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I n t r a c e l l u l a r  c a l c i u m  was m e a s u r e d  in human  p l a t e l e t s  u s i n g  
the  f l u o r e s c e n t  c a l c i u m  i n d i c a t o r  Quin  2. A c o n c e n t r a t i o n  d e p e n d e n t  
i n c r e a s e  was  o b s e r v e d  w i t h  t h r o m b i n .  D e p o l a r i s a t i o n  i n d u c e d  by  h i g h  ++ 
KCI c o n c e n t r a t i o n s  d i d  not  a l t e r  [ C a  ] . .  The c a l c i u m  a g o n i s t  Bay  
K 8644 d i d  not  a f f e c t  r e s t i n g  l e v e l s  o r  J th romb in  s t i m u l a t e d  e l e v a t i o n  
of  i n t r a c e l l u l a r  c a l c i u m .  The c a l c i u m  a n t a g o n i s t s  d i l t i a z e m ~  v e r a p a m i l  
a n d  PN 200-110 d i d  not  i n h i b i t  the  t h r o m b i n  s t i m u l a t e d  e l e v a t i o n  in ++ 
[Ca  ] . P r e t r e a t m e n t  of  p l a t e l e t s  w i t h  a d e n y l a t e  c y c l a s e  s t i m u l a n t s  

i ++ 
r e d u c e d  the  r a t e  and  m a g n i t u d e  of  the  m a x i m a l  [ C a , , ] . . e l e v a t i o n  due  
to t h r o m b i n .  In a d d i t i o n ~  t h r o m b i n  s t i m u l a t i o n  o f  4 3 c l t t  i n f l u x  was  
i n s e n s i t i v e  to Bay  K 86447 v e r a p a m i l ,  d i l t i a z e m  a n d  PN 200-110.  We 
c o n c l u d e  t h a t  f u n c t i o n a l  v o l t a g e  s e n s i t i v e  c a l c i u m  c h a n n e l s  a r e  not  
p r e s e n t  on human  p l a t e l e t s .  © i985 Academic Press, Inc. 

The p l a t e l e t  has  been e x t e n s i v e l y  s t u d i e d  w i t h  r e s p e c t  to a g o n i s t  

i n d u c e d  s h a p e  c h a n g e ,  a g g r e g a t i o n  and  s e c r e t i o n  ( I ) .  C h a n g e s  in  

i n t r a c e l l u l a r  f r ee  c a l c i u m  h a v e  been i m p l i c a t e d  in m a n y  of  t hese  p r o c e s -  

ses.  The i m p o r t a n c e  of c a l c i u m  as a second messenge r  has  f ocussed  

a t t e n t i o n  on f r e e  c y t o p l a s m i c  c a l c i u m  c o n c e n t r a t i o n s  [ C a + + ] i  , i n t r a c e l l u l a r  

c a l c i u m  s to res  and  m e c h a n i s m s  c o n t r o l l i n g  i n f l u x  a n d  e x t r u s i o n  of  
++ 

Ca The two m a j o r  p a t h w a y s  of  c a l c i u m  e n t r y  i n t o  the  ce l l  a r e  p o t e n t i a l  

s e n s i t i v e  c h a n n e l s  and  r e c e p t o r  o p e r a t e d  c h a n n e l s  ( 2 ) .  E x t r u s i o n  of 

c a l c i u m  f rom the  c y t o p l a s m  is u n d e r  the  c o n t r o l  of  Ca++ATPase (3 ) ,  

in e x c i t a b l e  c e l l s  t h i s  ac ts  in c o m b i n a t i o n  w i t h  the  Na+/Ca ++ e x c h a n g e  

sys tem (4 ) .  C y c l i c  AMP r e d u c e s  [ C a + + ] i  by  a m e c h a n i s m  w h i c h  is t h o u g h t  

to i n v o l v e  s t i m u l a t i o n  of u p t a k e  i n t o  the i n t r a c e l l u l a r  c a l c i u m  s to res  

(5) o r  i n h i b i t i o n  of  c a l c i u m  m o b i l i z a t i o n  i n t o  the  c y t o s o l  ( 6 ) .  T h e r e f o r e ,  

p t a t e l e t  a c t i v a t i o n  by  most a g o n i s t s  is p r e v e n t e d  by  i n c r e a s e s  in c y c l i c  

AMP b r o u g h t  a b o u t  by  s u b s t a n c e s  such as p r o s t a g t a n d i n  E l ,  p r o s t a c y c t i n  

(PGI ) and  f o r s k o t i n .  
2 

A d i r e c t  me thod  of m e a s u r i n g  [ C a + + ] i  ~ the  f l u o r e s c e n t  c a l c i u m  

c h e l a t o r  Quin  2, has  become a v a i l a b l e  w h i c h  e n a b l e s  c o n t i n u o u s  m o n i t o r i n g  
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of the c a l c i u m  s i g n a l  d u p i n g  a c t i v a t i o n  ( 7 , 8 ) .  At present~ t h i s  method 

a p p e a r s  to be o p t i m a l  fo r  m e a s u r i n g  [Ca++] .  s ince i t  can be used 
I 

in sma l l  ce l l s  w i t h o u t  d i s r u p t i o n ,  has an e a s i l y  d e t e c t a b l e  f l u o r e s c e n t  

s i g n a l ,  is s u f f i c e n t t y  s e n s i t i v e  and has k i n e t i c s  fas t  enough  to f o l l o w  

c a l c i u m  t r a n s i e n t s  wh i ch  occur  d u r i n g  p l a t e l e t  a c t i v a t i o n  ( 9 , 1 0 ) .  

Us ing  t h r o m b i n  as a s t i m u l a n t ,  we have  e x a m i n e d  agen ts  wh ich  

mod i f y  t h i s  r esponse .  A t t e n t i o n  was focussed in p a r t i c u l a r  on a v a r i e t y  

of c a l c i u m  a n t a g o n i s t s  as we l l  as a r e c e n t l y  d e s c r i b e d  c a l c i u m  a g o n i s t ,  

Bay K 8644, wh i ch  is known to act  d i r e c t l y  on the p o t e n t i a l  s e n s i t i v e  

c a l c i u m  channe l  to i nc rease  the i n w a r d  c a l c i u m  c u r r e n t  (11 ,12 ) .  

MATERIALS AND METHODS 

Quin 2 AM, Bay K 8644 and  PN 200-110 were  p r e p a r e d  by  SANDOZ, 
Bas le .  Th romb in  63 N I H - U / m 9 ,  Roche; Sepharose  2B-CL,  P h a r m a c i a .  
Al l  o t h e r  r e a g e n t s  were  o b t a i n e d  e i t h e r  f rom Sigma o r  F l u k e  and  were  
of the h i g h e s t  p u r i t y  a v a i l a b l e .  

Samples of who le  b lood  were taken  i n to  a c i d  c i t r a t e  d e x t r o s e  
and  c e n t r i f u g e d  at  200xg fo r  20 min at  room t e m p e r a t u r e  to o b t a i n  
p l a t e l e t  r i c h  p l a s m a  (PRP).  P l a t e l e t s  were  s e p a r a t e d  at  room t e m p e r a t u r e  
by two d i f f e r e n t  me thods :  (a )  on a Sepharose  2B-CI co lumn (2 .5x20cm)  
wh i ch  had been p r e e q u i l i b r a t e d  w i t h  Bu f f e r  1 (145 mM NaCI,  5 mM 
KCI, 0 .5  mM ser2umNa HPO.z~, 6 mM g lucose ,  1 mM MgSO4, 5 mM Hepes and  
0.1% b o v i n e  a l b u m i n ,  pH 7 . 4 ) .  E l u t i o n  was c a r r i e d  out  at  a 
f l ow  r a t e  of 30 m l / h  and  peek f r a c t i o n s  were  p o o l e d .  (b )  By f u r t h e r  
c e n t r i f u g a t i o n  of  PRP at  200xg,  in the p resence  of 5 nM PGI2;  " t h i s  
removed r e m a i n i n g  e r y t h r o c y t e s ,  the r e s u l t i n g  p l a t e l e t  suspens ton  was 
c e n t r i f u g e d  at  600x9 f o r  20 min at  room t e m p e r a t u r e  (13) .  

For Quin 2 measu remen ts  the p l a t e l e t  suspens ion  was i n c u b a t e d  
fo r  30 min w i t h  5 tam Quin 2 AM at 37°C in B u f f e r  I w i t h  I mM CaCI 2. 
Excess Quin 2 AM was s e p a r a t e d  f rom the p l a t e l e t s  by  p a s s i n g  the 
suspens ion  t h r o u g h  the Sepharose c o l u m n .  F luo rescence  was  measu red  
in a Kont ron  s p e c t r o f l u o r o m e t e r  SFM 23 w i t h  a s l i t  w i d t h  of 2 nm in 
a t h e r m o s t a t i c a l l y  c o n t r o l l e d  c u v e t t e  at  37°C. "rhe samp les  (108 c e l l s / m l )  
were e x c i t e d  at  340 nm and  the em i t t ed  l i g h t  r e a d  at  490 nm. B a s e l i n e  
(F) and  s t i m u l a t e d  ( F ' )  l eve l s  were measured~ F and F were  
d e t e r m i n e d  as d e s c r i b e d  by  Tsien et a l .  ( 8 ) .  min max  

For  measurement  of 45Ca ++ and  86Rb+ i n f l u x ,  the p l a t e l e t s  were 
r e s u s p e n d e d  in Bu f f e r  2 (140 mM NaCI,  2.7 mM KCI, 8 mM Na^HPO., 
1.5 mM KH2P04, 0 . I  mM ~aCl~ ,  0 .5  mM MgCI2, pH 7.4 at  37°C z} to4a 
f i n a l  c o n c e n t r a t i o n  of 10 c e ~ s / m l .  A l i q u o t s  (0 .5  m l )  of  t ~  p la . te le t  
suspens i  were  i n c u b a t e d  in t r i p l i c a t e  w i t h  e i t h e r  1 t a C i - C a  ~r  or  
0 .5 taCi Rb at  37 C. The i n c u b a t i o n  was t e r m i n a t e d  by the a d d i t i o n  
of 5 ml ice co ld  Bu f f e r  2 c o n t a i n i n g  in a d d i t i o n  5 mM EGTA, f o l l o w e d  
by r a p i d  f i l t r a t i o n  t h r o u g h  g l a s s  f i b r e  f i l t e r s  (Gelman t y p e  A /E ,  25 
mm) and  two 5 ml washes .  The r a d i o a c t i v i t y  r e m a i n i n g  on the  f i l t e r s  
was d e t e r m i n e d  by l i q u i d  s c i n t i l l a t i o n  c o u n t i n g .  

162 



Vol. 127,  No. 1, 1985 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

RESULTS 

The r e s t i n g  i n t r a c e l l u l a r  c o n c e n t r a t i o n  o f  f r e e  c a l c i u m  [ C a + + ] .  
i 

in  p l a t e l e t s  as  a s s a y e d  b y  t he  Q u i n  2 m e t h o d  is  108 + 4nM ( n = 7 2 ) .  

A v a r i e t y  o f  s u b s t a n c e s  e x a m i n e d  o v e r  t he  c o n c e n t r a t i o n  r a n g e  10 -8  

- 10 -5  M~ h a d  no  e f f e c t  on r e s t i n g  [ C a + + ] i ;  t h e s e  i n c l u d e  e p i n e p h r i n e ~  

n o r e p i n e p h r i n e ~  i s o p r e n a l i n e ~  h i s t a m i n e ~  PGEI~ f o r s k o l i n ~  t h e o p h y l l i n e .  

S t i m u l a t i o n  w i t h  t h r o m b i n  o v e r  t he  r a n g e  0 . 0 5  - 0 . 6  U /m l  r e s u l t e d  
++ 

in  a c o n c e n t r a t i o n  d e p e n d e n t  3 -20  f o l d  i n c r e a s e  in  [ C a  ] i  o v e r  b a s a l  

l e v e l s .  P r e i n c u b a t i o n  o f  t h e  p l a t e l e t s  w i t h  PGE I ( I  ~M)  o r  f o r s k o l i n  

( I  ~M)~ d e c r e a s e d  t h e  r a t e  a n d  m a g n i t u d e  of  t he  m a x i m a l  r e s p o n s e  

to t h r o m b i n .  In  c o n t r a s t ~  p r e i n c u b a t i o n  w i t h  I IJ.M i s o p r e n a l i n e ~  h i s t a m i n e  

o r  5 -HT h a d  no  e f f e c t  on t he  r a t e  o r  m a g n i t u d e  o f  t h e  m a x i m a l  r e s p o n s e .  

A d d i t i o n  o f  PGE o r  f o r s k o l i n  a f t e r  t h r o m b i n  s t i m u l a t i o n  r e d u c e d  the  
I 

t i m e  r e q u i r e d  f o r  t h e  s t i m u l a t e d  c a l c i u m  to  r e t u r n  to  b a s e l i n e  l e v e l  

( F i g .  l a ) ;  t h i s  w a s  p o t e n t i a t e d  b y  t h e o p h y l l i n e .  

I n c u b a t i o n  o f  Qu in  2 l o a d e d  p l a t e l e t s  w i t h  t h e  c a l c i u m  a n t a g o n i s t s  

v e r a p a m i l ~  d i l t i a z e m ~  PN 200-110  o r  w i t h  t h e  c a l c i u m  a g o n i s t  B a y  

K 8644 ( F i g  I b )  o v e r  t h e  c o n c e n t r a t i o n  r a n g e  10 -8  - I 0 -5M~ d i d  no t  

a l t e r  t h e  r e s t i n g  c a l c i u m  l e v e l  to a s i g n i f i c a n t  d e g r e e ,  D e p o l a r i s a t i o n  

o f  t h e  p l a t e l e t s  w i t h  50 mM KCI e i t h e r  a l o n e  o r  in  c o m b i n a t i o n  w i t h  

B a y  K 8644 y i e l d e d  a n e g a t i v e  r e s u l t .  P r e i n c u b a t i o n  w i t h  d i l t i a z e m  

o r  PN 200-110  (10 -8  - I 0 - 5 M )  d i d  no t  i n h i b i t  e i t h e r  t h e  r a t e  o r  m a g n i t u d e  
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F i g u r e  I :  (a)  The ef fect  of I ~M PGE. ( - - - )  oo. the t h romb in  (0 2 
l 2 +  " U/ml )  s t i m u l a t e d  inc rease  in [Ca ] .  ( ) .  P~G+E_. was 

I z ~  ! added  a f t e r  t h romb in  as i n d i c a t e d .  Basal  [Ca ] .  was 
96 nM, t h romb in  s t i m u l a t i o n  incr 'eased th i s  to 98~) nM. 

(b)  The_~qr'espon_s~.e of  washed p l a t e l e t s  to BAY K 864.4 
(10 ~ -  10 ~M .) 
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+4- 
of the  t h r o m b i n  s t i m u l a t e d  i n c r e a s e  in [Ca  ] i "  At r e l a t i v e l y  h i g h  

c o n c e n t r a t i o n s  ( I 0 - 5 M ) ,  v e r a p a m i l  i n c r e a s e d  the  t ime  r e q u i r e d  to r e a c h  

the p l a t e a u  f rom 40 sec to 3 min w i t h o u t  c h a n g i n g  the m a x i m a l  r e s p o n s e .  

A d d i t i o n  of  Bay  K 8644 (10 -8  - 10 -5 )  bo th  b e f o r e  and  a f t e r  t h r o m b i n  

s t i m u l a t i o n  d i d  not  h a v e  a n y  e f f e c t .  

45Ca ++ The t ime  cou rse  of  u p t a k e  i n t o  w a s h e d  p l a t e l e t s  was meas -  

u r e d .  Us ing  t h r o m b i n  (0 .05  - 0 .5  U / m l )  as a s t i m u l a n t ~  an i n i t i a l  

r a p i d  u p t a k e  was  seen ( F i g .  2 ) .  The i n c r e a s e  was  c o n c e n t r a t i o n  d e p e n d e n t  

o v e r  the r a n g e  0 .05  - 0 .5  U / m l .  A c o n c e n t r a t i o n  of 0 .2  U/ml  was chosen  

as a s u f f i c i e n t  s t i m u l u s  to g i v e  an e a s i l y  m e a s u r a b l e  i n c r e a s e  in 

[Ca++]i .  E p i n e p h r i n e  (10 -8 - 10-4M), did not i nc r ea se  45Ca ++ up t ake  

s i g n i f i c a n t l y .  The a d d i t i o n  of  Bay  K 8644 o r  a n y  of the a n t a g o n i s t s  

o v e r  the  c o n c e n t r a t i o n  r a n g e  10 -8  - 10-5M, d i d  not  in a n y  w a y  e f fec t  

the  u n s t i m u l a t e d  u p t a k e  of 45Ca ++ i n t o  the  w a s h e d  p l a t e l e t s  ( T a b l e  

1) .  As a l r e a d y  o b s e r v e d  w i t h  Quin  2~ d e p o l a r i s a t i o n  w i t h  50 mM KCI 

e i t h e r  a l o n e  or  in c o m b i n a t i o n  w i t h  c a l c i u m  c h a n n e l  m o d u l a t o r s  d i d  

no t  i n f l u e n c e  45Ca ++ u p t a k e .  When these  d r u g s  we re  a d d e d  s i m u l t a n e o u s l y  

w i t h  t h r o m b i n  o r  10 min p r i o r  to the  a d d i t i o n  of  t h r o m b i n ,  the  i n c r e a s e  

in [ C a + + ] .  due  to t h r o m b i n  ( 0 . 2 U / m l )  was  no t  a f f e c t e d .  
I 

The p o s s i b l e  e x i s t e n c e  of a Na+ /Ca  ++ e x c h a n g e  sys tem was i n d i r e c t l y  

i n v e s t i g a t e d  by  b l o c k a d e  of the  Na+/K + ATPase.  Th is  causes  [ N a + ] .  
I 

4-4- 
to i n c r e a s e  a n d  in t h e o r y ,  s h o u l d  cause  an i n c r e a s e  in Ca u p t a k e  

v i a  the  Na+/Ca ++ e x c h a n g e  mechan i sm ( 4 ) .  T r e a t m e n t  w i t h  10 NM o u a b a i n  

(15 min p r e i n c u b a t i o n )  r e s u l t e d  in a 41 + 6% (n=3) d e c r e a s e  in 86Rb + 

u p t a k e .  However~ t h i s  d i d  not  h a v e  a n y  e f f ec t  on e i t h e r  the  r e s t i n g  

F i g u r e  2: 

300- 

~0 200" 

o 
E I00- 

I"4 
8 
,~ O- 

i I I I 

0 30 6'0 910 1'20 
s e c  

The t ime course  of u n s t i m u ( a t e d .  ( - 0 - )  and  0 .2  U/ml 
t h r o m b i n - s t i m u l a t e d  ( " - ~ )  4bca2+ i n f l u x  in washed  p l a t e l e t s  
over 2 m in .  
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Tab le  I 

Effect of ca lc ium an tagon i s t s  and Bay K 8644 (I I/M) on basa l  ~ I  
(50 raM) d e p o l a r i s a t i o n  and th rombin  (0.2 U/ml)  s t imu la t i on  of a 2+ 
i n f l u x .  The incuba t ion  time was 2 b i n  and .~,~e ~ s u l t s  are expressed 
as^% of the contro l  va lues  for  r)>3..~_Basal ~ C a "  i n f l u x :  56 +^6 pmoles/  
10 c e l l s ,  n=12; K C I - s t l m u J a t e d  Ca i n f l u x :  54 + 4 p m o l e ~ / l O  c e l l s ,  

4b Z+ -- t5 
n=6; thrombin  s t imu la ted  Ca i n f l u x :  195 + 16 p m o l e s / l O  c e l l s ,  
n=9).  

Basal  KCI Thrombin 

D i l t i azem 118 + 9 104 + 1 103 + 2 

Verapami l  113 + 18 106 + 2 92 + 6 

PN 200-110 123 + 6 94 + 2 102 + 4 

Bay K 8644 100 + 16 93 + 6 104 + 8 

or" t h r ,omb in  s t i m u l a t e d  i n c r e a s e  in [ C a + + ] .  a n d  d i d  not  i n f l u e n c e  45Ca ++ 
i 

u p t a k e  ( T a b l e  2 ) .  

DISCUSSION 

The m a i n  o b j e c t  o f  t h i s  i n v e s t i g a t i o n  was  to i d e n t i f y  t he  m e c h a n i s m s  

of  c a l c i u m  e n t r y  i n t o  t he  p l a t e l e t ,  u s i n g  a v a r i e t y  of  p h a r m a c o l o g i c a l  

t oo l s  as  p r o b e s .  We h a v e  c o n f i r m e d  t h a t  t h r o m b i n  c a u s e s  an e l e v a t i o n  

of  45Ca ++ i n f l u x  i n t o  t he  ce l l  (14) s u g g e s t i n g  an i n c r e a s e  in m e m b r a n e  

p e r m e a b i l i t y  w i t h  r e s p e c t  to c a l c i u m .  I t  is k n o w n  t h a t  p a r t  of  the  

i n c r e a s e  in [ C a + + ] i  is d u e  to r e l e a s e  f r om  i n t r ' a c e l l u l a r "  s t o r e s  (6) 

b u t  the  ma in  p a r t  is  i n f l u x  of c a l c i u m .  The r e s u l t s  p r e s e n t e d  h e r e  

show t h a t  c a l c i u m  i n f l u x  d u e  to t h r o m b i n  c a n n o t  be b l o c k e d  b y  a 

v a r i e t y  of c a l c i u m  a n t a g o n i s t s ,  i n d i c a t i n g  t h a t  t he  i n f l u x  o c c u r s  v i a  

a p a t h w a y  w h i c h  is  d i f f e r e n t  f r om  the p o t e n t i a l  s e n s i t i v e  c a l c i u m  c h a n n e l .  

T a b l e  2 

The effect of 10 -5 M ouabain~+(15 b i n  p r e i n c u b a t i o n )  on p l a t e l e t  r es t i ng  
atqd . thrombin s t imu la ted~ [Ca  - ] .  as measured by Quin 2, n=3, and 
4bCa 2+ i n f l u x  (pmoles/ lO ~ cells,)2 b i n ) ,  n=3. 

Rest ing 

[ Ca2+] i (nM) 45Ca2+ 

T h r o m b i n - s t i m u l a t e d  

[Ca2+]i (nM) 45Ca 2+ 

Cont ro l  70 + 6 61 + 2 880 + 80 248 + 10 

Ouabain 70 + 7 66 + 2 930 + 90 276 + 3 
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D e p o l a r i s a t i o n  of the p l a t e l e t s  w i th  50 mM KCI, the " c l a s s i c a l "  

method for  tes t i ng  for  p o t e n t i a l  s e n s i t i v e  ca l c ium channe l s  (15,16,17)  

++ 45Ca++ d id  not ef fect  e i t h e r  the [Ca ] i  o r  i n f l u x  (Tab le  1). Rest ing  

[Ca++] .  and u n s t i m u l a t e d  45Ca ++ i n f l u x  were una f fec ted  by c a l c i u m  
I 

a n t a g o n i s t s  or  by the c a l c i u m  agon is t  Bay K 8644. It has been repo r ted  

tha t  c a l c i u m  channe l  agon i s t s  a lone  cannot  a c t i v a t e  ca l c ium c h a n n e l s  

and tha t  a modera te  d e p o l a r i s i n  9 s t imu lus  is o f ten r e q u i r e d  for  t h i s  

t ype  of d rug  to man i fes t  i ts  p o t e n t i a t i n g  ac t ion  (18 ,19 ,20) .  However', 
+ +  

even w i t h  pr~ior d e p o l a r i s a t i o n ,  Bay K 8644 d i d  not ef fect  e i t h e r  [Ca ] i  

or  45Ca ++ i n f l u x .  A recent  r epo r t  has i n d i c a t e d  tha t  CGP 28392, a 

c a l c i u m  agon is t  wh ich  is s t r u c t u r a l l y  d i f f e r e n t  f rom Bay K 8644, inc reases  

[Ca++]  i in p l a t e l e t s  (21) .  

Our r e s u l t s  con f i rm  the o b s e r v a t i o n  tha t  [Ca++] .  leve ls  in the 
I 

p l a t e l e t  are  r e g u l a t e d  by c y c l i c  AMP (22,23,24) .  P re t rea tmen t  w i th  

agents  tha t  s t i m u l a t e  a d e n y l a t e  cyc lase ,  p r o s t a g l a n d i n  E 1 and f o r s k o l i n ,  

reduce both  the ra te  and m a g n i t u d e  of the max ima l  response to t h romb in  

s t i m u l a t i o n .  A d d i t i o n  of these substances a f t e r  t h romb in  s t i m u l a t i o n  

causes the e l e v a t e d  [Ca++ ] i  to r a p i d l y  r e t u r n  to the r e s t i n g  level  

(Fi 9.  l a ) .  In a d d i t i o n ,  we have  con f i rmed the o b s e r v a t i o n  tha t  a c t i v a t i o n  

by e p i n e p h r i n e  is i ndependen t  of ca l c i um i n f l u x  and i n t r a c e l l u l a r  

re lease  (14 ,22 ,25 ,26 ) ,  wh ich  however  is d i s p u t e d  (27,28) when a d i f f e r e n t  

me thodo log i ca l  a p p r o a c h  is used. 

It has been suggested  tha t  the inc rease  in [ N a + ] i  caused by 

the i n h i b i t i o n  of Na+/K+ATPase cou ld  cause an inc rease  in [Ca++] .  
I 

by a decreased a c t i v i t y  o f  the Na+/Ca ++ e x c h a n g e  system (29) .  The 

inc rease  in [Ca++] .  seen in p l a t e l e t s  and o the r  ce l l s  in h y p e r t e n s i v e  
I 

p a t i e n t s  (30,31) has been e x p l a i n e d  in p a r t  by t h i s  hypo thes i s  (29).  

Our r e s u l t s  demons t ra te  that  i n h i b i t i o n  of the u p t a k e  of 86Rb +, i n d i c a t i n  9 

Na+/K+ATPase b l ockade ,  d i d  not i n f l uence  e i t h e r  [Ca++] i  o r  45Ca ++ 

i n f l u x .  It  appea rs  the re fo re  tha t  a Na+/Ca ++ e x c h a n g e  mechanism i f  
++ 

p resent  on the human p l a t e l e t  does not p l a y  a ma jo r  ro le  in Ca 

homoestas is .  In summary ,  us ing  c l a s s i c a l  s t i m u l a n t s  ( h i g h  KCI) and 

a wel l  desc r ibed  p l a t e l e t  s t i m u l a n t  ( t h r o m b i n )  as wel l  as a ca l c ium 

agon i s t  and a n t a g o n i s t s ,  we have  found no ev idence  fo r  f u n c t i o n a l  

p o t e n t i a l  s e n s i t i v e  ca l c ium channe l s  on p l a t e l e t s .  

I .  
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