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a c t i v i t y  of  p h o s p h o r y l a s e - a .  H e  o b s e r v e d ,  h o w e v e r ,  t h a t  
in  t h e  c a s e  of  p h o s p h o r y l a s e - b ,  p r o d u c e d  b y  t h e  h y d r o -  
l y s i s  o f  t h e  e n z y m e ,  t h i s  e f f e c t  d i d  n o t  occurL 

F r o m  t h e s e  f a c t s  i t  m a y  b e  c o n c l u d e d  t h a t  e i t h e r  
A C T H  i t s e l f  m u s t  b e  o f  a h i g h  m o l e c u l a r  w e i g h t  t o  b e  
a b l e  t o  f o r m  a p r o t a m i n e  c o m p l e x ,  o r  p r o t a m i n e  d o e s  
n o t  d i r e c t l y  e f f e c t  A C T H  b u t  e x e r t s  t h e  c o m p l e x -  
f o r m i n g  a n d  i n  vivo-inhibiting e f f e c t  b y  m e a n s  o f  t h e  
c a r r i e r  p r o t e i n  o f  A C T H  w h i c h  is h y d r o l y z e d  in  t h e  c a s e  
of  o u r  p e p t i d e  t y p e  m a t e r i a l s .  T h e  i n v e s t i g a t i o n s  wil l  
be  r e p o r t e d  i n  d e t a i l  e l s e w h e r e .  

GY. FEKETE and  A.  HEGYELI 

Dept. o/Pharmacology, Chem. Works o/G.  Richter Ltd. 
Dept. o/Biochemistry Pharmacoindustrial Research Insti- 
tute, Budapest, Hungary,  February 21, 1956. 

Zusammen/assung 

D e r  M e c h a n i s m u s  d e r  V e r h i n d e r u n g  d e s  A C T H -  
E f f e k t e s  d u r c h  P r o t a m i n s u l f a t  w u r d e  u n t e r s u c h t .  P a -  
p i e r c h r o m a t o g r a p h i s c h  k o n n t e  f e s t g e s t e l l t  w e r d e n ,  d a s s  
b e i d e  S u b s t a n z e n  e i n e n  K o m p l e x  b i l d e n  u n d  i n f o l g e -  
d e s s e n  A C T H  s e i n e  A k t i v i t i i t  v e r t i e r t .  W ~ h r e n d  d i e  
p r o t e i n a r t i g e n  A C T I t - P r ~ p a r a t e  s t a r k e  k o m p l e x b i l d e n -  
d e  E i g e n s c h a f t  b e s i t z e n ,  v e r m 6 g e n  d i e  p e p t i d a r t i g e n  
P r ~ i p a r a t e  n u r  i n  g e r i n g e m  M a s s e  K o m p l e x e  zu  b i l d e n .  
D i e s  k o n n t e  a u c h  d u r c h  in-vivo-Verhinderungsversuche 
( S a y e r s  t e s t )  m i t  b e i d e n  P r / i p a r a t e n  b e s t / i t i g t  w e r d e n .  

7 E. G. KREBS, Biochim. biophys. Acta 15, 508 (1954). 

E t u d e  d e  l ' a c t i v i t 6  a d ~ n o s i n e t r i p h o s p h a t a s i q u e  

e t  h e x o k i n a s i q u e  d e  c r i s t a l l i n s  d e  l a p i n s  s o u m i s  

h u n e  i r r a d i a t i o n  l o c a l e  p a r  l e s  r a y o n s  X *  

D a n s  le c a d r e  d e  n o s  r e c h e r c h e s  s u r  les  e f f e t s  b io -  
c h i m i q u e s  d e s  r a d i a t i o n s ,  n o u s  a v o n s  d t u d i 6  F a c t i o n  d e s  
r a y o n s  X s u r  l ' a c t i v i t 6  h e x o k i n a s i q u e  e t  a d 6 n o s i n e t r i -  
p h o s p h a t a s i q u e  ( A T P a s i q u e )  d u  c r i s t a l l i n  d e  l a p i n ,  

L 'oe i l  d r o i t  d r a f t  s o u m i s  5. u n e  i r r a d i a t i o n  loca l e .  ( D o s e :  
1400  r .  T e n s i o n :  220  k v .  I n t e n s i t d :  12 m A .  D d b i t :  
70 r / r a i n .  F i l t r e :  3 AI. D i s t a n c e  f o y e r - p e a u :  30 c m .  S u r -  
f a ce  d e  l o c a l i s a t i o n :  20 m m . )  L 'ee i I  g a u c h e  d r a f t  p r o t 6 g 6  
e t  s o n  c r i s t a l l i n  s e r v a i t  d e  t ~ m o i n .  A p r ~ s  le s a c r i f i c e  d e s  
a n i m a u x  p a r  s a i g n d e ,  les  c r i s t a l l i n s  i m m 6 d i a t e m e n t  p r6 -  
l evds  o n t  d td  r e f r o i d i s  e t  l es  a c t i v i t d s  e n z y m a t i q u e s  
6 t u d i d e s  p a r  d e s  m d t h o d e s  m a n o m d t r i q u e s  d d c r i t e s  
a i l l e u r s L  L e s  r d s u l t a t s  de  n o s  e s s a i s  s o n t  e o n s i g n d s  d a n s  
l e s . T a b l e a u x  I e t  I I .  

I1 r d s u l t e  d e  l ' e x a m e n  d u  T a b l e a u  I q u e  l ' a c t i v i t 6  h e x o -  
k i n a s i q u e  e s t  c o n s i d d r a b l e m e n t  a b a i s s d e  5o la s u i t e  de  
l ' i r r a d i a t i o n  e t  c e t t e  r d d u c t i o n  p e r s i s t e  p e n d a n t  l o n g -  
t e m p s .  C e s  r d s u l t a t s  s o n t  e n  a c c o r d  a v e c  c e u x  o b t e n u s  
a u  n i v e a u  d e  t a  p e n n  p a r  MANDEL e t  RODESCHL A i n s i  
c o n t r a i r e m e n t  5o ce  q u i  a d t6  o b s e r v d  a v e c  d e  l ' h e x o k i n a s e  

* Travail  effectual avec le concours matdriel de l ' Ins t i tu t  National 
d'Hygi~ne. 

t p. MANDEL, C. A. QUARANTA et Mme. M. L. SCHMITT,  Bull. 
Soc. Chim. biol. 38, 139 (1956) et 37, 847 (1955). 

2 p. MANDEL et J. RODESCH, J. Physiol. 47, 234 (1955), 

Tableau I 
Activitd hexokinasique de cristallins normaux ou sounfis h une 

irradiation locale par  les rayons X chez le lapin 

Expdrienee Trai tement  
I1 Q 

1 non  
1400 r 

2 non  
1400 r 

3 non  
1400 r 

non  
4 1400 r 
5 non  

1400 r 
6 non  

1400 r 
7 non  

1400 r 
8 non  

1400 r 
9 non  

1400 r 
10 non 

1400 r 

11 non 
1400 r 

Durge ltM CO~ d6gag6es 
jours en 20 min/lO0 g 

de poids frais 

- 52 
2 12 
- 112 
2 37 
- 77 
2 0 

102 
4 12 
- 87 
4 55 
- 50 
4 15 
- 75 
4 10 
- 145 

103 100 
- 115 

108 55 
55 

113 0 
- 55 

113 10 

Diffdrence 
en % 

- 77 

- 6 7  

- 1 0 0  

- 8 8  

- 3 7  

- 7 0  

- 8 7  

- 3 1  

- 5 2  

- 1 0 0  

- 8 1  

Tableau II  
Activitd ad6nosinetriphosphatasique de c r i s t a l l i n s  normaux ou soumis 

h une irradiation locale par les rayons X chez le lapin 

Dur6e pd~I CO z d~gag6es Diff6rence 
Traitemcnt jours en 30 min]lO0 g 

de poids frais en % 

Expdrience 
l l"  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

non  
1400 r 2 

n o n  

1400 r 2 
non 

1400 r 2 
n o n  

1400 r 3 
non  

1400 r 3 
non  

1400 r 4 
non  

1400 r 4 
n o n  

1400 r 7 
non  

1400 r  8 
non 

1400 r  65 
non  

1 4 0 0 r  68 
non 

1400 r 69 
n o n  

1400 r 70 

85 + 254 
300 
235 
380 + 64 
145 
210 + 45 

270 0 
270 
230 + 73 
395 
150 + 
285 
280 
330 + 
175 
150 
225 
250 + 
170 + 
300 
260 + 
265 
235 + 
395 
265 + 
240 

90 

18 

14 

8,5 

77 

2 

68 

9,5 

i r r a d i d e  in vitro ~, c e t  e n z y m e  s ' a v + r e  t r~ s  s e n s i b l e  a u x  
r a y o n s  X .  

s E. S. G. BARON, S. DICKMAN, J. A. MUNTZ ct T. P. SIN6ER, J. 
gen. Physiol. 32, 537 (1949). - F.. S. G. BARRON, Ann. N, 53. Acad. 
Sci. 59, 574 (1955). 
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L ' a c t i v i t 6  A T P a s i q u e  eat acc rue  e n t r e  le 2e e t  te 4 e 
j o u r  apr~s  l ' i r r ad i a t i on ,  ~ une  e x c e p t i o n  pros  ( T a b l e a u  
II) .  Au -de lh  du 4 ~ jour ,  les d i f f6rences  ne  s o n t  pa s  h o m o -  
g~nes. L ' a u g m e n t a t i o n  de l ' a c t i v i t 6  A T P a s i q u e  cons-  
t a t * e  les p r e m i e r s  j ou r s  ap r~s  l ' i r r a d i a t i o n  es t  en  a c c o r d  
a v e c  les raf ts  obse rvds  p a r  ASHWELL e t  HICKMANN 4 e t  
VAN t3EKKUM ~ au  n i v e a u  de  la  r a t e  chez  la sour i s  
b l a n c h e  e t  p a r  DuBolS  e t  PETERSEN 8 a n  n i v e a u  de  la  
r a t e  e t  du t h y m u s  chez  le r a t  e t  la sour i s  male .  Ce t t e  
m a j o r a t i o n  de l ' a c t i v i t 6  A T P a s i q u e  p o u r r a i t  ~tre  r ap -  
p roch6e  d ' u n  a c c r o i s s e m e n t  s imi la i r e  mis  en  6v idence  
d a n s  le c r i s t a l l i n  d ' a n i m a u x  d i a b * t i q u e s L  N o u s  l ' a v o n s  
i n t e r p r 6 t 6  d a n s  ce cas  c o m m e  u n e  a d a p t a t i o n  e n z y -  
m a t i q u e  t e n d a n t  ~ c o n t r e b a t a n c e r  c e r t a i n s  b locages  d e  
la d 6 g r a d a t i o n  des  glucides .  I1 p o u r r a i t  en ~t re  de  m ~ m e  
d a n s  les su i t e s  apr~s  i r r a d i a t i o n .  N o t o n s  encore  que  le 
c o m p o r t e m e n t  des  d e u x  e n z y m e s  6 tudi6s  in vivo s ' a v ~ r e  
n e t t e m e n t  d i f f6 r en t  de  celui  in vitro. D a n s  ce d e r n i e r  eas,  
on  a s igna l6  en  e f fe t  que  t ' h e x o k i n a s e  r6s i s te  m i e u x  a u x  
r a y o n s  X q u e  l ' A T P a s e .  

P. MANDEL et  M m e  M. L. SCHMITT 

Ins t i tu t  de chimie biologique et clinique ophtalmologique, 
/acultd de mddecine, U~iversitd de Strasbourg, le 23 fdvrier 
1956. 

S u m m a r y  

T h e  i r r a d i a t i o n  of t h e  lens  b y  a s i m p l e  dose  of 1400 r, 
g ives  a v e r y  i m p o r t a n t  a n d  l a s t i n g  r e d u c t i o n  of i t s  h e x o -  
k i n a s e  a c t i v i t y .  I t s  A T P a s e  a c t i v i t y  s h o w s  a n  i nc r ea se  
d u r i n g  t h e  f i r s t  four  d a y s  a n d  a r e t u r n  to  n o r m a l  aga in .  
T h e  v a r i a t i o n s  o b s e r v e d  he re  ( t h a t  is in vivo) are  d i f f e r e n t  
f r o m  t h e  ones  n o t e d  a f t e r  i r r a d i a t i o n  of t h e s e  e n z y m e s  
in vitro. 

4 G. ASHWELL et J. HICKMANN, Proe. Soc. exper. Biol. Meal. ~o, 
407 (1952). 

5 D. W.  VAN BEKKUM, B i o c h i m .  biophys. Acta 16, 437 (1955).  
K. P. DUBOIS et D. F, PETERSEN, Amer. J. Physiol. 176, 282 

(1954). 
7 p .  MANDEL, M m e .  M. L.  SCItMITT e t  C. A.  QUARANTA, C. 1". 

Acad. Sci., Paris -°42, 193 (1956). 

A T P a s e  A c t i v i t y  of Guinea  P i g  H e a r t  M u s c l e  

The  o c c u r r e n c e  of s eve ra l  d i f f e r e n t  t y p e s  of e n z y m e s  
sp l i t t i ng  A T P  in a n i m a l  t i s sue  ha s  b e e n  r e c e n t l y  desc r ib -  
ed. B i o c h e m i c a l  d i f fe rences  a m o n g  t h o s e  e n z y m e s  con-  
cern  p r i n c i p a l l y  p H  o p t i m u m ,  s t i m u l a t i n g  c a t i o n s  a n d  
r e a c t i o n  p r o d u c t s .  Q u i t e  r e c e n t l y ,  HEVPEL a n d  HILMOE 1 
h a v e  succeeded  in  s e p a r a t i n g  t h r e e  d i f f e r e n t  A T P a s e s  
f rom bul l  s e m i n a l  p l a s m a .  One  of t h e s e  e n z y m e s  h y d r o -  
lyzes A T P  to  A M P  a n d  P P .  I t  is r e l a t i v e l y  h e a t - s t a b l e ,  
ha s  p H  o p t i m u m  b e t w e e n  8.4 a n d  8.8 a n d  r equ i r e s  nei-  
t h e r  Ca++ no r  Mg++ for  fu l l  a c t i v i t y .  T h e  second  A T P -  
s p l i t t i n g  e n z y m e  p r o d u c e s  ortho P a n d  A D P  f r o m  A T P  
a n d  ha s  a n  ac id  p H  o p t i m u m .  I t  is c o m p l e t e l y  d e s t r o y e d  
b y  h e a t i n g  a t  60°C for  20 min ,  r equ i r e s  Mg ++ a n d  is in-  
h i b i t e d  b y  Ca ++. T h e  t h i r d  e n z y m e  is a r e l a t i v e l y  h e a t -  
s t a b l e  a lka l ine  p h o s p h a t a s e  w h i c h  re leases  ortho P f r o m  
A T P  a n d  is more  s t i m u l a t e d  b y  Ca ++ t h a n  b y  Mg ++. 

I L. A. HEPPEL and R. J. HILMOE, J. biol. Chem. 202, 217 (1953). 

T h e  i m p o r t a n c e  of A T P  a n d  A T P a s e  in  m u s c u l a r  
c o n t r a c t i o n  h a s  been  p a r t i c u l a r l y  e m p h a s i z e d  in r e c e n t  
yea r s  ( S Z E N T -  G Y ( ) R G Y I  ~ , M O M M A E R T S  s , • E E D t t A M  4 ) 

Some  f e a t u r e s  of m u s c u l a r  A T P a s e  h a v e  b e e n  t h e n  ex- 
t e n s i v e l y  s tud ied .  All  t h e  a b o v e - m e n t i o n e d  a u t h o r s  agree  
t h a t  m u s c u l a r  A T P a s e  shows  t w o  p H  o p t i m a  for  en-  
z y m i c  a c t i v i t y :  t h e  f i r s t  o n e  is n e a r  p H  6-5; t h e  second  
is m u c h  s t r o n g e r  a n d  d e v e l o p s  in t h e  p r e sence  of Ca ++ a t  
p H  9.2. Ca ++ ac t s  as a n  a c t i v a t o r  a t  b o t h  p H  v a l u e s ;  the  
a c t i o n  of Mg ++ is, b y  c o n t r a s t ,  s t i l l  a m a t t e r  for discus-  
sion.  BANGA a n d  SZENT-GYORGYI s h a v e  d i s cove red  t h a t  
p u r e  m y o s i n  a n d  a e t o m y o s i n  w i t h  lower  a c t i n  c o n t e n t s  
a re  a l w a y s  i n h i b i t e d  b y  Mg ++, w h e r e a s  a c t o m y o s i n s  
w i t h  h i g h e r  a c t i n  c o n t e n t s  c a n  be  a c t i v a t e d .  

T h e  p u r p o s e  of t h e  p r e s e n t  i n v e s t i g a t i o n  was  to  s t u d y  
t h e  c h a r a c t e r i s t i c s  of A T P a s e  f r o m  g u i n e a  p ig  h e a r t  
musc le .  I n  o rde r  to  e s t a b l i s h  i t  t h e r e  a re  d i f fe rences  in 
e n z y m i c  a c t i v i t y  in  r eg ions  of t h e  h e a r t  p r o v i d e d  w i th  
d i f f e r e n t  f u n c t i o n s ,  A T P a s e  a c t i v i t y  of b o t h  ven t r i c l e s  
a n d  a t r i a  were  s t u d i e d  s e p a r a t e l y .  

2~fethods.--Male g u i n e a  pigs w e i g h i n g  250-300  g a n d  
fed on  a s t a n d a r d  d ie t  were  used.  T h e  a n i m a l s  were 
k i l led  b y  b l e e d i n g  a n d  t h e  h e a r t  was  i m m e d i a t e l y  r e m o v -  
ed a n d  t r a n s f e r r e d  i n t o  t h e  cold  r o o m  a t  2°C. B o t h  
v e n t r i c l e s  a n d  a t r i a  were  s e p a r a t e d  a n d  we ighed .  1% 
h o m o g e n a t e s  were  t h e n  p r e p a r e d  b y  g r i n d i n g  t h e  minced  
t i s sues  in a P o t t e r - E l v e h j e m  h o m o g e n i z e r  w i t h  a leuci te  
pes t le .  0.067 M b o r a t e  bu f f e r  was  used  as a su spens ion  
m e d i u m .  

A T P a s e  a c t i v i t y  was  d e t e r m i n e d  a c c o r d i n g  t o  the  
m e t h o d  of DUBOlS a n d  POTTER ~ w i t h  some  m o d i f i c a t i o n s  
de sc r ibed  e l s ewhereL  T w o  p H  o p t i m a  i n d i c a t e d  b y  
MOMMAEr~TS (6-5 a n d  9"2) were  p a r t i c u l a r l y  i n v e s t i g a t e d .  
I n c u b a t i o n  t e m p e r a t u r e  was  37 °. A T P  s o d i u m  sa l t  was 
p r e p a r e d  in s o l u t i o n  f r o m  d i b a r i u m  sa l t  supp l i ed  b y  
SCSWARZ. I t s  f ina l  c o n c e n t r a t i o n  was  0.01 M .  T h e  va lues  
r e p o r t e d  in  t h e  T a b l e s  a re  g i v e n  as  /~g P / m g  N. P. de- 
t e r m i n a t i o n s  were  m a d e  a c c o r d i n g  t o  t h e  m e t h o d  ol 
FISKE a n d  SUBBAROW 8 a n d  N d e t e r m i n a t i o n s  b y  the  
u sua l  m i e r o k j e l d h a l  t e c h n i q u e .  T h e  v a l u e s  o b t a i n e d  were 
a n a l y z e d  s t a t i s t i c a l l y ,  s t a n d a r d  d e v i a t i o n  a n d  t h e  " t "  
t e s t  of STUDENT-FISHER b e i n g  c a l c u l a t e d  for  each 
ave rage .  

Results.--  In  a f i r s t  g r o u p  of  e x p e r i m e n t s  t h e  n o r m a l  
v a l u e s  of  A T P a s e  of a t r i a  a n d  v e n t r i c l e  h o m o g e n a t e s  of 
g u i n e a  p ig  h e a r t  were  e s t ab l i shed .  A T P a s e  a c t i v i t y  was 
s t u d i e d  w i t h o u t  t h e  a d d i t i o n  of a c t i v a t i n g  c a t i o n s  a t  two 
p H  o p t i m a  6.8 a n d  9.2. As s h o w n  in T a b l e  I, A T P a s e  
a c t i v i t y  is m u c h  s t r o n g e r  a t  p H  9.2 t h a n  a t  p H  6.8, as 
t h e  e n z y m e  f r o m  s k e l e t a l  m u s c l e  does.  N o  r e m a r k a b l e  
d i f f e rences  in  a c t i v i t y  of d i f f e r e n t  p a r t s  of t h e  h e a r t  
were  n o t i c e d  a t  p H  9.2. A t  p H  6.8 t h e  a c t i v i t y  of the  
a t r i a  is, howeve r ,  s t r o n g e r  t h a n  t h a t  of t h e  ven t r i c les .  

I n  a second  g r o u p  of e x p e r i m e n t s  t h e  i n f l uence  of Ca ++ 
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