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c u t a n e o u s  r ac t i on  was expec ted  a, t he  mice  were in jec ted  
i.v. w i th  0.2 ml  of 0.50/o E v a n s  b lue  (E. Merck  AG., 
D a r m s t a d t )  so lu t ion  in phys io logica l  saline.  T h e y  were 
killed by  cerv ica l  d i s loca t ion  a b o u t  30 m i n  later .  Sk in  
was excized and  sc raped  c lean of a d j a c e n t  t issue.  A t  t he  
s i te  of cell in ject ions ,  t he  increased  vascu la r  p e r m e a b i l i t y  
was  m a n i f e s t e d  as r o u n d  or oval  b lue  spots.  These  spots  
were scored b y  ca l cu la t ing  tt~eir surface  areas.  Differences  
be tween  t he  e x p e r i m e n t a l  a n d  con t ro l  s i tes  were e v a l u a t e d  
s t a t i s t i ca l ly  accord ing  to t he  t- test .  

The  resul t s  p re sen ted  in t he  Tab le  show t h a t  13 ou t  
of 16 mice  i m m u n i z e d  to t u m o r  h a d  blue  areas  a t  the  
si te  of t u m o r  cells in jec t ion .  On t h e  o the r  hand ,  on ly  4 
of these  mice  e x h i b i t e d  pos i t ive  r eac t ion  a t  t he  si te  of 
spleen and  l iver  cell in ject ions .  Also, t he  surface of blue 
areas  was s ign i f i can t ly  larger  a t  t he  sites in jec ted  w i t h  
t u m o r  ceils ( P <  0.01). I n  con t ro l  group,  however ,  on ly  
1 ou t  of 8 mice  h a d  pos i t ive  reac t ion ,  b o t h  a t  t he  si te  
of t u m o r  a n d  of spleen and  l iver  cell in ject ions .  

Thus,  we h a v e  found  increased  p e r m e a b i l i t y  of b lood 
vessels a t  t he  si te  of t u m o r  cell i n j ec t ion  in mice  sen- 
s i t ized w i t h  syngene ic  t u m o r  ceils. This  was  s ign i f ican t ly  
less p r o n o u n c e d  in n o r m a l  mice and  i t  the re fore  seems 
t h a t  t he  p h e n o m e n o n  is immuno log i ca l  in  na tu re .  Since 
t he  rec ip ien ts  were syngeneic ,  t he  obse rved  p h e n o m e n o n  
should  be  ascr ibed  to  a n  i m m u n o l o g i c a l  react iorl  aga ins t  
tumor-spec i f i c  ant igen(s) ,  be ing  in fac t  an  express ion  of 
h o m o g r a f t  reac t ion .  I t  has  been  shown  b y  others1,  2, and  
in our  p rev ious  r epo r t  ~, t h a t  h o m o g r a f t  r eac t ion  can  be  

expressed  as a cu t aneous  reac t ion  of t he  de layed  type ,  
d e t e c t a b l e  b y  E v a n s  b lue  sk in  t e s t  24 h a f t e r  an t igen ic  
chal lenge.  I t  is no t  p r o b a b l e  t h a t  t h e  increased  va scu l a r  
p e r m e a b i l i t y  was caused  b y  se rum an t ibod ies ,  because  
a t  4 to  6 h a f t e r  i n t r a d e r m a l  in j ec t ion  of t u m o r  cells 
t he re  was no vis ible  sign of A r t h u s  reac t ion .  F u r t h e r m o r e ,  
i t  is well  k n o w n  t h a t  A r t h u s  p h e n o m e n o n  is h a r d  to 
p roduce  in mice.  Therefore ,  t he  obse rved  increase  of 
vascu la r  p e r m e a b i l i t y  could be  cons idered  as  a conse-  
quence  of a n  immuno log i ca l  r eac t ion  of t h e  de layed  type .  
The  resul t s  descr ibed conf i rm the  f ind ings  of o the r  inves-  
t iga to r s  showing  t h a t  tumor-spec i f i c  an t igens  m a y  pro- 
duce  de layed  h y p e r s e n s i t i v i t y  r eac t ion  in t h e i r  hos t s  4-s. 
E x p e r i m e n t s  dea l ing  w i t h  t i m i n g  of d e v e l o p m e n t  and  
h i s to logy  of t he  r eac t ion  and  w i t h  co r re l a t ion  of E v a n s  
blue skin  t e s t  w i t h  foot  p a d  t e s t  are in  progress.  

Rdsumd. Chez les souris  C57BL sensibilis4es, on  observe  
apr~s une  in jec t ion  i n t r a d e r m i q u e  des an t ig6nes  sp6ci- 
f iques de t u m e u r  ( f ibrosarcome) l ' a p p a r i t i o n  d ' u n e  r6ac- 
t ion  cu tan6e  du t y p e  re tard6 .  Les l ieux d ' i n j ec t i on  f u r e n t  
surveil l6s et  24 h aprgs, la r6ponse  cu t an6e  a 6t6 evalu6e 
pa r  la mesure  du  d i am6 t r e  de la t a che  b leue  (bleu d ' E v a n s )  
qui  a p p a r a i t  k l ' end ro i t  oh l 'on  a in jec t6  des cellules de 
la t u m e u r .  
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A t r a c t y l o s i d e  d o e s  not  Inhibi t  the R e l e a s e  R e a c t i o n  of B lood  P la te l e t s  t 

ABDULLA 2 ha s  r epo r t ed  r ecen t ly  t h a t  a t r ac ty los ide  
inh ib i t s  t he  release of A D P  a f rom blood p la te le t s  d u r i n g  
aggrega t ion  induced  b y  severa l  agen t s  in  p l a t e l e t - r i ch  
p lasma.  A t rac ty los ide  specif ical ly i nh ib i t s  t he  t r ans loca-  
t ion  of aden ine  nuc leo t ides  across t he  inne r  m e m b r a n e  
of m i t o c h o n d r i a ,  p r e s u m a b I y  b y  i n t e r a c t i n g  w i th  a 
pe rmease  ~. I n  t he  course of t he  release r eac t i on  of b lood 
p la te le ts ,  t h e  c o n t e n t  of ce r t a in  organel les  is d i scha rged  
in b u l k  to  t he  ex te r io r  of t he  cell. I n  h u m a n  p la te le t s ,  
these  organelles ,  t h e  dense  bodies,  c o n t a i n  large a m o u n t s  
of ADP,  A T P  a n d  sero tonin .  These  c o m p o u n d s  are  
released t o g e t h e r  w i t h i n  m i n u t e s  of i n d u c t i o n  5. This  
m e c h a n i s m  is f u n d a m e n t a l l y  d i f fe ren t  f rom t he  t r a n s p o r t  
of nuc leo t ides  in  m i t o c h o n d r i a ,  a n d  i t  t he re fo re  seemed 
jus t i f ied  to  r e e x a m i n e  t he  f ind ings  of ABDIJLLA a n d  to 
e x t e n d  t h e  i n v e s t i g a t i o n  to  t he  release of sero tonin .  

H u m a n  P R P  was p r e p a r e d  f rom t he  b u f f y  coats  of 
c i t ra ted ,  1-day-old  b lood 6,7. I t  was a d j u s t e d  to  p H  6.8 
a n d  i n c u b a t e d  w i t h  gent le  s h a k i n g  for one h o u r  a t  18 ~ 
w i t h  serotonin-14C 8 a t  a f inal  c o n c e n t r a t i o n  of 0.7 ~ M  and  
0.04 ~xC/ml. A sample  of t h i s  P R P ,  s u p p l e m e n t e d  w i th  
KC1, CaC!~, Tris-buffer, pla te le t - f ree  p l a s m a  a n d  v a r y i n g  
a m o u n t s  of a t r ac ty los ide  0 was s t i r red  in the  s ample  t u b e  
of a s p e c t r o p h o t o m e t e r  a t  37 ~ T he  sample  c o n t a i n e d  
in a v o l u m e  of 5 m l :  0.4 ml  of label led  P R P  c o n t a i n i n g  
a b o u t  1.5 • 109 p la t e l e t s ;  1.1 ml  of c i t r a t ed  p l a s m a ;  Tris, 
70~xmoles; KC1, 6 0 ~ m o l e s ;  CaC12, 1 0 ~ m o l e s ;  NaC1, 
300 txmoles; a t rac ty los ide ,  0-2.5 vmoles.  The  p H  was 7.4 
a t  37 ~ 

Af te r  2 ra in  of p rewarming ,  e i t he r  5 • 10 -s moles of 
A D P  or 0.1 m g  of col lagen ~~ were added.  A t h i r d  series 
of samples  w i t h  t he  same  c o n c e n t r a t i o n s  of a t r ac ty los ide  
was t r e a t e d  in  t he  s ame  way,  excep t  t h a t  t he  aggrega t ing  
a g e n t  was  omi t t ed .  P l a t e l e t  agg rega t ion  was assessed 

b y  record ing  t he  t r a n s m i s s i o n  a t  600 nm.  Af te r  5 rain,  
t he  m i x t u r e  was cooled in ice a n d  22 ~moles  of E D T A  
were added.  The  sample  was cen t r i fuged  a n d  t he  rad io-  
a c t i v i t y  of 0.2 ml  of the  s u p e r n a t a n t  m e a s u r e d  b y  l iquid  
sc in t i l l a t ion  c o u n t i n g  11. Coun t ing  of a s ample  of u n t r e a t e d  
d i lu ted  P R P  p rov ided  the  t o t a l  ac t iv i ty ,  and  a sample  oI 
t h e  s u p e r n a t a n t  of t he  ~C- labe l led  P R P  p r o v i d e d  t h e  
a c t i v i t y  no t  t a k e n  up  b y  t he  pla te le ts ,  w h i c h  a m o u n t e d  
to 5 - 7 %  of t h e  t o t a l  ac t iv i ty .  F r o m  these  f igures t h e  
pe rcen t age  of release of se ro ton in  was ca lcu la ted  1~. 

I Supported by the Schweizerischer Nationalfonds zur F6rderung 
der wissenschaftlichen Forschung. 
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plasma; Tris, tris-(hydroxymethyl) methane; EDTA, ethylene 
diamino tetra-acetate. 
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8 Obtained from the Radiochemical Centre, Amersham (U.K.). 
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i0 Laboratoire Stago, Asnikres-sur-Seine (France); repolymerized 
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11 Scintillator used: 5.0 ml of methanol§ 10.0 ml of 1% butyl- 
PBD (CIBA, Basle, Switzerland) in toluene. 
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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). 


