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ducing p lasma flow rates  and  glomerular  f i l t rat ion.  The 
ROS clearance of E x p e r i m e n t  3 is however  similar  to  
t h a t  of t he  repea ted ly  e ther ized mice in E x p e r i m e n t  2. 
This  is p robab ly  because the  mice were kep t  in t he  e ther /  
air mix tu re  for no more  t h a n  10 sec after  becoming  un- 
conscious. In  some pre l iminary  exper iments  however,  
using longer e ther izat ion,  the re  was considerable  slowing 
of clearance rates.  

Finally,  the  T d R  t~/~ values  m a y  be overes t ima ted  due 
to  the  presence  of in t e rmed ia te  p roduc t s  i.e. thymid ine ,  
d ihyd ro thymine ,  f i-ureidoisobutyric acid and B-amino-  
i sobutyr ic  acid. These in t e rmed ia t e  react ions  are rap id  2 
so the  amoun t s  invo lved  are small  compared  wi th  t he  
THO end product .  I t  was hoped  t h a t  CdR clearance 
would be similar  since CdR is excre ted  direct ly  by  the  
k idney~ ,~_  In  some sys tems  however  CdR can be con- 
ve r t ed  to  deoxyur id ine  and thence  to uracil  and  T d R  
which  can be degraded  to  CO~ and  wa te r  1~, 

The T d R  clearance ra tes  de t e rmined  are expe r imen ta l ly  
convenien t  because admin i s t r a t ion  of TdR,  followed by  
sui table hour ly  boos ter  doses, should ma in t a in  per iphera l  
p l a sma  levels above 1 mM.  Jus t  1 in ject ion of CdR 
should t h e n  release any  block of D N A  synthes is  so t h a t  
any  cell cycle pe r tu rba t i on  should be well defined.  The 
effects of concen t ra ted  T d R  on the  cell kinet ics  of mouse  
femoral  bone mar row are being inves t iga ted .  

Rdsumd. Le T d R  concentr6,  avec le aHTdR comme 
traceur,  fur inject4 i.p. dans  des souris de souche CBA. 

De t e m p s  en t emps ,  jusqu 'k  4 h apr6s l ' in ject ion,  on 
enregistra l'activit6 totale du ~H et du Tlc[O dans le 
plasma. Dans le sang du sinus retroorbitas la production 
de TIKO 6tait lin6aire, mats la clearance du TdR exponen- 
tielle (tl/~ = 45-50 min). Par contre, dans les 6chantillons 
de sang cardiaque, les courbes 6taient modifi6es par un 
maximum augment6, I0 rain apr6s 1'injection. Avec le 
temps la courbe de log~o CdR devint de forme quadratique, 
indiquant sans doute la presence d'une grande quantit~ 
de prodnits interm~diaires de d6gradation. 
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Interrelationship Between Ribosome Formation 
Synthesis in the Regenerating Liver 

The r e g e n e r a t i n g  l iver of t he  young adul t  r a t  is charac-  
ter ized by  a n early increase in r ibosome fo rmat ion  ~ which  
is max ima l  (e.g. a 4-fold increase) by  the  t ime  nuclear  
D N A  synthes i s  is in i t ia ted  a t  app rox ima te ly  19 h pos t -  
operat ively~;  nuclear  D N A  synthes i s  and  mitosis  sub-  
sequent ly  peak  a t  24 h and 31 h, respectively% In  the  
p resen t  inves t iga t ion  the  degree of in tegra t ion  be tween  
r ibosome and  cellular D N A  synthes is  and  be tween  D N A  
synthes is  in the  var ious  cellular organelles dur ing l iver 
regenera t ion  is assessed by  use of inhibi tors  which affect  
p r inc ipa l ly  e i ther  nuclear,  or mi tochondr ia l  D N A  
biosynthesisa ,  4. Hydrocor t i sone  5, s, h y d r o x y u r e a  7 and  
cytos ine  arabinoside  s are used to inh ib i t  nuclear  D N A  
synthesis ,  while e th id ium bromide  9 is used as a specif ic  
inhibi tor  of mi tochondr ia l  D N A  synthesis .  

Materials and methods. The specific rad ioac t iv i ty  of t he  
r ibosomal  R N A  dur ing a specific per iod of the  nuclear  
D N A  syn the t i c  per iod of t he  regenera t ing  t issue was 
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es t ima ted  by  admin i s te r ing  to  the  ra t s  by  i.p. in ject ion 
of 6-14C orotic acid (50 mCi /mmole ;  20 p.Ci/250 g body  
wt.) a t  25 h after  par t ia l  hepa tec tomy~;  the  livers were 
r emoved  for process ing 1 h later.  The isolat ion of t he  
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Table I. Dependence of ribosome formation and mitochondrial DNA synthesis on nuclear DNA synthesis 

Treatment Nuclear DNA Ribosomal RNA Mitochondrial DNA 
(cpm/~xg AdR) (cpm/~tg RNA) (cpm/~tg AdR) 

Controls 101.5 =t= 15 254 4- 10 26.5 4- 4.6 
Hydroxyurea 28.7 4- 11 267 4- 7 27.5 • 8.6 
Cytosine arabinoside 20.0 4- 7 242 i 7 26.! • 3.7 
Hydrocortisone 37.6 ~ 11 374 J= 18 26.4 4- 1.3 

The values (4- standard errors) are based on 5-15 rats. [Similar results were obtained when the rates of synthesis of both RNA and DNA were 
estimated from the rate of incorporation of label from 6 -~r orotic acid). 
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r ibosomal  R N A  f rom t he  r i bosoma l  s u b u n i t s  a n d  t he  
d e t e r m i n a t i o n  of i ts  specific r ad ioac t iv i ty ,  h a v e  been  
descr ibed  previous ly6,  ~~ T he  ra t e  of nuc lea r  a n d  mi to -  
chondr i a l  D N A  syn thes i s  was e s t i m a t e d  b y  a d m i n i s t e r i n g  
(SH-methyl)  t h y m i d i n e  (15 Ci /mmole ;  22 ~zCi/250 g b o d y  
wt.) to  t h e  r a t s  a t  25 h, t h e n  r e m o v i n g  t he  l iver  a t  26 h 
pos t -opera t ive .  The  specific r a d i o a c t i v i t y  of t he  D N A  
(cpm/~xg of deoxyadenos ine)  in  t he  pur i f ied  nuc lea r  a n d  
m i t o c h o n d r i a l  f r ac t ions  ~ was d e t e r m i n e d  as p rev ious Iy  
descr ibed 6, t he  D N A  be ing  e s t i m a t e d  w i t h  d i p h e n y l a m i n e  
r eagen t  us ing  deoxydenos ine  (AdR) as s t a n d a r d .  

Results and discussion. The  ra t e  of r ibosome f o r m a t i o n  
which  is m a x i m a l  a t  19 h a f t e r  pa r t i a l  h e p a t e c t o m y  
r ema ins  e l eva t ed  t h r o u g h o u t  p~ak  D N A  syn thes i s  wh ich  
occurs  a t  a p p r o x i m a t e l y  25 h pos t -opera t ive .  The  
d e p e n d e n c y  of the  e l eva ted  r ibosome  f o r m a t i o n  on  
nuc lea r  D N A  syn thes i s  (Table  I) was e s t i m a t e d  b y  
a d m i n i s t e r i n g  a single dose of hyd roco r t i sone  (40 m g / k g /  
dose of hydroco r f i sone  sod ium succinate)  a t  19 h, or 
2 doses of e i t he r  h y d r o x y u r e a  (250 mg/kg/dose)  or 
cy tos ine  a r ab inos ide  (250 m g / k g  dose) a t  19 h a n d  23 h 
followed b y  the  m e a s u r e m e n t  of t he  r a t e  of D N A  syn thes i s  
over  t he  i n t e r v a l  25 to  26 h a f t e r  pa r t i a l  h e p a t e c t o m y .  
H y d r o x y u r e a ,  cy tos ine  a rab inos ide  and  hyd roco r t i sone  
i n h i b i t e d  D N A  syn thes i s  b y  a p p r o x i m a t e l y  70%,  80% 
a n d  63%,  respect ively ,  t h r o u g h o u t  t he  19 to  26 h per iod  
of obse rva t ion .  Desp i te  th i s  m a r k e d  i n h i b i t i o n  t he re  was 
no  s ign i f ican t  effect  on e i t he r  r ibosome  fo rmat ion ,  or 
m i t o c h o n d r i a l  D N A  synthes is .  

The  effect  on  nuc lea r  D N A  synthes is ,  of i n h i b i t i n g  
m i t o c h o n d r i a l  D N A  syn thes i s  (Table  I I )  was  t e s t ed  b y  

a d m i n i s t e r i n g  a single dose (1-3 mg/kg/dose)  of e t h i d i u m  
b romide  a t  19 h pos t -opera t ion .  These  dosages  gave  a 
m a x i m a l  i nh ib i t i on  of 50% over  t he  6 h period,  a va lue  
which  is c o m p a r a b l e  to  t h a t  o b t a i n e d  in cell cu l tu re  
sys t ems  ~2. However ,  despi te  th i s  s ign i f ican t  inh ib i t ion ,  
nuc lea r  D N A  syn thes i s  was  unaf fec ted .  

O t h e r  e x p e r i m e n t s  (results  n o t  shown) i nd i ca t ed  t h a t  
the  above  resul t s  were no t  s ign i f i can t ly  af fec ted  b y  pool 
d i lu t ion  effects s ince s imi la r  d i f fe ren t ia l  effects  were 
obse rved  w h e n  6-14C orot ic  acid was used as t he  single 
labs l led  p recursor  for  b o t h  D N A  and  R N A  syn thes i s  as 
p rev ious ly  descr ibed  S, % mi to t i c  coun t s  a t  31 h pos t -  
ope ra t i on  also para l le led  t h e  r e l a t ive  ra tes  of D N A  
syn thes i s  as m e a s u r e d  b y  t r i t i a t e d  t h y m i d i n e  incorpora-  
t ion  5. I n  conclusion,  t h e  e n h a n c e d  synthes is ,  p rocess ing  
a n d  t r a n s p o r t  of r i bosomal  IRNA in t he  r egene ra t i ng  l iver  
proceeds  i n d e p e n d e n t l y  of nuc lea r  D N A  synthes is .  
F u r t h e r m o r e ,  m i t o c h o n d r i a l  and  nuc lea r  D N A  syn thes i s  
are no t  t i g h t l y  coupled,  in  a g r e e m e n t  w i t h  a n  ear l ier  
s t u d y  ~ based  on t he  d i f fe ren t ia l  effect  cyc lohex imide  on  
these  2 processes;  h o w e v e r  some fo rm of loose coup l ing  
m u s t  ex is t  to  m a i n t a i n  a r e l a t ive ly  c o n s t a n t  n u m b e r  of 
m i t o c h o n d r i a  pe r  cell ~4. 

Zusammen/assung. I n  der  r egener i e renden  R a t t e n l e b e r  
wi rd  eine besch leun ig te  B i l dung  yon  R i b o s o m e n  u n d  eine 
v e r m e h r t e  Syn these  yon  m i t o c h o n d r i a l e m  D N A  beobach-  
tet ,  welche u n a b h / i n g i g v o n  der  n u k l e a r e n  D N A - S y n t h e s e  
f iber eine 6 s t f indige Per iode  der  S -Phase  erfolgt.  W / i h r e n d  
dieser  Zei t  geh t  die nuk l ea r e  D N A - S y n t h e s e  u n a b h ~ n g i g  
yon  der  m i t r o c h o n d r i a l e n  D N A - S y n t h e s e  vor  sich. 

I~. V. DORMAN a n d  T. E. WEBB 

Table II. Dependence of nuclear DNA synthesis on mitochondrial 
DNA synthesis 

Treatment Mitochondrial DNA Nuclear DNA 
(cpm/{zg AdR) (cpm/~g AdR) 

Controls 26.5 ~: 4.6 1~01.5 ~ 15.0 

Ethidium bromide 
1 mg/kg 18.9 --4- 4.1 103.0 j= 11.4 
2 mg/kg 14.7 =t= 2.4 99.0 i 14.6 
3 mg;kg 13.7 J: 0.4 105.4 ~ 8.7 

The values (~  standard errors) are based on 5 15 rats. 
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Nucle ic  Acids  and Prote in  Synthes i s  in Mice T u m o r  and N o r m a l  Cells after Irradiat ion at 
365 n m  in the Presence  of Psora len  

The  ceils of some e x p e r i m e n t a l  mice tumors ,  such  as t he  
E h r l i c h  asci te  c a r c i n o m a  or t he  Graff i  v i rus  l eukaemia ,  
lose t h e i r  ab i l i ty  to  t r a n s m i t  t he  t u m o r  b y  t r a n p l a n t a t i o n  
in to  ~uscept ible  a n i m a l s  when  i r r ad i a t ed  w i t h  long wave  
u l t r a -v io le t  l i gh t  (365 nm)  in t h e  presence  of skin-  
pho tosens i t i z ing  fu rocoumar in s  1,2. These  drugs  yield a 
photo-C4-cyc loaddi t ion  to the  p y r i m i d i n e  bases  of t he  
nucleic  acids, D N A  and  R N A  3-~, b e h a v i n g  b o t h  as mono-  
func t iona l  and  b i f u n c t i o n a l  r eagen t s  ~. Us ing  t he  E h r l i c h  
asci te  t u m o r  as  a model ,  we h a v e  p rev ious ly  e s t ab l i shed  
t h a t  t he  cells so t r e a t e d  b e h a v e  l ike t he  cont ro l s  w i th  
r ega rd  to s o p r a v i t a l  s t a ins  a n d  oxygen  u p t a k e  s, whi le  on 
t he  c o n t r a r y  t h e i r  nucle ic  acids a n d  p ro t e in  syn thes i s  are  
s t rong ly  i n h i b i t e d  9, lo. 

W e  h a v e  now e x t e n d e d  these  e x p e r i m e n t s  to  o t h e r  
t u m o r  a n d  n o r m a l  cells of t he  mouse,  s t u d y i n g  t h e  macro-  

molecu la r  syn thes i s  a f te r  U V - i r r a d i a t i o n  in t h e  presence  
of t h e  f u r o c o u m a r i n  psora len ,  t he  p a r e n t  compound .  The  
cells e x a m i n e d  are t he  Ehr l i ch  t u m o r  and  t he  s a r coma  
37, b o t h  in asci te  form and  t r an s f e r r ed  in to  NCL mice, 
t he  P 1 5 3 4  a n d  Graff i  v i rus  l eukaemias ,  t r a n s p l a n t e d  in to  
DBA/~ a n d  C57tBL/6 mice respect ively ,  a n d  t he  spleen cells 
of these  las t  two m i c e  s t ra ins .  

The  m e t h o d s  are t he  same  as p rev ious ly  descr ibed  ~, ~0 
The  cells (2 x 106/0.1 ml  in  b a l a n c e d  sal ine so lu t ion  coi1- 
ta ini 'ng t he  psoralen)  were i r r a d i a t e d  on c rushed  ice w i th  
a Phi l ips  H P W  125 l a m p  (365 n m ;  i r r ad i a t i on  i n t e n s i t y  
1.07 • 10 ~5 quanta/cm2/sec); a f t e r  washing,  t he  cells were 
i n c u b a t e d  a t  37~ (4 • ml  in  H a n k ' s  solut ion)  in  
t he  presence  of t h e  su i t ab l e  r ad ioac t ive  p recurso r  (3 ~,.Ci/ml 
of aH- tbymid ine ,  2 Ci/mM, or of ~H-uridine,  4.6 Ci/m214; 
0.5 aCi /ml  of a n  equ imo la r  m i x t u r e  of four t een  14C-amino- 


