I'EOMETPUA ®OPMUPOBAHUA
BUOJIOTUYECKUX THKAHEU

B. M. Mapecun

IIporiece dopMmpoBaHMA THKaHeil W3 KIETOK ABIAETCA OJHOM U3 oC~
HOBHHIX TIpoGiemM B pPasBUTUU MHOTOKJIETOTHOTO OPraHU3Ma HapPALY
¢ npobmemamu umToguddepennuporku u gopmoobpaszoBauus. B mc-
CIef0BAHHM 3TOTO MPONECCA MOMKHO BHAEJHTH JBa OCHOBHHX IHOJ-
Xofa: a) GopmupoBaHUe TKaHH IOyTeM JeleHUA KieToK; 6) dopmupo-
BaHWME THaHH W3 OTHENBHBIX IOHBHIKHHX KJETOK.

AKTUBHHEe ABU;KeHUS WHAABUHYAIBHHX KJIETOK UTPAIOT, KOHETHO,
foapmMyI0 pojip B Iponeccax TKame- u QopmMooOpasoBaHmsA, HO Ipe-
obiragaomas poib B Mponeccax pasBUTHA NPHHAMIEKAT ABUIKEHUAM
CINIOINHEIX KJIETOYHHX INJIaCTOB.

B wnacrosmeir pabore paccMarTpuUBalOTCA BOUPOCH, CBA3AHHERE
¢ NMPOCTPAHCTBEHHEIM DACHOJNOKeHHMeM KJIeTOK B TKaHH [pyT OTHO-
CHTeABHO Apyra (TOHOJAOTHYeCKHe cBolicTBa), ux ¢opMoit H pa3dme-
pamd (MerTpuUecK@e CBoiiCcTBa) W IporeccaMu (OPMUDOBAHUA TAKEX
CTPYKTYD B Pa3BUTHU. IJTH BOIPOCH TPUBHAILHH A ONHOMEPHHIX
TKaHeil (meHmoUKa KAeTOK) H NPefCcTABIAIT 3HAUYUTENBHEE DKCIEepH-
MeHTAJIbHHE H AHAINTHIECKHe TPYOHOCTH HAA TpPeXMEePHHX TKaHeHd.
IlosToMy oCHOBHEE pesyAbTaTHl OBUIA MONYYEHB! A ABYMEPHHEX TKa-
Hell, KOTOpDHE IPejcTaBAAKT co00# ogHOCHOMHbIe 000709KA, COCTOS-
mue U3 IJOTHO YOAKOBAaHHHX KieToK. IlmoHepcKumMu B 9TOM HAIpaB-
JeHUH CIefyeT CYATATH pPabOTHI AaMepUKAHCKOTO MCccliefqoBaTelds

JIpomca.
TOIIOJIOTHYECKUE CBONCTBA BUOJOTHYECKHUX THAHEH

Onnum U3 OCHOBHEIX NMOHATRI, KOTOPOE MCHOJB3YETCSA IpHA AHATHE3E
CTPYKTYPH TKAHH, ABIAETCA CMEMHOCMb KEAemok (p), T. e. THCIO
COCeIHUX KJIeTOK, ¢ KOTODPHIMU JaHHAS KiIeTKa MMeeT KOHTaKT, He3a-
BHCHMO OT e€e TeoMeTpuveckoii GopMH u pasmepoB (pumc. 24).

B tabxn. 4 nprBenenn naHHbE PAKA aBTOPOB 0 pacupeReleHUd Kie-
TOK Pa3HOM CMEKHOCTH B-Pa3AMIMBIX TKaHAX. M3 3THX JaHHBIX MOMKHO
chopMyAUPOBATH HECKOIBKO BHIBOJOB.

1. Pasavaume kieTok @m0 p OTpaBUYMBAETCA MHTepBadoM 4—§,
T. €. KIeTKu ¢ p < 4 1 p > 8 NpaKTUdeCKH He BCTpPedaOTCA B TKa-
HAx. Jlas cpaBHeHus B Tali. 4 HpUBeleHO pacupefelieHNe KIETOK
0 p UCKYCCTBEHHOU MO3alKU, COCTOAIMell M3 NIOTHO YNAKOBAHHEIX
Iys3bIDEKOB nBeTHO! (oTosmynscuu. Hak BuaHO, TakaA Mo3auUKa
AMeeT 3HAUATENABHO GOABIHA pasfpoc KIETOK NO CMEeKHOCTAM.

2. HauGosee MHOTOUACIEHHBIMEA Cpefl KIETOK TKAHHU SBIAIOTCS
KieTkH ¢ p = 6 (okoao 50%).

3. CpenEAA CMeKHOCTH KIeTKH B TKAHU (Pep) ¢ 0ONBINONE TOUYHO-
c¢rpi0 paBHa 6.
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417

Pacnpenienrenue KIeTOK Mo

CMOXKHOCTAM (B 9 K o0meMy YWCHY KIeTOK) M 3HAYeHue

Tabauya £

koa(ppunuenTa k [aA HeKOTOPHIX THaBeil

CMexHOCTD
O6BeKT HcTourms
2 3 1 5 6 7 8 9 0} 1| 2| 13| u

Roaosua BoanBoxc — — — 16,(). 70,0 | 14,0 — — — —] -] -] — CMoasHmHOR, Mape-
NnrMewrawit sonrenvii cer- cutt, 197
9aTRE

KypuUHOro sMOpmOHA — — — 112,61 72,8110,9| 0,2 —_ ) =] - =] =] = Mapecux, 1973

Gapasa —] — | 0,40} 22,4 55,7]|20,7] 0,8 —_ =] —j =] =] = Mapecan, 1973

9elI0BeKa —| — 10,40 (23,3153,2 (21,5 1,6 — | =] —| =] =] = Wetzel, 1926
Baacryna arcomoria — — 13,9 [27,0]52,8]25,0]| 1,3 — | = =] =] - — Mapecws, 1973
dnumpe pMuc

orypna, 100 mm —] — 12,0 |25, ]47,4]122,41 3,001 | —| —| —| =] — Lewis, 1928

orypma, 220 MM —| — 125 }27,9141,5123,7) 40 0,4 | —} =} —] =] — Lewis, 1928

ajiofeun —] — 12,0 |20,0]51,5122,5| 2,505 —{ —| —| —] — Matzke, 1949
Baacryaa narymxa —| — 5,9 125,0(33,411265]| 591136 —| —| —| —|] — Mapecus, 1973
AMEROH 3apopmmma yenmosexa { —| 0,4 | 5,4 | 24,8 139,7]24,4| 4,9 | 0,7 | —] —] —| —| — Lewis, 1931
dangepMuc

ancra Hpwca [ —1 — 12,0 }25,0} 49,020,011 4,0 — b = =} — ] = CmonAngeoR, 1980

amcra mpuca 11 —|0,8138,4 |25,4]|45,8|18,6]( 5,208 —| — —} —| — CMonAnmmoB, 1980
Ardra aMyaIbCBA —13,1 22,2 | 25,3 (47,4 112,9} 7,0 | 5,3 |3,4{1,9]0,9/0,4]0,2 Lewis, 1931




Puc. 24, Benuuuns CMeKHOCTell KIETOK B PARTHIHHX THKAHAX

A — onugepMuc rpafeckaHrmu; B — Bepxnmil anumepMuc Jmicta; B — KoJoHMA BOJIBBOYC)
I' - nurMenNTHHIR SNNIEPMUC CeTYATKH INIasa KYPUHOTO BapOJbiIa

Puc. 25. CTpyKTYpHBIE TI€PECTPOHKH B TRAHAX

A — TpeoGpasoRaHMA [BYX RBePIIMH CTEIeHM 3 B ONHY  BePUIMHY crenteHw 4; B —
o0MeH KOHTAKTAMH MeHAY COCETHMMH KileTKaM#; B — MaMeHeHMe CMEIKHOCTCH  KJIETOK
TNpu HeneHun OAHON KJleTKH

ITOT MOCAeAHUE QAKT He ABAACTCA CHeNAPHICCKUM AN OUONOTH-
gecKux TRapell. J[asa GHONOTMIeCKUX TKAaHeHd XapaKTepHO, 4TO KJIETKH
pacmojaraloTcs [APYT OTHOCHTENBHO APYTa TaKUM o00pasoM, 4TO
B mojapasiomeM OGOJXbIHMHCTBe cJydaeB B OFHON TOouKe (Bepinuue)
CXOJATCA TOMABKO TPU KIETKH (CM., Hampumep, puc. 24). Uncao Kie-
ToK (uam pebep) ABYMepPHON TKaHW, CXONANMUXCA B JamHON BepiiHHe,
OygeM B AalnbHEeHNMIeM HABBIBATEL CMENEHbIO 82 DUILLHBL.

Bugumo, suepsse ma 3T0 3aMedaTeIbHOE CBOMCTBO GMOJOTHIECKHX
Tkanell of6parua puaumanre A Apen Tommcon [Thompson, 1942].
B TkaHm ¢ BepHIMHAMU TOJABKO CTeleHM 3 KJETKH MMET CpPeHIol
CMEKHOCTD, OAU3KY0 K 6. IT0 ABIAETCA ClelCTBHeM OCHOBHON Tono-
MOTAY9ecKoi TeopeMbl Jijaepa 0 MHOTOTPAHHHKAX:

V_E4+F =2, 1y

rie V, E u F — COOTBeTCTBEHHO 9UMCI0 BepHmH, peGep m TrpaHell
(kIeTOK) MDPOW3BOJBHOTO B3aMKHYTOTO MHOTOTpaHHEKa. Tak Kak
B OHON BepmimHe ¢XogATcA TPH peOpa U ogHO pedpo coefUHAET [iBe
sepmugs, 10 V = ?/3 E n dopmyna (1) npumer pug —Y3 E + F =
=2, wam E =3F — 6 =3 (F — 2).
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Ob6mee 9uCI0 CTOPOH KJIETOK B TKaHM (Kaxkgoe pebpo mpa oToM
VUHTHBAETCA HOBAKAH) OyHer

N =6(F—2), )

¥ TOTAA DPep = 6 — 12/F. Jlerko monsaTs, 4T0, €CAN B TKAHN HMEIOTCA
BePHIMIIBL, Tjle cxonfArcd Gosec ueM - tpu pelpa, TO 5TO IpHBEHET
TOJBKO K yMenblieHNI0 00Iero 9ucia ¢Topod B TKauu. Tak, Hampu-
Mep, BEpINMHHA CTCIMEHW 4 HKBMBAJIEHTHA CTATEBAHMIO /IBYX BepHIUH
cremenu 3 B ofmy TouKy (pHe. 25, A). Ilpm sroM B TKaHHm wucYesaer
ofuo pebpo (e croponnt). BepmuHa crenenn 5 6yger COOTBETCTBOBATH
CTATYBAHMIO TpPeX BCPIIMH CTeNeHH 3 B OJHY TOUKY H T. 1.
C yderom wepluud cremenu Goabme 3 gopmysna (2) samumercs:

N =6F —2)— 2V, — 4V, — 6V, . .,

rge Vyp — umeso Bepuids cremenu k. Orclofga JeTKo HOAYYATH Hepa-
BEHCTRBO

12
pcp<6—‘7’ (3)

KOTOpOe IpHBOTAT, Hampumep, Tor [1958].

CrefioBaTelnbHo, B TKAHH € BepIIMHAMH TOJBKO CTeHEHH 3 Pep
Gymer Oam3ka K 6 M BegWUMHA, Ha KOTOPYIO pPop OTIm4aercs or 6,
OymeT yMeHBLNIATHCA C yBeJHMUeHWeM UICIa KITOK B TKaHW,

NPOBJIEMA COXPAHEHHUA OAHOPOJAHOCTU THAHN

W3 pamupix, npmsejeninuix B Tabia. 4, BEAMO, UT0 HMCECHefOBaHHEIE
TKaHH [OBOJIBHO ONHOPONHBl II0 CMEKHOCTAM KIETOK, T. e. YHCIO
KIeTOK, OTAMYAIMUXCHA N0 CMeKHOCTH OT 6, Mamno, m ueM OGoipme
OTIHMYMEe 0 CMeKHOCTE OT O, TeM MCHBIIE TAaKUX KJEeTOK B TKaHH.
Bupmo rakike, wro pasible TRAHHW, OPeICTABJEGHHbE B PasiWIHEE
MOMEHTHI CBOEr0 PasBUTHUM, HMEIT HPUMEPHO ONMHAKOBHII xapaxrep
pacmpefelleHnA RJIETOK MO cMeXHocraM. Tak, mo maHusM Jlbwouca
[Lewis, 19301, mpu pocre auamerpa orypua ot 100 no 200 MM Kasknas
KJIeTKa smHjepMEca MeJduTCH oouH pas u 13% U3 HUX Jenafrcs ABask-
aut. ITpum oToMm pacmpeneneHme KIeTOK IO CMEXKHOCTAM HPAKTUYECKH
He Memgercf. TaKoe MOCTOSAHCTBO B TPOLECCE PA3BUTHA MOMKET 0CY-
MEeCTBAATECA ABYMS TyTAMH:

a) IlBmykenve KieToK. OJIeMEHTADHHE auT JABMIKEHHA COCTOHT
B TOM, 9TO 4 COCel(HHEe KIOeTKH 0OMeHHBAIOTCA KOHTAKTaMM APyl ¢ AP Y-
toM {cM. pme. 25, b). Takoit cnocof6 mofpofHo ommcan B pabore
Taaiitepa n Jluccosexkoro [Gleiter, Lissowaki, 1971] npuvenutensno
K CTPYKTYpe KPHUCTAJXA0B, OJHAKO B OMHOCHOHHBIX GHOJOrHIECKEX
TKAHAX TaKoH cuoco0 ABUIKeHUA HUTAE HOCTOBEPHO HE ONMCAaH.

6) Henenue kaetox. B mpomecce deneHus ogHol KIeTKE MEHSETCS
CMEKHOCTh ¥ 4 KaeTOK TKaum (cM. puc. 25, B). CMeKHOCTH MEHSIOT
OBe JoUepHUe KIeTKH (N0 CPAaBHEHWIO ¢ MATEePHHCKOU) M JBe KIETHKH,
K KOTODHIM HOAXOAUT NJIOCKOCTH [€IeHWA.
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He oTpunas mpWHNUMHAJBHOH BO3MO;KHOCTH CTPYKTYDHOH Iepe-
CTpoflkM ITyTeM OMMCAHHOTO BEIIIE MBUROHESA, CPOPMYIUDPYeM ClIenyio-
miee IpeRmoIoKeHHe. '

Konmaxmu Mencdy coceOnumu EiemkaMu He MOSYm MNOAHOCIMBIO
ucweaamb, Hogble KOHMAKMbL NOAGASLIOMCS MOALKO Mexndy OouepHuMu
kEaemram npu Oesewuu.

B pannmeiimeM ¢(akT OTCYTCTBHS KHeTOYHEIX IepeMemieHHil CO
CMEHOM CMesKHOCTH KJIeTOK 0yHeM HA3HBATh NPUKYUNOM CMEXHOCTU.
OpEnM U3 CIefCTBHI 3TOTO NPUHLUNA ABIACTCA TO, UTO HOTOMKH
KayKoi KiIeTKHu Bcerna o6pasyoT OJHOCBASHYW (CIUIONIHY0) 06aacTh
W3 KiIeToK — o0JacTH ‘TOTOMKOB, BOSHUKIINE OT PA3HEIX KIETOK,
HOKOTf[a He HepeMemMBaioTCA. IT0 CIeRCTBHe SABAAeTCA YAOOHBIM misd
HPOBEPKH CaMOoro HPUHLHAA, KOTOPAs ObLia IPoBefeHA HaMH IIPU H3Y-
vegun gopmapoBanEa Gmactyas am¢ubuit [Mapecun, 1973].

B pabore Bpattama u IHlmeiinepmana [Bryant, Schneiderman,
1969] npuBogaTcA ZaHHHE 0 POPMAPOBAHUE COBOKYIHOCTH IOTOMKOB
(cell lineage) oT omHON WM TPYNIH KIeTOK MMATUHAIBHOTO QTHCKA
KOHEYHOCTE NPO30QHAH, MEUYEHHHIX METOJOM COMATHIECKOTO Kpoe--
crHroBepa. M3 oTEX HaHHHX ciegyeT, 4ro 064acTH HOTOMKOB TAKHX
MEYeHHIX KIeTOK Bcerma o0pasyioT OJHOCBA3HEE 00GMacTH.

Apajormunsie pesyiaprathl modydensi paHee Bexepom [Becker,
19661, woropHil M3y4and MO3aMKy IBETHHX IATeH HAa HOBEPXHOCTH
riaza B3POCHOM MYNIKM. JTH NBeTHHE IATHA pPa3BUBAIOTCA B BUIE
ONHOCBA3HBIX ofmacTell M3 eHUHUYHHIX KAETOK TOJOBHOTO JIMCKA
o0irydeHHO KYKOJKH.

B pa6ore Cunéps u Jledpena [Signoret, Lefresne, 1971] npasenentt
HaHHEIE O TOM, 9TO IIOTOMKU UeTHpPeX aHMMAJIbHEIX GiacTomMepoB Oiaa-
CTYAR aKCOJOTIA ofpasylor mpu ApobieHHM OXHOCBA3HEE obnactd.

KocBeHHrM HOATBep;KAeHHeM IPUHOHOA CMEKHOCTH ABIAKTCA
ONHITHL ¢ MAPKHPOBKOHN KIETOK WM YYaCTKOB 3apOAHINA BUTAIBLHHIME
KpacuTeisiMd, HOKA3aBIIEE, UTO OKpPAUIGHHEHE YIACTKHE OpU IOCIe-
ayomem Apo6aeEnH 00pa3yloT 0JHOCBA3HHE 06JACTH.

Cobulofienrie NPUHMUIA CMeKHOCTH IIPH PpasBHETHU pacTeHHII,
DO-BHAEMOMY, He BH3HBaerT coMuHenuit [MBamos, 1975].

3aMerHmM, 9T0 MepeMemeHna KIeToK npd MopHOoTeHeTHIeCKHX JBHU-
JHEHHUAX eIe He TOBOPAT O HAPYIIEHWH IPUHOENA cMesxHocTH. Hamm
IMOKA3aHO, YT0 ABMKeHWe X fedopManun yIacTKOB AaHUMANBHOM INOJIy-
cpepn bmacrynsl amdubmii mpoucxogAT Ge3 HapylieHns IPHHOHIA
CME;KHOCTH. ,

Eme ofuo, u caMoe BaskHOe JJISL HAc, CAENCTBHE MPUHUUIA CMesK-
HOCTH COCTOUT B TOM, UTO HUMEETCH B3AUMHO-OHHO3HATHOE COOTBETCTBHE
MeKIy pacrpejelegueM ILIOCKOCTeR fleneHus Ha HeKOTopoﬁ cTaguu
npoﬁnelmﬂ H TOHDOJOTHIEC Ko c'rpymypon BOHUKAWMEA OpU 9TOM
KJIeTOYHON arperamuy.

B 1abn. 5 mpuBemeHsl JaHHEE 0 paclpeeleHud AeIAMHAXCA KIEeTOK
no p. VI3 aTux maHHEX ciefyer, wro: 1) GoapIHHECTBO AeNAMHAXCS Kie-
TOK COCTABIANT KIeTEM ¢ p = T (okono 50%); 2) pep AedAmuxcs
KIeTOK ¢ 6oibmIOf TOYHOCTBIO paBHA 7; 3) Pop KIETOK, HA KOTOPHE
HAUPaBJeHH INIOCKOCTH MENeHHH OT COCeNHUX HeMAmUXCcs KIeTOK,
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Puc. 26. TucrorpaMma pacupefeieHus KJIETOR 00 CMEXKHOCTAM B MOJeJbHHX

IKCIEePUMEHTAaX
A — croxacTHyecKad Mo@lelb, B — Mojielb APOGIEHMA ¢ YUETOM CMEKHOCTed CcOCENHMX
KJeroK., PumcKUME nmdpaMu yKasaHH DoclleOBaTelbHHeE IMKIN peljeRmi

merbme 6. Ha ocHoBanud 91010 JIBIOMC HPEIROTIOMAL, UTO MeXaHH3M
COXPAHEHHUs OJHOPONHOCTA TKAHH IPH [ejieHHE COCTOHT B CICHYIO-
meM: 1) BepOATHOCTEL NOMEAHTHCA AJA KIETKH HPONOPHHOHAIBHA ee
CMesKHOCTH; 2) KIeTKH ¢ p < 6 «mpuTArmBaioT Ha cebs» MIOCKOCTH
HelleHHA OT COCeNHEX MEAANEXCA KACTOK.
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Tabauya 5§

Pacnpenienesve mHeqsiqnics KASTOK IO CMEHKHOCTAM (B 9 K OSIMeMy 4ICiIy KIETOR)

CMeKHOCTh
OGBEeRT CE;?HH% HeTodnuk
4 5 6 7 8 9 10 cp
JuupepMmc OrypIa — 1,6 25,5 47,8 22 .4 2,6 0,1 6,992 Lewi‘s, 1928
DuumepPMHC DIONEN — 3,0 26,0 51,0 17,0 3,0 — 6,01 Ifgfi:e’igggg
SunmgepMmyc orypua {(Kierku | 4,6 36,1 445 13,9 0,7 0,2 — 5,706 '
no xornam 500 mmockocrei
Jenenust)
Tabauya 6
Ilnomamu monepevHOr0 CeYeHMs KASTOK PasNnTHOI cvemmoctd, MM ? [Lewis, 1928)
CMeRHOCTE
O6BeKT
4 5 6 7 8 9 10
Bnupepmue orypua, 100 Mm 1537 18—25 30—58 1-76 | 1281 5087 -
23 34 45 58 67 72
dmugepmuc orypua, 220 mm 23163 51—131 73172 81—-220 105229 113--320 —
59 33 113 137 162 188
AMHBUOH 3apojHIna YeJoBeKa 31—152 73—176 88197 100—248 169318 153—370 —
85 117 143 171 193 228
Arda smynncas 1--27 3—89 4--132 17195 35—251 85249 94—400
8 19 A 69 100 143 184

IDpumenarue., lIpuseneHsr paszGpoc ¥ cpemHee.




flcHo, d9TO XapakTep pacmpeleseHHs KIETOK IO CMEeKHOCTAM
3aBHUCHT TOJHKO OT NPOCTPAHCTBEHHOTO pacHpeleleHns II0CKOCTEH
JejeHHil 1, KOHEYHO, He BABUCHT OT TOTO, HaCKOJBKO YacTo BO Bpe-
MEHH IMOABAAITCA DTH IIOCKOCTH fejeHns1. H ToMy jike pM CHNIXPOH-
HOM JieJIeHUH BepOATHOCTDH NEJNEeHHA KJIEeTOK He 3aBHUCHUT OT HX CMesK-
mpocteii. CaemoBarelrsHo, 1-ii cmoco0 He MosKeT OLITH BO3MOYKHLIM
MeXaHHU3MOM COXPAHEHHSA ONHOPOMHOCTH TKAHMW IO paclipefieleHunIo
CMEMKHOCTEeH KIIETOK,

N3 gammwuix 1abx. 5 clegyer, UTO caMblM PACIPOCTPAHEHHHM THIIOM
Hedenus B TKaHU ABJAETCA Aejenne KIETKH CMeKHOCTH 7 ¢ Hampab-
JIeHHEM ILNIOCKOCTH [eJIeHHA Ha COCEeNHIOI KJIeTKY CMEMKHOCTH O.
Ilpu TaxoM fedeHHH B TKAHH BO3SHHKaeT HOBAasA Hapa KIETOK CMEK-
mocta 5 u 7. Jlerko yGegmTHCS, 4TO NpU JT1060M APYroM NanmpaBieHUN
IJIOCKOCTH JieTeHusl B TKAHU BOBHHKHYT yyKe JBe TaKWe mapbl.

Jliis mpoBepKHA TOTO, CyHIeCTBYET JU OPH AeJeHHH KJETOK CIemu-
QJbHBII MeXaHW3M, DOJep;KUBAalIHA OoNpeeleHHE YPOBeHL OJHO-
POAHOCTH TKaHU, HaMé GHLIM IPOBelEeHHl ABA MONEJBHEIX SKCIEePH-
menra. B ogHOM BLIGOD HampaBJeHHs INIOCKOCTel JeleHUit B KieTKax
OCYMIECTRISNCA CaydalumiM o0pasoM (cToXacTHiecKas MOJedb).
B npyromM — IUTOCKOCTH [eleHWs HampaB/siachk TaK, 4TOOb ¢yMmMMa
cMesRHOCTell KIeTOK, B KOTOpPble 0OHa ymHUpaerces, OHIa MEHUMAaJIbHOM.
Pesyaprarst 3TUX MONEABHLIX SKCHEPUMEHTORB HpUBefeHbl Ha puc. 20,

HonygenHrle JaHHbIe MOKA3LBAKT, 9TO BPHU CIyUaliHON OpPHEHTa-
NUU IJAOCKOCTeH JeleHHH paszbpoc KIETOK MO p ¢ NOCAeNyRMUMHA
IMKIaMH EPOGJEeHUA MOHOTOHHO Bo3dpacraer. Mb He 3HaeM, Kak
sefier cebs aToT mponece mnocie 9-ro geaenusa. Bosmoskuo, cymecTsyer
HEKOTOpOe IpelelbHOe 3HaUeHHe, K KOTOPOMY aCHMOTOTHYECKU CTpe-
mATcs 3HadeHume p. JaA Hac BaskHO TO, YTO K 8-My Hedenmuio pasdpoc
KIeTOK N0 p NPeBOCXOTUT BeJWYHHY, HaGIwAaeMyl0 B peajbHBIX
TKAaHAX ¥ [OCTHraeT 3HaveHMA 4—12.

Ecam 6br 3ajiada o pacupepeseHHH KJIETOK IO p IPH AeJeHUU CO
caydaiiHoli opHeHTanmell MmIoCKocTell NeseHUA OblIa pemieHa aHajH-
THYECKH, MOKHO OBI0 OBl ¢ YBePEHHOCTHI0 TOBOPUTH O TOM, CYIECT-
ByeT N B OHOJOTMYECKNX TKAHAX KOHTPOJH 3a paclpefiedenneM
niaockocrell nenenuii, Ha ocHOBaHHE MOMENBHHIX KCOEPUMEHTOB MEI
MOKeM TOJBKO Npenrnojarath, 9T0 IJIOCKOCTH AeleHHl B TKRaHAX
pacnpefenAaoTcsa He clydaitHniM o6pasoM. OfHUM m3 myTeii, MO KOTO-
pOMy OCYImECTBJACTCA 3TO paclpefeleHue, MOKeT CIYKUTH CIocoG,
npesiosKeHHbIH BO BTopoi Mofenau. OH sKBUBaJeHTEH TOMY, 4T0 KieT-
ki ¢ p < 6 «upurATHBaOT HA ceGs» MIOCKOCTH HeJeHHH COCeIHUX
KJIETOK.

Taxum o0paszoM, MOKHO IIpeIOJIaraTh, 9T0 COoXpaHeHHe OfHO-
PORHOCTH TKAaHHM IO pacOpefeseHUI0 CMeKHOCTell KIeTOK B Ipomecce
NelleHNd AOCTHTAeTCss TeM, YTO TIOCKOCTH [eJIeHMH IpenMyIiecTBeH-
HO HaNPABIAKTCA HA KIEeTKH Majoifl CMeKHOCTH, W JeM GodbIle pac-
npefieJieHne ILIOCKOCTeH feleHuil OTKIOHAETCH OT 9TOTO MPaBUIa, TeM
Gosiee HeOJHOPOJHAA TKAHb BO3HHKAeT B pe3ylbrare NeleHHI.
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METPHYECKUE CBONCTBA TKAHER
n UX CBA3b C TONOJOTUYECKIMM CBONCTBAMMH

ITepBrie pes3yabTaTH B BTOM HANPABICHHE OHUIM IOJYIeHH JIBIOHMCOM
[Lewis, 1928]. lns aToro oH m3MepAl IUIONAAU IIOIEPETHOTO Cede-
HEA KJIeTOK pasamdsoill cmesxkHocTH. PesyapTarH 3THX uU3MepeHMi
npuBefeHsl B Tabu. 6. U3 3tux ganumx caeayer, 4to: 1) KileTkn onHOM
H TOH ’Ke CMEKHOCTH MOryT pasauuaThCa IO pasMepy NpHEMepHO
B 2 pasa; 2) cpefHAsd IAOMIAAb KIETOK €CTh CPEAHASA IIOMIAHb KIETKH
cmesrHOCTE 6; 3) My CpeiHUME ILIOMATAMU KIETOK M UX CMek-
HOCTAMH CYIECTBYeT AuHeHHAA 3aBHCHMOCTH

S, = (p —k)a, ‘ (4)
rae S, — cpefHAs NIOmARhL KIGTKA CBSBHOCTH p; k = 2 pua smm-
mepmmca orypma @ k =1 pgas aMamoHa 3apOJHINA YeAOBEKa.
IocrossEHas O NOKA3EBAaeT, HA KaKyW BeIHYMHY INOMATH Pasiuda-
0TCA KISTKHA JAHHON TKAHW, €CIM UX CMe:KHOCTH pasiudaioTca Ha 1.

IToanmee 6b11M NMpoBeeHH MCCHEHOBAHMA Ha AP YTUX TKAHMAX, pe-
3yABTAaTH KOTOPHX NpHBefeHH B Talil. 4 (cm. 3Haduenume k). M3 atux
Pe3yJABTATOB BHNHO, YTO AJAA BCeX HCCAEHOBAHHLIX THaHell wHMeer
MecTo JmHeliHas B3aBHCHMOCTE CpPefHHX NIOMafed KIeTOK oT HX
CMesKHOCTeil.

XapaKTepHEIM [ UCCIeOBAHHHEX TKaHeHW SABJAAETCA TO, YTO BO
BCeX cCAyZafx CpejlHMAA IIOMANh BCeX KIeTOK PaBHa CpemHedl Imio-
magd KaeTKH cMeskHoCTh 6 (Sgp == Se). IToT pesyabrar He ABIAeTCA
O49eBHAHHM, IO KpaiiHe Mepe, OH He CJIefyeT TOJIBKO M3 TOTO, UTO

cp = 6. JleficTBuTenbHO, ¥ (OTOIMYIABOHE Dep = 6, HO Sgp 7= Se
fLewis, 1928]. Mus Toro 4To6H 3Ta BaKOHOMEPHOCTH BEIIOJIHSIACKH,
TpeGyerca elle HaludIue JINHeHAHOHW 3aBHCHMOCTH MeKLY CpegHHMH
pasMepamMi KJIETOK W HX CMe:KHoCTAMHA. B camoMm peqe, To, 410 Cpef-
HAA IIOmMARb BCEeX KIETOK paBHAa CpefHell IJIOMANN KIETKH CMesk-
HoctH 6, o3HavaeT

o0

Z'f—:=ss,

p=3
rge f, — UACIO KIeTOK CMeKHOCTH p; S, — CpefHAd IUIOWAAb KIeT-
KA CMEKHOCTA P.

Ecam B THaHm cobmiogaerca ofHapy:keHHAas IpHeHHas B3aBHCH-
MOCTb, TO, HOJNOMKUB HAA MPOCTOTH ¢ — 4, IO yIuM

S f,(p—k) NEA IR A
> of O fp (P —F) '

Ho -—”—=p =6, T. €. L —6—k=S.
pz———s' f”, cp ng Ip ’

Taxum 06pa3om, B TKaHU C JOCTATOYHO HOMBIIUM UHUCIOM KIETOK
H ¢ NpeHMymeCTBOM BepPIIHH CTelleHW 3 cpemHAA IIONMALH BCeX Kie-
TOK TKaHH OyfeT DAaBHA cCpegHell IUIOmAfd KIETOK CMEKHOCTH 6,
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eCIH ME@XIy PasMepaMH KIeTOK H HX CMeXHOCTAMH CYmEeCTByer JH-
HeiiHas 3aBHCHEMOCTE.

W3 cpapHeHmA TKaHell II0 XapaKTepy pacIpeflieleEHS KJIETOK IIO
p W xapaKrtepy JHHeAHOH 3aBHCHMOCTH DPa3MépOB OT p BHIHO, 4UTO
9TH [IBé XapaKTepHCTHKH TKaHell He CBABAHH ApPyr C¢ apyroMm (cMm.
raba. 4). Tax, HaupmMep, TKaHH C ONHOH W TOH K6 3aBHCHEMOCTRIO
Pa3MepoB KIETOK OT CMEKHOCTEH MOTYT CHJIBHO PasimdaThCA IO pac-
IpefieJIeHHMI0 KJIeTOK m0 p (OIMTrMeHTHHI 9IATeNHWil KypmHOro 3MGpmo-
Ha H SONIEPMUC JACTOBOH ILI4CTEHKH), B, HaobopoT, TKaEM, GIHM3KHe
10 pacHpefielleHHI0 KJIeTOK 0 p, MMEIT pPa3Hhe 3aBHCHMMOCTH ILIO-
magel KJIeTOK 0T p (ABa BHAa HOUIMEHTHOTO BIHTeJNHs). XapaKTep
3aBACHMOCTHE CPeJHUX HmIOomafed KJIETOK OT P 3alaeT TOJBKO HWKHMH
mpefes] CMeKHOCTell KI6TOK, KOTOPHE MOTYT BCTped9aThcd B JaHHOM
tkapd. Tak, mpm 3aBEcEMoOCTH S, = o (p — 3) B TKaHH He MOMKeT
OHTE KIETOK CMeXHOCTH MeHee 4, B IPOTHBHOM CiIydae TaKHe KIeTKH
OOJKHK HMeTh HyJAeBYH IIOmanb.

CTPYKTYPA THAHH ¥ MOP®OIEHE3

O6rano nByMepHEe OHMOJOrHYeCKHe TKAHUM NPOJCTABAAIOT Cco00H
saMKHYTHe cepmaeckme obomoukm (cdepa 3pech HOHAMAETCA B TO-
HOJOrmYecKOM CMEICAEe). XapaKTep OFpaHWYeHHH Ha CTPYKTYpY TKa-
HH, CBA3AaHHHX C B3aMKHYTOCThI0 C(epH, paccMaTpHBaiacs n’Apcm
TomuconoM [Thompson, 1942]. 9T orpaHHYeHHs CiaefylT H3 Teo-
pemun Jditmepa (1).

Ecaw B TRanm Bce BOPIINHK CTONOHH 3 U f, — IHCIO KIETOK CMEK-
HOCTH p, To fopMyaa Jinepa 3anAmerca

s+ 2fs + fo+=0fs —fr — 2fs — . .. — (p — 6) f, = 12. (5)

ITo cpaBHeRMI0 ¢ HIOCKOH TeKCarOHAJBHOM YOaKOBKON B 3aMKHYyTOH
cdepuueckoit TKaHH Bcerja Mo/uKeE OHTH HegocTaToK B 12 cropox.

Ham HemasecTHH paGoTH, B KOTOPHX OH IpPAMO HCCIE0BAIACH
33aBHCHMOCTH MEKIY TOIOJOTUIecKOH CTpyKrypoll omHOCIOHHOH TKa-
HE H reoMeTpHEIecKO# fopmoil, KoTopyio 00pasyeT JaHEHHHE KIeTOUHRIH
miact. OpgHako ecTh paboTH, B KOTOPHIX HOKazaHa B3aBHCAMOCTH
MeIy MATOTHYECKOH aKTHBHOCTHIO YYACTKOB TKAHH H TIOCIENYIOMMM
MCKDHBIEHEEM 9THX YYaCTKOB.

®pank [Frank, 1925] moxkazan Hanmume CBASH MEXLY MHTOTHYe-
CKO# aKTHBHOCTRI0 B Pa3JHMYHEIX YYaCTKaX HOPOMEMYTOTHOTO MO3ra
CO CTeHeHBI0 mOCAeAYImero Harufa NaHHOIO y4acTKa CTeHKH MO3Ta.
B Mecrax makcmMyMa MHTO30B B jaibHeilimeMm oGpasytorcsa namboiaee
CHJIbHEIE H3THOH.

Kannen [Killen, 19561 o6mapymn, 910 HpH pasBATHM MO3Ta
KpPOJNMKa U KypHHOTo aMOpHOHmAa KasK[oe B3AyTHe HeZpoMepa €CcTh
Y9aCTOK BEICOKOH HponudepaTHBHOH aKTUBHOCTH. OHBITH ¢ KOJXH-
naaom [Killen, 1962] mokasanm, 4To BsAyTHe ecTk CJefCTBHE HTOH
akrtusHocTH. Hakxomnenme wKierox B HpeMHTOTHYecKo#l (ase mocie
CHATHA [efiCTBUA KOJIXHIWHA TPHBOAHT K HOABJIEHHIO B3AyTHH HasKe
B COHHHOM OTfieJle HepBHOH TpyGKH, ITle B HOPMe OHHU He BOSHAKAKT
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Arpenns [Agrell, 1954, 19631 ycraHosun Hajnudume MMTOTHYECKUX
IrpajiueHToB IpH pasBATHY OJIaCTYJNB MOPCKOIO eyKa M 6JacTo/epMsl
HacekoMmerx. OB cumTaer, 4To TacTPyJAALMA ¥ MOPCKOI0 ea UpOMC-
XONT 3a cUeT YCKOPEHHOTO eJeHUsA KIeTOK B 06JaCTH BBOPAYMBaHUA
pauHe#t ractpyasl. llofcIuTHIBAA MUTOTHISCKHHE HHIEKC B PA3iHMUHBIX
y4acTKax mosgHe# GiacTyim, OH HOKa3aj, YTO ero MaKCUMyM IpH-
XOJUTCA KaK pas Ha 30HY BBOpPAYMBAHMUA

Havu 6niro mpoBemeHo MccliefloBanme IMpOIEcca BHBOPAYMBAHUA
J0YepHUX KOJOHMII BOJBBOKC MeTofoM neirpadepHoil MUKPOKUHO-
cremrn. Pamee cumranoch [Zimmerman, 1921; Pocock, 1933a, b;
1938], 4ro upornece BEBOPAINBAHUA OCYLIECTBIAACTCH IIPU NOCTOAHAOM
9MCie KAeTOK 3apOABHIA 33 CUeT M3MeHeHUs! YOpMBI OTAEIBHEX Kie-
ToK. HemocpeacTBeEHMH moAcueT YUCHA KJIETOK [0 BHIBOPAUYUBAHUSA
¥ Toclie Hero HOKAa3hBaeT, UTO UHUCJO KIETOK 3a BpeMs 3TOrO Ipo-
necca ynaBauBaeTcs (feleHWe KIETOK NPA PA3BHTHM 3aPOALINA KO-
gounu cunxpouHo) [CMmonsannuos, Mapecun, 1971]. CraepmoBatexnsHo,
BLIBOPAYUBaHUe COIPOBOMKAAETCA ONHMM IIMKJIOM JGJEHHA BCex Ke-
TOK fodepHell KodoHMH. ITO TMO3BOJAET MPENNOJArarth, 9TO BHIBODAa-
4UBaHHUE IIPOMCXOAUT 3a cdeT M3MeHEHHs (QOpPMbI KJIETOK, KOTOpoe,
B CBOIO OUepe.ib, ABIAETCH CJIeJ(CTBUEM UX meleHusa. PaccuHXpoHU3a-
1uA ApobiieHUA OPABONUT K TOMY, 970 opMa KJIETOK MEHAETCH He-
ONHOBPEMEHHO To BCeA cfepe, UTO TPHBOTUT K ee AepOpPMarHAM.
OnubiThl ¢ M30JUPOBAHHEIMH 3apOIbIIAMY IIOKA3HBAIOT, UTO TPOILECE
BHBOPAUUBAHUA MOKET HAadaThCA TOJLKO Y MHOTOKJIETOUHLIX 3apO-
neineit (He Menee 128 xnerox). Bugumo, ToJMbKO Ha TMO3MHAX CTAmUAX
OPOGNEHHS pAaCCHHXPOHMB3ANUA KIETOUYHHX JeJeHWil OKasHBaeTCs
DOCTATOYHOH, YTOOH IMPHUBECTA K TAKUM AedopMaunyaM, IPU KOTOPHIX
cfepa B COCTOAHWM BHBEPHYTHCA HaM3HaHKY. BHJIO TOKasaHo, 4TO
nofo6HNe nedopManuu mHablionaforca M Ha 0oJee paHHMX CTAIUSX,
HO OHHM He IIPHUBOAAT K BHIBOPAYHUBAHUIO.

OcuoBriBasich Ha CBOMCTBaxX meseHust, Mbl MOYKEM CHEJIaTh HEKO-
TOpBIe 3aRJIF0YEHNA 00 MBMEHEHUN CTPYKTYpPHL TKAHHU DU ee UCKpPUB-
nenuun. Hak u pamee, MBI IpeamosaraeM, 9T0 TPUHIHI CMEKHOCTH
npu stoM cobmomaercs.

Ilyers mmeeTcs MIOCKME y9acTOK TKauM, COCTABJIEHHHBIH U3 Kie-
TOK CMEKHOCTA 6, B KOTOPOM MMEETCH JOKAJABHHI odar mposudepa-
nua (puc. 27). enerue kieTox B mpoiudepupymomeM ydacTre TpH-
BeleT K YBEIWYCHUIO CMe;KHOCTEH KIeTOK, rpaHUYANMX C 3THM yda-
CTKOM, TAK KaK K 3TUM HOTPAHUIHHM KJGTKAM TOAXONAT IIO0CKOCTH
meJeHU# oT cocefHUX menAmuxcs wjieToxk., Ho mockonpky mo Beeit
TKAHN pPop = 0, TO Cpenu MOTOMKOB IIOJEIMBIIUXCHA KIETOK BOSHWKIN .
KJIEeTKH ¢ MaJiol cmeyHocThio. Eciu B TRaHu co6a100aeTCA 3aBUCUMOCTE
(4), To yBenwveHWEe mJoOWANW TOHNEJWBIIMXCA KJIETOK IPHBENET
K B3IyTUI0O B Mecre Hpojiudepanuu.

Taxum ofpasom, y4acTKaM C HOJOKUTEJIbHOH KpuBuaHOH (B3AY-
THEeM), COOTBETCTBYET YJACTOK TKANM ¢ KJIeTKaMm p << 6, ygacTRam
¢ OTpunaTeJbHOH KpUBU3HOH (mepermé miacTa) — YYaCTKH ¢ KIeT-
KaM# p > 0, IIIOCKEI YyYaCTOK TKAHM C KJIeTKaMu p = 6 MMeeT HyJIe-
BYI0 KPHWBH3HY.
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Puc. 27. JIokannupiil ovar npoandepanuy B TRAHH, TPHBOAAINNIT K B3Iy THIO STOTO
yJuactTra TRanu

A — BUJ IIACTAa CBEPXY: MYHKTHPOM HaHeCEHBI IIOCKOCTH [eNeHMHE, LupaMu — CMeMHOCTH
NOrPaHMYHBIX KJeTOK; B — BHI niacra cOoKy

Puc. 28. Kuetku B TpexMepHHX TKaHAX

A — HWBONMPOBAHHHE KIETHH cepaleBUHbl 0y3WHBI; B — YyIAKOBKA NPABMIIBHLIX 14-rpaHHM-
1oB KenbBuHa

Wsnomenyuuit Boime moaxo K CTPYRTYPe TKAHU GBLT HCIIONH30BAH
IpPE MONeJWpPOBAHWH APOGIENus 3apoikma KoJIouu: BoIbBOKC [Cmo-
nAnuHOB, Mapecun, 1972]. B pesyasrare Geuim cHopmMynupoBaHE
TaKMe TpaBmia fgeienus (pachpeflejieHue ILIocKocTel Aelenuii), 4ro
B pesylIbTare IOCHeTOBATEAbHHX CHHXPOHHHX [eleHuil M3 ofHoif
KJIeTKH ofpasyercsa ofHOCHOMHAA chepUyecKas arperanus KIOTOK,
CBA3AHHHEX JpPYI ¢ APYroM HpOTOMJIa3MaTHIeCKUMH MOCTHKAMH.

TPEXMEPHLIE THAHHN

PasBurue Barismos Ha CTPYKTYPY TPEXMEPHHX GHONOIMYECKUX THa-
Heit moppobmo usnomeno y n'Apcu Tomncoma [Thompson, 1942] u
B pabore Jipwoumca [Lewis, 1943].

JKCIEepUMEHTAIbHbIe UCCACMOBAHNS CTPYKTYDH TPEXMEPHHIX GUO-
JOrMYecKUX TKAHe#d HAYaluch CpPAaBHUTENIbHO HelaBHo. IlepBEiA pe-
synsrar 6uin monyder Jiproucou [Lewis, 1923, korma on yeranosua,
9T0 Pop KIETOK cepfieBMHHB Oysunn Onumska x 14 (puc. 28, A).
B Tabn. 7 mpuBeneust maHHbIE PAMa aBTOPOB 0 HEKOTOPHIX XapaKTe-
PHCTHKAX TPEXMEpPHHX TRaHe#d. 3HAYCHUSA p,p Bbule 14, moXydYeHHEIE
Xan6epu [Hulbary, 1948], csazanm ¢ Tem, 4TO aBTOp YYUTHBAI W
KJIGTKYM, TIpaHAYaIuMe ¢ ODIHACPMATBHLIM CJI0eM. OMUAEPMATbHBIS
KJIeTKH B HCCIeflOBAHHHX MM TKAHAX (ojee MelIKHe, 96M MAPOHXUM-
Hbe, U, CJEOBATEIBHO, CMEKHOCTH HOTPAHUYHBIX C HTHM CJI06M
NMapeHXUMHHX KJIeTOK OYNyT BHIIE, 9eM y BCEX OCTAIBHEIX.

Jng nByMepHEX THaHeH OHIO MOKABaHO, 9TO Pep KIETOK B TKAHU
He MokeT GbiTh Bhime 6 (cM. HepaBeHCTBO (3)), B TpeXMepPHBIX TKAHAX
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Tabauya 7
HexoToOpHe XapaKTepHCTHKA TPOXMEPHHX THKaHOIT

Pasbpoc % KJETOK B
Cpenuas |yperok mo| ‘METEpBalle
G0BeRT CMEHOCTD| cmemHO- | CMesRHOCTEH Herounnk
RIETHE " cram 12—16
Cep/iNeBUHEa Gy3UHK 13,97 6—20 74 ‘Lewis, 1923
tHmpoBasa TraEb 4esoBeKa| 14,01 — 80 Lewis, 1925
IIpexonppanbusie  Kier- | 13,97 . 74 Lewis, 1033
KH Ka0bl
Cepunesuna Eupatorium | 13,36 7—90 69 Marvin, 1939
Cepmuesuna Ailantus 14,29 9—19 72 Hulbary, 1940
Yepenor Angiopteris 13,81 8__99 72 Higinbotham, 1942
ITaperxmma KOpHA Aspa-| 14,20 _ 36 Hulbary, 1948
ragus
Hapenxuma smera Rhoeo | 14,24 _ 84 Hulbary, 1948
Haoponmernr Citrus 13,85 — 75 Dodd, 1944

aHAJOTUYHOTO OTpAHHIEHHA He CYIIECTBYET M TKAHb MOJMLET HMeTh
m060e, CKOIb yroguo Gosbiioe cpepHee 4UCIo cocefiedi Ha KIETKY.

Henocpencreennnmu nabioferasaMu GEI0 MoKa3aHo, 9T0 TIO/laB-
JAAOLIE6 YUCIO BEPIHH KJIETOYHBIX MHOFOTPAHHUKOB COCTABIAIOT
"pepmuun credenn 3 (Hulbary, 1948]. Jivromc [Lewis, 1943] moxa-
3aJl, YTO K KaxKoMy peOpy B HopmaBidiomeM GOJHIIMHCTB® CAYdYaes
OPEMBIKAET 3 KIETKE (9TY BeJWYIHHY MOKHO HA3BATh CIMENEHLIO
pebpa). Ho m npm purcuposaunoii creieHn BepmuH U cTeleHA pelep
Pep KIETKHM B TpeXMepHHX TKAHAX OJHO3HAYHO He OINpenelseTcs.

JHadeHue cpepHel CME;KHOCTH KJIETOK, Onmakoe kK 14, mawor ¢u-
3udYecKde W MaTeMaTHIecKue MOfledH CHyJafiHofl HIoTHOH YIaKOBKH
paBHHX Tedl.

Ha ocmoBaumm sKcnepuMeHTadbHbIX HaHHEEX Jlplomcom [Lewis,
1946] Gs1m0 BricKasaHo TpefmodoKeHue, 910, HoA06HO TOMY, KaK wye-
anpHAaA ABYMepHaA TKaHb ABIAETCA reKcaroHalbHOH MO3aWKOH, Tak
I mpeanbHad TpeXMepHas TKaHb ecTh pasbWeHHme NMPOCTpAaHCTBA HAa
paBuble 14-rpammEmku, npepiosxennoe HeanBmuom (cm. pue. 28, B).
Onsako B TpexMepHHX GHOJOTHYECKHX TKaHAX 14-rpaHHas KIeTKa
MoskeT OHTh 06pasoBaHa PasAMIHBIME COYETAHHAME IpaHeil pPasHON
cMeskuocTl. 1o naunum XanGepu [Hulbary, 1948], cpenu cayqaiino
BHOpaHHNX cTa 14-rpaEnx kaertok 14-rpannmk Kenbpuna BGTpe-
qaerca ToJabKo 11 pas.

Hpyroe UPEATIOT0KeHHe BHICKA3A Koxcrep [1966]. Ono cocrour
B TOM, 9TO CJIydYaifiHas ymaKoBKa pPaBHHX TeJ B HeaJdbHOM ClIydae
He ecTh pasbuenme mpocrpancrtBa Ha 14-rpanamrm KHennBumua, a ecrs
HpOCTPaHCTBeHHAA MO3aWKa ¢ mapamerpamu {p, 3, 3}, rme p — cMmex-
HOCTH T'paHeil MEOTOTpaHHUKOB, 3 B 3 — CcTemeHN BepmuH U pelep
COOTBETCTBEHHO. JHaUeHWe p B Takoll ymakoBKe He MoeT OHITH ie-
anM, u mo pacueram Hoxcrepa p = 5,1044. [IpoGuoe smaueHue p
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03HA9aeT, 4T0 TaKad YUIAKOBKA MO;KeT CYIECTBOBATH TOJBKO B CTa-
THCTHYeCKOM CMbIciie (CTaTHCTHIECKH® COTH Ho Tepmumuogorau Hoxk-
crepa). B rakoii Momenm cpeqHAA CMeXHOCTH MHOTOI'DaHHON KIETKH
paBma 13,398.

CpaBHeHDe THX THUIOTE3 ITOKA3HIBAET, 9TO0 B OMOIOTHMIECKOM IKC-
HePHMEHTe CpeHsas CMeKHOCTh KiaeTkH Gamike K 14, a B Mopgessx
caydaiinoil mIoTHOH ynaKoBKH TesJ paBHOro obbeMa — OamiKe K 3Ha-
TeHHI0 cTaTHCTHUSCKUX coT. ClieoBaTelbHo, 9TH MOfied HPUMEeHUME,
BHAMMO, K TOMY CJIyd9al0, Korfa GumoJsorwieckKas TKaHp oOpasyercs
OyTeM CIIOJI3aHUA OTHENBHHX KIeTOK, Hanpumep GopMEpOBAHUE CIH-
HaJBHBHX TaHIVIKEB OYyTeM MUIDANWH KJIETOK HepsHoTo TpebHs.
Onmaxo Mp HEWero He 3HaeM O TOLOJOTHYECKOH CTPYRType Takmx
TKaHeH.

B nsymepHsIx TKaHAX He BO3HMKAET IpoGieMbl COXpPaHEHHA Pep,
OOCKOABKY mpH J1000M pacupefeleHNu HiocKocTel AedeHudl pep = 6
coxpanserca. EauHCTBeHHO® OorpaHMIeHye CBA3aHO ¢ o0pasoBaHHEM
BEPITHHEl CTEmEHH J: IOCKOCTH JeJeHUS OT COCeJHHX KIETOK He
ROJIKHEL CXOJATECA B onHoll Touke. IIpm dopmupoBarmm TpexMepHHX
TKaHe#l NyTeM MeJMeHHS KI6TOK ITO HE TaK.

JIsouc [Lewis, 1933] noxasai, 4ro npm HepaBHOMEDPHOM M1eJeHUN
14-rpaBHONl KIeTKH 8HAUeHUE D¢, OTKIOHAETCA oT 14, a mMmenHo,
ecau B ceveHuu o6pasyercs MHOTOYTOJBHUK C IUCIOM CTOPOH MOHB-
me 6, T0 pep << 14, ecam 3TOT MHOIOYTrOJBHHK HMeer Goabme 6 cro-
POH, TO Pep > 14. llpm paBHOMepHoM meseHuM 14-rpaHHAKA B Cede-
HEu ofpasyercsa 6-yroibHHEK U pep = 14.

UmeroTesn mpenpaputensasie fangse Jloionmca [Lewis, 1933], rae
I0KasaHo, 9T0 ¢ yBEeJMYeHUEM CMEKHOCTH KIeTKE ee 06'b6M BO3pacT a-
eT (IpexOHApANHHHEe KJIETKM ;KaGH M KIeTKH cepaieBHHHE GY3HHH).
Wamepenus cpexans mo o6beMuEnM pekoHeTpykuuaM 20 1 30 xiaeTok
YKazaHHHX TKaHell coorsercTBeHHOo. Masoe 4MCcao0 KieTOK U omuGKH
E3MepeHNA I0Ka He I03BOJAIT TOBOPUTH ¢ XapaKTepe 3aBHCHMOCTH
MEXIY CMEKHOCTBIO H 006MOM KIIETOK.

MspsecTHH 3KcIepEMeHTAIbLHBE [aHHHe, M3 KOTOPHIX CHeAyeT, 9T0
npu GOpMHPOBAHMM HEKOTOPHX TPEXMEPHEHIX THAHEH JKUBOTHHIX CO-
GIIoaeTCs NMPUHNUN CMEKHOCTH, T. 6. CTPYKTYpa TKAHE OJHOSHATHO
ompefielsieTcAd pacmpefeleHIeM IJIOCKOCTeH [eIeHWI ee KIETOK.

Benrep [Wenger, 1950] nyrem ynanesus dacreit HepsHO# TpyORE
KypzHOro »MOpHOHA 10Kas3aja CTPOTY0 MO3aWYHOCTE B pA3BUTHH
HEKOTOPHX CTPYKTYp COMHHOTO Mosra. VI3 ee mamBHX cuxegyer, 910
OOTOMKH KJEeTOK HeHpaJbHOro »ouTelus o0pasyior OpH AeleHHd
CTpPOro OTpaHHYeHHES® ONHOCBA3Hbe 00JacTM B CONHHOM MO3Te.
B dopumposanuy HepBHOA cucTeMn aMPuOEI 3TOT QAKT YCTAHOBEI
Xoaptmep [Holtzer, 1951].

Ilpm pa3BuTHM CKIepalbHHX KOCTOUEK FJa3a KyPHHOTO 3MOPHOHA
Xeita [Hale, 1965] nokazan, 94T0 MeaeHXEMHOE CTyIenne, B3 KOTOPOYO
pasBHBAOTCA KajkgasA TaKas KOCTOUKA, BOSHAKAET 33 CIOT JOKAJILHOTO
TIOBHINEHUS MUTOTUYECKOH AKTUBHOCTH, a. HE B3 CY6T CIOJ3aHHA
ME3eHXHMHHX HKIOTOK.
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