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Es  is t  denkba r ,  dass  a u c h  die s t a rke  H e m m u n g  der  
P y r i d i n n u c l e o t i d - T r a n s h y d r o g e n a s e  eine der  U r s a c h e n  
fiir die ~_nderung der  Fe t t s~ iuresynthese  is t :  Py r id in -  
n u c l e o t i d - T r a n s h y d r o g e n a s e  is t  fiir den  verg l i chen  m i t  
N A D  h o h e n  R e d u k t i o n s g r a d  des N A D P  in gekoppe l t en  
M i t o c h o n d r i e n ~ ,  17 ve r an t w or t l i ch .  L ine  H e m m u n g  des 
E n z y m s  b e d i n g t  d a h e r  e rh6h tes  N A D H - A n g e b o t ,  was zu 
e iner  S te ige rung  der  i n t r a m i t o c h o n d r i a l e n  ( N A D H -  
abh~ingigen) de n o v o - S y n t h e s e  u n d  zur  Ket tenver l~inge-  
r u n g  yon  Fe t t s / i u ren  f i ih ren  k a n n  is. 

Tats~ichlich k o n n t e n  wir  bei  e iner  ki i rzl ich durchge-  
f i ih r t en  k l in i schen  S tud ie  fests tel len,  dass  P a t i e n t e n  bei  
e iner  e x t r e m  h o h e n  Dos ie rung  y o n  13enzbromaron 
(400-600 rag/Tag)  eine deu t l i che  V e r m e h r u n g  der  Fre ien  
Fet ts~iuren u n d  Tr ig lyeer ide  im P l a s m a  aufweisen  8 
Unse re  h ie r  b e r i c h t e t e n  in v i t ro  Versuche  b ie t eu  eine 
m6gl iche  Erkl~Lrung fiir diese k l in ische  t3eobach tung .  

Summary .  The  ur icosur ic  d rug  b e n z b r o m a r o n e  inh ib i t s  
a n u m b e r  of m e m b r a n e - b o u n d  m i t o c h o n d r i a l  enzymes.  A 

s t rong  i n h i b i t i o n  of succ ina te  dehydrogenase ,  e-glycero- 
p h o s p h a t e  d e h y d r o g e n a s e  and  py r id innuc l eo t i de  t r ans -  
hyd rogenase  was found  ( app rox ima te ly  28, 48, 45 ~ M  
b e n z b r o m a r o n e  for 50% i n h i b i t i o n  respect ively) .  Some 
possible  consequences  of these  resul t s  for t he  l ip id  m e t a b o -  
l i sm in p a t i e n t s  d u r i n g  b e n z b r o m a r o n e  are discussed.  
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The P h o s p h o r y l a s e s  S y s t e m  of the Cardiac Muscle  
2 ,4 -Din i t ropheno l  

The  g lycogenolyt ic  effect  of 2 ,4 -d in i t rophenol  (DNP)  
on  t he  ske le ta l  muscle  in  vivo,  was r ecen t ly  exp la ined  by,  
a m o n g  o the r  factors ,  t h e  increase  of t h e  a c t i v i t y  of phos-  
pho ry l a se  b kinase,  t h e  e n z y m e  t h a t  catMizes t he  conver -  
t i o n :  p h o s p h o r y l a s e  b to  a, a n d  c o n s e q u e n t l y  t h e  c o n t e n t  
of p h o s p h o r y l a s e  a is f ound  increased  1. T he  effect  of 
g lycogenolyt ic  agen t s  such  as a d r e n a l i n  a n d  o the r  
ca t echo lamines  seem to  be  m e d i a t e d  b y  increas ing  t he  
p r o d u c t i o n  of adenos ine  3', 5' p h o s p h a t e  w h i c h  increases  
t he  a c t i v i t y  of phospho ry l a se  b k inase  3. Receu t s  s tudies ,  
however ,  show t h a t  t h i s  nuc leo t ide  is n o t  increased  e i the r  
in D N P - p o i s o n e d  an i m a l s  3 or in  a n o x i a  4. I n  o rder  to  
a c c u m u l a t e  ev idence  of t h e  s imi la r i t i es  of t h e  ac t ion  of 
t he  D N P  w i t h  t h a t  of a n o x i a  on  t h e  glycogenolysis,  we 
pe r fo rmed  d e t e r m i n a t i o n s  of p h o s p h o r y l a s e  a, phospho-  
ry lase  b k inase  and  lac t ic  acid in  t he  h e a r t  of r a t s  po i soned  
w i t h  D N P .  E x p e r i m e n t s  were also m a d e  in reserp in ized  
animals .  The  c o m p a r i s o n  be t w een  t he  effect  of D N P  a n d  
those  of g lueagon  a n d  a n o x i a  is discussed.  

The  c o n t e n t  of phospho ry l a se s  in  r a t  h e a r t s  in  v ivo  was 
d e t e r m i n e d  in adu l t s  r a t s  t h a t  were in jec ted  i.p. w i t h  
2.5 mg/100  g D N P .  Af te r  i h t h e y  were  anes t he t i z ed  w i t h  

Table I. Content of phosphorylase a and total and of phosphorylase b 
kinase in hearts of rats poisoned with DNP 2.5 mg/100 g 

Determination Normal rats DNP poisoned 
rats 

Phosphorylase a (10 rats) 7.0 4- 1.7 �9 25.2 4- 3.1 
Total phosphorylase (+  AMP) 
(10 rats) 67.2 4- 7.1 85.3 4- 13.0 
Ratio Phosphorylase a/ 
Total phosphorylase • 100 10.4 4- 1.1 30.7 4- 6.5 
Phosphorylase b kinase (10rats) 1346 -6 480 3384 4- 334 

a S.E.M. The activity of phosphorylase a and total are expressed in 
units according to CORI 1~ per gram of heart. The activity of phos- 
phorylase b kinase is expressed in units of phosphorylase a formed 
from phosphorylase b in 15 min according to FISHER and t{RI~BS 
method n. 

of N o r m a l  and Reserpin ized  Rats  Poisoned with  

e the r  a n d  t he  h e a r t s  were r ap id ly  removed ,  weighed and  
g round  in  ice-cold so lu t ion  c o n t a i n i n g  0.001 M E D T A  - 
0.02 M S o d i u m  f luor ide p H  6.8 in t he  p r o p o r t i o n  of 
25 ml /g  of muscle.  Af te r  t he  t r e a t m e n t  of t h e  e x t r a c t  
w i t h  e i the r  no r i t  A or not ,  20 mg/ml ,  1.0 ml  of t he  
cen t r i fuged  e x t r a c t  were t a k e n  and  i n c u b a t e d  w i t h  
glycogen for 20 ra in  a t  30~ and  a l iquo t s  of 0.4 ml  were 
t h e n  t r e a t e d  w i t h  g lucose - l -phospha te ,  a n d  e i the r  w a t e r  
or A M P  as p rev ious ly  descr ibed 2. The  ac t i v i t y  of phospho-  
ry lase  b k inase  was d e t e r m i n e d  in ma le  r a t s  t h a t  were 
e i the r  in jec ted  or n o t  w i t h  D N P  2.5 rag/100 g. Af te r  1 h 
t h e y  were anes the t i z ed  w i t h  e the r  and  t he  b lood was  
d ra ined  f rom the  jugu la r  vein:  The  h e a r t s  were cooled 
for 30 m i n  in c rushed  ice, t h e n  weighed  a n d  g round  in 
s and  w i t h  ice-cold so lu t ion  of 0.002 M E D T A  p H  7.0 in 
p r o p o r t i o n  of 2 ml /g  hea r t .  The  h o m o g e n a t e  was t h e n  
cen t r i fuged  a t  4000 •  for 30 ra in  and  t he  s u p e r n a t a n t  
was  f i l tered t h r o u g h  glass wool and  t he  a c t i v i t y  of 
p h o s p h o r y l a s e  b k inase  was d e t e r m i n e d  immedia t e ly ,  as 
descr ibed  1. 

Tab le  I shows t h a t  t he  c o n t e n t  of phospho ry l a se  a in 
h e a r t s  of r a t s  po i soned  w i t h  D N P  is increased  w h e n  
c o m p a r e d  w i t h  n o r m a l  rats ,  b y  a b o u t  3 t imes,  a n d  also 
t h a t  t he  phospho ry l a se  a is in  h i g h  level, due t he  a c t i v i t y  
of t h e  phospho ry l a se  b kinase.  Th i s  effect  was  also found  
in ske le ta l  musc le  in  v ivo  1. B y  t h e  o the r  h a n d ,  as t he  
effect  of t he  D N P  could on ly  be  de t ec t ed  in v ivo  5, a n d  i ts  
ac t ion  on  t he  phospho ry l a se s  s y s t e m  occurs a f t e r  1 h 
f rom t h e  in jec t ion ,  i t  was  i m p o r t a n t  to  k n o w  i ts  effect  in  
per fused  hear t s ,  to  avo id  b o t h  t he  ac t ion  of t he  me tabo l i c  
p r o d u c t s  of t h e  r educ t i on  of D N P  in  l iver  and  t he  possi- 
b i l i ty  of t he  increase  of a d r e n a l i n  in  t h e  b lood c i rcula t ion .  
The  e x p e r i m e n t s  in  per fused  h e a r t s  were done  in a d u l t  
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ra ts  t h a t  were anes the t ized  wi th  e ther  and  the  hear t s  
were isolated and  perfused  via the  coronary  circulat ion 
wi th  Krebs -Hense le i t  B ica rbona te  buffer  6, gassed wi th  
oxygen  a t  37~ in e i ther  t he  presence  or no t  of 10 5 M 
DNP.  The  per fusa te  flows by  g rav i ty  f rom a reservoir  
70 cm above the  hear t .  Af te r  10 rain the  hea r t s  were 
frozen in l iquid n i t rogen and the  con ten t  of phospho-  
rylase a and to ta l  (a + b) was de te rmined ,  as above.  The 
de t e rmina t i on  of the  con ten t  of lactic acid in hear t s  7 was 
car ry ing  out  in normal  and DNP-po i soned  ra ts  t h a t  were 
anes the t i zed  w i t h  e ther  and the  hear t s  rap id ly  removed,  
weighed and ground in 3% perchlor ic  acid solut ion in the  
p ropor t ion  of 6 ml/g of muscie.  Al iquots  of 0.2 ml  of the  
acid s u p e r n a t a n t  were d i lu ted  to 3 ml  wi th  solut ion 
conta in ing  (final volume):  0.2 M glycine buffer  p H  10.0, 
0.2 M semi-carbazide  0.0025 M NAD and 50 ~zg of lactic 
dehydrogenase  crystal l ized f rom beef hea r t  s, a f ter  1/2 h of 
incuba t ion  at  30~ the  opt ical  dens i ty  was de t e rmined  
at  340 n m  in Beckm an  DB spec t ropho tomete r .  

Table I I  shows t h a t  perfused hear t s  of animals  poisoned 
by  D N P  also show an increase of the  con t en t  of phospho-  
rylase a f rom phosphory lase  b; a t  the  same t ime  the  
con t en t  of lact ic  acid is increased abou t  4 t imes,  showing 
t g a t  t he  D N P  per  se is responsib le  by  t h a t  increased ra te  
of t he  glycogenolysis.  The con t en t  of phosphory lase  in 
expe r imen t s  shown in Table  I I  is h igher  when  compared  
wi th  t h a t  of Table  I;  th is  is p robab ly  due to the  pre- 
t r e a t m e n t  of the  ex t r ac t  wi th  Nor i t  A which,  by  the  
adsorp t ion  of nucleotides,  gives less imprecise  es t ima t ion  
of the  f rac t ion in the  form of phosphory lase  a, according 
tO CORNBLATI-I et al. 0. In  our case the  increase of the  
con t en t  of phosphory lase  a m a n t a i n e d  the  same propor-  
t ion  in b o t h  normal  and reserpinized animals.  These 
resul ts  suggest  t h a t  the  push  mechan i sm for accelera t ing 
glycogenolysis  9, t h a t  seems to  be control led by  the  
con t en t  of phosphory lase  a, could explain  the  role of the  

Table II. Content of phosphorylase a and total and of lactic acid in 
perfused hearts with 10-5M DNP 

Determination Normal DNP-poisoned 
perfused hearts perlused hearts 

Phosphorylase a (10 rats) 18.0 • 4.5 ~ 72.0 • 11.5 
Total phosphorylase (+ AMP) 
(10 rats) 168.0 =h 21.0 192.3 =L 25.0 
Ratio Phosphorylase a[ 
Total phosphorylase• 100 10.7 • 1.8 37.5 • 7.4 
Lactic acid (6 rats) 1.4 -h 0.2 6.0 ~ 0.4 

S.E.M. The activity of phosphorylase is expressed in units/g of 
heart and the lactic acid in Exmol/g of heart. 

D N P  as glycogenolyt ic  agent .  On the  o ther  hand,  one can 
consider  t h a t  D N P  is an ATPas ic  agent ,  and the  co n t en t  
of A T P  of the  cell is low in poisoned animals ,  and  the  
pulI m e c h a n i s m  could be also involved,  once phospho-  
fructokinase,  the  enzyme  responsible  for th is  mechanism,  
is h ighly  sensi t ive to  low concen t ra t ion  of the  ATP.  The 
act ion of D N P  can be compared  wi th  t h a t  of glucagon 
and the  anoxia  in cardiac muscle% Thus  glucagon was 
found to s t imula te  glycogenolysis  and  lac ta te  product ion ,  
and to increase the  phosphory lase  a up to 50%, and  DNP,  
like anoxia,  produces  a still  fas ter  ra te  of glycogenolysis  
bu t  a smaller  increase in phosphory lase  a ac t iv i ty  up to  
abou t  30%. By the  o ther  hand,  w i th  glucagon ne i ther  the  
ra te  of glycogenolysis  nor  t he  phosphory lase  a basal  
level shows  any  i m p o r t a n t  increase in skeletal  muscle.  
Our f indings s t rongly  suggest  t h a t  the  in ject ion of D N P  
s imula tes  the  anoxia,  as concerns  i ts  effect  on the  glyco- 
genolysis in t he  skeletal  and  cardiac muscle.  

Rdsumd. L'e f fe t  du D N P  dans  la glycog6nolyse du 
cceur du ra t  a 6t6 4tudi6 en m e s u r a n t  le t a u x  de phospho-  
rilase a, phosphor i lase  to ta le  e~ phosphor i lase  b-quinase. 
On a ob tenu  des r6sul tats  semblables  ~ ceux qui out  6t6 
observ6s p e n d a n t  l 'anoxie.  L 'occur rence  possible  de deux  
m6chanismes  d'acc616ration de ta glycog6nolyse (<~push~> 
et  <,pull>>), dans  les an imaux  emploisonds par  le DNP,  est  
discut6e. 
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Alterations in Lipid Metabol ism Following Trauma in Rabbits 

During  the  recen t  years  severM a t t e m p t s  have  been 
m a d e  to  inves t iga te  the  endocr ine  and  metabol ic  re- 
sponse  to injury,  largely in reference to  p ro te in  and  
ca rbohydra t e  me tabo l i sm 1-8. However ,  changes  in lipid 
metabo l i sm following t r a u m a  have  no t  been ex tens ive ly  
s tudied.  WALDSTROM 4 observed raised p lasma  concen-  
t r a t ions  of unes ter i f ied  f a t t y  acids following surgical  
operat ions .  Similar ly  p lasma  free f a t t y  acid levels are also 
known  to be increased in such cases 5. �9 

The p resen t  s t u d y  has been  u n d e r t a k e n  to e lucidate  the  
changes  in the  l ipid me tabo l i sm following exper imen ta l ly  
p roduced  f rac ture  of femur  in rabbi t s .  - 

10 hea l thy  rabb i t s  of e i ther  sex weighing a round  1.5 kg 
were selected and  a closed f rac ture  of shaf t  of the  r igh t  
femur  was p roduced  in all of them.  24 h pr ior  to  f rac tur -  
ing, blood samples  were collected t h ro u g h  the  ear ve in  
which  served as the  control .  I n  the  f rac tu red  an imals  
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