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Table ill .  Carbohydrates content of TCA precipitated proteins of 
mash seeds 

Germination time (h} Carbohydrates (%)~ 

0 3.54 
24 3.48 
48 3.44 
72 3.50 
96 3.34 

~'-The results are expressed in terms of galactose. 

Results and discussion. The da t a  on soluble proteins ,  
ca rbohydra t e s  and insoluble pro te ins  of mash  seed germi- 
na ted  for d i f ferent  t ime in tervals  are given in Table  I. 
These da t a  indicate  t h a t  the  soluble pro te ins  r emained  
near ly  cons tant ,  excep t  for a s l ight  increase a t  48 and  
72 h of germinat ion.  The soluble ca rbohydra tes ,  on the  
o ther  hand ,  decreased cons iderably  dur ing ge rmina t ion  
period. For  the  first  24 h of germinat ion,  a considerable  
decrease in the  insoluble pro te ins  wi th  sl ight  change in 
soluble ca rbohydra t e s  and soluble pro te ins  was observed.  
The loss of insoluble pro te ins  dur ing the  first  24 h of ger- 
mina t ion  was also observed by  RACUSEN and  FOOTE 12 in 

Phaseolus vulgaris. The observed decrease in the  in- 
soluble pro te ins  co n t en t  m a y  be due to the  biological 
solubil izat ion of some unident i f ied  n i t rogen conta in ing  
polymers  possibly a nucleic acid. 

The changes  observed  in the  .major g lycoprote in  frac- 
t ion (fraction I, Figure  1) are p resen ted  in Table II .  This  
f ract ion formed 37% of soluble p ro te in  a t  0 h and  30% at  
96 h of germinat ion.  On fu r the r  pur i f ica t ion  b y  D E A E -  
cellulose column, the  major  fract ion (fraction I, Figure 2) 
was found  to be 12% of the  soluble pro te in  a t  0 h and 
9% at  96 h of germinat ion .  This f rac t ion was found to 
be homogeneous  when  t e s t ed  by  s t a rch  gel e lectrophoresis  
and was found to possess arabinose  and galactose as 
sugar moieties.  A l i t t le decrease observed  in soluble glyco- 
pro te in  con ten t  dur ing  init ial  s tages of germina t ion  m a y  
be due to the  fact  t h a t  these are uti l ized to a small  e x t e n t  
a t  th is  stage. 

The changes  in t he  ca rb o h y d ra t e s  co n t en t  in TCA 
prec ip i ta ted  prote ins  dur ing germina t ion  are given in 
Table I I I .  Up to 96 h of germinat ion ,  a negligible change  
observed in the  ca rbohydra t e s  con ten t  of g lycoprote ins  
suggested t h a t  the  c a r b o h y d r a t e  mo ie ty  a t t a ch ed  to  
pro te in  is pe rhaps  no t  as easily mobil ized as the  free 
soluble ca rbohydra t e s  p re sen t  in t he  seed. 
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Summary. Sodium salicylate and aspirin are known to have a glycogenolyt ic  effect  as judged by  ei ther  the  glycogen 
level or lacta te  p roduc t ion  in perfused hear t s  of rats.  [n  this  work it was possible to d e m o n s t r a t e  t h a t  phosphory lase  a 
level was increased in the hear t s  subjec ted  to the  act ion of these drugs.  

The wel l -known uncoupl ing effect  of sodium salicylate on 
oxidat ive  phosphory la t ion  is accompanied  b o t h  in ex- 
pe r imenta l  animals  and in man  by  a c o m p e n s a t o r y  in- 
crease in body  catabol ism. This includes an increase b o t h  
in oxygen consumpt ion  and in the  rate  of glycogenolysis  
in liver and muscle ~. A t t e m p t s  to find an exp lana t ion  for 
the  sal icylate glycogenolyt ic  effect  at  the  phosphory lase  
sys tem level, have  not  been conclusive, since the  enzymes  
of this  sys t em seem to be inhibi ted  by  the  drug  2. In  the  
p resen t  paper ,  we show t h a t  b o t h  sal icylate and aspir in 
ac tual ly  increase the  phosphory lase  a con ten t  in per fused  
hear t s  of ra t s  in s i tuat ions  where the  lactic acid con ten t  is 
increased and the  glycogen level decreased.  
Hepar in ized  adul t  ra ts  were killed by  decap i t a t ion  and 
the  hear t s  were rapidly  r emoved  and  per fused  for 10 min, 
w i thou t  recirculat ion,  wi th  a Krebs -Hense le i t  b icarbo-  
na te  buffer,  gassed wi th  a mix tu re  of O~:CO 2 (95:5) a t  
37 ~ Af te r  this  t ime, e i ther  sodium salicylate or aspir in  
were added  to the  perfusion buffer  to a final concen t ra t ion  
of 5 mM. This is the  concen t ra t ion  t h a t  usual ly  causes 
m a x i m u m  deple t ion  of glycogen in ra t  l iver a. Subsequen t -  
ly, the  perfus ion was carried out  by  a reci rcula t ion sys tem.  
Aliquots of the  per fusa te  were t aken  at  half  hour  in ter-  
vals and lac ta te  p roduc t ion  de termined.  At  the  end of 
perfusion,  the  hear t s  were frozen by  using a lumin ium 

clamps cooled in l iquid ni t rogen.  A sample  of the  frozen 
t issue was weighed and  d u m p e d  into 30% K O H  solut ion 
in the  p ropor t ion  of 5 ml/g  and  hea ted  to 95 ~ for 20 min  
for glycogen de t e rmina t i on  4. L ac t a t e  analysis  was per-  
formed on al iquots  of 0.1 ml of per fusa te  by  the  l ac ta te  
dehydrogenase  m e t h o d  5. Glycogen was de t e rmined  on a 
sample  of muscle af ter  comple te  hydrolys is  to glucose by  
the  Nelson m e t h o d  s. The assay of phosphory lase  act ivi-  
t ies in the  frozen muscle  was carr ied out  as descr ibied 
previously  5. 
The table  shows the  increased ra te  of glycogenolysis  as 
measured  by  the  decrease of muscle glycogen c o n t e n t  and 
increase in lac ta te  p roduc t i on  in the  per fusa te  dur ing  
30 min of salycilate t r e a t m e n t .  The phosphory lase  a level, 
as expressed by  the  ra t io :  (phosphorylase  a / to ta l  phos-  
phorylase) • is also found to increase, suggest ing 
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Effect of salicylate on perfused rat hearts. The percent of phosphory- 
lase a was calculated after 10 min of perfusion. Glycogen content 
measured as [xlnoles of glucose (after hydrolysis) per g and lactate 
production was expressed as [xmoles of lactate per h per g. The re- 
sults are expressed on a fresh weight basis. 

Determinations* Control Salicylate 

P h .  a (per cent) 7.2 4- 3** 23 4- 7 
Glycogen content 83.3 4- 8 10.1 :k 4 
Lactate production 25 4- 3.2 112.5 4- 14 

*6 hearts were used as control and 6 for treatment with sodium 
salicylate. ** S. E. M. 

t h a t  t h e  enzymes  p a r t i c i p a t e  in a c t i v a t i o n  of glycogeno- 
lysis caused  b y  sal icylate .  
E x p e r i m e n t s  to  d e t e r m i n e  t he  phospho ry l a se  level  in t he  
h e a r t s  t r e a t e d  b y  aspir in,  wh ich  is also a g lycogenolyt ic  
a g e n t  7, revea led  t h a t  in  f ac t  t he  phosphory la se  a level  
was  increased  a b o u t  3fold, i.e. f rom 7.2 4- 3 in  the  con- 
t ro ls  to  27 4- 4 in  t he  h e a r t s  sub jec ted  to t he  drug.  This  
effect  of e i the r  sod ium sa l icyla te  or asp i r in  on h e a r t  
p h o s p h o r y l a s e  m i g h t  be  expected ,  since t h e  h igh  r a t e  of 
glycogenolysis  found  in muscle  sub jec t ed  to  t he  ac t ion  of 
these  drugs  requi res  t he  m a i n t e n a n c e  of t he  e n z y m e  in 
t he  a c t i v a t e d  form.  

Our  f ind ing  t h a t  sa l icyla te  increases  phosphory la se  a 
a c t i v i t y  m i g h t  be  exp la ined  t h r o u g h  a m e c h a n i s m  in- 
vo lv ing  t he  uncoup l ing  of ox ida t i ve  phospho ry l a t i on .  Fo r  
example ,  p rev ious  work  f rom our  l a b o r a t o r y  8 has  shown  
t h a t  D N P  resu l t s  in  e leva ted  levels of phospho ry l a se  a of 
h e a r t  and  ske le ta l  muscle.  This  could be  exp la ined  b y  a 
decrease  in t he  A T P / A D P  ra t io  wh ich  would  increase  
p h o s p h o f r u c t o k i n a s e  a c t i v i t y  a n d  t h e r e b y  m a i n t a i n  glu- 
cose-6 p h o s p h a t e  a t  a low level  in t he  cell. Since glucose- 
6 -phospha t e  is k n o w n  to i nh ib i t  p h o s p h o r y l a s e  b to  a 
convers ion;  th i s  i nh ib i t i on  would  be  r educed  in the  pre-  
sence of t he  uncoup l ing  a g e n t  r e su l t ing  in h igher  phos-  
phory la se  a levels. I n  s u p p o r t  of th i s  idea, o the r  experi-  
m e n t s  w i t h  salicylic acid 3 h a v e  s h o w n  t h a t  in  t he  isola ted 
r a t  d i a p h r a g m  the  c o n t e n t  of inorgan ic  p h o s p h a t e  is in- 
creased, whereas  c rea t ine  p h o s p h a t e  a n d  A T P  are severely  

. reduced in t he  presence  of t he  drug.  
The  resul t s  of Segal  a n d  Bla i r  ~ of p h o s p h o r y l a s e  a inh ib i -  
t i on  in i sola ted h e m i d i a p h r a g m s  is found  on ly  30 rain  
a f te r  sa l icyla te  admin i s t r a t i on ,  a t i m e  which,  accord ing  
to the  au thors ,  g lycogenolysis  proceeds  a t  a m u c h  slower 
r a t e  even  t h o u g h  glycogen is st i l l  p r e sen t  in  re la t ive ly  
h igh  amoun t s .  

7 J .C .G.  Doery and J. Hirsh, Experientia 27, 533 (1971). 
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Summary. I n t e r a c t i o n  of seryl  t r i h y d r o x y - b e n z y l - h y d r a z i n e  w i t h  a h i g h l y  pur i f ied  p r e p a r a t i o n  of Dopa  deca rboxy lase  
f rom pig  k i d n e y  has  been  s tudied.  This  c o m p o u n d  was found  n o t  to  be  a powerfu l  i n h i b i t o r  in vi t ro .  Kine t ic  a n d  
spec t ra l  d a t a  sugges t  some possibi l i t ies  on  t he  b i n d i n g  n a t u r e  of t h e  i n h i b i t o r  a n d  subs t ra t e s .  

The  N-(DL-sery l )N ' - (2 ,  3 , 4 - t r i h y d r o x y b e n z y l ) - h y d r a z i n e  
(Ro 4-4602) is a p r o d u c t  used,  in  add i t i on  to  L-Dopa ,  in 
t he  t r e a t m e n t  of P a r k i n s o n ' s  disease. This  c o m p o u n d  is 
an  i n h i b i t o r  of pe r iphe ra l  D o p a  deca rboxy lase  and  does 
n o t  a p p e a r  to  pass  t h e  b lood -b ra in  ba r r i e r  a t  t h e r a p e u t i c  
doses in  P a r k i n s o n i s m .  I t s  effect  on cel lular  m e t a b o l i s m  
lies in  p o t e n t i a t i n g  t h e  b iochemica l  b e h a v i o u r  of per i -  
phe ra l l y  a d m i n i s t r e d  L-Dopa .  This  pha rmaco log ica l  ac- 
t ion,  la rgely  i n v e s t i g a t e d  f rom a cl inical  p o i n t  of view, 
ref lects  t h e  i n t e r a c t i o n  of t h i s  c o m p o u n d  a t  t he  molecu la r  
level  w i t h  pe r iphe ra l  L - D o p a  deearboxylase .  Such  in te r -  
ac t ion  ha s  been  s tud ied  in v i t ro  measu r ing  t he  i n h i b i t i o n  
on  c rude  h o m o g e n a t e  of hog  or r a t  k i d n e y l ,  L no t  ye t  
i n v e s t i g a t e d  on  a h igh ly  pur i f ied  enzymic  p r e p a r a t i o n .  
The  p r e sen t  c o m m u n i c a t i o n  deals w i t h  t he  b i nd ing  of 
Ro 4-4602 to  a n  h o m o g e n o u s  Dopa  deca rboxy lase  f rom 
pig  k idney .  The  i n h i b i t i o n  c o n s t a n t s  a n d  t he  effect  on  
t h e  a b s o r p t i o n  peaks  of t h e  e n z y m e - b o u n d  p y r i d o x a l - P  
give some i n f o r m a t i o n  on  t he  i n t e r ac t i on  of th i s  com- 
p o u n d  w i t h  D o p a  deca rboxy la se  and  m a y  also p rov ide  
more  de ta i l ed  ins igh t s  of i t s  ac t ive  site. 
Materials and methods. T he  enzyme,  pur i f ied  accord ing  to 
Bor r i  V o l t a t t o r n i  e t  a l ) ,  appea red  to  be  h o m o g e n o u s  in 
po lyac ry l amide  gel e lec t rophores i s  and  in t he  u l t r a -  

centr i fuge.  I t s  coenzyme  c o n t e n t  was  in good a g r e e m e n t  
w i t h  t h a t  r e p o r t e d  b y  Chr i s t enson  e t  al. 4. 
L - m - t y r o s i n e  and  L-o- ty ros ine  were s y n t h e t i z e d  f rom 
co r re spond ing  racemic  forms  b y  t h e  ac t ion  of D-amino  
acid oxidase  a n d  ca ta lase  in  a 0.05 M p y r o p h o s p h a t e  
buffer ,  p H  8.3 u n d e r  02 s t ream.  T h e  e n z y m a t i c  degrada-  
t ion  of t he  D - a m i n o  acid fo rm was  fol lowed m e a s u r i n g  a t  
t i m e  in t e rva l s  t he  f o r m a t i o n  of t h e  ke to  ac id  fo rm w i t h  
2 , 4 - d i n i t r o p h e n y l  hydraz ine .  The  e n d - p o i n t  of t he  reac-  
t ion  was ach ieved  when,  even  a f t e r  f u r t h e r  add i t ions  of 
enzymes,  no  more  ke to  acid was  de tec ted .  Then  t h e  
r eac t ion  mix tu re ,  b r o u g h t  to  pI-I 3, was  poured  on  a 
50 • 8 Dowex  co lumn.  Af te r  e lu t ion  of t h e  keto  acid 
w i t h  0,2 M pyr id ine  buffer ,  p H  3.1, t h e  L - a m i n o  acid was 
Muted  w i t h  2 M py r id ine  buffer ,  p H  5. E t h e r  was  added  
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