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O A H M ? ~  H 3  C B O ~ ~ C T B  KJIeTOK 3J IOKaYeCTBeHHMX onyxonefi, OTJIUVaDlp lM UX . 
O T  K n e T O K  HOPMBnbHMX T K a H e n  R B n R e T C R  C ~ O C O ~ H O C T ~  O C m e C T B n m b  HHTeH-  

C M B H ~ ~ R  a H a ? p 0 6 ~ 6 1 n  rJIMKOJIH3 'I/. XOTR CHCTeMaTHVeClCUX H C C ~ ~ A O B I U M G  3 T O -  

PO @ $ H O M ~ H ~  H e  npOBO,l@fJIOCb, T a m  T O V K a  3 p e H H R  n p H H R T a  MHOrAMH B B T O p a -  * 
MM /'-'/. C W T ~ ~ T C R ,  VTO a H a 3 ~ 0 6 ~ b l f i  rJIMKOJIH3 H e  T O n b K O  0 6 e ~ n e r ~ B a e T  

3 H e p r e T M V e C K l l e  I ~ O T ~ ~ ~ H O C T H  3J IOKaVeCTBeHHLdX KJIeTOK B Y C J I O B H m  FJl 60~0f i  
~ H ~ O K C M M ,  HO u r p a e ~  ~ a m e  cyqec~se~~yro  p o n b  a n a ~ o r e ~ e s e  p a ~ a  2 ,4 ,5/ ,  

0 H a K O ,  B C O O T B e T C T B H H  C 0 6 ~ e I l p H 3 ~ a H H k J M  JJTeHHeM 0 l l p O r P e C C A H  O n y -  
46/ x o n e f f  , K wcny OCHOBH~IX C B O ~ ~ C T B  ~ ~ O K ~ V ~ C T B ~ H H M X  onyxonen OTHOCWTCR 

JIHUIb HX H e p e r y J I H p y e ~ b T t i  H H B ~ ~ M B H M ~ ~  P O C T ,  T O r A a  K a K  A p y P H e  O C O ~ ~ H H O C T U  

3J lOKaVeCTBeHHbIX K n e T O K  ( ~ H X I J I B ~ H R ,  C ~ O C O ~ H O C T ~  K M e T a C T B 3 H P O B a H U A ) ,  

XPOMOCOMHble aHOMaTIMH, nOBbTUleHHaR C ~ O C O ~ H O C T ~  K ~ ' J I H K o ~ H ~ ~ )  MOPJT  B 0 3 -  

H M K a T b  H e 3 a B H C H M O  WI' O T  ApYra, B n p O q e C C e  l l p O Q e C C H H  O n y x O n H .  A0 

H a C T O R ~ e P O  BpeMeHM H e  RCHO,  C B O ~ ~ C T B ~ H  JIH FJIHKOJIH3 ~ O ~ P O K ~ Y ~ C T B ~ H H ~ I M  

O n y x O J I R M  U n H  X e  C ~ O C O ~ H O C T ~  K MHTeHCMBHOMY a H a 3 p 0 6 ~ 0 h I Y  FJIHKOJIU3Y IIBJIR- 

e T C R  HeOT'beMJIeMHM n P H 3 H a K O M  T O n b K O  3J IOKaVeCTBeHHMX onyxonefi, H e 3 a B H C A -  

MO OT MX r u c ~ o r e ~ e a a  M C T e n e H H  nporpeccm. Perueme more B o r r p o c a  e m o  
K a K  B T e O p e T M V e C K O M  n J I a H e ,  T a K  H AJIR C O B e p m e H C T B O B a H H f l  MeTOAAK IQHMe- 

H e H H R  H C K Y C C T B ~ H H O ~ ~  r H n e p r J I M K e M U H  B O H K O J I O ~ H V ~ C K O ~ ~  IlpaKTHKC?. 

B pa60~ax /7'8/ 6nn o n ~ c m  ~ ~ O C T O A  M e T O A  O q e H K U  C ~ O C O ~ H O C T H  ony- 
XOJIeBbIX KJ IeTOK K a H a ? p 0 6 ~ 0 ~ y  r l M K O J I H 3 y  in vitT0 n y T e M  H 3 M e p e H A R  pH 
K J I ~ T o w o #  C Y C n e H 3 M H  nQH nOBbnneHHOM C0 ,QePXaHHH FlIA)K03bl A C O ~ ~ T C T B ~ U & ? ~ ~  

r H n o K c M H .  B cny-uae o c y q e c T s n e H m  a K T w a H o r o  aHa~p06~0r0  mn~onw3a pH 
c y c n e ~ 3 u ~  B T e V e H H e  o p i o r o - n o n p o p a  yacoa C y u l e C T B e H H O  c H u m a e T c R  no 

/8/ c p a B H e H u w  c HCXOAHOR s e n u w ~ o t t  3a c v e T  H a K o n n e H m  ~ o n o w o f l  K H c n o T b ~  . 
,&IIR K l I e T O K  a c L p I T H 0 f i  KaPUJHOMbl 3 p J I H x a ,  KOTOPble  0 6 J I w a K l ~  R p K O  B b l P a R t e H H ~ f i  

C ~ O C O ~ H O C T ~ O  K ~ H ~ ~ ~ o ~ H o M v  rJ IMKOJM3Y,  x a p a K T e p H 0  J r M e H b m e H H e  pH B C p e n -  

HeM O T  7,O A0 5,3-5,o /718/ 

  TOT MeTOA M ~ H J I  H C n O n b 3 O B & H  HaMw ,QnR c ~ ~ B H H T ~ J I ~ H o ~ ~  O q e H K H  cnoc06- 
HOCTH K ~ H ~ ~ P O ~ H O M Y  rJ IHKOJIU3Y KJIeTOK 3J IOKar IeCTBeHHMX H A O ~ ~ O K ~ V ~ C T B ~ H -  

H ~ D (  onyxonen p a 3 H o r o  r ~ c ~ o r e ~ e s a ,  wH,qw,npoBaHHbnr y K ~ H C  H O H H ~ H ~ ~ F X ~ I M C I  

U3J Ip t ?HHRMM,  a T a m e  KJ IeTOK H e K O T O p b n r  HOPMaTIbHhIX ~ K a H e f i .  
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K ~ K  n o ~ a 3 a ~ o  B ~ a 6 n .  3 ,  cpe,qHee HaMeHeHae ~ H ~ Y ~ H M R  pH ,qnR Bcex 
HCCne f lOBaHHLJX  Hah4M HOPMBnbHbR T~aHef i  C O C T a B n R e T  0,2720,05, AJIR no6po- 
KaYeCTBeHHbR 0nyx0JTefi - 0,3820,00, YTO He OTJIMYaeTCFI OT HOPMaJIbHblX 

T K ~ H C ? ~ ~  ( p  0 ,  I ) ,  a nnR 3nOKaYeCTBeHHbIX 0nyxoJlefi - 0 ,  &?o, 13. Pa3JIMYMR 

B M3MeHeHHFR pH Melqqy HOPMaJIbHblMH TKaHRMH U .Qo~PoK~YC?CTB~HH~~MH O n Y X O -  

JIFIMY, C 0 4 ~ 0 f i  CTOpOHbl ,  M 3JIOKaYeCTBeHHbIMM OnyxOJIfWH, C npyrofi, C T a T A C -  

TMYeCKM BblCOKO nOCTOBePHb1 ( P  0 , O I ) .   TO 03HaYaeT, YTO KJlt?TKH 3nOKa- 

YeCTBeHHblX 0nyxOnefi o6naaro~ C y l q e C T B e H H O  6onbiueA C ~ O C O ~ H O C T ~ D  K aHa.7- 

I ) ~ ~ H O M Y  I'JIHKOnM3Y no CPaBHeHHK)  C KJIeTKaMM ~ o ~ ~ o K ~ Y ~ c T B ~ H H ~ T X  o ~ ~ x o J I ~ ~  

M ,  KOHeYHO, HOpManbHblX ~ ~ a ~ e f i .  E c n ~  X e  CpaBHMBaTb Melsiqy co608 cnoco6- 
HOCTb K FlIHKOJlH3Y Y 3JIOKaYecTBeHHbR KneTOK pa3HOl'O l"MCTOl"eHe3a ( ~ a 6 n .  21, 
T O  Ha ocHoBaHHH HMemqerocfi y Hac orpaHuvetcHoro MaTepHaJIa MOXHO npenno- 
JIBPaTb, YTO Y KneTOK 3nOKarleCTBeHHblX onyxonen JIel"KOr0 H THMyCa 3Ta C n O -  

C O ~ H O C T ~  BblpmeH3 B ileCK0JlbKO 6onb11!efi CTeneHM, YeM y 3nOKaYeCTBeHHbTX 

onyxonefi ~ o n o u ~ o f i  xene3br. 

E c n ~  yCTaHOBneHHble H a M H  pa3nHYUR M e w  KJIeTKaMU 3nOKaseCTBeHm 

M A O ~ P O K ~ Y ~ C T B ~ H H ~ K  onyxonen 6 y w  HMeTb MeCTO H ,4nR IUUpOKOrO q y r a  
onyxonefi pasHoro r ~ c ~ o r e ~ e 3 a  H npoucxoweHm ( ~ e  TonbKo M ~ P O B ~ H -  

HbIX, HO M C ~ O H T ~ H H ~ R ) ,  a Tame AnR XHBOTHbK pa3HbM. B H A O B ,  3TO 6 y x e ~  
03HaYaTb, YTO C ~ O C O ~ H O C T ~  K AHTeHCHBHOMY ~ H ~ ~ P O ~ H O M ~  r n ~ ~ o n u 3 y  cnequr- 
@ M Y H ~  TOnbKO RJIR 3nOKaYeCTBeHHblX onyxonen, Tor$@ K a K  C ~ O C O ~ H O C T ~  K He- 
OrPaHHYeHHOMY P O C T Y ,  T. €?. " o c ~ o 6 0 ~ e m e  OT KOHTPOJIR" CO CTOPOHhl qeJIOCT- 

HOP0 OPraHH3Ma, nPHCylqa KneTKaM K a K  3JIOKaYeCTBeHHMX Onyxonen, TaK H 

~ ~ O ~ ~ O K ~ U ~ C T B ~ H H ~ D ( .  

~ ~ H ~ T H Y ~ C K ~ R  npHpO&a H ~ M ~ H ~ H H ~ ,  O ~ ~ C ~ O B ~ H B ~ K I ~ X  ~e0rpaHHrleH~hlfi 

POCT 3JIOKarleCTBeHHblX ~ n ~ ~ n e f i ,  censac H H T e H C H B H O  H3paeTCR MeTOAaMA 

~One~yJIJ?p~ofi  dH0n0rMH H B 3~aUH~enbHofi Mepe BblRCHeHa 19/. A O ~ Y C T H M ,  
rlTO FeHeTAYeCKHe H3MeHeHAR, OnpeAeJIFw~e C ~ O C O ~ H O C T ~  KJreTOK K Heova- 
HHYeHHOMY PaZlMHOXeHHH),  HneHTHYHbl AJIR K J I e T O K  K a K  3JIOKaseCTBeHHbK, TaK 

H ~ O ~ P O K ~ Y ~ C T B ~ H H ~ ~ X  0nyxonefi. Toraa MOXHO ,4YMaTb, rlTO ,4nR B03HHKHOBe- 

HHR ~ O ~ P O K ~ ~ ~ ~ C T B ~ H H H X  0nyx0JIefi ~ e 0 6 ~ 0 , q ~  H AOCTaTOUHbI TOSIbKO T a X H e  

H3MeH€?HHR, H O H H  BO3HHKaKIT K a K  " 0 ~ ~ 0 3 ~ X I ~ b l e ' ~  C O ~ ~ ~ T H R ,  a ,4nR B03HHKHO- 

BeHHR 3nOKaYeCTBeHHbIX 0nyx0JIefi ~ p e 6 y e ~ c R  OCynleCTBneHHe K a K  3THX ~ 0 6 ~ -  

THf i ,  T a K  H np~06pe~eHHe C I T O C O ~ H O C T M  m a 3 p o 6 ~ 0  C 6 p ~ ~ a ~ b  rnroKosy, H 

O H H  BO3HHKaKlT K a K  ' 1 n ~ y x 3 ~ a n ~ b l e "  C O ~ ~ ~ T M R .   TO AOnylqeHHe XOpOlUO CO ma- 
cyeTcR co CTapblMu npencTasneHHmw o AByXBTaI IHOCTH KaHqeporeHeaa /''/, 
C O ~ ~ ~ ( ~ H ~ B ~ C T H ~ I M H  pa3JIHWJlMU B s a C T O T e  CnOHTaHHbIX B O ~ H H K H O B ~ H M ~  ,406po- 

KaYeCTBeHHbK H 3nOKaYeCTBeHHLJX 0Ilyx0JIefi. 

C ~ O C O ~ H O C T ~  K aHa3p06~0~y  mHKOnH3y MORKeT 6bl~b CBR3aHa C pa3nHs- 

HbIMH H3MeHeHHM B Kn€?TKaX,KOTOpbIe MOXHO Y C n O B H O  Ha3BaTb "3nklPe~e~HseC- 

KHMA",  H MOXeT  6 ~ ~ b  CneACTBHeM K a K  I-InefioTponHUx B ~ ~ K T O B  P ~ H ~ T M ~ ~ ~ C K O ~  

T ~ ~ H c @ ~ M ~ ~ H ,  Tm H HesaBuck!&fofi OT H H X .  Ecnu C I T O C O ~ H O C T ~  K ma3- 

P O ~ H O M Y  I'JIHKOJlH3y He CBR3aHa HenOCpeACTBeHHO C H H , Q ' J K ~ ~ ~  O H K O F e H O B ,  TO 

MOXHO OXHnaTb, YTO B HOPM&lIbHhR KJIeTKBX C AOCTaTOYHO B ~ ~ C O K O ~ ~  ~ ~ C T O T O ~ ~  

nPOMCXO.ART 3nHreHeTHYeCKHe H3MeHeHHR, AakIIJp4e HaVaTIO K n O H m  C n o ~ b r m e ~ ~ o f i  
~ ~ H K O ~ H T H Y ~ C K O ~ ~  aKTHBHOCTbK). B O ~ H H K H O B ~ H H ~  TaKUX KJIOHOB MOleT 6bl~b OT- 

BeTcTBeHHo T a m e  sa c n F m  3noKasecTseHHoro nepepowetum HeKOTOPMX ,406- 

pOKaW3CTBeHHLJX 0nyx0nefi. 

Mom~o OXUlAaTb, rITO rlaCTOTa H H ~ ~ H  3JlOKarleCTBeHHIJX KJIeTOK b3H- 

YeCKHMH H XHMHVeCKHhU4 OHKOI'eHW, a TaKme MeT0,4W P ~ H H O ~  HWXeHepHH, 
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KoporogHH B.H. H gp. Pl9-89-256 
AHa3po6Hblli rnHKOnH3 y KneToK gnoKaqeCTBeHHb~ 
H go6poKaqecTaeHHb~ onyxoneH pagHoro rHcToreHe3a 

Cnoco6HOCTb K aHa3po6HOMY rnHKOnH3Y KneTOK HOpManbHb~ 
H onyxoneab~ TKaHeH KpbiC onpegeno~mH nyTeM H3MepeHHH pH 
KneToqHoH cycneH3HH go H nocne HHKy6aQHH B pacTBope rnw
K03bi nPH rHnoKCHH. YcTaHoaneHo, qTo aHa3po6biHH rnHKOnH3 
HpKo BbipaJKeH y KneToK gnoKaqecTBeHHb~ onyxoneH pa3Horo rH
CToreHe3a H oqeHb cna6o - y KneToK go6poKaqecTaeHHb~ ony
xoneH, KOTOPble B 3TOM OTHOWeHHH He OTnHqaWTCH OT KneTOK 
HOpManbHb~ TKaHeH. BbiCKa3biBaeTCH rHnoTe3a, cor naCHO KOTO
poH aKTHBaQHH CHCTeMbl aHa3po6Horo rnHKOnH3a, HapHgy C HH
gyKQHeH OHKoreHoB, HBnHeTCH Heo6xogHMb~ ycnOBHeM 3nOKaqeCT 
BeHHOH TpaHcclJopMaQHH KneTOK. 06Cy)J(gaWTCH HeKOTOPbie cnegCT
BHH H3 3TOH rHnoTe3hl. 

Pa6oTa BbmonHeHa B J1a6opaTopHH HgepHb~ npo6neM OI1JIH. 

IlpenpHHT 06"J.eiUUieHHOro HHCTHTyTa J~,~J;epHbiX HCCJie.D;OB81Udi:. Jly6Ha 1989 

Ilepeaog aBTopoB 

Korogodin V.I. et al. Pl9-89-256 
Anaerobic Glycolysis in Cells of Malignant 
and Non-Malignant Tumours of Different Histogenesis 

The ability of rat tumour tissues to anaerobic glycoly
sis has been determined by means of the measurement of 
cell suspension pH values before and after incubation with 
glucose in anoxic conditions. It has been established that 
the anaerobic glycolysis is markedly expressed in malig
nant tumour cells of different histogenesis and weakly -
in non-malignant tumour cells which in this respect do no 
differ from normal tissues. A hypothesis is proposed accor 
ding to which the activation of anaerobic glycolysis as 
well as the induction of oncogens is necessary condition 
of malignant transformation of cells. Some consequences of I 
this hypothesis are considered. 1 

The investigation has been performed at the Laboratory ' 
of Nuclear Problems, JINR. 
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