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Subee l lu la r  f rac t ions  were p r epa red  f rom sucrose 
h o m o g e n a t e s  of r a t  ce rebrum,  accord ing  t o t h e  p rocedure  
s u m m a r i z e d  in t he  Figure.  P2, t he  c rude  m i t o c h o n d r i a l  
and  s y n a p t o s o m e  (pinched-off  nerVe ending)  pellet ,  was  
r e suspended  in e i the r  0.32 M sucrose or H 2 0 ;  in t he  l a t t e r  
case i t  was des igna ted  P2W. The  f rac t ions  ob t a ined  b y  
th i s  p rocedure  h a v e  been  cha rac t e r i zed  b y  TU~EK 7. 
Sub t r ac t i on  B (ob ta ined  f rom P~) con ta ins  synap tosomes ,  
whi le  O (ob ta ined  f rom P~W) is soluble  m a t e r i a l ;  D 
con ta ins  synap t i c  vesicles whi le  F, G a n d  H are ne rve  
end ing  m e m b r a n e s  and  I, m i tochondr i a .  

E a c h  f rac t ion  a n d  s u b t r a c t i o n  was e x a m i n e d  for GPC 
dies terase  and  chol ine  ace ty l t r ans fe ra se  ac t iv i ty .  The  
chol ine ace ty l t r ans fe ra se  was assayed  us ing  t he  m e t h o d  
descr ibed b y  HEBB et  al. 8. T he  resul t s  o b t a i n e d  were 
expressed as n m o l s / g / h  a n d  are g iven  in Tab le  I I .  a 
cons iderab le  p r o p o r t i o n  of G PC dies te rase  a c t i v i t y  was 
b o u n d  to  m e m b r a n e s  and  in pa r t i cu l a r  to  ne r ve - end ing  
m e m b r a n e s ;  38% of t he  t o t a l  was p r e s en t  in t he  P2 
f ract ion.  S u b f r a c t i o n a t i o n  of th i s  showed  t h a t  24% (i.e. 
63% of Pc) was  in t he  synap tosomes .  F r a c t i o n a t i o n  of 
P2 w showed t h a t  m u c h  of t he  a c t i v i t y  in t he  s y n a p t o s o m e  
was in, or associa ted  wi th ,  t he  ne r ve - end i ng  m e m b r a n e .  
I t  h a s  a l r eady  been  s h o w n  t h a t  GPC dies te rase  in the  
l iver  is a s s o c i a t e d w i t h  p l a s m a  m e m b r a n e s  9. 

GPC dies terase  was also i n c u b a t e d  in t he  presence of 
10 m M  hemicho l in ium-3 ,  a n  i nh ib i t o r  of ACh syn thes i s  
in  vivo,  b u t  no i nh ib i t i on  of GPC dies terase  was obse rved  
even  w h e n  the  s u b s t r a t e  c o n c e n t r a t i o n  was lowered. 

Discussion. The  assay  of GPC dies terase  descr ibed here  
is s imple  and  re l iable  a n d  gives values  for  b r a in  close to 
those  p rev ious ly  repor ted .  The re  is, however ,  a s igni f icant  
difference be twee n  t h e  o p t i m u m  p H  a n d  s u b s t r a t e  
c o n c e n t r a t i o n  used here  a n d  those  r epo r t ed  b y  o the r  
au tho r s  1-3. I t  h a s  no t  been  possible to  e s t ab l i sh  t he  
reason  for th i s  b u t  i t  m a y  be associa ted  w i t h  the  Mg++ 
c o n c e n t r a t i o n  of t he  or ig inal  t issue, a ques t ion  t h a t  can  
on ly  be resolved b y  us ing  pur i f ied  e n z y m e  p r e p a r a t i o n s  
in  place of t he  c rude  h o m o g e n a t e s  used in the  p re sen t  
work.  

The  d i s t r i bu t i on  of GPC dies terase  in  t he  r a t  b r a i n  is 
ve ry  un i fo rm a n d  is no t  specif ical ly local ized in a n y  area,  
t h u s  di f fer ing f rom m a n y  of t he  enzymes  wh ich  are 
associa ted w i t h  n e u r o t r a n s m i t t e r  synthes is .  I t  is, t he re -  

fore, s o m e w h a t  su rpr iz ing  to  f ind  t h a t  i ts  subce l lu la r  
d i s t r i b u t i o n  is assoc ia ted  w i t h  n e r v e - e n d i n g  part ic les ,  a n d  
in th i s  respec t  i t s  d i s t r i b u t i o n  closely resembles  t h a t  of 
chol ine  ace ty l t rans fe rase .  This  would  t end  to  sugges t  t h a t  
the  e n z y m e  is associa ted  w i t h  the  t r a n s m i t t e r  func t ion  of 
t he  ne rve  end ing  a n d  poss ib ly  t he  n e r v e - e n d i n g  m e m b r a n e .  
The  a m o u n t  of t he  e n z y m e  in t he  b r a i n  leaves  no d o u b t  
t h a t  i t  could  be a m a j o r  c o n t r i b u t o r  to  t he  pool  of free 
chol ine in t he  bra in .  B u t  i t  could be a rgued  t h a t  th i s  pool  
would t h e n  be  even ly  d i s t r i b u t e d  t h r o u g h  t h e  b ra in  l ike 
t he  GPC diesterase.  W h e r e  th i s  e n z y m e  occurs  in  chol in-  
ergic neu rons  t he  chol ine  re leased could well  be  ut i l ized 
for t he  syn thes i s  of ACh, a l t h o u g h  some, a t  least,  is 
l ikely to  be  used to fo rm chol ine  p h o s p h a t e  10, wh ich  is a 
p recursor  of phospha t idy lcho l ine .  The  un i fo rm  d i s t r ibu -  
t ion  in t he  b r a i n  would  t e n d  to  ind ica te  t h a t  i t  is p r e sen t  
in m o s t  if n o t  all  ne rve  endings.  In  add i t i on  to re leas ing  
chol ine  th i s  e n z y m e  also releases ene rgy  in t he  form of 
g lycero l -3-phospha te ,  and  t h i s  could be  of i m p o r t a n c e  in  
m e m b r a n e  func t ion .  The  work  r epo r t ed  here  does n o t  
ind ica te  wh ich  of these  possibi l i t ies  is t he  m o s t  l ikely a n d  
i t  m a y  be  t h a t  t he  release of chol ine  and  a source of 
energy  h a v e  a n  equal  i m p o r t a n c e  in t he  t r a n s m i t t e r  
function, of t he  n e r v e  ending.  

Summary. The  d i s t r i b u t i o n  of g lyce ry lphosphory l -  
chol ine  d ies te rase  in  the  r a t  b r a i n  has  been  examined .  T h e  
e n z y m e  was e v e n l y  d i s t r i b u t e d  t h r o u g h o u t  t he  b r a i n  b u t  
was  localized in t he  s y n a p t o s o m e  (nerve ending)  f r ac t ion  
wh ich  was p r epa red  b y  u l t r acen t r i fuga t ion .  
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Regional Distribution of Lactate Dehydrogenase Isoenzymes in Adult Rat Brain 

The  special  func t ions  of d i f fe rent  b r a i n  pa r t s  m u s t  be 
based  on  specific b iochemica l  differences.  R e c e n t l y  1 we 
were able  to  show t h a t  t h e r e  are s ign i f ican t  regional  
differences in levels of s u b s t r a t e s  and  aden ine  nucleot ides  
in a d u l t  r a t  bra in .  These  differences m a y  be  r e l a t ed  to 
d i f fe ren t  e n z y m a t i c  p a t t e r n s  of the  glycolyt ic  sequence.  
W e  h a v e  now d e t e r m i n e d  t he  a c t i v i t y  of l ac t a t e  dehydro -  
genase  (EC 1.1.1.27; LDH)  and  i ts  i soenzymes  in 
ce rebra l  cortex,  t h a l a m u s ,  cerebel lar  cor tex  and  ports, 
because  t he  t o t a l  ac t iv i ty ,  a n d  especial ly  i soenzymat i c  
p a t t e r n  of th i s  enzyme,  can  give useful  i n fo rma t ion  a b o u t  
m a j o r  p a t h w a y s  of glucose u t i l i za t ion  2-4. 

Experimental. P y r u v a t e - N a ,  ~ - o x o b u t y r a t e  and  N A D H  
were o b t a i n e d  f rom Boehr inge r  M a n n h e i m  G m b H .  
D E A E  Sephadex  A-50 (3.5 mEq/g )  was  pu rchased  f rom 
P h a r m a c i a  (Uppsala ,  Sweden).  

The  inves t iga t ions  were car r ied  ou t  on  a d u l t  ma le  
Louis  rats .  N o n - a n e s t h e t i z e d  an ima l s  were decap i t a t ed ,  
t h e i r  h e a d s  were opened  a n d  t he  b ra ins  removed .  Af te r  

w e i g h i n g ,  t issue samples  were homogen ized  in ice-cold 

h y p o t o n i c  (10 m M )  p o t a s s i u m  p h o s p h a t e  buffer  (pH 
7.0); t he  t i s sue /buf fe r  r a t io  was 1 :50  (w/v). H o m o g e n a t e s  
were cen t r i fuged  a t  25,000 •  a t  0~176 for 1 h. Super-  
n a t a n t  so lu t ions  were d iv ided  in to  2 p a r t s :  one p a r t  was  
used for t he  m e a s u r e m e n t  of t he  t o t a l  and  L D H  1 a c t i v i t y  
and  the  o the r  p a r t  (0.5 ml) was mixed  w i t h  1 ml  D E A E  
S e p h a d e x  A-50 (20 m g / m l  p h o s p h a t e  buffer ,  p H  6.0) 5 a n d  
al lowed to s t a n d  for  10 m i n ;  res in  was r e m o v e d  b y  centr i f -  
uga t i on  (4,000 •  10 rain).  D E A E  S e p h a d e x  adsorbs  
anodic  L D H  isoenzymes  4,5 i.e. L D H ,  a n d  L D H  2. 
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Regional distribution of lactate dehydrogenase isoenzymes in adult 
rat brain 

Brain part Total LDH LDH a activity �9 Not-adsorbed 
activity" LDH ~ 

Cerebral cortex 1180 ~: 20~, a 690 -t- 20 r 270 ~_ 2 o,a 
Thalamus 1250 • 20 ~,a 670 _-t= 20 ~' a 250 ~: 10 ~ 
Cerebellar cortex 1180=t=20 a 500-t_ 5 a 4 8 •  
Ports 850•  470 4- 4 60 •  7 

For tissue treatment and assay conditions, see under Experimental. 
Enzymatie activities are expressed as nmoles substrate converted 
per rain per mg total tissue proteii h 25 ~ Values represent mean for 
5 animals • SEM. Student's t-test was performed for comparisons. 
bp < 0.01 relative to thalamus, op < 0.01 relative to cerebcllar 
cortex, ap < 0.01 relative to pons. 

Lac ta te  dehydrogenase  ac t iv i ty  was de t e rmined  by  
following the  d i sappearance  of N A D H  at  365 n m  in a 
react ion mix ture  t h a t  con ta ined  50 m M  phospha t e  buffer  
(pH 7.5), 0.2 m M  N A D H  and appropr ia te  subs t ra te .  
'Tota l  L D H  ac t iv i ty '  was de te rmined  in 25,000 • g super-  
n a t a n t  wi th  0.6 m M  pyruva te .  ' L D H  1 ac t iv i ty '  was 
de t e rmined  wi th  3 m M  oxobu ty ra t e  (the o ther  iso- 
enzymes  also par t i c ipa te  in ac t iv i ty  wi th  oxobu tyra te ,  
bu t  to a s ignif icant ly  lesser degree than  does LDH~ ~,7). 
'Not  adsorbed L D H '  was de te rmined  wi th  0.6 m M  
p y r u v a t e  in supe rna t an t s  ob ta ined  af ter  the  adsorp t ion  
on D E A E  Sephadex  A-50, represen t ing  basic L D H  iso- 
enzymes,  i.e. L D H  4 and LDH~. Tempera tu r e  of react ion 
mix tu re  was ma in t a ined  at  25 ~ by  means  of a t he rmo-  
s t a t ed  cuvet te  holder.  

Pro te in  concen t ra t ions  were de te rmined  in homogena tes  
according to HARTREE'S modif icat ion s of the  I ,owry 
method ,  using h u m a n  serum a lbumin  as s tandard .  

Results.  The results  of our inves t igat ions  are shown in 
the  Table. 

Total  L D H  ac t iv i ty  (0.6 m M  pyruvate) .  The 
h ighes t  to ta l  L D H  ac t iv i ty  was found in t ha l amus  and 
the  lowest  in pons. There  is no signif icant  difference 
be tween  cerebral  and cerebellar cor tex  in respect  to 
to ta l  lac ta te  dehydrogenase  act ivi ty,  bu t  these  act ivi t ies  
were signif icantly (p < 0.01) lower t han  the  tha lamic  one, 
and signif icant ly (p < 0.01) h igher  than  t h a t  recorded in 
pons  (Table). 

L D H  1 ac t iv i ty  (3 m M  oxobutyra te ) .  LDH~ represents  
58% of the  to ta l  lacta te  dehydrogenase  ac t iv i ty  in 
cerebral  cortex,  54% in tha lamus ,  42% in cerebellar  
cor tex  and 55% in pons.  If the  act ivi t ies  are expressed in 
t e rms  of mU (Table), the  h ighes t  LDH~ act ivi t ies  are 
found in cerebral  cor tex  and tha lamus ,  s ignif icant ly lower 
(t9 < 0.01) in cerebellar  cor tex and the  lowest in pons. 

Not -adsorbed  L D H  (0.6 m M  pyruvate) .  After  the  
adsorp t ion  on D E A E  Sephadex  A-50, 23% and 20% of 
the  to ta l  lacta te  dehydrogenase  ac t iv i ty  were still p resen t  
in ex t rac t s  of cerebral  cor tex and tha lamus ,  while in 
ex t rac t s  of cerebellar  cor tex  and pons  only 4% and 7% 
remained.  I t  is clear t h a t  the  no t -adsorbed  L D H  activi t ies  
in cerebellar cor tex  and pons  are s ignif icant ly  (p < 0.001) 
lower t h a n  those in cerebral  cor tex and tha lamus .  

Discussion. The results  of our inves t igat ions  (Table) 
show t h a t  there  are s ignif icant  regional differences in 
lac ta te  dehydrogenase  ac t iv i ty  and i soenzymat ic  pa t t e rn  
in adul t  ra t  brain.  Our results  are in ag reemen t  wi th  the  
resul ts  ob ta ined  on whole bra in  homogena tes  for to ta l  
L D H  activi tyg,  10 as well os for general  i soenzymat ic  
pa t t e rn  4, u, 12 

The h ighes t  lac ta te  dehydrogenase  ac t iv i ty  found in 
t ha l amus  (Table) may  be due to the  fact  t h a t  th is  sub- 

cort ical  gray  m a t t e r  consists  of t igh t ly  packed neurona l  
cell bodies;  in contras t ,  pons  conta ined  p ropor t iona t e ly  
(to a to ta l  mass) lesser cell conten t ,  cons is ten t  w i th  our  
f inding of the  lowest  to ta l  l ac ta te  dehydrogenase  ac t iv i ty  
in th is  b ra in  par t .  Also, it  has  been shown la t h a t  morpho-  
logically d i f ferent  types  of neurons  have  d i f ferent  lac ta te  
dehydrogenase  act ivi t ies:  facial nucleus cells and  Dei ters  
nucleus cells (both localized in pons) have  cons iderably  
lower L D H  ac t iv i ty  t h a n  do py ramida l  cells f rom cerebral  
cor tex  or Purk in je  cells f rom cerebellum. P r o b a b l y  b o t h  
of these  factors  de te rmine  the  level of to ta l  L D H  act iv i ty .  

LDH~ is the  p r edomina t e  lac ta te  dehydrogenase  
i soenzyme in all brain  region we inves t iga ted  (Table), 
cons t i tu t ing  more  t h a n  50% (except  in cerebellar  cortex) 
of to ta l  L D H  act ivi ty .  This is cons is ten t  wi th  the  fact  
t h a t  in aerobic t issues LDH~ domina tes  2,a. We canno t  
explain  the  low percentage  of L D H  1 in cerebellar  cortex,  
especially since cerebel lum has  a h igh energy  s t a tusL  
However ,  de t e rmina t ion  of LDH~ ac t iv i ty  w i th  3 m M  
o x o b u t y r a t e  as a subs t ra te  has  cer ta in  l imitat ions,  since 
it has  been shown t h a t  the  rat io ' ac t iv i ty  wi th  3 m M  
o x o b u t y r a t e / ac t i v i t y  wi th  0.6 m M  p y r u v a t e '  is no t  the  
same for L D H ,  isoenzymes f rom dif ferent  species or 
even di f ferent  tissues4,% I t  is possible t h a t  in Purk in je  
cells, which have  m a n y  d is t inc t  morphological ,  funct ional  
and biochemical  character is t ics  ~a, LDH~ m a y  have  un-  
usual molecular  and /or  ca ta ly t ic  features.  The f inding 
t h a t  no t -adsorbed  L D H  represents  a minor  pa r t  of to ta l  
lac ta te  dehydrogenase  ac t iv i ty  in cerebellar  cor tex 
(Table) is cons is ten t  wi th  such a hypothes is ,  because not-  
adsorbed  isoenzymes are L D H  4 and  L D H  5. 

The 4- to 5-fold greater  no t - adso rbed  L D H  ac t iv i ty  in 
cerebral  cor tex  and tha l amus  compared  wi th  cerebellar  
cor tex  and ports (Table) migh t  be in t e rp re t ed  as a sign of 
the  unequal  par t i c ipa t ion  of the  lac ta te  dehydrogenase  
sys t em in the  p roduc t ion  of the  oxidized form of NADP,  
since it has been shown l~ t h a t  lac ta te  dehydrogenase  
isoenzymes from cat t le  re t ina  are able to use N A D P  as 
coenzyme;  PASANTES-MORALES et  al. ~ suggested t h a t  
h igh I d ) H s / L D H  x ratio is indicat ive  of h igh ac t iv i ty  of 
the  hexose m o n o p h o s p h a t e  p a t h w a y  of glucose uti l izat ion.  
Al though  KAUFMAN 16 d e m o n s t r a t e d  regional  differences 
in the  act ivi t ies  of the  enzymes  of hexose  m o n o p h o s p h a t e  
p a t h w a y  in ra t  brain,  correla t ion be tween  lacta te  dehydro-  
genase sys t em and hexose m o n o p h o s p h a t e  p a t h w a y  
remains  to be elucidated.  

Regula t ion  of lac ta te  dehydrogenase  ac t iv i ty  by  
p y r u v a t e  inhibi t ion,  even at  the  physiological  (i.e. 
cellular) level, is a general ly accepted  assumption~V. The 
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t i gh es t  p y r u v a t e  r egu la t ion  m a y  be expec ted  in t i s sues  
w i th  h ig h  levels of L D H  1 act ivi t ies ,  because  th i s  iso- 
e n z y m e  is s t r o n g l y  i nh ib i t ed  w i th  h igher  p y r u v a t e  con- 
cen t ra t ions .  Our  f ind ings  (Table) sugges t  t h a t  b r a in  ha s  
t he  capab i l i t y  for such  a cont ro l  of L D H  ac t iv i ty .  

zs Authors wish to express their gratitude to T. C. DET~VILER 
(Downstate Medical Cellter, New York) for his helpful criticism 
during preparation of manuscript. 

1~ Requests for reprints should be sent to Dr. B. M. D3ugI~Id. 

Summary. The  h i g h e s t  l ac ta t e  de hyd roge na s~  (LDH) 
a c t i v i t y  w a s  found  in t h a l a m u s ,  s t a t i s t i ca l ly  s ign i f i can t ly  
less in cerebral  a n d  cerebel lar  co r tex  a nd  t he  lowest  in 
pons .  L D H  1 a nd  L D H  4 + 5 r e p r e se n t e d  58% a nd  23% of t he  
to t a l  a c t i v i t y  in cerebral  cor tex,  54% a nd  20% in t ha l a -  
mus ,  42% a n d  4% in cerebel lar  co r tex  a nd  55% a nd  7% 
in pons ,  respec t ive ly .  
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Viw 26, Y-17 001 Beograd (Yugoslavia), 
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P o s t n a t a l  Dec l ine  of (Ca 2+ + M g 2 + ) - A c t i v a t e d  M e m b r a n e  A T P a s e  in Catt le  Red  Cel ls  

(Ca =+ + Mg~+)-stimulated, m e m b r a n e  b o u n d  A T P a s e  
((Ca + Mg) -ATPase )  in h u m a n  red cells is bel ieved to 
ref lect  t h e  p resence  of an  ac t ive  ou twa rd  Ca t r a n s p o r t  
s y s t e m  1-5. In  a d u l t  ca t t l e  e ry th rocy t e s ,  t he  (Ca + Mg)- 
A T P a s e  a c t i v i t y  is on ly  a b o u t  1/50 of t h a t  f o u n d  in 
h u m a n  cells 6,~. However ,  in y o u n g  calves  t he  e n z y m e  
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v .... of red cell membrane (Ca 2+ + Mg'2+)-ATPase, taken from 1/v 
vs. 1/Ca2+-cone. plots, as function of age of calves, it, red cells of 
one case obtained from umbilical vein at birth. Number of animals 
near points. Inset: Same observations, together with data for fetal 
hemoglobin from another group of calves, e, ordinate: v,,a= of (Ca 2+ 
+ Mg2+)-ATPase minus 0.015 [xmole/mg/h (value for cows). A) fast 
growing calves; B) slowly growing calves. For the first two 
points the 6 animals were pooled. Later on the group was divided 
into fast and slowly growing animals, because a difference in weight 
gain became apparent after 50 days. AA, fetal Hb in percent of 
total Hb (value at infinity assumed to be zero). Note that disap- 
pearance of fetal Hb becomes rapide and exponential (linear in log 
plot) after 20 days. Therefore only the part of the curve marked by 

open triangles was used for calculation of regression line. Rate 
constant for decline of ATP-ase (line A) = 0.041 =L 0.002 d -1, for 
fetal Hb (line C) = 0.037 ~z 0.002 d 1. Number of animals near 
points. 

a c t i v i t y  exceeds  t h a t  of h u m a n  cel ls  a nd  s t a r t s  fal l ing 
af te r  t he  t h i rd  week% In  t he  p r e se n t  s t u d y  we e x a m i n e d  
t he  t i m e  course  of t h i s  decline in a g roup  of 6 calves  of 
the  S i m m e n t h a l  breed,  fed on art i f icial  milk,  sup-  
p l e m e n t e d  w i th  a n  oral dose of i ron sho r t l y  a f t e r  b i r th .  
Th i s  is c o m p a r e d  w i th  t he  t i m e  course  of d i s a p p e a r a n c e  
of fetal  h e m o g l o b i n  (fHb), m e a s u r e d  in a g roup  of 13 
calves  of t he  s a m e  breed,  fed in t he  s a m e  way.  

E q u a l  a m o u n t s  of fresh,  w a s h e d  red cells f r om 3 or 
6 a n i m a l s  were pooled, m e m b r a n e s  were p r e pa re d  as 
descr ibed before 5 a nd  (Ca + Mg) -ATPase  a s s a y e d  b y  
m e a s u r i n g  l ibera t ion  of inorganic  phospha t e ~  in t h e  
following m e d i u m :  (mM) Choline-C1 110, imidazole-C1 
30, MgCI~ 4, N a - A T P  2, o u a b a i n  0.17, C a - E G T A  buf fe r  
or tris-EGTA 1, p H  7.0. Sample  v o l u m e  was  2.5 nil, m e a n  
pro te in  c o n c e n t r a t i o n  0.64 mg /ml ,  t e m p e r a t u r e  37~ 
a nd  i n c u b a t i o n  t i m e  90 min .  A T P a s e  requ i r ing  Ca a lone 
showed  negligible ac t iv i ty .  The  f rac t ion  of f H b  was  
d e t e r m i n e d  in calves  w i th  t y p e  A a d u l t  h e m o g l o b i n  s by  
e lec t rophore t ic  s e pa ra t i on  on cellulose ace t a t e  s t r ips  a t  
p H  8.6 a n d  s c a n n i n g  t h e  s t a i ne d  s t r ips  (Ponceau  S) 
p h o t o m e t r i c a l l y  ~ Ca in f lux  in to  i n t a c t  f resh ceils was  
m e a s u r e d  af te r  A T P  deple t ion  in the  following w a y :  1 vol  
of w a s h e d  cells was  p r e i n c u b a t e d  for 1 h a t  37 ~ in 30 vol  
of m e d i u m  ((mM) NaC1 120, KC1 5, tris-C1 30, iodo- 
a c e t a m i d e  5, inosine 5, p H  7.4) or s t a rve d  for 17 h a t  
37~ a n d  p r e i n c u b a t e d  w i th  t he  me tabo l i c  poisons  for 
20 min .  T h e n  1 m M  ~5CaC12 was  added ,  s a mp le s  t a k e n  a t  
1 h i n t e rva l s  a nd  cells w a s h e d  4 t ime s  in 50 vol  ice-cold 
m e d i u m  w i t h o u t  label led Ca a n d  inhib i tors .  A n  a l iquo t  
of ceils was  dr ied on a p l a n c h e t  a nd  c oun t e d  in a window-  
less Geiger-Miiller tube .  R e s u l t s  were cor rec ted  for t he  
difference in se l f -absorp t ion  of m e d i u m  a nd  ceils, 

T h e  F igure  shows  t he  t i m e  course  of d e c a y  of t h e  
(Ca + M g ) - A T P a s e  w i th  age. M a x i m a l  ra te  (Vmax) was  
found  b y  p lo t t i ng  a c t i va t i on  curves  ob ta ined  w i t h  Ca 2+- 
c o n c e n t r a t i o n s  be tw e e n  10 -6 a n d  10 -5 M accord ing  
to L i n e w e a v e r - B u r k .  Kc~ va lues  var ied  be tw e e n  0.83 
a n d  2.6 • 10 .6 M a n d  showed  no de pe nde nc e  on  age. T h e  
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