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M3BECTMA AKALEMUU HAYK rCCp Sl
Cepus 6uonoruueckas, 1. 2, Ne 3, 1976

VK 576:353:576.356.6 TEOPETHMUECKASI BHOJIOTHS

JIBE KOELENIHWH B TEOPHH JHPPEPEHIIMPOBKU KJIETOK
I. . TymanumBuIu

o un. A. H. AH I'CCP, T6uaucu
Toctymwna B pepaxumc 24.2.1975

TlpentaraeTcsi THNOTE3a, CONTACHO KOTOPOAi Ads KACTOWHO nnddepeniu-
POBKH He TpeGyercsi CEUnpHUECKHX CTHMYJOB, NOCTOSHHO JGHCTBYIOWUX Ha
KACTKY BIIOTH 10 AOCTHKEHUS €10 TePMHHANBHOTO COCTOSHHA. TIOCKOMbKY, Ko
THIOTe3e, KJETKAa CTPEMHTCS K COCTOSIHMIO, HauGOJee BLITOAHOMY ¢ MH(pOp-
MAWHONNOI TOUKH 3PCHIS, @ HMCHHO K COCTOSHINO MaKCHMATbHOI Jndpepentu-
DOBKI, TS 3amycKa NOCAEHEN M0CTATONHO KPATROBPEMEHHOrO HeCTIeUnpHICCKOro
curnana. KaeTkn OTAHYAIOTCH APYF OT APYra JHWb N0 cTenenn Au(depenunpos-
Ki, MPOHCXOTAMEH TOABKO B OXHOM HANDABJACHHH, OCTANABMNBAACH HA Ce PASHBIX
yposusx (ymnangeponnas runoresa). B mpouccce anddepeniposKi  KAeTKa

B Guosorun pasBuTHS M IHTOJMOTHH HET [OKa CTPONHON TeopuH and-
(epenunposku  kaetox, obobuialouieil Hakonuennbie (axtbl. HeGoabuwoe
UHCJIO TUINIOTe3 H COOOPAZKEeHHs [0 TIOBOAY — MOJEKYJSPHOTO MeXanusma
[10, 18, 5, 22, 12, 3] Bpsa1 MU MOTYT GbITh HCTHHHO IJIOXOTBOPHBIMH NOKa
He Oyi1eT CO31aHa THIOTe3a. MOACJHMPYIOLIasi TOBEJCHHE KJIeTKH (KaK OT-
JeabHOIT cueTeMbl) B xole auddepennuponkn. ITonbiTkr, npeinpuusThe B
s1oM Hanpasaennn [6, 19], Tpebyior nanbHeiimei pa3padoTKU.

BouiBHras rHIOTe3y KJAETOUHON anpdepeniupoBKu, Cleayer CTporo
OUEPTHTHL KPYT BOMPOCOB, MOAJeKamuX paccvorpenuio. LleaecooGpasuo
paccMoTpers 06Kl xapakTep npouecca AH(QEpeHIHPOBKH KACTOK; 0OUHE
CBOMCTBA CTHMY/IOB, ONPE1e/SIOUINX CTeNeHb W Hanpapdienne auddepeHin-
pOBKH.

Cunraio HeOOXOTHMBIM CleJaTh CJeyIollHe NpeiBapHTeIbHble 0roBOp-
KH.

1. B onpesesenny noHATHS «<1AphEPeHINPOBKA KACTOK» si Oyay npH-
ZepIKUBATBCA HCKAOUNTENbHO GpopMyinpoBkn I'pobereiina [14]. Tlpusenen-
HBIil aBTOp CHpaBeluBo  pasanuaer jase (opwbl  H(pepeHIHpOBKH:
a) anddepeHIHpPOBKA OPraHu3Ma, HMeIOIask MeCTO NPy PA3SBATHH 3aPOJbIIA
BO B3POCJBII OPraui3M 1 npeicrassioulas co0oil BO3HMKHOBEHHE B opra-
HHU3ME HeOo tH; 0) auddepeHnuposKa KJICTOK WM, KAK €€ Ha3bl-
Baer [poGereitn, mutoanpdepeninpobka, npejcrapisiomas codoil uenb co-
GbITHIT 1 H3\‘IL"H(‘,HHII5[, NPOHCXOJAALIHX B KJETKe B lpouecce BO3HWKHOBEHH st
HEOAHOPONHOCTH B MATEPHHCKOM oprann3Me. HeoanopoasocT MaTepuioKo-
ro opranusma f)ec('nop‘no ﬂ()yCJIOB.'lCHﬂ NOSIBJICHHEM OTHOCHTEJNbHO OOJIBIINX
rpynu Kaetox pasworo Tuna. Takum 00pa3oMm, ocHoBO# AH(PEpEHUHPOBKA
opraiuzMa siasercss AudQepeninpoBKa KJICTOK, HJIH IHTOXH(PepeHInpoB-
Ka, KoTopas y OyieT paccMoTpeHa B Hacroaieil paore.

2. Manaraemasi B JaHHOI CTaThbe DHIOTE3a OCHOBBLIBACTCS Ha OJHOH W3
nanboJiee BaXKHBIX 0COOEHHOCTEl AHPHEPEHUNPOBKH KIeTOK. DT0ii ocoben-
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Jly KJAETKAMH Pa3HOr0 THNA, He OTJIHYAIOUHMHCS APYT OT Apyra FEHOTHIH-
YECKH.

3. TTocKoabKy OTMEYeHHbIe 37eCh XAPAKTePHLIE YePThl MOTYT OLITb OT-
HECeHBI JIMIIb K MHOTOKJICTOUHBIM OPraHH3MaM, B JajbHeilmem st Oyay Hc-
XOIHTb H3 TOJOMKEHHS, COINIACHO KOTOPOMY NOHsTHE IH(MDEpeHUHPOBKI
KIeToK (unronuddepeniuuposKa) HMeeT CMBIC JHIIb JJIsi MHOTOK/IETOUHBIX
OPraHU3MOB, MPEACTaBiss COO0H HeoThemJeMoe CBOficTBO mocaeaunx, Uro
Kacaercst aHaJOTHUHbIX H3MEHEHHI!, IPOHCXOJSIIIHX B OJHOKICTOUHBIX SyKa-
pHOTAX, TO OHM CYTb Pa3BHTHE LEJONO OPTaHH3Ma H HE COCTABJSIOT H3Me-
HEHHHl COCTOSIHMSI KOMIMOHEHTa CHCTeMBl. C/IeoBATE/NbHO, YIOMSIHYTbIE SIB-
JIeHHsT NPEACTaBJSTIOT cO00i pagubie IPOUECCH, XOTs, N0 BCeil BEPOSTHOCTH,
OHH EIHHbl B HCTOPHYECKOM CMBIC/E.

4. TnddepenunpoBKa KJICTOK — NPOLECC OTHOCHTEIBHO HEOOPATHMbII.
B wnacrosiiee BpeMsi HMEIOTCSI BCE OCHOBAHHS CYHTATh, UTO HEOGPATHMOCTH
aupdepennnposkn He aGeomorna. OAHHM M3 HauGoJee SPKHX NPHMEPOB
oGpatuMocTi  AH(PEPEHIUHPOBKH  SBISIOTCS B3aHMHBIE NEPEXOAbI IHI-
MEHTHOTO SMHTE/UsA IJasa M KJICTOK CeTYaTKH. B moamBepzienue oGpaTH-
MocTy AnpOepeHIHpOBKE MOKHO MPHUBECTH HamyMeswne crathi Crioapaa
H ero COTPY/IHUKOB, BHIPAUIMBABIINX W3 OJMHOUHBIX KJIETOK MOPKOBH H Ta-
6aka uesable pacTeHHst B KyJbType. Tem He MeHee B OOBIYHBIX YCJIOBHSX
anddepennnpoBka MPoSBAsSeT GOMBUIYIO YCTOHUYHBOCTb, UTO MMEET H3BECT-
HOE 3HaueHue 171 M3JaraeMoil B JaHHON paGoTe THIOTE3DI.

Bee nanubie o middepenunuposKe KJAETOK, HMCIOUMECs B PACNOpsiKe-
HUH decreioBaTedcli, a TakkKe GoJee MM MeHee OGIIGNPHHSITBIC B3IJSIbI,
MOXKHO CBECTH K Oﬁp[},‘l(!ﬂﬂ]l‘llﬂﬁ cxeme.

Ipexze Beero, b depeninposka npecrasaser coGoii mpouece, npore-
Kaloluii BO MHOMHX TOKOJEHHAX KjaeToK. Ecin paccmanpuBath (opMmipo-
Bauue Kakoro-1uGy/b OJHOTO KJACTOYHOIO THIA, TO MbI TOJYYHM HEKHil sl
kaerok. Kaxnas mocienyiomas cryneib 31010 psila npejcrasiser coGoii
pesyJibTaT JeJeHus KJICTOK Ha NpeAblAymleil cTynenn 3toro psyia. Ilpe-
Hebperasi BO3MOKHOCTBIO OTCYTCTBHSI H3MEHCHHA B KJIETKAX KaKOro-HH-
Gynb 13 NOKOJCHUII 110 CPABHEHHIO ¢ KJACTKAMH IPEIBILYIIEro MOKO/ICHNMs,
T. €. HAMEPEHHO ONyCKas MOKOJEHHs KJICTOK, He MPETEPHEeBINIX B Ipouec-
€€ JlesIeHHs H3MEHeHHI COCTOSIHHS, Mbl MOKEM IPHHSATb, YTO KaXkKI0€ MoCc-
Jejylolee nokoJenne Bee Gojiblle OTJINYACTCS OT KJETKH-DOLOHAYAJIbHI-
Ka, pacroJio;Kennoii B mavajse pacomarpuaemoro psaa (puc. 1). IMocaen-
HHi JKe waen 3TOro psla Haubogee OTIHYACTCS  OT KJCTKH-POLOHAYUA/b-
miKa. Vi3 npisenennoii ¢XeMbl BHIHO, UTO MBI MOKEM NPHHATL 00pa30BaB-
mics psiA 3a pe3yJbTaT NOCTYNMEHYaToi TpaHcHOpMAIMH OHON KJICTKH,
a umenno nepsoro wiena psna. Cienosatesibo, psia TOKoJeHuit andde-
POHIIPYIOIXCs KICTOK MOKeT OhiTh PAaccMOTpen Kak —MmyTh, KOTOpbiit
TPOXOANT Ta WM HHast KACTKA. DTOT YCJOBHBII MyTh ObLI HA3BAH MHON 1
H. B. CanamaTnnoil KJI€TOUHbIM nyTem [6]. Uem Goubumii myTs npoiien
KACTKOM, T. €. ueM GoJbllle JIHHA NMPOIHACHHOrO €i0 KACTOYHONO ITYTH, TeM
BbBIE cTenenb AnpQepeniupoBky KJAeTkH, TeM Goabure anddepenimupona-
Ha JlanHas KaeTKa.

3a nexosnoe MOJGKEHHE KICTOUHOTO MYTH Mbl NPHHAJIH aGCTPAKTHYIO,
HICAJbHYIO 3aPOABIICBYIO KJICTKY. MaeanbHOl 3apoiBIIeBoll KICTKOM Mbi
‘HA3BaJM KJIETKY, KOTOPasi PABHOBEPOSITHO MOMKET NPEBPATHTHCH B 0G0
KJICTOUHDIiT THI, XapaKTepHblil /st AanHoro BuAa. Jlis PasubiX Opramus-
MOB miea/ibHasi 3apOABINIEBAst KJICTKA COOTBETCTBYET PA3HBLIM CTYNEHsM
pasputust. TeopeTnueckn A5 HEKOTOPHIX OPTaHH3MOB OHA MOMKET COOTBET-
CTBOBATH JlaXe 3HTOTE.

[onsiTre KJICTOUHOTO NyTH JacT NPEICTaBICHHE O cTeneHH audpdepen-
UHPOBKH KJIETKH, KoTopasi MOXKeT OBITH BblpazxKeHa ;[JIHHHOﬁ OTpe3Ka KJje-

190




" . 94155920
TOYHOTO MyTH, MPOHIEHHOro KJeTKoil. Oamaxo y mudepeninpoBKulLENBIUII)s
W JPYroii aCHEKT, a MMEHHO Ka4yecTBO, WM Hanpasienue, AuddepeHuupos-
KH. JlelCTBHTE/IBHO, TIC Mepe NMPOXOMKJEHHs KJICTOUHOTO TYTH KJICTKH He

®

Puc. 1. Cxematnyeckoe H3o-

Gpamenie KieTOUHONO  MyTH o) Q

(ykasar crpenkamu). 3auep-

wemnas naomars coorserctsy-  (Omel J——(@——g@—— - —@)
N

(U IV

eT crenemu Raa}lw-mii Me)x: | n O
Xy WAeaibHOii  3apOAbIIEBOI
Kaetkoif (1) u nocaexyouuMm o
TIOKONCHHSMH ~ KACTOK. 21—
THCAO KACTOK B mnokomexud N n

20000

TOJIBKO HAKAIHBAIOT OCOGEHHOCTH, BCe GoJee OTAMYAIONINE HX OT MJeasb-
HOH 3apOABINIEBOil KJCTKH, HO ¥ 0OpasyloT Ipynmnbl (KJCTOYHBIE THIIBI),
Bce Gosee n Gojee OT/IMYAIOUIMeCs APYr OT JpPyra B Xoie XH(GhepenuH-
posku. ITosoGHoe mosoxKeHHe Bewlefl MOXKHO H306pasuTh B BHAE YNpo-
UIeHHO# cXeMbl, mpeicTaBiennoit ma puc. 2. Ha npusenemnoii cxeme me

Puc. 2. JlBa pasanumbix acnekta mupge-
penuuposku. Kaetkn A u B pasHbl 10
CTenen A epeHINpPOBKH, HO NpHIALTE-
AT K ASHLIM  KACTOWHBM THmaM. OHH
06e OTAHYAIOTCA 1O CTeNeHH Anpdepen-
wiposku ot kaetox C H D. B 10 ke
Bpewst Kaetka By, paBHas 1o CTememm
xaerke C, np
JKHT K TOMY JKe KACTOUHOMY THIy, UTO H
B. S, S, H S,—ycaoBas AanHa oTpe3ka

KACTOUNOrO MyTH, MOIIACHHOT0 TOi 1K
Wit KaeTKol

NPUHATO BO BHHMAaHHE BETBJEHHE OTACJBHBIX KJIETOUHBIX TYyTeil, Ha caMoM
Zlesie MMelollee MecTo.

Mubi BaanM, uto An(QepeHnHpoBKa MOXKeT ObITh NPEACTaBJEHa B BH-
Zie BEKTOPa, MOCKOJBKY OHAa HMEeT M BeJHUHHy, M HalpaBJeHHe.

Takum 06pa3oM, OT HIeATbHON 3aPONHILICBOH KJICTKH B KOHEYHOM cCle-
Te OTXOJHMT CTOJILKO KJETOYHBIX TyTel, CKOJBbKO KJICTOUHBIX THIIOB COOTBET-
cTBYeT AannOMy BHAY. Kamubii OTICJNBHBIH KJICTOWHbIH MYTb MOXKHO Has-
Bath auddeponom, no mpumepy Poreas m ero coasropos [23]. [Ipusenen-
Hble aBTOPbl BBEJM 3TO TOHATHE JJIsi KJICTOUHBIX DSiIOB, OTXOASIMX OT
CTBOJIOBLIX KJETOK, HO OHO C YCIIEXOM MOKeT ObiTb PacmpoCTPAHEHO HA
AubHepeHIHPOBKY B IEIOM.
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Cuie/10BaTeNbHO, COTIACHO COBPEMEHHBIM TPEACTABICHHAM, mu@cpgﬁéﬂm
LMPOBKA KJICTOK HMCET NOAMAMPEpPOHHbIH Xapakrep.

Cuieiyer yCcTaHOBUTD, Kakue OGLIHE HM3MEHEHHS NpeTepueBaet KiaeTka
(KaK cucTeMa), He3aBHCHMO OT TOTO, K KakoMy jaudepony oma OTHOCHTCS.

Tlo-BHauMOMY, COrIacHO HanGoIee PACTPOCTPAHSHHOMY MHEHHIO, KJeT-
ka, anddepenunpyscs, ycuaoxusercs [2]. B Takom ciyuae Ha Kierky
B TeuCHHE BCEro NepHoia An(QepeHIHPOBKH JOJKHBI J1eHCTBOBATb ClelH-
(uueckie CTHMYJB, NpHHYXKAA0IHE ee MupOepeninposaThes. ITH CTH-
MYJIb JIOJKHBEl 2a/1aBaTh OTPEJIe/IeHHOE KOJIHYECTBO IHEpPrud u Hidpopma-
1M, YTO MOXKHO 10 AHAJOTMH H306DasnTh B BHAE HAKJOHHOH TJIOCKOCTH
u Katauerocst no Heii mapuka (puc. 3). Mexoas u3 momo6noro nzoGpaxe-
nust And@epona, clefyer HECKOJbKO H3MEHHTb CXeMy, NpPHBEJCHHYIO Ha
puc. 2. Tenepb cxemarnyeckoe H3o0pakenue OOLMX UepT mpouecca Kie-
Tounoil auddepeHnnpoBKn npuodperaer (popmMy, HaNOMHHAIODIYIO —Yally
(puc. 4) — oT HMJeaJsibHOI 3apPOABIIIEBOil KJIETKH PajuajbHO M BBEPX OTXO-
QT pazauunbie aupdeponst.

i - T,

¥
Puc. 3. B BHJE KOCTH MOJeaH, COTJIAcHO KOTO-
poii kaetka yetcst mo i cnemuecKux  CTIMYI0B

B rakom ciyuae B and@epeHiHpoBKe KJICTOK IOJIKHBI Y4aCTBOBATH
ABA POJA CTHUMYJIOB: OJHH, OOYCJIOBJIHBAIOLIHE npomece Au(depeHiu-
POBKI KJi€TOK caM Mo cebe, a Jipyrue, Jaloline eMy ONpejeJeHHoe HalpaB-
aenne. U Te, u Apyrue AOJKHBI 00JalaTh BLICOKOJ CTENEHbI0 CrenHpHY-
HOCTH M, CTANO OBITh, CJIOKHOCTH.

Onnaxo npoTHB NPHBEJICHHON MOXEJH MOTYT GBITh BBICKa3aHbi BO3pa-
senns obuiero xapakrepa. Eii 5 nspecthoit Mepe npornsopeuat cienyionne
cpoficrea kaerounoit nuddepenunposku: 1. dnpdepenunposka TpyaHo 06-
patumblit npouecc. Ipu sTom, yem Gosee An(QepeHInpoBana KieTKa, TeM
seriee o0patima oma, T. €. TeM TpyAHee BLI3BATb ce AeAH(depeHIpPOBKY
n penporpammuposanve. Takum obGpasom, uem Gouee auddepenitipopana
KJeTKa, TeM JoJee VCTOiuMBA OHA B OTHOIICHHH ee KaeTouioro Tuna. 2. Jnud-
(depenunposka He TpeGyeT  MOCTOSHHONO NPHUCYTCTBHS M BO3JEHCTBHS
anddepenuupyromero axropa. [Las nee GolBaer JOCTATOUHO OTHOCHTE/b-
HO KPaTKOBPEMEHHOro iieficTBus Mn(GhepeHipoBOUHOro CHrHajza (TpHT-
republii» Xapaxrep aeiicrBusi) [21, 22 u mp.]. 3. 3amyck mpouecca AHQ-
(epenipoBKkI nopyac NPOMCXOMUT BCACACTBYE JCHCTBHS NPOCTOrO Hecne-
nnguueckoro crumyaa (cv., nanpuymep, [71). 4. Ecan ¢ anpepennnposxoii
KJICTKH ee HePTHs H KOJNHYeCTB0 HH(OPMANHH yBCAHYHBAIOTCS, TO, MPH-
HHMast BO BHHMAaHHE OJHOBPEMEHHOE YBeJHYeHHE YHCJA KIeTOK, Haji0 J0-
TIyCTHTbH TOCTYIJIEHHe OueHb GOJBIIONO KOJMYeCTBAa WH(MOPMAILMM. H IHEp-
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rHn B okEBylo cHeremy. OIHAKO 5TO TPYAHO ce6e MpeacTaButh, nockd
Ky, BO-IEDBLIX, HA TeX CTAajiHAX PA3BHTHA, KOTJa mnpouecchl uddepe-
UHPOBKH NPOMCXOAST €CliH He Haubojee, TO UPE3BHIYAHHO HHTEHCHBHO,
JKuBasi CHCTeMa (3apojblli) Haubojee H30JMPOBAHA OT CPedbl, H H3BHE
B HEE NOCTYNAeT OTHOCHTEJIbHO He-
GOJIbIIOe  KOJHUECTBO ~ JHEPruH 1
BEWIECTB; a, BO-BTOPHIX, B TAKOM CJy-
yae peajiM3alisi TeHeTHYECKOH mNpor-
pamMMbl ropaszo Goablue fo/xKHA Gbl-
Ja Obl 3aBHCETh OT CPEIbI, HeM 3TO
ecThb Ha caMoM JeJe.

B oTHOmeHHH YNOMSHYTHIX BO3-
pajKeHuii, BO3MOIKHO, NPEANOUTHTE/b-
Hee Jpyroe npejcrapiaente o audde-

PeHUMpOBKe, ABJIAIOLEECS B Olpejie- €

JICHHOM CMBICIE MPSIMOil  MPOTHBOMO- !
NOKHOCTHIO YIKE OMHCAHHOR Momeas,  PWe: 4. Tlpocrpancroentoe waobpaxernie
OCHOBHOI NOCTY1AT 3TOM MOAGAH — DHnopeR

HPepeHIpoBKH
NPH3HAHME TOTO, YTO KJIETKa CTPeMHT- xudper B

csi ObiTh HanGoaee ANGPEpeHUHpPOBAHHOM. YCHIus HYKHbI He s TOro,
uTo0bl 3aCTaBHTL KJETKY AndpepeHunpoBaThesi, a I TOro, 4ToObl yaep-
KaTh KJAETKY OT AadbHefimeit aupdepenumposku. Cieropatenbo, s
Ju(BGepeHiHpOBKE  KJACTKH  HYZKHbBl  JHIIb  He3HauHTeJbHple  IHEpruH
(nan KoamuecTsa HidOpMali), KOTOpble HEOGXOAUMBL A5l TOTO, 4TOGH

M

1 s LA T

Puc. 5. MsoGpaxeine B BIC HAKIOWHOI MIOCKOCTH MOACAM, COTAICHO KOTO-

poii K1eTKa  nphepennpyercst Gea ACHCTBNA A Hee Kakux-1uGo crewnduie-

CKIX CTIMYA0B  (6AATOAADS CTPEMACHHIO MEpeiiTi B MAKCHMATbHO Aupepen-
POBAIIHOE COCTOSTHIE )

BLIBECTH KJAETKY M3  MAJloyCTONuIBOrO, HO BCE K¢ B HEKOTOPOH creneii
cTabuabHOro, CTallHOHAPHOTO, HCXOJHOTO MOJIOKeHUus HJIKH XKe B TexX cay-
yasix, KOr1a KJIeTKa foueMy-au0o «3acTpaja» Ha NyTH IHPQepeHinpoBKu
(puc. 5). Kak Bumno u3 puc. 5, Monean auddepoina u B 3T0M cayuae Mo-
JKer ObITh H300pazkena B BHje HAKJIOHHOM MJOCKOCTH, HO WApHK (KjaeTka)
Oy/er KaTHTbCS He BBEPX, a BHH3 Ge3 KaKoro-THOO JONOJHHTE/bHOro yeH-
Jas.

Ipeasaraemas Mojaean TpeGyer OMyILeHHs, uTO Kierka, anddepen-
LHpYSICh, TEpsieT SHEpruio H HHPOPMAIHIO, 3a CUET Yero OHa B KOHIE KOH-
LLOB MEPeXOIHT, WA CTPEMHTCs HepeiiTi, B HaunGoiee ycroiluuBoe 3 BCeX
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BO3MOKHBIX COCTOSIHHUI. VIHBIMH CJI0BaMH HEOGXOIXHMO MPH3HATD, UTO, *J\'Ié}j
Ka 10 Mepe Aud(epeHIHPOBKH He YCIOKHseTcs, a ynpoutaercs. Ha. fieép
BBIil. B35 TOJ06HOE YTBEPIKACHHE MOXKET I0Ka3aThCst aGCypAHBIM, OJHA-
KO 3T0 He Tak. JleficTBHTENbHO, OOBIYHO (M 9TO He BHI3LIBACT ~HHKa-
KiX commennit) andQepeninpoBKa CBA3LIBACTCA €O CNEUMANH3aUMeii Kie-
oK. TTonsiTHe CHenHa n3aluy caMo 1o ceGe BKIiouaer B ceGs OrpaHHYEHHe
gncaa DYHKIAH 1 HHTEHCHPHKALMIO OHOM MM OueHb HeGOIbIIOro umcsa
YHKIMIT 32 CueT NMOJHOI MM NOYTH TMOJHON yTpaThl Apyrux. Kpowme Toro,
KIeTKa B Xone JuddepenupoBKi yTpaunBaeT KOMIETEHIHIO, NpeBpamasch
H3 NOJHOCTBIO KOMIETEHTHOI KIeTKH (HACajbHasi 3apoibilleBast KieTka) B
KJETKY ¢ OueHb y3koii Kommerenuueii. Takum 006pasoM, KieTKa Tepser
TOTOBHOCTb ¢ GOJbIIE] MM MEHbIIe BEPOSTHOCTLIO BHIIONHATH JIOOYI0 H3
KJICTOURBIX (hYHKILH{, YTO MOKET GbITh Peajn3oBaHO B NPEBpPALICHHH KJeT-
Ki B KJETKY TOrO WM uuoro tuna. Kak 3to mu ctpanno, anddepennnposka
MHOTHMH aBTOPaMH XapaKTepHayeTcss HMEHHO Kak (YHKUHOHAJILHOE Orpa-
nnuenne xaetku [11, 18, 2,7 u ap.]. Hexkoropbie aBTOpbI MPAMO TOBOPST
0 morepe KJerTKoii mudopmanum B Ipouecce HMDepPeHUHPOBKH [1, 191.
Takum 06pa30M, NPEJIOJIOKEeHHE, COrIACHO KOTOPOMY B mponecce andpe-
PEHIHPOBKH MPOHCXOANT (PYHKUMOHANBHOE YNPOIUIEHHE KJICTKH HE MPOTHBO-
peunt nu (akTaM, HH COBPEMEHHBIM TIPEICTABJCHHSM O WHTOAMDEpeHILH-
poBKe.

Taxas MOCTAHOBKA BONPOCA MO3BOJISET MOMOITH U K BOIPOCY O CTPYK-
TYPHOM yCJAOKHEHUH KaeTki. [10106HOe yeaoxuenne MOKeT ObITh ABOSKO-
ro poja:

1. Mopdooruyeckoe ycaoxHenHe KJICTKY HANPaBIeno Ha obecneuenne
HACKHOCTH BLINOMHEHNsT KJICTKOf OOl MM 1eGobIIOro uneaa hyHKiii.
Torja undopManus, COOTBETCTBYIOMAsA NOAO0GHOMY YCI0KHEHHIO, TIPE/ICTaB-
asier coGoii M3GHTOYNYI0 HHPOPMALKIO, 4 HE TAK HA3bIBAEMYIO Crenu(u-
4eckylo HH(OPMAIHIO, B OCHOBHOM ONpEeJSIONLyI0 HanpasJenne rnpounecca
H cocrosiHue .'l'dHH()ﬂ CHCTEMbI.

2. Heaudepennupopannas Kierka XapaKTepH3yercs BBICOKOIl jJHHa-
MHUHOCTBIO H YHOPSIOUEHHOCTIO B OTHONICHHH BPEMEHHBIX COTacoBAHHiIL.
HmeloTes ykasaHnsi Ha TO, YTO BBICOKOYMNOPSIIOUCHIbIE JAHHAMHUCCKHE CHC-
TeMbl ¢ GOJBIIMM UYHCIOM KOMIOHEHTOB M CO CJOKHBHIMH BPEMEHHBIMH COT-
J1aCOBaHUSIMH TIPAKTHYECKH TPYAHO OTJIHUHMBI OT TOJHOCTHIO Pasynops-
JloueHHBIX # XaoTHueckux cuctem [4]. Ecan mo mepe anddepenunpoBkn
[POHCXOJNT CTAGHAU3AIUS CTPYKTYD, T. €. Tiepexoj B GoJee CTalHoOHapHoe
COCTOSIIME, OFPOMHOE UHCJI0 BPEMEHHBIX COTVIACOBAHHIl W B3aHMOJeHCTBHIl
KOMTOHEHTOB CHCTEMbl yTPAUHBAETCS KJETKOM, 33 CUET UEro Pesko CHH-
JKaercst obllee KoanuecTBo nupopmaaui kierxu. Hamo noxarats, uto teo-
peTHUECKH NPOTHBOpeSHe MeXy (QYHKIHOHAMBHBIM H CTPYKTYPHBHIM COC-
TOSIHHEM KJCTKH SIBJSICTCS KAYKYIIHMCSI H JIETKO MOJKeT OBITh IPE0/0sIeHO
[pejiaraemMast MOJEAb YAOBJIETBOPHTEBHO OOBACHAET 3 H3 YNOMSHYTHIX
BLIIE MYHKTA, He BNOJNE VMELIAIOUINECs: B NMEPBYIO U3 ONHCAHHLIX B Aal-
Hoit paGote Mozedneit. [leficTBHTe bHO, OHA XOPOIIO OGBSCHSIET HEoOpaTH-
MOCTDh KaeTounoil and(epeHHpoBKH B OOBIYHBIX YCJOBHSIX, JONyCKas npn
STOM jie- 1 perudPepeHinpoBKy B ONpeJeNeHnbX caydasx. Mojean yios-
JCTBOPSIET W BTOPOe TPeOOBAHNE, a HMEHHO BIOJHE MOKeT AeiicTBOBATL B
cyuae nojiauM OTHOCHTENbHO KPaTKOBpeMenHoro curnana. Haxomen, ouensb
BAYKHO, C MOEHl TOUKH 3PeHHsi, TO, 4TO COIJIACHO JAHHOH MojenH, auppe-
PeNIMpOBKA KJETOK He TpeGyeT BHECeHHs H3BHe GOJBIIOrO  KOJIHUeCTBa
SHEPrHH M HHPOPMALHH.

Ocraercst 0GbSICHHTL OTHOCHTENLHYIO HeCclenHpHuIHOCTh auddepeni-
PYIOUIHX CTHMYJIOB. B 5TOM OTHOMIEHHH TIpejaraeMasi —3j1ech MOJACIb He
HMeeT HHKAKUX NPEHMYLIeCTB N0 cpaBHenHio ¢ japyrumiu. C ueibio ycrpa-
HEHHS BO3MOMKHBIX TEOPETHUECKHX NPENATCTBAN B CBOE BPEMsi MHOI H
H. B. Canamatunoii [6] Obuto cjenaHo JONYUIEHHE, COMIACHO KOTOPOMY
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AU HEPEHIIPOBKA HE ABAACTCS BEKTOPOM, HE HMes HANpaBieHus. K#élrfﬂtuu%
DA3HBIX THNOB OTJMYAIOTCS APYr OT APYra, NO Hauleil rUNOTE3e, JHIb C

nenbio nuddepenunposku (puc. 6). M3 puc. 6 Buxuo, uro Hamu npenno.’lara-
ercs ABa POjla COCTOSIHHII, B KOTOPHIX MOMKET NpeObBaTh KJETKA — MeTa-
CTﬂﬁHJleblC, HECTAIlMOHAPHbIE, COOTBETCTBYIOUIHE IOBEPXHOCTH HAKJIOHHOH
TVIOCKOCTH, H CTaGHJbHbIE, CTALHOHAPHBIE, COOTBETCTBYIOLIHE JIYHKAM, H30-
GpaKeHHbIM Ha PHCYHKe. DTa YacTh FHNOTE3bl NMPHMEHHMA H K APYTHM TH-
nore3aM, He Gyayud CTPOro creun(HUHON JUId HaLIeH MOJeH.

Pic. 6. Mozeas ,Hakzomnoii ¢ aymkai, wasocTpupyloutas yungde-
POHHYIO THIIOTE3Y KACTOUHOI Ait] bq;cpcnmlpom(u Jlyiica a, COOTBETCTBYET MHHIMAb-
Hoii ayHKa ag— e ey i eg—

KHE CTHMYJbl, Bbl KIETKY H3 it ayHKH.

C—TIperpaja ua nyTH KIACTKH, ,KATsULEiCst N0 HAKJAOHHOH MJIOCKOCTH®, COOTBETCT-
ByeT orpammuIBaOUIEMy (paKTOPY

Bepne.\im K aHAJOTHH ¢ IIapHKOM, KaTAaUEMCS IO HAKJIOHHOIH TJI0C-
xoctu (puc. 6). Ilapuk He cKaTBIBaeTCsl BHH3, MOCKOJNbKY 3TOMY MelIaer
HeGosbInast JyHka (a;). st Toro, 4To6bl OH HayaJ KATHTbCS M0 HAKJIOH-
HOIT TIJIOCKOCTH, HA HEro Hajo BO3JECTBOBATHL CTHMYJIOM (3Heprueii) e;.
3710 BCero amiib HeGOMBIION TOJIYOK, TOCTe 4ero map OyAeT CTPeMHThCS
JI0OCTHYb MHHHMAaJlbHOTO 3HEPTeTHYECKOro YPOBHSI ((l")A A“H"HMaﬂh“b“;l 3Hep-
FeTHUECKHIT YPOBEHDb MPEACTaBIACT cOGOll aHANOTHIO MAKCHMAJIBHOI CTeMeHH
aupdepenposxn. Ecait 1a HakI0HHOIl MIOCKOCTI HMEIOTCS NPOMEKYTOU-
ble JYHKH (Ha puc. 6 msoGpaxkena JNuIb OHA — Ag), TO TMPH JOCTATOYHO!
KPYTH3HE HAKIOMHOI TVIOCKOCTH IApAK OYIET NepecKakHBaTh Yepe3 HHX,
1noKa He JOCTHTHET KOHIA IJIOCKOCTH. OJHAKO, ecaH Tocjae JyHKH MocTa-
BHTH 3aCJIOMKY (C), TO IApPHK yMajeT B JyHKY M TEM CaMBIM lepefifer B
crannonapuoe cocrosinne. To e Halla MOJE/b TIPEANONATaeT i sl KJICTKH,
JUIS 4ero H GbLIO TOCTYJHPOBANO CYMIECTBOBaHHE II€JOTO psiia Orpamu-
unBalouX HakTopos, NepeBOASUIX 1B BepeHIupyIomHecs KIeTKH B cTa-
UHOHAPHOE COCTOSIHHE HA TOM HJIH HHOM ypoBHe. IToCKOMbKY —jpamHas Mo-
/Il IPE/TONIaraer CyIECTEOBANHe JMIIL OIHOTO MuddEpOHa, OHA MOXKeT
OpiTh Haspana omHoAMbdep i unn yHu p Mojenbio (YHH-
auppeponnas runoresa).

Ouesuno, npu obcyKaennn yHuAnGHepoHHOi runoTess auddepenin-
POBKH 0cOG0e 3Hauenne TMPHOGPETAET BONPOC O KPHTEPHSX CTENeHH JH-
(hepenunpoBKE  KJIETOK, MOCKOJbKY NPHXONHTCS CPABHHBATH MO CTENEHH
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aH(GEPEHINPOBKH HE TOJNBKO KJIETKH, OTHOCSILHECS K OJHOMY KJICTQUBOMYIUIIS)
THIY, HO M KJIETKH Pasubix THNOB. Bompoc o Kpurepusx aughepeHunposku
TpeGyer 0COGOro H3YUEHHs: H 3a HEJOCTATKOM MeCTa He MOXKET ObITh 31eCh
110po6HO NpoaHaIH3HPOBaH. MOXKHO JIHIIB KPATKO OTMETHTD, UTO, KAK Bbi-
TEKAaeT M3 CKa3aHHOro BbIlle, CTENeHb ILHq)q)Cp(‘HquOBKH KJETKH JO0JXKHa
HaXoINThes B 0OPATHON 3aBHCHMOCTH OT WHC/IA COOTBETCTBYIOMHX (YHKIHIT
[6]. TIpu sTOM caeayer yuHTHIBATHL (DYHKIHH, KOTOPbIe KIeTKa peajbHO
BBITIOJIHAIET B JIAHHOC BpeMsi, @ HMEHHO KJIEeTO4YHbIe (]le.}le}llrlﬂ, COKpallenue,
fiepeMelenue, ceKpenus crnenuduyeckux BeIlecTs H T. I.) H crenuduueckue,
opranusMennble, GyHKIHH (COKpalleHHe MBI, TPAHCIOPT BeklecTs, GU3M-
ueckue QYHKIMK H T. 1), a TaKKe CYyMMy JIaTeHTHBIX (YHKIMI, onpejeds-
I0UHX KOMTeTeHImo Kaetku. Hegoctatok Kpurepust GyHKIUHiT 3aKmouaercs
B 1OM, UTO B HACTOsLlEe BPEMsi OH He BO BCEX Ciydasix 00jajaer iocTa-
TOUHOM paspelralonieii crocoGHOCTLIO, XOTs B Psife CIyyaes MOXKeT ObITb
npumenen (cM., sanpumep, [8]).

Hmeercst KocBeHHOe NOATBepKieHHe YHUAH(PePOHHOH runoTessl. B
csoe Bpems Poysom [20], copmy inpoBaBIIHM TEOPHIO «CAMOTOPMOKEHHSI»>
(Self-inhibition), u ero nocaenosarensimu [17, 9, 13, 16] 6bl10 mokasamno,
uTo uddepeHunpoBanible KICTKH CONCPKAT BEIECTBA, 3aNPEllAIONUHe He-
JuddepennnpoBanubiM  KJAeTKaM AHGHEPEHIHPOBATHCSS B UM TOHOGHBIE.
3anpelenne, COMIACHO TOYKe 3PEHHs STHX aBTOPOB, HMeeT TKaHecneuup-
ueckuii xapakrep [6]. Oxnako me HCK/IIOUEHO, UTO OCTAHOBKA au¢depenin-
POBKH Ha PasubiX ypoBHSX OGyCJ’IOHJICIIEl Pa3HbIMH KOJIHYECTBAMH OJIHOTO H
TOTO JKe BelleCcTBa, KaK 3TO Mbl NPEANOJOKHIAH s ME301epMaJIH3HPYIO-
LIero arenta B NepBHYHOI 3MOPHOHANLHOI HHAYKUHK [6].

3aKkaHunBas HACTOSLee H3JOKEHHe, CUHTAIO HEOOXOAHMBIM CleaaTh
HEeKoTopbie oroBopkH. TT0CKOJbKY Bhl/BHTaeMasi B JaHHOH paGoTe rumoTe-
3a KJAETOUnOil Au(GepeHHpOBKH He HMEeT B HACTOSIILEEe BPEMsi PellaiolLiX
(haKTHUECKHX JI0KA3aTeNbCTB, OHA MOMKET IOCHYAKHTH JHIIL OAHOH H3 BO3-
MOoKHBIX Mojeneil. Tem He MeHee, Kak MHe KakeTcsi, OHA 0OJiblIe, ueM
ZPYTHe T010GHbBIC FHIOTE3B, COOTBETCTBYCT HMEIOIMMCS B HACTOSILIEE BPEMa
cpeenuam o auddepenuuposke Kietok. [Tpasia, HyMeloTest (GaKThl, B OTHO-
LICHHH KOTOPBIX TMnoTesa Tpebyer paJbieiilieii paspaborki. Takosbl, Ha-
NpAMep, H3MEHeHHe KOMMETeHUHH 3KTOAepMbi co Bpemenem [15], «saddexrt
Macchl», XOPOLIO M3BeCTHBI SMOpHoJoraM. B Hacrosiiem Buie MOJe]b He
NpelyCMaTPUBACT CTBOJOBLIX KJCTOK. B0O3MOXHO, MOMKHO OblIO Obl HAlTH
ele sBJCHHS, He YUTeHHbIe HpC:Lz'lﬂl‘ElCMOﬂ THIIOT .iDl‘/‘l, HO IepCrneKkTuBa B
3TOM OTHOIUEHHH HEe Gczna}lemua.
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TWO CONCEPTICNS IN THE THEORY CF CELL DIFFERENTIATICN

G. D. TUMANISHVILI
Institute of Experimental Morphology, Georgian Academy of Sciences, Thilisi, USSR
Summary

According {o a new hypothesis proposed by the author, for differentia-
tion a cell does not require permanently acting specific stimuli. Since the
cell fends to become differentiated to a maximal degree, the most advanta-
geous in the informational sense, the stort nonspecific signal seems to be
sufficient for triggering the differentiation. Cells differ from each ofker
only in the degree of differentiation (unidifferonic hypothesis). In the process
of differentiation the cell undergoes a functional simplification.
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576.311.2.001.57 TEOPETMUECKASI BHOJIOTHS
CHUCTEMHBIY AHAJIU3 BUOJIOTUMYECKUX MPEANOCHIIOK
N5t MOCTPOEHHUS MOLEJH KIETKH

M. K. BaGynawsuan, B. C. 3uandepidap6

HHH sxcnepunenmansrod u xaunuseckot xupypeus M3 I'CCP, Téuaucu

TMoctynuaa s penakumo 22.12.1975

Ha ocrone i H3BECTHBIX GHOTOFHYCCKIIX Tpes

0K CTPONTCA Tpath 3a1au YMPaBCHUCCKIX MPOUCCCOB KaeTki. Taxoe mpeicTas-
JCHHe TIPOECCOB, MPOTEKAIONNX B KACTKE, 1acT BOMOKHOCTh BELIGTHTH TPH
GHOJIOTHYUECKHX TIOTPEGHTeNsS, ONPeNeNsIONX Bee ToBeienne Kiaerku. [lawores
XApaKTEPHCTHKH YKA3aHHBIX GHOMOTHYCCKNX mOTpeGHTeMedi. Brontes momsmie
GHOJOTHIECKOTO  TIPOH3BOACTBA.

Hccsieopanie GHOMOTHUECKON CHCTEMbI, C TOUKH 3PEHHS TOCTPOECHHS
ajieKBaTHOI MOJeJH, NPUBOIAT K HEOGXOAUMOCTH IPOBEIEHHs 3Tama yc-
TaHOBJIEHHS CHeNHHICCKUX 3aKOHOB B3AHMOOTHOIMIEHHIT ee PA3THINBIX MO
CHCTEM, KOTOpble B KOHEYHOM HTOre OﬁycﬂoBﬂHBalOT noBeJIeHHEe CHCTEMbl
B nejom. JIpyrumu cioBamu, nepBooyepesHoil 3ajaueil NpH H3yucHHH GHO-
JIOTHUYECKHX CHCTEM SIBJSIETCS HpOGJleMa JI0CTaTOYHO ZI[leKBZlTIIOI“I HJICHTH-
(uKamny, KOTOpas CTOHT 0COGO OCTPO H3-3a UPE3BBIUAITHO BBICOKOI CJOK-
HOCTH HCCJICAYeMBIX 00BEeKTOB. C 3TOIl TOUKH 3PEHHsI 3aCJAYKHBAIOT MpHC-
TaJIbHOTO BHHMaHHs TIPOLECCH yNpaBJjienHst B Guocucreme. JleiicTBHTE/IBHO,
B Npoleccax ympasieHHst HaHGO/Jee SPKO TPOABJIAIOTCS Te NOBEJCHUYCCKHE
XapaKTePHCTHKH, KOTOPble UPE3BbIYANHO BaMKHbl JJISI aAEKBATHON HIEHTH-
(uKamHi H3yYaeMBIX IIPOIECCOB.

VuHThIBas BBICOKYIO CJOXKHOCTh DAacCMaTPHBAEMOTO OGDBEKTa, HCCe-
JIOBAHHST B YKA3aHHOM HAMPAaBJEHHH HEOOXOAMMO HAyaTh C HPHMEHEHHS
OJIHOTO N3 CHCTEMHBIX NPHHIHNOE (OpPMaH3aIHH, HATIPHMEP, C IOCTPOCHHS
xepesa (rpada) sanau [1] mo NPUHATHIO KJIETKOH DA3JHUHBIX pelleHHil Ha
IKJAETOYHOM, KJETOYHOM H C)’6K.}IQTO‘UIOM YpOBHSAX.

HPE)KHG uem ﬂCpCﬁTII K peuicHuio T0CTaBJEHHOI 3ajavy, IlBOﬁXOjHMO
BbIsIBJICHHE HEKOTOPLIX GHOJIOTHYECKHX XapakTepHCTHK TOJACHCTEM, 06bsIc-
HSUOUIMX NpABHJa TOBEICHHsS! STHX MOJCHCTEM, a TaKXKe HX B3aHMHOI KO-
OpZHHAIHH, KOTOPbIE COOTBETCTBYIOT GHOJIOTHUECKOf CYIIHOCTH H3ydaeMoit
cncrempl. s 9TOro oCTaHOBHMCSt Ha PACCMOTPEHHH CJeAYIOIHX (akTos,
YCTaHOBJCHHBIX B paMKax psiia GHOJOTHUECKHX JHcHuminH [4, 2, 3].

CaoGoaHast 3uEpPrHs, NoJdydaeMasi H3 BHEHIHEH CPeIbl B BHIC XHMI-
UEeCKOil HEPTHH, MpeodpasyeTcst B KJETKe Ui BLIMOJHEHHSA: XHMHUECKOI
paGoTel, copepuaeMoii B Hporecce GHOCHHTE3a K/IETOUHBIX KOMIOHEHTOB;
paGoThl IO AKTHBHOMY TPAHCIOPTY, HEOOXOAMMOM J/Isi OOMEeHa BEIIECTB CO
Cpejioft; MeXxaHHueckoit paGoThl COKPAIIEHHS H TepeIBHKEHHS.

Jpyrumu cjIoBaMH, CBOGOAHAS 3HEPTHs HEOOXOAMMA IS OCYIIECTBJIe-
HHSI TPeX BHYTPHKJIETOUHBIX mpomeccos [3]: GHOCHHTE3a, aKTHBHOTO mepe-
HOCA, A TAKKe COKPAIIEHHS H JBHIKEHHS.

B 3aBucHMOCTH OT TOii CrenH(pHICCKOH (YHKIHMH, KOTOPYIO HeceT Ha
ceGe KjeTKa, B Heil BeAYIIHM sBJSICTCS OJMH H3 TPEX INepeuHC/ICHHBIX
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Bbitie npoieccos. [T03TOMY, COrIACHO 3TOMY KDHTEPHIO, BCe KACTKH MOZKH

pasjeJuTL 1A COOTBETCTBYIOIUE TPH BUJA. PacCMOTPHM HECKOJIbKO no;%A’JJ‘JU =

poGuee Kaxaplil H3 YKa3aHHBIX TPEX MPOLECCOB.

TIpoiece cOKpallleHHst H JIBHXKeHHs TpeGyer 3arpar smeprium pocdar-
Hbix cpsizeil ATd. TaBHBIM HCTOUHHKOM SHEPTHH, oGecrnedHBaiomum pepoc-
dopuanposanne AT®, a, caegosareqabo, u odpasopanie kpeatnnpocpara
M3 KpeaTHia, CIYXHT JbIXaHHEe Yepes OKHCanTedbHoe pocdopuinposanie
B MHTOXOHIADHSAX, IpuueM B KayecTse «TOIVIHBA» MCHOJb3VIOTCH JKHPHbIE
KHCIOTBI HJIH TIOKO33, B 3aBHCHMOCTH OT POAa akThBHOCTH Mbiumi [4]. B
cayuae MaKCHMAJbHOH AKTHBHOCTH MBIIIIL Ha NPOUECC 1bIXaHHs HAK/albi-
BaeTcsi nponecc auasp06nor0 TVIMKOJIH3a.

Wrak, nerounukom sueprin 3 Gopme AT®, obecnednpaiouiny npouecc
COKpAILCHHs, SIBISETCA GHOJIOTHUYECKOE OKHC/EHHE KJAETOUHOro TOIJIHBA.

Heo6X0mMo 0TMeTHTD, YTO B KJETKAaX, B KOTOPBIX OCHOBHOI (ynKitHei
ABJSTCS COKPATHTE/bHAST CIOCOGHOCTb, MPOIECCH AKTHBHONO neperoca
GHOCHHTE3a HIPAIOT COMYTCTBYIONLYIO poJb. Hamnpumep, B Mbimeunbix Kiet-
kax, 3a cuer jeficteus AT®-3aBHCHMOro KaJbIHEBOrO Hacoca, mMepeno-
CALero HOHBl  KAJALUHSL B My3bIPbKH MPOTHB TpajMelTa  KOHLEHTPaLUHH,
NPOHCXONT H301S1IHS HOHOB KaJblHs. JTa CHOCOGHOCTb 00YCa0BJAHBAET
s(pexr paccaabienns.

ITpolece AKTHBHOTO NEPEHOCA HIPACT BEAYULYIO POJIb B HEKOTOPHIX 31K~
TeANAAbILIX KACTKAX (HANpHMEp, B KJIETKaX CIUZHCTON KHIIeUHHKa, KeJ
Ka, B KJIETKaX TOUCHYHBIX KAHAJBIEB) H CONMOJUHHEHHYIO B JPYIHX. ITOT
npouece Takxe Tpefyer 3aTpar sueprun pocdarnpix ceaseii AT®, 1. K. on
conpsizken ¢ ruapoansom AT® — peaxuueil, mnporekaouiefi ¢ ymenblie-
nuen sueprun [4]. Tax, wist paGOTBI HATPHEBOrO HACOCA B KJIETKE HCMOJL-
cst 3HAMHTC/bHAs YACTh Beero obpasylomerocs B neit ATd. Cyuieer-
BOBanHe ke rpajHesTa KOHUEHTPAILMKH HOHOB HATPHS Ol’)yCﬂO JUBAET 3nep-
10, HEOOXOAHMYI0 OHOMOJIEKYIe-ePeHOCYHKY /LISt iePeHOCa aMHHOKHCIOT
NPOTHB FpajHEHTa KOHIEHTPAUHH, a TAKKe CJAYKHT JABHAKYILell CHIOI me-
peHoca TIJIOKO3bl B KJETKY.

HcTounnKoM XHMHYECKON SHEPrHH H B 3TOM CJydyae SIBJIseTcs jbixaiue
uepes OKHCAHTeNbHoe (POCHOPHIHPOBAHHE B MHTOXOHADHSIX, UTO CONPSIKE-
HO ¢ KaTaGoJM3MOM KJETOUHOTo Tominsa [3, 4].

Herpyano Buierb, uTO, HECMOTPSI Ha Pas3fHulisl MEXKIy Tporeccamu
COKDAINIEHHST H AKTHBHOTO TepeHoca, MeXIy HHMH Ha0Ji0aercs Cleiyio-
mee cxoznctBo. Hi OMH H3 3THX NPONECCOB He MPOH3BOAHT KAKHX-THGO
6"0“().‘|01\'yil H TIO3TOMY HE MOXKET ObITh NPpHYHCJICH K GHONOTHYECKHM npo-
neccam npoM3BOICTBEHHOTO THIA. KileTka Hy»KIaeTes HMEHHO B CaMHX Mpo-
leccax Kak Jisi BHINOJNHEHHS CBOeH (YHKIHMH, Tak M JUia COXPaHEeHHs COO-
CTBEHHOl CTPYKTYPBI, NIPHYEM HHTEHCHBHOCTH STHX IHPOLECCOB OMpesesser-
51 COBOKYIHBIM CHPOCOM HA HHX CO CTOPOHBI HAJKJIETOUHOTO, KJACTOYHOTO H
cyOKieTounoro yposueit. JIJIs OCYIIECTBJICHHsSI STHX TPOLECCOB TPeGyeTcs
KaK sueprist pocpartubix cpsizeit AT, Tak n HaAHUKEe CHCUUHUECKHX GHO-
MOJIEKY/I (GHOMOJIEKY/IBI-TIEPEHOCYHKH H T. TL).

[TpoH330/ICTBO YKA3AHHBIX CTEMHYHUCCKHX OHOMOMCKYJ, PABHO KaK H
HojUIep K atie CTPYKTYPHOM HETOCTHOCTH KACTOUHBIX H CyGKJICTOUHBIX CTPYK-
TYp, oGecneunBaeTcs npoieccamMn GHocHnTe3a. DTO IIaBHbil nporece, yyact-
BYIOLUHIT B CO3NAHMH H TOJJIEPIKAHHH CJOXKHON  YNOPsIOUCHHOCTH KHBOIl
KJICTKH 3a CYeT BEINeCTB OKPYKAIOWIeil CPeXpl MyTeM CHHTE3a CPAaBHH-
TEALHO KPYMHBIX K/JETOUHBIX KoMmmomnenTos [3]. dror mpomece Takxke HyK-
aaerest B snepruu pocdarnbix cpaselt ATd man B apyroit Gopme xummuec-
Kol SHepruHu, KOTOpast Mepenaercs OT KaTaGoJHUECKHX OKHCIHTEbHO-BOC-
CTAHOBHTENBHBIX PEAKIHiT K CONPSMKEHHBIM C HHMH PeaKIHsIM anasoiuama.
B oramune OT ABYX PaCCMOTPEHHBIX BBILIE NPOIECCOB, €r0 MOKIO paccMat-
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N7
puBaTh Kak GHOJOTHUECKHIl TMpOIece NPOH3BOJACTBEHHOrO THNA HIH nyoc o /
OHOJIOPHYECKOE  TIPOH3BOACTBO, BHIYCKAIOIICe ONpEAeHeHHbI HAGH o
MOJIeKYJT JIsl YOBJICTBOPEHHSI HYXK KJIETKH M OpraHdsMa. Fpeﬁyeﬂa’ﬁ IHHJ”“
TEHCHBHOCTH Nponecca GHOCHHTE3a OMpPeJe/seTes COBOKYNHBIM CHPOCOM Ha
OroMOJIeKY bl COBOKVIIHbI CIPOC Ha GHOMOJIEKYJIBI, CO CBOH CTOPONBI, 0T
pesieasiercst cyGKJIeTOUHBIM, KJICTOUHBIM H HAJKJICTOUHBIM CIPOCOM Ha GHO-
MOJIEKYJIBI, & TaKKe CIPOCOM Ha HHX CO CTOPOHEI oGecreuenisi TpeGyemMoit
MHTEHCHBHOCTH TIPOTLECCOB COKPALIEHHs H aKTHBHOTO NepeHoca.

Coraacho TNPOBEJEHHBIM BbIllle PACCYXKACHHAM, Ternepb HMeercs BO3-
MOKHOCTb MOCTPOHTH JepeBo (rpady) 3ajay KJIETKH B HHTEpECYIOUleM Hac
acrexkTe — ¢ TOYKH 3PEHHs NPONeccOoB ynpasaenust (cm. cxemy). ITosyuen-
Hblil TakuM 06pa3om rpad apjsieTcsi rpaoM NPHHATHS PEUIeHHii B KJeTKe.
On ycTaHan/JIuBaeT, Kak NMPHHHMAIOTCS pelIeHHst B KJeTKe H He OTBevaer
Ha BONPOC, KaKUM CNOCOGOM 3TO MpoHcxoaut. OTBeT Ha MOC/eAHHA BOnpoc
TPAAUIIMOHHO SBASETCS TPEAMETOM TNEepPBOOYEPEHOr0 H CaMOro Cepbe3Ho-
r0 paccMOTpeHusa JJsi OHOJOrOB H GHODH3UKOB.

O,"lHaKO JIIs1 YCTAHOBJIEHHST 061X SBI(OHOMEPIIO("IQEVI B GHOCHCT'CNXG,
KOTOpbie JOJZKHBI J1e4b B OCHOBY ee a’leKBaTHOI MO/ie/IH, 3a4aCTVIo He HMme-
€T 3Ha4YeHHs, KaKuM 06p2\30M OCYILECTBJICHA YHCTO KOHCTPYKTHBHO Ta HJH
Hias nojicHCTeMa u jaxe Besi GHocHcTeMa B mesioM. [leficTBurennho, yera-
HOBHB BHJ rpada MPUHATHS PEIIeHHiT KJIETKOMH, A/ HAC COBEpPHICHHO Ge3-
PassIuNo, peasu3yercs JM 3Ta JIOTHKAa 0G0CCGJCHHON NOACHCTEMOIl B KieT-
Ke HJIH Ke umeer ,’HOﬁyIO JIPYTVIO peaJjin3anHio. LL'[W HOCTABJICHHON HAMH
1€/ BAJKHO ObIJIO YCTAHOBHT JIHIlb, UTO TAKOBOE CYUIECTBYET H HMEET I0-
I[O()I(yl() JIOTHKY.

PeslomMupyst nocjeHHe PACCYKICHHS, MOMXKHO CKa3arh, UTO B KJETKe
HMEIOTCS  CAeAYIOIIHEe TPH TOTPEOHTE/Is:

1. Tlpoliecc coKpalleHHsi H NEPEABHIKEHHS ~— NOTPECHTCAb  SHEPIHH
(ocharupix cpaseit ATO.

Tpotecc aKTHBHOTO nepeHoca — MOTpeSHTedb IHeprin GocdhaTHbix
cpsazeit AT®.

3. TMorpeburean NPOAYKTOB GHOCHHTE3a — HEKOTOPBIi abCTPpaKTHBIN
notpeduTens. ATOT NoTpeGHTE b ABIACTCS aGCTPAKTHBIM, T. K. TPYAHO Hpes-
CTaBHTb €ro CYIEeCTROBAaHHe KaK HeKOTOPOi CyOCTaHIHAIbHOM € 1HHHUILD, Ta-
KHX K4k PaccMOTpeHHbie Bbillle JBa rponecca. OH NPEICTaBASET COBOKYI-
HbIfi CIPOC MHOJKECTBA MeJKHX MoTpeGuresneil, 5 TOM uMCjae H HOTPes-
HOCTb B GHO\’I()JCK) ax MnpoueccoB COKpalleHHs W NepelBHKeHHs, a TaKkKe
AKTHBHOTO TIePEeHOCA.

Bsesienue aGeTpaKkTHOTO NOTpeGHTENSI GHOMOJEKYJ YAOOHO, T. K. NPH
STOM YUHTBIBAETCS COBOKYIHBI CIPOC Ha GHOMOJIEKYJIbI, a TO MO3BOJISIET
CYANTb O TpedyeMoii MHTEHCHBHOCTH Ipomecca OHocuHTesa. [lyisi ynob6ersa
OKeHUsT  abCTPAKTHBI NMOTPeGHTEeb GHOMOJEKY/ GyjaeM Ha3bBaTh B
ajbuefiieM npocTo norpeduteseM GHOMOJEKY.J.

[Ipu moctpoennn rpapa NPHHATHS PEIICHH KJIETKOi YUHTHIBAIHCH
TIpeK1e BCero caesyioline coobpaxkenus. I'106anbHoil 1eabio Gy HKIHOHHPO-
BaHHsl GHOCHCTEMBI SIBJISIETCS HamnboJiee aJIeKBaTHOe npucnocoéneﬂne K
sHewneil cpexe. JpyruMu cjoBamu, GHOJOTHYECKAsi —CHCTeMa JOJUKHA
CTPOHTL CBOE TOBEJEHHE TAKHM O0OPa3oM, uTOGhl YBEAHUHTH BEPOSITHOCTH
CBOEro BbIKHBAHWsI TIPH HEKOTOPBIX BO3MYILIEHHAX BHeLIHefl cpeabl. B srom
cJyuae HEKOTOPBIC H3MEHeHHs BHeILIHeil Cpeibl TPeOYIOT 0T GHOIOTHUECKOl
CHCTeMBbI ONPEENEHHON0 OTBETa, 3aKII04AIOIEroCs B COOTBETCTBYIOIEH KO-
OpAMHAIMH HHTEHCHBHOCTeli PaGOT BCEX ee MOACHCTEM. DTH MOICHCTEMBI, B
CBOIO Ouepe/ib, MOACOHBIM Ke 06Pa3oM JIMKTYIOT —OMpee/ieHHbBIe PeKHMbI
pﬂ(’)()T CBOHUM IIOJICHCTEMAaM.

VcxXoasi M3 BBIIIEH3JIOKEHHOTO, TAKOil OHOJOTHYECKOI  CHCTeMe, Kak
KJETKA, JHKTYETCs ee PeXHM paboThi COTMIACHO Crieni(pHKe BbIMOJIHIEMOI
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€10 (DYHKIHH. B COOTBETCTBHH C 3THM PEKHMOM pa(m‘m KazK bl 07| %
Telb B KJAETKE JUKTYET CBOH MOTPEOHOCTH B XHMHUECKOI SHEPFHH u paﬁg/
00pa3HbiX CTPOHTEJNLHBIX MaTepHasaX COOTBETCTBYIOWIMM MO CHCEEA

Jlnsi 5TOr0 KJeTKa J0JIKHA nepepaboTaTh Takoe Ko'qumuo"ﬂéxdWrﬂHe
BCLICCTB, KOTOPOE YOBJICTBOPHT TOTPEGHOCTb B SHEPIHH H CTPOHTEILHBIX
GJI0KaX, CBSI3aHHYIO ¢ BBIMOJHeHHeM ee (yukuuu. C 3TOil 1eJbI0 HCHOJb-
3yloTest peakiHn KaTaGoJH3Ma — (epMEHTaTHBHOE DACHIENJIeNHe CPaBHH-
TEJAbLHO KPYNHEBIX TMHILEBBIX MOJCKYJ, MpHYeM HCTOYHHKOM MHTATEJAbHBIX
BEIIECTB CIYKAT JAnGO OKpyKaloumas cpeia, JH60 BHYTPHKJACTOUHbIEC JICNo-
3amackl, OTJOKHBIINECS paHee B caMoil kieTke [3]. TIpouece xaraGoausma
CONPOBOKIACTCST BLIICICHHEM CBOC)O,’.[HOI‘;X 9HEPrHH, a TaKiKe TNOCTpOeHHEM
0OCTOBa TEX MOTZIﬁO.\'IY/lTOB, KOTOpBIC SIBJASIOTCS NPEJIICCTBEHHRKAMH JIJIst 1y~
Teit anaGosmmama [3].

Hrak, npomecc KaraGo/i3Ma MOKHO NPHUHCIHTH K Kiaccy OHOJOTH-
YECKIX MPOH3BO/CTB, OOCCIEUHBAIOUINX MPOIECC anafoJii3Ma COOTBETCTBY-
IOIUMH HCXO/ITHBIMH BeIIeCTBAMH H 3HGPFHCH. CKOPOCTb KataboJiH3Ma B KJeT-
Ke peryJupyercs He KGHUEHTpANHeil TeX WM HHLIX MHTATeJILHbIX BEHleCTB
B OKpy:Kalomlefi cpejie, a NOTPeGHOCTBIO KJCTKH B SHEPIHH H B COOTBETCTBY-
IOIIHX  MeTA00/IHTaX-TIPULIECTBEHHAKAX B JaHHbIT MoMenT Bpemenn [3].

Heo6X0oniMo OTMETHTB, UTO B KJETKe JEHCTBYeT NPHHIMIT MaKCHMAalb-
HOii 3KOHOMHH. JLJIst GHOJOTHYECKOr0 TPOM3BOJACTBA ITOT MPHHIMIT 3aKJIIO-
uaercs B caeyioeN. MHTeHCHBHOCTh GHOIOTHUECKONO TPOH3BOICTBA 10CTa-
TO4YHAa Kak pas st TOro, 4TOObl 06ECHEYlTh MHHHMAJIbHO IICO()XOHHMOC
KOJTHYECTBO BBIYCKAEMBIX HM MeTaGonuToB uiu AT® a5 yaos/aeTBOpeHHs
HY#1 OHOJIOTHYCCKHX ToTpebuTeseir. IIpi sToM HEOGXOAMMAST KOOPAHMH
ILHST CKOPOCTEH IPOTEKAHHST COOTBETCTRYIONIHX PEAKIHil JOCTHIACTCS B KJeT-
Ke HaJH4HeM Pa3IHYHbBIX THIOB PEryJsiluii, TakiX Kak HHIHOHPOBaHHE
Pery isiTopubiX (hepPMEHTOB KOHCUHBIM MPOXYKTOM H T. IL.

3AKJMI0YEHHE, OCHOBBIBASICL HA NPHBEICHHBIX BHIlle PAaCCYICHUSX,
MOJKHO CKA3aTb, UTO B KJETKe CYMIECTBYIOT MOTPEGHOCTH B SHEPTHH H GHO-
MOJIeKyJ/I1aX, KOTOPBIE JOJIKHBI OBITh YAOBJIETBOPEHBI CHCTEMOIl GHOJIOTHYeC-
KHX IPOM3BOACTB. JIDYrHMH CJIOBaMH, B K/IETKE CYNIECTBYET ONMPeeeHiblil
yposenn cnpoca # npeioxkenns.  CJe10BATEbHO, OJHHM H3 OCHOBHBIX
CBOMCTB, KOTOPBIM J0JIKHA 06/aaTh MOACNL ISl aJeKBATHOTO OMHCAHHS
NOBE/CHNST KJCTKH, SIBJISIETCS HaJHYHe HEKOTOPOro Gajaica MEXiy Crpo-
COM M TPEJUIOKEHHEM.
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BICLCGICAL PREMISES SYSTEM ANALYSIS FOR THE
CONSTRUCTION CF A CELL MODEL
M. K. BABUNASHVILI, B. S. ZILBERFARB
Institute of Experimental and Clinical Surgery, Georgian Ministry of Health
Thilisi, USSR
Summary

The decision graph of the cell control processes is built according
to the system interpretation of the known biolegical premises. Such inter-
pretation of the processes proceeding in the cell gives an opportunily to
underline ke three biological consumers determining the whole beraviour of
the cell. The characteristics of the indicated biological comsumers is also
given. The conception of biological production is introduced.
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Tposexeno wr nieck : it MymCKoN
crepuabocTn v Kykypyau. Hecaeaon: NOXTBCPANAN, UTO Y KYKYPY3ul C
NYIKCKOIl 1iTonTasyaTHuCeKoll cTepibioctbio (LIMC) Mefios, B oCHOBHOM, Tpo-
TeKACT HOPMAZLHO. B PEMKNX CAYHanX HAGAOLAOTCH HEIMAUUTETBHBIE OTKIO-
HeHlts, KOTOpLIe He NPHBOMAT K CYNECTBCHNDIM Hap A 3a.
Hopya g NPOCACHKIBACTCS 10 OLHOSAEPHON AN
VKICTOUNOfi (pusbl PA3BHTHA NLUIBUCBOrO 3epHa, CrepMOTEHEs ke BOOGIE B~
Tlopu Ha Beex .CTAANAX OCTAIOTCS XOPOWO  BHpaAeHubh. OTMeuena
acHHXpONHOCTS B Xole MHKpOCHOporeiesa y Gopu ¢ Momzanckum (M) u Texac-
ki (T) Tunay LIMC. ¥ MOIIaBCKOro Tina mpekpanleHlie PasBHTHA MIKPO-
CHOM HAGIOAM0CH, B OCHOBHOM, Na IBYKACTOUKOf (hase, TOTAa Kak y Texac-
CKOTO — Ha onHOsZIEpHOfi. B X01e MIKPOCHOpOICHesa Y paHHCCHenofi i mosue-
crieaoii OPN KYKYDY3H 3aMCUSHM Pasumiis, BWpAmAwMliecs B MHOroOGpazm
ClicpaTHBHIEX 1] v it Gopit 110 ¢ pamicene-

He sIBJSIeTCsl TOJIHOM HAC/eJCTBEHHON KOHCTHTYIMEH OpranmusMa, T. €. Hiui-
OTHIIOM, a MPEJCTaBJAseT COGOi €ro 4acTh, €r0 MePBBIl M BEIYIIHil KO
nouent. JIpyroii COBOKYNHOCTBIO HAC/EJCTBEHHBIX (PAKTOPOB, APYLHM KO
TIOHEHTOM HJHOTHIIA, SIBJISCTCS IJIa3Ma CO LCEMH ee BKJIOUCHHSIMH, COCTaB-
Jsiomas MaasMotHn (mra3mon). IIps 3TOM  HIAMOTHN He NpocTas cymMma
HACJIEJICTBEHHBIX q)ZIK'IOIJOE, a Opranu3oBaHHasy reHeTHuecKa CHCTeMa,
cBocoGpasne KOTOPOIl ONpeie/sieTcss KaK CTPYKTYPOil — COCTABJSIONINX ce
KOMIOHEHTOB, TaK H XapakTepoM HX B3auvoornowennii, LIMC ssasercs
caescTBHEM OfHOI 3 (OPM Takoro B3auMooTHomlennst. OHa onpenesserca
B3aUMOJE/CTBHEM DEIECCHBHBIX AACPHBIX (AKTOPOB €O CTEPHABHON HHTO-
naaswoii. Popmuposanne [IMC BO3MOKHO NPOCACNHTL B H3MEHEHHSIX MeTa-
6013Ma B XOje PA3BHTHs TeHePaTHBHBIX opraHoB. Ilutosvbpuosiornueckoe
n3yuenyue 3THX Npoleccos NMpuGIHKaer Hac K noznannio npuunn LIIMC. Ta-
KOro Xapaktepa paGoT HemaJso, 0JHAKO TOKa ellle He TOAbKO He peleH
sonpoc o gerepmunante IMC n MexanusMe ee AeficTBHs, HO H He BO BCEX
JleTansx Hecdeforana uuTosMOpHoaorns (opmuposanns LIMC.

Cpasy nocae obmapyxenns IIMC y Kykypy: Posacom [10, 9], a B
JanbHeiimieM W APYruMH mceaenosateasyu [18, 17, 6, 14, 15, 1, 4, 20, 2
u ap.] Guii0 yeranopiaeno, uto Meiios y popm ¢ LIMC nporexaer nopmain-
no. Hapywenus u jajbHeiimias jereHepains, B OCHOBHOM, HMeEIOT MECTO
nocie MeflOTHYECKHX aeJenHil, Ha pasHbix (asax muxpocnoporesesa. Ox-
HAKO BIOCJACACTBHH pAJ HE3HAUHTENBHBIX Hapymenuii Guir oTvedeil M B
xone meitosa. ¥ caxapuoit csexsint H. E. 3aiikosckas [5] naGaonana 06-
pasoBaHne Ge3bsICPHBIX TeTPaji, B KJIETKAX KOTOPHIX XPOMAaTHH pacrnona-
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rajcs B BHJE CTYCTKa Ge3 BHIHMMOI siiepHoii 0Go/ioukH. B meradase mep:iods,
Boro n Broporo aesenuii E. B. Ionosunkuua [11] 3amernia orGpackiBanne
H OTCTaBaHHe OTJEJbHBIX XPOMOCOM, 0GpasoBaHie JHaj H NMeHTajy Hapsiay
¢ rerpajamn. IMonoGubie Hapymenns y KyKypysst onucaan A. [1. Jlnmanckasn
[7]u JI. H. Opexn [9].

A Maaniosoii [10] oTMeueHo GbLIO CBOOGpasHe MATEPHHCKHX
KJETOK TbIJIbIbI CTEPHJIBHBIX (OPM, BblpaKalolleecss B OTCYTCTBHH YeTKO-

IO OrpaHMYEHHs] MATEPUHCKHX KJETOK IIblIbIbI, B HUX HeNpaBHIbHOI (op-
Me H GeCopsilouHOM pacroJIOKEeHHH B TOMOCTH MbIIBHHKA,

TTpoTHBOpEUHBE! JaHHbie O jJaJbliciillieM XO0ae MHKpocnoporenesa. B

MOJI0jIbIX MHKpocriopax Yanr [18], dxasapacon [20], ®. M. Kynepman u xp.
[6] ne maGmonann Kakux-1u060 H3MeHenwui. ITo Uanry, gereHepauust Haun-
Haercsl ¢ NOJAABJICHHS PA3BHTHS CTEHOK IBIIBIEBOTO 3epHa H BEPO/'[bllLlenOl‘:{
NOpbl, @ TaKXKe C CHJIbHOI BAKYOJIH3ANMH JEreHepupylouieil MHKPOCHOpbI.
B. K. Cumonenxo [12], C. M. Kouecnnkos [13] ommcain aerenepanuuio,
HMEBIIYIO MECTO Cpa3y e Mocie pacnaga Terpai. Oua Bhpakanach Bo6-
pa3oBaHHM B UHTONJIA3ME My3BIPHKOB C OGOJNOUKON H 3ePHHCTBIX BKJIOYE-
uuii (rpamyJ), pacnoJoxeHnHbix BOau3u sigpa. Ilocaennue paccmaTphBa-
JIMCb KaK arTJHOTHHHPOBaHHBIe MHTOXOHApHH. Xepuu [21] oTmerns yBeanue-
HHe KoJHMueCTBa suAphiieK B siipe. Poct u jasbHeilliee PasBHTHE MOJOIBIX
Mukpocrop, xak ormeualor I'. K. Asumosa [1, 2], A. H. ITamunosa [10],
B. K. Cuvoneiiko, C. M. Kosiecuukos [13], npekpauiaiorcs Ha CTajun ABYy-
KJICTOUHOM MbIAbIEL. [IpH STOM WHTOMJIA3MA HA PAHHAX STAaNax PasBHTHS
MHKDOCTOD CH/IBHO MEHSIeTCS: BHAuaJe PasiKHKAeTcs, 3aTeM CTAHOBHTCS
XJONbeBH1HOM, B Heft TOABAAETCS GOJbINOE KOJTHYECTBO MEJKHX BaKyoJei,
KOTOpbie He CJAHBAIOTCS B OJIHY KPYIHYIO, a OCTAiOTCS Pa3pO3HEHHBIMH; B
JagbHefimes IWHTOMIa3Ma OTCTaeT OT 0OOJIOUKH MHKDPOCHOPBI H COGHpAETCs:
BOKPYI sIpa B BHJe KOMKa.

HaGuonenus psina necaeaopatesieil mokasali, 4TO CTEPHIAbHOCTb M- 1
T-tunos nposiasgercs no-pasuomy. ITo T. K. Aammosoii [1, 2], E. M. V-
tHHOBOi [14, 15, 16], B. K. Cuvonenxo [12], C. M. Kouecunkosy [13], y
M-tuna no cpasuenmio ¢ T-THIOM Mpoueccs JereHepaiiu HIYT 3aMe/Ien-

10, 06pAa3yioTCs JBYKJIETOUHbIe MHKDOCHOPEI H _TOJBKO TOCIE 3TOr0 Ha-
upHaercst jeresepanus. B uccaeposamusix ®. C. Iasupenxko [3] y M-
CTepUJABHBIX (OPM 3aMeTHble HapyUICHHs: OGHADYKHBAJICH ualle BCKOpe
nocse nepsorc meiiornyeckoro aesenus. Ilo M. §I. Mapwsxunoii [8], Bo
MHOTHX C/iyuasix CriepMOreHe3 JOXOJHT J0 KOHIa H 0GpasyloTcs CHepMHH.
Hab6monenns JI. M. Open [9] taxxe moxasami, 4ro y M-THIA CTepHJIH3a-
s HAauMHaeTcsl Nocae pacnaja Terpaj H HAET aCHHXPOHiO, T. €. TpeK-
pallleHHe HOPMAJIbHOTO PA3BHTHS OTMEUaeTcst BO Bcex (asax BIIOTb A0
(haswel cnepmorenesa.

V T-runa, no M. §I. Mapssixuuoii [8], JI. M. Opex [9], I1. dnakony
14], Gosbliasi yacTh MBLIBILI CTEPHAH3YETCS B (hase 0/(HOSICPHOTO MblJIbIle-
Boro sepua. Llnromrasma B nepHOA BaKyoJH3aluu cxKHMaercs u cobupa-
eTcsl B ILIOTHBII KOMOK BOKPYP sipa. B eaunuunblx ciydasx oGpasylorcs
BEreTaTHBIOE M TeHEpPAaTHBHOE sijipa, OJHAKO IeHepaTHBHOE sJIpO sblCTpO
lla4ynHaeT BAaXYyOJIH3NPOBATLCS, a BEreTaTtHBHOE SIAPO He Croco6HO K nepe-
JBHKCHHIO. B MOMEHT LBETEHHS! B NBIIBHHKAX NBUIbIEBbIC 3epPHA COCTOS
H3 01HHX 000JI0UeK, Ha KOTOPHIX Jierko pasiuumibl nopel. A, no ®. C. [da-
euienko [3], y T-crepuibHbix GOpM nepBble OTKJIOHEHHs OT HOPMBI HabJio-
JAIOTCSl y2K€ B MOMEHT DAas3beAMHEHHSsl TeTpan HJH BCKOpe Mocae 3TOoro,
npuueM MHopa OTCYTCTBYeT.

O6mum aas oboux thnos LIMC, no I'. K. Amumosoit [1, 2], sBasercs
TO, 4TO B OGOHX THIAX NepBOHAYAJbHO JereHepupyer UHTOMAA3Ma, Torjia
KaK fjpa HEKOTOpOe BpeMsi COXPaHsIOT CBOIO HOpMAaJbilyio KH3HEeATE b
noctb. JI. M. Opea [9] ke ormeuaer, uto y M-THNa B mbLIbUEBBIX 3epHAX
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B MePHOJL CHJbHON BAKYOJH3AUHH SIAPa He OGHAPYIKHBAIOTCH, UTOy 107588
NIPEJINOJIOKEHHIO, CBHIETENBCTBYET 00 HX Pa3pyIIeHHH. BOBENAD)

B cBére 3THX MaHHBIX MBI TIOCTAPAJHCh TIPOCIENHTb 3a X0J0M (OpMH-
poBaHHs NBUIBILL y 060ux THOB LIMC ¢ 1e/Ibio YTOUHEHHS H JOTIOJHEHHS
HMEIOWHMXCSl JIAHHDIX, @ TAaKiKe HCCIeI0BaHHs BJIHSHHS NPOIOJIKHTENbHOCTH
BEreTallHoHHOro NepHojia Ha MHKPOCTIOPOreHe3, MOCKOJIbKY 3TOMY BOIPOCY
JIPYTHE HMCCIEJOBATCIH HE YIENHJIH BHHMAHHS.

LlurosmGpuonornyeckue nceenosanns LIMC y KyKypyssl NPOBOIHIK
B 1970—1974 rogax na Teppuropun TOHIMCCKOro GOTAHHYECKOTO caja M
Huromckoii 6aswt Mucruryra Goranunkn AH I'CCP. Hsyuaincs crepuibisie
HOpMBI KYKYPYSbl MOJIIABCKOTO M TEXACCKOTO THIIOB H HX (hepTHJBHBIC aHa-
Jorn — pannecnednstit BUP-44 M, BUP-44 T, BUP-44 deprunbubiil (¢ Be-
TeTAaHOHHBIM TIePHOIOM OT BCXOJAOB 10 BBIXOMAa MeTejxkun B 60—65 nmeir)
n mosxnecnenwii BUP-118 M, BUP-118 T, BUP-118 depruabunii (¢ Be-
TeraunoHnpv nepuogom B 80—90 mmeir). C 6-ro  srama MopdoreHesa 10
BBIXO/A MeTeJKH ObliH 3a)HKCHPOBAHBI MYIKCKHE COIBETHSI C LEJbIO H3Y-
ueHHst MuKpocnoporenesa. Hcnoabsosansl ¢pukcaropi: Hasammuna, Jlesur-
ckoro n Kapuya. OkpamuBajiuch npenaparbl KHCJbIM reMaaynoMm no Maii-
epy, JKese3HbIM reMaTokcHHHOM 1o [eiitenraiiny u peakrusom Mudda no
Désbreny.

YV deprHabLbix pacTenuii mpouece MHKPOCHOPOreHe3a B OOLIUX 4epTax
TPOTEKAET CJe/yIoNM 06pasoM: B pe3yabTarte Mefio3a H3 MaTepPHHCKHX
KJCTOK TblAbIbI (POPMHPYIOTCS TETPabl, KOTOPbIE AAIOT HAYAJ0 MHKPOCIO-
pam. B mMukpocnopax, B pesysbTaTe MHTOTHYECKOTO JeJeHHs siipa, o6pa-
3YIOTCSl BereTaTHBHOE 1 renepaTHpHOe siapa. [locsienyiomuii MuTO3 renepa-
THBHOTO fIJpa JIA€T HAuaJo JBYM CrepMHAM. B mrore speioe MblibLeBOE
3€PHO  ABJACTCA TPEeX'bsJAePHBIM.

Hcenenosanne crepu/bHbIX GOPM TOKA3a10 Cjeayiollee: MatepHHCKHE
KJETKH IblJIbIlbl He ()61‘]3[))‘)!(”[53}01‘ KaKOTo-JH6O 3aMETHOr0 H3MEHEeHHs: Yy
nayuaembix namu Qopm xykypysw ¢ LIMC. Meiios B ocHoBHOM HIeT HOp-
MaJibHO, HO B EJHHHYHBIX CJyYasix MUMEOT MECTO He3HAUHTEJbHbIe OTKJO-
Hewusi. JIONOMHUTENBHO K OTMEUEHHBIM
B JIUTEpaType OTKJIOHeHHaM [5, 7, 9, 11]
HaMH 3aMCUCHBI TAKAKE OTCTABAHHE JBYX-
TPeX XpoMocoM B 103jiHeil aunadase-1
n Teiodase-1; B Tenodase-1 wame y
¢parmoriacta, a HMHOTJA B OT/AVICHHH
OT HEro OGHAPY/KEHO HAJHUHE TEMHO-
OKpalIeHHbIX CHEepPHUeCKHX BKIOUYCHUH
(puc. 1); B pesyibrare HapylleHHH B
Xojle Mefio3a HaGlofasoch 00pasoBaHie
TpHaj BMeCTO Tetpan (puc. 2); BCTpe-
YaJMCb MHKPOCHOPBL HEIPAaBH/IbHOH YyT-
Joartoit  popmbt  (puc. 3). Bee 3mm
OTKJIOHeHHs1 B PA3BUTHH, GYJYUH HE CTOJb
MaCCOBBIMH, HE€ BbI3BIBAJIH CYIIECTBEH-
HBIX ~ HapyUIeHHHl  MHKPOCMOpOreHesa.
AnajiorHuHbie HapyIIeHiis, MOPOi, IMEIOT
Mecto Y depruibibix dopm. TTosromy
OIMHCAaHHbIE OTKJIOHEHHSI HE CKa3blBaJHCh
Ha oWl KapTHHe mpouecca MHKpO-
crioporeHesa.

Jlaabneiiinee paspuTHe MHKPOCHIOpP Yy H3yuaeMBIX (DOPM, Kak MpaBHJIO,
JIOCTHraJI0 OAHO-HJIM JBYSIICPHOIl (pa3bl PA3BUTHsS THIIbIEBOTO 3epHa, 3a
HCKJIOUCHHEM  KpaiiHe DeJKHX CJyuaes, KOTJa PasBHTHE MHKPOCHODPHI 3a-
Bepuanoch odpazosannen crnepmues. [locaennue cayuan, 1o Hamemy MHe-
206

Puc. 1. BUP-118T. B renopase-1 Tenmo-
OKPAMICHHBIC BKIOYCHIS
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HHIO, OTHOCSITCSL K TOM JKe KAaTeropHH, YTO H OTKJOHEHHS NpH Mefio3e,vNs el Uil
MOryT 6biTh 0GycaOBAeHb APYruMH npuunnavy, a ve IIMC. Mt ne na6aio-
JadH JlereHepaTHBHLIX nporeccos, cessannbix ¢ IIMC, cpasy nocie pacna-
7 TeTpaj, Ha uTO YKasbBAlOT HekoTopbie aBTophl [12, 13, 3.

B OCHOBHOM, aHOMAJINH, CBA3AHHBIC
¢ dopmuposannem IIMC, ormeua-
0TCsi B LHTOMJIA3Me B (ase OAHOS-
JIepHOlT MEKPOCIOPBI, AHOMaJHH BHA-

Puc. 2. BUP-118 T. O6pazosanie tpax Puc. 3. BHP-44 M. Kaetkn terpast
ByECTO TETp2 yraosatoii dopys

yaje CBOJSATCS K OGPA30BAHHIO GOJBIUIONO KOJHYCCTBA BAKYOJeH, B OCHOB-
HOM, B MPHCTEHHOM CJIOe UHMTOMAa3Mbl (puc. 4). DTi BAKYOIH yBeaHUHBA-
10TCSI B pasMepe, B HEKOTOPBIX CJy4asiX, NMO-BHANMOMY, 3a CUET CJIHAHUS
Gosiee MeJIKHX, @ B GOJIBUIHHCTBE CJyYaes
34 CUET YBEJHMYEHHs B pagmepax, 4to obyc-
JIOBJICHO TIpOrpeccHpylomlell jerenepanueii
HUHTOIJIA3MBI. Caoit IHTOMJIA3Mbl TOCTENEeH-
HO YTOHbUIAETCSI, CZKHMAeTCst, OTXOAHT OT
Kpaes u coGupaercs Bo3je sipa B BHIE
KOMKa (eciiH MHKpOCTopa ABYsAEpHA, TO
BOKPYT oGoux sizep) (puc. 5, a, 6). Takum
c06pasoM  LUTOMIA3MA  JKH3HECHOCOGHO
J0JIbliIe OCTaeTcs B 06JACTH sApa.

Tlpnsnaku neremepamuu B sipe IpOsiB-
JSIOTCS T037Ke, ueM B LHTONa3Me. B Hem
NOSABJSIIOTCS. B TOM WJIH HHOM KOJHUECTBE
(0T oHOTO 110 YeTBIpEeX) pasiHuAIONUIHECs
10 BEJHYHHE TPAHYJEI, HE NpeBbIIIAloNIHe,
OJIHAKO, 10 pasmepam sipbilika (puc. 5 B,
r). [MonoGuble BKJIOYEHHS, N0 AAHHBIM Psi-
1a uccJeloBateieil, o CyLWECTBY sBJSIOT-
¢ 00pa3oBaHMSIMH SUIPLIIKOBOI [IPHPOLbI
H CBHJIETEIbCTBYIOT 00 yCHJeHHH MeTa6o-
ausma kaetku, ¥ pacrennit ¢ LIMC nopo6- Puc. 4. BUP-44 T. OGpasosare
Hble H3MEHEHHSI ONMCHIBAIOTCS TOJIBKO Xe -  BIKyodell y CTeHKH MHKpPOCHOpHI
puu [21], xoTopwit B siape OGHApYKHI
Godibloe KosmuecTso sApbimek. Hamu Habaiofancs Takke cayuail Hame-
4aeMoro mepelmHypoBbIBaHHS siapa (pHc. 5, T).

Kak na oanosepuoit, Tak u na ABysiiepuoii pase B MHKPOCTIOpaX sic-
HO BBIPazKenbl Mopbl (puc. 5, a, B). [Tocaexnye Jerko oGHapyKHBAIOTCS H B
COBEPUICHHO CTEPHJbHBIX NbIJIbIEBbIX 3epHax. Taxum OspainM, B OTJIHUHE
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OT KapTHHBI, OMHCAHHOl psiioM Hccaegosaredeii (18, 3 u ap.J, nafie= oo
MaHHe TPHBJICKIO TO OOCTOATENbCTBO, YTO JereHepalus LHMTOMIA3Mbl He
BOBJIEKaeT nopy. ATO TAK H JOJKHO OblIO GbITb, TaK KaK IOpa — MOp-
dosornueckas CTpyKTypa, moaobHas —CKesery, M TuGeab  COAEPKHMOro-
KJeTKH He MOMKET Ha Heil CKasLBaTbesl.

Puc. 5. a—BUP-44 T, ner a ¢ nopoii;

6—BUP- 44 M, B omio- 1 puoii pase ;

5—BUP-118 M, B oxno- n ABysxcproil dase Jer

¢ anowaabnoii rpanyasuneii sipa; r—BWP-118 T, jememme sapa myrex
nepewyposKi

B xomneunom pesyabraTe B (ase LBeTEHHsi B IBILHHKAX DacTEHHil ¢
HMC H3-3a JereHepalHH IUTONIA3MbI HEI()J!!O"L'(ICTC?I TI0-pasHoMy CMOp-
Liennasi, Mopoil NpHUYAINBOH (OPMbI, CTEPHJbHAZ IBLIbLA.

Ilpu cpasnurenbuom usydyennn M- u T-tunos LIMC xak Apyruvu Hc-
CefOBATENSIMH, TAK W HaMH Gblia 3aMeyera aCHHXPOHHOCTb B Da3BHTHH
MHKPOCIOp, BCJIeACTBHe yero Kak y M-, rak u y T-tunos LIMC mukpocnops
HaxXousiTest ¥ pas3nbpiX 3Tanax pasBHTHSL. O[.lHal\O HaMH He Oéilﬂpy)KCH ™
KOl WIMPOKHil JHANA30H B aCHHXPOHHOCTH MHKPOCHOPOreHe3a, KaKoii OmH-
coiBaercst B anteparype [8, 3, 9]. B namem HCcae10BauHE CPABHHTEIBLHO
YETKO BBIPHCOBBLIB Ch OnpejlesieHHast 3aKOHOMepHOCTh — y T-THNa jereHe-
paunusi B OCHOBHOM HMeJa MeCTO Ha OJHUﬁ,K‘PHOF{ (11213(), ¥y A-Trita HauHHA-
Jlach B JiBYsilepHOIl (pase Pa3BUTHS MUKPOCIOP.

Hawmn 6pi10 Takke 3amedeno pasinune nposisienus LIIMC y panne-
no3aHecHenbx popM KyKypyssl, 0 4eM B JHTepaTtype ykasanwuii Her. Ombit-
HBIMH OOBEKTAMH CJAYKHJIM TNO3aHecnenas (popma Kykypyssi BMP-118 n
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pannecnenas — BUP-44. Cpasnute/bHOe H3yueHHe xprocnoporeHeaﬁ“éiﬁE)}fMu ¢
MEET

(opM TIOKA3aJ10, UTO B MHKPOCHOPOTenese N031Hecrenoi BUP-118
MecTo GoJibiliee pa3HooOpasne JereHepaTHBHBIX MPOUECCOB MO CPaBHEHHIO
¢ pantecienoit popmoii BUP-44. 310 BBIpax)anoch B TOM, UTO y CTEPHABHLIX
pacrennit BUP-118 uame BeTpeyanuch HapymieHHs B MHKPOCHOpOreHese;
HanpEvep, OTCTaBaHMe OTJEJNbHBIX XPOMOCOM, B Tesodase-l B miazme na-
JHUHE  TEMHOOKPAIIGHHBIX —c(epHuecKHX oOpasosanuil, (opmupoBanue
TpHA] BMeCTo TeTpaj, 06pasoBaHHe B 5PaX Pa3HOrO KOJIHUECTBA BKJIOUE-
HHiT, JeJeHUe siep IyTeM NepemnypoBbiBanus u ap. Ilosaraeu, uro 3jech
onpejeneHHoe 3HaueHHe HMEET JUIHHA BEreTalHOHHOTO MEepHONa, MpH KO-
TOPOii YBEJIHUNBACTCS BO3MOXKHOCTh NPOABJICHHsS  ACHCTBHS CTEPHJIH3ALMK
mbbibL. 1103/Hece0cTs, T. €. YAJHHEHHbI BEreTallHOHHBIl Nepros, Kak
H3BECTHO, CIIOCOGCTBYET YCHJICHHIO POCTA pacTeHuii, 06pasosaiuio 601bmoil
seqenoit  Macebl M (OPMHPOBAHHIO  GOJIBLIONO  KOJHYECTBA  OJHOPOA-
HBIX 3J€MEHTOB, B TOM UYHC/IE H MHKpocnop. COOTBETCTBEHHO GO/iblioe KO-
JIMECTBO. MUKDOCHOP, TP JJIHTEIbHOM TePHOjie PasBHTHS, KOTJa MeHs-
0TCS KaK YCJIOBHA CPejbl, TAK H OGLUMil BO3PACT PACTEHMUS, TO-BUAMMOMY,
CHOCOGCTBYST TNPOSiBJCHHIO GOJBIIOTO  MHOTO0Gpasus JereHepaTHBHLIX
npoueccos, csoiicraennbix LIMC.
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Lodotrnggmels Ubé d¢60gtrgBocs ss0g300b Bmsbogol oblogado, @Bogmobo
bgboyndy

bnaos@nu bepborgé grélpdlo 3gombo dotomswsr ErbBsembor d0d-

9odl, ogdge gboggr dobggzgdBo nlbeBghyrm gepsbhydey opo-

50'35330 (8b-00> gs3eoPrgmeo @msgmgoo Aepels 80&03@0[) Jobggmo dogym-
babo gaymgobob ofggde o Lighlmagbyto Loy 3 Bogros. o330
o gobgomabgde Fywnds dogbmbimbsl Bot

9t 36 cbdobogess gebsby. mhogy
BnBnbggeBo gmbgho gobases gsdmbsgnma. Lpghommbob, bmanhg dneos-
3060, oby Bobsbnbo Godcbengol @sdsbsboscgdgrros  BoghmbimigBol sbob-
Joobpro gobgomebds, doatod Bobsbmbo ool gdmbggasdo obgomebds do-
boospow Gogbobintsl ghobobngosh gsbeby Fyogbs, borem dmegabo-

bo— mbdobogoss gsbeby. Bgbobmmos asblbgsggds abggy bgbornho bo-
figob Loorpbge o boggoabin gl Bbol, g 0300 gsdmobatygbs, hmd
Lo § asdofagnmo ©gagBbeges Nabo brobggbngsbos boggaske

o330, gody Lespbgedo.

STUDY CF MALE GAMETCPHYTE IN MAIZE WITH CMS
M. N. IASHVILI

Institute of Botany, Georgian Academy of Sciences, Tbilisi, USSR
Summary

The process of meiosis in maize with CMS is in the main normai.
Insignificant deviations are occasionally observed, which lead to no essential
disturbance in microsporogenesis. Tte development of microspore to uni-
or binuclear phase is noted while spermogenesis is lacking al'ogether. In
this case, the pores remain well-pronounced. Asynchronism in the course of
microsporogenesis is ctaracteristic of both the Moldavian and tte Texas
types of CMS though tte formation of microspore in the former is over main-
ly in the binuclear phase, while in the latfer, in the uninuclear phase.
The differences in microsporogenesis between early and late-ripening forms
of maise expressed in a variety of degenerative processes of the latter
in comparison with the former are also observed.
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M3IBECTMA AKALEMWM HAYK TCCP i et
‘Cepun Buonornueckas, 1. 2, N2 3, 1976 SRR o9
VAK 576.311.3 LUATOJIOr U

CTAHOBJIEHUE VJIBTPACTPYKTYPbl ®OTOPELLENTOPOB B
NMPOLLECCE JU®PEPEHULMALLMU CETYATKH 3APOLBIMIEN KYP

X. H. Joxkaneaunse
Hucmumym 300102uu AH I'CCP, T6uaucu
Hoctynnaa » penakumo 3.3.1976

Hccaenonano  cranoichie YabTPacTpyKTyp  (POTOPCUENTOPOB 3apobiieii
B npollecce SMOPHOHABHOTO Pa3BHTHA 1 B NOCTHaTaAbHOM nepHose. Tlo-
KA3aHO, UTO B CCPCAMHE  WHK nepota opaiy opranonbt
BHYTPEHNEro uaCHiKa  (OTOPELCNTOPOB (SAMNCOWT M MapaGosown) M anub
UEPE3 OMMI-BA Ui — MEMOpaNB JUICKOB HADYAHMX  WIGHUKOB KOAGOUEK 1
nagouek. K cemmaamatony Ao WHKYGALiH YJIbTPACTPYKTYPa (OTOpeNenTopos
CeTUATKH B OCHOBHOM CXOIHA ¢ TaKOBON AeduuuTHBHOii cetuaTkn. B mocreny-
(ille UM PASBATHA U B TOCTHATAMBHBIL NIEPHOX TDONCXONNT JMUIL yBeamue-
HHe uHCAA MEMOPAHBIX UICKOB MHTOXOWAPH H 51CMEHTOB IHAOMAAIMATHYCCKON
COTH WACHIKOB (OTOPEUCNTOPOB, YCizeHie CHHANTHYECKOrO aNnapata Ha Tedax
(oTopewentopos.

[/I3BCCT]IO, YTO HTHILBI OTJHUYAIOTCH BeCbMa COBEPUICHHBIM 3pEHHEM, KO-
Topoe 00ecrneuuBaeTcs CJAOAKHBIM CTpoeHHeM 3pHUTEABHOTO aHajusaropa.
dopyupoBaHie I Pa3BHTHE IOC/IEIHEr0 MPEICTAaBJSCT HECOMHEHHDbI HHTe-
pec, MOCKOAbKY B 3T0M Cyuae B3aHMOOTHOWICHHSI Mexny (yHkuuei opra-
Ha W OGYCJOBANBAIOIMMH ee CTPYKTYPaMi BBICTYUAIOT OCODeHHO 4eTKO.
HecMoTpst Ha TO, uTO YJBTPACTPYKTYpa CBETOUVBCTBHTEAbHOI HacTH raasa
THaTeabo uayuaercst [2, 3], nyelontuecs: 1aHHbie BCe JKe HeL0CTaATOUHbI s
€OCTaBJICHHS TIPEACTABACHHS O MOJNEKYJISPHBIX MEXAHH3MAX (POPMUPOBAHHS
sputeabHoro annaparta. Jlas 3T0ro HeoGXoauMo Gojee MOAPOOHO H3YUHTH
AMHAMHKY CTaHOBJeHHst (JOTOPENENTOpoB H CBA3b (PYHKIHH riasa co cre-
fleHbI0 ero PA3BHTHS, HA OCHOBAHHH UETO MOKHO OyIeT HCCIe10BaTh TOHKHE
MeXaHn3Mbl (POPMUPOBAHHS CBETOUYBCTBHTENbHON UACTH 3PHTEIBLHOrO ama-
anzartopa. B cssizn ¢ 3tUM  GOJILLIOI HHTEpeC NPeJICTaBJisieT yCTaHOBJICHHE
1010, B KaKoil MepHoL 5MOPHOHATBLHOTO PA3BHTHSA MPOHCXOIUT (GopMHPOBA-
Hie yabTPacTPyKTyp (OTOPEIENTOPOB, COOTBETCTBYET JH 3TO NepHoliaM
(yHKIHONHPOBAHHST OpraHa 3peHusi. Boiscnenne BbilieyKa3aHHLIX BONPOCOB
Ha npHMepe KYPHHBIX 3apOJbIlIeii H SIBASICTCS 1eJIbIo HACTOSAILEro Hecje-
JOBaHHSA.

MATEPHAJI U METOOMWKA

MarepnasoM HCCaeI0BaHUs CAYKIIA ceTuaTka 3apoasimedt kyp 11, 13,
16, 17, 18, 19 aueit nHkyGauun u BHIYNEBUIHXCS HBNAAT. Marepnan duk-
cupoBadicst B 59 ruoTapasdbieriie, npurotrossiekioyn Ha 0,2 M docpartHom
Gydepe npu pH 7,4. JdonoannteabHas dukcauns npoussoauaach B 2%
0504 B Teuenue 2 wac npu KOMHaTHOi Temmepatype. [erwiparainuio npo-
BOJMJAN B CMHPTAax M auetoHe. Martepna 3ak/iouatn B snon 812. Yabrpa-
TOHKHE CPe3bl Opaii Ha yJbTPaMHKpPOTOMe THNa Peiixapr, KoHTpactupoBa-
JM YPAaHHIALETATOM H LUTPATOM CBHHIA H HCCIAEIOBAJH MO 3JEKTPOHHBIM
wukpockoriom JEM-100 B.
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PE3YJIbTATbBI UCCJENOBAHHS PIPESTDTEE

Pe3ysibTaThl IPOBEIEHHBIX HCCJACI0BaHMil TMOKasamu, uTo oropeien-
TopBl ceTuaTku |1-IHEBHBIX KYPHHBIX 3apOABIWIell MPEICTABAAIOT OGO -
JpHuecKHe KJICTKH, NI0THO NpHJeraioliie K MHIMEHTHOMY snutesnio. B
AnMKaIBEON YaCTH KJIETOK HMeeTCst
KIYTHK (puc. 1), coejuHeHHbIH ¢
HUERTPHOMBIO KICTKH. AnuKaibHas
uacTh KIETOK HECKOJBKO YTOJIIA-
ercs. B ket pacronoxenbt sne-
MEHTBL 9H/OIVIa3MaTHICCKOH CeTH
W KPYNHBIC MHTOXOHPHH SJUIHII-
couziroit  qopmbl. Chu oGpasyior
TPYIrBL 10 2-3 MHTOXOHJPHH.

B rocresyvione jHH passi-
Hsi (13-it jenb HHKYGEUMH) O1Me-
YAIOTCsi C/BHIH B OPMUPOBAKIH
BEYTPEHHETO cermenta ¢oTopenen-
TOPOB, @ HMEHHO [POHCXOZHT 00-
pasoBaHKe NIHICONLA M 1apago-
JIOW)ia, HAuajio pasBHTHS KOTOPhIX
ormeuaercst eme ka 11-fi Jienb
MHKYCanun. UIIHICON | IPe/iCTaB-
JIeH CKOILICHHSIMI MHTOXOHpH, a
1:apaCCyIon—3JIeMeHTaM  3HL0-
nJa3MaTHYeckol ceTH (puc. 2, a).
Buecte ¢ TeM 3ameuaertcsi cOpa-
3CBaHHe EapyKEOTO CerMeHTa
(pve. 2,06), IpH 3TOM BH HA IJIA3-
Nairueckas MeMGpara sMOpHOBab-
1Ofl 3PHTEJIBHCH KJCTKE, KCTOpast
HENHHACT OCPE30BaHHE  CKJA/OK.
MM HapYKHOTG CerMeKTa pac-
NOJOMXEHBl NHIMCHTHbIE KJIETKH,
obnajacmue CLJILLINM  YHCJIOM

Puc. 1. 3pureabias kaetka cetuarkii 11-nuepo-  MHKDOBHIIEH 1 MMIMEHTHBIX 3€-
ro Kypunoro ssopnona. 33Jl—sakiaaka saamn-  PeH. Ha jannoil ctajum passuTis
comna, M—mroxompui, 3T—saaanka napato- YK€ 3aMENACTCs 1ayajo oOpaso-
a01ta,  9IC —BACMEHTH  SMIONIAIMATHCCKofl  BAINS CHHANTHUCCKUX CBA3ei MexkK-
cetn, P—pnGoco: MCP—nonepeunsiii  cpes Y (OTOpEnenTopamMu 1 GUEO/sIP-
pecunuki. ¥Ye. 10000 HbIMH  KJ/IETKaMH CeTYaTKH (pHC.
2, B). SI/po GIOsICAHO TURKHM CJIO-

eM LHTOiIa3Mbl (pHC. 2,T).
doropeneritopsl cetdaTku 16- 1 17-1HEBHBIX 3apojbilieii Kyp 1o cBoe-
My CTpOCHHIO OGHapyKHBAIOT (0JblIOe CXOJACTBO ¢ (DOTOPCLENTOPAMU Bhbl-
Jvi puxed npmast. OHE HMeIT X0poio Bb!})a}l\(‘,Hth!:I HAPYIKHBIH Cer-
MEHT € X2paKTepPHbIMH JIHNO-NPOTEHHOBBIMH \1e\x6palm.\m, STOT CerMeHT
TEeCHO KOHTAKTHPYeT C NHIMEeHTHbMM KiaeTkavu (puc. 3, a). Omuako wmc-

20 MCKOR 371eCh HEBEJHKO M OHH MOJHOCTBIO €lle He 3aNOJHAIT Hapy#-
HBLT erMenT. Paccrosinue MeXK1y AHMCKAMH 3HAYHTEJAbHO mHpe, yeMm y Bbi-
xes upinasTt. Bryrpennuii cerment oropeuentopa 17-1nesnoro
PHHOTO 3apojbla uMeeT GOJbIIONH 0GBbeM Mo CpaBHeHHIo ¢ 13-AHeBHDI
KYPUHBIMH 3aDOABILIAMH. B 3/JHICONIE YBEJTHUEHO KOJMUYECTBO MHTOXOH-
Apuii. Ouu pacnogaraioTcsi KOMIAaKTHO, 0Gpasyst MUTOXOHAPHAJbHbIT KOM-
naexe (puc. 3, 6). B xonGouxax 1o HapyKHbIM CerMEHTOM pacriojiaraercs
Macasuas kamis. B 3TOT nepuoi GoabIIOrC pa3BUTHS OCTHraeT W napa-
212
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601011, TIPECTABIICHHbI KaHATaMH SHAONNA3MATHUECKOH CeTH H pnéoc‘o\//

mamu (puc. 3, B). B GasanbHOli u GOKOBBIX uacTsix Teaa (oropenentopon’

YBEJHUHBACTCS UHCJAO CHHANTHUCCKHX oGpasosanuit. B obaactu cunartégs 10940
OTMEUaIoTCH Npe- W NOCTCHHANTHYECKHE YTOJMICHHS, CHHANTHYECKHE My-
BLIPbKH.

Pic. 2. dparvents spuTeabioi KieTkH cersatiin 13-1i2ai0r0 kypuioro suGpiona

3J1—saamnconn, Tl—napadoaona, (I —mirsenTiias rpaiy 1 —enscusans 13-

MaTieCKOi COP Tiueckast  66macTs  Got . dspo
kaerwi. a, 6, B—ys. 12000, r—ys. 15000

B jaapieiimem (18 u 19 xum uuxkyGanuu) oTvedaeres ycuienue p
BHTHS HAPYZKHOTO CerMEHTa TaJouek H KOJIOOUeK, B HeM OTMEUEeHO yBeji-
YeHHe uI anckos (puc. 4, a). Kpome Toro, B napadosonge goropenern-
Topa OTMeUAacTCs yBeJHuenHe UHCAA H Pa3MepoB puOOCOM, a TAKKe uncia
KaHaJoB sHJONAa3MaTHuecKoil cetn (puc. 4, 6). Ha aroii cragnn BpicoXOTO
passuTHs ocTuraeT u annapar [OJBIUKH, XapakTepHsyiomuiics Gobuii
JHEMETPOM MHOTOUHCACHHBIX HHCTepH (pHc. 4, B). Slapa kuxetox (orope-
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LLeNTOPOB OTHYAIOTCS KPYNHBIMH Da3MepaMu, HMEIOT 3JIHICOMAHYIO
My, XapakrtepHyio st siiep AHDGepeHunposatnbIx doropenentofgis
OKpYKeHbl XOPOIIO BBIPAKeHHol s1epHON MeMOpaHoil.  MeakdATic

Puic. 3. 3piTeaban KeTKa ceruarkn 17-WCBHOTO  KypHHOro aMGpona. HC—wapyi-

Hpiii cerment,  MJL nuckoB, MK— Kanst, DJI—
IT—napaGoaons, P—puGocosi. Ys. 15000
XPOMATHH HMCET, B OCHOBHOM, NpHMeMOpanHoe pacnosoxenne (puc. 4, ).
B sapax umeworcs 1—2 KPynHBIX sAPBIIIKA.
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BoLIynuBmmecss UBNAATa 001aal0T YiKe BHodte  chopMHPOBaHHbI ‘//
(BoTopeuenTopamy, XapaKTepPH3YVIOIHMHCS BCCMH  VbTPACTPYKTY PHBIMHy 454wy
0COBCHIOCTAMH (HOTOPCLENTOPOB B3POCAbIX NHTHIL. Tak, HanpuMep, SHIMMENMUISY

Puc. 4. 3piteabias KieTka cetuatki 19-A1eBIOro Kypuioro suGpuona. HC—napy-
nbiii cervent, [T—napaGosonn, S—suipo kaetkn, Al'—annapat Ioabjukn.
Ve. 1

TeALHO VBCAMUMBACTCS B pasMepax HapyzKHbIl CerMeHT najouek H Koja6o-
uek. B uem yBeaHuMBaeTCs 4HCIO MEMOPAHHBIX JIHCKOB. Pacnosioxkenne auc-
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KOB CTAaHOBHTCA GoJee MIOTHHIM (pHC. 5, a). 3HAYHTEJILHOTO pa3su\1‘m“/zﬁ_-
THT2I0T H OPTaHOMIbl BHYTPEHHEro WieHuKa (S/IHICOHA H Napafpsouy
DJHICOH COCTOHT U3 GOJBIINTG YHCJA KPYMHBIX MHTOXOHpHE, “paciDs )
JIOXKEHHBIX TECHO DY K APYFY H XapaKTePH3YIOMHXCs GOJbIIMM UHCIOM
YETKO BBIPAZKEHHBIX KPHCT. MUTOXOHIPHH 06/1a1a10T XOPOWIO BbIPaXKeHHOI

Prc. 5. 3puTebiisi KACTKA CeTHaTKH BuLAYRMBHICrOCH ubinenka. HC—mapyscabiii
eeiT; M—MITOXOHAIK Samnconta. Y. 30000

ABOIHON MeMOpaHoii u cBeTibiM MaTpukcoM (puc. 5, 6). ITapadosonn do-
TOPELENTOPa XapAKTePU3YeTCsi LEALIM KOMIJIEKCOM 3JeMeHTOB SHI0MNJas-
MaTHyeckoit ceTH. MecrayMu 00HapyKUBAIOTCS 3epHa MIHKOTEHa.

OBCY)X1IEHHUE PE3YJIbLTATOB HCCAELOBAHUW

PesyabTaThl NPOBEJIeHHBIX HCCIENOBAHMI NOKa3au, 4To juddepeHiu-
ozKa (HOTOPEUENTOPOB CETUATKH HAUHHACTCS BO BTOPOI JeKaqe HHKYOaili-
OHHOrO TEpHOIA 3apOJBIIIeH Kyp.

Ha 11 nenp nukyGauuu oTopenentopHas KJjeTka no cBoeil CTpykType
He OTJAHYAETCS OT K/eTOK 3MOPHOHAILHOIN SMEHIUMBI. ITH KACTKH Xapakre-
PH3YIOTCA HaduupeM JJIHHHOTO JKIYTHKA, Gepyliero Hauano B LEHTpHOME.
OpraHouas KAeToK Takie He HMEIOT BHJA, XapakTepHoro aas doTopewer-
Topos. Qopyuposanie (GOTOPELENTOPOB TpoTeKaeT 3a 8 jHeil pasBuTHS,
TaKk Kak K BBIYIVICHHIO BCe XapaKTepHble CTPYKTypbi (oTopeuentopos
yiKe nMeloT uddepenupoBaHHoe CTpoeHue.

[lepebie BaeMeHTH CHelH(HICCKOH CTPYKTVPEL (OTOPEUeNTOPOB MOsB-
asiiotest Ha 13-it nenb paspuTus. HaGmojalores nepshie CKOIJIEHHS MHTO-
XoHApHil, AalolHe 3aTEM HAUAI0 SJIIHICOHIY 3PHTEIBbHBIX KJICTOK, H 06pa-
30BaHHe PA3BETBICHNON HIOMIA3MATHUCCKOH —CETH C HEBOJILUIMM YHCIOM
puocom, JaoulnM Hauato mapaGogouty ¢potopeuentopos. Haunnaer
MHDPOBATLCA llﬂp)'}Y(llbIﬁ CerMeHT myTeM BOSIYUBAHHSA 11J1a3MaTHYECKOH MeM-
6panel. OGpaszoBanne MeMGpaH IHCKOB HAPYXKHOTO cerventa (oropeuento-
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pos u3 TJIa3MaTHUeCKO MeMGpaHL{ SPHTe.'IbH()l:l LJETKH OTMeuUaeTess M l}}?;
i uecaesosateasmu [8, 9, 1, 3]. K stoMy neproay oTMEUaloTCS H NEPBLig)
CHHAICHl Y 6a3albHOil UAaCTH KJIETOK (OTOPelenTopos.

B reuenne mocaenyiomux 4 AHeil pasBUTHA NPOMCXOAHT (opMHPOBA-
HHe HAPYKHOTO YJIeHHKA, SJIHICOMAA H NapaboJoHiAa BHYTPEHHHX uJieHH-
KOB H CHHANTHYECKOTO amnapaTa BOKPyr Teaa <potopetentopos. K 17 uuio
HHKYOanuu GOTOPEUENTOPEl 006JaNal0T yiKe BCeMH XapaKTePHLIMH CTPYK-
TypaMH, OJIHAKO elle JajeKH OT JedpuHUTHBHOM GopMbl. 3aTeM, B nocje1y-
jolue 3—4 JHs, BIJOTb JO BBLIYIUIEHHS, NPOHCXOAHT Oosiee GbicTpoe Ha-
pacraiue uncaa cnelHUYECKHX yJIbTPACTPYKTYP—MeMOPaHHbIX 1HCKOB Ha-
PYKHOTO UJeHHKA, YHC/JA MHTOXOHJDHH B 3JUIMMNCOWIE, KOJduecTsa puoo-
COM 1l KaHAJIOB IHI0T/IA3MATHYECKOIl CeTH B napaboJionie BHYTpeHiero cer-
MeHTa (pOTOpeUenTopoB. B STOT mepHox HMeeTCs yKe H MacjsHas Kamis,
urpaomas poiib csetopuabrpa. Ha Tene GoTopenentopos nossasioTes Ci-
HaNTHYECKHE JEHTBI, YBEJHUMBACTCS UHCJIO CHHANTHYECKHX Iy3BIPHKOB.

Tlocnie BbIyNUIEHUSt HAPYKHBI cerMeHT (oTopelnentopa Mpo0IKACT
passuBaTLbCcA (pacTer B JUIMHY M WIHMPHHY). B HeM yBeiuuHBaeTCA  UHCIO
AMCKOB. B 3TOT mepuox OKoHuaTe bHO (GOPMHPYETCS IHTICOMT BHYTPEHHE-
ro cerventa, siasouuiicst renepatopom AT®. Mssecnto, uto AT® rpan-
CHOPTHPYETCS KAK B CTOPOHY HAPYIKHOTO CErMeHTa, Tak H B 00JacTh Telaa

JIeTKH, ueM OfecneunBaeTcsl SHEPreTHKa npoluecca BO30YKIACHIs B HADPYIK
HOM cermeHTe (JOTOpElenTopa M ero JalpHeiimas nepeiaua Ha cuuanc [2].

Tot ¢axt, uTo 3pHTE/JbHAS KJIeTKA 17-THEBHOr0 KypHHOrO 3apo:1bliia
ouenb CXOMHA N0 CBOE/l YJABTPACTPYKTYPHOH OPraHH3alHH CO 3PHTEJbHOI
KJAETKOM VIKe BBUIVIHMBIIMXCA LBIAAT OGYCAOBANBACT, NO-BHAMMOMY, TO,
YTO OpraH 3peHus NTHIL 3a 3—4 JHS O BBLUIYIVICHHS YiKe CrocoGeH K Bbi-
noaHenuio cneunduyeckoit Gynkuun. Tak, Hanmpumep, 3MKTPOPH3IHOOTH-
yeckumu onbitamu [5] nokasawo, uTo ceruaTka 17-aHesHoro Kypumoro sa-
poasia cnocoGHa K Bo3GYKJEHHIO H NPOBEJCHHIO HePBHOTrO HMMybca. U3
ceryaTkH 17-7HEBHBIX 3apOfbilleli KYP BO3MOXKHA yiKe IKCTPAKIMA POION-
cuia [5], 4TO rOBOPHT O TOM, UTO B 3TOT MEPHOA 3/eCh HAKOMIEHO yiKe
3HAUHTEbHOE KOJHYECTBO 3PHTEJbHOTO Nurmenta. CHHTE3 POJONCHHA Ha-
unHaeTCs 3HAUNTeNLHO panpuie. OGpasoBanie reTeporeHHoil MOJEKYIbl Po-
JIONICHHA HA MJIa3MaTHUeCKoi MeMOpane anuKaabHOIH vacTn Gyyuteit poro-
])CU.C]'[TOPHQ[:I KJICTKH BbI3bIBaeT yBeJHYCHHE NJIOLATH NJ1a3MaTHYECKO MeM-
Opatibl, YTo sABJsieTC NPUUMHON 06pa3oBaHus CKAaJ0K MeMOPaHHLIX THCKOB
HAPYKHBIX cerMedtoB dotopenentopos [2, 9]

Mekay TeM, COrJIACHO TMOJYUEHHBIM HaMH JaHHBLIM, NepBbie CKIAIKH
Hapy/KHBIX CerMeHTOB  (OTOPEeNeNnTOPOB HAUMHAIOT NOABIATLCA Ha 13-t
JileHb HUKyOauun Kypuhoro 3apoiuima. CienosaTesbio, Hauano o6pasoBa-
HHSL POJIONCHHA H CHHTE3 CHEUH(HUECKOro OeJKa — ONCHHA—IOMKHb He
CKOJIDKO TIPE/ULICCTBOBATH MOSBJICHHIO NMEPEBIX CKAAJZOK  IIA3MaTHYeCKOH
MeMGpaHb OTOPEUeNTOPOB.

Taxum 00pa3oM, pe3yibTaThl NPOBEICHHBIX HCCJIeT0BaHUII MOKa3auli,
uTO CTaHOBJeHHE CeUHpUIECKOil yJIbTPACTPYKTYPHI (GOTOPEUEnTOPHOI KaeT-
KH TIDOHCXOHT 3AJ0JIT0 10 ‘Hayama CHelu(uieckoro (yHKIHOHHPOBAHMST
ceTyaTKM y 3apojbiefi Kyp. B nocTHatadbHblil NepHOL Ke HMeeT MecTo
JMWb yBEJHUEHHE YHCA CHENHHYCCKHX YJIbTDACTPYKTYD UJIEHHKOB (HOTO-
penenTopos.
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THE ULTRASTRUCTURAL FCRMATICN CF PHOTORECEPTCRS OF
CHICK EMBRYO DURING THE DIFFERENTIATICN CF RETINA

Kh. N. JANELIDZE

Institute of Zoology, Georgian Academy of Sciences, Tbilisi, USSR

Summary.

The ultrastructural formation of photoreceptors of chick embryo is studied
during the embryonal and postna‘al differentiation of retina.

1t is shown that during the middle period of embryonal differentiation
(the 11th day of development) the organoids of the inner segment of photo-
receptors (ellipsoid and paraboloid) are formed and only 1 or 2 days later
(the 13th day of incubation) the outer segment of the cone and rod begins
to develop.
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On the 17th day of development the ultrastructure of receptors re?‘ﬁﬁl
bles that of the rod and cone of definite retina. At this stage of develop-
ment the outer segment of photoreceptor is represented by plasma mem-
branes with a great number of discs. The ellipsoid and paraboloid are well
developed. The number of synaptic junctions between the body of photoreceptor
and bipolar cells of retina is increased. During the following days of
development and postnatal period the number and size of mitochondria as
well as the number of elements of endoplasmatic reticulum are increased.
The number of membranes of discs of the outer segment of photoreceptors
is also increased.
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Paccvorpensi Bonpock, cpssaiibie ¢ AnbQEPEHILIPOBKOf 1  COXpaneHHeN
CHOWIMECKHX NPH3HAKOS TANATHHLX KICTOK B TKanesoil Kyabrype. Ommcanst
0cOGeHHOCTH  0GpA3oBaHIA OTPOCTKOB I BOJOKHHCTONi  CyGCTamilun KACTKaMH
ACTPOIAITADHOH TANM  ABHAKCHHE OTPOCTKOB OAUTOTCHIPOTANATBHLIX KICTOK
Jlana xapakTepicTiKA KoAeGaTebHLIN H3MeHeHi Komidectsa Geaka (cyxoro
Beca) B TCAC IAMATBHLX KACTOK, TeCHO CBA3AMUAR C Myabcawneii  HCHpOTmiL.
Tokasano, uto Graroaaps M KOHTAKTAM OCYLICCTBASETCS Perysis
KoAeGanil KoaecTsa GeaKa B TenaX KOWTAKTHPYIOMUIX KACTOK, BLPAKaioULascs
B cHmXpORHOCTH 511X KoseGanuit, HellpoTponisie belllectsa Hapyuiaior ee, bamsa
Ha COKPATHTENBHYIO aKTHBHOCTH THATBHEX KICTOK

BaalMoBHsie KICTOK TECHO CBA3ANO CO CTAanOBJICHHEM H aunddepe
IUPOBKOIl MEKKJIETOUHBIX KOHTAKTOB. Jas accacioBamus cossell MEKIY
KJAETKaMil HEePBHOI TKaHW B JHHAMHKE, KaK H B JPYIHX TKaHSX, naubogaee
NEepCrneKTHBEHbBIM MOXKHO CYHTAThb aHAJH3 npespummmi’l KJETOK B YCJOBHAX
TKaHeBoil KyabTypsl. Ha KyJabTHBHpYeMBIX —(PnOpiodiacrax rccaenoBaibl
MHOTHE CTOPOHBl AKTHBHOCTH KJIETOK, NIPAMO MMl KOCBEHHO CBA3AHHbIE C
MEKKJIETOUIBIMH KOHTAKTaMH, 6/1arofapsi ueMy CTa/i H3BECTHBl OCHOBHLIC
TIPHHIHITB ()pHG”TVIPDBaHHOFO JIBHJKEHHSI KJIETOK, KOHTaKTHOrO TOPMOIKe-
HUSI, CAMSHHS KAGTOK M PEKOHCTPYKUMH KaeTounbix arperatos [2, 25, 42,
29].

BO3MOKHOCTD MCCJAENOBAHHS —MOBEJEHHsS KJICTOK HEpBHOIl TKAamH B
KyJbType 00ycJ0BIena COXPAHGHNCM KICTKAMH CIEHHIYCCKIX, YeTKO Bbi-
paennyix peakmuit. K Takum peakmusM OTHOCHTCs (yiKIHOHANbHAS aK-
THBHOCTH KJICTOK, OCYLIECTBJEHHe KOTOPOIl CBA3AHO C COXpaHEHHEeM HMelo-
muxest 1 (OPMHPOBAHHEM HOBBHIX CHHANTHUECKHX KOHTAKTOB Me Heit-
ponamn [53, 36]. AKTHBHOCTH HeVipOiOB COACTBYET MPUCYTCTEHE B K-
CIJIaHTaTe TJIHAJbHBIX KJIeTOK, OTJeJbHBIX MbIIICYHBIX BOJIOKOH H (1))1(’)})0‘
6/1aCTOB — 3J1EMEHTOB, HIPAIONIHX ONPEACJCHHYIO POJb B OCYUIECTBJICHHN
GuossexTpuueckoii akrusroctn neiipona [50, 45]. Taxue mefipousl npuii-
MAloT yuactHe B ()OPMHPOBANHH B KYJIBTYpe OTJEIbHBIX obmacteii rosios-
Horo Mmosra [32—35]. B To ke BpeMsi MPHCYTCTBHE TJIHAJbHBIX KJETOK, a
TakKe TKamemast OpraHH3auusi, BOOOIIE, He ABJSIOTCS —O0OA3ATENBHLIMU
IS HOPMAJTLHOTO PA3BUTHS HEPBHBIX KieTok. Jlaxke Takoe aTumiunoe coc
TOSIHHE, B KOTOPOM HAXOAATCS K/IETKH B JUICCONHHPOBAHHON KyJbType, He
BANSET HA 1X KHHECHOCOOHOCTb. Bostee TOro, 61aro1aps KOHTaKTHOM OpH-
eHTHPOBKE HE{iPOWsl 3aHOBO 06Pa3yIOT CBA3H C XapaKkTepHoil JJisl CHHAMCOB
oprannzanueii [30, 36]. Ycranosienne STHX KOHTAKTOB HOCHT CJI0KHBIT
xapakrep. BJATONAPS TIPEBAPHTENLHON OPHEHTAIMH, H30JIHPOBAHbIE Heil-
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POHBI CHauaJa HAXOAST COOTBETCTBYIOUIHE HEPBHblE KJIETKH, I0C/Ie 4efi065y=l
pasyior chmanTiueckie cpsian. OCyllecTBIeHHE arperauii KJeTox ifored!J1s
XOAHT 61arofapsi KOHTAKTaM, 0OPasyloUMMCs MeXK1y CaMHMH TJIHAJbHbI-

MH KJCTKAMH H [VIHAJIbHBIMH KJeTKaMH H Heilponamu. B otinune oT chHam-
THUECKAX KOHTAKTOB MEXKKJETOUHble KOHTAKTHl, B KOTOPLIX TPHHHMAIOT
yuacTHe IiiHaJbHble KJIETKH, H HX (YHKIHOHAJbHOE 3HAueHue cjabo Hay-
UEHDI.

B nacrosimeli craThe OMHCAHbI Pe3yJAbTaThl IPEBPALIeHHil IiHaNbHbIX
KJIETOK, HX CTPYKTYpHbIE H3MEHEHHS B YCJOBHSIX TKAHEBOIl KYJIbTYPbI, B IPO-
necce HAPYWICHHs CYIIECTBYIOMHX H CTAHOBJEHISl HOBBIX MEXKKJETOUHBIX
Kontaktos. Oco6oe BHHMaHNE YieHeH0 GYHKIHOHANBHOMY 3HAYCHHIO CBSI3Eil
MeKJly IIHAAbHBIMH KJeTKaMH. B 3TOM acrexTe 3Hauenue npHoGpeTaer cox-
paTHTebHAs CHOCOOHOCTD MNVIHAMBHBIX KJIETOK, NMOCKOJBKY COKpaluenne Kie-
TOUHOTO TeJla CO3/1AeT YCJOBHSI JIsi MHTPAIHH BHYTPHKJIETOUHOTO MaTeprasia
B OTPOCTKH H, CJICIOBATENBHO, B 30Hbl KOHTAKTOB C JPYTHMH KJETKaMH.

Hsyuenne MaKkporIHabHEIX KJICTOK B TKAHEBBIX KyJbTYpPax paculipuio
PE/ICTABJCHHE O CTPYKTYPHBIX H (DYHKIHOHAJIBHLIX BO3MOKHOCTSIX KJETOK
neiiporany. Visyuenne noBejenust MIHAALHBIX KJIETOK B YCAOBHSX KYJIbTHBH-
POBaHHs J1a/I0 BO3MOKIOCTb OMHCATh OCOGEHHOCTH POCTA KJICTOK HefipOranu,
B3ATBIX M3 Pa3JHUHBIX OTIEJOB HEpBHOI cucremsl [19—23, 3, 10, 11]. Bui-
ABAeHAa BLICOKash CTelleHb MHIPAIHOHHON aKTHBHOCTH KJETOK OJHIOIEHIPO-
raun [28]. Yunthisasi pasHOPOLHOCTh SKCMJIAHTATA, 0CO00e BHHMAaHHe yjle-
aanoch (asoBOCTH B BbICCJEHHH KaeTok raun [6]. B psite paGor [37,

51, 52, 41, 47] 1ana XapaKTeDHCTHKA CTPYKTYDHI IJIHAJbHBIX KJETOK B
VCJOBHSIX KyJbTHBHPOBAHHsS BHe oprammsma. IlokasaHo, yTo mpoTonaas
MaTHYECKHE acCTPOUHTBI XaPAaKTEPH3VIOTCHA SCHO Bblpa)KeHHOfl SUEHCTOH
IHTOIIA3MOI, Tepexojsiueil na nepudepun B OTHOCHTEJBHO KOPOTKHE OT-
pocTKH. BoJOKHHCTHIE aCTPOLMTHI, MHTPHPYS H3 COCTaBa IKCIJIAaHTaTa, ya-
e o0beHHSAIOTCS B aHACTOMO3UPYIOUIHE JAPYL C APYFOM TPYNMbl KJIETOK.
JTOT THI ACTPOLUTAPHOI TIHH 0Gpasyer HCKJIIOUHTeIbHOe MHOrooGpasue
KJAETOUHBIX (POPM, OTJHYAIOUIHXCS KOJHUECTBOM M JUIHEOI oTpocTKoB. Yac-
TO OTJIeJIblible BOJOKHHCTHIE ACTPOIHTH, MHIPHPOBAB H3 MOCESTHHOTO Kycod-
Ka, 0GPA3YIOT OHH KM BA JIMHHBIX OTpoCTKa- (Gosee 250 mka) [43]. TIpn
faJbHeillleM yBeJHUEHHH KOJMHUECTBA OTPOCTKOB yjiaercsi HabiojaaTh oG-
pasoBaHue MOIOGHBIMH KJIETKAMM OOUIHPHBEIX «BOJOKHHCTBIX —MeMGpan».
Bhimeamae u3 €OCTaBa KCIIAHTATA OT/EJbHbIE BOJOKHUCTBIE aCTPOLHTHE
IPeKPAIIAIOT JABHAKEHHE H HAYHHAIOT 0GPA30BLIBATH MHOTOUHCJEHHbIE OT-
POCTKH, OTXOJfAIIHE OPEOJIOM OT Tela KaeTku. Ilocsesnne MOTYT aHacToMo-
31poBaTh, 00pasyst BOJH3H HIM Ha HEKOTOPOM  YIaJEHHH OT KJIETOUHOro
Tesa CTESILYI0Cs: 110 Cy0CTpaTy BOJIOKHHCTYIO Maccy. Bojokha B meil, Kak
PABHIIO, OKA3BIBAIOTCS OPHEHTAPOBAHHBIMH B OIHOM Hamnpasieunu. B css-
31 ¢ STUM TOSIBJACHHE CeTH BOJOKOH MPOHCXOJHUT He PABHOMEPHO BOKPYT 9K-
CIJIAHTAaTa, a B TeX YYyacTKax, Ijle OOGHAPYKUBACTCS MHIPALNs KJAETOK.

B Tex cayuasx, KOrjda MHTPHDOBABIIHE §3 IKCIJIAHTATA BOJOKHHCTbIE
ACTPOUMTH, NPOABJSIONHE NOT0GHYI0 AKTHBHOCTb. OKAa3blBAlOTCS BOJH3H
ApYr OT Apyra, i odpasoBanue KHHCTOH cyOCTAHLUH HIET OJHOBPEMEH-
HO BOKPYT KaJKI0ii KJATKH, HX Kpas MOTYT CJHBAThCsl, 00pasys Jexaiue
H30JHPOBAHHO OT SKCIJIAHTATA BOJOKHHCTBIE 1MOJs, IJIOMLAIb KOTOPBIX MO-
et ocrurath 22500 mxm® B psije ciyyaes BOKDPYT OTAeNbHBIX aCTPOILH-
TOB OTPOCTKH 00PA3yioT KPYINHOTETJHCTYIO CeTh, TPH MOMOUH KOTOPOil
KJIETKH COOGWIAIOTCS € SKCIIAHTaTOM. PaspiTie BOJOKHHCTON Macchl BOK-
pyr acTponuToB HaGjlojaeTcs OOLIUHO Ha 4-e CYTKH  KyJbTHBHPOBAHHS,
1ocJjie MaccoBoil MHTPaLHH TIIHAJIbBHBIX KJIETOK. OJHBK() Npd IKCNAaAHTAUUH
Marepuaja, B3sATOr0 OT HOBOPOKICHHBIX JKHBOTHBIX, MAIPAUHs OT1EIbHBIX
IHAIBHBIX KAETOK H, CNEJ0BATeIbHO, 06pa30Batue CHCTEMBl BOJOKOH MO-
JKeT HaGMoJaTeCA W Ha GoJee PaHWHX STanax KyJbTHBHpoBanus [16].
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Onncannoe Boine 06pazoBaHue CHCTEMBI BOJOKOH BOKPYT aCTPOHTOB.(
OUEBHAHO, MOZKET GHTb OTHECEHO, COMVIACHO CYIIECTBYIOULeH KIACCHBMKANT ),
wnn [23], K neppoii rpynne SKCTEHCHBHBIX Daspactanuii meiiporamn. B 1o
JKe BpeMs, B PA3BHTHH CETEBHJHBIX CTPYKTYP MOCYT NPHHHMATh yuacTHe
H301UPOBAHHbIE ACTPOLUTHI, SABJSIOINECS LEHTPaMH, BOKPYT KOTOPHIX (op-
MHpyeTCs BoJIOKHHCTast cyOcranuus [5]. Pasputie CHCTEMBI BOJOKOH MO-
JKeT CJIyXKHTb KPHTEpPHEM, Hapsily CO CBEIEHHSMH O (HasoBOCTH B MHIDANHH
KJACTOK, NPH KJacCHHKALMH IIHAMLHBIX KJIETOK, KOTOPble B psiie CJyuaen
He MOryT ObITh OTHECEHBl K KaKoii-1ubo omnpenesennoii rpynme [43] mim
JKe BH3YaJbHO CXOJHBI C HefipoHaMH.

KJIeTKH 0JIHrOIeHAPOIHA B YCJAOBHSX TKaHEBOH KyJbTypbl AJHTeNbHOR
BpeMsi COXPAHSIOT NPHCYUIHE HM CTPYKTYPHBIE OCOOEHHOCTH, BBIPAZKalo-
HHeCsl B CPABHHTEJBLHON MaJOUHCIEHHOCTH OTPOCTKOB, HX Y3JOBATOCTH H
HeGobIION AsnHe. MATPHPYS H3 COCTAaBA IKCIIAHTATA, KICTKH OJHIOJEH-
JIPOTVIHH B 30HE POCTA 0GBIYHO 006PA3YIOT YUaCTKH KPYIHONETIHCTOH CeTH 33
cuer cBA3M MexkAy oTpocTkaMu. Kak nokasajm NpHKH3HEHHbe HaGmone-
HHSL, OJIHPOJCHIAPOrIHANbHbIE KJIETKH TPOABJSIOT CHeNH(PHYCCKYIO aKTHB-
HOCTb, BBIPAYKAIONLYIOCS B HCKJIOUHTEILHOH NOLBHZKHOCTH OTPOCTKOB.

Ynasajoch HaGM01aTh H3MEHeHHst B XapaKTepe CBsi3eil Me&K1y rHajb-
HOIl KJeTKOf M Hef[pOHOM, Jie’KallnM y Kpas 30HBI pOCTa IKCIIAHTaTa.
HPI/IMMKHBIUZIH K OCHOBAHHIO INHPAMHIHOIO Hes'lpm{a OJIUTOJIEHAPOTJIHAJ b
Has KJAeTKa Ha TIPOTSKEHHH Beero mepuoia Habmonenust (1,5 waca) ocra-
BaJsach HO!I(),‘]BI!)KHOIZI, HO €e OTPOCTKH HaXOJHJACHL B TIOCTOSIHHOM JIBHZKE-
Hun. B pasqauuHbIX 0TIenax Teja MIHAMbHON KJIeTKH BO3HHKAJH IHTOIIAS3
MaTHyecKre BBINAYHBAHHSA, KOTOpbIe, YBEJHYHBAsCh B JUITHHY, BETBHJHCb,
HanoJ3as Ha l‘lOBCpXHOCTb TeJa HCﬁpOHa, KOJTH‘{CCYBD OTPOCTKOB TMOCTOSTHHO
MeHSII0Ch, BHOBL BO3HHKIUHE OTPOCTKH HOCTENeHHO YKOPauHBajHCh H 3a-
TeM HOJHOCTbIO Heuedanu [16]. Anagormunbie HaO/IONEHHST OblaH CAeTaHbl
M B OTHOLIEHHH CBsi3eil OJIATOJEHIPOTIHAIBHON KICTKH CO CTEHKOH Kammi-
Jaspa.

[puseennte Jauube TOBOPAT O BBIPAMKCHHON JaGHUILHOCTH CBs3ell
KJIETOK OMTOJIeHIPOTTHN ¢ HelpOHAMH H KANHJUISPaMu B yCJAOBHAX in vil-
70, CAEICTBHEM UETO SIBJSIETCS NOCTOSIHHOE Ko:JIeGaHue INIOIAAH KOHTaKTa
FIHATBLHON KJIETKH C HeflpOHOM M CTeHKOf Kanmaspa. OTH (akTsl nprod-
peTaioT 0cofoe 3iatucHue NpH AHATH3E MeTaloJqHTHUECKOH B3aHMO3aBHCH-
MOCTH B cHCTeMe «ueiipon-catemmuty [38—40,

Yeranosaenne MeKKJIETOUHBIX KOHTAKTOB MOKHO uaﬁmo:xax‘b Ha ca-
MbIX PAHHHX 3Tanax KyJbTHBHPOBAHHMA, B ajlanTalHoHHOM TepHoue, Korjia
TIPOHCXOMHT CTAGHIN3AINS CTPYKTYPHBIX M 0OMeHHBIX mpoieccos [6]. Yike
B TEYEHHE NMEPBLIX 2 UACOB NOC/E MOMEIICHHS TKaHH B MHTATEJIbHYIO Cpe-
2y HabJaionaeTca 00pasoBaHHe OTPOCTKOB MVIMAJIBHBIX KJETOK BOKPYT Kpae-
BOIl 30HBI IK! AHTATOB. BOJIOKH@, pacryuue H3 JKCTJIaHTaTa, COCTOAT H3
MaructpajibH , CP@BHHTEJbHG TOJICTHIX BOJIOKOH, CO@IMHSIIOIIHXCA MEeXKAy
«€000i1 TOHKMMH aHacToMo3aMu. B HEKOTOPBIX YYACTKAX 3IKCNJAHTATOB poct
BOJIOKOH HAUMHACTCHA BbINSYHBAHUEM, COJEPKALIHM 00JIbIIOE  KOJTHYECTBO
TJIHAJbHBLIX KJETOK. O,'IHZKO nocJae; \'IOHUM:( POCT BOJIOKOH MOKeT TIPOHCXO-
JWTh 0e3 Murpaunn kaetox Heiiporamu [5].

OGpalaior BHHMAHHE MArHCTPAJbHbIE BOJOKHA, PACTYIIHE H3 3K-
cnantTata u o6pasyloulHe Ha KOHEUHBIX YUaCTKaX MOUUHble FOPH3OHTANb-
Hble crvtetenus. Ha ToTaabHbx mpenapartax, oGpaGoTanuplx no JitHapco-
Hy, MOXKHO BHICTh CHAHSIHHE OTACJbHBIX YUaCTKOB BOJOKHHCTOI CyOCTAHIHH
B ToHKYl0 MeMOpany. OGpagosanue MeMOpaH TMPOHUCXOAHT TaKkKe Ha CBO-
BOMHBIX KOHILAX MAarTHCTPAJbHBIX BOJOKOH M MX KoJmaTepaseii, rae o6pa-
3YIOTCSl HATEKH UHTOIJIA3MBI, IOCTENEeHHO nepexojsiye B MeM()pﬂHyv B
MeCTAX Da3BUTHsI TOPU3OHTAJbHBIX BOJOKHHCTHIX CIUIETEHHIT OGHApYKHBA-
1I0TCS OT/leJIbHBIE TVIHAJbHBIE KJACTKH WJIH FPYIMbl KJICTOK. OTH KJICTKH Ma-
JI0 ueM OTJIHYAIOTCS OT OOBIUHBIX HEHPOTIHAMBHBIX KACTOK, BKPAMJEHHBIX
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TOrO H KJIETOYHOTO KOMIIOHEHTOB, IPOHCXOJHUT JBYMS IYTSAMH: B OJHHX CJy
yasgx BOKPYT SKCIVIAHTATOB OOPAa3yercs BOJOKHHCTAsl CETb H 103Xke B ee
TOJILY MUTPHPYIOT —HeHpOrJHA/AbHbe KJETKH; B APYTHX — HAO.II01a10Ch
BBICE/ICHHe KJIETOUHBIX 3JeMEHTOB, TIPHHHMAIOIIHX yuacTHe B 00pasoBaHHH
BOJIOKHHCTOI CyGCTAHIHH.

[ToMuMO HEfPOrTHAABLHBIX KJICTOK, BXOASIIMX B COCTaB 30HBI POCTA,
B y1aJeHHH OT SKCIIAHTATA MOXKHO OGHAPYIKHTh eIMHHYHLIE H30JHPOBAH-
Hbie IHAJTBHBIE KACTKH WJIH TPYINbl KJIETOK, XapaKTepH3yloUHuecs crnocos-
HOCTbIO 00PA30BBIBATL OTPOCTKH. BeposiTHee BCero, 3TH KJCTKH NONafaior B
MHTATeJbHYIO CPeLy BO BPEMsi I0CeBA TKaHH. B TeueHue NepBhbIX 2 4acos
KyJbTHBHPOBAHUSL OHH AKTHBHO OOPasyloT OTPOCTKH, 4aCTh H3 KOTOPBIX
nocruraet 700—800 mxm manHbl. Jlaxe B Tex caydasx, KOria KJIeTKH yula-
JeHbl Apyr oT aApyra Ha paccrosuuae 400—500 mKa, POCT OTPOCTKOB CTPO-
TO OPHEHTHPOBAH M TOUTH BCera HANPABJCH B CTOPOHY COCEIHel KJIeTKH.
Pacrymne HapeTpeuy JApyr APYry BOJOKHA KOHTAKTHPYIOT H o6pasyior
(npu’ yuacTHH HecKOJbKHX KJETOK) BOJOKHHCTYo cyberanumo. B orimune
OT BBIICONICAHHBIX BOJOKHHCTBIX TOJeEH 30HBI POCTA, 3Ta CeTb He HMeeT
CBA3H € 3KCNJIAHTATOM M, KaK TPABHIO, MPeiCTaBjeHa B BHAE BOJOKHHC-
THIX 0cTPOBKOB. K 24-My wacy KyJbTHBHPOBaHHs CTpoeHHe nepupepun k-
cnantata Mensiercs. McuesaloT MHOFOUHC/EHHBIC BOJOKHA, OCOOEHHO TiIy-
60KO BJAIOUIHECS] B TIHTATEJNBHYIO CPely M Olpelessiollne LWHPHHY 30HbI
pocra. OGpaTHOMY pa3BHTHIO TNOJABEpraeTcss TaKiKe H BOJOKHHCTAs Cy6-
crannus. 30Ha POCTa K STOMY BPEMEHH MPEICTaBjeda INIHaJbHBIMH KieT-
KaMi, paHee MHTPHPOBABIIHMH H TPOJOJIKAIOUIHMH  BLICEJATLCS H3 K-
cniantata. BrocaeicTBiu TepuepHitnas yacThb SKCIJAHTAaTa CTAHOBHTCS
MeHee IUIOTHOI, 61arofapst 4eMy CBOGOIHO TIPOCMATPHUBAIOTCS TPYIIMNbL [JIH-
AMbHBIX KJIETOK M HMX cBsi3u. [Ipoliecchl pacrnaja KJeTOK H BOJOKOH 30HbI
pOCTa CMEHSIIOTCSL BTOPHUHBIM  TOBBINICHHEM MUTPAUHOHHON aKTHBHOCTH
KaeTox mefiporsni. Jlaapheiimee KyJbTHBHPOBAHHE MPHBOHT K CHIBHOMY
PA3PLIXJICHUIO SKCIAHTATOB, B Pe3yJbTaTe uero oGpasyercst ofHOC/OiHas
[JHAJAbHAS CeTb, COCTOSIIAS M3 TeJ TMJHAJBHBIX KJACTOK, COIHHSIOIIHXCS
MHOFOUHCACHHBIMH  OTPOCTKaMH. CTPYKTypa CeTH HOCHT — CHHIHTHAJbHBI
XapaKkTep, TUIAYHOH 30HBI POCTA B ITHX CAVYAfAX HET, W PACTYULyl0 Maccy
IKCIJIAHTAaTa TNpejcTaB/ser ee paspbIXjeHHas 00JacTb.

HPHB(‘JCHHBI(‘ JlaHHbie TOKa3bIBAOT, 4TO Cnell”(‘l‘ll‘ICCKﬂﬂ AKTHBHOCTb
rJAHaJbHBIX KJeTOK, KYJbTHBHPYEMBIX BHE oOpranusma, NnposABJaseTCS B 006-
pa3oBaHHI MHOTOUHCJICHHBIX BOJIOKOH H BIOCJEJCTBHH — B CO3JaHHH BOJIO-
KHucTofl cyScraniu. TIpolecchl HOBOOGPA3OBaHUS OTPOCTKOB H 00pasoBa-
HHST MEZKKJETOUHBIX CBsi3efl COBMAAaloT ¢ yBeJHUEeHHEeM KOHIeHTpPAUHH IH-
tonasvarnueckoit PHK B ramanpupix kiaerkax [5]. Yuactie ranasbHbix
KJIeTOK B 00pPA30BAaHHH OTPOCTKOB, a Takke (GUOPHIJSPHBIX CTPYKTYpP B
UUTONJIA3Me ONHCAHO Ha GoJiee TIO3JHHX 3Tanax KyJ/JAbTHBHPOBaHHUS [23,
27, 9, 24]. Tlpeanonaraercs, YT0 YHCIO OTPOCTKOB MOKET ObiTh CBA3AHO C
Bozpacrom KaerTkn [48].

CrocoGHOCTh TJIMAJBHBIX KJIETOK K Pa3BHTUIO BOJOKHHCTLIX CTPYKTYP
" 05}')33()!!2!{”!() MEZKKJ/IeTOYHBIX KOHTAKTOB Ha PaHHHX 3Tanax KyﬂbT“E"pO'
BaHHUS, OYEBMIHO, OTPazKaeT BBICOKYIO PEaKTHBHOCTb 3THX KJIETOK NpH pe-
napaTHBHBIX [pOlEccaX B YCJOBHSAX OPraHH3Ma.

Paccvatpusasi BONPOCHl B3aHMOOTHOIICHHST MEZKy KJACTKAMH HepBHOI
TKaHH, OCTAHOBHMCSL HA (YHKIHOHA/JIBHOM 3HAUEHHH KOHTAKTOB MKy rJH-
AJNbHBIMH KJETKaMH.

MHOrouHC/ICHHbIE JaHHBIE TOKA3biBAIOT, UTO CrelnHuecKas Jesreb-
HOCTDb TVIHATBHBIX KJIETOK, 0COGEHHO OUPOCH/IPOrIHAIbHBIX, TECHO CBA3aHa
¢ MX CHOCOGHOCTBLIO K PHTMHUECKHM cokpamenusy [48, 43, 52].
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YCTanOBJACHO NpH MYUCHHH JHAMHKH KoauuecTsa Oeaka (cyxoro Beca) B
TIHAMBHBIX KaerTKaX. [[0KazaHo TaKkie 3HaueHHe MEXKKJICTOUHBIX KOHTAKTOB
B PeryJsiHH KOJIHUeCTBA 0eJKa B KOHTAKTHDYIOUHX MIHAJbHLIX KJCTKaX
[5, 17]. B sKCrepuMeHTax HCIOJIb30BaHA CMIOCOOHOCTb OJHIOJEHPOUHTOB B
KyJbType 00PasoBbIBATL MEXKKJICTOUHBIC KOHTAKTHL.

Tipouecc akTHBHOM MHIPAIH OJHIOIEHAPONIHAJILHBIX KJCTOK MPHBO-
JHT K HAPYWIEHHIO MCXKKJICTOUHBIX KOHTAKTOB, NPHUEM UACTb H3 HHX MOKET
BOCCTAHABNBATLCS, XOTS CIOCOGHOCTb K 0Gpa3oBaiinio cassell MeHee Bbipa-
JKeHa, ueM y acTpoLmuToB. JIMHAMHYHOCTb OTPOCTKOB if HX CTPyKTypa B BH-
e TOHKOf CeTH 3aTPYHSIOT OMPeleeHHe CYXOro Beca MOl IIHaabHol
KJETKH, TI03TOMY 1pii ONPeeJeHHH TOTaJIbHOr0 CYXOro Beca HCMOAb3VITCs
naunble, NOJYUEHHbIE CYMMaPHBIM OTPeJe eHHeM CyXoro Beca IUHTOMAA3Mbl
Teaa KJACTKH W sjpa. VIaMepeHusi CyXOro Beca KHBBIX INIHAJIbHBIX KJIETOK
yepes Kazwie 15 Mun B Teuenwe 5 4ac HEMpepLIBHOrO HAGMIOAEHUS MO3-
BOJIIH OOHAPYKUTH KOJEGaHHs CYXOro Beca B mpouecce JKA3HELesTeb-
HOCTH KJCTKH, TIpHUEM OCOOEHHOCTH KOJAeGaHuil 0Ka3asHCh XapaKTepHbIMit
NS KAXKIOf OTIEJbHOMN TNTHAMbHOMN KJIETKH.

PasiebHoe U3yueHHe CYXOTo Beca B MPENenax ONHOM KJETKH rnokasa-
JI0, 4TO PHUTMHUHOCTb B KOJeGAHMH TOTAJMBHOTO CyXOTO Beca BO3HHKACT B
pesysbTaTe TAaKMX JKe H3MeHeHHil, IPOHCXOMSIMHX B SAPe H LHTOMIA3ME.

ConocraBienue H3MeHEHHil IJIOIIATH SAPA W IHTONAA3MBI C H3MeHe-
HHSIMH CYXOTO Beca OGHADYJKHIO HX CTPOTYIO OJHOHAINpPABJIEHHOCTD, MO-
3TOMY, HECMOTPSI HA BbIpAJKeHHbe KOJeDaHHs CYXOTO Beca, KOHIEHTPAIH:
GeAKOBBIX BELICCTB OOBIYHO OCTaeTcs NMOCTOAHHOM. Makcumagbnas aMiin-
Tyaa m3vewennfi CYXOro Beca SIPA M IHMTOMIAasMEI cocrapiser 60% ot
VPOBHS CyXOro Beca, 3a(HKCHPOBAHHOTO B TeUGHHE NEPBBIX 15 mun mocae
Hauajia SKCHepPHMEHTa, B OTIEJbHBIX KJETKaX MOKHO Ha0JI0KaTh pesxoe
CHUJKEHHE CyXOTO Beca siIpa H LMTONJIA3MbL HIH JKe TOJNLKO LHTOMNIA3MBI.
B sToM cayuae xoseGaTeibHble H3MCHEHHS COXPaHSIHCh, XOTs MepBOHA-
qanbHbIl VDOBEHbL CYXOro Beca He BOCCTAHABJIMBAJICH.

Ocofoe BHHMaHKe ObIIO OOpalleHo Ha XapakTep AHHAMHKH CyXOro Be-
€a KJETOK, HAXOSIIHXCS B KOHTAKTe APYT C JAPYroM. ITOT KOHTAKT MOKET
GLITH 06PA30BaH OTPOCTKAMH KJETKH, CONPHKOCHOBEHHEM KJIETOUHBIX Ten
1AM JKe OTPOCTKAMH M TeJoM coceimeil wierki. Isyuennme cyxoro seca
KOHTAKTHPYIOIIHX KJIETOK JaeT BO3MOZKHOCTb CUHTaTb, 4TO ycrauaﬁmmae-
MBI KACTKaMH KOHTAKT HOCHT (VHKUHOHAIbHBII Xapakrep. OcoBenHoCTb
3aKTI0UACTC B CHHXPOHHOM KOJEGAHHH CYXOTO Beca BO BCEX KieTKax, 00mb-
eJIHHEHHBIX TIPH TIOMOILU OTPOCTKOB B €HHYIO CHCTEMY. Tax, Hampumep, or-
petesentie KosQOUIHEHTAa KOPPEISUHH H3MEHeHH{I CyXoro Beca (R) B 3x-
CrepHMENTax ¢ H30MPOBAHHO JEXKAUIMMH KJTKAMH BHISBHJIO OTCYTCTBHE
cuixpontocrs (R or 0,04 g0 0,1), B TO BpeMa KaK B KOHTAKTHPYIOUIHX
KaeTkax KoseGanns oxHoHanpasienst (R or 0,7 xo 1).

B ocHOBe CHHXPOHHOTO KOJIeOAaHHSI CYXOTO Beca Tesia KOHTAKTHPYIOUHX
KJIGTOK JeXKaT TaKHe e B3aHMO3ABHCHMblE OXHOHANPABJEHHbE Koseda-
HUsL CYXOro Beca siAep M LHTONIa3Mbl. CYIIECTBYET 3aBHCHMOCTL JHHAMHKH
CyXoro Beca MEXKAy SAPaMH M MHTONIA3MOli COCERHNX KaeToK. Pacemor-
PUM BO3MOKHble NPHUHHBI PHTMHUECKONO KOJe0aHus CyXOoro seca LHTO-
J1a3Mbl B Ka 101t H30/HPOBAHHO Jgexaneil KieTke o CHHXPOHHOTO B3au-
MO3aBUCHMOTO KO/eOaHHst CYXOro Beca B KOHTAKTHPYIOUUHX KieTkax. Mox-
HO GbLIO Gbl NPEANOJOKHTb, UTO B OCHOBE KOJIeSaHHS CYXOro Beca JICKHT
PHTMHYECKHIT CHHTE3 GesKa ¢ ero TOCHeYIOUHM PacnaioM HIH ke NepHo-
JHuecKoe KogeGaume CYXOro Beca Teda KJCTKH CBA3ANO € PHTMHUECKOH
MHrpaiHeil HHTONAA3MBl H3 Tela KJCTKH B OTPOCTKH M 00paTHO.

JUist BLISICHEHHsT PO CHHTe3a Ge/iKa GBLIH BLINOIHEHB! NPEeIBApPHTE b
HEBle SKCTCPHMEHTH C BBEJEHHeM B NHTaTeabHylo cpely nypomuumna. Cor-
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JaCHO CYULeCTBYIOULIM JAHHBIM, MHKySauuu B Teuenne 15 mun 8 Cpemg-q
nypoMmitisoM (50 y/#2) A0CTATOUHO VIS NOJHOTO HCUE3HOBeHHs  110HpHG0-
com B kaetkax HelLa [54]. Wurepdepomerpus mnokaszaja, 4To BBeAEHHE
NypoMHILMHA He HAapymaeT JHHAMHKH CyXOro Beca WHTOINIA3MBI H sApa
ozurounTos B Teuenne 4,5 wac nabuioleHms.

C apyrofi CTOPOHBI, NPHKH3HEHHBIE HAGJIOZICHHS HaJX OJHTOUHTAMH
0BHAPYKHIN TECHYIO CBSI3b MEXKJY CYXHM BECOM TeJa KJETKH H YHCIOM OT-
pocTkoB. Baiaronapsi MaGHILHOCTH OTPOCTKOB HX UHCJO MEHSeTCs 3a CueT
BETBJCHHS CYIIECTBYIOILNX, NOSIBJEHHA HOBBIX, HUaCTHYHOrO HJH TOJHOTO
BTSCHBAHUS HJIH JKe HX CJAHSIHUS, YTO NPHBOJIHT K COOTBETCTBYIOILEMY H3Me-
HeHio CYXOTo Beca Tesda KJETKH. DTO HAXONAT MOATBEPIKIEHHe B IPsMOil
3aBHCHMOCTH, CYLIECTBYIOUIEl MeKIy KOJeGaHUSIMH CyXOro Beca Tesa KieT-
KH H_ec TJ0naTH.

Takum 0GpasoM, UOLBEM H NajeHHe YPOBHS CYXOro Beca HHTONIA3Mbl
TeJa OJHIOAEHPOTTHANBHBIX KJAETOK, OYEBHIHO, He CBSI3aHbl C HOBOOGpa-
30BaHMeM OEJKOB H HX NOC/IELYIOULNM DacnaioM, a 3aBHCAT OT nepepac-
npeneJenusi Gejka B Npejenax KJICTKH 0,1arojaps MUTPalHH LHTOMJIA3Mbi
H3 Teaa B OTPOCTKH H OOGPATHONO PA3BHTHS MOCJEAHHX. MOXKHO Takxke 10-
MYCTHTb, YTO BAYKHYIO POJL B MHIPAUHH GeJKa Hrpaer ClOCOGHOCTh OJIHTO-
JRHAPOIMANBHBIX KACTOK K MYJbCHPYIOUM cokpamerusy [44, 46, 49]. C
APYroil CTOPOHBI, KojebaTeqbHble H3MEHEHHS CYXOro Beca siiep, B CBOIO
ouepelb, BAHSIOT HA YpOBeHb Oeska B LHTONIa3Me O0Jarojapst ero nepe-
Mellennio U3 siipa B LHTONJa3My u oGparno. Xapakrep KoJdeGaHHs IJ0-
Wanu siep NoKasbiBAaer, YTO M s sAep XapaKkTepHa Iyabcalus, ¢ KOTO-
Poii CBfi3aHa MHTpPalHsi GeNKOBBIX BELLECTB.

3acayKHBACT BHHMAHUs BO3HHKHOBEHHE CHHXPOHHOIO OTHOHANpaBieH-
HOPO PHTMA B H3MEHEHHH CyXOro Beca siipa M LHMTOMIA3Mbl BO BCeX KieT-
Kax, COXPaHIOUIHX KOHTAaKT APYr ¢ zpyrom. Mexois us cxasaHhoro, cie-
710BaJ0 JONYCTHTh CYIIECTBOBAHHE MEXKKJETOUHON peryasilui KoJedaHmus
CYXOr0 Beca Tesa IHAJbHBIX KJCTOK.

MoHO GbIIO TAKAKe NPEANoNaraTh BakHYIO POJb MEKKIETOUHBIX KOH-
TakToB B 3TOi peryasiund. JlajbHeiimee u3yuenue wKo.geGaHuil KOJHUECTBA
Geska NOATBEPANIO 3T0 npeinooxenue [18].

BLii10 10NyLIeHo, UTo HapyueHHe HeJOCTHOCTI KOHTAKTa J0JKHO TpH-
BeCTH X ToTepe CHHXPOHHOCTH H3MEHEHHH CyXOro Beca B ITHX KJeTKaX.
O,!lIIaKO N3-3a NJOTHOTO CONPHKOCHOBEHHSA OTPOCTKOB TJHAJbHBIX KJETOK,
IpH KOTOPOM  INMPHHA ME/KKJCTOUHOM IIeJH JoCTHraer Jumib 5—10 i,
BMECTO MEXaHHYECKOTO HapYNICHHS| MEXKKICTOUHOMH CBA3H OBIJIO HCMOJb30-
BaHO 00ayueHHe 01HOI M3 KOHTAKTHPYIOUIHMX KJIETOK YIbTpadHOJeTOBLIMH
ayuamn. OGayuenne NPHBOAMT K JAMMEPH3ALMH NMHPHMHIHHOBBIX OCTAaTKOB
u 3atem — k rubean kaerku [1, 13, 14, 4]. Dueprua yabTpaduoseToBoro
uaayuenns B nperenax 270—380 wa 3a | mun cocrasiasiaa 0,78 ape/mxm®.
VabrpaduoseToBble JyuH KOHIEHTPHPOBAINCH Ha nuomatn g0 10—20 uxa
B HaMeTpe, uTO OBLIO AOCTATOUHO ISt BBUIGJEHHS 13 TPYNIbl KATOK H
10CIeAYIONIero 00 yyeHHs TeJa ONHOM TJIHAJbHON KJICTKH.

IMpensapuTeabHo OBIM TIPOBEJICHH ONBITHI M0 CIPELENCHHIO BpeMeHH,
HEOOXOAMMOro ISt NoBperienns Kiaerok Y®-ayuawu. ITposogunocs To-
TaabHOE 00JVUeHITe TAHAJbHBIX KJIETOK (UHTONIAasMbl H f1pa) B HHTepda-
3e. DKCTCPHMEHTH 10KA3aJH, YTO NPH3HAKH HapYLIeHHs MHFPalidH LHTO-
I1a3Mbl 1l JOKOMOTOPHOl AKTHBHOCTH HACTYNaloT —BCJAeK 32 OOGJMyueHHeM.
Tak, Hanpuwep, ONBITb HaJ KACTKAMH, 06,18 1al0UHMH BEIPAKEHHOI 1BHTa-
TebHOI aKTUBHOCTBIO (MakpodaraMum H 3INeHAHMHON raueit), oGHapyxKi-
S, UTO LS TOJHOTO TOPMOJKEHHSI JBHKEHHST OTPOCTKOB Y Makpoparos u
Hapyliennsi padOTHl PECHHTYATOrO annapaTa 3MeHIAMHBIX KJICTOK y10CTaTOu-
1o obayuenns YP-ayuamu ot 510 30 sun. Pe3yanTaTsl 0GIyueHHS SMEH M-
HBIX KJETOK He BCerja OAHOPOJHBI H 3aBHCAT OT COCTOSHHS o0beKTa. ,1![5(
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Gyercst sHaunuTenbHo OGoabuee BpeMs (20—30 mun), yem npu GOJyUCHHA

TPYNIBl MW H30JHPOBAHHBIX SMEHIMMHBIX KICTOK (2—5 mun), uTo, Oue-

BH/IHO, CBSI32HO C HAPYLIEHHEM LEJOCTHOCTH HOPMAJbHOIl CTPYKTYPBI TKa-

HH, HEOOXOJHMMOIl JUIsi COXPAHEHHsI PE3UCTEHTHOCTH 10 OTHOuIeHHIO K Y®-
00J1yuenuio.

JL1st BLISSBICHHST POJIH MEXKKJICTOUHBIX KOHTAKTOB B CHHXPOHH3AIHMH KO-
sieGanuii cyxoro Beca ONPEeIsICs CyXoil Bec Tesa MHTPHPOBABIIHX U3 COC-
TaBa IKCIVIAHTATA TJIHAJbHBIX KJIETOK, HO COXPAHfABLIMX CBSI3b JAPYr C JApY-
rOM TpH TOMOUIH OTPOCTKOB. ITocsie onpenesenns uepes Kaxjsie 15 mun B
TeueHHe 2 4ac CyXoro Beca OGEHX KOHTAKTHPYIOMIMX KJICTOK OIHA M3 HHX
obayuanach Y®-ayyaMu, mocjie Wero CyxXoil Bec H3MepsiCst BHOBb. Pe-
3yJIbTATbl 3KCIEPHMEHTOB IOKa3ajH, 4TO O().‘l_V‘lCHHC KJIETKH Y®~J|y‘laml
BeJICT K HAapYIWeHHI0O PUTMHYHOCTH KoJIeGaHuil 1 najeHHio Cyxoro Bseca Te-
Ja MJIHAJAbHON KJIETKH. DTH HapyueHus COXpaHAJuCb H B MNOCJaeLylolHe
CPOKH 9KCHCPHMEHTa.

OjHaKo M3MeHeHHe JIHHAMHKH CyXOro Beca He OTPaHHUHBAJIOCHL 00Jy-
YeHHOI KJIETKOH M PacmpoCTPaHsIOCh HAa KOHTAKTHPYIOULYIO ¢ Heil HeoGJ
uenHylo Kaerky. CXojiHble H3MEHCHHsI NPETEpPrieBAlOT OOBeMBl Tesd 0GeHx
xaeTok. Takue uerkue pe3yJbTaTbl OKa3aJHCh XapaKTepHbIMH J/is nap rjim-
aMLHBIX KJIETOK, CBS3aHHBIX IPH MOMOUIM OTPOCTKOB. B cayyae Gosee cioxk-
HbIX CHCTCM, COCTOSINHX M3 TpeX HJH Gouaee KJIETOK, 06..'1)"!6"14@ JasaJjo
HHbIE pe3yJbTaThl. II]’)H B3aHMHOM KOHTAaKTe TpeX IVIHaJbHbIX KJETOK 0‘6./1)"
4eHHIo NOJABEPraguch /1Be KJIeTKH (KOHTaKT ¢ HeoOJyueHHoil KieTkoifi ocy-
wecrBanaca B oGaactn orpocrka u Tena). [eiicteue V®-ayueir Beso, Kak
B NPEIbUIYLUMX SKCIEPHMEHTAX, K MaJeHHI0 CYXOro Beca B 0GJyueHHBIX
kaerkaX. OJHAKO B HMHTAKTHON TVIHAJNBHONH KJETKe TaKHe JKe H3MEeHeHHS
oOHapyzKeHbl He ObilH.

[Moayuennsie AasHple NMOKAa3bIBAIOT, YTO NPH HApVINEHHH JHHAMHKH KO-
sedauuii ¢y THAJBHON KJCTKH aHAJOTHUHble H3MEHEHHSt MOTyT
ObiTh 0OHAPYKEHBl B KOHTaKTHpYIoulell ¢ Heil MHTaKTHON Kierke. [Tocaen-
Hee yKasbiBAeT Ha BAXKHYIO POJIb MEXKKJIETOUHBIX KOHTAKTOB B CHHXPOHH3A-
UHH LGPHAKH3HEHHbIX KoJ1eGaHuit CyXOoro Beca IVIHAJbHBIX KJETOK.

X(‘[JZ\KTGPH(), UTO JAMHAMHKA CYXOro Beca IVIHAJbHBIX KJIETOK MeHseTcs
MO/ JeficTBHEeM HefpoTpOmHbIX BeulecTs. DToT (axT mpuodOperaer ocoGoe
3HaueHHe, TaK Kak llef!]]o'l‘p()ﬂllble BelleCTBa OKa3blBAIOT BJAHsIHHE HA JIBH-
raTelblyl0 aKTHBHOCTL FAHAMbHBIX KaeTok [15]. Tak, manpuwep, BpejeHue
MOP[X)H”:\ B NHTATEJEHYIO Cpelly yrHeTaJjio MHIpailHio acTpPOIUTOB H OJIHIO-
JACHJPOrINY B 3KCIVIAHTATAX, B3SAATBIX Y HOBOPOZK1EHHLIX H B3POCJBIX XKH-
BOTHBIX. Pe3yibraT ofMHaKkoB Kak TNpH HHKyOauun B Teuenne 30 muH, Tax
W NpH HHKYyOaluM B TeueHHe 2 uac.

Mop¢un yriueraoile BAHSOT H Ha APYrOfl  BHA ABUraTeIbHOlN aKTHB-
HOCTH — Ha JIOKOMOTOPHYIO (DYHKLHIO PECHHTYATOrO aniapara sneHanmMiuoi
TVIMH. JlleH,‘lH\lH(lﬂ TJIHS KPBICHI 006J1a/1aeT MOIIHBIM PECHHTHATBIM annapaTom
€ SICHO BBIPAKEHHBIMH  (a3a/bHLIMH CYOHYKJAEAPHBIMY ~ OCMHO(DHILHBIMU
reapuavu [31] # B YCJAOBHSX TKAHCBOW KyJbTYPhl TIPOSABJSET CBOHCTBA, Xa-
paKkTepHble /sl MOJSIPH3OBAHHON CTPYKTYpol [21]. MepuaTenbHulit appexr
SMEHAHMHBIX KJIETOK y'CTOfl‘lHB H COXpaHSIeTCsl NMPH KyJAbTHBHPOBAHHH B Te-
uenne 130 gmeit [26]. Tlpn BBegennn MOp(uHA B 3aBHCHMOCTH OT BpeMeHH
HHKYOAIMH H KOHIEHTPALMH PACTBOPA MOKHO HaGJI0laTh PAa3JUUHYIO CTe-
IleHb AKTHBHOCTH, BIJIOTb .10 MOJIHOI OCTAHOBKH PECHHTHATOrO anmapara.
Hupie pesyabTaThi ObiH [OJVUEHBI TIPH BBEICHHH B MHTATEbHYIO CPely
CTPUXHHHA M CEPOTOHHHA. DTH areHThl OKA3bIBAIOT BO3JCHCTBHE HA pas-
JIMUHBIC BHJBI JIBHFATEJNbHOH AKTHBHOCTH IVIHAJMbHBIX KJETOK. CTpMXHHH,
JefiCTBYsT HA SKCIIAHTAT B TeYcHHE 2 4ac, MPHBOIHMT K CTHMYJSIHH MHI-
PAIHOHHOI CIOCOOHOCTH MAaKpOrJAHasibibiX Kiaetok. [Ipuuem 310 Gosee Bbl-
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paKeHo B SKCIIAHTATAX, B3ATHIX OT HOBOPOKIECHHLIX KHBOTHBLIX. [10 AaHs%yw
HBM AHTepaTyphl [12], AeficTBHE CTPHXHHHa Oosiee BLIPAKEHO B PANHEM (115 5
BO3pacTe.

OTH pesy bTATEl OGBACHSIOT ekt Hapylleins CHHXPOHHOCTH KoJe-
Gauuii CyXoro Beca KOHTAKTHPYIONHX KJICTOK TPH BBEJAEHHH B IHTaTelb-
HYI0 cpeiy HefipoTpomnHbix BeutecTB. JleHCTBYSI Ha COKPATHTENbHYIO AKTHB-
HOCTH IJIHAJMLHBIX KJICTOK, HEfipOTPONHble BEeCTEA MEHAIOT PHTM MHrpa-
LMK IHTOIIA3Mbl H3 Tesa KJeTKH B OTPOCTKH M OGpaTHO, uTO BeleT K Ha-
PYWIEHHIO CHHXPOHHOCTH KoJeGaHwuii cyxoro Beca. Tak, Hampumep, BBeje-
HHE B IIHUTATENBHYIO CPeIy MOp(hHHA, CTPHXHHHA H CEPOTOHHHA CylIeCTBEH-
HO CHHKAET KO3((HIHEHT KOppeasiun H3MeHeHHil cyXoro Beca (710 BBeje-
uas R=1, mnocie pretenns R=0,3

VI3103KeHHBIC JaHHBIe M03BOJSIOT TPEACTaBUTL 0COGEHHOCTH (HopMHpO-
BAHHSI MEKKJETOUHBIX KOHTAKTOB CPEIH IMHAJBHBIX KJIeTOK. L

ACTPOUHTB U OJHTOACHAPOTIHA/IbLHBIE KICTKH B YCJIOBHSIX TKaHEBOl
KyJbTYPb COXPAHSIIOT CNOCOGHOCTH K CHEMH(HUCCKON aKTHBHOCTH. AKTHB-
HOCTh aCTPOLMTOB B O0JACTH 30HBI POCTA BHIPAKACTCA B PAIBUTHH OTPOCT-
KOB, Gu1arojapsi KOTOPBIM BOKPYF KJIETOK 00Pa30BLIBACTCS CHCTEMa BOJO-
KOH. BOKpYr acTpOIMTOB, HAXOMSUIHXCS B HENOCPEICTBEHHON —GJIH30CTH,
BOJIOKHA 00PA3yIOT IIOTHYIO CYOCTaHIHIO. B 110163y HOBOOGPA30BAHUS MHO-
TOUHC/ICHHBIX BOJOKOH CBHETEJbCTBYET TAKXKe MOBBILEHHE B 3TOT NEPHOIL
KOHIeHTpalny 1uToiiazMarnyeckoili PHK. AKTHBHOCTb OTPOCTKOB OJIHIO-
JEHJPOTTHANBHBIX KACTOK TMPOSBISCTCS B YCTAHOBJEGHHH KOHTAKTOB MEKTY
CAMHMK OJIMTOIMTAMH, a TaKXKe B YCTAHOBJCHHH KOHTAKTOB € HEPBHBIMH
kaerkamu. JIas Takux csiseit XapaxrepHa JaGHABLHOCTb.

KonTakrel, 06pa3oBaHHBIe MEXKAy MNIHAMLHHIMH KJICTKAMH € TOMOLLbIO
OTPOCTKOB, TIOMHMO MEXAHHUYECKOi DOJIH, NPHHHMAIOT yyacTHE B OCYIIeCT-
BJICHHH OOMEHHBIX IPOIECCOB, OJHHM U3 NPOSABJICHHII KOTOPBIX SIBJSETCS pe-
ryasuua KomeGaTe bHBIX H3MEHeHHIl KoamyecTBa Geska (CyXoro meca) B
KOHTAKTHPYIOIHX KierkaX. IToayuennsie B nocaefnee spemst jtaniubie [18]
T0KA3aJH, UTO OMHCAHHBIE MHOTHMH HCCJCIOBATENsMH PUTMHUECKHE COKpa-
WEeHHs TAHANBHBIX KJIeTOK [43, 52] TecHo CBA3aHbi ¢ TAKUMH JKe PHTMH-
4eCKHMH KoJieGaHHSIMH KOJIMuecTBa Oeska (Cy.‘(()l‘(} BECa) B TeJie KJIeTKH.
TIpu sTOM OKa3amoch, 4o HHPOPMAILHsST 00 OCOGEHHOCTAX KOJdeGaHus KOJH-
uecTBa GejKa B OJHOH IIHANBHON KIETKE TOCPEACTBOM — MEMKKJCTOUHBIX
KOHTAKTOB MOZKET NepelaBaThCsi B COCEMHHE MVIHAJbHBIC KJICTKH, Gjaroxaps
YeMy OCYIIECTBJISIeTCS KOPPE/sHs KoJeOaHuil B CHCTeMe TJIHs-IVIHS.
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STRUCTURAL AND FUNCTIONAL PECULIARITIES OF
INTERCELLULAR CONNECTIONS IN NERVE TISSUE CULTURE

I. K. SVANIDZE

1. S. Beritashvili Institute of Piysiology, Georgian Academy of Sciences, Tbilisi, USSR
Summary

The question of differentiation and persistance of specific properties of
glial cells in tissue culture is considered. The peculiarities of development
of processes and fibre substance in the astrocyte glial cells and tre dynamics
of oligedendroglial cell processes are described. The pattern of oscillato-
ry changes in the amount of protein (dry mass) of glial cell bodies closely
related to the pulsation of neuroglia is also described. It Las been demon-
strated that due to the intercellular contacts the regulation of fluctuation of
protein amount in the bodies of the contacting cells, as evidenced by the
synchronism of this fluctuation, is effecied. Neurotropic drugs appeared to
interfere with this synchronism aifecting the contractile activity of {ke glial
cells.
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BJAWSAHUE PABHOHAMNPABJIEHHBIX OJIHOKPATHBIX
U MHOTOKPATHBIX MPOAOJIbHBIX WEPEIPY30K HA
FHCTOCTPYKTYPY JIETKUX
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Keesanckaa Goavnuua, Txeapueau

Mocrymina & perakumo 29.12.1975

Ha 200 Kpomikax-cawmuax B SKCHEPHMEHTAX Ha HCRTpHYFe H3yuamn Bo3-
neficTBMe  PAIHONANPABACHNLY, PASMMMHBIX 1O BEAHMINC 1 BPCMCHH YCKOpeHiil
A PHCTOCTPYKTYDY JlerkiX. THCTOJOPHUCCKIMIE METOXaMIl HCCTELOBAMNs OBHApY-
JKeHb TPYGLe MIMEHeHNs KAK B COCYANCTOIl CHCTEME, TAK W B MapeHxiye er-

KHX, YECKI it cocynos,
PACKPBITHE APTEPHO-BEHOHHIX AHACTOMOSOB, OTEK JCKHUX B COYETAHHH C 30HATb-
Woit ii.  OGuapy N5 MHEHHIO  aBTopa, SaBHCAT

oK 1

He TOABKO OT MOMOKEHHsS KHBOTHMX Ha WCHTPHQYTe, BENHHL meperp
BPeMeitit BOIACHCTBUA, HO H OT BAILCHHS NOIONBITHHIX KHBOTHHX N0 acOBOK
i IPOTHD uACOBON CTPEKI.

YCToilunBoCTh K MPOAOJIBHBIM TEPErpy3kaM B 3HAUHTEJNBHON CTEneHu
3aBHCHT OT COCTOSIHHSI OPTaHOB AbIXamus. Psiiom paGoT ycTaHOB/EHO, UTO
NPH [POIOJBLHBIX H TOTePeuHbX Neperpy3kax Hapyumaiorcs KpoBooGpalie-
HHE B MajoM Kpyre W (YHKIHH BHEUIHETO JbIXAHIs, YTO, B CBOIO OYEPEb,
NPUBOIHT K FHIOKCHH M FHNIOKamuuH. IIpi KeficTBHH NEpeHOCHMBIX Opranus-
MOM YCKOPEHHIl 3TH CABHTH JOCTAaTOYHO XOPOLIO KOMIECHCHPYIOTCS H NOJ-
natorest TpenuposkaM. OfHAKO 5TH (DYHKIHOHAJBHEIC, NEPEHOCHMbIC Opra-
HH3MOM, CABHTH BBI3BIBAIOT B JIETKHX DS THCTOCTPYKTYPHBIX HapyIIeHHIT,
KOTOpbie MOTYT GbITh OGHAPYKEHbI JHLIL FHCTOJOTHYCCKHMH METOLAMH HC-
cae0Bany .

PaGor smopdosornueckoro xapakrepa, Kacaiomixes 1eACTBHs neperp,
30K Ha CTPOEHHE JCTKHX, HEMHOTO M B HHX, B OCHOBHOM, H3yueHa IaTtoJo-
THS NpU JIeficTBHM NonepeuHbix yekopennii [1, 5, 2, 6, 4].

Heavblo nacrosmeii paGoTel GBUIO H3ydeHHEe B SKCHEPHMEHTE BJIHSIHHS
NPOJIOJILHBIX, PA3HOHATIPABCHHBIX 10 OCH H IO BEKTOPY YCKOpEHHil Ha ruc-
TOCTPYKTYPY JIETKHX Y KPOJHMKOB.

Hcenenoanus Boinoanens Ha 200 KPOJHKAxX-caMiax, KOTOpble MOJ-
BEPrajuch feperpy3kaM B HanpaBJIeHHH roJoBa-Tas GPIOXOM BHH3 H Opio-
XOM BBEpX, Ta3-rojioBa OPIOXOM BHH3 H GPIOXOM BBEpX. Bo BCex ueThipex
TI0JI0KEHUAX KPOJHKH TOJBEPrasuch BPalleHHIo Ha HeHTpupyre cjesa Ha-
1paBo, 1o YacoBoii CTpeJKe H CNpaBa HAJeBO NPOTHB YaCOBON CTPeakH. B
KazxKJ10f H3 BOCHMH KCMePHMEHTANBLHBIX MOJeeil NPOBEIeHbl 110 TPH CepHH
ONBITOB.

B nepnoit cepun onbITOB KPOJNHKH TOJXBeprajuch neperpyskam s 10g
B TeueHne 5 mur. BONBIIMHCTBO JKHBOTHBIX JAHHOH CepuH TOrnG.H.
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Bo BTOPOI CepHH ONBITOB KPOJHKH TOJBEPrajuCh NMEPerpyskaM B 2g %, wy
B Teyenne 20 sun. BOJBUIMHCTBO KPOJHMKOB K STOMY CPOKY BO3JNCHCTBYS w195
TaKKe NOruG/H, a OCTAbHble KHBOTHBIC 3aGHBAJIHMCL B PasHbie CPOKH TOC-

Jle OKOHYaHMS ONBITOB.
B Tperbeii cepuu ONBITOB KPOJHKH NOABEPrajuch Neperpy3kam B 2g

B teveste 10 sur ¢ TOBTOPHBIMH €KeIHEBHBIMH [ePErpy3KaMi Ha NpoTs-
keum 10— 15 aweit. JKuoripie 3Tofi cepun 3aGHBaJKChL cpasy Ke 1ocae
oKoHuaHMS OnBITOB M uepes 1, 10, 15, 20, 25, 30, 60 cyTok.

[TpoK3BOIMANCL  FHCTOJOTHYCCKHE — HCCAENOBAHMs  Npenapata  Jer-

Koro. JLuist OTUETIMBOTO BBIABJICHHS COCYMCTOI CHCTEMbI NPOH3BOAUIU €ro
HHBEKLHIO KPACSUIMMH BellecTBaMy € NOCJEAVIOUIHM IIPOCBeT/eHHeM cpe-
30B. CPCBI)I TKaHH JIerKoro oépa(’)aruuanucb no 0‘6luenpm|m‘bm B THCTOJ0-

THH METOJaM H OKDZUHBAJHCh TeMATOKCHIMHOM H 303HHOM.

Kaxk u ciie108asio 0Ku1ath, Hangojee rpyobie H3MEHEHHS B JCrKHX 110-

ayuensi B 1w T1 cepusx ombiToB.

Moxeas I ®uxcanus na mieye HeHTPHPYIH KPOJHKOB FOJOBOI K Te-
pudepuu. JKuBoTHblE Bpalladuch B CHASUEM MOJOKEHHH CJeBa HANPaBo,

To uacopoil cTpeske. B JeBOM Jierkom oTMeuaeTcs OBOJBHO BBIpazKeHHOe
NOTHOKPOBHE COCY0B. APTepuH M OCOGEHHO BeHbl PE3KO PAaCIUIHpelbl, HX
CTEHKH JHUIeHB XapakTepHbiX CKaAanok. Ha mnuespasbHoii  NOBEpXHOCTH
B IPHKOPHEBOI 30He OTMeueHbl KPOBOU3JIHAHNA. B npocsere Kpymubix GpoH-

X0B OOHAPYXKHBAIOTCS CBEPHYBUIHECS Macchi. Ha 3HAUHTeIBHOM NpOTsIKe-

I JIErOUHOfl TK2HH TPOCBETLI a/1bBEOJ BBIIOMHCHL! OECKACTOUHBIMH Gel-

KOBLIMH MACCAMH, UTO SIBJISICTCS NMPOSIBJICHHEM OTeKa Jerkux (puc. 1). Mec-

Puc. 1. 3anoanenne aabBeoa JI€BOTO AErkoro GEAKOBHIMH MaccaMi. OTEK Jerkoro.

O6wexktus 10. ovaan 2

TAMH  abBEOJLI H aJIbBEOJISIPHBIC XOAbl BBINISIAT PE3Ko DACTSHYTBIMH C
Pa3pLIBAMH MeXKAJbBEOJAPHBIX TEPeropo1oK. DTH Y4acTKH Jerounoil Tka-
Hi pesicTaBasior coGoit sonanbiyio svMgusenmy derkux. Ha psite npenapa-
OB BLIABJCHBL APTEPHO-BEHOZHBIE aHACTOMO3MI, NMOCJeLHHe AeopMupoBa-
Hbl, Ualle BCEro 3a CUCT BEHO3HOI ero uacTH. Jlerounas mapenxuva npaso-
TO JIErKOTO Ha GOJBLIIOM NMPOTIKEHHH Ge3BO3YIHAS. DTO COCTOSHIE 00y-
CTIOBJIEHO UACTHUHBIM CIaJeHHeM aJbBeos H (POPMHPOBAHHEM aTeJeKTasa,
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a TaKkKe BC/JEJCTBHE BBIX0JA B ajlbBEOJIBI GECKJIETOUHOH cBepHmeéﬁoﬂA

po3Hoil kuAKocTH. TTpoCcBeTHl KPYNHBIX GPOHXOB, KAk npauﬂno,ﬂemé%ﬁﬂﬂ.

B mpocserax Mauabix GPOHXOB M GPOHXHOJ TaKKe conepaitcH’ Cefostan’

KHAKOCTb. KpoBeHocHble cOCYJBI YMEPEHHO pacuiipeHbl.

Monxeas II. Kposnku Bpamasuch ronosoit K nepudepun, mKaszoTOM
BHII3, CHPABA HAJEBO, MPOTHB YACOBOI CTPeJaKH. B mpasow jerkom oGHapy-
MKEHO BBIPAKEHHOE PaCIIHpeHiie KPOBEHOCHBIX coCy/1oB. HacTs aabpeoa co-
JeP/KUT CBEPHYBIIVIOCS CEPO3HYIO JKHAKOCTb. B TKaHH HPABOTO Jierkoro B
CTeHKe BeHb! CpejlHero AnaMerpa oGHapy:KeHo oGpasoBaHHe JBYX MHKPO-
anespuam (puc. 2). Ha BceM TPOTSIZKeHHH JIEBOTO JIETKOTO OTMEUaeTcsl 3Ha-
YHTEJILHOE [IOHHYKEHHe BO3TYIIHOCTH BC/IEACTBHE CMajeHHsi CTeHOK aibBeol
u (QopMHpOBaHHS MuKpoaTexektasd. [Ipoceersl Gpouxos csoGombl. [Ties-
paJblias TOBEPXHOCTL UHCTAsl.

O6pasoBaINe MHKPOAHCHDIIM B CTCHKE BEHb CPEAUEro KATMGpa B MPaBox
serkow. O6wekTs 20. Tovans 2

Monean 1lI. Bpai(enne KpOJHKOB Ta3oBOil 00JacThio K mnepHipe-
puH, AHBOTOM BHH3, CJeBa Hanpaso, no YyacoBoit CTpesiKe. B npasom H Jje-
BOM JIErKOM [apeHXuMa NOHHIKEHHOH BO3AYIUHOCTH BCJACACTBHE ClaeHUs
yacr aJbBeoJI. KPOBEHDCHMC H JlMllq)aTH‘{eCKHe COCY bl erkuxX yMepeHHOo
pacwnpenbl. [1pocBeTbl GPOHXOB H AJbBEOJ TPABOTO JErKOr0 MECTaMH 3a-
MoJIHeHbl GEJKOBBIMY MacCaMH.

Moneas IV. Kpoauxku (uKCHpPOBaHCh Ha LeHTpHdYyre Tazosoil 06-
nacThio K nepudepni, KUBOTOM BHI3 M MOABEPrainch BpallleHHio TPOTHB
4acosoil CTPEJIKH. B HPaBOM H JeBOM JErKOM TKalb PEe3KO NOHUKEeHHOH
BO31yWHOCTH B CBSA3H CO crnanxeniemM GoJibleil YaCTH aJbBeoJ. CPC 11 H3Me-
HEHHOM TakuM 00pPa3oM JIErouHoil MapeHXHMBI HMEIOTCA pA3AyThie BO3AY-
XOM aJbBEOJb M albBeoJsipHble X0Abl. KpoBeHoCHBIe COCYlbl B JEBOM Jier-
KOM DaciHpeHbl GoJdee 3HAUHTEIbHO, ueM B TpaBom. Ilpocsersi Kpyn-
HBIX OPOHXOB CBOGOIHBL BMecte ¢ TeM, B uacTH OPOHXHOJ COAEpKATCH
CBepHyBLIHeCs (eJIKOBbIE MaCCHl, CMEUaHHble ¢ (POPMEHHBIMH 3/eMeHTaMH
KPOBH.

Moaeab V. Bpaulenne KpoJqHKOB roJoBoil K nepHpepiH, KuBOTOM
BBepX, C/IeBa HaMpaBo, IO YacOBOH CTpeike. B mpaBoM Jerkom oTMeueHa
BHAUUT bHast runepeMus COCVIOB Kak MeJIKOTO, TaK H KPVIHOTO nHamer-
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poB (puc. 3). BbifiBjeHbl A0BOJLHO PACHPOCTPaHEHHble YUaCTKH MapeHyir1y
Mbl, B KOTOPBIX MPOCBETBHI aJbBEOJ 3anoJHeHb —CBepHysliefics Geakossi
KHAKOCTbIO. B slerkoM oTMeuaiores 9M¢l{3€MaTD3HH€ YUYACTKH NPH HAJHYHH
MHOTOUHC/ICHHBIX NEPEPACTAHYTHIX a/bBEOJ H a/bBEOJsIPHBIX X010B. Cocy-
bl JIGBOTO JIEKOTO TOBCIOAY yMepeHHo pacmrupenbl. Bosbmias uactb asjb-
BEOJl BBINOJIHEHA CEPO3HOI CBEPHYBIICHCS JKHIKOCTBIO, HEPEIKO ¢ NpHMe-
€10 (POPMEHHBIX 3JCMEHTOB KPOBH, BKJIOuas 3pUTPOLLHTH. Mecramn oGHa-
pyZHKeHbl roBbie MHKpoaTesexTasbl. IIpocsersl GPOHXOB CBOGOLHbI.

0 I

CPEMHPORANHBC COCY b B NPABOM acrion. OSvektus 10. Fovas 2

Moaean VI Bpamerne KpoauKoB roJioBoil K nepu(epHu, KHBOTOM
BBEpX, ClipaBa HaJeBo, IPOTHB 4acoBOil CTPEJIKH. Pesko BbipazKCHbl H3MeHe-
HHA B J€BOM JEerKoM. KDOBCHOCHME COoCyIbl, KaK MpaBuo, 3HAYUTEIbHO
TIOJTHOKPOBHDI, pacCIHpeHbl. DTO OTHOCHTCA K cocyaam BCEX JAHAMETPOB.
TIpocBeTsl GPOHXOB 3anoJHEHbl CBEpHYBLUEHcs KHAKOCTLI0. [IpakTuuecku
BCA JIerouHasi Tkaup GesposaymHasi (puc. 4). HeGouabiume rpymnibl ajibBeod,
cojepzKainine Bl , PACTSHYTbl, OTMEYAIOTCS PA3PBIBbI MCKAJAbBEOJAPHBIX
neperopojok.

Ha Goaburoy NpoTaKeHHH HCCAeLyeMOi TKaHH HPABOro JErKOro na-
peHXuMa NMOHHKEHHOi Bo3IymHocTH. B npocsere adibBeos copepikures,
KaK [paBuio, CBEPHYBUIASACS 0eIKOBAS KHUAKOCTh C TPHMEChIO (OPMCHHBIX
3J1eMeHTOB Kpopi. OCTaBIiiecs BO3JAYXOCOJAEPKABIIHMH  a/1bBEOb PEe3KO
PacTAHYTHI, HMEIOT MNOJHIOHAaJAbHYIO (opMy. KpopeHocibie cocy/bl MOJaHO-
KPOBHBI, OTMeHAeTCss HX yMepPEeHHOe pacllupeHHe.

Moneasn VII. Bpaienne KpoJauKoB NPOU3BOAUII TA30BOH 001CTbIO
K nepugepuu, XKHBOTOM BBEpX, CJieBa HaNpaBso, [0 4acoBOi CTpe’ke.

B J1eBoM JIerKoM HMeeT MeCTO 3HauHTe/JbHasi THIEPEMHs COCYI0B BEeX
AHaMeTpoB, ocodento aprepuod. IIpocseTsl uacTi GPOHXOB BHINOJHEHBI Hec-
KJIETOUHBIMU CBEPHYBUIMMHUCS MaccaMHu. Boabiast yacth Jero4Hol napenxn-
MBI B NIPOCBETE aJbBEOJ COAEPKHT OCNKOBYIO KHAKOCT5>. Ocrapluinecss BO3-
AYIHBIMIT aJbLBEOJIBL  Pa3ayThl, MEKaJabBCOJSIPHbIC NEpPeropoaxu pasopsa-
Hbl. [Hnepemust cocyloB B NpaBoM Jerkom caafo BbipazeHa. Ilpocserst
Gponxon cBoGOMHBL. ITPOCBETHI aMbBEOJ COEPIKAT CBEPHYBLIYIOCS GeAKOBYIO
HKHAKOCTD.

4. Cepust Guosornucckas, T N 3 233
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Moaean VIII Bpamenue KpoJHKOB Ta30Boil 05iacTbio Kmp (’paz
PHH, JKHBOTOM BBepX, ClpaBa HaJeBO, NPOTHB yacosoii crpesxu. JFeHIauss
napeHxuMa Ha GOJbIIOM NPOTSKEHHH Ge3BOSAYIIHAs B CBi3H co ehaTdiliid
aabseos. KposeHocHble COCYIABl YMEPEHHO DACUIHPEHBI, NPOCBETHI GPOHXOB
<B0GOHLL. OTMeueHHble H3MEHeHHs B GOJBIUO CTeNEeHH BbIPAYKEHBl B Npa-
BOM JIETKOM.

Puic. 4. Pacumpenie aabpeoq cpen GesBOMLYMHON TKaMI ACBOTO Aerkoro. OBbek-
s 10. I'omanp 2

Ha oCHOBAHHH NOJYYEHHBIX JAHHBIX MOJKHO CHeJaTh BbiBOJ, UTO BO3-
JefiCTBHA TPOJOABHBIX YCKOPeHHIT TPUBOIAT K 3HAUMTEbiOll nepecTpoiike
THCTOCTPYKTYpHI Jerkux. Eciu 1axke oGHapysKeHHble H3MEHEHHs! KOMICHCH-
PYIOTCSL OPTaHH3MOM, TO H3MCHEHHS B JIETKHX MOP(OJOrHUSCKOTo XapakTe-
pa 0CTaloTCH AOJITOC BPEMs.

Heo6xoanMo 1nojauepkHyTh, UTO MPH TPOIOJBHBIX Meperpyskax pasHo-
TO HANpaB/eHusi BPaIIeHHsl XKHBOTHBIX 10 YaCOBOH M NMPOTHB YACOBOI CTpe-
JIKH IPUBOJSIT K HEOIHOPOIHBIM H3MECHECHHAM B TKalid J1€rkoro.
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THE INFLUENCE OF MULTIDIRECTIONAL, MOMENTANECUS AND
REPEATED OVERLCADS ON THE HISTOSTRUCTURE CF LUNGS
V. K. ETERIA

Kvezani hospital, Tkvarcheli, Georgian SSR

Summary

In the experiments with 200 bucks tle influence of roialicn on ike
centrifuge in various directions, with different iniensily ard velccily of ac-
celeration on the histostructure of lungs has been studied.

By application of histological mettods considerable clanges Lave been
detected in the vascular system and parenchyma of lungs, i. e. the forma-
tion of aneurosmatic bulging out of the vessels, hcemorrhage, opening of ar-
terial anastomosis, oedema of lungs along with amphysema.

The detected changes, in the author’s opinion, depend rot only on the
position of the animals on the centrifuge, value cf overlcads and lime of
influence, but also on whether the animals were rotaled in clock-wise or
counter clock-wise directions.
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M3BECTMS AKALEMWUM HAYK FCCp  Jafiosn
Cepwus 6uonoruueckas, 1. 2, N2 3, 1976 i

YK 56.57 TAJIEOBHOJIOTHS
K BONPOCY O NPUYWUHAX BbBIMUPAHUS HEKOTOPBLIX I'PYIN
JAPEBHUX JIOWALEOBPA3HbIX

JI. K. TaGynus

Huemumym naaeoduosoeuu AH ICCP, Touaucu

Tocrynnaa ® peaakumo 6.2.1976

Onioit 13 pamueliumx  npauHit : nascotepuen ( iidac)
cenyer cunarh 0GOCTpEHie GHOTHUCCKIX OTHOMCHII B KOHLE SOKeHa W B pan-
HeM OMHTOUCHe, BHI3BANHOE NEPEXOLOM STHX SKBOMIEN K HHIHH 13 ONyUIKAX Je-
ca i mporammax. Jlapienne GHOTHUECKNX YCAOBHIl (B NEPBYIO OMEpEeIb, KONKY-
DCHILIS O CTOPOIb GHICTPO PACCEASBIUINXCA B TOLHN MLHOLeHE Jorajeit) Tak-
e A0TKHO GBI GTh PEIAIONLNM (PAKTOPOM HCUCIHOBEHHS B KOILE ILIHOLCHA
runnapuotios (Hipparion). ®akTi 3 1a1e0GHOJOTHICCKO HCTOPHH OGEHX STHX
IPYNN SKBOMIEl CAYAKAT APKHM HOATBEPKACHHCM AAPBHHHCTCKON  KOHUMIii
BLMEpaTHS.

Beisicienne yea0BHi H (D AKTOPOB BLIMHPAHHs TOIl HJIH HWHON Tpymmbt
OpraHu3vos T|J(‘(‘))'CT CHCTEMHO-HCTOPHUYECKOTO MOJAX01a K M3YUCHHIO TaJjeo-
GHOJIOTHYECKOTO marepuaJga, OCHOBAHHOTO Ha MCCAe10BaHHH Beeit ‘COBOKYII-
HOCTH B32HMOOTHOWIEHHI MEXK1y TONYJISIHAMH JaHHOTO BHAA H MEXKy M-
TYJAUAAMHE Pa3HBIX BHIAOB, C OJHOI CTOPOMBI, H OKPY/Kalollleil HX OHOTH-
ueckoii n abuoTHueckoit cperofi, ¢ Apyroii. Upessbluaiinasi Ca0KHOCTL Ta-
KOl 3aJlaud COBePLIeHHO OueBH]HA: HCKOTAeMBbIil marepuan OOBIYHO Ha-
CTOJIBLKO CKyJleH, UTO JaeT JHUIb camMoe OOllee MNpejiCTaBJenue o XKHUBOI
Tpupoje B 1leJioM H ee CBf3AX C a0HOTHYECKOI cpe,‘loﬁ. Ecrectsento mo-
3TOMY, 4TO Ha MEpBBIX Nopax uenecoor‘)pasuhm NpeacTaBasieTcs NpHiMeHe-
jife CHCTeMHO-HCTOPHYECKOro IIOAXOAA K H3YYCHHIO TeX TpyII HCKolae-
MBIX (POPM, MO KOTOPBIM HMEeTCs OTHOCHTeJbHO OoJblle AanHblx. Cpemu
MJEKONUTAIOMHX OJIHY H3 TaKuX, GoJee WJIH MeHee NOJIPOGHO OXapaKTepH-
30BAHHBIX, TPVIN COCTABAAIOT Jowaxeobpasusie (Equoidea), orienabnrie
TPeICTABHTE]H KOTOPO#l JOCTHIralH B TOT HJH HHOH MOMEHT reoJoriuec-
KOTO NPOULIOTO pacuBera H WHPOKOrO PACHpOCTpaHeHHs, a 3aTeM MPHXOIH-
JH B YUAJ0K H BHIMHPAJH. 31eCh Mbl KOCHEMCS YCJOBHil M TPHUHH BBIMH-
panus HauboJsee MOJHO TNpeJCTaBJeHHBIX B HCKONAeMOM COCTOSHHH TaJjeo-
Tepues (Palacotheriidae) w runnapuonos (Hipparion u TecHo cBsI3aHHBIE C
HHM POJIBI).

HWspectuwiit Gppannysckuit 6nosor JI. Ksno Bbickaszasn COMHEHHSI B TOM,
uToOB GOpLOa 3a CylIeCTBOBAHHE MOTJ2 HIPATh BAXKHYIO POJIb B BBIMHpa-
HUH THINAPHOHOB. DTOT aBTOP CUHTAN MAJOBEPOSTHHIM BO3MOIKHOCTbH Bbi-
TECHEHHS THTMAPHOHOB JOIIATBMH, TaK KaK MM, 10 €r0 MHEHHIO, JOJIK-
HO_ObIIO GbiTh B NPHPOJE JOCTATOUHO KAK /ISl OJHHX, TAK W JUIS JPYTHX

5

K stowy BhickasmiBanmio Ksno Mbl emie BepHemCs, HO HAXOMHM HyXK-
HBIM y2Ke 37eCh OTMETHTh HECKOJILKO YIIPOUICHHOE TOJIKOBaHIE aBTOPOM BOII-
poca o GopnGe 3a cymecrsosanie. Kak n3pectno, Mezxsniosas Gopnda 3a
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CyleCTBOBANKE B MPHPOJE MPHHHMAET OOBIUHO BechbMa CJOXKHblE qmp'vr#( Jﬂa
He OrpalnyuBaeTCst JHuL GophOoil 3a muily. PaxTel U3 HCTOpHH 11aJE0T
pHEeB M THNNAPHOHOB MOTYT CJYKHTb SIPKOIl HJLIOCTPAIHeii 3TOTO MOJOKe-
HHS.

Taneorepny, BulieaseMble B ocoboe cemeiictso Palaeotheriidae nan-
cemeficrsa Equoidea, B cpeineM  BepXHeM 30lieie HMeJIH WHPOKOe pac-
npoctpanenne B Eppone u Asun. B pamnem oJuroueHe, HaCKOJbKO HaM
H3BECTHO, 3TH ZKHBOTHbIE MOBCeMeCTHO BhiMepsn. HamnGosee xapaxrepmbie
0COGEHHOCTH MaJe0TepHeB — 3aMETHO (a MHOTJA JaXe JOBOJBHO CHIBHO)
PeyIHpOBaHHble GOKOBBIEC MAJbIbl, HH3KOKOPOHKOBbE (perKe OTHOCHTEJb-
HO BBICOKOKOPOHKOBBI€ M TIOKPbLITbIE HEME’HTOM) KOPE‘HHHS 3yﬁlﬂ, yno:laﬁu'm-
I0LLHECST TI0 PHCYHKY JKeBaTeIbHOM TIOBEPXHOCTH 3y6aM GoJiee TO3THUX OJH-
TOIEHOBBIX MPEJCTABHTE el IJAaBHOTO CTBOJIA JOWIAJHHLIX (ceBepoavepH-
KaHCKHX MHOTHIITYCOB H ME30THIINYCOB), H, MO-BHMMOMY, CBOEOOPasHO crie-
IHATH3HPOBAHHBI TOJMOBHOM MO3T. JIOBOJIBHO MHOTOUHCJAEHHbIE TpeJCcTaBH-
TeJH ceMeliCTBa 1aJeoTepHeB, OTHOCAIIHECS K JBYM POAAM, CCTECTBEHHO,
OTJIHYAIHCh OJHH OT JPYFOro KAk 1O CTENeHH PEAYKIHH KOHeuHocteil, Tak
i 110 CTPOEHHIO 3yGHOrO anmapara, mo pasMepam Teja H 110 MHOFMM JPYTHM
npH3HAKAM  CKeJeTa, a TaKKe, BEPOSITHO, 1O BHICOTE OPraHH3alliH LeH-
TpaabHOil HepBHOH cnereMbl. OTHAKO B OOLILEM MOXKHO BCe Ke CUHTaTh, UTO
JuIst Beeil rpymibl naseoTepres GBI B TOM HJIH HHOM Mepe XapaKTepHu pe-
JYKILHSE KOHEYHOCTE! H /I0BOJIBHO 3HAUHTENbHAS JJIsT 01EHOBOM CTa{HH Pas-
BHTHSI JIOWAZe00pastbiX crielnaiu3anus 3y6os. He npuxoures comuesatb-
Cfl B TOM, UTO 0IEHOBBIE NaJjeoTepHu Gbliu GoJee CHElnasn3npoBaHHbBIMH
(B HANPABJICHHH NPHCIOCOOACHHS K JKH3HH B OTKPBITBIX TPOCTPAHCTBAX)
(opMaMH, ueM 0AHOBO3pACTHbIC ¢ HHMH CeBepoaMepHKAaHCKHe FHPaKoTepH-
unsl  (Hyracotheriinae), npeicraBiisiBUie OCHOBHYIO —BETBb JOIIAJHMHBIX,
JIOCTHTIIYIO HAmHX jHeil. Uem ke oGBACHUTL GHICTPOE BBIMHpaHHe K Haua-
JV CJIHTOIeHA 3TOf MHPOKO pacnpocTpaHeHHoll rpynnel skBouaei? B omuro-
nene B EBpasun He GbuIo elle 3KOJIOTHUECKM GJH3KHX K TNajeoTepusM, HO
Gojiee BLICOKOOPTAHN30BAHHBIX HEMAPHOMAJBIX, KOTOPBIE MOTJIH GBI BBITEC-
HITb MX M3 3aHUMAeMbIX HMH cTanuii. Hesb3s 0OBACHHTL HX HCUESHOBEHHE
Il Tak HasplBaeMoil cBepXCrelHaJiH3alHeil, K KoTopoii MHoraa npuberaior
Ksno, ApaMOyp W HEeKOTOpHe JApYrHe aBTOPHl, TaK Kak TajleoTepuH, He-
CMOTPSi Ha JI0BOJILHO CHJIBHYIO B HEKOTOPBIX CJAVYAAX PEAYKIHIO GOKOBBIX
NA/BIeB, HH B KOG Mepe He MOTVT CUHTATHCS Y3KOCTEUHANH3HPOBAHHBIMH
(opMaMu, B 3HAUHTEJLHON CTENEHH yTPATHBUIHMH NPHCIOCOOJSEMOCTh K
HOBBIM VCJ/IOBHSIM CYIIECTBOBAHHS.

Tpy:1Ho AoNycTHTH TakKikKe, UTO BEAYILeH MPHUMHOIN BHIMHDAHHS MaJeo-
TepUeB MOMIH OBITh KaKue-HHOY/Ib pe3KHe U3MeHeHHs: B KaumaTe HJH B pac-
npejesennn na reppuropun Esponst n Asum  cymm u mopeit. B Takux sB-
JEHHSIX HeJab3sl BHI€Th NPUYHHB BHIMHPAHHS HCKJIOUHTEJILHO IIHPOKO pac-
TPOCTPAHEHHDBIX JKHBOTHBIX! F'€0JOTHST He 3HAeT lbam"on BCCO()LL‘CI'O H pe3Ko-
ro M3MeHeHHs] KJaumara, li)aKTUB BHE3aMHON TEKTOHHYECKOH PeBOJIIOLHH
BCECRETHOTO Macmtaba M JPYrHX NOJOOGHBLIX H3MEHeHHIT yCJOBHIl cyluiecT-
BOBAHMSI HA BCEM 3€MHOM llape HJH Ha ero OGI.UHIJIIMX nJiomansx.

C()KICPIU(‘III!O OYEBHJHO, YTO TPHYHHBI BBIMHpDAHHSI [aJEOTEpPHEB, TaK
Ke KaK H MHOTHX JpYyrux DOOJBIIHX Tpymn XKHBOTHBIX, MOTYT GLITh BBIsIBJIE-
Hpl TOJBLKO MPH yueTe MHOTOCJOKHBIX MEXKBHIOBBIX OTIIO!Ue}Illﬁ, paspusa-
IOLLUXCsT B TECHOl 3aBHCHMOCTH OT H3MEHEHUIT Ccpelibl HX obHTanus.

IBOJIONHS NATCOTEPHEB HECOMHEHHO CBSI3aHA C PAHHHMH 3TanaMu pas-
BHTHS TpPaBSIMHCTOIl pactureabuoctn JecoB [2]. Ecam  cambie  apesuue
naneorepun (P. magnum, P. curtum n 1p.) Oblan Bee eile THIHUHO JECHBIMH
JKHBOTHBIMH, TO 3TOFO HeJb3sl CKasarb O Gonee 103 Hux (opmax (Palaeother-
mium medium u, B ocoGennoctu, ¢ Bugax Plagiolophus), xotopbie Mo-
IYT PacCMaTPHBATBLCS B KAauecTBe NEePBEIX OOHTATE/]ell ONMyIUeK Jeca H NMpo-
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rajui, MUTaBUIMXCA TPaBaMH H BBIPAGOTABIIHX HE TOJbKO GoJee BMCOW
ueM Y JIeCHBIX (DOPM, KOPOHKY 3yGOB, HO W yiJuHEHHble KoneuHo&rH 18 34~
METHO  PeAYLHPOBAHHBIMH GOKOBBIMH MajblaMH, cnmerenbcmﬂrﬁtﬂiﬂ\ﬂﬁl“
TakKe O Jyumem npucrnocoGiaennn x Gery. O1HaKO HaM yiKe MPHXOJHIOCH
MHCATb O TOM, YTO 3TH TPHCHOCOGHTENbHbiE TPH3HAKH MO3IHHX MajeoTe-
PHeB HOCHJIM IBHO HHAJaNTHBHBIA XapakTep, NO-BHAHMOMY, B 3HAUHTEJBLHOI
Mepe oGYCIOBHBIIHA HX OTHOCHTENbHO OmicTpoe BhiMupanme [1]. Bepxuue
Kopenubie y HHX ¢ W-06pasHbM 3KTOM0GOM H CIa60Pa3BHTEIMH MPOTO- H
MeTasio(oM, KOTOpbie HHKOLAA He 3aMbIKAIOTCS B MapKH H He 06pasyior
ckiajouex. Huxkuue Kopemible MpoCTbie, COCTOSIIME W3 TApbi MOJdYJyHHIl
(Toabko ma Mg mveercss runokonyann). Takne 3yObl He MOTYT JOCTHLHYTb
BBICOKOI CTEMEHH IPHCNOCOGNeHHS K TEPEeTHPAHHIO KeCTKOH pacTHTE/b-
HOCTH, OCTaBasiCh B 3HAYMTEJbHOH CTeNeHH XABAIMMH H pexymuMu. ITo-
3TOMY y TaKHX TNO3IHHX TaJie0TepHeB, Kak oJjHroneHoswii Plagiolophus,
NI0-BHAHMOMY, HyKIaBUIMXCS, MPH OCBOCHHH OTHOCHTEJBHO CYXHX OTKpbI-
THIX NPOCTPAHCTB, B YKPENJEHHH KODOHKH, MOSIBHJICS CJIOfi IIeMEHTa, HO
BBICOTA KOPOHKH YBEIHUHJIACH JHIb He3HAaunTeabHO. Ha HHAaJZanTHBHOCTH
CTPOGHHS KOHCUHOCTEfi NajeOTepHeB YKA3bBAOT MPHCYTCTBHC B Nepeinei
Hore GeciioiesHOr0 pyAHMEHTa NATOrO TNaiblla H Psji jeTaeii CTPOSHHS
TIepeIHHX M 3aQHHX HOT.

OnuiM 13 yCJI0BHIl BEIMHDAHHS 12/1€0TEPHEB, TOMHMO YKA3aHHBIX MPH3-
HAKOB «CKOPOCIEJ0f» CleliHaNH3alliH, IPEICTABAACTCS HAM TAKiKe HEKOTO-
pas MHaJANTHBHOCTL CTPOEHHSI HX r0JOBHOTO Mo3ra. Hamnomuuw, uro, no yr-
sepxkaennio T. dauurep [6], 5BOMONHS LEHTPAILHONH HEPBHOM CHCTEMB Y
9Toi HcuesHysllell BeTBH 3KBOMJel wia GhicTpee, yeM y BeuxkuBumieir. [eii-
CTBHTEJBHO, H('lJICOTele./Il HM€/ OTHOCHTEJbHO KpyIHble MoJyuiapus lepei-
HEero Mosra, ¢ yiKe H30THYTBIMH H3BHJMHAMH, TON1a Kak y Joluajeil mpo-
JLObHAS OPHEHTALHA H3BHJHH, CBOMCTBEHHASt aPXAaHYECKHM KOMBITHBIM, CO-
XpaHuaach A0 CpelHero OJHrolieHa. OJHGKO yBeJHYeHHe 3aTblJIOYHBIX, Te-
MEHHBIX H BHCOUHBIX JOJIeH, NMO-BHIMUMOMY, He COTPOBOKIAJIOCH y HHX KOp-
PEJSTHBHBIM PA3BUTHEM JOGHBIX Joseil. Takas qucrapMoHHUHOCTb B CTpOE-
HHH MO3ra, HApsily C OUeHb BBICOKHM TeMIIOM OTMEYEHHBIX CTPYKTYPHBIX
H3MEHeHHii, N03BOJIIET JAyMaTh, UTO XOTs y LiaJeoTepHeB 001aCTb NPOEK-
IHH BOCTIPHSTHI BHEIIHEro MHpPA YBEJHUHBAJach, pAa3BHTHE MeXaHH3Ma
COOTBETCTBEHHOI 06PaGOTKH 3TUX BOCHPHATHI MOIMVIO He HOCIEBATh 33 yBe-
JMUCHHEM COOTBETCTBYIOWMX [0Jefi nosymapnii.  Boamoxno, orcraBajio
TakKKe B HEOKOPTeKCe pa3BHTHe MeXaHusma, B HCKOTOPOﬁ Mepe KOMIIeHCH-
pyiouero OLICTPYVIO PEAYyKUHIO ¥ HUX 00OHsITe.1bHOrO Mo3ra. ITogo6uas cre-
IHaJH3alHs MO3Ta y NaJeoTepHeB U MHOTHX APYrux HHAXaNnTHBHBIX q)OpM
He MOTJIa 1aBaTh HM CYIIECTBEHHBIX NPEHMYINECTB B Gopb0e 3a CYILeCTBO-
BaHHe Nepex ajlanTHBHBIMH POJIAaMH, NPUCHOCAOIHBABUIHMICS B TO JKe Bpe-
M5 M K TOIl Ke 0GCT2HOBKe, UTO H HHAJANTHBHBIC, FOPA3T0 MEAJEHHee, HO
TyTeM ocyuiecisienus Gosee rayGoKHX M GoJee LenecoO6PasibIX MPHUCIO-
cobaeHu.

Kacasich BO3MOKHBIX KOHKYPEHTOB H BPAaros NaJe€OTEpPHEB, MBI J0JK-
Hbl 3aMETHTL, MPe¥NJe BCEro, uto B paHHeM oJauronene EBpasunm yxe cy-
1eCTBOBAJIH TaKHe TPO3Hble Bparn KONBITHBIX, KaK, HanpuMep, XHUIHHK
Eusmilus (oana u3 apesHefimnx (opm cabiesyObX KOWEK) H HEKOTOPbIe
Apyrue. Her coMHeHHs, uTO 9TH XHIIHHKH JOJKHBI OBUIH OBITh OCOOEHHO
ONMACHBIMH B OTKPBITBIX MECTHOCTSIX, K KOTOPBIM, 1O BCeii BHAMMOCTH, yiKe
3aMETHO TATOTE/H [1aJe0TePHH, MPHCNocaGIuBAIOIIHeCs: K KH3HH Ha MPo-
TAaJHHAX M KYCTApHAKOBLIX TepesecKaX. Takim oGpasoM, 3TH IPOrajHHEL
MOTJIM B M3BECTHOM Mepe CJIVIKHTH JOBYIIKAMH JUIs 11a/J1€0TEPHEB, KOTOPLIE
He yMeaH elle TepeJBUraThCs JOCTATOUHO OBICTPO, UTOOB CracaThest OT
XHIHHKOB. MOXKHO JyMaTh TNOSTOMY, YTO TaKHe COBPEMEHHHKH MajieoTe-
pues, kak napuonaavie Amphimeryx, Gelocus 1 Apyrue, 10BOJLCTBOBABIIHE-
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€5, BEPOSITHO, MeHee OOMJBHON, ueM OHHM, muimeil, HO OCTaBaBLUHeCs né’m i
npekHeMy B JICCHOJ Walue, rOPasfio MeHble CTPafaii OT XHULHHKOB. 7%y

K saveTHoMy ynmajiky NajeoTepHeB MOIJIa NPHUBECTH H KOHKYpEHIHS
€O CTOPOHBI HEKOTOPBIX NO3AHHX rupakotepunn (Lophiotherium, ~Anchilo-
phus), orsmuaBmmxcs Ge3ycoBHO GoJiee COBEPIICHHBIM CTpoeHHeM 3y0OB,
XapakTepH3YIOUHXCS NOUTH TOJAHON MOJSpH3auHell PEMOISAPOB H TeHIeH-
uMeil K yBEJHUYEHHIO BbICOTBI KOPOHKH [7].

O6ocTpennio GopbOL 3@ CYIIECTBOBAHHE CpPEH TMajeoTepHeB AOJIKHO
6bi10 CIIOCOGCTBOBATL LIHPOKOE paccesieHne Geralomux HOCOPOros (MosHue
PHPAKOLOHTH/bI), @ TaKKe MapHOMAJBIX, OTHOCSIHXCA, 1O BCeil BEPOSAT-
HOCTH, K TOil JKe 5KOJIOTHYECKOil TPYNIHPOBKE, YTO W TMajeoTepuH (Ha-
npuMep, HeKoTopble oJHroueHoBble Tragulidae, npeanooXKHTeNbHO OTHOCH-
MBI€ K TOAOTPSALY KBAUHBIX). BO3MOXKHO, 4TO 3TH KHBOTHLIC 0014121 yiKe
CMOCOGHOCTBIO MePeKEeBBIBATH KBAUKY, a TAKkKe HEKOTOPLIMH JAPYTHMH 0CO-
GeHHOCTSIMH, CTABHBUINMH HX B GoJee BBIFOJHLIE, ueM Y TajgeoTepHes, OT-
HOILHHSI CO CPeoil.

Bce 3TH CI0XKHbIe H B3aHMOCBSI3aHHBIe GAKTOPEI He MOTVIH He NPHBECTH
K NOCTENEeHHOMY COKPAIeHHIO apeaja PacnpoCTpaHeHust MajeoTepues U B
KOHIIE KOHIIOB K TIOJIHOMY HX BHIMHDAHHIO B PaHHEM OJHrOUEHe.

Ipyroii BeIMepIIefi TPYNNON JOMWANHHBIX, HMEBIIEH B MO3NHEM MHOIle-
He Il paHHeM IJIHOIEHEe HCK/IIOUHTEJbHO IIMPOKOe pacnpocTpanenue, GbUIH,
KaK yXKe OTMeYajioch, THINAPHOHBI.

THNNapHoHBl — TPeXmasble JOmaH, OTHOCSIINECs, B OTJIHYHE OT na-
aeorepues, K cemeiictBy Equidae u npeictaBieHHBle MHOMOUHCJCHHBIMH
BHJAMH, TPYNIHPYIOUIMMACS B TPH HJIH YETHIPE TECHO CBSIBAHHBIX MEKIY
co6oii pofta. Omni GbiM PAacHPOCTPAHEHB N0 BCEM MaTePHKAM 3eMHOro ia-
pa, 3a mckmiovennem Ascrpasuu u lOxuoit  Amepnxu. [Josoabno 3nauu-
TeabHast Mopgosornueckas AupepeniHaus HNNIapHOHOB YKa3biBaeT Ha
HX NPHCIOCOOJIEHHOCTb K Pa3HOOOPA3UbIM VCIOBHAM cyulecTBoBanus (Go-
JOTHCTBIC HH3HHBI, JECOCTENH, pexe CTenH H, BO3MOXKHO, MNOJAYNYCTHIHH H
TOpHI).

JlocTHrilyB HAHBBICIIETO paciBeTa B TMO3/HEM MHOIEne, B KOHIe paHie-
0 MJHONEHA W B CPeJHEM IIHOLeHe, THINAPHOHLI MOCTCNEHHO CTA/MH MpH-
X0aHTh B yNMaaok. B TO3JIHEM IIJIHOIEHE YXKE 3aMEeTHO COKpaTHJICH, MO-BH-
JMMOMY, M apeaj pacnpoCTpaHeHHs STHX KHBOTHBIX, a K KOHIy STOXH Ha
tepputopun CesepHoit AMepukn u EBpasuu rinnapHOHbl COBEPIICHHO Bbi-
Mepan. B panuem muieiicTolleHe OHH CyWIECTBOBAJH ellle HEKOTOpOoe BpeMst
TonbKO B Adpuke.

Taxum o6pasom, yiKe camble OOulHE CBeJIeHHS O [aJEOHTOJOrHUECKOI
HCTOPHH THIINAPHOHOB IOJTBEPKAAIOT YCTAaHOBJEHHYIO [lapBHHOM 3aKOHO-
MEPHOCTh BHIMMDAHHSI YWBOTHBIX, COTJIACHO 'KOTOPOI CHAuaJja NPOHCXOLHT
nocTernenHoe coKpalienne NOMyasUnHi 0 apeana pacnpocrpanenis ¢popu, a
3aTeM — HX TOJHOe BBIMHpaHHe.

DBOJIOIHS H WIHPOKOE pacce/ienie THINApHoHOB, KaK H MHOTHX APYTHX
TPYNI TPABOSHBIX MJICKOMHTAIONHK, MPOTEKaH B TECHON 3aBHCHMOCTH OT
Pa3BUTHS B MO37THEM MHOIEHE 3JIaKOBBIX PaBHHH. OLUIBK() B HauaJie nosjHe-
TO MHOUeHa Me30()H/bHbie Jeca Bee elle MPOT0/KAIH TOCNOJCTBOBATH HA
obupubixX miomatsx Espasun [2], uem n oObscHACTCS, TOMKHO OBITh, OT-
HOCHTE/IbHAS HII3KOKOPOHKOBOCTb H MACCHBHOCTh CAMBIX PaHHHX THINAPHO-
Hos. Oiako yiKe B TIO3HeM capmaTe H B Hayaje MeOTHCA HAMeuaioTcs,
no Kkpaitneii Mepe B mojoce Ilaparerica, H3MeHeHHS KJIHMAra, KOTOpbie
06yC/IOBHJIH IIHPOKOE pPacnpocTpPaHeHHe TPABSHHCTOH PACTHTENLHOCTH H
BO3HHKHOBEHHE CBI3AHHBIX C Heil 50Jiee THICOAOHTHBLIX H CTPOMHBIX BHJIOB,
BBITECHMBIUMX BO MHOIHX paitonax apeana Hipparion apXanuecKkue IpeaKo-
sple popmbl. MoxHO He COMHEBATBCS B TOM, UTO JaJjbHeiillee MPHCIOCOG-
JeHie PHNNAPHOHOB K 2KH3HH B OTKPBITBIX JaHTmaTax T0JKHO OBIO BbI3-
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BaTh Y HHX BCe GoJbiee 0GOCTPEHHE MEKBHIOBOIl KOHKYPEHIHH, Tp: e;z
ee yKe B KOHUE PaHHETo IVTHOUEHA K PE3KOMY COKPAIICHHIO aped. 1l
JI0B, 3aHHMABIUHX OTHOCHTEIBHO BJIAXKHBIE CTAIMH. 2
TlosHoe Hcue3HOBeHHE THNTMAapHOHOB OGBIYHO CBSI3BIBAIOT C NOSIBJCHHEM
B KOHIle CPE/IHEro ILIHOLEHA HJH B I03jHeM INIHOIeHe TpejacTaBuTeseil po-
aa Equus. Her coMHeHHs, 4TO B OKOHUATeIbHON SKCTEPMHHAIHH THINAPHO-
HOB JIOIIAAH JAefiCTBHTE/ILHO HIPAJH PEIIalontyio pob. Byecte ¢ TeM, ume-
eTcsi OCHOBAaHHE JAyMaTb, UTO TOSBJEHHE JOMATH He BCIOAY MOTJIO OhiTh
C/IMHCTBEHHOI TIPHUHHOI BHIMHpPAHHS THINAPHOHOB, TaK KAK NOCJe/HHe cTa-
I IPHXO/IMTh B yNAJIOK, KaK YoKe OBLIO OTMEUeHO, elle B PaHHeM ILIHole-
He, TO-BHAMMOMY, B TO3IHENOHTHYECKOE BPEMS, 4 B CPEIHEM TUIHONeHE
UHCJIEHHOCTb HX, CYs TI0 UMEIOIHMCS JaHHBbIM, ViKe CHJIbHO COKpaTHJACh.
Tax, na teppuropun CesepHoil AMEPHKH FHINAPHOHBI 0€3yCJIOBHO TOJKHBL
GBI/ HCTBITBIBATH KOHKYPEHIHMIO CO CTOPOHBI TO3JHCMHONCHOBBIX Hl paHHe-
NUMONEHOBBIX  MHOTHNINYCOB  (Pliohippus) — Henocpe CTBEHHBIX TIPEKOB
Jomazeil. ITH 01HONAbIe 3KBHbI, HECOMHEHHO NMPHHA/JIeKAlUe K TOH XKe
9KOJIOTHUECKO{l I'PYIiNe, UTO M IHNIAPHOHBI, OTJHYATHCH OT MOCAETHHX G0-
Jiee COBEPIUICHHBIM CTPOCHHeM KOPEHHBIX 3y60B (CaHsIHIE NPOTOKOHA € MPO-
TOJAOOM H JIpyrHEe NPH3HAKH BEPXHHX H HHAKHUX KODEHHBIX 3yGOB) M mOu-
TH TIOJNHOM WJIH Jlake NOJHOM pelyKuHelt GOKOBBIX NaJblies. OuesujHo,
KOHKYpeHUHA ¢ IJIHOTHINYCaMH H NpHBeJTAa K HCYE3HOBEHHIO THNNAaPHOHOB
B CesepHoii AMepuKe K KOHILY PaHHEro NauoueHa. 37ech TONbKO GJH3KHe K
Hipparion pozst Nannippus w Neohipparion —coxpaHwianch B cpejHem
nyHonee. Y STHX CPEIHENVIHOUEHOBHIX POJIOB MAPAJIIeJbHO € TIMOTHIIIY-
caMH pasBHBAINCH HEKOTOPble SKBHIHBIC OCOGEHHOCTH, MO3BOJHBIIHE HM,
1OJIKHO GBITh, BBLIEPKATh KOHKYDPOHIHIO C HeNOCPEICTBEHHBIMH IPeKaMi
aomajei. VIX OKOHUATeIbHO BBITECHHJH PACTIPOCTPAHHBIIMECH B TIO3JHEM
nayoneHe Hacrosiue jgowann (Equus). B EBpaszun Takxe HavMeuaercs yra-
CaHHe TUNapHoOHOB K HavaJay CpejHero IJHOLEHa, HO 31eCh OHH Ipocyuec-
TBOBAJH J0Jblle, 10 CaMOro KOHIA IJHOLleHa. B cBete TNPHBEJeHHBIX J1aH-
HBIX O runnapuonax  CeBepHoil AMEPHKH CTaHOBSTCS TOHSTHBI NPHUHHB
Goutblieii MPOJIOJIKHTEIBHOCTH CYI{eCTBOBAHHS STHX JomAaHHBX B CTapoy
Caere: 3/iech B TeueHHe PAHHEro H, BEPOSITHO, 3HAUHTEJbHON YaCTH CpejHe-
TO MJIHOICHA YV HHX He OBLIO TAKUX IKOJOTHUECKH OJH3KHX K()HKypeHTDB,
KaK IJTHOTHNNYCH, a JomajH, nponukine u3 Cesepnoii Amepuku B EBpa-
3H10, MO-BHUMOMY, BO BTOPOfi NIOJIOBHHE CPETHETO IJHOLEHA, J0JKHO ObiTh,
OCTENEHHO PACCENISIHCh 110 OGLIHPHEIM TPOCTPAHCTBAM STOTO MaTepHKa.
ITo3xke BCero OHH JIOCTHIJIH TEPPHUTOPHH AQPHKH, UeM H OOBSCHIETCS, KAk
HaM KasKeTcsi, MepexuBanue 3/ech THINAPHOHOB 0 CePeIHHb MieficToneHa.
Bee 910 Geccriopo yKasblBaeT Ha TECHYIO CBSI3b TPOLECCa HCUE3HOBEHHS
THIAPHONOB ¢ IKONOTHUECKON IKCnaHcHeli Jomaer
Mgl He JyvaeM, KOHeWHO, UTO KOHKYPEHIHSI MEKIY JIOWIAJbio H THI-
TapHOHOM TPOHCXOJHJIA TOJBKO B HafpaB/eHHH GOPbOB 3a JOOLIBaHHE
iy, Kax nosaran nexorna Ksmo. He Menee cyllecTBeHHO, HAM KaXKeTcs,
TO, 4TO IOSIBJICHNE JIOUIA/IH elle CHJIbHee, 4eM B npeabyline Beka, JN0JXKHO
ObLIO ()GOCTPHTI) OTHOLIEHHS MEXKAY THMNapHOHAMH M OXOTHBIUHMHCS 3a
HUMH XHuHHKaMH. [TocTosiHHast oXoTa 3a JIOWaibM 1, GoJiee crielHagn3u-
POBaHHBIMH H BBICOKOOPTaHH30BAHHBIMH, ueM THIIMAPHOHDI, AO0JKHA Oblia
YCHJIHTL XHULHHKOB, C/1eJ1aTh UX GoJiee JIOBKHMH, GoJee GBICTPBIMH H, CJIe10-
BATeJIbHO, eule Gosee ONMACHBIMH JUIS THNMApHOHOB. Ham Kaercs, uTo
HMEHHO TAKHM TIyTeM MOIIH JIOaH CNOCOGCTBOBATH OKOHUATENLHOMY HC-
TPeGJICHHIO THINAPHOHOB XHIIHHKaMK. Hakomen, me mck/ioueno, 4ro yma-
JIOK B HCTODHH THINAPHOHOB, HaMeTHBIUHiicst B EBpasun B Kouue panHero
IJHOLeHa, Gbil B HEKOTOPO# CTeneHH O0YCJIOB/CH HX B3aHMOOTHOLICHHAMH
€ aHTHJONIAMH, KOTOpble NPHHAINEKANH K TOM 7Ke 3KOJOTHYECKOi Trpyn-
nuposke, uro u Hipparion.
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K runnapronany, 10 HameMy MHEHHIO, IPHIOMKHMB paccyxaenus C,
Cesepuosa [4] o npmumHaX BEIMHpaHHs Jowajieil. ITOT aBTOP NPaBHJ
3aMeTHJI, YTO BHIMHpaHHe JIOWIAjel B 3HAYHTENBHON Mepe cOBIAjaer ¢
alanTHBHOM pajHalHeli NOJOPOTHX, NPEHMYLIECTBO KOTOPBIX 3aKMOUaeTcs
B CBOEOOPA3HOM CTPOEHHH KEJIVAKA, ONPeJeNHBIIEM HX B3aHMOOTHOUICHHA
¢ xumHuKamy. Jeqo B TOM, uTO y JKBaUHBIX B MEPBOM OTJe]e KejaylKa
paspuBaeTcst orpovMuas payna HHGpY30pHil, KOIHUECTBO KOTOPHIX H3MEPACTCS
KijorpaMmaMu. C 11epexojoM IHIH BO BTOPOIl N TPETHIl OTAEJBI JKeJyil-
Ka, mocJe mep BaHUsL KBAUKH, Tep brest 0 uadysopuu. Ta-
KHM 06pa3oM, KBauHble MONOMAIOT GOJbIIOE KOJMYECTBO KHBOTHOMO Gel-
Ka, KOTOPbIi, €CTECTBENIO, fejaeT KopM Gojiee MATATEIbHBIM H obecreun-
Baer GOJBIIYIO OJHOPOAHOCTb NHTAHHsi TIPH  HCIOIb30BAHHH HAcTOHUL €
PasHBIM TPAaBOCTOEM.

O 3HaueHHH 3TOTo Crocoba MHTaHHS K 06 OrPOMHOM NpeHMyliecTse B
GophGe 3a CyllecTBOBaHHE, KOTODOE MMEIOT JKBaudble 110 CPaBHEHHIO C
HEKBAUHBIMH NAPHOKONBITHBIMH, mHCaa B. O. KosaJiesckuil: «BcesiiHoe
JKHBOTHO® TPHHYIKIEHO COGHPATh H PAsKeBHIBATH BECh CBOil quanium mu-
w Ha nacTomme, TOrNa Kak KBauyllee, COGCTBEHHO TOBOPH, Ha macTéuie
H He ecT, HO TOJbKO COOMPAeT 3amac MHILH, KOTOPYIO OHO NepeKeBhiBaeT
no3Hee, Bo BPeMs OTAbIXa HMJIH Jaxe Bo che. Ecan B TeueHme JHs MM
HOUM €CTh TOJBKO HECKOJLKO YHOGHBIX 4acoB, B IPOLOJIKEHHE KOTOPHIX
JKHBOTHBIE MOTYT BBIXOJZHTH Ma MacTGHINE, He IOJBEPrasicCh CHAHIIKOM CHJIb-
HO HanajleHusiM CBOMX BPAros, TO B IPO/IOJIKEHHe 3TOTO0 KOPOTKOTO BpeMe-
Hi JKBAuyllee MOKeT OBITb yclleeT HaOpaTh M CJIOKHTh B CBOIl MepBblil xKe-
JYA0K (pansum) TOCTATOUHO THULH JUIs TPONOJIKEHHS KH3HH, TOMA4 Kak
51 BCESATHOTO JKHBOTHOTO, KOTOPOE JIOJIKHO He TOJIBKO COGHpaTh, HO 1 #Ke-
BaTh CBOIO MHULY HA TacTOHILE, BPEMsI 9TO Oy/1eT CJAHIIKOM KOPOTKO; BCesiil-
HOe HJM NOTHOHET OT HejocTaTKa NMUIIH HJAH JIOJKHO Gy.'(QT noaseprarbes
ONacHOCTAM AAs TOro, uToObl HaecTbest Aockita» [3].

Hawm Kaxercsi, uTo 3HaueHHe MPHBOAMMOTO KoBaneBCKHM CpaBHEHHS
MOKeT ObITh PaCUINPeHo, TAK KAK YKA3aHHBIC HM MPEHMYLIECTBA JKBAUHBIX
6e3VCJ0BHO JIO/KHBL CKA3BIBATHCS H Ha HX OTHOMIEHHSIX K HeNapHOMA/biM.
Tpas C. A. CesepuoB, KOTOPHIii yTBEPKIAeT, UTO JOUAH 110 CPABHEHHIO C
JKBAUHBIMH TTAPHONAIBIMI HAXOMHJINCh B MeHee BLIFOIHOM TMOJIOKeHHH, TaK
KaK CpOK NpeGhiBaHus B OTKPBLITOil 0GCTAaHOBKE (HA macToHiue) y HUX ObLI
HecoMiientio Gosbite. [T03TOMy OHH ualle, YeM JKBAYHbIE, CTAHOBHINCH 10-
Obrteil XHIIHUKOB.

OGocTpeHne GHOTHYECKHX OTHOLICHHIT MEX1y HenapHonajabiMH (B 1aH-
HOM CJ1yuae Joma bMHu), AKBAUNBIMH TAPHONAIBIMHE H XHILHAKAMH B panieMm
NAHOlEHe MOTJG GWTh BHIPAKEHO pe3ue, UeM B UCTBEPTHUHOE BpeMs.
B noan3y 3TOro MPCANOJOKEHHS TOBOPHT HCKMOUHTENbHOE GOraTcTso i
pasHooGpasue JKBAUHBIX B PaHHeM ILIHOLEHE, YTO, OUEeBHIHO, CTABHJIO THII-
napuonoB B ele Gosee HEBHITOAHLIE OTHOWEHHS K XuinikaM. Kpome roro,
33aHMOOTHOUICHHST MKy XHILHUKAMH H DHINADPHOHAMH JOJIKHBI GBIIH 060-
CTPATBLCS elle M NOTOMY, YTO SKOJMOTHUECKYIO —SKCNAHCHIO MOC/IeIHHX 3a-
METHO OrpaHHYHBaJid HX TPexXnajocTb H HeKoTopble Jpyrue 0COGEHHOCTH
CTPOEHHSI OpPranu3Ma, 3aTpyIHsBlIe Nepexo’ 3TUX JKHBOTHBIX B HOBYIO
3IKOJOTHUYECKYI0 001aCTh (!IO~'I_\’H}'CTblHPI, “}‘C'I‘HHH), rie, H3-za HeJl0CTaTKa
KOpMa, JAPYrHX KOUBITHBIX, H B YAaCTHOCTH ZKBAWHBLIX MapHOMANBIX, OblI0.
BEPOSITHO, CPABHHTEILHO MalIo.

PaccyoTpeHible B3aHMOOTHOUIEHHST MEZTY THINAPHOHAMH H HX KOHKY-
peHTaMH, Pa3BHBABIUHECS B TECHON 3aBHCHMOCTH OT H3MeHeHHil ycaoBuil
Kax (’YV]OTH‘KCCKHX, TaK H HGVK)TH‘H}CKVIX, TNpHBEJH B KOHIE nJanoueHa x My
TI0JTHOMY HCUY@SHOBENHIO.
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@, 3020600

Laabrnggzol, Ul BggBaghgoms sgaregon oty o0l ofbbosde, sRowabo
bgbogndy

3 d

Bsgmoghogdgdob (Palaeotheriidae) s3ofyomdol 9
dobgbo nbos ogmb Bomemdo mémogbomdydeb 53305950, GG ag0sk do-
@yogbob ©bob o Ghgiobgdbms shar Lagboghydye 3bglnTo (Bgoblobe

bz, shesgBo) Byfggels s Andy BoFrbbo @3, Sobgar
oo, ghobgdob (Equus) Ujég M(q(;amaab 63005 3@omoasfsn Fodygebo
bowo s doggmmgbol  sbygg 6ol (HLppanon) 23mfymdsTBo.

JePurcoemdol

Obgbobgdbos 3 mho ganaeb dsmymd b 90
@strg0bobgzgemo gmb@aeob Lsnggogle flilen

THE CAUSES OF EXTINCTION OF SOME ANCIENT EQUCIDEA
L. K. GABUNIA

Institute of Palacobiolozy, Georgian Academy of Sciences, Thilisi, USSR
Summary

One of the principal causes why Palaeotheriidae have disappeared
seems to be the complication of biotic relationships apparently due to
the penetration of Palaeotheriidae into a new habitat (wood outskirt, glades)
in the Late Paleogene period. A biotic factor and above all rapid distri-
bution of Equus in the Late Pliocene seems to have a leading role in the extinc-
tion of Hipparion.

The palaeobiological history of the two groups of Equoidea is a best
confirmation of the Darwinian conception of extinction.
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M3BECTWUA AKALEMUUN HAYK ICCP 9559
Cepus 6uonoruueckas, 1. 2, N2 3, 1976 LOLE0MAD
YIK 612.017.1.014.3 HMMMYHOJIOTHsT

HEKOTOPBIE BOIPOCHI UBYYEHUSA TPAHCIJIAHTALLMOHHOTO
HUMMYHHUTETA Y CKAJIbHBIX SILLEPUL, LACERTA SAXICOLA
EVERSMANN

U. K. Kopkus

Hucmumym soonoeuu AH I'CCP, T6uaucu

Tocrynuaa » penakumio 19.2.1976

H31araioTess MaTepuasbt 10 TPANCIIANTALHONHOMY HMMYHHTETY Y NapreHo-
wuta L. dahli “n 0Goeroabix ocoGel CKAbHBX AUICPHL, PACHPOCTPAHEHHBX B
[pysui. Yeraomieno, 1o, KOMGHHHPYS PasHbie BADHATH NCPECAIOK, MOIKHO
JOBHTBCS LTIITEIBHOTO  TIPH KOXKHOTO T, . Tect oTTOpKE-
st uemmuyio naprenoresieriieckyio npupony L. dahli. Jlaercs
omHcanie MOPHOOTHIECKO KapTHHL OT B p
JKEHiE, 4TO BCAYILHM KOMIOHCHTOM B PEAKIMH OTTOPAKEHHA y CKAJbHBIX silile-
pHu siBAseTCH AMMQOUNTADHAS MHGHIBTPALNS TPAaHCIIAHTATA.

CpaBHuTeJbHOE HM3yueHHe HMMYHOJOIHYCCKHX (YHKUHE pasiHyHbIX
npejcTaBuTeel JKABOTHOrO MHpPA BAaZkHO C TOUKH 3PEHHsl TEOPETHUCCKOT:
HMMYHOJIOTHH.

Jlumonsiibie KJICTKH €CTh y BCEX IO3BOHOYHBIX, HO 060COGJeHHAs
AMMGOHAHAS TKaHb — JMIlb Y BHICWIHX. 3aYaTKH JHMQATHYCCKHX Y3.10B
BUepBble  TOABJASIOTCS y aMpuOHit M penTHiHil. D10 — THMpaTHUECKHe
CKOIJIEHUsT B KPaHHAJIbHOM JHM(2THUECKOM MeIIKe H Me3eHTepHH. B Ju-
TepaType Majgo CBeIeHHII 06 HMMYHOJOTHYCCKON XapaKTepPHCTHKE STHX KH-
BOTHBIX, MOUTH HHUEro He H3BECTHO O HAJHYHH W XapakTepe TPaHCIUIAHTA-
LHOHIOTO HMMyHHTeTa. DTO W NOHSATHO, TOCKOJBKY H3yueHHE MEeXaHH3MOB
OTTOPKEHHS TPAHCILIAHTATA OBLIO NPOJMKTOBAHO HYXKIAMH NPAKTHUECKOH
MEJHMLHMEDI, H, KOHEYHO JKe, B TIEPBYIO Ouepejb 3aKOHOMEPHOCTH DPEAKIHH OT-
TOPIKEHHs JOMKHEI GBIIH OBITH BBISIBJIEHB HA TCILIOKPOBHBIX KHBOTHBIX. O
HAKO lazke Y BBICIIMX NO3BOHOUHBIX MEXAHH3MBbI CHENH(DHUICSKOr0 HMMYyHH-
TeTa W TPAHCIIAHTAUHOHHON PeaKUHH H3yueHbl 1ajeKko He NMOAHOCTbIo. ITo-
3TOMy HCCJIe10BaHHE BOTPOCOB CPABHHTENLHON HMMYHOJOTHH CTAHOBHTCH
HeOOXOAUMBIM H HHTEPECHBIM JUIsl PeMieHHst BONPOCOB 3BOJIOUHH 3aMlIHT-
iibix pynxumit. VI He yAUBUTENBHO, UTO B MOC/EIHHE TOAB HHTEPEC HCCIEN0-
BaTesell K BONPOCAM CPABHHUTENLHON HMMYHOJOIHH 3HAUHTENBHO BO3POC.

Béabwas uacth paboT, KacaloUHMXCsi BONPOCOB TPAHCIIZHTALHOHHOTO
HMMYHHTETa HU3UIMX TO3BOHOUHBIX BBIMOJHEHA Ha avM@uousx. Tak, Makpo-
MHKPOCKOIHUECKOe H3y4yeHHe KOXKHbIX TPaHCIIanTaTos y Tputona Notoph-
thalmus  viridensens Toka3ano, uTO NMOJHOE OTTOPKEHHE KOKHM HAacTymaer
Ha 36 newb. B anHHOM ciyuae mokasartesleM OTTOPZKEHHs CIyKHJIO NPeKpa-
ense Kpoeotoka [13].

Ecau ke 10 nepecanxu TpaHcmiantata oGJyuaTh B3pOCAOrO TPHTOHA
Tr. marmoratus pasinuHbLIMH 103aMH PEHTIeHa, CPOK KUHH MepecakeHHoH
TKauu ypenuuusaercsi B 4—5 pas [11]
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Ilapaeman [9] mosaraer, uT0 MOHOHYKJEAPbl H OCOOEHHO HEiTPOGILTH
~— BeAyllHe KOMIIOHEHThl B PeaKiUHH OTTOPKeHHs y TpuToHOB »Pleurdile
valtllii. Peakimio OTTOpKeHHsi KOAKHOLO JIOCKYTa y XBOCTATHIX aMuOui
naGmofann Taxxe Jlenapu [16], dckadar u Buvcrep [10]. M3 pabot Xeii-
i M coaBTopoB [12] cTajo M3BECTHO, UTO TPAHCIIAHTAIHOHHEI HMMYyHH-
TeT JIOCTATOUHO XOPOWIO BBISIBJEH H Y PBIO.

OKCNepUMEHTHl Ha HIYaHONOJIOGHBIX SIIEPHIAX H XaMeleoHaX CBsi3a-
Hol ¢ umenem Hest (umruposano no Meiicanny).

B 1967 roay Meficaiun onyGiMKoBa HHTEPECHYI0 PaGoTy O TPaHCIAaH-
TalUMH KOKHOTO JOCKYyTa y pentuiit. Tect OTTOPIKeHNUS aBTOP HCIOJb3O-
BaJ IS BBISICHEHHST HEKOTOPBIX BOTIPOCOB CHCTEMATHKH SIUIEPHIL ABYX TO-
nyasnuit: Kogoparo n Hbio-Mexuko [14].

Hs JIAHHBIX JIHTEPATypbl MOJKHO 3aKJIOYHTb, UTO HCCJIEJ0BaHHE T103-
BOHOUHBIX Pa3sHbIX KJIACCOB BEJIETCS JAJNCKO HE CHCTEMATHUECKH H He TaK
10C/IeI0BATENbHO, KAK B OTHOIICHHH MJCKONHTaioUMX u nriil. Cosepiuen-
10 HHUYEro He H3BECTHO O XapaKTepe peakuui, MOPQOJOrIH OTTOPKEHHS
0T

1.
Ham BeiGop mast Ha rpynny cKaibHBIX sEPHI He cayuaiino. Okasa-
J10Ch, uTo B yeaopuax [pysuu oGuTaloT mapreHoreneTHueckue (GOpMbi sie-
piil. VICTHHHYIO NAPTEHOreHeTHUECKYI0 TPHPOTY STHX muep.m B HeJOM psi-
Ze pador yGeturenbno aokasan M. C. Hdapesckuii [1, 3,

B cuay ocoGenrocTeil Pa3sMHOKEHHS 1P He ‘I)/hol() reHeTHuec-
KOro MaTepHaJa [OJHOCTBIO HCKJIIOUAeTCsl, MOITOMY NapTEHOBHABL MOTYT
paccMaTpPUBATLCS KAK UHCTOJHMHENHBIC ecTecTBeHHble nomyasuus. [Tommvo
3TOTO, BHICOKAs NMOJAMOPHHOCTD SUIPHIL STOH TPYIIL], HAIUUHE TOJHIJION-
JIMH IeJ1AI0T STOT 06beKT HCKIIOYHTENbHO HHT@PECHBIM U151 HOCTAHOBKH 3K-
CHEPHMEHTOB C HEJIbIO H3YUCHHSI BOMPOCOB, KACAIOUIHXCS TPAHCIIIAHTAIIHON-
HOroO HMMVHHTeTA.

O6bexToM HCCaeNOBaHHS CJHYKHJIH Hanbosee N3YUEHHBIH B CACTEMaTH-
UECKOM OTHOMeHHU napTenoreneTHueckii put L. dahli, B3sTiii u3 iokatb-
noit onyasunkn B Koukopn, ofoerosbie jo-tschinskii, L. rudis, xotopuie
OTaaBMBaTHCh B jotiHe Kypol, 6113 cesernsi Kapeam, n B 0KpecTHOCTSX ceda
Borzanoska u L. caucasica n3 oxpectHoctei T GUNCH.

epecajikn 1poH3BOIMANCH 110 ClELYL. iilell cxeme:

L. dahli— L. dahli, L. dahli— L. portschinskii, L. portschinskii— L.
dahli, L. dahli— L. rudis, L. rudis— L. dahli, L. caucasica— L. dahli,
L. caucasica— L. rudis.

Texuuka nepecajox KoxH HaMH ONHCHIBajach pauee [6].

Brino nokasamo, uto B Ciyuae aJJOreHHON TPAHCIIANTAIIH Y CKadb-
HBIX SIEPHI PEAKUHsl OTTOPKEHHsSI MPOSIBASETCS JA0CTAaTOUHO OTYETIHBO.
Ecan ke TpaHCHaHTalHs TPOHCXOAHT Mexiay ayms L. dahli, to or-
TOPIKEHHE He HACTYMaeT, H KOXKHbIl JOCKYT NPHIKHBAET Ha lepecarkeHnoe
mecro [6].

BoJlee 1eTabHOrO (PaccMOTPEHHS  3aCAYKUBAET CJ
L. dahli— L. portschinskii u L. portschinskii— L. dahli.

Mbi yxe ynoMsnyau o oM, uto L. dahli —Bui, orinuaionyiiicss nap-
TEHOTCHETHYECKHM  paspuTHeM. JlapeBCKHMil, OTKPBIBUIMII ¥ H3yuHBLIW
3TOT (l)ﬂKT, noJaraert, 4To ecrecTBeHHas m()pn.maamm ABYX 641 KHX BH-
108 SIIePHIL NPHBOANT €CAH He K HACTOsleMy NMapTeHoreHeay, To BO BCS-
KOM cayuae K 3HAUHTENbHOMY COKDAUIeHHIO B MOMYJSIHH caMiuoB. Hvelor-
€A OCHOBAHHS ToJaraTb, 4TO nepexox K TIapTeHOreHe3y MOI IPOM3OHTH ¥y
SIUCPHIL B Pe3yJbTaTe Peaqn3alui NOTEHIHAIbHON CKJIOHHOCTH K O1HOMO-
{OMY Da3MHOKEHHIO, MepPBOHAYANbHO BO3HHKWIEH KaK CJIeICTBHE ecTect
MeKBHAOBOH ruOpuanzannn [1, 5].

B cBasn ¢ Tem, uTo MOp(OJOrHUEcKHe INPH3HAKY HACJAELVIOTCS ualle
BCEro no JOMHHAHTHO- peu(.cc;muouy THIY, I‘HGPHJHHC ocoon MOTYyT obaa-
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A
14T 0COGRHHOCTAMH TOABKO OAHOTO H3 POMHTEde] HH JKe Couctats B cphfllizo=l
HEKOTOPBIE NPOMeZKYTOUHble NPH3HAKH, He AAlOLiHe NPAMBIX yKasanuii “Ha
yuacTHe B rHOPH/M3ALNH KOHKDETHBIX pojinTesbekux nap. ITosromy mMopdo-
JOrHUCCKHIl METO/L He BCerjla ABJSeTCS HALCKHBIM M JA0CTATOUHBIM KPHTE-
pHeM ompejiesieHus TIPH3HAKOB BHAOBOH Npuuauiexnoctd. Jlas yroume-
HHS HEKOTOPBIX CHOPHBIX BONPOCOB B CHCTEMAaTHKe CKaJabHblX simepul Jla-
pesckuit i Asean [1] mposesn 3eKTPOBOPETHUECKOE HCCACIOBAHHE UEThI-
PeX NapTeHoBH10B H MIECTH 0GONOJbIX SIIEPHI, PACHPOCTPaHeHHbIX B 3a-
KaBKasbe.

ComnocrasJienne GHOXHMHUECKUX Cl)ellOTHﬂOB NTO3BOJIMJIO BBISICHHTb, Ka-
KHE MMEHHO DOJHTE/bCKHE Mapbl NPHHUMAJH YYacTHe B CHHTE3€e TOTO HJH
MHOTO OJIHONOJIOTO BHJA. B yacTHOCTH, TakuM 00pasoM  yaAaJoch ycTaHo-
Buth, uto L. dahli=L. portschinskiiX L. mixta.

[Ipexie uem BepHYTBHCS K BONMPOCY O XapakKTepe TPaHCILIAHTALHONHOM
PeaKiut v CKAMBHBIX SIEPHIL, CJEIYeT HANOMHHTL HEKOTOPble OCHOBHbIE
T0JI0KEHHS, KOTOPble TPEIONpPEeLesioT TeueHHe PEaKUHH OTTOPIKeHHS.
Boilie Mbl yiKe FOBOPHJIH O TOM, 4TO NAPTECHOBHAB MOZKHO NPHPABHATH K
YHCTOHHEH BN SKHBOTHBIM, M3BecTHO, uTO HHOpENHble JKHBOTHBIE Npei-
CTABSIOT COOOf He3aMeHHMble MOJICMH /sl H3YUeHHs] TPOGJeM TpaHCIIaH-
TAUHOHHOTO HMMVHITETA, HOCKOJbKY BCe 0COOH OHOI M TOIl Ke YHCTOI JH-
HUH @HAJOrH4Hbl HIEHTHUHBIM OJH3HELaM.

Kpowme T0ro, H3BeCTHO H TO NOJIOKEHHE, UTO TeHbl TKAHEBOi HecoBMec-
THMOCTH OTHOCHTCS! K TICEBIOOMHHAHTHBIM, OSTOMY THOPHILI IEPBOrO Mo-
KoJIeHHs] UHCTBIX JIHHY CIOCOOHBI TIPHHHMATh TPAHCILIAHTATHI OT JIOHOPOB
POAHTENHLCKOM JIHHMH, TOTJla Kak ‘TPAHCIJIAHTATHI, B35iThie OT rﬂﬂpﬂJOB, po-
urensmu otsepratores [7, 8].

Hpu  tpancivantaim  KoxHOro Jockyra L. portschinskii — L. dahli
HadJo1aeTcs HTeJIbHOE TIPHZKHBJEHHE, U JIHIIb B peikux cayuyasax mnpo-
HexoAnT orTopiKenne uepes 110—120 gueii. Ilepecagka B o6paTHOM MO~
paake, T. e. L. dahli—L. portsch., Beerja BHI3BIBACT PEAKUHIO OTTOPIKe-
Hiud. Tak Kax napreHoBijibl, MO CYIIECTBYIOUINM IIPEJACTABJCHHAM, BELYT
CBOE HAYAJ0 OT NepBHIX MOKoJeHuil ru6Gpuios [2, 4], Mbl noaaraem, uro
OTCYTCTBHE TPAHCHJIAHTAUHONHOIN peaxumi L. portsch.— L. dahli wvoumxiio
OOBSCHHTD TeHETHUECKOH COBMECTHMOCTbIO ¢ poauteasmu. Takuy o6pasom
TeCT OTTOP/KEHHs ellle pas noaTsepaua HCTHHHYIO ﬂapTeHOrel‘CTl’l‘lQCK}’lO
npupony L. dahli.

Osako 3iech caeayer orosoputbest. deao B ToM, uto Fy rHOpHI OT
ABY YHCTOJHHETHBIX pOJHTCJCﬁ SABJASETCSI T€TEPO3UTOTHBIM H HeceT npus-
HaKi 000HX TOMO3ZHICTHB X poauteneil. B nauew e cayuae L. dahli
ABJISIETCSt THOPHIOM J1aJIeKO He YHCTOJHHeinbX L. portschinskii w L. mixta.
OXHaKO H3BECTHO H TO NOJOKEHHE, UTO HECMOTPS Ma TeTePO3HrOTHOCTh Fy
THOPHBI BCE ZKe PACCMATPHBAIOTCH KaK FOMO3HIOTHble 0cOOH. CyTh B TOM,
Kkak noaaraet Illeseqen [8], uto Bee 0coBH, MOTyUeHHLIe NMyTeM CKpelIHBA-
HHSL /IOl ONPETIeICHHON JHHUM ¢ JAPYTOMH, TeHETHUECKH a0COMIOTHO CXO-
Hbl Mex c000il, TaK JKe KakK H 0COOH 000/ TOMO3HIOTHON UHCTON JHHHL.

10 nosokKenue Jenaer 0coGeHHo uHTepecibiM L. dahli, mOCKoabKy
OHH TCHETHUECKH COBepIIeHHO HieHTHuHbl. [Tepecanka or L. portsch. x L.
dahii — we coscem Tounas Komms mepecafxu no cxeme Fy(AX B)— A, nos-
TOMY peJikHC OTTOp/KeHust B ciayuae L. portschinskii -> L. dahli moxuno oGwbsic-
HUTD TCHCTHUCCKHMH OCOGCHHOCTAMM HeuncTornopojHoit L. portschinskii.

Jlasi AOTIONHHTeNIBHON XapaKTePHCTHKN  HMMYHOJIOTHUCCKON peaKiun
ALEPHIL HA TEPecajiKky KOoXKHOTO JOCKYTa CJIeI0BAN0 PasHoOGpAa3uTh Ba-
PHAHTLI nepecasiok M BHIIBHTb HaJHuyHe ((H\l,\lyHO.'lOl'll‘leCKUﬁ namsitu». C
3101 1eabio, ciycerst 20 Hel nocae NepBoil mepecarik, PEUHITHEHT TOoJy-
a1 BTOPOil TPAHCILIAHTAT OT TOTO e JOoHOpa. B Apyrom Bapuante onepi-
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pOBaHHAA AEPHIA T0JYUaja BTOPHUHBIH TPAHCHNAHTAT OT wxqJ qjﬁg}x‘pﬂ
pa u ot mob6oro apyroro (puc. 1). B pesyibraTe Takoil omepaiuu Bpemst
OTTOPZKEHHS  3HAUMTEJbHO COKpaTHJIOCh — ¢ 18—20 no 13—15  mei,
N NPHTOM BTOpas MNOXCAAKA  yCKOpsieT
\ OTTOPIKEHHE H [EPBOO TPaHCILIAHTATA.
/,  9ra peakunsi crporo crenngina, ro-
r/ CKOJIbKY BTOPOM TpaHC!Jiaurar, B3ATHIL
! [ H3BECTEH H HCOZHOKPATHO O1ICAH Y Tell-
Pic. 1. Cxewa pancnagnrai., 1L, dahté, JIOKPOBHBIX JKUBOTHBIX (second set).

2—L. caucasica, 3—L. rudis TakuMm 00pasoM pasBHTHE TPaHC-
TUTaHTAIHOHHOMN peakuui y CKajbHBIX
XapaxkTepHayeTcs BCEMH TeMH
OCOFPHHOCT)IMM, KOTOpbie BOOOIIE OTJIHYAIOT KeHHS, H3BECTHbI
Y TeIIOKPOBHBIX JKMBOTHBIX. PasHIa Jillb B CPOKAX OTTOPIKEHiIs, UTO Ofpe-
JeJSICTCS! Pa3AHYHON | HHTEHCHBHOCTBIO (PH3HOJOTHUCCKHX TPOMECCOB Y PasHbix

npe;lcmmn‘c.‘xeﬁ 1"03BOHOYHBIX ZKHBOTHBIX.
B cayuae cumrenHoil TpancilaHTalUMH
TepecaKeHHblit JIOCKYT NPHAKHBACT 0€3 Cyle-
CTBEHHBIX HM3MEHeHHH CTPYKTYphI. [fa yecre

CpALIEHHsE ¢ KPasNH KOXKH eI i
BUBAIOTCS TOHKHMil 3rHTe/Malibiil

20 JIPYTOro JICHOpa, OTTOP-

7/ OT KaKOTG-/I¥ )
4 raeTcsi 1O THLY nepBoro. i (akTsl
CBHAETEJBCTBYIOT O TOM, YTO CEHCHOH-

JIM3UFOBAHHOE JKUBOTHCE XPanHT HHGOp-

Mauuio 06 anTHTEHHOM CTHMYJde H I'PH
BTOPHUHOM KOHTAKTE CTAHOBITCS Goree
3

arpeccHBHBIM. DTOT (eHomen  XOpouo

Puc. 2. L. dahii — L. dahli. 14 neus  Puc. 3. L. rudis — L. dahli. 12 neus nocie one-
nocae oneparmi. 108, oxp. Maatopn  pawi, CrabRas AuMGOUNTADHAS iibyABTPALINS.
108, okp. Maxopi

COE;‘(mmTC.‘leaﬂ TKanb. II0Jf nepecaeniyo Koy IpopacTaioT MblileuHbie BO-
JIOKHA (pHC. 2

Ilpu anviorenHolt TpaHCIIAHTALMH TIEPBLIe IPH3HAKH OTTOPIKEIHs PO~
siBasiiorest Ha 15—16  cyrku. HemHornm paHblile BHEIUIHEro MpOSIBJCHHS
TIPH3HAKOB OTTOPIKEHHSI HA THCTOOTHUECKHX IPENaparax MOXKHO BHIETh
TMPHUTOK JIHM(DOIHTOB MOX nepecazkennyio koxy. Ha 12—13 xenn anvoru-
TapHBIil BAJ NPEICTAaBJCH MOIUMBIM CJI0eM, CTPYKTYPa NepecakeHiofi Koxn
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PE3KO MeHAeTCs, CTHPAIOTCS PPAHUIBI KJIETOK, OKpacKka CTaHOBHTCS }1!/'&#,‘

(GysHoil. DTi NPH3HAKH YKA3LIBAIOT Ha Heoﬁpamwme JlereHepaTHBHbIE
MeHeHHs Tpamucrantata (puc. 3). Bueume TpaHcniiantat eie coxpamﬁu'
NHrMEHTAIHIO, XOTSI 3aMeTHO TeMHeeT. 3areM NepecazkeHHasi Koxa rocte-
NeHHO KaK Obl BICBIXAeT M, HakoHell, K 30—35 JHIO TOJHOCTbIO OTHAAACT.
Taxum oGpasom Mopdooruueckas KapTHHa OTTOPKEHHs KOZKHOrO J0C-
KyTa y CKaIbHbiX AIIEPHI BO MHOTOM (32 HCKTIOCHHEM HEKOTOPHIX ieTa-

Aeft) CX01HA C KAPTUHON OTTOPMKEHHS y TeNJOKPOBHBIX XKHBOTHBIX [7, 13].
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STUDY OF TRANSPLANTATION IMMUNITY IN THE CAUCASIARSS
ROCK LIZARDS LACERTA SAXICOLA EVERSMANN
I. K. KORKIA
Institule of Zoology, Georgian Academy of Sciences, Tbilisi, USSR

Summary

The resulls of the study made on skin transplaniation in L. dahli and
bisexual specimens of rock lizard widely spread in Georgia are presented.
It has been demonstrated that by tke use of various n.odifications of trans-
plantation methods a long-term endurance of skin transplant could be
achieved.

Test of homograit reaction kas confirmed a genuine unisexual nature
of L. dahli. The morphological picture of homograit reaction is described.
1t is suggested itat ike lymplocyiic infiliration of the transplant is a leading
compenent in homograft reaction in the Caucasian rock lizards. In this
process epitkelial cells appear most reactive.
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YK 575.5756.8 GENETICS AND SELECTION

CHRCMOCSGME STUDY CF SOME INDIAN MEMBERS OF THE TRIBE
STACHYDEAE OF LABIATAE

SIMA BHATTACHARYA (NEE PAL)*

Cytogenetics Laboratory, Department of Botany, University of Calcutta, India

Cytological investigation of several Indian species belonging to eight cenera
of the tribe Stachydeae has been carried out with the aid of improved techniques.

The different members under investigation show chromosome numbers rang-
ing from 2n=18 (Lamium album L.) to 2n—36 (Craniofome versicolor Reichb.). OF
the cytological observations carried out some are reported for the first time, e.g.
Scutellaria discolor var. sikkimensis (n=16), S. oblonga (n=12), Anisomeles he-
yneana (n=24), Leucas biflora (2n—34,36), L. mollissima var. scaberula (2n=28),
Notochaete hamosa (20=24).

In general, the chromosomes are short, ranging between 0.5 and 3.7p. Rela-
tively long chromosomes have been found in Nofochaete hamosa and short ones
in Leucas cephalotes.

Meiosis is regular in most of the taxa so far studied and abnormalities are
within the limit.

Deep seated chromosome number for the genera has been suggested. Role of
alteration of chromosome strictures aneuploidy and polyploidy including, allopo-
Iyploidy and amphidiploidy has also been indicated in the evolution of the differ-
ent taxa as a whole.

All these facts suggest tha® the tribe Stachydeae as a whole is rather hetero-
gencous which might have involved several parallel lines of evolution.

INTRODUCTION

According to Bentham and Hooker [1] Stachydeae forms the 5th tribe
of the family Labiatae. The members of the trite are widely disiributed in
the tropical and tke temperate regions of ite globe. Alttough tte temperate
Himalayan regions in India show high concentration of several species of
this tribe, tle ftropical regions as well including Bengal in {te Gangelic
plains, are rich in several Taxa. In spite of the wide distribution of {ke mem-
bers of this iribe and climatic {olerance cylological data are ralter meagre
even {hough quite a number of tkem Fave been subjected to cylological
analysis [14, 23, 2, 8, 4, 15, 11, 9, 21, 18,19, 12, 7, 16, 1C, 5, 17].
Tre vast number of taxa, especially tke Indian members, are still lying un-
explored from a cyto'axonomic standpoint. Most of the taxa so far studied
have been subjected to merely ctromosome counts. It is quite remarkatle
that a series of Chromosome numbers s'arling frem n=9 {o even n=18

# present address—Nucleic acid Laboratory, Irstitute of Plant Biochemisiry, Aca-
demy of Sciences of the Ceorgian SSR. Thilisi, 380031, USSR.
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)
has been reported in different genera as well as within the gem;s\\&;h;/
variations in chromosome numbers even at an intrageneric level} 35
tribe are rather intriguing. The present investigation was ﬁclc{ore undcrv
taken with a view to finding out the cytological behaviour, interrelationship
and evolutionary trends of the constituent taxa of the tribe.

MATERIALS AND METHODS

Thirteen species belonging to eight genera of the {ribe were collected
mostly from wild populations in Bengal and some regions of the Easiern
and Western Himalayas. Most of the collected planis were grown in eartlen-
ware pots in the experimental garden of the Department of Botany, Uni-
versity of Calcutta. They were identified tkrough the courtesy of tte herbar-
ium autkorities in the National Botanical Gardens at Sibpore.

For temporary squash preparations, chilled saturated aqueous solution
of paradichlorobenzene and Aesculin for 1.5 & at 10-12°C has yielded good
results. The root tips afier pretreatment were fixed in acetic acid-eihyl al-
cohol mixture (1:2) for 10 to 15 min followed by rinsing in 45% acetic
acid for 5 min and then heating in a mixture of 2% aceto-orcein and (N)
HCI mixture (9:1) over a flame for a few seconds, kept overnight and sub-
sequently squashed in 459% acetic acid.

For the study of meiotic chromosomes flower buds were fixed in ace-
tic acid, ethyl alcohol mixture (1:2) for 24 #, then stored in 709% alcorol.
Flower buds of suitable sizes were selected and their anthers smeared in 19
aceto-carmine solution.

Figures were drawn at a table magnification of approximately x 2850
using a Leitz microscope with an eye-piece of 20 x and oil immersion ob-
jective with 1.3 N. A. and an aplanatic condenser. In figures the chromoso-
mes with secondary constrictions were drawn in outlines. Photographs of
both somatic and meiotic plates were taken from the temporary squash pre-
parations in different magnifications and were suitably enlarged.

OBSERVATION

The different members of the tribe under irnvestigation stow chronmoscme
numbers ranging frcm 2n=18 (Lamium album L.) to 2n=36 (Craniotcnme
versicolor Reichb.).

In general, the chromosomes are skort ranging between 0.5-3.5 p but
there are size differences Letween {le chrcmosomes of ke different species
and also among the cltromosomes of the same karyotype. Within {le range
referred to above, the words long, medium and short have been used in a
relative sense in the description to follow. Very long chromosome (3.5y)
has been found in Nofochaete hamosa Benth. and the short onme (0.5p) in
Leucas cephalotes Spreng. In other genera chromosomes are of medium lengih.

On the basis of the gross morptological features of the chromosomes,
mainly the size and positions of the primary and secondary constrictions, a
general description of the chromosome types is given below.
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TYPES OF CHROMOSOMES

Type A—Long to medium (1.2-2.8 p) sized chromcscmes will a submédian
primary constriction and a seccndary censiriction cn ke longer arm.
Tre distal segment following {le seccncary cens'riciicn varies in size
not only from species {o species Fui zlco witlin {le same species if
there are more than cre pair of such clremeccnes in iLe karyotype.

Type B—Long {o medium (1.4-2.4 p) sized clrcmoscmes—cack wilh a sub-
terminal {o submedian primary constr nard a saclli'c at lhe end
of the longer arm. Tle cat-s'alk is fairly lcrg ‘o skort.

Type C—Tke same as type B but tle arm on fle cprosite ard tearing ike
salellite is distinelly swaller {tan itat in type B (1.4-2.2p), i. e. the
middle segment is lorger {kan eiiker of {te {wo erds.

Type D— Leng to stort (0.7-3.5 ) ckremosemes wiih subterminal to sub-
median primary constriction.

Type E—Medium fo very slort (C.5-2.4 p) chremescmes, cack with a med-
ian primary constriction.

For the sake of convenience, tte cbservalicrs were {abila'ed cn fle
basis of the chromotome morptelegy of tle different gerera studied. The
number in parenthesis denotes {ke varianl ruclear rumber cheeived in ad-
dition to the normal cne in {le same irdividual.

DISCUSSION

The tribe Stachydeae ircludes 4 stbirites, of which iwo lave been in-
vestigated here. In fle subtrite Scutellaricce ile gervs Scutellaria is char-
acterized by different chromcsome number in species. Thke lowest number
so far reported is n=10 in S. regens|16] ile Liglesi Leirg S. novaezelan-
dige with n=30 chremosomes. Tle refort of n=12 in S. ckicnga is not only
the first record in the species but alco is tle crly record cf ikis number in
this genus. In S. discolor var. sikkimersis n=16 las teen cbserved, the
number wkhich kas been recorded in ofter species as well. Trat ike differ-
ent chromosome number wiikin {le genus is rela’cd is irdica’ed by tke oc-
currence of varyirg ctremoscme rimter in pellen meiler cells possibly aris-
ing out of premeiotic disturbarces. Tte viakili'y cf game’es arisirg out of
such cells may ultimalely lead {o {te origin of arctploids.

It is difficult to state {te exact tasic rimler in {lis geruvs though
n=8 appears to be ite most prevalent cre. It is likely ilat frcm such a
basic set, ofker numbers may bte crigiraled ilrcvgh diversification.

Of the subtribe Lamieae species of several gerera viz. Craniotome,
Anisomeles, Leonurus, Lemitm, Levccs, Iecrciis e1d Neicckheele 1ave been
studied. In Craniotome ite present investigalicr reccrds n=18 ckremosomes
in C. wversicolor, as against n=10 recorded ty Gill [1(]. In nio 18
bivalents in meiosis and 36 chromoscmes in scmatic cells, variaticn plate
with 2n=32 chromosomes has alco Leen chserved. Cre cylolype with
2n=28 was also seen. Such varialions may lave ite pessibility cf giving
rise to new genotype eiiher {hrough vegetative repreduciicn cr ihicvgh ileir
participation in germinal line. In ke abserce of any ofler dala it is dif-

251




™~ /// 7
ficult to determine t{he base number wheiher it would be 9 or ]Qm,b()w,“
ever, on the basis of the evidence available on other genera in _\f)} - gOmIS, 5
as well intraspecific variations occur with respect to the ecological differen-

ces. C. versicolor as recorded during the present investigation might have

been a polyploid derivative. The formation of clear 18 bivalenls may sug-

gest its allopclyploid nature. The karyotype is as usual graded, ttough the

number of secondary constrictions is rather few. This species has been

collected from temperate zone of {te Himalayas.

Tabie 1

Range of variation
Name of the species Chromosome number and type in length of
chromosomes .

Tribe: Stachydeae

Subtribe: Scutellarieae
Scutellaria discolor Coleb.

var. sikkimensis

S. oblonga Bent.

Subtribe: Lamieae
Craniotome versicolor
Reichb.

5. (20)
2 (Fig. 11-12) =

=A, i By+DyytEyg 0.8-1,4
(2n=32), one cytotype

with 20=28 (Fig. 1)
Anisomeles indica
(Linn.) 0. Ktze. n=17, (18) (Photo 3)

HAat By Dy, 0.8—1,7
6) (rig. 2)

A. hegneana Benth.
Leonurus sibiricus L.

BoACoADy By 1,05-2,1
(Flg 3) (l’lhcto 1)
¢ 8=,

Lamium atbum L. FDitEq 1,4-2,4
4)
Leucas aspera Spreng. =11; 2022 A,+Dy+E, 1,2-1,9
(Fig. 5)
L. biflora Br. n
o ATt By (Pnntn 2| 1.05-1,7
6
L. cephalotes Spreng. B, B, By (Fig, D) 0,5-1,4
L. mollissima Wall. n—14, (15 )
var. scaberulla 2 AADye-Ey (Fig. 8) 1,05-2,8
Leonotis nepelaejolia Br
9n=98 = A, 4B, - Dy, -Ex 1,05-2,4
9
Notochaete hamosa Benth. A=Ay Dy (Fig. 10) 1,4-3,5

In conirast lo Craniotome, the Loth species of Anisomeles viz. A. in-
dica and A. heyneana were collected from the dry regions of the plain:
Bengal. In Anisomeles indica, n=17 chromosomes have been found, the num-
ber being reported earlier by other investigators [16]. But in the present
investigation 36 chromosomes in somatic cells and 18 bivalents during mei-
osis have also been recorded in few variant nuclei. The importance of such
variations arising possibly out of non-disjunction may have a far reaching
significanice in the origin of aneuploid. In A. heyneana, on the other hand,
24 bivalents have Leen recorded during meiosis indicating that this genus
is characferized by different haploid numbers. Secondary essociation of bi-
valents has been reported in A. heyneana where ike least grouping las been
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Craniotome versicolor 2 — 3

Anisomeles ovata n=3
Leonurus sibiricus 2n =20
Lamium album 20 = 18

Leucas aspera 20 =22

L biflora 20 =34

L cephalotes 20 =24

L. mollissima var. scab 20 = 28

Leonatis nepetaciolia

Notochaete hamosa 2 =24

10 a

Figs. 1—10. Idiograms of Craniofome Versicolor (2n=36),
Aniosomeles indica (2n34), Leonurus sibiricus (2n
Lamium album (2n=18), Leucas aspera (21=22),
L. biftora 34), L. cephalotes (2n=21),
L. moliissima var. scaberula (20=28),
Leonotis nepetacfolia (2 ;
Notochaete hamosa (2n=24).

Fig. 10a. Histogram showing total chromatin length in haploid complen

the respective species . 2280

Figs. 11—12. Meiosis of Scufellaria oblonga and S. discolor var. sikkimensis

showing n=12 and n=16 chromosomes

nts of




found to be 11 which may suggest that the number 24 is an inditatioh 6t~
allopolyploidy and duplication. However, more works are needed to ascertain
the base numbers in the genus. The karyotype falls in the same pattern as
that of other genera.

Oaly one spacies of Lzoauras, viz. L. sibiricus, has been studied which
shows 10 bivalents in meiosis and 20 chromosomes in somatic cells. This
number confirms the previous reports of Bhattacharya [5] as well as of
Chuang ef al. [8] and Suzuka [22] on this species. On the other hand, in
allied species, L. cardiaca n=9 chromosomes have been observed by sever-
al authors. It appears that in this genus both 9 and 10 chromosomes in the
haploid complement are present in different species. On the basis of the
evidence available on other genera in this genus as well one has been de-
rived from the other. The karyotype analysis reveals one remarkable feature,
i. e. 3 pairs of secondary constrictions in such a low numbered complement.
Otherwise, the general pattern of chromosome morphology finds parallel with
other species of the tribe.

Pioto 1—2. Somatic metaphase showing 2n=20 and 2n=36 chromosomes
in Leonurus sibiricus and in Leucas biflora respectively X814

In the genus Lamium only one species has been studied, i. e. L. album
which shows n=9 and 2n=18 chromosomes. This genus throughout, is re-
markably constant in its chromosome number but the haploid set is charac-
terized by 9 or its multiples. The homogeneity of the genus is unquestion-
able. In the karyo'ype only onz pair of chromosomes with secondary const-
riction or sa‘elli‘e characterizes the diploid set. During meiosis a few mother
cells have been observed with 8 bivalents indicating premeiotic disturbance
as in other genera. Secondary association of bivalents has been noted
during meiosis which may suggest allopolyploidy. The least grouping so far
been found to be 3, being unusually low is yet to be confirmed. There is
no doubt that 9 is a deep seated number.

In the genus Leucas, a number of species have so far been studied.
Of the various species included in the present investigation, namely L. as-
pera, L. biflora, L. ceshalotes, and L. mollissima, no common chromosome
numbers have been found in any of them. The chromosome numbers are
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n=11 in L. aspera, n=17 in L. tbiflora, 2n=24 in L. cephalotes, :and:
n=14 in L. mollissima. On the basis of the previous and present records
on this genus, it appears that multiples of 7 or rather 14 chromosqmes are
quite deep-seated, though other numbers occur as well. Moreover, intraspe-
cific variations too, have been ‘recorded, the best example is L. cephalotes
where n=14 chromosomes have been reported by Mehra and Gill [16]. On
the basis of such intraspecific varia-
tions it appears that all these numbers
have been derived from a common
source and quite likely 7 is the
basic number of the genus. Further -
observation. may reveal the presence .
of this low number in some other allied
species. In L. biflora, in addition to
n=17 chromosomes, 16 bivalents in
meiosis as well as 36 chromosomes in
mitosis have been observed in variant
nuclei, even though meiotic and mito-
tic variations do not coincide with
each other. This may suggest that such
variations ‘may have a role in the
origin of aneuploidy, so common in
this genus. With regard to their relationship the karyotypes do not throw
any significant light as the general patiern of chromosome morphology is
alike with other species of Labiatae. Of the different species studied, L. mol-
lissima (n=14) is characterized by comparatively longer chromosomes, as
compared to the rest. In L. cephalotes, on the other hand, even though the
number is n=12, the chromosome is extremely short. It appears trat L.
cephalotes has not only undergone decrease in chromosome number but also
diminution in chromosome size too in evolution. This reverse trend, no
doubt, though found in certain species of plants, is rather uncommon [13,
20].

In the genus Leonotis multiple of 14 fas teen noted in most of the
taxa except in L. africana with 2n=24 chromosomes. In the present inves-
tigation as well n=14 and 2n=28 chromcsomes Fave been observed in
L. nepetaefolia where 3 pairs of chromosomes are present with secondary
.constriction or satellites. In general this genus too is quite homogeneous with
a common haploid series, n=12 being an aneuploid variation.

The genus Notochaete so far lies unexplored and the present record
with 2n=24 chromosomes is the only record for the genus. Though the
number is 2n=24, the karyotype is quite remarkable in having chromosomes,
much longer than other species of the tribe so far studied. Moreover, the
constrictions too are mostly submedian to extremely submedian in nature.
Though from the view point of size the karyotype is rather graded, there is
considerable asymmetry in relation to chromosome arms. The position of the
genus, from a cylological standpoint, is rather dubious in Faving compara-
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Photo 3. Meiosis showing n=17 bivalents
at metaphase 1 Anisomeles indica X 712




tively long chromosomes but asymmetrical chromosome arms.
to a primitive complex in which this species in particular, has undergone
much advancement in evolution. In the absence of further data on other
species it is difficult to ascertain its correct systematic status.

Of the tribe Stachydeae, {wo subiribes viz. Scutellarieae and Lamieae
stow a series of chromosome numbers starting from 9 to 18. The karyotypes,
no doubt, show similarity in morphology but it is the clharacteristic feature
of the entire family. However histogram skows certain differences (10a).
Moreover, the genus Nofochaete has certain features which are raiher remark-
able as pointed out above. All these facts suggest that the tribe Stachydeae
as a whole is rather heterogeneous which might have involved several parallel
lines of evolution. Palynologically too, similar conclusion tas been drawn
by Borzova [6]. Leskukova [24], however, commented that the tribe Stachydeae
is phylogenetically younger with larger chromosomes and larger basic chro-
mwosorie number, as compared with Nepeteae, but with sharp bending.
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66050 STACHYDEAE (MX30 LABIATAE-L 06%MA0NL %3060
FO63MBORIIETNL I6MIMULMBIBOL BILFISTS

[BRRLALALN]

@6™396980400 Brbos, gomgneol gogghlodgdol dmdebogel gosnTdId
dbmgmo

bgbondy

3oOOEmaonHoE 3odmgosderogm ofeobn Stachydeae-b bogoghoo obpn®o
Lobgeds, bmdggdog 8 a3obb 30y snmgbydesh. Lbgorsbbgs faé8mdspagbergdol
J6m8mbmdgdol bogbgo gotobgdl 2n= 18-096 (Lamzum album L.) 2n=36-3)
(Craniotome wversicolor Reichb.). Gog 30mbo ©ogg0bggds begogho doo-
36%) obggmowss hagebgdawo, glgbos Scutellaria discolor var. sikkimen-
sis (n=16), S. oblonga (n=12), Anisomeles heyneana ' (n=24), Leucas
hiflora (2n=34,36), L. mollissima var. scaberula (2n=28), Notochaete
wamosa (2n=24).

boogoo Bgbfogrror dggBstgms JomBmbmdgdo Bmyrmgs, Logédy goo-
bgdb 0,5-3,5 1 Boobob, yagreby abdgeo Jomdmbodgdo Bsmgbos — No-
tochaete hamosa-Bo, yggeoby dmyerg — Leucas cephalotes-Bo.

Ybfaamor Gofumbos gibogrrgbodsdo dgombo  dgznmebnw ol
Beogdl, gooobbgdo Bmédol gobamgdBos.

aobbobogbnmas Fgbfsgmomo g Jomdebendgdol doé bogb-
a0 % bVoag’r‘@na JhBebmdoms o@(m&-]o-g&nu; ©o SMQOSQ‘MC@N’U (B3
o@os, © o oo Ubgopabbge (odumby-
3ob g3merny3osBo.

4390 gb @3B0 Bogmomgdl, hmd Hhode  Stachydeae bogowse Logdomp
3ydbmagbnmes, dmogegb gammaEaabe algomebydel dsbsmymad babgdl.

HUCCIEIGBAHUE XPCMCCCM HEKCTOPBIX TTPEJICTABUTEJ/IEN
TPUBbI STACHYDEAE CEMEVICTBA LABIATAE

C. BATTAYAPUST

u
Huous

Peswowme

TTpoBesiebl IHTOJIOTHYECKHE HCCIE0BAHNA HEKOTOPBIX MHIMHCKHX BHJOB
TpHOBL Stachydeae, mpuHajgieKaNWX BOCLMH pojaM. ¥ pasHbIX NpejicTaBHTeel
0GHApYKHBAIOTCS XPOMOCOMHbIe uticia o1 2n= 18 (Lamium album L.) fo 2n=36
(Craniotome versicolor Reickb.).

Buspt Scutellaria discolor var. sikkimensis (n=16), S. oblonga (n=12),
Anisomeles heyneana (n=24), Leucas biflora (2n=34, 36), L. mollissima var.
scaberula (2n=28), Notochaete hamosa (2n=24) uccresosansi srepsbie. Ca-
Mble JIHHHBIE XpoMOcOMBI Haiijenbl y Nofochaete hamosa (3.5 1), camble KOpPOT-
kue y Leucas cephalotes (0.5p). Meiio3 peryisiped y GOJBIUMHCTBA H3YUCHHDIX
TAKCOHOB, il HAa(/i0/aeMble OTKJOHEHHs YKIaJblBAlOTEsl B NPeJiedbl HOPMbL.
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OnpejieieHbl OCHOBHbIE UHCJA XPOMOCOM HCCJIEXYEMBIX POJOB. Usieiid ‘péits*
HAMeHeHI CTPYKTYPbl XPOMOCOM, aHYIVIOHAUs, AUIONO/AMIVIONANA 1 amcuau-
IUI0MAMST B SBOJIOWMH PA3HBIX TAKCOHOB B IeoM. Bee aTi (akThl MOKashiBaioT,
yro TpuGa Stachydeae B 1eIOM JOBOJLHO FETEPOreHHA, BKIOUACT B ce0si na-
PpaVIC/BHBIC JIHHUH SBOMIOLHH.




U3BECTUA AKALEMUU HAYK TCCFP "‘#:’JJU:‘
Cepwus 6uonoruueckas, 7. 2, N2 3, 1976 st
YK 547.963.3 MOJIEKYJISIPHASL BUOJIOTHST

CATEJIJIMTHBIE JIHK BBICIIWX PACTEHUWM
T. I. Bepuase

Hremumym Guoxunuu pacmenud AH ['CCP, T6uaucu
Tocrynina 5 pexakimo  20.2.1976

Jlaetcsi coBpemenHoe momHMaHHe TepMmna «catenanthas JIHK». Paccmar-
PHBAETCH BONPOC O CTPYKTYPHBIX n ¢ BOFICTB:
catenanrinx  JIHK skusotnbix kaetok. Ha mpiwepe posos Phaseolus u Bras-
sica omicanu Cyuau PesKOro pasaMuiis GAMKHX BHAOB BHCUIAX PACTEHHii 1O
KOHUECTBEHHOMY € CaTeTHTHbIX tos JJHK. OGeysxnatorcs
JlaHHDIe, CBILICTEIBCTBYIOLIHE O reTeporentoit npupoje caresanthbix JIHK Boic-
mWHX  pacreniti. AHAJIH3UDYIOTCS SKCIEPHMEHTAJNbHbIE Pe3yJbTaThl, KacalouHecs
Qynxunonabuiy csoficts careantusx JHK sucunix pactennii, pusoxsres
Aanibe 10 cipykTypHoMy anaansy JIHK maactua i reHeTHuecKmM (yHKUHSM
JIHK xaopomaactos, otenen skian saeproit JIHK B koopamumposamin Guorere-
32 XJ10pONAACTOB

OGuapyxenne caresantnex JAHK Gbuto oGyciosieno  paspaGoTkoit
MeTOI0B TPAJMEHTHOTO YJIbTPALEHTPU(yruposanks. PapiHopecHoe yJbTpa-
wentpudyruposanue B rpaguente miorhoctu CsCl, npeioxennoe Mesenn-
conom 1 ap. [30], sBasiercst oxuuM M3 HanGoJee MEHHBIX METOJOB (pak-
unonnposatnst u xapakrepuctukn JIHK. Mozekyast IHK B rpaanente
naotocriz CsCl KOHLEHTPHUPYIOTCS B OHOM NJIOCKOCTH, B TOM MecTe, e
IIOTHOCTb cpesl pasHa cobersennoir maorHoetn JHK. Ecaun B mpenapare
JHK nmeercsi HeCKOIbKO (pakuuii ¢ OTJIHYHBIM JPYT OT APYra HyKJIEOTH]-
HBIM COCTaBOM, TO 3TH MOJIEKYJbl B KIOBETe pasjessiTcs Ha HECKOJIbKO
10J10C, TAK KaK I1aByyas IJI0THOCTb NPONOPIHOHAJNbHa COAEPAKAHHIO TyaHH-
na n nurosuna B JJHK.

C noMOIIbI0 IPaJHEHTHOrO yJIbTPAUeHTPUDYTHPOBAHHSA B KJAETKaX ps-
1 5yKapHOTHUECKHX OPraHH3MOB GbLIH OGHAPYIKEeHBI CATEIHTHbIE KOMIO-
nentbl JIHK. CartesliHTHBIMH, HJIH MHHODPHBIMH, Ha3blBAlOTCS MaJjble (ppak-
i JAHK, oramuneie no miaByyeil IIOTHOCTH OT €€ OCHOBHOM Macchl H 06-
HapyHBaeMble B BHJI€ OTJE/bHBIX 10JOC NPH PABHOBECHOM YJbTPalEHTPH-
¢yruposannu B rpasnente naotHocrn CsCl. Tepmun «caremnntias JTHK»
6bn mpeasoxken  Kurom B 1961  roay mas oGosnauenust 3THX (paxiumit
[24]. Tlox sTum nassanneM 0ObeHHAIOT GOJIBIIYIO TPYNIY MHHOPHBIX (pak-
unit JIHK, oranuaomuxest Apyr or Apyra Kak 1o J0KaJH3aLUUH B OpPraHel-
Jax KJIeTKH, TaK W 1o psany lp!/lfil/IKO-Xl/lMPl'-leCKHX CBOJCTB.

Caressintnble Komnonentst JIHK sykapuoToB MOxHO pasmenuts Ha
JBe TPYNNBl — siepHble M IHTOMIa3MaTHueckue. Ilonauany mnpexnoJara-
aock, yro cateanthbie JHK J0KanH30BaHbl HCKIIOUHTENBHO B LHTOMIA3-
MATHYECKHX OPTaHE/IAX M SBJSIOTCS MATEPHAJIBHON OCHOBOI BHEXPOMO-
coMHOll  macaencrennoctd. [1osToMy oGHapyKeHHe MHHOPHBIX —(paKiuii
JIHK B siapax HEKOTOPBIX 3YKAPHOTHYECKHX OPraHH3MOB SBHJIOCH B ONpe-
JIeIeHHOI CTeNeni HEeOXKHIAHHBIM H 3aCTaBHJIO MEPeCMOTPETh PaHHHE Tpe-
crapienus o pacnpenenendu careamutubix JHK Bo (pakuuax KieTouHbix
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opranes [15, 16, 6]. K nacrosimemy Bpemenn siaephole La'chmunghx‘é ﬁm‘hﬂ%
nonentst JJTHK o6mapyKensl y GOMBIIOr0 uicaa RCCAEA0BAHHBIX 3YKapHO-
THUECKHX Oprann3MoB. LHTONJIa3MaTHUECKHE CATE/IHTHBIE KOMIOHEHTb
JIHK Jn0KaJH30BaHbl B IVIACTHAAX H MHTOXOHADHSIX; B Psije Cayuaes, O1Ha-
ko, JHK uuronia3maTHyecKnX OpraHe/]J He OTJIHYAIOTCS MO mJjaByyeil
nortHoet ot sxeproit JTHK [15,

B nocaeuee BpeMsi B TEPMHH «CATeUIHT» CTANH BKJAABIBATH HECKOJb-
KO HHOII CMbICJ, 0603nayasi UM HedparMeHTHPOBAHHBIE MOJIEKYJBl XPOMO-
comuoit JIHK, ratomme y3Kuil YHHMO1aJbHBIIl MUK B IPaIHEHTe TJIOTHOCTH
CsCl [42]. Tloa sTto onpenesedne craid MOANAAAThL M T. H. «CKPLITHIEY
CaTeJUIHTDI, COBNAAIONUIHE MO MIOTHOCTH C OCHORHOH Maccoil XpOMOCOMHOI
JHK, no oramuaiommecs ot nocjeiei CONCPKAHHEM — TOBTOPSIOULHXCS
1noc/e10BaTeibHOCTel. B TO 2Ke BpeMst OTJHYHBIE N0 MJIOTHOCTH OT siepHOil
JIHK munopuble (paxiuH, JOKaJIH30BaHHbIe B IHTONJIA3MATHUCCKHX Opra-
HeaIaX, HeKOTOpble HCCIEN0BATENH He BKJIIOUAIOT B KJIacc CaTeMIHTHHIX
JIHK u o6osnavaior tepmunom «/IHK opraunesi».

K nacrosimemy Bpemenn nanGojiee MOJNHO H3Y4EHBI CBONCTBA CATEJIHT-
Hbix Komnonento JIHK sinep pasmubix KHBOTHBIX KieTok. Yopuur n Bpur-
Ten nokasaan [431, uro cateaantibiii komnosent JHK sixep xiaetox mbiieit
COICPIKHT KOPOTKYIO TMOBTOPSIOULYIOCs TMOCHE0BATEAbHOCTh HYKJICOTHI0B.
Ianna nosropsiouteiics nocienoBareabhoctn carenantnoit JHK mbrueit
cocrapaser 8—13 nap, a MOPCKMX CBHHOK — 6 map HyKJaeoTH10B [34].
TMokasano, uro sizepubii caresmntabliii kKomnonent JHK mbiieil soxaauso-
BaH B LEHTPOMEPHOM reTepoXpomartnie xpomocom [22, 31]. Ha ocuose
1CCIE/0BANNST IEPBHYEOH  CTPYKTYPhi CATEJIHTHBIX  Kommonentos JTHK
MOPCKHX CBHHOK 1 Mblmieii CayTepH [34] cunTaer, uTo OHH BPSL JH KO-
PYIOT CTPVKTYPY KaKux-1u60 GenkoB. [1oapo6HO H3yuesl Takike (u3nKo-
XHMHUeCKHe CBoiicTBa cartejaantnoro kommonenra [IHK, ob6uapyxusaemoro
B KJETKaX psifla pakooOpasHbiX. DTOT KOMMOHEHT CXOJeH Mo CBOficTBAM C
cunrernueckny dAT-conommmepom, u ero coaepaine cocrasaser 10—
30% or cymmapuoit JHK [36]. ®ynxwionaabubie cBoiicTBa 3TOr0 KOMIO-
CHTA HE H3BECTHDI.

Careanuruble JTHK KHBOTHBIX, KaK NPaBHJIO, COJEPIKAT MHOFOKPATHO
NOBTOPSIOULHECST KOPOTKHE TMOC/AEL0BATEALHOCTH HYKJCOTH/IOB, JIOKAIH30-
BaHHble NPEHMYIIECTBEHHO B TFeTEPOXPOMATHHOBHIX — Y4ACTKAX XPOMOCO
BhicKa3ano TPeANON0KEeHHE 0 BO3MOKHOCTH yuacTis catesautubix JIHK
B CNapuUBaHHH XPOMOCOM MM TPHKPCIUIEHHH K BEpPeTeHy MHTOTHUCCKOTO
annapara [42]. B oranume ot careaauthbix JHK wpimeit, kotopast orpa-
HHYEHA TeTCPOXPOMATHHOM LEHTPOMEPHI, caTe/JIHTHbIe J—ll‘”’\ yeJqoBeKka 06-
Hapy)enbl 0 B 9yXpOMaTHUeCKHX yudactkax [33].

/MMHDYsi BbIIIECKAa3aHHOE, CJe/yeT OTMETHTh, UTO NOKa BCe eule Her
NPAMBIX IKCICPHMEHTANBHBIX JAHHBIX, KACAOUHXCH MPHPOABL BO3HHKHOBE-
HHSL B QYHKIHI 3THX (paxumil.

Wzyuenne careanptabix JJHK Bbicluux pactenuil umMeer mecsiThIeT-
1010 Heropio. OHH, 0JIHAKO, 0XapaKTePH3OBAHbi TODA3N0 MEHee MOJHO,
uem cateaanthpie JTHK KHBOTHBIX.

AMEPHBIE CATEJUIMTB JIHK PACTEHWH

Mexpuaosbie pasauuns. Msyuenne pacnpejesenns B rpajuente niot-
noern CsCl sinepubix JIHK BbICHIHX pacTeHMil NOKA3aso0, 4To 0.1M3KHE BHLbI
B peAeaax OHOTO PO MOTYT 3HAYHTENLHO OTJIHYATBCS MO COAEPKAHHIO
caTeVIHTHBIX KoMNOHenToB — ot 0 1o 30—40% cymMmapHOro Kojuyecisa
JIHK siaep. Orti naumuble GblIH TOJYuYeHBl Ha OCIOBE J€TadbHOTO H3yueiHs
saepubix JIHK oxosio 40 BHIOB BLICHIHX pacTenH

JIst CPABHHTEIBHOTO HCCJICI0BAHHS TEHOMOB 3YKapHOTOB HEOGXOINMO
anaausnposats sxepusie JJHK, a ne cymmapnbie npenapats IHK kaerox,
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Kxotopbie, Hapsiay ¢ siaepoii [IHK, conepikat renernueckuii matepuas mii3

mona — JIHK unronnazvarnueckux opraunemt. I'pybas ¢pakuus mep,g’g}i“ﬂfﬂ}j&
AeJsieMasi 13 POMOTeHATa JIHCTheB, BCErJa 3arpsi3HeHa HPHMECHMH XJOPO-
ngacToB W MuToXoMApHir. Kak mNoKasaam Halld HCC/IENOBaHHA, OCAXKICHHe

aep B 2,2 M pacTsope caxapospl MOJHOCTbIO OCBOOOZKIAeT HX OT IpHMe-

ceil nuronaasvaraueckux oprasesan [7]. Tlostomy oGHapy:KeHHe MaJjblx
KoamyecTs cateaauTHbiX JIHK B ounleHHBIX TaKHM €IOCOGOM Tipenaparax

€ J10CTOBEPHOCTLIO YK23biBAET HAa X siIlePHOE MPOHCXOKIeHHE.

Hayuenue caremmminbix JIHK pona Phaseolus noxasano, uro jam-
TeNbHOE Pa300UIeHHOE PAa3BUTHE POJA MOMKET BBI3BATL PE3KHE PAINUUHS B
KoaHuecTBeHHOM cojepxanun careaautroit JITHK. Yeranosaensl ase 60Jb-
1He 30HbI NEePBHYHOIO BO3/1eMbIBaHNSA KyJAbTYPHbLIX BHI0B xbaconu B 3anaji-
HOM i BOCTOuHOM noaymapun [8]. Cumraercsi, uTo rnocde pasbenHHEHHA
MaTepHKOB DO OKa3aicsi Pa3opBaHHLIM HA JIBA IEHTPA, KOTOPbiE IBOJIO-
WHONHPOBAAH He3apucuMo APYr ot apyra. Tak, suiws Ph. vigaris, Ph. mul-
tiflorus w Ph. lunatus npoucxoast n3 Mekcuku u Llentpanpuoit Amepu-
KH, I7le OHH BCTPEUAIOTCS B JMKOM COCTOSIHMH. BTopas rpynma KyJpTyp-
HBIX B10B acoan nponcxoant us MOxuoit Asun. dro Ph. aureus, Ph. cal-
caratus w Ph. angularis. Usyucune pacnpetenenus saepubix JAHK avepn-
KaHCKHX BHJCB IOKa3aJgo, UTO OHHM XapakTepH3VIOTCsi CXOJAHbIM paclpeie-
aennen B rpauente riotHocth  CsCl, comepzKkanue 1epHOIO CaTeNIHTHOTO
komnonenta JAHK ¢ naomioctsio 1,703 e/cu® coctapasier  npuOIHIHTEIbHO
30% ot cymmaptoro koanuectsa JAHK siep. Snepunie IHK asnarcxnx su-
JIOB 3HAUHTCALHO OTAHYAIOTCA 110 KOJHUECTBEHHOMY COIEPHAHHIO OT ave-
pukatckux suos (puc. 1). IHK sinep Ph. aureus xapaktepusyercs ynu-

9 m. 6
m 1.694

1.694

%703

—

Puc. 1. Pacnpeneaemie sepusix JIHK B rpamicnte naotnoct
CsCl. a—Ph. aureus, 6—Ph. vulgaris, M -JIHK M. lysodeikticus

MO/ IbHBIV PACHDETeICHHeM B rpajiHenTe MJ0TH 0CTBIG
OTCYTCTBYET CATeIIUTHBL KOMIOHEHT. Y JAPVIHX a3HaTCKIX BIHIOB COAep-
Kanue stepubix careaantos JIHK ¢ naornoersio 1,703 efca® cocrasasier
10—15% ot cymmapuoro koanuectsa JTHK sixep [13]. Pox Vitis raxe
PAKTEPH3YETCS LIHTEIbHBIM Pa30GIIeHHBIM Pa3BHTHEM B Pa3HbLIX 9KOJIOTH-
uecknx ycaosusix oturamus (Cepepnas Awepuka, Bocrousas Asusi, Espa-
3Hs1) M NPHOGDETEHHEM HEKOTOPLIMIT BHAaMH (NPOH3PACTAIOUUIMI B paiio-
HaX NpoHCXozxaenns (GUATOKcepbl H rpHOGHBIX 3aboesauuii — B KOro-soc-
Tounbx pafioriax CeBepHoit AMEpHKH) HACAAYCMOil VCTOMUHBOCTH K
JoKeepe # rpuGHbIM 3aGoaeBannsiv [9]. ITO OGCTOATEABCTBO MOMIO TaxKe
BBI3BATH OlpEIEJICHHBIE PA3JIHUASA B NepBAUHOl cTpyKType siiepubix JTHK
9THX OPraHi3MoB, YTO B cjayyae 3HAUYHTCAbHBIX H3MeHeHHIT MOTJI0 OTPa3HTh-
A M Ha HYKJISOTHTHOM COCTaBe H, CJe10BaTeJbHO, HAa 3HAYCHHH NJaByueil
mrorsoct Modekya JHK. Jlas u3yuennst 5Toro Bonpoca ObIIM mMpoaHasi-
suposanbi siiepusie JHK pasubix srjos posna Vilis, npunagickainx rpes
PasoOUICHHBIM 1leHTPAaM NPOH3PaCTaHIs.

Maasyuas naorkocts saephoii JTHK Beex m3yueHHLIX Buic
tis cocrapasier 1,693 e/cud. dro  coorserersyer 34% T'll-nap,




\l
THT, uTo Mosexyabt JIHK He comep:KaT MHHOPHBIX —OCHOBAHHIL ljl‘urmz
naenrnunocts aaepupx JIHK ncene1oBaHHBIX BHIOB B Npejesa J" J% “J
TEALHOCTH JAHHOTO METONA YKA3HIBAET HA TO, UTO HE3ABHCHMOE PA300IICH-
HOE Pa3BUTHE IAHHBIX BUJAOB B TEUEHHE JOJrOTO NEPHOJA BPeMCHH B pa3-
JUMUHBIX YCJOBHSIX BHEUIHEH CPe1bl He TMPHBEIO B JAHHOM CJyuyae K KaKoMy-
JH00 3HAUMTEJBHOMY PA3JIHUHIO HYKJCOTHJHOTO cocrasa siepnbix JHK,
KOTOPOE MOXKHO OBLIO OBl JeTEKTHPOBATH METOJAOM FPAJHEHTHOTO yJbTpa-
HeHTPHYTHPOBAHHS.

lenernueckass GaH30CTb BHAOB pofa Vilis moxTBepkjgaercs Jerkoit
HX CKPEUHBAEMOCTbIO H 00PAa30BAHHEM MEXKBHIOBLIX I'HOPHIOB KaK IPH ec-
TECTBEHHOH, TaK M NPH HCKYCCTBEHHOI THOPHIH3ALMH.

3HaunTebHOE PA3THUME OTAETbHBIX BHJIOB TO COJEPKAHUIO CATE/IHT-
HBIX KOMIIOHEHTOB XapaKTepHo Aasi pona Brassica. Pox Brassica BecbMa
noanMopden, on corepKut dosee 100 AUKAX H KyJAbTYPHBIX BHI0B. OCHOB-
HBIM (DaKTOpOM BHI0OOpasoBaHus poja Brassica cuntaeTcst aHsyrIOHIMS.
BuecTe ¢ TeM B JaHHOM pOjie IMPOKO HPEACTAaBICHBl M aJLIONO/HIVIOHABL.
» Tpeyrombuikom Brassica* maswisaicr Tpu Tewova: B. nigra, B. campestris,
B. oleracea [8]. Dra rpymna passhsarach Ha AMIVIONAHOM Yypose. Ot cove-

y mgm
2
i Vil \\

carinata juncea

n=3 2n=36

AABB AACC

7 X

a \\

oleracea napus campestris
2n=18 ——— 2n=38 «—— 2n=20

BB BBCC cc

TaHysl 3THX TEHOMOB, Uepe3 eCTECTBEHHOE CKPEUMBAHHE C NOCIE YoM Vi
HHEM uHC/Ia XPOMOCOM, ripousount B. juncea, B. carinata, B. napus. B. juncea
u B. napus ObUIM HCKYCCTBEHHO CHHTC3HPOBAHBI H 3THM GBUIO [10TBEPKIEHO
X TIPOHCXOZK/CHHE.

Ha puc. 2 npusoastes kpusble pacnpesnetenns saepupix JJHK 9 BHaoB
pona Brassica, MpHHANNCKALNX WECTH PA3HOXPOMOCOMHBIM Tpynnam. Hs
9THX JaHHbIX CJCAYeT, uTo JJIsi poja Brassica XapakTepeH siepHbIl carel-
anruptit komnonent JAHK c naasyueit niotoctsio 1,704 2/caud. Koanuectso
ITOTO CaTeIHTA BapbHPYeT B WIMPOKHX mpeienax (Tada.). OH NOJHOCTbIO
orcyrersyer y B. oleracea, y B. nigra ero koamuectBo jocruraer 37%.
Ocrajbibie BHAB 32HHMAIOT B STOM PSIy NPOMEXKYTOUHOE MOJOKEeHHe M0
COIePKANHIO JAHHOTO caTesInTa. 3HAueHHe TIaByueil MIOTHOCTH OCHOBHO-
ro xoMmmonenra — 1,696 e/cu’, TakKe HIEHTHUHO y BCeX HCCIeJ0BAHHBIX
BH10B pona Brassica.

JLAsi BBISBJACHHA T. H. <CKPBITHIX» CAaTeMAHTHBIX KoMmmoHentos JHK
HCHO/Ib3YETCs TpaiieHTHOe VabTpauentpudyruposanie B CspSO, B npucyT-
CTBHH HOHOB TSIKeJIbIX MeTauioB. Moaexyast JJHK npu pH 9 o6paTumo cBs-
3bIBAIOT HOHBI PTyTH. Il0Ka3aHO, 4TO CBSI3LIBACMOCTD SIBJSIETCH CEJNEKTHB-
noit — Gorateie AT-napamu JJHK cBs3bIBaIOT HOHBI PTYTH G0Jiee SHEPTHUHO,
nexenn Goratsie Ill-napamu. Ilanasywast miorsocts JHK B rpaanente
Cs,SO4 npu cesi3biBaHmi CHAbHO yBeamuusaercst. [Tostomy peaxuus wc-
TOJIb3YeTCsT ISl CO3AAHHS GOJBIIOTO PAa3JHUHS B 3HAUCHHSX MjaByveit
niorHoctH Mexay (pakuuamn JHK ¢ pasiuu#biM  COCTaBOM OCHOBAHHIL
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Tlpu nccaenosanun stum  Merogom JHK sizep B. rapa 1aer 1sa nuka 1’;\ %/
rpajuente — Jerkuil, TOMOTEHHBI, COOTBETCTBYIOLIMIl CATEIHTHOMY KOMpyz 15 5920
NOHEHTY ¢ IVIOTHOCTDLIO 1,449 2/cu® m TsKeabl, GoJsee MMPOKHE — OCHWHL= 101935

TaGauua
Tenovni miion Brassica [8] (no Mopuiara)
6| e |PER e e | g
pynne XPOMOCOM eocTae xowonenTa, %
I | B. campestris L. 10 cc 24
B. rapa L. 20
B. chinensis L. 19
B. pekinensis Rupr. 20
Il | B. nigra Koch 8 AA 37
| B. oleracea L. 9 BB 0
IV | B. juncea Coss. 18 AACC 28
v | B. napus L. 19 BBCC 7
VI | B. carinata Braun 17 AABB 2

HoMy (maaByuasi miotHocTb — 1,517 2/cu®). B aHAJOTHUHBIX YCIOBHSIX 5K-
cnepivienta s npenaparax JIHK szep B. oleracea naGmoaaercst Juip oc-
HOBHOi KOMMOHEHT ¢ TJIOTHOC-
Ti0 1,520 2/cm®. CrenoBareiin-
HO, 3TH 3KCNIEPHMEHTH yKa3bhl-
BalOT Ha OTcyTcTBHE y B. olera-
Cea  «CKPLITOrO» CATEJIHTHOrO
* KOMTIOHEHTa.

0Oco6o ciiefyer OTMETHTb, UTO
10 KOJIMYECTBY €AHHHUHOTO Ca-
TeJIHTHOTO KOMIOHeHTa B. nig-
ra NPEBOCXOJNT BCE H3yYEHHDBIC
JO CHX TIOP 3YKapHOTHYECKHE Op-
TaHH3MBL  AJIIONIOJHIIONHbIE
BHIbI, BOSHHKIIHC HA OCHOBE
CKPeUMBAHHS  TpejCTaBHTE el
«tpeyronbunka  Brassica», xa-
PAKTEPH3YIOTCS TTPOMEIKYTOUHBIM
KOMHUCCTREHHBIM ~ COJEpKAHUEM
caTeINTHOrO KoMnonenta, Han-
MeHbIICe  KOJIHUCCTBO  (OKOJIO
7%) naGaonaercs y B. napus,
OHH U3 POIHTENIEIl KOTOPOro He
comepaxnt careaantayio  JIHK. : 1
O™ nanuble CBHAETEJBCTBYIOT 1.696 1.704 m . 16596 1.704 m
0 TOM, UTO OTAEJIbHbIE BHIBI C ‘
PABHBIM COJACPIKAKUEM SIACPHBIX
CaTe/NIHTHBIX KoMmoHeHToB JIHK
MOTYT JaBaTh AJLIOMOMHILIONB
€ 1IPOMEKYTOUHBIM KOJIHUECTBEH-
HBIM COZIePYKAHHEM CATe/LTHTHBIX
xomnonentos JITHK. Tlosisaenne
catesutiplX JTHK y poauTenbCcKux BHIOB, MO-BHIHMOMY, MpEIeCTBOBA-
710 06Pa30BAHHIO YKA3aHHEIX aJVIOTIOJHILIONI0B 1.

Puc. 2. ‘Pacnpenencuue sixepubix JIHK B rpaui-

ente nuotsoctn CsCl. a—B. nigra, 6—B. juncea,

8—B. carinata, v—B. campestris, 1—B. rapa.

e—B. pekinensis, x—B. chinensis, x—B. napus,
a—B. oleracea
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7
TTpeanoaaraercs, 4T0 OCHOBHBIM (DaKTOPOM 3IBOJIOUHH poja B?‘asy/ﬂ/

SABJISNIACH aHdYToHus. PuoreneTHueckoe v uucaa Xpom
00BIUHO CBSI3BIBAIOT C HEPaBHOMEPHOI Tpa\choxauueh Mem Ty WOEONOIDE 5
PHUHBIMH XPOMOCOMAMH, CONPOBOK/1AaeMOil TIOTepeil reTepoXpoMaTHHOBbIX —
reHETHUECKH MHEPTHBIX, @ TakzKe LeHTPOMEpHBIX obJacteii xpomocom [35].
Ecan JIONYETHTD, UTO B poay Brassica 0CHOBHBIM ralIoOnJIHbIM YHCJIOM $B-
asieres n=10, a Buab ¢ n=9 M n==8 BO3HUKJIN Ha OCHOBE AHIYINIONTHH,
TO M3 3TOr0 CaAelyer, uTo npu obpasosannu B. oleracea Gulan noJHOCTbIO
YTEPSIHbl YUACTKH XPOMOCOM, COjeprKaliie cateamuthbii xomnonent JTHK,
B cavuae ke B. nigra — yuacrkn JIHK, conepxamme uacrs JHK, cos-
najxaioueil mo NJOTHOCTH € OCHOBHBIM KOMIOHEHTOM. dro 1PeAnoaoKeHHe
HAXOIUT Ofpele/ieHHOe M0TBEPXKICHHE B HCCJACIOBAHHAX MOCACHIX JeT,
1o bIBAIONIHX, YTO TeTePOXPOMATHH JKHBOTHBIX COJTE€DIKHT KaK CaTe/JiHT-
uple JIHK, rax u ¢paxunm, copnajaiouiue no nioTHOCTH C OCHOBHBIM KOM-
nonentom [33]. IToaTBeps 1eHueM BBIIEYKA3aHHOTO SABHJIOCH Obl 0OHADY-
Xenue vy KaKoro-aubo BH1a Brassica ¢ n=9 onpeleJeHHoro KOJauuecTsa
sllepHoro catedannthoro komnosenta JHK.
Jas oObsichenust reteporenHoro xapakrepa siepubix JIHK Buicumx
PHCTL‘!II{H MOZKHO TPeANOJIOZKHTh, YTO BBICLIHE PACTEHHs ¢ aCHMMETPHYHBIM
Xapakrtepom pacnpenenenus siepubix JIHK ssasiores apesnuvu 10110~
JIHIVIOW1aM K, BO3HHKIIHMH Ha OCHOBe l’!‘l()p!‘l!l‘{3ﬂkl||" [)élCl'C“Hl'"i € pasany-
HBIM HYKJACOTHAHBIM coctaBoM sutephbix JIHK. Tloxxomsugy — odbekrom
JUIst OLEHKI 3TOTO NPeANoNoKeHHs spjsercs cemeiictso Graminae, B 3B0-
JHOLHH  KOTOPOTO AJJMONOJUIVIONIHST HrpaJsa OYeHb Ba/KHyl0 pPOJb. TBK,
Msrkas nmenuua Triticum aestivum cumTaercs JABOHHBIM aJJIONOJHIVIOH-
zom ¢ gopmydoit renoma AABBDD. Tokasano, uto B oGpasosaHun rexca-
MO THOM TIIEeH b NPHHUMAJN yuiacTHe JHIJIOHAHAA TUIeHHIa (FEHO\‘K A),
a Takike Hekotopbie BHAb pojaa Aegilops (resombt B 1 D). Xopowo n3sect-
Hbl I HCKYCCTBEHHDBIE MEZPOJOBbIC CKPEIMBAHHA B lIDelesiaX TOATPHOB
Triticinae ‘¢ o6pasosanuem amtononumionzos Triticum X Aegilops, Triticum X
Secale [8].
L MMerprusocTs muka sinepuoit JIHK 7', aestivum B rpaamnente 110THOCTH
YKa3blBaeT HA 3HAUMTEIbHYIO OJH30CTh HYK/ICOTHJHOTO COCTABA TCHOMOB
A B u D, cocraBisionmx JaHubiii BUA. DTO TONOKEHHE NOLTBEPIKIALTCS pas-
e HHBN paccMOTpeHHeM KpuBBIX pacnpeesienst saepustx JIFK T'. monococcum
(resion A), T. palaeo-colchicum (venomst A u B) u A. squarrosa (remom D)
B rpagnenre mroroctn CsCl. dopma KpUBBIX pacrpejieeHks U 3HAUCHHs Il1a-
Byunx miorHocteil sizepunx JIHK  ykasaunbix sugos we ormmwaiores ot JIHK
siiep T. aestivum. Siaepuvie JTHK S. cereale n MekpozoBbix ruGpusos Trifi-
cum X Aegilops w Triticum X Secale Takie XapakTepusyioTcst CHMMETPHUHBIM
pacipejieieHHeM o 3HauenneM ruayueit miotnoctn 1,701 efen® [3].
ITH J1aHHble CBHAETEJbCTBYIOT ob OTCVTCTBHH p(ll'”rl‘l”l‘l MexKay faep-
ubivi JIHK oraenbnbix ruGpuios noarpudu Triticinae B mpenenax uys-
CTBHTEJBHOCTH JaHHOro MeTo.1a. Ha ocHoBe >THX HCCIeOBAHHI MOMKHO
3AKJOYHUTH, UTO CO BPEMEHH BO3HHKHOBEHHS T. aestivun v “'Kﬂ(‘{)THJHHﬁ coc-
tag JIHK si1ep poinTesbCKnx BMIOB NOABEPresl HE3HAUHTEIbHBIM H3MeHe-
HHUAM HJIH Ke H3MEHEeHHUs] HX TeHOMOB K B CBOGOIHOM BHJE, TaK H B COC-
rase T. aestivum nocuan oaunaxosbiii xapaxrep. Mccaenosauus Benunua
1 MaxKaprn [12] 1o onpeeeniio crenein pasanuuii renomos A, B n D
MeTo10M THOP auuu K—/AHK mnokasann 3HaYHTEAbHYIO OJH30CTH
NEePBHYHOH CTPYKTYPBl OTAEJAbHBIX 1P JICTaBHUTENIeN TpHJhl Triticinae.
ALt U(’)HEIP}'JK(‘HHH BO3MOZKHOCTEH B3aHMOCBA3IH MEKIY AJJI0TIOJTHILIO-
HAHell W acUMMeTDHUHOCTbIo pacrnpeiesenuss siaepubix JXHK B rpannente
TWIOTHOCTH XJOPHCTOrO He3Hst HQOﬁXO!{HMO ,'lanbuei'n.uee Hcedse0Banue 50J1b-
wWoro Y MCKVCCTBEHHBIX H €CTEeCTBEHHBIX aJJIONOJHIIOHI0B.
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W)
3a mocaediie rofbl psA ABTOPOB HAGAIONAN HAUHTCAbHbIC PASIHGNG
110 CO/lepKaHUIO caTeJTHTHBIX Komnonentos JIHK B npenesniax pona uy i 1
BOTHBIX opranu3moB. Tax, Xenuur u Yokep NoKasaiu, 4To carTeiuplgre 1101950
JHK y natn sunos poa Apodemus BapbHPYIOT K&K [0 KOJHUECTBY, TaK
# no naasyueit naoroctn [18]. Carron n MaxKaaym ycranoBuan oteyt-
CTBHE Yy TpeX TamJIaHACKAX BHAOB poaa Mus JTerkoro caTe/NIHTHOTO KOM-
TioHenTa, Xapakrepsoro aast M. musculus [38]. Tpasaarusu u Ap. onuca-
JH PASJAMUMS 1O COACPKAHMIO KAK JENKHX, TAK H TSKEJBIX 0 OTHOMICHHIO
K OCHOBHOMY KOMIOHEHTY SIIeDHBIX CATeJJIHTOB V OTHe/bHBIX BHIOB poia
Drosophila "[41]. Pasamuus 10 KOJHUECTBEHHOMY COEPIKAHHIO SIEPHBIX
careaantos JHK nadaionann y pona Equus [10]. OcoGenno 3naunteb-
Hble Pasauus N0 COAEPKAHMIO CATMIHTHHIX KoMmmnouentoB JHK wnaGuio-
naiotesy cymuaThix Kpoie (pox Dipodamys) [291.Y D. ordii cysMmapuoe Ko-
JMYECTBO JABYX  caTeJHTHBIX Kommosentos JIHK cocraBaser 52%, y
D. spectabilis — 14%.
Pusuko-xumuueckue coiicrsa. Brigenenne caremmntanx JIHK Boicmnx
pactennit B UMCTOM BHIE TPEACTABJILET CJOKHYIO IKCIEDPHMEHTAIBHYIO 3a-
Jauy n3-3a GIM30CTH 3HAYEHHH MuaBydell IJIOTHOCTH OCHOBHOTO H CaTes-
JHTHOTO KOMMOHEeHTOB. ITo HAIUMM JAHHBIM HauGoJee MOJXOAAMHM METo-
JOM LIS STOM IeJH SBJSIeTCS DABHOBECHOE yJbTPAUEGHTPH(YTHPOBAHHE B
rpaauente miorHocti Hg**—Cs,SO,, nossosioniee 3HaUHTEIbHO YBEJIHUHTD
aucTaHuuio Mexkay KommnoHentams JHK (0CHOBHOI KOMIOHEHT BCJeCTBHE
Gostee BbICOKOTO Cofepanusi AT-nap oHepriuHee CBA3bIBACT HOHBI PTYTH,
HeKeJH catesinTHel). [ToAGHpanCh TaKHe 3HAYCHHS Tj, T. €. MOJSPHOC
cooTHoureHne nonos prytu K dochary HHK, korma cartemmutaas JTHK,
TKkenas B rpaanente miaotHoctn CsCl Mo cpaBHEHHIO ¢ OCHOBHBIM KOMIO-
HEHTOM, CTaHOBHJIACH JIETKOil B rpajuente mioTHocTH CseSO4. JIBykpaTHOE
yALTPaUeHTPU(YTHPOBAHHE B 3TOM TPalHeHTe MO3BOJSET BBUICAHTH CaTel-
autityio JIHK B uucrom Buje u J0BOJBHO 3HAYHTEJNBHOM KoJsimuecTse [2].
Baxnyw undopmanno o csoiictsax carenantusix JHK ssicmux pac-
TeHnfl 1a10T KpuBble Muasienus. M3 nameit panueil paGoTel SBCTBOBANO, UTO
®pusyio naasienns cymvmapuosr JHK smep Ph. vulgaris (momnas cuna

N~

50 55 60 65 70 75 T
Puc. 3. Kpnsuie naasaenmst JJHK B 0,015 M NaCl, 0,0015 M unrpata Na, pH 7,0.
a—ocHoBHOIi, G—catenanthbiii komnonents, B—JHK E. coli
0,15) rpy6o MOXKHO pa3GHTL Ha JiBe CHIMOHJHBIE KPHBBIE C TeMIepaTypaMi
unasienust ~ 85 n 95° [6]. CuemosatenbHo, eciu cyauth no Ty, pas-
6. Cepust Gnonormueckas, 1. 2, Ne 3 265
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HOCTb Mexkay AByMs kommonentamu JHK Ph. vulgaris mo cojepiRanuy /
TL-nap 0JKHa COCTABJIATH ~ 24, (pasHHIle B TeMIepaType TLIaBJgHAisE,
B 1° coorercrByer 2,4% I'LL). [To 3HaueHusiM JKe IyaByyeil MJIOTHOSTH-ITALIY )
PasHOCTb He JOJIKHA MpeBbimaTh 9%. 3HaunTeIbHAS Pa3HOCTH IHAUEHHIT
Temneparyp IJasjeHHss OCHOBHOTO H CaTeJJIHTHOTO KOMIIOHEHTOB TIOATBep-
JKJAETCS  HCC/IE0BAHHEM TePMHUECKOH JeHaTypaluH HHIHBH/YaJbHBIX
dpaxuuit JHK (puc. 3). Obnapyxusaercs, yt0 (paKius caTeJJIHTHOR
JIHK conepKHT —HH3KOIIABSIUIANCS KOMIOHEHT, H B IeJOM ee KPHBAs
TnpaBJeHHst HocHT OH(basHblil Xapakrep. dTa reTeporeHHOCTh He HaGmonaeT-
cst mpu naassiennn cymmapnoit JIHK n3-3a yacTHuHOrO HasIoXeHHs KPHUBBIX
caressurioit JJHK u ocHOBHOrO KOMMOHEHTa.

OGuapyKeHnHasi rereporennocts carestutoit JIHK Ph. vulgaris nocut
He BHYTPHMOJEKYJISIDHBIIL, @ MEKMOJEKYJIAPHBI XapakTep, 4TO NOATBEp-
JKAAETCS  HCCTE/\OBAHHEM — PEHATYPAIIHOHHBIX
cpoiicts (puc. 4). Korsa nedparmentnposan-
Hblit nperapar caremrnoit JHK penarypu-
pyetcst npi pasubix snavennsx Cot, To; JIHK
pacuemniserest Ha e (pakumn. ®paxuus I,
COOTBETCTBYIOMIAA 110 KOJHUECTBY HU3KOILIA-
BSIIIEMYCSI KOMIOHCHTY, PEHaTypHpYeT Hec-
KOJIBKO GhiCTpee INpH GoJee HU3KHX 3HAye-
musx Cot. T'eTeporeHHocTb caTesiIiTHOTO KOM-
I'OHCHTA MOXKHO OCHapyWThb H B IpajHEHTe
05,80, cojepaamieM Hg** npu yBesHyeHHH
suauennsi 1y, [Tosiasiomulicss NpH 3TOM KOM-
nosenT K MOKHO OTOXKLECTBUTD € KOMiIO-
HeutoM 1 caTe/uiuTHOl (JpakKiiK, Habojae-
MbIM LpH [IAB/JCHHH M pPEHATYpailiu.

Tipn usyueHuu KHHETHKH —peacCoiHaluu
101y HAIOTCS CJIeYIOIIHe Pe3y IbTaThl (puc. 5):
octoproii  komronent JHK mnpu  3nauennn
Cot=4 penarypuposan ~ na 40%. dro yxa-
3blBAET HA TO, UTO JaHHas (ppaKuusi retepo-
TeHHa, COCTOMT M3 IOBTOPAIOMUXCS M YHH-
KaJIbHBIX T0CIesoBaTenbHocTel. [l penary-
palH  IOCJe/HMX — HEOOXOAMMBL  GouibluHe
snauennsi C,t. Kprsas peaccouuaumn  carei-
aurnoit JIHK npoctnpaeTcs Ha TPH {IeKaibl
Cot 1 HOCUT JIOBOJIBHO CJ0KHBLT XapakTep.
Xors npu Cyt=4 nabmozaercst NOYTH IOJHAsSK
peacconmannst Beeit JIHK, dopma kpnsoii con-
JIeTETHCTBYCT O HAJOMKEHHH HECKOIbKHX COC-
TaBSIOLIMX KPHBBIX, OCOGEHHO 3TO TO/uep-
KHBAETCA PE3KHM CHHKEHHEM XOJa KPHBOH B
noceskeil ee yacti. Jlauna OcHOBHOH wacTH

' |

1.703 1.717 m

Puc. 4. Pacnpexedenme catenmt- 1osTopoB careiantnoii JIHK Ph. vulgaris,
Horo Kowmnonenta IHK Ph. vilga- 10-BuIMMOMY, copasvepHa Jyumne JIHK dara
ris B rpamente maothoctn CsCl. T2. Kpupas peacconuauny, BMecte € TeM,
a—naTuBHbi,  G—jeHaTypnpoBan- yKa3blBaeT HA CyIIeCTBOBAHHE GOJee AVIHHHBIX

nutii, Jlanee perary npi [OBTOPSAIONHXCS TOC/IE/I0BATEbHOCTE .
pasubix  snavennsx Cot, 8—0,03, Tereporennbiii Xapakrep HaG/I0aeTcsi W
r—0,12, 1—1,44, e—3,0, x—16,0 st care/mutoB poza Brassica. Ilpu Bbico-
KoM 3nauenun r; caresmrias OIK B. nigra
pacniajaeTcs na ABa PaBHBIX KOMIOHEHTa, B ciyuae e B. rapa xommiectso
TIPOMEKYTOULOTO KOMIIOHEHTa HECKONBKO MeHbIle.
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Takum oGpasom, usyuennsle Hamu catesantabie JIHK sbicimnx P ‘HQ
HHH SIBASIOTCA NPEACTABHTCAAMH CATeTHTOB-BOCH, T. e. (paKimii, A0
WHX OJHH NUK B rpajuente miornoctn CsCl u pacuwenssioluxess na ABa
Kowmrnoenta kak B rpaguente Hg**—Cs,SO,, tax u npn  penarypauuu u
1J1aBJIEHHH.

Uro oGycaopanBaer anoMaabnble cpoiictBa caresntbix JHK Bbic-
wux pacrenit? ONHO H3  OOBACHEHHI MOKET 3aK/MIOUATHCS B HepaBHOM
pacnpenesenun 5-Meruaurosuna Bo (pakunsx IHK. Henasno noxasano,
uto 5-Mell ymenpmaer miornoers JHK ® rpaamente CsCl, 1o yBeamun-
BaeT Temnepatypy nuasaenus [17]. AHoMaabHble CBOHCTBA CATENIHTHBIX
JHK sricmux pacTenuit MOXKHO OGBACHHTD, JONYCTHB, YTO OCHOBEAS YACTb
5-Mell conepwntes npenvyimectsento o dpakimm 11 catemmurhoit JHK.

100
90
80
0

07 10" 0° o

Puc. 5. Kunernka peaccomnawm JHK B 1,0 x SSC. A—ocHoBHOf
@ — carenanmnii xoMnonentt, g — JIHK dara T2

Pynkunonanbuas poab. [1oKasano, uro caTeaHTHBIE JHK Bbicumx
pacrenuii coxepxar rensl puSocomanbioit PHK [40]. Brio  srickasano
TPEINIOJIOKEHHE, COMTacHO KoTopomy stephbie JIHK Tex pacrenuii, koTopsie
001214107 BLICOKOH THOPHIM3ANHONHOf crocobHoCThIO ¢ pPHK, comepxar
CaTeJUTHbBIE KOMMOHeHTH.. OaHako oTieabHble BHAB pona Phaseolus,
Ounskue 10 conepxanmio resos pPHK u Koamuectsa JAHK Ha xaerky,
SHAUUTEJLHO PASIHNAIOTCS Mo KoqmuecTBy catemnthoii JHK [1]. Hmetor-
Ci H Jpyrie NMaHnbic 06 OTCYTCTBHH KOPPEJSIHH MEKAY CONepIKaHHEM Ca-
reanntHOlt JIHK # Ko/sHYecTBOM pHGOCOMAbHBIX TeHOB. Tax, oxHOKOMIIO-
Hentnas JTHK ayka comepxut Goubie rewos puGocomanbhoii PHK, me-
eI THIKBBI, Y KOTOPOIl COAepIKaHHue SAEPHOrO CaTeNIHTHOTO KOMIOHEHTA
JAHK nocruraer 189% [20].

Hsyuenne nexoroprix carematunix JTHK merozom peaccomnaumm mo-
Ka3aio, uTo JUIHHA TOBTOPAIONHXCS NOCJEIOBATEALHOCTEll Y OTIENBHBIX
BHIOB MOXKET BapbupoBath Gosee yem B 20 pas. Cieldyer HMeTb, OJHAKO, B
BHILy, UTO METOJ CKOPOCTH PeacCoUHalHH OXHOHHTeBbIX (parmentos JHK,
C MOMOIIbIO KOTOPOTO PACCUMTHIBACTCS JUIHHA TOBTOPOB, JaeT HECKOJbKO
3aBBIEHHbIE PE3YJILbTAThl BCACACTBHE INIOXOTO CAPHBAHHS JAMBEPrHPOBAH-
HBIX Ti0cenoBaTenbHocTell Hykaeotnaos B JIHK [34].

HexoTopble paGoThl CBHAETENBCTBYIOT O (yHKUHOHAMbHO reTeporeH-
Hoctd caremantielx JHK Boicmnx pacrenwmii, Tak, y poxa catemtutoHoc-
HEIX pacTenuii Kpupkle pacnpeienenns B rpajuente miotnoctn CsCl puGo-
coMalbHLIX renos u caremmutabix JIHK me cosmamaior [21]. TTokasano
TaKKe, 4TO OGHAPYKHBAeMblii B TOJUTEHHBX XpoMmocomax Ph. multiflo-
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rus careanutblii komnonent JTHK, exomubiit ¢ KoMmonentoy I eafcmmrs
noit JIHK Ph. vuigaris, ne copepxut reust pPHK [27]. cle=nlindy
B nesom renwt pPHK cocrapasiior manyio uacts catesantnsix [THK
BblCIIHX pacTeHnil. DYHKIHH OCHOBHOI €€ MacChi OCTAIOTCS HEACHBIMH.

JHK MJACTHA

B pacrenusix yHKUHOHHPYIOT TPH TEHETHUECKHE CHCTeMbl — silepHas,
TJACTHAHAS M MHTOXOHAPHAJbHas, Ocoboe 3HAUeHHe NPHAACTCs H3YUEHHIO
cTpykTypHbIX ocobennocteit THK xjoponsiactos — 571oit Bamueiied opra-
HeJuibl PACTHTE/LHOM Kierkd. B 1962 roxy Puc u Ilnayr snepsbie oGuapy-
xkunu B xaoponnacrax JIHK-conepxamine (GuOpHIBL, KOTOpbie HCYe3aJH
npu oopaGorke npenaparos JJHKasoit [32]. Hecymorpst Ha uutonornyeckue
soxasaresbersa, naanune JJHK B Xaoponiacrax He GblJIO HOJTHOCTBIO TPH3-
nao, noka ata JHK He Gbiia BhLieseHa u oxapakrepusonana. B reuenue
JI0JITOrO NepHOA BPEMEHH pPeayibTaThl paboT, Kacalomuxes pacrpeede-
nust JIHK xuoponsiactop BhICHIHX PACTeHHil B Ipajuente MIOTHOCTH CsCl,
HOCHJAM TNPOTHBOPeunBLIft Xapakrep. CoBnajaer Ju OHA 1O ILIOTHOCTH C
siteproit JIHK, nMeer yHHMOJa/ibHOe CTPOGHHE HIH COACPIKHT CATCIIHT-
Hble KOMIOHEHTH? BoT Te riaBHble BOMPOCHI, KOTOPble CTOSIA Nepe neeie-
JoBaTensvMu B Teuenne psiaa get [5]. Ilpuunnoii pasHoriacus sSBasIOCH OT-
CyTCTBHE KOHTPOJS YCJOBHH BBIIEJCHHS KJACTOUHBIX OPTaHe/ I H3-3a HeuMe-
HUSL TOUHLIX KPHTEpHeB HX HieHTH(uKaumu. Best npobiema saxuiouanach
B ToM, uto uernnnas JJHK xaoponaacros, 6auskas no miaorsoctn ¢ JHK
sjep, wieHtTHpUUHpoBanack Kak npumech steproit JTHK, a muroxomapu-
aapnas JIHK, kortopas B rpa-
ZMEHTE TJIOTHOCTH OGHApYKUBa-
eTest B BH/AE OTAEJNBHOM NOJOCH,
paccvMartpHBajiach Kak - XJA0po-
niactHas [7].

B nacrositee BpeMst npeBain-
pyeT MHeHHe, COTJIacHO KOTOPO-
my JHK  xjo0porniactos BblCLIHX
pacTenuii XapaKTepuayercs yHu-
MOJAJBHEIM PACrpeie/ieHHeM B
rpajHente MJOTHOCTH KaK B Ha-
THBHOM, TaK W B (parMentupo-
BAHHOM  COCTOSIHHH  (pHC.
Maasyuas niornoets JHK xao-
h POMJIACTOB BLICIUHX H HH3WHX
! pacTeHuil IOBOJbHO OJH3Ka I
d cocrasasier  1,685—1,697 2/cud.
‘ Buu3kuii HYKJCOTHAHBI COCTaB
) J1HK xJjioponniacToB npu 3HauH-
;n Teaboil BapuaGuabtoctn JIHK
saep (naotnocts sigepusix JJHK
y pacrenuii Bapbupyer ot 1,689
10 1,725 efcm®) MoKeT yKasbl-
BAaTb HA CIMHLIL MCTOUHHK NPO-
HCXOKJIeHHs XJoporiactos. Ta-
Kasi BO3MOZKHOCTb B HAcCTOsilLee
BpeMs M3ydyaeTcss B HAIIei Ja-
GopaTopuu  myTeM ONpeIeseHis
crenenn rubpuanszamnn  JTHK
XJ0POMAACTOB PA3HBIX  BHAOB Bhicmwux pactenmit n JHK cune-senensix
BOIOPOCJIEH.
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Puc. 6. Pacnpexerene JIHK xioporacros 5 rpa-

auente maotnoctn CsCl. A—Sp. oleracea, B — P.

satioum. a—waTuBHas, 6—(hpPArdCHTIPOBAHHAS C IO~

MOIILbIO B, T, A—par
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Baxnoii ocodennoctbio JIHK xsoponaactos sBasercs HX WHPKYAAPHaF, 0
crpykrypa. dauna JIHK X710ponaactoB Kaxk BBICIIHX, TaK H HUSLIMX PACH(015S5
TeHHil cocTapaser npudausnteabHo 40p, B To Bpems kax aguna JHK wmu-
TOXOHAPHH Pa3HLIX TAKCOHOMHUECKHX TPYTMIl 3HAUHTEJNBHO OTJIHYAETCS APYT
ot apyra. Jauna JIHK MHTOXOHAPHII BBICHIHX ZKHBOTHBIX ~ By, APOK-
Kell — 25y, Bbicnx pacrenuii — 30p 5

Oramunreabhoit ocobennoctsio JTHK  xaoponsactos or JAHK siaep,
KpOME LHPKYJSPHON CTPYKTYpHI, SABJASACTCS CHOCOOHOCTb K IOJHON 06partn-
Moit penarypauun [6]. dpyrum kpurepuem orinuus JTHK sitep # xaopo-
nracros cayxur orcyrcrsue 5-Mell B cocrase IHK xaopomaacros [23].

B xaoponaacrax JTHK npucyrcrsyer B Bujie 20—25 KoablleoSPasHbIxX
MOJIeKY.1, Ka1as H3 KOTOPHIX COJAEPHKHT JHIUL YHHKAJBHYIO NMOCHEL0BA-
TeqbHOCTb. Ilepprunas cTpykTypa aTHx 20—25 MOJIeKyJ HACTONLKO 6JH3Ka,
uTO BO3MOXKHAsT MHKPOreTeporeHHOCTs He OGHAPYKHBAECTCS INPH H3YueHHH
HX MeTOJIOM KHHeTHKH peaccounauun [11]. Mudopmaunonnas emxocrs JHK
XJI0PONJIACTOB GJAH3KA 10 KOJHuecTBY remernmueckoii unpopmannn JTHK
Gakrepuogpara T4 m JOCTATOUHA 151 KOAUPOBAHUS HECKOJBLKHX COTEH 0el-
KOB CPeJIHerc MOJeKYJSIPHOTO Beca.

Sicro, uro npucyrersue JIHK B Xaopomnactax He CBHIETENbCTBYET O
TOM, YTO GeJKH 3THX OPraHe/i JOJNKHB KOXHPOBATLCH — HCKIIOUHTENHHO
xaoponacthoit JIHK. Tlpn paccmorpennn renernueckux ¢ymxunit JTHK
XJIOPOIJIACTOB CJIE/yeT OFBETHTh Ha JBa Bompoca: uto Komupyer JIHK
XJ0ponIacTos u Kaxos Bkaax JIHK sizep u XJ0poiiactoB B KOOpAMHH-
poBanne Guorenesa XJOpPOIIACTOB?

Tloxagano, uto Bce (QyHKUHOHAAbHBIE IHCTPOHB pHOocoMaibHoi PHK
XJI0pONIACTOB JIOKanH30BaHbl B XaoponaacrHoi JJHK. Koanposanue erpyk-
Typer puSocomanbioit PHK — obmtee csoficreo JJHK xJa0pomniactos Beex
H3YUCHHBIX pPACTHTEAbHBIX opranmu3vos [39, 19].

JHK x70ponsacto XJaMHIOMOHAXbI COAEPKHT HHPOPMAUMIO, HEOG-
XOJHMYIO /IS CHHTe3a uuToXpovMoB 553 u 563. Ilpeanosaraercs Takke,
uro JIHK xs0poniactoB BKIOUAeT TEHBl, KOXHPYIOLUIHE HEKOTOpble MeM-
Gpanibie KOMIOHEHTH X10poniacTos, LluTonsasMaTHuecKas HACENyeMOCTs
VCTOIUHBOCTH K aHTHGHOTHKAM CBUIETENBCTBYET O TOM, YTO CTPYKTYpHbIE
reHbl HEKOTOPHIX OEJIKOB PHGOCOM XJOPONJIACTOB TakkKe NPHCYTCTBYIOT B
xnoponaiacruoii JHK [26].

Hudopmauns, conepxamasics 8 JIHK xaoponnacros, 3saTparmsaer
JHIIbL HEKOTOpble (YHKIMH XJIOPOTIACTOB H He OTBETCTBEHHA 3a obecreve-
HHe HenpephIBHOCTH XJIOPOIIIACTOB KaK opranest. KJieTkn XnaMuioMoHasst
pacTyT B HPHCYTCTBHH pudamnuia — aHTHOHOTHKA, UHTHOHpyowero PHK-
NoJIHMepasy XJOPOMIACTOB B TeueHHe MHOTHX NOKoJeHuil, B oTuX KJeTkax
XJOPOIIACT HOPMAJILHO PENPONYIEPYETCsl, XOT OH H CTPYKTYPHO Ke30pra-
HH30BaH # He cnocoben K dorocuntesy [37].

CHHTe3 OCHOBHOI 4aCTH G@JKOB PHOOCOM XJOPOIIACTOB, (eppeloKcH-
Ha, geppenokcun-HAI®-penyKrassl, GepMEHTOB, yuacTBYIOUIHX B CHHTe3e
XJA0pO(UIIA, KAPOTHHOMIIOB NIPOMCXOIHT NOA ynpasiennem siaepuoft JTHK,
XOTsSl B CHHTe3e HEKOTOPBIX M3 STHX KOMIIOHEHTOB MOIYT Y4acTBOBaTb H XJO-
pomsiactHeie puGocombl [26].

Takuw o6pasom, JIHK X0ponsiactos 1eTepMHHAPYET CTPYKTYpY JAHIIbL
MaJoil wacTH 5eJKOB 3TOH OpraHesJibl.
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D3OXLWIL 3BIEIGIMS LOBITWNETGN V63
0. 396049

Lofoboggmob bbé 36 a400g300b B39Bobgns Bomodook obbsodGo, Bomobn
bobondy
beyo(0sBo BeasgBegmos Ggbobo ,bodrmagmbn R6B-0b cobdgrbegy go-

agb> gofbormgros Lagombo ghmggerno wrtgwgbob Laggmognbo 26d-ob
bobajonham 2ogebydahyduns oo gnEioenh ogobydsms Bgbobgd. agebydol
Phaseolus > Brassica-b 3 by ooffy daboogbogy  bobyemd
B30 4o6bbgaggds REB-ob Laggrodmto  Jmddmbybigbob  bommgbmdhogo
Bg8Ggaemmdob dbéhog. gebborgeres dmbogigdgde, bedrrgdog dabygamadyb nds-
2wl 3ugstges badgrodnbo RE-0b 3kgbhmagbaw 3nBydoby. gesbomoby-
bg@os gfbdghodgbnee dsbors, bedgmag Bpgbgde niswegl dagbsbgens bo-
Gowodinho R68-0l gnbigond mgebydadh. dmygebormes dmboggdgde dmabgo-
@30l R63-ob Liséinjmbmmo sbsmobob Ygbobgd. gobbocrgrmos Jrrmbmdmel-
dnéo R63-0b 3960605060 Babiaogde, sahyeg) dobognme R6d-ob bewo
Jrmbmdrebeob Bomggbybob gmnbpobobgdelo.

SATELLITE DNAs OF HIGHER PLANTS

T. G. BERIDZE

Institute of Plant Biochemistry, Georgian Academy of Sciences, Tbilisi, USSR
Summary

The modern definition of the term “satellite DNA* is given. The prob-
lem of structural features and functional role of animal satellite DNAs is
discussed. The cases of sharp differences between the closely related species
«of higher plants i. e. Phaseolus and Brassica sp. in quantitative content of
satellite. DNAs are described. The experimental results on ke functional
properties of satellite DNAs of higher plants are analyzed. The data on
structural analysis of plastid DNA are discussed. The genelic functions of
«chloroplast DNA and the role of nuclear DNA in coordination of chloroplast
biogenesis are examined.
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MU3BECTUA AKAJLEMWUU HAYK TCCP oz=nMungls
Cepus 6uonoruueckas, 1. 2, N2 3, 1976

VIK 576.312.2.31 MOJIEKYJISIPHASE BUOJIOTHSE

CHHTE3 NOJIM (A) NHK-3ABUCUMONM PHK-MOJIUMEPA3OH C
MEYEHH KPbIC

M. T. Yeaunze

[z us. H. C. AH ICCP, T6uaucu

Mocrynuaa B perakumio 6.2.1976

@epyentit rpymms C JIHK-sasncnmoii PHK-oawiepasii neueitn kphc B Ka-
uecTBe CyGCTpaTa MOAMMEPA3HON PeAKWHH MOTYT HCIOTb30BATH TOABKO ORME
sykneosirpidochar (AT®). Peakunsi CTHMYTHPYETCS OCTAIBHENH HYKIEO3MI-
pudocharann (LT, LITD, YT®), a Taame Tomko YTP. deprentaribhas

peaxuns spaserca JHK-3apncusiofi 11 » Gombiucii crenein crusyanpyeres JIHK
newenn kpuic, vem JAHK apyriis ncrounnxos, Peakimis mosanasercs HKasoi,
PHKasoit u crewnguuecxism  unrnGntopann (aktunosiwn JI,  a-amanni,

Kotro kpackbiii). Kpusbie 3apicMocTi depyenTaTishofi akriptocts ot pH 1 Bpe-
MeHI MUKYGALUN UMIOT HECKOABKO ONTHMYMOB, UTO YKA3HBACT Ha IeTeporel-
woets dopwsi € JIHK-sasncvoii - PHK-nomepasii.

B XpaHeHnu H peaJu3alldd TeHEeTHUeCKON HHMOPMALMH B KJIETKAX KH-
BbIX OPraHM3MOB YuaCTBYeT CJOKHas cHcTeMa, cocrosuias u3 [JHK, cre-
nHduueckux Genkos H (epventos. KMsyuenue CBOHCTB OT/EJbLHBIX KOMIO-
HEHTOB 9TOIl CHCTEMbl H HX B3aHMOCBSI3eil J1aeT BO3MOKHOCTD Jyullie NOHATH
NPOLECChl, NpoTeKaomie B Hef.

DyKApHOTB COAEPKAT CHCTeMY (DePMEHTOB, CHHTE3HPYIOLIMX TOMO- #
reTepONoHMepbI.

Tpu dopust (A, B, C) ocHoBHOTO (pepMeHTa IeHETHUECKOro anmnapara
JHK-3asucumoit PHK-nosnMepassl 9yKapHOTOB OTJIHYAIOTC APYT OT JPy-
ra He TOJBKO N0 MECTY JIOKaJH3alHH B KIeTKe (SIPHIKO, HYKIEON1a3Ma,
IHTO30J1), HO M TO KATAJHTHYECKHM H CTPYKTYPHBLIM CBOMCTBAM H UyB-
CTBUTEJLHOCTBIO K crielprueckoMy HHTHOHTOPY o-amamutuny [19]. Kax-
Jlast M3 3THX TPYII COAEPKHT Heckoabko dopm: Ay, By, By, C, xotopbie B
npoiecce TPAHCKPUIIHA NPEIBABIASIOT Pasibiec TPeOOBaHHS K HOHHOM CH-
ae cpeawl, cnenupuueckuy Gesikam u JHK [3].

Bo mHornx paGorax oTmeuanock, uto JIHK-sasucumas PHK-noamve-
pasa Juisi TIPOSIBJIEHHSt (pepMEHTATHBHON aKTHBHOCTH He BCerjia Tpedyer
IPHCYTCTBHS 4-X HyKJI€03HATPH(OCHATOB, a B ONPEACNCHHBIX YCAOBHAX MO-
JKeT HCMOJb30BaTh TOJbKO Oz 3 HuX [6]. Bwito ycranosseno, uto B
npokapuorax o-cyonenmnuna depmenta (HK-sasncuwoit PHK-noanvepa-
3bl NOJHMEPH3HPYeT puboaieHosunTpudocdar. OcoGoe BHUMaHHE OHLIO
yiesneHo sToMy dakry Tocie Builedenns rereporennoit PHK, umemomeii na
3'-xonne mouau (A) cermenr [1i.

3ajaueil 1aHHOi PaGoTH ObLIO H3yueHHe CBONCTB (epwmeita rpynib C
JIHK-3asucumoit PHK-nonnvepassi.
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METOAMKA

Er

PHK-nosumepasdy rpynnbi C BBUIEJAJIH H3 NEUEHH KPbIC MO MERGASH1UID
3efipapra [5] ¢ HekoTopbiMH JonosHenusMu [2]. Tipn H3yueHHH BJIHSAHHS
JIHK 1a depventaTuBuyio akTHBHOCTL (epmenta C ero A0NOMHHTENbHO 0C-
BOBOKAAMN OT HYKJICHHOBBIX KHCJOT BBICAJIHBAHHEM CyJb(aTOM aMMOHHS
[6]. ®epmentaTHBHYI0 aKTHBHOCTb ONpeiesin no Meroay Posuepa [10] ¢
H3MeHeHHsMH B oCTaHoBKe peakuun [2]. MuxyGanuonsas cpexa copepma-

aa 8 mM: tpuc-HCl 80, pH 7,9;

SATA 023; I'TO, UTP, YT no 0,3

kamoi; mwtnorpeiron 0,1; MnCly 0,32; "“C-AT® 0,002 uxM (yreanb-
Hast aKTHBHOCTb ~ 400 stKiopu/mM); JTHK 200 mxe/sa. Onpeienenue mo-
J-A-cuHTesupyiouleil  AKTHBHOCTH NPOBOMMJIM TAaK JKe, Kak H B cjayuae
PHK-nosnMepu3upylouieii CHCTEMBI, HO H3 CPEjlbl HCKMI0UAMH HeMeueHHble
puGonykieosnarpudocdare. 3a KOHTPOJb NPHHHMANH PALHOAKTHBHOCTD
CTaHAAPTHOI HeniKyGHPOBAHHON POGLI, B KOTOPYIO 0 BHecelusi GepMenta
6ut0 noGasaeno 0,2 s 0,5% aanGymuna n 5 sa 0,5 N HCIO,. [das on-

peaeaenus jeicreus JTHKasnt

(pupma «Koch—Light Lab») depuent

npe;sapuTeaso nikyouposaan npn 25°C B teuenne 20 mun ¢ JHKasoir u
MgCly, a satem srocuan B cranpaptayio cpeay. Jeiicrsue PHKasp (pup-
ma «Reanal») npopepsiii BapbHPOBAHHEM YCJOBHII BHECEHHST H BpeMeHeM
nikyGaunn. PHKasy sHocnan: ¢) 1o jgoGapiennst ¢pepmenta u MHKyGHpo-
Baan 20 mun; 1) nocie 20 Aun NPeHHKYGHPOBAHHS CTAHAAPTHOH CPeabl H
nukyGuposaan ¢ PHKasofi ewe 5 mun; ¢) Kak ® B ciyuae 1, HO HHKyOH-
posamu ¢ PHKasoit 10 sun (tada. 2).

PE3YJIbTATbI ¥ OBCY)XILEHUE

Pepmentsl rpyins C JIHK-3aBucnvoit PHK-no/inMepassi HCNob3yioT
puGoanenosunrpudocdar kax cyberpar. JloGaBaenne OCTaJbHLIX Tpex pPH-

Gonykneosuarpudocdaros  cTH-
MyJaupyer 3Ty peaknmio (Tada.
1). BapbHpoBanHe HeMeUeHHbI-
Mu cy6CTparaMi B PEaKIUOHHOI
cpejie CHUJBHO BJIMSIET Ha BKJIO-
uenne C-AT® B nosauHyKJIe0-
tuanyio nenb, Tak YT® cramy-
aupyer BxJloyenne ua 26%, a
I'TO w UT® uurudupyer Ha
74%. 3avera pHOOHYKICO3HIT-
TpudocharoB Ha Ke3oKcHpHGO-
HYKJI€03HATpUDOCHATH noJt-
HOCTBIO TIPEKpALlAeT PEAKIHIo.
Tlpn u3yyeHHH 3aBHCHMOCTH
depMeHTaTHBHON AKTHBHOCTH OT
xounenrpaunn JIHK Gouio 3a-
MeueHo 0oJIbilioe  BKJIOUCHIEe B
npoGe, B KOTOpyio He Oblia
nobasaena AHK (puc. 1). 3ro
BBI3BAJO  HPELINOJIOXKEHHEe, UTO
npenapar He MOJHOCTBIO OCBO-
6oxzen ot JIHK, xors crau-
JapTHOl  WBETHOH  peakuueil
JHK B npenaparte ue obuapy-
xkuBaercst. Ilpemapar, o6pabo-
TaHnbli cyabdarom amvonus [4],

G

Bia " C-AT®, pM /mr Geaxa
=
g 8

=5

50 100 150
AHK, Y
Puc. 1. 3asucnmocts axtusuoctn JIHK-3aBucimoii
PHK-noamvepassi C ot konuentpawin  JTHK. A—
npenapar (GepMenTa, BHCOTCHHBIL CYALPATON aMMO-

B, () —penapaT GEepMCHTA Ge3 AONOMMMTEAbHOI
ourcTIin

noutu e BKjouaer HC-AT® B orcyTersHe

JIHK. CnenoBarenbho npenapat I0NOJHHTEJIbHO OCBOGOMKIEH OT HYKJIEHHO-
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77
BbIX KHCJIOT, YTO NO3BOJIHJIO H3y4HTh BJusHHe KoHnentpauun JHK na o )

A 2()
MEHTAaTHBHYIO aKTHBHOCTb. Bimsnue mpociexeno Ha JHK neuenn; Kpsier vy
(nonyueHo Hamu 1no Mapmypy u dxoncy [5]), ceaesenku Gbika, THMYCa

Ta6auna 1
CyGetpamnan creunpuuocts depyenta
14C
sCoremeie | oue camse cyderpama | Kowno um | Seteteme,
VT ATOHTTOHITO Kaxcoro 0,3 —
r'Te AT® +YTO+1ITO » =
AT® YT®4TTP41LTP ? 100
» YTo 1 126
. I'Td = 2
W LTd i 2%
d—ITe d—ATP+4-d—TTP+d—LTP xaxzoro 0,3

Tesenka (OJailHCKUil 3aBOJ XMMpPEaKTHBOB) H 3PHTPOLHTOB nTHI (dupma
«Reanal») (ta6a. 2). Hauboapmnm spdexrom crumysinnn obranaer JHK
nevenn Kpbic. JlJsi MOATBEPIKIEHHsT TOTO, YTO peaKius, KaTaliuupyemas
Ta6auua 2
Cueunduunocts THK 1 jeiicTie pasinyHbIX peareHToB Ha BKJIOYEHHE
MC—AT® B NOAMHYKACOTHAHYIO UMb

; Koautectso_pearerita, Bicmouenne
Pearentst hectao, g e
nevenn kpuic 102
cenesenk Guka 50 10
JIHK*  sputpountos nmii 2
Tiiyca Teacika 20
i - 10
IHKasa & 200 12
Axrumownunn 11§ 125 L
Kouro kpacusiit 50
; 3 100
a-aanutin 2 w
c 922
PHKasa 1 50 2
e .

* ONWTH MPOBECHE HA BHICOTCHHON CYTH(pATOM aMMONHs Gedke
a—s npucyrctann JAHK B npoGe

6— otcyrersie JIHK & npobe

C. N e—cM. MCTORUKY

¢pepmenramy rpynnst C, JIHK-3aBucnya, mpl nenoabsosaan [1HKasy u ak-
tunommuius J{ (a6 2). OHHM NOJHOCTbIO MHrHOMpOBamH BKmouenne '*C-
AT® B noMMHYKACOTHAHYIO Lenb. Bee 510 ykasmisaer a JHK-3apucumbi
xapakrep (epMEHTATHBHOI PeaKluu, KaTaJu3HpyeMmoil (pepMeHTaMH rpyn-
bl

Creunduueckne uuruéuropsr PHK-nosnmepas, rakue Kak KOHTo Kpac-
HBIH M a-aMaHHTHH, TOAABJAIOT BKAloueHHe Ha 100 u 349, cOOTBETCTBEHHO
(ta6a. 2). [IpoaykT peakuuu nojaHocTbio paspymaercs PHKasoit (tabu. 2).
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Kpusble spemenn uukyGauun u pH-saBucuMoCcTH (epMeHTaTHBHOM a8,
THBHOCTH HMEIOT HECKOJILKO OonTHMyMoB (puc. 2, 3). Kak Buao, Magﬁg@m
MasbHOE BKJIOUEHHe HabJiofaercs Ha 5 W 15 mun MHKyGHPOBaHHS H B 00-

2l
101945

L 150

3

H

=

H

S 100

8

<

&

£ 80

20 40 50 t,mim

Prc. 2. JIHK i PHK [¢}

OT BpeMeHH HHKyGauuH

nacrax pH 6,5, 8,1 m 9,5. i onTHMYMBI, N0 BCeil BEPOATHOCTH, YKa3biBa-
0T HAa HErOMOTeHHOCTb npenapata (epmenrta rpymnbi C.

200

150+

BiaC-AT®,pM /mr Geaxa
8

04 5 & 7 8 @& 10 ph

Puc. 3. JHK. i PHK Cc
ot pH cpenst

JIist yTOUHeHHS! BBIIEONHCAHHBIX CBOcTB (epmenrta rpynmsi C JIHK-
sapucumoii PHK-nosmMepassl neueHn Kpbic BeAyTesl JaJbHeiilHe HCCTe-
JOBAHHS.
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gobosgzol og adogogoro Q6B-podmgopgbnwe H68 dmgo-
dgbobo C gangol ggédghogde dmmodyhobar GgodgosBe gedmoggbydyh Bbm-
o S8B-L, bngnbg bndbebedh. Ggodges  Ueodnmohogds  mobobhg
B grgobopdhogmbasbybon (3B, G6B, T6B) oo sabymgy Sobim T6B-0o.
BotBghtmme bgsjaes olmopndmmos Q68 o mpbm  Ggtow biedn-
obogbs gobmeagob mgodgrob ©63-00. RE8-sbs, G6-sbs, sd0bmaogobo — D,
a-sdsbodobo s gobam Foogmo mbanbgs gotdgbdam Gsgosb. dbnaty,
bodgrog axdmbopegh Edmgopgdnedsh pH-by @ obsnsgool bobahdrogn-
Boby, bodgbody mddedndo Dgobebgds, bog odob BobagBadgrros, God R63-
©mgoEgdnre 63 3 Bgtee C— 3y¢gbmagby

POLY (A) SYNTHESIS BY DNA-DEPENDENT RNA PCLYMERASE C
FROM RAT LIVER
M. G. CHELIDZE
1. S. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi, USSR
Summary

DNA-dependent RNA polymerase C was examined for their capacity
to synthesize homo- and Leteropolymers. The enzyme in the presence Mn**
ions catalyzes the synthesis of polyribonucleotide chains exclusively using
ATP as substrates. ATP polymerising activity is stimulated by otker ribo-
nucleoside triphosphates (GTP, CTP, UTP) and also by UTP only. Deoxynu-
cleoside triphosphates are not substrates for tke enzyme. The catalysis of
ATP incorporation into acid-precipitable material by enzyme C is complete-
ly dependent on DNA and 10 times increased in the presence of DNA ob-
tained from the rat liver than from other organs. Enzyme C aclivity is inhi-
bitable by actinomycin D, DNA-ase, RNA-ase, «- amanitin and Kongo Red.
pH and time dependence curves of the utilization of ribonucleoside {iriphos-
phate by enzyme C show severa! optima at pil 6.5,8.1 and 9.5, respective-
ly. These findings seem to implicate that the enzyme C is heterogeneous.
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M3BECTUS AKALEMMUMW HAYK FCCp Jalidnd il

Cepwus 6uonornueckas, 1. 2, N2 3, 1976

PELLEH3MM

K I KAHYABEJ U PELEH3US HA KHUTY 3. H. ACAYJ
«ONMPEJEJUTENb 3BIJIEHOBbIX BOJAOPOCIEN YKPAMHCKOHM CCP»,
«HAYKOBA JIYMKA», KHEB, 1975

Cpean ocuosibix 3anay B wayuewin ansrogaopst CCCP oamoii n3 pamneilmiy cciyer
CYHTaTB COCTaBACHHe CBOTHLX PAGOT, 0GOGILAIOILIX TaMKHe MO DIIOBOMY COCTABY, JK00-
T 1 pacnpocTpanennio sotopocaedi. Jlan noswanna atsrohaoph scero Coiosa Gombliyio
UEHHOCTH NPEACTABIACT TAKAC COCTABACHHE PErHONATBHLY OMpEAeMITeAeHl, 0COGENHHO M0
IPAKTHHCCKN  BaKHLIM  TPYRNAM.

Onpenesirens 3. M. Acaya, B 1975 1., IBrICHOBLIM

UDHHAATEKANUIM K CBOCOSPA3HON H HHTEPECHON KAK B TeODETHIECKOM, TAK i B NPAKTH-
4eCKOM OTHOWICHHN TpYNIe MUY pactemii. Baroxaps croeMy YHacTHO B caMoOuMIE
HIH €CTECTBEHNBIX BOJOCMOB H KAaK 110KA3aTeu 3arpsisHEHHsi BOX OPFaHHuecKHMH BelecT-
BaMH, 3BIJCHOBHIC BOJOPOCJAH NPHBACKAIOT K ceGe 0c060e BHIMANHE.

Tepouit IBrICHOBBX Y i CCP Gua cocrapaen
. O. Cowpenxo 5 1938 T, HO NOCAC ro  OMYGANKOWANHS HAKOMIIC it
(aKTieCKii MaTepHaT, NOABIAOCH MHOKECTEO PaboT, MOCBAUICHHMX SBIICHOBHIM BOXO-
pocasiy Vpamicxoit CCP, B ToM whele H MO Kpaiiiie c1a0 HYHEHHHIN GeCUSCTHHM 3b-
reoBkN BoTopocasy, Tlostovy onpeneriens 3. M. Acaya okasadcs mechwa cnoenpe
wewnbiy. [lankas paGota na ceronMsmMmi AeHb SBIACTCH HANGOAEC MONON He TOABKO
nan Ypaunckoii CCP, 1o u aas CCCP 5 uenow,

B onpeneantede zaiotcs caeacnis o “opqpo.wmu GHOAONHH, SKOAOTHH 1 CHCTCMATII-

Ke SBrICHOBLX a Takke mo s W uao-

Gor:

TEHETHUCCKIN  CBA3AM.

Onpeseantens cocranien OPUIHKATEHO. B CreWiatbiofl WacTi MPHBCACHH WeTKO coc
TapAeliibie TaGHUL, OuCHb YAOGHBIC A5 OMCAC/CHHS NOPSAKOB, CeMficTB, DOLOB H BH-
KB} AAI0TCH MOAPOGHHE AMATHO3L W CHEACHIS O PACHPOCTPANCHHN BUTOBHX N BHYTPHBI-
208biX TakcoHos Ha Tepputopun YOCP 1 CCCP. B ompeneantean miicceiis Takme B,
npennonaracmie a1 Ypannckoit CCP. Ipi cocranienus onpeiemitens icnom3onai Go-

rateiiuiii aKTHuecKuit MaTepUAN, COGPAMULI ABTOPOM B pe3yabTate MHOFOACTHIX He-

cretosaniit Bo neex GoTamiKo-reorpad X paiionax p . B ey npusosstcs
502 BuAa SBrACHOBLX BOAOPOCACH. 3acayroii aBTOpa ABARCTCH BKAIOUCHHE B OUCACANTETH
177 Binos Gecuseribix pop. [ocaenuss, kpaiitie caaGo nayueHuas rpymma, o cei aeii
He HAXOMHT OTPAKCNHA B OTCUECTBENNHX CBOTKAX.

Onpeseantens Gorato wamoctpuposar. Jlasm KAaKAOrO BHIOBOFO i BIYTDHBIAOBOTO
TAKCOUA AACTCA HCKOABKO PHCYIKOB, MHOTHe 13 WHX SBASIOTCH OpHIHHATbHHMI, Brieppsie
B JAHHOM ONpEAe/NTee NPH SKOJIOTHIECKOi XapaKTEPHCTHKE TAKCOHOB aBTOP NPHBOLNT
THAPOXHMHYECKHE TIOKA3ATeMN  BOJBL.

UIEVIHEP)



\“\////

3. M. Acayan co3nana NEHHBlI B HAYJHOM M NPAKTHUECKOM OTHOMIEHHH Kf\;g}ﬂﬁ@l

TPYA, ObJervaloutHii AajbHeiiiee n3yYeHue (Gopb (CCaR1 U
paccuuran Ha ‘OJIOTOB, T 08B, PHIGHOTO H KOMMY-
HAJBHOrO XO3AMCTBA, a TaKKe HA NPeNojaBateseil W CTYIEHTOB GHOJOrHYECKHX (axyibTe-
TOB BBICHIHX YueOHBIX 3aBeleHHil.

3. go6hoggmo. byugbbos b. sbonmob Fogbby ,mshsobol Lbé goarmabeogsh Fyswdog-
B36bgans babggago, €gmgs ©ndg, Jogao, 1975.

K. G. Kanchaveli. Review of Z. Asaul’s book “The Handbook of Euglena Alga
of the Ukrainian SSR”, “Naukova Dumka”, Kiev, 1975..




M3BECTUSA AKALEMUU HAYK IFCCp
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XPOHUHA

1 BAKABKA3CKASl KOH®EPEHLLMSI MOP®OJIOTOB

9224 nexaGps 1975 rona » croaue mameii pecnyGaukn Toutncn npoxoamia 1 3a-
Kapkasckas Kotideperuis Mopdosioros. Hies 110106H0r0 dopyMa x-MOp
(oT0ros 3aKkanKashst 3aPOMILIAC AABHO, HO B Pe3yAbTaTe PAAA OGHEKTHBHLIX MPHSHH NPO-
BecTH ero yaasock auub B 1975 roxy.

B padote Koupeperiii mpuisio yuactie cpuime 300 AEAETaToB 1 TOCTEl M3 PaZHLIX
roporos Cosetckoro Coiosa. OCHOBHOE SApO KOH(EPEHIHH GHIO NPEACTaBACHO MOPHOAO-
rawu Tpysmi, AsepGaiiikaia u APMeHHH, HO B ee PaGoTe CaMOE aKTHBHOE YWACTHE MpHHsI-
an yuenvie u3 Mockpbi, Jlenunrpana, Kuesa, Muncka, HosocuGupcka, Pocropa-na-Iony,
Kumiiesa 11 Apyrix ropoios.

B anpec OprkowuteTa moctynuao cswime 500 10KianoB. B Marepnasi Kondepemmin
Bkt 193 paGoTh, a b nporpasmy — 90 ZOKAAL0B, KOTOpbe GHLN 3acAyWaNs HA 6
sacexannsts. Ha OTKpUTII KOMEPCHIIN ¢ MPHBCTCTOCHANI CIOBAMN DHCTYMIATH Hpete
ateas ToHANCCKOTO T B. 1L npercenatens  Yuenoro cosera
Munaapasa TCCP npog. B. P. Haueiimsnan, akaemux A. JI. 3ypaGawsmim u ap.

Tak xax 10106Has KOH(EPEHUNs CO3BIBANACH BIEDBLIC, OHA, CCTECTBEHHO, HC MORIA
GbiTh MOCBAUICHA OIHOMY KAKOMY-HHOYAb YIKOMY BONPOCY. a MPOXOMNIA NOX ACBH30M
CMOTPa AOCTIKEHHil MOP(OJOTHIECKOli HayKH B 3aKaBKA3CKHX PecnyGaHKax 3a NOCici-
Hie Toib

B nepsuit acub RoKAAH, "
JHNPATHICCKIN COCYAaM — u ero

COCY0B B pasibix
(YNKUWHOHAJBHBIX 1 NATOJOPHYECKHX COCTOSHHAX, KJAMamHOMy annapaty Cepaua, cocros-
Hio 0 pycaa, np MOPOIOTHICCKIX
0CHOB TEMOHAMHKN, NJIACTHYHOCTH KPOBEHOCHOTO PYC/Ia PAasHbiX OPraioB MPH THAOKCHH
B oap.

Bo BTOpOii ZeHb B OCHOBHOM OBLH PacCMOTPEHsI JOKJaJibi, UeHTpab-
Hoit 1 TiepH(epHuecKoli HEPBHO/ CHCTeMe. DTH AOKIAAb OCBEATH TAKHE BaiKHBE BOI-
pock, Kak HOBLIX HCTOUHHKOB HEPBHOI CHCTEMB B

YCT0BHSX TIATONOPHH 1 SKCHCPHMEHTA, OCOGEHHOCTH PEreHEpalLiti HCPBHO/ CHCTEMBI, CBOCOG-
pasue MHHEPBALMH PA3HLIX OPraHOB, BHYTPHCTBOABHOE CTPOGHHE HEPBOB, BOMPOCH MHEH-
HH3ALHH HEPBHBIX BOJOKOH, MPOJH(EPAlHy, MHTPAlHH H TOJHIVIOHH3ALMH HEPBHLIX Kie-
TOK 1 ap.

Yrpenice Tpetbero Ans 60 B OCHOBHOM BOM-
pocax wirmosori, Ha 5TOM 3acelami Ghum MpeicTaBiebl HOKAALB O HOMPOFPANAMHDO-
samnon cimrese JUHK B KJCTKAX, COMATHYECKO/l MOANIIONNI B pOecce pocTa 1 Andde-
PEHLIDOBKIL, MIHOTCHC3e CPICUNOIi MBI, KOAYECTBOHHBX —COOTHOMIGHHAX #APa M Iui-
TonaasMbi i Ap. Kpome T0ro, GBI PAcCMOTPEHbI BONPOCH PCreHepauin npH rpaBuTalHoN-
Ol Tieperpyake M TpauCHAANTALIIN.

Tlocaennce, uwiectoe, 6BITO BONPOCAM MaKp
NHNCCKOR 1 CPABHNTCIBHON AHATOMMN — TONOTPaQIN CAUIMCTLIX JKEAC3 I MEIKCCrNEHTap-
HBX 1ieJeii medeHH, BO3PACTHBIM M MOP(ONOTHYECKHM OCOGEHHOCTSIM HEKOTOPHIX Opranos
Gyiisona, wyTpuH, TIOMeHA W AP.

B GoJbIUMHCTBE M3 MPEJACTABJICHHBIX JOKJANOB GBUIH BbICKA3AHEI W COOTBETCTBCHHO
APrYNEHTHDOBANE AOBOJBHO OpHT Hble TEOpHI 1 KOTOPHE, KPOME OOLNHEIX
KIZCCHIGCII METOT0D XOPQOTOFINECKOTO. HCCTEROBANNS, CTPONIICh Ha OCHORC FICTONI-
MHUECKOI, , WHTOY 4 po(oToVeTpHIECKOii, MOphOdD
3HOTOTHYECKOl 1 D7eKT XapaKTEPHCTHK HCCACAYEMOro cpuas
B Z0K7anaX, MPEACTABACHHLIX Ha KOHGeCpCHIHN, OTMEWATaCH GOTHIIAR CBASH TEOPHIH C
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NPHKIATHBIMH  HAYKAMH, NAUMHAK OT OOUICMPAKTHECKHX O6OGUICHHIT pesynara}',?a,,, X
HCCACNOBANNI BIIOTH 110 NEPCNIEKTHD NPHMEHEHHS Ma3ePHOTO CBETA B MERHEHHCKGH GPAK:
Tike. OHAaKo, HECMOTPs Ha TULATEbbil OTGOp K CTPOrOC PElEHIUPOBAHHE HPEACTAB-
GieHHpX paGeT, B MaTepHAABl  KOH(EPEHWNH, TaK ke KaK W B JOK/Aaibl, BKPATHCH SBHO
caabuie  COOGUICHHS, KOTOPbic HH METOJMYECKH, HH MO aHaausy # oGoOlleluio Mate-
pHAa e COOTBETCTBOBAAM COBPEMEHHbIM YPOBHAM Haykir. [T0-BHILHMOMY, B jafbhefiuey,
1ipH NPOBECHHH 10106HO/ KOH(epenint, Gbio Obi KeaaTeNbHo MPHAATH el Bia CHMIO-
3HYMa 1 NOCBATHTH ero ONHOMY KaKOMY-HHOYAb aKTyaibHOMY BOTPOCY MOpHOAOFHuCCKol
nayKu

Toutn BCe ROKMA/bi BHI3BAJIH OKHBIACHHYIO JUICKYCCHIO KaK BO BDeMs sacefanmil, Tak
W B Kysyapax.

PaGory KoHepeHwIN HOHTORNIA NDEACCAATEns OprRoMHTETa Wi.-Kopp. AH Tpysiii-
cxoit CCP, sacaysenuniii nesimean nayku, npodeccop H. A. Jimasaxuugiua

Haweuens nyTi AaabHefiliy CoRMeCTHb it TpY3HICKIX,
CKIX 1 apNsCKI: Mopq.omma TIpuAsTo peiuieiie 0 CHCTEMATHICCKOM CO3MBE MOTOGHNX
B Kamz0i pecny 1. Cacayouyio

Hameueno nposeun B Daky B 1978 roay.

T. A. Tnépasse

Texunuecknii pexakrop H. A. Onanosa
Koppextop T'. H. Jlyraanse
Caaio o waGop 13.4.1976; Moamicano k newarn 18.6.1576 dopyar
Symari 705108Y5; Bysara Ne 1; Hewariix 1. 8,4; Yu.-wazar. 1. 6.88;
v 11257 Tupax 1200; axas 1195

Lena 70 Kor.
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K CBEJAEHWIO ABTOPOB

1. B KypHate neuataioTcs He ONYGAMKOBAHHBE B ADYFHX H3LAHHAX, 3aBeDIEHHble,
OPHTHHANBLHE PaGOTH IKCTIEPHMEHTATBHOTO M TEOPETHYECKOTO XapaKtepa MO yTREpKIeH-
HHM POAKOAIETKEH PAILCTAN GHONOTHH, OGIOPHME CTATHH, HAmMCaWHwe MO 3aKasy ped-
KO, a TakKe KpaTKue cocbmenuu H peueusuu. Tepnoanyeckn B Kyphane Oyaer
TOMEIUATECSH  KPaTKas XPOHHKA O Y4HO-Op)
NeponpHATIHAX.
O61eM PYKOMHUCH 3KCMEPHMEHTANBHBIX M WTOTOBBX PAboT, BKMOu2s TAGIMUB, PH-
cynki, nonnncu K PHCYHKAM, CIHCOK JHTEPaTYPsl H Pe3ioMe Ha TPY3HHCKOM H aHIIHACKOM
s3bikax (He Godee OMMOf CTPAHHIN MAUIMHOMHCH Ha KaXAOM A3biKe), He 10MKeH mpe-
BHWATL 12 CTPGHMIL MANHHONHCHOTO TEKCTa, HAMEUATAHHOTO 4epe3 2 WHTEPBATa H MOJeM
3em e .1cn(m cropot. K PYKOTHCH MOXKeT GHTb MPHAOKEHO He Goee 5 pHeyHios. OGbem
0630pHOf CTAThK—24 CTPAHHUMI, KPATKOTO COOGULEHHS CO CMIHCKOM JHTEPATYPH H KPATKHM
pesiove g aHrmmKn\l ssbike (He Gosee B CTPOK)—R0 4 CTPAMMU MamuHOTHCH. KpaTkie
woomeum MOKHO HAMIOCTPHDOBAT 1—2 pHCYHKAMH
Me Ha AHTIMACKOM M TPYSHHCKOM SI3WIKAX, CIHCOK .'mTepaTypu, Tabauusl M MOA-
amen K pm‘\mﬁw N0KHb ObiTh MPEACTABAEHH Ha OTAEABHHX AHCTA
Pykomueh (B anyx IR3EMNAAPAX) NOMKHA GbiTh TLLATENBHO nposepeua HMeTb Ha-
npanAene YUDEATENIIA i 4AKAIONeNie SKCMETHOM KOMHCCHH B ABYX 3K3emnaapax. Ha nep-
CCR CTpalikiie caeBa NpHBOAATCA HHAeKew cTatbh (Y/IK) no Tabauuam YHuBepcaabHOH Ae-
CATHUHOI KAacCHOHKAUMK, CIPABa — pa3fed GHOJOTHH, 3aTeM HA3BaHHe CTAThH, MHMIHA-
Abl M aMHAHW 2BTOPOB, HAa3BalHe YYDeKeHHs, Ijle BHINOAHeHA DPabOTa, H KPAaTKas aH-
wotauus (we Gosee 05 c1p.).
Cratbsi Jlo/Kna GbiTy, NOANHCaHa aBTOpaMu. B Kmme CTaTbH HEOGXOAHMO YKa3aTh
HOMHOCTBIO HMS, GTUECTBO H (HAMUIHH aBTOPOB, peca,
4. Bpenetive 10/KHO CONepKATH KpaTKOe HAIOKeEHHE cy‘m paccmaTpuBaeMoit npoGie-
Mbl H 3afaup itccaenoBakns. OnHCaHHe METOJMKH JOJKHO GbiTh KPAaTKHM, HO NO3BOJSIO-
MM YHTATENO CAMOCTOATEBHO OUEHHTH COOTBETCTBHE TEXHHKH H METOAHYECKHX MDHEMOB,
HCHIOMS20BANNBIX NIPH  BHINOAHEHHH PaGOTh. ONHCAHWE —pe3yabTaToB M HX OGCYZKIeHHe
JOAKNL OTPAHHIHBATLCA DACCMOTPEHHEM H OLCHKOR BaKHMWX (akToB, MOJYUEHHHX B
IKCTIEPHAMEHTAX. B KOHuUe CTaTbH BHIBONOB NeYaTaTh He CJeyeT.
5. K cTaThe p KPaTKOMy COOOUIEHHIO CelyeT MPHJOXKHTL PedepaT Ha PYCCKOM H3bl-
Ke aas petpcpamsﬁero KypHata CCCP (He Goaee 1000 3HaKoB), o(OPMIEHRbIA CAENyIO:
iy 06pasom: YIIK, pasfen GHOMOrHH, HHHUHAJIN W (DAaMHJIHH aBTOPOB, saryiaBHe, Ha3Ba-
Wie KyDHata. B koHie pediepaTa CleAyeT yKasaTh KOAHYECTBO TaGaHl, PHCYHKOB, GHG-
Jmorpaguueckue cseennsi, [locae pedepata cieBa B KaApaTHbIX CKOOKAX HYXKHO yKasaTh
Hayilloe VHDEKIeHHe, B KOTOPOM BhmoaHeHa paGoTa. PeepaT Romken ObTh NOATHCAM
arTopoM.

6. Mamoctpaumn — uerkwe GoTorpaduM na TAsHUEBOR Gymare M pHCOBaHHBe
1paduki Ha KaniKe HaM Genoft YepTeXHOM Gymare — CjeAyeT NPeACTaBAITb B ABYX 3K-
sewmnaspax (r HaanHcanmon Kouepre). Hammici na wamocrpaiinx 20mKi 6uTh Bhi-
ncanens Kkapannamoym. Ha oGopote w nex ec

yeT
HOMep, (aMHIHIO aBTOpa W COKPAlleHHOe HA3BaHHE CTaTbM a B cayyae Heo5x0}th0CTﬂ ot-
MeTHTb BePMHMH W HHXKHHK Kpal
. DaMHIHK UMTHPYEMbIX aBTopoB CJlelyeT 1aBaTh B TPAHCKPHMUMH, COOTBETCTBYIOWef
TEKCTY CTATLH # B OPHIMHATGHOM — B CHCKe AHTepaTyphi. CUHCOK JHTEPATYpH COCTaB-
asercH no andaswty. B nauaje cnmcka amTepaTypy rp:
WK PyCCKHN WPHGTOM, a 3aTew JaTwickuw. Ilocie MOPSAKOBOro Homepa (B Tekcte

TOPOB, WalBAMMe HANAUNS, 3aTeM: ANG MEPHONMYECKHX WOTAHMH — TOM, CTpamHUBL (0T
10), TOA; s HENEPHONMYECKHX — HA3BaHWe W31aTeAbCTBA, MeCTO, TOA  HM3Ja-
HRA W CTPAHMUbL.

8. Pykomnci, odopwienibie Ge3 COGMOMeHHS YKa3auibix NPABHI, a TAKXKe He COOT-
BOTCTDYI0MIHE” NDOGHAIG KYDHATA, BOIBPAULAIOTCH aBTOPY. Bce PYKOMHCH MPOXOAAT pe-
ueqam:ouauua

9. [ly6awkainsy cTaTeit IPOHIBRIANTCS B MOPAAKE OUEPETHOCTH HX NOCTYNIENus, 3a He-
uenmen paGor, sakasaHHbX pejaKiefi.

KOpPeKTYp CTaTeli 1ai0Tcs aBTOpaM 1A% NPOBEPKH, MPABKH M BH3HPOBAHHS.
MSNEneis i 10TOTeris 1 TEKCTe KOPPEKTYD He TonyexaioTeh, 3a HeKmOeH ey enpas-
neHuss OWMOCK § cnevatck. Bhinpas, KOPPeKTYpbI
Tpexanesiniit cpok. Mpu jnlepmke KODPKTYD DeRaKiins NyGAMKYeT cTaTew Mo nensoﬂa-
NATBHBIM TeRCTan.

1. Penaxuss octapaser 3a coGoil npaBo COKpalllaTh H HCNPABAATSH TeKCTbl cTaTedt.

12 ARTopsl noAyuaior 6ecnaaTHo 12 OTACLHBLX OTTHCKOB.

Yioepiaeno TMpesumnyson Axasemun wayk ICCP 14111974 r.
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