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The  inh ib i t i on  of D N A  syn thes i s  b y  hyd roco r t i sone  is 
also obse rved  w h e n  ~4C-orotic acid is used as t he  label led  
subs t r a t e .  The  d a t a  in  t h e  Tab le  show t h a t  t h e  pe r cen t  
i n h i b i t i o n  of t he  i n c o r p o r a t i o n  of labe l  f rom ~4C-orotic 
acid, wh ich  m u s t  en te r  D N A  v ia  t h e  de novo  p a t h w a y ,  is 
essent ia l ly  iden t ica l  to  t h a t  obse rved  w h e n  3H- thymid ine ,  
wh ich  en te r s  v ia  t he  sa lvage  p a t h w a y ,  is used. I n  these  
e x p e r i m e n t s  a single dose of hyd r oco r t i s one  (50 mg/kg)  
was a d m i n i s t e r e d  19 h pos t -opera t ive .  E i t h e r  10 ac of 3H- 
t h y m i d i n e  or 5 ~xc of l~C-orotic acid was a d m i n i s t e r e d  26 h 
a f te r  pa r t i a l  h e p a t e c t o m y  and  1 h before  r e m o v a l  of t h e  
l iver.  Sepa ra t e  e x p e r i m e n t s  conf i rmed  t h a t  t h e  incorpora -  
t ion  of labe l  f rom 14C-orotic acid in to  D N A  was l inea r  for 
1-2 h, a n d  t h a t  t he  i n c o r p o r a t i o n  of l abe l  in to  t he  acid- 
soluble  f r ac t ion  0.5 h a f te r  t he  a d m i n i s t r a t i o n  of e i the r  
precursor ,  was  5 - 1 0 %  h igher  in  t h e  hydrocor t i sone-  
t r e a t e d  r a t s  as c o m p a r e d  to  t h e  controls .  T he  va lues  for 
b o t h  t he  con t ro l  a n d  t r e a t e d  ra t s  h a v e  been  cor rec ted  for 
t h e  presence  of a smalI  a m o u n t  of R N A  c o n t a m i n a t i o n  
in t h e  D N A  prepa ra t ions ,  wh ich  con ta ins  l abe l  f rom the  
~C-orot ic  acid.  The  smal l  er ror  ( abou t  12%) was esti- 
m a t e d  b y  e x t r a c t i n g  t he  D N A  f rom t h e  12 h r egene r a t i ng  
l iver  of r a t s  t r e a t e d  as a b o v e ;  labe l  f rom ~4C-orotic acid 
would  a p p e a r  on ly  in  t h e  R N A  a t  th i s  t i m e  since D N A  
syn thes i s  is negligible.  T he  conclus ion  t h a t  t h e  changes  
in t he  labe l l ing  p a t t e r n  of D N A  are  a t r u e  i n d i c a t i o n  of 
t he  degree of i n h i b i t i o n  of D N A  syn thes i s  was  also sup-  

Percent inhibition of DNA synthesis 

Precursor Specific activity ~ S.E.. % 
Control Treated inhibition 

8H-thymidine (10 [xe) 50 • 3.7 (18) 11 =h 0.89 (9) 78 
l*C-orotie acid (5 Ixe) 13 ~ 1.9 (7) 3 =~ 0.75 (7) 77 

Number of rats shown in parenthesis. 

p o r t e d  b y  t he  resu l t s  of mi to t i c  counts .  Mitoses  were  
a b s e n t  in eos in -s ta ined  10 ~ sect ions  f rom the  30 h 
r egene ra t i ng  l iver  of r a t s  wh ich  received a single dose of 
50 m g / k g  or 100 m g / k g  of hyd roco r t i sone  19 h af te r  pa r t i a l  
h e p a t e c t o m y ;  a p p r o x i m a t e l y  3.5% of t he  cells were in 
m e t a p h a s e  in s imi la r  p r e p a r a t i o n s  f rom cont ro l  rats .  

These  resul t s  i nd i ca t e  t h a t  t he  r egene ra t i ng  l iver  is 
m o s t  sens i t ive  to  t he  s te ro id  if t he  l a t t e r  is a d m i n i s t e r e d  
du r ing  t he  per iod  O f r ap id  D N A  syn thes i s  in  t h e  p a r e n c h y -  
ma l  cells, wh ich  occurs  a p p r o x i m a t e l y  17-19 h post -  
ope ra t ion  in y o u n g  a d u l t  r a t s  ~s. I t  is th i s  l a t t e r  f i n d i n g  
wh ich  m a y  be  p e r t i n e n t  to  t he  p r o b l e m  of op t imiz ing  
schedules  for t he  use of cor t icos tero ids  as cancer  chemo-  
t h e r a p e u t i c  agents ,  s ince D N A  syn thes i s  shows a d iu rna l  
v a r i a t i o n  in some t u m o r s  2.% W h e t h e r  some t u m o r s  g rown 
in a h o s t  a n i m a l  exh ib i t  t h i s  m a r k e d  sens i t i v i ty  to  cort i -  
costeroids  w h e n  t h e y  are in  t he  v i c in i ty  of t he  S-phase  
m u s t  a w a i t  f u r t h e r  study23. 

Rdsumd. Dans  le  foie d n  r a t  el1 vote de r6g6n6rat ion,  la  
b iosyn th6se  de D N A  est  inhib6e  au m a x i m u m  p a r  le 
hyd roco r t i sone  17-19 h apr6s l 'op6ra t ion .  C 'es t  pou rquo i  
le foie en  r4g6n6ra t ion  est  le p lus  sensible  au  hydro -  
cor t i sone  s ' i l  es t  in jec t6  p e n d a n t  la p6r iode de la syn th6se  
m a x i m a l e  de DNA.  
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Fatty Acid Unsaturation and Cholesterol Content 

I n  t he  d e n e r v a t i o n  a t r o p h y  of muscle,  a m a r k e d  
increase  of t h e  e x t e n t  of phos pho l i p i d  labe l l ing  f rom pa2_ 
o r t o p h o s p h a t e  occurs, t o g e t h e r  w i t h  a n  i n c r e a s e d  in- 
co rpo ra t i on  of C~4-acetate in to  l ipids  1-< 

To eva iua t e  differences  in  l ip id  compos i t i on  b e t w e e n  
n o r m a l  a n d  d e n e r v a t e d  muscles,  e x p e r i m e n t s  h a v e  been  
car r ied  ou t  on  t h e  degree of u n s a t u r a t i o n  of f a t t y  acids 
a n d  t h e  r a t io  cho les t e ro l -phospho l ip id ,  wh ich  a p p e a r  to  
be  b o t h  r e l e v a n t  to  t h e  f u n c t i o n a l  p roper t i e s  of m e m -  
branes4-6.  

W i s t a r  r a t s  (200-250 g) were used in all  expe r imen t s .  
T h e y  were m a i n t a i n e d  on  s tock  d ie t  a n d  al lowed free 
access to  food. To p roduce  a t r o p h i c  muscles ,  t he  r a t s  were 
a n a e s t h e t i z e d  w i t h  e the r  a n d  t h e  lef t  sciat ic  n e r v e  of each  
was  cut .  I n  o thers ,  t h e  lef t  ga s t rocnemius  muscle  was 
t eno tomized .  The  an ima l s  were used  8-18 days  a f t e r  t h e  
opera t ion .  

Th ree  to  f ive a t roph i c  or con t ro l  muscles  were pooled 
a n d  homogen ized  ill c h l o r o f o r m - m e t h a n o l  (2:1),  t h e  
l ipids  were e x t r a c t e d  (under  n i t rogen)  accord ing  to  
FOLCH et  a ld  a n d  redissolved  in ch lo ro fo rm for t h e  
iodine  n u m b e r  d e t e r m i n a t i o n  fol lowing t h e  m e t h o d  of 

in Normal  and Denervated Muscle 

WtJs s. In para l le l  e x p e r i m e n t s  t h e  t o t a l  choles tero l  was  
d e t e r m i n e d  (8 days  a f t e r  t h e  opera t ion)  accord ing  to  t he  
p rocedure  of BLOORt 

The  resu l t s  p r e sen t ed  in Tab le  I show t h a t  in  t he  de- 
n e r v a t i o n  a t r o p h y  t h e  degree of f a t t y  acid u n s a t u r a t i o n  is 
s ign i f ican t ly  lowered,  whereas  no  change  has  been  found  
in t e n o t o m i z e d  muscles.  
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Table I 
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No. of Days after Weight of muscles (g) 
animals operation 

Control Denervated 

Lipid content (mg/g of wet wt.) 

Control Denervated 

Iodine number (mg/100 g 
of lipid) 
Control Denervated 

5 8 6.722 4.444 
4 18 5.335 3.025 
4 10 4.430 2.915 
4 13 4.917 3.160 

Control Tenotomized 
3 8 3.625 2.990 

14.3 16.2 180 131 
17.2 20.0 202 143 
14.7 17.5 244 186 
13.2 16.7 195 167 
Control Tenotomized Control Tenotomized 
17.1 15.3 216 210 

The to ta l  cholesterol  is s ignif icant ly  increased af ter  
dene rva t ion  bu t  no t  af ter  t eno tomy .  The mean  value for 
normal  muscle  (expressed as ~g/g of wet  wt.) was 
1.119 4-0.095 S.E,M. and  for dene rva t ed  muscle  1.420 
0.132 f rom 6 exper imen t s  (18 animals).  A s t rong  increase 
in cholesterol  con ten t  was found when  the  microsomal  
f rac t ions  ins tead  of whole  dene~vated  muscles were used 
(Table II).  No s ignif icant  change  in phosphol ip id  co n t en t  
per  m g  of microsomal  p ro te in  has  been  found in de- 
ne rva t ed  muscle.  

The resul ts  po in t  to  the  exis tence  of differences in the  
lipid cons t i tuen t s  of m e m b r a n e s  of normal  and  dene rva t ed  
muscles,  P re l imina ry  observa t ions  by  means  of th in-  
layer  ch roma tog raphy , r evea l  10 t h a t  t he  difference in f a t t y  
acid sa tu ra t ion  involves  the  phosphol ip ids  of whole  
muscles and  of the i r  subcel lular  fractions.  Var ia t ions  in 

Table I1 

No. of Weight of mnscles (g) Cholesterol ~xg/mg of 
animals microsomal protein a 

Control Denervated Control Denervated 

3 3.290 2.320 14.67 35.70 
3 3.700 2.460 14.41 42.00 
3 3.824 2.668 15.45 37.90 
3 3.403 2.181 16.00 40.50 
3 4.010 2.080 11.80 19.55 

Control Tenotomized Control Tenotomized 
3 3.431 2.990 15,40 17.00 

The microsomal fractions were obtained in a Beckman Spinco L-2 
centrifuge at 150,000 g in 0.3M sucrose with 10 [xM histidine, pH 
7.45, after separation of residues and mitoehondria (20 min 800 g; 
10 rain 6000 g; 20 rain 20,000 g). 

the  chemical  s t ruc ture  of the  paraff in ic  chains  of the  
phosphol ip ids  have  s ignif icant  consequences  in the  
phys icochemica l  s ta te  of the  l ipids in membranes .  The 
unsa tu r a t ed  bonds  appear  to p r e v e n t  a h ighly  condensed  
s ta te  of l ipid molecules 4,5. 

I t  is n o t e w o r t h y  t h a t  the  so - te rmed  condens ing  effect  
of cholesterol  in mixed-f i lms depends  on the  na tu re  of 
h y d r o c a r b o n  tails of the  phosphol ip id  in the  sys tem.  For  
instance,  cholesterol  p re sen t  in a mono laye r  wi th  a phos-  
phol ip id  conta in ing  cis-unsaturated chains  produces  a 
condens ing  effect  on the  monolayer  11. 

Research  is now in progress  to  e lucidate  some qual i ta-  
t ive  change  in f a t t y  acid compos i t ion  of normal  and  
dene rva t ed  muscles and in the  d y n a m i c  processes of 
phosphol ip ids  12. 

Riassunto. In  numero  di iodio dei  grassi e s t r a t t i  da  
muscoli  dene rva t i  ~ d iminui to  e il con tenu to  di colesterolo 
r isul ta  aumen ta to .  L ' a u m e n t o  ~ assai spiccato se si con- 
f ron tano  gli e s t r a t t i  lipidici delle frazioni  microsomali .  
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Effect  of 2 , 4 - D i n i t r o p h e n o l  on  the  P h o s p h o r y l a s e s  S y s t e m  of the  Ske le ta l  M u s c l e  in v ivo  

The sys t em phosphory lase  A/phosphory lase  B has  an 
i m p o r t a n t  role in t he  regula t ion of glycogenolysis  in 
muscle.  Ev idence  has  been accumula t ing  t h a t  phos-  
phory lase  A is a ra te - l imi t ing  enzymic  s tep  in t h a t  
metabol ic  pa thw ay .  Thus  glycogenolyt ic  agents  as 
adrenal in ,  gluca~on and  electrical  s t imulus  2, for instance,  
increase t he  b r e a k d o w n  of glycogen in muscle  and  
accumula te  h e x o s e m o n o p h o s p h a t e s  and  lact ic  acid, w i th  
concomi t an t  increasing of phosphory lase  A. A m o n g  the  
glycogenolyt ic  agents ,  2, 4 -d in i t rophenol  (DNP) has been 
considered an except ion  8, 4. 

The phosphory lases  are inh ib i ted  b y  the  drug in 
expe r imen t s  e i ther  of glycogen phosphorolys is  or of 
glycogen synthes is  f rom g lucose- l -phospha te ,  pe r fo rmed  
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