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Experiments on the Tumour Cells Using Time-Lapse Microcinematography 

I n  cells of r a t  W a l k e r ' s  t u m o u r  1, h u m a n  u t e r ine  and  
m a m m a r y  c a r c i n o m a  2,3, and  of o t h e r  t u m o u r s  ~, i t  h a s  
been  a sce r t a ined  b y  m e a n s  of deoxyr ibonuc l ea se  t h a t  
p a r t i c u l a r  p ro t e in  globules  der ived  f rom aggrega t ion  of 
r ibosomes  c o u l d  be  formed.  I t  h a d  b e e n  in fe r red  t h a t  
r ibosomes  were concerned ,  n o t  on ly  f rom cy t ochemica l  
e x a m i n a t i o n  4, wh ich  h a d  revea led  t h e  ex is tence  of tZNA 
in t he  globules,  b u t  also ~rom o b s e r v a t i o n s  u n d e r  t he  
e lec t ron  microscope 4, wh ich  h a d  s h o w n  h o w  these  globules  
der ived,  in  fact ,  f r om t h e  u n i o n  of g r a n u l a t i o n s  t h a t  
co r re sponded  en t i r e ly  to  r ibosomes .  On t he  basis  of m a n y  
obse rva t i ons  ~-~ i t  h a d  been  found,  however ,  t h a t  in  t h e  
oocytes  of ce r t a in  species of mol luscs  a n d  ech i node r m s  t he  
yo lk  globules  fo rmed  t h r o u g h  t he  aggrega t ion  of g ranu la -  
t ions  s imi la r  to  r ibosomes.  Moreover ,  in  t h e  same yo lk  
globules  t he  presence  of R N A  h a d  been  d e m o n s t r a t e d  s-l~ 
a t  t he  b e g i n n i n g  of t h e i r  fo rmat ion .  

F u r t h e r  e x p e r i m e n t s  h a v e  now  been  p e r f o r m e d  in  o rder  
to  a sce r t a in  t he  poss ib i l i ty  of us ing  t ime- lapse  micro-  
c i n e m a t o g r a p h y  to  obse rve  t he  f o r m a t i o n  of p r o t e i n  
globules  in  t h e  cells of W a l k e r ' s  t u m o u r .  For  t h i s  purpose ,  
f r a g m e n t s  of t u m o u r  were p laced  a t  r oom t e m p e r a t u r e  
(20-22~ in  a n  aqueous  so lu t ion  of deoxyr ibonnc l ea se  
(crys ta l l ine  of L i g h t  a n d  Co. or of S igma  Chem. Co. : 
0,5 mg/ml)  a n d  t h e n  enclosed b e t w e e n  a slide and  a 
covers l ip  s l igh t ly  separa ted .  T h e y  were also s t a ined  
d i rec t ly  w i t h  a 1% so lu t ion  of to lu id ine  b lue  in o r d i n a r y  
physio logica l  solut ion.  Fo r  t he  f i lm sequences,  usua l ly  
t a k e n  a t  a speed of 1-2  f r ames  pe r  sec, a Zeiss p l a n k t o n  
microscope  was  used, f i t t ed  in some cases w i t h  a phase-  
c o n t r a s t  s y s t e m  a n d  in o the r  cases w i t h  a N o r m a r s k i ' s  
in te r fe rence  c o n t r a s t  sys tem.  T he  ob jec t ives  u sua l ly  
emp loyed  h a d  magn i f i ca t ions  of 40 • a n d  100 • i .o.;  
w h e n  t he  40 • ob jec t ive  was used, i t  was  also poss ible  to  
follow the  m a n i f e s t a t i o n s  of t h e  cells b y  m e a n s  oi a 
t e l e c a m e r a  connec ted  to a moni to r .  

The  resu l t s  of t h e  t e s t s  car r ied  ou t  were m o s t l y  pos i t ive  } 
in fact,  in  t he  c y t o p l a s m  of ceils loca ted  on  t he  p e r i p h e r y  
of t h e  f r agments ,  i t  was  n o r m a l l y  possible  to  obse rve  t he  
g r a d u a l  f o r m a t i o n  of globules  a f te r  8-10 min .  B y  in ter -  
Ierence c o n t r a s t  these  appea red  fa i r ly  cons iderable ,  
m e a s u r i n g  b e t w e e n  0.5 ~m a n d  1.5 ~xm, w i t h  a t e n d e n c y  to  
fo rm more  or less n u m e r o u s  groups.  Usual ly ,  a f t e r  30 min.  
a t  leas t  in  t he  pe r iphe ra l  cells, no  f u r t h e r  globules  were 
formed.  The  use of to lu id ine  b lue  enab l ed  t h e  globules  
fo rmed  to  be  s t a ined  in progress ive  degrees up  to  t h e  
m a x i m u m  i n t e n s i t y  of o r t h o c h r o m a t i c  co lour ing ;  t h e  
same  colour ing was reached,  a l m o s t  s imul t aneous ly ,  b y  
t he  nucleolus.  

The  pos i t ive  r e su l t  of these  o the r  e x p e r i m e n t s  would  
a p p e a r  to  a l low i t  to  be  s t a t e d  t h a t ,  ill t h e  ceils of W a l k e r ' s  
tu rnou t ,  i t  is possible,  b y  ar t i f ic ia l  means ,  to  cause  glob- 
ules to  fo rm t h r o u g h  agg rega t ion  of r ibosomes .  T h e i r  
r i bosoma l  n a t u r e  is p r o v e d  b y  t h e i r  a f f in i ty  for  t o lu id ine  
blue, w h i c h  d i sappear s  as a resu l t  of d iges t ion  w i t h  r ibo-  
nuclease ;  t he  globules  obse rved  b y  m i c r o e i n e m a t o g r a p h y  
cor respond  en t i r e ly  to  those  of t h e  p r e p a r a t i o n s  o b t a i n e d  
equa l ly  w i t h  deoxyr ibonuc lease  a n d  t h e n  f ixed 3. The  
p r e sen t  resu l t  conf i rms  once more  w h a t  one of us  m a i n -  
t a ined~:  n a m e l y  t h a t  t h e  t u r n o u t  cell is i ncapab l e  of 
o rgan iz ing  t he  r ibosomes  t h a t  r e a c h  t h e  c y t o p l a s m  in large 
q u a n t i t i e s  f rom the  nucleus,  or, more  precisely,  f rom the  
nucleolus,  t h e  p r o b a b l e  s i te  of t h e  t u m o u r a l  a l t e ra t ion .  
I n  th i s  respec t  we m e n t i o n  t h a t ,  in  n o r m a l  cells, t h e r e  
a lways  exis ts  a pa ra l l e l i sm b e t w e e n  R N A  basoph i l i a  of t h e  
nucleolus  a n d  t he  c y t o p l a s m  a n d  a c a p a c i t y  for  syn thes i s  ; 
t h i s  can  read i ly  be  s h o w n  in t h e  oocytes  for t h e  purposes  
of t he  yo lk  globules  p r o d u c t i o n  : in  these,  t he  more  m a r k e d  

is t he  degree of nuc leo la r  a n d  c y t o p l a s m a t i c  basoph i l i a  
a t t a i n e d  in t h e  previ te l logenesis ,  t h e  more  conspicuous  is 
t he  syn thes i s  p r o d u c t  e l a b o r a t e d  in t he  vi te l logenesis  6. 
A s imi la r  cor respondence  exis ts  in  somat i c  cells; a scale 
of decreas ing  q u a n t i t i e s  of R N A  - a n d  hence  of decreas ing  
capac i t y  of syn thes i s  - has  been  compi led~l :  t he  f i rs t  
place is occupied b y  t h e  pancreas ,  t he  las t  b y  t h e  hea r t .  
The  t u m o u r  cell, on  t he  o the r  hand ,  t h o u g h  showing  a h i g h  
basoph i l i a  due  to  RNA,  does n o t  revea l  a n y  concre te  
syn thes i s  p roduc t .  The  fac t  of h a v i n g  succeeded,  in  va r ious  
t ypes  of t u m o u r  cells, b y  m e a n s  of a con t r ivance ,  in  
p r o v o k i n g  t he  c o n s t i t u t i o n  of a p r o d u c t  in  t he  fo rm of 
globules  should  leave no  f u r t h e r  d o u b t  r ega rd ing  a n  
aspec t  of i t s  a l t e r a t i o n  : namely ,  t h a t  t he re  is a s y s t e m  for 
wh ich  an  a b n o r m a l  p r o d u c t i o n  of r i bonuc leopro te ins  is n o t  
followed b y  t h e  p r o d u c t  of t he  syn thes i s  ac t iv i ty .  Th i s  
idea is also s u p p o r t e d  b y  t h e  fact ,  a l r eady  recorded  6, t h a t ,  
whereas  is a n y  n o r m a l  cel lular  sys t em t h e r e  is a lways  - 
r e la t ive  to  t he  syn theses  - a n  a d a p t a t i o n  of t he  c y t o p l a s m  
vo lume  to  t he  nuc l ea r  a n d  nuc leo la r  volume,  in  t h e  t u m o u r  
cell s y s t e m  th i s  a d a p t a t i o n  does no t  ex i s t :  t h e  v o l u m e  of 
t he  c y t o p l a s m  does no t  increase  in r e l a t i on  to  t h a t  of the.  
nuc leus  and  t he  nucleolus.  

Riassunto. Viene  desc r i t t a  m e d i a n t e  r iprese  microcine-  
m a t o g r a f i c h e  a t e m p o  in cellule del t u m o r e  di  W a l k e r  
t r a t t a t e  con desoss i r ibonucleas i  la  f o r m a z i o n e  g radua le  
di g lobul i  conseguen t i  al la  aggregazione  di r ibosomi.  Si Ri-  
r i t i ene  p e r t a n t o  che v e n g a  e o n f e r m a t a  l ' ipo tes i  che nel la  
cel lula t u m o r a l e  es is ta  u n a  condiz ione  pa r t i co la re  pe r  cut, 
ad  u n a  a n o r m a l e  p roduz ione  di  r ibonuc leopro te ine ,  n o n  
segua la  p roduz ione  di eoncre t i  p r o d o t t i  di  s intesi .  
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