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BUKOPUCTAHHSA HAHOYACTHUHOK K BIOMAPKEPIB
OHKOKJIITHUH UISA BUSABIEHHSA PAKY HA PAHHIX CTAAIAX

Anomauia. OHKONO2TUHI 3AX60PI0BAHHS € OOHIEI 3 HAUCEPUOSHIWUX NPOOLeM
cyyacHoi meouyunu. BoHu xapaxkmepusyromuvcs HEKOHMPONbOBAHUM DPOCHIOM
amunoeux KIimuH, 30amHUxX NPOHUKAMU y HAGKONUWHI MKAHUHU Md YMEOpoeamu
memacma3su. Hosi memoou diacHOCmuKu paxy, 3aCHO8AHI HA CYYACHUX MEXHONOR2IAX,
He Jiuue NOKpawyoms SKicmos ma weuoKicms 0ilaeHOCMUKU, d U 8I0KPUBAIOMb HOBI
moxcnueocmi Onsi nikyeanusa. Came pAaHHE BUABNEHHA PU3UKIE MdA NPUSHAYEHH:
JUKYB8AHHA 0036071A€ 3aN00iemu po3GUMKY X60pobu ma Ccmeoproe 6Ci yMosu O

mMpuBano2o i NOBHOYIHHO2O0 JHCUmms NayleHma.
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Kniouosi cnoea: nanouacmunku Ax Oiomapkepu, HAHOCKEUBIHZ, OHKOAO2IUHI

3AX60PIOBAHHA, PAHHA diaeHocmuka.

OHKOJIOTIYHI 3aXBOPIOBaHHS - 1€ Tpyma XBOpPOO, IIO0 BUHUKAIOTH YHACIHITOK
NOPYIICHHS] MEXaHI3MIB POCTY, MOMALTY Ta 3aruleni KITHH. Y HOPMI KIITHHU
OpraHi3My MarOTh OOMEKEHHI UK KUTTS, MPOTE Y BUMAJKY OHKOTEHHHUX 3MiH BOHU
HaOyBalOTh 3/IaTHOCTI OE3KOHTPOJBHO PO3MHOXKYBATHUCS, YTBOPIOIOYU 3JIOSIKICHI
nyxJuHu. Pak € o/iHi€l0 3 MPOBITHUX MPUYUH CMEPTHOCTI Y CBiTl. 3a manumu BOO3,
IIOPOKY B1JI OHKOJIOTIYHMX 3aXBOpPIOBaHb NoMupae moHaj 10 MITbHOHIB JIOAEH.
[TpoGnema paky € He JuIIe MEANYHOIO, a i COLIIANIbHOIO, /1K€ BOHA BIUIMBAE HA SIKICTh
KUTTSI, MPALIE3/IaTHICTh Ta EKOHOMIKY CYCITIJIbCTBA.

OCHOBHMMH YWHHUKAMHU DPO3BUTKY OHKOJIOTIYHHX 3aXBOPIOBaHb € TE€HETHUYHI
MyTaIlli, BIUIUB KaHIEPOTEHIB, BIPYCHI 1H(EKII, TOPMOHAJIbHI TOPYILIEHHS Ta
HECTIPUATINBI YMOBH HABKOJHUIIHBOTO CepeAOBHILA. [ eHETHYHI MyTallii MOXYTh OyTH
CHaJKOBUMH a00 HAOyTUMU BHACIIAOK JIii 30BHIIIHIX (DAKTOPIB.

[IporHo3 oHKOMAIlIEHTIB OaraTto B YoMy 3aJI€KUTh BiJl pAHHBOI JIarHOCTUKH PaKYy.
CBo€yacHa J11arHOCTUKA € 3alIOPYKOI0 YCHIITHOTO JIiKyBaHHs. BoHa BKIIIOYa€ KIIIHIYHE
oOcTexxeHHs1, JaboparopHi aHaji3u, IHCTPyMEHTalIbHI MeToau Ta Oiomcito. biomcis
BBAKAETHCS «30JI0TUM CTAHJAPTOM» JIIalHOCTUKH, OCKUIBKM JIO3BOJIIE TOYHO
BU3HAUUTU TNPUPOAY NyXJIWHHU. J[0 I1HCTpyMEHTadbHUX METOAIB Hanexarbs Y3JI,
peHTrenorpadisi, KOMIT FOTE€pHA Ta MarHITHO-pE30HAaHCHA ToMOoTpadisi, eHIOCKOIIIs Ta
IIET-ckanyBaHHs. BoHu JoromaratoTb BCTAHOBUTH PO3MIp, JIOKATI3aIlil0 Ta CTaIilo
My XJIMHU.

[TokpamuTy CcUTyalil0 MOXHa 3a JIOIOMOTOI0 BIIPOBAKEHHS TEXHOJOTIH
KOMIT FOTEPHOTO HABYaHHA Yy CHUCTEMY CKPHUHIHTY Ta JIarHOCTHKHU 3JI0SKICHUX
HOBOYTBOPEHb, 3/IaTHUX 3 BHCOKOIO TOYHICTIO BepudikyBaT pak. Haitoinbm
NEPCHIEKTUBHUM Yy 1bOMY HampsIMKy [IIarHOCTUKA OHKOKIIITUH BBaXKA€THCA

BUKOPUCTAHHS HAHOYACTHHOK K Ol0MapKepiB.
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HanoyacTHKM MarOTh JyK€ BEJNMKY KIJIBKICTh 3aCTOCYBaHb Yy CydacHId

MeauiuHl. Jlesiki 3 HHMX BXKE CTald HEBIJ €MHOIO CKJIAJ0BOI0, HAINPHUKIA],
JTIATHOCTUYHMUX TMpoleayp. Bcee Ouible mpemapariB, B OCHOBI SIKMX 3HAXOASATHCS
HAaHOYACTHUHKH, BIPOBAKYIOTHCS 10 KIIIHIYHOT TPAKTHKH.

CninbHa poborta naboparopii HaHOMEIUIMHM Ta MaHYeCTepChKOrO LEHTPY
JOCTIPKeHHS paky [7] mokasaina, 110 HAHOYACTUHKU MOXYTb OyTH BHKOPHUCTaHI Jis
30MpaHHs OUIKIB 13 UPKYJIIOI0Y01 KPOBI MAII€HTA JJIsl aHAITI3Y, 10 JO3BOJISE JIKapsIM
BUSIBJISITH OlOMapkepy OHKOKIITHH. KpoB 6 TaIlleHTIB 3 pakoM SE€YHHUKIB Oyra
BUKOPHUCTaHa Yy TMPEACTAaBICHOMY JOCHIIPKEHHI, 100 BIEpIIE MPOLTIOCTPYBaTU
MTOTEHITIMHI MOXJIMBOCTI 3aCTOCYBaHHS HaHOYACTHHOK. Pi3H1 OUIKH MOB’S3YIOThCS 3
HAHOYACTUHKAMHM 3 PI3HOIO0 CIOPITHEHICTIO, IO PU3BOIUTH J0 YTBOPEHHS KOPOHHU 3
PI3HHM YacoM JKHUTTS Ta CTaOUIbHICTIO. TOMy BaKJIMBO, 0O THUIT OUIKIB, OB’ I3aHUX
13 KOHKPETHUMHU HAaHOYACTUHKAMH, OYB 3pO3YMIJIUM J0 MOYATKY JTOCIIIKEHb.

Mapkepu XBOpOO YacTO BAXKKO BHUSBUTHU TPATUIINHUMU METOAMH, OCKUIbKU
BOHM MaJjl SIK 3a pO3MIPOM YAacCTUHOK, TakK 1 3a KUIbKICTIO KpPOBOTOKY. Lle moxe
MPU3BECTH JI0 XHUOHO-TIO3UTHUBHUX a00 HETaTUBHUX PE3yJbTaTiB 31 3ryOHUMHU
HaCJIIJIKaMu TSl TAI[l€EHTa Ta 3HWKEHHSIM JOBIPHU 10 MEIUYHOI Ipodecii B LILIIOMY.

Opmnak mMiABUINEHA YYTIHUBICTH, IO 3a0e3MmeuyeThbess O1IKOBOIO KOPOHOKO Ta
HAHOYACTUHKOIO, 3BaHA «HAHOCKEHBIHIOMY, IO3BOJISE€ JOCIIIHHKAM Ta KIIHIIACTAM
CKJIACTH OUIBII MOBHY Ta JOKJIAAHY KAPTUHY MPO CBOIX MALlI€HTIB.

OnHier0 3 XapaKTEpPUCTHUK HAHOYACTHHOK, fKa POOUTH iX 0ararooOiIsIbHUM
areHTOM y TEpPaHOCTHLl, € MOXJIMBICTh iX JOKam3alii B Micui xBopoou [7]. Ls
3[IaTHICTh /0 KOHIICHTpAIlli CIIPUYUHSIE HE TIIBKH JIOKAJIbHE 30UIBIICHHS KUTHKOCTI
JKApChKOT PEYOBWHM, ajie¢ e W TMIJBHINYE KOHTPACTHICTh 300pa)KEHHS TIPH
JETEeKTyBaHHI HAHOYACTUHOK. SIK MpaBUiio, B L1i rany3i BAKOPUCTOBYIOTh KOMILJIEKCHI
HAHOYACTHUHKH, SIKl CKJIAQJAIOThCA 3 0araThox KOMITOHEHT [6,8], 3a BepCi€ro NESIKUX
HAyKOBIIIB, TaK 3BaHl, «riOpuaHi» HaHodyacTUHKM [4]. B Ham dyac pgeski 3
HAHOYACTUHOK, IO MAalTh TEPAHOCTUYHI BIIACTUBOCTI, MPOXOAATH IOKJIHIYHI Ta

KIiHIYHI BunpoOyBaHHs [5]. Hanpukmnan, po3po6aeHO HAHOUACTUHKU OKHCY 3aii3a,
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(GyHKITIOHATI30BaH1 aHTUTLIAMHU 0 CHEHU(IYHUX MPOTEIHIB KIITUH TI100JIaCTOMHU.

3aBISKM ~ MarHeTHUM  BJIACTHUBOCTSM, BOHH MOXYTh OyTH  JI€TEKTOBaHI
MarHeTOpe30HAaHCHOIO METOOI0, a 3aBJIIKM aHTUTLIIAM IIPSIMYIOTh JI0 KJIITHH My XJIMHA
Ta COpUSIOTH iX 3HMIEHHIO [3]. KBaHTOBI TOukH, (PyHKIIOHAII30BaHI CrICU(pIYHIM
JUIL KJIITAH PpaKy TMPOCTaTH amnTaMepoM, sIKi MICTITh Ie W JOKCOpYyOIiIuH,
BUKOPUCTOBYIOTBCSI BOJHOYAC JUIsl JCTEKTyBaHHS pakOBUX KIITHH Ta iX
KOHTPOJIBOBAHOTO BUHUIIEHHS [1,2,9].

HoBi MeToau 1arHOCTUKU paKy, 3aCHOBaHI Ha Cy4aCHUX TEXHOJIOTISX, HE JIMILIE
MOKPAIIYIOTh SKICTh Ta MIBUIKICTH I1arHOCTUKHU, @ U BIAKPUBAIOTh HOBI MOXKJIUBOCTI
g JiKyBaHHsS. [eHeTHuHe TecTyBaHHs, IWITYYHUM IHTEIEKT Ta MOJIEKYJspHA
Bi3yalizaiisi — 1€ IHCTPYMEHTH, SKI MOXYThb KapJWHAJbHO 3MIHUTH MIAXIJ 0
JIKyBaHHA paKky. Y MIpy iX BIPOBAJ)KCHHS B KJIIHIYHY NPAKTUKY MOXKHA OUYIKYBAaTH
3HAYHOTO MpOTrpecy B 00POTHO1 3 MM 3aXBOPIOBAHHSIM.

BucHoBkn.  OHKOJIOTIYHI ~ 3aXBOPIOBaHHS  3QJIMINAIOTBCS  OAHIED 3
HaWCKJIAJHIIIUX NpodiieM cyyacHoi MeAauluHu. I[IpoTre pO3BUTOK TEXHOJIOTIH,
YIOCKOHAJICHHS JIIarHOCTHKY Ta HOBITHI METOJHM JIIKYBaHHS Jal0Th HAJIII0 HA 3HAYHE
MIJBUILEHHS PIBHS BW)KMBAHOCTI TMAall€HTIB. Benwky poib y  3HMKEHHI
3aXBOPIOBAHOCTI Biirpae npogijakTuKa Ta paHHE BUSBICHHS MATOJOTIH.
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BIOTEXHOJIOTTYHI METOAHN OYUINEHHSA CTIYHUX BO/]

Anomayia. Cmiuni 600u, 0coOIUBO HeOuUWeHi, MICMAMb GeIUKY KIiIbKiCMb
namo2eHHux eipycie, Oakmepiiu, MIKPOCKONIYHUX 2pubis, npomucmie ma IHUUX
napazumuynux meapun. Ilpobrema 3a0pyoHeHHS NOBEpXHEGUX 600 CKUOAMU
HeoYUWeHuUx CMIYHUX 600 € HAO3BUUAUHO 20CMPOIO I MOJCe CMamu HPUYUHOIO
BUHUKHEHHS HAO38UYAIHUX CUMYayill Y 38 SI3K) 3 eni0emionociuHo0 Hebe3neKor ) pasi
30i1bUleHHs  THQEKYIUHOI 3aX60PIOBAHOCMI HACENEeHHS BHACIIO0K DeKpeayitiHo2o
goo0oxkopucmysanis. biomexnonociuni memoou ouuweHHs CMIYHUX 800 CMAIOMb 8Ce
OibUL  NEepPCNeKMUSBHUMU )  CLIbCbKOMY 20CHO0ApCcmel ma  azponpoMUcio8OMY

KOMNJIEKCI.
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