BoXH B Guomornn [Zeeman, 1974al, ormeruM mexamymo B ee oCHOBe
MaTeMarudecKyo mofenb (puc. 3). Hak BumHO,— 3TO0 B TOUHOCTH Ka-
racrpoda c6opru. OcHOBEIBagCcH Ha 9TOH Teopmu, 3umaH BMecte ¢ Hy-
KOM IIPeJIOKIIN TeOPHIO TaCT pYIALMN Y 3eMHOBOTHEIX U ITHI] [Cooke
Zeeman, 1976].

Cemeticrpa raagkux QyHKnuil ecrecTBeRHO MOABIAOTCA MPU Hepe-
XOJie OT TeHOTHHA K (eHoTHnY U OoT eHOTHIA K IPUCHOCOGHeHHOCTH
[Waddington, 1974]. Bce mommTK: npuUMeHEHMA TeOPHH KatacTpod
K SMOpHONOTHY, B YACTHOCTH, K onAcanuio nuddepeHNUPOBKA KICTOK
BO BpeMsa >MOpHOTeHe3a, OCHOBHBaoTCA Ha caemyomei naee [Thom,
1969; Woodcock, 1974; Zeeman, 1975]. Knerra pacemarpusaercs kar
BMECTHJININE PAsHLIX XAMAUYECKHUX BEIeCTB, MEKIY KOTODHMHE IPOMC-
XOMAT peariuy, OIHCHBaeMble AUPPepeHRnNANBHEMYE yPABHEHUAMH,
Mexny cocepnmMu RIeTEAMHM JOIycKaeTca oOmenm wmolerynamu. Ta-
Rasg MOJeNh CIMIIKOM CJIOMHA JIJIA OMHCAHUSA TeX PeANbHEIX 610 XUMH-
9eCKMX peaknuil, KoTopsle TPOUCXOAAT B Kiaerke, C Ipyro# cTopoHH,
KIeTOZHOe cTpoeHue GHOJOTHUECKONW THaHM TPECTABIACTCHA ¢ TOUKH
BPeHHA [AHHOTO IOJIX0fa BechbMa WCKYCCTBEHHHIM, UTO 3aCTaBJIAET
YCOMHUTBCA B IOJb3e 3TOTO IOKXO07a. Bee e CielyeT okumaTh, 4TO
5TOT TONXOJ, YOPOMEHHHA 10 TO# cremeHW, duToBH K HEMY MOKHO
GHII0 TPHMEHHTh PASBUTHI amapar »JeMEHTapHOM TeOpHHA KaTa-
cTpod, MO3BOMMUT MPOACHHUTH NMPUPONY TeHHHIX IEPEKRIIOYeHUE B MOp-

(I)oreHeae T o6orTaTuTh TeM CaMBIM MOJeJIb TEHETHYEeCKOT0 IeperJIYde~
HAA.

TOHNOJIOTNYECHKUE ACIIEKTHI
SMEPNOTEHE3A

B. M. Mapecun

OcnoBHAg posib B MOPPOTEHETHYECKUX LIPOLECCAX MPUHANIECHKHAT TBH-
KeHMAM KIeTogHnX muactoB. Mx dopMmEpoBasme, TOKAAbHAA TOIO-
JdorMyecKad W TeOMETPHYeCKasdA CTPYKTYDH AOBOJHHO HOMPOGHO OMmH-
cann (cM. crateio B. M. Mapecuna 8 sroM cGopauxe). Lleavio nacros-
mei# paGoTl ABAseTCA HCCIeROBaHMe TI0GATbHON TONOIOTMYECKOR
CTPYKTYpH BSMOpPHOHANBLHHX 00pasoBaHmiA.

B mpomnecce MHAMBAAYANBLHOTO PAsBUTUA OpraHmaMa U3 GaacTybl
B KOHEYHOM cduere (POpMUpYH0TCA SMOPHOHANLHBIE CTPYKTYpPHI, HETo-
meomopdure cepe, a UMeHHO: BHeITHAA 060I09Ka OpranuaMa, BHyT-
peHHue OpraHsl U TKAHN, B TOM YHcJe CINIOIIHEE TKaHU 0e3 Holoctei
7 cnafo cBABaHHHE KISTKH, He OpTaHM30BaHEHe B mwiacrh. CaemoBa-
TeAbHO, B IPOLECCEe PABBHTHSA ¢ Hen30eHEOCTHIO [0IHKHE TPOAC XOIUTh
HepeCTPORKY, MeHAIOMME TOIONOTHIO SMOPHOHANBHHX CTPYKTYP.

Ipeo6pasoBanue mosepxsoctu porma 0 (chepuaeckoir Gmacryisr)
B IOBePXHOCTH ¢ GOJIBITMMH 3HATEHHAMHU PONla MPOMCXOMMT, KAK IIpa-
BHLJIO, MOCHeoBaTeabuo B xofe aMOpuorenesa. [lepsoe Takoe mpeos-
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PaB0BAHMUE OCYIMECTBIASTCH HYTeM KOHTAKTA HepelHell KNIIKH ¢ KO-
HO# OKToflepMoii, QopMHpOBaHMEM CTOMOIEYMa ¥ MHOCJIEIYIONIero
upopuBa Mekny Humu. Ilpm strom mepBonHavanpHas cdepa (p = 0)
upeobpasyercsa B Top (p = 1). lna BrlcuuX HO3BOHOYHKX, ¥y KOTO-
PHIX HOJOCTH NePBAYHON KHUINKY NBHAYAIBLHO He c006MaeTca ¢ BHEH-
Heit cpefoil, fAuA upeobpasopanus cdepsl B TOp Heobxoaumo PopMu-
poBaHNE NPUHNNNNAILHO TAKAM jKe CHocOG0M aHATBLHOTO WIM KIO-
akaipporo oTBepcrus. [ladee, B pesyiaprate mepdopamumm ydacTKa
KOHTAKTa MOKIY sKa0epHHEIMM MeINIKaM¥ TJIOTOYHOX obiaacTy ¥ mpe-
BYMITHBHHEM SuujepMucoM GopMupyioTca KabepHEe ImEJIx U COOT-
BOTCTBEHHO YBeJHYMBACTCA POl MOBEPXHOCTH 3MOpHoHa (cM. Ti. 4).
U, maroHel, ycTaHaBJIWBAETCA CBI3b MEIKAY MOJOCTHI0 KUINKH 4
TOMOCTAMH yXa W HOCA.

OnncaHHBIE TOHOJOTMYECKH® HOPECTPOMKH KIETOYHBIX ILIACTOB,
HW3MEHAKMAE POJ BHENIHEH MOBOPXHOCTHA OPTaHM3MAa, HPUCYTCTBYIOT
B Pa3BUTHHU BCEX HO3BOHOUYHEIX JKMBOTHHIX, MO3TOMY B [aJbHEHAOIOM
ME OyleM Ha3hBaTh X QYHAAMEHTAJBHHIMYA UepecTpoiikamu. B pas-
BUTHY HPOMCXOJIAT W APYTHe UEPECTPOMKH, NPUBOISMME K pasjele-
HUI0 M3HAYAJIbHO CBABHOTO IIACTA KJIETOK HA HECKOJBKO YacTei, 4ro
MojKeT BHIBBATH MOTPY’KEHM® WNCXOTHO BHOIIHeH YacTn B3apPOHIMIA
BHYTpb., Takue pasfeleHHBe ILTACTEH MOTYT HCULITHBATH JOIOJIHU-
TeJbHEE IIepeCcTPOHdKY, He MeHAKIIYE TOMOJOTHY BHOMHER 000M0TKN
opranmama. Tak, npu PHTEepPOLEIBEHOM CIOCO0e BaKIaJKHA Me30[epPMEl
UPOUCXOAAT KOHTAKT MEKAY ABYMA YHaCTKAMH JHTOJCPME M PaspHB
mWJIacTOB B BTOM MecTe, HPUBOJANME K OTHIHYPOBKE OT LEPBAYHON
KUOIKA JBYX BAMKHYTHX cdep Me3omepMaJbHEX MemKoOB. IIpm dop-
MUDOBAHUM TJIa3a OT HKTOIe PMH OTIIHYPOBHIBAeTCA chepa XpyCTaldH-
xa. Ilpm Heitpynanmm cxXokAeHMEe HePBHHX BaNMKOB NPHBOAMT
K KOHTAKTy JBYX YYaCTKOB SKTOePMbI, KOTOPHE B 3TOM MECTe pas-
PHBAIOTCA W CKIEUBANTCH, B Pe3YJAbTATe Y€T0 OT MEPBOHAYAIBHOH
chepsl GIACTYJNH OTHIHYPOBHBAETCA BIOCIEACTBAM BaMEIKAMOMAACA
cepa HepBHOH TpyOKH.

U, maxoner, BCcTpeualoTcA Takue mpeobpasoBamuA, KOTOPHE He
MEHAT HY POJAa NOBEPXHOCTH MIJIACTA, HA ero CBABHOCTH, XOTH
CKIEHKM W DPAa3PHBH TPH HTOM IPOMCXONAT (OTHEI6HHE TPAaXe! OT
TI0TOYHOTO OTHeNd KUMKW, PA3PHBH U CKJICHKY upd (GaciyualbHOM
Mopdorenese u T. n.). Bugumo, yHHMRaABHYI0 UepecTpPOMKY ILIacTa
B PA3BUTHHU UPEACTaBJIAET co60it paBphB WHBATHHWDPYIOIMETO MaTe-
pHajia IPH TACTPYJIANMYU Y XBOCTATHX aMpubuit, npuBofAmMmil K oTe-
JeHMI0 ILIACTa NPEe3yMUTHBHOH SHTOJIePMH OT Mesofepmul. Paspus
3TOT, BePOATHO, NPOHCXOHUT B obaacTm pocra ryb Giacromopa, rame
YY8CTKM WHBAFWHHUDYIOMIET0 MaTepHaja IUPUXOAAT B Hambouxee Tec-
HBIAl KOHTAKT JApYyTr ¢ Apyrom. PasopBamBEle Kpad SHTOXEPMHl 3aTeM
CXOJATCA HA JOPCAJIBHON CTOPOHE, 0GPa3yA KPHOIY AeMHUTUBHOR
kumEn. ¥ Gecxpocthix ampubuid, Kpema 6JacTOHeNA KOTOPHX MHO-
YOCIOHHA, TAKOTO Pa3pPHBA He IPOUCXOAUT ¥ WOJOCTH TacTPOLEIA
upeAcraBifer coloifl HempepHBHOE NPOTOJKEHAE TOBEPXHOCTHOTO
CJIOA KIETOK OJaCTyJIHL.
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IIpn dopmmpoBaHunl HepBHOH TPYOKHA B MecTe KOHTAKTa HEPBHEIX
BAIMKOB BOBHHUKAET CTPYKTYpa, Ha3nBaeMasaA HEPBHHM TpelHeM,
KOTOpPafA BIOCJEICTBHY PaclafaeTcAa Ha OTAeIbHEC Me3¢HXUMOmOLo6-
HHe Murpupyiomye KieTkd. Hepsunii rpeGenb saBiagerca mauboiee
"XOPOHIO0 M3YYEHHO! «CKIEEUHOH» CTPYKTYpOH, W MMIPAI{HA COCTAB-
JANIMAX ero KJIETOK mpocieskeHa ToBOAbHO TimateiasHo. [TogoGHoil
e CTPYKTYpO#l HBIHAETCA, BUIMMO, CKIEPOTOM OPH DHTEPOIEIbHOMH
3aKJIaTKe Me30[epPMbl Y HMBIIMX HO3BOHOUYHKIX, KaK MECTO Pa3peBa
Y4aCTKOB PHTONEDPMHL M CKIEAKW pa30pBaHHEIX KPaeB Me30JepPMH,
TlonoGurie sBIeHUN BORHAKHOBEHMA M MHTPANMHU CBOGOMHHX MOJ-
BUKHHEIX KJIETOK CONPOBOKIAIOT U IPYIue sMGPHOHAIBHEIE epecTpoR-
Ku. fcHO, 4ro TH KIETKM MOrYT OHTH TOJNBKO KIETKAMY KOHTAKTHU-
pPOBABINUX WJIACTOB, T. €. B pPe3yIbTaTe KOHTAKTAa [ABYX YYaCTKOB
MJIACTOB MX [EJOCTHOCTE B 9TOM MECTe HaPYIIAeTCH M YYACTOK KOHTAK-~
Ta pacoafaeTcA Ha OTAEIbHEE KIeTKH, IPHo6peTaiomuye NOIBMKHOCTE,
IIpu sTOoM BO3HHUKAWT CBOGORHBIE KPASd KIETOYHKIX IJIACTOB, KOTOpHIE
CpacTalTCA MeNY COGOH, BaMHKasg KIGTOYHBIA WIJIACT.

OHNPEJEJIEHNA U NMOCTVYIIATHL

Ilaacm — cOBORYUHOCTH IJIOTHO YHAKOBAHHEIX KIETOK ¢ IOJOCTHIO.
Haa rakux o6pa3oBaHMi, COCTOAMMUX U3 MIOTHO YHAKOBAHHHIX KJle-
TOK, CPOPMyIVpPOBAH NPUHIAN CMEKHOCTH, KOTOPHIA 3aupemaer
cBO0O/IHEle TepPeMeNPHWA KJI6TOK BHYTPH muacta (CM. CTAThBIO
B. M. Mapecuna B sToM cOopHuke). [Ipu ofcy:xmerum MexanmsaMoB
MopdoreHeTHYeCKNX ABHUKeHWUHA MOBOJBHO HIMPOKO PacupOCTPAHEHO
MHeHHM®, 4YTO B OCHOBe [BIIKOHWH, COCTABIANIMMX, Hanpumep, ra-
cTpynAnuio y aMpubuii, Je;KuT nepepacupefiesieHue KIETOK B IIacTe
GIacTyJIH, KAK IO ero MOBePXHOCTH, TAK U MEKAY HOBEPXHOCTHHIMYA
¥ r1yOGUHHBIMA KJIETKAMUA. JTO MHGHME, OflHAKO, HE IOITBEPIKIASTCH
sKcrmepuMenTagbuo. Hamporms, upy wuccaenoBaHMyM TacTPYIALMPH
y Xenopus laevis mokasamo, 4uTO: a) CMemIeHMA MOBEPXHOCTHHIX
7 IMIYOMHHEX KJIOTOK Ha BCOX CTANMAX TACTPYJAINUU HE MPOUCXOIHT;
§) meperpyuIMpoBKa KJIETOK HOBEPXHOCTHOTO CJ0A GJaCTydsl HPO-
HCXOIHUT B MCKIIOUATEIBHHX CIYyYaAX TOJIBKO B 30HE CHIBLHOTO CiKa-
TUA TPH BXO)KJAeHVH B 30HY BBODAUYMBAHWSM; B) IeperpyumnpoBKa
INIYGUHHKX KJISTOK WPOHMCXOJUT IPM BCOX TUHIAX TacTPYIAAIUAOHHEIX
IBUKeHAN.

B cooTBeTcTBMY ¢ IPUHIUIOM CMEKHOCTH IPU MOPHOTeHETAYECKIX
ABYKEHUAX WIACT BejeT ce6A Kak euHOe 11el0e, M 3Ta MeJOCTHOCTH
MOeT HapyIIaTbCA TOJIBKO DU HEKOTODHIX CIENNATIBHLIX YCAOBUAX,
KAKOBHIMA ¥ MABIAKTCA NepecTPOfKH.

Ilepecmpotira — ABNeRNEe JOKAJBHOTO HAPYHMIEHHA NPHHIAIA
CMEIKHOCTH: CKIeHKAa — npujiaHHe KJIeTKaM HOBHX cocefeii, pas-

_pPHEB — JnmieENe KJIETOK coceneii.

B Mecre mepecTpoiiKM WOCIEIOBATEIBHOCTh COOHITHI TaKoBa:
a) KOHTAKT yYacTKOB IJIACTOB; §) YaCTHIHAA MM NOJIHASN Ie3UATErpa-
YA WIACTOB B 06IaCTA KOHTAKTa (PA3pHB); B) BHICETIeHAE ¢BOGOTHEIX
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NOABY/KHEX KJIETOK M3 30HH KOHTaKTa; T) CPACTaHME BOSHUKIIUX
cBOGONHHEX KpaeB maacToB (cKiaeiika). Ilpm sTom cBobonuslil Kpail He
cpacraeTcsi ¢ Y4acTKOM IJAacTa, ¢ KOTOPHM OH [0 pPas3phIBa COCTAB-
JIAJ eMHOe I[eJioe, a WOIeT HOBHIH CBOGOMHLIA Kpaii.

B peaapENX Mopporenesax BCTPeYalOTCH CTPYKTYDPH, KOTOPHE
HEBO3MOKHO OTHECTH HH K mJacTaM, HU K ¢BOGOJHHM kKiaeTKam. OnHn
13 HAX OPeACTABAAIT COGOH mepexofHoe COCTOAHAE MeKAy MIaCTaMA
U ¢cBOGORHKMY KIeTKaMu. TaKoOBO COCTOAHHE Me30/IePMEI NP MHBATH-
Hanuy y amdubuil: BOBHVKHYB B 30H6 KOHTAKTAa MEMKIY NPe3yMIITHB-
HOM OHKTOJepMOi, 5To ofpasoBaHHe upPeACTaBIAAeT co00d COBOKYm-
HOCTBH KJIETOK, cl1aGo CBABAHHEIX MeKIY coboit orpocTkaMu. K Takomy
e MepexoJHOMY COCTOAHUIO CJelyeT OTHECTH M HAYAJIbHEE CTa-
Iuy HepBHOro rpebHA, Korjga OH eme He DPAcUalcsA Ha OTHAeJbHEe
KJIeTKH, a TaKiKe COCTOAHW® BHYTPEHHHUX KIETOK B 6aacTomucte
y aMHHOT, JAOIMAX HATAN0 33aPOAHIIeBHIM JUCTKaM. Takue o6paso-
BaHUA MHl B JaJibHeimeM (yIeM HashBaTh puraumu TRauamu. flcuo,
4T0 COCTOAHWE PHIXJI0oA TKaHW HeycTOHYMBO H OHA upeolpasyercsd
amb6o B miaact (popMupoBaHue IUIMB3OMENABHBEIM CIOCOGOM IOJOCTHU
B Me3ojiepMe aMOuOuil, sNUTEINBAIMA 3aPOLINEBEIX JUCTKOB y aM-
HHOT), 100 pacualaeTcda HA OTHeJbHLEE UONBWKHEIE KIeTHH (HepPB-
Hulil rpeGens). JIpyrue cTpYKTYPH — 3TO INIOTHEE TP XMEPHHE TKAHH
fe3 moxocTd, KOTOpHE MH B JajlbHeiimeM 0ydeM HaB3HBATD CRAOW-
HOLMU THAHAMH,

TomosmornuecKasd KRIACCMPUKAIUA UEPECTPOSK CBOTUTCH K IBYM
THIaM: @, ® ¢, (puc. 29, 4, B). IMOpuOHANbHEE HePECTPOAKE oCy-
MIECTBIAAITC S, KOHEYHO, He TaKuM, KaK Ha puc. 29, nyTeM BKIenBa-
una u BuOpaceBanua pydex. Ha puc. 29, B npusenena raaccuduua-
IAA BCEBOBMOJKHHX 3MODHOHANLHHX IEPECTPOCK, NPOHUCXONAMUX
33 CUOT CKJGEK W Pa3PHBOB KIOTOUHHIX miacToB. [lasa mHux ymoGHO
pasiadyaTh CHe[AyIollHe [IBa THUINA IePecTPoeK.

IlepecTpoiiku Tuma 1 MeHANT pojx mOBepxXHOCTH p, HO He Hapy-
maT ¢BasaocTd miaacta (I u 2 Ha puc. 29, B). Ilepectpoiiku tuma 11
He MEHMAKIT pojila p, HO HPABOJIAT K M3MeHeHUI0 CBASHOCTH IJIACTOB
(3 m 4 ma puc. 29, B). Paznuune MemxIy S5TUMH JBYMA TAIAMHA BMOG-
PHOHAJIBHHIX HepPecTpPoeK, Kak odeBugHo 3 puc. 29, B, coctomT
B TOM, 9TO B TEePBOM CAydae YyYacTOK KOHTAKTa IpeJcTaBideT coboit
ABe pas3auuHule 00JacTy IAacTa, a BO BTOPOM—ORHY 00JacTh IJIACTA.
Anann3 5MGpPHOHAJILEHIX MEPECTPOSK IMOKA3EHBAET, YTO B pealbHOM
pasBATHM BCTPEYAIOTCA HE BCe THIH, mpUBeleHHEe Ha puc. 29, B.
CymiecTBeHHO TO, KaK@e. CTOPDOHH MOBEPXHOCTH HMOPHOHAIBLHBIX
IJTACTOB — BEYTPeHHYUE (i) MIu BHEIIHME (€) — IPHUXOJAT B KOHTAKT
APYT ¢ APyroM. A MMeHHO, mepecTpoiiku Tuua I HUKOTJ]a He BO3HA-
KalT NPH KOHTAKTe BHOMHWUX CTOPOH NOBEPXHOCTH, T. €. OTCYTCT-
ByroT nepecTpoitkd I (¢} m 2 (pe); mepecTpoiiku Tuma 11 muKorza me
BOBHMKAIOT NPH KOHTAKTe BHYTPEHHHX CTOPOH, T. €. OTCYTCTBYIOT
nepectpoiikd 3 (¢;) 1 4 (). IIpm sT0M upemmonaraerca, 4TO M3HA-
9aJbHOE Pasiuuue MeKAY [ ¥ e GIaCTYdH UpH mocHeqyHIMUX mepe-
cTpoiikax coxpaHsercsi. HpoMme Toro, Murpupympomue C¢BOGOTHEE
KJIOTKN, BOBHUKINNE UPY HePeCTPOMKAX, HUKOrAa He BXOQAT B IIO-
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IOCTH, BHICTJAHHEE BHENHeH CTOPOHOH NMoBepXHoCTH mxacrta (Io-
JIOCTH KUIIKY, HepBHO# TPYyOKU U T. II.).

Hcrionesya nmpuBefeHHHE oIpejeleHuA, cHOopMyINpyeM HeKOTO-
pHle TOCTYIATH.

1. Mopgoreres miacToB B MHTepBajdax Me;KIy HepecTpoiKaMu
HPONCXONAT HEUPEePHBHO (03 HApPYIIeHUA NPHHIANA CMEKHOCTH).

2. Heo6xomuMEIM ycloBMEeM HADYMEHAA NEJIOCTHOCTH IIACTA
(paspriBa) ABIAGTCA KOHTAKT IBYX YYaCTKOR HJIACTOB.

3. Ilpm uwepectpoiike Heu30eKHO BOBHMKAKT CBOGOJHEE KIOTKH.

4, llpu mepecTpoiike BpeMEHHO BOSHUKAKT CBoGONHEE Kpad
IJACTOB, KOTOPHE 3aTeM NONAapPHO CPACTAACh (CKIEMBAACH), 00PasyOT
MIACTH ¢ IOJOCTAMY.

5. HoHTaKT miacToB, MpMBOJANME K UepPeCTPOAKaM, IPOUCXOTAT
TOJBKO IO OJHOMMEHHEIM CTOPOHAM UOBEPXHOCTH: i — i [JA Iepe-
cTpoek Tuua l; e — e maa uepectpoek tuma II.

DOOPMUPOBAHUE CTPYHTYP N3 NNOABUMHLIX KJIETOK

Jo cux mop MH OUMCHBAIM TJIaBHEIM 06paszoM (OpPMHDPOBAHHAE M-
OpUOHANBHEIX CTPYKTYP NYTeM TOMNOJOTAYECKHX IMePeCTPOeK KJIeTod-
HeIX maacToB. Ho ¢dopmmpoBaHme Takux cucreM, KaK CepPHeYHO-CO-
cyaucTad, KOTopad B JeWHUTHBHOM COCTOAHHUM TOMKE IPEACTaBIAET
co00f 3aMKHYTHU KJIeTOYHH MIACT, IYTEM TOMOMOTMYECKUX Ilepe-
CTPoeK cdepruecKoro mwiracta Owno Ow KpaiiHe HepalMOHAJABHO: 9TO
noTpefoBano 6B THCAY paspHIBOB ¥ CKIEEK HAYaJIbHOTO ILIACTA.
B peanbHOM pasBuTMH POPMUPOBAHUE DTOHM CHCTEMHl AeHCTBUTEIBHO
HPOUCXOTAT U3 HOABWIKHEIX Me3eHXVMOUONOGHKEX KIGTOK. JTH KIeT-
KM ABIAOTCH HCTOYHUKOM POPMAPOBAHNA 1 CILIONIHKIX TRaHeH (XpsAm,
MHIOIeYHAA TKaHp u T.[.). Ho, Kak sACHO ®W3 mperaymero, caMheM
3HAUATEIbHHM, €CJAY He ©JWHCTBOHHEIM, MCTOUHMKOM TaKMX KIETOK
ABnATCA uepectpoiiku. Cyasfa STUX KIETOK MOC/He MUTPALUU W3
B0HH WEPECTPONKH pPasiWdyHa: OJHM BHOBb GOPMMPYIOT IIACTH (3H-
JoTeauit, Me3oTelnil), Apyrue — CILIOINHE® TKAHYM ¥ OPraHE (XPANI,
MEIIIE), TPETHH — PHIXAEe TKaHY (PopMeHHBe b5JIeMEHTH KpOBH,
PHIXJIEI® COSJMHUTEJbHEIE TKAHH.

Murpanusa, KoHueHTpamyua ¥ MopdoreHHasa QyHKIHA STHX CBO-
OOTHEIX KJISTOK B MOCJG[ Hee BPEeMA UHTOHCABHO M3YYAIOTCHA, OJHAKO
MHOTHe BOIPOCHI €Me OCTATCA HEBHACHOHHBIMM.

L R

Ha ocHoBe uBJI0/KEeHHHIX TOMOJOTAYECKUX UPUHIUOOB MOpforeHes
KJIOTOYHEIX IIACTOB B Iponecce MHAMBUAYAJILHOTO PAa3BUTUA IPOJ-
CTABAAGTCHA ClefylomuM oOpasoM. IlyTeM feleHua BUrOTH M IOCIe-
ayomero gpo6iaeHusa ¢dopmupyerca chepHUecKWit KIETOUHHIA IIacT
OMaCTYNbI, KOTOPHI B MHTepBaJaX MEMKAY IepecTpoiiKaMu pasBu-
BAeTCA HENPEPHBHO. IlyTeM TOMOJOTMYECKHX WePECTPOSK BTOT MIACT
ofpasyeT Bce Golee CAONKHYI0 TOMOJOTMUECKYI0 MOBEPXHOCTH U pas-
IenAeTCA Ha PsAl MB0JIUPOBAHHKX IJIACTOB. XOTH 06mMan TeHJEHIUA
YBeJHMUeHUsS pojla WMOBEPXHOCTH YU UYMCIA MBOIMPOBAHHEIX NIJIACTOB
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OueBHMHA, B MHAMUBHAYATHbHOM Pa3sBUTHH NPHUCYTCTBYIOT MEePECTPONKH,
YMEHBIIAIMMe p M YHUCIO W30JAMPOBAHHEIX NIacToB. I[IpuMepamnm
TAaKNX SMODHOHANBHEX HEPECTPOeK MOTYT CIYKHUTL IOCHAeLYIOmHAe
3apacTanva JKa0epDHHX MmeJedi Yy HEKOTOPHX I'PYUI ;KABOTHHIX
(yMeHBIIEHME p) ¥ cAMAHYE HAPHHX HEIOMAUYCCKAX MEIIKOB B 6AUHYIO
IeJA0MIUYIeCKYI0 NoJocTh (YMeHbOIeHUe cBA3HOCTH). B cmwny mpumimnna
CMe;KHOCTE COOCTBOHHO TreoMeTpHYeCKasA ¢opMa IIACTOB MeHHETCA
B 3aBMCHMOCTH OT pacupefleleHNA HallpaBJleHUil MioCKoCTel TeJeHAR
mx kaeTok (cM. ra. 4). Ilpm mepecTpoiiKax BOSHHUKAKT CBOGOLHEIE
RJIeTKY, fopMApYy0mye 1100 HOBHE KIeTOYHHE IVIACTH, 1100 CILIOM-
HHe TKaH®W, JAN00 PHXJIHEe TKaHU.

TakuM 06pasoM, OCHOBHHMY 3JIeMEeHTaMM MopforeHe3a ABIAITCSH
IJIACTH U CBOOOJHEIE KIETKY, a4 OCHOBHHM Hpeo(pa3oBaHueM — mepe-
CTPOMKH.

B pealpHOM pa3BHUTHH, BHAMMO, CYMECTBYeT HeupepHIBHasA T'pa-
JamafA COCTOSHMHA MEKAY IJIACTOM M CBOGOJHEIMA KIeTKaMu, HO JJIA

yHoOcTBA MH BBOAMM TOJBKO OJHO (PUKCMPOBAHHOE COCTOAHUE —
pHIXJIasA TKaHb.

IlpennoskenBasn cxeMa NpPEHMeHUMA TIAaBHEIM 06pa3oM K pPasBHTHUIO
MNO3BOHOYHHX JKMUBOTHHIX, TaK Kak Yy O0ecrmo3BOHOYHHIX, BUAAMO,
npeBaxupyer cmoco6 QopMupoBaHWs SMOPHMOHAIBHEIX CTPYKTYp 43
HOABMKHEIX CBOOONHEIX KiIeTok. Co3naeTca BUeUaTIeHUE, 9TO Y HTOH
TPYIUE JKABOTHEIX TKAHY W3HAYAJIBLHO MEHEe INIOTHH ¥ A BhICEIe-
HEA N3 HAX CBOGOJAHHIX KIETOK He TPeGYeTCA CUEIMAIBHEIX yCIOBME
(komTaKT, ckieiika). HaupuMmep, fopMuposanme mepBMUHON Me3eH-
XMMB Y HYIOKOJKAX mpomcXomurt 0e3 mpenBapuTedrbHOY0 KOHTAKTA
MIACTOB.

Heo6xomuMuM ycloBUeM HepPeCTPOVKM ABIAGTCA KOHTAKT y4acT-
KoB miaacroB. Ho storo ycmosusa, odeBMiHO, He [0OCTATOYHO, TaK
KaKk HMMeIOTCA NpUMepH, KOrja KOHTAKT MEKIY WIIAcTaMd eCTh, HO
PaspHBA - OIPHA dTOM He HPOHMCXOTUT. XOPOIIO W3BECTHHIM IIPUMEPOM
TaKOr0 pola ABAAETCA KOHTAKT IJIA3HOI'0 3aATKA ¢ NPEe3yMITHBHEM
BUUIEPMHUCOM, IPH KOTOPOM Da3phBa MeKAY ITAMHA yqacTKaMn HE
IIPONCXOTNUT.

BE3PASMEPHBIE KPUTEPUU KAK METO/
KOJIMYECTBEHHO! XAPAKTEPUCTUKN
PA3BUTUHA HHUBOTHBIX

T.A. Jemaap, A. A. Jemaagp

Pasnnunsie ABAeHMA W mpOmeccH, ¢ KOTOPHIMH HMEIOT JeJI0 eCTecT-
BeHHEIE HAYKA M TeXHWKA, XApPaKTePUBYIOTCH BHAUYMTEIBHOM CIIOJK-
HocThi0. Jlajke eciym MBBeCTHHI ypaBHEHUA, OMUCHIBAIOIAE 3TH ABJE-
HES, TO, KaK NPaBUIO, He yIaeTcA HaWTH MX TOYHLIE aHAINTHUCCKHE
pelleHUA pIA paccMaTpmBaeMuX 3agad. Ilostomy o6nuno npuxomwures
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