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D e g r a d a t i o n  of  R a p i d l y  L a b e l l e d  R N A  i n  P r o l i f e r a t i n ~  a n d  N o n - P r o l i f e r a t i n g  H u m a n  A c u t e  
L e u k e m i a  C e i l s  

I n  p ro l i f e r a t ing  cells, r ap i d l y  label led  R N A  is genera l ly  
m a d e  u p  of r ibosomal ,  and,  to  a lesser  degree,  messenger  
f r ac t i ons  whose  s t a b i l i t y  c an  b e  e v a l u a t e d  b y  t h e  inh i -  
b i t i o n  of f u r t h e r  syn thes i s  w i t h  a c t i n o m y c i n  D. W i t h  t h i s  
m e t h o d  n u m e r o u s  worke r s  x-~ h a v e  found  2 m e t a b o l i c a l l y  
d i f f e ren t  RNAs ,  t he  f o r m e r  h i g h l y  uns t ab le ,  t h e  l a t t e r  
r e l a t i ve ly  more  s tab le .  A wide  r a n g e  of d i f ferences  in  cell 
u n s t a b l e  R N A  c o n t e n t  h a s  b e e n  obse rved ,  coup led  w i t h  a 
s ign i f i can t  d e p e n d e n c e  on  t i le  degree  of cell m a t u r i t y  or  
of p ro l i f e ra t ive  a c t i v i t y  a,*. 

P r e v i o u s  i n v e s t i g a t i o n s  h a v e  s h o w n  s imi l a r  b r e a k d o w n  
p a t t e r n s  in  a c u t e  l e u k e m i a  b l a s t s  a n d  n o r m a l  h e m o p o i e t i c  
cells s. Since t h e  a c u t e  l e u k e m i a  cell p o p u l a t i o n  h a s  2 com-  
p a r t m e n t s ,  i.e. p ro l i f e r a t i ng  a n d  non-p ro l i f e ra t ing ,  these  
b e i n g  2 e v o l u t i o n a l  a spec t s  of t h e  s ame  cell l ine  TM, i t  
was  cons ide red  t h a t  R N A  b r e a k d o w n  b e h a v i o u r  in  t he se  
c o m p a r t m e n t s  m i g h t  p o i n t  to  a r e l a t i ons h i p  b e t w e e n  
p ro l i f e ra t ive  a c t i v i t y  a n d  t h e  m e t a b o l i c  b e h a v i o u r  of 
RNA.  

3Ia¢erials and  methods. O ur  series cons i s ted  of 4 cases of 
a c u t e  mye lob l a s t i c  l eukemia  (cases 1, 2, 3 a n d  4), t case  
of a c u t e  l y m p h o b l a s t i c  l e u k e m i a  (case 5) a n d  I case  of 
acu t e  m o n o b l a s t i c  l e u k e m i a  (case 6). I n  al l  cases b o n e  
m a r r o w  b lood  was  w i t h d r a w n  in  a hepa r i n i zed  syr inge  

10~ 

50 

k[ 

Z[ 

N lO0 

.__ 80 

N ~0 
z0 

e~ 

= 0 
N, o~ 
N lOO 

8O 

~0 

2~ 

~ 1  t00 

80 

50 

• , = . ~  ~0 

ZO 

g o  

Oase 3 lOO 

89 

40 

20 

60 

k Cas~ Z 

' ; i g .............. 

' i g 

Cas~ @ 

Time(h)afler aO~lifion of actinomycin-O 

Breakdown of labelled RNA in proliferating ( ) and non- 
proliferating ( . . . .  ) acute mycloblastie leukemia ceils (eases 1-4), 
acute lymphoblastic leukemia cells (case 5) and acute monoblastic 
leukemia cells (ease 6). 

a n d  d i lu t ed  in H a n k s '  l iqu id  (1 : 1 or 1:4)  a n d  horse  s e r u m  
was  a d d e d  to m a k e  a f ina l  c o n c e n t r a t i o n  of 20%.  Incu -  
b a t i o n  was car r ied  o u t  in  r o t a t i n g  s y s t e m  a t  37 °C. 

R N A  t u r n o v e r  was  s tud ied  in t h e  fol lowing m a n n e r :  
t h e  cells were  exposed  to  u r id ine -5 -H  3 (sp. ac t .  2 4 . 4 c / m M )  
a t  a c o n c e n t r a t i o n  of 10 / ,c /mI  of cu l t u r e  for  1 h. T h e y  
were  t h e n  t r a n s f e r r e d  to  a m e d i u m  c o n t a i n i n g  ac t ino-  
m y c i n  D (suppl ied b y  Merck,  S h a r p  a n d  D o h m e )  a t  a 
f inal  c o n c e n t r a t i o n  of 10 /~g/ml. S m e a r s  were  m a d e  a t  
va r i ous  i n t e r v a l s  for  5 h.  T h e  degree  of i n h i b i t i o n  of t h e  
s y n t h e s i s  of R N A  i n d u c e d  b y  a c t i n o m y c i n  D was  eva lu-  
a t e d  b y  i n c u b a t i o n  for  10 m i n  w i t h  t h i s  c o m p o u n d  
(10 /~g/ml) fol lowed b y  t h e  a d d i t i o n  of u r id ine -5 -H  3 
(10 #c /ml )  for  1 h.  

Cell p ro l i f e ra t ive  a c t i v i t y  was  s tud ied  in b o n e  m a r r o w  
a n d  p e r i p h e r a l  blood. Af te r  d i lu t ion  in H a n k s '  l iquid,  t h i s  
was  exposed  to t h y m i d i n e - H  3 (sp. act .  17 c / r aM)  a t  a 
c o n c e n t r a t i o n  of 2 # c / m l  for 1 h in a r o t a t i n g  s y s t e m  a t  
37 °C, 

Af t e r  f ix ing  in m e t h y l  Carnoy,  t h e  s m e a r s  were  im-  
mer sed  in I l f o rd -K  2 emuls ion  p rev ious ly  d i lu t ed  1 : 1 w i t h  
d is t i l led  w a t e r  a n d  le f t  exposed  for  5 -15  d a y s  a t  4°C. 
T h e y  were  t h e n  deve loped  a n d  fixed,  a n d  c o u n t e r s t a i n e d  
w i t h  M a y - G r i i n w a l d - G i e m s a  s t a i n  buf fe red  to  p H  7.4. T h e  
a l loca t ion  of b l a s t s  to  t h e  p ro l i f e ra t ing  or  n o n - p r o l i f e r a t i n g  
c o m p a r t m e n t  was  b a s e d  on  t h e i r  d i a m e t e r  a n d  on  a 
para l l e l  s t u d y  (us ing t hymid ine -H3)  of t h e i r  p ro l i f e ra t ive  
ac t iv i ty .  

T h e  p e r c e n t a g e  of cells label led  was  r egu l a r l y  ascer-  
t a i n e d  for  a t  l eas t  500 cells in each  slide. 

Results .  In  all  6 cases, r a p i d l y  label led  l l N A  d e g r a d a t i o n  
r evea l ed  2 m e t a b o l i c a l l y  d i f f e ren t  RNAs ,  one  v e r y  un -  
s t ab le  ( b r e a k d o w n  w i t h i n  2-3 h), t h e  o t h e r  r e l a t ive ly  more  
s tab le .  T h e  % fall  of g ra ins  in  f u n c t i o n  of t i m e  was  n o t  
s ign i f i can t ly  d i f f e ren t  in t h e  p ro l i f e r a t i ng  a n d  n o n - p r o -  
l i f e ra t ing  c o m p a r t m e n t s ,  showing  t h a t  iden t i ca l  m e t a b o l i c  
b e h a v i o u r  was  p r e s e n t  in b o t h  c o m p a r t m e n t s  in  a l l  ou r  
a c u t e  l e u k e m i a  cases (Figure) .  

Discussion.  Since  r a p i d l y  labe l led  R N A  cons is t s  of b o t h  
r i bosomM a n d  m e s s e n g e r  f rac t ions ,  t h e  half- l i fe  v a l u e  
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es t ima ted  f rom R N A  tu rnove r  va lues  is na tu ra l ly  only 
the  mean  be tween  the  2 fractions.  SINKS and tIAYHOE 
observed  grea ter  R N A  s tabi l i ty  in ac t ive ly  prol i fera t ing  
phy tohemogg lu t in in - s t imu la t ed  l ymphocy te s  by  com- 
par ison wi th  non-pro l i le ra t ing  chronic  l y m p h o c y t i c  leu- 
kemia  cells 3. They  consider  t h a t  these  differences s imply  
ref lect  basal  differences in R N A  pa t t e rn s  dur ing  the  
var ious -s tages  of t h e  cell cycle. Our  present  f inding of 
s imi lar  R N A  breakdown ra tes  in prol i fera t ing  and non- 
pro l i fe ra t ing  cells in acu te  leukemia ,  however ,  indicates  
t h a t  loss of pro l i fe ra t ive  ac t i v i t y  does no t  necessari ly 
invo lve  s ignif icant  changes in R N A  turnover .  

STORTI and TORELLI, working  wi th  normal  bone  mar -  
row e ry thro id  and myelo id  cells, found clear R N A  in- 
s tab i l i ty  in i m m a t u r e  cells and grea te r  s tab i l i ty  in the  
advanced  stages of b o t h  cell lines 4-6. S imi lar  t u rnove r  
ra tes  in bo th  c o m p a r t m e n t s  in acu te  leukemia  show t h a t  
the  t r ans fo rmat ion  f rom large to small  blast ,  w i th  loss of 
prol i fera t ive  ac t iv i ty  and w i thou t  d i f fe ren t ia t ive  evolu-  
t ion 9-n,13, is no t  accompanied  by  the  fo rmat ion  of the  
'me tabo l ica l ly  s table '  R N A s  typ ica l  of the  more  advanced  
stages of e ry thro id  and myeloid  ma tu ra t ion .  

The  following conclusions m a y  be d rawn:  (1) there  are 
no s ignif icant  differences in R N A  breakdown in pro-  

l i ferat ing and non-prol i fera t ing  blasts  in acute  l eukemia ;  
in each case, the  half-life range is 1.5-3 h;  (2) acute  
leukemia  blas t  cells, even  if in an  a d v a n c e d  stage of 
evolut ion,  are  not  capable  of synthes iz ing  the  so-called 
' s tab le '  R N A s  found in the  more  a d v a n c e d  stages of 
e ry th ro id  and myelo id  m a t u r a t i o n  i s  

Riassunto. In  cellule di l eucemia  acu t a  u m a n a  incuba te  
in v i t ro  v iene  osse rva ta  una  r ap ida  degradaz ione  d e l l ' A R N  
s in te t izza to  p r ima  del  con t a t t o  ac t inomicin ico  e vengono  
d is t in te  2 var ie t~  di R N A  a di f ferente  labil i t~ metabol ica .  
U n o  stesso c o m p o r t a m e n t o  metabol ico  6 s t a t e  osserva to  
negli e lement i  blast ic i  prol i ferant i  e nonprol i ferant i .  
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M6canisme d'action du chloramph6nicoI dans l'inhibition de la production d'anticorps induite par de 
diff6rents types d'antig6nes 

Le r6Ie fondamenta I  des acides nucl6iques dans  la 
synth6se des an t icorps  est  p resque  un iverse l l ement  
admis  x-~ e t  cela est  encore d6montr6  par  Fac t ion  de 
cer ta ines  substances  (qui agissent  sur le m6tabol i sme des 
acides nucl6iques) sur  la synth6se des ant icorps.  Pa rmi  
les substances  les plus connues  5  ̀ce t i t re  il y a que lques  
an t ib io t iques  tels la puromycine ,  l ' a c t inomyc ine  D e t  le 
chloramph6nicol :  le m6canisme d ' ac t ion  des 2 premieres  
substances  est su f f i samment  connu v-9 ; il y a, en revanche,  
de n o m b r e u x  po in t s  d ' i nce r t i tude  pour  ce qu i  concerne  
l ' ac t ion  du chloramph6nicol :  en effet, AMBROSE et  COONS 
pensent  que  le chloramph6nicol  inhibe la synth6se de 
I ' A R N  messager  l°,n, WEISBERGER et coll., en revanche,  
pensent  que  I ' A R N  responsable  de l '61aboration du 
mod61e des an t icorps  se forme malgr6 la pr6sence du 
chloramph6nicol ,  mais  qu ' i l  est  inhib6 dans sa fonct ion 
sp6cifique parce  qu ' i l  est empSeh6 d ' en t r e r  en con tac t  
avec  les nucl6oprot6ines des r ibosomes qui contr61ent la  
synth6se pro t6 ique  xz-~4. Dans  le pr6sent  t r ava i l  nous  
avons  essay4 de d6finir le m6canisme d ' ac t ion  du chlor- 
amph6nicol  et  su r tou t  de d6finir  5  ̀ quel  s tade  de la  syn-  
th6se des an t icorps  in t e rv ien t  l ' inhibi t ion.  

On  a employ6 des lapins s61ectionn6s du poids  m o y e n  
de 2 kg ma in t enus  ~ un r6gime normalis6. Les ant ig6nes 
6 ta ien t :  a lbumine  e t  globulines bovines  (SAN, SGB),  
globules rouges  (GR) de  r a t  et  de cobaye  (en suspension 

25%) e t  2 souches de  Escherichia cell, l ' une  sensible au 
chloramph6nicol ,  l ' au t r e  r6sis tante  (d6terminat ion  selon la 
m6thode  des disques) employ6es en suspension 5. 2%. 
Pour  immuni se r  les lapins on faisai t  4 inject ions  d ' an t i -  
g6ne par  vole i.v. ou s.c. ~. 7 j e e r s  l 'une  de l ' aut re .  Les 
quant i t6s  inject6es 6talent,  r espec t ivement ,  de 10 rag  
pour  S A B e t  SGB, de 2 ml  pour  G R  et  pour  chacune  des 
suspensions bact6riennes.  D a n s  chaque  exp6rience, un 
lot  d ' a n i m a u x  non trai t4s par  le chloramph6nicol  se rva i t  
de t6moin.  L ' a d m i n i s t r a t i o n  de l ' an t ib io t ique  commen-  
~ait 24 h a v a n t  le d6but  de l ' immuni sa t ion  et  se pour-  
su iva i t  avec  2 in ject ions  journal i6res  de 0,5 g, le p rodu i t  

employ6 6 ta i l  du  chloramph6nicoI  succin6 (CAF) fourni  
pa r  t ' I s t i t u to  Sieroterapico Mitanese. 

Les t i t res  des ant icorps  6talent  d6termin4s dans  Ie 
s4rum a v a n t  chaqne  in jec t ion  et, 5  ̀ta fin du t r a i t ement ,  
4 jours  apr+s la derni6re in jec t ion:  ces d6 te rmina t ions  
6 ta ient  effectu6es selon les t echniques  habi tuel les  de 
l ' agg lu t ina t ion  pour  les antig6nes corpuseulaires  et  selon 
eelles de la pr6cipi ta t ion zonale pour  les ant ig6nes 
solubles. 

De  chaque  groupe d ' an imaux ,  5  ̀la fin de F immunisa -  
l ion,  on ex t r aya i t  I ' A R N  du s4rum selon une  t echn ique  
d6cri te dans un t r ava i l  p r 6 c 6 d e n t t  Pour  induire  l ' appa-  
r i t ion  d ' an t i corps  actifs sur les m~mes antig6nes avec les- 
quels  ava ien t  6t6 immunis6s  les a n i m a u x  des quels  on 
ava i l  ex t ra i t  I 'ARN,  ce dernier  4taft  inject4 soft k des 
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