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AKTYAJBHBIE BONMPOCHI MUKPOMOP®OJIOTHH
HKHUBOTHLIX

II. M. Maxyra
(MuetutyT 3oonorun AH YCCP)

ITosHaHHe OGHOJIOTWH JKHMBOTHOTO MHpA, €ro 3BoJiolud TpebyeT riaybo-
KOTO ¥ BCECTOPOHHErO H3yueHHUs 3aKOoHOMepHocTell (GOpPMATUBHBLIX W ajal-
TAIlHOHHBIX ITIPOLECCOB, NPOTEKAWIIUX BO BCeX CTPYKTypax OpraHvaMa.
JIHHAMHYHOCTh GUOJOTHUECKHX CHCTEM NPOABJASETCH, C OJHOH CTOPOHLI, B
HenpepbIBHOM BOCCTAHOBJEHHMHM MX (DPU3HOJOTHYECKHX NOTEPb, ¢ APYrod CTO-
pPOHbI, B TOCTOSHHBIX' MepecTpolKax oOUIMX M YaCTHBIX CTPYKTYp B XoJe
pasBuTud, pocta H npucrnocobnenus. [lockonbky o06a sBJeHHUS BecbMa TecC-
HO ¥ ray6oKo 3aTparuBarT GopMy, U3MEHUHBOCTH OHOJIOTHUECKHX CHCTEM
B 3HAYUTEJBLHON Mepe oTpaxaercd B mopdoreHede. «OprangaM ecTbh HedTO
HelpepLIBHO MeHsIoUleecsi, oH ecTb Mopdonpouece» (Beknemumes, 1952,
¢. 8). Bes” coBokymHOocTh BHEemHuX ()OpM, pasyMmeeTcsd He HCUEPNBIBAET CO-
Jlep;KaHus NPOUCXOJAALIHX B OpraHuaMme H3MeHenu#. Bosee rtoro, BHeuinue
TposiBJieHHs] MoporeHesa ABJSAIOTCA BTOPHUHBIM CJeACTBMEM BHYTPEHHHX
MPOIECccOB, KOTOPHE MPAMO HEe 3aTpParnBaloT BHelHW ¢opmy. Mopdore-
He3, OyIyud HenocpeJCTBEHHO CBSI3AHHBIM C MeTa0OJM3MOM, OXBaTbIBaeT B
NEPBYK0 O4Yepelb 3BeHbs, ABJAAONIMecHd apeHoH MerTaGogaHueckUX H (YHK-
HOHAJbHBIX peaklldd, T. €. KJAeTKy, TKaHb, opral. [losToMy H3MeHeHHS,
nperepneBaeMble KaKoH-TO CTPYKTYPOH B X0Je ee Pa3BHUTUS, 0TPAXKAIOT Xa-
paKTep NpPOTEKaIIUX B HeH mnpolleccoB H 0OLIUHO HUCIOAB3YIOTCA KaK KPH-
TepuH OleHKH ee (DYHKIHOHANBHOTO COCTOSAHMS. PH3HOJOTHMYECKHE BO3MOXK-
HOCTY JKHBOH CcHCTeMBbl, HCTOUHHKH €€ BOCCTAHOBJCHHUSA H KOMIEHCAUWH B
KaXJIOM CJIy4ae HMEHT CBOH KOHKDPETHbIC BLIpAaKEHUSA M Tpejessl, B olipe-
JIeJIEHUH KOTOPBIX MOIYT NOMOYb HCC/AeA0BaHHA TKaHeH, OPraHoB M KJIETOK
B HX Da3BHTHH.

Jlis nasnbHefiliero mporpecca GHOJOTHM W MEIWIHHBI ocofoe 3HAUEHHE
npuolbperaer MayueHue nudrbepeHuupoBkd kaetok. Ilpomecc anddepennu-
POBKH BKJIOYaeT lLieNb NpeBpallleHHH, IpeTepleBaeMblX KJeTKOH Ha NyTH OT
MCXOAHOH HecHmellHaJH3HPOBAHHON (OPMBI A0 COCTOAHMSHA, KOTJa OHAa MNpH-
obpeTaeT ompefeseHHBd BHJA M CNOCOOHOCThL BLINOJHATL CTPOrO ONpejeleH-
Hylo pafoTy, T. e. cTaHOBATCH (YHKIHOHAJABHO 3pe/OoH KJeTKoH. B sToMm
Ipolecce NpeBpallleHdHd KPOETCH CYIULHOCTh MHOTHX OMOJOTHUECKHX MeXa-
HM3MOB ¥ B TO e BpeMs — IYTU JocTyna K HUM. Mayuaa aubdepeHnupos-
Ky KJETOK, MOXKHO HajeATbCcHd NOJDHTH K pAacKpHITHIO (akropos, omnpere-
NHIOWHKX HANDABJICHUE ¥ TeMIbl PAasBHTHA KIETOK, K [O3HAHMIO Xapakrepa
OTBETHBIX peakIU# K/JIeTOX H TKaHeH Ha Das3/IMyHbie BO3/JEHCTBHUHA, K pac-
muppoBKE HMMYHHBIX M JAPYrHX 3alUTHBHIX MeXaHH3MOB B OHOJIOTHUECKHX
CHCTeMaX, PaBHO KaK ¥ K NOHUMAHHIO fBJEHHH H3MEHUYHBOCTH, pereHepa-
HAH ¥ PECTUTYIHH, HeNpepBhIBHO MPOTEKAaWIIHX BO BCE TNEPHOAbl XKU3HH
opranusMa. Jto u noOyauao Hac NMPH NOCTAHOBKE HCCJENOBAaHHH B OTAeNe
HUTONOTMH M ructoreHesa HMucraryra soomorun AH YCCP yneauTts raas-
HOe BHHMaHHE H3YUEHHI) 3aKOHOMepHOCTeH ﬂnq;)cpepeﬂunpomm KJIETOK B
rUCTOTEeHe3ax.

Bompoc o auddepeHIHPOBKe KAETOK SBJAAETCH, [0XKaJAyH, OLHHM H3
nanbosiee pa3paboTaHHHIX B coBpeMeHHOH wuxrtosnorud. OcHOBHas NpPHYHHA
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TAKOro I0JI0KeHHs, [0 HallleMy MHEeHMIO, KpoeTcd B NpHUHUHNAX NOAX0Ja
K HCCIENOBAaHHMIO KJeTKH. M3yueHue cTPpYKTYpHl H (DYHKIMH KJETKH BBITIOJ-
HfeTcs, Kak IpaBHJ0, HAa H30JHDOBAHHBIX CHCTEMaxX M Jaxe Ha H30JHPO-
BAaHHBIX KJ/ETKaX, KOTJa KJeTKH H3BJedeHbl M3 HX eCTeCTBEHHOH cpelbl U
JIULIEHBE! B3aUMOJEHCTBHH, KOTOpPHIE OHU IIOCTOSIHHO HCIBITHIBAIOT B TKaHe-
BbIX KoMIiekcax. QqHOBpeMeHHO OfYbEKTOM MCCAeNOBAHUA IWTOJOTH H THC-
TOJIOTH dYamle u3bupaor auddepeHuUpoBaHHBIE, (QYHKIHOHAJNbHO 3peJible
KJIETKH, Ha KOTODBHIX INPOCAeJHTE INPOLEecC WX CTAHOBJEHHS YiKe HeBO3-
MOZKHO.

Bosuukiine zaTpyaHeHHS MOXKHO NPeofoseTh B LUUTOTHCTOTeHe3e, No3-
BOJISIIOIEM NIPHMMEHHTh Pa3HOCTOPOHHHE MEeTOABl LHTOJIOTHYECKOTO aHaJH3a
Ha KJeTKaX pa3BMBalolleHcs TKaHeBOoH cucTeMbl. B aTom riaBHoe mpeumy-
1IeCTBO MeTO/a LUTOCHCTOreHE30B NMPH H3ydeHHH AHGGEPCHUHPOBKH KJETOK,
TaK KaK CTAHOBJEeHHEe CTPYKTYpP TKaHeBOTO0 KOMILJEKCa NPOMCXOLMT IpPH He-
{IPEPBIBHOM HX B3aHMOJEHCTBHUH: NO-BUAMMOMY, BJIHAHHE KJETOK Ha Jpyrue
3JIEMEHTHl CTOJ/Ib K€ 3HAUHMTeNbHO, KaK M BJAHSHHE NOCJeJHHX HA KJETKH.

[Ipobaema auddepeHIHPOBKH KJIETOK H cepa ee NPOABJEHHS BecbMa
obmupHa. Mbl OrpaHWYM/IM CBOH HMHTEpeC K Hell B IpelejaX HEKOTOPHIX
IPOM3BONHBIX Me3eHXuMbl. BriGop Hamr ObLI onpejeneH, ¢ OAHOH CTOPOHHI,
HIHPOKHMH BO3MOXKHOCTAMH Habmonath AuddepeHIUPOBKY KIeTOK B pas-
BHUBAIIIHUXCS NPOU3BOLHBIX ME3EHXHMBI H3-32 MX CIOCOOHOCTH K OBICTPOH
HelnpepeiBHON CMeHE TOKOJEeHHH KJETOK, ¢ ADYrOH CTODOHBI, TeM, 4TQ Ipo-
M3BOJIHEIE ME3eHXHMBI, Y4acTByd B Ipoueccax TPOMHKH, pereHepaluu, HM-
MYHHTETa M APYTHX 3al[HTHBIX Peakiuax, GakTHUeCKH CTOAT Ha CTpaxKe Ie-
JNOCTHOCTH OPraHu3Ma ¥ MOTFYT CJAYXKHTb YJAaUHLIMH IOCPeAHHKAMH JJd
BO3AEHCTBUA Ha ero obllee COCTOssHMEe H OTHeJibHble CHCTeMEL. TaxuM o00-
pasoM, MCCJAEOBAaHHSA B HaMedaeMoOM IJaHe OTKDEIBAIOT BO3MOMKHOCTH TeO-
pPEeTHUeCKOTO H NPHKIaJHOTO NOPANKA.

3akoHoMepHOCTH Aud{epeHIHPOBKH KIeTOK B THCTOT€He3e BKJIOYAIOT
MHOTHE CTOPOHBI Mopidosoruu, $H3HOMOTHH H OHOXMMHUH KJIETOK H TKaHeH,
0XBaTHTh KOTOPEIE OJHOBPEMEHHO HeBO3MOxKHO. IJosToMy BOo3HHMKaer Heol-
XOAHMOCTh ONPEJAeJNHUTh TJaBHeHIIMe HaNpaBJeHHs, pa3paboTka KOTOPBIX
packphiBajia 6ul GoJblle NIyTeH AOCTyNa K PELIEHHI0 OCHOBHOM NpOGJIEMBI.
Ha nepBbix mopax MBI COWIM HEOOXOJHMMBIM COCPEJOTOUHTH OCHOBHOE BHH-
MaHHe Ha pelleHHH CJAeAYIOUIMX BOIPOCOB, KOTOPBIE, II0 HALIeMy MHEHHI,
B paccMaTpuBaeMoil mpobJeMe BecbMa aKTYaJbHBI: 1) HCTOUHHMKH Ae(HHH-
THBHBIX CHCTEM M TONyJASIHMH KaeTok; 2) MeraGo/duecKHe [0Ka3aTelH
nupepeHIHPOBKY KJASTOK M TKaHeH; 3) ¢Quaxomoruueckass npoaudepains
U auddepeHIUPOBKA KJAeTOK; 4) MeXaHu3Mbl (HOPMHPOBAHMSI OCHOBHOTO
BeHleCcTBa M BHEKJIETOUHBIX CTPYKTYP; D) HMHTEHCHMBHOCTb M Xapakrtep OHO-
cuHTe3a B AudepeHIUPYIOUIUXCA KJIETKaX.

Ve caM TepeueHb BONPOCOB IIOKa3biBaeT, 4TO OHH 3aTpParuBalmT pas-
JHYHBIE CTOPOHBI KU3HEJESTeNbHOCTH KJIETOK H TKaHeH H NPH HX pelleHHH
Mop(oJior BLIHYXKAEH 00palaThes K UCHOAB30BAHHIO psijla MeToAoB. MMeH-
HO TO3TOMY TIpPH OPraHH3allUH HCCAeNOBAHMH B HAalleM oThese Hapsay C
NOATOTOBKOA HAyUHBIX KaJPOB OCHOBHOE BHHMaHHe ObIIO yIEJEHO OCBOe-
HUIO ¥ HCHOJb30BAHHIO HOBBIX METOLOB LHUTOJOTHUECKOTO aHAaJaW3a: IMTO-
SMODHOJIOTHY, LIMTO- M THCTOXHMHH, aBTOPaiHOrpaduu, KyJbType KJIETOK
¥ TKaHel, JIOMHHECIEHTHOH MHKpOCKONHH, uutrodoromerpuu. Hnasa peie-
HUA OT/JeJbHBIX BONPOCOB HAM yJAasoch paspaboraTh clocOOB COMETAHMUS
apTopasnorpaduy ¢ THCTOXHMMEH, JIOMHHECUEHTHOM MHKPOCKOm#ed H (¢o-
toMerpuell. B HacToslllee BpeMs B OTAEJE NMPOJA0JXKAEIOT OCBAHBATH METOJIbI
quTohOTOMETPUY H 3JEKTPOHHOH MHKPOCKOIAH.

OcTaHOBJIOCHL KPAaTKO HA HEKOTODPHIX pa3paGoTKax 10 BhILEYIOMAHY-
THIM BOTpPOCAM.
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HCTOYHHKH AEPHHHTHBHBLIX TKAHEBBIX CHCTEM
H NMONYJAAUHHA KJIETOK

B pasBuBalomuxcs NTPOH3BOTHBIX ME3CHXMMBI MCXOITHOH KJEGTOUHOH
dopMoil sABJAsIeTCs, MOHATHO, Me3eHXHMMHas KJaerka. OJHAKo NpU aHaJH3e
¢opMupoBaHUA AePHUHUTHBHBIX MOMYJASIHH KIeTOK pedb HJAET He O JOUCKAX
obuedt ucxoaHo# (QOPMBI AJd BCeX NPOHM3BOAHLIX ME3€HXHUMBI, a 0 IOHCKAaX
HCTOYHHKOB AuddepeHrdpoBKH KJETOK B OTAeJbHBEIX THcToreHe3zax. Mase-
CTHO, HalpHMep, UTO KOCTHBIH M MH3JOHJAHBIH THCTOTE@HE3bl TNPOUCXOAAT
CHHXDOHHO X B3aHMMocBfzaHbl Tomorpaduuecku. Tem He MeHee HCTOUHHKH
KJETOYHOrO MarepHaja IJf 9THX THCTOICHe30B M HUCTOYHHKH DA3BUTHA Ie-
(DHHMTHBHBIX MONYAALMH KJETOK B TOM H JAPYrOM THCTOreHe3e 10 CHX Iop
ellle He BIOJHE BBICHEHbI.

Hawy naGmaiofgenysi MOKa3LIBalOT, UTO NPH BHYTPHXPALLEBOM Da3BHTHH
KOCTH KJETOUHBIH MaTepHa/J] B OdYar SHXOHAPAJBHOTO TIpolecca TOCTynaer
TOJIbKO C BPaCTaHHEM KPOBEHOCHHIX COCyHoB. IIpu 5ToM ¢yHKIHUS OCHOBHBIX
HCXOAHBIX (POPM I[PHHAMLJECKHT SHAOTENHAJbHBIM KJETKaM BpPacTAlONIHX B
XPALL COCYLOB H OKOJMOCOCYLUCTHIM KieTKaMm-nepunutam. O6e (opMbl OTIH-
yaTca OoJbIIOH TOTeHIHeH K pasMHOXKeHHO M nuddepeHUHpPOBKe, Npel-
cTaBJssg coBoH MCXOAHBIM MaTepuas Ajasi 00pa30BaHUS KJIETOK, yuaCTBYIO-
IIHX B OcTeoreHesde (ocTeobJ1acTOB, OCTEOKAACTOB, OCTEOIHTOB) W B MU3JIO-
redese (OaacTHyeckHe (OpMBl BCeX PANOB KJIETOK KOCTHOro moara). Ilpwm
BCEX 3HAUHTEJBHBIX DPa3AHYUAX Ae(PUHUTHBHLIX KJETOYHBIX PAAOB KOCTHOHM
H MH3JOHAHOH TKaHeH OHY He JHUIEHBI Bce JKe o0luXx ocobeHHOCTEeH — pas-
BHTHE TeX M JIPYTHX MOXKeT [IPOHCXOIAUTL TOJBKO B XOJe CYOCTHTYLUH Xpi-
ueBoH TKaHu. B ouar BHXOHAPAJbHOTO NpOLiecca FAOCTYNAMOT BMeCTe € CO-
CyAaMH 3penble KAeTKH KPOBH M OT/JeJbHble OCBOGOMKAAWIIHAECT XOHAPOIU-
Tbl, OAHAKO POJb HX B KOCTHOM H MHIJIOHZHOM THCTOreHe3aX eillle He sCHA.

METABOJIHYECKHE MNMOKA3ATEJH
AUPPEPEHIOHPOBKH TKAHEH H KJIETOK

Merta6onuam sABJfeTcs OJHHM M3 BelAyliux ¢axropos auddepeHnu-
POBKH TKaHeH H KJeTOK. Ha ocHOBaHHH e€ro MOXKHO CYAUTH 06 HHTEHCHBHO-
CTH M HamUpapJeHHH OMOCHHTE3a B KJETKaX, a 3HAYHUT M O XapakTepe Npo-
lecca rucroreHesa. Jlaske reHeTHUECKH CXOJIHBIe M Tonorpacguuecku OaH3-
KHe KJeTKH NpH nudpdepeHuHpoBKe H3MeHSIOT He TOJMbKO CBOI (hOpMy H
pa3Mmepnl, HO ¥ dyHKIUIO. Bce 5TH npeBpalieHHs NPOHUCXOAAT Ha <oHe
CABHTOB B Npoleccax oOMeHa, 33 KOTOPHIMH MOXKHO TIPOCJEeAHTb TIO Hakam-
JHBaeMbIM B KJIETKAaX H BHe KJETOK HpoAykraM. OJHaKo MeTOHABl KJacCH-
YeCKOH TUCTOMOTHH TNPH STOM MAaJO IoJe3Hbl. DBosblle Bo3MoxHOCTEH OT-
KPHIBAKOT KOJHYECTBEHHAS M KaueCTBeHHAs IHCTOXHMH#A, aBTopaaxorpadus,
GOTOMETpPHS, PEHTIeHOCTPYKTYDHBIH aHAaJ/U3, 3JeKTDOHHAs M JIOMHHEeCIeHT-
Hasi MUKPOCKOIHUS, 0co6eHHO Npu HX codeTaHud. CoueTaHHe HEKOTOPHIX Me-
TOMOB TNO3BOJHJIO HAM YCTAHOBHTB, YTO CHOCOOHOCTH TeHeTHUeCKH OAH3KHX
KJEeTOK CYIIeCTBEHHO MEHSIIOTCS B 3aBHCHMOCTH OT YCJIOBHMH, ONpejessieMblX
cuTyalnuell ructoresesa. B 3sToM Jerko y6e/HTbcA Ha IpHMepe Da3sBUTUA
XOHAPOUMTOB POCTKOBOro Xpsilna. KaeTkH ero noBepxHoCTHOH (mpHiexa-
mel K snudu3y) 30HH pasMHoxKaloTes cjiabo. Cpenyu HUX pejKo BCTpeua-
10Tc GUTYpPH JeNeHUil, a TakKe W BKIKUYEHUA DaJHOaKTHBHOTO THMMAMHA.
OTH KJIETKH CHelUMaJM3HpPOBaHBl Ha CHHTE3e TJHKOTeHa ¢ OJIHTOMEDHBIX
aMMHOCAXapOB — NpPEIIIeCTBeHHHKOB XOHApPOUTHHCY AbdaTa. ['mecroxumuue-
CKH COIEPXKHMOE XOHADOLUTOB H MEeXKKJIETOUHOE BeIllleCTBO 3TOH 30HBI OKpa-
IIHBAIOTCS B MaJUHOBBIH HBeT peakrusoM llIndda mnocne mepuosatHoro
okucaenusi. B cpenHell 30He TOTO XKe XpAULa KOJHYECTBO KJETOK HA 3KBH-
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BaJIEHTHOH IJIOLIAAM THCTOJOTHYECKOTo cpesa yBeauyusaercs B 10—15 pas
33 CYET WX MHTEHCHBHOIO Pa3MHOMXKeHHS. BbrlcOKOMY penpoAyKTHBHOMY I10-
Ka3aTesl0 3THX KJETOK COOTBETCTBYeT OOWJIbHOEe BKJIOUEHHE HMH THMMIH-
nHa-H3, cBunerenbcTByOliee o nporpeccupymoluem cuHTese JIHK. Onnospe-
MEHHO H3MEHSIOTCH M IMTOXHMUUECKHE CBOHCTBA XOHAPOLMTOB CpeiHedl
3oHbl: oHu TepsawT IIHMK-nonoxurenbupll sddert 1 npuodperarT ajabliu-
aHobuanio. fABneHne 'CMeHB TMCTOXMMHYECKOH KapTHHBI B CMeKHBIX 30HAX
MeTasnH(pH3apHOro Xpslla OCTaBaJOCh HENMOHATHBIM A0 COYeTaHWs Ha OJl-
HOM MpemnapaTe MeTOJOB THCTOXMMHH W aBropaauorpadud. Oxaszajoch,
IHHK-monoxuTenpHast 30Ha Xpslia PAAHOAKTUBHBEIN cyab(aT He CONEPHKHT,
3aTO OH HHTEHCHBHO BKJIOUAaeTcs aJjblHaHO(UIbHON 30HOH, npuueM pac-
npejeseHue cyanpaTta KOJUUECTBEHHO I[IOKA3bIBAIOT INPAMYIO CBf3b CO CTe-
neHpl0 ansuuaHouauu. CreoBaTeNbHO, CYOCTAHUUMH XpAla TIpHOOperaT
anplHanopUIbHBlE CBOMCTBA C BKJKOYEHHeM HOHA cyJabdara, KOTOPHIH, C
OJIHOHM CTOPOHEI, CNOCOOCTBYET INpeBpPalleHUI0 OJHMIOMEPHBIX aMMHOCAxapos
B BBICOKONOJHUMEDPHBIE XOHAPOUTUHCYALDATE U, ¢ APYTOH CTODOHBI, CJYXKHUT
aKUEeNnTOpOM aNblHaHOBOTG cuHero. M3 BTHX ke HaOM0OAeHHH BbITeKaeT H
Jpyrofi BbIBOJ, UTO WHTEHCHBHOE DA3MHOKEHHE KJeTOK B pacTyuleM Xpsiile
COMPOBOXK/IAETCA ClellMaJUu3aledl UX K CHHTe3y XOHAPOUTHHCYJb(hara —
cyGcTaHuuy, cBOMCTBeHHO! 3penofl xpsmerodt Tkanu. CuaenoBaTesbHO, B
POCTKOBOM XPSIlleé HAJJHIO BbICTYIAET OJHOBPEMEHHOE COouYeTaHHe PenpoaAyK-
IHH ¥ cnenuduueckoro OHOCHHTe3a B KJeTKax, T. €. ABJeHHe, KOTOpOE OT-
punanu Mmuorue aurosoru (Holtzer, 1961, 1963; Stockdale et al, 1963,
H 1p.). .

KaptuHa cMeHbl OOMeHHBIX peakuMil B nudipepeHuupylolleiics KaeTke
XOPOIIO MPOCAEKUBAETCA TaKkKe [0 aKTHBALMH B Hel ONpelefeHHbX dep-
MeHTHBIX ‘cucTeM. iCo3peBaloliuit ocreobaacT, HanpuMep, BblAEASIETCS Cpe-
O APYrHX KJETOK TNOJOXMHTeJbHOH peakuued Ha Iesounyio docdarasy.
Ho naxe B 3penbix ocTeoOaacTax KOJHYECTBeHHBIH 1I0KaszaTelb peakUUu
Ha mesaounyio «pocdarasy 3aBHCHT OT CTENEHH ydacTHd HX B OCTEONJaCTH-
YecKoM IIpolecce. :

®H3UOJIOTHYECKASA TPOJIH®EPALHWA H JHPPEPEHILHPOBKA KJIETOK

B Hayke 10 cHX IOpP CHOPHBIM SIBJSIETCSI BOIPOC, 3@ CUET KAaKHUX HCTOU-
HMKOB BOCCTAHABJAUBAIOTCH CTPYKTYPbl HEKOTODBIX OPraHoB B Mpollecce HUX
(pM3HOJIOTMUECKOTO H3HAUIMBAHUS M TPH NOBpexaeHHAX. ‘CuuTaercs, 4TO
(GYHKIHOHAJIBHO 3pesible KJeTKH He CNOCOOHBI K 'PA3MHOMKEHHIO, TO3TOMY
He MOTYT I0OMOYb OPFaHH3MYy B BOCCTAHOBJEHHH TOHeceHHHIX noTeps. Ha
3TOH OCHOBE IUHPOKO NPHHATHI TPAKTOBKU, COIVIACHO KOTOPBIM BOCCTAHOB-
JIeHHe CTPYKTYp TAKHX OpPraHoB, KaK COCy[bl, Cepjlie W JdaXe KOCTH,
SBJASIETCH YJAeJN0M ClelHajbHBlX KaMbueB JH00 HHEPTHBIX (PYHKIHUOHAJIBHO
HeNOJHOLEHHBIX TKaHed. OaHako MOPGhOJOrHYECKH Takue KaMOWH BHIIENTHTH
MOYTH He yaaeTcsi. B To ke BpeMs MCC/JAe[OBAaHMA € MOMOILBK ClenHaJbHBIX
METO[OB I10Ka3biBalOT, UTO PAa3MHOXKATbCA MOTYT He TOJBKO MOJIOAbIE, HO H
3pesbie ClelHalH3HPOBaHHble KieTkd. PeayabraTel HallMX HCCAeA0BAaHHH
He OCTABJSIOT COMHEHHUH OTHOCHTE/JBHO CHOCOOHOCTH K JeJeHHI0 3PesBX
octeobaactoB ¥ (no ganuem Madmoka, 1967a, 6, B) anddepeHIIHpoBaHHBIX
KJIETOK CTEHKHM KPOBEHOCHOrO COCyAa (SHAOTeNHAaNbHBIX, [MaJAKOMBIIIEYHbIX,
pubpobaactos.) A 3TO MO-MHOMY JOJ/DKHO HallenuBaTh GuoJsora u Bpada B
HX OIIEHKE pereHepaTHUBHLIX BO3MOXKHOCTeH (YHKIHOHUPYIOLLEH CHCTEMBL.
Bo BcAKOM c/yduae BONPOC O PA3MHOMKEHHMH 3pPEJIbIX KJIEeTOK HYyXKJIaeTcs B
nepecMOTpe Ha OCHOBE HOBHIX «pakTOopoB M HabGaojieHui. ‘B npeneaax mpo-
W3BOJHBIX Me3eHXuMbl Jiobast muddepeHUMpPOBAHHAS W aKTUBHO (QYHKIHO-
HUPYIOLLAasl CHCTEMa CNoco6HAa K CaMOBOCCTAHOBJIEHHIO 3a C4eT CBOHMX Xe
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(QYHKUHOHUPYIOIUUX CTPYKTYP. B pacTymeM rHaJlMHOBOM Xpslle KJAeTKH
CMOCOOHBI KaK K MHTOTHYECKOMY, TAK M K aMHTOTHUECKOMY aejenuio (Ma-
Kyra, 1967). To xe cBofictBeHHO GOJBIINM M cpeaHum Jumdpouuram (Bon-
JapeHko, 1967), npuuem aMuTO3 SIBASIETCA MNPUCTOCOOJEHHEM KJIETKH K
pasMHoxeHHo Oe3 nepepniBa ee cHelU(pUUecKoro HYHKIHOHHPOBAHHS.

HCTOYHHUKH H MEXAHHU3MbI ®OPMHUPOBAHMUSI
MEXKJETOYHOrO BEWECTBA

B Kka)xaoM rucrorenese npocjekuBaerTcs TeCHas B3aMMOCBA3L MEXKLY
AU QePeHUHPOBKOH  KJETOUYHBIX 3JE€MEHTOB TKaHM U ee MeXKKJeTOYHbIX
CTPYKTYp. TeM He MeHee MCTOYHMKHM BO3HHKHOBEHHSI M DereHepamiy Mex-
KJIETOYHOIr0 BEIIECTBA BO MHOrOM elle He ACHLL DTo, B 4aCTHOCTH, KacaeTcsd
HCTOYHHKOB MPOJAYUMPOBAHKSA KOMIOHEHTOB I/Ia3Mbl KPOBM, OCHOBHOIO Be-
urecTBa MHOKap/[a, CTEHOK KPOBEHOCHBIX COCYIOB, CYCTABHOTO XpfAllld M Ip.
Otser Ha Bonpoc 00 HCTOYHHKAX MEXKKJETOUHOTO BeIeCTBA MOYKHO MOJYy-
YHTh TOJIBKO MyTeM H3YYeHHA KJETOK B TKaHeBLIX KoMIjekcax. B srom
NPEeHMYUIECTBO METOHA UHTO-THCTOJIOTHH Mepe] LHTOJOTHeH H30THPOBAHHBIX
kaeTok. ['Mctopaanorpacust ¢ npuMeHEHHEM MeUeHBIX MpealIeCTBeHHHKOB
0esqkOB U MYKOMNOJIMCAXapHIOB MO3BOMKWIA YCTAHOBHTB crnocobHocTh aud-
(epeHLHPOBAHHBIX KJETOK CTEHOK KDPOBEHOCHLIX COCYJOB M Xpslla NPOAY-
UMpPOBaTh CyOCTAHIMHM OCHOBHOIO BeIIeCTBa TKaHW. JMHAMUKA BKIIOUEHHS
METHOHHHa-S¥ n cyabdara-S3° B cTeHKe KPOBEHOCHOTO COCYAAa CBHAETENb-
CTBYET O TOM, UTO OeJOK H MYKONOJHCAXapHABl BbipaBaTHIBAIOT «HAa 3JKC-
MOPT» He TOJNbKO (puOpodNACTbl W 3HAOTENHAJbHBIE KJIETKH, HO M TJalKo-
MbllIeunble KaeTkd (Maniok, 1967 a, ©, B; Maxyra u ap. *).

Boiie yke ynmoMuHasoch 0 NOC/AeA0BATENbHOH cMeHe GHOCHHTE3a MY-
KOIOJIHCAXapH/I0B B AH(M(PepeHUUPYIOMUXCA XOHAPOUHTAX POCTKOBOTO Xpsi-
wa. [Ipu sTom HanmakupaHue GHOCHHTE3a XOHIAPOMTHHCY/Ab(MATA CONPOBONK-
laeTcsi CHHXPOHHOH  cleuuanusanyeidl XOHADPOUMTOB K INPOAYUHPOBAHHIO
OesIKOB KoJl1areHoBOro THna. Bxurouenue nponuua-C'* kax ogHOro M3 mpej-
LIECTBEHHHKOB KOJIJlareHa 3aperdcTpUpOBAHO B HAIIMX ONbLITAX B 30HaX
Xpsila, aKTHBHO aCCHMHJHPYIOIINX PaJM0aKTHBHEIN cyabdar.

Ha ocHoBanuu uccseqoBaHufl, BHIIOJHEHHLIX B OTJeJe, MOMKHO TaKiKe
Onpejle/IeHHO CYJUTh 06 yyacTHd BceX (popM JUMGPOUUTOB B BhipaboTke Ged-
KOBBIX (paKUUH CHIBODOTKH KPOBH. ITH K€ HCCAeJ0BAHHS II0KA3bIBAIOT,
4YTO MHTEHCHBHOCTb CHHTe3a clellHdHueckKux GeJKOB KJAETKAMH OJHOTO M
TOTO K€ BHAA M3MEHsIeTCs B XOJe UX MOocJefoBaTeNbHOH audhepeHunpos-
ku. [lo maHHbIM wMcclefoBaHWH, NpOBeleHHBIX B Hallell JsabopaTopuu
O. 1. bonnapenko, Gonpliie JUMQOLUTH YKe B TeueHHe NepBBHIX 15 MHHYT
Moc/ie BBEJEHHMsS] M30TONA B OPTaHM3M BKJAIOUAIOT MEeTHOHMHA-S* B npa pasa
OoJibllle, YeM cpejiHHe, W B BOCeMb—IeciTb paz GoJblue, 4eM MaJdbie. [Ipu
3TOM TOUTH MOJIOBHHY BKJIOYEHHOTO H30TONa OG0JblHe JHMQPOUHTH TepPsIoT
B IepBble CYTKH, cpeiHue — B TeueHue 2'/o cyrok, Manbie — B TeueHue 15—
20 cyrok. IlopoGHas Ke 3aKOHOMEDHOCTb IPOCJeXKHBAeTCAd H B OHOCHHTe3e
MykomnoJucaxapuaos. Ha rucroaBrorpagax pocTKoBOro Xpsila BWIHO, UTO
Haubojiee MHTEHCHBHO (eCa1M He HCK/AIOUHTEIbHO) paluOakTHBHBIM cyabdart
BKJIIOYAIOT XOHAPOLHTBHI CPeAHEeH 30HBI, MOYTH He BKJAKOYAIOT — KJETKH I0-
BePXHOCTHO#M M raybokoin 3oH. Takum obGpasom, npoayuupoBanue Ccyabhu-
POBAHHBIX MYKONOJIMCAXAPHAOB B pPACTyllleM Xpslle gABAdeTcd (DyHKIHeH
He BCEX ero KJ/ETOK, a TOJbKO KJIEeTOK Ha ONpeJelleHHBIX CTaAusax aupde-

*Maxyra [1. M. u ap. Oco6eHHOCTH HYKJIEHHOBOTO, GEAKOBOTO H MYKOMNOJHCA-
XapuaHoro oGMeHa HEKOTOPBIX NPOH3BOJHBIX ME3eHXHMBl 110 JIAHHBIM ABTOpAJHOTpadHue-
ckux uccaefobanui. Jlomoxkeno wna III Bceecolo3n., coBell. 10 pa3BHTHIO McC/eHOBAHHSA
CoeHHHTeNBHOH TKauu. HoBocuGupek (B neyatn). '
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peHUMpOBKY. BhIBOAB © BHYTPUKIETOUHOM CHHTE3e XOHAPOHTHHCYAbDATA
HOATBEPXKAAOTCA 3JEKTPOHHOMHKPOCKOTIHUECKH H IUTOXMMHYECKH.

AHanus yabTPacTpyKTypH AU(GDEPeHIHPYIOUIHXCS KIETOK IO3BOJSET
MPOCJAENNTh 3a IOCAEA0OBATE/BHOA CMeHOH NpolLeccoB GHOCHHTE3a B KJeTKe
H, TaKHM 00pasoM, BHISIBATb MCTOYHHKH H HEKOTOPHIE MEXAHHM3MbI (JOPMH-
‘POBAHHSI NPOTEHHOBRIX H MYKONOJHMCAaXapHIHBIX KOMIIOHEHTOB MEMKKJAETOU-
HOro BellecTBa Xpsiia. OxaspiBaeTcs], CIEHAJH3aNUHS KJITKH Ha GHOCMH-
Te3e ONpeleNeHHOro MPOIYKTa CONPOBOMKAAETCS  CBOCOGDPA3HOH IepecTpoii-
KOH M npucnocobG/ieHHeM ee BHYTPeHHell CTPYKTYPHI: SHIONIA3MaTHUECKOTO
PeTHKy/ymMa, ammapata [onbixu, MHTOXOHApHE (Maxyra, Yepxkacos,
1967) *. IloaTomy Ha0HpaTenbHOe BKAKUEHHE pAJIHOAKTHBHOTO cyabpata
H IIpONTHHA XOHAPOLUHUTAMH CpPEIHEH 30HB MeTasnu(H3apHOro XpHAlIa CJe-
AYeT, NO-BHAMMOMY, PacCMaTpPHBATh HE KAK Pe3yJbTAT OLHOBPEMEHHOrD CO-
YeTAHHA B KaXJIOH K/IeTKe NPONYUMPOBAHHMS KOJJIAreHA M XOHADOUTHHCYJIb-

dara, a cxKopee XaK pacunpeleleHde 3THX GYHKIH MeXJIY OTIeJIbHBEIMR
KJIeTKaMH.

HHTEHCHBHOCTb H XAPAKTEP BHOCHHTE3A
B IH®PEPEHIUPYIOUIUXCA KJETKAX

B npeaminymux pasgesax Mbl yKe NOAYeDKMBAJH, UTO COBpPeMeHHBIE
METOILl LUTOJIOTHH INO3BOJSIOT ¢ GOBIION JOCTOBEPHOCTBIO CYAMTL O Ha-
TpaBJeHHH H HHTEHCHBHOCTH OHOCHHTe3a B KjaeTKaX. B HamMx Hccaenosa-
HHSIX C 3TOH LEJBI0 HCHOMB3YIOTCH METOIB! JIOMHHECUEHTHOH MHKPOCKONHH,
UMTOXHMHM, aBTOpagHorpauu u (HOoTOMETPHH. 3aIIaHMPOBAHO OCBOEHHE B
Onuxaiuiee BpeMs UUTOGOTOMETPUH B  YABTPA(MHONETOBOH  06ACTH
CIIEKTpA.

IlpuMenenne paAMOAKTHBHBIX IPeIIIECTBEHHHKOB HYK/JIEHHOBHIX KHC-
J0T, OeAKOB M JAPYIHX MaKPOMOJIECKYASDHBIX COeAHHEHHWH HaeT BO3MOMK-
HOCTb NIPOCHEIMTh 3a JIOKaNu3alHell IpoHeccoB OHOCHHTE3a, HX [JUHAMH-
KOH, a Takxke 3a COCTOAHMEM eJMHMYHBIX KJIETOK M OTAEJBbHBIX Juddepen-
1IIMPOBOK B THCTOTEHE3e,

B KynbType KMeTOK JuM(aTHYECKOTo yana B OJHHX YCIOBHAX DeTHKY-
JSPHBIE KJIETKM akKTHBHO cHHTesupyior JIHK (uro BugHO mo o6unnnomy
BKJIIOUeHHIO THMHAMHA-H?) u nmpoaymupylor cebe moao6ubix. B Kyabrypax
TAKOTO K€ BO3pacTa, HO HAXOASUIHXCA B JAPYIHX YCIOBHSIX, PETHKYJIADHBIE
KJIeTKH He BKJAOUAIOT THMHIMH-H®, 3aTo mposBasiorT crnoco6HOCT K MeTa-
Mopdosy B Apyrue auMGOUAHbIE KJAETKH. JIJIS1 OLEHKHM COCTOSHHS KJIETOU-
HOTO MeTab0/H3Ma, 0COOEHHO B IeTePOMOP(PHEIX NONYJISUMIX, MBl UCIIOJb-
8YEM TaKXe JIOMHHECUEHTHYI0 MHKPOCKOMHIO. C ycrmeXoM 3TOT METOA NpH-
MeHeH NpH HM3yveHHH MuaJoréHesa (Maxxyra, llesuenko, 1967; JleBuenko,
Masxyra, 1967). Onnoo6pasnble Ha NEPBEIN B3IV KJAETKH Pa3BHBAIOLIEro-
Csl KOCTHOIO MO3Ta B OJHOM M TOM JKe odare JaiOT MECTPYI0 KapPTHHY JiiO-
MUHECHEHIINH, CBHAETEJABCTBYIOLIYIO O Pa3JIHUUAX B HX COAEPKHMOM H CO-
CTOAHHH, XOTA BCE 3TH KJETKHM SBJSIOTCH TOTOMKAMH eAHMHBIX HCXOJIHBIX
dopm. CrenopatenbHo, npecTaBAsSeTCsS BO3MOXKHOCTD yXe Ha PAHHHX cTa-
IusAX MH3JI0TEHE3a PETHCTPHPOBATb KAUECTBEHHBIH COCTaB KAETOK pa3BH-
BalOMIefics TKAHH M JOCTOBEPHO ONpeJe/uTh HANpPABJEHHE W CTeleHb Iud-
QepeHlMPOBKH ee KJIeTOK. A 3To yxke camo Nmo ceGe BechbMa CYIlecTBeHHO
KaK JJIsi OLEeHKH COCTOSIHUSI Da3BHBAIOMIMXCS CTPYKTYD, TakK H A% 0OOCHO-
BaHHUA Psijla MPAaKTHYECKUX BHIBOJOB.

* Cm, makike Maxyra II. M, Yepracos B. B. OcoGennocru YABTPACTpyK-
TYpH AupdepeHunpyomnxcs xouapouuros. Honoxeno na Il BceecomwsHd. coBeml. mo pas-
BHTHIO HCCIEAOBaHUA COeJHHHTeNbHOA TKank. HoBocuGupck (B newaru).
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Mertop JIOMHHeCIleHTHOH MHKDOCKONHM IIDH BCeHl €ro mpocToTe H J0+
CTYMHOCTH HaXOJHT YCMeNIHOe NpPHMeHEeHHe TaKiKe NPH H3YUYeHHH HYKJeHHO--
BOI'0 H moJucaxXapujHoro obMeHa B KJA€TKAaX, a TaKKe BO3PacCTHHIX OcoGeH--
HOCTeH ONMOpHEIX TKaHeh (Maxkyra, Xapuyk, 1966, 1967).

U3 kpaTtkoro 0630pa pe3ynbTaTOB HEKOTOPHIX HALUHX HCCJeLOBaHHH
BbITEKAeT, UTO Ipouecchl AM(pQepeHUHPOBKH, PENpOAYKIHMH U MerabonusMa
B KJETKax HOCAT aJalTHBHBIH XapakTep M MOI'YT pacCMaTpPUBATbLCH TOJABKO
B CBA3H C KOHKDETHBIMH YCJOBHAMH H 0OGCTaHOBKOH. Takol noaxon K H3y-
yeHH0 npobaeMbl AuddbepeHUNPOBKH NIOMOraeT TAYyOKe OLEHHBATh MHOTHE
OHOJIOTHYECKHE SIBJEHHS.
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URGENT PROBLEMS OF THE ANIMAL MICROMORPHOLOGY

P. M. Mazhuga
(Institute of Zoology, Academy of Sciences, Ukrainian SSR)

Summary

The author presents a short review of the investigations carried out at the Depart--
ment of cytology and histogenesis of the Institute of Zoology of the Ukrainian Academy.
of Sciences with application of various modern methods of cytological analysis and con-
cerning the structural, functional and metabolic indices of cellular difierentiation. On the-
example of some derivalives of mesenchyme, the author also briefly considers the sources.
of definitive tissue systems and cell populations, the correlation of differentiation and:
physiological proliferation of cells, some mechanisms of forming ground substance and:
extracellular structure, intensity and type of biosynthesis in cells, found out in histoge—
neses of cartilaginous, bone, myeloid and some other tissues.





