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B crathe npuBeneH aHAJIN3 JAHHBIX JHUTEPATYPbI OTHOCHTEIBHO POJIA OCHOB-
HBIX (AKTOPOB pHCKAa B MeXaHM3MaxX Pa3sBHTHS PaKa MOJIOYHOH :Keje3bl
(PMX) (maciencrtBeHHoro ¢aktopa, (pOHOBBIX MpeAPaKOBBIX 3200J1eBaHN,
PO MMMYHOJe(HIHMTA, TOPMOHAJIBHOIO AWcOaTaHca NPH Pa3JINYHBIX JH-
AOKPUHOMATHSAX, BO3PACTHOr0 (aKkTopa W psaa APYrux) HA MOJIEKYJISPHO-
KJIETOYHOM, OPraHHOM M CHCTEMHOM YPOBHSIX. ABTOPHI /1eJIAIOT aAKLIEHT Ha
MeXaHM3MaX OHKOI'eHHO# TpaHcGopManuy KJIeTOK 10 BJAMSTHHEM I'HIepiIcT-
POTeHHUH Pa3TUYHOIrO reHe3a, HA (poHe THIOTHPEO3a, a TaK:Ke U3OBITOYHOIO
o0pa3oBaHusl CBOOOJAHBIX paAMKAaNIax NPH Pa3JIMYHBIX popMax MaTOJIOIMH,
0012720 IMX MYTAT€HHOW AKTHBHOCTBI0 M HAPYIIAIOIIUX IPOLECChl MeXK-
KJIETOYHOT0 B3auMoJelicTBHA. Baxnasa poab B mepexoae ImepBoil cTaguu
KaHIeporeHe3a — OHKOTeHHON TpaHc(OpManWu B CTAAHIO IPOMOIMH OTBO-
AUTCS MPeAIeCTBYIOINNM U CONMYTCTBYIOIIMM HMMYHONAe(HUIUTHBIM COCTOSI-

HHUAM, KOrJa HApymaeTcd 3JUMHHAUA MAJIUTHU3UPOBAHHBIX KJIETOK.

Heonnactuueckuii mponecc npencras-
nser co0oil HeoOpaTUMBI, TEPCUCTEHTHBIH,
AyTOXTOMHBIA POCT KIJIETOK, 0OYCIIOBIIEHHBIH
paccTpoiCTBOM B3aUMOAEHCTBHUS MPOTOOHKO-
TCHOB M aHTHOHKOI€HOB HA OCHOBE CTYIICH-
YaThIX U3MEHEHNWH TeéHOMa MOHOKJIOHA KJIETOK
[6, 10, 12, 16].

B HacTosimiee Bpemsi, OYEBUIHO, UTO
(akTOpBI pHCKa, 3THOIOTHYECKUE (HAKTOPHI U
MyCKOBBIE MEXaHWU3MBI PAa3BUTHS HEOIUIA3UH,
B YaCTHOCTU paKa MOJIOYHOHM JKele3bl, 4pe3-
BbIUaifHo rereporenns! [8, 9, 12, 13, 19, 20,
22,23, 31, 33].

OcHoBHBIE (DaKTOpPBI pHICKa Pa3BUTHUS
paka MOJIOYHOM JKele3bl MPEACTaBISIIOTCSI
CIIEAYIOIUM 00pa3oM:

1) HaciencTBEHHAs MPEIpPacIIONOKEH-
HOCTB;

2) COBHTM TOPMOHAJIBHOTO OanaHca B
YaCTHOCTH HapylIeHHs] MPOMYKIHUU U peler-
MU TOHAJOTPOIHBIX TOPMOHOB THIIO(H3a, a
TaKKe 3CTPOreHOB, MPOrecTepOHa, TOPMOHOB
I TOBUIHOM JKEJIe3Hl, NpOJaKTUHA-
OCHOBHBIX PEryJIsATOpPOB Nponudepanvu |
IUQPEPEeHIUPOBKU  SIUTENNS] MPOTOKOB U
aJIbBEOJT MOJIOYHOM >KeNe3bl U UX (PYHKIHIA;

3) BospactHoii ¢aktop (B 85% pakx
pasBuBaercs nocie 40 ser);

4) pasBuTHE UMMyHOIehUIMTA U Ha-
PYLICHHE SIMMHUHALINY OIyXOJIEBBIX KIIETOK;

5) Hanmuune (GEeMHHU3UPYIOMUX OIY-
XOJIell SIMYHUKOB, COMPOBOXKAAIOLINXCS THIIE-
PACTpOTreHHEN,;

6) TOpUMEHEHHE OSCTPOreH3aMeCTH-
TENBbHON TEpamuy C LENbI0 YCTPAaHEHUS! CHM-
NTOMOB KIMMAaKTEPUYECKOTO M IIOCTKacTpa-
LUOHHOTO CHHAPOMOB;

7) HajaW4yMe TUNEPIUTACTUYECKHX IPO-
LIECCOB B MOJIOYHOM kene3e. (pubpoaseHoMa-
T03a U (UOPOAAEHOMBI, BHYTPHIIPOTOKOBOMH
MaHIIOMBI,

8) x Qaxropam pHCKa pa3BUTUS paka
MOJIOYHON jKeJe3bl OTHOCATCS Takue (popMel
9KCTParecHUTaJIbHOW MATONOTHU KakK OXKUpe-
HUE, caxapHbIi AuadeT, TUTIEPTOHHS, a TaKKe
XpOHUYECKOE JEeWCTBUE CTPECCOPHBIX pa3-
JpaskuTeneH;

9) puck pa3BUTHS paka MOJIOYHOM Ke-
JIe3bl BO3pacTaerT MpH HaJMYUHM B aHaMHE3€ U
MPEALIECTBYIONIEM JICYCHUN paKa SIMYHHUKOB,
9HIOMETPHS, TOJICTONW KUIIKH;

10) peanbpHOE MomMdHUUIUpYIOIIEE ACH-
CTBHE Ha OpraHU3M M YacTOTy BO3HHUKHOBE-
HUS B MOMYJISIHUN TOPMOHO3aBUCHMBIX HOBO-
00pa3zoBaHMl OKa3bIBaCT XapaKTep MUTAHWUS,
M30BITOK B MUIIE KUPOB M IOJWHEHACHIIICH-
HBIX KHUPHBIX KHCIIOT,
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11) x dakropaMm pucka MOJOYHOH Ke-
JIe3bl OTHOCST W TIEepBBIE pofbl mocie 34 Jer,
abopt nocne 35 ner, meHomnaysy nociue 50 net
U pyTHe.

Kacasice ponu HacneacTBeHHOro Qax-
TOpa, B Pa3BUTUU paka MOJOYHOHU KeJe3bl,
HEOOXOIMMO OTMETHUTH €r0 POJIb IIPUMEPHO B
5-10% 3aboneBannii. HacnencrBennas gpopma
paka yaiie IUarHOCTHPYETCS Yy MOJIOIBIX
KSHILMH PENpOAyKTHBHOrO Bo3pacta [18].
Kak noka3pIBaroT KIMHHYECKHE HAOMIOICHNUS,
HaIW4he B CEMbE POICTBEHHHKOB, OONBHBIX
pPaKkoM MOJIOYHOH >KeNe3bl, 3HAYUTEIbHO MO-
BBIIIAET PUCK pa3BUTHUS 3a0oieBaHus. B cBs-
31 ¢ 3THM OblJIa BbIIENIEHa 0c0o0asi HO30JI0TU-
gyeckass (opMa MATOJIOTMU — paKk MOJIOYHOH
JKene3bl, B paMKaxX KOTOPOH BO3MO)KHO HalH-
Y€ PasInYHbIX T'€HETUYECKU AEeTePMUHHUPO-
BaHHBIX (hopM. [Ipuuem, aBTOpHI HE HCKIIO-
YaroT BO3MOKHOCTb HAIMYMS B TOMYJIALUU
IByX (QoOpM paka MOJOYHOH >Kele3bl — Ha-
CIIEZICTBEHHOT'O U CIIOPAMYECKOr0.

Ha ocHoBe M3y4eHUS! OTOCNBHBIX PO-
JOCIIOBHBIX OBUIM TPEATIOKEHBI CIIEAYIOIINE
KPUTEpUHU Ul BBIACICHUSl «HACIEICTBEHHO-
rO» paKa MOJIOYHOM JKEJIe3bl:

1) Gomee paHHUWII BO3pacT Hayaja 3a-
OoJieBaHuA,

2) IBYCTOPOHHOCTH ITOPAYKCHUH;

3) «BepTUKaNbHas» Mepenava 3aborne-
BaHMS,

4) Hanuuue crelu(UYecKux OImyxoJe-
BBIX acCOLUALNT,

5) ymydiieHHas BBDKHBAEMOCTH OOJb-
HBIX.

Taxk, S.B. Boxman, 1993r., Ha Oomib-
[IOM KIMHUYECKOM MaTepuaie H3y4usl poib
TeHETHYECKOH MPeapacloioXeHHOCTH B pas-
BUTHUH PaKa pazId4yHON jokanu3anuu. Oxasa-
JIOCh, YTO Y KPOBHBIX POICTBEHHHI] OOIBHBIX
paKkoM MOJOYHON JKele3bl PHUCK Pa3BUTUSA
aTOro 3aboneBanus B 3-5 pa3 BhINIE, YEM B
JKEHCKOM TomnyJsiuuu B 1enoMm. Mccnenosa-
HUE CEMEHHOro ()oHa BBISIBHIIO ACCOLMALIUIO
paka SUYHUKOB C KapLUHOMOH SHIOMETPHS U
MOJIOUHOM >kene3rl. Kpome Toro, y poacreen-
HUI] OONBHBIX PaKOM YHAOMETPHUS OTMEUAETCs
BBICOKAsl 4acTOTa paka MOJOYHOW >KeJe3bl,
paka SMYHMKOB M pakKa TOJICTOW KUIIKUA. B
HACTOSIEe BpeMs YTBEPAMIOCH MHEHHE O
TOM, 4TO OoJiee paHHHUI BO3pacT MaHH(ecTa-
OUU paka SBJISETCS BEIyUIMM TNPU3HAKOM
BCEX HACJICACTBEHHBIX HEOIUIa3Hi, B TOM

YHCclIe M paka MOJIOYHOHM jKele3bl. DTo 00y-
CIIOBJICHO Pa3BUTHEM MYTallUU YK€ B 3apo-
JBIIIEBBIX KIJIETKAX, Ui MaHu(ecTauu KO-
TOpOH HEOOXOMMa IMOBTOPHASI COMAaTHYECKas
myranuu. [Ipu HaciencTBeHHOW Qopme paka
BCE TKAHU HECYT «IIATOJIOTHYECKUN» T'eH, Mo-
3TOMY HacJeICTBEHHBIH paK XapaKTepU3yeTcs
MEPBUYHO MHOKECTBEHHBIM IOpPaKEHHEM.
Beimu BBISIBIEHBI TakKWe OMYXOJIEBBIE acco-
[UalK1, KaK paKk MOJIOYHOH Kene3bl U ract-
POMHTECTHHAJIBHBIM paK; paK MOJOYHOW XKe-
JIE3bl M paK SIMYHUKOB; PaK MOJIOYHOHN JKeNe3bl
U OITyXoJeld MSTKHX TKaHeW, Mo3ra, si3bIKa U
rOpTaHy, aApPEHOKOPTUKANbHAs  ajeHoMa
(SBLA -cunapom). PasnuuHble OmMyXoJeBbIe
ACCOIMALMN CBUJACTEIBCTBYIOT O TI'EHETHYe-
CKOW TeTepOreHHOCTH paka MOJOYHOU Kere-
361. OTHUM U3 3HAUYMTEIBHBIX JOCTHXKEHUH B
MOJICKYJIAPHO-TEHETHUYECKIX HCCIETOBaHHUIX
PMX sBunocy ortkpeitue renoB BRCAL u
BRCA2, repmuHanmbHBIE MYTallMd KOTODPBIX
OIPENENIOT HACIEACTBEHHYIO (OpMY I3THX
HOBoOOpa3oBaHuil. HacnencrBeHHwsle MyTa-
UM 3TUX TEHOB O0ycClIaBIUBaOT OT 56% m0
80% pucka pazButus PMIK Ha mporsmkeHHH
Bcel ku3HU [22, 26]. CriekTp MyTaumii rena
BRCAL nocratouno mmpok: 71% myrauwmit
OTHOCUTCS K CABWUTY PaMKH CUWTHIBAHHS 3a
CUeT MUKpPO — MUHH — Jeneunid. Kak u3Bect-
Ho, TeH BRCAL nokamm3oBaH Ha ydacTke
17921.1.-21.2. Tloteps skcmpeccun BRCAL
KOppENHpYET C YCHJICHHEM Npoiudepanuu u
YBEIMYEHHEM OIYXOJIEBOTO Y3JIa.

JpyruMm reHoM-cympeccopoM, Oomee
cnermuuHbiM s PMOK, sBisiercs reH
BRCAZ2. Myramus 3Toro reHa urpaer Bax-
HYI0O pOJib B DPa3BUTUH CEMEHHBIX CIlydaeB
PMIXX kak y MyxuuH, Tak y xeHuwH [18].
Hapsny ¢ HacneacTBeHHBIM (DaKTOpPOM, BaXK-
Hasl Poiib B PA3BUTHH paka MOJIOYHOM >Kele3bl
OTBOIUTCA THUIEPIPOAYKIHHU 3CTPOTEHOB,
00pa30BaHMIO UX PEAKTUBHBIX META0OIUTOB,
a TaKKe U3MEHEHHSIM PEleNUU 3THX TOpMO-
HOB KJIETKaMH MHUIIECHSAMH. BbIckasbiBaeTcs
TOYKA 3PEHUS, YTO MO/ BIUSHUEM SCTPOreHOB
BO3HHUKAET HKCIPECCUsl HEKOTOPHIX MPOTOOH-
KOTEHOB B KIIETKax-MHUIICHSAX, B YaCTHOCTH
reHa Cc-fos, resa C-myc, reHa C-jun, CTUMYJIH-
pyercsa oOpa3oBaHUE IUKIMHOB, IIMKIUH3ABH-
CHUMBIX KMHA3, ayTOKPUHHBIX U MapPaKPHUHHBIX
pocTOBBIX (akTOpoB M uX perenpos [9, 21,
39]. YcraHOoBiEHO, YTO TPOIECC MPOMOIUU
IpU paKe MOJOYHOW Keme3bl, a TaKkkKe He-
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OIUTa3Wi JAPYrodl JOKaldW3alWdd CBA3aH C
MOIIIHON MHIYKIIUEH 3CTpOreHHOM perenTtop-
HOH CHCTEMBI. DCTPOreH-WHAYHHPOBAHHBIE
Oenku-(hakTopsl pocTa OKa3bIBAIOT AayTOK-
PUHHBIE WIN TapakpuHHbIE 3G QeKThl. YcTa-
HOBJICHO, 4YTO PELENTOPbl MOJUIENTHAHBIX
(akTOpPOB pocTa OTHOCATCS K CEMEHCTBY
ERBB, »skcnpeccupoBanel Ha MeMmOpaHax
KJIETOK, MpryYeM HauOojbllee 3HaYCHUE HMe-
tor ERBB2 wnmu HER2/neu. B mporiecce un-
TEHCUBHOW TOPMOHAJIBHOW CTUMYISLUH ICT-
POTrCHOBBIX PELENTOPOB MOJOYHON JKENe3bl
BO3HHMKAET YCHJICHHE OOpa30BaHMA TpaHC-
dopmupyromero dakropa pocra anbga (TGF-
), otHocsmerocst k cemeiictey EGF (omu-
nepMaibHOro (akropa pocra). TGF-a — ctu-
MYJIHPYET MHTOTHYECKYIO aKTHBHOCTB, POCT
OITyXOJIEBBIX M HOPMAalbHBIX KJIETOK JIHTE-
JUAIBHOTO TPOHCXOXACHHs, oOnagaeT aH-
TMOTEHHOM akTHBHOCTRIO [9, 32, 35, 38]. B T0
Ke BpeMs oOpasoBaHue 3CTPOreH-
PELENTOPHOTO0 KOMILJIEKCa MHIYLUPYET CHH-
T€3 MHCYIMHO-OJOOHOrO (hakTopa pocTa U
noJaBJisieT 00pazoBaHUE TpaHCHOPMUPYIO-
mero ¢akropa pocra 6era (TGF- B). [Tocnen-
HUll npuHaIexuT cemeiictsy EGF, Topmo-
3UT JIENIEHHE OIyXOJEBBIX M HOPMAJIbHBIX
KJIETOK, MoBbImaeT ux quddeperuuposky [9,
36, 37, 40].

Knerkn cTpoMbl MOJNOYHOH Keme3bl
Onaronaps BblAENEHHIO (PUOPOOIACTUYECKOTO
(akTopa pocta CTHMYJIHPYIOT COOCTBEHHYIO
nponudepanuo, a napakpuHHO-
SMUTENNATBHBIEC OMYXO0JIeBbIe KIeTKU. DakTop
pocta TPOMOOLMTAPHOTO MPOUCXOKACHUS
YCUJIMBAET NpOoNudepannio Me3eHXUMalbHON
CTpOMBI pakoBbix omyxoueit [9, 11, 34]. Cy-
IIECTBEHHO OTMETHTh, YTO 3HAYUTEIbHAs
YacTh KIETOK, IOIBEPIrIINXCS OHKOTECHHOM
TpaHchopManuy, norubaer Ha paHHUX CTa-
JIUSIX TPOMOLMM B IMPOILIECCE aronTo3a. Xa-
PaKkTepHOl 0COOEHHOCTHIO BO3ACHCTBHS ICT-
POreHOB Ha KJIETKM MHUIICHH SIBISIETCS YTrHE-
TEHHUE arloNTo3a NpU y4acTUH OHKoreHa bcl-
2 [14]. CormacHO NaHHBIMH psiia aBTOPOB,
3CTPOreHBI CIIOCOOCTBYIOT HAKOIUIEHUIO MUK-
pocatemnuTHeIX cTpyktyp JHK  knerok-
MHUILIEHEH, paccMaTpUBaeMbIX Kak MposBIie-
Hue e eKTHOH penapanyy ee MOBPEKICHUH.
[lokazaHo, 4YTO OHKOTEHHOH aKTUBHOCTBIO
0051a1a10T HE TOJBKO IOJIOBBIE TOPMOHBI, HO
U TPOAYKTHI UX B3aWMOIIPEBpAILCHUH, B Ya-
CTHOCTH TPOAYKTHl 2-THIPOKCHIUPOBAHNUS,

16-anbha-ruapoKCUITNPOBaHUS u 4-
THIPOKCHIIMPOBAHHS, TaK Ha3bIBacMbIe KaTe-
XONIDCTPOreHbl. B MexaHn3Max OHKOT'CHHOM
TpaHC(OPMALIH SITUTEITUST MOJIOYHBIX JKEJe3,
0COOEHHO Ba)kKHas pOJb OTBOAUTCS YCUIICHUIO
nporecca 16 anba-ruApOKCUIUPOBAHUAS IC-
TpoHa [7, 14].

B pszme pabor mokasaHo, YTO aKTHB-
HOCTH (PEpMEHTOB MeTa0OIM3Ma SCTPOTCHOB-
KkaTexon-O-MeTHATpaHc(epasbl U TIyTaTHOH-
S-TpaHcepasbl pe3Ko CHUKAETCSI B MeTacTa-
3aX TOPMOHO3aBHCUMBIX OIYXOJISIX MOJIOYHOM
kenessl. [locnenHee mMpUBOAMT K HakoIUIe-
HHUIO BBICOKOAKTHBHBIX MPOH3BOIHBIX 3CTPO-
TeHOB, 00JIAZAIONINX MYTareHHBIM 3P eKToM
U CIOCOOCTBYIOIIUX MOSBIEHUIO Oolnee 310-
Ka4eCTBEHHOI'0 (DEHOTHIIA OITyXOJNEBBIX KJle-
tok [15]. Baxnas ponp B MexaHHW3Max HWH-
IOYKIIMUA paKa MOJOYHOHM JKele3bl OTBOIMUTCS
YBEMYEHHUIO COAEPKAHUSI CBOOOJHOTO 3CT-
paamona B KpOBHU, HanOojIee BEIPAKCHHOMY Y
JKCHIIMH B MeHomay3e. VICTOYHMKOM KaHIe-
POTrEHHOW MPOMOLIMHU SMHUTETHAIBHBIX KICTOK
MOJIOYHBIX JKEJIe3 MOTYT CIYKUThb OpaJbHbIC
KOHTPAIICNTUBHBI U TOPMOHAIILHBIC TIperapa-
THI, UCIIONIB3yEeMbIE MTPH MEHOIay3e B KauecT-
BE 3aMECTUTEIILHOM Teparnuu.

VYcTaHOBNIEHO, YTO B MOCTMEHOIAY-
3aJbHOM Tepuofie HaOmomaeTcsd maJeHue
YPOBHS 3CTPOTEHOB B KPOBH, a 3aTeM Mel-
JICHHBIA POCT 32 CYET BHESTMYHUKOBOrO Ipe-
BpallleHUsl aHAPOCTEHAMOHA B 3CTPOH C IIO-
Momiplo apomatasbl. [Ipomecc mepudepuue-
CKOM TpaHC(hOpPMAIMU  HAMOYCYHUKOBBIX
aHJIPOTCHOB MPOUCXOJHUT B JKUPOBOW TKaHH,
NICYCHH, MBIIIIAX M TKAaHH OIMYXOJIH MOJIOY-
Ho#t xene3bl [25]. [Ipu aToM m3MeHsercs co-
OTHOULIEHUE OTACNBHBIX (PAKIUN SCTPOrCHOB
¢ peoOiajaHueM SCTPOHA HaJ SCTPAAUOIIOM.
3HaHMe 3Toro (hakra MPHUBEIO K MPEACTaBIIC-
HUIO O TOM, YTO OJHHMM HU3 3(PPEKTUBHBIX
ciocoboB sedenusi PMXK B moctmenomay-
3aJIbHOM TIEPHOJIE SIBJIAETCS MCIOIB30BaHUE
MHTHOMTOPOB apomarassl [18, 23, 25].

OmauM U3 Benymmx (hakTopoB pHCKa
pazsutuss PMOK sBnsgercs rumotupeo3 Ha-
CIIEICTBEHHOTO WJIM TMPUOOPETEHHOTO Xapak-
Tepa. Kak okasanoch, OT ypOBHS TOPMOHOB
MIMTOBHTHOM JKENe3bl 3aBUCHT MPEBPAIICHUE
3CTPATUONOBBIX (PAKIUHA SCTPOTEHOB B 3CT-
puon. Ilpuuem, B yCIOBHSIX THUIOTHPEO3a,
UHTCHCU(HUIUPYETCS YyKa3aHHAs KOHBEPCHUS
ropmoHOB [6, 9]. Tloka3aHo Taxke, 4TO MpH


http://www.rae.ru

www.rae.ru
Hay4HbIn )xypHan "Ycnexu coBpeMeHHOro ecteCTBo3HaHus"

Poccuinckaa Akagemus EctecTtBo3HaHusA
Nel 2008 ropg

CHIDKEHUHU ONTHUMAJIBHOTO YPOBHS TOPMOHOB
LIUTOBUAHOM JKee3bl BOSHUKAET CTUMYJISIIMS
pOCTa SIUTEIHATIBHBIX KJIETOK MOJOYHBIX
KeJe3, pasBUTHE AUCIIIIA3UU U HEOIUIa3uu.
Psan  umccnemoBateneil  BBICKAa3bIBAIOT
TOUKY 3pEHHUSA O TOM, YTO OJHHMM H3 KIIOYe-
BBIX (DAaKTOPOB PHCKA Pa3BUTHS paka MOJOY-
HOW Keme3bl SABISETCA YCUIIEHHE MPOAYKIUU
WHCynmuHNogoOHoro  ¢aktopa pocta |
(UIDP). Penenrop UTTDP cumraercs kpaiine
BaXXHBIM JJIs1 o0ecIieueH s KJICTOYHOro Jefe-
HUS, ¥ €T0 yCUJIEHHAs 3KCIPECCHUs TPUBOIUT
K HEOIIACTHYECKOW TPaHC(HOPMAIH KIIETOK
[9]. BrickasbiBaeTcst TOUKA 3pEHUS, YTO Hapsi-
ny ¢ UT1OP, nHCYnHH UrpaeT BaXXHYIO pOib B
pEryJsIIMA MUTOT€HHOH aKTHBHOCTH KIIETOK,
obneryaer pa3BUTHE CTaIUH MPOMOLMHU OIy-
XOJIEBOTO pocTa. B cB3U € 3TUM HMEIOTCS
yKa3aHUs Ha pONb TUIEPUHCYIMHEMHH Kak
(akTOpa prcKa B pa3BUTHH PsAAa OMyXOJICH.
Kak wu3BecTHO, BaxHas ponb B
MeXaHH3MaX MUTOTEHHOT'O ACHCTBHS, a TaKKe
WHBa3UBHOCTH M METACTA3UPOBAHUU PAKOBBIX

KJIETOK OTBOAUTCS JM30COMAJIBHOMY
¢depmenty karerncuny J|  (ypoKuHa3HBII
aKTHBATOp  IUIA3MUHOTCHA). Y BEIUUCHUE
OPOAYKIMH KaTerncuHa JI  OmyXOJeBBIMH
KJIETKaMU SIBIISICTCS HPOTHOCTHYECKU
HeOMaronpusTHHIM MPU3HAKOM [16].
VYcraHoBiieHO, 4YTO 1 (pOPMHPOBAHHUS

KIMHUYCCKH 3HAYNMOK OITyXO0JIA H606XOZ[I/IMO

06pa30BaHI/IC KPHUTUYCCKOT'O myjia
OITYXOJICBBIX KIICTOK, Korga mpounecce
CTaHOBUTCA H606p aTUMBIM. PasButne
OITyXO0JIn SABJIACTCA HWHTCPAKTHUBHBIM

MPOLIECCOM, MCXOA KOTOPOTO OIMpeAeNnsiercs, ¢
OITHOM CTOPOHBI, OONBIIMM WJIH MEHBIINM
MOTEHIIUAIOM (DaKTOPOB arpeccuud OMyXOJH,
a C Jpyrod — COCTOSHHUEM CHEIH(PUICCKUX
MMMYHOJIOTHYECKIX MEXaHW3MOB 3alllUThl U
HecT e pUIecKnux ¢dakTopoB
PE3UCTEHTHOCTH, 00ecreunBaroIUX
ANIMMHHAIIIO OITYXOJIEBBIX KIETOK. B cBsi3M ¢
STUM OYEBHJHO, YTO OIHUMHU W3 BEIYIIUMHU
(hakTOpaMu prCKa Pa3BUTHSI OHKOJIOTHUYECKUX
3a00JI€BaHUIA, B TOM YHUCIIC U PaKa MOJIOYHOM

JKCIIC3hI, SBJIAIOTCA HUMMYH O,Z[C(l)I/ILII/ITHLIe
COCTOsAHUA, XapaKTCpU3yronuecsa
HCOOCTATOYHOCTBIO CII GI_[I/I(l)I/I‘-IGCKI/IX u

WMMYHOJIOTUYECKUX MEXaHU3MOB 3alllUTHl U
HecT elRRINEBREKHO, TIepBast JTMHIA3RTITE
PERVIENGHIRTMEIA. CUCTEMBl OT  OIYXOJIEBBIX
KJIETOK oOecreunBaeTca Makpodaramu u Ha-

typaneHbiMu  kmniepamu  (NK-kierkamu),
YacTh OIYXOJIEBBIX KJIETOK pa3pyLIaercs 3a
cdeT CBOOOAHBIX PaJUKalOB U MEPEKHCU BO-
Jopoja  MpoAyLHpyeMod  Makpodaramu.
YacTh ecTeCTBEHHBIX KWIIJIEPOB aKTUBUpYe-
MbIx noj BiusiHueM MJI-2 m TNF-aneda mpe-
BpallaloTcs B KJICTKH IOBBILIEHHOT'O ITUTO-
TOKCHYECKOT0 TMOTeHIHana — JUMQOKHH-
AKTUBHPOBAaHHBIC KWIJIEPH], B CBS3H C YEM
MPEANPUHUMAIOTCS TIONBITKH HCIOJIb30BATh
Takue KIETKH B TEpamuH 3JI0KaYeCTBEHHBIX
HOBOOOpa3oBaHuil. OUEBHIHO, YTO CHUIKCHUE
KonmuuectBa 1 akTuBHOCTH NK-KIIETOK B Kpo-
BH HACJIEJICTBEHHOTO W TPHOOpETeHHOro A-
3aBHCUMOTO MMMYHOAC(PHUIIMTA MOTYT OBITH
(dakTopamMu pHCKa Tepexofa CTaIudl OHKO-
TeHHOH TpaHcopMalMy KJIETOK B CTaIHIO
MPOMOLIMM ¥ COOTBETCTBEHHO DPAa3BUTHS He-
OIJIa3Mii, B YaCTHOCTH PaKa MOJOYHOH Kere-
36l. YCTaHOBJIGHO, 4YTO Hecneuupuyeckne
MEXaHU3MBbl POTHBOOIYXOJEBONH  3aIUTHI
3¢ (GEKTUBHEI, KOT/Ia KOJTMYECTBO OIMYXOJEBBIX
kiaerok He mpesbimaer 1000 [12, 23]. Yro
Kacaercs CrequprUecKoro mpoTUBOOITYXOJie-
BOTO UMMYHHUTETA, TO OH 3a4acTyl0 pa3BHBa-
eTcsl CIMIIKOM MO3IHO M OKa3bIBaeTcs He d-
¢exTuBHBIM. B TO ke Bpems, B mporecce
OITyXOJIEBOM MPOTrpeccuy BO3HUKAET BBIPA-
JKEHHBIH BTOPWUYHBIH MMMyHOAe(pHUIHT, 00y-
CIIOBJICHHBII CHCTEMHBIM JEHCTBHEM OIyXO-
JIM Ha OPTaHU3M U yCYT'yOISIOMUIACS 10 Mepe
WCITIOJIb30BaHMS TOMUXUMHUO- U JY4EeBOU Te-
parnum.

Crnenyer OTMETUTB, YTO OJHHM M3 OC-
HOBHBIX MEXaHM3MOB 3aLIHUTHI IPOTHB OMYXO-
JIEBBIX KIIETOK fABJsieTcs (DOpMHUpOBaHUE pe-
aKLHMI KIETOYHOIr0 THIA 33 CUET BOBJICUCHUS
B uMMyHHBIH orBer CD8-T-nmumdonutoB
KAJIEPOB U MPOIYLEHTOB JTNM(POKHHOB. Puck
pa3BUTHA HEOIJIa3Wd, B TOM YHCIE M paka
MOJIOYHON >KeNe3bl, Pe3KO BO3PACTacT B CIy-
yae pa3BUTUS T-3aBHUCUMOro MMMyHOAe(hU-
muta [4]. HenoctaTtouHOCTh crienuduyecKkux
MEXaHU3MOB MPOTHBOOIYXOJIEBOTO UMMYHH-
Tera MOXKET OBITh CBSI3aHA HE TONBKO C Mpen-
IIECTBYIONICH (POHOBOW TaTONOrHed HH(QEK-
UOHHON W HEMH(EKIMOHHON MPHUPOABI, AeH-
CTBHEM CTPECCOPHBIX pa3IpaxkuTencii pas-
JUYHON MPUPOABI, HO B C OMOIOTHYECKUMHU
ocobenHocTsAMU Heomnasuil. [locnennue mo-
ryT ObITh OOYyCIOBJIECHBI OOJBIIONH W3MEHUYH-
BOCTBIO OITyXOJEBBIX KJIETOK B JIMHAMHUKE
OITyXOJIEBOM MpOrpeccuy, B YaCTHOCTU pe3-
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KHM CHM)KCHUEM JKCIPECCUU aHTUTEHOB THC-
tocoBMectumoctt | kmacca. [lpu »Tom
TpaHC(HOPMHUPOBAHHBIE KIIETKU «YCKOIb3at0T»
oT nurorokcuueckoro geicreuss CDB8-T-
JTUM(OIUTOB, CITOCOOHBIX JHINL K «JIBOHHO-
My paclio3HaBaHUIO» OHKOTEHHOI'O aHTHUTEHa
B coequHennu ¢ oenkamu | kimacca MHC. Yro
Kacaercsl 3Ha4YeHus B-3aBHCHMOro WMMYyHO-
neuInuTa B MEXaHM3Max HHIYKIUH U TIPO-
MOIIMHM HEOILJIa3WH, TO JAaHHBEIC JTUTEPATypPhI
MPOTUBOPEYUBHI, TO-BUAUMOMY, B CBS3H C
TEM, YTO KJICTOYHBII COCTaB UMMYHHOW CHC-
TEMBbI YPE3BHIUAHHO IeTEPOreHHEH M PEaKTo-
TCHHEH, IOCTOSHHO TOJIBEPraeTcs pasHoo0-
Pa3HOU CTUMYIISIIIUU 3K30TC€HHOTO U SHJIOT'CH-
Horo xapakrtepa [16]. YcraHOBIEHO, YTO KO-
JITYECTBO UMMYHOTJIO0YIHMHOB B OITyX OJICBOM
TKaHH MOXKET B HECKOJIBKO Pa3 MPEBHIIIAThH X
YpOBEHb B HOPMAaJIbHON WCXOJHOW TKaHU, B
TO BpeMsl Kak COjepX)aHUE MMMYHOTJIOOYIIH-
HOB B KPOBU OHKOJIOTUYECKHUX OOJBHBIX PE3KO
cHmkaercs [4, 5].

Hapsimy ¢ BeIIeonucaHHBIMEA (PaKTO-
pamMu pucKa pa3BUTHS paka MOJIOYHOW JKelle-
3bl, BKJIFOUAIONIMMH HACJICACTBEHHBIH (hak-
TOp, BO3PacTHOM (pakTOp, HAPYIICHUS TOPMO-
HaJbHOTO U MMMYHHOTO CTaTyca, MPe/IecT-
BYIOIIIME OHKOJIOTWYECKUE 3a0oieBaHUs, He-
00XO0MMO OTMETUThH P 3a00JIeBaHUN MO-
JIOYHOH JKEJe3bl, OTHOCUMBIX K (DOHOBOI
npeapakoBoi matonoruu [2]. K mocnemaum ¢
ONpPE/ICICHHON BEPOSTHOCTHEO  OTHOCSTCS
¢ubpoameHoMa, KHUCTAa MOJOYHOH IKEIe3bl,
BHYTPHUIIPOTOKOBAs TamujuioMa, auddysHas
¢dbopma (PUOPO3HO-KMCTO3HOW MACTONATHU H
npyrue ¢hopmel naronoruu [24]. Cnenyer ot-
METHTb, YTO BakKHas POJIb B MEXaHH3MaX OH-
KOT€HHOW TpaHc(opManuu KIETOK, HapyIle-
HUSX MEKKIECTOYHOTO B3aUMOJICHCTBHS U Me-
TACTa3MPOBAHUS MAJIMTHU3UPOBAHHBIX KJTe-
TOK TPH PasiuYHbIX (QopMax MATONOTHH, B
TOM 4YHUCIIe U TpUd (OHOBBIX MPEAPAKOBBIX
3a00JICBaHUAX, OTBOIUTCS AaKTUBAIUU IIPO-
I[ECCOB JIUTIONEPOKCHIAIINK, CBOOOHOPAIU-
KallbHOW  JIe30pTaHu3alliil  CYOKJIETOYHBIX
(bpakinuil KIETOK pa3IuYHbIX OPTaHOB U TKa-
Heit [1, 3, 17, 27, 30].

Kax u3BecTHO, MHTEHCH(UKANKS CBO-
00HO-PAJIMKAIIBHOTO OKUCJICHUS SIBIISCTCS
Hecrienuduueckum  mporieccoM, dddepeHt-
HBIM 3BEHOM peaju3allid IUTOMATOTCHHOTO
JECTBHUSI MHOTUX (PakTOpOB WH(EKIIMOHHOM
Y HeWH(EKIIMOHHON MPUPOABI B TOM YHCIIE H

OHKOTCHHBIX. B cBsi3u ¢ 9THM JeiicTBUE upes-
BBIYallHBIX ~ CTPECCOPHBIX  pa3ApaKHTENeH,
UHIYIUPYIOINX Pa3BUTUE OKCHUAATHBHOIO
cTpecca, SBISICTCSl OJJHAM U3 (haKTOPOB PUCKA
pasBuTHs Heorutasui [28, 29].
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RISK FACTORS OF BREAST CANCER DEVELOPMENT
Chesnokova N.P., Barsukov V.Yu., Plokhov V.N.
Saratov state medical university

Data analysis of the role of the main risk factors in the development of breast cancer is
presented. Such risk factors as heredity, background precancer diseases, immunodeficiency,
hormonal misbalance in different endocrine pathologies, ageing, etc. are taken into account.
These factors are considered at different levels: molecular, cellular, organ and systemic. Mecha-
nisms of oncogenic cellular transformation in hyperestrogenia of various genesis accompanied
by hypothyroidism are emphasized. Excessive formation of free radicals in various pathologies
having mutagenic activity and a negative impact on intercellular processes is paid attention to.
Underlying and accompanying immunodeficiency conditions when elimination of malignant
cells is impaired are found to play an important role in transition of the first phase of cancero-
genesis, i.e. ocogenic transformation, into the phase of promotion.
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