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PereHepaumi OpraHoB y HHU3LIUX OPraHusMoB

Cpeny NO3BOHOYHEIX JKHBOTHBIX €CTh OIHA TpyIna, Kotopas Ha
APOTSKEHUH BOT y2Ke CBBIIIE MOJYyTOpacTa JIeT NPUBJIEKAeT BHUMA-
HHe HCcaeqoBaTeJell CBOEH HCKJIOUHTEJNbHOH CIOCOOHOCTBIO BOC-
CTaHaBJIMBaTbh yTPaueHHbIE YaCTH TeJa.

drta rpynna — XBOCTaTble 3eMHOBOAHBIE KUBOTHBIE, OOUTATENH
HaluX npecHbX BOX. K HUM OTHOCHUTCS BCeM W3BECTHBIA TPHTOH —
BOJAAHAA fllepuua, HeGoJblIoe XKUBOTHOE, obOJjajaloliee BHITAHY-
TOH, Kak y pbIObl, ymJolleHHOH (opMOii Tejia, MaJleHbKOlN rOJI0BOIl
C IIMPOKOH MACTbIO U YETHIPbMS JlallKaMH, YAUBUTENbHO HaNlOMUHa-
IOIUMH PYKH YejioBeka. K 3TO# Xe rpynme OTHOCHUTCA aKCOJIOTJb—
3eMHOBOJIHOE JKHBOTHOE, JleT BOCEMBIeCAT TOMY Hasal BbIBe3eH-
Hoe U3 MeKCHKH u NoJyudBllee C TeX MOP MIHPOKOe pacnpocTpane-
Hue B EBpone Kak akBapuaJbHOE XKUBOTHOE.

Cnoco6HOCTh XBOCTATBIX 3€MHOBOLHBIX YKHBOTHBIX K BOCCTAHOB-
JIEHHIO yTpaueHHBIX YacTell Tesa NopasuTesbHa. ¥ TPUTOHA HJH
aKCOJMIOTJIA MOXKHO YRAIMTh TaJjell WId BCIO JaNKy HJH Jaxe ne-
JYI0 KOHEYHOCTb — OPraHU3M KHBOTHOTO CIPaBHTCA C 3TUM TIO-
BpexneHneM. ByKBajibHO B HECKOJIbKO HHefl NMOBEPXHOCTh KYJbTH
3aTsHETCH TOHKOI NJIeHKOH MoKpoBHOH TkaHu. [lpofiner Henmenst —
U TOJ 3TOH IJIeHKOH NosfiBUTCS OyropoK 3auyaTka 3aHOBO BO3HHKAIO-
el yrpaueHHol yactd. Eme Hemensi-apyras — u Gyropok NpHHH-
MaeT CHauajJa KOHMYecKylo (opMy, NOTOM InpeBpalliaeTcd B NOAO-
61e MoCKOH JIOTAaTKH, BHYTPH KOTOPOH NPOCBEUHBAIOT 3aUaTKH KO-
crefi. Haunnaercsa pasBuTHe najibleB, U yepe3 Mecsl Ilocje ornepa-
LM HOBOOOpA3OBaHHAs 4acTb OTJHMYAETCS OT YTPAUCHHOH TOJBKO
MeHbllell BeJHUHHOH.

Y TpUTOHA WM aKCOJIOTJISI BOCCTAHABJIMBAIOTCA HE TOJBKO KO-
HeYHOCTH. Y aJfATh MOXHOC XBOCTHI, 4eJIOCTH, IJasa, OCTaBUB Ha
MecTe TOJIbKO He0OoJblINe YaCTH TUX OPraHoB, U CIYCTS Mecll-4Ba
OpraHu3M OTBETHT Ha MOBPEXKAEHHE IOJHBIM BOCCTAHOBJIEHHEM IIO-
BpEXJEHHOTO0 opraHa.

CnocoGHOCTE TPHTOHA M aKCOJIOTJISI K BOCCTaHOBJIEHHIO YyTpa-
YeHHBbIX yacTeli TeJjia KaxeTrcsd O6e3rpaHUYHOH. ¥ OJHOTO U TOro Xe
JKUBOTHOTO MOXKHO TNOBPEXHAThb OAHY U Ty Ke KOHEUHOCTb HJIH
XBOCT MHOTO pas, OTpe3as BOCCTaHOBJEHHYIO uacTb. M Kaxabli
pas, CHOBa U CHOBA, CIIyCTSl HeJleJll0, Ha NIOBEPXHOCTH KYJbTH NOSB-
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Jisiercs GYropok, HauHHAeTCs POCT, U uepe3 Mecsi KMBOTHOe Mepe-
ABHIaeTCsl B aKBapHYMe C IOMOLIBIO 3aHOBO BO3HHKIIHX KOHEYHO-
cred.

ITOT nopaxaomui Boo6pakeHne NPoUEcC HOCHT Ha3BaHHE Pe-
reHepauHH — BOCCTAHOBJIEHHS.

Ho crocoGHOCTb OpraHu3Ma TPUTOHA M AKCOJOTJIS K pereHepa-
LMY yJaJieHHbIX OPTaHOB IopaxKaeT He CBOeH CHJIOH, He CTelNeHbIO
cBoero passuTus. Hao60opoT, npocThlie onbIThl Y6eXAAIOT B TOM, YTO
3TO CBOKACTBO y TPHTOHA WJIM AKCOJIOTJS B AeHCTBHTEJbHOCTH Orpa-
HHueHO. KOHeYHOCTb He BOCCTAaHABJIMBAETCS, €CJIH e YIaJHTh BMe-
€Te C JIONAaTKO# U KJIOUHIEeH, K KOTOPbIM OHA NpHKpenJisiercsi. XBoCT
He BOCCTAaHaBJIHBaeTCd, €CJi1 ero oTpesaTb y camoro KopHs. [sias
He BOCCTAHaBJIMBACTCS], €CJIM €ro YIaJlUTh LeJHKOM.

CyIecTByeT MHOXKeCTBO OPraHH3MOB, HEH3MEPHMO NPEBOCXOIS-
IIMX TPUTOHA M AKCOJIOTJISl MO CIOCOGHOCTH BOCCTAHABAMBAThH yTpa-
yeHHble yacTu. MoxHO Ha3BaTh HeMaJlo }KUBOTHBIX, KOTOpble BOC-
CTaHaBJIMBAIOTCS 3aHOBO IOCJE TOTO, KaK UX Tesao Oyner paspesa-
HO TOTIONIaM MJIM Ha [Be-TPH, UK AaKe Ha AeCATb-NBAaANATh YacTel.

OOGBIKHOBEHHBIH 3eMJISTHON 4YepBb, pPa3pe3aHHBbIl HA JecsATh ya-
cTell, mpeBpalllaeTcss B JecATb uyepBell. A Takue OpraHu3Mbl, Kak
MalJieHbKoe IIPecHOBOJHOe KHMBOTHOE THApa WU IJIOCKUH 4YepBb,
KUBYLIHH B 6oJloTax M JyXKax — IJlaHapus,— NpeBpamiarnTcsa B
1esoe KHUBOTHOE W3 ONHOH COTOH, U3 KDPOLUEYHOro KyCOouKa CBOEro
Tesa.

Ho 3r0o — HH3mMe KHBOTHBIE, MPOCTOTOH CBOEro CIpoe-
HHUsi OeCKOHEUHO YCTYyMaloliMe TAKUM JKUBOTHBIM, KaK TPHTOH
u akcosorab. OpHa coTas yacTh Teja, M3 KOTOpOil BOCCTaHaB-
JIHBaeTCs TUJpa WM IJiaHapHs, MaJo YeM OTJHYAETCA OT OCTaJb-
HBIX 9%/100 TEJIa 3THX NPOCTHIX OPraHU3MOB. A aKCONOTJIb W TpH-
TOH — 3TO NO3BOHOUHBIC, IPEJICTABUTEIH TOTO K€ THMNA }KHUBOTHBHIX,
K KOTOPBbIM OTHOCSITCSI HelloCPeACTBEHHbIe NPeJKH YejoBeKa — MJie-
konurtatone. 1 3eMHOBOJHEIE — 9TO He HH3ILAsA IPYyINNa NO3BOHOU-
HbIX, @ JOBOJBHO BbICOKAasl CTyNeHb MX Pa3BHUTHS, CTYNEHb, C KOTO-
poil HavyaJoCh 2aBOeBAHHE NMO3BOHOUYHBIMU »KHBOTHBIMH CYIIH.

Tpucta MHJJIMOHOB JieT HAa3aJ HauaJoCh 3TO MOTyYee JBHXKEHHE
BEJIMKOH CeMbH MO3BOHOYHBIX — BbIXOA Ha cymy. Pui6bl cTaHoBu-
JIUChb 3€eMHOBOIHBIMH KHMBOTHBIMH, 3aMeHfisl IJlaBaTe/ibHble KOHeu-
HOCTH KOHEYHOCTSIMM AJisi XOAbObI, H3MEHssi CTPOEHHE XBOCTa, a
rjaBHoe, IpHo6GpeTast opraH BO3AYLIHOTO AbIXaHHSI — JIETKHE.

Torma-To U NOSIBUJIMCH Y MO3BOHOUHBIX YEPThl CTPOEHHA, KOTO-
pble 00eCreunsii Ha3eMHbIA 00pa3 *KHU3HH, BO3HHKJIH T€ OCOGEHHO-
CTH YCTPOMCTBA CKeJleTa, MBI, HEPBHOH H KPCBEHOCHOH CHCTEM,
110 KOTOPBIM Mbl B TPHTOHE H AKCOJIOTJIe y3HaeM ONMXKaHMINX POAH-
yell HaIIMX JHaJleKHX INPEIKOB — MePBbIX 3€MHOBOAHBIX >KHBOTHBIX.

DTH 0COGEHHOCTH — IIPHCIOCOGJeHHe K HaseMHOMY o6pasy
JKU3HH, TepPeBHXKEHUI0, NMOHCKY MNHUIUHM M OGErcTBy OT BparoB HA
TBEPAOH MOuUBe, B BO3LYIIHOH cpeje.

Ecny BHHUMaTesNbHO PacCMOTPETb CTPOEHHE KOHEUHOCTH aKCo-



JIOTJIS, TO €€ CXOHCTBO C TOH 2Ke KOHEUHOCTBhIO yesloBeKa He OCTaB-
JisleT HHKAaKUX COMHEHHI B HalleM POACTBE C 3TUMH XHBOTHBIMH.

Omnopy nepepnHell KOHEYHOCTH TPHTOHA HJIH AKCOJOTJS COCTaB-
JISIIOT KOCTH CKeJleTa, WMelollde TO ke pabodyee 3HaueHHE, 4TO H
COOTBETCTBYIOIIHE KOCTH DYKH 4HejoBeka. B cycraB, o6pasyeMblii
NepeHUM KpaeM JIONaTKH, YIHPaeTCs nJieueBas KocTb, APYTHM KOH-
HOM IPHKPEIIAINAACcA K KOCTAM Ipenlieubss — Jy4eBOH U JOK-
teBoi. [locsienHue cBsi3aHBI NOABUIKHBIM CYCTaBOM C KOCTSIMH 3a-
NACTbSA, KOTOPLIX ¥ AKCOJIOT/ISI OKa3bIBAETCS BOCEMb, KaK U y 4eJo-
Beka. Jlasplue uAyT AJUHHBIE TPyOuaThble KOCTH MACTbS, HepPexXosd-
mue B ¢ajaHry nagnies. Pasnnune mMexay nepeaHell KOHEUHOCTbIO
TPUTOHA HJIH aKCOJIOTJS U PYKOH 4esioBeKa, ec/id He BXOAMTb B HOA-
pOGHOCTH, KOTOPBIMH 3aHMMAeTcsl CPaBHHTEJIbHAS AHATOMHS, 3a-
KJIOUaeTcs B TOM, UYTO ¥ TPHTOHA NEpeaHSAs KOHEUHOCTb COMEDPIKUT
YeThIpe, a Y YeJOBeKa HATb MaJbles.

3HauuTeJbHOE CXOACTBO NepejHell KOHEYHOCTH TPUTOHA U PYKH
yeJloBeKa OOHAPYXKHUBAeTCS U B CTPOGHHU MYycKyJaartypel. [lepennsas
KOHEUHOCTh CTHOAeTCd B JIOKTEBOM CYCTaBe C IIOMOIIbIO MBIIIL-CTH-
Gateseli, cpeld KOTOPHIX IV1aBHYIO poJib Hrpaer Guuenc — AByrJia-
Bas MBIIINa IJleya, a pasrubaercd ¢ NOMOIIbIO MBIII-pasrubare-
Jieff, CpeIu KOTOPBIX BhlJessieTcss HanbGoJsiee KpyIHas Mblna, Ipu-
KpenJieHHasl OfIHUM KOHIIOM K JIOTIaTKe U IJjleueBol KOCTH, a APYruM
KOHLIOM — K OTPOCTKY JIOKTeBOH KOCTH — TpeXIJIaBasl MblLa TJe-
qa. CxonHbBle KaK y TPUTOHA, TaK U Yy uejOBeKa MBIMIIbI — Cruba-
TeJIH ¥ pasrubaTenqu TaJbleB — pPaclnojaralTcs B IpearnJedbe.
Her HuKakux COMHeHHii B TOM, 4TO IlepBble Ha3eMHBIE MO3BOHOY-
Hble, IIPHCHNOCOGHBILNCH K Ha3eMHOMY 00pasy KM3HH, NPHOGpEJH
TOT THT YCTPOHCTBA MYCKyJaTyphbl, KOTOPBHIl COXpPaHWJCA H IpH
najipHefilleM YCJIOXKHEHHH CTPOEHHMS [O3BOHOYHBIX, NPH HajbHEH-
€M COBEPLIEHCTBOBAHHH HX OpPraHH3aLUH.

B nepenHeii KOHEYHOCTH aKCOJOTJIS Mbl HAXOIUM HepB, KOTOPHIH
obpasyer Te e BETBH M CHa0XaeT Te e MBIIIIIbI, YTO U B PYKe
JeJioBeKa. BmecTe ¢ HEDBOM B KOHEUHOCTh BXOASIT KPYUHBIE KpOBe-
HOCHBI® COCYABI — aPTePHH U BeHbl, oOpasylolllie MHOTOYHCJIeH-
Hble BeTBH KO BCeM MbIIUIAM, KOCTAM M ADYTHM YacTAM KOHEUHO-
CTH, IPHMEPHO, Te K€ BeTBH, KaKUMHU CHalKeHbl BCe YacTH PYKH de-
JioBeka.

Kasanoch 6bl, CXOACTBO CTPOEHHS JOJIKHO o0OecneuuBaTh H
CXOJICTBO JKH3HEHHBIX CBOHCTB, CXOACTBO B pabore. U melicTBuTeNb-
HO, B pafoTe KOHEYHOCTH aKCOJNOTJS MBI BHAHM MHOrO OGLIEro ¢
paboroii pyku uesioBexka. [To HepsaM W3 meHTpPaJbHOH HEpBHOH CH-
creMbl GeXKHT pasjpa)keHue, BBI3BIBAIOIEE COKpAIleHHEe MBI,
Cokpaiasic, Mbllna TSHeT 3a co00f Te WM APYrHe YacCTH CKe-
Jleta, BBI3bIBASl [BUXKEHHe KoHeuHocrell. Paforalomias Mplmina mo-
TpebJIgeT KHCIOPOA 1 UTaTeNbHble BElleCTBa, TPUHOCHMbIE KPOBBIO.

CxoxnctBo Gosibioe. Paziuune ke 3akjaoyaeTcs B TOM, UTO 3eM-
HOBOJHble — 3TO HH3IUME IIO3BOHOUHBLIE, a YeJOBeK — Helocpen-
CTBEHHBIH IOTOMOK CAMBIX BBICIIHX O3BOHOYHBIX KUBOTHBIX, MJIEKO-
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AxtaomKUX. 3eMHOBOLHbIE — XONOAHOKPOBHBIE JKUBOTHbIE, OHHU
CPaBHHUTEJIBHO MaJlo NOJBHKHBI, TO3TOMY H noTpeb/eHue MHTaTEb-
HbIX BELIeCTB U KHCJIOpOAa paboTalolMMH OpraHaMH y HHX He-
GoJibIIoe — B TaKUX CJy4yasix TOBOPHTCS O HM3KOM ypoBHe o6MeHA
BeliecTB. MJleKONMUTaloLIHe COCTABJASIOT BHICIIYIO TPYIIy TeIJo-
KPOBHBIX M03BOHOYHBIX XKUBOTHBIX. [ToHCcKH MUK # 3aiuuTa OT Bpa-
rOB ¥ MJIEKONMHTAIOIINX CBSI3aHbl ¢ OOJIBIIOH TIOXBHIKHOCTBIO, KOTO-
pasi TpeGyer 3HauUHTeNbHOH 3aTparthl SHEPTHH, a CJeJOBaTeJNbHO,
BbI3bIBAeT YCHJIEHHOE MOTpeGJeHHe NMUTATEJbHBIX BELIECTB M KHC-
Jopofia pafoTalolMMH opraHaMu. BoT mouemy y MJeKONHTaloUIUX
BBICOKHH YpPOBEHb OOM€Ha BeIIEeCTB.

B cooTBercTBHM ¢ ypOoBHEM OOGMeHa BellleCTB HAXOJHUTCS M MO-
BeleHHEe JKHBOTHBIX.

JIBuXKeHHs] 3eMHOBOIHBIX MEJIEHHB!, HEYKIII0XKU. CTOHT TOJNBKO
NOCMOTpPETh, KaK JIOBUT CBOIO HOGBIYY TPUTOH, YTOOB! YOELHTHCA B
HH3KOM YPOBHE Pa3BHTHS, B HECOBEPIIEHCTBE ero OpraHoOB JBHXKe-
HHA.

Bor mepexn MopHo#i TpuTOHA, H3BHBAsICh, IJIBIBET uepBAK. )Ku-
BOTHOE Gpocaercs Ha cBowo xepTBy. [Ipomax! Eme 6pocox! Uepssak
CXBaueH 3a KOHeL — JJi1sl 3arjaThiBaHUA NOOBIYH 3TO COBCEM He-
yno6uo. TpuToH TpsiceT roJioBOH, MpHCeNaeT Ha JalKax, (pbraer,
HO BCe HampacHO — YepBSIK YINOpPHO compotusjsierca. Ho xaxk Hu
TPYIHO TPUTOHY paclpaBJATbCA CO CBOEH XKEPTBOH C MOMOILBIO
OQHUX UeJilocTel, OH He NpeANPUHUMAaEeT HUKAaKHX TONBITOK TIPHU-
MEHHUTb K JeJy CBOM JaIKH — Te CaMble JIallKH, KOTOpble TI0 CBO-
eMy CTPOeHHIO TaK HalOMMHAIOT PYKH vejoBeka. Jlus Toro, 4tolel
HAYYHUThCSl YMOTPeG/SATH KOHEUHOCTH TaK, KaK HMX YIHOTpefsfioT
BBICIIIHE Ha3eMHBbI€ T03BOHOUHBIE, NOTPE6OBANHCH COTHH MUJIJIHOHOB
Jer passutus. Huskuii ypopenb o6MeHa BellecTB, HeCOBEPIUEHCTBO
(yHKHUH OpraHoB, CPaBHUTEJNbHAS] NIPOCTOTA CTPOEHUS — BOT YTO
OTJIMYAeT HU3MIHUX [O3BOHOUHBIX OT BBICIIHX.

KasaJsock 6bl, H BocCTaHOBHUTEJbHBIE CBOHCTBA OpraHU3Ma HO0Ji-
JKHBl COOTBETCTBOBATh YPOBHIO OOMeHa BELIeCTB, BLICOTE CTPOEHHS
u yukuuii opranoB. Ho Takoro coorBercTBUs He OGHApyXKUBaeT-
ca. Kak pa3 ToibKO y HM3IIHX, Y XOJOJHOKDOBHBIX NMO3BOHOUHBIX
’KHBOTHBIX, ¥ 3€MHOBOJHBIX, K KOTOPBIM OTHOCATCH aKCOJNOT/b H
TPUTOH, OOHApyKUBaeTcs 3aMeuaTesNbHOe CBOHCTBO BOCCTaHaBJIH-
BaTb yTpaueHHBlE XBOCTHI, IJla3a U JialKH. Beiciye, TENJIOKPOBHBIE
JKUBOTHBIE — TTHILI U MJIEKOIHTAIOUIME — 3TOH CIIOCOOHOCTBIO He
obnanaior. BMecro yrpaueHHOH KOHEUHOCTH — KpblTa WY Jlall-
KM — TNTHIA WM MJEKONHUTAlollee BCIO XKH3Hb COXPaHSET OCTaTOK
TIOBPEK/JIEHHOr0 OpraHa — KYJbTIO, KOTopass HHKAaKOMY DPa3BHTHIO
He TIoJIBepraercs.

UeM e OOBACHUTH OTCYTCTBHE Y BRHICIIHX NMO3BOHOUYHEIX 3TOIO
NI0JIE3HOr0 CBOACTBA, KOTOPBIM HajJesleHbl DOJHYM HX AaJIeKUX Mpef-
KOB, IepBble Ha3eMHble IM03BOHOUHBIE — 3eMHOBOXHbEIE? Ilouemy
NOoTeps JIanbl MJIEKONUTAIOIIUM UJIH PYKH YEJIOBEKOM OKa3hblBaeTCsl
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B OTJIMYHE OT I[OTEPH KOHEYHOCTH dKCOJIOTJIeM HEBO3BPaTHMOM
yrparoii? KakoBa mpuuuHa 3THX pas3iuuuii?

Ha nporsixennu nocie HUxX TATHACCATH JIeT B HayKe ObLI TOJb-
KO ORMH OTBET Ha 3TOT BONPOC: NPHUYHHA 3aKJIOYaeTcss B TOM, 4TO
B XOJle Pa3BUTHS XKHBOTHOTO MHPa, MO Mepe MOCTeNeHHOro ycJoXK-
HEHHS CTPOEHHUS U COBEpPLIEHCTBOBAHUS KH3HEHHBIX (QYHKIHH mpo-
HCXOmUT GyaTo Onl ocnabjeHne criocOOHOCTH OPTaHH3MOB K CaMo-
BOocnpousBeneHuio yacteil. [To Mepe Toro Kak opraHusM BXOIHUT BO
Bce OoJiee U GoJjiee CJIOXKHBbIE OTHOIUEHHS CO CPeJoH U B 3aBHCHMO-
CTH OT 3TOr0 YCJOXKHsSIeTCs, ClenHalu3upyerTcsl CTPOeHHe ero opra-
HOB, OyATO OBl cjabeer, yracaeT CBOHCTBO OPraHH3MOB 3aMelllaTh
paspyuawomuecst B pesyJbrate padorsl yactd. OKasblBasoch, Ta-
KHM 00pasoM, 4TO 3a COBEpPLIEHCTBO CTPOEHMS BbICIIHE *KHBOTHBIE
3aljlaTHJIXM JAOpPOrodl LEeHOH: ociabjieHHeM OCHOBHOTO CBOHCTBA
JKH3HM — CIIOCOGHOCTH K CcaMooOHOBJeHHI0. A Ha 3TOfl OCHOBe H
Npou3omJia sKOGbl yTpaTa BOCCTAHOBHTEJIBHBIX CBOHCTB y BBICHIHMX
opranuaMoB. UeM BbhIlIe, yeM coBeplIeHHee CTpoeHHe, TeM OyATo Obl
HHUKe, TeM cyiabee CMOCOOHOCTh OpPraHH3Ma BOCCTaHABJAMBATL yTpa-
YeHHbIe YaCTH.

Bo Bcex yueOHHKax W HayuyHBIX TPYy/Jax, B KOTOPBHIX peub IJja O
PasBUTHH M POCTE OPraHH3Ma XKUBOTHBIX # YeJIOBeKa, Ha MpOTsSXKe-
HuM GoJiee MoJlyBeKa yTBEPKAaJoCh, YTO CBOHCTBOM 3amellaTh pas-
pylleHHble B pe3ynbTaTe paboTHl 4acTd oOJiafaioT B IOJHOH Mepe
TONILKO CaMmble HHU3IIHE OPraHu3Mbl. ¥ BBICIUHX, CJOXKHO yCTDOEH-
HBIX OPraHH3MOB 3TO CBOHCTBO COXPaHsieTCsl B KaKOH-To Mepe TOJIb-
KO B TeX 4acTsX, KoTopble HanfoJsiee MIPUMHTHBHO yCTpPOeHbl. A ua-
CTH CIlellHaJIH3HPOBAHHBIX, CJOXKHBIX OPraHOB OKa3blBaJHCh OGpe-
YEeHHBIMH Ha OeCCMEHHYIo CIYy:KO0y B TedeHHe BCell XH3HH BBICIIHX
OpraHH3MOB.

IToay4asnocs, Takum 06pasoM, UTO Y HU3IIKX XKUBOTHBIX CIIEIHA-
Ju3anus vacred cnabasi, HOSTOMY OHH B TeueHUe XKH3HH PacTyT H
pasBuBaloTCs. A y BBICIIHX JKHBO HBIX OPTaHbl BHIIOJIHSIOT HACTOJb-
KO CJIOXHYI) pabOTy M 4acTH UX HACTOJbKO CHelHaJM3HpPOBaHHl,
YTO Pa3BHTHIO 3THX OPraHOB yXKe HeT Mecra. B syumem cayuae
NPOHUCXOJHUT TOJIBKO YBEJHUEHHE HX Pa3MepoB.

Pasnnunst B BocCTaHOBHUTENLHBIX CBOHCTBAX OpraHU3MOB Hayka
Ha NPOTAXKEHHH MHOTHX JIET HCKaJa B CBOHCTBAx uvacTei opraHus-
Ma, B Ipoleccax CaMOOOHOBJIEHHS TeX MaTepHaJioB, U3 KGTOPHIX CO-
CTOHUT TE€JIO 2KHBOTHBIX H 4YeJioBeKa.

I1u MaTepHasbl eme 150 Jer ToMy Hasam MOJYYHIIM HAayuyHOE
Ha¥MeHOBaHHe TKaHeil.

B Te nanekne BpeMeHa CJIOXKHJIOCH NPENCTABNEHHE, UTO CaMBbIE
pasHoo6pa3Hble OPraHbl XKHBOTHBIX NMOCTPOEHBI H3 HEGOJNBIIOTO KO-
JIHYECTBA CXOJHbIX MaTepuaJios, NOAOOHO TOMY, KakK pasHoobpas-
Hble 4aCTH OJeXX[bl LIbIOTCA H3 HeGOJbIIOro acCoOpTUMEHTa Mare-
puii: mesKa, WepCTH, JbHAHBIX U XJomuaToGyMakKHbIX TKaHe#. U 1o
HallKX JHe# B HayKe PasjuyaloT B KayeCTBEe OCHOBHBIX 4acTei, U3

7



KOTOpBIX COCTOAT OPraHbl HAILEro TeJa, YeThipe TKAHH: MOKPOBHYIO,
COEIUHUTEJIbHYIO HJIHM ONOPHYIO, MBIIIEYHYIO H HEPBHYIO.

HauGosiee npocto nejo oO6CTONT ¢ caMOOGHOBJEeHHeM I(OKPOB-
HO W coeAuHHTEbHON TKaHed. [IOKpOBHAS TKaHb, WM SMATEIHH,
MOKpPHIBAET Hallle TeJO, BLICTHJIAET OPraHbl NHILEBApeHHs, HbIXa-
HusA, BblgeneHus. OHa COCTOMT U3 XOPOWIO Pa3IHUYMMBLIX HOX MHKPO-
CKOMOM YacTHI, KOMOUYKOB IOJYXKHJAKONO BelllecTBa, IUIOTHO IIpH-
JIeXKamux APYr K APYry. DTO KJIETKH, YacTHIbI Teja, KOTOphle
Ha TPOTSXKEHUH IOYTH LEJNOro CTOJNeTHd CUHMTAJHCh KHPIHYaMH,
H3 KOTOPBIX CJIOXKEHO BCE XKHBOE, €JHHHIIAMH, JIEXKaIlHMH B OCHOBE
CTPOEHHUs, PA3BHUTHS U XKU3HEAESATeJbHOCTH OPraHH3MOB.

Camoo6HOB/IeHHE TIOKPOBHOH TKaHH TPOHUCXONMT IyTeM HeTpe-
PBIBHOTO OTMHPaHHSI OZHHX H HOBOOGPa30BAHUS APYTHX KJETOK.
B Teuenne Bceii Hamell >XKM3HH exXelHEBHO, €XeYacHO MHJLJIHOHHI
POrOBHIX MemyeK, B KOTOpble IPEeBPAllaloTC NMOKPOBHHEIE KJETKH
KOXKH B pe3y/bTate CBoell paboThbl, CAYLIMBAIOTCH € IOBEPXHOCTH
Halllero Tejia, a Ha CMEHy UM H3 IJIyOOKHX CJIOEB MOKpOBa IIOCTY-
HalT BCe HOBble U HOBBIE MAPTHH MOJIOABIX KJETOK.

[TocTosiHHOEe HOBOOGpa3oBaHHe KJETOK obecrneuyHBaeT camoo0-
HOBJIEHHE TIOKPOBHOH TKaHH.

Heckonpko cliokHee [en0 OGCTOUT C COEAMHUTENBHOH TKAHBIO.
Srta TKaHb NPOHH3BIBAET BCe HaIle TeJO, MPHCYTCTBYET B JIOGOM
oprane u CBSI3bIBa€T BCe YACTH OpPraHudMa BoeAHHO. B Hell Hapamy
C KJeTKaMH COIEpPXKUTCS OrPOMHOE KOJHYEeCTBO HeKJIeTOYHOrO Ma-
Tepuasa. D10 TOHUaHmue BOJOKHA, MNOIACTHJAIOIIME IMOKPOBHYIO
TKaHb U COCTaBJISAIOIUINE €€ ONOPY, 3TO MJOTHOE BELleCTBO CYXOXKH-
Juii, Xpsina H KOCTH, 3TO, HaKOHel, XHJKOe BellleCTBO KDOBH, B
KOTODOM B3BeIlleHbl KPOBsiHBIE KJIeTKH. M ecau o KieTkKax coelHHH-
TeJbHON TKaHH, XPsIlla, KOCTH H KPOBU MBI ONpeeseHHO 8HaeM, YT
OHHM Pa3MHOXKAIOTCS, H HOBOOOpa30BaHHBIE KJIETKH 3aMeIaloT CO-
601 OTMHpAlOIUe, TO O CH0oCOOe CaMOOOHOBJIEHHS MEXKKJIETOUHBIX
BeIIleCTB HayKa pacrojiaraeT noka CaMbIMH CKYAHBIMH CBeIEHHSIMH.
O ToM, KaK OTMHPaeT MEXKJETOUHOE BeIIeCTBO W KaK OHO 3aMe-
I1aeTCsl HOBBIM, MBI 3HaeM ellle OueHb MaJo.

3HauuT, cTapble MPEACTABIEHHST O KJIETKaX, KaK OCHOBE CTpoe-
HUSl 1 Pa3BUTHs, K COEHHUTENBHON TKaHH MaJso npHJaoxuMbl. Ha-
PNy C KJTeTKaMH B COeJMHUTEJBHOH TKaHH paGoTaeT HEKJIETOYHOE
BEIIleCTBO, BO3HUKAIOT, XKHBYT U OTMHDAIOT BOJOKOHIIA, BOJIOKHA,
IJTaCTHHKH, NJIEHKH, XXKUAKHEe U TIOJNYXHUIKHEe BellleCTBa, BXOASAIIHE
HeOTbeMJIEMOiI YacThl0 B COCTaB opraHos Hamero teja. Camoo6-
HOBJIEHHE COEJAMHHTEJBHOK TKAaHH IPOUCXONUT HE TOJBKO IIyTEM
Pa3BUTHS MOJIOABIX KJI€TOK, HO H TOCPeACTBOM HOBOOOpa3oBaHHUSA
HeKJIeTOUHOTO BellecTBa.

Eme TpynHee, okasniBaerTcs, paso0parbCs B TOM, KaK TIPOHCXO-
JUT CaMOOGHOBJIEHHe MBIIIEYHOH TKaHH.

Knetkn 06HapyXuBalOTCS TOJNBKO B ONOPHON CHCTEMe MBI —
B COCJUHUTENBbHOH TKaHH M KPOBEHOCHBIX COCYyHAaxX, IPOHM3BIBAIO-
INKX MBllIeYHble OpraHul. A paGouasi, COKpaTHMasl TKaHb, OT KOTO-
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pofi 3aBHUCHT ABHXKEHHE MBIHIL, HE HMeEeT KJETOUHOro CTPOEHHS.
OHa COCTOHT H3 TaK Ha3bIBAEMBIX MBIIIEYHBIX BOJIOKOH — JIJIHH-
HBIX, TOHKHX TH}Keﬁ, CBsI3aHHBIX B ITY4YKH, OTUETJIHUBO Pa3JUUUMbBIX
IPH pacCIlUNBIBAHUM BapeHOro Msca.

MbelmeyHble BOJOKHA He MMeIOT KJIeToyHoro crpoenus. Otzelb-
Hble KJIETKH B HHX HepPasJUYHUMBl, XOTH KaXKJ0e BOJOKHO CONEPXKHT
60JIb1110€ KOJHUECTBO A1€eP, NOLOGHBIX OOBIUHBIM KJIETOUHBEIM fApaM,
KOTOpble COCTaBJSAIOT IJ1aBHYIO YacTh KJETKH.

Qurypel neneHusi sgep o6GHapyKUBAIOTCS 3JeCh KpaiiHe pel-
KO — Jla ¥ KaKoe OHH MOTYT MMeTh 3HaueHHe, eCli B MbIIIEYHbBIX
BOJIOKHAX OTCYTCTBYET TOT 3JeMEHT, KOTOPHIH BO3HUKAET B Pe3yJb-
TaTe JeseHHs sjApa — KJeTkKa? C MaBHUX TI0p B Hayke yTBepAH-
JIOCh MHEHHE, UTO C TIOSIBJEHHEM MBIIIEUHBIX BOJOKOH 3aKaHYHBaeT-
Cl pa3BUTHe MBIEYHOH TKaHW. Jlanblle NMPOHUCXOAMUT TOJBKO YBe-
JiyueHHe pasMepoB MBIIII 33 CYET POCTA MBILIEYHBIX BOJIOKOH B IJIH-
Hy #u tojmuHy. Takum oGpa3oM, OKasblBajoCh, 4TO MbILEYHBIE
BOJIOKHA ¢ 3aBepIIeHHeM CBOEro pPas3BUTHS, KOTOPOe 3aKaHUMBaETCH
elle B 3apOJBHLUEBOM COCTOSIHMH, OOpeueHBl 0eCCMEHHO CHyXHThb
HaM ‘B TeueHue BCeH Halllel >KU3HU.

Ha mporsi:keHrn MHOrHX HecATHJIETUH, B TEUeHHE KOTOPHIX IO
U3yueHHe CTPOEHHS W Pa3BHUTUS MBIIIEUHOH TKaHH, HayKa yTBepXK-
Jajia, YTO HU OJHOr0 MBIIIEYHOr0 BOJIOKHA He TIOSIBJIAETCS 3aHOBO
B MBIIIax Hallero TeJa OT POXKJAEHUA H JO0 CMepTH. MelmeuHoe
BOJIOKHO CUUTAJIOCh HEHM3HOCHUMOH, 6ecCMeHHOH 4acTbhlO HAIIero Te-
Jla, JMIUEHHOH OCHOBHOIO CBOHCTBa KH3HH — CIHOCOOHOCTH K TMO-
CTOSSHHOMY CaMOOGHOBJIEHHIO.

M camofi 3arafmouyHo, camMoOii HEMOHSTHOH OKa3blBasach
HepBHad TKaHb Halllero TeJla — TKaHb, BLITIOJIHSIONAs CAMYIO CJIOXK-
Hyl0 pafoTy — oObefHHEHHe, CBS3b BCEX HacTedl opraHusMa JApyr
C JApYroM H CBfi3b OpraHusaMa C OKpyxalolled ero BHeLIHefl
cpenoh.

Hasnune k/7eToK B OpraHax HepBHOH CHCTEMBI HH Y KOTO 0CO-
6bIX COMHEHHH He Bbl3hiBajlo. KyeTKH B roJIOBHOM MO3re, B CIMH-
HOM MO3re, B TaK Ha3blBA€MbIX HEPBHBIX y3JaxX ObUIM OTKPBITH JaB-
HO, paHblie, 4eM BO MHOTHX APYrux opraHax. OTKpBITH, OMHCAHBI
H Jaxe IONCUMTAHbl HEPBHBIE KJIETKH B IOJYIUIAPHIX TOJOBHOTO
MO3ra, MO3)KeUKe, CIIHHHOM MOS3re,

ITo mepBoMy BreUaTJEHHIO 9TO CaMble THIHYHBIE KJIETKH — KO-
MOYKH IIOJYXHAKOrO BellecTBa, pacljacTasllero BOKPYr cebs
IJIHHHBIE OTPOCTKH, ¢ GOJMBIIMMH KPYIJbIMH siipamu BHyTpu. Ho
6oJjiee BHUMaTeJbHOE H3yuYeHHEe OTKPBIBAe€T B HHUX TaKylo ocobeH-
HOCTb, KOTOpasl CTaBUT HEPBHbIE KJIETKH Ha COBEPLIEHHO 0CO00e Me-
CTO Cpeld BCeX OCTAJbHBIX KJIETOK Hamero Tesla. DTO KJETKH-
NpoBOAa, KJETKH, PAaCHpPOCTPAHSIOIIHECS [0 BCEMY HallleMy TeJy.
U3 oTpoCTKOB HEPBHBIX KJIETOK CKJIAAbIBAIOTCS HEPBHblE MYYKH H
HepBbl, HAYIIHE K OPYTHM HEPBHBIM KJeTKaM U KO BCEM HacTaM
opraHusma. Tejio KJeTKH MOXKeT pacnoJiarathCfl, HamnpuMep, B 1o-
AACHHYHOH 00J1acTH CIIHHHOTO MO3ra, a OTPOCTOK 3TOH KJIETKH MOXKeT
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3aKaHUYHBATbCS B MKPOHOXKHOH MBIIILE, pPaclpoCTPaHAACh Ha pac-
CTOsSIHHE OKOJIO MeTpa.

[Ipxn TakoM YCTpPOHCTBEe HEPBHOH KJIETKH TPYIHO TNOHATh, Kak
MPOUCXOMUT HOBOOGpa3oBaHKWe HePBHOH TKaHU. M Hejib3s cKasarTh,
uyToOBl yueHble 3aTPyIHSAIN ceGst MCCIeloBaHUSIMHU B 3TOM Harpas-
JleHud. B HayKe NMpouyHO yTBepAHJOCh MHEHHEe O GECCMEHHOH CyX-
0e HEpBHBIX KJETOK B TeueHHe BCeil »KM3HH JKUBOTHOrO OpraHu3Ma.
IToacuuTeiBasOCh YHC/AO HEPBHBIX KJIETOK B KOpe moJiylapuil ro-
JIOBHOT'O MO3Ta — M BO BCe YueOGHHUKH BOLIJNO YTBEDXKAEHHE, UTO Ye-
THIPHAALUATb C MOJOBHHOH MUJUIHAPJ0B HEPBHBIX KJETOK, OGHapy-
JKeHHble B 9TOH YacTH HEPBHOH CHCTeMbl, OGCIAYXHBAIOT UeJIOBeYe-
CKuil opraHmu3M, He CMeHsisicb no caMoil cmeptu. CylrecTBoBaJo
JlaXke HECKOJIbKO TeopHHl, yCMaTpUBAIOLINX B MOCTENEHHOM OAPSX-
JNieHUd OeCCMeHIIbIX HEpBHBLIX KJETOK NPHUMHY CTapeHus u cMep-
TH OpraHusma.

Jla u Bce ocTasbHble CBOHCTBA, BCE CJIOXKHBIE NMPHCNOCOOMEHHS
JKHBBIX TeJl K YCJOBUSIM XXKH3HH CTapasi TEOPHUS MbITajlach CBOJUTD
K CBOHCTBAM COCTaBHbIX 4acTed OpPraHu3MOB — CBOHCTBAM KJIETOK.

KnerouHoe rocynmapctBo, KJaerowHas cucrema — Tak #3obpa-
’)KaJjlcsl CJOXKHBIA opraHuaM B yueOHHKaX, I'’ie TQBOPHJIOCH O pas3BH-
THH U CTPOEHHH XKUBBIX TeJ. Pa3jeseHne Tpylda Mexny Kietkd-
MH — TaK OOBSACHSINCh Pa3jMUHA B CTPOEHHH yYacTeil opraHusMa.
OnHu KJIeTKY 3aLIMIAI0T Hallle TeJ0 OT CONPHKOCHOBEHUs C BHEIl-
Heil cpeioil — oHU 00pa3yIOT NOKPOBHbIe TKaHU. JIpyrue — cocras-
JISIIOT €ro ONopy — 3TO pPasjuuHble BHJBI COEAMHHTEJNbHOH TKaHH.
Tperbs — NMpUBOAAT TeJNO B JABHXKEHHE, COCTaBJSsT MbIIIEYHYIO
TKaHb. A ueTBepThle 0OBEUHSIOT BCE OCTaJbHBIE TKaHH, COCTaBJsASA
Kak Obl CHCTEMY yNpaBJeHHs H CBABH — HEPBHYIO TKaHb. Ilonyua-
Joch Kak Obl CHIOXKHOe CONPYKeCTBO uacTedl, B KOTOPOM HHKaK
HeJb3sl Oblo Pa3obpaTh, Tlie XKe CaM OpraHH3M, TLE XKe XKHUBOE Te-
J10, KOTopoe pa3HoobpasHbIMU criocofaMu no6biBaeT Mully, NOrJo-
[IaeT U epeBapUBaeT €e, YKpblBaeTcsi OT BparoB, pasMHOXKaeTcd...
Kuetky 3aciioHsin co00H KUBble Tesla, JKHBOTHLIE H PACTUTEJbHBIS
opraHusmbl. KieTku oKasblBalHCb eIHHCTBEHHBIMH JKHBBIMH Uac-
TAMH B OPraHuaMax, coCTaBsifg Kak Obl KamJju »KH3HH B Mope 06e3-
JKU3HEHHbIX, MOJYXKHUBBIX HJIH TIOJYMEPTBBIX MEXKJIETOUHBIX H He
HMEIOILHX KJETOYHOr0 CTPOEHMS YacTeH.

ATo HasblBaJOCh KJIETOUHOH TEopHell CTPOEHUS U PA3BUTHS Op-
ranuaMoB. TBOpIOM ee Gbla HeMelUKU# nartojior Bupxos.

Ha neBsiHOoCTO JieT yMaMH yueHbIX 3aBJiajiesla KJeTOuHas Teo-
pusi Bupxosa. 1o 6b10 hopMeHHOE ocjienyieHne. YueHble H3yyaJH
CTPOEHHe TeJjla JKUBOTHBLIX H UeJOBeKa M BHJARJH, YTO KJETKH COCTa-
BJIAIOT He GoJiee TPETH, a MOXKET ObiTb, H UETBEPTH BCEX MaTepHa-
OB, U3 KOTOPBIX MOCTPOEHO TeJio. Bce ocrtanbHOE NMpHXoAMJIOCH Ha
MEXKJ/IETOUHble, JKHIKHEe W TBepAble BeIleCTBA U Ha TaKHe 4YacTH,
B KOTODBIX, KaK, HalpuMep, B MbILIEYHOA W HePBHOH TKaHAX, KJeT-
KM IpeBpalliajuch B ocoOble OpraHbl, yTpaTHBIIHe NPH3HAKH KJie-
TOK. BBIo fICHO, 4TO OCHOBOH CTPOEHHS HE MOXKeT OhIThb Takas 4a-
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CTHIA OPraHu3Ma, KOTopasi TepsieTcs B Macce APYrux yacTell HeKJie-
TOYHOH NMpPHPOALL. M TeM He MeHee, Ha NPOTSAXKEHHH AEBAHOCTA JIET
B HayKe He3bGJIeMO H MPOYHO NepXKajHCh BHABHHYTHIe BupxoBom
OJIOKEHUSA: BCE XKUBOE — M3 KJETOK, K/eTKa — OCHOBAa XKM3HH.

ITo Teopuu Bupxosa BBIXOJAUJIO, YTO NOJIHOLEHHBIE, HAJEJEHHbIE
BCEMH XKHM3HEHHBIMHM CBOHCTBAMH KJIETKH BO3SHHKAIOT TOJBKO U3 Kile-
Tok. KneTka nuraerca, pacTeT, LOCTUraeT mpejena CBOero pacra —
¥ JeNUTCA TOIoJiaM, Iopoxias ABe AouepHHe KjeTku. CHavasa
AEJUTCA AAPO, TOTOM TeJIO KJIETKH — aKKyPaTHO, TOUHO, 6e3 MaJiefi-
wero mepeseca. JlouepHHE KJIETKH, KaK JBe KaIlUld BOJbI, MOXOXH
JPYT Ha ApYyra ¥ Ha MOPOAMBIIYIO HX MaTePUHCKYIO KineTky. M3 kie-
TOK CKJIaAblBaIOTC TKAHH, U3 TKaHell — opraHbl. DTO HA3bIBAJIOCH
pasBUTHEM.

Kasasoce 6bl, K pa3BuUTHIO CIIOCOGHO Bce KuBOe. [1pocToit kus-
HEHHBIH ONBIT KaXXAOrO 4eJiOBeKa YYUT, 4TO JiloOoe KHBOe CyIle-
CTBO, OyAb TO pacTeHHe WUJIH JKHBOTHOE, 3apPOXHAeTcsl, pacTeT H
pasBuBaeTcs, MOPOXKAAET HOBBIE JKUBhHIE CYILECTBA, CTAPEET H YMH-
paer. SICHO, UTO B 3TOM H BbIPAXKaIOTCS OCHOBHBIE CBOHCTBA XKU3HU—
pacTH, pa3BHBATbCS, TOPOXKAATH HOBYIO JKH3Hb M yMHpPaTh. A T€o-
pus BupxoBa yTBepxkJaja, 4TO B JIeHCTBHTENBHOCTH Hejlo 06-
CTOMT COBCEM He Tak. Teopus BupxoBa Hagmenssia cnocoGHOCTBIO
pacTtH, pa3BHUBATHCS H PA3MHOXKATHCS HCKJIIOUUTENBHO KJIETKH, TIpe-
IOCTaBJISI BCEM OCTAJbHBIM, MEXKJIETOUHBIM M HEKJETOYHBIM, Ya-
CTAM BO3MOXKHOCTb TOJIBKO CTapeThb U YMHUPATh.

Ha6nionenne 3a KHM3HBIO KJIETOK BHOCHJIO IONPABKY: JHajieKo
He BCe KJIeTKH Hallero Tejia GecKOHeYHO COXPaHSIIOT CHOCOGHOCThb
K pa3MHOXeHHI0. B TNOKpOBHOH TKaHM KOXH KJIETKH BO3HHKAIOT
TOJIbKO B CAMOM TIJIyOOKOM CJIOe, B TO BpeMsl KaK B BEPXHHX CJIO-
X uAeT OecnpepblBHOE OTMHPaHHE KJETOK M INpeRpallleHHe HX B
porosble uemyfiku. KneTkd KpoBH, monasllue B KPOBSIHOE PYCJO,
NIEpecTaloT Pa3MHOXKAThCA: KPacCHbE KPOBSIHBIE KJIETKH, HalpHMeD,
XKHUBYT B KpoBu He Gosee tpuanartu IAHeil. ITomosHenue 3amacos
KPOBSAHBIX KJETOK IIPOMCXOJIHT B KPOBETBOPHBIX OpraHax. 3To
KOCTHBIEI MO3T, cejle3eHKa, JuMpaTuueckue y3Jjbl. 31ech, B HeIpax
9THX OPraHOB, Pa3MHOXKAIOTCS M Pa3BHBAIOTCH KJAETKH, UAYIIUE B
KPOBB.

3HauuT, AajleKo He BCe KJIEeTKU HaleJeHbl MOJHOTOH MKU3HEH-
HeIX cBoicTB. OJHM KJIeTKH TOJIbKO Pa3MHOXKAWOTCS, He OOpeme-
HAAsE ce6sl HUKaKoi paGoToil, yKphlBasch OT Hee B I/yGHHAX TKa-
HHU MJIH Naxe B OCOObIX opraHax. Jlpyrue Tojbko pabortalor, mpe-
KpaTHB Da3MHOXKEHHe H TpeBpallasch B pe3yjabTate paGoThl B
MepTBhle, Ge3)KU3HEeHHble YaCTHUKH.

Brixomur, 4T0 CnOCOGHOCTH K POCTYy M PasBUTUIO Ge3BO3BpAT-
HO yTpayeHa HE TOJbKO MEXKKJIETOYHBIM BEIeCTBOM H BCEMH Ya-
CTSIMH, He MMEIOUIMMH KJIETOYHOrO CTPOEHHS, HO OTPOMHBIM GOJIb-
IIHHCTBOM KJIETOK Hallero rejia, COOCTBEHHO, BCEMH KJeTKamy,
NPOU3BOAAIIMMH Ty MJIH HHYIO PaGOTy B OpraHH3Me.

IMonyuaercs, uTo Halle Teso COLEPKUT NBA COBEPIICHHO Pas-
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nuunbie Tesa. OnHO — pabouee TeNO, BBHUIOJHSIONIEE BCE KHIHEH-
Hble (DYHKLUHH — IIHTaHHe, AbIXaHWE, [IBHXKEHHE, BBHIIEJIEHH®, Kpo-
me onHo#l — BocmpousBegenus. Jpyroe — pesepBuoe, 3amnacHoe Te-
JIO, HE BHIIOJHSAIOMee HHKAaKUX (QYHKUUHA, KpoMe OIHOH — BOCIpO-
u3pefeHus pabGounx dacrell. Kasasoch Obl, yTo MoxKeT GHITB JIyd-
e TaKoro yCTPOHCTBA: ONHO Tejo paboTaeT, M3HAIUIMBAETCS, OT-
MHpaeT, APyroe — MOCTOSIHHO TOMOJIHAET H3HOIIeHHble yacTH. Ho,
OKa3blBaeTcsi, 3allaCHOTO Tejla HeXBaTaeT Ha Bece cpabaTeiBalo-
muecs yactd. OHO BOCHPOH3BOAHUT TOJIBKO- T€ 4aCTH, KOTOpble BbI-
IIOJIHSIIOT B OPraHM3Me CaMyIO HECJOXHYI0O paboTy, coxpaHss IpH
9TOM KJI€TOUHOe cTpoeHue. YUacTu, crneuuanu3upoBaHHble HA BbI-
NIOJIHEHHHU ‘G0Jiee CJIOKHOH padoThl, 9acTH, YTPATUBIIHE KJETOUHOE
CTPOEHHe, TaKHe, KaK MbllleyHass M HepBHAs, MONOJIHEHHS He
ameoT. Onu oGpeueHsl CHAYXKUTh TENy ‘GeCCMEHHO. 3HAUUT, TOJIb-
KO Yy CaMbiX IPOCTBIX OPraHU3MOB, NOJHOCTHIO COXPAaHSIOUIHX KJe-
TOYHOE CTPOEHHe, BO3MOXKHO, COTJIaCHO 3TOH TEOPHM, BOCIIPOH3-
BelleHHe pabouero Teja 3a CUeT pe3epBHOro. Uem CllOKHee opra-
HH3M, ueM GoJjiblle CNelUaJH3HPOBAHBl €ro 4YaCTH Ha pasjIHuHOl
paboTre, uéM MeHbllle B HeM YacTell, COXPaHSIOIHX KJIETOUHOE
cTpoeHue, TeM cuabee BOCIpoOU3BeleHHe paGouero Tejla 3a CueT
pesepBHoro. CJIOXHOCTb CTPOEHHS], COBEPINEHCTBO (YHKUHM, cO-
TJIaCHO 3TOH HeJIenoH TeopHH, OKa3blBAIOTCA CBS3aHHBIMH C yTpa-
TOH 0CO60ro, 3amacHONO BeELIECTBA, OTBETCTBEHHOTO 3a BOCIPOH3
Be/leHHe OTMHUDAIOIIKMX DaBouyMx uacrell Tesaa, Kotopoe Gyaro Onl
COXpaHseTCsl TOJbKO B De3ePBHBIX, HepaboTalomHUX KJeTKax opra-
HHU3Ma.

Herpyano Bunzers, 94To 3Ta TEOpHs NOJHOCTHIO COBMALaeT €
BBIMBICJIOM O CTPOGHMH M Pa3BHUTUH OPraHU3MOB, BHECEHHbLIM B
HayKy IpyruM HeMeNKHM YyueHbIM — BeficManoM. OH ToXe Hu30-
Opax<an OpraHMaM B BHJEe JBYX TeJl — BOCIPOH3BOASIIEIO H pa-
6odero, U3 KOTOPHIX OJHO OH HasblBaJl 3apOAbLIIIEBOH, Ipyroe —
TeJIeCHOH MJ1a3Moil.

3apoabilieBas miasma, Mo BelicMany, He paGoTaeT u He u3Me-
HAETCS B TEYeHMe BCeH XKH3HH, HeCMOTPSl HH HAa KaKue H3MeHe-
HHS JKH3HEHHBIX ycaoBuil. OHa TONBKO XpaHHT B cebe Hacjel-
CTBEHHbBle 3a4aTKH, H3 KOTOPBIX pasBHBAaeTCs TeJiecHas TIasMa,
COCTABJIAIOLIAS BCE OCTAJbHblE YaCTH OpPraHu3Ma.

Tenecnas nnasma paGoraer H U3MEHSIETCS IO BJIHSHHEM YCJIO-
BUH JKM3HH, HO K BOCIIPOHM3BEJEHHIO HOBOrO OPraHM3Ma, a 3HauuT
H K nepejlade NPHOOpETEHHBIX CBOACTB NOTOMCTBY HE CIOCOGHA.
Tak u nmonyyaercs BMeCTO OJHOTO TeJa, COCTABJSIOLIErc Opra-
HHU3M, JIBa Tejla: CMepTHas ¥ M3MeHUHBas TeJiecHas IJiasMa, He-
cnoco6Has K BOCNIPOM3BEJEHHIO, U GECCMepTHas, HeH3MEHHas 3a-
ponbilieBass IJiasMa, oOecleyHBalomas BOCIPOU3BEIEHHe HOBHIX
opranu3MoB. CXOACTBO BHPXOBCKOI TEODHH C TeOpHeH 3aposbiilie-
BOH miasMbl BeficMana He BbI3bIBaeT HMKaKUX COMHeHuii. U ro,
H Jpyroe — JIXK€HAayuHble BHIMBICJB], ¢ KOTOPHIMH B HayKy Hesa-
METHO NMPOHHKIH CTapble NMPEeICTaBJIeHHs] O HEH3MEHHOCTH MHpa, O
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COTBODEHMH JKH3HH B BHIE YACTHI, 3aPOIbILIEBOH IJIA3Mbl HJH B
BHJle KJIETOK.

O1H BBIMBICJIBI YTBEPAUJIH B HayKe JOXKHYIO HIEI0 O TOM, 4TO
COBEpIUEHCTBO CTPOEHHs, CJIOXHOCTb M pa3HooOpasne (yHKIHH
BEIyT K 0OCJalJieHHI0 W yTpare OCHOBHOTO CBOHCTBA JKH3HH —
crnocoOHOCTH K camooGHOBIeHHI0. Co3faliack TeopHus, MOJNyduBIIas
3HayeHue AOTMbI — HENOTPEIUMMOH HCTHHBI, He HyXJawolledcs B
IOKa3aTesjbCTBAX, TaK KaK J0OKa3aTelbCTBAMM 3Ta TEOPHS He pac-
nosiarasna.

CorslacHo 3TOH AaHTHHAYYHOH BeHCMAHHCTCKOH JOrMe B XoJe
PasBUTHA KHBOTHOI'O MHpa COBepIIAeTcsl IIOCTENEHHOoe ocJabiie-
HHe CIIOCOOHOCTH K BOCCTAHOBJIEHHIO YTpauyeHHBIX dacreill, B CBf-
3M C YMGHBbIIEHWEM 3alacoB 3apoAbllleBOH IJa3MbBl B OpraHax,
BBHINOJIHAIOIUX CJHOXKHYI0O padoTy.

Apcrpuiickuit 3oosor Ilpxu6Gpam yBekoBeuua BhIMBbICE] Beiic-
MaHa H300paxKeHueM lIepeBa C OTCHIXAIONIMMH BeDXHHUMH BeTBS-
mu. KopHu u CTBOJI 3TOoro HepeBa XpaHsST, He pacTpauyuBas, 3a-
nacel 3apoJblleBO#l IJIasMbl. DT0 INPOCTEHIIHe, KHIUIEYHONONOCT-
HBlE, IUIOCKHE YePBH — OPraHu3Mbl, BOCCTAHABJIUBAIOIIHE BCe Te-
0 U3 Joboi uvactu. ToucThle HHXKHHE BETBM — 3TO KOJbYaThle
4ePBH M HIJIOKOXKHe, o0pasyioliue BCe TeJI0 H3 HEKOTOPLIX €ro
KyckoB. [ToBeillle pacrosiaraloTcsi MsrKoTesble, pakooOpasHble, Ha-
CeKOMBIe, BOCCTAaHABJIUBAIOUINE TOJNBKO NPHUAATKH Teja. Ha atux
BeTBAX 3apOfbllleBoll MasMbl B PaboYuX OpraHax CTaHOBUTCS BCe
MeHbllle ¥ MeHbllue. Elne Bbllle — 3€MHOBOJHBIE, XpaHAIIHe 3amac
3apoAbIIeBOR MIa3Mbl B CBOMX XBOCTaX M KoHeyHocTsaX. [Totom —
IpecMBbIKaloLHecs, CPpeJH KOTOPHX TOJbKO SLIepHUbl elle HE yTpa-
THJIM CBOHCTBA BOCCTaHaBJHBaTh OTOPBaHHBIA XBocT. M, makowern,
caMble BePXHHe, OTCHIXalOLHe BETBH — IITHIBI H MJIEKOMHTAIOIIHUE,
BHICIIWE [O3BOHOYHLIE, Y KOTOPLIX BCEro 3amaca BapOlbllleBoil
IJIa3Mbl XBaTaeT TOJBKO Ha 3a’KHUBJICHHE PaH.

HecocrosiTeIbHOCTL BHPXOBCKO-BEACMAHOBCKOI TEOPHH
pereHepauuu

HecocrogrensHOCTh BHPXOBCKO-BeICMAaHOBCKOH TEOPHH pereHe-
pauuy oGHapyXHBaeTCs NPH caMOM GerJIoM NpoCMOTpe (akToB
O pacnpoCTpaHEHHM SfIBJICHHH PereHepalld B JKHBOTHOM MHpE.

Ilpexxne Bcero, HeBepHBIM OKa3blBAeTCsl TJIaBHBIH TE3HC CTa-
poli Teopus — o6 0OpPaTHOI 3aBUCUMOCTH YPOBHS BOCCTAHOBHTEJIb-
HBIX CBONCTB OpPraiH3Ma OT BBICOTHl €ro OpraHH3allHH, OT COBEp-
IIeHCTBAa ero crpoeHus. CpaBHHTENbHOE HCCJIE0BaHHE IOKa3bl-
BAET, UTO HECNIOCOOHOCTBIO K BOCCTAHOBJIEHHIO TeJa U3 YacCTH OT-
JIHYAIOTCs MHOTHE, CaMble HH3IIHE OPraHH3MBL.

Tak, HanpuMep, B Hu3IIeHd rpynne NpocTefilIMX OMHOKIETOU-
HBIX OpPraHM3MOB — GMYEHOCIEB — 0 CHX TIOP HHKOMY He ylaBa-
JIoCh Ha6JII0aTh BOCCTAHOBJIEHHS BCEro TeJa M3 YacTH HJM Jaxke
BOCCT@HOBJIEHHS] OTAGJBHBIX yAajeHHbIX yacTedt. HaoGopor, mau-
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GoJsiee IpKHe NpPUMEPbl PA3BHTHS BOCCTAHOBHTENbLHBIX CBOHCTB ¥
MPOCTEHLUINX OTHOCATCS K BBICHICH TPYMNIE MpocTellInX — nHPy30-
pHAM, OTJIMYAIOIMMCS CJOXHOCTBY) CTPO€HHS H pa3HoOOpasHeM
(yHKIUHE OpraHoB.

OTCYTCTBYET CHOCOGHOCTD K 'BOCCTAHOBJIGHHIO Y MHOTHMX KHILEY-
HOTIOJIOCTHBIX, HampuMmep, y OJaMKaHIIMX POXUuYel Tump — MEAY3,
KOTOpBle THOHYT, €CJIH HX TeJlo paspe3aTb XOTs Obl Ha JBE€ YacCTH.

Cpenu pakooGpasHBIX €CTh IPYNNBl HH3IIHX PavykoB, y KOTO-
pBIX He OOHAPYXKEHO CBOHCTBO BOCCTAHABJMBAThL YTPau€HHbLIE KO-
HEYHOCTH. A Mex1y TeM OOBIKHOBEHHble PakKH, OTHOCSIIHECS K
BBICIIMM DPaKOOOpas3HbIM, ¢ JIerKOCTbIO BOCCTAHABIHBAIOT yTPaY€H-
HBI® KJCLIHU.

Cpenu mo3BOHOUHBIX aM(UOHH OTHIONb HE SBJSAIOTCT CaMOM
Husmel rpynmoit. [Tpoime ycTpoeHbl puIOHI, €llle HpPOLle KPYrJo-
poTble, K KOTOPBIM OTHOCSTCA MHHOTH. Ho mo crnoco6HOCTH K BOC-
CTAHOBJIGHHIO KOHEUHOCTEHl MJHM XBOCTAa H DBIOBI H KPYrIOPOThHE
3HAQUUTEJIBHO YCTYNAIOT 3€MHOBOJAHLIM.

SlcHO, uTO BRHICOTAa OpraHU3alUUM He HaXOLUTCS B OOPaTHOM OT-
HOIUEHUH K yIAUBHUTEJHHOMY CBOHCTBY HEKOTODHIX XHBOTHBIX Opra-
HH3MOB BOCCTaHaBJHUBATh yTpaueHHble 4acTH TeJa.

He BbIIepxKuBaeT KPHTHKH M APYroHl Te3HC CTapOH TEOPHH pe-
reHepanuu — o6 yrpaTe «3apOAbIIEBON TJasMbl» H CIOCOD-
HOCTH K CaMOOGHOBJIGHHIO CIELHAJH3HPOBAHHBIMH TKaHSIMH. 3]ech
CTOPOHHUKH 3TOH TEOPHH [ONMYyCKaloT rpydyio OWHGKY, OODBABIAL
CenraJu3upOBaHHbIMH Te TKAHH, B KOTOPHIX He OOHApYyXKHBaeTCs
pa3MHOXeHHe KJeToK. TakuM o0pasoMm, o CHenuajd3anud, Ipe-
ISTCTBYIOILEH COXpPaHEHHIO CBOHCTBA CaMOOOHOBJEHMs, CyLAT He
No KakuM-aubo O0coObIM TIpM3HAKaM CIenHaju3ainuyd, He IO
CTPDOCHHIO H He mo 0CODEeHHOCTSIM PaboThl, a IO TOMY CBOHCTBY,
KOTOpOe MBbITAaloTCA OOBSCHUTh crnenuanusanuel. Takum oGpasom,
HECIOCOOHOCTh K PereHepaniy IosiyyaeT 31eCh TOJbKO BHAHMOCTb
OOBSICHEHUS,

B mamwefi naGoparopun Gbliy NpOBENEHbl HCCIeNOBAHUS BOC-
CTAaHOBHUTEJbHBIX TMPOLECCOB B PA3JIMYHBIX TKAHAX W OpPraHax HU3-
IUNX Y BBICIIHX MO3BOHOYHBIX XKHBOTHBIX.

OTH HCCIefOBaHUS TOKA3aJlM, YTO BBICLIHE, TEMJOKPOBHBIE IO-
3BOHOYHBIE XKHBOTHblE — IITHIBl U MJIEKONUTAIOIIHE — OTHIOAL HE
YCTYyNalT HU3LIMM, XOJOMHOKPOBHHIM MO3BOHOYHBIM — pblifaM u
36MHOBOJHBIM — HH 110 CKOPOCTH, HH TIO COBEDPINEHCTBY BOCCTAHOB-
JIEHHsI TAKHX OpPraHoB, KakK KO0Xa, pOroBula IJja3a, KOCThb, MbIUIIIHI,
HEKOTOpble BHYTPEHHHE OPraHbl — JIeTKHe, MeuYeHb, NMOUYKH, CTeHKa
KHIeYHHKa, — a TaKxe HepBbl H HEKOTOPble OpraHbl HepBHOH
CHCTEMBI.

Haxonnenuele B8 Haieii saGopatopun ¢akthl no3sosiuiu chop-
MYJIMPOBaTh HOBYIO TEOPHIO PereHepanyH, TIOCTPOEHHYI0O Ha OCHO-
Bax MaTepHaJUCTHUECKOH, MUUYPHHCKOH OHOJIOTHH.

Mbl paccMaTpHBaemM BOCCTAHOBHUTENbHBIE NPOLECCHl B Opra-
HM3Me He KaK BbIpakeHHe CBOMHCTB TKaHeH — ClelHaJH3HpOBaH-
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HbIX U HeCMeuUaNU3HPOBAHHBIX,— @ KaK 3aKOHOMEPHYIO peaKuHIO
OpraHm3Ma Ha BO3AEHCTBHE TAKOro 4pe3BblYalHONO pas3ipakuTe-
15, KakuM siBJisieTcs TOBpexAeHne. Mbl roBOpHM HE O BOCCTaHO-
BUTEJbHBIX CBOHCTBAaX TKaHeH, a O BOCCTAHOBUTEJbHOH peakuUH
OpraHH3Ma Ha NoBpexIeHue. DTa peakiys, Kak H BCe peaKUuu
opraHu3Ma, sIBJsIeTCSI IPHCIIOCOONEHHEM K YCJOBHAM XKH3HH. Bo-
lee TOYHO, 3TO peaKlusl Ha NMOBpeXAaloliie BO3JEHCTBHS YCIOBHUI
WHU3HH.

W. TI. IlaBnaos yuuT paccMaTpHBaTb. BCe OTBeTHble peak-
WU OPTaHU3MOB Ha BO3AEHCTBHE YCJOBHH XKH3HM B HX IPOHC-
XOXJEeHHH H Pa3BUTHH. KaKOBO TIPOHCXOXKIEHHE BOCCTAHOBHTEJb-
HBIX peaKUHH XKHBOTHOTO OpPraHu3Ma?

Ecay cpaBHHBaTh HOpMaJsibHOE 3aPOJBILIEBOE PAa3BUTHE TKaHEH,
UX U3MEHEHHs B NPOLECCe JKHU3HEIesATeJIbHOCTH U pereHepalio, TO
BO BCEX TpeX Ipoiieccax 0OHAPYKUTCS MHOTO OGIIETO.

PasButne KpoBu, KOTOpOe MPOUCXOAHT B KOCTHOM MO3re, CO-
BepIllaeTCcsd CXOAHO KaK BO BpeMsi 3apOAbILEEIre pPa3BUTHSA, TaK
H B TeYEHHE HOPMAJbHOHN KH3HeNeSTeJLHOCTH OPraHu3Ma U B BOC-
CTaHOBHTEJBHOM Ipoliecce mnocje GOJbIIOH KPOBOMOTEpH.

O6pasoBaHue KDPOBSHBIX KJETOK ONPEReNseTCsi MOTPeGHOCThIO
OpraHu3Ma B OCYILECTBJIC€HUH ONpPeNeJeHHOH PatoThl, 00ecneunBao-
LIeH TUTaHHe U JblXaHHe BCeX ero yacted. B Mepy artoii mompedHO-
CTH UAeT U KpoBoTBopenHe. OHO HE3HAUUTEJNBHO Yy 3apofbIlla,
opraHel KoToporo padoTaloT cnabo, Bo3pacraer ¢ HauajoM OCyllle-
CTBJIEHHS] (DYHKLHUI opraHaMu HOBOPOXKAEHHOTO, PacTeT Mo Mepe
pocTa M pas3BHTHS, yBeJUUHBaeTCs y paboTaloliero opraHuaMa H
pesKo MoBHIILIaeTCs Nocje Kposonotepu. PacxonoBanue, Tpata Xu-
BOrO BellleCTBa ONpelesisieT yPOBeHb BOCCTAHOBHTENbHBIX MPOIECCOB
B XXHBOTHOM OpraHusMe,

BoccTanoBuTesIbHAS peaklyst HA TNoBpeXJeHHe BblpacTaer, cJje-
JOBaTeJIbHO, U3 BOCCTAHOBHUTEJBHOI'O Ipoliecca, KOTOPBIH COMNpPO--
BOXJIAeT HOPMaJbHOe pacxofoBaHMe BemectBa paboratomeil
TKaHH.

JlpyruMu cjoBaMH, pemapaTHBHAas, To eCcTh 3aMmellalo-
1asi, perenepanys npeacrasiser cofoil pe3yJbTaT IPOLECCOB HOP-
MaJibHOH P H3 HOJNOTH Y eC Ko H, HIM Bo3MellalolleH, perenepa-
miy. UeMm Bolllle ypoBeHb (DHU3HOJIOTHUYECKOH pereHepaiuH, 4eM Bhbl-
e pacxoloBaHHE W BO3MCIICHHE BellleCTBa paboralollleil TKaHH,
TeM MHTEHCHBHee BOCCTAHOBHUTEJbHast peakUusi opraHu3ma Ha TIo-
BpexJeHue 3TOH TKaHH.

Or1clona ¥ BO3HHKJA Hallla THIOTe3a O NOBHILIEHHH BOCCTaHO-
BUTEJILHOH peakIiu OpPraHu3Ma Ha NOBpeXKAeHHe B CBSI3H C MOBHI-
IIeHHeM YPOBHs OPraHH3auluH KUBOTHOTO OpPraHu3Ma.

CoBepllIeHCTBO CTPOGHHUS] CBHAETENBCTBYET O BLICOKOI 3HEPTUH
JKU3HeNesTeJbHOCTH. UeM HHTeHCUBHee (GYHKIHH OpPraHH3Ma, TeM
BhIllle PacXof0OBaHHe BelllecTBAa B paboTaroliux TKaHSIX W OpraHax.
UeM BbIIIe pacxOJOBaHHE BEIIeCTBA, TeM HHTEHCHBHEe INPOLECCH
ero BoccraHoBJjienus. CieJOBATEJIbHO, YeM Bblllle OPraHH3MBI, TeM
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AKTHBHEE MPOLECCHl caMOOGHOBNeHHS B uX Tele. BoT mouemy y Bhic-
LUIMX OPraHH3MOB AOJIKeH ObITh BhINe H YPOBEHb BOCCTAaHOBHUTEJb-
HOH peakuuH Ha NMOBPeXKISHHS TKaHEH U OPTaHOB.

Cpely nO3BOHOYHBIX TIEPBOE MECTO MO SHEPTHH KHU3HEesTeNlb-
HOCTH 3aHHMMAIOT NTHUB. DTO caMble IOABHXKHbBIE H3 NO3BOHOUHBIX
XKHBOTHBIX. [lojieT BbI3Bas y NTHI pPa3BUTHe HeOOBIYAHHO GBICTPO
COKpaTuMoOli MycKyJaTypul. BopoGeit fesnaer B mojsiere 13 B3mMaxos
KPBLIbSIMU B CeKyHAy, a Kovn6pu — 50. K Takoii CkopocTH coKpa-
LIeHHsT MBI HECTMOCOGHO HYM OJHO MJIEKONHTAIOIEe, HE DOBOPS
yKe 0 XOJIO[HOKPOBHBIX ITO3BOHOUHBIX. HenpepriBHast paGoTa MBI
y NTHI JJHTCA MHOTAA HEeCcKoJbKOo CyTok Ges mepepbiBa. Hekoro-
pble KYJHKM BO BpeMsi Tepejera IPEoNOJIeBalOT THICAYH KHJIO-
MeTpOoB 6€e3 OTAbIXa.

Takass maTencuBHas pabora MYCKYJaTypsl MTHI TpeGyeT G0Jb-
IIOH 3aTpaThkl SHEPTHH. BOT IoueMy HEKOTOpPBHIE ITHIBI MO CBOEH
TIPOXKOPJIHBOCTH NIPEBOCXOAAT BCEX APYTHX MO3BOHOUHBIX. CKOPOCTh
MHILeBaPEHUSl y NTHI{ 3HAYHTEJBHO BBIILE, YeM y MJIEKOIHTAIOIIHX.
M3 momeTa nTHI CKJIaABIBAIOTCS LeJible MOPHBEIE TOPOJIBI, HalpHMep,
3HaMEHHTHE 3aJeXH I'yaHo Ha ocTpoBax lOxHo# AMepHKH, 10-
cruramomue tonuussl 8 30 Merpos. [Tomer rogyGeii, rHe3AALIHXCA
Ha 4eplakax ¥ KOJIOKOJIbHSIX, HaKAIIHBAeTCy MHOrAAa B TaKHX KO-
JMYECTBaX, YTO MOJ €ro TIXKEeCTbI0 OOPYIIMBAIOTCS OalKH.

HHrencupnasi paGora BCex OPraHOB Teja CONPOBOXKIAETCS Y
ntun GecrnpepblBHBIM CaMOOCHOBJIEHHEM pas3pyLIAONIMXCH BO Bpe-
Msa paGoTel yacrefl. Bor mouemy HccienoBaTeNb BNpaBe OXKUIATH,
4TO OPTaHU3M ITHI JIePKO CMOXET BO3MEeCTHTb BCEBO3MOXKHBIE IIO-
BpeXJIeHHUs TKaHel U OpraHoB.

BoccranoBnenue NmoBpeXXASHHBIX TKaHEH H OpraHoB OYHeT fpo-
HUCXOIUTh Ha TOH K€ OCHOBE, Ha KOTOpOH coBepllaercss CamMoo0-
HOBJIEHHE Pa3pyLAIUXCs BO BpeMst paGoThl uacTel. TosbKo BMe-
CTO MOCTENEHHOI'0 BO3MELIEHHs] HHMYTOXKHO MaJblX YacTHll, KOTO-
pBle He3aMeTHO paspyllaloTcs MpH paboTe, Oyaer NPOUCXOAUTH 3a-
MellleHHe KPYNHbIX 4acrefl, ynaneHHBIX PYKo#l uccieloBaTelis.

BoccranoBiienue Kocreil y BbICHIMX NO3BOHOYHBIX

Hamu paborsl no BOCCTaHOBJIEHHIO OPTaHOB ¥ TKaHe# XKHBOT-
HOTO OPraHU3Ma HavyaJUCh ¢ U3y4YeHHsT BOCCTAHOBHTEJLHON peaklUuH
opraHH3Ma IITHII Ha VIaJieHHe HeJbIX KOCTeil cKeJera.

Ha HusuIHX NO3BOHOYHBIX JXKUBOTHBIX 3Ta OmepalHs MpOILesibl-
BaJlaCh HEOTHOKDPATHO. ¥ aKCOJIOTJIS MM TPUTOHA YHAJUTH JIOGYIO
KOCTb KOHEUHOCTH He TpencTapjser HUKaKuX TpyaHoctedt. U, ka-
3aJ10Ch Obl, C 3aXKHBJICHHEM TAKOTO, CPaBHUTEJNBHO HEGOJBIIOrO IO-
BPEXKEHHs1 OPTaHU3M aKCOJIOTJS HJH TPUTOHA HOJIKEH CIPaBJIATh-
cq ellle Jierde, UeM € 3aMeleHneM yaajeHHo# Janku. Ho Bce MHO-
roudC/IeHHble ONBITH C YAaJleHHEeM OTAENbHBIX KOCTeil Bcerza u
HEeU3MEHHO OKAHYHBAJHCh OJHHM H TEM Ke: KOCTb HE BOCCTaHaB-
JuBaJach.
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Bor xoraa cnenosano npusanymathes Han Teopuell, KOTOpas
yTBepXKIaja, 4yTo CHOCOOHOCTh K BOCCTAHOBJICHHIO yTPAuyeHHBIX ya-
CTell 3aBHCHT OT HECOBEPINeHCTBa CTPOEHHUS opranuamoB, COrJacHO
3TOH TEOPUM TKAHH AKCOJIOTJS H TPUTOHA CJaGo CHEUHATUSHPO-
BaHbl, HECOBEPLUEHHBI MOTOMY, YTO GyATO 6Bl B HUX COXPaHSETCS
BOCCTAHOBHTEJIbHOE BELIECTBO — «3apojblmeBas, nnasMay. Orciona
H CHOCOGHOCTh K BOCCTAHOBJIEHHIO YTpaueHHBIX wacteli Tema. Ho
BOT IPAMOJ ONBIT NOKa3bIBaLT, UTO J€JI0 COBCEM He B CJaGoi cre-
HYaJu3aluy TKaHeH: yhnajieHa TOJbKO HeGOJbllas uacTh KOHEUHO-
CTH, OIHa KocTouka. Kpyrom — Te ke TKaHH, 32 CYeT KOTOPHIX HAET
BOOCTAHOBJIGHHE B Te€X CJydasix, KOIia yjaajsgeTcsi Lejiasg KOHed-
HOCTb. A BOCCTaHOBJIEHHSI OIHOH KOCTH, BBUIYIIEHHOH M3 CKe-
JleTa, He MPOHUCXOAUT. B ueM ke 3mech nesno? I[ToueMy opraHusm
aKCOJIOTJIST He B COCTOSTHHH BO3MECTHThL TakKoe He3HauuTeJILHOE Io-
BpexeHue?

OTBer Ha 3TOT BOMPOC COBEpIUEHHO siceH. BoccranoBJenue
OJLHOH YN aJIEHHO# KOCTH Y aKCOJIOTJISI He MPOHCXOAUT IIOTOMY, YTO
B OOBIMHOM paGoueM COCTOSIHHY Y 3TONO MaJIOTOJABHXKHOTO KH-
BOTHOTO pa3pylIeHHe CKeJleTa HHYTOXKHO H CaMOOGHOBJEHHe pas-
pYWIAONIUXCs] YacTeli He3HAuuTesJbHO. BOT moueMy y akCOJOTIS
KpaiiHe <Jja0o BblpaxkeHa TKaHb, 3a CYeT KOTOpOii mler OGeclipe-
PBIBHOE CAMOOGHOBJIEHHE CKEJIETa Y BBICIUMX IO3BOHOYHBIX — HaM-
KOCTHHLA,

Ecay 06HaXHTh KOCTb NTHIBI HJIH MJEKOMHUTAIONIENr0, TO Ha
TBepJO# MOBEPXHOCTH KOCTHOH TKAHH JjieTKO 0OHapy»KHBaeTCs TOH-
Kasl TJIeHKa BOJIOKHMCTOM TKaHH. DTO — HajxkocTHUIA. Ee MoXHO
CHSITh ¢ TOBEPXHOCTH KOCTH, IepecajuTh B APYTylo 4acThb TeJa.
HampuMep, MO KOXKY, H Ha MecCTe nepecajku obpasyercss KOCTHAs
TKaHb. Ecnu KOCTh JIoMaercs, TO 3a CYeT 3TO TKaHU U3 ee KJe-
TOK H BOJIOKOH BO3HHKAIOT HOBBIE KJIETKH M BOJIOKHA, KOTODBIE
06pasyioT KocTh. A y akCONIOT/IA MM TPHTOHA HaAKOCTHHLA oGpa-
3yeT TaKofi HHYTOXKHBIN CJIOH, YTO OCBOGONUTH €& OT KOCTH COBEp-
HIEHHO He IPEICTaB/ISeTCs BO3MOXKHBIM. BOT mowemy mpu BbLIyIIe-
HHHM OTHENIbHBIX YacTell CKeJieTa y aKcoJIOTJs HUKOTAa He IIPOUC-
XOIHUT HX BOCCTAHOBJIEHHS.

B wameii naGopaTopuH MHOPO Pa3 NOBTOPAJNHUCH STH OIMBITHL
BoccTaHoBsieHUsa BBUIYLIISHHOH KOCTH Y aKCOJIOTJIS IOJYYHTh He
yaaBanoCh HH B ONHOM CJydae.

CoBepllleHHO HHOH pe3yJbTaT Mbl NMOJYYHJIH B ONEpaunHUsaXx Hal
NTHIAMH.

COOTBeTCTBEHHO KH3HEHHOA SHEPTHH, BHICOKOH MOJBHXKHOCTH,
HHTEHCHBFOT SKH3HENEATENBHOCTH U OBICTPOTE POCTA y INTHI, NpO-
HCXOTHT OLICT™POE CaMOOGHOBJEHHE CKeJleTa, paspyllalolierocss B
pesynbtate paGotel. O6 3TOM MOXHO CYIHTh MO BHICOKOMY pas-
BHTHIO HaIKOCTHHIH. ECIM yZasuTh y MOJOAOrO NeTyXa KaKyio-
HHOYIb KICTh KOHEYHOCTH, TO C Hee 6e3 BCSKOTO Tpyla MOXKHO
CHSITb HAINKOCTHHIY, KOTOpas £AWpaeTcs B BHIE 4yJKa. A eciu
BMecTe ¢ HAAKOCTHHLEH yRaauTs XpsUIeBhble 4€XJbl, KOTOpble Ha
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KOHIaX KocTefl o6pasyloT CyCTaBHble TOBEPXHOCTH, TO MOJYYHTCA
Kak Obl (yTJaap, B TOYHOCTH BOCHPOM3BONSALINE (OpMy YHaJeH-
Holi kocTH. Takoit ¢yTnsip ocTaeTcsi Ha MecTe yhajieHHOH KOCTH
B pe3yJjbTaTe HaUIMX ONepauHi.

Mpl ynansiu nieyesbie, GeApeHHble, GepPUOBble KOCTH, KaKAbIHR
pa3 OCTOPOXKHO OCBOOOXKIAasi UX OT IIOKPOBAa HAIKOCTHHILl M OT
CYCTaBHBIX XpflleH, OCTaB/JsieMbIX Ha CBOEM MPEXHEeM MeCTe.
[Tocne BBLIYIIEHHST KOCTH pa3pes Ha KOXe 3allMBaJICs U OpPraHU3M
JKHBOTHOTO IPEeJOCTaBJAICS CBOOOLHOMY DPa3BUTHIO BOCCTAaHOBH-
TeJBbHOH PeaklHH.

CHauasa BO3HHKaeT MJIOTHOE YTOJILEHHE, TPOIIYNbIBaolIeecs
CKBO3b KOXY M MBIILBI B TOM KOHIE TNMOBPeXIEHHO# YacCTH, rae
yhajieHHast KOCTb GJIHXKe K TeJy KuBOoTHoro. OHO MMeeT yaJuHEeH-
HYIO, TIOCTeNleHHO HCTOHuaromylcs ¢(opmy. Ilpoxomnt nBe Heze-
JIM — U yXe BCe JIOXKe yIaJieHHOH KOCTH OKa3blBaeTCst 3alloJiHeH-
HBIM TBEpAOi HOBOOOPA30BaHHOM TKaHbLIO.

D10 emme He NMOJHOCTbIO C(HOPMHUPOBAaHHASI KOCTb. D10 rpybas,
obpafoTaHHast CJIOBHO TOMopoM, 0e3 TOHKOH OTIeNKH, MOAeldb Gy-
nyuie koctH. OHa COCTOHT He TOJbKO M3 KOCTHOH TKaHH, HO U B
3HAUUTEJBHOH Mepe U3 xpsila, Nogo0HO KOCTAM 3apoanilia. B Hel
elile HET MOJIOCTH, 3aTIONHEHHONH KocTHBIM Mo3roM. M dopma ee —
TOJIbKO NOACOHE YAaJleHHOH KOCTH.

Ho Bor mpoxonur €lle nBe Hemesu, U rpybast Mojaesb IIpeBpa-
[IaeTCs B HACTOAILYI0 KOCTb. [loBepXHOCTL €€ Kak GyATO MOJBEpPT-
Jach 00paGoTKe Ha TOKapHOM CTaHKe: OHA TJajkasd, OJjecTsiuas.
Kocth cTasna ropasno Jjierue: BHyTpu o0pasoBasiach TUIHYHAsA KO-
CTHOMO3TOBasi MOVIOCTb, 3aIOJIHEHHAs 'KOCTHBIM MO3TOM. A HEKOTO-
pble KocTH, OfJaflaloliie y NTHIl BO3AYLIHOH NOJOCTLIO, MpUHOGpe-
TalOT U 3Ty ocof0eHHOCTh ycTpoiictBa. Eciu HoBooGpasoBaHHYIO
MJleueByl0 KOoCcTb OpPOCHTL B BOJY, OHA BCIIBIBET: BHYTpPH Hee
BO3JYX.

drto paboTa HAaAKOCTHHIBI, OCTaBIUEeiicss Ha MeCTe ynaJeHHOll
KocTH. BoccraHoBuTtenbHas peakuys OpraHu3Ma Ha yHaJeHHe Ko-
CTH CcoOBepllaeTcss KOCTeoOpa3oBaTe/NLHOH TKaHbio — HAIKOCTHH-
ueil. B3amen ynpaueHHONO KOCTHOTO OpPTaHa OpraHH3M 3a CuYeT Hal-
KOCTHHILII CTPOMUT HOBBIH, CO BCEMH XapaKTepHBIMH 0COOEHHOCTSIMH
CTpOCHHUS.

PaGoTa HAaAKOCTHHIB LIEJHKOM 3aBHCUT OT YCJOBHI, B KOTO-
PHIX HAXOZHTCS BOCCTaHaBJIHBaeMblii oprad. HaakoCTHHIYy MOXHO
nepecajuTb B JPYroe MecTO, JaxKe BHICANHTb B HCKYCCTBEHHYIO MH-
TaTEJbHYIO CPEeAy HJH B paspuBalolleecs KYPHHOE fHIO, Tle Tak-
K€ BO3MOMKHO pa3BHTHE KOCTHOH TKaHH. KocTHas TKaHb Gy1er pas-
BUBaTLCS. BO3HHKHET IVIOTHOE MEXKKJIETOUHO® KOCTHOe BEIeCTBO,
IPONHTAaHHOEe H3BECThIO, 06Pa3VIOTCsl KOCTHbIE KJETKH, BO3HHKHYT
naxe KJeTKH KOCTHOTOo Mo3ra. A KOCTHOro opraHa, KOCTH — ILjie-
yeBoH, GenpeHHOl, GepIoBOi — He MOJIYUHTCS.

Inst Toro, yToGE W3 HAAKOCTHHIB! BO3HUK/IA CHadasna rpyb6as
MOJeNb GYAyIEH KOCTH, a MOTOM JIOJHOCTbIO C(HOpMHDOBaHHAs
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KOCTb, HEOGXOAUMBI ONpee/IeHHbIe YCI0BHS. DTH YCJIOBUSI HMEIOT-
Csl TOJIbKO B TOM MECTe, OTKyla YyAajieHa Ta WIM HHas KOCTb.
U B COOTBETCTBUM € ITHMH YCJOBHSMH B 3TOM MeCTe 3a CU€T Hal-
KOCTHHIBI CTPOUTCS HJIA IJieueBast, uiu OefpeHHasi, uin Gepuosas
kocTb. KakoBhl ke 3TH ycioBus?

I'maBHOE yC/OBME, KOTOPOe BLI3bIBAET Pa3BUTHE OnpeleseHHOH
KOCTH, a He KaKoii-1u0o HHO# Ha MecTe ynajieHHOH,— QyHKIuS,
pabora BocCTaHaBJHBaloLeiCs KOCTH. [lox BJHMSHHEM oONperelieH-
HOH Harpy3kd — ABHIKeHHH, BbI3bIBA€MbIX COKPaIleHUsIMH MbIILL,—
H3 rpy6Goll KOCTHO-XPSUIEBOH MOAEJNH BO3HHKaeT c(hopMUpOBaHHAs
nJeveBas, OefpeHHass WaH OepuoBas KOCTb CO BCEMH OCOOEHHO-
cTaMu crpoeHus. PyHKUHS — rJlaBHOe YCJIOBHE Pa3BHUTHS HOBOOO-
Pa30BaHHOrO KOCTHOrQ opraHa. 3HaueHHe (QYHKUHH [/ BOCCTAHOB-
JIEHHSI YHaJleHHON KocTH TeM OGoJblle, yeM CHJbHee GblIO BJAMSIHHE
(OYHKIMH Ha HOpMaJibHOE pPa3BUTHE KOCTH.

HopmasabHo pasBuBaiomiascsi KOCTb GeclpepblBHO HCIHITHIBaET
BJIUSHHE (DYHKIHH: ee TAHYT MBIIIBl, OHa BHIHOCHT TSXKeCTb BCe-
ro Teja MJIM OTIeJbHBIX ero yacredl. B Tex yacTsix KOCTH, KOTODble
paboraloT, NoJBeprasch JaBJeHHI0 HJIH DPacTSKeHHIO, HAET IIo-
CTOSTHHOE pa3pylleHue U MOCTOSHHOE BOCCTaHOBJEHHE paspyllaio-
IIUXCs YacTel,— MPOUCXOAUT CaMOOGHOBJEHHE KOCTH. A Te uUacTH,
KOTOpble HE HUCIBLITHIBAIOT HHM JAaBJIeHHs], HH pacTsKeHHs, He pabo-
TAlOT, a NMO3TOMY He IIOABepralTCs CaMOOOHOBJEHHIO, OTMHPAIOT
4 3aMellaloTcs JPYTHMu TKaHsAMH. Bo ryTpeHneli, He paboTalolei
YacTH KOCTH BO3HHUKAET IOJIOCTb, KOTODAsl 3aMOJHAETCS] KOCTHBIM
MO3TOM.

Puc. 1 BoccTaHOBMeHHe BHITYMIEHHHX GepUOBHX KocTel Y KDOJHKa.
C e Ba— BbllynlenHble KOCTH. C I D a B a — BOCCTAHOBJIeHHble KOCTH.
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Puc. 2. BoccTaHoBJIeHHEe BBITYLIEHHBIX [JeYeBbIX KocTeil y MeTyxos.

Jle BBl pag— BbLTyIeHHble KOCTH, C P € A H H if pAR — BOCCTAHOBJIEHHbIE U BTO-
PHYHO BbLIYyIeHHble KOCTH. [I p & B bl ii pAd — BOCCTAHOBJIEHHbIE KOCTH, BBNIYILEH-
Hble B TPEeTHil paas.

W ¢ Toli e MHTEHCUBHOCTBIO, C KaKoil MIEeT CaMOOGHOBJieHHE
paboTamIilux KOCTed OpPraHu3Ma, COBEPILAETCST X BOCCTAHOBJICHHE
nocjie yrparel. OpraHu3M Kyp BOCCTaHABJHMBAeT YJaJ€HHYI0O KOCTb
B TeyeHue Mecsua. [locie 3TOro MOXHO YAAIHTh BOCCTAHOBJIEHHYIO
KOCTh BTOpHYHO. KocTb cHOBa BoccraHOBHTCA. Ee MOXHO yJaJjuTh
¥ B TPETHH M B YeTBePTHIH pa3 — CHOBa M CHOBA Ha MECTe yna-
JIeHHOH KOCTH BO3HMKHET HOBBII KOCTHBIA OpraH, npuoGpeTaromui
CBOe THIIHYHOE CTPOeHHe B pe3yJbrare QyHKUHUH.

B Halueji jga6oparopHu Obljia HCNBITAHa BOCCTAHOBHUTENbHAS
peaKUHtsi Ha yJaJeHHe KOCTed ¥ B JAPYroil Tpynme TelJOoKPOBHHIX
MO3BOHOYHBLIX — B TPYIIe MJeKomurtamwux. 1 y aTHx KHBOTHBIX
BOCCTAHOBHTENIbHAS peaKlusi Ha yAaleHHe KocTell OKas3ajach Ha-
CTOJIbKO BBICOKOH, UTO BO BCeX, G€3 HCKJIOUEHH, CAydasx y MoJIO-
IbIX KPOJIMKOB M CO0aK Mbl IIOJyYaju IOJHOE BOCCTAHOBJIEHUHE C
yIOMOOJEHHeM BOCCTAHOBJIEHHOH KOCTH YTPAayeHHOMY KOCTHOMY
opra#y.

BriBOa OB SICEH U TOJHOCTHIO COOTBETCTBOBAN OCHOBHOMY Ha-
[eMy TMPEeIIONoKeHHIo 0 NPsMofl, a He Oo0paTHOH BaBUCHMOCTH
BOCCTaHOBUTENBHBIX peaKUHH OT COBEpPLIeHCTBA CTPOEHHS OpraHus3-
MoB. UeMm cJloKHee, uem CoBeplleHHee XXHBOTHOE, TE€M BhIe YpO-
BeHb BOCCTAHOBUTEJIbHBIX DEaKUHUi ero opraHu3Ma. JHAUHT, Ielo
He B CJ1aGoH CnenMasu3aunyy TKaHeH, He B HajlW4YMH B HHX BHI-
MBILIJIEHHOH «3apOAbIIIEBOH TJa3Mbl», a B TOM CBOHCTBE, KOTODOE
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MOXKHO HASBATh YPOBHOM MPOLECCOB CaMOOGHOBJIEHUS. Y BBICLIHX
KHBOTHBIX B CBSI3H C BBICOKHM YPpOBHEM X XKH3HEQEATEJIbHOCTH
BLICOK ¥ YPOBEHb MPOLECCOB CaMOOGHOBNEeHHST TKaHelt. Ha artoit
OCHOBE pa3BHBAE€TCA BbICOKAsi BOCCTAHOBUTEJIbHAA peakKuusa Ha IIO-
BPRIKIEHNA TKAHeHd U OpPraHoB.

BoccraHoB/IeHHe MBILIEYHO[i TKAHH

Kakum 6bl yIuBHTENBHbIM HH Ka3aJloCh BOCCTAHOBJIGHKE II€JIOM
KOCTH Y BBICIIErO0 MO3BOHOYHOTO YKHBOTHOTO — ITHILI HJIH MJIEXO-
[UTAIOLIEro, — BCE KE 3TOT TIPOLECC CXOJeH C OOBIYHBIM BOCCTA-
HOBJIEHHEM TOBpeXAeHHs KOCTeH — cpalieHHeM mepesoMmoB. [Te-
pesIoMbl KOCTe cpacCTaloTCsl Y BCEeX NMO3BOHOUHBIX KHUBOTHBIX, KakK
BBICIIXX, TaK M HHU3MIHX. DTO sBJEHHE IIHPOKO HU3BECTHO, XOPOIIO
H3yUeHO, U ero 3aKOHOMEPHOCTH HCIIOJB3YIOTCA B MPaKTHKe XH-
pypruueckoli KIMHHUKH. KocTHadg TKaHb OTHOCHTCSI K IpyIIe coelu-
HUTEJIbHOH TKaHH, Kotopas oObsBJIeHA HeclenHali3HpOBaHHOH
TKaHbIO, COXpaHsIomell OyATO Obl pe3epBhl «3aPOAbIILIEBOH MJ1a3MbI»
B TeUeHHe BCEH JKH3HU OpPraHH3Ma y BCeX NMO3BOHOYHBIX JKHBOTHBIX.

Jpyroe meno — crnenua/insipoBaHHbIe TKAaHU, KOTOPBIM CTapas
TEOPHsI PereHepanHuy TOJHOCTbIO OTKa3blBajla KaK B CIOCOGHOCTH
K CaMOOOHOBJICHHIO, TaK U B CIIOCOOHOCTH K BOCCT2HOBJIEHHIO TIOC/Ie
nospexnenust. Kax o6CTOHT nesio ¢ 3THMH TKaHsiMu? Pelienue Bo-
Ipoca o BOCCTAHOBHTEJbHON Peaklyu OpPTaHH3Ma Ha TIOBPeXKIeHUe
CNeLMaJ3UPOBAHHBIX TKaHell A0JKHO OblIo IpPUBECTH JUGo K IO-
paxenuw, Ju60 K TOPXKECTBY HOBBIX NpeACTaBJIeHHH O pereHe-
pauun.

K uncny cnenuanuaupoBaHHBIX TKaHeH CTapasi TEOPHs pereHe-
pauun Ha TPOTSKOHHH MHOTHX JIeT OTHOCHJA MNONePEYHONoJsoca-
TYI0 MBILIEYHYI0 TKaHb — OCHOBY CTPOEHMsS CKEJeTHOH MYyCKyna-
TYpb.

BeccmenHas, HeusHocuMas — Takoil H3oOpaxana MbIIEUHYIO
TKaHb CTapas BUPXOBHAHCKAs HayKa O MHUKPOCKOMHYECKOM CTpoe-
HHH 4 Pa3BHTHU Teja XKHBOTHBIX opraHusMoB. Kserounoe crpoe-
HHE OOHAPYKHUBANOCH B MbIIIEYHOH TKaHW TOJLKO B 3apOABIUE-
BOM cOCTOsiHHH. Ha KpaTkuii opok y 3apoibllia NOABJISIOTCS Ma-
JIeHbKHE KJeTKn-BepeTeHla, BHITAHYTHIE, NJAWHHBIE KJIETKH C 32-
OCTPEHHBIMH KOHLAMH, NOJYYHBIINE Ha3BaHHe MH0OJACTOB.

OTH KJIETKH C CaMOro Hadajia TpOSIBJASIOT CKJIOHHOCTh K OGB-
eIMHEeHHbBIM NefCTBHSAM: OHY YCTPEMJISIIOTCS B 3auaTKH OpraHoB
JIBHKEHHS HeJbiMy notokaMu. Ho BoT moTokun MHOG/MACTOB 3aHSIH
MecTa GYAYLIMX MBI, PaCTIHYBIUHCh MEXKLY OTpeleseHHbIMU
TOUKaMU ckejieTa. TOHKHE BOJNOKOHIIA GYMYIIHX CYXOXHIUHA HaMe-
THJIHCh B MECTaX, Tle TOTOKH MHOOJIACTOB IONOMIIN K MeCTaM NpH-
kpemienust. Ha sToM Kneroudasi craaus 3akaHuusaercs. MuoGna-
CThl Pa3pacTaiTCA B JJUHY, B WHPUHY, CIHBAIOTCH APYr C XPYroM
KOHIIAMH — H BOT Y2K& KJETOK HEeT, Ha MecTe NOTOKOB MHOGJacToB
PacronaraloTcs MJIHHHBIE DOBHbE TsKM — MblIIEYHble BOJIOKHA.
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JleTcTBO MBIIIEYHOH TKAaHH KoHumjJoch. Hauwanach mnopa oTpoue-
CTBa — II€PHOJ, POCTa, KOTOPHIH NPEKPAaTUTCA BMECTE C POCTOM Bce-
ro opraHusMa.

Beunas pa6oTa ¥ HHYero Gouibllle — TakOB yieJ CKeJETHOH My-
cKyJaTyphl. PaGora, npeBpaTuBIUAas KJETKH MbIIIEYHbIX 8aUaTKOB
B HEKJETOUHbIE TAXKH,— TaKO0Ba, COTJIACHO CTapOil TEOPHH pereHe-
palMd, MpHYHHa yTPaThl MBIIIEYHOH TKaHbIO CBOKCTBA CaMOBOC-
npousseleHus. Pabora, QyHKIUMA JBHXKeHHs TIpUBeJia MBIIIEYHYIO
TKa4b K NOJHOMY M3PacX0J0BaHUIO «3aPOJBIIIEBOH MJIa3Mbl» H JIH-
LIKHJIa ee CBOMCTBA BOCCTAHABJMBATh Pa3pyllaloniHecs: YaCcTH — BOT
YTO BHITEKaJlo M3 CTapOH TEOPHH PereHeparuH.

Tonbko y opranuamoB co ciaboil crenuasiu3aluell TKaHed, Y
HU3IIHX, HECOBEPIIEHHBIX OPTaHH3MOB «3apOobllleBas MjasMa», co-
[JIaCHO CTapoil TeOPHM pereHepalHMH, elle B KaKOH-TO Mepe MOXKeT
NpOSIBJSATL ce0s1 MPH MOBPeXKIeHUU ‘MBIIIeYHON TKaHH.

[TtuunaM u MJIEKOMMTAIOMIAM CTapasi TeOPHsi PereHeparuy BooG-
Iie OTKashiBajJa B CBOHCTBE BOCCTAaHaBJIHBAThH IIOBPeXIEHHbIE
MBILILBl U faxe 3ameliatb HeOOoJMblIHe NOBPEXIEHHsi B MbIIIEUHOMH
TKaHu. 3a 50 Jier cylecTBoBaHHs BeHCMaHOBCKO-BUPXOBCKOH Teo-
PUM pereHepauuu OblIO CHeNaHO HEMaJO MOMBITOK H3YYHTh ITY
peakuuio opranuaMa. M Bce npoBefeHHbIe 32 3TH T'OJbI HCCIEN0Ba-
HHs, Ka3ajoch, C MOJHOH yOeOHTEJbHOCTbIO MOATBEPIKAANIH TeO-
pHIO: 1a, BOCCTAHOBJIGHHST NTOBPEK/SHHBIX MBILIIL ¥i BBICIIHX 1103BO-
HOUHBIX JXHBOTHBIX — MJIEKOTIHTAIOLIHX — H€ NPOHCXOANT. Mbllley-
Has TKaHb HACTOJIbKO CIELHaJH3HPOBaHa, TOBOPHJIOCH B 3TUX pabo-
Tax, YTO U3 Hee He MOI'YT Pa3BHBATbCH KJETKH, CIIOCOOHBIE K HOBO-
o6pa3oBaHui0 MBIIIEUHOH TKaHH. PaspacTaHue NOBpeXIeHHBIX BO-
JIOKOH B DPaHe — BOT TO HEMHOro€, 4yeM OrpaHHuYHBaeTrcs BOCCTAHO-
BUTeJIbHAA peakuus. Ho u 3TH OTPOCTKH BOJIOKOH HEIOJIOBeUHbl —
paHo HJH TIO3MHO OHH T'HOHYT, U MECTO IIOBPEXIEHUs 3aMelllaercs
COeIMHUTENbHOTKAHHBIM PyOLIOM.

[TpakTHKa XUPyprHuecKOd KJIMHHUKH Ge3 Bo3parKeHHH 1OBOJb-
CTBOBaJIach 3ToH Oe3HaleXHOH TeopHel, MoJKpeNasieMoit nabopa-
TOPHBIMH HCCJeN0BaHUAMHU. JleficTBHTENBHO, TTOBPeKIACHHS MbILIIL
V UeJIOBeKa HHKOT/a He 3apacTaloT HOBOOODPa3OBAHHOH MBILIEYHOH
TKaHblo. JlelicTBHTE/IbHO, CYABOa MBILIEUHBIX TOBPEXIEHHH — 3a-
MellleHHe COeUHHTe]bHOTKAHHBIM DYOILOM.

U Bce ke crapasi TeopHs pereHepalyH W B 3TOM cjydyae ja-
BaJia JIOXKHble 00bsicHeHUs (hakTaM, HeBeDHO OCBellaJla HX 3Haue-
HUE IJIg NMPAKTHKU XUPYPTHUECKOH KJIHHHKH.

Benuuaiitunii ¢usnosor mupa HMean Ilerposuu IlaBnos roso-
pus: «SIcHO, WTO caMblit OOUIMH '3aKOH MPHPOJBI, 3TO €CTh 3aKOH
YCJIOBHH: OIpEeIeNeHHOe SIBJEHHE [IPOHCXOIHT TOJbKO IIPH H3BECT
HbIX ycaoBuAx. CrenoBateqlbHO MBICIHMO, UTO €CJIH BBl BBejeTe Ka-
Koe-HUGYIb HeoOBlUHOE YCJIOBHE, TO 3aKOH He NpPOSIBUT cebs, mo-
TOMY YTO 3TO HE T€ YCJIOBHS, KOTOPble JJIsi HETO HYXKHBI» 1.

1 «IMaBnosckue cpenw», T. I, ctp 364. Usn. AH CCCP. 1949.
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Opranusm BBICIUMX TO3BOHOYHBIX JQOJDKEH OTBEUaTh Ha IIOBpe-
XKJteHWe MBI BOCCTAHOBHTEJIBHON peakuueil HMEHHO IOTOMY, 4TC
9TO camass HHTeHGHMBHO paboTalolias TKaHb Halllero TeJsia. Boccra-
HOBJIGHHe MOBPEXIEHHBIX MBI BO3MOKHO MOTOMY, UTO B MbIllIeY-
HOH TKaHW JOJIXKHO ObITh YPEe3BbIYAHHO CHJILHO BHIPaXKEeHO ecTe-
CTBEHHOE BOCCTAHOBJIEHHE YacTell, [0JBepTalolIHXCs pas3pylIeHHIO
B pesyJjbTaTe paboTel. Bor mouemy camas BbICOKAas BOCCTaHOBH-
TeJIbHAsi PeaklUsi Ha MOoBpeXAeHHe MbIIli H0JXKHa OBIThb y XKHBOT-
HbIX, Haubosiee IOJABHKHBIX CPenu MO3BOHOYHBIX — nTuu. M ecou
JIO CHX TOp HU B 1aB0opaTOPHH, HH B KITUHHMKE He YAaBaJjoCh HabJo-
JlaTb BOCCTAHOBJIGHHS TOBPeXKIEHHBIX MBI, TO 3TO 3HAYUT, UYTO
SKCNEpUMeHTaTOp H XHPYPr yNycKalu U3 BHUIa TIJaBHoe, §e3 uero
HeOCYILeCTBHMO HHKAKOoe sBJEHHE — 33KOH YCJOBHIL.

Hccnenosats BocCTaHOBI€HHE MBI Y NTHI HUKOMY He IIpH-
XoJus0 B ronoBy. Eme Gbl — TKaHb, npousBogsiulas no 50 mauKe-
Huii B cekyHny! KakoBa ke noskHa ObITb <CHenuasusaunus 3ToH
TKaH#! MoTyT JI1 COXPaHATbCS B Hell 3amachl «3apOAblIIeBol mias-
MbI» TIPH TaKoH crneluasuzanuu? Krto ©6bl Mor noaospeBatb, UTO
y MTHIL BO3MOXHO BOCCTaHOBJIEHHEe TIOBPEXIEHHOH MbllIeYHOH
TKaHH?

A MexIy TeM, UMEHHO y NTHI[ C HX MOPa3HTEJbHOH SHeprueit
JKU3HENESATeNIbHOCTH NoJIKeH ObITh OCOOEHHO BBICOK YPOBEHb IIpO-
LIeCCOB CaMOOGHOBJIEHHs MBILI€YHOH TKaHH. VMewHo 'y nrtuum Ha
3TOH ‘OCHOBE JOJIXKHA GBbITh OCOOEHHO CHJBHOH BOCCTAaHOBUTENbHAA
peaKuusi Ha MoBpexTeHHe Mblmu. VM ecau mccaenosaresem cosfia-
Hbl HeoOXOAMMBble YCJOBHS, ODraHH3M INTHI LOJIKeH OTBeuyaTb Ha
TIOBPEX/IEHHE MBIl €€ BOCCTaHOBJIEHHEM,

OnbiTel OblIM TOCTaBJEHbH Ha Ouirerice — ABYTJIABOH MblIIIe
TJieya y meTylIKOB ¥ Kyp pasHOTO BO3pacra, HauMHasi ¢ Mecsla
TocJe BBLIYIJIEHHST U3 SIALa U KOHYasi B3POCJBIM COCTOSTHHEM.

[ToBpexneHue HaHOCHIOCH cepbe3Hoe. V3 cpelHell yacTd MbIl-
bl BbIpe3aJics GOJIbIION KYyCOK pasMepaMu OoT OLHOH TPeTH IO ITo-
JIoBUHB! MBlIEl. Korga ocraBiinecss KOHIBI MBIILIB! CHJIOH COKpa-
IIeHHsT OTTATHBAIUCH K KOHIIAM IJIeYeBOH KOCTH, MeXJy HHUMH BO3-
HHKaNo mpocrpakcTBo aau#oi or 0,5 mo 1 canTuMerpa. dto pac-
CTOsSIHME JoJKHa Obla NpoHTH HOBOOOpa3oBaHHasi MbllleuHas
TKaHb, YTOOBl 3aMOJNIHUTDL TOBPeXKICHHE,

W oua npoxonuna sto paccrosHue! HoBooOpa3zoBaHHas Mbl-
HIeyHas TKaHb 3aMOJHSJIA MECTO NMOBPEXKIASHHS.

At0 GBUIO BpeJIHile, KOTOPOe MOIJIO NPHBECTH B BOJHEHHE JII0-
Goro uccaenoBaTedsi, 3HaKOMOTO C TeM, YTO B TeyeHHe MHOTHX JieT
rOBOPHJIOCH O HECIMOCOGHOCTH MBILIEUHON TKAaHM K pereHepaiuH.
CnycTsa [Be HEIENH NOCJe ONepauHy, CleNaB pPaspes KOXKH Haj Mo-
BPEXIOHHOH MBbILIIEH, Ha 'MecTe MOBPEXKACHHS MOMXKHO BHIETb MO-
JIOAYIO TKaHb, 3aMeCTHBINYIO YTPaueHHYIO YacTb Mblmbl. M 310 Ha-
CTOALIAS MBbIIIEYHAs TKaHb, KOTOpPas COCTOMT M3 COKPaTHMBIX BO-
JIOKOH W TIPHBOJHT B JBHXKEHHE KPBLIA UbITJEHKA.
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C eospacToM BOCCTAHOBHTeNIbHAs peakuus cjabeer. Ho Bce xe
H y B3POCJOTO NeTyXa HaM yAaBasoCh IIOJyYyaTh 3aMellleHHe yaa-
JIGHHOH YaCTH MBIIIIIE HOBOOOGPA30BaHHON MbILIEYHOH TKaHbO. Boc-
CTaHOBJIEHHAs YacTb HECKOJbKO TOHbIe BCEH OCTaJbHOH MBILI-
Ubl, B ‘HE MHOTO COEIMHHTEJIbHOH TKaHU, HO BCe JKe OHa IIPOYHO
CBSI3bIBAET PA30OILEHHBIE NIPH ONePalMH KOHIB! MBIIIIE ¥ aKTHBHO
ydacTByeT B paGore MBbIIIILI, COCTABJIsIA € Hefi Hepa3pbIBHOE HeJIoe.

W3 3THX OMBITOB CTAJO COBEPUIEHHO SICHO, UTO BOCCTAHOBJIEHHE
MBIIUCYHOH TKaHU [la)Ke y KHBOTHBIX € CaMoOii CneuHaJJu3upoBaH-
HOI MYCKyJaTypo#i — Bo3MOxKHO. W He TONBKO BO3MOXKHO, HO
JIOJIXKHO 3aKOHOMEPHO OCYUIeCTBJSITBCSA IDH ONPEReJIEHHBIX YCJIO-
BUsIX. KakoBbl Xe 3TH yCJI0BHSA?

Bce uccienosares, u3yuaBINWe BOCCTAHOBJISHHE MBIIIEYHOR
TKaHH, B ONHUH DOJIOC 3aABJSJIH, YTO TJIaBHOE TIPENATCTBHE BOCCTa-
HOBHUTEJIbHOMY POCTY MbllIEUYHBIX BOJIOKOH COCTaBJIsieT COEIHHHU-
TesibHasi TKaHb. Ha Jiiofioe noBpexaeHue opraHu3M OTBEYaer BO3-
Gy>XAeHHEM COeIHHHTeNbHOHl TKaHu. CKOIUleHHsl KJeTok, Oec-
YHUCJIEHHblE BOJIOKHA COCNHHUTEJbHON TKAHH OKPY2KalOT TIOBPEXIeH-
Hoe MeCTO, o6pa3ys 3lech MJIOTHYIO, KaK BOHJIOK, TKaHb — py0bell.

Dta peakuus opraHuama — 3amuTHaf. KiueTkn coequHHTENb-
HOH TKaHH IOIJIOMIAIOT H NepeBapHBaiOT NONaBIIMX B PaHy MHKpPO-
6oB. PybuoBas TkaHb npelOXpaHseT paHy OT HeNOCPEICTBEHHOrO
JelCTBHS BO3/AyXa, CBeTd, TeIJla U XOJ0MAa, BCEBO3MOKHBIX MeXaHH-
yeckux BognelicTBuil. Uem Gouiblle 3anps3HAETCS paHa, TEM CHJIb-
Hee 3alllUTHAs PEakiiis OpraHusMa. BoT nouemy fepBoe yCJIOBHE
BOCCTAHOBJIEHHS MBIIIEYHOH TKaHH — YHUCTOTA paHbl, B pe3yJbTaTe
KOTOPOH 3alUTHAs peaKuusi NposiBJseTcs cjabee u PyOLOBOH TKa-
HH BOBHHKaeT MEHblUe,

Ho B opranusme NnTUI[ TIPOTHB MONANAMOIIUX B PaHy MHKPOGOB
JeHCTBYeT He TOJIbKO COeIUHHTeJbHAS TKaHb, HO U BBICOKAas TeM-
TepaTtypa TeJsa, np¥ KOTOPOH THUJIOCTHble MHKDOOHI, 3apakalolliue
paHy, He pa3BuBalOTC. BOT mouemy y NTHI € TaKOH JerkKoCTbIO
NpOSIBJISETCS BOCCTAHOBHTEJIbHAA PeakllHs Ha M[OBpeXIeHHE
MBIUIIE — €ff He TIPensiTCTBYyeT pa3BHTHe PyOLOBOH TKaHH.

SlcHo, uTo ciaboe pasBuTHE B paHe COCAMHUTENBHOH TKAHU —
BaXKHOe YCJIOBHE€ BOCCTaHOBJeHHs Mbiubl. Hy, a ecan ona Bee-
TakKM pa3BHBAeTCsi, OKYThiBasi NayTHHOH CBOHUX BOJIOKOH BO3HHKAlO-
Ipe MbleyHbsle BoJjokHa? Torma HeoOxomuMo, YTOOBI BOJIOKHA CO-
eQHHUTEJIBHOfi TKAHH pacloylarajuch B ONpefeeHHOM MNOPsAliKe, He
NPEenaTcTBYs POCTY MBIIIEUHBIX BOJOKOH. A JJIfl 3TONO HYXHO, UTO-
6Bl BOCCTaHOBJIGHHe IJio NMpH HaTsKeHWu Mblmnbl. Hatsxenue —
HeoOXOAMMOe YCJOBHE BOCCTAHOBJEHHS MBIIIEYHOH TKaHH.

HeoGxoaumoe pJis1 pa3BUTHA BOCCTaHABJMBAIOILeHCsT MBIIIETHOH
TKaHH HaTsXKeHHe CO3MAaeTCsi TEM, YTO INOBpeXKAeHHOe MeCTo Obl-
CTPO 3allOJIHETCS KPOBBIO, TKAHEBbIM COKOM, OOpPLIBKAMH TO-
BpeXJeHHBIX MBIIIeYHbIX BOJIOKOH. Bo3HHKaer phiXjasi CBA3b MeX-
Iy KOHL@MH TIOBpEXKJeHHOH Mplmubl. Ho 3Toro mocratoyHo, 4ro-
OBl B BocCTaHaBJHBaIOIIEHCs MbIIIE CO3JajJ0Ch HEOOXOANMOe Ha-
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TsKenue. B smax yCJIOBHSIX HatHHaercs HoBooBpasoBaHue Mbirliey-
HOH TKaHW Ha MeCTe IIOBPEXKICHUS.

Kak TombKO ymanoch A0Ka3saTh BO3MOMKHOCTb BOCCTAHOB/IEHHS
TIOBPEXIEHHBIX MBILI Y IITHI, OBbLIK MPEANPUHATH TAKHE K€ HC-
CJIEIOBAHHS Ha MJIEKONHTAMOLIMX.

OneITel MoKasanM, 4TO H y KPHIC, KPOIHKOB, c06aK BOCCTAHOB-
JieHHe MTOBPEXIEHHBIX MBIIIL BO3MOXHO M TIPOUCXOAUT 3aKOHOMEp-
HO, €CJIM TOJNBKO OGecleueHbl COOTBETCTBYIOIIHE ycaoBHsA. Kou-
JIEKTHBOM Haiueit jaGoparopus, B ocoGennocti A. P. Ctpuradosoil
# 3. I1. UruatbeBoil, H3yueHbl YCJIOBHS BOCCTAHOBJEHUS MBI Y
PasHbIX MJEKOMMTAIOUHX KHBOTHBIX.

Ecau mpu noBpeXAeHHH MBIMIL He ObLIO JONYLISHO 3apaXe-
HHS, €CJIM He Oblla 4epecuyp CHJBHOH 3alIuTHAs peakliis OpraHus-
Ma, ecJd B MeCTe IIOBPEXKIEHHS BOBHHUK/IO HEOGXOAUMOe HATSXKe-
HHE,— MBIIIIIa BOCCTAHOBUTCA. Paspe3 Ha Mblilile »KHBOTHONO —
KpOJIHKA, KpBICH, COOaKH,— 3USIOIMIAs paHa, OTBePCTHE, NOCTUra-
oee B auamerpe 10 MUILIMMETPOB, CIYCTS IBE-TPH HeNesd Tocje
IOBPEXKACHHS 3aTATHBAeTCAs MOJIONOH TKaHblo. ITO0 Hacrosllas
MBIlIEYHast TKaHb, KOTOPAsl COCTOUT H3 MBIIIEYHBIX BOJOKOH, COKpa-
THMast TKaHb, HCIIPaBHO BHINOJHSIOMIASA CBOIO paboty. BoccraHoBie-
HHE MBIUN Yy MJIEKONHTAIOMHKX O0Ka3ajoch BO3MOXHbIM. Crapas
TEOpHUsl PereHepanyy ¥ B 3TOM BONPOCE TOTEpIeNa MOpaxKeHHe.

B03MOXKHOCTL BOCCTaHOBJIEHHsI MBIIIEUHOH TKaHH, HECMOTPS Ha
ee Crenyaju3aluio, He cayJyaiiia, a CoOBepIIeHHO 3aKOHOMepHA, TaK
KaK B Heil OTpaXaeTcs1 TIPHCYLIEe MBILIECYHON TKaHH, KaK M BCEM
OCTaJIBHBIM TKaHSIM Hallero Teja, CBONCTBO CaMOOGHOBJIEHHS.
U ecnu ynOBHTHL 3Ty 3aKOHOMEDHOCTb, NOHSITh, B UeM OHa 3aKJIO-
yaercs, Mepej, HCCJIeJOBaTeJeM OTKPbIBAETCS IyTh K BJACTH Hak
BOCCTAaHOBHTEJBHBIM NPOISCCOM, NYTh K YIIPaBJEHUIO HM.

JKuBoe BemecTBO — MCTOYHHK Pa3BHTHA BOCCTAHOBHTEJIbHOI
TKaHH

UTo MPOMCXOAUT B NMOBPEKIECHHON MBIILILE, HAUHMHAS C NEPBBIX
H3MEeHeHHH ee B OTBeT Ha NOBpEXAEHHEe ¥ KOHYas IOJHLIM BOC-
CTaHOBJIGHHEM?

[TepBoe, 4T0O OTKPHIBAET MHKPOCKOMN B MOBPEXACHHON MBbILIIe,—
paspyllleHHe, pacliaj MBLILIEYHBIX BOJOKOH.

OpraHusM oTBeuaeT Ha IOBPeXISHHE MbIIIL JajbHEHIIHM, GO-
Jee TayGOKHM paspylleHHeM TOBPEXKIEHHOH TkaHu. B moJe 3pe-
HHS MHKPOCKOTIa — TOJICThIe, HAaOyXIIHe MbllleyHble BOIOKHA, YTPa-
THBILHe CBoe MepBOHAauYaJbHOE CTPoeHHe. B HHX uaer GbICTpoOe pas-
MHOXKeHHe siep. SlApa HakamjuBaioTrcad OOJNBIUMMH TPYNNaMH B
BHJE IeNoYeK, NIPOHH3HIBAIONIMX BAOJb BCio TOJILY BOJOKHA. A Ha
KOHIaX BOJIOKOH. B MECTax X paspblBa o6pasyloTcsi GoblHe Ha-
IIBIBBI, 3alOJIHEHHble SIAPaMH. 3[4eCh BOJIOKHA MOJIHOCTBIO TEPSIOT
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cBoe fepBoHAuaJbHoe CTpoeHHe. B 3THX yuactkax pasBHBaeTCs
yTO-TO JApyroe. UTo e 310?

3710 BelIECTBO, JHULUISHHOE KJETOUHONO CTPOEHHS, T[OJHOCTBIQ
yTpaTuBllee onpeleseHHyro (OpMY, INPHUCYIIyi0 MBILEYHBIM BO-
JNIOKHaM, OecopMeHHOe BeILeCTBO JKHIKOTO <COCTOSHHHS, pacilibl-
Baolleecss Cpelld OKPYXKAIOIIeH COeTHHUTENbHOH TKaHH. ITO —
XKHUBOE BEIUECTBO.

OTKpBbITHE JKHBOTO BeIeCTBAa M ero 3HaUeHHs B Pa3BUTHH KH-
BBIX OPTaHH3MOB NPHMHAIJENHUT BBHIAAIOMIEMYCS COBETCKOMY YUeHO-
my O. B. JlenewnHckoi.

O. B. Jlenewdckasi BHecsia B OHOJIOTHIO HAyYHOe BO33peHHe
Ha pa3BHUTHe KJIeTOK. «..KJeTka,— roBopur oHa,—HMEeeT
CBOe HauyaJjJo, CBOEe pas3BUTHUE M CBOH KOHEI..
Kaerky HeoGxoquMo u3yuaTh B €€ JBUXEHHUH, B €e HCTO-
pPHYEeCKOM W MHAUBHAYaAaJbHOM Pas3BUTHH, H3yuaTh
ee 3apOXJeHHe DPa3BUTHE CTAPOCTh H CMEPThH» .

Passutue 310 He GeCKOHEUHOe MOBTOPEHHE CTAporo, a BCErna
HOBOOOpa3oBaHue. BoT nmoyeMy Kaxuoe BO3HHKHOBEHME HOBOH KJeT-
KH 3TO He MPOCTO JeJleHHe CTapoil, «MaTepUHCKOH» KIeTKH Ha JBe
paBHBle «JOYEPHUE» KJETKH, a BCerma 3apoXieHue H pa3sBHTHE
JeHCTBUTENBHO HOBOM KJETKH, M HE M3 CTapoH KjeTKH, a H3 He-
KJIETOUHOTO K HBOTO BELIECTB a.

YTto Takoe XKHBOe BEIeCTBO? ITO BELIECTBO, He HMeEoIee Kie-
TOYHOI'O CTPOEHHS], HO COCTOsIILee U3 TOr0 XMMHUECKOTO MaTepHala,
KoTopblii oOpasyer Bce QopMbl KHU3HH — Gejka, u obJjagatoiiee
TeM IJIaBHBIM CBOHCTBOM, KOTOPOE OTJIHYAET XKUBOE OT HEeXXUBOT'O —
0OMEHOM BeIIeCTB ¢ OKpYXKatollei cpeloi.

«ITox xuBbkM BemlrecTBoM,— rosoputr O. B. Jlememunckas,—
MBI TIOHHMaeM He TOJIbKO MacCy BeIlecTBa, He HMeloulyio (opMbl
KJIETOK, HO Jake BeIlleCTBO Ha Pa3HBbIX CTAaJHSIX 6ro Pas3BUTHS, HA-
YHHAas OT YKHUBOH MOJIEKYJIbl, CIOCOOHOH K TaKOMy 0OOMeHY BellecTB,
IIpH KOTOPOM 3Ta MOJIEeKyJa He TOJbKO He pa3pyliaercs, a, Ha00o-
poT, CoxXpaHsieTcsl, pa3BHBaeTCs, pacTeT U pa3MHOXKaeTrcs» 2.

KJsleTku BOSHHKAIOT He H3 KJETOK, a M3 XKHBOro BelllecTBa.

«)Kupoe emectso, — roBoput O. B. JlenemnHckas, — B cBo-
€M pPa3BHUTUH NOJKHO JaBaTh HOBblE (DOPMbI BBICLUErO NOpsiAKa, 00-
Jajaoliie HOBLIMH GHOJOTHUECKHMH CBOHCTBaMM» 3.

KileTKH BO3SHHMKAIOT KakK JNeHCTBHTEJIbHO HOBBIE KJETKH, HE ILO-
BTOPSIIOLIUE TMOJHOCTbIO CBOHCTB IIPeALISCTBYIOLIMX RJIETOK, a OT-
JHYHBIe Of HHX, TMyTeM 3apPOXKIEHHs B XKUBOM BeELIECTBE, KaK BHE
CTapbIX KJIETOK, TaK M B HX HeJapaXx.

Meulleynble KJIETKH — MHOONACThl — BO3HHMKAIOT IIPH  BOCCTa-
HOBJIGHMH MBIIIEUHOH TKaHM M3 XKHUBOro BelllecTBa, KOTOpoe oOpa-
3yeTcsi MpH pacnaje MOBPeXKISHHBIX MbIIIeUHbIX BOJOKOH.

10, B.Jlenemunackasna [IpoucxoxmeHne KJIETOK H3 KHBOTO BellecTBa
M poJib XKHBOIO BellleCTBa B opramuame, crp. 207. Man. AMH CCCP. 1950.

2Tam xe.

3Tam xe
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Yxe B fiepBble AHH NOCJIE ONEPAUHM B MECTE MOBPEXKIEHHS OT-
KPBIBAIOTCS MHODOYHCJIGHHblE BEPETeHOBUJHBIE KJETKH, BOBHHKAIO-
uie B XKHBOM BeIleCTBE PaclalaloliuXCs MBIIICUHBIX BOJOKOH. OHH
OTIEJISIIOTCS OT BOJIOKOH, GBICTPO Pa3MHOXKAIOTCA M IIepeBUTaloT-
C K MeCTy NOBpEXIeHHS BMeCTe € BOJOKHAMH CO€IHHUTEJBLHON
TKAaHH W KPOBEHOCHBIMH CcOCyJdaMu. Pacnaj cTaporo — noBpeXIeH-
HBIX MBIIIEYHBIX BOJIOKOH — NPUBOJUT K POIKAEHHIO U PaSBUTHIO
HOBOI'O — MOJIOJBIX MBIIIEYHbIX KJeTOK, MHOGJIacToB. DTO niepBasd,
MHOOJIaCTHUECKAs, CTaJAUs BOCCTAHOBJIEHHS.

ITepexon K chaenymoliell, MbIIUIEYHOBOJOKHUCTON, CTAAMH COBEP-
I1aeTCs MOCJIe TOrO, Kak B 00J1aCTh BOCCTAHOBJICHHS BPacTeT HEpB.
Ero nosieiienne okasbiBaer Maruueckoe HeiiCTBHE Ha MHOOGJACTHL.
Hauunaercqg ux poct, cjunadue LPYr C APYroM KOHI[AMH,— H BOT
yKe MoJiofible CTpOfiHble MBILIEYHble BOJIOKHa BCTPEUAIOT HEXKHOE
NPUKOCHOBEHHE TOHUAHIIUX KOTOTKOB HepBa. OHH OTBEUYAIOT Ha 3TO
TIPUKOCHOBEHHEe CTPEMHTEJbHBIM CcokpamesueM. HoBooGpasosaH-
Has TKaHb BCTYNMaeT B TPYAOBYIO XKu3Hb. HaunHaercs Bropas cTa-
IUsI BOCCTAHOBJIEHHS.

B sToit cMeHe cTaauii pacKphLICS CeKpPeT BJACTH Haj BoCCTa-
HOBJIEHHEM MBIIIIII,

JleficTBUTeNIbHO, €cJid diepBasi, MHoOJacTHYecKas, CTajds Xa-
PaKTepU3yeTCs pas3BHUTHEM MHOOJACTOB H3 XKHMBOTO BelllecTBa, a
JKUBOE BEIIEeCTBO BO3HHKaeT B pe3yJbTaTe pacmnaja NOBPexKIeH-
HbIX MBIIIEYHBIX BOJIOKOH, TO IoueMy Obl He YCHJUTH 06pa3oBa-
HHE JKHBOTO BELIEeCTBAa, XOTd Obl HUCKYCCTBEHHBIM paspylleHHeM
MBIIIEUHOH TKaHH?

A ecsiu BTOpas CTaiys BBI3BIBAETCH CBA3LIO MEXIy HEPBOM H
BOCCTAHABJUBAOIIEHCT MBILIEYHOH TKaHbIO, TO MOYEMy Obl HE I10-
NBEITAThCS YCKOPUTh 06pa3oBaHHe 9TOH CBA3H XOTS OBl HCKYCCTBEH-
HBIM [OJBEICHHEM HepBa K MeCTy IIOBPeXIeHUs?

Taxk Gbuti 3aflyMaHb! OMBITH! {10 YIIPABJIEHHIO BOCCTAHOBHTEJb-
HBIM TIPOLECCOM B MBIIIEUHOH TKaHH.

B pesyJbTaTe 3THX ONBITOB PORMJICS METOI — BOCCTAHOBJIEHHE
LEJIBIX MBI MyTeM Iepecalox H3MeJbYeHHOH MBILIEYHOH TKaHH.

OT BOCCTAHOBJIEHHS] TOBPEXKAEHHH K BOCCTAHOBJIEHHIO
LEJIbIX MBILLIY

JlByraiaBag Mplllna Ijeya — GHUENC — y NTHI Jerko AOCTyl-
Ha masi onepauuii. Ecim cllenaTh IPoAOJbHBIE KOXHBIH paspes Ha
1Jiede, PasBeCcTH Kpas paHbl, TO OTKPHIBAaeTCs BCs ABYrJaBas MBILI-
{2, ONHMM, HMXKHHM, KOHLIOM CBSI3aHHAsl C JIOKTEBOH KOCTBIO, ADY-
THM, JBYpacllelleHHbIM, XBYXIOJOBLIM, BEPXHHM KOHILIOM pacruiac-
TaHHAas Ha MOBEPXHOCTH IJieyeBOH KocTH. OTUeTVIHBO BHUHBI JBe
HepBHBbIE BETBH, BePXHAS M HHXKHAA, HAyIIHe B MBIULY H3 TUIeye-
BOTO HepBa. MIX MOXXHO OCTOPOXKHO BBIIGJNHTb H OCTaBHTb Ha MeCTe,
y10o6bl OGECIieUHTh ObICTPOE pasBHTHE HEPBHOH CBA3H — rJIaBHOE
ycsioBMe BTOPOM CTafMH BOCCTAHOBJEHHS MBILILbL, @ BCIO MBILIY
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eHKOM OT HHXKHEro Jio o6ouX BEpXHHX CYXOXKMJIHHM BMecte ¢ Of-
XONsilied OT Hee TOHKOHM MblILEH, HATIMMBAIOUIEH JeTaTenbHYR
NepenoHKy,— yAaJHUTh.

OTO yKe He NPOCToe MOBPeXIeHHEe MBIIICUHON TKaHH, 3TO yTpa-
Ta UEJOro MbIIIeYHOr0 OpraHa, HeCyLIero BaXKHYI0 (YHKIMIO CTH-
6aHus Kpblla B JIOKTEBOM CycTaBe. Kak JKe OTBeTHT OpraHdsm Ha
TaKoe MOBPEeXKIeHHe?

SlcHo, 4TO ecsiu HeT CTPOHTENILHOTO MaTepHasa, To He GyaeT
¥ nocTPoiKu. Jlaxke akcoMOT/Ib, KOTOPHIH 6€3 TPyAa BOCIPOUSBOLHUT
BCE MBILINBI, KOTAA BOCCTAHABJIUBAETCS LeJas KOHEUHOCTb, He B
COCTOSTHHH BOCIIPOH3BECTH OAHY ILeJIHKOM BbIPe3aHHYI0 MBILILY HNA
rpynny Mbiun. Bompoc 3sakiiouaercs B TOM, Kak TIPeOCTAaBHTb
OpPraHu3My 3TOT CTPOMTEJBHBI{ MaTepHaJ, 4ToObl 3a €ro CUeT Ipo-
H301LI0 BOCCTaHOBJeHHe MbItibl. OTBET Ha 3TOT BOMPOC AAJH OMNbI-
THl C NepecagKoll Ha MEeCTO yJaJeHHO# MBIIUNbI Y IbIIAT H3MeNb-
YEHHOP MBIIIEYHOI TKaHHU.

VYimaneHHas MbIlINA pa3pe3aercss HOXKHHUAMH Ha MeJKHE KY-
cki. MamenbueHne npojoskaercs O Tex MOP, MOKA MEILIA He
IIPeBpPaTUTCA B OJHOPOAHYIO MOJYXKHIKYIO Maccy, HalOMHHAIOLIYO
$apu. ITocyie 3TOr0 H3MeJbUECHHAS MBIlIeYHAS TKaHb NEPEHOCHTCS
Ha MECTO y[aJieHHON MBIILIB, B paHa 3amuBaercs. [lepeneceHHbIH
MaTepHall CJAYXKHT HCTOYHHKOM HOBOOODA30BAHHS MBIIILHL,

Paspumne mper ¢ nopasuresibHOH CKOPOCTbIO. MOXKHO BCKPBITh
paHy yepes IBa-TPU [Hs NOCJe ONePaLMH, U Ha MecTe yAaJeHHOH
MBILIIEl OOHAPYXKHUTCST HOBOOOPA30BaHHBIH OpPraH — TOH Xe ¢op-
MBI, TaK e PacloJIOKeHHbIH, HO COCTOALIMN H3 KaKOH-TO TOJYXKHI-
KOH, TmoJymnpo3pauHoi, MoxoXeil Ha CTyAeHb, TKaHH. DTo ellle He
MBIIIIA, 3TO elle He paGoudii opraH, 3TOo BCEro TOJBKO 3aYaTOK,
rpy6Gast MOJesb BOCCTaHaBJHBAIOWEficss Mblmubl. HeBoopyKeHHBIM
rJ1a30M BHHO, YTO 4acTh II€peCca*keHHO#l H3MeJbYEHHOH TKaHU OT-
MHpaeT, Pe3Ko BbIIENSsCh HelPO3PayHbBIMH KPYNHHKAMH B TIpo-
3payHoii HOBOOOpa3oBaHHOU TKaHH. Uepes 7—8 pnHell oMepTBes-
11as TKaHb OTTOPraeTCsl B BUAE IJIOTHOH 3aCOXIIeH KOPOUKH, a ION
Heli o0HaxaeTcs MOJoZast, COUHas pa3BMBAIOLIASACS TKaHb,

MHKpPOCKON OTKphIBaeT B Heil MHOMXKeCTBO OOGJOMKOB Mbllled-
HBIX BOJIOKOH, IIOTEPsSiBIIHX CBOE NPEeXHee CTPOEeHHe H IepenoaHeH-
HBIX JKHBLIM BEIIECTBOM, U3 KOTOPOTO Pa3BHBAIOTCH GecuHCJIeHHbIe
MblIlIeYHble KJIeTKH — MuoGaacTsl. [TouTH Bcs HOBooGpasoBaHHAd
TKaHb COCTOMT M3 3THX KJIETOK, PACCesIHHBIX MEX/IYy HeXHBIMH CO-
€IMHHTEJIbHOTKAHHBIMY BOJIOKHAMH. DTO MuoGJacTHUeCKass CTalus
Pa3sBHTHS MBILILBL.

Ona oueHb KpaTKOBpEMeHHa. ¥YiKe uyepe3 7—~8 pHel mocJe nepe-
cafku B HOBOOOpDa30BAHHOH TKaHM BHMIHBI CJHIAIOLIHECST Ipyr ¢
IpYroM KJeTkH, o0pasylolline MbllIeuHble BOJIOKHA. Pacnanaomas-
¢ MblLIeyHast TKaHb CJIOBHO NPUTATMBaeT K cefe HepB, KOTOPWH
GBICTPO BpacraeT B HOBOOOPA30OBAaHHYIO TKaHb, OCOOEHHO eclH Ha
MecTe yAaJIeHHOH MBIIUNBI COXDaHeHbl HepBHble BeTBH. Bpacranme
HepBa 'BbI3bIBAeT Iepexold KO BTOPOH, MBIIIEYHOBOJOKHHCTOH, CTa-
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Puc. 3. BoccraHoBienHe ABYIJIaBOf MHIIIH IUleya y NeTyXa.

C 1 eBa—noBpeXgeHHas  MbILILA (ymaneHHas 4YacTb Ha 4YepHoM ¢oHe).
CnpaBa— BOCCTAaHOBJIEHHAA MbILIIA.

IUH BOCCTAHOBJEHUS. A KaK TOJNBLKO CBSI3b HEpBa C BOCCTAHABIH-
BaloIedcs MbllIllel OCYILeCTBUJACh, BCTYNaeT B AeHCTBHe caMoe
MOryuee yCJOBHe AasbHeH1ero paspuTus — (QyHKus, pabora HO-
B0OOPa30BAHHON MBIIIIIHL.

Ho ecth BO3MOXHOCTh 32lepKaThb pa3BUTHe Ha IePBOi, MHO-
6J1aCTHYECKOH, KJIETOYHOM CTaJHH Da3BHTHS, €CJIM 3TO HYXKHO HC-
cienosarenio. OrsecTu HepBs, He JaTb €My BDacTH B HOBoOGpa-
30BaHHYIO MBILILY — H €€ PasBUTHE OCTaHOBHTCS HAa MuoOJacTHUe-
CKO# CTafiud. MbllueuHble BOJIOKHA He oOpasyiorcsi. OHH MOSIBATCS
B MBlIIE JHIIb TOrAa, KOria B Hee BpacTeT HEPB.

OcranoBKa pasBUTHs HA MHOGJACTHUECKOH CTAJHH MPOUCXONAT
H B TeX CJayyasx, Korja JJjs Nepecagok ynorpefisieTcs MhlIIeqHas
TKaHb APYroro upoTHOTO. Ha MecTo ymaseHHOH MBILIIBI MOXHO
nepecajuTh H3MeJNbUYCHHYIO MBIIIeYHYI0 TKaHb APYIOro LBIIJIEHXA,
TOTO Xe WJIM IPYroro BO3pacTra, HJH Ja)ke MbllleyHylo TKaHb 3a-
ponBlllia, BEIHYTOro M3 siiLa, pa3BHTHe OYAeT, HO OHO 3aJePIKHTCY
Ha muoGaactdueckoii cramud. Heps He Bpacrer, 00pa3soBaHUIO
HEPBHOH CBSI3H NOMeLIAIOT pasjiHuHs B XMMHYECKOM COCTaBe TeJa
IBYX XHBOTHBIX. BOT mouemy HoBooGpasoBaHHAsy MbllILa OyHer
HEKOTOpPOe BpeMsl pPacTH, COXPaHAs KjeTOYHOe CTPOeHHe, HO PaHOo
WM TO3JHO HayHET OTMHPaTh — OHa CTAHET YYXEePOAHBIM TEJIOM
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Puc. 4. Boccranosnenne HKPOHOKHON MBIIIIL Y KPBICHI.

CneBa—nmnospemaenHas Mblmna (yAajdeHHas 4acTb Ha 4epHOM  (hoHe).
CnpasBa— BOCCTAaHOBJEHHAsd MbIIIIA.

Ina opranu3Ma. Toabko B ToM ciyuae, Korja mnepecaxeHa cob-
CTBEHHas] MblllleYHas] TKaHb, B3ATas U3 yAaJe€HHOH MBILIIBI HUJIH U3
J1060# IpYroit MbIUILE Teja, pa3BUTHe 3aKOHUHTCA OGpa3oBaHHEM
HOBOTO MBIILIEYHOTO OpPraHa, KOTOPbIH OYAeT COCTOSITh M3 MblIley-
HOBOJIOKHHCTOH TKaHH M OyHLeT HCIPaBHO BBHINOJHATL (YHKUHIO
yAaleHHOH MBIILIIE.

OnbITEl ¢ BocCTaHOBJIEHHEM yHasleHHBIX MBI NyTeM mepecai-
KW HM3MeJIbUeHHON MBIIIeUHOH TKaHH C TeM e Pe3VJIbTaToM GBlIH
IOBTOPeHBl W Ha MJIEKONMHTAIOMIMX. YAaJssach ABYIJaBas MbIIINA
nJ1eya, HUKPOHOXKHAsi MBIIIIA, U ‘HA MECTO YAaJeHHOH MBI epe-
CaxKuBajacChb H3MeJbYeHHAs] MbIIUEUHAS TKaHb TOTO XKe KHBOTHO-
PO — KPHICH], KpoJiiKa, cofakd. I B ToM Xe nopsnake, Mpoxoas Te
JKe CTaluH, U3 MepecaxKeHHOH TKaHH pa3BHUBAETCs HOBAas MbIIIILA.

Tak Geun pelled BONPOC O BOCCTAHOBUTENLHOH peakiHu Opra-
HU3Ma Ha yTpaTy LeJoH MBI

OpranusM oTBeuaeT Ha YTPaTy BOCCTAHOBJIEHHEM MEIIIEUHOTO
opraHa. BoccraHoBneHHe yJaJeHHOH MBIIIL BO3MOXKHO Ha)Xe Vi
TeX JXKHMBOTHBIX, KOTOpble, COTVIACHO CTapoil TeOpHU PereHepanuy,
MIOJTHOCTBIO YTPaTHJM CBOICTBO BOCCTAHABJMBATh NOBPEXKIEHHUS
crienualu3upoBaHHbIX TKaHell. Ho s moro, urto6wl BOCCTaHOBIJe-
HHE NMPOUBOIIIO0, HYKHBl ONpEeAe/IeHHble YCIOBHUS.

HeobxomumMo, urtoGel Ha MeCTe yAaleHHOH MBILIILI OKa3ajacs
CTPOHTEJIbHBIH Marepuan AN 00pa30BaHHs HOBOH MBILIIBI — Mbl-
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[eyHasi TKaHb; UTOOBl 3Ta TKaHb Obljla B H3MEJbUYEHHOM COCTOS-
HHUH, CNIOCOOCTBYIOLIEM Pa3BHTHIO H3 Pa3pyIIeHHbIX MbILUEYHbIX BO-
JIOKOH XKHBOTO BElIeCTBa — MCTOYHHMKA BO3HHKHOBEHHS] MBILIEUHBIX
KJIeTOK — MHO6/1acTOB; 4T0Obl B HOBOOOPAa30BAHHYIO MHOG/1ACTH-
YeCKyI0 TKaHb BpOC/JHM HePBHble BeTBH, ofecleuHBalolliie TyaBHOE
YCJOBHe paJibHeHAIlero pa3BHUTHs HOBOOOHPAa30BAHHOH MBIIIIL — €€
GyHKOHIO, ee pabouee COCTOSIHHE.

Takos pesynbTaT ONBITOB C BOCCTAHOBJEHHEM MBI Y BhIC-
HX MO3BOHOUYHBIX XKHUBOTHBIX.

OTH ONBITEI MOJIHOCTBIO Pa3006JiaualoT HECOCTOSITENbHOCTL CTa-
PO, BUPXOBCKO-BeICMaHOBCKOI TEOPHHU pereHepaluy.

He ocna6rnenne, a ycuieHue BOCCTAaHOBUTENbHBIX CBOHCTB Opra-
HH3MOB 10 Mepe YCJIOXKHEHHs] ¥ COBepIIEeHCTBOBAHHS HX CTPOEHHUS
H CclendalJiudanyy TKaHel JOKa3blBAalOT 3TH ONBITHL. Uem cioxaee
OPraHu3M, T€M HHTEHCHBHee paGoTa €ro OpraHoB, TeM GoJiblle ca-
MOpa3pylIaeMOoCTb TKaHeH B pesynbrate pabOTH M TeM BhIlLE YpO-
BeHb CaMOOOHOBJIEHHST H BOCCTAHOBHUTEJBHBIX CBOHCTB.

Y HauGojee MOABHIKHBIX, HauOOJIEe MesTeJbHBIX NPEICTaBHTE-
Jiell THMa [O3BOHOYHBIX — ITHIl — BOCCTAHOBHTEJIbHAsI peaklus Ha
[OBpeXeHHe MBI caMas CHJbHAasl. ¥ MJEKOMUTAaIIKNX OHa He-
ckoJIbKO cjabee. A cpeay 3eMHOBOJAHBIX MO3BOHOUHBIX, OTJHUAlO-
IUXCA HE3HAUUTeJNbHOH MBbIILIEUHOH MeATeNbHOCThbI0 H cJiaboi mo-
JBHIKHOCTbIO, HMEIOTCSI TaKue, Kak JATylIKa, y. KOTOPO#l BOCCTaHO-
BHUTeJbHAs1 PeaKluysi Ha MOBpeXIeHHe MbIIII COBEPILIEHHO HHUYTOXK-
Ha. ¥ JsrylieKk BOCCTaHOBJEHHE TMOBPEXKAEHHBIX MBI IJIUTCS
HeoOblUalHO HOJTO M HHKOrJAa He NOCTUraeT IOJHOTO 3aMelleHHS
yTpayeHHOl YacTH.

BoccranoBuTeIbHAS peaKUHs Ha MOBPeXKAeHHe MBILII OTpaKaer
YPOBeHb OOIIeH KH3HeesITeIbHOCTH OPTraHH3MOB.

BoccraHosJieHHe MOKPOBHON TKaHH

CkeJleT ¥ MblIIIbl — 3TO J0oOpBIX J[Be TPeTH Halllero TeJa.
U >tH nBe TpeTH CoCTOSIT M3 GecnpepbliBHO pas3pyllalolierocs H
GecrnpepblBHO BHOBb BOCCTaHaBJuBalowerocss marepuana. Ha aro#t
OCHOBE INPOMCXOIUT BOCCTAHOBJIEHHE INOBPEXKIEHHBIX KOCTed H
MBHUL. YTpaueHHble KOCTH K MBbIIIIbl BOCIPOH3BOAATCS Opra-
HH3MOM 3aHOBO, ecau ofecmedeHbl HeOOXOAMMBIE JJIT 3TOTO
YCJIOBHS.

A ocranpHas Tperb? Kak OGCTOHT A€JI0 C BOCCTAaHOBHTENbHOH
peakuueill Ha MOBPeXJEHHe APYIMHX TKaHeHd Hallero rtenia?

[TokpoBHas, WX dNHTeJuabHas, TKaHb BXOJHT B COCTaB KOXH,
BBICTHJIAET NMOBEPXHOCTh BHYTPEHHHX OPraHOB — XKEJYAKa, KHIIOK,
Tpaxew, JIETKHX, MOUEBOro Ny3bIPsi, MOUETOUHHKOB. M3 snurennass-
HOW TKaHH MOCTPOEHE! BCe MUINEBAPUTEILHBIE JKeJie3bl, B TOM YHCJe
caMas KpynHas JKeje3a Halllero Teja — TeueHb. Bce samurenuans-
Hble OpraHbl B TOM HJM HHOH CTell€HH BOCCTAHABJHBAIOTCHA IIOCTIE
NOBpeXAEHHI — OOHH Jyullle, apyrie xyxe. M na atnx opranax

3l



HE Cle/laHO HU OJHOro HaGJIIOAEHHS, KOTOpOe MOrjao Obl MOLTBEp-
JIUTh HeJeNylo HAeio 00 ocjJabieHHH BOCCTaHOBHTEJBHBIX IIpOIEc-
COB y BBICIIMX XXHBOTHBIX. HaoGopoT, mo ckopocTH BOCCTaHOBJIE-
HHUSl SMHUTEJHAJbHEIX OPraHOB M 10 COBEPLIEHCTBY BOCCTAHOBJIEH-
HBIX YacTeil BHICIINE IO3BOHOYHBIE NPEBOCXONAT HU3IUHX.

P. I1. )KeneBckasi B Hameill J1aGOpaTOpUH H3yyaja BOCCTAHOB-
JieHe TNOBPEeXIEHHOH IeUeHH Y NpeacTaBHTeNel pPasjMYHbIX TPYIII
MO3BOHOYHBIX: PBI6, 3€MHOBOAHBIX, NTHL, MJiekonurawomux. OT ne-
4eHH OHa OTHeJslla GOJIbLIOH KYCOK — O TPETH BCEro o0beMa Ie-
yeHd. [TeveHb BoccTaHaBaMBaNacCh 1O MEPBOHAUAIBHOTO COCTOSHHS.
BoccranoBnennast 4acTb npuobpeTasa THIHYHOE CTPOeHHe. B meit
BHOBb HauHHaJach pabora — Bbigesenue xenaud. [Ipu stoM myuiue,
6bicTpee H HaubGoJee COBEPIIEHHO BOCCTAHOBJIEHHE IPOUCXOAUJO Y
BBICIUNX [TO3BOHOYHBIX — NTHI H MJIEKONHUTAIOIHX. AKCONOTIIb, TIO-
paxalolyii CBOUM YIHBHTEIbHBIM CBOHCTBOM BOCCTaHAaBJIUBATh
XBOCT M JIAlJKH, OKasajCs 110 YPOBHIO CBOEH BOCCTAHOBUTEJBHOMN
peakllMH Ha TOBPeXAGHHE TEYeHH Ha OZHOM M3 [MOCHeIHHUX
MECT.

Eme xyxe neso o6¢TossIo ¢ APYTHM HHBIUHM ITO3BOHOYHBIM —
JIATYIUKOH, Y KOTOPOH BOCCTAHOBJIEHHE NTOBPEXKAEHHO! NeueHH orpa-
HHYHBAJOCh TOJBKO HeGOJLIIMMH pa3pacTaHUAIMH MeueHOYHOM
TKaHH II0 Kpalo OTpesa.

HekoTtoprle 3aTpyJHEeHHs BCTPeTHJa HOBas TEOPUS pereHepa-
IIMU B 3aXKHBJIEHHH KOXHBIX PaH.

[ToBpexaeHHs KOXH 32XHBAIOT y aKCOJNOTJIS WM TPUTOHA <
[IOPa3UTeNIbHOM JIOrKOCTBIO. ¥ 3THX XKHBOTHBIX MOXKHO YAANATh 3Ha-
ghTeJbHbIe KYCKH KoXu. B Hameli na6opatopuu JI. @. Bepeskuna
CHUMaJla Y aKCOJIOTISl KOXY CO Bcell JlalKH, Kak Iepuarky, H, CIy-
CTSI KOPOTKHH CPOK, HOBpeX/IeHHOe MECTO 3apacTajio MOJIOAOH, Ho-
BooGpa3oBaHHOM KoxKef.

Mexay TeM, y BHICIIHX NIO3BOHOUHBIX MJICKOIUTAIOIIHMX, a TaK-
XKe U y ueJloBeKa 3aXKUBJIGHHE KOXHBIX paH NPOTEKaeT JaJIeKo He
TaK TJaIKo.

Bcem m3BecTHO, uTo 0eccyielHO NMPOXOAAT TOJBKO HeGOJbIIHe
nopeskl, KOrAa Kpas paHbl IUIOTHO CIAHBAaIOTCS MeXAy coGod H
cpacraioTcs, mMofo6HO TOMY, Kak COGNMHSIOTCS Kpas CIIHBaeMbIX
KYCKOB MaTepuH. XUPYPIH Ha3blBalOT TaKOH CrOCOG 3aXKHBJIEHHUS
NIePBHYHBIM HaTsKEHHEM.

A ecnu paHa TakoBa, UTO MEXIY KpasMH KOXH HMeeTCs 3Ha-
gHTeJIbHOE NMpocTpaHcTBO? Torfa BMecTo IIBA NOJydaeTcs IITOIKaA.
3akuBleHHE TaKHX PaH BCEr[a OCTaBJsSeT Ha KoXe 3aMeTHBIe Clie-
Ibl B Bule pyOua. Xupypra HashiBalOT Takoil CINOCO0 3aXKHUBJIEHHS
BTOPUYHBIM HaTSXKEHHEM.

PyGen, snauuTtenbHO OTJAMYaeTCs OT Bcell OCTAaJbHOA KOXH.
3T0, HeHCTBUTEJBHO, HE HACTOAIlAs TKaHb, a TOZOGHE IOBOJBLHO
rpyooit mITonky. B oTiHuYHe OT OKpyXamwllel KOXHU py6ern rialok,
6aecTall, 6eJ, Ha HEM HE PacTyT BOJIOCH, OH He TOJABEpPXKEH 33-
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rapy. Ecan TpoHyTb pyGen, BOJOCKOM, NPHKOCHOBeHHE He OILy-
11aeTcs — K HeMy He TOAXOIAT HepBbl. A Gosiee TOHKOE HCCIEeN0Ba-
HHE 0OHAPYXKHBaeT, YTO B PyOue HeT HH MOTOBBIX, HH CaJbHBEIX XKe-
Jles, KOTOPHIMH Tak GoraTa Halla KOXa.

B uem xe mesno? Moxer ObiTh, AEHCTBUTENILHO, BOCCTaHOBJIEHHE
KOXXH COBEpINaeTcs B COOTBETCTBHU C Teopiell Bupxosa — BeiicMma-
Ha: Jydlle y HU3MIHNX ¥ XYyXe Y BHCIIHX TO03BOHOYHBIX?

Her, nesno He B sToM. [TokpoBHas TKaHb KoxH, Mo Beficmany,
IovixkHa ob6JafaTh GONBIUUMH 3amacaMH «3apOJbIIIEBOH MJa3MBbly,
TaKk Kak B Heli uAeT OeCNpepLiBHOE Pa3MHOXEHHEe KJETOK, 3aMe-
HAOWKX OTMUpaloUe U cOpachiBaeMble B BHAE POTOBBIX YellyeK
kjetku. CaMo0GHOBJIeHHe B INOKPOBHOH TKaHH KOXH BHIPaXKeHO
NpeKpacHo. A 4TO Kacaercsl MOJJeKallero CJOos, PaclooXeHHOTO
TNOJ MOKPOBHON TKAHBIO, TO 9TO COeNUHUTENbHAs TKaHb, Ta camas,
3a cuer KOTopoil 1 o6pasyercs IJ0OTHAS ocHOBa pybOua. M3 kietok u
BOJIOKOH COCIMHHTENIbHON TKaHHM KOXH 00pasyloTCs KJIEeTKH U Iy-
CTOH mepenJieT BOJOKOH pybna. [ToueMy ke BMecTo HacToslei Ko-
JKU Ha MecTe NOBPEXJEeHHs] BOBHUKAeT rpylas BOJOKHHCTas TKAHb,
MOKpPHITasi TOHKOA NMOKPOBHON NeHKOH, Ge3 BoJioc, Ge3 HepBHBIX
OKOHYaHUH, Ge3 MOTOBBIX M CAJBHBIX 2KeJje3,— Cypporar, Xalkoe
nojodue KOXHP

OnelT mokasblBaeT, YTO ¥ 3[eCh Bce AE0 B YCJIOBHAX 3aKUB-
JIeHUs.

ITostHoe BOCCTaHOBJIEHHE KOXH Yy BBICIUMX IIO3BOHOYHEIX MJe-
KOIHUTAMIOUINX, a TaKXe, BEPOATHO, M Y 4UeJOBEKa,— BOBMOXKHO.
B nameit naGopatopuu M. E. Acnue TimaresibHO H3y4HJa 3aXKHB-
JieHHe KOXHBIX PaH y KPOJHKOB. [Ipn COOTBETCTBYIOUIMX YCJIOBHAX
paHa Ha KOXe 3apacTaeT He PyOLOBOH TKaHbIO, a HAcCTOsILEH KO-
XKefl, B KOTOpOHl PasBHBAIOTCS KOXKHBIE JKeJe3bl, PacTyT BOJIOCH,
HaKaIUIHBAaeTCs] KOMHBIM MUrMeHT. Bce nesno B yCJOBHAX BOCCTa-
HOBJIEHHSI.

[Tpuunna 3axKuBJIeHHS KOXKHBIX paH PYOLOBOH TKaHBIO, 3aKJIO-
yaeTcs He B ocyiaGieHNH, a B YCUJIeHHH BOCCTAHOBUTENbHOH peaKUHy
Yy MJISKOTHTAIOIUX Ha NMOBPEXISHHE KOXH.

Pana Ha KoXe — BOPOTa [JJis 3apa)keHHs OpraHu3Ma MHKpoda-
M. Bor noueMy ma moBpeKIeHHe KOXKH ODraHH3M OTBeyaeT Mpexae
BCENO 3all[UTHOH peakIuel, KOTOPYI0 OCYILECTBJSET COELHHUTEb-
Hasl TKaHb. KJIETKH COSNMHHTEJLHOH TKaHH YHHYTOXKAIOT IMolas-
IIHX B paHy MHKPoOOB. BosloKHa coefHHHTENbHON! TKaHH, KaK BOH-
JIOKOM, 3aKpBIBAIOT PaHy, NperOoXpaHsig OpraHu3M OT BO3AEHCTBHS
BHelIHefi opelbl. A yK IOCJ€ 3TOr0 BOCCTaHOBJIEHHE [epPBOHAYaJb-
HOTO CTPOEHUS] KOXKH CTAHOBHTCS 3aTpyAHHTeJbHBIM. [TokpoBnas
TKaHb OKa3hIBa€TCs B HEGJIarOTMpUATHBIX YCJIOBHAX [JIs Pa3BHTHSA
BoJioc ¥ Koxubix xene3. Ocraercs pyGeir.

Ho ecsiu 3amuTHas peakuus COeIVHUTENbHON TKaHH OKasaliach
yMepeHHO#, €c/li BO3HHKJa He rpy6as LITONKAa, a MoJojas, Hex-
Hasd, couHasl TMONCTHJKAa W3 COeAMHUTEJIBHOH TKaHW, IIOKPOBHAs
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TKAHb Pa3BHBAETCsl CO BCEMH CBOMMH NpujaaTkaMmu. BosHukaer Ha-
cToflas Koxa.

OsBnafeHne 3THM NPOLECCOM B HHTEPecax NMPaKTHKH XHPYPTH-
YECKOH KJIHHHKH — JeJio OguKaiiliero Gyaylero.

BoccTaHoB/I€HHEe HEPBHOI TKAaHU

JlecaTKu Jier HayKy o CTPOGHHM M Pa3BHUTHH XKHBOTHOTO Opra-
HH3Ma CKOBbIBaja JiereHaa o OeccMeHHo#i H Geccpounoil ciyxoe
HEpPBHBIX KJIETOK.

Heusnocumble, Heu3MeHHbIe, BeUHble YaCTHILI HEPBHON TKaHH —
TAKHMH 10 CHX IIOp H300parkaloTcsi HEPBHBIE KJETKH BO BCeX yues-
HHKaX MHKDOCKOIIHMYeCKOH aHaTOMHH. B Takom BHje mpeacTaBJisi-
J0 ux cefe BOOOpaXKeHHe HCCIeL0BaTe/si H B JKHBOM OpPraHH3Me.
Tak roBOpuiOCH 0 HUX BO BCeX HAyYHBIX TPYyHdaxX, MOCBSALIEHHBIX
HepBHO# cucTeMe. Bce yacTuupl opraHu3Ma mojJiexkajiy CMeHe, s
BCEX YacTHIl 0OHApyXKHBaJIHCh CIIOCOOB! MOCTOSTHHOTO caMOOGHOBIIE-
HHUS — KpOMe HepBHBIX KIeTOK. M3 yueOHHMKa B yueOHMK, H3 KHHU-
I'H B KHUTY TIEGPEXOLHJIO Heselloe YTBepXKIeHHe, UTO UYeJIoBeK pa-
CTeT H Pa3BHBAETCS € TEM K€ YHCJIOM HEPBHBIX KJIETOK, KaKOe OKa-
3aJI0Ch B €r0 HePBHOH TKaHW B MOMEHT poxaeHus. Hu omHoii HepB-
HO#l KJIETKH He BO3HHKaeT OyATO Obl 3aHOBO B HEPBHOH TKaHH B
TeueHUe BCeH XKH3HH uejoBeKa. 3a NMATbIecAT, CTO, CTO NSThAEeCST
JleT — KpafHU# CPOK ueJiOBeuecKoil XU3HH — TOHHBI XKHBOTO Bellle-
CTBa B YeJIOBEUECKOM TeJie OyAyT paspylleHbl H BHOBb BOCCTAHOB-
JIeHbl IyTeM oOMeHa BellecTB. A KpOlUeyHble KOMOUKH BelecTBa,
OT KOTODPOT'O 3aBUCAT TOHualllie M BaskHelllne (yHKIUH OpPTraHHS-
(Ma — CBsI3b BCeX ero macTell APYr ¢ APYroM H CBsI3b BCEro opra-
'HM3Ma C BHeLIHe# cpeno#i,— JOJXKHBI, B COTJIacHU ¢ oOBeTlIaJjiof
Jormoit yueOHHKOB, paBoTaTb GeCCMEHHO B TEUeHHE BCEro 3TOro
cpoKa.

dto npexcrasiente yesepHo. OHO NPOTHBOPEUUT HAYIHOMY BO3-
3pEHHIO Ha CBOHCTBO KXuBoro. M Bce ke OHO HepKHUTCA B Hayke,
KaK MOCJENHHH NOBOJ BHPXOBCKO-BEHACMAHOBCKON TPaKTOBKH XKU3-
HH. OHO AepXXHTCH B HayKe He MOTOMY, 4TO UMeIOTCS (aKThl, NOI-
TBEpIK/alollye 5TO0 BO33PeHHe, a NOTOMY, UTO ellle MaJio HaKOoIJeHo
(hakToB, ONPOBEPTAIOLIHX ero. YBePEHHOCTh B TOM, UTO CaMOOOHOB-
JieHHe HepBHON TKaHH U BOCCTAHOBJIEHHe yTPaueHHBIX HEPBHbIX KJe-
TOK HEBO3MOXKHBI, 3aJepKuBaja paGoTy yyeHbIX B 3TOM Halpas-
JIEHHH.

W Bce ke Takne (akThl eCTb — Pa3po3HeHHble, CJyyaiiHble, NO-
sy3a0biThle, HO BHyIUalllHe HAAeXIy Ha TO, YTO TaHHa caMooO-
HOBJIEHUS] HEPBHOM TKaHW GyAeT PACKPLITA H IPHTOM B HeJaJeKOM
OyayLIeM.

CKOJIbKO HCCJIeZIOBaHUH CHENAaHO HaJ 'BOCCTAHOBJEHHEM XBO-
CTa y aKcOJIOTJIsT W TPUTOHa! A KTO M3 HccJegoBaTelieil MOHHTepe-
COBaJICSl TeM, YTO NMPOHCXOAMT IIPH BOCCTAHOBJIEHHH XBOCTA C HEOPB-
HOH TKaHblo? BoccraHaBiauBaercs Jd IIpy 3TOM CIHMHHOHE MOS3T,
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3ajieraomil B NO3BOHOYHMKE? BO3HMKAIOT JiM NpH 5TOM JBHra-
TeJIbHbIE HePBHBIE KJI€TKH, NMPHBOASIINE B IBHUXKEHHEe MBIIIIBI XBO-
CTa, # KaK OHH BO3HHKAIOT? DTH BONPOCH He NPHBJEKAJH BHHMA-
HHS HccllefoBaTeJed.

A MeXnIy TeM Ipu BOCCTAHOBJIEHHH XBOCTa y aKCOJOTJS TpPO-
HCXOMMUT PasBUTHE TOTO OTHAeJa CIHUHHONO MO3ra, KOTODBI pacro-
JlaraeTcst B xpocTe. I CnHHHON M0O3T pa3BHBaeTCs CO BCEMH CBOHMHU
YacTAMH: HEPBHLIMH KJIeTKaMH, 06pasyIoLUMi CKOIJICHHSI — sIAPa,
MyYyKaMH HEPBHBIX BOJIOKOH H OCOOBIMH HEDBHBIMH OpraHaMH —
CHMHHOMO3TOBBIMH Y3JIaMHU.

B craprix paforax, BBIOJHEHHBIX B T€ BpeMe€Ha, KOrjga yuyeHble
€llle He HCMBITaH TJIETBOPHOro BIAUSHUS BUPXOBCKO-BeHCMaHOBCKHX
JOMBICJIOB, MOXXHO HaHTH ONHCAHUS OMNBITOB C BOCCTAHOBJIEHHEM
pasJIMUHBIX YacTell MO3ra y BBICIIHX TO3BOHOYHBIX. Boccranosie-
HHe YacTell NoJIOBHOTO MO3Ta OITHCAHO y TaKOTO OJH3KOTO uesioBe-
Ky XXHBOTHOTO, KaK MapThIIUKa.

BoT moueMy MOXHO € IIOJHOH YBePEHHOCTBIO MONYCKaTh BO3-
MOKHOCTh BOCCT2HOBJIEHHs] HepBHOH TKaHH. M 3mech Mmbl Brpase
OKHIATh MOBBIMIEHHS BOCCTAHOBUTEJBHON peaKuud Ha MOBpexKe-
HHe HePBHOW TKaHH Y BLICUIMX TMO3BOHOUHBIX JKHMBOTHBIX.

B naweii saGoparopun T. V. 3enukuHa u3ydnsna CKOpPOCTb H
COBEPIIEHCTBO BOCCTAHOBJICHHST HEPBOB i HU3IIHUX IO3BOHOYHBIX —
aKCOJIOTNISI M JIATYIIKH — H Y TNPeACTaBHTesIs] MJIEKOIHTAIOLHUX —
KPBICHL.

Heps, cna6xaioowmunii KOHEUHOCTb, TEpepe3asicsi Ha ONpejeseH-
HOM ypPOBHE U BHOBb CLUHBAJICS.

HepBHBIM BOJIOKHAM — OTPOCTKaM HepBHBIX KJIETOK — Ipejo-
CTaBJSJIOCh {IPOHTH IJMHHBIH TIyTh Yepe3 BCIO OTMEPIIYIO YacTb
HepBa, 3a JHUHHIO pa3pesa.

Uepes Hemesio, IBe, TPH MHKDOCKON OTKPBIBA€T B MEPTBOM
HepBe BpOCLIMe B HENOo M3 JKHMBOH 4HacTH HepBa BoJsiokoHua. Eme
Heles, JBe — BOJIOKOHLA NPOXOAST BCe Hajibllle, UX CTAHOBHTCHA
Bce GoJibie M GoJiblile. Koxka BHOBBL 06peTaeT UYyBCTBHUTEJIbHOCTD —
JKHBOTHOE OTJEeprHBaer YKoJOTyl0 Janky. Heps BoccTaHoBuJCH.

U no ckopocTH, W MO COBEPUIEHCTBY BOCCTAaHOBJEHHUA HepBa
KpblCa TIPEBOCXOJUT aKCOJOTIS H JATYLIKY.

Jlarymka, naxe mocjie BOCCTAHOBJEHHS 4YBCTBHTEJbHOCTH, Ha-
JIOJITO COXpaHsleT HECOBepIIeHHOe CTPOEHHE BOCCTAHOBJIEHHOTO
HepBa. B HeM MaJio BOJIOKOH — 3HAUUTENbHO MEHblIe, YeM 10 IIo-
Bpexaenus. OH TOHKMH, HeNpoOuHbIH. A y KpBICBl BOCCTAHOBJIEH-
HBIH HepB 00JafaeT MOYTH TeM XKe KOJUUECTBOM BOJIOKOH, YTO H
no nospexnenus. [lo TonmuHe OH NOYTH HEOTJMYHM OT Hemo-
BPEXAEHHOIO HepBa — TAKOTO JKe HepBa IIPOTHBONOCJIOXKHON CTOPO-
HBI TeJa.

BoccranoBuTenbHass peakuus oOpraHu3Ma Ha [IOBpeXJAeHHe
HepBa He cjabeeT, a YCHVINBAeTCs y BBICIIMX IO3BOHOUHBIX — B
II0JIHOM COOTBETCTBHH C BBICOKHM YPOBHEM HX XKH3HeIeATEeJbHOCTH
# BHICOKMM YPOBHEM IIPOLIECCOB CaMOOOHOBJIEHHS] B OpPraHHU3Me.
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Buosoruyeckas TeopHs pereHepaunn

Koxa, ckejier, MbIIIIb], HepPBbl — 3TO COCTaBHbIE YaCTH KOHed-
HOCTH, €e CTPOUTEJbHbIE MaTepHaJibl.

KM BoT, OKa3miBaeTCs, YTO 3TH YaCTH y BBICWIMX [OBBOHOUYHHIX
JKUBOTHBIX B CJIyYae NMOBPEXKAEHHS BOCCTAHABJUBAIOTCS HE XYXKE, a
Jydille, 94eM y HHM3IIHX II03BOHOYHBIX.

ITouemy ke TOrna OpraHH3M HH3ILEro TO3BOHOYHOTO — AKCO-
JIOTJISL — BOCCTaHaBJIMBAeT yAAJeHHYI0 KOHEUHOCTb, a OPraHH3M
BBICILIENO [IO3BOHOYHOTO — NTHIEI U MJIGKOMHTAIOIIEr0 — He OTBe-
4aeT Ha yTpaTy KOHEYHOCTH BOCCTAHOBHTENLHOH peakuued?

MEl n03HAKOMHJIMCH C Pe3yJbTaTaMH MHOTOJIETHHX HCCJIeI0Ba-
HHA 10 BOCCTAHOBJIEHHIO Pa3jMYHBIX MaTepHasioB, H3 KOTOPHIX
CTPOMTCA TENO KaK BBICIUMX, TaK W HU3IIHX MO3BOHOYHBEIX XKH-
BOTHBIX.

Mm1 y6equnuce B TOM, YTO CTapas TEOPHs PereHepaluu Jasaja
JIOXKHOe OObSICHEHHE PA3JHYUSIM B BOCCTAHOBHTEJBHBIX peaKIHUSX
Y BBICIUMX ¥ HU3IIUX >XHUBOTHHIX. OmnblT He OOHAapYXUJ HH y OJHO-
ro U3 OOCJTeNOBAHHBIX HAMH BBICIIMX JKUBOTHBIX MafeHHs BOCCTA-
HOBHTe/IbHBIX CBOMACTB T€X MaTepHaJoB, H3 KOTODHIX IIOCTPOEHO Te-
J10o xuBoTHHIX. [ToyeMy ke Torna He BOCCTaHaBJHMBAIOTCs yTpaueH-
HEIE OPraHbl, KOTOPble COCTOSIT M3 3THUX MaTepuajoB? [louemy y
OTHIL ¥ MJEKONUTAOMX Heé BOCCTAHABJHMBAIOTCS Ilesible KOHeY-
HOCTH?

OTBer Ha 3TOT BONIPOC JaeT HOBas TeOpHs perenepanuu, 06oc-
HOBaHHAsl BCEMH NOJIyYeHHBIMH HaMH JaHHBIMH.

PesysabTaThl HamKUX ONBITOB YO€XKIAIOT B TOM, YTO BOCCTaHOBH-
TeJbHAs peaklMs 3aBHCHT OT SHEPrHH JKHSHeIEeATeJbHOCTH Opra-
Hu3MoB. Uem Bhile XHBOTHO€, WeM CJIOXKHee H pasHoobGpasHee
GYHKIHHM ero OpraHoB, TeM Bbllle ypOBeHb CaMOOOHOBJIEHHS €0
TKaHeH, a 3HaUHT U YPOBEHb BOCCTAHOBUTEJNBHON peaKUuH OPraHH3-
Ma Ha UX MOBPeXIEHHe.

CaMooGHOBJIEHHE TKaHEH B OpraHH3Me COBepLIaeTcss B Pe3yJib-
Tare HX MNOCTOSIHHONO CaMOpa3pylleHHust OT TIPOM3BOAUMON paGoTHL.
BoJpiie paspyluienne — Gousibllle H BOCCTaHOBJeHHe. MeHblle pas-
pylueHHe — MeHbllle ¥ BOCCTaHOBJNeHHe. B ypoBHe caMOOGHOBJIEHHUS
BBIpaXKaercsl IPUCHOCOGJEHHOCTh OPraHu3Ma K OmpeleseHHOMY
YPOBHIO pas3pylIeHHs, NPOUCXOASINEN0 [OJ BJIHSHHEM YCJIOBHH
ku3nu. OTCIOfa BEITEKaeT B3IJIs Ha BOCCTAHOBUTEJIbHYIO peaknuIo,
KaK Ha NpHCIOCcOGJieHre K ONpPENesIEHHEIM YCJOBHSIM CYIECTBOBa-,
HUS OpraHM3Ma, K oOmnpejejeHHO# OHOJOTMH BHIOB KHBOTHBIX.
B 31OM W 3aksiouaercsg OHOJOrMHYECKasi TEOPUS pereHepanui.

Bce peaknun opraHusmMa Ha BO3JGHCTBHSI YCJIOBHH IKH3HH —
9T0 Ta WM uHas pabora. [ToroHs 3a moOwlueff, moXupaHue MH-
M, GercTBO OT Bpara — BCe 3TH peaKUHH BHpaXKaloorcs B pabore
OIpejieleHHBIX OpraHoB. Jlio6asi pabora MPOUCXOAUT Ha OCHOBE
paspylleHus, pacXOJOBaHUs BelllecTBa pPaboTalOUINX OPraHoB.
U, kax o6opoTHas CTOpPOHA Pa3pylleHHs, B NOJHOM COOTBETCTBHH
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€ HHM, paGOTy OpraHoB Tejia CONPOBOXKIAET BOCCTAaHOBJIEHHE.
B pa3pymenun u BoCCTaHOBJEHMH BHIDaXKaeTCs BarkKHEHIee CBOi-
CTBO KHM3HH — CaMOOGHOBJIEHMUE.

BoccTaHoB/IeHe MOBpEXIEHHBIX TKaHEH — 3TO Ta Xe peakuusd
€CaMOOOHOBJIEHHsI, HO Bhi3biBaemasi He paboToil, He HOpMaJibHBIMH,
a MOBPEeXNAIIIUMH YCJOBUAMH XHU3HH. M Tak e, Kak HOpMaJib-
Hoe CaMOOOHOBJIEHHe TKaHeH NPOUCXOAHT MOJ KOHTPOJEM IIpPOU3-
BOAMMO#l paGoThl, TaK ¥ BOCCTAHOBHTEJIbHAsl PeakiHsl CoBepIlIaeT-
Cs Mo KOHTpoJeM pafouero COCTOSIHMS, (QYHKLHH NOBPEXIEHHO-
ro oprasa.

BoccraHoBuTesnbHasi peakuusi Ha NMOBpeXIeHHE KOCTH HJH Ha
YIUTHHEeHHe [eJoro KOCTHOTO OpraHa NPHBOAHT K 06pa30oBaHUIO
rpyGoit MomedH YAAJEHHOro OpraHa HJM ero uacti. B panbhed-
meM, moj BAMSHHEM (YHKUHH, BOCCTAHOBJEHHBIH opraH mprobpe-
Taer CXOACTBO C yTPaueHHBIM OPraHoM KakK IO BHeIHed ¢opMe,
TaK U 1O BHYTPEHHEH CTPYKTYype.

Ha ynajenne mesoff MBILUB, NPH YCIOBHU Nepecajkd Ha ee
MECTO H3MEeJbYeHHOH MBIIIeUHOH TKaHH, OpraHu3M OTBeyaeT odpa-
30BaHHeM OpraHa, KOTODBI NepBOHauaJbHO COCTOMT H3 HECOBep-
IIeHHOH TKaHH, HECNOocoOHOH K pabore. B nanbHeiimneM, B pe3yib-
Tare Pa3BUTHs HEPBHON CBSI3H, MOJ BJHSHHEM (QYHKIUHH, BOCCTa-
HOBJIEHHAsi MbllIIa NPHOGPETaeT OKOHUATEJILHOE CTPOEHHE.

PaGouee coctosinne, (QyHKIHS — HE TOJIBKO BaKHeHIee ycJjo-
BHE,— 9TO JBHUraTtejibHasi CHJa BOCCTAHOBJIEHHS.

[TonsTHO, MOYeMy y BBICLIMX JKHUBOTHBIX Kpemka 3Ta cuja. Bbl-
COKHH ypOBeHb KH3HeIeATeNbHOCTH O3HauaeT QOJBLIYIO H Pa3HO-
o6pasHylo PaboTy BCeX OPraHoB IIPU MOHUCKEe Y foOblue IMAILILY, [IPH
fercTBe H 3aluTe OoT BparoB. Uem HampsixkeHHee Gopbba 3a XKU3Hb,
TeM yaille COBMajaloT pabouue U IOBPEXKAAIOLIHe YCIOBHSI XKU3HH.
Boicokuit ypoBeHb CaMOOOHOBJIEHHA — 3TO NpHCnocoOJaeHHe K BOC-
CTAHOBJIEHHIO 4YacTel, pas3pylaeMblX Kak B pesyJbrarte paboThl,
Tak W B pe3yJbTaTe MOBPEKIAIOUINX YCIOBHU KU3HH.

Uro xe KacaeTcss BOCCTAHOBJIEHHUSl LeJIbIX OPraHOB, COCTOSIIIHX
H3 MHOTHMX MaTepHuaJjioB, TO 3TO IPHUCIOCOG/eHHe BhipaGaThiBaercs
y JKHBOTHBIX OPTaHM3MOB B Pe3yJibTaTe TaKUX YCJOBHH XKH3HH, KO-
TOphle COMPSI?KEHbl C YacTO# yTpaToil 3THX OPraHOB.

[TonoOublit B3raan 3awuiman [apsBuH. <..Bsrasm.., uro 3Ta
CMOCOGHOCThL OOBIKHOBEHHO OBIBAeT JOKAaJH30BAHHOH H CHelHalb-
HO#l H CJIYXKUT JJIST BOCCTAHOBJIEHHs 4acTel, JIerko yTpaunBaeMbIX
Ka)KJblM JLaHHBIM JXHBOTHBIM, B 3HAQUUTEJNBHOH Mepe CIpaBen-
JNuB»,— nucan apsuH.

Ecnu rosioAHbIX akKCOJIOTJIeHl HJIH TPUTOHOB JIepKaTh TpynrnaMu
B akBapuyMmax, TO OHH YPOHYIOT ApYr Apyra A0 Hey3HaBaeMOCTH,
oOKychiBasi JIallKH, XBOCTBI, KaOpbl, UeJIOCTH, [jla3za — BCE Te Op-
raHel, KOTOpble OTJHYAIOTCA Y 3STHUX KHUBOTHBIX YAUBHTEJbHBIM
CBOHCTBOM BOCCTAHOBJICHHUS.

CoTHn MHJIJIHOHOB JIET Ha3al, KOTAa O3epa W JYXH KaMeHHO-
YroJIbHBIX JIECOB KHIUENH 3€MHOBOJAHBIMH, BO3HHUKJO 3TO MPHUCIO-
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coOHTeJIbHOE CBOMCTBO. YCJOBHSl CYLIECTBOBAHHA — CKYUEHHas
XH3Hb B HErJyGOKHX, MepechIXalolUX BOJOeMaX, NPH HEeLOCTaTKe
MUY, iTPHBEJA K PAa3BUTHIO CKJIOHHOCTH — OOKYCBIBaTh APYT APY-
Ty BBHICTYNaloIIxe YacTH Tesa. B OTBeT Ha uacTble NOBPEXIEHHS B
opranuaMe BbIpaGaThIBAJIOCh NPUCNOCOGNEHUE K BOCCTAHOBJEHHUIO
yTpaueHHBIX yacTed.

TpymHo ckasaTb, KakuM Obll IYThb BBIPAaBOTKH 3TOrO IPHUCIO-
colJieHusl.

Bcero BeposiTHee, U B 3TOM cllyyae, KdK H BO BceX HAPYIHUX,
JABUTATEeJbHON CHJIOH Pa3BUTHS BOCCTAHOBHTENILHOH peakuuu ObLia
(YHKIUS OCTAaTKa Opraxa.

Korma opranusm oTBeuaeT Ha MOBpEXKJIeHHe MEYeHH BoccTa-
HOBJIEHHEM yTPaueHHO# uacTH, OpocaeTcs B [Jla3a YBeJHUCHHE
OCTaTKa MOBPEXAEHHOro OpraHa. [IpuuuHa 3TOro yBeJHYEHHd IO-
HATHA: Ha OCTaBUIyIOCA YacTh MajaeT MOBHILIEHHAss Harpyska.
OyHKIHSA OCTABIIEHOS YacTH_ MOBHILIAETCA. [IPOMCXONUT yBeJHue-
HHE OpraHa, Hocsiliee Ha3BaHue (YHKUMOHAJBHON, TO ecTh pabo-
yeif, runeprpodun. Jlonroe BpeMs CUHTAJIOCh, YTO NPH yHAAJEHUH
YaCTH MeYeHH HAacCTOsIIero BOCCTAHOBJEHHS, TO eCTb HOB0OOOpaso-
BaHUs, HE NPOUCXOIUT — YBEJTHUHBAIOTCA OYATO Obl TOJBKO pas-
Mepbl TeX pabouuX 4acTed, U3 KOTOPBIX COCTOHT INeueHb. DTO OKa-
3ajoch HeBepHbIM. BoccTanoBsienne mpoucxonut. HosoodpasoBan-
Has yacTb BOBHHKaeT NyTeM OTPacTaHusd oT crapoi. Bmecte ¢ tem
IIPOMCXONUT H YBEJHUEeHUE pPa3sMepoB, TUNEPTPOdHUA OCTaBIIEHCS
YacTH, KoTopasi 00si3aTeJLHO NPeIIecTBYeT BOCCTAHOBJIEHHIO. DTO
OCHOBa pereHepanui.

OxHako meyeHb — OpraH, COCTOSALIMH M3 MHOXECTBa CpaBHU-
TENbHO NPOCThIX 4Yacrefl. [Ipu pereHepaluu meueHU NPOUCXOAUT
BOIIPOU3BOACTBO 3THX yacTell. C KOHEUHOCTBIO Jejl0 OOGCTOUT 3HA-
YHTEJIbHO CJIOXKHEe,

HcTouHHKOM BOCCTAHOBJIEHHS] MOXKET OBITb TOJIBKO OCTATOK KO-
HeyHocTd. Eciu ynamiTh KOHEUHOCTb IENHKOM, BMECTE ¢ JIOmaT-
KOil ¥ KJIOUHIeH, BOCCTAHOBJIEHHs He OyAeT. 3HAUUT, OCTATOK Op-
raHa MMeeT NepBOCTeNeHHOe 3HAuUeHHe IJsa pereHepauuy. Uno xe
C HUM INPOHUCXOIUT?

IlepBoe, uto GpocaeTcs B ryiasa IpH H3YYEHHH OCTAaTKa KOHeU-
HOCTH Y aKCOJIOTJISI HJIH TPUTOHA — MPOLECC €ro caMopaspyIleHHs.
Bce martepuasbl, U3 KOTOPBIX COCTOMT KOHEYHOCTb — KOXKa, KOCTH,
MbIIILEL], HePBbl,— B TOH MJI1 HHOH CTeNeHH OOHAPYKHUBAIOT MHpH-
3HaKH pacraja, yTpauMBalOT CBOE HOpMaJsibHOE CTPOEHHE, pa3py-
matorcsi. J)KHBoe, HeKJeTOUHOe BEIIeCTBO, B CaAMbIX Pa3HOOOGPa3HbIX
dopmax, pa3BuBaeTcss M3 IPOLYKTOB 3TOro pacnana. M mosonee,
O6ypHO pa3MHOXKalolLluecss KJIeTKH BO3HHUKAIOT B JKHBOM BelllecTBe,
Crapsle, OABEPriIHecs pPa3pyIIeHHIO TKAHH NMOPOXKAAIOT HOBYIO —
BOCCTaHOBHTEJBHYIO TKaHb,

CoBeTckue HCCENOBaTEAd NaBHO TipiAaBaju GOJbINOe 3Haye-
HHE TIpolleccaM €aMOpa3pyllleHHst B ocTaTKe NMOBPEXIEHHOro opra-
na. Ho tosbko Ttemeps, nmocie uccnenosanuii O. B. Jleneuuuckod,
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YCTaHOBHBIIEH POJb *KUBOTO BellECTBa B OPraHu3Me, CTajlo SCHO,
YTO pachaj TKaHed B OcraTke IOBPEXAECHHOTO OpraHa sBJseTcs
BaXKHeHUIHM YCJIOBHEM BOCCTaHOBHTEJBHOIO NPOLECCa.

Coserckuil uccienosarenb JI. B. [lojexaes eme B 1935 romy
YCTaHOBMJI, 4TO UCKYCCTBEHHOE IIOBPEXKIEHHE OCTaTKa OpraHa €io-
COOCTBYeT ero BOCCTaHOBJEHHIO. ¥ OGeCXBOCTBIX 3€MHOBOIHBIX [O-
3BOHOUHBIX JKHBOTHEIX, K KOTOPBIM OTHOCATCS JISITYUIKH W KaOHl,
CBOACTBOM BOCCTAHABJHBATh YAAJeHHble KOHEUHOCTH H XBOCTHI 00-
JIalaloT TOJNLKO JIMYHHKH — FOJIOBACTHKH, Ja ¥ TO HAa PAHHHUX CTa-
JusxX pa3BuTusi. Ho ecnn KyJbTioO yAaJleHHOH HOXKH TOJIOBACTHKA
TIOBPEIUTb MHOTOUYMCJIEHHBIMH YKOJaMH MTOJIKH, CIOCOOHOCTB K pe-,
reHepauund OGHAPYIKUTCS y TOJNIOBACTHKOB JIATYLUIEK H Ha MO3AHHX
CTajMAX pa3BuTHs. PaspyllleHue TKaHell B ocTaTKe oprana Oyner
croco6CTBOBaTh BoccTanosgeHuo. B cere yuenus O. b. Jlenewnn-
CKOH O KHBOM BEIIlECTBe CTaJO MOHATHBIM 3HAUEHHE MOBPEXICHHUs
oCTaTKa opraHa Jjs ucxona pereHepanuu. [ToBpexneHue ycHiu-
BaeT pacmaf TKaHel, ¥ BMeCTe C TeM, CJIeI0BaTe/NbHO, CIOCOGCTBYET
Pa3BHTHIO JKHUBOMO BeLIECTBA — HCTOUHHKA BOCCTAHOBJIEHHS.

MoxHo 6blIo OBl MOAYMAaTh, YTO CBOMCTBOM TKaHeHd ocraTKa
‘OpraHa NojBeprathCs pacnany # oObACHseTcs CNoCOOHOCTH Opra-
HH3Ma K BOCCTAHOBJIEHHIO YTPaueHHBIX opraHoB. Torna pasiuuus s
PereHepantoHHOl CIOCOGHOCTH OPraHu3MOB OO BACHANUCE Obl O4eHb
IIPOCTO: ¥ aKCOJIOTJISI HJIM TPHUTOHA TKAHU OCTATKA OpraHa mojBep-
TalTCA CaMOPa3pyIleHHIO, a Y MeTyXa HJH KpBICHl 3TOT MPOLEece
He MPOHCXOAHUT, NTO3TOMY B OZHOM CJIyya€ pereHepalusi HMeeT Me-
€10, B ZpyroM orcyrcrByer. OQHako B NeACTBUTENBHOCTH Iej0 00-
crout coBceM He Tak. CamopaspylieHne TKaHefl B MOBPEXIEHHBIX
Opranax IPOUCXOAUT Y BCEX XKHBOTHHIX OPraHU3MOB,

B nameft 1aGopaTopun H3yyaJauch H3MeHEHHsS TKaHe#l B OCTaTKe
AMIYTHPOBAaHHOH HOTH y LBIIVIeHKAa. Bce TKaHH 0OHapyXWBaIOT
TpU3Raku camopaspyiueHus. M U3 TPOLYKTOB paspyllleHHs BO3HH-
KaloT HOBHI€ TKAaHH, 3a CYET KOTODPBIX IPOUCXOJHUT TPUCHOCOOIEHYE
NIOBPEXAEHHOr0 Oprana K M3MeHuselicss GyHkuuu. Paspacraiorcs
MOKPOBHAS U COeNHHUTENIbHAS TKaHH, 3aKpblBasi MIOBEPXHOCTb pas-
pe3a cjoeM MoJofo#i KoxKu. Paspacraercs Mojiozas KOCTHasi
TKaHb, OKpyXaf KaK MY(PTOH OCTAaTOK CTapOi KOCTH M 3aKphblBasd
OTBepCTHE, BeAyIliee B ee TIOJO0CTb, Pa3pacraercs MblleuyHas TKaHb,
mozjpacrasg K HOBOOOPa3OBaHHOH KOCTHOH TKaHM H TPHKPEILISsCh
K Hell ¢ momolblo cyxoxuauil. Paspacraiorcsi HepBEbl, MOAXOAS K
MBIIIAM M BCTyNasi ¢ HHMH B CBfA3b. Bce TKaHu mojaBepraiorcst
nepecTpoiike, NPOUCXOAANIel Ha OCHOBe caMopaspyiueHus. A Boc-
CTAHOBJIEHHs] aMIYTHPOBAHHONH KOHEUHOCTH He NMPOUCXOOUT. B ueM
JKe MPHYMHA TOro, YTO B OLHOM CJydae pacmaj rKaHeH B OCTaTKe
opraHa BefleT K pereHepauMH, a B IDYPOM TOJbKO OGeCleuHBaeT
npucnocobseHne K H3MeHeHHO# ¢opme W (yHKuun opraHa? [lpu-
UYHMHa, OYEBHJHO, 3aKJIOYaeTcd B TOM, UTO OPraHH3M TPHUTOHA HJIH
aKCOJIOTJIT VHACJIe0BaJl BOCCTAHOBHTEJBbHYIO PeakUHio Ha yTpaTy
KOHEYHOCTeH OT NaJIeKHX IMPeJKOB, XKUBIIMX B TAKUX YCJOBHSX,
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KOrja yacTasi yTpata KoHedHOcTeil Gbljia ycjoBHeM HX Xu3HH. U B
OTBET Ha 3TO YCJOBHE, Ha OCHOBe MNPOLECCOB caMopa3pylleHus B
ocTaTKe KOHEUHOCTH, BbipafoTajiach peaKudsi BOCCTaHOBJIEHHS
yTpaueHHOH KOHEUHOCTH. DTa peakuus, OYeBHIHO, BO3HHKJIA B pe-
3yJibTaTe U3MEHEHHI OCTaTKa OpraHa Hoj BJHsiHHeM paboThl, MOJ
BJAHSHUEM (QYHKIHH.

B Hacrosuee Bpemsi TPYAHO CKasaTb, 4YTO MPOHCXOJHIO C
OCTAaTKOM OpraHa, KOrJla MMJIJIMOHBI JIeT Ha3aja TOJBKO elje pas-
BHBaJach BOCCTAHOBHTENIbHAS Peaklysi Ha yTpaty Koneunoctd. Ho
o TOMY, Kak BeleT ce0si COBDeMEHHBIH aKCOJNOTJb, YTPAaTUBIIHA
KOHEUYHOCTH, MOXKHO JOTaJblBaTbCs, KaK OTBeYaj OpPraHH3M JApeB-
HEero 3eMHOBOJHOIO Ha yTpaTry HOT.

AkcosloTib TBITAETCS TOJIb30BATBCS OCTATKAMH KOHEYHOCTEH.
On nejaer UMM TJaBaTe/lbHble ABHXKEHHS, Ha)Ke ONMPaercs Ha
HuX. HecoMHEHHO, OCTaTKH KOHEUHOCTEH HecyT OonpeJesieHHYIO IBH-
ratebHy0 (PYHKUHIO, H 3Ta (YHKIHUS O4YeHb HaIpsiXKeHHas B CBS-
31 C HENPUTOJAHOCTbIO HEYKJIOXKHX OODYOKOB K TeM IBHXKEHHSM,
KOTOpble aKCOJIOTJhL Npou3sonut. HecomHeHHO, 31ech uMeeT MecTo
H pabouass runeprpodus OCTATKOB HOT.

Ho npencraButh cebe, uto6bl pabouass runeptpodus ¥ B JaH-
HOM CJiyuae, Kak B MeueHH, Nepepocsa B BOCCTAHOBUTEJbHBIH NPo-
mecc, HeBo3MoxkHO. KoHeuHocTb — He mneueHb. Ee BoccranoBJe-
HHEe — 3TO He BOCMpOU3BEeNeHHe TeX Ke yacTeH, M3 KOTOpPHIX Co-
CTOHUT OCTaTOK opraHa. dTo NOAJHHHOe HOBooOpazoBaHue. Huka-
kasg pafouasi runepTpoHs He MOXKeT NPHBECTH K OTPACTaHHUIO HO-
BOIl KOHEUHOCTH U3 ee OCTaTKa.

ITpuxonurcs cienaTh NpeanoJioKeHue, 4yTo npuobpeTeHue CcBoii-
CTBa BOCCTAHABJHBATh yTPaueHHble KOHEUHOCTH IPOH3OLLIO MyTeu
npeobpa3oBaHus M3MeHeHHH paoTalollero ocTaTka NPH yHacje-
JOBaHUM 3THX H3MEHeHHH NOCJACAYIOIUMH INOKOJIEHHSMH.

UeJioBeueckHii OpraHM3M JiHLEeH CBOHCTBA BOCCTAaHABJHMBATh
yTpaueHHble KOHEUHOCTH. UesloBeK, Kak ¥ €ro npexkH — MJeKONH-
Taoliye, Aaxe B AaJeKoM IPOLIOM He NMOABepraJcs TakuM Io-
BPE€XKAaOIUM BO3IeHCTBUSM, KOTODble MOIJIM Obl BBI3BAaTh Pa3BH-
THe 3T0TO CBOHCcTBa. Ho HccienoBaHHe BOCCTAaHOBHTENBHOH Deak-
Ky OpraHuaMa MJIEKONHTAMOLINX Ha NOBpeXKJIeHHe TeX MaTepua-
JIOB, M3 KOTOPbIX NOCTPOEHBl HX OpraHel, BHYIIaeT HaleXAy Ha
BO3MOXXHOCTh HCKYCCTBEHHOTO CO3[aHUs 3TOro csoiicTBa. OBnaje-
HHe TalHO! 3apOABILIEBOro pPasBUTHSI KOHEYHOCTH, pPacKpbITHE
<noco6a, KOTOPbIM OCYIIECTBJSICTCS Da3BUTHE KOHEUHOCTH B 3apo-
JBIIIEBOM COCTOSIHHM, — NYTh K pelleHHIo 3TOH 3alauu.

OcBoGoxKeHHe HayK{H OT BBIMBICJIOB, KOTOPbIMH IHTAJOCh yue-
Hile O pereHepauud Ha TMPOTSKEHHHM TMOJYBEKa, — BaKHelilee
VCJIOBHe IJIOLOTBOPHON paGoThl B 00J1aCTH sIBJEHHH DereHepauuu.
®axTel pa3obJayaloT CTapyld BHPXOBCKO-BEHCMAHOBCKYIO TEOPHIO
pereHepallMi Kak JixkeHayuHblil foMblices. JlanbHeilas paspaborka
YueHHs1 O BOCCTAHOBUTEJbHEIX CBOHCTBaX OPraHM3MOB HOJI2KHA HTTH
Ha OCHOBEe HOBOH, GHOJOTHUECKOH TeCpUU pereHeparii.
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3AKMIOYUTD AOrOBOP CTPAXOPAHMA HU3IHU

MOXHO MO OQHOMY: UNTK HECKOSIbKMM BUJAM

CTPAXOBAHUA HA PA3JNIMYHBLIE CPOKM M HA

NIIOBYIO CYMMY.

An8 3AKNMIOUEHMA [OrOBOPA CTPAXOBAHMA

OBPALLAMTECL B MHCMEKUMM MAM BbI3bIBARTE

ATEHTA FOCCTPAXA HA AOM.

[sasroe ynMenue socydaper eTpaxc CCCP,



