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A ' t w o - c o m p a r t m e n t '  d ive r  t e chn ique ,  or ig ina l ly  de-  
sc r ibed  b y  HAMBERGER ~, w a s  used  to  s t u d y  t h e  resp i ra -  
t o r y  r a t e  of i n t e s t i n a l  cells be fore  a n d  a f t e r  add i t i on  of 
e.g. 3 -O-methyl -g lucose  to  t h e  i n c u b a t i o n  m e d i u m ,  Th i s  
was  m a d e  poss ib le  b y  p lac ing  a cap i l l a ry  t u b e  in the  
u p p e r  o p e n i n g  of t h e  mic ro-d iver .  T h e  capi l la ry ,  sealed 
in i t s  u p p e r  end  by" wax,  c o n t a i n e d  t h e  so lu t ion  to be 
a d d e d  to  t h e  o r ig ina l  i n c u b a t i o n  m e d i u m .  T h e  2 so lu t ions  
were s e p a r a t e d  f r o m  e a c h  o t h e r  b y  a n  a i r  lock. Mixing  
of t h e  2 so lu t ions  was accompl i shed  b y  lower ing  pressure  
in  t he  f l o a t a t i o n  vessel,  -which e x p a n d e d  a n  a i r  b u b b l e  in  
t he  u p p e r  end  of t h e  cap i l l a ry  t u b e  a n d  p u s h e d  t he  
cap i l l a ry  so lu t ion  in to  t h e  i n c u b a t i o n  med ium.  The  
t e c h n i q u e  ha s  b e e n  desc r ibed  in more  de ta i l  e lsewhere 3. 

I n c u b a t i o n  m e d i a :  a) Na2HPO4-KH~PO4 buffer ,  p H  
7.4, 37.5 m M ;  A1C1 a 0.5 r a M ;  MgC12 0.5 r a M ;  Na  succ ina te  
25 m M ;  c y t o c h r o m e  c 8 . 6 ×  10 -2 m M .  

b) Tris HC1 buffer ,  p H  7.4, 25 m M ;  NaC1 124 r a M ;  
KC1 5 m M ;  CaC12 0.15 r a M ;  MgSO4 0.5 r a M ;  N a  suc- 
c i n a t e  6 m M .  

Results. T h e  r e s p i r a t o r y  r a t e s  of  cells f rom t h e  t ips  
a n d  f r o m  t h e  bases  of vi l l i  were  c o m p a r e d  in  5 expe r imen t s .  
I t  was  d e m o n s t r a t e d  t h a t  t h e  oxygen  c o n s u m p t i o n  pe r  
u n i t  a r ea  of  t h e  cell  c lus t e r  was  a p p r o x i m a t e l y  twice  as  
g r ea t  for  ' base  cells '  as for ' t i p  cells '  ((41 4- 4.8) × 10-* 

a n d  (19 ± 4.6) × 10 -4 ~l/h × u n i t  area,  r e spec t ive ly ;  m e a n  
:i: S.E.M.,  n : t2) .  I n  these  e x p e r i m e n t s  t he  i n c u b a t i o n  
m e d i u m  c o n t a i n i n g  c y t o c h r o m e  c was  used.  

I n  4 e x p e r i m e n t s  t h e  effect  of a d d i n g  3 -O-me thy lg tucose  
(20 m M  solut ion)  to  t h e  i n c u b a t i o n  m e d i u m  (Tris HC1 
buffer)  was  i nves t i ga t ed .  T h e  f ina l  c o n c e n t r a t i o n  of 3 -0-  
me thy lg lucose  was a p p r o x i m a t e l y  5 r aM.  Th i s  p r o d u c e d  
a n  increased  r a t e  of o x y g e n  c o n s u m p t i o n  as  i l l u s t r a t e d  
in F igu re  I. 

Discussion. D u r i n g  recen t  years  severa l  s tud ies  on  
isola ted i n t e s t i na l  cells h a v e  b e e n  r epo r t ed  4. However ,  
in  none  of these  p rev ious  i nves t i ga t i ons  h a v e  cells f r om 
d i f fe ren t  p a r t s  of t he  vil l i  been  i so la ted  a n d  s t ud i ed  
separa te ly .  I n  th i s  p a p e r  such  m e t h o d s  are  desc r ibed  
a n d  i t  p r o v e d  poss ible  to  isola te  a n d  s t u d y  o x y g e n  con-  
s u m p t i o n  of i n t e s t i n a l  cells f rom t ips  a n d  bases  of villi .  
F u r t h e r m o r e ,  these  cells seem to  be  fa i r ly  i n t a c t  s ince  
3-O,methylglucose, a c a r b o h y d r a t e  ac t ive ly  t r a n s p o r t e d  
i n t o  cells b u t  n o t  m e t a b o l i z e d  5, a d d e d  to  t h e  i n c u b a t i o n  
m e d i u m  increased  t h e  r a t e  of o x y g e n  c o n s u m p t i o n  of 
t h e  cells. Th i s  m a y  poss ib ly  ref lec t  a n  a u g m e n t e d  m e t a b -  
olic a c t i v i t y  i nduced  b y  t h e  ac t ive  t r a n s p o r t  of t h e  s u g a r  
across  t h e  cell  wall .  W i t h  t h e  p r e s e n t  t e c h n i q u e  i t  t h u s  
seems  to  be  poss ible  to  isola te  a n d  s t u d y  t h e  r e sp i r a t i on  
of i n t e s t i na l  cells f rom d i f fe ren t  levels  of t he  vi l l i  f r om 
t h e  va r ious  consecu t ive  sec t ions  of t he  i n t e s t i n a l  t r a c t  
before  a n d  a f t e r  a d d i t i o n  of d i f f e ren t  so lu tes  ~. 
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The effect of 3-O-methylglucose on the respiratory rate of isolated 
intestinal epithelial cells. The experiment was performed with a 
'two-compartment diver 's . The oxygen uptake is expressed as 
change in manometric pressure. 

Zusammen[assung. Der  S a u e r s t o f f v e r b r a u c h  in isolier- 
t en  Ep i the l ze l l en  aus  d e m  D t i n n d a r m  v o n  l~a t t en  wurde  
m i t  d e m  K a r t e s i s c h e n  T a u c h e r  u n t e r s u c h t .  Die  Zellen 
aus  d e n  Vi l lu sbasen  ze ig ten  e inen  h 6 h e r e n  Saucrs tof f -  
v e r b r a u c h  a ls  Zel len yon  den  Vi l lusspi tzen.  
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E f f e c t s  o f  D r u g s  and Ions  on a Pr imi t ive  S y s t e m  of  Spontaneous  Contract ions  in a Sponge  (Euspongia 
officinalis) 

I n  Sponges,  con t r ac t i l e  responses  of t h e  oscular  m e m -  
b r a n e  fo l lowing s t i m u l a t i o n  h a v e  been  k n o w n  for  a long 
t i m e l - L  R e c e n t  t ime- l apse  c i n e m a t o g r a p h y  of oscula  
i nd i ca t e s  6 t h a t  bes ides  i nduced  c o n t r a c t i o n s  Por i fe ra  
show two  d i sc re te  p a t t e r n s  of s p o n t a n e o u s  a c t i v i t y :  
a) S h o r t - t e r m  c o n t r a c t i o n s  ar ise  here  a n d  t h e r e  on  t he  
oscular  m e m b r a n e  as  r h y t h m i c  tocaI pu l sa t i ons  (6 or  
7 p e r  h) wh ich  are  occas ional ly  p r o p a g a t e d  a t  1 m m / m i n  
b u t  a re  usua l ly  conf ined  to  r e s t r i c t ed  g roups  of cells 
(0.2 ram2). T h e y  l a s t  a b o u t  30 sec a n d  t a k e  t he  fo rm 
of  slow, local ized shr ]nkings ,  b) L o n g - t e r m  c o n t r a c t i o n s  

(5 or  6 pe r  24 h) are  s y n c h r o n o u s  a n d  b r i n g  a b o u t  t o n i c  
closure of t he  whole  oscu lum for  severa l  minu tes .  L a r g e r  
areas  (5 m m  2) are involved .  

Only  one t y p e  of con t rac t i l e  cells is r evea led  b y  e lec t ron  
mic roscopy  ~-9, i.e. t h e  m e s e n c h y m a t o u s  cells. T h e y  h a v e  
mic ro f i l amen t s  a n d  fo rm a n e t w o r k  of c o n n e c t e d  ele- 
m e n t s  10 The  responses  of t he se  cells a re  r e p o r t e d  to  b e  
unaf fec ted  b y  ace ty l cho l ine  a n d  a d r e n a l i n e  4 a n d  b y  t h e  
s u b s t i t u t i o n  of N a  + b y  K + a n d  of Ca ++ b y  Mg ++ in t h e  
e x t e r n a l  m e d i u m  ~. I n  o rder  to  see w h e t h e r  s p o n t a n e o u s  
a n d  induced  c o n t r a c t i o n s  b e h a v e  in  t h e  s a m e  way,  we 
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h a v e  n o w  r e p e a t e d  t he se  e x p e r i m e n t s  whi le  r eco rd ing  
s p o n t a n e o u s  c o n t r a c t i o n s  of t h e  osculum.  

T h e  m a r i n e  sponge  Euspongia o[/icinalis, L i n n 6  1759, 
ha s  n u m e r o u s  smal l  oscular  h i l locks  on  i ts  sur face  each  
of w h i c h  is closed b y  a t h i n  con t r ac t i l e  s p h i n c t e r  m e m -  
b r a n e  2-3 m m  in d i ame te r .  Exc ized  oscular  h i l locks  were 
se t  u p  u n d e r  a l igh t  microscope  (magn i f i c a t i on  × 35 or  
100) in  a sma l l  glass f l o w - c h a m b e r  w i t h  c o n s t a n t  l igh t  
a n d  t e m p e r a t u r e  (20 °C). A s low s t r e a m  of w a t e r  ensu red  
o x y g e n a t i o n  a n d  r enewa l  of t he  m e d i u m  w i t h o u t  in te r -  
r u p t i n g  t ime- l apse  c i n e m a t o g r a p h y  (1 f r a m e  pe r  12 to  
15 sec). 39 e x p e r i m e n t s  were  p e r f o r m e d  on  6 sponges  
col lec ted  b y  d i v i n g  a t  V i l l e f r anche - su r -mer  (France) .  

Acetylcholine and adrenaline. A t  c o n c e n t r a t i o n s  of 
1 0 - S M  or  1 0 - e M  these  d rugs  ac t  in  t h e  s a m e  way.  T h e y  
h a v e  no  ef fec t  on  t h e  d i a m e t e r  of  t h e  oscu lum,  w h i c h  
r e m a i n s  as  a t  t h e  b e g i n n i n g  of  t h e  e x p e r i m e n t  (as r e p o r t e d  
b y  EMSON 4). However ,  b o t h  ace ty l cho l ine  a n d  a d r e n a l i n e  
increase  t h e  f r e q u e n c y  a n d  p r o p a g a t i o n  of s h o r t - t e r m  
con t r ac t ions ,  w h i c h  can  increase  f rom 6 or 7 local  sh r ink -  
ings  to  15-17 p r o p a g a t e d  waves  pe r  h. 

W h e n  ace ty l cho l ine  a n d  a d r e n a l i n e  ac t  in  success ion 
(1 h each),  t h e  o scu lum shows a genera l ized  t e t a n u s - l i k e  
closure as soon as t h e  second d rug  reaches  it. Shor t -  
t e r m  c o n t r a c t i o n s  d i s a p p e a r  a n d  a re  seen aga in  on ly  
w h e n  n o r m a l  sea  w a t e r  is r ep laced  a n d  t h e  o scu lum is 
re lax ing .  

W e  conc lude  t h a t  ace ty l cho l ine  a n d  a d r e n a l i n e  m a y  
ac t  as  synerg i s t i c  e x c i t a t o r s  of s p o n t a n e o u s  r h y t h m i c  
con t r ac t ions .  Such  a c t i o n  o n  s m o o t h  musc le  is n o t  u n u s u a l  
e i t h e r  in  i n v e r t e b r a t e s  or  vertebratesXX, x~. 

Pa ra l l e l  s tud ies  of m a t e r i a l  p r e p a r e d  for  e l ec t ron  micro-  
scopy  sugges t  t h a t  t he se  2 d rugs  m a y  o p e r a t e  in  t h e  s a m e  
w a y  on  t h e  con t r ac t i l e  cells. T h e y  induce  dep le t ion  of 
all  t h e i r  la rge  c y t o p l a s m i c  vesic les  (0.5-1.5 ~) w h i c h  are  
n o r m a l l y  filled w i t h  a h o m o g e n o u s  a n d  fa i r ly  e lec t ron-  
dense  s u b s t a n c e  (Figure) ,  a n d  w h i c h  h a v e  been  p r o v e d  
to  c o n t a i n  g lycopro te ins  also b o u n d  to  t h e  cell coa t  a n d  
col lagen f i l a m e n t s  in  ex t r ace l lu l a r  spaces  13. I n  n o r m a l  

sea  wate r ,  e x t r u s i o n  of t h i s  m a t e r i a l  is  o b s e r v e d  o n l y  
f rom some  of t h e  vesicles  in  some  of t h e  cells l°. Here ,  
w h e t h e r  due  t o  t h e  d i rec t  ac t ion  of t h e  d rugs  or  to  t h e  
increase  of c o n t r a c t i o n  f r e q u e n c y  or  to  bo th ,  t h e  dep l e t i on  
of vesic les  would  a p p e a r  to  co n f i rm  t h a t  t h e r e  is some 
r e l a t i o n  b e t w e e n  s h o r t - t e r m  s p o n t a n e o u s  c o n t r a c t i o n s  a n d  
t h e  re lease  a n d  c i r cu la t ion  of sec re t ions  (g lycopro te ins  
on ly? )  t h r o u g h  t h e  in t e rce l lu l a r  spaces  of t h e  mesen-  
c h y m e  e, 1% 

Sodium and potassium. I n  a r t i f ic ia l  sea  w a t e r  (accord ing  
to  PROSSER5), w h e n  al l  t h e  Na+  is o m i t t e d  a n d  a n  equi-  
o s m o l a r  a m o u n t  of sucrose  or  D - m a n n i t o l  s u b s t i t u t e d  
for  it ,  sho r t -  a n d  l o n g - t e r m  c o n t r a c t i o n s  fai l  t o  appea r .  
T h e  open  o s c u l u m  r e m a i n s  in  a s t e a d y  s t a t e  a n d  t h e n  al l  
t h e  c o n t r a c t i l e  s y s t e m  a p p e a r s  to  b e  d i s t u r b e d  for  long  
e n o u g h  to  b r i n g  a b o u t  p e r s i s t e n t  c losure  of t h e  who le  
o s cu l u m as soon  as  n o r m a l  sea  w a t e r  is rep laced .  

S imi la r  d i s t u r b a n c e s  of s p o n t a n e o u s  c o n t r a c t i o n s  a n d  
r ecove ry  arose  w h e n  we s u b s t i t u t e d  K+ for  a l l  t h e  Na+  
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Mesenchymatous contractile cells. A) After 2 h in 10-SM adrenaline (vesicles depleted). B) Control in normal seawater (glycoproteins con- 
taining vesicles filled). C) After 2 h in 10-SM acetylcholine (vesicles depleted). C, collagen. F, microfilaments. N, nucleus. V, vesicles. 
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(wi th  a n  excess  of KC1 in  a m o u n t  equ iosmola r  to  t h e  
s u b s t i t u t e d  NaC1). B u t  t h i s  t ime ,  t h e  s u b s t i t u t i o n  qu ick ly  
induces  t he  oscu lum to  close w i t h  a c o n t r a c t u r e  wh ich  
l a t e r  reverses  in  n o r m a l  sea  w a t e r  on ly  if i t  is n o t  too  
p ro longed  (15 rain).  

T h u s  we c a n n o t  p r o v e  a n y  equ iva l ence  of Na+  a n d  
K + w i t h  r e g a r d  to  s p o n t a n e o u s  a c t i v i t y  a n d  we can  
conc lude  on ly  t h a t  p a c e m a k e r s  need  N a  +, a n d  t h a t  a f t e r  
t h e  b a l a n c e  of m o n o v a l e n t  ions  h a s  b e e n  d i s t u r b e d  t h e  
r e s t o r a t i o n  of s p o n t a n e o u s  a c t i v i t y  is slow. 

Calcium and magnesium. W h e n  ca l c i um  is o m i t t e d  f rom 
ar t i f ic ia l  s ea -wa te r  (and  in v iew of i t s  low c o n c e n t r a t i o n  
in n o r m a l  sea  wate r ,  n o t  c o m p e n s a t e d  for) s h o r t - t e r m  
s p o n t a n e o u s  c o n t r a c t i o n s  cease. A n  obv i ous  f ea t u r e  is 
t h e  c o n s t a n c y  w i t h  w h i c h  t h e y  are  r e s to red  w h e n  n o r m a l  
sea  w a t e r  is replaced.  However ,  d u r i n g  t h e  ac t ion  of 
Ca++-free sea  wa te r ,  t h e  s t e a d y  s t a t e  o b t a i n e d  m a y  
r e p r e s e n t  e i t h e r  t h e  s t ab l e  c losure  of a p rev ious ly  open  
oscu lum or  t h e  r e l a x a t i o n  of a p r ev ious ly  closed one. 

Moreover ,  t he  t o t a l  s u b s t i t u t i o n  of Mg ++ for Ca++ (an 
excess of MgC1, for  t h e  CaC1, r emoved)  causes  t h e  o scu lum 
to  close. 

H e r e  again ,  we c a n n o t  p r o v e  a n y  equ iva l ence  of Ca ++ 
a n d  Mg++ w i t h  r e g a r d  to  s p o n t a n e o u s  ac t iv i ty .  W e  can  
conc lude  o n l y  t h e  Ca ++ r e q u i r e m e n t  for s h o r t - t e r m  con-  
t r ac t ions ,  a n d  t h e  easy  r ecove ry  of p a c e m a k e r s  as soon 
as n o r m a l  sea  w a t e r  is r ep laced  a f t e r  Ca++-free m e d i u m .  

Conclusions. T h e  resu l t s  of ou r  e x p e r i m e n t s  do  n o t  
d isagree  w i t h  PROSSER'S 5 r e p o r t  w h i c h  p o i n t s  o u t  ' t h e  
s t r i k i n g  v a r i a n t  of ionic  r e q u i r e m e n t s  for  con t r ac t i l e  
r esponses '  in  sponges,  a n d  w h i c h  leads  t h e  a u t h o r  to  
conc lude  t h a t  ac t ion  p o t e n t i a l s  (never  d isp layed)  do  n o t  
a p p e a r  to  be  essent ia l .  But ,  f r om a c o m p a r a t i v e  p o i n t  
of v iew,  i t  is i n t e r e s t i n g  to  d r a w  a para l le l  b e t w e e n  t h a t  

s i ngu l a r i t y  of t h e  con t r ac t i l e  cells of sponges,  a n d  t h e i r  
classical  fea tures .  

I n d e e d  PROSSER'S ana lys i s  a n d  ca l cu la t ions  show t h a t  
in  respec t  of o rgan ic  so lu te  c o n c e n t r a t i o n s  ' sponge  cells 
r e semble  t h e  n e r v e s  a n d  musc les  of m a n y  m a r i n e  i nve r t e -  
b ra te s ' .  S imi la r ly  h e  r epo r t s  ' ionic  g r a d i e n t s  w h i c h  are  
in  t he  s ame  d i r ec t ion  as in  musc le '  a n d  gives  a t heo re t i c a l  
r e s t ing  p o t e n t i a l  of 30-65 mV.  Fo r  our  pa r t ,  ou r  r e su l t s  
emphas i ze  t h e  fo l lowing p o i n t s  : t h e  syne rgys t i c  e x c i t a t o r y  
effects  of a c e t y l c h o l i n e  a n d  a d r e n a l i n e  on  s p o n t a n e o u s  
s h o r t - t e r m  c o n t r a c t i o n s  r e l a t ed  to  t h e  dep le t ion  of glyco- 
p ro t e in s  c o n t a i n i n g  vesicles:  t h e  N a  + a n d  Ca ++ requi re -  
m e n t s  of t h e  c o n t r a c t i l e  p a c e m a k e r  s y s t e m  lL 

Rdsumd. Chez Euspongia o[ficinalis, l ' a ce ty l cho l ine  e t  
l ' ad r6na l ine  ag i ssen t  c o m m e  e x c i t a t e u r s  des c o n t r a c t i o n s  
spontan6es ,  localis6es e t  br~ves,  e t  f a v o r i s e n t  en  o u t r e  
l ' ex t ru s ion  des g lycopro t6 ines  c o n t e n u e s  d a n s  les cel lules 
cont rac t i l es .  Na+  e t  Ca++ son t  n6cessai res  au  fonc t ionne -  
m e n t  des pacemaker s .  
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T h e  L a n t h a n i d e s  Ho  8+ and P r  3+ as  I n h i b i t o r s  of C a l c i u m  T r a n s p o r t  in H u m a n  Red Cel l s  

MELA a n d  CHANCE x h a v e  r e c e n t l y  r e p o r t e d  t h a t  t h e  
t h r e e - v a l e n t  c a t i o n s  h o l m i u m  (Ho 3+) a n d  p r a s e o d y m i u m  
(Pr  3+) i n h i b i t  t h e  Ca u p t a k e  in to  m i t o c h o n d r i a .  T h e  
p r e s e n t  w o r k  d e m o n s t r a t e s  t h a t  A T P - d e p e n d e n t  ou t -  
wa rd  Ca t r a n s p o r t  f r om h u m a n  red  cells is l ikewise  
b locked  b y  the se  ca t ions ,  a l t h o u g h  h i g h e r  c o n c e n t r a t i o n s  
are  r equ i r ed  t h a n  in m i t o c h o n d r i a .  

1 0 - Z M  ~ s tock  so lu t ions  of t h e  ch lor ides  of Ho  3+ a n d  
P r  3+ were  p r e p a r e d  b y  bo i l ing  t h e  ox ides  HozO3 a n d  
Pr6Oll  (Fluka ,  99 .9% pur i ty )  w i t h  twice  t h e  e q u i v a l e n t  
a m o u n t  of 1 N  HC1 a n d  n e u t r a l i z i n g  w i t h  Iris base  to  
p H  7. 

T h e  A T P - d e p e n d e n t  Ca t r a n s p o r t  was  a s sayed  in 
resea led  ghosts .  H u m a n  red  cells c o n t a i n e d  in a sma l l  
v o l u m e  of c i t r a t e d  p l a s m a  were  o b t a i n e d  one  d a y  a f t e r  
co l lec t ion  of t h e  b lood  f rom t h e  l a b o r a t o r y  of t h e  b lood  
b a n k  of t h e  Swiss Red  Cross. T h e  cells were  w a s h e d  4 
t i m e s  w i t h  sa l ine  a t  r oom t e m p e r a t u r e  a n d  t h e  w h i t e  
cells were d i scarded .  T he  red  cells were  h e m o l y z e d  a t  
r o o m  t e m p e r a t u r e  in  a 5-fold v o l u m e  of w a t e r  c o n t a i n i n g  
0.75 m M  CaC1 v 4 m M  MgC1 v 5 m M  tris-Cl a n d  2 m M  
N a z - A T P  (Boehr inger )  neu t r a l i z ed  w i t h  tris. Af te r  135 sec 
t h e  m i x t u r e  was  m a d e  i so tonic  b y  a d d i n g  e n o u g h  3 M  
KC1. T h e  resea led  cells were  w a s h e d  once  w i t h o u t  de lay  
w i t h  ice-cold m e d i u m  used in t h e  t r a n s p o r t  e x p e r i m e n t  
[ (mM)  130 Na,  5 K, 2 Mg, 1 Ca, 20 Iris as chlor ides ,  p H  7.4]. 
F i n a l  suspens ions  h a d  a h e m a t o c r i t  of a b o u t  0.3 a n d  
were  i n c u b a t e d  a t  28 °C, samples  be ing  t a k e n  a t  in te rva l s .  
S a m p l e d  cells were  p a c k e d  b y  c e n t r i f u g a t i o n  a n d  pro-  

cessed w i t h o u t  wash ing .  A n  a l i quo t  of p a c k e d  cells was  
dep ro t e in i zed  w i t h  a n  equa l  v o l u m e  of 10% t r ich loro-  
acet ic  acid a n d  a n  a p p r o p r i a t e  d i l u t i on  of t he  f i l t r a te  was  
s u p p l e m e n t e d  w i t h  50 m M  l a n t h a n u m - c h l o r i d e  for ab-  
so rp t i on  f l ame  p h o t o m e t r y  on  a n  E E L  i n s t r u m e n t .  The  
m e d i u m  was  t r e a t e d  in t h e  same  way.  

Ho  a n d  P r  were  p r e s e n t  b o t h  in t h e  h e m o l y z i n g  f lu id  
a n d  in t he  w a s h i n g  a n d  i n c u b a t i n g  med ium.  Concen-  
t r a t i o n s  are  ca l cu l a t ed  f rom the  added  a m o u n t ,  poss ible  
c o m p l e x  f o r m a t i o n  w i t h  A T P  be ing  d is regarded .  Con- 
cen t r a t i on -e f f ec t  cu rves  were o b t a i n e d  b y  m e a s u r i n g  t h e  
Ca c o n t e n t  of cells a n d  m e d i u m  a t  0 a n d  15 m i n  (see 
inse r t  F igu re  1). The  change  of t he  r a t i o  / C a / m e d i u m /  
/Ca/cells t a k i n g  place  d u r i n g  15 m i n  was t a k e n  as a n  
e s t i m a t e  of t h e  a c t i v i t y  of t he  C a - p u m p  a. Ful l  i n h i b i t i o n  
was r eached  w i t h  lO-aM HoC1 a or  PrC1s, t h e  Ca move -  
m e n t  be ing  abo l i shed  comple t e ly  a t  t h i s  c o n c e n t r a t i o n  
( inser t  F igure  1). 

Red  cell m e m b r a n e s  were p r epa red  b y  a m e t h o d  s imi l a r  
to  t h a t  of GARRAHAN et  al. 4. 20 ml  of w a s h e d  cells were  

1 LEEUA MELA and B. CHANCE, Biochem. biophys. Res. Commun. 
35, 556 (1969). 

3 M means 1 gram-atom per litre. 
a H. J. SCHATZMANN and F. F. V1NCESZl, J. Physiol., Lond. 201, 

369 (1969). 
4 p. j .  GARRAHAN, MARIA POUCHAN and A. F. REGA, J. Physiol., 

Lond. 202, 305 (1969). 


