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Jlo nUTAHHS PO MOXOMKEeHHS MYXJHMHHOI KJiTHHH

JI. I. BapueHko

B oukovrorii 3araJbHOMNOIIMPEHWH ITOTJIAN, 3a SKHM HOpMaJIbHi, 3AaTHi
Ao mpodJtidepalii, KIITHHA OPTaHI3My MOXKYTb Iif BIJUBOM THX UM iHIIWX
KaHIePOreHHUX areHTiB TepeTBOPIOBATHCH Y IYXJAHHI KJIiTHHH.

Buenns Jlememmuacskoi (1950) mpo MOXK/IMBICTH BUHMUKHEHHST HOBHX
KIITHH He TijbKH IISXOM AJIeHHS, aje # IIsSXOM YTBOPEHHS ix i3 HeKMIi-
TUHHOI KMBOI PEUOBHHU JaJ0 MOIITOBX HOBHM JOCJPKeHHIM 1 B TMHMTaHH]
MpO TOXOJPKEHHs] MyXJMHHMX KJIiTHH. Jlesiki aBropm — Xazenpka (1952),
Jlymmnosa (1952), Illsexxosa-Poure (1952) Ta iHmIi — ROCJIZXKYBAIH MOXK-
JHBICTh BHHHKHEHHS NyXJIHHHEX KJIiTHH 3 HeKJITUHHOT XKMBOi PEYOBHHH B
TMpolleci PO3BATKY eKCIepHMeHTaJbHAX IyXJIHH B OpraHi3Mi TBapWH. Heo6-
XiiHO TIXKPECAWTH, IO MM aBTOpaM He BAAJIOCS 3 MOBHOIO BiporiHiCTIO
MPOCTEIKUTH BHHUKHEHHS TIYX/IHHHHUX KTITHH 3 HEKJHTHHHOI KUBO1 PEYOBHHH.
32CTOCOBAH]I HMMH KAHIEPOTEHH] DEUOBMHM, SIKi 3aBXKIW € TOKCHUHMMA s
opranismy, BEKIMKAIH Ha Miclli BBEIEHHSI HEKpPOos TKAHMWHM Ta iHII{ Maro-
noriuui swimn. Hapani 3'sBassuce Ti UM {HUN yTBOPEHHS, gki Oynu ompcami
aBTOpaMH SK HOBOYTBODIOBAHi KJHTHHH. Tpe6a 3ayBaxKuTH, IO JOCJINH
onHoro 3 aBTopiB (XaJelpkoi) MpH crapaHHifi nepeBipui CreliaJbHO TPH-
spaueHol0 Kowmiciero He minmBepmammch (MKynina, [Troxos, 1955).

B cpimii IMX AAHMX BUHMKAE THTAHHS — UM JIHCHO crioctepiraerbed
VTBOPEHHA TYXJIUHHHX KJIITHH 3 HeKTiTHHHOI XHBOI PEUOBWHM, UM Iy XJIHHH]
KIiTHHKM TOXOASTh Bil HOPMavIbHUX Y MHUHYJIOMY KaiTuH opramisMy, AKi
393HAJM 3MiH i BIVIMBOM KaHIEPONeHHOro areHTa. Moskga OyJs0 TaKOXK
NMPHTYCTHTH, 110 B TPOLECi MastirHisamii HOBi KJIiTHHM BHHHMKAIOTh 0GOMA
maaxamu. s 3’ACYBaHHA  IbOTO ITHTAHHA nikapo 6yJ0 TMPOCTEXHUTH
MOXO/KEHHS MYXJUHHUX KJAITHH Ha Mojesai B KyJbTypi TKaHUH. Mu Buxkopu-
oTan¥ B CBOIX MOCTIAAX MasirHisaliio KJIITHH B KyJIbTypax TKAHWHU BIPY-
com capkomu Poyca. MoKIHBICTb masirmisauii xmiten in vitro mum Meto-
jom Oyaa joBefeHa poGOTaMH C. B. Beneposencskoi (1952), Tamb6ep-
mrregrepa, JodaxaHcbKoro Ta Tenen6ayma (1941).

sIx MaTepias AJisi KyJbTHBYBAHHS MM BHKOPHCTaJH MmezenxiMy 9—10-1eHHUX Kypsi-
yux emOpioniB. TkKaHHHY KYJbTUBYBAJIH ¥ ¢aakonax Kappeas piaMeTpom 3,5 cm Ha
NOKHBHOMY CepejoBHINi, IO CK/Iafagocd 3 pO3uuHy Tipome, rycsiuoi miasMu Ta KO-
poB’siuoro  eMOPiOHAJBHOrO  eKCTPAKTY. Hacrynsoro jHs Y (aaxkoHd J1014aBaJH pigxe
NOKHUBHE CepefoBHINe, IO CKJIaxanocs 3 Ppo3uuHy Tipone, KiHCbKOI CHpOBaTKH Ta KO-
poB’siyoro  eMOpioHAJBHOTO  eKCTPAKTY. Ins 3apax<eHHsr KYJAbTYP CTIOJIyYHOT ~TKAHUHH
pipycomM capkomu Poyca KOPHCTYBaJHCS dinbTpaToM TKAHWHH MYXJHHH a6o dimbTpaToM
pinuHu i3 (aaxoHiB 3 KyJbTypamu CapKOMH Poyca, mo 3aBXIH MICTHTb BEJHKY KUJIb-
xict Bipycis. Hassmicth BipyciB B pimuHi, sIKYy BHKOPHUCTOBYBAJM IJIS 3apaxeHHs KyJb-
Typ, NepeBipANH LLIIXOM BBELECHHS ii y rpyaHi M'a3d Kypei. Mopdosmoriusi 3MiHH B
KyJAbTypax B Tpomueci MajirHisamii BHBYAMM AK HA JKHBMX KyJbTypax, Tak 1 Ha 3a-
dikcopanux i mnopapGoBaHMX TIpemaparax. Il BUTOTOBJEHHS! Tpenaparis, MOUHHAIOUH
3 PYroro AHs MiCJas IOYATKY NOCaiNy, KOXHY no6y y ABOX ¢aaxkonax GbikcyBamu KyJib-
TypH — 3apaxeni BipycoM i KoHTpOJbHI. KyabTypu Oikcysanu CyMIIUIO [Ila6apar,
3atapGoByBaJH . 3aJI3HIM reMATOKCHJIHOM Bejirepra i reMaTOKCHJiHOM Bowmepa.
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Mera Hamoro NOCTIIKeHHs MoisTaza B TOMY, LI06 MPOCTEXKUTH, YH
BHHHMKAIOTb 3JIOSIKICHI KJIiTHHM CapKOMH B Hpolleci MaJiruisamii 3 HexaiTuH-
HOi KMBOI DEYOBMHM, UM BOHH € HALIAAKAMHM KJIiTHH HOPMAaJIbHOI CIIOMyYHOT
TKaHUHY, 0 3M{HWIMCsS Ml BIVIHBOM KaHUEPOTEHHOro AareHTa, B JaHOMY
BUNaAKy Bipycy. [lo OCTaHHBOTO uacy MM He MaeMO TOUHMX O3HAK, HA Mif-
CTaBi sIKHX MOXKHa Gy/o 6 cKasaTH, IO T4 UM iHINA KJIiTHHA BiKe epeTBo-
punacp y asoskicHy. Ase Giosoriuni i MopQostoriuHi BIaCTHBOCT KYJbTYP
HOPMAJIBHOI CIIOMYYHOT TKAHMHH B mpolleci Masiruisauii 3asHaioTs HACTWIbKA
Pi3KHX 3MiH, IO He BaXKKO BiAPi3HHUTH MaJirHi3oBaHy KyJbTypy Bim HOp-
masbHOiI. Lle noGpe BHAHO mpm NOPiBHSHHI BJAcCTHBOCTE: KYJIbTYP HOpMaJb-
HOI CHOJIYYHOI TKAaHHHH | KyJbTYp CapKOMH Poyca.

Ne |

Kynbrypu Hopmanbhoi cnosyunoi
n/n

JBTYpHU capkomu Poyca
TKAHHHH Kyastyp P Y

-1 | IpaBunbumit pict 6es yTBopenHs MOpOXK-

HUH DPO3DiJXKEHHS

PicT 3 inTeHCHBHHM yTBOpEHHAM MOpOX-
HHH pO3Di/KEeHHS

2 | Opnopianuit KJIiTHHHUE CKJan: KyJbTypu| Pisko Bupawennii mnoaimMopdism KiaiTHH:
. CKJ/IAJIaloThCs 3 (pibpobaacTiB Ta Ayxke KyJIbTYPH CKJIafai0TbCS B - OCHOBHOMY
HE3HAYHOI KiJIbKOCTi Makpodaris 3 mMakpogaris pi3noi Oynosu. i po3ui-
PiB  Ta HeBeNHKOI KiJbKOCTi (ibpo-

6s1acTiB
‘3 | Kaitunu upn HODMAJIbHMX YMOBaX Kyub- | KJIiTHHH iHTEHCHBHO HArPOMAjKYIOTb JKHP

THBYBaHHSI HE HarpoMajKyioTb MKHPY
a0 HarpomajKyioTb HOro B He3HAUHiil
KiJIbKOCTi

4 | Tpu Beesenni
My XJIHHH

Ilpu BBegensi
JIHHH

KypsiM He BHKJIHKAOTh KypsIM BHKJIHKAIOTb MyX-

Ilpu mocaifxkenni mif €NEKTPOHHUM MiK-
POCKOMOM  BipyconofiGHi  yTBOpeHHS
3yCTpivaloThCsl y BeJIMKiH KiJbKOCTi.

5 [pu pocnijxKeHHi  Nif €NeKTPOHHHM MiK-
POCKOMOM BipyconoaiGHi yTBOpeHHS,
SIK MpPaBHJIO, HE 3yCTPiyaloThCst

B maumx nmocrinax B mpomeci masirmisaunii KyJeTypu cmosyuHoi TXa-
HHHH HaOupaiau BCIX XapaKTepHMX GiovoriuHHX i MOpP(OJONYHEX O3HAK,
BJACTMBHX KyJbTypaMm capkomu Poyca. Takum umzoMm, TpeGa Gysio nmpocre-
XHUTH, K BiIOyBa€TbCA MNEPETBOPEHHS KyJbTYD HOPMaJbHOI CHOJYYHOI
TKQaHUHH B KyJbTypu capkomu Poyca.

B nepmi gui nicas sapakeHHs KyJbTYyp BIDYCOM MOXHA BiI3HAYUTH
Jinre 3OIIBIUEHHS KiJBKOCTI JereHepylounx KiituH, LI KIGTHHM MaioTh He-
YiTKi KOHTYPH i UHCJIGHHi BHNMHY 1O Kpaio NpoTomJiasMu. B meskmx Kiitu-
HaX MOXXHA GauYuTH pO3Naj IPOTOMIA3MH il spa Ha OKpeMi TPpyaouku. IHoxi
B KJITHHAX 5IPO 3MODINEHE, HeMPaBUILHOI (OPMHU, ONTHUHO TMOpOXKHE, 6es
SICPELb Ta XPOMATHHOBMX GPWJIOK. Bynp-sikux iHmmuxX mnopyuens B 6y 1oBi
Ta pO3TAIUYBAHHI KJAITMH Yy mepmi aHi 3BHYafiHO He crnocrepiraerscst. Kyib-
TypH DPOCTYTb 3 NPABHJIBHMM paliaJbHUM PO3TALIYBAHHAM KJITHH i CKJa-
MaloThes B OCHOBHOMY 3 (hi6po6sacTiB Ta AyKe HE3HAUHOI KiJbKOCT] PO3KH-
AaHUX cepel HUX Makpodaris. Ha 8—10-if gens micsia sapakeHus B macax-
HHX KyJbTypax NpaBU/bHe palialbHe POSTAIIYBAHHs KJiTHH MOPYUIYETHCS.
B somi pocry yrBOprooThes cBoepinni «3aBUXPEHHSI» 3 TYCTO PO3TALIOBAHHX
KIiTHH, @ B iHUIEX MiCUSIX Ki/JbLEBHAHI NpPOrajHHH, 30BCIM He BKPHTi KJIi-
tuHavu (puc. 1). L1 aminm, Hapocraioun B iHTeHCHBHOCTI, TMOCTYNIOBO TOLIH-
protoTbest BiN nepudepii sonu pocry mo UeHTpa, i Hajan Ha mUx Miciax

7

Ho nu

-YTBODIOIOTHCS  I10POKHM
penosuma. OnHouacHo
CBiIYATh, BUAUMO, po
Osactu 3 BePETEHOMO /i
KITITHHH 3 KOPOTKHMM |

Puc. 1. Iopyuwenns TP aBHJIBH(
IO DpO3TallyBaHHS KJITHH 30
8—10-it nemp micas 3apaxe]
‘BlpycoM.  3acap6ysanns

Beiirepra. 36imbmenns s

‘HOIO B LEHTPi KJIITHHH, mic
HiCTb Taxofi TeMHO03a6apB.
yatote Tenewbaym i Jlos
NOpYIIeHHst 0OMiHY pevyoB:

Ha 16—18-it nenn mic.
TIOPOXKHHHA PO3PIIKeHHS,
CBIPKE IMOKHBHE CepeIoBHIl
0iCJIsl 3apakeHHs i MisHime
PIOBA/IM BEJIUKI TOPOMKHMH
MPUIIMHUATH Hi 3aJIUBKOIO I
BHIIE,

B mei nepiox ¢hibpoby
JIAM IHTEHCHBHO 3abapBiien
KJIITHHAM {3 CBITJIOI0 Bak
‘S30HH DOCTY MOXKHA CIIOCTe
UHHAIOTh 3a6apBJiOBaTHCh |
PIOIOTbCH Y HeBeJMKi mpasy
KOPOTKHMH BigpocTkamm, L
wuvy  ibpoSaacramu (puc
‘BepeTeHONoni6Ha KIiTHHA In
THHH {3 CBITIOIO Bakyoui
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YTBOPIOIOTHCS! MOPOKHUHI PO3P IKEHHSI (i6puHy TBEPIOTO MOKHBHOTO Ce-
penosuma. OnHouacHo B KJIITHHAX 3'SIBJISIOTbCS MOPGOJIOTiuHi - 3MIHH, U0
OBiIuaTh, BHAMMO, TPO TOPYIIEHHS iX OOMiHy PeUOBHH. Tax, mesiki (i6po-
6/1aCTH 3 BEPETEHONOMIOHUX IepeTBOPIOIOTbCS B TpUKyTHi a60 GaraTokyrHi
KIITHHM 3 KOPOTKHMY ITapOCTKaMH i TeMHO3a0apBeHol0 $6a30]iIbHO0 30-

Puc. 1. IlopymeHnHsa npaBHJIBHOTO panmianpro- Puc. 2. Kaitnaun 3 TeMHo© 6a3odinbHOIO
ro po3TalIyBaHHS KJITWH B30HM pocTy Ha 30HOI0O HaBKOJO sapa. 3acdapOyBaHHA re-
8—10-ii meHp micas 3apaxeHHs  KYJbTYP Matokcuaigom Befirepra. 306iiblieHHd B
Bipycom.  3acdapOyBaHHA reMaToOKCHJiHOM 400 pasis.

Beiirepra. 36iabmenas B 30 pasi.

HOIO B IEHTPi KJITHHH, TOPYyY 3 SAPOM a6o wixk sgpamu (puc. 2). Hasms-
giers Taxoi TeMHO3aGapBJeHOl 30HH B kritnHax capkomu Poyca BiasHa-
qatorh Tenembaym i JlomKaHCHKAMR (1943), skl BBa)kaloTh le O3HAKOI
nopylueHHs 0OMiHYy PeYOBHH B KJIITUHAX.

Ha 116—18-ii 1eHb micas 3apaKeHHs: B OKpeMHUX KyJabTypax 3’ SIBJISIOTHCS
TOPOMKHUHN PC3PIKeHHs], sIKi 3HUKAIOTH mic/asl mepecaiyKeHHsl KyJabTyp Ha
cBiKe ToKHBHE cepenoBuiie abo nicss 3aJHBKH ix muiasmoo. Ha 20-ii neHb
nicaisl 3apakeHHs i misHille KyJIbTYpPH HeramHo ¥ mic/as mepecakKeHHs yTBO-
pIOBA/ BEJUKI TOPOMKHWHI po3pimKeHHs, 1 Ieit mpouec He MOHKHA 6yJ1o
APUIMHUTH Hi 3a/IMBKOIO MJ1a3MOIO, aHi mepecajuKeHHAM Ha CBiXKe Cepello-
BHIILE.

B uei mepion ¢i6po6iacté AalOTh MOYATOK HBOM THIAM KJAITHH: KpyT-
MM iHTeHcHBHO 3abapB/eHUM MaJieHbBKHM KIITHHAM i BEJUKHM aMeOoTIHHM
KJITHHAM {3 CBITJIOI0 BAaKyOJ30BAHOIO MPOTOMIASMOIO. B Jeskux MICIIX
30HH POCTY MOXKHA criocTepirat, SIK OKpeMi nomoBKeHi (i6pobaacTd Mo-
ypHAIOTh 3a0apBJIOBATHCH iHTeHCHWBHiLIe, HiXK iHIN, MOTiIM BOHH NEPETEO-
PIOIOThCST Y HeBeJUKI npaBUIbHOT (opMH BepeTeHONoAiOHi K/IiTHHY 3 ABOMA
KOPOTKHMH BiIPOCTKAMM. 1Ii KJIITWHM MOXKYThb Ile 30epiratu 3B’A30K 3 IH-
muvy bi6podaacTamu  (pHC. 3). Uepes Aesikmit yac BILPOCTKHM SHMKAIOTH i
pepeTeHomNoNi0Ha KAITHHA TePEeTBOPIOETHCS B kpyray. Bemnki ameGoiani KJli-
MHH i3 CBITVIOWO BaKyOJigOBAHOIO MPOTONIASMOIO TaKoXK - € -3MIHEHAMH
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K BOMNPOCY O MPOUCXOKIAECHHUHU OHYXOJleBOﬁ KJIETKHU
JI. U. Bapuenko
Peswome

B nammoit paGore MBI mocraBuAM meper COGOH 3ajady TPOBEPUTH —
AEHCTBHTE/IBHO JIM B Tpolecce MaJMTHU3AIMH TKAHH ONYXOJEBHlE KJISTKH
BO3HMKAIOT M3 HEKJeTOYHOTO JKHBOTO BellecTBA WM OINyXoJeBble KJIeTKH
NPOUCXOAAT OT HOPMAJbHBIX B TPOULIOM KJIETOK OPraHM3Ma, M3MEeHEeHHBIX
MOA BJIMSTHHEM KaHUIEPOreHHOro areHra. McciemoBanme Besoch Ha  MOIesH
B KyJbType TKaHei, 4TO [aeT BO3MOKHOCTb AT 3a IIarOM MPOCIEIATH
BECh IMpOLECC MaNMrHU3AUMH. MBI M3yyanum MaJHTHH3ALMIO KyJbTyp HOP-
Mas'bHOH COEJMHUTENbHOH TKAaHM BHpPycoM capkoMbl Poyca. Jlo HacTosi-
IIero BPEMEHH Mbl HE pacrmosiaraeM KDHTeDHEM, Ha OCHOBAHMH KOTOPOTO
MOXHO OBLIO GBI C IOJHOH JAOCTOBEPHOCTBIO OTVIHYHTH HOPMAJIBHYIO KJIETKY
OT 3/0KavecTBeHHOH. OxHako OHOJOTHYECKHe M MOP(OJODHYECKHE CBOICTBA
KyJbTYp HODMA/bHOW COGIMHUTEJBHOH TKAHM B Npollecce MaJTMTHH3AINU
HaCTOJIbKO DPe3KO MCHSIOTCS, YTO He INPeICTABJSET OGOVIBIIOrO TPyAa OTJIH-
YUTb MaJHUTHH3UPOBAHHYIO KYJbTYPY OT HOPMaJpHOH. B Hammux omnbTax
KYJbTYPbl HODPMa/bHOH COEIMHUTE/NbHOH TKAHH, 3apaKeHHbie BHPYCOM cap-
koMbl Poyca, B mpouecce MaJMPHH3AMM H3MEHSUINCh M NMPHOGPETaNM BCe
XapaKkTepHble NPU3HAKH KYJbTYp CapKoMbl Poyca: pOCT ¢ MHTeHCUBHBIM
00pasoBaHHeM TOJIOCTell DasKMKEeHHs, MOMMMOPOHBII KJITOUHBI COCTaB,
HaKON/IeHHe XKHPA B KJIETKaX, CNOCOOHOCTb BHI3BIBATH ONYXOJH NPH BBeje-
HHH KypaM. Pu6po6iacThl HOPMA/IBHON CONUHUTENBbHON TKAHM B mpollecce
MaJIMrHU3alMy MPeBpalllagich B JPYrHe COCTaBHbIE 3JEMEHThI KyJbTyp Cap-
KoMbl Poyca — Me/KHe MHTeHCHMBHO OKpallleHHble MaKpo(arum u KpYIHbe
aMeGOHIHble KJIeTKH CO CBeTVION BaKyOJIM3UPOBAHHOH MPOTOILIA3MOI.

BosHHKHOBEHHE 3JI0KAUECTBEHHBIX KJETOK W3 HEKJIETOWHOTO IKHBONO
BellleCTBA NPU JAHHO# IOCTaHOBKE ONbITa HAMH He GbLIO OGHAPYKEHO.

PesysbTaThl HamIEX OMBITOB MOATBEPKAAIOTCS JAHHBIMM OITYOJMKOBAH-
HoOi B mocsennee ppems paborsl A. WM. JKymuuoit w M. IT. [Troxosa (1955).
OTH aBTOPBI TaKKe MPOBEPSJIH BO3MOKHOCTb BOBHHKHOBEHHS 3/0KAYECTBEH-
HBIX KJIETOK H3 HEKJIETOYHOro KMBOTrO BemiecTBa. OHM mosiyuasu »XKHBOe Be-
UECTBO MyTeM MECTPYKIHMH ONYXOJe€BOH TKAHM W TPOBONUIN HaOG/IIONSHHS
3a HHM, IOJIb3YsICh METOJOM BHCAUel Kamau. ABTOpHI He OGHAPYXKHIH OO-
pa3oBaHMs 3/I0KAUECTBEHHBIX KJETOK H3 JKHMBONO BelleCTBa U IPHINIH K
BBEIBOZY, UTO BC€ NPOMCXOASILINE B KyJbTypaX H3MEHEHUST HOCAT He GHOJIO-
THUECKHH, a (DHU3MKO-XUMHUIECKHI Xapakrep.

Takum oGpasom, Hami OIBITHL NMOKA3aJH, YTO BUPYC Capkomul Poyca
BBI3bIBAET IpPeBPalleHHe HOPMAJbHBIX KJIETOK COTMHHTENBHON TKaHM B 3J0-
KauecTBeHHble KJIeTKM capkoMbl Poyca. B mpomecce MamwrHusanmy KyJib-
TVDE' HODMAJIbHOH COeNUHHTEJIBHON TKaHM MPHOOPETAIOT OHOJOTHUECKHE U
MOp(OJIOTHYECKHEe CBOHCTBA, XapaKTepHBE JIsi KyJbTyp capkombl Poyca
(pasxmxkenune (GuOPUHA TBEPAOI MUTATENLHON CPEIBl, MOJMMOPGhH3IM Kie-
TOK, HAaKOMJIeHHEe KHpa B KJETKax, CIOCOOHOCTb BBI3BIBATH OMYXOJb MpH
BBEJEHHH KypaM). B npomecce masnuruusaunuu ¢u6poGaactsl  HOpMAaJbHOM
COEMIMHUTEIbHON TKaHM JalOT HAYa/Jd0 COCTABHBLIM 3JeMeHTaM KYJbTYp cap-
koMbl Poyca. B mpouecce masmrausanyuu kjaetox in vitro BHpycoM capKOMBL
Poyca HaM He ynanoch OGHAPYKHTb BOSHUKHOBEHME 3JOKAUYECTBEHHBIX KJle-
TOK M3 HEKJETOYHOrO *KHBOTO BEIlleCTBA.
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