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mized  dogs. T h e  m e a n  p l a s m a  v o l u m e  was 33% increased  
in these animals and, therefore, the blood volume showed 
an 8% increase. This marked increase of the plasma 
volume is the cause that the 'thyroidectomy anemia' in 
the 'dog is more severe when evaluated from peripheral 
indices than when considered in terms of the total red 
cell volume. The rate of erythropoiesis measured by 
the red cell iron turnover rate decreased after thyroid 
destruction, as it is shown in the Table. The magnitude 
of the decrease in the hemoglobin synthesis rate was 
about 45% of the control value. A comparable decrease 
in plasma iron turnover rate was found. The clearance 
half time of radioiron from the plasma was prolonged in 
the thyroideetomized dogs when compared to the normal 
ones. The thyroidectomized animals had normal erythro- 
cyte life spans as measured with Cr*L 

The data presented above are very close with those 
previously reported by us in adult dogs I and suggest that 
there is no correlation between the time when thyroid 
insufficiency appears and its effects on the erythropoietie 
system. 

Anemia in the thyroidectomized dog appears to result 
from a diminished rate of red cell production rather than 
from an accelerated rate of red cell destruction, as it is 
suggested by the findings of (I) a normal erythrocyte life 
span, (2) a prolongation of the clearance half time of 
radioiron from the plasma beyond the range for the normal 
dog, and (3) a marked reduction in plasma and red cell 
iron turnover rates. Therefore, the 'thyroidectomy 
anemia' in the dog may be included among the 'non- 
proliferative anemias' and probably due to a decreased 
marrow stimulation 6. 

Resumen. Cachorros  r ad ioyodo t i ro idec tomizados  a l a s  
3 s e m a n a s  de  v~da m o s t r a r o n  u n  descenso deI 32% en la  
concen t r ac i6n  d e  h e m o g l o b i n a  y el va lo r  hema toc r i t o .  E1 
v o l u m e n  de la  m a s a  ro ja  c i r cu lan te  d i sminuy6  u n  27% y 
el v o l u m e n  p l a sms  m o s t r 6  u n  a u m e n t o  del 33%. L a  
sob rev ida  de los e r i t roc i tos  no  fue a f ec t ada  por  la t i roi-  
dectomfa.  L a  m a g n i t u d  de s intesis  hemoglobfn ica  d ismi-  
n u y 6  en  u n  45 %. Es to s  r e su l t ados  ind ican  1) que  la inf luen-  
cia de la  t i ro idec tomfa  sobre  el s i s t ema  e r i t ropoy6t ico  es 
i n d e p e n d i e n t e  del per iodo  de la v ida  en  que se la realiza,  y 
2) que  la a n e m i a  pos t - t i r o idec tomla  puede  ub ica rse  en t re  
las a n e m i a s  no  pro l i fe ra t ivas ,  s iendo su causa  p robab le -  
m e n t e  u n  descenso de  la e s t imu lac i6n  e r i t ropoy6t ica .  
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Changes in Protein Metabolism in Proliferating and Non-Proliferating Human Acute Leukaemia 
Cells Treated with Actinomycin-D 

Since a e t i n o m y c i n - D  blocks  t he  syn thes i s  of D N A -  
d e p e n d e n t  R N A ' s ,  messcnger  R i g a  s t ab i l i t y  can  be  
d e t e r m i n e d  v ia  p o s t - a c t i n o m y c i n  v a r i a t i o n s  in  p r o t e i n  
synthes is :  M a n y  m a m m a l  cells, i nc lud ing  those  of t h e  
n o r m a l  h u m a n  haem opo i e t i c  series, d i sp lay  n o t a b l e  pro-  
t e i n  s t ab i l i t y  a n d  th i s  f ac t  ind ica tes  s imi la r  s t ab i l i t y  on  
t he  p a r t  of t h e i r  messenger  R N A ' s  1-1s. A rap id  fal l  to  
50% of s t a r t i n g  va lues  w i t h i n  2 h, on  t he  o t h c r  h a n d ,  has  
b e e n  obse rved  w h e n  a c t i n o m y c i n - D  is a d d e d  to  acu t e  
l e u k a e m i a  b las t s lS ;  i t  would  seem, therefore ,  t h a t  these  
b las t s  are i ncapab l e  of s y n t h e t i z i n g  t h e  so-called ' s t ab l e '  
messenger  R N A ' s  p r e s en t  in  d i f f e r en t i a t ed  b lood  cells ~, 1~ 

T h e  acu t e  l e u k a e m i a  p o p u l a t i o n  con ta ins  b o t h  a pro-  
l i f e ra t ing  a n d  a non -p ro l i f e r a t i ng  c o m p o n e n t  lr, is, whose  
p ro t e in  syn thes i s  b e h a v i o u r  in  t h e  presence  of ac t ino-  
m y c i n - D  m a y  give ev idence  of r e l a t ionsh ips  b e t w e e n  
p ro l i fe ra t ive  a c t i v i t y  a n d  R N A  m e t a b o l i s m  in acu t e  
l eukaemia  blas ts .  T he  p r e s e n t  p a p e r  is conce rned  w i t h  
t he  r a t e  of p r o t e i n  syn thes i s  in  p ro l i f e ra t ing  a n d  non-  
p ro l i fe ra t ing  h u m a n  acu te  l e u k a e m i a  cells i n c u b a t e d  w i t h  
a c t i n o m y e i n - D  as a m e a n s  of assessing t h e  s t a b i l i t y  of 
t h e i r  R N A ' s .  

Materials and methods. Our  series cons is ted  of 4 cases 
of acu te  mye lob la s t i e  l e u k a e m i a  (casgs 1-4), 1 case of 
acu te  l y m p h o b l a s t i c  l e u k a e m i a  (No. 5), 1 case of acu t e  
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monoblas t ic  l eukaemia  (No. 6) and i case of chronic 
myeloid  l eukaemia  in t e rmina l  b las t  crisis (No. 7). 

In  all cases, bone mar row blood was wi thd rawn  in a 
hepar inized syringe and di luted in Hanks  fluid (1:1 or  
1:4). Horse  serum was added to make  a final  concentra-  
t ion of 20%. Incuba t ion  was carried out  a t  37~ in a 
ro ta t ing  system. 

Ac t inomyc in -D inhibi t ion of R N A  synthesis  was inves- 
t iga ted  by  a 10 min  pre incubat ion  wi th  the  ant ib io t ic  

�9 (10 Fg/ml), followed by the  addi t ion of 10 [xc/ml uridine- 
5-H 8 for 1 h. 

Changes in prote in  synthesis  were de te rmined  by  com- 
parison be tween  control  cultures and cultures conta in ing 
ac t inomycin-D following serial exposures to I)L-leucine- 
4 ,5-H 3 (specific ac t iv i ty :  10c /mM) ,  each of l h, at  a 
f inal  concent ra t ion  of 10 ~c/ml. 
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After  di lut ion in Hanks '  fluid, mar row blood was 
incubated  a t  37 ~ in a ro ta t ing  sys tem wi th  t h y m i d i n e - H  a 
(concentrat ion:  2 [~c/ml) for 1 h to de te rmine  its prolif- 
e ra t ive  capaci ty.  Af te r  f ixing in Carnoy, the  smears 
were immersed  in 1:1 distil led wa te r  and I lford K S 
emulsion and lef t  exposed for 10-15 days a t  4~ Af ter  
deve lopment  and fixing, the  slides were counters ta ined 
wi th  May-Gri inwald-Giemsa buffered to p H  7.4. Assign- 
men t  of blasts  to the  prol i fera t ing and non-prol i fera t ing 
categories was based on d iamete r  and on the  t h y m i d i n e - H  a 
evidence of their  prol i fera t ive  act ivi ty .  I n  each case, 
labelling was eva lua ted  on at  least  500 cells. 

Results. Variat ions  in prote in  synthesis  ra te  following 
ac t inomycin-D- induced  R N A  synthesis  block in acute  
leukaemia  blasts are shown in the  graphs. Differences 
wi th in  our series include:  f rom 0-60 rain, rapid  falls in 
cases 1, 4 and 6, s l ight  falls in cases 2 and 5, no change 
in cases 3 and 7; dur ing 60-120 min,  a d is t inct  fall  f rom 
s ta r t  va lues  in all cases, reaching 50% of control  levels 
by  the  2rid hour. These behaviour  pa t t e rns  were the  same 
in bo th  Categories in all cases. 

Discussion. Act inomycin-D- induced  block of D N A -  
dependen t  R N A  synthesis  was always accompanied  by  
decreased prote in  synthesis,  falls to 50% of s ta r t ing  
values  being general ly observed wi th in  the  1st and 2nd 
hours. In  some cases, con tac t  wi th  the  ant ib io t ic  was 
not  immed ia t e ly  followed by  decreased values, though  
massive reduct ion  of pro te in  synthesis  was even tua l ly  
observed.  

Behav iour  pa t te rns  were the  same in bo th  t l le prolifer- 
a t ing and the  non-profi lerat ing categories in all cases. This  
means  t h a t  the  t r ans fo rmat ion  of large prol i fera t ing into 
small  non-prol i ferat ing blasts 1~ does not  involve  meaning-  
ful differences in the  half-life of thei r  messenger  R N A ' s ;  
this f inding is in line wi th  our previous  demons t ra t ion  of 
s imilar  R N A  degradat ion  behav iour  in bo th  prol i fera t ing 
and non-prol i ferat ing acute  l eukaemia  cells % 

We  may,  therefore,  draw the  conclusion t h a t  the  t rans-  
fo rmat ion  of large to small  blasts, accompanied  by  the  
loss of prol i fera t ive  act ivi ty ,  mus t  be seen as an abor t ive  
expression of cell d i f ferent ia t ion due to inabi l i ty  to syn- 
the t ize  the  stable R N A ' s  commonly  observed dur ing the  
la ter  stages of haemopoie t ic  cell ma tu ra t i on  ~I. 

Riassunto. Negli  e lement i  blast ici  di leucemia  acu ta  
u m a n a  incubat i  in v i t ro  v iene  osservato  un d imezzamen to  
delle sintesi  prote iche  fra la p r ima  e la seconda ora di 
con ta t to  act inomicinico.  Uno  stesso compor t amen to  me- 
tabolico 6 s ta to  r i levato  negli e lement i  blast ici  prolife- 
ran t i  e non proliferanti .  
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