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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. 
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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 ++ 
a n d  Mg ++ was  s t ud i ed .  T h e  r e s u l t s  a re  r e p r e s e n t e d  in Fig, 
1 a n d  2. I t  is c l ea r  t h a t  t h e  a c t i o n  of b o t h  ions  d ep en d s  
u p o n  t h e i r  c o n c e n t r a t i o n  a n d  t h a t  t h e  a c t i v i t y  m a x i m u m  
c o r r e s p o n d s  a l w a y s  to  a low c o n c e n t r a t i o n ,  w h e r e a s  a t  
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Table I 

Influence of CaCI~ and MgC13 on ATPase activity at pH 6-8 and 9'~. The values are given as #g  P/nag N delivered in 15 nlin at 37 '~C, 
4- s tandard deviation, lo experiments with CaCI2, 8 with MgCI 2. 

A c t i v a t o r  a d d e d  

CaCL z . . . . . .  
('aCl~ . . . . . . .  
CaCt~ . . . . . . .  
CaC13 . . . . . . .  
CaCI 2 . . . . . . .  
CaCI~ . . . . . . .  
MgClz . . . . . . .  
MgCI~ . . . . . . .  
MgC1, . . . . . . .  
MgC13 . . . . . . .  

MgC12 . . . . . . .  
MgC12 . . . . . . .  

Activator 
concentration 

9.6 × 10 -4  
1-6 × 10 - a  
3-3 × 10 -3  

5 × 10 -a  
6.6 x 10 -a  
8.3 × 10 -3 
9.6 × 10 -4  
1.6 × 10 -a  
3-3 × 10 -3  

5 × 10 - a  
6-6 × 10 -3  
8-3 × 10 -a  

L. v e n t r .  

4 8 ~ 5  
5 9 4 - 4  
5 o ~  2 
5 0 ± 4  
50 :t: 2 
5 0 4 - 3  
5 0 ~ 4  
7 9 ~ 5  
63 ~ 3  
5 0 4 -  3 
4 6 ~ 4  
3 5 i 3  
4 4 ± 3  

p H  6,8 

L. a t r i a  R. v e n t r .  

79 i 4  
87 4 - 4  
9 9 4 - 4  
7 5 4 - 5  

7 8 ~ : 3  
8 o ~ 3  
95 4-6 

105 4- 5 
8 0 q - 4  
7 7 ~ 5  
68 z[~4 
8 0 i  6 

5 8 ± 3  
7 3 4 - 5  
58 4 - 4  
64 --}:4 
55-4-3  
5 7 4 - 2  
5 8 + 3  
85 4 - 5  
7 0 4 - 5  
7 6 ± 3  
6 0 4 - 4  
5 7 ~ 3  
6 2 ~ 3  

R, a t r i a  

8 5 4 - 7  
9 1 ± 5  

1 1 0 4 - 6  
8 5 4 - 3  

8 7 4 - 4  
8 9 4 - 4  

130 4- 5 
136 4 - 6  
122 4- 5 
129 -/- 7 
120 ± 6  
110 4- 5 

L. v e n t r .  

103 4 - 6  
150 4 - 6  
139 :[: 4 
141 4- 5 I 
105 4- 4 
111 :J: 5 
110 4- 5 
152 4- 4 
140 4- 6 
154 4- 6 
169 4- 8 
t50 -2:8 
l l 0  4- 7 

p H  9.2 

L. a t r i a  R.  v e n t r .  

1 2 2 1 8  1 4 0 4 -  1 
131 ± 6  180 4 - 5  
125 ~ 5 178 4- 6 
1 3 7 4 - 5  I 1 6 7 d : 5  i 
160 4- 6 132 4- 4 
135 4- 5 141 -4- 5 
116 4- 4 144 + 3 
167 4 - 8  1 9 0 + 8  
145 4 - 6  1 8 8 q - 5  
125 q- 6 170 4- 6 
140 q- 8 165 4- 7 
135 -L 7 165 4- 7 
120 -b 4 168 4- 9 

R,  a t r i a  

1 9 7 ± 9  I 
 ;3±7 ! 
t 33  q- 6 
148 -4 -5  
171 + 6 l 
144 4- 3 
124 4 - 4  
179 ± 7 
175 4- 7 
1 5 6 +  6 
1 5 o ± 9  I 
15o 4- 8 I 
152 -{ -7  I 

h i g h e r  v a l u e s  t h e  a c t i v a t i o n  d i s a p p e a r s .  S o m e  d i f f e r e n c e  
of b e h a v i o u r  b e t w e e n  a t r i a  a n d  v e n t r i c l e s  w a s  o b s e r v e d  
also w i t h  r e s p e c t  t o  Ca++ a n d  M g++  s t i m u l a t i o n  a t  d i f fe -  
r e n t  p H  v a l u e s .  

I n  t h e  c a s e  o f  Ca++  a n d  p H  6-8 ( T a b l e  I a n d  F ig .  1) t h e  
c u r v e s  o f  t w o  a t r i a  a n d  v e n t r i c l e s  a r e  v e r y  s i m i l a r :  t h e y  
s t a r t  f r o m  low v a l u e s ,  r i s e  s l i g h t l y  w i t h  i n c r e a s i n g  Ca  ÷+ 
c o n c e n t r a t i o n  u n t i l  t h e y  r e a c h  a m a x i m u m  a t  1 × 10 -3  M ,  

150~ l 

i 0 0 -  

50- 

? P/mg N 
pH 6.8 

Ca CI t 

..... ~ --'U R.A, 

L.A. 

: ~  ~ R.V. 

- ' --  : L . V .  

t×10  -s 5 x l 0 - a  

a n d  t h e n  d e s c e n d  a b r u p t l y  t o w a r d s  r a t h e r  c o n s t a n t  
v a l u e s  w h i c h  a r e  s o m e w h a t  l o w e r  t h a n  t h o s e  o b s e r v e d  
in t h e  a b s e n c e  of  a d d e d  Ca  ++ . T h e  m a x i m u m  of  a c t i v i t y  
of  v e n t r i c u l a r  A T P a s e  is  o n l y  s l i g h t l y  d i s p l a c e d  t o w a r d s  
l o w e r  c o n c e n t r a t i o n s  o f  C a  ++ , w i t h  r e s p e c t  t o  t h a t  
o b s e r v e d  in  t h e  c a s e  o f  a t r i a l  A T P a s e .  F u r t h e r m o r e ,  t h e  
r i g h t  v e n t r i c l e  s h o w s  a s e c o n d  m a x i m u m  a t  h i g h e r  c o n -  
c e n t r a t i o n s .  A t  p H  9.2  ( T a b l e  I a n d  F ig .  1) a l s o  t h e  C a  ++ 

150- 

lOO- 

? l ' /mg N 

pH 9.2 

50- 
l x  t0-'- i l x  10-t 

Fig. 1.-Influence of CaCI z at pH 6.8 and 9.2 

5×1o ~ ] x l O  - t  M 

150- 

1 0 0 -  

5 0 -  

), Piing N 

pH 6.8 

Mg Ci i 
A.D. 

x l0 -a  5X10-a [ ×10-* M 

206- 

15t)- 

1o0- 

50- 

~, Piing N 
pH 9.2 

R.V. Mg Clt ~ ILA. 

1 ×'10-a 5× '10-~ I×10  -a M 

Fig .  2 . - I n f l u e n c e  of MgCI 3 a t  p H  6-8 a n d  9.2 

E x p e r .  15 
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Table II 
Influence of heating at 60°C (pit 6.8 and 9-~). 5 experiments. 

[ExPERIENTIA VOL. X I I/6] 

pit  6'8 pH 9"~ 
min 

L. ventr. L. atria R. ventr. R. atria L. ventr. L. atria R. ventr. R. atria 

5 4 0 - ~ 4  75-}=4 5 0 : t : 4  75~=3 77=[=5 9 2 - ~ 5  1 1 2 - ~ 6  102 ~= 6 
i0 26 ~_~ 2 50 + 3 37 + 3 50 =}: 3 51 :t= 4 62:1- 3 78 ~ 2 62 ~'~ 2 
15 18 i 2 40 ± 2 24 ± 2 40 t 2 26 ± 2 48 ± 2 38 ~- 3 38 ± 3 
20 11~=3 22 - t -2  1 2 ~ 1  1 9 ~ 1  2_L1 15=t=3 5 - E 2  5-}=2 

has  a d i f f e r e n t  a c t i o n  on  A T P a s e  a c t i v i t y  of a t r i a  a n d  
ven t r i c l e s .  I n  al l  fou r  c u r v e s  m a x i m u m  va lues  occu r  a t  
low c o n c e n t r a t i o n s ,  b u t  t h e  fo rms  of t h e  c u r v e s  show 
s t r i k i n g  d i f fe rences  b e t w e e n  a t r i a  a n d  ven t r i c l e s .  I n  
fac t ,  v e n t r i c l e s  show o n l y  one  m a x i m u m ,  whi l e  t h e  
a t r i a  h a v e  two  m a x i m a :  a l i t t l e  one  o c c u r r i n g  a t  low 
c o n c e n t r a t i o n s ,  a n d  a second  w h i c h  is h i g h  a n d  wide  a n d  
occu r s  a t  h i g h  c o n c e n t r a t i o n s .  Mg++ e x e r t s  v e r y  s im i l a r  
i n f luences  on  b o t h  lef t  a t r i u m  a n d  lef t  v e n t r i c l e  as well  
as on  r i g h t  a t r i u m  a n d  r i g h t  ven t r i c l e .  

I n  t h e  p r e s e n c e  of Mg ++ a t  p H  6.8 r i g h t  a t r i u m  a n d  
r i g h t  v e n t r i c l e  show t w o  we l l -de f ined  m a x i m a ,  whi l e  l e f t  
v e n t r i c l e  a n d  lef t  a t r i u m  h a v e  o n l y  one.  (Tab le  I I  a n d  
Fig.  2). A t  p H  9-2, on  t h e  o t h e r  h a n d ,  l e f t  v e n t r i c l e  a n d  
le f t  a t r i u m  h a v e  t w o  m a x i m a ,  w h e r e a s  r i g h t  a t r i u m  a n d  
v e n t r i c l e  h a v e  o n l y  one  m a x i m u m  a t  low c o n c e n t r a t i o n s  
(Tab le  I a n d  Fig.  2). 

I n  t h e  l a s t  g r o u p  of e x p e r i m e n t s  t h e  e x t e n t  of d e s t r u c -  
t i o n  of e n z y m e  a f t e r  h e a t i n g  a t  60 ° was  s tud ied ,  T h e  
h o m o g e n a t e s  were  i n c u b a t e d  a t  60°; sma l l  a l i q u o t s  were  
t a k e n  u p  a t  5 In in  i n t e r v a l s  a n d  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 .  T h e  r e su l t s  a re  s h o w n  in T a b l e  I I .  I t  is c lea r  
f r o m  th i s  T a b l e  t h a t  h e a r t  A T P a s e  is h e a t - l a b i l e  a n d  is 
c o m p l e t e l y  d e s t r o y e d  in 20 m i n  a t  60 °. No  d i f fe rence  of 
b e h a v i o u r  b e t w e e n  a t r i a  a n d  v e n t r i c l e s  was  obse rved .  

Conclusions.--It seems  p r o b a b l e  f r o m  these  i n v e s t i g a -  
t i o n s  t h a t  A T P a s e  a c t i v i t y  of g u i n e a  p ig  h e a r t  r e su l t s  
f r o m  t h e  s u m  of a t  l eas t  t w o  d i f f e ren t  e n z y m e  ac t iv i t i e s ,  
e a c h  p r o v i d e d  w i t h  d i f f e r e n t  c a t i o n  r e q u i r e m e n t s .  T h e  
f i r s t  is a c t i v e  a t  p H  6-8, is s t i m u l a t e d  m o r e  b y  Ca ++ t h a n  
b y  Mg ++ a n d  is e spec ia l ly  a b u n d a n t  in  t h e  a t r i a ;  t h e  
s e c o n d  is s t i m u l a t e d  b y  Ca ++ as wel l  as b y  Mg ++ in  
a b o u t  t h e  s a m e  a m o u n t s  a n d  seems  to  b e  m o s t  i m p o r t a n t  
in  ven t r i c l e s .  Ca ++ s t i m u l a t i o n  r evea l s  s t r i k i n g  d i f fe ren-  
ces b e t w e e n  t h e  a c t i v i t e s  of a t r i a  a n d  v e n t r i c l e s  a t  b o t h  
p H ;  Mg++ s t i m u l a t i o n  seems  t o  e x e r t  d i f f e r e n t  a c t i o n s  
in t h e  r i g h t  a n d  in  t h e  lef t  h e a r t .  H o w e v e r ,  i n a c t i v a t i o n  
b y  h e a t i n g  p roceeds  in  t h e  s a m e  m a n n e r  in  all  p a r t s  of 
t h e  g u i n e a  p ig  h e a r t .  I t  s eems  n o t  i m p r o b a b l e  t h a t  t h e  
d i f fe rences  of A T P a s e  a c t i v i t y  o c c u r r i n g  in  a t r i a  a n d  in 
ven t r i c l e s  a re  d u e  to  t h e i r  f u n c t i o n a l  d i f fe rences .  
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Riass unto 

L ' A u t o r e  h a  s t u d i a t o  l ' i n f l u e n z a  del la  c o n c e n t r a z i o n e  
degt i  ioni  Ca ++ e Mg ++ s u l l ' A T P a s i  degl i  a t r i  e de i  ven -  
t r ico l i  di  cuore  di cav ia .  Ta l e  a t t i v i t ~  ~ m a g g i o r e  a p H  
9,2 che  a pI-I 6,8. M e n t r e  il Ca ++ inf lu isce  d i f f e r e n z i a n d o  
d e c i s a m e n t e  le a t t i v i t ~  degt i  a t r i  d a  que l le  dei  ven t r i co l i ,  
il Mg ++ a c c e n t u a  p i u t t o s t o  u n a  t t i f fe renza  t r a  la  p a r l e  
d e s t r a  e la s in i s t ra .  I1 ca lore  d i s t r u g g e  quas i  c o m p l e t a -  
m e n t e  l ' a t t i v i t ~  e n z i m a t i c a  d o p o  u n a  p e r m a n e n z a  a 60 ° 
p e r  20 min .  

Quant i ta t ive  D e t e r m i n a t i o n  
of A c e t y l c h o l i n e s t e r a s e  A c t i v i t y  in Ind iv idua l  

M e ~ a k a r y o c y t e s  at Var ious  S t a g e s  of Maturat ion  

I t  h a s  b e e n  s h o w n  t h a t  t h e  e n z y m e  ace ty l cho l in -  
e s t e r a se  (ACHE), p r e s e n t  in  m a n  in t h e  e r y t h r o c y t e -  
e r y t h r o p o i e t i c  cells, in  r a b b i t ,  r a t  a n d  c a t  is concen-  
t r a t e d  in  t h e  p l a t e l e t - m e g a k a r y o c y t e s L  I n  a p r e v i o u s  
r e p o r t  t h e  A C h E  of t h e  m e g a k a r y o c y t i c  cell  s y s t e m  was 
i n v e s t i g a t e d  w i t h  a h i s t o c h e m i c a l  t e c h n i q u e  s. I t  was 
t h e r e b y  s h o w n  t h a t  t h e  m e g a k a r y o b l a s t ,  w h i c h  h a s  a 
d i a m e t e r  of a b o u t  24 # a n d  is t h e  e a r l i e s t - k n o w n  pre- 
c u r s o r  cell of  m e g a k a r y o c y t e s ,  c o n t a i n s  c o n s i d e r a b l e  
a m o u n t s  of ACHE. T h e  s t r o n g e s t  h i s t o c h e m i c a l  r eac t ion ,  
howeve r ,  was  e x h i b i t e d  a t  t h e  p r o m e g a k a r y o c y t e - m e g a -  
k a r y o c y t e  s t age  w h e n  t h e  cells a t t a i n  a d i a m e t e r  of a b o u t  
42 t o  56 /~. I n  a s u s p e n s i o n  of b o n e - m a r r o w  cells these  
m a t u r a t i o n  s t ages  of m e g a k a r y o c y t e s  c a n  r e a d i l y  be 
d i f f e r e n t i a t e d  b y  l i g h t  mic roscopy .  T h i s  cell  sy s t em,  
the re fo re ,  c o n s t i t u t e s  a n  idea l  m e d i u m  for  s t u d y i n g  the  
p r o b l e m  of t h e  s y n t h e s i s  of a specif ic  e n z y m e  d u r i n g  the  
m a t u r a t i o n  of t h e  s o m a t i c  ceils. 

V e r y  r e c e n t l y  a mic ro  d i v e r  t e c h n i q u e  h a s  b e e n  evolv-  
ed ~, w i t h  w h i c h  i t  is poss ib le  to  m a k e  q u a n t i t a t i v e  de- 
t e r m i n a t i o n  of t h e  A C h E  a c t i v i t y  in  s ingle  cells. M a t u r e  
m e g a k a r y o c y t e s  f r o m  d i f f e r e n t  m a m m a l s  were  s tud ied  
in t h i s  w a y  ~ as were  n e r v e  cells% T h e  p r e s e n t  p a p e r  re- 
p o r t s  q u a n t i t a t i v e  d e t e r m i n a t i o n  of  A C h E  a c t i v i t y  in 
i n d i v i d u a l  m e g a k a r y o c y t e s  a t  v a r i o u s  s t ages  of m a t u r a -  
t i o n  a n d  i so l a t ed  f r o m  r a t  b o n e  m a r r o w .  T h e  e n z y m e  
a c t i v i t y  is e x p r e s s e d  as t h e  a m o u n t  of CO~ e v o l v e d  in  1 h 
f r o m  t h e  b i c a r b o n a t e  b u f f e r  b y  t h e  ace t i c  ac id  fo rmed  
in t h e e n z y m a t i c h y d r o l y s i s o f  a c e t y l t h i o c h o l i n e  (AThCh).  

T h e  A C h E  a c t i v i t y  of i n d i v i d u a l  m e g a k a r y o c y t e s  a t  
v a r i o u s  s t ages  of m a t u r a t i o n  is s h o w n  in F i g u r e  1. I t  is 
seen  t h a t  e v e n  m e g a k a r y o b l a s t s ,  w h i c h  a re  a b o u t  24/z  in 
d i a m e t e r ,  show m e a s u r a b l e  a m o u n t s  of ACHE. A t  the  
m e g a k a r y o b l a s t - p r o m e g a k a r y o c y t e  s t age  (24-42  #) the  
cells show" wide ly  v a r y i n g  A C h E  c o n t e n t .  Mos t  cells are 
v e r y  a c t i v e  in  s p l i t t i n g  A T h C h ,  b u t  s o m e  show r emark -  
a b l y  low A C h E  a c t i v i t y .  A t  t h e s e  d e v e l o p m e n t a l  s tages  
t h e  m e g a k a r y o c y t e s  a lso d i s p l ay  g r e a t  v a r i a t i o n s  in  in t ra -  
ce l lu la r  s t r u c t u r e .  All  i n t e r m e d i a t e  f o r m s  r a n g i n g  f rom 
cells w i t h  a large,  r o u n d  n u c l eu s  s u r r o u n d e d  b y  small  
a m o u n t s  of coarse  c y t o p l a s m i c  m a t t e r  to  cells w i t h  a 
p o l y m o r p h i c  n u c l eu s  a n d  f ine ly  g r a n u l a t e d  c y t o p l a s m  
were  e n c o u n t e r e d .  A t t e m p t s  t o  c o r r e l a t e  t h e  var ious  
levels  of A C h E  a c t i v i t y  w i t h  p a r t i c u l a r  cell s t ruc tu res ,  
howeve r ,  h a v e  so fa r  b e e n  unsuccess fu l .  
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