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Influence of atractyloside on the release of serotonin and of nucleo- 
tides by human platelets, induced by ADP or collagen 

Release of serotonin Release of nucleotides 
Concentration (%) (%) 
of atrac- 
tyloside ADP Col- No ADP Col- No 
(M) lagen agent lagen agent 

0 59 60 0 33 44 0 

10 -6 61 60 0 40 55 0 
5 • 10 -6 61 61 0 37 48 0 

2 x 10 ~ 58 60 0 40 58 0 

10 4 59 61 0 41 53 0 

5 x 10 -4 60 60 0 41 56 0 

1 Z 3 

1[ 

Recorder tracings of the transmission curves of stirred human PRP, 
induced to aggregate by 10-~M ADP or 20 ~g/ml collagen. Curve 1 : 
ADP--controI. Curve 2: ADP + 10 4M atractyloside. Curve 3: 
collagen-control. Curve 4: collagen + 10-4M atractyloside. 

The release of nucleot ides  was e s t ima ted  by  measur ing  
the  difference of ex t inc t ion  at  260 n m  b e t w een  the  per-  
chloric acid ex t rac t s  of t r ea t ed  and u n t r e a t e d  sed imented  
p la te le ts  13. This m e t h o d  is just i f ied by  the  s imilar i ty  
be tween  the  absorp t ion  spec t ra  of A D P  and  perchloric 
acid ex t rac t s  of h u m a n  pla te le ts  and of the  mater ia l  
released by  t h e m  14. 

Results. The Figure shows some of the  curves of the  
t ransmiss ion  change  of s t i r red P R P  dur ing  aggregat ion 
by  A D P  and  by  collagen, wi th  and wi thou t  addi t ion  of 
10-aM at rac tylos ide .  The curves of the  samples  con- 
ta in ing  10 -6 to  5 • 10-~M a t rac ty los ide  were very  similar  
to  those  shown in t he  Figure.  The co mp o u n d  had  no 
effect  on the  aggregation,  in accordance wi th  t he  f inding 
of ABDULLA ~. At rac ty los ide  alone caused no aggregat ion 
or change in the  t r ansmiss ion  of t he  sample.  

The Table shows t h a t  a t rac ty los ide  had  no influence on 
the  release of serotonin  and of nucleot ides  under  t he  con- 
di t ions of our  expe r imen t s  a t  concen t ra t ions  of up to  
5 • 10-4M. This  suppor t s  the  cu r ren t  v iew t h a t  nucleo- 
t ides  and  serotonin  are released toge the r  by  a mechan i sm 
which is d i f ferent  f rom the  t r ans loca t ion  of nucleot ides 
t h rough  the  mi tochondr ia l  membrane .  Since the  p la te le t  
release reac t ion  has  m a n y  character is t ics  in c o m m o n  wi th  
o ther  release react ions  is, these  f indings m a y  be of general  
impor t ance  16. 

Zusammen/assung. Atrac ty los id  ha t  bet menschl ichen  
Blutpl~Lttchen keinen Einf luss  auf die Aggregat ion und  
auf die Fre i se tzungsreak t ion  durch  A D P  und  Kollagen 
in vitro.  
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D i f f e r e n t i a l  N e u r o n a l  R a d i o s e n s i t i v i t y  a s  a T o o l  

The purpose  of th is  note  is to p resen t  a new experi-  
men ta l  app roach  to the  s t u d y  of shor t  neurona l  connec-  
t ions  t h a t  will c o m p l e m e n t  the  r a the r  sparse me thodo logy  
now available for t h a t  purpose.  The ra t ionale  beh ind  the  
m e t h o d  here p resen ted  is t he  possibi l i ty  o f  p rovok ing  
considerable  and r a the r  selective damage  to a given 
neuronal  populat ion,  t h a t  of the  small  in terneurons ,  
while a lmos t  spar ing - a t  least  f rom a connect iona l  v iew 
po in t  - all o the r  neurona l  elements .  For  th is  purpose,  
advan tage  was t aken  of the  different ia l  neurona l  radio- 
sens i t iv i ty  1, ~ t h a t  for a given dose and  t ime  of evolut ion  
prevai ls  be tween  granule cells and all o ther  neuronal  
c o m p o n e n t s  of the  ol factory  bulb.  

Body  shielded ra ts  were i r rad ia ted  on the  head  wi th  
a dose of 20,000 r X-rays .  24 h pos t  i r radiat ion,  the  bra ins  
were excised af ter  perfus ion wi th  osmic or g lu ta ra ldehyde  
solutions.  The ol factory  bulbs  were processed for e lectron 

f o r  t h e  S t u d y  of  S h o r t  C o n n e c t i o n s  

microscopy observat ion.  Degenera t ing  t e rmina l  endings  
of t he  e lectron dense t y p e  were observed at  the  level of 
the  p lexi form layer, in synap t ic  con tac t  wi th  ramifica-  
t ions  of the  accessory dendr i t ic  b ranches  of the  mi t ra l  
cells (Figure 1). In  some sections the  synapt ie  site and  
the  synap t i c  vesicles a t  the  mi t ra l  side of the  con tac t  
were easily identif ied.  The te rminals  exhib i ted  graded 
a l tera t ions  f rom crowding of synap t i c  vesicles and dis- 
rup t ion  of mi tochondr i a  to an ex t r eme  densif icat ion of 
the  whole synap t ic  sac. However ,  in some of the  la t te r  
terminals ,  mi tochondr ia ,  a l though ex t remely  electron 

1 R. F. DE ESTABLE, J. F. ]ESTABLE-PuIG and W. HAYMAKER, J. 
appl. Phys. 35, 3098 (1964). 

2 j.  F. ESTABLE-P~IG, Diss. Stanford University (1968). 
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opaque ,  were sti l l  recognizable .  Some of these  prof i les  
were s u r r o u n d e d  b y  as t rogl ia l  processes  w i t h  a b u n d a n t  
g ranu les  of glycogen.  Because  of t h e i r  p o s t s y n a p t i c  posi-  
t i on  t owards  t he  m i t r a l  cell dendr i te ,  a n d  t a k i n g  in to  
a c c o u n t  t i le  i n t ense  pyknos i s  of m a n y  i n t e r n a l  g ranu le  
cell p e r i k a r y a  found  in these  specimens ,  t he  degene ra t i n g  
profi les were iden t i f i ed  as t he  dendr i t i c  g ranu le  t e rmina l s .  
These  profi les  are n o r m a l l y  in rec iproca l  d e n d r o d e n d r i t i c  
synapses  w i t h  dendr i t i c  b r a n c h e s  of m i t r a l  cells. Degenera-  
t i on  of t h e  g ranu lo  m i t r a l  rec iprocal  synapses  t h e n  occur  
a t  t he  g r a n u l a r  side of t he  c o n t a c t  due to t he  m u c h  h ighe r  
r a d i o v u l n e r a b i l i t y  of g ranu le  cells t h a n  m i t r a l  neurones .  
This  a l t e r a t i o n  is p r e s y n a p t i c  in  re la t ion  to  t he  g ranu lo-  

m i t r a l  p a t h w a y  b u t  p o s t s y n a p t i c  if re fe r red  ~:o t h e  mi t ro -  
g r a n u l a r  d i rec t ion  of t h e  d e n d r o d e n d r i t i c  synap t i c  
complex.  

T h e  precise s t r u c t u r a l  ana lys i s  of sho r t  n e u r o n a l  con- 
nec t ions  a lways  r ep re sen t ed  a fo rmidab le  t a s k  for t he  
n e u r o a n a t o m i s t .  Th i s  r ema i n s  t r u e  despi te  t h e  r ap id  
increase  in t h e  n u m b e r  a n d  v a r i e t y  of m e t h o d s  a n d  
t echn iques  n o w  compos ing  t h e  research  a r m a m e n t a r i u m .  
Indeed ,  m o s t  of our  knowledge  on  t h i s  top ic  is st i l l  
d e p e n d e n t  on  t h e  s t u d y  of Golgi  p r e p a r a t i o n s  to  wh ich  
some precis ion has  u n d o u b t e l y  been  added  b y  e lec t ron  
microscopica l  corre la t ions .  I n  fact,  c o n v e n t i o n a l  s tud ies  
based  on  e x p e r i m e n t a l  d eg en e ra t i o n  h a v e  been  a l m o s t  
exclus ively  d i rec ted  t o w ard s  t h e  s t u d y  of long  connec-  
t ions  b o t h  a t  t h e  l igh t  a n d  e lec t ron  microscopica l  levels. 
One obv ious  m a j o r  l im i t i ng  fac to r  for t h e  e x p e r i m e n t a l  
a p p r o a c h  to  sho r t  connec t ions  is t h e  imposs ib i l i t y  of 
p e r f o r m i n g  lesions w i t h i n  t h e  r ange  of t h e  processes  of 
s h o r t  axon  neu rones  w i t h o u t  p r o d u c i n g  a t  t h e  same  t i m e  
an d  s i te  confus ing  t r a u m a t i c  pa tho logy .  I n  p a r t i c u l a r  
these  l i m i t a t i o n s  h a v e  p r e v e n t e d  our  knowledge  of sho r t  
n e u r o n a l  connec t ions  f rom h a v i n g  prec is ion  on  t h e  s t ruc-  
t u r a l  t y p e  an d  space a r r a n g e m e n t  of ne rve  end ings  
a t t a i n a b l e  t h r o u g h  e lec t ron  microscopy.  Remed ie s  for 
th i s  s i t ua t i on  h a v e  been  o b t a i n e d  b y  t h e  p e r f o r m a n c e  of 
m i n u t e  w o u n d s  of t h e  CNS on precise loci of ce rebra l  
a n d  cerebel lar  cort ices  8-s, t h e  s t u d y  of res idua l  connec-  
t ions  a f te r  seve rance  of t h e  k n o w n  long ones 6, a n d  t h e  
s t u d y  of t h e  d i s t r i b u t i o n  an d  s y n a p t o l o g y  of t h e  pos t -  
synap t i c  profi les p e r t a i n i n g  to t h e  dendr i t i c  a rbo r i za t i ons  
of neu rones  unde rgo ing  r e t rog rade  d eg en e ra t i o n  el ici ted 
b y  a r a t h e r  d i s t a n t  axona l  s ec t ionn ing  ~. 

I t  is be l ieved t h a t  acu te  r a d i a t i o n  i n j u r y  in ce r t a in  
areas  of t h e  CNS, c o m b i n e d  w i t h  e lec t ron  microscopy,  
r ep resen t  a d i rec t ly  v a l u a b l e  tool  for t h e  i nves t i ga t i on  
of shor t  n e u r o n a l  connec t ions .  

Rdsumd. La  radiol4sion a igue du  bu lbe  olfact i f  pro- 
voque  des d o m m a g e s  s61ectifs au x  pe t i t s  i n t e rneurons .  
L ' e x a m e n  au microscope  61ectronique du  t issu  i r radi6  a 
mis  en  6vidence la pr6sence de n o m b r e u s e s  t e r m i n a l e s  en 
d6g6n6rescence, an  n i v e a u  de la couche plexiforme.  Elles 
o u t  6t6 in te rpr6 t6es  c o m m e  6 t a u t  des dendr i t e s  a p p a r t e -  
n a n t  a n x  granuIes  radiol6s6es p a r  leur  pos i t ion  pos t -  
s y n a p t i q u e  dans  des synapses  r6c iproques  avec  des den-  
dr i tes  mi t ra l s .  On propose  d 'u t i l i se r  ce t te  m 4 t h o d e  pou r  
l ' 6 tude  des connec t ions  i n t e rn eu ro n a l e s  cour tes  darts 
ce r ta ins  endro i t s  du  SNC. 
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Plexiform layer of the irradiated rat olfactory bulb; a) a granule 
dendrite terminal (T) with crowded synaptic vesicles is seen in 
synaptic contact with a mitral dendrite (M) ; b) degenerating granule 
terminal (T) with altered mitochondria in synaptic contact with 
mitral dendrite (M); c) very electron dense degenerating granuIe 
terminal (T) in synaptic contact with mitral dendrite (M) ; d) degener- 
ating granule terminals in synapses with mitral dendrite (M); 
e) and f) electron dense degenerating terminals (T) in synapses with 
mitral dendrite (M) are seen surrounded by astrocytic processes 
with glycogen content (A). The arrows point to the synaptie sites. 
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