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B. 5. BHHHHLlKHI1
OHKorepMHHaTHBHa51 rancreaa
onyxoneBoro pocra

Ha OCHOBe 3QKOHOB 6UOAOZUU pa3BUTUJl npeiinoacena OpU2U-
uansua« eunoresa onYXOAe80Z0 pOCTa, COZJl.aCHOKOTOPOU 8
«netse npu suiauenusauuu npoUCXOaUT aepenpeccUR 'laCTU
eeuoua eepsiunaruenoii K,1eTl':U onpeoensiouiet: ee qienorunu-
'IeCKOe CBOU.CT80: notenuuansnpto U.Itl.ltl0PTQAbIiOCTb, peaAU3ye·
"tlj/O npu npOXOaICaeHUU «nerxoa :JICll3lieHHOZOuuxna. npea no-
AOaICeIiO. 'lTO tjJeIiOTUnU'IeCKOe CBOtlCTBO .ItlaAU2IiU3UpOBaHHOu.
:{JzeTK.U- not enuuanbnan: U.\!.Itl0pTaAbHOCTb rassce peaAu3yeT-
CJl B npouecce npoxosciienust eto :JICU3HeHHOzO/{UK/la.

YqeHHe 0 B3aHMOOTHOIIleHHHX onyxoaa H OpraHH3-
./ Ma, KOTOpOe B HaCTOHIIl.ee BpeMH HBJIHeTCH neor-sea-

JIeMOH qaCTbIO OHKOJIOmqeCKOH HayKH, paspaooraao
P. E. KaBeII.KHM B 30-x roztax [1]. HM 6bIJIO crpop-
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MYJIHpOBaHO npe.n:CTaBJIeHHe 0 «paKOBOH .n:HCn03H-
II.HH» OpraHH3Ma, npennosceaa .n:JIH H3ytIeHHH B03-
MO}KHbIe MeXaHH3MbI B3aHMO.n:eHCTBHH onyxoaa
H opraaaaxa [2]. B HaCTOHIIl.ee BpeMH HaKOITJIeHO
orpoxaoe KOJIHqeCTBO .n:aHHbIX rro :noH npOOJIeMe
H, KaK HaM Ka}KeTCH, HMeIOTCH seotixonaxsre npen-
nOCbIJIKH JI.JIH Toro, qTo6bI npennpanars HOBYIO
nOIIbITKY K OCMbICJIeHHIO OHOJIOrHQeCKOH npaponsr
B3aHMo.n:eHCTBHH opramraxa H onyxo.na. O.n:HaKO
TaKaH nonsrrxa He npasener K OIIl.YTHMOMY npo-
rpeccy B H3YQeHHH STOH npOOJIeMbI 6e3 OCMbICJIeHHH
OHOJIOrHtIeCKOH npaponu q,eHOMeHa 3JIOKaQeCTBeH-

59



aoro pOCTa. Nlbl TIt-, _.ll.JIaraeM )l)Ui paCCMOTpeHHR
OHKorepMHHaTHBHYIO rHrrOTe3Y orrYXOJIeBOrO pOCTa,
KOTopaH, rro aaureay MHeHHIO, 6Y.ll.eT cnocoticrao-
aars nepexozry OT orrHCaTeJIbHOCTH rex HJIH HHblX
3M6pHOHaJ1bHblX cBoHcTB, oc06eHHOCTeH rroseneuas
MaJIHrHH3HpOBaHHOH KJIeTKH H KOHCTaTaUHH rere-
poreHHOCTH COCTaBa KJIeTo'IHoH rrorrYJIHUHH onyxo-
JIei K aH8JIH3Y 6HOJIOrH'IeCKOH npHpO.ll.M SJIOKa'Ie-
CTBeHHOH KJIeTKH H onyxona aa OCHOBe COBpeMeH-
HblX Ll.OCTH)KeHH~1OHOJlOrHH pa3BHTH5!, 3M6pHOJ10-
rHH H reHeTHKH. OHKorepMHHaTHBHaR ranoresa
orryxoaesoro pOCTa OCHOBbIBaeTC5!na TpaJI.HUHOHHOM
rrpeJI.CTaBJIeHHH 0 MaJIHrHH3aUHH KJIeTKH H paSBH-
THH onyxo.nn KaK MHOrOCTaJI.HHHbIX rrpoueccax.
TIepBaH CTa)lHH MaJIHrHHSaUHH COManlQeCKOH K••1eT-
KH, BHe saBHCHyroCTH OT npnponu HHHUHHpYIOlUero
xauueporennoro rpaxropa, aasepuraerca ee HMMOp-
TaJIHSaUHelf H CPOpMHpOBaHHeMorrYXOJIeBOrO cpeHO-
rnna K.neTKH. MexaHHSM HMMOpTaJIHSaUHH KJIeTKH
OCTaeTCH HeHSBeCTHbIM. OJI.HaKO ycnexa, JI.OCTHrHy-
TbIe B rrOCJ1eJI.HeeBpeM5I npa lf3yqeHHH reHeTH'IeCKHX
acnexros orrYXOJIeBOrO pOCTa, rrOSBOJI5IIOTrrpenno-
J10)f{HTb rJIaBeHCTBYIOruyIO pOJ1b OHKoreHOB B 3TOM
MexaHHSMe [3-5]. I1MMopTaJIbHOCTb HJIH cnocoo-
HOCTb K HeOrpaHHqeHHOMY BocrrpoHsBo.ll.CTBY 5IBJI5I-

eTCR OCHOBHbIM CyruHOCTHbIM CBOHCTBOMMaJIHrHH-
SHpOBaHHblX KJIeTOK, OTJIH'IaIOruHM HX OT aopsrans-
HblX COMaTHqeCKHX KJIeTOK. 3TO CBOHCTBOCBRsaHO
C ococennocn.ro CTBOJIOBOHcyononynsnaa SJIOKa-
qeCTBeHHblX IUIeTOK, Ll.OJI5I KOTOPblXnpn )lJ1HTeJIbHOM
KYJlbTHBHpOBaHHH HJ1H npn nepeaasxe He YMeHh-
uraercs, KaK B rrorrYJIRUHH HOpMaJIbHbIX KJIeTOK,
a COXpaH5IeTCH rrOCTOHHHOHH nazce MO)f{eT B03pa-
CTaTb npa OIlyxO,'IeBOi nporpeccan [6-8). TIo-
..naraex, qTO OOo5lCHeHHe OHOJlOrH'IeCKOi CYIUHOCTH
HB~1eHHR HMMopTaJ1HsaUHH 51BJ15IeTCHKJIIO'IeBbIM
SBeHOM 4JIH paCKpMTHH rrpHpOLJ.N KaK MaJIHrHH3H-

- poaaaaoii KJIeTKH, TaK H pa3BHBllIeHcH HS Hee
orryxonn. TI03TOMY OCTaHOBHMCH oOJ1ee rrOJI:pOoHO
aa aHaJIHSe sroro HBJIeHHH.

TIoTeHUHaJIbHO oeccMepTHbIMH RBJIRIOTC5I nee
Protozoa, y Metazoa CBOHCTBOMHMMopTaJIbHOCTH
OOJIaLl.aIOTTOJ1bKO repMHHaTHBHbIe KJIeTKH. CJIeJI.o-

BaTe.'IbHO, OCMbICJIHBaR cpeHoMeH HMMopTaJIbHOCTH
MaJIHfHHSHpoBaHHblx COMaTHqeCKHX KJIeTOK, JIOrHtI-
HO nonycmrs, 'ITO B peaynsrare ne- HJIH .ll.HC)lHCP-
rpepeauaponxn orryxoaesaa KJIeTKa npuoriperaer
O)lHO HS CyruHOCTHblX CBOHCTBJIH60 Protozoa, JIH60
rep~1HHaTHBHbIX KJIeTOK Metazoa. OLl.HaKO norryute-
HHe, qTO B peaynsrare H3MeHeHHR ypoans )lHcpcpe-
peHUHpoBKH 3JiOKa'IeCTBeHHa5I KJieTKa CTaHOBHTCR
rrO)lOoHOH 0)lHOKJ1eTOtIHbIM opraauaxaa, rrporaso-
pexaao 6bI saKOHY Heo6paTHMOCTH 3BOJIIOUHH
fl. ,UOJIJIO H 6HOJIOrH'IeCKHM saKOHaM, COrJIaCHO
KOTOPbIM peKaIlHTYJI5IUHH KiieTKH BOSMO)f{Ha TOJIbKO
B npenenax )laHHOrO reHOTHIla. Ilpouecc pexanary-
.'I5IUHH scerna Ha'IHHaeTC5I C reHeTHtIeCKHX H3MeHe-
HHH, xo ropsre peaJIHSYIOTCH B cpeHOTHIle, <PeHOTHrrH-
tIeCKOe CBOHCTBOHMMOpTaJIbHOCTH npncyuie TOJIbKO
3JIOKaQeCTBeHflbIM H repMHHaTHBHbIM KJIeTKaM. CJIe-
1l0BaTeJIbHO, ellHHCTBeHHa5I B03MO)f{HOCTb .ll.JISI CO-
MaTHqeCKOH KJIeTKH npnoripecra CBOHCTBOHMMOp-
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TaJIbHOCTH- nepenpeccas B HeM qaCTH cpeHOTHwl-
'IeCKHX cBoHcTB repMHHaTHBHOH KJIeTKH. Ha HaIL
ssr JI5I)l, 3TOT BblBO)l BeCbMa aaxcea, TaK KaK na ere
OCHOBe CTaHOBHTC5I B03MO)!{HbIM 06b5ICHHTb cpeHO·
MeH Ma,'IHrHH3aI1,HH.

ECJ1H B reuernxe BOIlPOC 0 B03MO)f{HOCTH B03Bpa-
r a cosiarauecxax KJieTOK K COCTORHHIO«aenpepsrs-
HOM JIUHUH IlOJIOB~X KJieTOK» 6NJI CBHsaH 60~bwe
C aKa.ll.eMHqeCKHM cnopoa 0 B03MOIKHOCTH uac.te-
JI.OBaHHH IlpHoopeTeHHNX B OHToreHe3e rrpH3HaKoB
[9], TO B OHKOJ10rHH OH npaooperaer npHHUHnH-
ansaoe aaasenne, TaK KaK IlOJ10)f{HTeJ1bHoe peuie-
!HIe sroro sonpoca rrOSBOJI5IeT rrO-HOBOMY 0605lc-
HHTb TaKHe 51BcleHH5I,KaK HaJIHqHe .ll.HcpcpepeHUHpo-
BaHHbIX KJIeTOK B rereporeanoa rrorrYJ1HUHH onyxo-
J1eBblX KJ1eTOK [10, 11], 3IlHreHOMHOCTb MexaHH3-
MOB CPOp~fHpOBaHH5I onYXOJleBOrO cpeHOTlma [11,
12], 3KTOnHqecKYIO «3M6pHOHaJlHSaUHIO» onyxo.re-
BbIX KJ1eTOK, BK.IlIOqa51HX HMMOpTaJlHSaUHIO [7. 13].

Il pouecc 3JIOKa4eCTBeHHoH rpancoopa auna co-
MaTHqeCKOH K~leTKH, B peayasr are KOTOPOI! noc.re.r-
H5IH npnooper aer HeKOTOpbJecpeHoTHrrHqeCKHe csori-
CTBa repMHHaTHBHoH KJleTKU, rrOJI.qHHeH, nO-BH':W-
MOMy, TeM xce saKoHoMepHOCT5IM, xoropsre onpe.ae-
JIHIOT llHBepreHTHYIO JJ:HcpcpepeHUHpoBKY KJIeTOK
B oarorenese. B npouecce peaJIHS3UHH reaernxe-
CKOH nporpaauu OHToreHeS8 paasarae KJleTOK sa-
BUCHT OT OTHOClneJIbHO He60JIbllIOrO qHCJla pery.rs-
TOPHbIX reHOB, uecyuinx CPYHKUHHnepexmovare.reti
Me)f{)lY a••lbTepHaTHBHbIMH COCTOHHHRMH K.'IeTKH
HJIH rryTHMH ee 4HcpcpepeHUHpoBKH [14). Pery.ra-
'ropusre reasr, Ll.eHcTBYH KaK nepercnovarenu, on-
pe)leJIRIOT, rro KaKoMY H3 nsyx aJ1bTepHaTHBHblX
nYTeH rroHlleT Ll.aHHaR KJIeTKa HJIH rpyrrrra KJIeTOK.

Hauansasre CTaJI.HHOHTOfeHe3a xapaKTepHsYIOTC5l
pa3BHTHeM H3 IlOJIHnOTeHTHoH SHfOTN Tpex Tunos
KJ1eTOK, HS KOTOPblXoopasysorca TpH THIla rxaneri:
COMaTH'IeCKaH TKaHb 3M6pHoHa, BHeSap0JI.bIWeBble
TKaHH H repMHHaTHBHaH TKaHb. B OCHOBe raxof
)lHBepreHTHOH )J.HcpcpepeHUHpOBKHJIe)f{HT BK.'II04eHHe
rpex OCHOBHblX nporpavv pa3BHTHH K.TJeTOK: npo-
rpaMMbI COMaTHqeCKHX KJ1eTOK3M6pHOHa, nporpa»-
MbI KJIeTOK BHeSap0.lI.bIWeBbIX rxanen, nporpaxrxru
KJIeTOK repMHHaTHBHOH TKaHH, PaSBHTHe 3M6pHOH3
aasepmaerca saceneane» ero ceMeHHHKOB (5lHqHH-
KOB) repMHHaTHBHblMH K••leTKaMH H 060c06J1eHlle\!
ero OT aseaaponsnueasrx rxauen. TIoCJle nO.TIOBOrO
cospeBaHHH HOBoro opraHH3Ma repMHHaTHBHbIe
KJleTKH MoryT BHOBb ocytuecrsurs CBOH )!{H3HeHHb;ii
UHKJ1. CiIe)J.OBaTeJIbHO, Ba)f{He~!llIefi cpeHOTHnH4e-
CKOM ocooeHHOCTbIO repMHHaTHBHOH KJIeTKH 5!B,lH-
eTCH TO, 'ITO ee noresuaansuoe 6eCCMepTHe pea.i H-
3yeTC5l He IlO J1HHeHHOH cxexe KJ1eTKa-+KJ1eTKa-
KJIeTK8 ... H T. )J.., a xepes MexaHHSM rrpOXO)f{)J.eHHH
)f{H3HeHHoro UHKJIa. /KHsHeHHbIH UHKJI repMHHaTHB-
HbIX KJIeTOK y BbICOKoopraHH30B3HHblX MHorOK.le-
TOtJHbIX 5!BJI5!eTC5! e.ll.HHCTBeHHbIM MexaHH3MO\I"
06eCrre'IHBaIOIUHM HX IIOTeHUHaJIbHYIO HMMopTa.lb-
HOCTb. 3TOT saKOH 'IpeSBbltJa~fHO saacen )l.JI5I noun-
MaHH5! 6HOJIOrHqeCKOH CyruHOCTH paSBHTHR orryxo.va
HS TpaHccpopMHpOBaHHOH KJIeTKH.
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BailmeHlUHM C06bITHe". npa MaJIHrHH3aUHH CO-
MaTH4eCKOH KJIeTKH HBJIHeTCH 4aCTH~HOe nepeKJI~-
4eHHe ee nporpaxvu na nporpaavy repMHHaTHB-
Harl KJIeTKH H 06pa30BaHHe TaKHM 06pa30M OHKO-
rep~IHHaTHBHOH KJIeTKH. OHKOrepMHHaTHBHaH KJIeT-
xa, pa3BHBlUaHCH B pe3YJIbTaTe MaJ1HrHH3aUHH .ll.H<p-
¢epeHUHpOBaHHOH COMaTH4eCKOH KJIeTKH, npHHUH-
nna.u.no He MO)KeT 06JIa.ll.aTb BceMH <PYHKUHHMH
rrOJIHnOTeHTHOH aapcnsnueaoa KJIeTKH, TaK KaK
npouecc onrorenesa COCTOHTB nOCJIe.ll.OBaTeJIbHO.M
pacnpeneaeaan UHTonJla3MbI HHua Me)l(.ll.Y KJIeTKa-
MH, xoropoe COnpOBO)l(.ll.aeTCH nOCTeneHHbIM cyxce-
HHe\! Mop<poreHeTH4eCKHX nOTeHUHH 3THX KJIeTOK
[14].

TaKHM 06pa30M, rrepBbIH aran onxoreaesa aasep-
uiaerca <pOpMHpoBaHHeM nOTeHUHaJIbHO 3JIOKa4e-
cTBeHHoH KJIeTKH. CBOI1CTBa 3Jl0Ka4eCTBeHHOCTHOHa
MO)KeT peaJIH30BaTb TOJIbKO xepea C03.ll.aHHe MOp-

·¢0.i:lOrH4eCK0I1 CTPYKTYPbI - onYXO.1H, 4TO COCTaB-
JIHeT CYLUHOCTbcnenyiomero srana onxoreuesa.

UpHHUHrrHaJIbHbIM npe.ll.CTaBJIHeTCHsonpoc 0 TOM,
rro KaKHM 6HOJIOm4eCKHM 3aKOHaM npOHCXO.ll.HT
pa3BHTlIe 3JIOKa4eCTBeHHoro HOBo06pa30BaHHH. B03-
MOI!,HbI nsa aapnanra. B COOTBeTCTBHHC nepasrv
o6pa30BaHHe onyxona MO)KeT rrpOHCXO.ll.HTb npa
pa3.\lHO)KeHHH OH.KorepMHHaTHBHblX KJIeTOK, KOTO-
poe OCYLUeCTBJIHeTCHno JIHHeHHOI1 cxeve: KJIeT-
Ka-K.leTKa_KJIeTKa ... H T. .ll.., T. e. npHMepHO TaK,
KaK npOHCXO.ll.HT06pa30BaHHe TKaHeii B orrroreaeae
JIHOO HX perenepauas B 3peJIOM opr-anaasre H3 KaM-
6HaJlbHbIX KJIeTOK. O.ll.HaKO, eCJ1H npenno.nozom,
TaKerl nyrs 06pa30BaHHH onyxo.nn, TO He npencras-
JIHeTCH B03MO)KHbIM 06bHCHHTb ee 6HOJIOm4eCKHe
csoiicrna: rereporenaocrs KJleT04HOIl rronYJI51UHH,
cnOCOOHOCTbK HMrrJIaHTaUHH, HHBa3HBHOMY POCTY,
.\1eTaCTa3HpOBaHH~, aYTOKpHHHOH cexpeuaa <paKTO-
pOB pOCTa, rrOCTOHHCTBOnpOHBJIeHHH 3MOpHOHaJIH-
saunu, 6JIH30CTb HJIH nonayro H.lleHTHlfHOCTb aHTH-
reanoro, H303H3HMHoro cnexrpa TKaHHM nnaueursr
H 3.\IOpHOHa. Y)I(e YKa3blBaJIOCb, qTO e.ll.HHCTBeHHaH
B03MOil,HOCTb .ll.JIH COMaTH4eCKOH KJleTKH npnoopec-
Tll CBOHCTBOHMMOpTaJIbHOCTH 3aKJI~qaeTCH B zte-
penpeCCHH 4aCTH reHOMa nOTeHUHaJIbHO 6eCCMepT-
HOIl repMHHaTHBHOI1 K.leTKH. 3Ta 4aCTb reHOMa
onpenenser, nO-BH.ll.HMOMY,HaH60JIee KOHcepBaTHB-
Hble CBOI1CTBa repMHHaTHBHOH KJIeTKH. 3TH CBOH-
CTBa OKa3aJIHCb CTOJIb 3BO.'l~UHOHHO KOHcepBaTHB-
HbIMH, 4TO, B TO BpeMH KaK MOP<POJIOrHHCTa,rr,Hlr
pa3BHTHH 3M6pHOHOB H B3POCJIbIX ocooea nperepne-
BaJIa rJly60KHe H3MeHeHHH, opraHH3aUHH HHU H HX
npocaeuae OCTaBaJIHCb ynopno CX0.ll.HbIMH [14].
JIorH4Ho npennonoxcars, qTO 3BO.llIOUHOHHO.ll.peBHee
CBoilcTBO nOTeHUHaJIbHOH HMMopTaJlbHOCTH, nepen-
peCCHpOBaHHoe B OHKorepMHHaTHBHWX KJIeTKaX,
TaK)Ke peanaayercs npa rrpOXO)K.lleHHH 3THMH KJleT-
KaMH )KH3HeHHoro UHKJIa, 3TanOM xoroporo HBJIH-
eTCH 06pa30BaHHe 3JIOKa4eCTBeHHOH onYXOJIH
(pHC. I).

lVlol!(HO npennosorn, cJIe.ll.Y~LUYIO <P0PMYJIHPOBKY
.ll.JIH onpe.ll.eJIeHHH MaJIHrHH3HpoBaHHoH KJIeTKH:
MaJIHrHH3HpoBaHHoH HBJIHeTCH oHKorepMHHaTHBHaH
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Puc. 1. Cxeva iKH3HeHHblX UHKJIOB repYlHHaTHBHoH (a) H OH-

KorepMHHaTHBHoH (6) K.1erOK:

fl- Hllu.eKJleTKa; M - xopyaa; 5 - 6J1aCTou.HcT8; :3- 3M6pHOH;
30 - speJlblli opr8HH3M; I'K - repMHH8THBHble KJleTKH; nrOrK-
napreaoreaeraxecxas oHKorepMHHaTHBHaH KJleTKa; 03 - onyxoneasia
Sa'laTOK; 0 - oxxocoepoan: 80 - BacKYJlHpH3HpoBaHHaH onyxons.
;::r:OrK- neaarperapcaaaaae onxorep aa aar aaasre KJleTKH.

KJIeTKa, B KOTOPOH <PYHKUHoHHPyeT 4aCTb reHOMa
repMHHaTHBHOH KJIeTKH H KOTOpaH 06.'la;::r:aeT OCHOB-
HbIM <peHOTHrrH4eCKIfM CBOHCTBO.\! nOCJIe.ll.Helr-
cnoc06HOCTb~ peaJ1H30BaTb CBO~ nOTeHUHaJlbHYIO
HMMOpTaJIbHOCTb nYTeM OCYLUeCTBJIeHHH)KH3HeHI-lO-
ro UHKJIa.

Bo BTOPOM 3Tane OHKOreHe3a (06pa30BaHHe
onYXOJIH) MO)KHO Bbl.ll.eJIHTb qeTblpe CTa.ll.HH. Ha
nepBOH rrpOHCXO.ll.HTnapTeHoreHeTHqeCKOe pa3MHO-
)l(eHHe OHKorepMHHaTHBHOH KJIeTKH, BTOpaH 3aKJI~-
4aeTCH B 06pa30BaHHH H C03peBaHHH OHKOC<pePOH-
;::r:a. CYLUHOCTb rperseri CTa.ll.HH- pa3BHTHe H3
OHKOC<pepOH;::r:arxaaes onYXOJIeBOrO 3a4aTKa, CO-
zrepacaurero TpH rana KJIeTOK: OHKOrep.\IHHaTHBHble
(CTBOJIOBble), OHKOTpo<p06.1aCTHqeCKHe H OHKOCO-
MaTHqeCKHe. Ha 4eTBepTOM sr ane npOHCXO.llHT nes-
arperauas OHKOrep~mHaTHBHbIX KJIeTOK, KOTOpaH
MaHH<pecnfpyeTcH ,1I.HCCeMHHaUHeAH oopaaos aaaev
MeTaCTa30B. MeTaCTaTHqeCKaH OHKorepMHHaTHBHaH
KJIeTKa CHOBa rrpOXO,1l.HTCTa,1l.HH napeaoreaemue-
cxoro pa3MHO)KeHHH, <pOpMHpOBaHHH OHKOC<pePOH-
;::r:a,<pOpMHpOBaHHH H pa3BHTHH TKaHeH MeTaCTaTH-
secxoro onYXOJIeBOrO 3a4aTKa, conepxcauiax OHKO-
repMHHaTHBHwe, OHKOTpO<p06JIaCTH4eCKHe H OHKO-
COMaTH4eCKHe KJIeTKH. CHOBa MO)KeT npOH30HTH
nesarper-auns OHKorepMHHaTHBHbIX KJIeTOK, KOTO-
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Puc. 2. Cxexa o6pa30BaHHlI 3JIOKaQeCTaeHHoH OrryXOJIH H
orryxoaesoa nporpeccaa:
HCK - BOpld8J1bBaJl COM8TBqecK8J1 KJleTKa; HK<l>- BBBIl,BHPYIOII{Bi!
Kallll.eporeHBbll! <jJ3KTOP; n - npOMOTOP; norK - norryasnas OHKa-
repMHB3THBHblX KJleTOK; nOTK - nonYJlJlIl.BJI OBKoTPo<jJo6.7!8CTHQecKBX
KJleTOK; nOCK - nonyJIJIIl.HJI OHKOCOMaTHqeCKHXKJleTOK: 1- HHHIl.BB-
pOBaBHaJl KJleTKa. nOJl,rOTOBJIeBBaa K TPaBc<jJ0pMaIl,HB; II - TPaBc<jJop-
MBpOBaBHaJl OHKorepMBHaTBBH8a KJleTKa; 111- napreaoreaerasecsoe
paaaaoaceaae oBKorepMBBaTBBBol! KJleTKII; IV - MBOrOKJIeTOqllI>li! OB-
Kocq,epOBJI.; V- nepBBQBaJl onYXOllb; ll', /J", II''' - .lle3arperBpoa8B-
asre ldeT3cTa1'BQeCKBe OBKorepMBBaTBBBble KJleTKB; I II', J II" - nap-
reaoreaerasecxce paaaaosceaae .l1e3arperB~OB8BBblX (ldeT8CT3TBQe-
CUX) OBKorepldBB8TlIBBblX KlIeTOK; IV', IV - BTOpBQBble MBOrOKJIe-
rosaue OBKocq,epOIl.l1b1; Y', Y" - BTOpBQBble (MeT8CTaTBQeCKBe) ony-
XOllB.

psre MOrYT ztars HatIaJIO HOBOMy Il.HKJIY pa3BHTH5:l
MeTaCTa30B. ITPH 3TOM ,lI.OJI5:lHaH60JIee ,lI.HepepepeH-
Il.HpOBaHHbIX OHKOCOMaTHqeCKHX KJIeTOK B TKaH5:lX
MeTaCTaTHtIeCKHX onYXOJIeH MOJKeT npOrpeCCHBHO
yxeasurarscs, tITO H COCTaBJI5ieT, no aauresry MHe-
HH1O, CYlll.HOCTb onyxOJIeBOH nporpeccaa (pHC. 2).

ITonbITaeMC5i 060CHOBaTb cYlll.eCTBOBaHHe KaJK']'oH
H3 onacaaasrx CTa,lI.m1:oaxoreaesa. ITPH HeIlOJIOBOM
pa3MHO)KeHHH repMHHaTHBHa5i KJIeTKa HatIHHaeT
CBOH JKH3HeHHbIH J.I,HKJInapreuoreaernsecxaa paa-
MHOJKeHHeM. OHKorepMHHaTHBHa5:l KJIeTKa TaKJKe

npacrynaer K napreaoreaerasecxoay pa3MHOJKeHH1O
B aauaae JKH3HeHHoro Il.HKJIa. ITPH 3TOM H ra
H npyr-as KJIeTKa peanasyer 3BOJI1OIl.HOHHO60JIee
,lI.peBHHH cnocoo pa3MHOJKeHH5:l, qeM nOJIOBoH. Co-
fJIaCHO C . .n. MeHHap,lI. [15], napTeHOreHeTH'leCKHH
CI10C06 pa3MHOJKeHH5i, HMe10mHH ,lI.BYKpaTHoe npe-
HMYlll.eCTBO no cpaBHeHH10 C nOJIOBbIM, B03HHK OKO-
JIO 3 MJIP,lI.. JIeT aasan, a nOJIOBOe pa3MHO)!{eHHe
Y 3YKapHoT - npaxepao 1 MJIP,lI.. .ner aasan. Ilap-

TeHOreHeTHtIeCKHH cnoco6 06pa30BaHH5:l 3JIOKaq
CTBeHHblX onyxonea H3 3M6pHOHaJIbHbIX TKaHE
B aacrosmee apeva ,lI.OKa3aH [16, 17J. ITo MHeHH
nexoropsrx HCCJIe.noBaTeJIeH [18, 20], OT.ll.eJIbHb
sransr pa3BHTH5:l onyxoaea .apyroro rncrorenes
TaKJKe HMe10T otimae xepru C napreaoreuemnecxo
aKTHBaIl.HeH 5iHIl.eKJIeTKH. ITapTeHoreHeTHtIeCKC
pa3MHOJKeHHe oHKorepMHHaTHBHoH KJIeTKH, COCTal
JI5i1OIIl.ee CYlll.HOCTb l1epBOH CTa,lI.HH onxoreneaa, 3c
sepuraerca epOpMHpoBaHHeM H pa3BHTHeM OHKOCep{
poana (BTOpa5i CTa,lI.H5:loaxoreaesa). MHOrOKJIeTOl
HbIe C¢epOH,lI.bI MorYT 06pa30BbIBaTb in uitr
HopMaJlbHbIe 3M6pHOHaJIbHbre, rperansnue H noci
HaTaJIbHbIe KJIeTKH H KJIeTKH 3JIOKatIeCTBeHHbIX ony
XOJIeH. B OTJIHIJ:HeOT MHOrOKJIeTOtIHbIX C¢epOH.ll.OE
06pa30BaBIllHXC5:l H3 3Jl0KaIJ:eCTBeHHbIX KJIeTOK (ra
KHe oopa30BaHH5i nOJIYtIHJIH Ha3BaHHe oHKocepepoH
,lI.OB) , C¢epOH,lI.bI H3 HOpMaJIbHbIX KJIeTOK He .ll.OCTH
ra10T OOJIbIllHX pasxepos, npaKTHqeCKH He paCTY'
B KYJIbTYpe TKaHeH H npa nO.ll.KO)!{HOH nepeBHBKI
He ,lI.a1OTaasano 06pa30BaHH1O onyxo.nea [21, 22]
Oc06eHHocTH xoprporeaesa ctpepoanos onpeneas
1OTC~ MopeporeHenIIJ:eCKHMH nOTeHIl.HHMH COCTaB
JI~lOlll.HX HX KJIeTOK. 113 HOpMaJIbHbIX K.1JeTOK,no.
JIYQeHHbIX MeTO,lI.OMnesarperauaa TKaHeH lll.HTOBH,lI.·
Hoil JKeJIe3bI, neseaa, ranotpasa, 06pa30BbIBaJIHCE
crpeponnsr, xoropsre cHHTe3HpOBaJIH COOTBeTCTBeHHC
THpeOH,lI.HbIe H ranorpaaapuue ropxousr H no csoef
MopepOJIOmtIeCKOH CTpYKType ObIJIH necsua rroxo-
JKHMH na ncxoaasre TKaHH [22].

KJIeTKH neaarperapoaaaaax TKaHeil reparoxap-
Il.HHOMbI o6pa3Y1OT in vitro MHOrOKJIeTOtIHble cepe-
POHAbI HJ1H 3MOpHOHaJIbHbIe rensua [23]. OTJIHtIH-
TeJIbHOH HX tIepTOH ~BJI5ieTC5:l60JIbillOe KOJIHqeCTBO
MOP¢OJIOrHIJ:eCKHX CTpyKTYP pasuon CTeneHH ,lI.Hep-
¢epeHIl.HpOBKH, epOPMHPY1Olll.HXC5IH3 rpex aa ponsr-
uresax JIHCTKOB H xa paxrepaux ,lI.JI5i paaaax CTa-
,lI.HH pa3BHTH5:l 5:lHua. IToAKOJKHa5:l npHBHBKa 3MO-
PHOH,lI.HbIX reneu cOnpOBO)!{,lI.aJIaCb, KaK npasano,
pa3BHTHeM reparoxapnaaosr HJIH reparox.

Mintz, Illmensee [24] ,lI.HCCOIl.HHpoBaJ1Haaponu-
IllH MbIIlleii aa CTa,lI.HH MOpYJIbI in vitro, a 3aTeM
06'be,lI.HH5iJIH KJIeTKH ,lI.BYX aaponsnnea, pa3JIHtIa1O-
maxcs no reaax oxpacxa urepcra, B KyJlbType
npOHCXO,lI.HJIHarperauas 3THX KJIeTOK, oopasoaaaae
xHMepHoH MOPYJIbI H 6JIaCTOIl.HCTbr. IToCJIe.ll.H~5i
I1pe,lI.cTaBJI~JIa, 110 CyTH, MHOfOKJIeTOqHbIH fH6pH.ll.-
HbIH crpepoan, pa3BHBIllHHC5I H3 arperaposaaaux
KJIeTOK ,lI.ByX paHHHX 3MOpHOHOB. ECJIH racpnnasre
OJIaCTOIl.HcTbI HMnJIaHTHpOBaJIH B MaTKY I1pHe~1HOH
MaTepH, TO y Hee pOJK.ll.aJIOCb3,lI.OpOBOe nOTOMCTBO
xnxepuax MbIIlleH. ECJIH JKe HOpMaJIbHbIH paHHHH
saponsnu HMTIJIaHTHpOBaJIH B 3KTOnHtIeCKHe MeCTa,_
TO HaOJI1O.ll.aJIOCb 6ecnOp5I)l0IlHoe pa3BHTHe TaKO-
ro sa poauura H OH npespauranca B COJIH,lI.HY1O
onYXOJIb.

CxeMaTH3HpY5:l TIpOIl.eCC 06pa30BaHH5i MHOrOKJIe-
TOqHbIX C¢epOH)lOB pa3HbIMH KJIeTKaMH, MQ)KHO
C,lI.eJIaTb cnenyromee 3aKJI1OtJeHHe. B pe3YJIbTaTe"
nO.1JOBOrOHJIH napTeHOfeHeTHtIeCKOrO pa3MHo)!{eHH5I
5IHIl.eKJIeTKH H3 nee 06pa3yeTC5:l MHOrOKJIeTOtIHbIH
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crpepoan - 6JIaCTOll.HCTa. rIPH HMIIJIaHTall.HH 6JIa-
crouacru B MaTKY peuanueara pa3BHBaeTC5I HOp-
MaJIbHblH nJIO~,a npa TpaHCnJIaHTall.HH B 3KTOnH-
secxae MeCTa - 3JIOKa'leCTBeHHa5I 3M6pHOHaJIbHa5I
OnYXOJIb. rIPH napTeHOreHeTH'leCKOM pa3MHO)KeHHH
OHKOrepMHHaTHBHOH KJIeTKH pa3BHBaeTCH !'.1HOrO-
KJIerO'lHblH OHKOCq,epOH~,KOTOPblH npn TpaHCnJIaH-
Tall.HH B TKaHH pell.HnHeHTa ~aer Ha'laJIO onYXOJIe-
BOMY pocry. rIPH pa3MHO)KeHHH HOpMaJIbHblX KJIe-
TOK in vitro OHH MOryT tpopaaposan, MHorOK.neTO'l-
Hble arperarsr, xoropsre B KYJIbType TKaHeH npax-
TH'leCKH He pacryr H npa TpaHCnJIaHTall.HH B TKaHH
pell.HnHeHTa He ~amT Ha'laJIa onYXOJIeBOMY pocry.
Ilo naurexy MHeHHm, oaxoctpepoan no CBOHMCBOH-
CTBaM ropasno 6JIH)Ke K 6JIaCTOll.HCTe,TaK KaK 06a
OHH 5IBJI5ImTC5IHCTO'l'HHKaMH pa3BHTH5I HOBo06pa-
30BaHHH - onyxoaa H 3M6pHOHa. CymecTBeHHO
TaK)Ke TO, 'lTO MHOrOKJIeTO'lHble cdiepoansr pery-
JI5IPHO06HapY)KHBamTC5I B rKaH5IX onyxoau, paCTY-
uiax in vivo, B TO BpeM5I KaK MHOrOKJIeTO'lHble
ctpepoansr HOpMaJIbHblX KJIeTOK B TKaH5IX He BbIHB-
neasr [22, 25] .

Cnoc06HoCTb 06pa30BbIBaTb MHOrOKJIeTO'lHble
cq,epoH~bl 06bHCH5IeTC5I 3aKOHaMH CHHepreTHKH
H OTHOCHTC5I,nO-BH~HMoMy, K OCHOBHbIM~peBHeH-
lUHM, a n03ToMY HaH60JIee 3BOJImIJ,HOHHOxoacep-
BaTHBHbIM CBoHcTBaM Metazoa. Ilo MHeHHm K. BHJI-
JIH, B. ,lJ.eTbe [26], OnJIO~OTBOpeHHoe 5IHll.O MO)KHO
cpaamrn, C O~HOKJIeTO'lHbIM )KrYTHKoBbIM npenxox
acex )KHBblX cymecrs, a CTa~Hm 6JIacTYJIbl - C KO-
JIOHHaJIbHblM npocreauraa HJIH urapoaanaua MHO-
rOKJIeTO'lHbIM opraanaaox, OT xoroporo, B03MO)KHO,
npOH30IllJIH see Metazoa. 3TO rrOJIO)KeHHeCOOTBeT-
crsyer «6HoreHeTH'leCKoMY 3aKOHy» feKKeJI5I. ,lJ.JI5I
~OKa3aTeJIbCTBa ero crrpaBe~JIHBOCTH 06bI'lHO npn-
BO~HTCH cxexa cpaBHeHH5I rrOCJIe~OBaTeJIbHbIX CTa-
~HH 3M6pHOHaJIbHOrO pa3BHTH5I pbl6b1, IJ,b1rrJIeHKa,
CBHHbHH 'leJIOBeKa.3Ta cxexa OKa3aJIaCb HaCTO.'Ib-
KO HJIJImCTpaTHBHot'r H TaK MHoro paa aocnpoaaso-
~HJIaCb B pasaux Y'le6HHKax rro 6HOJIOrHH H 3M6-
PHOHOJIOrHH, 'lTO rrOCTeneHHO C03~aJIOCb JIO)KHOe
snesarcrenae, 6Y~TO OHa nOJIHOCTbm orpaxcaer nero
cyumocrs q,OPMYJIbl «OHToreHe3 nosropaer q,HJIOre-
He3». O~HaKO na 3TOH cxexe cpaBHHBamTC5I 3M6-
PHOHbI n03~HHX CTa~HH pa3BHTH5I. OHToreHe3 )Ke
Ha'lHHaeTC5I C ~p06JIeHH5I OrrJIO~OTBOpeHHOH5IHll.e-
KJIeTKH, rrpOXO)K~eHH5I CTa~HH MOPYJIbI 6JIaCTYJIbI,
6JIaCTOll.HCTbl, H3 KOTOPOH nOCJIe HMrrJIaHTall.HH
pa3BHBamTC5I aaponsnueaas, BHe3apO~bIIlleBa5I
H repMHHaTHBHa5I TKaHH. Hepes 3TH CTa~HH pas-
BHTHH rrpOXO~5IT sapozraura rrpaKTH'leCKH scex BH-
~OB Metazoa. rIo MHeHHm Iacob [27], 3BOJImUH5I
~eHcTByeT nyrea enepeaanoaxa» craporo. CTPYK-
rypu He n05IBJI51mTC5Ide novo, 3BOJImll.H5I npenno-
xaraer cosnaaan, HOBlUecTBa, BH~oH3MeHHH Y)Ke
cyuiecrayromae CTpyKTYPbI. K TaKHM 3BOJImll.HOHHO
.n:peBHHM crpyxrypax H OTHOC51TC51,nO-BH.n:HMOMY,
Mopq,OJIOrH'leCKHe 06pa30BaHH5I, xapaxrepuue ~JI51
caMblX paHHHx cTa~HH pa3BHTH5I OnJIo.n:OTBopeHHoH
5IHll.eK.lJeTlrn.

Onacaaaue 6HOJIOrH'leCKHe aaxoaouepnocru noa-
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BOJI5ImT nonycrnrs, 'lTO nepaue 3BOJImIJ,HOHHOKOH--
cepaaraaaue CTa~HH pa3MHO)KeHH5I nOJIHrrOTeHTHOH
3M6pHOHaJIbHOH K.'1eTKH H OHKorepMHHaTHBHOH
KJIeTKH npaauanaam.uo CXO)KH. 3TO CXO~CTBOCO-
Xpa'H5IeTC5I~O 06pa30BaHH51 MHOrOKJIeTO'lHbIXCTPYK-
ryp - 6JIaCTOll.HCTbI H oaxoctpepoana H HX aacxy-
JI5IpH3aIJ,HH. B nOCTBaCKYJI5IpH3all.HOHHym CTa~Hm
pa3BHTH5I 6JIaCrOll.HCTbI H OHKocq,epOH.n:a rrpHHll.HrrH-
ansasre pa3JIH'lHH Me)K~y HHMH CTpeMHreJIbHO na-
pacraror. B nepsoa cnyxae Ha6JIm.n:aerC5I pa3BHTHe
ynopsnoseuuax q,0pMo06pa30BaTeJIbHbIX npouec-
COB H ~Hq,q,epeHll.HpOBKa TKaHeH, BO BTOPOM-
nponcxonar POCT H YBeJIH'leHHe BacKyJI5IpH3HpO-
BaHHoro OHKocq,epOH~a B pa3Mepax H He rrpOHCXO-
~HT HHKaKHX HOBblX Mopq,006pa30BaTeJ'IbHbIX
npoueccos.

COrJIaCHO COBpeMeHHbIM npe~CTaBJIeHH5IM, OHKO-
cqiepoan, nOJIY'leHHbIH in vitro, 5IBJI5IeTC5IMHKpO-
Mo.n:eJIbm pacrymea in vivo onyxona B aBacKYJI5Ip-
HOH CTa~HH ee pa3BHTH5I [22, 25]. 3TOT BbIBO~
nozrraepxcnaerca .n:aHHbIMH 06 H~eHTH'lHOCTH oc-·
HOBHblX CBOHCTB oHKocq,epoH~a H onyxOJIeBOrO,
Y3JIa - rereporeaaocra KJIeTO'lHOH norrYJI5IUHH,cno-
C06HOCTH K rpexxepnoxy pOCTy, npOJIHq,epaTHBHO-
My rpanaeary, KHHeTHKe pOCTa, 06pa30BaHHm·
3KCTpall.eJIJImJI5IpHOrO MaTpHKca, CO~ep)KaHHm rzno-
K03b1, KHCJIOpO~HOMy pe)KHMY TKaHeH, HaJIH'lHm
HeKpOrH'leCKOH 30Hbl B nenrpe, H.n:eHTH'lHOCTHaHTH-
reanoro COCTaBa, crroc06HOCTH cexpeuaa rpaxropos
anraorenesa H npyrnx POCTOBbiX q,aKTopoB [22,.
25]. Cq,epoH~006pa30BaHHe HBJIHeTCH 06H3aTeJIb-
HOH cTa.n:HeHpa3BHTH5I orryxoaa, KOTOpa5I H~eHTH'l-
aa aBacKYJI5IpHOH CTa~HH [28, 29] .

11CXO~5IH3 oHKorepMHHaTHBHoH rHnOTe3bI onyxo-
JIeBOrO pocra, rrOJIO)KeHHe, COrJIaCHO KOTOPOMY
Me)K~y oaxocrpepoanou H onyxonsro HeT npanua-
naansaux pa3JIH'lHH, KpOMe pOCTa rrOCJIe~HeH
B YCJIOBHHX BaCKYJI5IIJ,HH,HarrOJIH5Ier KOHKpeTHblM
conepxcaaaev H3BecTHym q,OpMyJIy Potter [30]
«OHKoreHe3 eCTb 6JIOKHpOBaHHblH OHToreHe3» -
npH OHKoreHe3e OHToreHe3 6JIOKHpOBaH Ha CTa~HH
naponapoaaaaoa 6JIaCTOll.HCTbl- oaxocrpepouna,
C MOMeHTa YCTaHOBJIeHHHaHaTOMH'leCKOrO KOHTaK-
ra oaxocrpepoaaa C TKaHHMH opraxasna - ero
BacKYJI5IpH3all.HH Ha'lHHaeTCH TpeTb5I CTa.n:H5Iony-
XOJIeBOrO npoll.ecca - HHTeHCHBHbIH .lJOKaJIbHbIH
pOCT onyxona.

3Ha'lHTeJIbHbIH aarepec npe~CTaBJI5IeT aHaJIH3
CXO)KHX MexaHH3MOB, ocecneuaaaiouiax TpOq,HKY
paHHero 3M6pHoHa H onyxOJIH. Pa3BHTHe 3apO~b1-
IlleH MJIeKOnHTammHX, npenurecrayioiuee HX HM-
naanrauaa, npaaonar K 06pa30BaHHm 6JIaCTOll.HC-
Tbl - nOJIOH crpYKTYPbI, COCT05ImeHH3 KJIeTOK ~ByX
THrrOB: KJIeTOK Tpoq,06JIaCTa, noxpusaiomax sapo-
~blIll cHapY)KH, H BHYTpeHHeH KJIeTO'lHOH MaCCbI,
pacrronaraiouieaca B nOJIOCTH, OrpaHH'leHHOH TpO-
q,06JIaCrOM. 113 Tpoq,06JIaCTa pa3BHBaerCH nnauen-
ra, a H3 BHYTpeHHeH KJIeTO'lHOH MaCCbI- saeaapo-
~bIIlleBhle 060JIO'lKH H cax aaponsnn. OKa3aJIOCb,
'lTO B aapozisnnax MJIeKOnHTammHX, B OTJIH'lHe OT
HH3KoopraHH30BaHHblX :>KHBOTHblX,nanpaaep aMq,H-



'oHii, npenerepaauapoaanaue YlJaCTKH ll.HTOnJIa3Mbi
.nensuieacs Hiill.eKJIeTKH He arpaior HHKaKOH ponn
B .J.H¢¢epeHll.HpOBKe 6JIaCTOMepa; OHa onpenenser-
C51TOJlbKOero MeCTOrrOJI02KeHHeMB paunen 6.laCTO-
nacre. l\JIeTKa, OKa3aBlUaHCH CHapY2KH, CTaHOBHTC5i
lJaCTblO Tpo¢o6J1aCTa, a KJleTKa, nonaanras BHYTPb,
pa3BHBaeTCH BO BHYTpeHHlO1O KJleTOlJHYIO Maccy
[31]. 0PH nepenoce MelJeHbIX OJlaCTOMepoB BO

BHy'TpeHHHe HJlH aapyxcaue YlJaCTKH HeMelJeHbIX
aaponsnuea OKa3aJIOCb, xro 3TH 6J1aCTOMepbI JI.H¢-
rpepeuunpoaanucs B rporpooaacr HJlH BHYTpeHHlO1O
KJleTOlJHVIO M accv B COOTBeTCTBHHco CBOHM nOJIO-
}l(eHHeM' [32J . OPH naTOJIOrHlJeCKOMpa3BHTHH 6lIa-
CTOUHCTbI OHa MO.IKeT He HMeTb BHYTpeHHeH KJIe-
TOlJHOti MaCCbI (Tp0tPo6.1aCTHlJ:eCKHn nyaapex) , 110

oyner HMeTb Hap),)I<Hblii c.'lof! KJleTOK, xo ropsre
scerna 6Y).l.YTrrp0tP06.TIaCTHlJeCKHMH.

OHKorepMHHaTHBHaH KJleTKa npa npoxoscneuaa
)f{H3HeHHoro unxaa oopaayer MOP¢OJIOfHlJeCKHe
CTpyKTYPbI, nanoxnuarounse 00paaosa HHH paanero
aaponuuresoro pa3BHTHH (pHC. 1). K HHM OTHOCHT-
CH MHorOK.'leTOlJHblfI crpepoan, COCTOHIll.HH, KaK
npaaano, H3 rpex lJeTKO onpenenaesnrx KJIeTOqHbIX
30H, oxpyacarouiax rrOJl0CTb, B KOTOPOH HaXO.ll.HTCH
aexporusnpoeaunsre K<leTKH. DO CBOHM pa3MepaM
oHKoC¢epOH).I. BrrOJTHe corrOCTaBHM C onyxonenuv
3alJaTKOM aBacKYJ1HpHOn CTaJI.HHpa3BHTHH. CqUTa-
eTCH, lJTO BaCKYJIHpH3aUHH OHKoc¢epOH)J.a HaqHHa-
eTCH no Jl.OCTH)KeHHHHM 1-3 MM B )J.HaMeTpe [25,
28J. Cornacno oaxorepaauarneaos runorese, OH-
KoC¢epOIIJI. rpopxapyercs rro 3aKOHaM pa3BHTHH
6.1aCTOll.HCTbI. Cnenoaare.nsao, KJleTKH, pacnono-
)f{eHHbIe B HapY2KHOM c.roe onxocrpepoana, 1l0JJ)KHbl
06JIa)J.aTb ¢YHKll.HHMH Tpo¢o6JlaCTHlJeCKHX. B He-
KOTOPbIX ranax onyxo.nea, npOHCXOJI.HIll.HX,nanpa-
Mep, H3 3M6pHOHaJIbHbIX H repMHHaTHBHbIX TKaHeli,
HaJIHlJne Tpo¢o6JlaCTHlJeCKHX KJIeTOK )J.oKa3aHo [I7,
19, 23J. 0pHCYTcTBHe TaKHX KJleTOK B zrpyrax
ranax onyxoneji MeHee OlJeBH,lHO. HMelOTcH KOC-
BeHHbIe )J.OKa3aTeJlbCTBa HaJIHlJHH B onyxOJIHX Kne-

TOK, BbIllOJIHHlOlll.HX pons Tpo¢o6J13CTHlJeCKHX. 3TH
~OKa3aTeJIbCTBa 6a3HpYlOTCH Ha rrOCTOHHHOM06Ha-
PY)f{eHHH B onyxOJIHX 6e.nKOB, H303H3HMOB, ¢aKTO-
pOB pOCTa, xapaxrepusrx )J.J1H rr.'lO)J.HoHlJaCTH n.na-
uearu [33, 34].

Tpo¢06.13cTHlJeCKHe K.'leTKH na ararre HMnJIaHTa-
UHH 6JlacTouHcTbI H nosepxaocruo pacnonoxceunsrc
KJleTKlI onyxoau oo.nanaior HHBa3HBHbIMH caoiicr aa-
MH, a TaIDKe XOPOlUO asrp axceaaon cnoc06HoCTbIO
.TIH3HpOBaTb TKaHH opraaasxa H rparouarnpoaan,
paapyureunue KJIeTKH. OPH HCKyccTBeHHoM KYJIbTH-
BHpoBaHHH 6.nacTouHCTbI ee rHraHTCKHe rporporina-
CTHlJeCKHeKJIetKH crroco6HbI HHBa3HpoBaTb H pacr-
BOPHTb He TOJIbKO O)J.HOBpeMeHHOKYJIbTHBHpyeMwe
zrpyrae TKaHH, HO H KJIeTKH caxoro aaponsnua
[35J. 3TOT ¢aKT nopaaarensao HarrOMHHaeT cno-
C06HOCTb OHKoc¢epOH)J.OB K HHBa3HH B ztpyrae TKa-
HH npa COBMeCTHOMKYJIbTHBHpOBaHHlI [36J. OJI.mLvI
H3 OCHOBHbIX CBoflCTB OHKoc¢epOH)J.a H onyxo.nn
HBJIHeTCH reTeporeHHOCTb HX KJIeTOlJHOrO COCTaBa.
Ilonaraior, lJTO tPpaKUHH CTBOJlOBbIX onYXOJIeBbIX

KJIeTOK B COJIHJl.HblXonYXOJIHX H OHKOC¢epOHJl.aX
COCTaBJIHeTMeHee 1 % [25J. HMelOTcH MHorO'HfC-
.'leHHbIe )J.aHHbIC 0 HaJ1HlJHH B 3.10KaqeCTBeHHblX
onYXOJIHX K.'leTOK, HaXOJI.HIll.HXCHaa paaasrx CTaJl.H-
HX )J.H¢¢epeHUHpoBKH [37-40]. Hecsrorpa aa no-
rrbITKH 06'bHCHHTb 3TO csoacrso, aaraznca rerepo-
reHHOCTH orryxOJIeBbIX KJIeTOK OCTaeTCH ).1.0HaCTOH-
uiero BpeMeHH He penreaaoa.

C rr03HUHH OHKorepMHHaTHBHoI"1 rHf1OTe3bI ony-
XOJIeBOro pOCTa, ¢aKT rereporeanocra nonynsuaa
KJIeTOK 06'bHCHHeTCH naaeprearnon )J.H¢¢epeHll.H-
POBKOH KJleTOK, 06pa3YlOIll.HXCH H3 ouxorepxnaa-
THBHOA KJIeTKH rrpH napTeHoreHeTHlJeCKOM pa3MHo-
2KeHHH H rrpOXO.IK)J.eRHHeio )f{H3HeHHoro ll.HKJIa.
TIPH 3TOM B ¢eHOTHnHqeCKHii «penepryap» OHKO-
repaaaarasuon K.leTKH BXO)J.HT ee cnococnoc n,
K 06pa30BaHHfO MHOrOKJIeToqHbIX CTPYKTYP, COCTOH-
urax, no KpaflHerl Mepe, H3 rpex BH)J.OB KJIeTOK:
oHKorepMHHaTHBHbIX, OHKOTpo¢06JlaCTHlJeCKHX H OH-
KOCOMaTHlJeCKHX.OHH HBJ1HlOTCHnaponupoaauua aa
aHaJIOraMH cOOTBeTCTBYlOlll.HXaopvam.aux 3M6pHO-
HaJlbHbIX KJleTOK. 3JloKaqeCTBeHHocTb onyxo.na 6y-
).I.eT onpenenarscs HaJIHlJHeM B Hefl OHKorepMHHa-
THBHblX H.~H CTBO.~OBbIX oriyxoneaux KJIeTOK H
OHKOTpO¢o6JIaCTHQeCKHX KJleTOK. .IJ.H¢¢epeHll.HpO-
aaaaue KJIeTKH, nOBceMeCTHO Ha6JIIOJI.aeMbIe B ony-
XOJl5IX, npencraaneasr, nO-BH).I.HMOMY, OHKOCOMaTH-
qeCKHMH KJIeTKaMH. HaJIHQHe nocnennax B OCHOB-
HOM onpenenser rHCTOJIOrHqeCKHfl THn onyxoaa.
.IJ..7JH noxasare.n.crna np HBe.1eHHblX nOJl0)f{eHHIf

paccxorpaa nexo ropue nanasre 0 csoacraax p as-

J1H4HblX KJ!eTOI{ rep aroxapuauo a.
C4HTaeTcH, QTO CTBOJ10BbIMH KJleTKaMH reparo-

KapUHHoM HBJIHIOTCH.3M6pHOKapll.HHOMHble K~leTKH
(EC·KJ1eTKH). OHH no CBOHM 6HOXHMHlJeCKHM CBOH·
CTBaM H y.nsrpacrpyxrype nopasnrensno HanOMH-
HalOT rrO.'1HI10TeHTHble 3M6pHoHaJlbHble KJleTKH
(E K -KJIeTKH) 3I1H6JlaCTa, xo ropsre HBJIHIOTCH,
B lJaCTHOCTH,npe.nuecraeaaaxaxra nHHlIH nOJl0BbiX
K.l1€TOK [41, 42]. H",reHHo E K -KJleTKH npn nepecaa-
Ke B 3KT0l1HlJeCKIIe MeCTa CJ1v)KaT HCTOlJHHKOMre-
p aroxapunuo a [42]. Do ;:I.aHHbnl A. TI. ,UbI6aHa
[43], B HopMa.lbHoM 3M6pHoreHe3e EK-K.l1€TKH

cYlll.eCTBYIOT xoporxoe BpeMH. COCTaB.'UIH He3HalIH-
TeJIhHVIO ).I.OJIIOK.1eTOQHOll nonvnauun snarinacra
TOIo! c·Ta.ll.HH pa3BHTI1H (5,5-6,6 C)'TOK) , noxa 113
nocnennero eure He BbI;le.1H.'1HCb Jl.e¢IlHHTHBHble
aaponsnneaue .nHCTKH. Do MHeHHIO aaropa, nenpo-
,lOJJ>KIHe.lbHoe CYULeCTBOBaflHe B 3rrH6••1aCTe EK-
KJIeTOK HBJIHeTCHO,1HHM H3 rrpoHBneHHfi rrpouecca,
npenorapautaioruero npeoop asoaaaae saponsnua
B TepaTOKapll.HHoMY. El\-K.1eTKH CJlY)f{aT HCTOlJHH-
KOM EC-KJleTOK )J.BYX TlmOB: HYJIJIHnOTeHTHbIX, He
cnococusrx acrynars B ll.HTO)J.H¢¢epeHll.HpOBKY,
H MYJIhTHnOTeHTHhIX, QaCTb H3 KOTOPbIX in vitro
coxpanaer caoiicraa rrOJIHrrOTeHTHbIX EC'K"leToK,
a sacrt, MO)f{eT ,ilHtP¢epeHll.HpOBaTbcH B KJICTKH
)J.e¢¢HHHTHBHbIX rxaneft, He HB.1HIOUUiXCHanoxaue-
CTBeHHbIMH [23, 44J.

Flp aae.aeunste .laHHhle 0 lla.1HlJHH B rep aroxapun-
HOMax pa3HbIX rrorrYJ1HuHII KlleTOK C WHPOIUlM ,ilHa-
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.na30HOM CBOHCTB- OT CTBOJIOBhIX nOJIHnOTeHTHbIX
EC-KJIeTOK Jl.0 BhICOKOJl.H'cpcpepeHII.HpOBaHHbIXKJIe-
TOK Jl.ecpCPHHHTHBHhIXTKaHeH:, no aaurexy MHeHHIO,
1l0Jl.TBep)KJl.aIOT nOJIO)KeHHH npenaaraeaoa [HnOTe-
3bI 0 cymecrsoaaaaa B onYXOJIHX CTBOJIOBbIXnOJIH-
noreuraux OHKorepMHHaTHBHbIX H OHKOCOMaTHqe-
·CKHX KJIeTOK. OCTaeTCH HeH3BeCTHblM, KaKHM HOp-
Ma.lbHhIM npenurecrseaaaxaa (EK-KJIeTKaM snn-
<5JIaCTa, nepBHqHhIM nOJIOBblM KJIeTKaM HJIH np.)
npHHalWe)KHT cpeHOTHrrHqecKHH: «penepTyap»
-CBOH:CTB,3KTOnHtIeCKH ztepenpeccnpoaaausta B Ma-
JIHfHH3HpOBaHHOH COMaTH1JeCKOH KJIeTKe. Ilonara-
ex, tITO BblHCHeHHe 3TOfO sonpoca 6y.n.eT H·MeTb
npanuarma.isaoe 3HatIeHHe He TOJI~KO .n.JIH sxcne-
pHMeHTaJIbHOi1 OHKOJIOrHH, HO H ,n:JIH6HOJIOfHH pas-
.BHTHH. COf,1aCHO npe,n:JIO)KeHHOH: ranoreae, 3JIOKa-
qecTBeHHaH onyxOJIb npe,n:CTaBJIHeT C060H: HOBo06-
pa30BaHHe C rereporeaasnr KJIeT01JHbIM COCTaBOM,
pasanstneeca H3 HMMOpTaJIhHOH: OHKorepMHHaTHB-
HOH: K.'IeTKH npa napreaoreaerasecxoa pa3MHO)Ke-
HHH H OCYlUeCTB.'IeHHH)KH3HeHHoro II.HKJIa. ,UpyrHMH
-CJIOBaMH, onyxons npe,n:CTaBJ1HeT C060H: naponapo-
BaHHbIfl 3~16pHOH, OCTaHOBHBlllHH:-CHB pa3BHTHH na
-CTa,!!.HHnapO,!!.HpOBaHHOH:6JIaCTOII.HCTbI. EHOJIOrHtIe-
CKHe oc06eHHOCTH onyxoan BO MHorOM 3aBHCHT OT
.cOOTHOllleHHH B HeH: OHKorepMHHaTHBHblX, OHKOTPO-
¢06JIaCTH.tIeCKHX H OHKOCOMaTHqeCKHXKJIeTOK.

Cyuraocrs qeTBepTOH: CTa,n:HH orryxonesoro npo-
uecca COCTaBmreT 06pa30BaHHe MeTaCTa30B. Do
aaureuy MHeHHIO, MeTaCTaTHtIeCKHH: nOTeHII.HaJI
~nyxOJIH onpe,!!.eJIHeTCH B OCHOBHOM HaJIH1JHeM OH-
KorepMHHaTHBHblX KJIeTOK. 3TO ztonyureaae CTaHO-
BHTCH nOHHTHbIM, eCJIH BcnOMHHTb, tITO repxaaa-
THBHaH TKaHb HBJIHeTCH 06H3aTeJIbHblM npo,!!.YKTOM
pa3BHTHH HHII.eKJIeTKH npH ee nOJIOBOM HJIH napTe-
HOfeHeTHtIeCKOM pa3BHTHH. CBOH:CTBOMrepMHHaTHB-
HbiX KJIeTOK, pa3BHBlllHMCH B cpHJIoreHe3e H Ha6JIIO-
JI.aeMOM B onroreaeae, HBJIHeTCH -cnoc06HOCTb
K arperauna H CPOpMHpOBaHHIO repMHHaTHBHofr
TKaHH C nOC.1e,!!.YIOmeH:ee ,n:e3arperaII.HeH na rep-
MHHaTHBHble KJIeTKH B nepaon 3M6pHOHaJIbHOrO
pa3BHTHH, nenocpeztcraeaao npe,n:weCTBYIOlUHH: MH-
rpaII.HH 3THX KJIeTOK OT )KeJITOtIHOrO MelllKa B rona-
JI.b1 3M6pHOHa. 3TO cpeHOTHnHtIeCKOe CBOHCTBOrep-
MHHaTHBHbIX K"leTOK HBJI5IeTCH .3BOJIIOII.HOHHOnpes-
HHM H nOCTOHHHOHa6J1IO.iI.aeTCHy )KHBOTHbIX, CTOH-
mHX aa pa3HbIX cTyneH5IX .3BOJIIOII.HOHHOropa3BH-
THH. CorJlaCHO aaurea ranoreae, cnoc06HOCTb K nes-
arperauna 5IBJIHeTCH cpeHOTHnHtIeCKHM CBOH:CTBOM
OHKorepMHHaTHBHblX KJIeTOK H 6y,n:eT npOHBJIHTbC5I
B oprauaaxe npoueccox MeTaCTa3HpOBaHHH. NleTa-
CTaTHtIeCKa5I OHKorepMHHaTHBHa5I KJIeTKa, ocenas
B TKaH5IX opr anaaua, MO)KeT CHOBa OCYlUeCTBHTb
JKH3HeHHbIH: UHKJI, tITO npasener K cpOpMHpOBaHHIO
MeTaCTaTHQeCKOH onYXOJIH. DocJIe,nH5IH, B CBOIO
oxepens, "WiKeT 6b1Th HCTOtIHHKOM MeTaCTaTHtIe-
CKHX OHKorepMHHaTHBHbIX KJIeTOK H pa3BHTH5I HO-
BbIX MeTaCTaTH1JeCKHX OtIarOB. Do Mepe YMeHbllle-
HHH .iI.0J1HOHKOCOMaTH1JeCKHXKJIeTOK B MeTaCTaTH-
tIeCKHX onYXOJI5IX HX 3JIOKatIeCTBeHHOCTb B03paCTa-
er. Ilpouecc «BbIMbIBaHH5I» OHKOCOMaTHtIeCKHX
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KJIeTOK npH pa3BHTHH MeTaCTaTH1JeCKHX onYXOJIeH
JIe)KHT B OCHOBe onYXOJIeBOH:nporpeccaa. KpaHHHM
BapHaHTOM onYXOJIeBOH: nporpeccaa 5IBJIHIOTC5rHe-
,n:HcpcpepeHUHpOBaHHhIe onyxona, xoropsre COCTOHT,

.nO-BH,n:HMOMY, B OCHOBHOMH3 OHKorepMHHaTHBHbIX
H OHKOTpocp06JIaCTHtIeCKHX KJIeTOK (pHC. 2).

Do aauresry MHeHHIO, npe,!!.JIOiKeHHaH oaxorepnn-
HaTHBHaH rnnoresa 06b5rCH5IeT 6HOJIOrH1JecKYIO
npapony cpeHoMeHa· pa3BHTHH 3JIOKatIeCTBeHHblX
onyxones H n03BOJ15ieT cneaars aascaue BbIBO,n:bI.
06HapYiKeHHe o6meH: npaponsr 6.'laCTOUHcTbI H OH-
«ocrpepoana .n.eJIaeT nOH5iTHbIM cpeHoMeH TOJIepaHT-
HOCTH opr aaaaaa K pa3BHBaIOmeMycH HOBo06pa30-
BaHHIO, TaK KaK.3Ta To.nepaHTHOCTb cpHJIOreHeTH-
tIeCKH 06YCJIOBJIeHa. C n03HUHlr oHKorepMHHaTHBHOH:
rHnOTe3hI, CTaHOB5ITC5I06b5rCHHMblMH MHOrOtIHCJIeH-
Hble ,n:aHHble 06 oounrocra MapKepoB orryxo.rea
H 3M6pHOHaJIbHblX TKaHeH:, 0 HeO,!!.H03HaqHOMBJIHH-
HHH oepeaeaaocra na POCT onYXOJIeH:, 0 B03MO)K-
HOCTH HHrH6HII.HH onyxonesoro pOCTa npa HMMYHH-
3aII.HH opraaasxa TKaHHMH nJIaII.eHTbI H .3M6pHOHa
H BBe,n:eHHeMaHTHCblBOPOTOKK xapxepax oepeuen-
HOCTH [45, 46]. BaiKHbIH: BbIBon 3aKJIIOl!aeT-
C5i B TOM, tITO n03HaHHe CPH3HOJIOfHtIeCKHKOHTPOJIH-
pyexux MexaHH3MOB HMnJIaHTaII.HH 6JIaCTOII.HCTbI,
HHBa3HBHoro pOCTa KJIeTOK rpoqioonacra, MHrpa-
UHOHHbIX CBOHCTB repMHHaTHBHbIX KJIeTOK, MO,n:H-
CPHII.HpYIOmero BJIH5IHH5I pa3BHBalOmerOCH .3M6pHO-
na aa HeH:porYMopaJIbHblH:, MeTa60.'IHllecKHi1, HM-
MyHHblH CTaTYC opraaasxa, pa3BHTH5i peBepCHBHbIX
peaKII.HH: opraaasxa aa 3aIWIOl!HTeJlbHofl cr arran
6epeMeHHOCTH, HarrpaBJIeHHbIX sa H3rHaHHe nnona,
3JIHMHHaII.HIO Tpocp06JlaCTHtIeCKHX KJIeTOK H3 opra-
HH3Ma, BOCCTaHOBJIeHHeHeAporYMopaJIbHOrO H HM-
xyanoro craryca, 5IBHTC5iOCHOBOH:,!!.JIHpa3pa60TKH
npHHII.HnHaJIbHO HOBbIX cnococoa nporasoonyxone-
BbIX B03,!!.eflcTBHfl.

B 3aKJ1!OtIeHHe XOTeJIOCb 6bI npHBeCTH CJIOBa
Oberling [47], cxaaaaaue nOl.{TH nOJIBeKa aaaan:
«B O,!!.HH npexpacnua ,!!.eHb MbI o6HapyiKHM, B03-
MO)KHO 3TO 6y,!!.eT o,n:HoA H3 HpOHHH: npnponsr, Ha-
CKOJIbKO pax, oTBeTcTBeHHbIH: aa 6eClIHCJIeHHOe KO-
JIHtIeCTBO CMepTeH:, Hepa3pbIBHO CB5I3aH C JKH3HbIO».
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V. B. Vinllitsky

ONCOGERMINAL HYPOTHESIS
OF THE TUMOUR GROWTH

An original hypothesis of the tumour growth is suggested
proceeding from the biological law of development. It fol-
lows from this hypothesis that during the malignant pro-
cesses occurs the partial derepression of the germinative
cell genome which determines its phenotypical property (po-
tential immortality realized in the cell life cycle). It is sup-
posed that potential immortality, a phenotypic property of
the malignant cell, is also realized in the cell life cycle.
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