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R N A  P o l y m e r a s e  Act iv i ty  in Liver Nucle i  of Intact  

Following whole -body  ionizing radia t ion,  there  is a 
ma rked  shif t  f rom l ight  to heavier  po lyr ibosome species 
in the  l iver of b o t h  in t ac t  ra t s  t and guinea-pigs 2. Recent ly ,  
CAMMARANO et  al. 8 have  repor ted  t h a t  ad r ena l ec t o my  
does no t  mod i fy  the  observed  shift .  Unaware  of the  
f indings of CAMMARANO et  a12, I have  repor ted  opposi te  
resul ts :  ad r ena l ec tomy  in te rd ic t s  t he  ac t ion  of rad ia t ion  
on ra t  l iver po lyr ibosome d i s t r ibu t ion  4. Addi t iona l  evi- 
dence  is p resen ted  here, using a d i f fe rent  p a r a m e t e r :  
R N A  po lymerase  ac t iv i ty  in mouse  l iver nuclei  of in t ac t  
and  adrena lec tomized  mice, which  suppor t s  t he  conten-  
t ion  t h a t  t he  ac t ion  of rad ia t ion  on l iver  R N A  meta -  
bol ism is media ted ,  a t  least  to  a s ignif icant  ex ten t ,  via  t he  
adrena l  gland.  

Two-mon th -o ld  female  C 3 H / H E J  mice, e i ther  i n t ac t  or 
used 3 days  af ter  b i la tera l  adrena lec tomy,  were exposed 
to  whole -body  doses of g a m m a  rays  (10,000 R a t  1800 R/  
min) in a Z37cesium irradiator .  At  var ious  t imes  af ter  irra- 
d i a t i on ,  t he  mice were  killed by  decapi ta t ion ,  t he  livers 
r em oved  and  the  nuclei  collected 5 and  frozen for subse- 
quen t  R N A  po lymerase  assay b y  the  m e t h o d  of 
MACGREGOR and  IV[AHLER s. The nuclei  were incuba ted  for 
15 min  in a 37~ shak ing  w a t e r - b a t h  using aH-ATP 
(Schwar tz  BioResearch  Corp.) as t he  label ing agen t  of 
RNA.  

The  Figure  shows the  t ime  curve of t he  response  of ~H- 
A T P  rad ioac t iv i ty  incorpora ted  in to  R N A  per  mg  of 
nuclear  D N A  of in tac t  mice (curve A) and  of b i la tera l ly  
adrena lec tomized  mice  (curve B). As can be seen, 3 h af ter  
radia t ion,  t h e r e  was  an  increase in R N A  po lymerase  
ac t iv i ty  of i n t ac t  i r rad ia ted  mice which  reaches a peak  of 
more  t h a n  100% above  the  contro l  value in 6 h and is still  
s ignif icant ly  e leva ted  18 h af ter  i r radiat ion.  

In  contras t ,  however ,  in adrena lec tomized  mice, the re  
was no increase in t he  R N A  polymer iz ing  abi l i ty  of t he  
nuclei  a t  a n y  t ime  a f te r  i r radia t ion.  In  fact,  if any th ing ,  
the re  appeared  to  be a drop  in ac t iv i ty  w i th  t ime  af ter  
i r radia t ion.  

I n  a s t u d y  wi th  r a t  liver, OMATA et  a id ob ta ined  similar  
results,  no t ing  a 40% in crease in nuclear  R N A p o l y m e r a s e  
ac t iv i ty  24 h af ter  650 R in in tac t  b u t  no t  in adrenalec to-  
mized animals .  ]~ARNABIE et  al. s also observed a sl ight  bu t  
no t  s ignif icant  increase in R N A  polymerase  ac t iv i ty  of 
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l iver nuclei  f rom in tac t  r a t s  48 h af ter  i r radia t ion  af ter  a 
dose of 6000 R. A t ime  which,  according to our  results, is 
long pas t  the  peak  level of R N A  po lymerase  ac t iv i ty  in 
l iver  of i r r ad ia ted  animals .  

A l though  one migh t  a t t e m p t  to  expla in  t he  d ivergent  
resul ts  ob ta ined  by  OMATA et  a ld and  CAMMARANO et al. 3 
in measur ing  rad ia t ion  effects  on l iver  R N A  metabo l i sm 
b y  pos tu la t ing  t h a t  R N A  po lymerase  ac t iv i ty  in adrena-  
lec tomized ra ts  peaks  earlier t h a n  in in tac t  animals,  t h e n  
rap id ly  r e tu rns  to  contro l  levels, our  da t a  covering t h e  
t ime  per iods  f rom immed ia t e ly  af ter  i r rad ia t ion  to  18 h - 
t imes  very  similar  to  those  s tud ied  by  CAMMARANO et al. ~ 
b u t  no t  considered by  OMATA et a id  - inval ida tes  such a 
pos tu la te .  We  found no e n h a n c e m e n t  of R N A  polymerase  
ac t iv i ty  in adrena lec tomized  mice  a t  any  of the  t imes  
s tudied.  A more  convincing  pos tu la te ,  we believe, is t h a t  
the  s imi lar i ty  of responses  ob ta ined  in in tac t  and  adrena-  
lec tomized ra ts  by  CAMMARANO et  al. 3 resul ted  f rom the  
presence  of accessory adrena l  t issue in his adrenalecto-  
mized animals .  I t  is known  t h a t  such accessory t issue is 
c o m m o n  in some s t ra ins  of whi te  ra t s  a f te r  adrenalec-  
t o m y  9,10. Baeyens  and  Gout ier  (personal  communica t ion)  
found  a good correla t ion be tween  X - r a y  induced l iver 
po lyr ibosome shif ts  and the  presence  of histological ly 
ident i f iab le  accessory adrena l  t issue in bi la teral ly  
adrena lec tomized  ra t s  n ,  1~. 

Rdsumd. L'ac t iv i t6  de la R N A  polym6rase  des noyaux  
de foie de souris normales  ou adr6nalectomis6es a 6t6 
examin6e apr6s i r rad ia t ion  g a m m a  de l ' an imal  entier .  
L ' i r r ad ia t ion  p rovoque  une a u g m e n t a t i o n  significat ive de 
l 'ac t iv i t6  e n z y m a t i q u e  chez les an i mau x  normaux .  Cet te  
a u g m e n t a t i o n  n ' e s t  pas  observ6e sur  les souris adr6nalec- 
tomis6es.  
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Relative in vitro synthesis of RNA by MOUSe liver Nuclei at various 
times after irradiation. Curve A depicts the values for intact irra- 
diated mice, and curve B of mice irradiated 3 days after bilateral 
adrenalectomy. The figures in parenthesis are the number of animals 
used to obtain the mean at each point. Vertical bars are the standard 
deviation. 
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