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' F i b r i l s '  in  H u m a n  B l o o d  P l a t e l e t s  

D u r i n g  inves t iga t ions  conce rn ing  t he  s torage  of sero- 
t o n i n  in h u m a n  pla te le ts ,  wh ich  h a v e  inc luded  a s t u d y  of 
t he  u l t r a s t r u c t u r e  of p la te le t s  f rom n o r m a l  sub jec t s  an d  
f rom p a t i e n t s  w i t h  t he  carc inoid  syndrome ,  we h a v e  fre- 
q u e n t l y  obse rved  w i t h i n  t he  c y t o p l a s m  of n o r m a l  p la te -  
lets  a s y s t e m  of f i l amen t s  or f ibri ls  m e a s u r i n g  approx i -  
m a t l e y  200 A in d iamete r .  These  f i l amen t s  a p p e a r  to  con-  
sist  of a single a g r a n u l a r  m e m b r a n e  enclosing a less 
e lec t ron  dense  core a n d  t h e y  cha rac te r i s t i ca l ly  fo rm 
para l le l  bundles ,  o f ten  e x t e n d i n g  t h r o u g h o u t  t he  cell a n d  
in to  t he  processes (Figure 1). Occas iona l ly  t h e y  are ar-  
r anged  c i r cumfe ren t i a l ly  a r o u n d  t he  p e r i p h e r y  of t he  cell, 
b u t  more  f r e q u e n t l y  t h e y  h a v e  t h e i r  or igin in  t he  cen t re  
of t he  p l a t e l e t  where  t h e y  m a y  be  so t i g h t l y  packed  t h a t  
a t  low magn i f i ca t ions  t he  a rea  appea r s  to  be  of un i fo rm  
dens i ty .  

I t  is i m p o r t a n t  t h a t  th i s  cy top la smic  fea tu re  is dis- 
t i ngu i shed  f rom the  t u b u l a r  s t r u c t u r e  (Figure 2) (approx.  
400 ] t  in  d iameter )  wh ich  is also seen in  h u m a n  b lood  
pla te le ts .  These  la rger  tubules ,  wh ich  resemble  a s m o o t h  
endop lasmic  re t i cu lum,  c lear ly  c o m m u n i c a t e  w i th  t h e  
smal l  vacuoles  seen in n o r m a l  p la te le t s  and  i t  is these  
t ubu le s  and  vacuoles  which  are more  p r o m i n e n t  in p la te -  
lets  f rom p a t i e n t s  w i t h  the  carc inoid  s y n d r o m e  w h e n  t h e y  
c o n t a i n  h i g h  c o n c e n t r a t i o n s  of sero tonin .  

The  smal le r  f ibri ls  h a v e  been  obse rved  i n  p la te le t s  f rom 
4 n o r m a l  sub jec t s  a n d  also in n o r m a l  p la t e l e t s  a f te r  incu-  
b a t i o n  w i t h  se ro ton in  (2000-2500 ng  serotonin/109 p la te -  
lets). T h e y  h a v e  on ly  occas ional ly  been  obse rved  in 
p la te le t s  f rom p a t i e n t s  w i t h  t he  carc ino id  s y n d r o m e  
(4000-8000 ng  se ro ton in /10  ~ pla te le ts ) ,  a n d  are no t  con-  
s idered to  be associa ted  w i t h  increased  se ro ton in  s torage.  

Since t h e y  are more  f r e q u e n t l y  seen in cells in  wh ich  
t he  cy top l a smic  processes  are more  p r o m i n e n t ,  i t  is pos-  
sible t h a t  these  f ib r i l l a ry  e l emen t s  m a y  be assoc ia ted  
w i t h  t he  ' con t rac t i l e  p ro t e in '  k n o w n  to  be  p re sen t  in  
b lood  p la t e l e t s  (BETTEX-GALLAND a n d  LUSCHER 1,2 a n d  

Fig. 2. Platelets from a patient with the carcinoid syndrome showing 
prominent tubular structure communicating with the larger vacuoles. 

Uranyl acetate stain, x 33,000. 

GRETTE3). Th i s  p ro te in ,  wh ich  rep resen t s  a b o u t  15% of 
t h e  t o t a l  p l a t e l e t  p ro t e i n  in  h u m a n  p la te le t s  a n d  s l ight ly  
more  in pig  p la te le ts ,  can  be  e x t r a c t e d  w i t h  KC1 a t  h igh  
ionic s t reng ths ,  a n d  a t  lower ionic s t r e n g t h s  i t  has  been  
s h o w n  to h a v e  a n  A T P - s p l i t t i n g  a c t i v i t y  (BETTEX- 
GALLAND a n d  LUSCHER2). I t s  role in  viscous m e t a m o r -  
phosis,  c lot  r e t r a c t i o n  a n d  s imi la r  m e c h a n i s m s  wh ich  
re su l t  in  a s y m m e t r y  of the  p l a t e l e t  is b y  no  means  clear,  
b u t  t h e  f o r m a t i o n  of A D P  b y  in t r ace l lu la r  ATP-ase  ac- 
t i v i t y  m a y  be  of cons iderab le  s ignif icance in p la t e l e t  ad-  
hesiveness ,  agg rega t ion  an d  o t h e r  less severe a l t e ra t ions  
in  t h e i r  phys i ca l  proper t ies .  T h e  para l le l  o r i en t a t i o n  of 
these  fibrils,  cons idered  t o g e t h e r  w i t h  t h e  k n o w n  solu- 
b i l i ty  cha rac t e r i s t i c  of t h e  1)latelet con t rac t i l e  p ro t e in  
(BETTEX-GALLAND an d  LUSCHER2), would sugges t  t h a t  
t h e i r  degree of d i f f e ren t i a t ion  m a y  be  d e p e n d e n t  u p o n  
changes  in local ionic co n cen t r a t i o n s  w i t h i n  t h e  cell cyto-  
p lasm.  

Zusammen/assung. I m  Ver l au f  e l ek t ronenmikroskop i -  
scher  U n t e r s u c h u n g e n  der  T h r o m b o c y t e n  des Menschen  
w u r d e n  F ib r i l l en  y o n  e twa  200 A i m  D u r c h m e s s e r  beob-  
ach te t ,  die ]3tindel b i lden,  welche  s ich d u r c h  die ganze 
Zelle u n d  in  die c y t o p l a s m a t i s c h e n  For ts / i tze  e r s t r ecken  
k6nnen .  Diese S t r u k t u r  s t e h t  m i t  d e m  V o r h a n d e n s e i n  
eines k o n t r a k t i l e n  P ro t e ins  im Z u s a m m e n h a n g .  
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Fig. 1. Bundles of fine filaments extend across the central platelet 
into a cytoplasmic process. Similar filaments in an adjacent platelet 
lie parallel to the boundary membrane. Uranyl acetate stain. 

x 33,000. 

1 M. BETTEX-GALLAND and E. F. LUSCHER, Biochem. biophys. 
Acta 49, 536 (1961). 

2 31[. BETTEX-GALLAND and E. F. LUSCHER, A.dv. Protein Chem. 20, 
1 (1965). 

3 K. GRETTE, Aeta physiol, seand. 56, Supp. 195 (1965). 
4 Present address: St. Luke's Hospital, Bradford, Yorkshire. 


