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The  Inf luence  of R e s e r p i n e  on I n c o r p o r a t i o n  of 3 H - T h y m i d i n e  into  M o u s e  Liver D N A  

Reserp ine  has  been  r epo r t ed  to  cause  m a r k e d  i n h i b i t i o n  
of g r o w t h  1 especial ly  of ce r t a in  t u m o r s  3, 8. Therefore ,  i t  
was  of i n t e r e s t  to  asse r t  w h e t h e r  or no t  reserp ine  was ab le .  
to  in te r fe re  d i r ec t ly  w i t h  t h e  r a t e  of DNA-syn thes i s .  I n  
order  to  answer  th i s  ques t ion  we inves t iga ted ,  60 h a f t e r  
the  app l i ca t i on  of 2 m g / k g  reserpine ,  t he  i nco rpo ra t i on  of 
a H - t h y m i d i n e  in to  l iver  D N A  of female  wh i t e  mice  
a d a p t e d  to  a n  a m b i e n t  t e m p e r a t u r e  of 24~ or 32~ 
respect ively ,  because  t he  b o d y  t e m p e r a t u r e  of reserp in ized  
mice  was shown  to be d e p e n d e n t  to  a h igh  degree u p o n  
room t e m p e r a t u r e  ~. W i t h  r ega rd  to t h e  rese rp ine - induced  
e x t r e m e  anorexia ,  i ts  in f luence  on D N A  syn thes i s  was 
i nves t i ga t ed  in a n i m a l s  wh ich  were  s t a r v e d  for 60 h. 

Methods. All e x p e r i m e n t s  were car r ied  ou t  on  female  
wh i t e  mice  (20 g b o d y  wt.) of a l a b o r a t o r y  b r ed  N M R I -  
s t ra in .  The  a n i m a l s  h a d  free access to  a s t a n d a r d  d ie t  
(A l t romin  | a n d  t a p  w a t e r  excep t  for one group  which  
was s ta rved .  One h o u r  p r io r  to  kill ing, all  an ima l s  (con- 
trols,  r e se rp ine - t r ea t ed  a n d  60 -h - s t a rved  mice) were in- 

a H - t h y m i d i n e  was in jec ted  p ropo r t i ona l l y  to  b o d y  we igh t  
a n d  no t  to  t he  D N A  c o n t e n t  of t he  t o t a l  l iver,  w h i c h  was 
ac tua l l y  t he  same in  reserp in ized  mice, s t a rved  an ima l s  
and  u n t r e a t e d  cont ro l s  (Table,  row 4). Therefore ,  reser-  
p in ized  mice  rece ived  - in r e l a t ion  to  D N A  - 20.1% and  
18.1%, respect ive ly ,  and  s t a rved  mice 44 .4% less 3H- 
t h y m i d i n e  t h a n  was in jec ted  to t he  cont ro l s  (Table,  
row 5). So, i t  could be  expec ted  t h a t  a lower  i n c o r p o r a t i o n  
r a t e  of a H - t h y m i d i n e  a n d  a lower D N A  specific radio-  
a c t i v i t y  of t he  l ivers  of reserp in ized  a n d  s t a r v e d  an ima l s  
would be  found,  in accordance  w i t h  t h e  smal le r  supp ly  
of 8H- thymid ine .  The  fac t  t h a t  ~ H - t h y m i d i n e  incorpora-  
t i on  in s t a r v e d  an ima l s  was d i m i n i s h e d  b y  46 .9% corre-  
sponded  to t he  smal l e r  supp ly  of 3 H - t h y m i d i n e  ( -44 .4%) .  
There fore  i t  could  be  conc luded  t h a t  t he  i n c o r p o r a t i o n  of 
3 H - t h y m i d i n e  in to  l iver  D N A  ac tua l l y  was no t  a l t e red  in 
s t a rva t ion .  I n  reserp in ized  mice t h e  D N A  specific radio-  
a c t i v i t y  was r educed  b y  79.6% or 78.9%, respect ive ly ,  
a l t h o u g h  t h e y  on ly  rece ived  20.1% a n d  18.1% less 3J-I- 

Body weight Rectal Liver weight Total DNA of liver ~H-thymidine DNA specific 
(g) temperature (mg) (mg/Iiver) supply/DNA radioactivity 

(~ (txCi/mg DNA) (cpm/mg DNA) • 10 -3 

Controls (n = 12) 20.8 • 0.4 37.0 ~ 0.1 1132 4- 39 2.68 4- 0.21 3.88 4.25 ~ 0.24 
Reserpine T = 24~ (n = 12) 15.3 4- 0.5 31.5 ~ 0.7 771 4- 58 2.47 • 0.21 3.10 0.87 ~- 0.13 

(--26.4%) ~ (--14.8%) ~ (--31.8%)~ ( 7 . 8 % )  (--20.1%) (--79.6%) ~ 
Reserpine T = 32~ (n = 12) 16.6 ~ 0.3 37.1 ~ 0.2 863 4- 25 2.61 4- 0.09 3,18 0.90 ~ 0.09 

(--20.2%) ~ (+0.3%) (--23.7%) ~ (--2.6%) (--18.1%) (--78.9%) �9 
Starved (n -- 9) 11.9 -1- 0.4 37.9 4- 0.1 606 4- 34 2.75 4- 0.20 2.16 2.26 4- 0.31 

(--42.8%) ~ (+2.4%) (--46.6%) ~ (+2.6%) (--44.4%) (--46.9%) �9 

All values represent mean values 4- S.E.M. % deviation in parenthesis. ~ Significantly different from controls (p = 0.05 or less). 

j ec ted  i.p. w i t h  a so lu t ion  of 0.5 mCi /kg  Thymid ine-6-~H 
(specific ac t iv i ty ,  5 Ci /mmol ,  R a d i o c h e m i c a l  Center ,  
A m e r s h a m ) .  The  l ivers  were r e m o v e d  b y  d issec t ion  and  
weighed.  The  w a t e r  c o n t e n t  of t h e  l ivers  was  d e t e r m i n e d  
b y  d r y i n g  to  c o n s t a n t  we igh t  a t  110~ D N A  was i so la ted  
a n d  D N A  specific a c t i v i t y  was  m e a s u r e d  as p rev ious ly  
descr ibed  5. S ta t i s t i ca l  e v a l u a t i o n  of resu l t s  was car r ied  
ou t  us ing  S t u d e n t ' s  t- test .  

Results and discussion. As shown  in t he  Table,  60 h 
a f te r  t he  a d m i n i s t r a t i o n  of 2 m g / k g  reserpine ,  b o d y  
we igh t  a n d  l iver  we igh t  were decreased  b y  26.4% a n d  
31.8% a t  a n  a m b i e n t  t e m p e r a t u r e  of 24~ and  b y  20 .2% 
and  23.7% a t  a n  a m b i e n t  t e m p e r a t u r e  of 32~ Af te r  a 
s t a r v a t i o n  per iod  of 60 hi b o d y  we igh t  a n d  l iver  we igh t  
were d imin i shed  b y  42 .8% or 46.6%, respect ive ly .  These  
resul t s  could be  exp la ined  b y  t he  f ac t  t h a t  t h e  s t a r v e d  
an ima l s  h a d  a n o r m a l  to  i n c r e a s e d  m o t o r  a c t i v i t y  and  
the re fore  a b igger  ene rgy  c o n s u m p t i o n  t h a n  an ima l s  
reserp in ized  w h i c h  were h igh -g rade  sedated.  T he  w a t e r  
c o n t e n t  of t he  l ivers  (ml/g) n e i t h e r  changed  in s t a r v a t i o n  
no r  a f t e r  reserp ine  a dm i n i s t r a t i on .  I n  reserp in ized  ani-  
mals ,  t h e  r ec ta l  t e m p e r a t u r e  r e m a i n e d  u n c h a n g e d  a t  an  
a m b i e n t  t e m p e r a t u r e  of 32~ b u t  i t  was  decreased  b y  
5.5~ a t  24~ room t e m p e r a t u r e .  S t a r v a t i o n  showed  no 
s ign i f i can t  inf luence  on  b o d y  t e m p e r a t u r e .  T he  t o t a l  
a m o u n t  of l iver  D N A  showed no s ign i f ican t  differences  
t h r o u g h o u t  all  e x p e r i m e n t s  (Table,  row 4). As t he  a m o u n t  
of DNA/ce l l  is cons t an t ,  t h e  decrease  of t h e  l iver  we igh t  
a f t e r  s t a r v i n g  a n d  rese rp ine  t r e a t m e n t  m i g h t  h a v e  been  
caused  b y  a loss of cell c o m p o n e n t s  b u t  no t  b y  a loss of 
cells. 60 h a f t e r  t he  app l i c a t i on  of 2 mg/.kg reserpine,  t he  
D N A  specific r a d i o a c t i v i t y  of t h e  l iver  was  decreased b y  
79.6% (24~ or 78.9% (32~ respect ively ,  a n d  by  46.9% 
60 h a f te r  t h e  b e g i n n i n g  of s t a r va t i on ,  i n  all  e x p e r i m e n t s  

t h y m i d i n e  t h a n  u n t r e a t e d  controls .  The  i n c o r p o r a t i o n  
r a t e  of a H - t h y m i d i n e  in to  l iver  D N A  of reserp in ized  mice  
was in fac t  r educed  b y  nea r ly  60%.  F r o m  these  resu l t s  
i t  could  be  conc luded  t h a t  2 m g / k g  reserp ine  i n h i b i t e d  
t he  i n c o r p o r a t i o n  of 3 H - t h y m i d i n e  in to  l iver  DNA.  
Rese rp ine  m u s t  h a v e  a specific i n h i b i t o r y  effect  on D N A  
syn thes i s  wh ich  could n o t  be  exp la ined  b y  a n o r e x i a  and  
h y p o t h e r m i a  i nduced  b y  reserpine.  The  i n h i b i t i o n  of 
g rowth  w h i c h  was r epo r t ed  to  be  i nduced  b y  rese rp ine  1, 
could the re fore  be  exp l a ined  b y  th i s  i n h i b i t o r y  effect  of 
reserp ine  on  D N A  synthes is .  

Zusamraen/assung. Der  E i n b a n  yon  3 H - T h y m i d i n  in die 
D N A  der  Lebe r  y o n  we ib l i chen  weissen M~iusen wurde  
60 h n a c h  der  V e r a b r e i c h u n g  yon  2 m g / k g  R e s e r p i n  u n d  
ausse rdem 60 h n a c h  F u t t e r e n t z u g  a n  n i c h t  reserpin i -  
s i e r ten  T ie ren  gemessen.  Rese rp in  f t ih r t  unabh~ingig yon  
der  u n t e r  dieser  S u b s t a n z  a u f t r e t e n d e n  H y p o t h e r m i e  
u n d  Anorex ic  zu e iner  H e m m u n g  des 3 H - T h y m i d i n - E i n -  
baus  in die D N S  der  Lebe r  u m  e twa  60%.  
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