHUS HOBBIX KOHKYPEHTHBIX METOJIOB TUATHOCTUKU U JICUCHUSI.
OTtpaenbHbIE pe3yiabTaThl PabOTHl JaAyT BO3MOXXHOCTh B YCOBEPIICHCTBOBAHUU
COJIep KaHMsl U CTPYKTYpPbl MPOrpaMMbl OOyUEHHUSI CTYJICHTOB, a TaK)KE€ MarucTpoB,
KJIIMHAYECKUX OPJUHATOPOB M KYPCAHTOB IO IUArHOCTUKE M JICYCHUIO OOJBHBIX C
KOCTHBIMH OITYXOJISIMHU.

[IpakTuueckas IEHHOCTh paOOTHI 3aKIIOYAETCA B TOM, YTO pa3paOOTaHHBIM
KIIMHUYECKUM CHUMIOTOMOKOMILJIEKC OOECIEeUMBAaeT JOCTOBEPHYIO JUArHOCTHKY
OCTEOCApPKOMBI Ha CaMbIX PAHHUX CTAAMSIX PA3BUTHS MpoOIEcca M TEM CaMbIM
CIIOCOOCTBYET 3 pekTuBHOCTH JICYEHUS OOJIbHBIX. [IpoBenenue
MMMYHOJIOTHUYECKUX M TEHETUYECKUX HCCIICIOBAHUN TMO3BOJISIET OOHAPYKUTH
MPU3HAKKU PAaHHETO METACTa3UPOBAHUS U MOIYUYUTh 00Jiee MOMHYI0 HH(POpMaIIUIo O
TSOKECTHU W pacnpoCTpaHEHHOCTH 3abojeBaHus. JlaHHbBIE O MOJEKYISIPHO
TeHETHYECKOM (peHOTHUIE OOJIbHBIX OCTEOCAPKOMON MMEET OTPOMHOE 3HAUCHUE
IpU  BBISIBIICHUW TPYIIBl HaWOOJBIIET0 PUCKA PAa3BUTHS OCTEOCAPKOMBI U
OTIPEJICTICHUH Yy HUX TMEPCIEeKTUBHBIX MOJICKYJISIPHO-TEHETUUECKHX MapKepoB,
KOTOpPbIE HMEIOT MPOTHOCTHUYECKYIO0 IIEHHOCTh B KIMHHUKE IPU MOHHUTOPHUHTE
Jie4eHHs OOJIBHBIX OCTEOCAPKOMOIA.

Bueapenne pe3yiabTatoB ucciaenoBanms. Pa3paboraHbl MeTayiMueckue
(QHJIOMPOTE3bI», 3aMelamlnre auadu3apHbli OTAeN OENpeHHOM KOCTH Ha
KoTtopeli mosydeH mnateHT — NeFAP 00851 (17.10.2013r.), mnomyuensr 2
MOJIOKUTEIIHHBIX PEIICHUS Ha BbIJ]ady MATEHTOB Ha MOJIE3HBIE MOJIEIH - YCTPOMCTBO
it HponpoTtesupoBanus auaduza kocreit (FAP No20150153), ycrpoiictBo st
SHAONpOTEe3upoBaHuss KojeHHoro cyctaBa (FAP Ne 20150164), a Tak xe
METOAMYECKHEe Mmocobuss U 3 PEKOMEHJAIMU BKIIOUYEHBI B 00pa30BaTEIbHBIN

MPOLIECC, MUCIIOJB3YIOTCA B MPAKTHUYECKOW  MEIULIMHE (3axmtoueHue
MunuctepeTBa 31paBooxpanenus PecryOnmku Y3oekucran Ne 8 H-3/41 ot
10.02.16r.).

HOJ’Iy‘-IeHHI)Ie PE3YJIbTATBI HCCIICAOBAHUA IIO3BOJIMJIA YJIYYHIUTb Ka4CCTBO
JUArHOCTUKU M JICUCHUC OOJIBHBIX OCTECOTr€HHOM CapKOMOﬁ, OIITUMHU3HUPOBATDH
TAKTUKY JICUCHUS, CHU3UTDb YaCTOTY PCHUANBOB U MCTACTA30B OITYXOJIHU, COKPATUTD
JCTAJIIbHOCTD, YBCIIMYWUTL HPOAOJLDKHUTCIBHOCTL JKU3HU 3a CUHCT YIYYIICHUA
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KayecTBa OKa3bIBAEMOM MEIMLMHCKON moMomu. Pa3paboTka OTeuecTBEHHOTO
SHIOMPOTE3a KOJEHHOTO CYCTaBa MO3BOJUJIO CHU3UTh HUMIIOPT, MOIYYUTh
MPOYKIMIO 110 HU3KOW IIEHE B CPAaBHEHHUH C 3apyOEKHBIMU aHAJIOTaMU; HIUPOKOE
BHEJIDEHUE TIO3BOJIMJIO TOJIYYUTh PAHHIOI  COIMAIBHYIO peaOuIIUTAIUIO
MalMEHTOB U TEM CaMbIM CAIKOHOMHUTH CPEJICTBA 3@ CUET CHUKEHUSI MHBAJIUIHOCTH,
COKPATUTh CPOKH CTAIMOHAPHOIO JICYEHUSI U MOJYyUYUTh SIKOHOMUUECKYIO TPUOBLITH
3a CUET COKpAICHUS KOWKO-THEH.

Anpobanusi pe3yJbTaToB HccJael0BaHuil. Pe3ynapTaTsl paboThl 10JI0KEHbBI
Ha 11 mHayyHo-mpakTHueckumx KoH(pepeHmusx. Ha 8 wMexmyHapoaHBIX
koHpepennusax: 1Y cbe3n onkosnoroB u paauoioros CHI' (baky, 2006); Y cbe3n
onkojioroB u panuonioroB CHI' (Tamxkent, 2008); I uramo-poccuiickas HaydHas
KOH(pEPEHIINS 110 OHKOJIOIMH M 3HA0KpuHHON Xxupypruu (Wramus, 2010); ESMO
36 The 2011 European Multidisciplinary Cancer Congress (Stockholm, 2011);
ICACT 23 International Congress on anti-cancer treatment (Frence, 2012); 22nd
Biennial Congress of the European Association for Cancer Research (Spain, 2012);
Il mexnynapoanas kondepenuuu EESG «Capkombl KoCTel, MATKMX TKaHEH U
omyxonu koxu» (Mocksa, 2014); 34" Congress of the ESSO (England, 2014). Ha
3 Pecnny6mmkanckux koH(pepennusax: I koHrpecce onkoyoros Y3oekucrana (2011,
Tamkent); HaydHo-pakTHyeckas KOH(PEpeHIHs «AKTyalbHbIE TPOOIEMbI
OMyXO0JI OMOpPHO-ABUraTEIbLHOIO ammnapara u rojoBbei-lien» (Hykyc, 2014); 111
KOHrpecce OHKOJIOroB Y30ekuctana (2015, TamkeHT) U Ha 3acelaHUU YYEHHOTO
COBETa M Ha HAy4YHOM ceMHHape B PecrmyOJMKaHCKOM OHKOJOTMYECKOM HAay4YHOM
uentpe (2015r, TaikeHT).

Ony0JuKOBAHHOCTH Pe3yJbTAaTOB McciaeaoBanus. [lo teme nuccepranuun
omyOnMKoBaHO 58 HayuyHbIX paboT, B ToM uuciae - 13 crarel B jKypHamax,
penensupyembix BAK Pecniy6nuku Y30ekucrtan, B Tom yuciie 6 - B 3apyOeKHBIX
HAyYHBIX  JKypHajaxX; TMOJy4eHbl 3  TareHta, 2  CBUJICTEIBCTBA  HA
pPalMOHAIN3aTOPCKOE MPEITIOKEHHUE.

Crpykrypa u 00beM auccepranuu. uccepranus B 197 crpanuiiax, COCTOUT
U3 BBEJCHMS, OCHOBHOWM yacTu (7 TJaB), 3aK/IFOYCHHMSI, BBIBOJIOB, MPAKTHUCCKUX
pEKOMEHJalui, CIIUCKa UCIIOJIb30BAaHHOM IuTepaTyphl, 49 Tabnui 1 38 pUCYHKOB.
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OCHOBHOE COIAEPXAHUME IMCCEPTALIMHN

Bo BBeneHum guccepTaliii PAacKpbIBACTCS AKTyalbHOCTh TEMBI, 1€Jb U
3aJlayd MCCIICIOBaHUs, HayyHass HOBU3HA M HAay4YHO-TIPAKTUYECKas 3HAYMMOCTb,
BBIHOCHMBIE Ha 3allUTy, MPEACTaBICHO OOOCHOBAaHUE MPAKTUYECKOIO BHEIPEHUS
MOJIYYEHHBIX PE3yJbTaTOB UCCIIET0BAHMUS.

Ilepeas rtmaBa jgucceprauuu  «CoBpeMeHHbIe NPEACTABJICHHA O
MOJIEKYJISIPHO-0HOJIOTHYECKUX U TeHeTHYEeCKUX ACMEeKTaxX NMPHU 0CTe0CapKoMe
U UX POJM B JMATHOCTHMKE W JIeYEHUM» IOCBALIECHA AHAIU3Y COBPEMEHHOMN
JUTEPATYPHl 1O HU3YYEHUIO MOJIEKYJSIPHO-OMOJIOTUYECKUX W TEHETHYECKUX
MapKepoB MPU OCTEOCAPKOME M HUX POJM B JUATHOCTUKE U JICUCHHH, a TAKKE
O0COOEHHOCTSIM (byHKIHOHUPOBAHUS UMMYHHOH CUCTEMBI npu
UMMYHOIE(UITUTHBIX COCTOSTHUSIX, B YACTHOCTHU, NpU ocTeocapkome. Kpome Toro,
NPEACTAaBICH MaTepual 10 M3YYCHHIO OOIIMX COBPEMEHHBIX IOHSTUI
OCT€OCAapPKOMBI, JIMArHOCTUKE, KIWHUKE U JIe4eHHI0. Takke MpeacTaBiIcH
NOAPOOHBIA MaTepuanl MO M3YYCHHI0 HWMMYHOJIOTHYECKHUX AacCIleKTOB TpHU
0CTE0CApKOME, MOJIEKYJIIPHO-OMOJIOTHYECKON AUATHOCTHUKE.

Bo Bropoii rnaBe «KiuMHMYecKasi XapaKTepPUCTHKA MAaTEpPHAJIOB H
HCIOJIb30BAHHBIE METOAbI MCCJAeJOBAHUSD» - IPEICTaBICHA oOmras
xapaktepuctrka 221 oOcneqoBaHHBIX OOJNBHBIX OcTeocapkomoil. MccnenoBanus
obutn nipoBenensl B POHL] M3 PY3 ¢ 2005 no 2013 rr.

[long waOmomenueM Haxommwioch 221 OOJBHBIX C€ THCTOJIOTUYECKU
BepUPUIIMPOBAHHON OCTEOCApPKOMOU TpyOuaThix Kocteil. Mccnemyemble rpymnmbl
OB COCTABJICHBI U3 OOJIBHBIX COMOCTABHUMOTO BO3PacCTa, JIOKAJIU3AIMHU OIyXOJU
U cTaauu 3a00JI€BaHHUs, C YCIOBHEM COOJIIOJICHUS OJHO3HAUHBIX IOKa3aTenen
CTaJluu, PaclpOCTPAHEHHOCTH, MOP(OIOrHHN OMyXO0JIM U BO3pacTa o0CIeayeMbIX
MaIMEeHTOB. AHAIIM3 pacrpeaesieHus: 00CIeJOBAaHHBIX OOJBHBIX MO TOJY MOKa3al,
yro MyX4uuH Obuto - 137 (61,9%), xenmunbsl - 84 (38,1%). Pacnpenenenue
OOJBHBIX TIO BO3PACTY BBISBMIJIO, YTO OCTEOCApPKOMAa Yallleé BCTPEUAETCs y JIMIl B
Bo3pacte 10 20 JeT ¢ OJAMHAKOBOM 4acTOTOM cpeau MyX4MH 66,4% W KEHIIMH
60,7%, cpennuit Bo3pacTt coctaBui 22,0+0,7 net. JnuTensHOCTh HAOIIOACHUS 3a
OOJILHBIMH COCTaBuJIa OT 1-X 10 7 ner.

[lo nokanu3auuu OOJNBbHBIE PACHPEACIUIUCEH CIEaytolle: OepeHHast KOCTh B
65 (53,3%) cinyuasix, OonbiiedepiioBas kKocTh B 43 (35,2%) cinydasix, U pexe
masiobepuoBasi koctb — 14 (11,5%). 13 221 GonwsHOro y 71 GombHOTO (32,1%)
PEHTI€HOJOTUYECKU BbISIBJICHA ocTeonuThyeckas ¢opma, y 47 (21,3%)
ocreoriactTuueckass u 'y 103 (46,6%) cmemannas dopma ocreocapkomsl. [lpu
PEHTTEHOJIOTUYECKUX HCCIEIOBAaHUAX ObLIO OOHapykeHo, 4uTo y 33 OOoJIbHBIX
(14,9%) npoOTAKEHHOCTH OIMYXOJIEBOTO MOpa)XEHUs ompenaesuiach 10 ScMm, y 138
(62,4%) — ot 6 10 10cm, u y 50 (22,6%) — 11cm u BhIie.

[IpoTsiakeHHOCTh OIyX0JIEBOTO TMpolnecca cocraisiia or 4,5 no 17cMm, B
cpenneM coctaBmwia 9,6+0,3 cm. Y 13 60mbHBIX (5,9%) BBIABICH TATOJIOTHYECKHMA
MIEPEJIOM.

CreneHb pacnpOCTPaHEHHOCTH Mpoliecca OlleHUBaldach Mo MexayHapoIHON
knaccudukanmn TNM  (kinaccudukanuss MexayHapoJAHOTO TPOTUBOPAKOBOTO
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coro3a, 2007). B cOOTBETCTBHHU ¢ 3TUM B HAIIMX HCCIICIOBAHMIX IMAITUCHTHI OBLIN
pacmpesaenenbl ¢ ydyetoMm craiuu 3aboseBanus: y 187 (84,643,2%) 0osbHBIX
ycranoBiaeHa T2NOMO, y 26 (11,8+1,7%) - T2NOMI, TINOMO - y 8 (3,6+0,8%).
CoryacHO KJIMHUYECKOU KiacCU(pUKAIMKU OOJbHBIE TaK)Ke ObUIN paclpeaesieHbl 1o
cragusam: IB - 8 (3,6+£1,2%), 1A - 12 (5,4£1,5%), 1IB - 125 (56,5+3,3%), Il - 62
(28,0£3,0%), IVA - 11 (4,9£1,4%), IVB - 3 (1,3+£0,7%).

O6BbeM OIyX0IM cOCTaBUA B cpefHeM 434,2+42.17 cm®

Bcem manuentam ObITM TPOBEACHBI OCHOBHBIC KIIMHHUKO-JIA00PATOPHBIC H
MHCTPYMEHTAJIbHBIE METOJbI HCCIENO0BaHMS (TeMaTOJIOTHUYECKUE HCCIEI0BaHMUS,
penTrenonornyeckoe uccaenaoanue kocred, KT, MPT, cuiuaturpadus, OKI', mo
MOKa3aHUsIM PaJIMOM30TONTHOE HCCIIEIOBAaHUE KOCTEH CKeJeTa, sXxorpadus).
KauecTBeHHast OlleHKa BacKyJsipuU3alluy MPOBOJUIIACH MO JAaHHBIM CTaHIAPTHOMU
WM HU(PPOBOIM CyOTpaKIIMOHHOM apTepuorpaduu.

NMMyHoONOTHYEeCKHE UCCIIEIOBAaHUSI MPOBEJEHB B MIHCTUTYTE MMMYHOJIOTUH
AH PVY3. OmnpeneneHne OCHOBHBIX MMMyHosorndeckux mnokaszareneir (OHO-a,
WiI-1p, WJ-2, UJI-6 u NJI-10) npoBoaunu metonom MDA ¢ ucnonb3oBaHHEM
KOMMEpPUYECKUX TecT-cucteM «Bektop-bect», Poccusa. Onpenenenue sHpocTaTuya,
FGF-1, FGF-2 u VEGF-1 npopoanimu MMDA-mMeToq0M ¢ MOMOIIBIO TECT-CUCTEM
npoussojicTBa “R&D” (CIIIA) u «Bekrop-bect» (HoBocubupck, Poccus).

NmMmyHOrHCTOXMMHYECKUE HccienoBanus nposoguinuck B POHL M3 PVY3 B
NaTOJIOTOAHATOMUYECKOM OTIEIEHUH COBMECTHO C Jabopartopueil Ouonoruu
omyxoner. VMMyHOTHCTOXMMHYECKHME  MCCIEAOBAaHUSA  OCYIIECTBISUIM IO
CTaHJAPTHOH METOJUKE C HCIIOJIb30BaHWEM TMepBUYHBIX aHTHTEn («Dakoy,
Novocastra™): VEGF, bcl-2, Ki-67 u p53. OuenuBaiu yjaeabHOE KOJIHYECTBO
MO3UTUBHO OKPAIIIEHHBIX OMYXOJEBBIX KJIETOK, YKCIPECCHUPYIOUIUX CIETYIOUINe
Mapkepsl KJIeTouHoW mpomudepanmu wu  amomro3a: bel-2,  Ki-67, p53.
[TonoXuTenbHBIM ~ pE3yJABTATOM  SIBISJIOCH ~ HAJIM4YUE  CHEHU(PUIECKOTO
OKpaIlMBaHus sijep npu BoisiBiacHMK antureHa Ki-67 u rena-cympeccopa p53, a
TaKXe OKpAITMBaHKUE IIUTOIIA3MAaTHYECKOM MeMOpaHbl skcrpeccun bel-2.

MarepuanioM s MOJICKYJISIPHO-TEHETUYECKUX HCCIEOBAaHUN TMOCITYKHIIA
JIHK, BbienenHas u3 JICUKOIMTOB nepudeprudeckoil KpoOBU U OIyXOJIEBOM TKaHU
OONBHBIX OCTeocapkoMoW. B kauecTBe HEraTMBHOTO M TMO3UTHBHOTO KOHTPOJIEH
Py CEKBEHUPOBAHUM HYKICOTHIHOW TMOCJIENI0BATENLHOCTH TeHa TP53 Ha
yuactkax 4, 5, 6, 7, 8 u 9-ro 3x30H0B ucnonb3zoBanu JJHK omyxoneBbix nuHuii ¢
3aBEJIOMO U3BECTHBIM CTaTyCOM. [ eHeTHuuecKre UcCie10BaHusl ObUIH ITPOBE/ICHBI B
HUN Onxonorun um. Ilerpoa H.H.(CIIO) B otaene OHOJIOrMM OIMyXOJEBOTO
pocTa, 3aB. OTzIeJIoM A.M.H., npodeccop Umsuutos E.H.

B nammx wuccnemoBanusix B mnepuon ¢ 2005 mo 2013 roma OGosibHBIC
nojlyyajaud pa3iudHble BUIBI JiedeHUs. HeoabloBaHTHAs MOJUXUMHUOTEpaus
(ITXT) mposenena 196 (88,6%) GonbHBIM, U3 HUX CHCTEMHAs HEOAbIOBAHTHAS
XT 6nua mpoeaena 131 (69,1%) narmenTam, AMTenbHas BHyTpUapTepUaabHas
perunonapHas xumuotepanus (JIBAPX) nposeacHa 29 (4%) G0IbHBIM, COUCTaHUE
cuctemuoit IIXT u JIBAPX mnpoeneno 24 (9,9%) GonpabIM. [Ipu cuctemuoi

HeoaproBaHTHOW X T Hambosee YacThIMU OBUIH CIICIYFOIIHE BUIIBI CXEM: IO CXEMe
CAP neuenne monyuwnu - 74 (56,4%) manuentoB, EAP- 10 (7,6%), VCAP - 17
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(12,9%), MAP - 10 (7,6%) u AP - 20 (15,2%). Cxemsl npoBenenus [IBAPX Obum
cnenytouumu: o cxeme CAP nedenue nposeneHo - 34 (82,9%) 6onbubiM, AP- 3
(7,3%), MAP - 3 (7,3%) u VCAP - 1 (2,4%). Kosm4uecTBO KypCOB BapbUPOBAJIO U
3aBUCEJIO OT OTBETa Ha JieueHue, B cpeaHeM, npu cuctemHou [IXT, cocraBuio
3,06+0,16, npu JIBAPX 2,814+0,18. MuTepBan Mexay HUKIaMHU COCTaBUI 21 1€HB.
B pspe ciywaeB, u3-3a OTKa3a manueHToB oT omepauuu, 42 (19,0%) G6oabHBIM
OblTa TpoBelleHa JyuyeBas Tepanus. Pa3oBas mgo3a 0OJlydeHHs] COCTaBHJIa B
cpeanem 2,36+0,12 I'p, cymmapnas qo3a odiydeHus cocrasuia 48,56+2.74 I'p.

B Hammx HaOJIOACHUSIX XUPYPTUYECKOE JICYEHUE OBUIO BBIIOJHEHO y 162
0onpHBIX. OpraHocoxpassomue ornepauuu Obutd BbIOJHEHBI B 94 (58,0%)
cllydasiX. YUHMTBIBAasl BCE MOKA3aHMsI U PUCKHU MPOPACTAaHUS OIyXOJH, Kajedallue
onepauuy ObUTK BbINOJHEHBI Y 68 (41,9%).

B nocneonepanmonnom nepuoje 218 O00IbHBIM MPOBOJIUIN abIOBAHTHYIO
XUMHUOTEPAIMIO: MPU BBIPAKEHHOM JieueOHOM matoMapdo3e, MPOBOAMIA Te Ke
CXEMbl, YTO W TPU HEOATBIOBAHTHOW XuMHOTepanuu. [Ipu HU3KON CTeneHu
BBIPKEHHOCTH JieueOHOTo maToMopdo3a 100aBIIsIIN K MPEIIIECTBYIOIINM CXeMaM
Orono3ua, Udbochomun, a Tak e MPOBOIUIN PA3IUYHBIE CXEMbl BBICOKOI03HOM
MOJINXUMHUOTEPATTHH.

B tperperi rmaBe «Poab  LUTOrEHETHYECKHUX MAPKEPOB IIPH
0CTE0CAPKOME) MPUBOAATCA JAHHbIC M0 U3YUYECHUIO LIMTOTEHETUUYECKUX MapKEepOB
npu ocreocapkome. IlokazaHo, 4YTO BO3MOXHBIM SIBJIIETCS  BOOpPOC 00
WCIOJB30BaHUM TEHETHYECKOrO0 TECTUPOBAHUSI JJIi MPOTHO3UPOBAHUS U
MOHUTOpUHTa 3()(PEKTUBHOCTU MPOBOJAUMON Tepanuu OOJBHBIX OCTEOCAPKOMOM.
KoMmiekcHoe ~ HM3ydyeHHE  IIUTOTEHETUYECKUX, NAaTOMOP(OJIOTHYECKUX U
KJIIMHAYECKUX XapAKTEPUCTHK OCTEOCAPKOM CBHJIETENBCTBYET 00 aKTyalbHOCTH
JTAHHBIX MCCJIEAOBAHUN, KOTOPBIE MPECICAYIOT 1eJib MOBBIIICHUS d(PPEKTUBHOCTH
paHHEW [UAarHOCTUKH, JIEUCHHS M TPOTHO3a OcTeocapkoMm. l[luToreHermueckue
UCCJICIOBAHMS TIOKA3alid, YTO YPOBEHb XPOMOCOMHON HECTAOMJIBHOCTH BBIIIE
JTUCKPUMUHAIIMOHHOTO  (5%) sBJISISTCS TIPOTHOCTHYECKH HEOIAronpHUsTHBIM
daktopom. [lpu mnpoBenenun HeoambroBaHTHOM xumuotepanuu (HXT) Obuio
BBISIBJIGHO, YTO Yy 4YacTU OOJIbHBIX HAOMIOAAIOCh JOCTH)KEHHE IOJIHOTO
MOpPGOIOTHYECKOro perpecca, cpead Hux y 65,2% ypoBeHb AX ObLI HUKE
JTUCKPUMUHAMOHHOTO.  DYHKIMS  BBDKUBAHUA  OOJIBHBIX  OCTEOCAPKOMOM
paccuntanHas metojgoMm KamnaH-Meiiepa mo3Bojuia KOHCTAaTUPOBATh, YTO MpHU
ypoBHe AX HUXKE 5% BEpOSTHOCTD NOXKUTH 110 3 JeT Obuta y 70% OOJIbHBIX, TOTIa
Kak npu ypoBHe AX Bbile 5% 3TOT MEPUOA JOCTUTAIOT TOJNBKO 50% OOJNBHBIX.
Hoxuator 1o 5 ner 40% OOJbHBIX U C HU3KUM ypoBHEM AX U C BBICOKHM.
OpHako TOJBKO OOJIBHBIE M3 TPYMIBl C HU3KUM YPOBHEM abeppauuil XpoMOCOM
UMEIOT BEPOATHOCTh JIOXKHUTH 10 15 JieT, Takux OOJbHBIX MOXET ObITh 15-20%.
Pe3ynbpTaThl MOKa3bIBAIOT, YTO PUCK YMEPETH JIsl OOJTBHBIX ¢ HU3KUM YpOoBHEM AX
B TeueHue 3-X jet cocraigeT Ry 0.2; 1o 5 mer - Ry 0.8; mo 15 et — Ry 2.5, a mia
OonbHBIX C BbICOKUM ypoBHeM AX »Tu mnokaszareqn Obumm R, 0.1; 0.6
COOTBETCTBEHHO; 110 15 ner He moxun HUKTO. ClenoBaTeNbHO, MOKa3aH Pl
JIOCTOBEPHBIX (haKTOPOB, XapaKTEPHU3YIOIINX CBONCTBA OpPraHW3Ma U OITyXOJIH,
KOTOpbI€ 0Ka3bIBalOT BiusiHuEe Ha TeueHne OC. K unciy Takux nmpu3HaKoB MOKHO
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OTHECTH YPOBEHb XPOMOCOMHOW HECTAaOWIBHOCTU BBILIE JUCKPUMHUHAIIMOHHOTO
(5%), KoTOpBIN ABISETCS MPOTHOCTUYECKH HeOJaronpustHbiM ¢daktopoMm. OH
CBS3aH C TMIPOTPECCHPOBAHUEM OITYXOJEBOTO IMpOIecca, HHU3KOW CTENEHbIO
natomopdo3a u AU hepeHIIUPOBKU OMYyXO0JIH, YBETUUCHUEM pa3Mepa OMyXOJH U C
XOHJPOOJACTUYECKUM THCTOJOTUYECKUM BapHaHTOM, a TaK)Ke C OTHOCHUTEIIbHOMN
MPOJIOJKUTEILHOCTBIO KU3HU OOJIbHBIX, KoTOpas B 1,6 pa3 Obljia MEHbIIIE, YEM Y
OOJBHBIX C HU3KUM YPOBHEM XPOMOCOMHOM HECTAOUIILHOCTH.

B getBeproit rimaBe «Mos1eKyJaspHO-0M0JI0rHYeCKHe MapKephbl H UX PoJib
IpH OCTEOCAPKOMeE» TPUBOAATCA JaHHBIE 10 HW3YYCHHIO MOJEKYJISAPHO—
OMOJIOTHUECKUX XapaKTEPUCTHK CAPKOM KOCTEH, KOTOpbIE BBIXOAST Ha IEPBBIM
IUTaH B KJIMHUYECKOM MPaKTHUKE JJIS BBISIBICHUS MPOTHOCTHUECKUX OMOMapKEpOB U
TPpyONn pHUCKa Cpeau  MAlUEHTOB C TMEPBUYHBIM JIMATHO30M CapKOMa KOCTH.
[TapamiensHbie HCCeI0BaHUsA OHKOTeHOB PS3 u bcl- 2 mpoBomsT B cBs3m ¢ Tem,
YTO OHU Pa3HOHAIPABIICHO BIUSIOT HA pa3BUTHE aronrto3a (puc.l,puc.2).
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Puc. 1. Ocreocapkoma: XOHAPOOJACTHYECKHI THUCTOJOTHYECKMA BapuaHT. A —
reMaTOKCHJIMH 303MH; b — mMMyHorucroxumus pS3+

VMMyHOTHCTOXMMHUYECKHE WCCIICIOBAHUS BBISBUJIN, 4YTO JOCTHIKEHUE
MOJTHOTO MOP(OJOTMYECKOTO perpecca NpH TPOBEIACHHH  HE0aIbIOBAHTHOU
xumuotepanuu (HXT) BeisiBneno y 13% OonbHBIX, cpeau KOTopbix y 70,6%
OOJBHBIX OTCYTCTBOBaja dKCIPECCHS] MYTAaHTHOTO reHa p53 W 3KCIpeccusi reHa
Ki-67, a y 80,0% Obu1a BeIsBIeHa 3Kkcnpeccus reHa bcl-2. YV 15,7% OonbHBIX
mociie wucnoab3oBaHus cxeMmbl JIBAPX Ttaxke HaOmomancs — MOJIHBIM
Mopdororuueckuii perpecc, y 87,5% dTux OOJBHBIX MYTaHTHBIM Te€H P53
orcytcTBOBaj, y 90,0% 3THX 00JIBHBIX 3KCrepeccus rena bel-2 Obuta BICOKOM, a y
80,0% stux OoabHBIX dKcnepeccuss rera Ki-67 He Obuta BbisBieHa. Y 14,5%
oonbHbIX TIocne HXT, y 19,4% GonpHbix nocie npumeHeHus cxemsl [IBAPX u'y
14,3% O6ompabIX mocie XJIT addext or neueHns oTCyTCTBOBAI U HAOIIOAATIOCH
IPOrPECCUPOBAHUE OITyXOJIEBOTO MpoIlecca.
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Puc. 2. Ocreocapkoma: mnepuocTajbHasi. A — TeMaTOKCWIHH-303UH; b —
HMMYHOTHCTOXUMMS pS3

®yukuus BbDKMBaHUA OonbHBIX OC paccunmtanHas metogom KaraH-
Meiiepa B acconuaium ¢ 3KCIPECCUed OHKOMAPKEPOB MO3BOJIAIIA KOHCTATUPOBATb,
YTO MPHU OTCYTCTBUU IKCIPECCUU MYTAHTHOTO reHa MtpS3 u sxcnpeccuu rena Ki-
67 BepoSITHOCTBH JOKUTH 110 3 sieT Obuia y 98% OOJbHBIX, TOrAAa Kak MPpU HAIUYUH
IKCIIPECCUU JJAHHBIX TCHOB TOT IMEPHOJ TOCTUTAIOT 85% O0bHBIX (puc. 3).

Puc.3. OcreobiacTuyeckas ocTeocapkoMa. A - OmMyX0Jdb COCTOMT M3 KPYIHBIX
KPYIVIBIX KJIETOK, HANIOMHHAIOIIHE OCTE00/1aCThl, OCTEOH] B ONYXO0JH B HeOO0/IbIIOM
KOJIMYEeCTBE, OKpacka TIeMAaTOKCWJIMHOM M  J03MHOM, YyBeaumdenue X200.B -
HMMYHOTHCTOXHMHYECKOe HcciaenoBanne bCl-2 B ocreodiiacTHueckoil ocTeocapkoMme.
IHo3uTuBHAsA (UMTOIUIA3MATHYeCKasl) peakuuss B OTAEJbHBIX OIYXOJIeBbIX KJeTKaX,
NMO3MTHB B  peaKTHUBHbIX  JuMdouurax. XpoMoreH —  JIMAMHUHOOEH3WIMH,
KOHTPOKPALIUBAHHE FeMAaTOKCHJINHOM, yBeandenue X400.

HoxuBator 10 5 ner 50% OOJBHBIX C OTCYTCTBHEM SKCIPECCUU T€HOB
mtp53 u Ki-67 u 30% - 40% c Bbicoko# ux 3kcmpeccuei. OmHAKO, TOJBKO
OOJIbHBIE M3 TPYII C OTCYTCTBUEM dKcmpeccuu reHa Mtp53 u rena Ki-67 umerot
BEPOSITHOCTh JOXKUTH 10 15 mer, takux OompHBIX 15%. OOparHas accommarius
GyHKIIMM BbDKMBaHMA OOJNBHBIX paccuMTaHHas MeroaoM Kamman-Meitepa
Ha0JIr01aNIach MPU OTCYTCTBUU dKcmpeccuu reHa bel-2 BeposTHOCTH TOKUTH 10 3
aet 6pa y 90% O0JbHBIX, TOTJA KaK MPHU HAJTUYUUA SKCIPECCUU JAHHOTO T'eHa
ATOT Tepuoa aocturaroT 98% OonpHbIX. JlokuBaroT 10 5 et 40% OOJIBHBIX C
OTCYTCTBHEM dKcmpeccuu TeHa bcl-2 u 45% c Bbicokoi 3kcrpeccueit. Tombko
OO0JIbHBIC U3 TPYHIIBI C 3KCIpeccuel reHa bel-2 uMmeroT BeposTHOCTh JOKHUTH 10 15
JeT, TakuX OOJIbHBIX Takxke 15%. [l mporHocTUuYecKuxX Iesied HCIoJIb3yeTcs
(GyHKIUS pucka. Pe3ynbTarhl MOKa3bIBalOT, YTO PUCK YMEPETh B TEUEHUU 3-X JIET
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it OOJIBHBIX C OTCYTCTBHEM Mytanuii rena pS3 u reHa Ki-67 cocrasuser R, 0.4;
R 40.2; no 5 ner - Ry4 0.8; mo 15 mer — Ry . 4 25 — 2.6, a gi1a OOJIBHBIX C
IKCIIpeccuell TaHHBIX TEHOB ATH Toka3aTenu Obut R2 4 0.2; 1.0 COOTBETCTBEHHO;
1o 15 ner He TOKHIT HUKTO.

CrnemoBaTenbHO,  MOJICKYJISIPHO-TEHETHYECKH  (eHOTUIT  OONBHBIX
OCTE0CAPKOMOW TMPENICTABICH yPOBHEM 3KCIPECCHU OHOMAapKEpPOB aromnTo3a Hu
npoiudepanun (Mtp53*, bel-2, Ki 67%), koTopeie SABIAIOTCS MPOrHOCTHUECKH
HEOIaronpusITHEIMU (PaKTOpPaMU PAHHETO METACTa3UPOBAHUS U TOSIBICHUS PAaHHHUX
peluaInBOB. OTOT (EHOTHN SBIAETCA MPOTHOCTHYECKH HEOIaronpusTHHIM
(dakTOpoM MPOrpeccCUpOBaHHsl  OMYXOJIEBOTO TMpoIlecca, HHU3KOW CTENeHU
natomopdo3a (1 u 2), OTHOCUTENBHOI MPOIOIKUTENBHOCTH KU3HU OOJBHBIX (110 3
JeT), OH CBs3aH ¢ HU3KOM cTeneHbio nudpdepentupoBku (Gs), yBenndeHHEM
pa3Mepa OmyxoJld, C XOHAPOOIACTUYECKUM BapHaHTOM OCTEOCApKOMBI. JlaHHBIN
HKCIIPECCUOHHBIN MPO(PUIIb KIMHUYECKHU CBA3aH ¢ M (O0TqalleHHble MEeTacTasbl), HO
HeT cBs3u ¢ T (pacnpocTpaHEHHOCTh).

Hamu Obu1 mpoBeneH aHanmu3 MyTanuid B dK30Hax 5-9 rena TPS53.
BrisiBnenue Mytanuii B JaHHBIX 9K30HaX KOJAUPYIOLIEH MMOCIEI0BATEIbHOCTH I'eHa
TP53 ocymectBisiioch B JBa 3Tana. OLEHKa pe3ylbTaTOB BBICOKOTOYHOIO
aHanmM3a KUHETHKH TutaBneHust ¢pparmentoB JTHK ocymecTisiacs npu nmomornm
nporpammbl PrecisionMeltingAnalysis (nmpenHa3sHaveHa JUisl aHaJIM3a IPOTOKOJIOB,
BBINTOJTHEHHBIX Ha nipubope CFX96, Bio-RadLaboratories). IMpumep nedhopmarivu
KPUBOHM TUIaBIeHUs (parMeHTa, COJEpKallero MYyTalHio, MO CPaBHEHHUIO C
00pas3IoM «IUKOTO THUIa» MOKa3aH Ha puc.4.

TP53, exon 6 TP53, exon 8

Normalized, Temperature-Shifted Melt Curve Normalized, Temperature-Shifted Melt Curve
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Puc.4. Jlerekuusa mytanuii B redie TPS3 npm nmomomu BBICOKOTOYHOIO AHAJIH3A
KnHeTuKHU 1iasjgeHus pparmenToB JJHK. CineBa — nedopmanus KpuBoi mjiaBjieHUs 10
CPAaBHEHHMIO ¢ 00pa3noOM JAMKOr0 THIA, BbI3BAHHAS HAJMYHEM IeTEePO3HIOTHON 3aMeHbI
c.639A>G B 6 »3K30He rena TPS3. Jlannas 3ameHa siBisiercs (YHKIMOHAJIBLHO He
3HAYMMBIM «MOJTYAIMM» nojuMopdusmom. CnpaBa—aedopmanusi KpUBOil IUIaBJICHUS
110 CPABHEHHIO ¢ 00pa3L0M IMKOI0 THIA, BHI3BAHHAS HAJIUYHEeM IeTepOo3UroTHOM MHCCEeHC-
myTtanueii p.D281G (c.842A>G). lannas 3ameHa sABJsieTcs (PYHKIIMOHAJIBLHO 3HAYUMOI.

Ha BTtopom »sTame mnpoBoawiack BepuUKAMS W YTOUYHCHHE JTaHHBIX
BBICOKOTOYHOTO aHalu3a KuHeTHKu TuiaBienus (parmento JHK. Tlpum

46



BBISIBJICHUN JeOpMAlM KPUBOW IUIABJICHUS WM CMENICHHUS] TEeMIIePaTyphl
IUTaBlIeHUsT oOpasell NPOAYKT aMIUTU(PUKAUKA TOABEPrajcs KamuUIIPHOMY
CEKBEHUPOBaHUIO TI0 MeToay CaHKepa.

[Ipumep XpomarorpamMMbl yYacTKOB (ParMEHTOB  «IHKOTO  THIIA»,
dbparmenTa, coaepskaiiero moaumopdusm u mytamuio B rene TP53 (p.D281G)
IpEe/ICTaBJICH Ha pHC.5.

TP53, exon 6 TP53, exon 8

Puc.5. CexBennpoBanue ¢parmenToB reHa TPS3. A. Xpomartorpamma
MocJieI0BaTeJIbHOCTH JUKOT0 THIA (pparMeHTa 6 s3k30Ha reHa P53 (oOpaTHbIii npaiiMep);
B. XpomaTorpamma mociienoBateqbHOCTH (pparmeHTa 6 3Kk30Ha reHa P53 (oOpaTHbli
npaiimep). Buana rereposurornas 3amena C.639A>G (T>C). [lanHasi 3aMeHa SIBJISIETCS
(PYHKIHMOHAJBHO He 3HAYMMBIM «MOJYamUM» nojumoppuzmom; C. Xpomartorpamma
MocJieI0BaTeJIbHOCTH JUKOT0 THIA (pparMeHTa 8 s3k30Ha reHa P53 (oOpaTHblii npaiimep);
D. Xpomarorpamma mnocjiegoBatejbHOCTH ¢parmenta 8 3kx30Ha reHa TP53 (oOpatHblid
npaiimep). BugHa rerepo3urornasi 3amena C.842A>G (T>C). [anHasi 3amMeHa SIBJIsSIeTCSI
(yHKIMOHAJIBLHO 3HAYUMON MucceHc-MmyTanueii P.D281G.

B Xxozme paHHOro wucciaeqoBaHUS IUIAHMPOBAJIOCH BBISBICHHE YacTOTHI
HACJIEICTBEHHBIX MyTaluii B TeHe TP53 cpeau rpymibl O0JBHBIX 0CTEOCAPKOMOM.
OTH 1aHHbIE HEOOXOIMMO YUUTHIBATh IPU MOUCKE U BBIACIICHUU TPYIIIIbI HanboJsiee
NEPCHEKTUBHBIX  MOJIEKYJIPHO-TEHETUYECKUX  MApKEepOB, KOTOpbIE HMEIOT
MPOTHOCTHUYECKYIO LEHHOCTh B KJIMHHUKE MPU MOHUTOPUHIE JIEUEHUSI OOJIBHBIX
OCTE0CAPKOMOH.

B nsaronn rnaBe «MMMYHOJOrHYeCKasi XapaKTEPUCTHKA OO0JbHBIX
0CTE0CAPKOMOID» TPUBEACHBl JIaHHBIE [0 M3YYEHHUIO COCTOSIHUSI HWMMYHHOM
CUCTEMBI TP OCTEOCAPKOME, KOTOPBIE BBHIPAXKAIOTCS B HECTAOMIIBHOCTH TEUEHUS
OHKOJIOTMYECKOTO TpoIlecca, B HAMYUHU PA3IUYHBIX (HOpM U MOPHOIOTHUYECKUX
BapuaHTOB 3a0osieBaHusA. VIMMyHOpPEaKTUBHOCTh OOJBHBIX OCTEOCAPKOMOM
XapaKTepU30BAJIAJICh  TMOBBIIIIEHUEM  o0miero uucna  JedkorurtoB, CD8+
utoTokcuaeckux T-mumbornuro, CD16+T-mumbormros, CD20+B-nmumdornmros
u CD38+-mumdormro, [IUK mMenkux v KpymHBIX BeIWYUH Ha (OHE MOJABICHUS
CD3+-T-numdormuroB, CDA4+T-mumdpormtoB u  WUPU.  BeipakeHHbIMU
MOKa3aTesIMU  TOAABIICHUS HMMYHHMTETa M MPOTPECCHPOBAHUS 3a00JeBaHUS
okazamuch MPU u LMK, Hurokunosslil criekTp 001abHBIX OC XapakTepu3oBajcs
JBYXKPAaTHBIM MOBBIIIEHUEM OCHOBHBIX MPOBOCHAIUTENbHBIX HUTOKMHOB UJI-1P 1
®HO-a Ha (¢oHe He3HauuTenbHOM akTuBauMu WJI-2 U  MHOrOKpaTHBIM
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MOBBIIMICHUEM TOTPAHUYHOTO MPOTUBOCTATUTEIHLHOTO nuToknHa WJI-6 Ha Qone
aktuBau MJI-10, yto B CBOIO ouepeqh CBUIETENBCTBYET 00 aKTUBHOM YYacTHH
NJI-6 u NJI-10 B perynasiud MMMYHHOTO OTBETa U OHKOTE€HE3€. BBIABIEHO, 4TO
MaKCUMaJIbHOE COJIepkaHue MNpoBocnaiuTelbHbix mUTokuHOB (MJI-1B, ®HO-a)
ObL10 XapakTepHo 11 6osbHbIX Ha Il kmuanyeckoi ctaaun, ¢ G2 u G3 creneHpro
mudPepeHIMpOBKH  OMyXOJM, TMpH  OOJBIIOM  pa3Mepe ONyXoJid, Mpu
0CTE€00JIACTUYECKONW THUCTOJIOTUYECKON (opMme, HM3KOW CTaauu matoMopdo3sa,
KOPOTKOM MPOJOIKUTEILHOCTA KU3HU M HAJIUYMU OTJAJICHHBIX METacTa30B.
Bricokue 3HaueHus OpOTUBOBOCHANUTENbHBIX IUTOKUHOB (MJI-6, NJI-10) Obun
XapaKTepHbl A1 OOJBHBIX: C UMMYHOPE3UCTEHTHOM omyxoipio Ha IIA-B u I
KInHr4Yecknx craausax, ¢ G2 u G3 crenenpio ¢ GepeHITMPOBKUA OMYXO0JIH, TPH
pacupoCTPaHEHHOCTH IpoLiecca, MPU OCTEOOJACTUYECKOM M IEPUOCTAIBHOM
BAapUaHTaxX OIyXOJM, HIpPU NPOrPECCUPOBAHMU IMpolecca TMOocie JICYEHUS U
KOPOTKOM MPOJIOKUTENLHOCTH XKU3HU. O0111as S-7IeTHSS BEHKMBAEMOCTh OOJIBHBIX
¢ ypoBHeM NJI-6 no 60nr/mi 6bu1a BeImie B 1,7 pasza, uem y suil cbime 60nr/mi. B
CpellHEM YPOBEHBb SHJOCTATHHA y OOJBHBIX OCTEOCAPKOMOM OBbLI MOBBIIIEH B 2,6
pasa, ypoBenb FGF-1 — 3.4 pasa, a konuentpaius VEGF-A B cbIBOpOTKE KPOBH B
14,3 pa3za. [Ipu sToM BbIcOKHE 3HaueHusa 3HA0cTatuHa, FGF-1 u VEGF-A 6butn
XapaKTEepPHbI Ui JUIl MYKCKOTO I0Jia, KOPOTKON MPOJOJKUTENBHOCTH KU3HUA U
HaJuyusl OTHAJCHHBIX MeTacTa3oB. (CleIoBaTENbHO, MOJIYYEHHBIE pPE3YIbTaThl
XapakTepu3yloT HMMYHOPEAKTUBHOCTh OO0JMbHBIX OC W MOIryT CIYXHUTh
JIMarHOCTUYECKUMH U MPOTHOCTUYECKUMU KPUTEPUSIMU MOHUTOPUHTA TEpaluu U
MPOTHO3UPOBAHUS.

B mecroii rnaBe «BiinsiHMe MOJIEKYJISIPHO-TEHETHYECKUX MapKepoOB HA
OTJAJIEHHbIEe Ppe3yJbTaTbl M IMPOrHO3 OCTEOCAPKOMBI»  IPEACTABJICHBI
pe3yJIbTaTbl HMCCIECJAOBAaHMS TMAIMEHTAa C OCTEOr€HHOW CapKOMOW TOCHe
XUMHUOTEpANUA B Pa3IMYHBIX KoMOuHarusax. [locie mpoBeaeHUs pa3IMYHbIX
BapuaHTOB HeoanbtoBaHTHOU [IXT, 162 60apHBIM OBLIO TIPOBEIEHO ONEPATUBHOE
BMEIIATEILCTBO, 42 OONBHBIM, B CBSI3W C OTKa30M OT OIEpaluu, MpoBeJcHa
KOHCEepBaTuBHag Tepanud. llociie TpOBEICHUS CHUCTEMHOM HE0AIbIOBAHTHOMU
xumuoteparmuu (CHXT) y 52 u3 131 (39,7%) 6onpHOTO HAOMIOMANCS TIONHBIA U
yacTuaHbIi naTtomopdonorudeckuit perpecc (III-IV crenenn), y aTux xe 60IbHBIX
BITOCJICICTBUM HAO0JII01ANIOCh YIYUIIIEHUE UCXOI0B 3a00JIeBaHUs B CpaBHEHUU € 79
(60,3%) OONMBHBIMU HE JOCTUTIIMX JAHHBIX CTEMEeHel JedeOHoro matomopdo3a.
bonee BbICOKas wYacToTa OPraHOCOXPAHAIOIIMX oOmNepaluil Habmoganach y
OOJBHBIX, MOJYYaBUIMX Mpeaonepannonnyto tepanuto. [lpu BeisiBienun I-1V
crerenn JiedeOHoro maromopdoza 39,7% OonpHbIM anbroBaHTHas [IXT
MPOBOJMIACH IO TOM XK€ CXeMe, Kak U J0 ONEepalMH, TaK Kak B ITUX CIy4asx
nanHas cxema IIXT cuurtaercs Haubonee »ddextuBnoit. IIpoBenena
CpaBHUTENbHAsS OreHKa d(ekTuBHOCTU JiedeHUs: 00JabHbIX ¢ OC B 3aBUCUMOCTH
OT BUa Tepanuu U (JOHOBOTO ypOBHSA Xp-HapylIeHu. Pe3ynbpTaTsl moka3aim, 4To
cpenu 131 6ompHorO Mocne CHXT (1-s rpynma) y 78 (59,5%) oTMeueHbI MOTHBIN
u yactuuHbii 3¢ dekrt. [Ipu stom y 36 uz 78 (46,2%) doHOBBIN ypoBeHb Xp-
HapymieHud Obul MeHbiie 5% (AUCKPUMUHAIIMOHHBIA WM Pa3eUTEIbHbBIN
YPOBEHb), HO B 2,5 pa3a NpeBbIIIal CPEIHUNA YPOBEHb XP-HAPYLIEHUH Y 30POBBIX
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mut. OtcyterBue 3¢ dexra Habmonanoch y 42 (53,8%) 6ombHbIX, a (hoHOBBIE XP-
HapyleHus ObutK Bbiie 5% u B 7,5 pasa Bblllle 310pOBbIX JHll. CpaBHUTEIbHBIN
aHanu3 3(pPEeKTUBHOCTA MPOBOJUMON Tepanuu U cperHero (OHOBOrO ypoOBHs Xp-
HapyILIEHUH Cpely MalMeHTOB ATOM Tpymmbl Mokaszal, 4to y 46,2% O0NbHBIX,
UMEIOIINUX TOJOXKUTEIbHBIA 3(P(GEKT OT MPUMEHEHHS XUMHUOTEpaIuu, CpeaHHi
ypoBeHb Xp-HapylleHui B IuM@onurax nepudepuieckoil kposu Obu1 B 2,4 pasza
HUXKE, 4eM y OOJIBHBIX C OTCYTCTBUEM d(PeKTa OT JaHHOU Teparuu.

bonpabie momyuuBmme JIBAPX u JIBAPX+CHXT (53 GonpHBIX - 2-1
rpynna) ¥ UMEIIKe IPU 3TOM MOJOKUTENbHbIN (IOTHBIA U YaCTHUHBIN) 3P ekt
aeuenus (62,3%) He OTIMYANINCH CpPeIHUM (DOHOBBIM YpPOBHEM Xp-HApYyIIEHUH OT
0onpHbIX nosryunBmnx CHXT, ogHako oH Obul B 4 pa3a BbIIIE, YEM Y 310POBBIX
moaer. OtcyrcTBue 3ddekra oT maHHOW Tepanuu HaOmomamn y 20 (37,7%)
00nbHBIX, cpean HuUX y 70% ypoBeHb XPOMOCOMHBIX HApPYIIEHU OBbLI BbILIE
JTUCKPUMUHAIIMOHHOTO, a CpeHUN (DOHOBBIM YpOBEHb Xp-HAPYIICHHUHN MPEBbIIIAT
B 8 pa3 COOTBETCTBYIOIIMHA  IIOKa3aTesb  3J0POBBIX JIML.  YPOBHHU
nuToreneTnyeckux uaMenenuit (ot 6,0 1o 9,2%) B numdonurax y OGOJBHBIX C
pa3IMYHBIM TEpaneBTUYECKUM H(H(HEKTOM Majo pazaudyaliiuch, 32 HCKIIOUYECHUEM
ypoBHsI Xp-HapylieHuil y OOJBHBIX C MporpeccupoBanuem rpoiecca (16,4%,
p<0,05).

OnepatuBHoe JiedeHue MnpoBeaeHo y 162 6onpHbix ¢ OC (3 rpymma).
OpraHocoxpaHsONIMe Oonepauu BHITOIHEHB Y 94 OosbHBIX. [loOXKUTENbHBIN
apdext ormeueH y 69,1% (65) manueHToB co cpeaHUM (POHOBBIM ypoBHEM Xp-
HapylmieHud MeHblie 5% u B 4,5 pa3a NOpeBbIIAIOIIMM O3TOT ITOKA3aTelb
3nopoBbIX. OtcyrcTBue 3¢ dexra Habmonanu y 30,9% O0IbHBIX CO CpeaHUM
(hoHOBBIM ypoBHEM Xp-HapylleHUW B 7 pa3 BHINIE, 4eM Yy 310poBbIX. Kaneuanue
ornepauuy NpoBenu y 68 00abHBIX NpH HEAPHEKTUBHOCTH XUMHUOTEPAIIUUA W/UIH
XUMHUOJIYYEBOM Teparnuu, a TakKe Kajedalue ornepanuy ObUIH MPOBEACHBI U 'y 25
OONBHBIX NMPHU OOJNBIIOM MITKOTKAHOM KOMIIOHEHTE OIyXOJM JO HPOBEACHUS
XUMHUOTEPANUU W/UIM XUMHUOIY4YeBOM Tepanuu. B manHo#l rpymnme OOJIbHBIX MpU
MIPOTPECCUPOBAHUU OITyXOJIEBOTO Ipoiiecca (OHOBBIM YPOBEHb Xp-HapylleHUN
Ob11 B 1,5-2 paza BbIlIIe, YeM y MAIMEHTOB C MOJHBIM 3()(PEKTOM OT MPOBEIECHHOM
Tepanuud. AHaNIW3 MOKa3ajl, 4TO NpU OTCYTCTBHM 3(pdexTa OT NpOBEIECHHOIO
JedeHus: (poHOBBIE MOKa3aTeNu adeppaluii XpOMOCOM 3HAUYUTEIBHO BBIIIE, YEM Y
3JI0POBBIX JIMI WM Y JIUI] C XOPOIIUM KIMHUYECKUM 3PdektoM. CrenoBaTenbHO,
0 YypOBHIO abeppauuid XpomMocoM B JuMponuTax nepupepruueckoil KpoBU
O0onpHbIX OC BBISBIEHHOMY JO Hayajga JIEYEHHUs, MOXKHO MPOTHO3MPOBATH
TepaneBTUYECKUil 3P PexT.

OO6mast 3-x 1 5-neTHsst BbpKUBaeMOCTh 001bHBIX OC npu Xp-HapyLIEHUsX
BBIIIE TUCKPUMUHAIIMOHHOTO (Oosbine 5%) coctaBunu 78,7 £2,7% u 21,3+2,7%
COOTBETCTBEHHO, a Ipu HU3KoM (HmKe 5%) — 82,2+3,1% u 67,8+3,1 %.

JIsi IpOTHO3MPOBAHUS KIMHWYECKOTO TEUYCHHS OIMyXOJed U BhIPaOOTKH
Je4eOHON TaKTHKM WMMYHOTHCTOXMMHUYECKHE MapKepbl mpoiudepanuu u
aronTo3a SIBJISIOTCS BAXKHBIMU TMPOTHOCTHYECKUMH TOKaszarelsiMu. B oOpasiax
OITyXOJIEBOM TKaHU (PMKCHPOBAHHOW HEUTPaIbHBIM (POPMATMHOM CO CTAHIAPTHOU
IPOBOAKOW M 3aJMBKOM B mapauH, ONpenesuid OHKOMapKepbl amonro3a u
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nposmgepanmun  — P53, bcl-2, Ki 67. IlpoBenena cpaBHHTENbHAs OICHKA
3¢ (HEKTUBHOCTH JieueHUs1 OOJBbHBIX B 3aBUCMMOCTH OT BUJA Tepanuu U (HeHoTuna
ormyxoJieBbIX KieTok. Cpemu OonbHbIX (1 rpymna) MOJYyYUBIIUX CHCTEMHYIO
XUMHUOTEpaIuo MmoiaHbii d3pdext Hadmoaancs y 13% 0onbHbIX. C OTpULIATENBHOM
u crnadomnonokureabHor MI'X peaknussmMu Ha MyTaHTHBIA reH Mip53 u Ki 67
cpenu HuX ObuTo 70,6%, a ¢ ymMepeHHOW M cuibHO#M 3kcrpeccueit bcl-2 (80%).
Yactuunbiii 3gdexT oT jeueHus ObUT Yy OOJBHBIX ¢ (DEHOTHUIIOM OITyXOJIEBBIX
KJIETOK, UMEIOIINX OTPULATENbHYIO WM cinabononoxuTenbHyo UI'X peakuunro Ha
MyTaHTHBIH TeH mMmtp53 (58,5%), cmabomonoxutenbHyo skcnpeccuio  Kib7
(70,6%), BeICOKYIO 3KCTpeccuto bel-2 (46,4%). V 37,4% GOMBHBIX M3 3TOH TPYIIITHI
apdekr Tepanmuu ObUT OTPHUIATENBHBIM, CPEOUd HHUX OOJIBIIMHCTBO HMENIU
OITyXOJICBBIC KJIETKA C BBICOKOH dKcmpeccueld myranTHoro rema mtpS3 u Ki-67,
OTCyTCTBHE dKcmpeccuu bel-2.

Bo Bropoit rpynne ([ABAPX) mnonsbli u 4YacTuuHbI S(OPEKTH OT
MIPOBEICHHON Tepanuu ObUTH OTMEYeHbI y 73,6% O0JbHBIX, cpeau Hux y 66,7%
OOJBHBIX OITYXOJIEBbIE KJIETKA ObLTM MIPS3 OTpUIlaTeNbHBIMHU, CO CpEIHEH U
HU3KO# 3kcnpeccueri reHa Ki-67 u ¢ ymepeHHOW U BBICOKO#H peakiueit Ha bel-2. V
35,8% OonbHBIX TOCIE TpOBElIEHUs JaHHOM Tepamuu 3hdexT Obul
OTpULATENbHBIM, Ccpeld HuX y 73,7% (eHOTUn OIyXOJNEBbIX KIETOK HMEN
KOMOMHAIINIO, COCTOSIIIYIO U3 KIIETOK C BBICOKOM 3KCIIpECCHe MyTaHTHOI'O T'€Ha
mtp53 u Ki-67, a Taxke Hu3Kyr 3Kkcnpeccuto rera bcl-2. B 3 rpymme (42
OOJILHBIM MPOBEJICHA JyueBasi TEparusi) ¢ MOJOKUTEIbHBIM 3(DPEKTOM OT Tepanuu
ObI0 56% OONBHBIX, CpPEOUM HHUX €O CJa00M M OTCYTCTBHEM JKCIPECCUU
MyTaHTHOro reHa Mtp53 Obuto 75% wu Tonmbko y 12,5% Obuia BbIsBICHA
yMEpeHHas dKchpeccus droro Oenka. Dkcmpeccusi reHoB Ki-67, Tak ke Obuia
cabo¥ WM OTCYTCTBOBAJA y OOJBITMHCTBA O0NBHBIX (88,8%), a axcnpeccust bcl-2
y OOJIBHBIX C TIOJIOKHUTEIbHBIM (P(HEKTOM JICUSHHS B 9TOM rpyIine Obljia BBICOKON
Y YMEPEHHOM.

Anamu3z 1, 3 u 5 netHeli BBDKHUBAEMOCTH BCEX OOCIJIEOOBAHHBIX OOJIBHBIX
OCTEOCapPKOMOM Mokazai, 4to l-romuyHas BBDKMBAaeMOCTb HaOmomanack B 95,1%
Cly4daeB, 3-roauyHas BbDKMBaeMocTb cocTaBwia 51,8%. o 5 ner moxuiau
39,37% (87) OonbHbix. CrenoBaTenbHO, KPUTEPUAMH HEOJIArOMpHUSTHOTO
nporHo3a OC SBISAIOTCS: XapaKTEepUCTHUKA JieueOHOTo atomopdo3a (BbisgBiICHHE |-
Il cremenu) ypoBeHb abeppauuii XpoMocoM B JuMdonuTax nepudepuyeckon
KpoBH 00JbHBIX OC 0oJIbllle TMCKUMUHAIMOHHOTO (5%), SKCIpeccrs MyTaHTHOTO
rena p53, orcyrctBue okcmpeccun DbCl-2,  skcmpeccus  Ki-67, Hu3kas
nudpepeHInpoBKa OMYXO0JIEBBIX KIETOK.

AHanu3 3(pPeKTUBHOCTU MPOBEACHHOIO JeueHus y 221 GoybHOro mokasan,
YTO [IOJIHOE HCYE3HOBEHHE OOJIEBOTO CHHApPOMA TPU YETKO MNaIBIIHPyEeMOM
ONyXOJIM M TOJIHOE BOCCTAHOBJICHHWE (DYHKIIMH KOHEYHOCTH Halmroaanoch y 13
(5,9%) O0NBHBIX, Y KOTOPBIX (PEHOTHUIT UMEN CIEIYIONUi Habop OMOMapKepoB —
mtp53-, bcl-2*, Ki67", XA<5%, maHHOE COCTOSHHE OLEHHMBAIOCH KakK ITOJIHBIH
KinHndeckn orBeT Ha [IXT. YacTWuHbIM KIMHUYECKUM OTBET, YMEHBIICHHE
00JIeBOr0 CHHIpPOMA M pPa3MEpOB OIMYXOJH, a TakKXke yIydlleHHue (QYHKIUH
KOHeuHOCTH oTMedanochky 84 (38,2%) ¢ denorumamu mtp537, bel-2%, Ki-67-,

50



XA<5% u mtp53-, bel-2*, Ki-677*, XA<5%. YV 96 6onbHbIX (43,4 %) HabIr01a1aCh
crabunusanus cocTosHus, a genorun Osu1 Mtp 537, bel-27, Ki67”"* n XA<5%.
[Iporpeccuposanue nporecca - y 28 (11,8%) 6onbHbIX ¢ heHoTrom mtp53*, bel-
27, Ki 67" n XA>5%.

C muenplo wu3ydYeHHs Hcxoja 3a0ojieBaHWsS HaMu OblIa OIpenesicHa
KyMyJsITUBHasi, Oe3MmeracraTudeckas © Oe3peluIuBHAas BBDKHBACMOCTh B
3aBHCHMOCTH OT KOMOMHAIIMKM I'eHETHUEeCKUX MapkepoB onyxouu (p53, Ki-67, Bcl-
2, XpoMocoMmHas  aOeppaumii). PesynbTaTel  aHanM3a  KyMYJSTHBHOU
BBDKMBAaEMOCTH, IMONy4YeHHble 1Mo Metony Karutan-Meiiepa, cpeaum OOJIbHBIX
CTPYNIUPOBAHHBIX B 3aBUCHMOCTH OT YPOBHS O3KCIPECCHH HCCIEAYEMBIX
onkomMapkepoB (p53, bcl-2, Ki-67) moka3zanm, 4ro skcrnpeccuss MyTaHTHOTO TE€HA
p53 B omyxoneBbix kierkax Hmke 10%, Ki-67 — mo 20%, a bcl-2 6ombrne 20%
KJIETOK (pHuc.9) cnocoOCTBYET YBEIMUECHUIO JTOJIU BEIKUBIINX OOJBHBIX.

DYHKLUW BbKUBAHUA

107 ,
Y -
. P53+ T +hocl-2-
S [ iabeppaLpm <5 0%
1 53-57-ocl-
© 2+/abeppaum >5,0%

0,5 1

HakonneHHoe BbBKUBaHWe

T T T T T
00 50,00 100,00 150,00 200,00

BpeMsA, MecAlbl

Puc. 6. KymyasiTHBHasi [10Jisi BBUDKHBIIMX OOJBHBIX € HEraTHBHbIM (peHOTHIOM
p53+/ki67+/bcl-2-/a6eppauun >5,0% (N=84) u no3utuBHBIM ¢enorunom p53-/ki67-/bel-
2+/abeppanun <5,0% (N=86).

[IpoBeneHHBI CTAaTHCTUYCCKUM aHAJIW3 IIOKa3all, 4TO NPH KOMOWHAIMH
npuszHakoB  p53+/Ki-67+/Bcl-2-/yposenr  xpomocomHo#i  abepparui>5,0%
mokaszaTeian 3-X W S-meTHed BbDKMBaeMocTH Oblin HmKE (40,0+£5.4% um 0%
COOTBETCTBEHHO), 4yeM mpu p53-/Ki-67-/Bcl-2+ u xpomocomubie abepparuu
<5,0%, mpu 3TOM mOKa3zaTeau 3-X U S-JETHEW BBDKUBAEMOCTH COCTABHWIIM
90,0+2,9% u 40,0+4,2%, xpome TOro, €cTh BO3MOKHOCTh OOJBHBIM C JaHHBIM
dbenotunom goxuth 10 15 mer (p<0,05). Ilpu anHanuze Oe3pelUUIUBHON
BBDKMBAEMOCTH  OOJBHBIX C HeratuBHbIM  (enoruniom p53+/Ki-67+/scl-2-
/xpomocomuast abepparust <5,0% mokasarenu 3-X U 5- JETHEH BBDKHBAEMOCTH
cocraBuan  60,0+4,9% u 10,0+3,4%, a mpu mosutuBHOM (enotune p53-/Ki-67-
/Bcl-2+/xpomocomuas abepparmu <5,0% mokasatenu paBHsauch 90,0+3,2% wu
50,0%=+4,2% (p<0,05).
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Puc. 7. Be3peuuauBHAsi [J0Js BbDKHBIIMX OOJBHBIX € HEraTHBHBIM (PEHOTHIIOM
p53+/ki67+/bcl-2-/adeppaunn>5,0% (N=67) u mno3uTuBHbIM (penorunom pP53-/ki67-/bel-
2+/a6eppanun <5,0% (N=68)
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Puc. 8. Be3meracraruyeckasi 10Jisi BHIKMBHIMX OOJBHHBIX ¢ HEraTHBHBIM (PEHOTHIIOM
p53+/Ki67+/bcl-2-/adeppaunn>5,0%(N=7) u mno3uTuBHLIM (penorunom P53-/ki67-/bcl-
2+/adeppammn <5,0%(n=62)

[Ipy wu3ydyeHHn O€3METACTATUYCCKOW BBDKMBACGMOCTH IIPH HETaTHBHOM
denorurne p53+/Ki-67+/8cl-2-/xpomocomusie abepparuu >5,0% 3-x u 5- netHss
BbDKHMBaeMOCTh coctaBuia 70,043,4% u 10,0+3,2%, a npu MO3UTUBHOM (PEHOTHUTIC
p53-/Ki-67-/BCl+2-/xpoMocomMuas  abeppanuu <5,0% cocraBuin 90,0+3,4% w
50,0+4,3% (p<0,05) (puc.8).

[TpencraBicHHBIE PE3yNbTAaThl IOKA3BIBAIOT, YTO TIPH TOJOKUTEIBHBIX
skcnpeccusx pS3+, Ki-67+ u xpomocomHublie abeppariiuu >5% MpOrHO3 OKaszaycs
HEOJIarompusTHBIM, a Tpu oTcyTcTBUU dkcmpeccun pd3, Ki-67, BCl-2+ wu
XPOMOCOMHOM abepparun <5% IPOrHo3 oKa3ajcs 0JaronpUsITHBIM.

HccenoBaHusl HEKOTOPHIX aBTOPOB W HAIIM JIAHHBIC CBUIETCILCTBYIOT O
TOM, 4YTO H3Y4YCHHE OKCIPECCHH MYTHPOBAHHOIO TIeHa-cymnpeccopa pS3 w
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XpOMOCOMHOW  HECTaOMJIBHOCTH  fABIsIeTCA ~ Oonee  MHPOPMATHUBHBIMU
MPOTHOCTHYECKUMU (haKTOpaMU IIPU OCTEOCAPKOME.

[IpoBeneHHbIE MCCIAEAOBAHMS TMOKA3aJd, YTO HA MPOTHO3 3a00JeBaHUS MpU
OCTEOreHHOM capkome U3 131 KIMHUKO-PEHTTEHOIOTMYEeCKUX, MOP(OTOTHYECKHUX,
UMMYHOJITHYECKUX, IUTOT€HETUYECKUX U MOJICKYJIIPHO-TEHETUYECKUX MPU3HAKOB
CYILIECTBEHHOE BIIMSHUE OKA3bIBAIH 15, KOTOpbIE UMENTH KOPPEISIIITUOHHYIO CBSI3b C
MPOJOJDKUTEIBHOCTBIO  KU3HU. [IpoBefeHHBIH OAHO(DAKTOPHBIA aHAIU3 C
U3Y4YCHUEM 3-X U 5-TH JICTHEW BBDKUBAEMOCTH CPeId OOJBHBIX OCTEOCAPKOMOM, a
TaKk JK€ KOPPEISIMOHHBIE CBSI3M MMEIH MECTO MEXIY KyMYJISTHBHOM,
0e3MeTacTaTU4ecKoi, Oe3peUANBHON BELDKMBAEMOCTH C (DEHOTUIIOM OMYXOJIA H
IPY COYETAHUU PA3ITUYHBIX TEHETHUECKUX MapkepoB omyxoiu (p-53, Bel-2, Ki-67,
XPOMOCOMHBIE abeppaiuu).

VYcTaHOBIEHO, 4YTO MOpU MOJIOKHUTENbHBIX 3Kcopeccusx pS3+Ki-67+ u
OTPUIATENBHBIX MMOKa3arensx BCl-2-, mpu ypoBHE XpOMOCOMHBIX abepparuii
oonbiie 5% O0JbHBIE UMENU HEONAronpusATHBIA MPOTHO3. JlOMOJHUTENbHBIMU
MPOTrHOCTHYECKUMU mpusHakamu sBisitorcs WMJI-2 u WJI-10, a Ttaxke daxrop
anrnoreHeza VEGF-A. Bce »Tu ¢dakTopbsl HE0OXOAMMO YYUTHIBaTh MPHU
OIpE/IENICHUH MIPOTHO3a U BBIOOPE CXEM JIEUEHUS], a COUYETAHHE ATUX MPU3HAKOB y
OOJIBHBIX OCTEOCAPKOMOM MOXET UIPaTh BaXXKHYIO POJIb MPU WHIAUBUAYATU3ALIU
TAaKTUKH JICYECHUS U TIPY Ha3HAYEHUU TapTeTHBIX MPEnaparos.

SAK/TIOYEHHUE

1. HWcnomb3oBaHWE  COBPEMEHHBIX  METOJOB  MOP(OJIOTHUECKOTO,
UMMYHOTHCTOXHMHYECKOTO M MOJICKYJIIPHO-TEHETUYECKOTO IS  WCCIICOBAHUS
pocTa, pasBUTHS W MPOTPECCHUPOBAHMSI OCTEOCAPKOMBI TTO3BOJIMIIO BBISBUTH
TECHYIO CBSI3b MEXIY PaHHUM DPa3BUTHEM PEIUIUBOB, OTJAJICHHBIX METACTa30B,
cTeneHbio TU(GEepeHITMPOBKH OCTEOCAPKOMBI, BBIPA)KEHHOCTBIO €€ JIEUeOHOTO
natomopdo3a, o0beMOM  OMyXOJHM, YPOBHEM OHKcIpeccuu oHkomapkepoB (R
0,886 —0,380).

2. IlpoBeneHHbIN aHAIU3 TTOKA3aJl, YTO Y OOJBHBIX MPU OTCYTCTBUU dPdeKTa
OT TMPOBEJCHHOTO JieueHUus (OHOBBIC IMOKa3aTeNH abepparuii XpoMocoM ObLTH
OOJbIIe JUCKPUMUHAIIMOHHOTO YpoBHS (>5%), uto B 4,8 pasza BbIlIEe, YeM Yy
3nopoBbIx Juil ( 8,2+0,9% no cpaBuenuto ¢ 1,7+0,3% ) u B 2,7 pa3a BbIllIe, 4eM Y
JIMII ¢ XOpomuM KImHu4eckuM 3¢ dextom (p < 0,05).

3. YcTaHOBIIEHO, YTO XapakTep IKCIpeccuu MapkepoB armonTosa (pS3 u bcl
2) u npomudeparnuu (Ki-67), y4acTBYIOIIMX B PEryJISALIUU KICTOYHOTO LUKJIA U
OOHapy>KEHHBIX B OITYXOJIEBBIX KIJIETKaX OOJBHBIX OCTCOCAPKOMOM, SIBIISICTCS
MPOTHOCTHYECKMM  KPUTEPUEM B OICHKE KJIMHHYECKOTO TEYCHHS OTOTO
3a00JIeBaHUS.

4. ®enotun OOJBHBIX, HWMEKOIMX HAOOpP OMOMApKEPOB TakoW Kak MLp
53<10%, bcl 2>10%, Ki 67<20% , XA< 5% ObuI BBIABIACH MPH COCTOSHHU
OLICHUBAIOIIMMCS KakK IMOJIHbIM KiauHu4eckui oTBeT Ha [1XT.
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5. YcTaHOBIE€HO, YTO YacTHYHBIM KiIMHHMYeckuii oTBeT Ha [IXT wmmemn
0oJbHBIE, Y KOTOPBIX ObLIO 1Ba BapuaHTa (henotunoB Mtp 53<10%, bcl 2>10%,
Ki 67<20% , XA< 5% u mtp 53<10%, bcl 2>10%, Ki 67°<20% , XA< 5%.

6. Y 6oabHBIX ¢ peHotumom Mtp 53>10%, bcl 2> 10%, Ki 67> 20%, XA>
5% BBISIBICHO MPOTPECCUPOBAHKUE OITYXOJIEBOTO MPOIECcCa.

7. Bwienen auc6ananc cyononymsuui  T-mumdoruToB. OTmedaeTcs
CHIDKEHHE UMMYHOperyaaTopHoro unjaekca ot 0.4 mo 1.1 (B Hopme ot 1.5 o 2.0),
YTO SIBJISIETCS MOKAa3aTeeM HeaJIeKBaTHOCTH UMMYHHOT'O PEarupoBaHUsI.

8. BbIIBIEHO JBYKpaTHOE TIOBBIMICHWE CHIBOPOTOYHOW KOHIICHTPAIHH
MIPOBOCTIAIUTEIBHBIX NUTOKUHOB, Takmx kak MJI-1 Gerra m ®HO-ampda y
OONMBHBIX C ocTeocapkoMoi (8.7 mr/mMmia um 6.3 Or/MJI COOTBETCTBEHHO), IIO
CpaBHEHHUIO ¢ HOpMO# (4.3 /M u 2.6 rir/mit cootBTcTBeHHO P< 0,05).

9. bruta YCTaHOBJICHA BBICOKAsI CITOHTaHHAs POAYKIUSA
MpPOTUBOBOCHIATUTENbHBIX LUTOKUHOB (MJI-10 u WJI-6). Tak, WNJI-10 Obin
noBbItieH B 1,3 pasa (9,35 nr/mn u 7,2 nr/mi cooTBeTcTBEeHHO), a MJI-6 B 23 pa3za
(79,4 nir/mi u 3,4 rir/mut) BeIle KOHTPOJIbHBIX 3HaueHui (P< 0,05).

10. VYcraHoBiI€HO, YTO CBHIBOPOTOYHAs KOHIIEHTpalus (akTopa pocrta
sugotenus cocynoB (VEGF) y 60ipHBIX ¢ ocTeocapkoMoii Obliia moBbiiieHa B 14,3
pasa B CpaBHEHUHU C JTAHHBIMU KOHTPOJIbHOM Tpymnmbl ( 520,2 nr/ma u 36,3 nr/mu;
p< 0,05). OT0 0COOEHHO BBIpAXAJIOCh B TPYIIE OOJBHBIX C BBHICOKUM PHUCKOM
MEeTacTa3upPOBAHUS U MPOTPECCUU OMTYXOJIH.
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INTRODUCTION (Abstract of dissertation)

Relevance and demand for dissertation subject. In spite of significant
progress in the modern diagnostics and therapy of tumors, prognosis for patients
with osteosarcomas still remains unfavourable. A formed situation dictates a
necessity of searching and creating new techs of early diagnostics, monitoring and
treatment of patients. Due to up-to-date achievements of molecular biology,
biotechnology and genetics significant indications which can help in diagnostics,
treatment and predicting out-comes of malignant tumors appeared nowadays.

It is known that osteosarcoma is extremely aggressive malignant tumor
disposed to rapid growth and hematogenous metastasis. There are enough quantity
of investigations in literature directed at study of bone tissue metabolism
peculiarities in norm and at bones neoplasms with the aim of detection new
potential molecular-biologic markers of tumor growth. A variety of researchers
suppose that exactly expression imbalance of these factors can be one of the
reasons of tumor growth. But they are diverse and disputable. It is supposed that
they determine fundamental features of tumor cells such as metastatic disease,
invasion, absolute proliferation, neoangiogenesis processes activity, ability to
withstand to apoptosis and also their sensibility to exogenous and endogenous
regulators.

At the same time cytocines which can be neoangiogenesis and neoplastic
proliferation activators play important role in these processes and correlate with
metastatic disease and unfavourable prediction of disease. Investigation of
molecular markers role is an important factor in diagnostics at study of malignant
growth activity at bones sarcoma. Study of tumors development mechanisms
remains actual and requires applying up-to-date investigation and treatment
methods for solving both theoretic and practical issues of oncology the final aim of
which is early diagnostics and devise effective pathogenetic methods of treatment.
Besides, a main task is improving treatment results by overcoming tumor cells
resistance on the background of polychemotherapy.

The research corresponds to implementation of tasks including to President of
Uzbekistan Decree «About measures on further intensification of health care
system» dated by the 28" of November, 2011 PP-1652; Decree of Cabinet of
ministries of the republic of Uzbekistan «About measures on further strengthening
of material and technical basis and improvement of organization of medical
institutions activity» Ne91 dated by the 29" of March, 2012 (chapter V, item 15).

So, all mentioned above predetermined relevance and demand of research.

Conformity of research with priority directions of republican science and
techs development. The research has been done in the correspondence with
priority directions of republican science and techs development SSTP-11 «Devise
of highly effective science intensive techs, up-to-date methods in medicine,
improving of health care system protection and providing ecologic safety».

Review of foreign investigations. Scientific researches directed to study
osteosarcoma biologic behaviour, devise of effective diagnostics and treatment
methods subject to up-to-date conceptions about molecular-biological and genetic
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markers which are carried out at the big international medical centers such as
The national cancer Institute in Milan, Italy; Munster multidisciplinary cancer
center, Germany; West German cancer center; Cancer center Anderson, USA,
German Cancer Research Center, Heidelberg, Germany; Center for
Musculoskeletal Surgery, Charité-University Medicine Berlin, Germany;
Department of Paediatric Laboratory Medicine, Hospital for Sick Children,
Toronto, ON, Canada; Department of Pathology and Molecular Medicine, Queen's
University, Kingston, ON, Canada; University of Alabama at Birmingham and the
Birmingham Veterans Affairs Medical Center, Birmingham, Alabama; Republican
Scientific-practical Center of Oncology and medical radiology named after
N.N.Aleksandrov, Minsk, Belorussia; ROSC named after N.N.Blokhin, RAMS
(Moscow), Research Institute of oncology named after N.N.Petrov (St.Petersburg,
Russia); Kiev National University named after Taras Shevchenko.

Significant scientific results on increasing diagnostics efficiency and
treatment quality of osteogenous sarcoma and adoption new more effective
treatment methods and predicting of disease have been received in these oncologic
institutions. For instance, in Birmingham, Alabama (USA) in the University of
pathology, radiology, cellular biology B.D.Ragland, G.Siegal at all study the role
of cytogenetic and molecular-biological markers at bones sarcomas. Professor
Bruno Fuchs devised new strategy in cure osteosarcomas metastasis and genetic
markers role in clinical course prediction. One of the biggest clinical material of
patients with osteosarcoma for the last 20 years in the world has been kept in
ROSC named after N.N.Blokhin; investigations on DNA-diagnostics of inherited
tumor syndromes and participation of oncomarkers and genes polymorphism in
inherited and sporadic forms of oncopathologies including osteocarcoma at
Research Institute of oncology named after N.N.Petrov (St.Petersburg).

Genetic investigations with the use of up-to-date molecular genetics methods
which are carried out in world scientific-research centers are necessary to adopt in
our country too. Availability of these investigations is proved by variety of leading
scientists. It is necessary to carry out a detection of genetic inherited pathology, it
allows to prevent birth of sick children. Methods of molecular medicine and
cellular techs allow to perform diagnostics and monitoring of oncologic diseases.
Molecular-genetic investigations give possibility of study tumors peculiarities
including bones sarcomas for creating new treatment strategy influencing on
particular molecules and processes, i.e. “target” therapy development.

Extent of studied issue. Etiology, genetic, pathogenetic factors and molecular
mechanisms of osteosarcoma still remain finally studied (Imyanitov, Hanson 2004;
Friedrich et al., 2008). Cells malignant transformation and tumor progression
clinically revealing by invasion into surrounding tissues and also by regional and
distant metastasis are connected with disorders of genome normal functioning
(Egger et al., 2004; Sprague et al., 2007; Kopnin, 2007; Zaridze, 2008; Blokhin,
2009). Osteosarcoma molecular pathogenesis includes a number of genetic and
epigenetic events leading to activation of oncogenes and inactivation of tumor
suppression genes underlying of tumor transformation (Lyakhovich et all, 2004;
Payne, Kemp, 2005; Croce, 2008; Zaletaev, 2008; Liechtenstein, 2009).
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It is known that gene TP53 is one of the key-point suppressor-gene of tumor
growth (Phillips, 1999; Chumakov et all, 2007; Vousden, Lane, 2007; Kopnin,
2008). Differences in «functional significance» of mutations do not allow to
receive definite results about their relation with manifestation of tumor progression
(Feki, Irminger-Finger, 2004; Petitjean et al., 2007; Brosh, Rotter, 2009). There are
also few references that TP53 gene methylation at osteosarcoma can act as
alternative mechanism of p53 protein inactivation and associated with tumor
process invasiveness (Kang et al., 2001). Ambiguity of received data by these
authors shows an importance of continuing investigations.

Singular researches on study clinical peculiarities of osteosarcoma have been
carried out in Uzbekistan. Efficiency of applying combined and modified therapy
in patients with osteogenous sarcoma of long cortical bones has been studied
(S.D.Urunbaev, M.A.Gafur-Akhunov, 2009; 2010; M.T.Achilov, A.A.Fayzullaev,
F.B.Gaziev, A.R.Akramov, T.J.Eshkabilov, 2015; M.S.Salomov, Canomor, M.A.
Gafur-Akhunov, 2015). Early underwent investigations in Uzbekistan were limited
by study the influence of different treatment types on disease prediction
(M.A.Gafur-Akhunov, J.D.Urunbaev, K.R.Nuriddinov et all 2000; , M.A.Gafur-
Akhunov, S.D.Urunbaev, L.P.Koren et all 2010). Life span and survivability
without metastasis at organ-saving and crippling surgeries have been also studied
(M.A.Gafur-Akhunov, Kh.G.Abdikarimov, S.D.Urunbaev,2008;
A.A.Khamdamov, A.V.Savkin, 2015). In consideration of all mentioned above,
study the role of molecular and cellular markers in sarcoma course is basic
direction which can help in early diagnostics, treatment and prediction of disease.

Connection of investigation with scientific-research works plan of
institution where research has been carried on. Dissertation has been made in
accordance with scientific-research works plan of Republican Oncologic Center on
themes: A-9-050 «Cytogenetic and molecular-biologic investigations for devise
pathogenetic treatment of patients with osteogeneous sarcoma » (2006-2008);
SSTP-1109-11.3-10849 «Devise up-to-date techs in study of forming multiple drug
resistance at malignant tumors of different localization and the ways of its
overcoming» (2009-2011); F-4.3.7. «Study of immunity molecular factors in
oncologic patients» (2009-2014).

Goal is to detect changes of molecular-biologic and genetic markers
characterizing tumor progression mechanisms at osteosarcoma and to prove their
role in diagnostics and treatment of this pathology.

Tasks

e To study molecular-biologic markers of proliferation, apoptosis and
angiogenesis in tumor and in blood serum in patients with osteosarcoma;

e To define the role of cytogenetic changes in patients’ peripheral blood
lymphocytes in diagnostics and treatment of osteosarcoma;

e To study peculiarity of osteosarcoma clinical course subject to molecular-
biologic factors of tumor;

e To estimate immune system condition (cellular and humoral) in patients
with osteosarcoma subject to clinical peculiarities;
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e To detect functioning of immune system cytokines (pro- and anti-
inflamatory) in patients with osteosarcoma subject to clinical
peculiarities;

e To perform analysis of prediction clinical-morphologic factors at bones
osteosarcoma;

e To prove prognostic role of molecular-genetic markers in treatment of
patients with osteosarcoma.

Subject
221 patients with osteosarcoma and 48 healthy people of comparable age and sex.

Object

venous blood and serum of patients for conduction molecular-genetic,
cytogenetic and immunologic investigatios, histologic material for testing
immunohistochemical oncomarkers.

Methods

Clinical, X-ray, morphologic, immunohistochemical, molecular-genetic,
cytogenetic and statistic methods of investigation have been used.

Scientific novelty

e A number of factors characterising oranism’s and tumor’s features
Impacting on osteocarcoma (OS) course, rate of chromosomal instability
higher than discriminatory one (5%) which is  prognostically
unfavourable factor has been shown for the first time;

¢ |t has been detected that high chromosomal instability is connected: with
progressing of tumor process; low rate of pathomorphism and tumor
differentiation; increasing of tumor size and with chondroblastic
histologic variant; and also with relative life span of patients which was
1,6 times less than in patients with low rate of chromosomal instability;

e tumor molecular-genetic characteristics developing in the network of
inherited syndromes (Lee-Frumeni syndrome), heterozygous change
c.842A>G (T>C), it is functional significant missense mutation
p.D281G;

e immunohistochemical investigations detected that achievement of full
morphologic regress at performing neoadjuvant chemotherapy was
observed in patients among which in 70,6% expression of mutant gene
p53 and expression of Ki-67 gene was absent, and in 80,0% expression
of bcl2 has been detected; in some patients after using scheme of
CIARCT it was also observed full morphologic regress, in 87,5% of
those patients mutant gene p53 was absent, in 90,0% of these patients
expression of bcl-2 gene was high and in 80,0% of patients expression
of Ki-67 gene was weak;

e expressive profile (molecular-genetic phenotype) of patients with
osteosarcoma has been detected for the first time, high chromosomal
instability (increasing chromosomes aberrations in lymphocytes of
peripheral blood of patients 5% higher) and high level of  apoptosis
biomarkers expression and proliferation (mtp53*, Ki-67%) is prognostic
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unfavourable for early metastasis and appearing of early relapses (from 6
to 9 months);

revealed negative molecular-genetic phenotype correlates with low rate
of pathomorphism (1 and 2), relative life span of patients to 3 years, it is
connected with low rate of differentiation (Gs), increase of tumor size,
with chondroblastic variant of osteosarcoma;

immunodeficiency condition has been determined in patients with
osteosarcoma which expressed in deep T- cellular immunodeficiency and
activation of humoral chain of immunity, it allows to perform early
immunologic diagnostics of progressing course of malignant process;
cytokine status in patients with osteosarcoma which showed imbalance of
iImmune system basic cytokines playing important role in forming,
development and progressing of tumor has been studied for the first time;
peculiarities of pro-inflammatory and anti-inflammatory cytokines
response at immune-proliferative syndrome — osteogenous sarcoma
have been studied for the first time, the prevalence of IL-6 has been
detected and it can serve as criteria of tumor progressing diagnostics;
peculiarities of osteogenous sarcoma progressing subject to angiogenesis
development have been studied for the first time, it has been determined
that VEGF-A expression in primary osteosaromas correlate with the
growth of local density of vessels in tumor tissues, with development of
pulmonary metastasis and unfavourable prediction for patients with such
diagnosis;

content of FGF-1, -2 endostatin in patients with osteosarcoma before
treatment for revealing their possible correlation with disease clinical
characteristics and prediction have been studied for the first time, it has
been determined that FGF-1 and endostatin have relation with
pathogenetic changes connected with bone tumor growth.

Practical results

it has been determined molecular-genetic phenotype of patients with
osteosarcoma, chromosome instability, high rates of apoptosis
biomarkers and proliferation (mtp53*, Bcl-2,, Ki-67") which are
prognostic unfavourable factors of early metastasis and appearing early
relapses;

at osteosarcoma significant role in prognosis play not only clinic and
morphologic factors but also immunologic and molecular-genetic
markers such as high expression of mutant gene-suppressor mtp53 and
Ki-67, low - Bcl-2, chromosome instability (aberration), high expression
of VEGF-A, cytokines and TNF-q;

comparative estimation of cytokine spectrum in norm and at pathology
reflects functional condition of immune system which serves as base for
clinic interpretation of immunopathogenesis, constructing of
immunologic diagnosis and prediction and necessary for conducting
immunotherapy, immunoprofilaxis and immunorecovery;
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¢ knowledge of molecular-genetic status and cytokine spectrum of patients
at osteosarcoma will allow to determine pathogenetic peculiarities of
disease, its severity and prognosis, to differentiate periods of aggravation
and remission, will give a possibility to estimate efficiency of conducting
drug therapy.

Significance of received results is proved by adequate quantity of patients,
mutually complementary clinical, immunologic, X-ray, morphologic,
immunohistochemical, cytogenetic investigations and is based on up-to-date
scientific approaches to diagnostics and treatment of patients with osteosarcoma.
Solving of tasks has been done by modern approved, correct methods of medical
statistics.

Scientific and practical significance of investigation results

Received results make significant contribution to up-to-date achievements of
molecular biology, immunology, medical genetics, oncology in study of clinic-
functional peculiarities of course, treatment and prognosis of osteosarcoma and are
the base of disease development peculiarities further study with possible
complications with the aim of forming new competitive methods of diagnostics
and treatment.  Particular results of research will give possibility for improving
the content and structure of students, clinical residents teaching programs on
diagnostics and treatment of patients with bones tumors.

Practical value of the research is in devised clinical symptom complex which
provides significant diagnostics of osteosarcoma at early stages of process
development and promotes treatment efficiency of patients. Conducting of
immunologic and genetic investigations allows to detect the features of early
metastasis and to get more full information about severity and prevalence of
disease. Data on molecular-genetic phenotype of patients with osteosarcoma has
important meaning at revealing group of the biggest risk of osteosarcoma
development and definition of perspective molecular-genetic markers in them
which have prognostic value in clinics at monitoring of treatment patients with
osteosarcoma.

Adoption of investigation results

Metal “endoprothesis” replacing diafisis area of femoral bone have been
devised and patent Ne FAP 00851 (17.10.2013.) have been recieved, 2 positive
solutions for getting patents on useful models — device for endoprosthesis of bones
diafisis (FAP Ne20150153), device for endoprosthesis of knee joint (FAP
Ne20150164 ) and also methodical textbooks and recommendations have been
included in educational process and are used in practical medicine (Conclusion of
health Ministry of the Republic of Uzbekistan Ne 8 H-3/41 dated by 10.02.16r.).

Received investigation results allowed to improve quality of diagnostics and
treatment of patients with osteosarcoma, to optimize treatment tactics, to reduce
relapses and metastasis frequency, to increase life span due to improving of
quality of medicine. Working-out of domestic knee joint endoprosthesis allowed
to reduce import, to get product by lower price in compare with foreign analogs;
wide adoption allowed to get early social recovery of patients and to save
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expenditures due to reducing of invalidity and to get economic profit due to
decreasing of hospital staying.

Approbation of investigation results

Results have been reported at 11 scientific-practical conferences, 8
international conferences: IV Congress of oncologists and radiologists of SIC
countries (Baku , 2006); V Congress of oncologists and radiologists of SIC
countries (Tashkent, 2008); I Italian-Russian scientific conference on oncology and
endocrine surgery (ltaly, 2010); ESMO 36 The 2011 European Multidisciplinary
Cancer Congress (Stockholm, 2011); ICACT 23 International Congress on anti-
cancer treatment (Frence, 2012); 22nd Biennial Congress of the European
Association for Cancer Research (Spain, 2012); Il International conference EESG
«sarcomas of bones, soft tissues and skin tumors » (Moscow, 2014); 34" Congress
of the ESSO (England, 2014). At 3 Republican conferences: Il Congress of
Uzbekistan oncologists (2011, Tashkent); Scientific-practical conference «Actual
issues of locomotor apparatus and head-neck tumors » (Nukus, 2014); 111 Congress
of Uzbekistan oncologists (Tashkent, 2015).

Publications of investigation results
58 researches have been published including 14 articles in journals

reviewed by HAC of Uzbekistan, 6 — in foreign journals; 3 patents, 2 certificates
for innovations.

Structure and volume of dissertation

There are 197 pages including Introduction, main part, conclusion, practical
recommendations, reference, 49 tables and 38 pictures.

Contents

Introduction presents relevance, goal and tasks of the research, scientific
novelty and practical value, ground of practical adoption of received investigation
results.

The 1%t chapter «Modern view on molecularObiologic and genetic aspects at
osteosarcoma and their role in diagnostics and treatment (literary review))» is
devoted to analysis of modern literature on study of molecular-biologic and genetic
markers at osteosarcoma and their role in diagnostics and treatment and also
peculiarities of immune system functioning at immunodeficiency state at
osteosarcoma. Besides, material on study common modern conception of
osteosarcoma, diagnostics, clinics and treatment has been presented.  Detailed
information on study immunologic aspects at osteosarcoma, molecular-biologic
diagnostics.

The 2" chapter «Material and methods» represents general characteristics
of 221 investigated patients with osteosarcoma. Investigations were performed at
RORC of Health Ministry of the Republic of Uzbekistan from 2005 to 2013.

221 patients with histologic verified osteosarcoma of cortical bone were
observed. Investigation groups were consisted of patients of comparable age,
tumor localization and disease stage with condition of well-defined stage
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indications maintenance, prevalence, morphology of tumor and patients age.
Patients randomizing analysis by sex showed that there were 137 (61,9%) men and
84 (38,1%) women. Randomizing of patients by age revealed that osteosarcoma
often occurred in people at the age till 20 years with the same frequency among
men 66,4% and women 60,7%, mean age made up 22,0+0,7 years. Observation
duration of patients was from 1to 7 years.

By localization patients were randomized as follows: femoral bone in 65
(53,3%) cases, shinbone in 43 (35,2%) cases and rarely fibular bone - 14 (11,5%).
From 221 patients in 71 ones (32,1%) osteolytic form was detected by X-ray, in
47 (21,3%) cases - osteoplastic type and in 103 (46,6%) patients — combined form
of osteosarcoma. At radiologic investigations it has been revealed that in 33
(14,9%) patients extension of tumor affection was defined to 5cm, in 138 (62,4%)
—from6to 10 cm and in 50 (22,6%) — 11cm and higher.

Extension of tumor process made up from 4,5 to 17 cm and at the average
made up 9,6+0,3 cm. In 13 patients (5,9%) pathologic crisis has been revealed.

Process extension rate was estimated by TNM international classification
(classification of International anti-cancer union 2007). Patients were randomized
subject to disease stage: in 187 (84,6+3,2%) patients it has been detected T2NOMO,
in 26 (11,8+1,7%) - T2NOMI, TINOMO - in 8 (3,6+0,8%). As per clinical
classification patients were also randomized by stages: 1B - 8 (3,6+1,2%), 1A - 12
(5,4+1,5%), 1IB - 125 (56,5+3,3%), Il - 62 (28,0+3,0%), IVA - 11 (4,9£1,4%),
IVB - 3 (1,3+0,7%).

Tumor volume made up 434,2+42,17 cm?®

All patients were performed basic clinic-laboratory and instrumental methods
of investigation (hematologic, radiologic investigations of bones, CT, MRI,
scintigraphy, ECG, skeleton bones radioisotopic investigation by indications,
echography).  Qualitative estimation of vascularization has been underwent by
data of standard or digital subtraction arteriography.

Immunologic investigations have been done at Institute of immunology of
Academy of sciences of Uzbekistan. Determination of basic immunologic indexes
(TNF-a, IL-1pB, IL-2, IL-6 and IL-10) has been made by IFA with the use of
commercial test-systems «Vector-Best», Russia. Determination of endostatin,
FGF-1, FGF-2 and VEGF-1 was performed by IFA-method with the use of test-
systems produced by “R&D” (USA) and «Vector-Besty» (Novosibirsk, Russia).

Immunohistochemical investigations were made at RORC of the Health
Ministry of the Republic of Uzbekistan in pathologiac anatomy department
together with laboratory of tumors biology. Immunohistochemical investigations
were carried out by standard method with the use of primary antibodies
(«Dako», Novocastra™): VEGF, bcl-2, Ki-67 and p53. Specific quantity of
positively colored tumor cells expressing the following markers of cellular
proliferation and apoptosis has been estimated: bcl-2, Ki-67, p53. Positive result
was the presence of nuclei specific staining at revealing of Ki-67 antibody and
p53 suppressor-gene, also staining of bcl-2 cytoplasmic membrane expression.
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DNA was a material for molecular-genetic investigation separated from
peripheral blood leukocytes and tumor tissues of patients with osteosarcoma. As
negative and positive controls at sequencing of nucleotide sequence of TP53 gene
at areas of 4", 5" 6" 7" 8" and 9™ exons were used DNA of tumor lines
with knowingly status. Genetic investigations were made at Research institute of
oncology named after N.N.Petrov (St.Petersburg) at the department of tumor
growth biology by chief of department professor E.N.Imaynitov.

From 2005 to 2013 patients got different types of treatment. Neoadjuvant
polichemotherapy (NPCT) has been performed in 196 (88,6%) patients, but among
them systemic neoadjuvant chemotherapy has been performed in 131 (69,1%)
patients, long intra-arterial regional chemotherapy (CIARCT) has been performed
in 29 (4%) cases, combination of systemic PCT and CIARCT has been underwent
in 24 (9,9%) patients. At systemic NCT the most frequent types of schemes were
as follows: by CAP scheme treatment was performed in 74 (56,4%) patients, EAP-
in 10 (7,6%), VCAP — in 17 (12,9%), MAP — in 10 (7,6%) and AP — in 20
(15,2%). Schemes of conducting CIARCT were as follows: by CAP scheme
treatment was performed in 34 (82,9%) patients, AP- in3 (7,3%), MAP — in 3
(7,3%) and VCAP - in 1 (2,4%). Quantity of courses varied and depended on
response for treatment, at the average, at systemic PCT made up 3,06+0,16, at
CIARCT 2,8140,18. Interval between cycles was 21 days. In some cases due to
patients’ refusal from operation, 42 (19,0%) patients were performed radiotherapy.
Single dose of irradiation made up 2,36+0,12 Gr, at the average 2,36+0,12 Gr,
total dose made up 48,56+2,74 Gr.

Surgical treatment has been performed in 162 patients. Organs saving
surgeries were performed in 94 (58,0%) cases. Taking into account all indications
and tumor invasion risks, crippling surgeries have been underwent in 68 (41,9%)
cases.

In the post-operative period 218 patients were performed adjuvant
chemotherapy: at evidenced medical pathomorphism the same schemes as at
neoadjuvant chemotherapy have been performed. At low rate of evidenced medical
pathomorphism there were added Etoposide, Iphosphamide to previous schemes
and also different schemes of high dosed polichemotherapy have been performed.

The 3 chapter «The role of cytogenetic markers at osteosarcoma»
presents data on study cytogenic markers at osteosarcoma. It has been shown that
issue of use genetic testing for prognosis and monitoring of conducted theray
efficiency of patients with osteosarcoma is possible. Combined study of
cytogenetic, pathomorphologic and clinical characteristics of osteosarcoma
indicates actuality of the research which has the aim of increasing efficiency of
early diagnostics, treatment and prognosis of osteosarcomas. Cytogenetic
investigations showed the level of chromosome instability is (5%) higher than
discrimination one is prognostic infavourable factor. At conduction of NCT it was
revealed that part of patients had achievement of full morphologic regress, in
65,2% among them level of chromosome aberration (ChA) was lower than
discrimination one. Survival function of patients with osteosarcoma acounted by
Caplan-Meyer’s method allowed to state that at ChA rate 5% lower possibility to
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live up to 3 years was in 70% patients and at ChA rate 5% higher only 50%
patients reach this period. 40% patients live up to 5 years with both high and low
rate of chromosome aberration. But only patients from group with low rate of
chromosome aberration have probability to live up to 15 years, such patients can
be 15-20%. Results show that risk to die for patients with low rate of ChA within
3 years makes up R;0.2; up to 5 years - R; 0.8; 15 years — R; 2.5, and for patients
with ChA high level those indexes were R, 0.1; 0.6 correspondingly; up to 15
years nobody lived. Therefore, a number of significant factors characterizing
organism and tumor features which impact on OS course. The rate of chromosome
instability (5%) higher than discrimination one can be refer to such signs which is
prognostic unfavourable factor. It is connected with progressing of tumor process,
low degree of pathomorphism and tumor differentiation, increase of tumor size and
chondroblastic histologic type and also with relative life span of patients which
1,6 times less than in patients with low rate of chromosome instability.

The 4" chapter «Molecular-biological markers and their role at
osteosarcoma» is devoted to data on study molecular-biologic characteristics of
bones sarcomas which go to the first plan in clinical practice for revealing
prognostic biomarkers and risk groups among patients with bone sarcoma primary
diagnosis. Parallel investigations of p53 and bcl-2 oncogenes is performed subject
to their impact on apoptosis development (pict.1,2).

';-"ﬁ,"-',tz,}' . P " § -

L
. »
v o\ & 4 2
h./. % . . )
B AN, & RN L AP
PP NS BT X

A B
Pict. 1. Osteosarcoma: chondroblastic histologic variant. A — hematoxylin-eosin; B —
immunohistochemistry p53+

Immunohistochemical investigations revealed that achievement of full
morphologic regress at conduction NCT was detected in 13% patients among who
in 70,6% patients p53 mutant gene and Ki-67 gene expressions was absent and in
80,0% bcl-2 gene expression was revealed. In 15,7% patients after use of CIARCT
scheme full morphologic regress has been observed, in 87,5% of these patients p53
mutant gene was absent, in 90,0% of these patients expression of bcl-2 gene was
high and in 80,0% patients Ki-67 gene expression was not revealed. In 14,5%
patients after NCT, in 19,4% ones after applying CIARCT scheme and in 14,3%
patients after chemioradiotherapy treatment effect was absent and tumor process
progressing was observed.
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Pict. 2. Osteosarcoma: periosteal. A - hematoxylin-eosin; B -
immunohistochemistry p53+

Survival function of patients with OS accounted by Caplan-Meyer’s method
in association with oncomarkers expression allowed to state that at absence of
mtp53 mutant gene and expression of Ki-67 gene probability to live up to 3 years
was in 98% patients, whereas at the presence of those genes expression this period
reaches 85% patients (pict. 3).

Pict.3. Osteoblastic osteosarcoma. A — tumor consists of big round cells resembling
osteoblasts, osteoid in tumor is in small quantity, stain by hematoxylin and eosin, X200.
B - immunohistochemical investigation bcl-2 in osteoblastic osteosarcoma. Positive
(cytoplasmic) reaction in separate tumor cells, positive in reactive lymphocytes.
Chromogen — diaminobenzidin, controspain by hematoxylin, X400.

50% patients with absence of mtp53 and Ki-67 gene expression live up to 5
years and 30% - 40% with their high expression. But only patients from group
with absence of mtp53 and Ki-67 genes expression have probability to live up to
15 years, such patients are 15%. Anatropic association of survival function of
patients accounted by Caplan-Meyer’s method was observed at the absence of bcl-
2 gene expression, probability to live up to 3 years was in 90% patients, whereas at
the presence of expression of that gene this period 98% patients reach. 40%
patients live up to 5 years with the absence of bcl-2 gene expression and 45% -
with high expression. Only patients from the group with bcl-2 gene expression
have probability to live up to 15 years, such patients are also 15%. Risk function is
used for prognostic aims. Results show that within 3 years for patients with
absence of mutations of p53 and Ki-67 genes risk to die makes up R, .0.4; R 4.0.2;
up to 5 years - R,4 0.8; up to 15 years — R, .4 2.5 — 2.6, and for patients with
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expression of those genes these indexes were R,_4 0.2; 1.0; nobody lived up to 15
years.

Therefore, molecular-genetic phenotype of patients with osteosrcoma is
presented by expression rate of apoptosis biomarkers and proliferation (mtp53™,
bcl-2, Ki 67%) which are prognostic unfavourable factors of early metastasis and
appearing early relapses. This phenotype is prognostic unfavourable factor of
tumor process progressing, low rate of pathomorphism (1 and 2), relative life span
of patients (up to 3 years), it is connected with low rate of differentiation (Gs),
tumor sixe increasing, with osteosarcoma chondroblastic variant. This expressive
profile is clinically connected with M (distant metastasis), but no relations with T
(prevalence).

We have done analysis of mutation in exons 5-9 of TP53 gene. Revelation
of mutations in those exons of coding sequence of TP53 gene has been carried out
in two stages. Estimation of results of high-precision analysis of DNA fragments
melting Kinetics has been made with the help of PrecisionMeltingAnalysis program
(intended for protocols analysis made on CFX96, Bio-RadLaboratories). Example
of curve of fragments melting containing mutation in compare with a sample of
“wild type” is shown in the pict.4.
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Pct.4. Mutations detection in TP53 gene with the help of high-precision analysis of
DNA fragments melting kinetics. To the left — melting curve deformation in compare with
the sample of wild type activated by the presence of heterozygous substitute c.639A>G in 6
exon of TP53 gene. This substitute is not functionally significant «keeping silence»
polymorphism. To the right — melting curve deformation in compare with the sample of
wild type activated by the presence of heterozygous missense mutation p.D281G
(c.842A>G). This substitute is functionally significant.
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Verification and refinement of high-precision analysis of DNA fragments
melting kinetics data. At revelation of melting curve deformation or displacement
of melting temperature sample of amplification product was exposed to capillary
sequencing by Sandjer’s method.

TP53, exon 6 TP53, exon 8

Pict.5. Sequencing of TP53 gene fragments. A. Sequence chromatogram of wild type
fragment of 6 exon of TP53 gene (anatropic primer); B. Sequence chromatogram of wild
type fragment of 6 exon of TP53 gene (anatropic primer). Heterozygous substitute
€.639A>G (T>C) is seen. This substitute is not functionally significant «keeping silence»
polymorphism; C. Sequence chromatogram of wild type fragment of 8 exon of TP53 gene
(anatropic primer); D. Sequence chromatogram of fragment 8 exon of TP53 gene
(anatropic primer). Heterozygous substitute ¢.842A>G (T>C) is seen. This substitute is
functionally significant missence mutation p.D281G.

Example of “wild type” fragments chromatogram containing polymorphism
and mutation in TP53 (p.D281G) is presented in pict.5. During this investigation it
was planned to reveal frequency of heritated mutations in TP53 among group of
patients with osteosarcoma. Those data are necessary to be taken into account at
searching and separating the most perspective molecular-genetic markers which
have prognostic value in clinics at monitoring of treatment patients with
osteosarcoma.

The 5the chapter «Immunologic characteristics of patients with
osteosarcoma (cellular, humoral, activation parameters of immune system
and cytokines)» presents data on study immune system condition at osteosarcoma
which are expressed by oncologic process course instability, by the presence of
different forms and morphologic types of disease. limmunoreactivity of patients
with osteosarcoma was characterized by increase of leukocytes general quantity
CD8+ cytotoxic T-lymphocytes, CD16+T-lymphocytes, CD20+B-lymphocytes
and CD38+lymphocytes, CIC of small and large sizes on the background of
inhibition  CD3+-T-nmumdonutos, CD4+T- lymphocytes and IRI. Revealed
indexes of immunity repression and disease progressing were IRl and CIC.
Cytokine spectrum of patients with OS was characterized by twofold increase of
basic proOinflammatory cytokines IL-2 and IL-13 and TNF-a on the background
of non-significant activation of IL-2 and multiple increase of border-line anti-
inflammatory cytokine IL-6 on the base of 11-10 activation and it is an evidence of
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active participation of IL-6 and 1l-10 in regulation of immune response and
oncogenesis. Maximal content of pro-inflammatory cytokines  (IL-1B, TNF-a)
was typical for patients at Il clinical stage, with G2 and G3 stages of tumor
differentiation, at large size of tumor and presence of metastasis. High indexes of
inti-inflammatory cytokines (IL-6, I1L-10) were typical for patients: with
immuneresistant tumor at 11A-B and 111 clinical stages, with G2 and G3 stages of
tumor differentiation, at process progressing after treatment and short life span. At
the average rate of endostatin in patients with OS was increased in 2,6 times, FGF-
1—in 3,4 times, VEGF-A concentration in serum in 14,3 times. High indexes of
endostatin, FGF-1 and VEGF-A were typical for men and characterized by short
life span and presence of distant metastasis.

The 6" chapter «Prognostic role of molecular-genetic markers in
osteosarcoma treatment » is devoted to the investigation results of patient with
OS after chemotherapy in different combinations. After conduction of different
variants of neoadjuvant PCT 162 patients were performed operative intervention,
After conduction systemic neoadjuvant chemotherapy (SNCT) in 52 from 131
(39,7%) patients it was observed full or partial pathomorphologic regress (l11-1V
stage), in these patients afterwards improvement of disease out come was observed
in compare with 79 (60,3%) ones who did not achieve those rates ofmedical
pathomorphism. Higher frequency of organs saving operations has been observed
in patients receiving pre-operation therapy. At revelation of IlI-IV syages of
medical pathomorphism 39,7% patients were performed adjuvant PCT by the same
scheme as before operation because this scheme PCT in these cases is the most
effective. Comparative estimation of efficiency of treatment patients with OS
subject to therapy type and background rate of Xp-disorders. Results showed that
among 131 patients after SNCT (the 1%t group ) in 78 (59,5%) full or partial effect
has been noted. In 36 from 78 (46,2%) background rate of Xp-disorders was 5%
less (discrimination or separating level) but in 2,5 times exceeded midrange of
Xp-disorders in healthy people. Effect absence was observed in 42 (53,8%)
patients and background Xp-disorders were 5% higher and 7,5 times higher than
in healthy people. Comparative analysis of conducted therapy efficiency in patients
of this group showed that in 46,2% patients having positive effect from used
chemotherapy, average rate of Xp-disorders in peripheral blood leukocytes was 2,4
times lower than in patients with the absence of this therapy effect.

Patients received CIARCT and CIARCT + SNCT (53 patients — the 2"
group)and having positive (full or partial) treatment effect (62,3%) did not differ
by average background rate of Xp-disorders from those ones who received SNCT,
but it was 4 times higher than in healthy people. Effect absence from such type of
therapy was observed in 20 (37,7%) patients, 6ombHbIX, IN 70% from them the rate
of chromosome disorders was higher than discrimination one and average and
background rate of Xp-disorders exceeded in 8 times than in healthy people.
Rates of cytogenetic changes (from 6,0 to 9,2%) in lymphocyte of patients with
different therapeutic effect except rate of Xp-disorders in patients with process
progressing (16,4%, p<0,05).
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Operative treatment has been conducted in 162 patients with OS (the 3™
group). Organs- saving operations have been performed in 94 patients. Positive
effect was noted in 69,1% (65) patients with average background rate of Xp-
disorders 5% less and 4,5 times exceeding this index in healthy people. Effect
absence was observed in 30,9% patients with average background rate of Xp-
disorders 7 times higher than in healthy people. Crippling operations have been
conducted in 68 patients at inefficiency of chemotherapy and/or
chemoradiotherapy. In such patients group at progressing of tumor process
background rate of Xp-disorders was 1,5-2 higher than in patients with full effect
from performed therapy.

General 3 and 5 years survivability of patients with OS at Xp-disorders is
higher than discrimination one (5% higher) made up 78,7 +2,7% and21,3+2,7%
correspondingly and at low (5% lower) — 82,2+3,1% and 67,8+3,1 %.

For prediction tumors clinical course and choice of treatment tactics
immunohistochemical markers of proliferation and apoptosis are important
prognostic indexes. In the samples of tumor tissue fixed by neutral formalin and
pouring into paraffin there were defined oncomarkers of proliferation and
apoptosis— p53, bcl-2, Ki 67. Among patients (the 1 group) who received
systemic chemotherapy full effect was observed in 13% patients. With negative
and weak positive IHC reactions on mtp53 mutant gene and Ki 67 were 70,6%
among them and with moderate and strong expression bcl-2 (80%). Partial
treatment effect was in patients with tumor cell phenotype having negative or weak
positive IHC reactions on mtp53 mutant gene (58,5%), weak positive expression
Ki67 (70,6%), high expression bcl-2 (46,4%). In 37,4% patients from this group
therapy effect was negative.

In the second group CIARCT full and partial effects from conducted
therapy were noted in 73,6% patients, in 66,7% among them tumor cells were
mtp53 negative with moderate and low expression of Ki-67 gene and with
moderate and high reaction for bcl-2. In 35,8% patients after performing that
therapy effect was negative, in 73,7% of them phenotype of tumor cells had
combination consisting from cells with high expression of mutant mtp53 and Ki-
67 genes and also low expression of bcl-2 gene. In the 3™ group (42 patients
were performed radiotherapy) with positive effect were 56% patients, and with
weak or absence of mutant mtp53 gene among them were 75% and only in 12,5%
it was revealed moderate expression of this protein. Expression of Ki-67 genes
was also weak or absent in majority of patients (88,8%), and expression of bcl-2
in patients with positive treatment effect in this group was high and moderate.

Analysis of 1, 3 and 5 years survivability of all examined patients with OS
showed that 1 year survivability was observed in 39,37% (87) patients. Therefore
criteria of unfavourable prognosis of OS are: chracteristics of medical
pathomorphism (revelation of I-1l stages), chromosomes aberration rate in
peripheral blood lymphocytes in patients with OS higher than discrimination one
(5%), mutant p53 gene expression, absence of bcl-2 expression, Ki-67 expression,
low differentiation of tumor cells.
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Analysis of conducted treatment efficiency in 221 patients showed that full
disappearance of pain syndrome at palpated tumor and full recovery of extremity
function was observed in 13 (5,9%) patients in who phenotype had the following
set of biomarkers— mtp53-, bcl-2%, Ki67-, XA<5%, this condition was estimated as
full clinical response on PCT. Partial clinical response, decreasing of pain
syndrome and tumor sizes and also improving extremity functions was noted in 84
(38,2%) with phenotypes mtp53-, bcl-2*, Ki-67-, XA<5% and mtp53-, bcl-2*, Ki-
677", XA<5%. In 96 patients (43,4 %) it has been observed condition’s
stabilization and phenotype was mtp 53, bcl-2*", Ki677* and XA<5%. Process
progressing - in 28 (11,8%) cases with phenotype mtp53*, bcl-2*, Ki 677" and
XA>5%.

With the aim of study disease out come we have defined cumulative, non-
metastasis and non-relapse survivability subject to combination of genetic tumor
markers (p53, Ki-67, Bcl-2, chromosome aberration). Analysis results of
cumulative survivability got by Caplan-Meyer’s method due to expression rate of
investigated oncomarkers (p53, bcl-2, Ki-67) showed that expression of mutant
p53 gene in tumor cells 10% lower, Ki-67 — up to 20%, and bcl-2 20% higher
(pict.9) and promotes increasing of survived patients share. Conducted statistical
analysis showed that at combination of signs p53+/Ki-67+/Bcl-2-/rate of
chromosome aberrations >5,0% indexes of 3 and 5 years survivability were lower
(40,0£5,4% and 0% correspondingly) than at p53-/Ki-67-/Bcl-2+and chromosome
aberrations <5,0%, indexes of 3and 5 years survivability made up 90,0+2,9%
and 40,0+4,2%, besides, there is a probability to patients with such phenotype to
live up to 15 years (p<0,05).
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Pict. 6. Cumulative share of survived patients with negative phenotype p53+/ki67+/bcl-2-
/aberrations >5,0% (n=84) and positive phenotypes p53-/ki67-/bcl-2+/aberrations <5,0%
(n=86).

At analysis of non-relapse survivability of patients with negative phenotype
p53+/Ki-67+/Bcl-2-/ chromosome aberrations <5,0% indexes of 3 and 5 years
survivability made up 60,0+4,9% and 10,0+3,4%, and at positive phenotype
p53-/Ki-67-/Bcl-2+/ chromosome aberrations <5,0% indexes were 90,0+3,2% and
50,0%:+4,2% (p<0,05).
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Pict. 7. Non-relapse share of survived patients with negative phenotypes p53+/ki67+/bcl-2-
/aberrations>5,0% (n=67) and positive phenotype p53-/ki67-/bcl-2+/aberrations <5,0%
(n=68)

At study of non-metastasis survivability at negative phenotype p53+/Ki-
67+/Bcl-2-/ chromosome aberrations >5,0% 3 and 5 years survivability made up
70,0+3,4% and 10,0+£3,2%, and at positive phenotype p53-/Ki-67-/Bcl+2-/
chromosome aberrations <5,0% made up 90,0£3,4% u 50,0+4,3% (p<0,05)
(pict.10).

DPYHKUMK BbIXUBaHNA

08
064 ‘
0,44

" } _ |

0,0

HakonneHHoe BbBKMBaHWe

T T T T T
00 50,00 100,00 150,00 200,00

BpeMA, MecALlbl

Pict. 8. Non-metastasis share Bbesmeracratuueckas of survived patients with negative
phenotypes p53+/ki67+/bcl-2-/aberrations>5,0%(n=7) and positive phenotype p53-/ki67-
/bcl-2+/aberrations <5,0%(n=62)

Represented results show that at positive expressions of p53+, Ki-67+ and
chromosome aberrations >5% prognosis was unfavourable and at the absence of
expression of p53, Ki-67, Bcl-2+ chromosome aberrations <5% prognosis was
favourable.
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Investigations of some authors and our data testify that study of expression of
mutant gene-suppressor p53 chromosome instability are the most informative
prognostic factors at osteosarcoma.

Conducted investigations showed that on disease prognosis at OS only 15
from 131 clinical-radiologic, morphologic, immunologic, cytogenetic and
molecular-genetic signs which had correlation with life span have significantly
impacted. Conducted one-factor analysis with study 3 and 5 years survivability
among patients with OS and also correlation between cumulative, non-metastasis,
non-relapse survivability with tumor phenotype and at combination of different
genetic tumor markers (p-53, Bcl-2, Ki-67, chromosome aberrations).

It has been detected that at positive expressions of p53+Ki-67+ and negative
indexes of Bcl-2-, at the rate of chromosome aberrations 5% higher patients had
unfavourable prognosis. Additional prognostic signs are IL-2 and IL-10 and also
VEGF-A angiogenesis factor. All these factors are necessary to be taken into
account at definition of prognosis and choice of treatment schemes, combination of
thses signs in patients with OS can play an important role at individualization of
treatment tactics and at prescribing target medicines.

CONCLUSION

1. Applying up-to-date methods of morphologic, molecular-genetic,
immunohistochemical iinstigations for growth, development and progressing of
osteosarcoma allowed to reveal close correlation between early development of
relapses, distant metastasis, osteosarcoma differentiation rate, revelation of its
medical pathomorphism, tumor volume, oncomarkers expression rate (R 0,886 —
0,380).

2.Conducted analysis showed that in patients at the absence of treatment
effect background indexed of chromosome aberrations were higher than
discrimination one (>5%), it is 4,8 times higher than in healthy people ( 8,2+0,9%
in compare with 1,7£0,3% ) and 2,7 times higher than in peoples with good
clinical effect (p < 0,05).

3. It has been defined that nature of apoptosis markers expression (p53 and
bcl 2) and proliferation (Ki-67), participating in regulation of cellular cycle and
revealed in tumor cells of patients with OS is prognostic criteria in estimation of
this disease clinical course.

4. Phenotype of patients having the following set of biomarkers mtp
53<10%, bcl 2>10%, Ki 67<20% , XA< 5% was revealed at the condition
estimating as full clinical response for PCT.

5. It has been defined that partial clinical response for PCT had those
patients who had two variants of phenotype mtp 53<10%, bcl 2>10%, Ki 67<20%,
XA< 5% and mtp 53<10%, bcl 2>10%, Ki 67°<20% , XA< 5%.

6. In patients with phenotype mtp 53>10%, bcl 2> 10%, Ki 67> 20%,
XA> 5% progressing of tumor process has been revealed.
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7. Imbalance of T-lymphocytes subpopulation has been detected. Decrease of
immuneregulation index from 0.4 to 1.1 (in norm from 1.5 to 2.0) has been noted
and it is an index of immune reaction inadequacy.

8. It has been revealed that twofold increase of serum concentration of pro-
inflammatory cytokines such as IL-13 TNF-o in patients with osteosarcoma (8.7
pg/ml and 6.3 pg/ml correspondingly), in compare with norm (4.3 pg/ml and 2.6
pg/ml correspondingly p< 0,05).

9. It has been defined high spontaneous production of anti-inflammatory
cytokines (IL-10 and IL-6). So, IL-10 was increased in 1,3 times (9,35 pg/ml and
7,2 pg/ml correspondingly) and IL-6 23 times (79,4 pg/ml and 3,4 pg/ml) higher
than control figures (p< 0,05).

10. It has been defined that serum concentration of vessels endothelium
growth factor (VEGF)in patients with OS was higher in 14,3 times in compare
with control group data ( 520,2 pg/ml and 36,3 pg/ml; p< 0,05). It was especially
expressed in patients group with high risk of metastasis and tumor progression.
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