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BO3HUKHOBEHME U [PEOEPA30BAHUE CUCTEMBI
MOP®OTEHETHUYECKUX KOPPEASALUUN B TPOLIECCE
3BOAIOLMU -

H. 1. LIMAABI'AY3EH

Hs Haucraryra ssoatoguommoit mopgpororuu Axagemuu Hayx CCCP

(ITocmynuaa 20. [V. 1940)

[lpobaema uearocTHOCTH OpraHusma, HECOMHEHHO, CTOHT B HacTosALlee
BpeMs B LeHTPe BHHUMaHHA 6uoArormyeckoii municaun. Ha 3anage ona sBasercs
OCHOBOH, Ha KOTOpOH CTPOATCA HAEAAMCTHYECKHE HNPEeACTaBACHHS MOA-
HHX ,9MEPAXKEHTHCTOBY, ,XOAHCTOB® H ,OpraHHUUCTOB®, NPHHUMAIOIUHUX
»UEAOCTHOCTb" KaK Hepa3AOXHMMOE CBOHCTBO OPraHM3MOB; Y HAC OHa I[OA-
ACHHT pa3paboTKe HA OCHOBE MATEPHAAHCTHYECKOr'O aHaAH3a (aKTOpPOB,
00YCAOBAHRAIOIIHX CylIECTBOBAHHE H PasBHTHE BTOH LEAOCTHOCTH.

Hepeako y mac (kak m ma 3anajze B Aarepe MEXaHHCTOB) HPOCTO OTMa-
XUBalOTCA OT BTOPOH kacTm npobOaeMbl, cuuTas €€ HecCyllecTByiolleH, Tak
Kak IleAoe-Z€ JaHO SapaHee M Ml He Moxem cebe mnpeicraBuTb MHKaKoh
Opraumsallun, KoTopas He Gmaa 6bl ¢ camoro Havaaa ueaoctsoi. [loaromy
(QHBHOAOTHYECKASA, T. €. PYHKIHOHAAbHAA, LEAOCTHOCTb AAHHOI'O OpPraHu3Ma
TOZAEKHT, KOHEYHO, aHaAH3y, HO HCTOPHA €€ MNPOHCXOXACHHA HAKOOb He
cocTaBafgeT ocoboii nmpoGaemhl.

RonewHo, m mepBHuHble HeAH(DPEPEHUHPORBAHHDIE OPTaHH3MbI, ECAH NpPeA-
CTaBATb cebe HX CymjecTBOBaHHE, AOAXHB ObAH OBTP UEAOCTHDIMHM, HO
BMECTE C TEM R CBOGOAHO ZEAMMBIMH. 3a KaXABM JEACHHEM CAEZOBAAC
BOCCTdHOBAeHHe ueAoro. [lpeicraButb cebe BOCCTaHOBAGHHE 1I€AOCTH He-
AuddepeHIHPOBAHHOIO OPraHMsMa He cocraBageT ocoboro rTpyaa. Comcem
HHau€ 0OCTOMT JAeAo, eCAH Mbl HMeeM nepej cofoii, HanpuMmep, paspesaH-
HyI0 acuuAH0. .3jeCb BOCCTRHOBAGHHE CROBHOrO JAHPPepEeHUHPOBAHHOrO
LEeAOTrO NpEeACTABASET yxe cAoXHeHmyo Hayunyro npobaemy. Cesasb Hegup-
PEepeHIHPOBAHHOTO LEAOro MOXET PaCCMAaTPHBATHCS KaK NEpBHYHO JaHHOE.
Ho cBasy pacurenenmnoro, judppepeHHHPOBAHHOrO IIEAOTO JaeTCs, Heco-
MHEHHO, BTOPHYHO.

[lpogeccnt ycramosAenus ceAzm, T. e.Kopperduuil, MeXAY 4acTiMH Opra-
HU3Ma, No Mepe ero guddepeHUUpoBaHHnsd, Mu HasniBaeM uurerpauuei. [Ipo-
UECCH MHTEerpauuMM HEH3MEHHO M Hens0eXHO CONPOBOXAAIOT H JONOAHAIOT
npoueccnl zudpdepeHunaunn, # TOADKO HAa OCHOBE €jHHCTBa O0EHMX IPOTH-
BOMOAOMHNX TeHAEHIMH BO3SMORHO NPOrpecCHBHOE pPasBHTHE OPraHH3MOB.

Chcrema B3ammocBsseit He zama 3apaHee, OHa Pa3BHBAETCA H YCAOX-
HAETCA B NpoLecce MPOTrPEeCCHBHOK DBOAIOLIAM OPraHH3MOB. -

Cucrema B3auMOCBA3EH COCTABAAETCA W3 DAEMEHTOB Pa3AHYHOTO Xapak-
Tepa: 1. [lpemage Bcero aro B3aMMO3aBHCHMOCTH B XH3HEGHHLIX (QYHKIHAX
OpraHusMa, OAarogaps KOTOPHIM NPOMCXOAHUT COMAACOBAHHOE TEYEHHE OCHOB-
HbIX (H3HOAOT'HYECKHX MPOUECCOB B PA3AHUHLIX €ro YacTAX. JTO (PHSHOAO-
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rHYecKHe KOPPEAAIMH B Y3KOM cmhicAe cAosa. 2. Bropas xareropus kop-
peAsguii — 3TO B3aUMO3aBHCHMOCTH B IIpoleccax HHAHBHAYAALHOrO Pa3BH-
THS, T. €. (popMooGpasosaunsi opraHusma. KoHeuHo, M B pa3sBHBAIOLIEMCH
OpraHHsMe HMEIOTCS THHOUYHBE (PH3HOAOTHYECKHE KOPPEAAUUH, PEryAupylo-
mHe (PYHKUHOHAADBHYIO JEATEAbHOCTb BMOPHOHAABHDIX HAM AHYHHOTHBIX
opraHoB. TaKkHe B3aNMO3aBHCHMOCTH ONPEAEAAIOT TEYEHHE DPABAMYHDIX HM3-
HeHHO BaXHBIX (PHBHOAOTHYECKHX MPOLECCOB, KOTOpbhie B 00meM xapaKTepn-
3yioTcs cBOeit Aerko#t obparumocrsio. Ha psagy c aTUM BO3MOXKeEH, 0O4HAKO,
H MeHee AErkKo oOparemuit ad@exT KaK BhipakeHUEe TEX K€ (QYyHKUHOHAAD-
 HbIX 3aBHCHMOCTEHl. OTO mpemje BCEro B3aMMHOE TPOPHUECKOEe BAHAHHE
OPraHoB, HaxXOAAIMXCA B (PYHKUHOHaAbHOH BsammocBasu. PesyAbraToM Mo-
KeT ObiTb yCHUAEHHBIF POCT HAH YCKOPEHHas JAud@depeHUHpOBKa dTHX
OpTraHOB.

3to TPOPHUYECKOEe BAHAHHE MOXKET YaCTbIO NEpEeiiTH U B AETEPMHHHPYIO-

illee BAHAHHNE, €CAH B pEsSyAbTATEC AKTHBAUHH PYHKIHOHAADHBIX B3aHMOCRA™
3ell MPOUCXOAMT PasSBHUTHE TEX HAH HHBIX CHEUUPHYECKHX THCTOAOTHYECKHX
MAH O6meMOpP(POAOIHIECKUX CTPYKTYp (HanpuMmep, CTPYKTypa H (Qopma KO-
CTH 110 BAHSHHEM JesTeAbRocTH wmbimyg). B aTtom caAyvae s rosopio 06
SPrOHTHYECKHX Koppeasasuusx (or rpedeckoro &0yov — pabora).
3aecp MopdoreHeTHUecKHik aPdeKT ABAAETCH, TaK CKasaTb, NOGOYHHIM pe-
3YAbTATOM CYILECTBOBAHHA (YHKUHOHAABHOR B3aHMO3aBHCHMOCTH.
. Haxkonen, BsaunmozeiicTpue Jacreili B Pa3BHBAIOMIEMCS OPraHHW3ME MOXET
BECTH yxe npaMo K (opmoobpasosaTeAbHbiM npoueccam. (Dopmoobpazosa-
fiHe SBAseTCH TOrja He NOODOYHLIM PE3YAbTATOM CYIIECTBOBAHHMS B3aNMO3a-
BHCHMOCTH MEXKJY ABYMSA HAH OOAe€ UYaCTAMH, a OCHOBHbIM €€ Bblpaxe-
HueM. B aTOM cAy4Yae S5 roBOpl0 0 MOPPOTreHEeTHUUECKHX Koppe-
ASIHAX.

AcHo, 9TO MeXAY PHIHOAOTHUYECKHMH KOPPEASUHAMH, 3PrOHTHYECKHMH H
- MOP(MOreHETHIECKMMH HUMEIOTCA Bce Imepexoabl. Y B3POCAOro OPraHu3Ma
¢popmoobpazoBaTeAbHble NPOLUECCHl CBEAEHbBl K MHHHMYMY, ¥ B3aHMOCBA3b
JacTel BhipaxaeTcs B Popme (PUINOAOIHYECKHX KOpPPEAAUNH MeXAY AETKOo
o6paTHMbIMKE RHUSHEHHBIMH fNPoleccaMH. Y MOAOAOro, eile pasBHBAIOMErocs
OpraHH3Ma, AHOIb BCTYNAOILEro B NOPYy CBOEH JePHUHHTHBHOH XKH3Hezes-
TE@AbHOCTH, T€ XK€ (PHUSHOAOTHUECKHE KOPPEASALUWH HrpaloT B TO XK€ BpEeMA U
pPOAb PAKTOPOB, OOYCAOBAHBAIOIINX PA3BHTHE MHAOTHX TaK HAa3blBaeéMbIX
PYHKUIHOHAADHHNX CTPYKTYP, AAIOIIUX OKOHYATEAbHYIO) OTHIAHU(QOBKY Pa3BHBA-
owuMcs  GopmMaM, T. €. BHICTYNalOT B POAH 3PrOHTHUECKHX KOpPpPEASUUii.
Y 9mM6pHOHa Xe, Y KOTOPOrO MOYTH BCA IHEPrds pacxoayeTcs Ha (oOpMO-
obpasoBaTeAbHbiE IIpouecchi, I0A00HbIe Me KoppeAsiuuu OOYCAOBAKUBAIOT
B3aMMO3aBHCHMOCTb MEXJAYy ITHMH, XapaKTEpHbIMH AAs 3MOpHOHa, GopMamH
KUSHEACATEABHOCTH. 3JeChb KOPPEAAUHUH BHICTYNAIOT B POAH CNeLH(PHIECKHX
MOp(OreHeTHYECKHX B3aHMO3aBHCHMOCTEH.

Peskux rpaneil Mexay 3THMH (QopMaMH KOppEeASANMil NPOBECTH HEAbBS —
OHH NEPpEXOAAT OAHRK B ApPYrHe, MEHAA CBOE BhIpAKCHHE IO MEpe pPa3BUTHA
caMoro opraHmsMma. J3jaecb Kak 6yaro Bce sacuo. Herpyano cebe Takxe
NPEACTaBHTb H MpOllecC CcMeHbl POPM KOpPpeAsuuii BO BpeMsa PHAOTEHeTH-
4JECKOro PasBUTHA OPraHHM3MOB, KaK, HanpHMep, IOCTENEHHOE '3aMenieHHe:
HEKOTOPLIX SPrOHTHYECKHX KOPPEAAUHH MOPPOreHEeTHIECKHMH 1o Mepe
»OMOPHOHAAHBAUUH CaMOr0 MHAMBHAYAALHOIO pPA3BHUTHA.

Ocraercs, oOaHaKO, OCTaHOBHTHCA NOAPOGHEee Ha TeX B3aHMOCBASSAX,
KOTOPbie 51 HAa3BaA '€HOMHBIMH KOppeAsSUHAMH. Sl yxe ykasmmana
B nevaTd (1938), uro MexAy HHUMH M MOPPOTEHETHYECKMMH KOPpPEASLUAMH
TaKXKe HEADb3A NPOBECTH PEBKOH TIpaHH, YTO H 3A€Chb Mbl HMEEM B3aHMOIe-
pexoam. OzHako, eCAH cuegnpuka 3HAYEHHS (PHSHOAOTHUECKMX, IPrOHTHYE-
CKHX A MOP(POreHETHYSCKHX KOPPEAsIUHH, OYEBHAHO, HE BbI3HBAaET COMHE-
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HH, TO OTHOCHTEAbHO TECHOMHBIX ROp’iJeaagnﬁ TAKO# SICHOCTH, IOBHAHMOMY,
ver. $ ykasbiBaA, YTO INéHOMHDbIE KOPPEASUHH OCHOBBIBAIOTCSH, OYCBHAHO, Ha
BHYTPUKAETOUHBIX OWOXMMHMUYECKHX MpolieccaX, NPOTEKAIOUWHX HAa PAHHHAX
CT2AUAX Pa3BHTHA, XOTHA PE3YAbTATH TaKOrO poja CBA3H OOHapyXHBAIOTCH
WHOTAa -KaK pas Ha 6oree NMO3ZHHX CTajHAX. JTO He GHIAO MOKAa3aHO C AO-
CTAaTOYHOK SCHOCTbLIO, YTO HAaCTHYHO OODsCHAETCA MaAOH HBYUEHHOCTbIO BTHX
aaBuchmocTeii. Kpome Toro, s HeZ0CTATOWHO ACHO MOKa3aA, KaKOBBHI COOTHO-
IUEHHSI MeXAy TreHOMHBIMH ¥ MOPQOI'€HCTHYCCKHMH KOppPEeAAUHAMH, XOTSA
B pa3HBIX MeCTaXx M B Pa3HOfl CRASH m OTMEYaA, UYTO HMMEHHO I'€HOMHbiEe KOp-
peAsiliuM H sABAsioTcs Tofi nepBuuHo#l O6asoi, Ha KOTOPOH pPas3BHBAIOTCA
saTeM MOp(POreHeTHYECKHE, & TaKXe H (PYHKUHOHAAbDHbIC B3aHMO3aBHCHMOCTH.

Bonpoc 0 BO3HHKHOBEHHH HOBHIX MOPJOreHETHYECKHX KOPPEASAlHd He
NPEACTABAAET OCOOMX TPYAHOCTEH, ECAR K HeMy NOAXOJNTb C TOYKH 3pe-
HHAA Mopdoaora. B npouecce sBOAIOLHH, OZHOBPEMEHHO C HOBHIMH JHDOe-
peHIIHpOBKaM, 00A3aTeAbPHO YCTAHABAMBAIOTCSH M HOBbIE€ B3aHMO3aBHCHMOCTH
KaK BHYTpPeHHHE (DaKTOpPbI, ONpejeAfIOlde HaCA€JCTBEHHOE OCYUIEeCTBAEHHE
3TUX JUPPepeHuUpoBok (T. €. NPOUECCH HHTErPaUUN SABASIOTCH YCAOBHEM,
0e3 KOTOPOroO HEeBO3MOXKHA M HACA€JCTBEHHO ACTePMHHHpPOBAHHaA AHPPepeH-
uranns). CHcreMa KoppeAsanu#, CBASHBAIOIIMX pasBHBalOWuiicA OpraHusMm
B OJHO LIeAOE, UMEET, CAEAOBATEAbHO, TY Xe HCTOPHUYECKYIO OCHOBY, KaK M
cama opraHusayguda. [losToMy HCTOpHUYECKH CAOXHBIIMECHS B3aHMOOTHOUIEHHS
yacTed U ABASAIOTCA BMeCTe C TEM Ha KaXJOoH cTajHH pas3BHTASA B POAH
$paKTOPOB, ONpeACAAIOIINX JaAbHeHIIee TeYeHHE NPOUECCOB Pa3BHTHSIL.

eXAZY BCEMH TAaK HAM HHavYe CBASAHHLIMH 4YacTAMH OOHapyXHBAKOTCH
B3aMMOAEHCTBHSA, KOTOpHe B 6oAbmiedl HAM MeHbInel Mepe NpH 0O pe-
TAOT JeTEePMUHHPpYKOIIee BSHadYeHHe. JakuM 06pasoM, THIHY-
Hbie MOP(POreHETHYECKHE KOPPEASLIAH pa3BHBAIOTCA BCErja Ha Gase McrO-
PHYECKH CAOXHBIIMXCSA COOTHOIUNCHHM MEXRJAY 4YacTAMH pasBHBAaKIIErocs
oprasusMa. YIOMAHy emle, 4TO €CAH YCTAHOBAEHME HOBBIX KOppeAsuuil cBs-
3aHO yae C BO3SHHKHOBeHHeM AKOOil HOBOH JAuddepeRUMPOBKH, TO paspy-
IEHHE CTapbiXx KOPPEASUHH HEH3MEHHO CONPOBOXAAET PEAYKUMIO OPraHOB,
NOTEPABUIHX CBOE 3HaYeHHeE. -

Ecau cucrema mMop@oreHeTHUECKHX KOpPEAIUME HMEET Ty XKE HCTOPHYe-
CKYy10 6a3y, Kak ¥ BCS OpPrasHmsanus, TO, CA€JOBaTeAbHO, OHa CO3JAaeTcH,
OYE€BHZHO, B IIPOLECCE TOI'0 XKe eCTeCTBEHHOro orbopa Hanboaee mnpHcCHO-
COOAEHHBX, T. €. B JaHHBIX YCAOBHAX OoAee ®RN3HECHOCOOHBIX Oco6eil.
CHphiM. MaTepHarOM AAS TakKoro orbopa cAyxaT HacAe€ACTBEHHBle H3MeHe-
HUSA, T. €. Myrauuu. [losToMy Mbl uMeHHO B nocAeguMX MOKEM HaZeATbCH
HaUTH Te DAEMEHTapHblie (POPMbl B3aHMMOCBA3H, KOTOPHE SABASIOTCA TIeHETH-
YeCKOH 6a30# JAA MOCTPOEHHA HOBBHIX MOP(POreHETHYECKHX M 3IPrOHTHYECKHX
KOpPEeARLRH.

BsaumocBasu, onpezeasiempie HenocpeACTBEHHO HaCACACTBEHHBIMH (ak-
TopaMH, s yxe o6osHawar panbpme (1935, 1938) xak renomubie KoppeasuHH.
[lpu sTOoM 51 pasauuar gBe Qopmml aTHX KOppeAsLHiL:

1. Hanboaree mnpocToii dopmoli cBA3M MeXAY HACACACTBEHHO OGYCAO-
BACHHDIMH MpoleccaMy CAyXaT, HECOMHEHHO, SBAC€HHA CLENACHHS, T. €. X p O-
MOCOMHDBI € KoppeArsuuu. Sl zymal, oOJgHaKO, YTO H3BECTHOE 3HAYEHHE
3TH ABACHUA MOrYT WMETb AHUlb B HPOliecCe MEPBOro 3aKPENAEHHS HEKOTO-
PbiX OAaronpuATHHIX KOM6HHaUHi, €CAH OHH CO3JalOTCA MYTAUHAMH, T'€HHBIE
H3MEHEHAA KOTOPHX AOKaAH30BaHbl B OAHOM XpoMocoMe (uro Gmieaer, oue-
BHAHO, He yacTo). Bo BcakoM cAywae, XpoMOCOMHBIE CBASH HE MOTYT HMETb
AAHTEADHOrO 3HAYEHHSA H, CA€JOBATEAbLRO, He MOryT OBblTb OCHOBO# ZAA
yCTaHOBAEHHA OOAee NPOYHHIX B3aMMO3aBHCHMOCTEH. .

2. Apyraa KaTeropus TeHOMHbLIX KOPPEAALHH, KOTOpble A HaBHIBAA
QP ECHOTCHETHYECKHMH, BhipaKaeTca B ABACHHAX THNHYHOrO nAefio-

1%*
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TPONMU3MA, T. €. MHOXKECTBERHOrO BHpPaXeHHS H3MEHCHHA OTAEGAbDHLIX TIEHOB,
$aBACANIEIO OT Pa3AHUHOTO AeHcTBAS M3MEHEHHbLIX MOPPOTEHETHUECKHX NPO-
AYKTOB .Ha pPasAHYHbIEe WMaCTH OPraHH3Ma. |

[lepBruno, oueBHano, A1060e HaCAECACTBEHHOE H3MEHEHHE JOAXKHO OBAO
M3MEHATb BECb OPraHWSM B LEeAOM. ECAR paBHBle YacTH BTOro OpPraHH3Ma
HAXOAATCA B Pa3sHOM TNOAOMEHHH OTHOCHTEADHO (AaKTOPOB cpexnl (HatpH-
nep, 0,), T. e. mpoyeccH o6MeHa B HHX HAYT HECKOABKO PasAHYHO, TO,
O4YEBHAHO, U3MEHEHHE OJHOI'0 HACAEJCTBEHHOI'O (paKTOpa INPHBEAET X pas-
AMYHDIM H3MEHEHHAM B BTHX, PAa3HHX NO CBOEH PHUIHOAOTrHUECKOH CHTYAalHH,
qQacTAX. LCAM STH H3MEHEHHS HMEIOT, {IpM JAHHBIX YCAOBHAX, HeoGpaTHMbi
xapakTep, T. €, KacaloTcsi o6pasoBaHHA GoAree CTOMKHX NPOAYKTOB, TO BO3-
MOXHA Ha 9TOM NYTH HACAEACTBEHHad AHPPEepeHUnauusa OpraHuaMa, Olpeje-
AsieMasi, OAHaKO, B CBoe#f peaAM3sanuH, Ha H3BECTHOH CTaJHH Pa3BHTHSA,
HeKOTOpbIMH  (dakropaMu BHemHe#t cpean. Juddepenyuauus BO3BMOXKHa
1 B TOM CAy4Yae, €CAH JETEPMHHHPYIOUIHE €€ MPOAYKTHl OCTalOTCA BHYTPH
TeX KAETOK, CrneuH(pHYECKHE XapakTep oOMeHa KOTOPHIX ONpEeAEASEeT CIeuH-
¢$uUKy AeBCTBHH JaHHBIX IPOAYKTOB. |

Ilo Mepe ycAoxkHEHHA CTPOEHMS OpPraRMsMa MPOHCXOAMT H3BECTHaA AUP-
pepeHIHaUHs JeTepMAHAPYIOMMUX MpoayKToB. Kaxawit ua arux npogykros
AeficTByeT pPa3sjiKYRO Ha pa3sAHYHBIE YACTH, HO HMX ZeHCTBHE Bceria OrpaHH-
YUBAETCH TEMH KASTKaMH, B KOTOPHIX STH NPOAYKTH 0OOpasyloTcH.
' Ity dopMmy maedioTponHOro AeH#CTBAA MOXHO OGO3HAUYATh Kak MH O X e-

CTBEHHOE€, HAH NOAMMOpPPHOE, BoipaxeHHe TeHa'. ViameHenne
OJZHOI'0O reHa CKa3blBaeTCA TaK MAH HHa4Ye BO BCeX RAeTKax OpraHM3Ma.

B saBucmMocTH oOTr yme MMmewmeilcs B Haaumumn JARPPEPEHUHPOBKH, OT
NOAOXKEHHAA H, CACAOBATEAbHO, XapakTepa oOMeHa B pa3HBIX KAETKax H3Me-
HeHHe npuobperaeT pa3Hb XapakTep M BeJeT K Pa3sAMYHBIM WM3MEeHEHHAM
MPOAYKTOB AW depeHUHPOBKH. DsauMo3aBHCHMMOCTH B H3MEHEHHAX Pa3AHY-
HHX 4acTeHd, onpejeAseMbie B3JeCb H3MEHEHWSIMH B IIEPBHYHHBIX XKe MOpPPo-
reHHBIX IIPOAYKTaX, Mbl 0003HadaeM Kak IN¢éHOMHbie M, B 4aCTHOCTH, (EHO~
FCHETHYECKHE KOPPEASIIHH,

OzHako COBepHIEHHO HEBEPOATHO, YTOOM HM3MEHeHHEe OAHOTO reHa, BeAy-
mee K O6GAaronpHATHOMY HSMEHEHMIO B OJHOH 4acTH, IpHBEAO K Oaaro-
NPAATHOMY KH3MEHeHHIO B B apyro# uactu (cM. Maanuwosckuii). [losTomy ara
popma nAeloTponHaMa, XapaKTepHas AAA MO3aH4YHOI'O OpPraHH3Ma, HO MIMPOKO
pacnpocTpaHeHHas H NPH PEryAsSUHOHHOM THIIE Da3BHTHA, caMa @O cebe He
 MOXeT NPHOGPECTA MNOAOKHTEABHOTO 3HA4eHMS B IMPOlLECCEe 3SBOAIOLHH.
[lyrem nenpepnienoro or6éopa Apyrax, ocO66HHO MaAnIX, MyTauuil IpOHCXO-
AHT Takoe MX KOMOWMHHpPOBaHHE, KOTOPOE€ MNPHBOAHT K MNOTALIEHHIO BCeX
HEOAArONPHATHHIX NpoABAeHAH naefiorponnusma, T. €. K YHHUYTOXEHHIO GOAb-
fIAHCTBA BHAMMMBIX BHpaXeHUR XaHHOH (eHOreHeTHUecKOH kKoppeAsiuuu. |ak
KaK, KpOMe OJHOr'O OCHOBHOro mnpossAeHus (npeacrasasiomero co6oil npej-
MeT 0T60pa), BCe APYrHe, KaK MPAaBHAO, OKASHIBAIOTCH HeGAaronpHATHHIMH,
TO SBOAIOUHA HAET BCE BPEMS B CTOPOHY YCTPAHEHHA NAeHOTPONMHOro Impo-
ABACHAA TeHa W BuPaGoOTKH ero cneuudHUYEeCKH AOKAAbHOrO JAecHCTBHA, Ha
OCHOBE B3aHMOACHCTBHA MeMJy PaSAHYHHMHE BHYTPUKACTOUHbBIMH IIpolecs
CaMH, 3aBHCAIIHMH OT MHOTHX IeHOB. \HUIb B peAKHUX CAydasiX, B pPe3yAbTaTe
0T60pa OAaronpHATHHX KOMOWMHagwil, BOBMOXHO YCTaHOBAEHHE HECKOAbKHX

- 1 llpm sroM s zoAXeR MOACHHTDB, UTO A MOABSYIOCD TEPMHHOM ,FeR AHmD B CMBICAS
€ZWHUUN THOPHAOAOrMISCKOr'0 aHaAM3a. TaKMe BHIPAMEHHA, KaK nOACHOTpONH3M reHa“,
nwACHCTBHO reda” mam ,, JEH qoangaxmnn“, ynorpebasioTca Anmb ArA 0603HaYCHHS PESYAb-
TATOB M3MOHECHHA MATEPHAABDHOE €ro OCHOBBHI, BMOCTO TOr0 YTOOBl rOBOPHTH, HaDPEMep,

»TAKOE HIMEHeHHE TreHa, KOTopoe MOPQPOAOrHYSCKH BBIPAMAECTCH Y KYP, MeXAY NIPOYAM,

B PA3BATHH NOOAHZakTEARM”. DBwecre ¢ TeM sTOoT TepMEH He cBf3bIBaeTCH SzeCh HM
¢ KaKHMHK THIOTe3aM# O NPHPOZE CAMOTO [eHA.
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MIOAOXATEADHDIX NPOABACHHH M3MeHeHMs OaHOro rema. Kak mpasuAo, moro-
AHTEADHOE 3HadyeHHe B MNPOHECCe DBOAIOLAH MOI'yT IpHOOpEecCTH AMilb
B3aHMMO3aBHCHMOCTH, OIIpEAEAsieMblé LIeANM KOMIOAEKCOM TaKHX H3MEeHEeHHH
PaSAHUHHX I'eHOB. |aKHe KOPPEASANRH BHIPAMAIOTCH YKE HE B SBACHHAX
OOHYHOrO NAEHOTPONHSMa H MeTOJaMH TI€HETHYECKOI'0 aHaAH3a He MOryT
ObITb BCKRPNTH.

Han6oaee pesko Bripameno AoKaabHOe zelicTBHe MOQQOreHHHX NMPOAYK-
TOB Y MO3aH4YHbLIX OPraHHSMOB, H, B 9aCTHOCTH, Y Apo3odmAn. UYro aTO
ACHCTBHE, B CAMOM JeA€, OTPaHHYUBAETCA TEMH KAETKaMH, B KOTOPLIX 9TH
NPOAYKTHI 00pasyloTcs, BHAHO IIO MOSAHKAM H COMaTHYECKHM MYTalusM,
B KOTOPHIX H3MEHEHHEe CKa3hiBaeTCH B pesko orpaHddenHo#t oOGaactu, npo-
cTHpalonlelica nHoraa (B cAydae mosjaHero BOSHHKHOBEHHS) Ha O4YeHb HeGOAb-
IIOH Y4YacTOK — B CAyd4ae OKpPACKH I'Aasa, HalpHMep, Ha HECKOABKO (aceTok.

Bosmoxua, oamako, 1 apyras ¢gopma NAeHOTPONMH3Ma, KOTOPYIO MOXKHO
0003Ha9UTh KaK MHOTOCTENEeHHOe, HAH NOoOAHRPpasHoOE Bbhpaxe-
HHe rena. B aTom cAyuae mopdoreHHnie OPOAYKTbl PacCHPOCTPAHAIOTCA
nNyTEM HEPeAKO BECbMA OrpaHHUEHHOH, HO MHOrjza m 6oaece HMAH MeHee CBO-
6oauot andp@PyssH, a cnegudpuka MOpPOreHETHYECKOH peaklHHd SaBHCHT He
TOABKO OT 3THRX MNPOAYKTOB, HO H OT YCAOBHH HX paclpOCTpPaHEHHS B TEAE,
a TaKkixe, KOHEYRO, B SHAYHTEAbDHOH Mepe H OT ypoBHA AudpdepeHuUvpOBKH,
NMOAOXKEHHA H, CA€ZOBaTEeAbHO, Xapakrepa OOMEHa B KAETKaX PA3AHYHDBIX
YacTed PasBHBAIOUIETOCA OPraHM3aMa. JUCAO BOIMOXKHBIX JAH((epPEeHIIHPOBOK,
AOCTHraeMbX B pesyAbTaTe AcHCTBHA OJHHX M TeX XKe MOPQPOrEHHhX UPO-
AYKTOB, NIpH 9TOM BHAYHTEABHO BO3PaCTAaeT BCACACTBHE YBEAHYCHHS JHCAA
BO3MOKHBIX KOMOMHayu#k zedicTBHA pPasAHYHBIX BEECTB, JOCTHIAIONIHX pPa3-
AHYHOH KOHICHTPAUHMH B TKAHAX PA3AHYHOR CHTYalluH, Pa3ARYHOTO BO3PaCTa
H AudPepeHudpoBkn (a cAejoBareAbHo, H O6mena). Taxme B3anMmo3asuch-
MOCTH MORHO pPAaCCMATPHBATD KaK 3AEMCHTapHHREe QOpMD MOpPoO-
reHETHYEeCKHX Koppeasyuil

Auddynanposanne MOPQPOreHHMX nNpoAYKTOoB (B BHAE ,,F€HOrOPMOHOB)
AOKAa3aHO B HEKOTOPHX CAYYafAX H JAAS MO3aHYHbIX OQPraHH3MOB, OJHAKO
ropasjo O6oAbuiee 3Ha4eHHEe OHO MNPHOOPETAET NPH PETrYASLUOHHOM THIE
Pa3BHTHA, KaK 8TO B OCOGEHHOCTH XapaKTEPHO Al NMOSBOHOUHBIX XAHUBOTHBIX.

Yme Creprenaurom (1920) 6bir0 A0Ka3aHO CymieCTBOBaHHE Y APO30(HABL
BhiJEASIEMOr'0 SAHYHHKOM TOPMOHA, KOTOPHH NOJAAaBAAET B HOPMAAbDHOH MyXxe
npossrenne okpackm vermilion. To xe camoe 6biA0 3aTem nNOATBEPAAECHO
onnitamu buara m Iddppycen (1935—1937) ¢ TpaucnAaHTaumedh HMarvHaAb-
HblX JAHCKOB T'Aa3, BBATHIX OT AHYMHOK Pa3AHYHOrO HACAEACTBEHHOTO CTPO-
€HHs, K AM9MHKaM HHOro reHoruna. [loutm Bce raasmble okpacku passuBa-
AHCD AaBTOHOMHO, T. €. NOJA KOHTPOAEM (PaKTOPOB, 3B3AKAIOYAIOLIHUXCSI B KAET-
Kax camoro sadarka. Ojmako okpacka vermilion m cinnabar passrBaAMCH
B 3aBHCHMOCTH OT XOSSHHa H, CA€AOBATEADHO, B TEAE€ HOPMAABHOI'O XO35HHA
(1 6OADIIMHCTBA JAPYrMX MYTAHTOB) He INPOABAAAHCh. OnbiTH TpaHCHAaH-
TallH¥ NMOKa3aAH TaKke BO3MOXHOCTb OOpDAaTHOrO BAMAHHA TPAHCIAAHTATA HA
TKaHX MYTaHTHOTO Xo3sMHa. Hakoxey, onnTaMu HEHbEKLHH AEMObB NOKa3aHO,
YTO, ACHCTBHTEAbBHO, BeljecTBa NOPsAAKA ,,'€HOrOPMOHOB® PacHpPOCTPaHAIOTCA
B 9TOM CAy4Yae nyTeMm aAuddysun Do scemy Teay (O¢dpyccn, Kaancu n
buar, 1936). To :xe camoe norasniBalOT M OOBITHl KOPMAEHHS AHIHHOK
ApPO30QHAN OAHOTO FeHOTHIA . KAIIHIEH M3 AHYHHOK HMAM KYKOAOK ApPyroro
renoTana, CoAzepxamux TakHe JAHOQYHAHPYIOIIHE BEIIEeCTBa, JCHCTBYIOlHe
Ha OKpacKy raas (bmaa, 1936, 1938; Heiirays, 1939, 1940). Kpome snunuka,
MECTOM 00pa3soBaHMA S9THX ,E€HOIOPMOHOB“ OKa3bIBAAMCh TaKKe XHPOBOE
TEAO H MAADBIHIrHEBH COCYZH. "

OdeHb sfCHYI0 KapTHHY TrOPMOHAALHOTO BAHMAHUS AaAH HCCAEZOBaHHSA
Kiona u ero COTPYAHHKOB Haj pasBuTHeM MyuHOH moAau Ephestia kuehniella.
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3aech nokaszaHa oco60 CAOXKHas Uenb 3aBMcHMOCTeH nurmMeHToobpaszoBaHuA
B pasHBIX HacTAX TeAa M B pasHbIX Bo3pacraXx., VlsMemenus mbisbiBaroTCA
M 3jeChb ,TE€HOrOPMOHaMH®, Boipa6GaTHIBAEMBIME FAaBHbIM 06pasoM B IIOAOBbLIX
MeAe3ax, HMMEHHO B ceMeHHuKe (a OTYacTH H B LEHTPAaAbHOH HepPBHOMH
CHCTEMe), OTKYAa OHHM PACIPOCTPAHAIOTCA MO BCeMy TeAy. VlameHenne cBo-
- AMTCH B OCHOBHOM K HM3MEHEHHIO CKOPOCTH IIHI'MEHTO06pasOBaHHUA H CKa3H-
.~ BaeTCA Ha OKPaCKe [OKPOBOB ryCeHMUbl, Ha OKpacKe ee AOXKHBIX TI'AA3KOB,
HA OKpacKe OINTHYECKOr'O MaHrAuUA M Ha OKpPaCKe I'Aas B3POCAOH MOAH.

Y nosBoHOuHBIX * POpMOO6GPasOBaTEABHOE 3HAYEHHe TOPMOHOB o6leHs-

BECTHO, H3YUCHO TAKXKe 3HAYEHHE NMPOAYKTOB, AelcTByHOmMx Ha HeOOAbILHE
PAaCCTOAHHAA, M3BECTHHIX NOJ Ha3BaHHEM HHAYKTOPOB (B IIHPOKOM CMbICAE
caoBa). CBa3b ¢ OTAGADHBIMH reHaMH 3jeCb B OOABIIHHCTBE CAy4aeB He
YCTAHOBAGHA, TAaK KaK He NPOH3BOAHMAOCH CPAaBHHTEABHOE HCCAEAOBaHHE Jeil-
CTBHS HMHAYKTOPOB y (POPM, OTAMYAIOIUHXCA OAHHM HAH HEMHOIHMH I'eéHaMH.
Vickalouenne cocTaBASIOT AHmb HeMHOrHe pa6oTel, KaK, HamnpHMmep, fpeHore:-

HeTruecknii aHaAam3 KypomepocTH, nposezennuiit [lenmerom u Baiiam (1921),
¢peHOreHeTAYECKAR aHAAH3 KapPAHRKOBOCTH MbllIe#i IO HCCAEAO0BaHHAM
Cuura 7 Mak Aoyeara (1930). B nepsom cAyyae usmeHeHme 3aBHCHT OT
n3MEeHEHHs PEaKTHBHOCTR TKaHel Ha XEHCKHHA HOAOBOH TIOpMOH, BO BTOPOM
CAy4Yae — OT H3MEHEHHSI TPOAYKUIAH POCTOBOrO IrOpMOHa B THIO(PH3E.

3TOMY MOXHO elie nprbaBHTb HCCAeAOBa-
uast Dounensn (1934) Hag aHOMarbHBIMA Mbi-
maMma AuTTas 1 Darra. 3aecp npuunnoi pas-
BUBAWOIIAXCA Je@EKTOB OKa3aAOCh ACHCTBHE
uepebOpocnuHaAAbHOH XKBAKOCTH, B H3OBITKE
soicTynasmeii us IV meaygouka ™Mosra um co-
OGupaBlieca B pPa3sAHYHbIX MecTaX moA KO-
Xxei, B OCOOEHHOCTH 'y raasa HAK B KOHEY-
HOCTAX. |

A npoaraausmpoBaA pasBHTHE HEKOTOPHIX
PacOBBIX NPH3HAKOB Y Kyp, 3aBACAIYHX B
cBoeil peaAnsaldn OT H3MEHEHHH B OTAEAb-
Hbix reHaXx. [lpaBeAdy HeCKOABKO npHUMepOR
BOSpacTalolieid CAOXHOCTH.

1. 'eH noAnAaKTHARHK BM3bIBAE€T YaCTHYHOE
yABOEGHHE 3adaTKa KOHe4YHOCTeH 1o Ipeaxchn-
aAbHOMY €e Kpalo, B 3epKaAbHOM pacCHOAOXe-
HAM, Kak 3TO HaOAl0jaeTcs W B SKCIEepPHMEH-
TaAbHBIX ABOifHHKaXx. .3akiajzmBaiorcs 2—3
AHUIHAX NaAbUa, HO BIIOAHE pa3sBHBAaeTCsA AHUIb
oaduH JAobGaBouHblii naaey, ARPPepeHUHRPYIO-
wuics Mo THIY BTOPOro naablia. 3aKAajka

Puc. 1. 3akaazxa aumBero marbua
Yy uoamzakTAAbHMX kyp. Hasepxy
OepeAHAS X SajHAA KOHEYHOCTH
7-AneBHOro sapojnima (GaBePOAH.
Brusy nepeznsis n sazuss xomeu-
Hocr® 8-ameBHOro sapozmma. B
fdepesHeiA KOHEYHOCTH 3a%aTok

AMWHEr0 NIABLA pEAYUHPYETCA

Fig, 1. Rudiment of surplus digit
in polydactylous hens. Top, fore
and hind limb of 7-day old emb-
ryo of Faverolle. Bottom, fore and
hind limb of 8-day old embryo.
In fore limb the surplus dipit
rudiment is reduced

NPOHCXOZUT K B 3ajHEN, H B nepegHed Ko-
HEYHOCTH, HO B II€PEeAHEH €€ pa3BHTHE 3aTeM
nojaBasgerca (puc. 1). CaregoBareabno, naeiio-
TPONHDbIA I3PPEKT 9TOro reHa BTOPHYHO YHHU-
TOXaeTCA. 34ech AMEeTcA NAeioTponnsM nep-
BOr'o poja, T. €. THIHYHOE MHOZKECTBEHHOE Bbl-
paXEHHE H3MEHEHHs IeHa.]

2. 'en Mo xHOHOrocTH Kyp Bbi3bIBaeT Kak
NepPBUYHBH BHAAMDIA P (PeKT OoUeHb pPaHHIOK
KOHUEHTPALIAIO ME3eHXHAMBW [0J KOXeH IOCT-
aKCHAAbBHOro Kpas 3ajHe#l KOHEYHOCTH, CXO0A-
HYI0 C HOpPMaAbHOH €€ KOHUEHTpaluel B nepe ;-
Heil KOHEYHOCTH (COOTBETCTBEHHO 3aKAaJKe Ma-



CUCTEMB MOPDOTEHETHUECKHUX KOPPEMILUHIK B 3BOAIOLHWH 255

X0BNX neppeB). MoxHo aAymarb O BOCCTAHOBAEHHH NAeHOTPONHOTO 3QPEKTa,
KOTOPDIfk B HCTOPUH NITAL OGbIA HIOAHOCTDIO IOAABACH KaKk BPEAHLIH (3aech, ecTe-
CTBEHHO, BcOMuHaeTca runorernyeckuli Tetrapteryx, 6mpmait, no bn6y, nepe-
xozHo#t popmoli OT AazalIUx [ICEBAO3YXHH K nepaon'rngau). *KOngHTpagnﬂ
Me3eHXHMMb ToA Koxel BeJeT K HapyHUICHAI0 HOPMAAbHOrO PacNOAOKEHHs 3ajaT-
KOB yemyii Ha LEBKe, 4 3aTeM K 3aKAaJKe psija NepbeB, HAOMHHAIOWIAX Maxo-
snte (puc. 2). IT0, BRAAMO, BTOPHUHbIH aPpekr rena. Mesenxuma, naymas Ha
MOCTPOEHHE BTHX 3aKAGJOK, - MMEeT ABHO CKEAeTOTEHHOE MPOUCXOMACHHE,
M B CBH3H C 3THM GOAce HAM MeHee HejopasBHBaloTcs aranra IV naabua
{6paxuaakTaAus), narey n3raGaeTcA HAa THIADHYIO CTOPOHYy, H HA HEM HEAO-
passuBaetca kororb (pac. 3). O6 >TAX u3MEHEHHAX MOXHO TOBOPHTb Kak

Pmc. 2. Passurne omepenus ma Hore
MOXHOHOro# xypuum. Komeunocrs 11-zue-
BHOI'c sapojuima 6pama

Fig. 2. Development of feathering on leg
of Brama hen. Limb of 11l-day old embryo

\
]

Prc. 3. Passurtne onspenmus u OGpaxuzax-

THAHH, ¢ peaykumeid xorrs Ha IV maabye.

Koneunozrs 11-zmeBmoro sapoamma Mox-
HOHOrOH O9HTaMKH

Fig. 3. Development of feathering and

brachydactyly, with reduction of claw on

fourth digit. Limb of 11l-day old embryo
of leg-feathered Bantham hen

Puc. 2 | Puc. 3

© TPETHUHbIX BblpAXEHHAX reHa MOXHOHOroctn (HMEHHO, JOMHHAHTHOH MoOX-
HOHOrOCTH THNa O6pamMa #u Genramok). flcio nposBasgerca mnaeloTponHsm
BTOPOrO PoAa, T. €. MHOI'OCTSHNEHHOE BblpamEHHE M3MEHEHHd IeHa.

3. Euie 60aee croxkHasi Jenb 3aBHCHMOcCTel OoOHapyxuBaeTCAs nNPH pPasBH-
THR XOXAa Y FYAaHOB. 3JeCb MePBOe BHAMMOE BbipameHHe JAedCTBHA reHa
BbIABASIETCA HA ®9MOPHOHAABHOH# CTasWH Yy LIECTHAHEBHbIX 3apoAbiliedl B BHAE
YCRACHHOH Cekpeyun LHepeOpPOCNUHAADHOR MXMHAKOCTH KAETKaMH aNeHAHMBI
nepegaero mosra. O6pasyerca Macca KpynHbiX BaKyoAeH, AexalluX HeMNo-
CPEACTBEHHO NOX 3neHAHUMOM. B pesyabTare cuAabHO pasayBaioTcsa nepesHHe
XMEAYAOUKA roAaoBHoro mosra (puc. 4, 5). Moasrosaa xuAKOCTD, OUEBHAHO,
1pocaunBaeTcs yepes ToHKylo kpwiuy [l xeayzouxa u aeficTByer paspy-
mamoimuM 06pasoM Ha NMEPENOHYATYIO 3aKAaAKy Kpbillii 4epena, NOAHOCTDHIO
ee gesopranusysa (cxoxHoe aelficTBHEe Uepe6GPOCHMHAABHON MHAKOCTH YCTa-
HOBAEHO H B YNOMAHYTbIX HcCAejOBaHHsAx DoHEeBH, Kpome TOro, mpozykiuns
PHOPHHOAHTHYECKUX (DEPMEHTOB KAGTKaMH BSIeHAHMBI IMOKasaHa DBeiiccom
# B KyAbTypax in vVvitro). 9ra 4esopraHmsauds SadgaTKa KpbIIA uYepera
ABASETCA BTOPHYHBLIM BblpaXeHHEM ACATEADHOCTH I'éHa XOXAATOCTH I'YARHOB-
B cBsasn ¢ nsMenendeM QopMbl IOAOBHOrO MOSra CTOMT croeobpasHoe mepe-
MeljeHHe 3a4aTKOB KOCTeHl yepema K €ro OCHOBAaHHIO KaK psAJ TPeTHYHBIX
n3menennit (pnc. 6, 7). Crererorennas MeseHXHMa KpbIIH Yepena KOHKLIECH-
TPHPYETCHA TNOA KOXKeH, 3jecp ke paspacraercd OOHAbHAS CETb MO3FOBHIX
KPOBEHOCHBIX COCYAOB, H Ha STOM MECTE Pa3BHBAETCH MacCa YBEAHUYEHHDIX
3a9aTKOBR NepbeB, 00pa3yloOUX 3aTeM XapaKTepHbI# XOXOA Ha roaoee. Bce
BTO MOXHO O0003HauwHTb KaK AaAbHeHumIu#i psaA TPETHYHBIX M UYETBEPTHUHDIX
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" nsmenennit. Hakonmen, yxe nocTemMb6pHOHaAbHO, NOA Koxell pasBHBAIOTCH
OTAeAbHDbIE OCTPOBKH KOCTHON TKaHHM, COEAHHAIOLINECA 3aTeM I[epeKAajH-
HaMu B 06pasylomue pemeTYaTyI0O BHauaAe, CBOeOOPa3HyI0 CTPYKTYpPYy —
HOBYIO, CHADHO B3JyTYIO KPHEIly ueépennod KOpOOKH.

- TlockoAbky Bes sra uenp usMeHeHHH HOPMAAbBHOTO Pa3BMTHA 3aBHCHT OT
N3MeHeHRul OZHOTO r'eHa, Mhl 31€Ch MOXEM ONPEAEACHHO TOBOPUTD O MAEHOTPON~

A

Puc. 4. Ilonepeunntsi "paspes wepes roaosy 10-aneBnoro sapoanima xypunp (pabepoarn)
8 o6aacTm mepezHero Mosra. 3agaTox Mosrosmx o6oaouex (M) m mepepomvaroir KpHmK
zepena. Jopso-AaTepaibHoe MOAOKOHHE SaKABJ0K A06HBIX xocreir (Fr)

Fig. 4. Cranial cross-section of 10-day old embryo of hen (Faverolle) in region of fore-
brain. Rudiment of cerebral membranes (M) and membraneous roof of skull. Dorsolaterat

position of rudiments of frontal bones (£7)

Prc. 5. lNonepeunwit paspes uepes roaoey 10-ameBmoro aapozwma rmzponedarbnoit Kyprmbe
(ryaan) B o6aacTr mepeamero Mosra. PasgyTmie Xeayjzouxn. Baxyoas moz smemgumost. Pas-
pyLnIcHMe JOp3aADHONM 4YacTH MOSTOBBX oborowek (M) m xpwmm nepenonuaroro uepena.

Aarepo-BeHTpasbEOE MOAOXEERE BakAaA0K A0OGBmIX kocreit (Fr)

S

Fig. 5. Cranial cross-section of 10-day embryo of hydrocephalous hen (Houdan) in region

of fore-brain. Inflated ventricles. Vacuoles under ependyma. Destruction of dorsal part of

cerebral membranes (M) and membraneous roof of skull. Lateroventral position of rudi-
ments of frontal bones (Fr)
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goM ero geiicteru.” Qaumako »TOT naefiorponusM mHMeeT SBHO HHOH Xapak--
Tep, YeM TO, HTO Mnl HAXOAHM Y ApPO30(QHABL. EcAH Mbli TaM TOBOPHAK
O MHOXECTBEHHOM a({(deKTe I'eHa, IOHMMAaaA NO0Z 9THM TOADKO PAZAHYHYIO AO—
KaAH3aIHIO OTAGAbLHLIX UBMEHeHuH, TO 34€Cb MB MOMXEM TOBOPHTb O MHOrO-
CTedeHHOM, MAH MOAM(A3HOM, BbipaxeRHH NAefforponnsma. Hecomuenuo, uro-
A 3jeCb OTJAeAbHble HEOAAronpuUATHLIE BHipameHAs MOryT OblTb BTOPHYHO
NOABAEHH JefCTBHEM MOANU(DHRATOPOB. JTO AOKASHIBAIOT (PAKT CYIECTBOBA=-
HAS XOXAAThiX Kyp 6e3 uepenHofi wumkd m nccaegosanas Dmmepa, ycra-

‘1"’*“"“’ g _“_: ) }‘:'I':_.' N
E‘.l'i w"’%{:ﬂﬁ' . :11‘ I:;*_.::-"."i
-.'n{-,;_; i

Pac, 6. [lIonepeunmit paspes uepes roaoBy l0-zHeBHoro sapoamma xypmgnt (QaBepoan )
' B 06aacTH MoHpoeBmx orsepcrmil, OGosHazenun mpexnne

Fig. 6. Cranial cross section of 10-day embryo of hen (Faverolle) in region of Monroe fora-—
mina. Lettering as above |

HOBHBLIEr'O, 4TO Yy ANOHCKHX MIEAKOBHIX Kyp AeHCTBHE reHa TCHApoOUedaArdn
OZABAAETCA KOMIOACKCOM APYTHX TI€HOB, MCKAY TEM KaK pa3BHTHE XOXAa.
OCTaeTCHl. - '

[lockoabky B cAyuae MHOrocTeneHHOro BHIPAXKEHHA H3MEHEHHA OAHOTO
reHa Mnl HMECM sBHBIC 3aBACHMOCTH MeAXJAY MOP(POrcHeTAYECKHMH IIpOomec-
CaMd, Mbl B 3TOM CAY4Ya€ MOZXEM yXeé C IIOAHBIM NPABOM I'OBOPHTb O MO p-
POTEHETHYECKHNX KOpPpEAAYUHRAX. |

Muorocrenennoe BbipaxeHHe OZHOTO HAEHOTPOMHOro reHa MOxHO cebe
1peACTRBHTD KaK PE3YAbBTAT MOCAEAOBATEADHON pearpt3alliM H3IBECTHBIX peak~

”

Pac. 7. [Tonepeunniit paspes wepes roaosy 10-zEeBHOro sapozmma rHApoueParbHON KYPHLbE:

(ryzem) B obaactm MORpoeBMX orTBepeTmil. BazyTas QopMma Mosra m moromenne AOGHME
~ kocrelt (F7r)

Fig. 7. Cranial cross section of 10-day embryo of hydrocephalous hen 1Hondan) in region
~ of Monroe foramina. Inflated form of brain and position of frontal bones (Fr)



‘358 . - H. H. HIMAABI'AY3EH

_m—_____#"__—____—“____-_———-—ﬁ-_ﬂﬂ_‘-ﬂ-—“_m

‘umis. EcAu nepeuunbie MopdoreHssie NPoAyKTH o0Gpa3OBaAHCP B CaMHX
KAEeTKax M WX ZelicTBHeé CKa3aAOCb, HanpuMmep, B YCHAGHHH CECKPEUHH KAeEs
TOK OSIIEHAHMbI, TO STH BTOPHUHLIE NPOAYKTHl CEKpeUHH AHPPYHIHPOBAAH
B TKAHHW ¥ Pa3pPYIIHAHM 32YaTOK KPHINM yepena, oKkasaB Kakoe-TO AeHCTBHE Ha
COCTABAABINKE ero MeseHxuMmuble KAeTKH. MameHeune B ob6meHe Me3eHXHM-
HBIX KACTOK G6BIAO CBSI3aHO C HMSMEHEHHEM HX pPEeaKTHBHOR CMOCOOHOCTH —
-OHH TIePEMECTHAHMCH MOJ KOXYy. DhjeAseMble HMH TPETHYHbIE MPOAYKTHI BH-
3BaAHM 3JeChb pa3pacTaHAe KPOBEHOCHHIX COCyAO0B, O6OA€e MOWHOE Pa3BATHE
3a9aTKOB MNepbeB ¥ T. z. OTO AelicTBHE MOXHO BbIPA3WTh JAHArPaMMOH

{puc. 8, I).
L \ﬂf/
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Puc. 8. Cxema MHOrocTemeHHOro BbipameRua NAeiorponusma (/), HaMeusemoro B mpoyecce

.9ROAJOOHHE BCAGZCTBHE eCTeCTReHHOro orbopa Mozmduxaropos (//) u Zarsmeiimero ycaomHe-

s popm Baaumojeficrsmit (///), B pesyapTare KkoTOpOro passuBaeTes THHOMYHAS CHCTEMa
MOP(QOTIeHETHISCKAX KOPPEASAIIHH

Fig. 8. Scheme of polyphase expression of pleiotropy (I), modified in the process of evolu-
4ion due to natural selection of modifiers (II) and further complication of forms of interac-

tions (III), resulting in development of typical system of morphogenetic correlations
/

Ecau Mb, ozHako, yxe paHblle OTMEUYAaAH NMOAHYIO HEBEPOATHOCTb TOTrO,
9TO Pa3AHYHbIE MPOABACHHS H3MEHEHHA OAHOTO reéHa MOrYT HMETb MOAOKH-
-TeAbHOE 3HaYeHHe JAAf HMHU3HM OpPraHnsMa B KakKOH-Au60 KoHKpeTHoOH 06cTa-
HOBKE, TO M AAd 39TUX (POPM NACHOTPOMHAMA COXpAHSAET CBOI) CHAY BCe
cKxasaHHoe. F.CAH 0OAHO BbipaXkeHHe M3MEHEHHS TeHa ABAfeTca Oraronpuar-
HbIM, TO ZApyrae, HeOAaronpuATHble, BbIpaXeHUA MOTYT OBITb NOJZABACHH
B Ipouecce eCTECTBEHHOro or60pa MOAU(PHKATOPOB. JTO BHAHO H3 CAEAYIO-
inero. Bropnunnie pe3yAbTaTrhl A3MEHEHHA TeHa OOBIYHO BeCbMa H3MEHWYHBH,
qTO CaMO yHXe YKa3biBaeT Ha CYUIECTBOBaHHE MOAH(MHKATOPOB. Iak, HanpH-
Mep, F'éH MOXHOHOIOCTH Bbi3bigaeT (B 3aBUCHMOCTH OT BPeMeHH MOOGHAHW3ALMHK
-CKEAETOTEHHOH Me3eHXHMbI) BECbMa PASAMYHYIO CTENEeHb O6paxuAaKTUAUH, K
B HEKOTOPBIX CAy4asiX 9TO MNOCAEJHEE BhiPAKEHHE MOXKET ObITb HOAHOCTDLIO
nogaBreHo (kax, Hanpumep, y dasepoaecit). Ecan B npouecce asoamouun
MOXHOHOI'OCTD MOXET IPpHOOPECTH NOAOKHTEAbBHOE 3HadzHHe, TO MmoGouHOe,
OTPHUATEABHOE BbipaXCHHE TOro xe reHa-—O6paxujakKTHAUS — OYEBHAHO,
©yAeT NojaBAEHO.

'en mMoAWAaKTHAMA BHI3HIBAET 3aKAaAKY AHMIHEro maabga B ofenx mapax
KOHEUHOCTeH, HO B KPHIAEe €ro mnposiBAeRMe 3aTeM nopaBaserca. llpu aTom
M3MEHYMBOCTb 3a9aTKa AMINHETO [MaAbla KpHIAA OYEHb BEAHKa, YTO YKa3bi-
BacT Ha POAb MOAH(DHKRATOPOB B €ro PEAYKUHH,
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['en xoxaaTtocTm Kyp Mor 6m npuobpeCTH B mnpouecce 3BOAIUHH MOAO-
MUTEAbHOE 3SHaueHHe (XOTs GH Kak PacCnoOSHABATEAbHbIH NPH3HAK), HO HEZO-
pa3BHTHE KPBIIIH Yepena ecThb BO BCAKOM CAydae O4YEHb BPEeAHOE H3MEHe-
une. 1 aT10 mposiBaeHne MoxeT GbiTh MOJABAEHO, KaK [OKa3biBaeT  NpHMep
ANOHCKHX meAKOoBbIX Kyp. (Ouesnano, 37O H3MEHeHHE NMPOM3OIIAO 33 CHET
YMEHbINIEHHMA CEKPElHH MO3BrOBOR MKHAKOCTH H YMEHDIUEHHA PEaKTHBHOCTH
Me3eHXHMM AHDO, emle BepoATHee, 3a cueT Ooaee paHHEro H CroOOAHOrO
BHACACHHA MO3roBOfA XHAKOCTH Hapyxy (YeM nmpeaoTBpallaAuCh pasgyBaHHe
KeAYJ0UKOB M MOCAEAYIOUlee BeCbMa HHTEHCHBHOE, HCTEUEeHHE XKHJKOCTH).

Taxum o06pasom. mMHorocrenexsas @opMa BblpaxeHHsa naeilioTrponHaMa
B IPOLECCE DBOAIOUHH HeH36eXHO OCAOZHAETCA H3MEHEHAEM MOPPOreHHHX
OPOAYKTOB B CBA3SH C H3MEHEHHEM JAPYIrHX IeHOB, 4YTO 4acCTbli0 ocyle-
CTBACTCS Yyepes OoAee CAOXHbIe (POPMBI B3aHMOZECHCTBHA C APYTrHMH TKaHAMH
{T. e. 4epes BTOpPHUHDBIE H TPETHUHbIE MPOAYKTH). IJTO OCAOXKHEHHE MOp(oO-
reHeTUIECKHUX NPOHECCCOB MoMkeT ObiThb BbipaXEHO NPUBEJEHHOW BTOPOH AHa-
rpammoit (puc. 8, II). 3aecb Bropnusnie u Tpernumnie (B, C, D) sbipaxe-
HUs OCHOBHOI'O rena BujgousMmeHesnt (8, ¥') B3aumozeilicTBUEM C BTOPHUHBIMH
TIPOAYKTaMH XPyrux Kaerok (0, 1), kOoTOopme HelTPaAHU3YIOT BpejHble NPO-
ABAE€HUA H, OBTL MOXKET, JAAlOT HOBbIE, OAArONPHUATHbLIE AAS XKH3HM Opra-
HH3Ma BbIPaKEHHA KOMIIAEKCHOr'o AelCTBHA H3MEHEHHbIX I'€HOB,

[loka Mbl mMeem Zero c Henbio peakuuil, KOHTPOAHPYEMBIX OAHUM OCHOB-
HbIM TE€HOM, BTOPHYHbLIE BbIPAXEHUA KOTOPOro BHAOM3MEHEHbI AeilcTBHEM
MOAU(PHKATOPOB, Mbi C MOAHLIM [PaBOM TOBOPHUM eme O ABAeHUAX nAeio-
Tponn3Ma. BMecTe ¢ Tem 3jecb, OZHAKO, COBEPUIEHHO SCHO BBICTYHNAIOT
MOPQPOreHETHIECKHAE  KOPPEAAUUH Mexly OTASADHBIMH IpolieccamMiy, ornpeje-
~ AfEMDIMH NEpPBHYHBIMM HAM BTOPHYHBIMH MOP(OreHHbIMH NPOAYKTaMH. JTH
KOpPEAALHH Mbl pPacCMaTpUBACM Kak BdAEeMeHTapHbE QopMmM MOPPO-
TEHEeTHYECKHX KOppeAsuHii, Tak Kak B Ipolecce 9SBOAIOLHH OHHU Bcerga
TMpeTeprneBarT JaAbHellmue npeob6pa3zoBaHUA M YCAOXKHEHUS, B PEe3yAbTaTe
KOTOPLIX I'eHEeTHYeCKB aHaAW3 B3aHMO3aBHCHMOCTEH CTAHOBHTCS MPAKTHYECKH
HEBO3MOXKHBIM.

Aero B TOM, 4TO B npoyecce HCTOPHYECKOTO PA3BHTAA OPraHM3MOB H3ME-
HEHHA XapaKTepa MyTaluid, N0oA006HBIC pa300paHHbIM, ABAAIOTCA Aulib Oa-
30H, Ha KOTOPOH CTPOATCA BHAOBHIE PA3AHYAA M pa3ABUHA GOAee KPYymHBIX
TAaKCOHOMHYECKHX m0ApasaereHnit. B aroM cayuae wmpl HEKOTZa He uHMeeM
A€Aa C NIpUsSHaKaMH, ONpe1eACMbIMH H3MEHEHHSIMHY €JUHHYHBIX I'eHOB, a BCeraa
C pe3yAbTaTOM npeolpa3oBaHUS OYEHb MHOTHMX TIeHOB. 10rJa Mbl HMEEM
MHOMKECTBCHHYIO 3aBUCHMCTbh AKOOOro npHaHaka B AO0H da3sni ero pazBATHA.
ITo MomeT ObITb NOACHEHO TpeTbeil, eme 6Goree CAOKHOR ZuUarpaMMOi
{puc. 8, II). |

EcTecteenno, uro cmcreMa saBucuMOcTelf, KamAoe 3BEHO KOTOpPOH ompe-
ACASIETCA OYeHb MHOrMMH (PaKropamMu, OTAHYaETCss 3HAYUTEAbHO OoAabluei
CTOHKOCTDIO, Y€M Pa30OpPaHHNIE HAMH paHEe BbIPAMEHHA MPOCTOr0 HAH MHOTO-
cTeneHHOro mnaeitorponusma. llpuanaku, saBacsamue B cBoeM pasBuTHH oOT
 TaKOH CAOXHOA CHCTEMBI MOP(OTeHEeTHYECKHX KoppeAiUui (kaxk 3To xapak-
TEPHO JAAs MNO3BOHOYHBIX), OTAHYAlOTCA SHAYHTEAbHO OOAbWeH ycTORUR-
BOCThIO, YEM aBTOHOMBE NPA3HAKH MO3aHYHOrQ opraHnsMma (uanpumep, ApPo-
30(DHABI).

Hopmaarbroe paseuTHe Bcero opraHmsMa o6ecneunmBaeTcCs NMPH HAAHIHH
CAOXHON CHCTEMB KOPPEASUHH BCEM reHOTHNIOM B LHeAOM. POADb OT A€ Ab-
HblX I'€HOB CHUXAaeTCsd B CBSIA3AHHBIX YaCTAX OpPpraHmH3Ma
40 yporHus mMogH(pukaTtopoB, Cucrema koppersunii obecneuusaer,
TakAgM 00pa30oM, YCTOHUYHBOCTb OCHOBHBIX 4YePT OPraHW3aALKM, a BO3MOXKHAS
34ech 06e3 AeTaAbHBIX NOCAEACTBHH BbICOKAS MyTaGHABHOCTD OTAEABHHIX
I'€HOB rapaHTHPYET ZOCTATOYHYIO MARCTHYHOCTb KOHKPETHOro €€ 0OPMAEHHSI,
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YeroluBBOCTD BCell CHCTEMbl OCHOBHBIX MOP(QOreHeTHYECKHUX IPOLECCOB
MOBHIIAETCS, OAHAKO, B TIPOIIECCE BBOAIOUMH eie baaroaaps csoeobpasHOMY
H3MEHEeHHIO peakTHBHbIX cuocobHocreit TKaneil, BeAymieMy K Pa3sBHTHUIO
usBecTHo# aBTOperyAsunu. Moxuo 6biA0 OBl TOBOPHTb 34€Cb O PETYAATOP-
HO/ ABTOHOMH3ALHM PAa3BHTHA IPH HAAWYHH 3ABHCHMOr0 JAu(Q@epeHIHpOBa-
uusa., Qauako, ObITb MOXKET, Ayume H36erdHyTb TEpMHHA ,aBTOHOMH3aUuA ,
4TO6GK He NyTaTh C IPHHRUHIIHAABHO MHOH aBTOHOMH3allHEH, CBA3aHHHOH C ca-
MOAuGDPEPEHUHPOBAHHEM H B OCOOGEHHOCTH C MO3aHYHBIM THIOM PA3BHTHA-

Ars TOro WTOGH 2TO NOSCHATb, MPOAHAAHIHPYEM CHayaAa, YTO OOBIYHO
NOHAMaeTcs 04 aBTOHOMH3alHMeH TMPOUECCOB PA3BHATUA BCero OPraHuU3Ma
B neaoM. O6GHIYHO roBOPAT B 8TOM CAydae "O HE3aBHCHMOCTH PasBUTHA Op-
raigaMa oT GaKTOpPOB BHEmHeR cpeabl. lakoe omnpeaereHHe HENPABUABHO.
Mot mMeem npH aBTOHOMHOM pa3BHTHH OPraHH3Ma AHIIb CBOEOOpasHyIO-
dopmy aTofl 3aBHcEHMOCTH. ECAH Mbl BHAHM, YTO NO Meépe NOHHKEHHA TEM-
nepaTypnl cpeibl BHICOTA H3BECTHOrO PACTEHHS I[IOCTECNEHHO YMCHDbIIACTCA
MAK 9TO N0 MEépe YXYAUCHHA DHTAaHAA OKOHYATEAbDHBIC Pa3sMepbl RHBOTHOrC-
NOCTENEHHO YMEHbINAIOTCHA, HAH, HaKOHEll, YTO N0 MepPe YMEHbIIEHHS COAe-
nHoctu Boabl #uBoTHOe (Artemia salina) nocrenenHo usMeHsieT CROe CTPOEHHE
(cTrpoenne mocAeAHHX HACHHKOB 6pICIIKA Y apTEMHH), TO Mbl C MOAHBIM Npa-
BOM TIOBOPUM O PAa3BHTHH, BaBUCHMOM OT YKasSaHHbIX (aKTOPOB CpeAbl —
OT TeMunepaTtyphbl, OT [MATAHHA H OT COACHOCTH BOJAHNI. | |

O nopmaAbHO# oOKpacKke ropHOCTaEBOr0 KPOAMKa,——B OCHOBHOM bOeaoro,
HO C 4YepHbIMH HOCOM, YIIAMH, XBOCTMKOM H KOHIAMH AalokK, — MOXHO-
YCAOBHO TOBOPHTb Kak O NPH3HAKaX, HE3aBHCHMbIX OT TeMmnepaTypH, HO
TOABKO B mpeierax oT 2 zo 14° (ars MockoBcko#t pacbl, no H. HMabuny).
[lpu Temneparype Bbmme 14—16° xoHubl AANOK CTaHOBATCH OeAbiMH, NOH
Temneparype poime 25—27° GeaewoT ymu, a mpu Temneparype Boime 29°
HaYHHAIOT 6eAeTb H BHOBb OTPACTAIOIIHE BOAOCHI Ha HOCY H Ha XBOCTHKE.
B npeaeaax or 2 g0 14° okpacka He MeHseTcs, T. €. OHa 3jecCb HE3aBH-
CUMa OT H3MEHEHHs TeMmepaTtypnl cpeAbl. [Ipu OGBIUHDIX, HOPMAAbBHBIX AAA
KPOAHKA, TEMNEPATYPHHRIX YCAOBHAX BCA €ro OKPACKa, 3a HCKAIOMEHHEM
AHIIb OKPACKH KOHLOB AaNOK, MOXKET PACCMATPMUBATDLCA KaK pa3sBHBAIOIIASCS
aBTOPETYAATOPHO. | ~
- B sBAeHuax ce30oHHOro AMMOpQH3Ma HEPeAKO SCHO CKa3plBaeTCs 3aBH-
CHMOCTb Pas3BHTHSN, HalpHUMEp OKPACKH, OT TeMiepaTypbi cpeibl. Kaaccuue-
cKrlf npumep poixkedt okpacku y BeceHmneil ¢opmul Araschnia levana u Tem-
HOH oOKpacku y AeTHell dpopmm Araschnia prorsa ob6bpacHsercs TeMmnepartyp-
HbIMH YCAOBHAMH, B KOTOPHIX HaXOJZHAACb KYKOAKa: B MNEPBOM CAydae OHa

~3AMOBaAa, BO BTOPOM CAy4ae 3Ta CTajzHs NPOXOAMAa AeToM. AeTHas ¢opma
NPAKTHYCCKH BNOAHE YCTOHYHMBA M NOCTOSHHA NIPH PA3HBIX TeMIeparypax
passeurna Boimie 2°. Ecam 6m y arux GaGouek KykoAka Boo6mje He BHMO-
Bana, a 3UMOBaAM 6bl sina MAH cama 6a6ouka, TO HMKOMY H He NPHIIAO Onbl
B TOAOBY I'OBOPDUTb O BaBHCHMOM OT TEMNOEPATYypbl PAa3BHTHH HOPMAaAb-~
HOi OKpacKH. JKCNEePpHMEHTATOpP B AyUDIEM CAydYae YCTaHOBMA 6bl BO3MOX-
HOCTb IIOAYYEHHA aHOMaAbHHX Qopm— abeppauuit —npu BO3AeHACTBHH Kpak-
HUMH TEMIOEepaTypaMH Ha KYKOAKY, Kak 9TO .IIOKa3aHO H Ha jpyrux 6a6ou-
Kax (Hanpumep, poza Vanessa). B »Tux cAyuasx B npeaeArax (pakTHYECKH
BCTPEYAIOMUXCHA TEeMIepaTyp CpeAbl PasBUBAeTCA AHNIb OJHA ONpejeAeHHas
OPaKTHYECKH BIIOAHE ycTOHuMBasg okpacka. B TakoM caysae mMnt rosopum 06
€€ HEe3aBHCHMOM, aBTOPETYAATOPHOM MAH Jake aBTOHOMHOM pasBUTHH. JTa
ABTOHOMHOCTb O3HauaeT AHIIb PaKTHUECKYI0 HEH3MEHAEMOCTb MPHU3HaKa IIPH

H3MEHCHHAX TeMnepaTtypol B T€X NpeAeAax, KOTOopble OOBIYHO BCTPEYAIOTCA
B AAHHWIX YCAOBMIX KAHMMATA.

Passurne opranusMa maer HopMaAbHO W He MOZMQDHUHMPYeTCHA NPH H3Me-
HeHHH (PaKTOPOB cpeAbl B H3BECTHHIX MpeleAax, KOTOpbie MOXHO 0603Ha-



CHCTEME MOPO®OTEHETHUECKHMX KOPPEMIIHUHA B 3BOMOIIMH - 361

- i

UTb KaK HOPMaAbHbie YCAOBHA pasBHTHA. 1eM mHpPpE Ppa3ABHHYTH
3TH NPpEejgEeADb, T. € HHEHH# H BepXHWUH NOPOrH HOPMAAD-
HOro PasBHTHA NPH3HAKOB, TeM ¢ OOADMHM NPABOM Mbl
TOBOPHM 060 aBTOHOMHOM pas3sBHTHH.

[Ipr6Au3aTEADHO TO Xe paccyxjeHHE NPUMEHHMO H K 3aBHCHMOCTAM
B pasBHTHH OTAEAbHBIX YacTeit opranusMa. llepBuumo geiicTsme ,reHorop-
MOHOB® HAM HHAYUHPYIOIIHX BeIIECTB Ha HSBECTHble TKaHH MOXKHO cebe
IpeCTABUTb KaK BAHsHWe, HapacCTaiollee B CBOEH HHTEHCHBHOCTH MpPOMOpP-
JIHOHAABHO KOHIEeHTpauums BemiecTB (Aoxoasame# Ao aTHX TKaHeil), KOHeYHO,
8 H3BECTHBHIX mpegeAax — OT MHHHMYyMa, OKasbiBaloliero Boobige kakoe-anbo
BAHAHHE, A0 MaKCHMyMa, JaKOIero MaKCAMaAbHO BOSBMOXHYIO pPEaKUMIO.
1lpu6AnanTeAbHO TakoBO, HANpHMep, BAHSHHE TeEMIepaTyphli Ha BbIpameHHE
HEKOTOPhIX MyTauuk y zposzoduab (bar, pennant).

B npouecce oBoAonnm BMecTe ¢ M3MEHeHHEeM BCErO reHoTula H3Me-
HAETCHA M pPEaKTHBHOCTb OTJAEAbHbIX TKaHe#t. EcrecrBennniit orbop Bcerja
HAET B HANPaBAEHHH BbipaOOTKH OUTHMAaAbHOH PEAKTHBHOCTH MPH OOBIYHLIX
YCAOBHAX MOCTYNAEHHA HHAynupylomax BewecTB. [locaeanee moxer moane-
&XaTh HEKOTOPOH MBMEHUHBOCTH, 3aBHCAINEH Kak OT MyTauHH, TaK H OT YKAO-
HeHHH B yCAOBMSIX pasBHTHR. BecbMa BaxkHO, wTOObl ONTHMaAbHast peak-
UXA OCYILECTBASAACH HE3aBHCHMO OT 3THX KoAebauuili, IJTO H JocTHraercs
8 npouecce aporwonun. DopmoobpasoraTerpupii aPPexT okasbiBaeTCA HOP-
MaAbHbIM, HE3aBHCHMO OT KOHUEHTPAIHH MOP(POrEHHbIX HAH MHAYUHPYIOLIHX
BEIECTB, B H3BECTHbHIX MNpeAeAax OObIIHO BCTPEYAOIWHUXCA YKAOHEHHH OT
cpejHell HOPpMB 3TOH KOHUEHTpPagud. ITO OCOGEHHO ACHO BHAHO MO MaTe-
pHaAaM, H3yYEHHBIM [oOAbAMIMHATOM, B OCOGEHHOCTH IIO HHTEPCEKCaM Helap-
HOTO IIEAKONPSija, a TaKXxe H Ha NMPUMEPAX PAasBUTHA 3aBHCHMBIX BTOpPHY-
HOIOAOBBIX NPHU3HAKOB MMO3BOHOYHDbIX. |

BuipabarmBaercs nuxunii, a, 6oiTb MOMeT, ¥ BEPXHHAE HMOPOr KOHIIEHTPA-
LMK BeIlecTB, HeOOXO0AUMOH AAA HACTYIAECHHS HOPMaAbHOH (T. €. OonTHMaAb-
HoOil) peakpum (puc. 9). Uem mmupe pasgzsunyrmt o6a mopora, Tem 6oaee
PAa3BHTHE JAAaHHOH 9aCTH OKa3bipaeTcad OOECNEeYEHHbIM aBTOPEryAsillMeH, Kak
MOXKHO 0603HAYUTH 3TO ABAcHHe. Hopmaabnoe paspuTHe ofGecneueHo Torjga
¥ NPH MYTAUWAX, MEHAOIUX HHTEHCHBHOCTb 00pa3soBanHA MOP(POreHHbIX
BEUIECTB, B H3BECTHLIX, KOHe4YHO, npejerax (0COGEHHO B CTOPOHY yBEAH-
YeHHUH). | -

Oanako B ZAeHCTBHUTEADHOCTH MHAYUUPYIOIIHE BEINIECTBa NOCTYNAIOT
WHOTAa Jaxe He M3 OJHOIO MCTOYHHKa, a U3 HECKOAbKHMX, H TOrja HOp-
MaAbHOE pa3BHTHe OKasniBaeTca eme 6oaee obecneueHnniM. B arom cayuae
BO3MOAHD ropasio 6oaee 3HaYHTEAbHbIE H3MEHEHHS B OTAEAbHBIX HHAYKTO-
pax, 6es TOro 4ro6nl HOPMaAbHA KOMIOAEKCHas peaKUus NOTEpIEAa Cyiue-
creeHnnld ymep6. Iloaywsaerecs meuro Bpoze ,,MHOEecTBeHHOro o6ecneueHns
HopMaAbHOro passHTHA. OZHaKo BCAKOE YKAOHEHHE, BHXOZAAlEe 3a TpPeieAb
HHXHETO nopora, npHBEeAET BCE e K BbilaZE€HHIO H3BECTHOH PEaKUUM H sBAE-
HUAM HEJOPa3BHUTHSA, & YKAOHEHHE, BNXOAsUIEE 33 BEPXHHE MPEAEAbl, MOXKET
IPUBECTH K 3aMETHOMY YKAOHEHHMIO OT HOPMAADHOIO PA3BHTHA 3aTPOHYTDHIX
yacTel. Takue KpaliHMe YKAOHEHHS N BHIABATCA CPa3y B BHAE BHAHMBIX
»00ADINX® Myrapu#t wAm xe cpasy B BHAEe AeTaAH, €CAH OHH 3aTParHBalOT
XKUBHEHHO BaXHbIE MOPPOreHeTHIHCKUH npouecc. '

Haxowey, caeayer eme ynomsHyTb, UTO NapaAAGAbBHO C BbIpaGoTKOI
OonpejeAeHHON HOPMAaAbHONE peakTHBHOCTH TKaHell B flpouecce BBOAIOLUHH
IIOCTENIEHHO TePSI0T CBOEG 3Ha4€HHE HE TOADKO KOHUIEHTpauusl, HO ¥ CHElH-
¢HuecKne cpoiicTBa MOopdoresmHnx Bemecrs. Cnenudmuka peaxknum ompezge-
Af€TCA CBOHMCTBAMH pearupyionieif TkaHM Ha JaHHOM CTazaM H B JaHHOM.
{PUBHOAOTHYECKOM MNOAOKEHHH, a 3HaYeHHe MOP(POreHHHX BeImecTB HH3BO-
AHTCA A0 YPOBHA HECNEUHPHYCCKHX aKTHBATOPOB.
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B 6oree CAOXHBIX HMHAYKUHOHHBIX CHCTEMAaXx, CBA3aH-
HbIX CAOXHOH CeTh} MHOTOCTENDEHHHX MOPDPOrcHETHUC-
CKHX KOppeAsAuud, kaxkjgoe 3BEHO KOTOPHX 3aBHCHT OT
MHOIAX GpaKTOpPOB THIAa AaKTHBATOpPOB MAH TOpPpMOHOB, A0~
CTHraeTc¢a B KOHIEe KOHLOB OTHOCHTEAbDHO OYWEHDb BBHICO-
xafgd CTenedb yYyCTORUHBOCTH pasBuMBawiledied aBTOpEry-
AATOPHOHR cucTemBb. B KaxjoM 3BeHe HMeeTcs COOTHOMIEHHE, KOTOPOE
MoMeT GbiTb nOACHEeHO mpuBeaeHHOM auarpammoii (puc. 10), nokasniBaroweii
npocrefimyio ¢popMy BsaumojgeHcrBud. BaauMHble caBuru BO BpeMeHH cospe-
BaHuA aktuBatopa (A) u peakropa (R) He oxasniBaloT BAUSHHA Ha HOP-
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Puc. 9. PazguTne H3BecTHOR HOPMBI PEAKTHBHOCTH
TRAHM., YCTAHABAHBRIOTCS HHEHHA ® BEpXHHH NOPOrH
KOHIEHTPAOHA BeecTB, HEOOXOAHUMBIX AAR HacTyN-
AeHuA HOopMaAbHOR peaxkumu. MUBaygupyiomue seqgie-
CTBa TepAIOT NPH BTOM JeTEepMHHHpyIOLIee B3Haye-
HHe M CTAHOBATCA AKTHRHPYIOIHMMH HAH ocBobOXRza-
jomumu  Paxropamid. Ha ocm aBenmec mokasaHo Bpe-
M5, Ha OPAHHATAX — HIPACTAHHE KORLICHTPAllHM Be-
HIecTB

Fig. 9. Development of certain norm of reactivity
of tissue. Establishment of lower and upper thres-
holds of concentration of substances necessary to
induce normal reaction. The inducing substances
lose thereupon the determining significance, beco-
ming activating, or releasing factors. On abscissa —
the time, on the ordinates —the rise of concent-
ration of the substances

™,

MaAbHOE TeyeHue MopdoreHerHueckoi peakuuu, moxka oHH o0b6a AexaT B npe-
AeAax MemJy HadaAbHBIM H KOHEYHbIM NOpOroBbIMH YypoBHamu, (Oaxako
6oaree 3HAUHMTEAbHOE PACXOXJCHHAE OOOHX KOMNOHEHTOB HMHAYKIHOHHOH cu-
~ CTeMbl, KOraa 3peAas yxe TKaHb aKTHBAaTOPa BCTYNAE€T B KOHTAKT C €Illle He

cospeBleil MAM yxe nepespeBumied U NOTOMy HeakKTHBHOH Tkaupio (R), npu-
BOAAT CPa3y K IIOAHOMY BbIIIaZCHHIO AaHHOH MOP(POTEHETHUYECKOH peaKUud,
a TaKkXe H BCeX JaibHeHmMX 3aBHCAIIMX oOT Hee peakuuiél. B pesyabrare
MPOUCXOAUT AHOO pexykuus aTo#t wacTH, AnN60 oueHn GOAbIIOE HEJOpPA3BHUTHE,
HMElolllee ROYTH Bcerja AeTaAbHBIE IIOCAEACTBUA, B OCOOEHHOCTH €CAH Ha-

PYMI€HHE KOCHYAOCH OJHOrO H3 paHHHX H OCHOBHbBIX MOPPOreHEeTHYECKHX
IPOILECCOB MAM AHM3HEHHO BaXHBIX OpPraHoBl.

1 3zecp s jJoameH czeaaTh OTOBOPKY, UTO A He AYyMali0 CBOZUTH BCEr0 MopdOreHesa K
pe3yAbTaTaM BSAMMOJZENCTBHA TOABKO B HHAYKUIHOHHRBIX CHCTEMAaX YKa3aHHOrO THIIA, a TaKke
Bce QOPMbI BSAUMOAEHCTEBHSA CBOAHTbH TOABKO K Nepejaue XHMHYECKHX HPOZYKTOB.
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To me camoe RacaeTca ¥ HMSMEHEHMH B NPOAYKUHUH AKTHBHPYIOUWUX Be-
mecrts. Vlsmenenns, He BhIXOZAIlME 3a IMPEAZCAN HHAXHErO H BEPXHEro-
NOPOros KOHLUEHTPAUKH BeEIlieCTB, BhI3bIBAIOILEH HOPMAAbBHYIO peaKuulo, HeE
Aaayr HEKakoro agdgexra. llpn Brixoge me 3a aTH mpepeAbl peaxuus AHOGO
BOBCe He HAacTymuT (IpH HeAoCTaTOuHOl KOHUeHTpauuu), AHGO, GbiTb MOXET, .
B HEKOTOPbIX CAy4asx AacT pe3Kue YKAOHEeHHs OT HOpMHl (OpH "WpesMepHOH
koHuenTpanun). Y1 B ToM, # B ApyroM cayuae mpolecChl pPa3pUTHA OKa~
AYTCA TAYOOKO HapymieHHbIMHM ¥ OOHapyXaTca B BuUAC SABHOH MyTaluH.

Orpomuaoe G6GOABIIHHCTBO MyTapuil NOPAKTHYECKH HEe BATPOHET PAHHMX
CTazuil Pa3BHTHASI uvacTell, CBA3aHHBIX CHCTEeMOH MOpP(POreHEeTHYECKHX Koppe-
asapai, O6braable HEGOAbIIME MYTAalHH MOTrYT IHOAYYHTb BHAHMOE Bbipaxe-
HHEC AHUIb HA MNO3AHHX CTAJHAX PASBUTHA, KOrja cucreMa MopdoreHeTHUE-
CKHX KOppeAsliHd yme NoTepsaAad CBOe 3HaucHHe BCACACTBHE 3aneplICHHS
OCHOBHBIX NPOIECCOB MOp@oreHesa.

as A )
RS R

Pre. 10. Ynpomennas cxema oamoro

3BeHA HMHAYKIHOHHOE CHCTEMBI, COCTO-

AQerc M3 aKTHBATOPa H PERKTOpA, H3aMme- .
HAJOIIMXCA BO BPEMOHH B HANPABACHUH, |

' noxkasaHEOM crpeakamd. I[lepuosnr spe- |

AOCTH ODOHMX KOMIOHEHTOR [OKAa3aHbI

XHPHBIMH YywacTKaMH AHHuE#A. B msse-

CTHBIX NpezeArax BO3MOXHBL B3auMALIC

CMelIeHHsA BO BPEMEHH COSPEBaHHA akK-

TURATOPA U peakrrpa, 6ea Toro WroHm

peaxkyusa moTepueAd Kakoi-ambo ymep6

Fig. 10. Simplified scheme of one link
of the inductional system, consisting of
activator and reactor, which modify in
time and direction as shown by poin-
ters. Periods of maturity of both com-
ponents are shown by thick sections
of the lines, Within certain limits
¢ mutual dislocations in time of maturity
of activator and reactor are possible
without any detriment to the reaction

[loaToMy crofiKocTp pamnux crasmil pasBMTHs SaBHCHT Npexje BCEro
OT CAOXHOCTH BCE€H ABTOPETYAATOPHOH CHCTEMB MOPPOreHETHUECKHX IMpPO-
LeccoB, 8 HE OT OTCYTCTBHS MyTauud, KacalolluXcsa pPaHHHAX cTazui. Vimenno
3TO OOCTOATEABCTBO H AEKHT B OCHOBE 3aKOHOMepHOCTe#d, Ob6HapyxuBaiO-
MHUXCA B ABACHHAX PEKANHTYASUHH H 3apOAbILIEBOTO CXOACTBa. Sl ynoMmu-
Halo 34eCb 00 dTOM MONyTHO, Tak KaKk MOM B3TAfAAbM HA 3HAYEHHE OTHX
ABACHHA HCTOAKOBBIBAAHCD HenpasuabHo. Kluorga mposogsar 3mak paseH-
CTBa MEeXAYy MOHMH B3IrAAZaMH H BbicKasbiBaHHAMH Moprasa u Koabuosa,
KOoTopbie 00paTHAM BHHMaHHE Ha AETAAbHOCTb MyTaUuil, 3aTParHBaIOIIHX
PaHHHE CTajHH PASBHTHA H oOcobeHHO npouecchl passHTHA BaxHeHmWHX
HHAYKTOPOB. Sl He OTPHIIal0 NPaBHABHOCTH STHX coobpakenuii o 3SHaye-
HHHE MyTayud, AeHCTBEHTEADHO BHOCAMHMX PaHHHE HapYIICHAA Pa3BHTHA, T. €.
BBISHIBAIOIHX CABHIH 3a IIpej€Abl NOPOropuiXx ypoBHei#l oCHOBHBIX Mopdore-
HeTHYeckux peakuuii. Jymalo, ogHako, uTo caMum mo cebe aTH coobpaxe-
HHA HE ZAIOT IIOAHOTO OODACHEHHA, TAK KaK OYEHb MaAble MyTalHH MOTAH
Obl H3MEHATb B TeyeHHEe QaHHUX cTaiull pasewTus 6e3 0co6o CymecTBEeH-
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HOro MX Hapymenua (9To, ZelicTBHTEABHO, H Habaloaaercs). B yxasanmbix
JIONKTKAX OODACHATD ABACHHA pPEKAMUTYAAUUHA KPOETCA AONYUIEeHHE, UTO
B OZHMX CAYy4asX reHbl BCTYNalT paHo B JelcTBHe # TOTARZ OHH OObBITHO
AAIOT AETAAbHbiK 5dderr, B APYrHX CAYyHasX OHH aKTHBHPYIOTCA AHIUDb
11034HO — TOr'Aa OHH AAalOT MSMEHEHHs XapakTepa Hajcrasok. 71 Aymalo, 4TO
-5TO He COBCEM NpaBHAbHO. Bece rennl yuacTByloT B mponeccax obmena u, cae-
_AOBAaTEAbHO, aKTHBHM C camMoro Hadara pasparusa. [losTomy m Aro6as myra-
K BbhI3biBAET MH3IMEHeHHs B OHOXHMHYECKHX Ipoleccax, MNPOTeKaromux
B TKaHAX CaMblX MQAOAbIX aM6puonos. Oamaxko mojgamasiowee 60 Ab-
WIKHCTBO TeX He6OADMHX MyTapni, kKoTopble JAeHCTBHU-
‘TEAbHO, HMeEeT 3HAYEHHE B IpoUECCE BBOAKWUHH, BbI3bl-
Bae€T CABHIrH B peaKUHMAX, HE€e BHXOAAIHE 3a NpejeAb
MOPOroBbX ypoBHell HOPMAADBHOIoO TeYECHHsA NPOUEecCCOB
pamHero MopdporeHesa, T. €. Ha SMOPHOHAADHBIX CTaAHAX
HHYeM BHAHMBM cebsa He unpoasBaserT. VX geiicrBue ckasn-
BaeTcs AMIIb Ha OoAee -aBTOHOMHBIX mpoueccax, B OCOOEHHOCTH B KOHIE
mopdoreHeaa, Korga peakyay, CBA3aHHble C Pa3BHTHEM MEHEC CyILEeCTBCH-
HbIX TPHABHAKOB, HE 3aIUHIEHbI CTOAb MHPOKHM JHATA30HOM MEXAYy HHX-
HAM H BEPXHHM [OPOTrOBbIMH YPOBHAMH. JTa 3alIUTa Pa3BHBAETCA AHUID
B IPOLleCCe DBOAIOUHMM MEXaHM3Ma HHAHWBAZYAABHOrO pa3sBHTHA Goaee cymie-
CTBEHHbIX MPHU3HAKOB OPraHU3allMH.

Camoit npocroit dopMoit 3amUTH HOPMAABHBX Hpoyeccos HopMoobpaso-
BaHUA OT €ro HapYHMEHRAH ABAAETCA — AAA [IPpH3HAKA, 3aBHCHMOIO B CBOEM
PASBUTHHM OT H3MEHEHUA OZHOrO OCHOBHOI'O Tre€Ha,— oObluHOEe AOMHHHPOBA-
#ne, NPUPOAA H BO3IHEKHOBEHHE KOTOPOr0 MOTYT CUHTATBCH YXKE AOBOABHO
X0opomo BuACHeHHbIMH, Kl 3jgech Aero CBOZUTCH AMLIIbD K YCTAHOBAECHUIO
H36bITKA MOp(dOreHHOro NPOZYKTA, NPEBbIIIAONIEro ABOHHYIO €ro KOHUEH-
-Tpanulo, HEOBXOAHMYI0O JAAA NOAHOTO BbisBA€HHs npnsHaka, (O6nuube
HW3MEeHEeHHsA B DTOH KOHUCHTPALUKH IIPH MaAbIX MyTalllusaX He CKa3biBaloTCH
“TOMja 3aMeTHHIM H3MEHEHHEM B BbipaXcHUHM MPU3HAKa, Jaxe B CAyvae

YMEHbLIICHASsT KOBUCHTpPAaUHH BABOEC, KaK B3TO HOPMAAbHO NPOHCXOZHWT B reTepo-
_3HTOTE.
B 6oAree cAoxHBIX CAyyasnx, NOATOTOBAEHHDBIX B JAHTEADHOM MNPONECCE

-DBOAIOUMHA BaXHEHUWIHX OPraHOB, HOPMAAbHOE TEYCHHE OCHOBHbIX MOPQOreHe-
“THYECKEX HNpPOoieccoB oOecneynBaerCsa, Kak CKasaHOo:

1) TeM, yTO KakR cHeUUPHKA HHAYLUHPYIOIIAX BEIIECTB U TOPMOHOB, TK
# peakTHBHAN CIOCOOHOCTb TKaHEH onpeaeAmiOTCA HE OTACAbDHDIMH IcHaMH,
a BCEM TeHOTHIIOM B LIEAOM; POAb OTAEADbHLIX I'CHOB CHHAAETCH A0 3HaYE€HHUA
MOZHPHKATOPOB!

2) MHPOKMM ZMANAIOHOM BO3MOMHBLIX H3MECHCHHMH KOHIECHTPALWH ,reHO-
.TOPMOHOB® M HHAYUHPYIOUIMX BEWIECTB B MpeseAax MEXKJy HHXHHEM H BEpPX-
HHM JI0pOraM# HOPMaAbHOH pEaKTHBHOCTH TKaHeH; cueUH(pHKa pPeaKUHH
-onpeaeaseTca Bce Coree cocroAgunem camoil pearupylomeill TKasH; MopQoO-
FEHHble BEIECTBA TEPAIOT CBOIO CNEUAPHUYHOCTb H OCTAIOTCHA B POAH aKTH-
BaTOPOB, ocsoboxAalommx Goaee CAOXHBIE MPOLECCHI;

3) MMPOKHM AMaNA30HOM BOBMOXHWIX HMSMEHEHHH BO BPEMEHH CO3PEBAHHA
-AKTHBATOPAa K B OCOGEHHOCTH BO BPEMEHH CO3PEBaHHs peardpylomel TKaHH,
-2 TaKke BOSMOXHOCTbIO CABHIOB B HX B3aHUMHOM PaCHOAOKEHUM H, HaKOHeL,

4) CAOKHOCTBIO CHCTEMbl MOPQPOreHETHIECKAX KOPPEAAUHiH, OpH KOTO-
PON KaxAasd peaknus ABAACTCH KOMHOAEKCHROH B obecneuyuBaeTci MHOIHMH
‘B3aUMOJACHCTBHAMH. :

Bce ckasannoe wnauboaee CIPaBEAAHBO AAR PaHHAX CTajAH Pa3BUTHA.
llo mepe 3aBepuieHHst OCHOBHDIX MOP(POreHETHYECKHX INPOLECCOB BCH CHC-
“TeMa B3aUMO3aBHCHMOCTeH paspnixasercs (MA@, TOuYHee, IPHHHMAET HHbIE
POPMbl — 3PTOHTAIECKKEX H (PUSHOAOTAUECKAX 3aBrcrMocTei). BMecre ¢ Tem
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OHa CTaHOBHTCA OGoaee AaOHABHOH, HaIMEHAACh DO0A BAHUAHHEM (aKTOPOB
pHeMHeHd cpeabl, NOJA BAHAHHEM (YHKIHOHAAbHOH JEATEABHOCTH OPraHOB,
a TakRe B B PE3yAbTATE OTAEABHBIX HacAeJCTBEHHHIX H3MEHEHAH, KOTOpble
HAYMHAIOT CKAa3biBATbCS HAa dTHX OOAee N03ZHAX CTaAUAX PA3BATHA. ITH
NOCAEJACTBHS rapaHTHPYIOT AOCTAaTOYHYIO DAACTHYHOCTb OpPraHA3Ma B [pO-
1leCCe€ DBOAIOLHH, | '

Mu npumAM K 3aKAIOYEHMAM, Ka3aAoCb 6bl, mapajoxcaAbHeiM. Me xa-
HH3M MHJHEBHAVAABLHOIO Pa3BHTHA oOOecnevHBAaEeT Yy BHC-
MUX AXHUBOTHBX UYepeS CAOXHYI CHCTEMYy KoppeAisuui
H3IBECTHY0 CcTOHKOCTD OPraHM3al¥H, a annapaTtT HaACAeA-
ctBeHHOCTH (C €ro MyTalHAMHK), T. €. CTPYKTypa reHoma,
rapasTHpyeT JAOCTAaTOYHYH €€ NAACTHYHOCTbL B IpO-
1ecce DBOAIIUHH. OTHM 5 BOBCE He XOUy MEPEBEPTHIBATb Ha TOAOBY
BCE CYIIEeCTBylOluMe npeicTaBAeHHs, NOHEYHO, H cHcTeMa KOppeAAUmi A0
H3BECTHOH cTenedd MAACTAYHA, H OHA MEepecTpadBaeTcss B IIpouecce 3aBO-
aouun. C apyroil CTOpPOHBI, 8 He OTPHLAID M TOrO, YTO HACAEACTBEHHBIH
annapaT OTHOCHTEAbDHO BeCbMa YCTOHYHBE.

Oauako s yxe me pas nmojguepkuBan (1938, 1939) u najgerocn, uro cae-

A2A .3TO Tenepb B Ooaee ybeanreAabHO# Qopme, YeM paHbIle, YTO HEAb3A
BCIO CTOKKOCTD OpraHH3aud OOGDBACHATb CTOHKOCTDIO' HACAEJCTBEHHOH CYyO-
CTaHUMM H, B YaCTHOCTH, I'€HOB. laKoe ,06bACHEHUEe“ PENIHTEAbHO HHUYEr O
He aaeT. S yb6emzeH, 9To JaAbHefimHe MCCA€ZOBaHHA NMOKAXYT HEH3IMEPUMO
60AbIIYIO HX AAGHABHOCTD, ,YEM 3TO NPUHATO AYMATb HAa OCHOBAHHM H3yqe-
HAA BHAWUMKIX MYTalHH, KOTOphie BCE IIPEACTABASAIOT COOOH pe3yAbTaTHt
CABHIOB peakyuii 3a npejeAnl UX MOPOroBOro sHaueHusa., Bce umaMeHenums, He
BHIXOASHE 32 MpejeAbl PEaKTHBHOCTH TKaHell, MPOCTO YCKOAL3AIOT noka OT
Haulero aHaAM3a.
- B ocobennocTu zAS NO3BOHOYHBIX KHBOTHBIX 51 XOTeA 6Gbl OTMETHTh 3HA-
YCHHE HCTOPHYECKHA CAOXHBIIEHCA CAOBHOH CHCTEMBI MOPPOreHeTHYECKHX
KOppeAMH, HMEJOIleH JO HM3BECTHOH CTelNeHHW PeryAATOpHbi xapakrep
U sIBAAIOIEHCA, HECOMHEHHO, OCHOBOii, o6ecneuuBaloU]el OTHOCHTEADHYIO
CTOMKOCTb OpraHW3Ma Kak pasBuBaOljedica LEeAOCTHOH cHcTeMbl, HecMOTPA
Ha HenpepbiBHbIE H3MEHEHHS I'eHOTHNA M Jaxe KaK OyATO BOIpPEKH HM.

JTO rapaHTHPYeT Takxe LEeAOCTHOCTb PEaK|HHE BCEro OpraHH3Ma Ha H3Me-
HEHHs BHEmIHEH cpeAbl, a BMecTe € cHCTemMolf mMos3jgHeHMINX DProHTHUYECKHX
¥ (PH3HOAOrHYECKHMX KoppeadAuuit obecneunBaeT M BBICOKYI0O HHAHBHAYaAb~
HYI0 NpPHCNOCO6GAAEMOCTb OPraHM3Ma KaK LUEAOr0 K HMeromeics mUsHEeHHOH
obcramoske. Mn He Momem HezoolleHHBaTb 3HaYeHHA BTOR WHAMBHAYaAbHOM
OpHCOOCOOASEMOCTH, HOCKOAbBKY OHA ONpezeAsieT NepexuBande ocobeil mpu
H3MECHAIOUIHXCA YCAOBHAX BHEWIHEH cpejbl H ABAAETCA NOKPOBOM, NOJ 3allu-
TOH KOTOPOro MPOHCXOAHT OGoree MezAeHHAss mnepecTpoiika HacAeACTBEHHOIR
OCHOBbl OPraHASAlMA H BCErO MEXaHU3MA HHAUBHAYaAbDHOTO Pa3sBUTHA C €ro0
CHCTEeMOH KoppeAsunui.

71 XOuy 3aKOHWHTb 3TO KpaTKOe COOGLEHHE BhIpaMeHHeM CBOEro rAy60-
KOro yoOemaeHHs B TOM, UYTO H3yueHHME 3HAYECHHA CHCTEM KOPPEAAUHI
B HHAUBHJYaAbHOM U HCTOPHYECKOM Pa3BHTHH OPraHH3MOB, B OCOGEHHOCTH
{IOSBOHOYHHX XHBOTHHIX, JacT €ill¢ MHOro COBEpIIeHHO HeOXUAAHHDIX
PESYyALTATOB, KOTOPBIE MNPOABLIOT APKUH CBET Ha Halle NMOHAMAHHE opra-

HH3Ma H Ha HamM MPEACTABAGHHUA O CYIIHOCTH NPOLECCOB €ro pa3BHTHA
H O MeXaHH3ME OCYLECTBAEHHA HAaCACJACTBEHHBLIX €ro H3MeHeHHIl.

Bypnar obiget 6uoaornu, . I, Ne 3 * B )
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Summary

The problem of the integrity of the organism holds unquestionably
at the present time the centre of attention in biologic thought. Its scien-
tific solution can only be attained along the road of analysis of the mate-
rial factors conditioning the existence and development of this integrity.
The unity of the undifferentiated whole may be considered original. How-
ever, the integrity of the differentiated organism is not predetermined. The
system of correlations of various parts and organs of the complex orga-
nism gets developed and is rendered complex in the process of its pro-
gressive evolution. This system of correlations is composed of element of
various significance. First, the correlations in the basic (easily reversible)
vital functions of the differentiated organism, i.e. the physiologic
correlations sensu stricto. Second, the correlations in the processes of
individual development. Partly they have the same character of physiological
correlations, yet they determine at the same time also certain less easily
reversible structural modifications. We will call them ergontic correla-
tions. Partly they connect typical morphogenetic processes and may be
designated as morphogenetic correlations. Gradiations are pos-
sible between these different forms of correlations. The more characteristic
of the early stages of development are the morphogenetic correlations.
Commensurately with the development of the functional activity of the
organs the predominant significance is acquired by the ergontic correlations
which thereafter are gradually transformed into typical physiologic correla-
tions of the adult organism. |

All these forms of correlations arise in the process of evolution on the
basis of more sim’?le correlations, which we will designate as genome
correlations, To this category of correlations we refer, first, the pheno-
mena of linkage, which, however, due to their instability, cannot acquire
lengthy signmificance in the process of evolution; and second, numerous
phenomena of pleiotropy.

Phenomena of pleiotropy may be manifested in multiple or polymorph
expression of a certain gene. Here belong also all the classic examples
of pleiotropy of Drosophila genes. This form of pleiotropy depends on the
different action of the intracellular morphogenetic products in various
tissues. Another form of pleiotropy, characteristic of organisms with regu-
latory type of development (vertebrates), may be designated as multi-stage,
or polyphase, expression of genes. In this case the morphogenetic products
are d’stributed frequently by means of a very limited, yet at times more
liberal dilusion, whilst the specific morphogenetic reaction depends not
only from theése products, but also from the conditions of their diffusion
in ‘the organism, and, of course, also to a considerable degree from the
grade of differentiation, the position, and consequently, the character of
tl_le metabolism in the cells of the different parts of the developing orga-
nism. Moreover, the number of possible differentiation attainable as the

2*
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result of the action of identical products considerably increases due to
increase in the number of possible combinations between the action of
different substances attaining different concentrations in tissues of different
- situation and different age. Such corralations may be considered as the
elementary forms of morphogenetic correlations.

Diffusion of morphogenetic products was demonstrated in some cases
also for animals with mosaic development (in Drosophila melanogaster by
~ Sturtevant, Beadle, Ephrussi; in Ephestia kuehniella by Kiihn, Plagge);
nevertheless it acquires far greater significance in vertebrates.

The author alludes to studies on the phenogenetic analysis of characters
in vertebrates, reviewing briefly his own researches on phenogenetics of
racial characters in hens. In various racial characters are manifested pheno-
mena of pleiotropy of different complexity. The gene for polydactyly causes
a doubling in the fore limb also, yet the development of the surplus digit
thereafter becomes supressed. The gene for leg-feathering causes early
concentration of mesenchyme under the skin of the preaxial edge of the
hind limb. As the result of this there is observed disturbance of the regular
location of the scales on the tarsus and rudiments of a number of feathers,
as a secondary effect of the gene. The mesenchyme from which these
rudiments are formed is of skeletogenous origin. Consequently an under-
development of the phalanges of the fourth digit und its claw takes places.
These modifications, together with the dorsal bend of this digit, may be
designated as the tertiary effect of the same gene. An even more complex
chain of correlations is found in crested hens (Gudan). Here, intense secre-
tion of cerebrospinal fluid causes inflation of the ventricles of the anterior
cerebrum (hydrocephalia), outward trickling of this fluid, and destruction
of the mesenchymal rudiment of the cranial roof (secondary etfect of the
gene). The skeletogenous mesenchyme of the cranial roof concentrates
under the skin; there grows up here also a profuse net of cerebral blood
vessels and a great number of enlarged feather rudiments develops (tertiary
and quaternary effects of the gene). Finally, already in the postembryonic
development, there is formed a new cranial root from islets of dermal
ossifications which give a peculiar reticular structure.

Since in such manifestations of the polyphase pleiotropy are revealed
clear correlations between morphogenetic processes, we may speak here
of elementary morphogenetic correlations.

However, since the different expressions of one pleiotropic gene may
not have positive significance for the life of the organism, there takes
place inevitably in the process of evolution a rearrangement of these cor-
relations through the natural selection of small mutations which modify
the different manifestations of one and the same gene. And on the racial
characters of hens it is possible to establish the significance of such
modifiers that eliminate unfavourable expressions of the pleiotropic gene.

Therefore, the polyphase form of the expression of pleiottopy in the
 process of evolution is inevitably complicated by the incursion of products
of activity of other genes that modify both the composition of the gene
- products and the reactive properties of the tissues. The system of mor-
phogenetic correlations is ‘then considerably complicated. Any character,
and any phase of its development, is not controlled by the one gene, but
is the result of processes based on the interaction of many genes (strictly
speaking, of the whole genome). ,

Naturally, a system of correlations whose every link is determined by
many genes is distinguished by a considerably. greater stability than the
expressions of the simple or polyphase pleiotropy referred to above. The
normal development of the whole organism is secured in the presence of
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a complex system of correldtions by the entire genome as a whole. The
role of separate genes is reduced to the level of modifiers.. Thé system
of correlations ensures the stability of the basic traits
of the organisation, whilst the high mutability of sepa-
rate genes, that is possible here without lethal conse-
quences, guarantees the sufficient plasticity of its con-
crete formation.,

The stability of the whole system of basic morphogenetic processes,
however, is further enhanced in the process of evolution due to the pecu-
liar modification of the reactive properties of the tissues which leads to
the attainment of a certain self-regulation under the action of disturbing
influences of the environment or of small mutations.

The natural selection runs always in the direction of working out the
optimal reactivity of the tissues under ordinary conditions of penetration
of the inducing substances. The latter may be subject to certain fluctua-
tions. It is very important that the optimal reaction be effected irrespective
of these fluctuations. This is what is achieved in the process of evolution.
The morphogenetic reaction proves to be normal and independent from
the concentration of geno-hormones and inducing substances within cer-
tain bounds of ordinarily occurring deviations from the median norm of
this concentration. There is worked out the lower, and sometimes also
the upper threshold of the concentration of the substances necessary for
inducement of the normal (optimal) reaction. The wider apart these two
thresholds, the more the development of the given part is found to be
assured. The normal development is then assured even under mutations.
modifying the production intensivity of geno-hormones, within certain
limits, to be sure. Thus, the vast majority of mutations will practically
not affect the early stage of the development of parts linked by the system
of morphogenetic correlations. They may get visible expression only in
the latter stages of development, when the system of morphogenetic cor-
relation has already lost its significance due to completion of the basic
processes of morphogenesis. The basic morphogenetic processes are found
to be protected by the fairly wide distances between the lower and upper
level of their normal reactivity. ‘

The simplest form of such protection for a character dependent from
one gene is the ordinary dominance, whose nature and origin may be
considered asfairfy well elucidated. In more complex cases, prepared in the
lengthy process of the evolution of the most essential organs, the normal
course of the morphogenetic processes is assured:

(1) by the fact that both the specific action of the inducing substances
and the reactive ability of the tissues are determined not by individual
genes but by the entire genome as a whole. The réle ol separate genes
18 reduced to the level of modifiers; ,

(2) by the wide range of possible modification of the concentration of
the inducing substances (geno-hormones) within the limits of the lower and
upper thresholds of the normal reactivity of the tissues;

(3) by the wide range of possible changes in the time of maturing of
the inducer and the reactor, and lastly,

(4) by the complexity of the system of morphogenetic correlations
under which each reaction is a complex one, being assured by numerous
interactions,

In summing up the author stresses (especially in regard of the ver-
tebrates) the great significance of the historically formed complex system
of morphogenetic correlations, which to a certain degree has a regulatory
character and, doubtlessly, constitutes the basis that assures the relative
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stability of the organism as a developing integral system, irrespective, and
even as though in spite, of constant modifications of the genotype.

- This assures the integrity of the reactions of the whole organism to
changes of the environment, and jointly with the -system of the latter,
ergontic correlations, it assures also the high individual adaptability of the
organism as a whole to changing living conditions.





