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B. 6. BHHHHL(KHI1

o npHpOAe TonepaHTHOCTH
opraHH3Ma I< onyxonH

'uJl5I pa3pa60TKH 3<cp¢eKTHBHbIXJleqe6HbIX npo-
rasoonyxoneaux MepOnpH5ITHH HCKJlIOqHTeJlbHO
aaxcao HMeTb nerxoe npencrasnenae He TOJIb-
KO 0 MexaHH3Max 3J10KaqeCTBeHHOH TpaHC¢Op-
MaIl,HH KJleTKH, HO H 0 TOM, noxeay, aa 'CqeT
KaKHX oc06eHHOCTeH 3TH, B onpe,lI.eJleHHOH CTe-
neaa tfYJKepO,lI.HbIe, KJleTKH He YHHtfTo):!{aIOTC5I
3alIl,HTHbIMH MexaHH3MaMH, nonnepacaaatoura-
MH reHHbIH rOMeOCTa3, a aarrporas, MorYT ax-
THBHO pa3MHOJKaTbCH B opraaasxe, npHBO,lI.5I
ero K rH6eJlH. B nOHCKax OTBeTa aa 3TOT BO-
npoc HCc.1Je,lI.OBaTeJlHoopaurana BHHMaHHe aa
CXO,lI.CTBOMeJK.uy 3M6pHOHaJlbHbIMH H onyxone-
BbIMH TKaH5IMH, MeJK,lI.y 3M6pHoreHe30M H KaH-
Il,epOreHe30M -- npoueccaMH, COnpOBOJK,lI.alOlUH-
MHC5I pa3BHTHeM B opraaaaxe reHeTHqeCKH He-
O.n;HOPO,lI.HOt'!TKaHH. B nocneaaee BpeM5I anrepec
K 3TOH np06J1eMe, TeCHO conpaxacaiouiesca c
np06J1eMaMH TpaHCnJlaHTOJlOrHH, nOCT05IHHO
B03paCTaeT [1, 2] .

MbI nOCTaBHJlH CBoeH uensto OCBeTHTb JlHIllb
OCHOBHbIe ¢aKTbI, CBH,lI.eTe,'lbCTBylOlIl,He0 HaJ1H-
'IHH 06lIl,HX xepr, xapaxrepasrx .lI.Jl5I He3peJIbIX
KJleTOK, xoropue rr051BJl5IlOTC5IBO B3POCJlOM op-
raHH3Me npa 3M6pHoreHe3e, xaaneporeaese HJIH
penaparasnoa pereaepauaa, H aa HX OCHOBaHHH
cneaars aexoropsre npe.n.IIOJlOlKeHHH 0 npapo-
ze TOJlepaHTHOCTH opraaasxa K 3THM KJleTKaM
H nyT5IX ee rrpeO,lI.OJleHH5I.

B 3J10KaqeCTBeHHbIX onYXOJlHX pa3J1HtfHOrO
rHCTOJlOrH'leCKOro CTpoeHHH H reaesa ocnapy-
JKeHbI 3M6pHOHaJlbHbIe 6eJlKH: c-rperonporeaa,
paKOBO-3M6pHOHaJlbHbIH aHTHreH, aHTHreHbI 30-
HbI 6epeMeHHOCTH, YHHBepCaJlbHbIH 1'-¢eTQrrpo-
TeHH, YHHBepCaJlbHbIH paxoao-nnauearapusra
aHTHreH H np. [3--5]. :3M6pHOHaJlbHbIe 6eJlKH
rrOHBJlHlOTCHaa onpeneneanux CTa.n.H5IX3M6pHO-
reaesa H OTHOCHTCHK TaK Ha3bIBaeMbIM CTa.ll.HO-
CrreIl,H¢HtfeCKHM 3M6pHOHaJlbHbIM aHTHreHaM
[6]. OHH BbIHBJl5IlOTC5ITaKJKe B TKaH5IX B3pOC-
noro opraaaaxa IIpH aexoropux nponeccax B
IIOQKaX, nexeaa, ):!{eJly.n.Ke, cOrrpOBOJK,lI.alOIIl,HXC5I
pereaepaunea cooTBeTcTBYlOIIl,HX TKaHeH, H no-
CTOHHHOnpHcYTcTBYlOT B nnaueare H CbIBOPOT-
xe KpOBH 6epeMeHHbIx lKeHIIl,HH [7--9]. TIo MHe-
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HHlO r. 11. Atieaeaa [7, 8], HaJlHQHe B orryxo-
Jl5IX 3M6pHOHaJlbHbIX aHTHreHOB orpascaer He-
COMHeHHOCYIIl,ecTBYIOlIl,YlO, HO eute He pacxpu-
TYlO CB5I3b MelK.n.y npoueccaxu oaroreaeaa H
xaaueporeneaa. I1MeIOTcH ,lI.aHHbIe 0 HaJlHtfHII B
KpOBH lKHBOTHbIX aepacrsopnaoro B sone 6eJl-
xa, xapaxrepaoro .n.JlH3J10KaQeCTBeHHoro pOCTa.
3TOT 6eJlOK He 06HapYlKHBaeTCH B KpOBH 3AOpO-
sore B3pOCJIOro opr aanau a, HO BbIHBJlHeTCH B
KpOBH HOBOpOlK,lI.eHHbIXlKHBOTHbIX H B perene-
papyrouiea TKaHH neseua [10]. YCTaHOBJleHbI
6HOXHMHtIeCKHe KOppeJlHUHH oaxoreaesa C OH-
ToreHe30M. TIoKa3aHO, tITO H303H3HMHbIH CIIeKTp
HeKOTopbIX ¢epMeHTOB (nHpYBaTKHHa3bI, nax-
rarneranporeaaasr, a,lI.eHHJlaTKHHa3bI, rJlYTaMH-
Ha3bI, ,UHK-rrOJlHMepa3bI, TpaHcaMHHa3 H T. n.)
B orrYXOJleBbIX TKaH5!X cyIIl,eCTBeHHO OTJlHqaeTC51
OT raxoaoro B COOTBeTCTBYIOIIl,HXspenux HOp-
MaJlbHbIX TKaHHX, HO BeCbMa CXO.ll.eH C H303H-
3HMHblM COCTaBOM3M6pHOHaJTbHblX TKaHeH [11,
12]. 06HapYlKeHbI O,lI.HOTHnHble H3MeHeHHH B
aaoope nexoropsrx aaoaxuerrropnux TPHK B
npouecce oaxoreaeaa H oaroreaeaa [13, 14].

H3BecTHo, q:TO xapaxrepaof seproa saepre-
THtfeCKOrO 06MeHa 3J10KatIeCTBeHHbIXKJleTOK HB-
Jl5!eTCHBbICOKHHa3po6HblH r.1HKOJlH3 H KaK cne-
.lI.CTBHe3Toro HaJlHtfHe o6paTHoH nacTepoBcKoH
peaKI.J;HH [15]. :3THM CBOHCTBOM06J1a.n.alOT3M-
6pHOHaJlhHbIe KJleTKH H KJleTKH pereaepapyro-
IIl,HX TKaHeH KOCTHoro M03ra, JIHM¢aTHtfeCKHX
opraHOB, KJleTKH neqeHH npH perrapaTHBHoH pe-
reaepauaa [16, 17]. B 3J10KaQeCTBeHHbIX ony-
XOJlHX conepzcarca HH.Il:YKTOPbIaexoropux ¢op-
Moo6pa30BaTeJIhHbIX npOIl,eCCOB, xoropue BbI5!B-
JlHIOTCH raxace B 3M6pHOHaJIbHbIX TKaH5IX aa
onpeneneanux CTa,lI.HHX 3M6pHoreHe3a. TaK, B
3J10KaQeCTBeHHbIX H aaponsnueasrx TKaHHX co-
ztepacarcs HH.n.YKTOPpocra HepBHoH TKaHH [18].
Onyxons, nO,lI.06HO TKaHHM 3M6pHoHa, rrpozry-
uapyer BeIIl,eCTBO, cnoc06CTBYIOIIl,ee 06pa30Ba-
HHlO xposeaocaux cocynos [I 9]. 06IIl,HM ,lI.JliI
3J10KatIeCTBeHHblX H Tpo¢o6J1aCTHtIeCKHX xne-
TOK 5IBJlHeTC5I HHBa3HBHblfI xapaxrep pocra,
npaxany xoroporo aexoropue asropu [20}
06'b5ICH5IlOT cexpeuaea 3THMH KJIeTKaMH TOKCH-
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4eCKHX BelI1.eCTB, paspyuraroiuax OKpY}f{alOIII.He
KJIeTKH. ITpHBe,neHHbIH nepesens <paKTOB 0 aa-
JIH4~IH 06lI1.HX CBOHCTBY pa3JIH4HbiX H'23peJIbIX
KJleTOK - 3M6pHOHaJIbHbIX, 3Jl0Ka4eCTBeHHbIX,
pereHepHpYIOIII.HX CBH)l.eTeJIbCTByeT0 TOM, 1JTO
3TH CBOHCTBaHe 51BJI5IIOTC5IcrreUH<pI1'IHbIMH)l.JI5I
paKOBbIX KJIeTOK, a npHCYIII.H H HOpMaJIbHbIM
He3peJIbIM KJIeTKaM. O)lHOH H3 06III.HX 1JepT 518-
JI5IeTCH rrOHBJIeHHe Y' He3peJIbIX KJIeTOK 3M6pHO-
HaJlbHbIX aHTHreHOB, HMMYHoreHHOCTb KOTOPbIX
B aYTOJIOrH4HOH H CHHreHHOHCHCTeMax )l.OKa3a-
aa MHOrffMH aarop aaa [21,22). CJIe)l.OBaTeJlbHo,
B3pOCJlbIH oprauaaa He orinanaer aOCOJIIOT-
HOil: TOJlepaHTHOCTblO K COOCTBeHHbIM3MOPHO-
HaJIbHbIM aHTHreHaM, CYlI1.eCTBOBaBIIIHMB ne-
PHO)l.ero 3M6pHOHaJIbHOrO pa3BHTH5I H rrOHBJIH-
fOIII.HMCH BHOBb npn 6epeMeHHOCTH, 3JIOKa4eCT-
BeHHOM pOCTe HJIH penap arunaoa pereaepauan.
nO-BH)l.HMOMY, aespensre KJIeTKH, rrOHBJIHIOlI1.H-
eCH BO B3pOCJ10M opraausxe npn pa3JIH4HbIX
npoueccax (6epeMeHHOCTb, 3JIOKa4eCTBeHHaH
TpaHC<popMaUHH, pereuepauns), OOJIa)l.alOT Me-
xaHH3MOM, KOTOPbIH pa3BHJICH B <pHJIOreHe3e,
3aIII.HlI1.alOlI1.HMHX OT peaKUHH CO CTOPOHbI HM-
MYHOKOMrreTeHTHbIX KJIeTOK COOCTBeHHoro opt-a-
HH3Ma. B npouecce )l.H<p<pepeHUHpOBKHHOpMaJIb-
asre aespenue KJIeTKH YTpa4HBalOT cnoc06HOCTb
K caM03alI1.HTe H CTaHOBHTC5I06beKTOM HMMY-
aoro aazraop a. 3JIOKa4eCTBeHHbIe KJIeTKH, HBJIH-
HCb nOCTOHHHOHe3peJIbIMH, He YTpa4HBalOT 3TOT
3alI1.HTHbIH MexaHH3M, CJIe)l.OBaTeJIbHO, MorYT
HpaKTH1JeCKH 6ecnpenHTCTBeHHO pa3BHBaTbCH
B opraaaaae. BrrOJIHe )l.OrrYCTfIMO, 1JTO 3TOT
MexaHH3M rrOHBJI5!eTC5IB KJIeTKaX B rrpouecce
HX )l.e)l.H<p<pepeHUHpOBKH, KOTopaH conpoaoxc-
naercs zteperrpeccnea Y4aCTKOB reaosca, <PYHK-
UHOHHpOBaBIIIHX aa paHHHX sranax OHTO-
reaesa.

nOKa3aTeJIbHO conOCTaBJIeHHe CPOKOB OTTOP-
}KeHHH aJIJIOTpaHCnJIaHTaTOB TKaHeH C HX ape-
JIOCTblO. OTTOp}KeHHe aJIJIOTpaHCIIJIaHTaTa or
B3pOCJIOro )l.OHOpa B3POCJIbIMpeUHIIHeHTOM npo-
HCXO,ll.HT,KaK npaBHJIO, B Te4eHHe 2-3 He)l.eJIb.
TpaHCnJIaHTaTbI 3M6pHOHaJIbHbIX TKaHeH MorYT
orrpe,ll.eJIeHHOe BpeMH pa3BHBaTbCH B opraHH3Me
B3pOCJIOrO peuanaeara, 3aTeM aaponuureaue
TKaHH Ha1JHHaIOT ,lI.H<p<pepeHUHpOBaTbC5IH cnyc-
TSI aexcropoe BpeMSI paccacsraarorcs [23, 24].
BpeMH OT MOMeHTa TpaHCnJIaHTaUHH ,lI.O nOJIHOH
pe30p6UHH 3M6pHOHaJIbHOH TKaHH HC4HCJIHeTCH
aaorna HeCKOJIbKHMH MeCHuaMH. B OT)J.eJIbHbIX
CJIY4aHx 3M6pHOHaJIbHbIe TpaHCrrJIaHTaTbI cno-
C06HbI MaJIHrHH3HpOBaTbCH [25] . Haxoaeu,
rrpaKTH1JeCKH ace IllTaMMbI onyxonef cnocoonu
K rrporpeccaaacuy pa3BHTHIO B opr aaaasre peua-
IIHeHTa H B 60JIbIllHHCTBe CJIY4aeB npasoaar ero,
K rH6eJIH. TaKHM 06pa30M, ,nJIHTeJIbHOCTbBbI}KH-
BaHHH TpaHCrrJIaHTHpOBaHHbIx TKaHeH H creneas
HX 3peJIOCTH HaXO,ll.HTCHB 06paTHoH 3aBHCHMO-
CTH, tITO, B03MO}KHO, 06bHCHHeTC5I HaJIH4HeM B
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ueapensix KJIeTKaX MexaHH3Ma CaM03aIII.HTbI 0T
HMMYHHbIX TpaHCIIJIaHTaUHoHHbIX peaKUHH.

He3peJIOCTb HJIH ,ll;e,lJ:H<p<pepeHUHpoBaHHocTb
3JIOKa4eCTBeHHoil KJIeTKH He cnenyer nOHHMaTb
TOJIbKOKaK B03BpaT K 3M6pHOHaJlbHOMY COCT05I-
HHIO. EH npncyui M03aHUH3M coxpaHHBIIIHxCH
npH3HaKoB cooTBeTcTBYIOIII.HX spenux KJIeTOK H
BHOBb nOHBHBIIIHXCH ocooeanocreii, xapaxrep-
HblX ,lI.JIH 3MOpHOHaJIbHbIX H pereHepHpYIOIII.HX
KJleTOK [14]. nOHBJIeHHe B 3JIOKa4eCTBeHHbIX
KJIeTKaX crrocooHoCTH K caM03aIUHTe OT pa3py-
IlleHH5I HMMYHoKoMrreTeHTHblMH KJleTKaMH opr a-
HH3Ma 51BJIReTC5I,rro aaureuy MHeHHIO, onpene-
JI5IIOlI1.HMYC.lIOBHeM,lI.JI5IpOCTa 3.'lOKa4eCTBeHHOH
orryxo.nn B opr aaaaue. C.1Je)J.OBaTeJIbHO,ocotiea-
HOCTb 3JIOKa1JeCTBeHHoHKJIeTKH onpenenaercs
He CYMMOII CBOHCTB,4aCTb H3 KOTOPbIX npaoo-
peraror HOpMaJIbHbIe KJIeTKH B npouecce )l.e,ll;H<p-
<pepeHUHpOBKH, a caMHM <paKTOM npaxrnsecxoa
He06paTHMOCTH TaKOH ,lI.e)J.H<p<pepeHUHpOBKH,HJIH
T01JHee ,lI.HC,lI.H<ptPepeHUHpOBKH,CYIUHOCTb KOTO-
poro eIII.e He 5ICHa. Ilpezmonar aeaoe HaJIH1JHe
MexaHH3Ma C3M03alI1.HThI, O,ll.HaKO, He 03HatIaeT,
1JTO,lI.JIHHe3peJIoH KJIeTKH BO Bcex CJIY1JaSIXcY-
lI1.eCTByeT B03MO}KHOCTb 6eCnperr5ITCTBeHHoro
pa3MHO}KeHHH B 3,l1.0POBOMB3POCJIOMopr-amraxe.
ECJIH ObI ,lI.eJIOOOCTOHJIOHMeHHO TaK, TO 4aCTO-
ra B03Hl1KHOBeHH5Ipaxa Y }f{HBOTHbIX H 1JeJIO-
sexa 6bIJIa Obi HecpaBHeHHO BbIIlIe, TaK KaK
II05IBJIeHHe B opraHH3Me TpaHc<popMHpOBaHHOH
KJIeTKH, aecnocoouoa K ,lI.H<p<pepeHUHpOBKe,He-
H36e}f{HO npHBO)l.HJIO6bI K <pOpMHpOBaHHIOony-
XOJIH. 31'0 rrpOTHBOpe1JUTMHOr01JHCJIeHHbIMHa6-
JIlO)l.eHHHM, CBH)l.eTeJIbCTBYlOIUHM 0 TOM, tITO
B03HHKHOBeHHe B opraHIl3Me orpaHH4eHHoro KO-
.1JH1JeCTBa3JIOKa1JeCTReHHbIXK.'leTOK )l.aJIeKO He
scerna npHBO,ll;HTK pa3BHTHIO onYXOJIeBOrO npo-
uecca [26-28]. E,ll;HHH4HbIe MaJIHrHH3HpoBaH-
nsre KJIeTKH B OCHOBHOMpacnoaaarorca H 3JIH-
MHHHPYIOTCHH3 opraaaaaa HMMYHHbIMH H ,lI.PY-
fHMH MexaHH3MaMH. CJIe,ll.oBaTeJIbHO, ,lI.JIH <pop-
MHpOBaHH5I orryxonesoro Y3JIa H nporpeccnaaoro
pOCTa onYXOJIH aeooxonava onpeneneanas
«KpHTH4eCKaSI» Macca 3.TJOKa4eCTBeHHbIXKJIeTOK.
BeJIH1JHHa «KpHTH1JeCKOH»MaCCbI 3aBHCHT, Be-
P05ITHO, OT aKTHBHOCTHJIPOTHBoonYXOJIeBbIX pe-
aKUHH H 06paTHO rrporropUHOHaJIbHa rrOCJIe)l.HeH.
I10HHTHe «KpHTH1JeCKaH» Macca BrrOJIHe npuxe-
HIlMO K 3apO)l.blIIIeBbIM Il pereHepHpYIOIUHM TKa-
HHM, TaK KaK B 3TIIX npoueccax scerna ysacray-
er orrpeneneaaoe KOJIH1JeCTBOneapenstx KJIeTOK.

PaCCMOTpHM aexoropsre HMMYHOJIOrH1JeCKHE
acnexrsr npoueccoa 3MopHoreHe3a, xaauepore-
aesa H penaparasaoa perenepauaa. 3TH npouec-
CbI xapaKTepH3YIOTCH P5I,ll;OM CXO)l.HbIX 3TarrOE
pa3BHTHSI (Ta6JIHua). nepBbIH aran Ha1JHHaeT·
C5I C B03,l1.eHCTBHHHHHUHHPYlOlI1.ero rpaxropa He
COOTBeTCTBYIOIUHeKJIeTKH H aasepuraercs oopa-
30BaHHeM «KpHTH4eCKOH» MaCChI aespenstx KJIe·
TOK. I1PH 3M6pHoreHe3e B 3TOT nepaon npoac-
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PenapaTHBHaa pereHepaUHa

OII.~OIlOTBopeHHe. TI05lBJIeHHe saponsnne-

Boii KJIeTKH, OTJIHlJalOUIeiicli OT MaTepHH-

CKOro opraHH3M3 110 COCTaBY Tp3HCnJI3H-

TaUHOHHblX H 3M6pHOH8JIbHbIX aHTHreHOB.

Hapyurenae rennoro rOMeOCTa33 opraaas-
M3 MaTepH.

II 06pa30BaHHe «KpHTHlJeCKOib MaCCbI sapo-
iU>lUIeBbiX KJIeTOK.

Pa3BHTHe HMMYHOJIOrHlJeCKOii TOJIepaHT-

HOCTH K sap IlbIUIeBbiM KJIeTKaM, xoropas
06YCJIOBJIHBaeTClI: 1I05lBJIeHHeM ~H6pHHO-

aauoro CJICI!I aa 3THX KJIeTKaX; 6JI' KH-

PYIOUIHMH ~aKTopaMH CblBOPOTKH KPOBH*,

6JIOKHpylOlUHMI! ~aKTopaMH Tp~o6JIaC13

H II,ToAa, sxcnpeccaea sanoreaaux BHPY-

CI B THlIa C; ropMOHaJIbHo-MeTa60JIH'Iec-

KHMH CIlBHraMH*.

III Ponu. Hsraaane nnona H nnanesru H3

opraansxa MaTepH.

CeHCH6HJIH3aUHlI opraaaaaa K Tpo~6JIa-

CTH'IeCKHM KJIeTKaM H 3JIHMHHaUHlI HX H3

opraaaaxa, 06YCJIOBJIHBaeMall: YMeHbLUe-

HHeM MaCCbI 3THX KJIeTOK; rOpMOHaJIbHO-

MeTa60JIH4eCKHMH C.)l.BHraMH, CII. c. 6CTBY-

I01l\HMH ceHCH6HJIH3aUHH; Ae6JIOKHpYI01l\H-

MH ~aKTopaMH CblBOPOTKH KpoBH.

LI.eiicTBHe xanueporeaaoro ~aK-

ropa.
Tpaaepopxauas KJIeTOK, HX paa-
MHO)KeHHe, IIOllBJIeHHe onyxonessrx
TpaHCIIJIaHTauHoHHblx H 3M6pHO-

HaJIbHbiX 3HTHreHOB.

HapYUIeHHe reasoro rOMeOCTa3a

opraHH3M3.

06pa30BaHHe (KpHTH'leCKoii» MaCCbI

3JIOKa'leCTBeHHblX KJIeTOK.

Pa3BHTHe HMMYHOJIOrH'leCKOii TO-

JIepaHTHocTH K 3JIOKalJeCTBeHHbIM

KJIeTKaM, KOTopali 06YCJIOBJIHBaeT-

C5I: 1I01lBJIeHHeM ~H6pHHOH.)l.HOrO

CJIO!! aa 3THX KJIeTKaX; 6JIOKHpylO-

1l\HMH rpaxropaxa CblBOPOTKH KPO-

BH; 6JIOKHpYIOUlHMH ~3KTOPaMH
OIIYXO.~H; sxcnpeccaef sane rea-

HbiX BHPYCOB rana C; rOpMOHaJIb-
HO-MeTa60JIHlJecKHMH C.)l.BHraMH.

Ilporpeccapyiomee p33BHTHe ony-
XOJIH. fH6eJIb opranaaaa.

LI.eiicTBHe 1I0Bpe)K.)l.3I01l\erO <jJaKTopa.

P33MHO)KeHHe aespeaax KJIeTOK, IIO!!BJIe-

HHe 3M6pHOHaJIbHblX aHTHreHOB.

Hapymeane reasoro rOMeOCTa3a B3POC-

noro cpraaasxa.

06pa30BaHHe (KpHTHlJeCKoii» MacCbl pere-

HepHpYlOlUHX KJIeTOK.

P33BHTHe HMMYHOJICrHlJeCKOii TOJIepaHT-

HCCTH K pereaepapyiouma KJIeTKaM, KO-

Topall 06YCJIOBJIHBaeTClI: 1I05lBJIeHHeM ~H-
6PHHOH.)l.HOrO CJIO!! Ha 3THX KJIeTKaX;

6J!OKHPYlOlUHMH ~aKTopaMH He3peJIbIX KJIe-

TOK; sxcnpeccaeil sanoreaaax BHpyCOB

THlIa C; aHTHTe.~aMH K KJIeTKaM lJaCTHlJ-

HO YllaJIEHHCrO opraHa; rOpMOHaJIbHO-Me-

Ta60JIH'lecKHMH CIlBHraMH.

BoCCTaHOBJIeHHe ueJIOCTHOCTH TKaHH, .)l.H¢-

¢epeHUHpoBK3 KJIeTOK, HC'le3HOBeHHe 3M-

6pHOHaJIbHblX aHTHreHOB.

HOpy.aJIH33UHlI rOpMOHaJIbHO-MeTa6oJIHtle-

cxoro ~Ha.
BocCTaHOBJIeHHe reaaoro rOMeOCT33a op-

raHH3Ma.

* TIPH 3M6pHoreHe3e H xanueporeaese Ha6JIIOilalOTCli OIlHOTHIIHble H3MeHeHHlI rOpMOHaJIbHO-MeTa6oJIHlJeCKOrO ~Ha H nosanenae
KpoBH H.)l.eHTH'lHblX 110 cBceii rrpapone 6JIOKHPYI01l\HX rpaxrcpos.

XOAHT orrnoAoTBopeHHe, cnHHHHe rarrnoHAHwx
)KeHCKOH H MY)KCKOH KJleTOK, 06pa30BaHHe AH-
rrnoHAHoH aaponsnueaoa KneTKH, ornasaiomea-
CH OT KneTOK MaTepHHcKoro opraaaaaa rea-
HWM COCTaBOM. Xapaxrepao, qTO B 3TOT rre-
pHOA pa3BHTHe saponsnuenux KneTOK npoacxo-
AHT B nonocra MaTO'-lHbIX Tpy6 H MaTKH, rne
6naCTOI.l,HCT He KOHTaKTHpyeT C MaTepHHCKOH
KPOBblO H He MO)KeT 6bITb pacnosaaa HMMyHO-
KOMrreTeHTHbIMH KneTKaMH. I1MrrnaHTaUHH 6na-
CTOUHCTa B cnH3HCTYIO 060nO'IKY MaTKH nponc-
XOAHT y 60nbIlIHHCTBa MneKorrHTalOIUHX H '-Ie-
nosexa aa 9-II-e CyTKH nocne oByn5II.I,HH H
onncnornopeaas [29]. K 3TOMY BpeMeHH KO-
nHqeCTBO aaponsnneasrx KneTOK HC'IHCnHeTC5I He-
CKonbKHMH TWC5IqaMH H, rrO-BHAHMOMY, AOCTHra-
er «KpHTH'IeCKoH» MaCCbI. I1poHcxoAHT npaxoii
KOHTaKT 6naCTOI.l,HCTa C KpoBeHocHwMH cocYAa-
MH MaTKH, HHBa3H5I 6nacToUHcTa npexpauiaer-
C5I, HaqHHaeTCH CPOpMHpoBaHHe nnauearu. Ha
rrepBOM 3Tarre KaHI.I,eporeHe3a rrpoHcxoAHT 3no-
Ka'IeCTBeHHa5I rpanctpopxanna KneTOK non BnHH-
HHeM xaaneporeanux rpaxropos. 113MeH5IeTC5I
Ae5ITenbHOCTb reHHoro arrrrapaTa (B pe3ynbTaTe
MYTaI.l,HH HnH 3IIHreHOMHbIX HapYIlIeHHR peryna-
UHH CPYHKUHHreaca), KneTKH YTpaqHBalOT CBOR-
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CTBa AHcpcpepeHI.I,HpOBaHHWX H npnoriperaior
rrpH3HaKH aeapeaux KneTOK. OAHHM H3 TaKHX
rrpH3HaKOB HBn5IeTCH HanH'IHe orryxonesux rpaa-
crrnaHTaUHOHHbIX H 3M6pHOHanbHbIX aHTHreHOB,
HMMYHoreHHbIX AnH opr-aaaasra. 3nOKa'IeCTBeH-
HOR rpaacrpopuauaa nonaepraerca OAHOBpeMeH-
HO onpeneneaaoe KOnH'IeCTBO KneTOK, scxope
AOCTHralOIUee «KpHTH'IeCKoih> MaCCbl. I1POHCXO-
AHT CPOpMHpOBaHHe onyxonesoro yana. Perrapa-
THBHble npoueccu B TKaHH Ha'IHHaIOTCH nocne
B03AeHCTBHH nospeacnarotnero rpaxropa. Kona-
qeCTBO pereHepHpYIOIUHX aespenux KneTOK 3aBH-
CHT OT BHAa TKaHH, paaaepa nOBpe)KAeHHH H T.
A., oAHaKO B penaparaaaoa peresepauaa yxacr-
BylOT He eAHHH'IHbIe KneTKH, a onpenexenaoe
KOnH'IeCTBO KneTOK, xapaKTepH3YlOIUHXCH aana-
'IHeM 3M6pHOHanbHbIX aHTHreHOB. MonOAble
KneTKH nOCT05IHHO pereHepHpYIOIUHX TKaHeR
KOCTHoro M03ra, 3nHTenHH )KenYAOqHO-KHIlIe'IHO-
ro rpaxra HAp., Bep05ITHO, He 06naAalOT Mexa-
HH3MOM caM03aIUHTbI, TaK KaK TonepaHTHOCTb
opraanaxa K 3THM KneTKaM oeycaoanasaercs no-
CT05IHHOR rrepCHCTeHUHeR B opraHH3Me HX aHTH-
reHOB.

TaKHM 06pa30M, nepasra sran paccaarpaaae-
MWX rrpoueccos 3aBepIlIaeTCH 06pa30BaHHeM He-
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spenax KJIeTOK, aecyuiax aHTHreHhI, cnocooasie
Bhl3h1BaTb !1MMYHHYlO peaxumo OpraHH3Ma. TaK,
MHOrHMH HCCJleJ].OBaTeJIHMHrrOKa3aHO HaJIHqHe B
naaueare KaK rHCTOCOBMeCT!1MhlX,TaK H TKaHe-
cneunrpasecxax aHTHreHOB [30-32]. Onacaao
He MeHee xerupex 6eJIKOB, npHCYTCTBHe KOTOPhlX
B ChlBopOTKe KpOBH CBH3aHO C 6epeMeHHOCTblO.
3TH 6eJ1KH, aaasrsaexsre rJl06YJ1IfHal'rIH 30HbI 6e-
peMeHHOCTH, CHHTe3HPYlOTCH B nnaueare H no-
crynaior B KPOBb H aMHHOTHqeCKYIO )!{HJ].KOCTb
[33, 34]. 06 HMMYHoreHHocTH nnauem-sr CBH.lI.e-
TeJIbCTByeT HaJIHqHe B KpOBH 2KeHlllHH C HOp-
MaJIbHoii: H ocotieano naTOJIOmqeCKH rrporexaio-
w.eii: fiepestearrocrsro cnenaqiasecxax aHTHnJIa-
uearapaux aHTHTeJI, HBJIHlOW.HXCHanorna npa-
qHHOH npepusaaaa oepexenaocra [35-37]. He-
xoropue asropsr [38, 39] CqHTaIOT, qTO nnauen-
ra JIHIlleHa aHTHreHOB rxaaesoa COBMeCTHMOCTH.
Iloxaaaao, tiTO xa paHH!1X CTa.ll.HHX pa3BHTHH
3HrOTbl Y MbIllleii: Ha6J1IOJ].aeTcHHe.ll.OCTaTOKaH-
rareaa H-2, HJIH OH soooure He BblHBJIHeTCH.Ozt-
HaKO 3TOT aHTHreH nOHBJIHeTCH B MOMeHT HMn-
JIaHTaUHH 6JIaCTOUHCTa B CJIH3HCTYlO MaTKH
[40]. Tlpennonar-aercs cymecrsoaaaae xoppens-
UHH Me2K.lI.Y<PH3HOJIOrHeHHMnJIaHTaUHH H nOHB-
,1IeHHeMCHJIbHOHaHTHreHHoH CHCTeMbI.

HaJIHtfHe cneuadiavecxax onyxo.neasrx aarare-
HOB CtfHTaeTCH .lI.OKa3aHHbIM- [41-45]. He OCTa-
HaBJIHBaHCb Ha xapaKTepe aHTHreHHblX OTJIHqHH
3JIOKaqeCTBeHHblX onyxo.neti OT rxaaea opranas-
Ma OTMeTHM, 'ITO .lI.JIHHOBoo6pa30BaHHH JII06oro
reaesa xapaxrepao HaJIHqHe cneuaqiasecxax
TpaHCnJIaHTaUHOHHblX aHTHreHOB, arparoutax oc-
HOBHYro pOJIb B rrpOTHBoorrYXOJIeBblX HMMYHHbIX
peaKUH5IX, B qaCTHOCTH B peaKUHH OTTOp2KeHH5I,
a raxace 3M6pHOHaJIbHbIX aHTHreHOB. Ilpouecc
penaparanaoa peresepauaa COrrpOBO)!{J].aeTCH
rr05IBJleHHeM B KpOBH orrepapoaauaax 2KHBOTHblX
aHTHTeJI K aHTHreHaM qaCTHqHO Y.lI.aJIeHHOrOop-
raaa. TaK, YJ].aJIeHHe JIerKOrO COnpOB02KJ].aeTCH
rr05IBJIeI-lHeM B KpOBH rrpOTfiBOJIerO'IHblX aHTHTeJI,
qaCTHqHa5I He<PP3KTOMH5I- n05IBJIeHHeM aHTH-
TeJI, K nO'Ie'IHbIM aHTHreHaM [46]. B KJIeTKaX
pereaepupyrourax TKaHeH 06HapYLKHBaIOTC51
3M6pHOHaJIbHhle aHTHreHbI (8, 47]. Iloxasaao,
qTO B oqarax nOBpe2K.lI.eHH5ITKaHeH rrpOHcXO.ll.HT
CKOrrJleHHe J1HM<POHJ].HblX3JIeMeHTOB H MaKpo<pa-
rOB, aKTHBHO pearnpyronrax C paspyureaasnaa
KJleTKaMH [48]. Ilo MHeHHlO MHorHX HCCJIe.ll.OBa-
TeJleii: [49-51], npouecc pereuepauan TKaHeii'
KOHTpOJIHpyeTcH HMMYHoKoMrreTeHTHoH CHCTe-
MOH. Cnenyer noztvepxayrr, .lI.BOHCTBeHHblHxa-
paxrep B.'IHHHHH HMMYHHbIX MexaHH3MOB B OTHO-
ureaaa 3M6pHOHa.'IbHblX, 3.'IOKaqeCTBeHHhIX H, no-
BHJ].HMOMY,pereaepapyronrax K.'IeTOK. HapH.lI.Y C
paasuraex aHTHTpaHCrrJIaHTaUHoHHblX HMMYHHbIX
peaKUHH B opranaasre CYW.ecTBYlOT, H B onpe-
.lI.eJIeHHbIH nepnozr npeoriaanaror HMMYHHbIe Me-
xaHH3MbI, xoropsre He TOJIbKO npenoxpaamor
aaponsnueasre HJIH 3.'IOKaqeCTBeHHble K.'IeTKH OT
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paapyureaas, HO H crroc06CTBYlOT HX pa3BH
THIO [52].

CYW.HOCTb nroporo srana nponeccos 3M6pHO
reHe3a, KaHueporeHe3a H perrapaTHBHoH pereHe
paUHH 3aK.1IOqaeTC5I B C03.l1.aHHHB opraaaane yc
.'IOBHH (MecTHhlx H 06m:HX), 06eCne'IHBaIOw.m
pa3BHTHe aespenux KJIeTOK C H3MeHeHHhlM aHTH
reHHhlM COCTaBOM, HJIH, HHbIMH CJIOBaMH, B C03-
J].aHHH COCTOHHH5IH36HpaTeJIhHOH HMMYHoJl0rH
qeCKOH TOJiepaHTHocTH no OTHOllleHHlO K 3THl'r
KJIeTKaM. TaKHe YCJIOBHHC03.l1.aIOTC5I6JIarO.ll.ap5
MexaHH3MaM caaoaanraru He3peJIbIX TKaHeH 01
HMMYHHoro B03.l1.eHCTBHH, pa3BHBlllHXC51 B <PH
JIOreHe3e H <PYHKUHOHHPYIOW.HXaa orrpe.ll.eJIeHHbl)
CTa.ll.H5'iXoaroreaesa. Creneas Ha.ll.eLKHOCTHr a
KOH 3aw.HTHoH CHCTeMbl, KaK H JI1060H 6HOJIO-
rIiqeCKoii: CHCTeMhI, 06YCJIOBJIHBaeTC5IHeCKOJlbKH·
MH <paKTopaMH. 06W.HM .lI.JI51aespenux KJleTOK
yqaCTBYlOw.HX B paccuarpaaaexux npoueccax
HBJIHeTCH HaJIHqHe aa HX rrOBepXHOCTH nneaxz
<pfi6pHHOHJ].a HJIli CJI05I HHTa6yx, MaCKHpYlOw.erc
aararenasre CTPYKTYPbl 3THX KJIeTOK. Bnepasre
HaJIHqHe <pH6pHHOH.lI.HOrO CJIOH 06Hapy)!{eHO )-
KJIeTOK Tpo<p06.'IaCTa. Oc06eHHO MOJ,nHoe pa3BH·
THe nnauearu, oKpy)!{eHHOH TOJICTbIMCJIOeM <PH6·
PHHOH.lI.a, Ha6JIlO.lI.aeTCH npa HepOJ].CTBeHHOM
cKpelIJ,HBaHHH [53]. AHaJIOrHQHbIH MexaHH3N
aaunrrsr 06HapY)KeH Y 3,10KaqeCTBeHHblX KJIeTOH
[54]. AKTHBHOCTb <pepMeHToB, crroc06cTBYlOW.HX
OTJI02KeHHlO <pH6pHHa B Tpo<p06JIaCHI'IeCKOH Ii
3JIOKaqeCTBeHHoH TKaH5iX, 3HaqHTeJIbHO asnne,
qeM B HOpMa.'IbHblX [55]. Iloasnueaaoe OTJIO)!{e-
HHe <pH6pHHa 06HapY2KeHO H B 30He penaparas-
HOH pereaepauaa. IlPH pa3pymeHHH <pH6pHHO-
nnnoro CJIOH aa 3JIOKaqeCTBeHHblX H rpoqioo.nac-
THqeCKHX KJIeTKaX C noxonmo HeHpaMHHHJ].a3hI
rrOCJIeJ].HHe CTaHOBHJIHCb HMMYHHoreHHbIMH H
paspyuranacs ceHCH6HJIH3HpOBaHHblMH JIHM<PO-
UHTaMH B a.'IJIOreHHOH H cHHreHHoH CHCTeMax
[53, 54]. Xapaxrepao, 'ITO HMMYHoKoMrreTeHT-
Hble KJIeTKH, B qaCTHOCTH, MaKpo<parH, 06JIa-
naicr <pH6pHHOJIHTH'IeCKOH aKTHBHOCTblO. ITo-
CJIeJ].HH5IB aKTHBHpoBaHHblx MaKpo<parax B 100
paa asnue, qeM B neaxrnaapoaaaaux [56].

IlPH 3M6pHoreHe3e H xanueporeaeae B KpOBH
rrORBJIRlOTCR ¢aKTopbI, 6JIOKHpYIOw.He B3aHMO-
J].eHcTBHe J1HM<POUHTOBC KJIeTKaMH onyxo.na HJIH
TPO<P06J1acTa [57, 58]. Ilpapona 60JlblllHHCTBa
H3YQeHHbIX 6JIOKHPYlOW.HX<paKTopoB, 06HaPY2KH-
aaesnrx npa 6epeMeHHocTH H orrYXO.'IeBOM npo-
uecce, HJ].eHTHqHa.TaK, pOJIb ChlBOPO:rOqHbIX6JIO-
xaropos BhlfIOJIHHIOT rrpeaaynrecrsenno IgG-aH-
THTeJIa [59-61]. DJIOKHpYIOlIJ,He aHTHTeJIa, an-
COp6HPY51Cbaa KJIeTKaX nnauearsr HJIH onyxo.na,
aauramaror HX OT UHTOTOKCHqeCKOrO J].eHcTBHR
MaKpo<paroB H T-JIHM<pouHToB [62, 63]. Ha nna-
uenre MbIllleH oriaapyaceau IgG-aHTHTeJIa MaTe-
paacxoro opraaaaxa, npeaaymecrseaao Ig G, .
Ha.'IHqHe 3THX aHTHTeJI npHBO.ll.HT K napanox-
ca.'IbHOMY cocyw.eCTBOBaHHIO B O.ll.HOM oprauaa-

3KcnEP~MEHTA1lbHMI OHK0110r~lI, 1981, 3, N2 2



Me peaKUHH OTTOp)!{eHH51H 06JIertIeHH51. «06JIer-
tIalOI..IJ.He»CBOHCTBa 3THX aHTHTeJI np05IBJI5IlOTC5I
raroxe B CTHMYJI5IUHHpOCTa 3KcnepHMeHTaJIhHhIX
onYXOJIeH Y MhlweH [64]. fIOJIaralOT, tITO IgG-
aHTHTeJIa B 06b1tIHblX YCJIOBIHIX BblnOJIH5IlOT B
opranaaxe aop aansaue CPH3HOJIOrHtIeCKHeCPYHK-
UHH, 6JIOKHPY5I cooTBeTcTBYlOI..IJ.Hepeuenropu Ii

npHHHMa5I, TaKHM o6pa30M, aenccpencrseaaoe
YtIaCTHe B HMMYHHOM KOHTpOJIe reaeraxecxoa
ueJIOCTHOCTH opranaaaa. CHHeprHtIeCKHH UHTO-
naroreanua 3cpcpeKT rYMopaJIhHhIX H KJIeTOtIHhIX
aHTHTeJI 3aBHCHT OT KOHueHTpaUHH B csrsoporxe
rYMopaJIhHhIX aHTHTeJI. fIPH BblCOKOH HX KOH-
ueHTpaUHH Ha6JIlO.ll.aeTC5I cnaeprnsecxoe .ll.eHCT-
BHe, npa HH3K0I1 - 6JIOKHpOBaHHe UHTOTOKCH-
lleCKoro BJIH5IHH5I JIHMCPOUHTOB [65-67]. B
csrsoporxe KpOBH 6epeMeHHblx )!{eHI..IJ.HHH OHKO-
JIOrHtIeCKHX 60JIhHblX cO.ll.ep)!{HTC5I HMMYHo.ll.en-
peccaaasra rpaxrop - aHTHreH, npe.ll.CTaBJI5IlO-
I..IJ.HHC060H a-rJI06YJIHH,' yrHeTalOI..IJ.HH B3aHMO-
.ll.eHCTBHe JIHMCPOUHTOB C KJIeTKaMH-MHIIIeH51MH
[68]. )lonycKalOT, tITO 3TOT 6eJIOK arpaer on-
peneneuayio POJIh B MexaHH3Me HMMYHOJIOrHtIe-
CKOH TOJIepaHTHOCTHB opraaaaxe lleJIOBeKa. OT-
MetIeHa KoppeJ15IUH5I Me)!{.ll.Y HaKOnJIeHHeM B CbI-
BopOTKe KpOBH onYXOJIeBblX aHTHreHOB H yse-
JIHtIeHHeM ee 6.TIOKHPYlOI..IJ.eHaKTHBHOCTH [69].
AHTHreHhI 3JIOKatIeCTBeHHhlX KJIeTOK HenpOtIHO
CB5I3aHhI C nOBepXHOCThlO JIHMCPOUHTOB.Iloxasa-
HO, tITO JIHMCPOUHTbIopraaaaxa onYXOJIH, He OKa-
3b1BalOI..IJ.HeBHatIaJIe UHTOTOKCHtIeCKOe.ll.eHCTBHe
na aYTOJIOrHtIHble KJIeTKH onyxo.na in vitro, noc-
JIe OTMhlBaHH5I HJIH CYTOtIHOHnpeHHKy6aUHH ax-
THBHO paspymana nOCJIe.ll.HHe[70-72].

fIOJIYtIeHhI secaxa anrepecasre namrue 0 BbI-
pa)!{eHHOM HMMYHO.ll.enpeCCHBHoM .ll.eHCTBHH 3M-
6pHOHaJIhHblX aHTHreHOB, n05IBJI5IlOI..IJ.HXC5Inp a
oepexenaocrn, 3JIOKatIeCTBeHHOM pOCTe H pere-
HepaUHOHHhlX npoueccax [73]. BnOJIHe .ll.OnYCTH-
MO, tITO YrHeTeHHe TpaHCnJIaHTaUHOHHhIX peax-
UHH npH 6epeMeHHOCTH npOHCXO.ll.HT3a CtIeT aK-
rnnauaa T -JIHMCPOUHTOBcynpeccopoa, nO.ll.aBJI5I-
lOI..IJ.HXnponyxumo aHTHTeJI B-JIHMcpOUHTaMH H
3cpcpeKTopHYlO CPYHKUHlOT -JIHMCPOUHTOBno MOI..IJ.-
HHKOB H KHJIJIepOB, KaK 3TO Ha6JIlO.ll.aeTC5I np a
onYXOJIeBOM npouecce [74]. 06I..IJ.HM .ll.JI5I3M6pH-
oreneaa, xaaueporeaeaa H penaparasaoa pere-
HepaUHH 5IBJI5IeTC51YCHJIeHHblH CHHTe3, HaKOnJIe-
HHe B TKaH5IX H KpOBH, a raxsce nOBhIWeHHa5I
3KCKpeUH5I C MOllOH nOJIHaMHHOB [75], 6HOJIO-
rnxecxaa POJIh KOTOPblX B HaCT05II..IJ.eeBpeM5I
H3YllaeTC5I. fIO-BH.ll.HMOMY, nOJIHaMHHhI MorYT
arpars onpeneneaayto POJIh B MexaHH3Max ca-
M03aI..IJ.HThIaeapeaux KJIeTOK, nOCKOJIhKY orinana-

"lOT HMMYHO.ll.enpeCCHBHblM .ll.eHCTBHeM [76]. Be-
peaenaocrs, xaaneporeaes H penaparaaaue npo-
ueccsr cOnpOBO)!{.ll.alOTC5InO.ll.06HblMH rOpMOHaJIh-
HblMH C.ll.BHraMH: YBeJIHtIeHHeM conepacanns KOp-
THKOCTepOHJJ:OBB nJIa3Me KPOBH, OKa3b1BalOI..IJ.HX
HHrH6HPYlOI..IJ.eeBJIH5IHHe aa pa3BHTHe ceHcH6H-
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JIH3aUHH K aHTHreHaM uespemrx KJIe-rOK [77,
78]. Iloxaaano YrHeTalOI..IJ.eeBJIH5IHHennauenrap-
HblX ropMoHoB (xopHOHaJIhHOrO rOHa.ll.oTpOnHHa,
OKCH-2-rJIHKOKOPTHKOH.ll.a)B KOHueHTpaUH5IX, xa-
paxrepmax .ll.JI5I6epeMeHHocTH, na peaKUHH KJIe-
TOtIHOrO HMMYHHTeTa [79]. 3KTOnHtIeCKaH npo-
.ll.YKUHH ropxoaos, B tIaCTHOCTH XOpHOHHtIeCKOrO
roaanorponaaa, Ha6JIlO.ll.aeTC5I raxsce npa 3JIO-
KalleCTBeHHOM npouecce, a B03MO)!{HO, HMeeT
MeCTO H npH YCKopeHHoM BocnpOH3Be.ll.eHHH HOp-
MaJIhHhIX TKaHeH [80]. CtIHTalOT, tITO B OCHOBe
TaKOH 3KTOnHtIeCKOH npO.ll.YKUHH 6eJIKOBblX rop-
MOHOB rpancoopaapoaauaaxa H HOpMaJIhHblMH
KJIeTKaMH JIe)!{HT npouecc ziepenpeccna reHOB B
3THX KJIeTKaX [81]. I1MelOTcH naanue, tITO MeCT-
Ha5I H o6I..IJ.a5Iaaepras, Ha6JIlO.ll.aeMaH npa 6epe-
MeHHOCTH H 3JIOKatIeCTBeHHOM nponecce, 5IBJI5I-
eTCH pe3YJIbTaTOM BhICB06o)!{.ll.eHHH onYXOJIhlO
HJIH Tpocpo6JIaCTOM aHTarOHHCTa npOCTOrJIaH.ll.H-
na. Ilepexozt nocnennero B KPOBOTOK npHBO.ll.HT
K OCJIa6JIeHHlO KJIeTOtIHOrO HMMYHHTeTa [82] •

,O.ll.HOTHnHhle rop aouansnsre C.ll.BHrH npn 3M6pH-
oreaese H 3JIOKatIeCTBeHHOM npouecce 06YCJIOB-
JIHBalOT onaorunnue H3MeHeHHH MeTa60JIHtIeCKHX
npoueccos - CHH)!{eHHe TOJIepaHTHocTH K yrne-
BO.ll.aM, rHnepHHcYJIHHeMHlO, YCHJIeHHe JIHnOJIH-
sa H YTHJIH3aUHlO xcapa, rHnepXOJIHCTepHHeMHlO,
xorop sre Bbl3bIBalOT «MeTa6oJIHtIecKYlO HMMYHO-
nenpeccaro» [83].

OC06bIH anrepec npencraanaer sonpoc 0 zre-
TepMHHHpoBaHHocTH B KJIeTOtIHOM reuoxe YtIaCT-
xa, OTBeTCTBeHHoro aa n05IBJIeHHe B aeapenux
KJIeTKaX MexaHH3Ma CaM03aI..IJ.HTbI OT peaxuaii
HMMYHHTeTa. He HCKJIlOlJeHO, lITO nOHBJIeHHe
TaKoro MexaHH3Ma CBH3aHO C .ll.epenpeCCHeH B
TaKHX KJIeTKaX «OHKoreHa». COrJIaCHO rHnOTe3e
G. J. Todaro, R. I. Huebner [84]. xanueporeaea,
He3aBHCHMO OT npapozisr HHHUHHpYlOI..IJ.ero KaH-
ueporeHHoro areHTa, HallHHaeTCH C .ll.epenpeccHH
orrpeneneanoro YtIaCTKa reaova - «ouxoreaa»
H sxcnpeccaa 3H.ll.OreHHhIX OHKoreHHblX BHPYCOB
rnna C. B naJIhHeHWeM 6b1JIO o6Hapy)!{eHO, lITO
3KcnpeCCH5I 3H.ll.OreHHhIX PHK-co.ll.ep)!{aI..IJ.HX BH-
PYCOB npOHcXO.ll.HTB pereHepHpYlOI..IJ.HX H aaponu-
measrx KJIeTKax. TaK, 3HatIHTeJIhHOe YBeJIHlJeHHe
CHHTe3a aapyc-cneuadnrsecxof PHK narimozta-
JIOCh B perenepapyiouief nexena nOCJIe xacrrrs-
aoro ee Y.ll.aJIeHH5I [85]. Iloasnneaaua CHHTe3
BHPYCHOH PHK npe.ll.WeCTBOBaJI aKTHBH3aUHH
CHHTe3a )lHK B pereHepHpYlOI..IJ.HX KJIeTKax. 3H-
norennue BHPYCbI runa C B orpoxnov KOJIHtIe-
CTBe o6HapY)!{liBalOTCH B rrnauenre tIeJIOBeKa H
)!{HBOTHhIX [86]. 06Hapy)!{eHO nepaonnsecsoe.
yseaaneaae KOJIHtIeCTBaBHPYCOBrana C B MaTKe
6epeMeHHbIx )!{HBOTHbIX, MaKCHMYM xoroporo
cosnanan C nosuurenaea KOHueHTpaUHH 3CTpO-
reHOB B nJIa3Me KpOBH [87]. Ilo MHeHHlO aBTO-
pOB [84-88], 3TO cBH.ll.eTeJIhCTByeT 0 CPH3HOJIO-
rasecxoa POJIH 3THX BHPYCOB. fIOJIaralOT, tITO on-
HOH H3 CPH3HOJIOrHtIeCKHXCPYHKUHH3H.ll.OreHHblX
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BHPYCOBrnna C HBJUleTCHC03.u.aHHeCIIeUHcpJiIfe-
CKOH HMMYHO.'IOrH'leCKOH TOJIepaHTHOCTH opra-
HH3Ma K KJIeTKaM, npO.u.YUHPYlOllI.HM3TH BHPY-
CbI [88].

JIorH'lHO .u.onYCTHTh raxxce CYllI.eCTBOBaHHe
TeCHOM CBH3H Me)£{.u.y sxcnpeccaes 3H.u.oreHHhIX
BHPYCOBB aaponsnueaux, 3JlOKa'leCTBeHHblXH pe-
reuepapytomax xrrerxax H nOHBJIeHHeM B HHX
::JMOpHOHaJIbHbIX aHTHreHOB H aHTHreHOB 30HhI
6epeMeHHocTH, arparouiax onpeneneauyto POJIh B
CPOpMHpOBaHHH HMMYHOJIOm'leCKOH TOJIepaHT-
HOCTHopraaaaaa K 3THM KJIeTKaM. HeCOMHeH-
HO HCKJIlO'IHTeJIhHOBa)£{HOe 6HOJIOrI'JlleCKOe3Ha-
xeaae CYllI.eCTBOBaHHHTaKOH CHCTeMhI 3allI.HThI,
KOTopaH npa 6epeMeHHOCTH 06eCne'IHBaeT B03-
MO)£{HOCThpa3BHTHH B opranaaxe MaTepH reHe-
TH'leCKH OTJIH'lHOrO opraaaaua nJIon a, npa pere-
HepaUHH - pa3MHO)KeHHe He3peJIbIX KJIeTOK, B
KOTOPbIX nOHBJIHIOTCH aHTHreHbI, CBOHCTBeHHhIe
paHHHM srana a oaroreneaa, HMMYHoreHHhle .u.JIH
coocraeaaoro opraaaaaa. 3Ta »ce CHCTeMa aa-
llI.HThI cIIoc06cTByeT pa3BHTHIO B opraasaae 3JIO-

KaIfeCTBeHHbIX KJIeTOK, 06JIa.u.alOllI.HX npaanaxa-
MH H CBOHCTBaMH He3peJIbIX H HeCYIUHX onyxo-
JIeCneUHcpHIfeCKHe TpaHCnJIaHTaUHOHHhIe aHTH-
rensr. Flpnseneaasre .u.aHHhIecBH.u.eTeJlbCTBYIOT06
06ll1.HOCTH MexaHH3MOB 3amHTbI, CPYHKUHOHHPY-
iourax na BTOPOM srarre pa3BHTHH paccxarpaaa-
eMblX npoueccos. Onaaxo orracaaasre cpaKTophI,
Bxo.u.HIUHe.B cHcTeMY aaunrrsr uespenux KJleTOK
OT HMMYHHbIX peaKUHH, He acsepnuaator see
MHoroo6pa3He .u.eikTBHTeJIhHO cYllI.eCTBYlOllI.HX,
HO erne He BbIHBJIeHHbIX 3alll.HTHbIX MexaHH3MOB.

ITPH oepeMeHHOCTH MO)£{HOOTIfeTJ1HBOsune-
JlHTb rperaa ararr pa3BHTHH npouecca, KOTOPbIH
HaIfHHaeTCH C MOMeHTa pones. Ha 3TOM 3aKJIIO-
'IHTeJIbHOM arane npOHBJ1HIOTCHnpHHUHnHaJIb-
asre pa3JIHIfH~ Me)£{.u.y3M6pnoreHe30M, xa auepo-
reHe30M H penaparaanon pereaepauuea. Flocnen-
HHH sasepruaerca BOCCTaHOBJleHHeMIIOBpe)£{.u.eH-
HOHTKaHl1 (nOJIHOTa BOCCTaHOB.'leHHR3aBHCHT OT
CPOpMOOOpa3013aTeJIbHbIX nOTeHUHH TKaHH) H
.u.HcpcpepeHUHpOBKOHKJIeTOK, YTpa'lHBalOllI.HX npa
3TOM CBOHCTBOCaM03alll.HTbI. 'uHcpcpepeHUHpOBaH-
asre KJIeTKH CTaHOBHTCH OO'beKTOM HMMYHHoro
HaJl:30pa..

B OTJlH'lHe OT perenepupytomax rporporinac-
THIfeCKHe H 3J10Ka'IeCTBeHHble KJIeTKH He .u.HCP-
cpepeHUHpYlOTCR H He yTpa'lHBaIOT CBOHCTBOca-
M03alll.HTbI. O.u.HaKO na 3aKJIlOlJHTeJIbHOM srarre
oepeMeHHOCTH nponcxozrar ·H3rHaHHe nnona H
rr.aauearu H3 opraaaaxa MaTepH C ncxounao
PO,n:OBbIX MexaHH3MOB. KJleTKH TpocpOOJIaCTa,
OCTaBllIHeCH B opraaaaae MaTepH :MHMHHHPY-
IOTCH C noxoursto HMMYHHbIX MexaHH3MOB. 3TOT
npouecc MO)£{HOcpaaaars C OTTOp)£{eHHeMrpaa-
CnJIaHTaTa. ITPH 3TOM npoacxonar cxeureaae
HMMYHopeaKTHBHOCTH MaTepHHCKoro opraaas-
Ma OT TOJIepaHTHOCTH K ceHCHOHJIH3aUHH B OT-
HOllIeHHH aHTHreHOB IIJIaueHThI. CeHCHOHJIH3a-
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UHR MaTepHHCKoro opraHH3Ma OOYCJIOBJIHBaeTCH
HC'le3HOBeHHeM H3 ChlBOPOTKH KpOBH H30blTKa
3MOpHOHaJIbHhIX aHTHreHOB, ChIBOPOTO'lHbIX OJIO-

KHPYlOllI.HX rpaxropcs, rOpMOHaJIbHO-MeTa60JIH-
'leCKHMH c,n:BHraMH, CIIoco6cTBYIOllI.HMH aKTHBa-
UHH HMMYHHhIX peaKUHH. ITOHBJIRlOTCH,n:e6JIOKH-
PYlOllI.He aHTHTeJIa, Y'IaCTBYlOllI.He B ,n:eMaCKH-
pOBKe aHTHreHOB sapcnsnueasrx KJIeTOK [89,
90]. HOpMaJIbHO IIpOTeKalOllI.aH 6epeMeHHocTb
H PO,n:hIC HMMYHoJl0rHlJeCKOHTO'IKH 3peHHH RB-
JIHIOTCH YHHKaJlbHbIMH CPH3HOJIOrH'leCKHMHnpo-
ueccaxa, aa npOTH)£{eHHH KOTOPhIX caaxana
pa3BHBaeTcH cneuatpasecxas HMMYHOJIOrHlJeCKaR
TOJIepaHTHocTb MaTepH K TKaHHM nnona (npo-
HCXO,n:HTspeaeaaoe aapynreaae reHeTH'IeCKOrO
rOMeOCTa3a MaTepHHcKoro opranaaua}, KOTopaR
B IIOCJIepo,n:oBoMnepaozie CMeHHeTCHceHCHOHJIH-
3aUHeH K 3apo,n:hIIIIeBhIM KJIeTKaM, 3J1HMHHaUHeH
nOCJIe,Li.HHXH3 opr-anaaxa H BOCCTaHOBJIeHHeM
reHeTHlJeCKOrO rOMeOCTa3a. OTCYTcTBHe HJIH He-
3cpcpeKTHBHoCTb 3TOH HMMYHHOH peaKUHH, no-
BH,n:HMOMY,HBJIReTCRO,n:HOHH3 OCHOBHbIX npa-
lJHH pa3BHTHH 3JIOKa'leCTBeHHblX onyxo.nea H3
KJIeTOK rporpocnacra - XopHoH3nHTeJIHoM. ITo-
xasareasna 3aBHCHMOCTb Me)£{,n:y 'laCTOTOH 3a-
60JIeBaHHH XOPHoH3IIHTeJIHOMOH H naTOJIOrH'Ie-
CKHM npepsraaaaea 6epeMeHHocTH: B 77 %
CJIY'IaeB XopHoH3nHTeJIHOMhI ee pa3BHTHIO npen-
llIeCTBOBaJIH naTOJIOrH'IeCKHe COCTORHHR (ny-
3hIPHhIH 3aHOC, HCKyccTBeHHoe npepuaaane H
np.) H TO.TlbKOB 23 % - aopxansaas oepeMeH-
HOCTb [91].

3JIOKatfeCTBeHHhIe KJIeTKH BCJIe,n:CTBHecaoeit
nocToHHHOH He3peJIOCTH nOCTOSlHHO OOJIa,n:aIOT
MexaHH3MOM caaosamaru, 06YCJIOBJIHBalOllI.HM
TOJIepaHTHocTh opranaaxa K 3THM KJIeTKaM.
<PH3HOJIOrH'IeCKHeMexaHH3MhI npeononenas HM-
MYHOJlOm'IeCKOH TOJIepaHTHocTH (aHaJIOrH'IHhIe
Ha6JIlO,n:aeMhIM B rrocneponoao a nepaozre) npn
onYXOJleBOM npouecce OTCYTCTBYlOT,'ITO H ooyc-
JIOBJIHBaeT ero, KaK npaBHJIO, cpaTaJIbHOe BJIHH-
HMe aa opraaasx. Onnaxo HCKJIlO'lHTeJIhHOaasc-
HbIM HBJISJeTCHTO, 'ITO MexaHH3MbI npeononeaas
HMMYHOJIOrH'leCKOH TOJIepaHTHOCTH K TPOCPO-
6JIaCTH'leCKHM KJIeTKaM 3cpcpeKTHBHhIII ,n:JIHnpe-
o,n:OJIeHHR TOJIepaHTHOCTH K 3JIOKa'leCTBeHHhIM
KJIeTKaM. TaK, Y pO)£{aBllIHX )£{HBOTHbIX,B OTJIH-
tfHe OT ,n:eBCTBeHHhIX,06HapYiKeHhI UHTOTOKCH-
'IeCKHe 8HTHTeJIa K KJleTKaM orryxomr, HH,n:YUH-
pOBaHHOH BHpYCOMSV40 [89]. 4acToTa B03HHK-
HOBeHHH orryxo.nea, BhI3BaHHhIX 3THM BHPYCOM,
Y caMOK XOMH'IKOB, nepeaecmax HeCKOJIhKO oe-
peMeHHOCTeH, CYllI.eCTBeHHOHH)£{e, lJeM Y nes-
CTBeHHbIX caMOK roro xce B03paCTa H Y caMUOB
[92]. Iloxasaao, 'ITO xceaoreaasre npoTHBo3M6-
paoaa.nsnsre CbIBOPOTKH,B OTJIH'IHe OT ChIBOpO-
TOK K TKaHHM B3pOCJIOro opraaaawa, OKa3hIBalOT
sup aaceaaoe UHTOTOKCli'leCKOe ,n:eHcTBHe aa
KJIeTKH pana 3.TIOKa'IecrBeHHhIx orryxo.nea [93].
BHYTpHBeHHoe nseneaae PHK H3 cHHreHHoH
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TKaHH OnYXOJlHHJlH 3M6pHOHa MbIUlaM C onyxo-
JHIMH HJlH 6epeMeHHblM, Bbl3bIBaJlO HeKp03, per-
peCCHIO onyxones H pe30p6lLHIO 3M6pHOHOB
[94]. JJ.eHcTBHe PHK crporo CnelLH<pH'IHO, TaK
KaK He 06Hapy*eHO TOKCH'IeCKoro ee BJlHHHHH
aa opr-aaasa 6epeMeHHbIX MbIUleH HJlH MblllleH
C onYXOJIHMH. Ilpenaapurensnas HMMyHH3alLHH
*HBOTHblX 3M6pHOHaJlbHOH TKaHbIO CHH*aJla
nOCJIellYIOmyIO rrpHBHBaeMOCTb 3JIOKa'IeCTBeHHblX
KJleTOK H KOJIH'IeCTBO BHPYC-HH.n:YlLHpOBaHHblX
onyxonea [95, 96]. DpeHMMYHH3alLHH TKaHHMH
B3pOCJlOro opraHH3Ma He BJIHHna Ha pa3BHTHe
onYXOJleH. DOKa3aTeJIbHO, 'ITO 3cpcpeKTHBHaHHM-
MYHH3alLHH ynaercs, KaK npaaano, 06J1Y'IeHHbl-
MH 3M6pHOHaJIbHbIMH KJleTKaMH HJlH HX cppar-
MeHTaMH. DO-BHllHMOMY, TaKHe paspyureaasre
HJIH y6HTble KneTKH TepHIOT cnoc06HOCTb K ca-
M03allLHTe OT lleHCTBHH nHMcpOlLHTOBH HX aHTH-
reaaue CTPYKTYPbl, cxonnue C BHPYCHbIMH H
onYXOJIeBblMH aHTHreHaMH [97], pacnosnaicrca
HMMYHOKOMrreTeHTHblMH KJIeTKaMH. Ilocne XH-
PyprH'IecKoro YllaJIeHHH orrYXOJIH H3 CblBOPOTKH
KpOBH HC'Ie3aIOT 6J10KHpYIOllLHe aHTHTeJIa H no-
HBJ1HIOTCHlle6JIOKHpYIOllLHe am-arena, aHaJlOrH'I-
asre TaKOBblM, nOHBJIHIOllLHMCHB nocneponoaov
nepaone [98].

'faKHM 06pa30M, B 3M6pHoreHe3e, xaauepore-
aese HJIH penaparaanoa pereaepauaa Y'IacTBYIOT
neapenue KneTKH, xoropsre 06JIa.ll.aIOT HeKOTO-
pblMH CXO.ll.HblMH CBoHCTBaMH. Xapaxrepasra
npH3HaKOM, 06YC.'lOBJlHBaIOllLHM B03MO*HOCTb
pa3BHTHH B spenox oprauaaae aeapensrx KJIe-
TOK, OTJlH'IaIOllLHXCH no aHTHreHHOMY cocrasy,
HBJlHeTCH, KaK MbI nonaraex, HaJIH'IHe MexaHH3-
MOB caM03allLHTbI 3THX KJIeTOK OT HMMYHHOM
peaxuau. MexaHH3Mbl caaoaaunrnr He HBJIHIOT-
CH crrelLHcpH'IeCKOHoc06eHHOCTbIO 3JIOKa'IeCTBeH-
HblX KJIeTOK. OHH pa3BHJIHCb B cpHJIOreHe3e H
HMeIOT06me6HO.10rH'IeCKoe 3Ha'IeHHe, nOCKOJIbKY
BO aapocnou opranaaxe nepHO.ll.H'IeCKH npore-
KaIOT npoueccu, Tpe6YIOllLHe C0311aHHH apexea-
HOH TOJIepaHTHOCTH K c06CTBeHHblM neapensra
KJIeTKaM (aapoztsnueaux, pereaepapyromaa},
HecYllLHM CTa.ll.HOCnelLHcpH'IeCKHe aarnrensr H
HMMYHoreHHblM .ll.JIH coocrseaaoro opraaaaxa.
Ilpouecc nOHBJleHH5I TaKHX 3allLHTHbIX MexaHH3-
MOB H npouecc .ll.HcpcpepeHUHpOBKHKJleTOKnaxo-
.ll.5ITCHB aasrepnaranaux OTHOUleHHHX. 3cpcpeK-
THBHOCTbMexaHH3MOB caM03allLHTbI onpenenaer-
C5I KOJlH'IeCTBOMaespensrx KJleTOK H HMMYHHbIM
CTaTYCOM oprauaaxa. DO-BH.ll.HMOMY, CYllLeCTBY-
er «KpHTH'IeCKa5I» Macca xnerox, cnOC06Ha5I
npeono.ners HMMYHHbIH xoarpozrs aa reaerase-
CKHM nOCTOHHCTBOM9praHH3Ma. B aopxe CPYHK-
UHOHHpOBaHHe MexaHH3MOB caxoaamaru npex-
panraercs B peaynsrare .ll.HcpcpepeHUHpOBKHKJIe-
TOK (3aBepUlaIOllLHH aran pereaepauan) HJlH B
pesynsrare BKJlIO'IeHHH .ll.e6nOKHPYIOllLHX HM-
MYHHblX MexaHH3MOB H pa3BHTH5I ceHCH6HJlH3a-
lLHH K aapoznnneaua KJleTKaM B nOCJlepO.ll.OBOM
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nepaozte, DPH 3JlOKa'IeCTBeHHOM pOCTe TpaHC-
CPOpMHpOBaHHbleKJleTKH, KaK nOCTOHHHOaespe-
Jlble, He YTpa1IHBaIOT MexaHH3M caaoaamnrsr,
KOTOPblH 06YCJlOBJlHBaeT COCTOHHHeTOJlepaHT-
HOCTHoprauaaaa K onyxo.na.

DpeO.ll.O,TIeHHIOHMMYHOJlorH'IeCKOH TOJlepaHT-
HOCTH opraaaana K onyxo.na llon*HbI crroco6-
CTBOBaTb MepOnpH5ITH5I, aanpaaneaaue na yna-
neaae MaKCHManbHO 66nblllero KOJIHtIeCTBa3JIO-
Ka'IeCTBeHHblX KneTOK H3 opr-auusxa, .ll.HcpcpepeH-
UHpOBKy orrYXOJleBbIX KneTOK H C03.ll.aHHe B
opraanaxe HMMYHHbIX npoueccos, 3KBHBaneHT-
HblX TaKOBbIM B nocnepoaosoa nepao.ae. B CB5I-
3H C 3THM 5IBJIHeTC5I HCKnIO'IHTeJIbHO Ba*HblM
pacunnpposxa MexaHH3MOB caxoaauiaru aespe-
nbIX KneTOK, onpeneneaae .ll.eTepMHHHpOBaHHOC-
TH 3THX MexaHH3MOB B KJleTO'IHOM reaoxe, H3y-
'IeHHe YCJlOBHH, C0311aIOllLHXC5Inpa 6epeMeHHOC-
TH H cnoc06CTBYIOllLHX pa3BHTHIO TonepaHTHoCTH
K aapoasnueaua KJleTKaM, a raioxe npoueccos,
xoropsre pa3BHBaIOTC5I B nOCJIepo.n:OBOMnepaone
H nanpaaneau aa .ll.eMaCKHpOBKYaHTHreHOB 3a-
ponsnuesux KneTOK H ynaneane HX H3 opra-
HH3Ma. Peureaae 3THX np06J1eM 6Y.ll.eT HMeTb
onpenenarouree 3Ha'IeHHe B paapaoorxe 3cpcpeK-
THBHblX MeTO.ll.OB cneUHcpH'IeCKOH nporaaoony-
XOJleBOHHMMYHOTeparrHH.
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V. B. Vinnitsky

ON NATURE OF ORGANISM
TOLERANCE TO TUMOUR

Summary

The paper presents data available in literature on com-
mon properites of immature cells appearing themselves



in an organism during embryogenesis, carcinogenesis
and reparative regeneration. These processes are charac-
terized by the development of temporary tolerance to
the organism's own immature cells bearing stage-speci-
fic antigens and being immunogenic for the organism
itself. It is supposed that there are common mechanisms
protecting immature cells of different genesis from a
damaging effect of immunocompetent cells. Normally
the functioning of self-defence mechanisms stops either
due to cell differentiation (the final stage of regenera-

tion) or under the action of the deb locking immune "11<
chanisms and the development of sensibilization to em
bryonic cells in the postnatal period. Malignant cells
being permanently immature, do not lose the self-de.
fence mechanism which favours their unrestricted deve
lopment in an organism. Ways are discussed for sur
mounting the organism's tolerance to malignant cells
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