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YO «ButeOckuii rocy1apCTBeHHBIH
MEIHUIMHCKUA YHUBEPCUTET»

B cmamuve npeocmasnensvt cospemennvle KoH-
uenyuu namocene3a  2UNEPHIACHUYECKUX
npoyeccos IHOOMempus.

l'uneprutactiueckue MPOLECCH IHIOMET-
pus (I'TID) He mepecTarOT NPUBIIEKATH MPHCTAIIb-
HOE BHUMAaHUE TMHEKOJIOrOB, OHKOJIOTrOB, MOp(Qo-
JIOTOB, SHJIOKPUHOJIOTOB M Bpayei IPyrux CrIeIH-
anbHOCTEH. DTO OOYCIIOBJIEHO KaK YacTOTOHW HMX
BCTPEYAEMOCTH, TaK U MPEAPAKOBBIM XapaKTEPOM
3aboneBanus [12, 2, 14, 9].

Perynsus nponugepaTHBHON aKTUBHOCTU
SHJIOMETPUS MIPEACTABISET COOOM CI0XKHOE B3au-
MOJICIiCTBHE TOPMOHAIBHBIX M HErOPMOHAIBHBIX
daxrtopor [10, 27, 3]. [Tocneanue uccaeIOBAHUS
MOKAa3bIBAIOT, 4TO OOJBIIYID pOJIb B Pa3BUTHU
I'TI3 wurpaer 4yBCTBUTENBHOCTb SHIOMETPUS K
CTEPOHIHBIM TOPMOHAM, YTO B 3HAUUTEIBHOI Me-
pe ompenensercss BO3pacToM MalMeHTOK U OTIIH-
Yaercss B MPEMEHOIAy3albHOM BO3PacTe B CPaB-
HEHUH ¢ pernponykTuBHbIM [19, 9].

B mocneanue roapl MHOT'O HCCIIEIOBAHUMA
HaTpaBJIeHO Ha M3y4deHue ydacTusi GakTopoB poc-
Ta B (PU3UOJOTUHU M MATOJOTUHU JIOKATBHOTO pery-
JIupoBaHus dHaAoMeTpus [9].

CaMoperynsauust SHAOMETPUsT HEBO3MOXKHA
0e3 amonto3a. TakuM oOpa3om, B mporecce pocra
OHJIOMETPHUSI TPOUCXOAUT TIOCTOSHHBIH OanaHc
MEKAy amonto3oM u mnponudepanueid. He wuc-
KtodeH (akT, 4To copepikaHue (PakTopoB Mpo-
mudepanud ¥ anonTo3a KOHTPOJIHPYETCS CTe-
pOHMIHBIME TOpMOHaMH [9].

IMaTorenes TUTEPILIACTHYECKUX
MPOIECCOB IHIAOMETPHS

I'TID sBnsOTCS MPOSBIEHHWEM T'OPMOHAIIb-
HOro jucbanaHca ¥ BO3HUKAIOT B pe3ynbTare [4,
2,116,309, 6]

HapYyLIEHHOT'0 Tpolecca co3peBaHust (ho-
JIMKYJIOB, OBYJISIIMN, 00pa30BaHus >KENTOro TeNna,
MPH HAJTUYUH (POJUTHKYIISIPHBIX KUCT;

CTPOMAJILHOM THIIEPILIA3UMY;

OITYXOJIN Te€Ka-KJIETOK;

TUIEPIUIa3uH KOPhI HaIMOYeYHUKOB;

HApYIIEHWU TOHAJIOTPONHOW (PYHKIHMH TH-
nor3a; HEKOPPEKTHOM MPUMEHEHUH 3CTPOreHOB;

0O0630pbI

[TaToreHes rumepIUIaCTUYECKUX MPO-
IICCCOB SHOMETPHUS
(muTepaTypHBbIi 0030p)

M3MEHECHUU B MeETa0oJIM3Me TOPMOHOB
(oxupenue, IUPPO3 TEUCHH, TUTIOTUPEO3).

B Hacrosimiee BpeMsi cymiecTByeT 00ib-
1I0€ KOJINYECTBO HCCIIEIOBaHUM, B KOTOPBIX
MOKa3aHO Ba&)XHOE 3HAu€HHE KOHIIEHTPAlUU
PELeTITOPOB K 3CTPOreHaM M MpOrecTepoHy B
OIyXOJIAX PHAOMETPHUS KaK OJHOTO U3 MPOrHO-
CTHYECKHX TIOKazaTeledl OMyXoJeBOr0 pocTa
[Creasman W.T. e al., 1993; Morris P.C. &
al., 1995;Vecek N. etal., 1994].

Jlo HacTosIIero BpeMeHHu MIMPOKO pac-
CMaTpUBAIOTCA J[Ba MATOICHETHYECKUX BapH-
anta pasButus ['TI9, npemnoxennsie 51.B.
Boxmanom [9]. M3HauajapHO MaHHAS TEOPHUS
OblTa MpeanokeHa il OOBSICHEHUS Pa3BUTHUS
paka 3HJIOMETpHs, HO OHa OCTAETCs aKTyajb-
HOW /10 HACTOSILEro BPEMEHH M COCTaBJIAET
OCHOBY HCCII€IOBaHUI1 pa3HbIX aBTOPOB [25].

OcHOBOIf TIEPBOr0 MaTOT€HETUYECKOTO
BapuaHta pa3Butus I'TID gBnsgercs mmnTens-
Hasg OJCTPOreHHas CTUMYJSALMS SHIOMETpUs
MPH OTCYTCTBUM aHTUIPOIU(EPATUBHOTO JeH-
CTBHUS IporecTepoHa. JTOT MEXaHM3M pa3BH-
tust ['TID game orMedaercst y >KEHIUH JETO-
POHOrO W TPEeMEHOoIay3aJbHOr0 BO3pacTa ¢
AQHOBYJISITOPHBIM MEHCTPYaJIbHBIM LUKIJIOM (I10
TUIY MEPCUCTEHIMH (OJUIMKYJIA MM aTpe3UH
(GOIUTHKYIIOB), @ TAKKE C HAPYIICHUSIMH SKUPO-
BOTO U YIIeBOAHOro 0oMeHoB [9]. Okupenue -
WCTOYHUK DHIIOTCHHOr0 00Opa30BaHUs 3CTPOHA
3a c4€T apoMaTH3ali aHJPOCTEHANONA U Ha-
KOIUIEHHUSI 3CTPOreHa B KUPOBOW TkaHU. OHO
MPUBOJIUT K YBEIUYEHUIO <«3CTPOrE€HHOIo My-
Ja» B OpraHu3Me H, TAKUM 00pa3oM, CTUMYJIH-
pyeT pa3BUTHE TUIEPIIIACTHUECKHX MpoIec-
COB B TKaHSIX-MHIICHSX, 0COOEHHO B DHJOMET-
pun. K pa3Butuio aGComOTHOH rUmepIcTpore-
HUU TIPUBOAUT IOBBILIEHHAs] CEKPELUs 3CTPO-
TCHOB MEPCUCTUPYIOMIUM (OJLTUKYIIOM HIIN
¢domukysipHol kucroii. B nmaHHOM criydae
MPOUCXOAUT JJUTEIbHOE HE(PU3NOIOTHYECKOE
BeigeneHne E2 [Watanabe J. et al., 1991].

[Ipy MHOXKECTBEHHOW aTpe3uu (OILTU-
KYJIOB CO3/[a€TCs BOJTHOBAsI CEKpPELUs 3CTpOre-
HOB Ha HEBBHICOKOM YpPOBHE, HO B TEUEHHE JJIH-
TenpHOro BpeMeHH. OCHOBHBIM  (aKTOPOM,
BBI3BIBAIOIIMM IPONU(EpalI0 dHIOMETPHS,
ABIIsieTCS. aOCONMIOTHAs WM OTHOCUTEIbHAS
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TUIEP3CTPOreHNUs MpPU OTCYTCTBUM aHTH3CTpPO-
TeHHOT 0 BIMSHUS nporectepoHa. OCHOBHas poib
MNPUHAUIEKUT JJIUTEIBHOMY MOHOTOHHOMY BO3-
JIEHCTBUIO HA S3HJOMETPUI ACTPOrE€HOB.

[Ipu BTOpOM HaTOreHETUYEeCKOM BapUaHTE
(qamre BCTpeuaeTcss B MOCTMEHONAY3aJbHOM Iie-
pHo/ie) MOXKET ObITh HOPMAIIBHBIH TOPMOHATBHBIH
OpoQuib HIM OTCYTCTBHE TOPMOHAJBHBIX BO3-
JICICTBUM, HO IIPY 3TOM U3MEHSETCS peaKlMsl 3H-
JOMETpHsI Ha OOBIYHBIE TOPMOHAJIBHBIE BO3/IEHCT-
BUsA. B nmaHHOM ciydae SHIOKPHHHO-OOMEHHBIC
HapyIIeHUs MOJHOCTBIO OTCYTCTBYIOT MJIM MUHU-
MaJIbHO BhIpaxkeHbI [9].

B npemenonay3albHOM NEPUOAE YBEIHYU-
Baercs yacrora ['TI3, yuutsiBasg Hajauuue aHOBY-
JAUUU B 3TOM Bo3pacte. CTeneHb BIMSHUS THIIe-
PACTPOr€HUM HA OPTaHbI-MHILEHU OIPENEIIIETCS
HE TOJBKO KOHLEHTpALMEN 3cTpaaunona, Ho U UH-
JeKCOM CBOOOAHOTO 3cTpaauona. Ilpu aHoByIIs-
LM ¥ B3aUMOCBSA3aHHBIX C HEH TOPMOHAIBHBIX U
METa0ONNYECKUX HAPYIIEHUSIX MOBBIIIAETCS CO-
JiepikaHue B KPOBH OMONIOTMYECKH aKTHBHBIX JCT-
POr€HOB U aHJAPOI€HOB M3-3a CHUYKEHUS KOHIICH-
Tpaluu B KPOBH CTEPOU]] CBSI3BIBAIOLIETO TII00Y-
nuHa [9]. Konebanuii ypoBHs cekperun (Hoiim-
KYJIOCTUMYJIHPYIOIIETO0 U JIOTEUHU3UPYIOLIErO
ropmoHoB mipu I'TID nocraTouno mmpok (y »eH-
IIMH B PENPOAYKTUBHOM M NpPEMEHONay3abHOM
BO3pacTHBIX nepuoaax skckperus OCI" yame mo-
BhIlIeHa, a JII' — MoxkeT OBITh ITOBBIIIEHHON U I10-
HIbKeHHOH) [13, 2, 14]. Takum oOpa3om, B mpe-
MeHoIay3anbHOM Bo3pacTHoM nepuoje ['TID Boz-
HUKAET, BEPOSTHO, B pE3ylbTaTe JUIMTEIbHOIO
3CTPOr€HHOr0 BO3/ICHCTBUS.

B pazsutuu I'TID urpaer poiab He TOIBKO
a0CONIOTHAsT MJIM OTHOCHUTENbHAST THIIEPICTPOre-
HUS, HO U HapylleHue OajgaHca B CUCTEME ACTPO-
TeHbI — IPOT'€CTEPOH, YTO MPUBOANUT K CHUKEHUIO
MIOATOTOBKM KJIETOK 3HAOMETPUS K BO3ACUCTBUIO
TECTareHOB.

Xmenpaunkuit O.K. u coat. (1994) Boime-
JSIFOT HECKOJIbKO (hopM TunepacTporenuu [16]:

TUIIEPICTPOreHus], BO3HUKINASL B PE3YJIbTa-
T€ BO3JEUCTBHS OONBLINX J103
3CTPOr€HOB B HELMKIMNYECKOM PUTME IpU pas-
JIMYHOTO POJA YBEIWYEHUSX KIETOK, IPOLyLH-
PYIOIIMX 3CTPOreHbl B AWYHHUKAX, BKIIOYas OMy-
XOJIM SIMYHUKOB M HAATIOYE€YHHUKOB;

TKaHEBass TUIIEPACTPOrEHHUs, KOTopas Ha-
Omroaercsl MpH MOBBIIIEHHOW PEeLleNTHBHOW 4YYB-
CTBUTEIBHOCTH 3HJOMETPHUS TpPH HOPMAJIbHOU
WJIY TIOHMKEHHOM CEKPELIUH 3CTPOrEHOB;

($yHKIMOHANBHAS WM MeTabomrudecKas TH-
[IEP3CTPOr€HNUsl, Pa3BUBAOILASICS BCIEICTBHE pac-
CTPOMCTBAa MEXAaHU3MOB PErYyJSILIUNA CEKPELUU 3C-
TPOTE€HOB WJIM X MeTaboIn3ma,

SITPOT'€HHAsI TUIEPICTPOTEHUS B pe3yJib-
TaTe JIedeHUs! OOJIBIIMMHU M JJTUTEIbHO BBOJH-
MBIMH JI03aMH 3CTPOTEHOB.

ITokazaHo, 4yTo HapsAy C 3CTPOreHaMu, B
pazsutun ['TID npuHuMaer ydacTue IENbINd
psia OMONOTMYECKHM AKTHUBHBIX COCIMHCHHIA:
METa0ONMUTHl apaxHuJIOHOBOH KHCIIOTHI - TIPO-
CTarjaHJIuHbI, TpoMmOokcan B2, mpocranuk-
JIVH, TIOUTIENTUAHBIE PaKTOPhI POCTA, a TAKKE
cucTeMa KJIETOYHOTO M T'yMOpPajJbHOIO MMMY-
Hurera [11].

Beccriopen ¢axkt, 4To HapylIeHHs Mexa-
HHU3MOB HOPMAJbHOTO KJIETOYHOTO pPOCTa M
KJIETOYHOH mponudepanuu nexar B OCHOBE
naToreHe3a OOJIBIIOrO YHCIa THUIEpIUIacTHYe-
CKUX TaTOJIOTHYECKUX MPOILECCOB, K KOTOPHIM
taroke orHocstes ['TID [17].

W3BecTHBI TpU OCHOBHBIX BHA BHEKJIE-
TOYHBIX HHAYKTOPOB, KOTOpbIE MOOYKIArOT
KJIETKA-MHIIEHN K aKTHBHOW Mpoiudepanun
[17]:
. TOPMOHBI;
UTOKUHBI,
pOCTOBBIE (DaKTOPHI.

AxtuBamuss EGFR npoucxogur
cJIeAYIOIUM 00pa3om:

CBSI3bIBAHUE CTIEIU(DUIECKOTO JIU-
raHjia ¢ BHEKJIETOYHBIM JJOMEHOM
| penenTopa

u3MeHenus peuenropa EGFR, uro
BEJICT K IUMEPH3AIH OTACTbHBIX
MOHOMEpOB

—

bocopunupoBaHre TUPO3ZUHOBBIX
AMUHOKHUCJIOTHBIX OCTaTKOB BHYT-
PHUKJIETOYHOTO JIOMEHA pelenTopa

Onuaepmanbheiii hakTop pocra (EGF),
SIBIISIETCS. OCHOBHBIM POCTOBBIM  (haKTOPOM,
KOTOPBI CTUMYJIHUPYET MaTOJIOTMYECKUN pOCT
KJICTOK. MHUIIICHb JEHCTBUS JaHHOTO (hakTopa
B Kietkax - ero peuenrop (EGFR, nin HER1)
- TpaHCMEMOpPaHHBII THKONPOTEHH, SKCIpec-
CHPYIOIIMICSA Ha MOBEPXHOCTU KaK HOpPMallb-
HBIX, TaK U TPaHC(HOPMHPOBAHHBIX DIUTEIH-
aJbHBIX KIIETOK.

[Nomumo EGFR, k cemeiicTBy pernento-
poB EGF otHocsTCs peuenTopHbie Oenku: c-

erbB2 (u3BecTHBI Oojlee Kak PEIENTOp
HER2/neu), c-erbB3 (HER3) u c-erbB4
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(HER4). Bce oHM KOQUPYIOTCSl IPOTOOHKOTCHAMHU
cemeiicTBa C-&’b u mosTomy mHoOra HasbIBarOTCS
Erb-peentopamu.

B pesynbraTe uero 3amyckaercs BHYTPH-
KJIETOYHBIN KacKaJ|, TiepeJarollfii CUTHAI OT KJle-
TOYHOH MOBEPXHOCTH K A1py. SnepHbie pakTopsl
TPAHCKPHIILIUK SIBJISIFOTCS KOHEYHBIMH 3(PQEKTO-
pamMH CHrHaJbHOTO Kackajga. OHH TpsSMO WIH
OTMOCPEOBAHHO CTHMYJIHPYIOT DKCIPECCHI0 Te-
HOB, KOTOpBIE KOHTPOIHUPYIOT Au]depeHIpOoBKY,
nponudepalnuio, anonTo3, aare3uio u KIeTOYHYI0
MOJBMKHOCTb. IJTO TEHBI, KOAMPYIOIIME Kak
EGFR, daktop pocra »sHAOTENIHS COCYI0B
(VEGF), wuncynuHOnonoOHbIiH (akTop pocTa
(IGF), tax u muorue npyrue oenku [17].

EGF, cBs3biBasch co crielupuIecKuMH pe-
HenTopamMu, OOYCIaBIMBAaeT MHTOTHYECKYIO aK-
TUBHOCTH DHJIOMETPHAIBHBIX KIIETOK, T.€. HX MpPO-
mudepanno. ITO TO3BOJISIET MPENNOI0KHUTh, YTO
pa3BUTHE THIEPIUIA3HUH SHAOMETPUSl y OOJNBIINH-
CTBa MAIMEHTOK MPOUCXOJUT B TMPUCYTCTBUH
EGFR, HO 03 CyIlleCTBEHHOrO TOBBIIICHUS HX
KOHIIGHTpAIMH, KaK 3TO HaOmIogaercss Mpu pake
sHpoMerpusi. CpeaHuid moOKazaTeNlb KOHIEHTpPa-
nun EGF, no maHHBIM pa3HBIX aBTOPOB, Y Mallu-
€HTOK C aJIcHOMaTo30M 3HAYUTENBHO HUXKE, YeM
npu pake sugomerpust [10,11].

B Tkanum sHIOMETpHS Takke OOHapyXeH
MHCYJIHHONOA00HBIN (akTop pocra-1 (IGF-1),
KOTOpBI TOXKE Y4acTBYeT B MPOIIECCE POCTa Kile-
ToK U ux muddepenuuposke. |GF-1 u uHCYIHMH
y4acTBYIOT HEMOCPEACTBEHHO U OMOCPEOBAHHO B
TOPMOHAJbHO OOYCIOBJIEHHBIX MpOoNrepaTHB-
HBIX TIpolieccax dHAoMeTpus. BaxkHoe 3HaueHne B
narorenese ['TID umeroT Merabosiuueckue Hapy-
LICHUS, CBA3aHHBIE ¢ oxupeHneM. Kpome toro, B
KJIETKax >KUPOBOM TKaHM BO3MOXKHO TpeBpallie-
HUE aHJPOCTEHIMOHA B DCTPOH, YYUTHIBAs HaU-
qre apoMaTa3HbIX (pepMeHTHBIX cucTeM. [loaTomy
y MAlUEeHTOK C OXHPEHHEM MPOUCXOIUT HEKOH-
TPOJIIUPYEMBI TOHAJOTPONMHAMHU CHHTE3 3CTPO-
reHoB. B coueraHuu ¢ pa3BUTHEM WHCYJIWHOPE3U-
CTEHTHOCTH M THUIEPUHCYIMHEMHH, COMPOBOXK-
JAIOIINX O)KUPEHUE, U3MEHSETCS TaKKe U SIMYHU-
KOBBII crepoujoreses. llpu runepuHcynmHeMUn
WHCYJIMH B3aMMOJICHCTBYET HE TOJBKO C COOCT-
BEHHBIMH PELENTOPaMU, HO HAYMHAET CBSI3bIBATH-
cs ¢ penentopamu |GF-1. DTo mpUBOAUT K pa3BH-
THIO STMMHUKOBOM THUIEPAaHIPOTEHUH W AHOBYJIS-
1y [9].

Kpome Toro, B ycnoBusix TUIEpHHCYIIHHE-
MUH, YMEHBIIAETCS BBIPA0OTKA B TMEYEHH CTEPOH/T
CBSI3BIBAIOIICTO TJIO0Y/IMHA, a TaKkKe OEIKOB, KO-
Topeie cBs3biBatOT |GF-1. DTo mpuBOAMT K yBe-
JINYCHUIO KOHIICHTPAIMUA CBOOOJHOIO, OMOJIOTH-
yecku nocrynHoro |GF-1 u actpaauona, a 3HaYuUT,
yCUIIMBaeTcss MX MponudepaTuBHBIA 3P QeKT Ha
SHJOMETpUl. B CcBOrO oyepenb, MHCYJIUH, B3au-

MoJelcTBys ¢ perentopamu |GF-1, Hanpsimyto
CTUMYJIHPYeT KIETOYHYIO0 mponudepanuio B
CITU3UCTON 000JI0YKE TeNla MaTKH.

JlaHHBIE O pPONU POCTOBBIX (AKTOPOB
npu ['TID nmo HacTosAmEero MOMEHTa H3y4YEHBI
HEJIOCTATOYHO M SIBJISIFOTCS MPOTUBOPEYUBHI-
mu. Tak, konnentpaius EGF-peneniropos u o-
TGF nouru B ABa pasa Bblle, 4eM B (asze mpo-
mudepanud HOpManbHOrO SHAoOMeTpus. [lpu
I'TID Taxke MOBBIMIACTCS KOHIEHTpanus [3-
TGF [9]. O6uapyxen ¢aktop pocta GHudPOO-
JIacTOB, O0JAAAIONINK AHTUOTEHHOH aKTHBHO-
CTBIO M CIOCOOCTBYIOIIMK HEOBaCKyJIspU3a-
LIUH, T.€. POCTY HOBBIX KalMJUISIPOB HE TOJIBKO
B DHJIOMETPHH, HO U B OIyxoJieBoi Tkanu [81].

Erdem O. et al., 2007, uccnexosamu
skcrpeccuto VEGF, a taxke CD 34 npu [1I'D,
aJICHOKapIIMHOME W B JHAOMETpHH B (azy
nponudepanun. Oxcrnpeccus VEGF 6Opuia
3HAQYUTENBHO BBIIIC TPU THIEPIUIA3HH HIO-
MeTpHsl M aJieHOKapIMHOME, YeM B Mpoiude-
pPaTUBHOM DJHIOMETPUH. XOTS OKCIPECCHs
VEGF 6bma Beimie npu ['TID u agenokapum-
HOME, HE TOJIyY€HO KOPPETATUBHBIX B3aHMO-
CBsI3el C APYrMMH MapKepaMy aHTHOTeHe3a.
[pu uccnenopannn CD 34 HUKaKWX pa3idyuii
B HCCIIElyeMBIX Tpynmnax He ObLIO HaiieHO
[24].

Siegfried S. et al., 1995, uzyuas daxrop
pocta keparunornutoB MPHK, coobmiaror, uto
YpOBEHb  €ro  SIBJSIETCS  TPOreCTEPOH-
3aBHCHUMBIM, TOTJIa KaK YPOBEHb €ro perenTo-
pOB — OOJBIIE ACTPOreH, YeM MPOrecTEePOH-
3aBucHM [22].

Jymuaukos E.®., Ab6pocumos A.l1O.,
2001, moka3anu, 4TO BaXXKHBIM BHYTPHUKJICTOU-
HBIM TIPOLIECCOM B HSHJIOMETPHUU  SBIISETCS
amonTo3, 32 CUeT KOTOPOTo MOJJIEPKUBAETCS
KJIETOYHBI TOMeocTa3 B TEUEHHWE MEHCTPY-
QIBHOTO LUKJIA MyTeM JJIUMHHAIMHA CTapero-
HIMX KJIETOK U3 (PYHKIMOHAIBHOTO CIIOSI DHJIO-
merpust matku [7,8]. Torma kak CoxoBoit 3.M.
u ap., 2002, ycraHOBIJIEHO, YTO B OCHOBE TH-
MEepIUIACTHYECKUX M HEOMJIacTH4YecKux 3abo-
JICBAHHI DHIOMETPHS JISKAT HAPYIICHUsS MPO-
LIECCOB aIONTO3a M CBSI3aHHBIE C HUMH aTo-
Joruueckue u3MeHenus kiaerok [15]. Xors mo
HACTOSIIIEr0 BPEMEHN MEXaHU3MBI aromnTo3a B
9H/IOMETPUH JKEHIIMHBI ellle IONHOCThIO He
W3YUYEeHBI, OCTAaeTCsl MPEAMETOM CIOPOB POJb
0eNKOB, Y4acTBYIOUIMX B MpOIeccax amonTo3a
(bel -2, BAX u P53) B HEM3MEHEHHOM DHJIO-
METPUU M MIPU Pa3BUTHU MATOJIOTHUECKUX CO-
crostauii [Tao X.-J. et al., 1997; Watanabe H.
et al., 1997].

HWccnenoBanusi, MpoOBOIMMBIE Pa3sHBIMU
aBTOpPaMHU TOKa3bIBAIOT, YTO MHpONUQeEpaTuB-
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HBIE MIPOLIECCH B SHJIOMETPHUU BO3HHKAIOT Ha (o-
HE TPOrPECCHPYIOIIEr0 CHUKEHHS CIIOCOOHOCTH
KJIETOK K aronTo3y. Yem 0OoJiblie BhIpakeHa CTe-
NEeHb THUMEPIUIa3Hud DHIOMETPHs, TeM OOoJiblle
CHIDKEHA dKCIIPECCHst MapKepoB amomnTosa [9].

Yumnauko E.®., Abpocumor A.1O., 2001,
YCTaHOBWJIM, YTO AaroNTO3 OCYIIECTBISCTCS |
KOHTPOJHMPYETCSl TCHETUYECKHMMH, HWMMYHHBIMH,
TOPMOHAJIbHBIMU U JIPYrMMHU Mexanu3Mamu. Ho
HayallbHbIe, MYCKOBBIC SIBJICHHS MpOIECca OCTa-
IOTCS. MaJIOW3y4YCHHBIMH. ATIONTO3 BBI3bIBACTCS
BHyTpeHHUMH (noBpexaenue saepuoi JJTHK) wmu
BHCUIHUMH BHEIIHUMHU (IUTOKMUHBI, IEPAMUJI,
rmoKoKopTuKon s, Fas-murana, Ca®" u ap.) cur-
HajJlaMu. BHYTpUKJIETOYHO mepenaercs C MOoMo-
MIPI0  CHTHAJINEPENAONIMX  BHYTPHKICTOYHBIX
OENKOB.

[TporpaMMupoBaHHasi KJIETOYHAs CMEPTh
MOXKET ObITh pasjeneHa Ha Tpu daser [18]:

aKTHUBAIMsl CUTHAJIA - MHIYKIHUS alloNTo3a;

perynsius v BbionHeHUE (dddexTopHast
¢asza);

CTPYKTYPHOE KJIETOYHOE TTOBPEXK/ICHUE.

MopdodonornueckumMu  pU3HAKAMH  arlonTo3a
ciyxar [17]:

M3MEHEHUS KIIETOYHOH MEeMOpaHBbI;

pacmnaj KJIETOYHOr0 S/Ipa;

YIUIOTHEHUE XpoMaThHa M (parMeHTanus
JTHK.

Makpodarn u apyrue ¢arouuTHpYOLIHE
KJIETKH PACIO3HAIOT U OBICTPO yIAJSIOT KIICTKH,
MO/IBEPrafolIMecs aronTo3y, MpyU 3TOM HE MPOKC-
XOIUT W3MCHEHHWH apXWUTCKTOHMKH TKaHH, M OT-
CYTCTBYET BOCIAJIHTEIbHBIN MPOIECC.

Hauaio uccienoBaHusM amonrosa B HJIO-
MeTpUH uenoBeka ObuIo monoxeno D. Hopwood,
D.A. Levison, 1976.

Kak mnoka3ano k HacrosmemMy BpeMEHH,
arornTo3 MOUICPKUBACT KJICTOYHBIH TOMEOCTa3 B
TEYCHUE MEHCTPYAJIbHOTO IMKJIA MYTeM SJIUMH-
HAIlUM CTapeIOIINX KIETOK U3 (YHKIHOHAIBHOTO
CIIOSI SHAOMETPHSI MATKH BO BpeMs TO3JIHEH CeK-
peropHOil ¥ MeHCTpyanbHoH ¢a3 1mkaa [Shikone
T. et a., 1997].

Tao X.-J. et al., 1997; Vaskivuo T.E. et al.,
2000 moka3zaiu, 4yTO IMPHU3HAKHU arlolTo3a B 3HJIO-
METpPHH He HaONMoAarTcs B Ga3y nporudepannn
U 110 cepeanHsbl (asel cekpennu. Torma kak yepes
3-5 nHeli mocie muKa NpOrecTepoHa B CEPEIMHE
JFOTEMHOBOW (ha3bl MHTEHCUBHOCTH TPOIIECCOB
aronTo3a yBEIWYMBACTCS, a 3aTEM IMPOMCXOAUT
MOCTENEHHOE paclpocTpaHeHHe mpolecca Ha Bce
KJIETOYHBIC KOMITOHEHTBI (DYHKIIMOHAIBHOTO CIIOSI
C JOCTH)KEHHEM MaKCHMAJIbHOTO YPOBHS arloNTo-
3a 3a 2 JHS 10 Havaja MeHctpyaiuu. M3 pador
Tao X.-J. et al., 1997, Dahmoun M. et al, 1999,

BHUHO, YTO HUIIIEMHUs, BO3HUKAIOIIAs M3-3a Clla3zMa

CHIUpPAJBbHBIX apTEPHUil Tepel HayajaoM MEHCT-
pyaiuu, sBJISETCS OJHUM U3 BO3MOXKHBIX Me-
XaHM3MOB YCKOPEHHS aromnTo3a.

Kak omucano Kokawa K. e al, 1996,
KJIETKA 0a3aJbHOrO CIIOS HE MOJBEpraroTcs
aronTo3y HU B OJHY M3 CTaJUil MEHCTpYallb-
HOT'O IIUKJIA.

[Tpu amonrto3e MPOUCXOMUT AKTHUBALUS
Kackaza | CE-tipoteas (nHTEpIEKKMH-
KOHBepTHpYIoNe (EPMEHTHI), B pe3yibTare
Yero MPOUCXOJHUT MPOTEOIH3 HIMPOKOTO CIIEK-
Tpa siAepHBIX OeiKoB. Bemymmm Monekyssp-
HBIM MEXaHU3MOM arlolTo3a SIBJISETCS MHTO-
XOHJpHaNbHbI 1MyTh. OH peanu3yercs Io-
cpencTBOM crcteMbl Oenkor Bax/Bcl.

ATIONTO3 KOHTPOJHMPYETCS COIEpIKaAHH-
€M MPOJYKTOB T'€HOB, Kak p-53, c-erbB-2 u
bcl-2 nmporennsi.

Diebold J. e al., 1996, onucano, 4to Ha
18 xpomocome nokanu3oBansl Bcl-2 (B cell
lymphoma/leukaemia-2) rensl, koTOpbie Bax-
HBI B ONpEACICHNUH, OYJIeT JIM KJIeTKa HeoOpa-
THUMO IOJIBEPIKEHA aroITo3y.

Otsuki Y. et al., 1994, BuigscHUIN, YTO
6enok bcl-2 wHrHOMpyer anonTo3 B 3HIOMET-
pUM 4YellOBEKa B TEUCHHE IMPONU(EpaTHBHOM
¢aser. B padorax Oltvai Z.N. et al., 1993, mo-
Ka3aHO, YTO TPOAroNTO3HbIN Oenok Bax, sB-
nstomnmiicst uaeHom Bcl-2 cemeiicTBa, yBenu-
YUBaeT BOCIPUUMYHUBOCTh KIETOK K KJIETOY-
HOW CMEpTH, BHIMMO, HMPOTUBOJACHCTBYS 3(-
¢ekry anTHanonTo3Horo Oenka bcl-2 Ha Kite-
TOYHOE BBDKHBaHHE MYTEM T'€TepPOAUMEPHOrO
B3aUMOJCUCTBUS.

Altaner S. et a., 2006, wuccnenoBanmm
akcnpeccuto Bcl-2 u Ki-67 npu nonunose 3H-
JIOMETPUSI, MPOCTOH THIEPIUIA3UH, CIOKHON
THIEPIUIa3Hd U aJICHOKapIUHOME JHIIOMETO-
pHs Y JKSHIIMH B TIOCTMEHOIAy3e, MOJy4aB-
HIMX JICYCHNE TAMOKCH()EHOM. ABTOPBI HE BbI-
SBUJIM HUKAKHX CTATHCTHYECKH 3HAYMMBIX
pasnuumii B skcnpeccun BCl-2 mexmy stumu
rpymmamu (P> 0.05). Onnako, sxcnpeccust Bcl-
2 TpH TONHIIO3E DHIOMETpHs Oblia 3HAYM-
TenbHO Bbime (86 %), yeM y JKEHIMH B I10-
cTMeHomnay3e (KOHTpoNibHash rpymma). OKc-
npeccust Ki-67 Obuta caMoil BBICOKOM B TpyII-
nax ¢ aJIcHOKaplUMHOMOW, THUIEpIUIa3suell >H-
JIOMETPUS C aTUIHEN U CII0)KHOW TUIepruia3u-
el sromerpust 6e3 atunuu (P <0.0001). ITpu
MOJIMTIO3€ SHAOMETPHs, B CBOIO OYepeib, dKC-
npeccus Ki-67 Oblia 3HAYUTENBHO BBIIIE, YeM
B KOHTpOIbHO#1 rpyme [20].

VYposens Oenka Bax, KOTOpBIH croco0-
CTBYET arornTo3y HU3KUi B mpoirdepaTuBHOM
IHJIOMETPUH U MOBBINIACTCS B a3y CEKpeIuH,
KOrJia anonTo3 Haubosee npepagupoBai [X.-J.
Tao et al, 1997]. OTMe4eHo, 4YTO UMMYHOpEaK-
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TUBHOCTh Oeiika Bax 3Ha4MTeNbHO BBINIE MIPU JH-
JIOMETPUAIIbHOM KaplIUHOME, YeM MpU TUIepIiia-
31H, a TOBBIIICHHAS KCIPECCHS MPOATONTO3HOTO
Oenka Bax, BO3MO)KHO, MOXKET BBI3BIBATh AIlONTO3
B ajneHokapiimHome sugomerpus [Kokawa K. et
al., 2001].

I[MpomykToM reHa-cympeccopa sBisiercs: Oenok
p53, KOTOpBII MpeICTaBiIseT COOO0H SIEPHBIA TpaHC-
KPHITTOPHBIH (HakTOp CO MHOTMMH (DYHKIMSIMHU, BKITIO-
YAOIMMH OJIOKUPOBAHKME TPOXOKICHUS KICTOK I10
MUTOTHYECKOMY IIMKITY ¥ UHYKLIMEO arloMTo3a.

Kax mokazarno Konno R. & al., 2000, skcmpec-
cust aHTHanonTo3Horo Oenka bcl-2 koutpormmpyercs
CTEPOU/THBIMI TOPMOHAMH, TO]T YCUJICHHBIM JICHCTBH-
€M 3CTPOreHOB B (hazy mpoiudepalivii U CHIKCHUEM
ACTPOTEHOB M MporecTepoHa B a3y cekpermu. Toraa
KaK BBISIBIICHBI KOPPEJISLIMOHHBIC B3aHMOCBSI3U MEKITY
KOHIIeHTpatmed Oenka bel-2 u n3MeHeHneM KoHIIeH-
TPalMK PELENTOPOB K ACTPOreHaM U TIPOreCTepOHy B
SHJIOMETPHH.

KoHTpoI1b TIPOIIECCOB aronTo3a MOKET OCyIIIe-
CTBIISITBCSL CTEPOUIIAMU KaK HETOCPEICTBEHHO, TaK M
OIOCPEIOBAHHO ITYTEM PErYJISIMK SKCIIPECCHU B 3H-
JIOMETPHH MECTHO BbIPaOaThIBAEMBIX (haKTOPOB POCTA
u 1rokrHOB [Horkora B.C., 1996; Kumar S. € al.,
1998].

B pabore Da J. & al., 2001 uccnenoBana dKc-
npeccust Oenmka anHekcuHa-1, c-erbB-2, Gemka p53,
EGF u IGF mpu pa3mi4HbIX BHAAX THIEpIUIacTHAYe-
CKHX TIPOLIECCOB HIOMETPHs (TUIIEPILIa3usl SHIOMET-
pust O€3 aTUINK, aTUITAYECKAst TUIEPIUIa3us SHIOMET-
pus) 1 aneHokapirHoMe. [1okazaHo, 4To TIpU TUIep-
UTa3UK SHIOMETpHsl 0€3 aTHINM ITyTeM WMMYHOIH-
CTOXMMHYECKOr0 OKpAIMBaHUs aHHEKCHH-1 ObLT cita-
00 TOJIOXKUTENICH TOJIBKO B OJTHOM CITydae, Toria Kak
BO BCEX OCTAJIbHBIX 00pasiax SHAOMETPHUsI Pe3yiIbTa-
Tl ObUIM OTpHIATENbHBL. [lpy aTumm4ecKol rumep-
wiazun SHaoMerpust B 90% cirydaeB aHHEKCHH-1 ObLT
PE3KO MOJIOKHUTENIEH B IIMTOIIA3ME U MEMOpaHe KJIeT-
k4, B 10% - cnabo nonoxureneH. [lpu aneHokapim-
HoMe 3HtoMeTpust B 46,7 % citydacB aHHEeKCUH-1 ObLT
NONOKHUTENBHBIM U B 53,3% - oTprnaTensHbM. DKe-
npeccusi C-@bB-2 Obuta Bepakena B 90% cirydasx
TIPH aTUTTMYECKOH TUIepIUiaziy SHAoMeTpus, a B 10%
- c-ebB-2 61 orpunarenes. Kpome toro, npu atu-
MMYECKON TUIEPIUIa3uu 3HJOMETPUS DKCIIPECCUS PE-
uentopoB EGF, sctporeHoB u nporectepona BeIpare-
Ha BO BCEX Clyyasix, Torma kak pereniropbl |GF He
ONPEASISUTMCh TIOYTH BO BCEX CITydasx. JKCIIPECCHs
Oenka p53 ObLTa 0OJIEe BBICOKOM MPY aJICHOKAPIHHO-
M€ SHJIOMETpPUSI, YeM MPU aTUITUYECKON TUIEPIUIa3uy
sunomerpus [30].

Horrée N. & al, 2007, ucciemoBam sKcpec-
curo OenkoB 1MKIMHA A, mkmHa Bl, mukmina D1,
v E, cdk2, pl6, p2l, p27, p53 u Ki67 nmmymo-
TUCTOXMMUYECKMM METOJIOM B MHTAKTHOM SHJIOMET-
MM, TIPY THIIEPIUIA3UK SHIOMETPUs Oe3 aTUINH, aTh-
MIUYECKOHM TUIIEPIUIA3HU SHIOMETPHS, a TAKKE aJEeHO-

KapIMHOME 3HIOMETpHsL. BbUIO yCTaHOBIICHO, YTO
akcnpeccust imkiHa A u Ki67 mocrernenHo yBe-
JIMYAIIACH OT HOPMAIBHOIO SHIIOMETPHS K THIIEep-
TUTa3UH U aJICHOKapIMHOME. Takue e TeHICHIMH
HaOmonamep B otHomieHnn Cok2, pl6é u p2l.
Okcnpeccust muwmaa D1, E u p53 3nauntensHO
YBEIIMYMBAIACH TIPU aJICHOKAPIIMHOME SH/IOMET-
pust, B TO BpeMsi Kak P27 yMEHBIIICS ¥ ObLT 3Ha-
YUTEIBHO MEHbBIIE TPU aJICHOKAPIIMHOME SHJIO-
merpus B cpaBaeHnn ¢ [TID [29].

Kax mokazaim Moulton B.C. & 4., 1997,
aronTo3 B SHJOMETPHH HAXOIUTCS MO/ BO3ICHCT-
BHUEM IIOJIOBBIX CTEPOMJIOB U BbI3BIBACTCA NA/ICHU-
€M YPOBHEH ICTPOTreHOB W IPOrecTepoHa. XOTs
OKOHYATEJILHO HE OMpe/e/icHa B3aUMOCBSI3b MEK-
1y (bakTopaMu arnonTo3a U CTEPOMIHBIMH TOPMO-
HamMu svaHuKOB [Saegusa M. @ d., 1996;
Bozdogan O. & d., 2002].

IIpy NOBBIIEHHOM KOJIMYECTBE ACTPOr€HOB
B DHIIOMETPHH, Pean3alysi UX OHOIOrHYeCKOro
apexTa TpyU BBICOKOM YPOBHE DKCIIPECCHUH Pe-
LIENITOPOB MOYKET CTATh OJHOM W3 OCHOBHBIX IIPH-
YUH W30BITOYHON TPONMpEpaIU  HKEIICIUCTOrO
SMUTENMS], & CIPYKTYPHBIE U3MEHEHHS CIIM3HCTON
000JIOUKHM MATKH TIPU 3TOM, MOTYT OBITh Pe3yJbTa-
TOM JPTUTEIIBHOTO 3CTPOr€HHOr0 BO3JICHCTBUS HA
TKaHb SHIOMETpHsI [5).

OnHuM K3 BaXXHBIX (DaKTOPOB B MOIEPKa-
HUM TKAHEBOr0 TOMEO0CTa3a B SHIIOMETPHUH SIBIISICT-
cs1 OalaHC MEXTy KIETOUHOM mporimdeparyed u
anorrro3om [Kokawa K. e a., 1996]. OcuoBoii yist
BO3HHMKHOBEHHSI IMATOJIOTMYECKUX COCTOSIHUM 9H-
JIOMETPHS SIBJISCTCS HApYIIIEHHE PABHOBECHSI MEK-
JTy STUMH MPOLIECCaMH PO epaliiy 1 arorro3a
[7,8].

loffe O.B. & d., 1998; Vaskivuo T.E. & al.,
2002; Kokawa K. & d., 2001, ormicamy, uro mpu
TUITAYHON runepIuiasiuy SHA0METPHUA alloITOTH4YC-
CKHIl MHJIGKC HECKOJIBKO BBIIIE, a TP aTHINYC-
CKOH TurepIuiazuy B 2.5 pasa Bblllie 10 CpaBHE-
HUIO C UHJICKCOM arlonTo3a B a3y npoiudepaniu
HOPMAJIBHOT'O SH/IOMETPHSL.

VpoBens sxcipeccun bCl-2 BbICOKHMI TOJB-
KO IIpM TUNWYHOM TUIEPIUIA3UU SHIOMETPHS
[Okayasu 1., 1997]. Torma Kak Mpu aTUIAYECKOI
TUIEPIUIA3HH, TaK U TP aJICHOKAPLIMHOME SHJI0-
METpUsI B CPaBHEHHH C HOPMAIBHBIM Mponvgepa-
THBHBIM 3HJIOMETPHEM 3KCIPECCHS aHTHAITONTO3-
Horo Oenmka bcl-2 camxkaercs [Kokawa K. & 4.,
2001].

PTEN — reH, xoHTpOIMpytommii mpomide-
paIio KIETOK, MX JU(dEPSHIIMPOBKY U aIlonTo3.
JanHble pa3Hbix aBTopoB 0 pot PTEN B passu-
T ['TI3 pasHopeunssl.

Tak, McCampbd| A.S. & al., 2006, cpaBuu-
JM ypoBeHb dkcnpeccun PTEN, uHCymHOMOmo0-
Horo (haxropa pocra-1 (IGF-I) y sxennmn ¢ Hop-
MaJIbHBIM SHJIOMETPUEM, CIIOKHOM aTUINYECKON
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THIEPILIA3UEN SHIOMETPUS U aJICHOKAPLIUHOMOW. Y ¢-
TAHOBJICHO 3HAUMTENIFHOE YBEIMYCHHUE SKCIPECCHU
peteniropoB |GF-I (IGFIR) B 6uonicusix npu I['TID u
aJICHOKapLITHOME B CPaBHEHHH C SHIOMETpHEM (ha3bl
npormdeparpm. Dxerpeccrss PTEN npu I'TID Obuta
CHIDKEHA TIPY TUIMEPIUIACTHYECKHX TPOLeccax HI0-
METpHs], YTO HE KOPPEIUPOBAIO C YBEIMUEHHOH aKTH-
Barmeii |GF-IR. ABropel monararor, 4TO CHIDKEHHE
skcrpeccur PTEN u yBenmuenne penenrropos |GF-IR
npu I'TID moryr ObITh HE3ABUCHMBIMH COOBITHSMU,
KOTOpbIE JIAIOT HA4ajlo JOTOJHHUTEIBHON aKTUBAIIMH
IGF-I 1 yBenmmumBaroT BeposiTHOCTD pazBuTust 1113 u
aJIeHOKapITHHOMBI [ 28].

Erkanli S. e d., 2007, uzydanu GuonTaTs! mpo-
T(EpaTUBHOrO 3HIOMETPHS, SHAOMETPHS C aeHo-
KapLITHOMOM, THIepIUIa3iel 0e3 aTHIHU ¥ MTOKa3alH,
gyro skcrpeccusi PTEN 3HauntensHO MeHble mpu
TUIEPIUIa3Hy U aJJeHOKapLMHOME B CPAaBHEHUH C DH-
nomeTpreM ¢asbl iposmdeparwn [23].

B uccnenosanmsx Kapucuoglu N. Et al., 2007,
OLICHEHa B3aMMOCBsI3b Mexky dkcrpeccueit PTEN u
pelenTopaMl  SCTPOTEHOB, TPOTeCTepoHa, JIPYTHX,
CBSI3AHHBIX C aroNnTo30M OENKoB, a Tatoke bal-2, bax n
aroNTHYECKU MHAEKC B HOPMAIBEHOM 3HJIOMETPHH,
npu ['TI3, aneHokapuHOME 3HAOMETPHS. DKCIIpec-
cust PTEN Obuta Oonee BBICOKOH B HEM3MEHEHHOM
SH/IOMETPHH, YeM TIpH aJicHOKapiHoMe. B To Bpemst
Kak akcrpeccust PTEN Obuta 3HaUMTENBHO BBILIE TIPU
TUIEPIUTIACTHYECKHX TIPOLecCaX DSHIOMETPUS, XOTs
3HAUUTEBHBIX PA3IMUMK B TPYIIIAX C TUIIEpIUIasuei
SH/IOMETPHS TIPOCTON U CIIOKHOH, ¢ aTummeid u 0e3
aTUIUK OOHAPYKEHO He ObLT0 [26).

Takum 00pasom, mpodsieMa THIEpIIIaCTHYC-
CKUX TIPOLIECCOB SHAOMETPUS 0 HACTOSILETO BpeMe-
HH OCTaeTCsi TPEIMETOM TPUCTAIEHOTO HHTepeca
yUEHBIX U Bpayeii, a JaHHbIE, IPUBOIMMbIE MHOTHIMH
WCCITENIOBATENSIMH, TIPOTUBOPEYHBBL. A YCIIEX JICUeHHsT
u npodunaktuky permaueo ['TID Bo MHOrOM 3aBu-
CUT OT Tporpecca B TIO3HaHWH STHONATOreHe3a 3TOH
MaTONOTMH, KOTOPBIA HA CErOIHSILHEM JTare HeBO3-
MOKeH 6e3 pyHIaMEHTaIBHON HAYKU W OKCTIEPUMEH-
TaJIbHBIX MCCIICJIOBAaHNH.
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