
15. 1. 1970 Special ia  8 7  

Specific Activity  of ~C-Labe l l ed  Serotonin  Released f rom H u m a n  Blood Plate lets  ~ 

Blood p la te le t s  wh ich  are i nduced  to aggrega te  by, for 
ins tance ,  A D P  2, re lease a v a r i e t y  of subs tances ,  a m o n g  
wh ich  are aden ine  nucleot ides  a n d  biogenic  a t o n e s .  This  
so-called ' release r eac t ion '  is o f ten  assessed b y  m e a s u r i n g  
t he  release of 14C b y  p la te le t s  wh ich  h a v e  been  i n c u b a t e d  
p rev ious ly  w i t h  se ro ton in  label led wi th  14Ca 6 P la te le t s  
t ake  up  se ro ton in  r ap id ly  and  eff ic ient ly  in vi t ro ,  a n d  
release m u c h  of i t  du r ing  the  release reac t ion .  Also t he  
a s say  of 14C is b o t h  s imple r  a n d  more  sens i t ive  t h a n  the  
assay  of sero tonin .  The  c o n t e n t  of x4C in the  ex t ra -  
cel lular  fluid is, however ,  a t r ue  measure  of t h e  se ro ton in  
re leased on ly  if t he  serotonin-x4C t a k e n  up  is mixed  
homogenous ly  w i t h  t he  se ro ton in  a l r eady  p re sen t  in  t he  
cell. This  is no t  t r i v i a l  s ince the  c o n t e n t  of t he  p la t e l e t s  is 
c o m p a r t m e n t a l i z e d ,  a n d  ce r t a in  subs t ances  are dis t r i -  
b u t e d  be tween  s epa ra t e  pools. Se ro ton in  is local ized pre-  
d o m i n a n t l y  in t h e  so-called ve ry  dense bodies  or osmio-  
phi l ic  granules% 8. Some, however ,  has  been  found  dis- 
persed  t h r o u g h o u t  t he  p la te le t s  7,". DAVIS a n d  WHITE" 
s tud ied  p la te le t s  b y  a u t o r a d i o g r a p h y  a f te r  l abe l l ing  w i t h  
sero tonin-3H;  t h e y  p resen ted  ev idence  t h a t  t h e  non-  
g r anu l a r  se ro ton in  is released p re fe ren t i a l ly  upon  a d d i t i o n  
of A D P  or upon  c lot t ing.  STACEV 1~ found  t h a t  h u m a n  
c i t r a t ed  P R P  2 releases se ro ton in  upon  t r e a t m e n t  w i th  
A D P  only  if t he  p la te le t s  h a v e  been  loaded  p rev ious ly  
w i t h  serotonin ,  a n d  has  conc luded  t h a t  on ly  excess sero- 
t o n i n  is re leased t o g e t h e r  w i t h  p a r t  of the  aden ine  
nucleot ides .  

Hence  i t  is possible  t h a t  se ro ton in  is s tored  in two or 
more  sepa ra te  pools;  t h a t  these  pools are label led a t  dif- 
f e ren t  ra tes  a n d  t h a t  t h e y  are released to d i f fe ren t  de- 
grees. U n d e r  these  condi t ions ,  the  a m o u n t  of x4C released 
would  no t  r ep resen t  t he  release of the  endogenous  sero- 
ton in .  

In  view of th i s  poss ib i l i ty  I h a v e  measu red  the  specific 
a c t i v i t y  of the  se ro ton in  released by  A D P  f rom p la te le t s  
which  had  been loaded  w i th  se ro ton in  nC, of t he  sero- 
t on in  r en ia in ing  in the  p]a te le ts  a f t e r  th is  t r e a t m e n t ,  and  
of the  se ro ton in  of a sample  of label led p la te le t s  no t  
t r e a t e d  w i th  ADP.  

H u m a n  c i t r a t ed  P R P  (pH 6.8) was s h a k e n  for 45 min  
a t  18~ wi th  serotonin-14C a t  a f inal  c o n c e n t r a t i o n  of 
1 ix/V/and 0.04 ixc/ml. 2.5 ml  of t he  label led PRY ), supple-  
m e n t e d  w i th  KCl, CaC12 and  Tris-HC1, was s t i r red  in a 
t u r b i d i m e t e r  n , t2  in  a t o t a l  vo lume  of 5 ml  a t  37 ~ a n d  
a t  a p H  of 7.3. The  f inal  concen t r a t i ons  were:  K+, 
13.5 m M ;  t o t a l  Ca, 3 r a M ;  free C ++, 0.22 m M t a ;  Tris, 
51 r a M ;  pla te le ts ,  ca. 2 • 10"/rnl. Af ter  2 rain, A D P  was 
a d d e d  to a f inal  c o n c e n t r a t i o n  of 0.1 m M  and  t he  s t i r r ing  
c o n t i n u e d  for 5 m i n  du r ing  wh ich  s t rong  aggrega t ion  
occurred.  E D T A  was t h e n  added  to a c o n c e n t r a t i o n  of 
7 raM,  the  m i x t u r e  p laced  in ice and  cen t r i fuged  for 
10 min  a t  a b o u t  3000 g. The  s e d i m e n t  was h o m o g e n i z e d  in 

5 ml of water .  2 ml  of t he  h o m o g e n a t e  and  of the  super-  
n a t a n t  were dcp ro te in i zed  b y  the  a d d i t i o n  of 0.8 ml 7% 
ZnSO 4 a n d  0.4 ml  1 N  NaOH,  fol lowed b y  cen t r i fuga t ion .  
The  e x t r a c t s  were assayed  for se ro ton in  f l uo rome t r i ca l ly  
accord ing  to CROSTI and  LUCCHSLL114 w i t h  t h e  a id  of a n  
A m i n c o - B o w m a n  spec t ro f luoromete r ,  and  for ~4C in a 
T r i ca rb  l iquid  sc in t i l l a t ion  counter ,  a f te r  m i x i n g  0.2 ml  
of e x t r a c t  w i t h  5 ml  of m e t h a n o l  and  10 ml  of a 1% solu- 
t ion  of B u t y l - P B D  in to luene .  A con t ro l  s ample  of t he  
labeIIed P R P  was d i lu ted  w i t h  sal ine to t he  same  con- 
c e n t r a t i o n  of p la te le t s  a n d  t r e a t e d  f u r t h e r  l ike t h e  
aggrega ted  suspens ion  of p la te le ts .  

P R P  was p r e p a r e d  f rom the  pooled bu f fy  coats  of 
ACD-b lood  col lected for t he  Cent ra l  L a b o r a t o r y  of t he  
Swiss Red  Cross T rans fu s ion  Service in Be rne  as de- 
sc r ibed  before  is. Serotonin-x4C was  p u r c h a s e d  f rom the  
R a d i o c h e m i c a l  Centre,  A m e r s h a m  (U.K.) (5 -hydroxy-  
t ryptamine-3-~4C c rea t i n ine  su lpha te ,  56 m c / m m o l ) .  The  
sc in t i l l a to r  B u t y l - P B D  (2- (4 ' - t -bu ty lphenyl ) -5- (4" -b i -  
pheny ly l ) - l , 3 , 4 -oxad i azo l e )  was  o b t a i n e d  f rom CIBA 
Ltd. ,  Bas le  (Switzer land) .  

The  r a d i o a c t i v i t y  and  se ro ton in  c o n t e n t  of the  super-  
n a t a n t  and  t he  sed iment ,  and  the  specific a c t i v i t y  of the  
se ro ton in  are p r e sen t ed  in t he  T a b l e  for the  aggrega ted  
and  the  con t ro l  sample .  I t  is e v i d e n t  t h a t  the  specific 

Suppor ted  by  the Schweizerischer Na t iona l londs  zur  F6rderung 
der  wisserxschaftlichcn l :orsclmng. 

2 Abbrev ia t ions :  ADP, adenosine-5-diphosphate ;  PRP,  p la te le t -  
rich p lasma;  TRIS ,  iris (hydroxymethy l )  me thane ;  EDTA,  
e thylene dianfino te t ra-ace ta te .  
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14C and serotonin content  of the Zn(OH)2-extracts of the supe rna t an t  and  the sed iment  of aggrega ted  and control  p la te le t s  label led  previous ly  
wi th  14C-serotonin 

Sample  Sediment  Supernatar l t  

14C-content Serotonin Specific ac t i v i t y  14C-content ~o laC of Serotonin Specific ac t iv i ty  
(cpm/ml) ( b ~ M )  (epm/pmole) (epm/ml) to ta l  ( I X M )  (cpm/pmole) 

Aggregated  8,600 3.3 2.6 6,200 42 2.3 2.7 
Control  13,800 6.6 2.1 420 3 0 

Mean of 2 samples.  
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a c t i v i t y  of t h e  se ro ton in  re leased b y  ADP,  of t h a t  r e m a i n -  
ing in t h e  p la te le t s  a n d  t h a t  of the  t o t a l  s e ro ton in  of t he  
u n t r e a t e d  p la t e l e t s  are a l m o s t  ident ical .  3 s imi la r  exper i -  
m e n t s  gave  t he  same  resul t .  

I t  can  be  conc luded  t h a t  t he  se ro ton in  t a k e n  up  b y  t h e  
p la te le t s  is m i x e d  homogeneous ly  w i t h  t h e  se ro ton in  
a l r e ady  p r e s e n t  in  t he  p la te le ts ,  a n d  t h a t  t h e  p e r c e n t a g e  
of release, o b t a i n e d  f rom c o u n t i n g  t he  r a d i o a c t i v i t y  of 
t h e  s u p e r n a t a n t  of a n  aggrega ted  p la te le t s  suspension,  is a 
t r ue  f igure for t he  p r o p o r t i o n  of se ro ton in  re leased d u r i n g  
t h e  t r e a t m e n t .  

I n  t h i s  respec t  s e ro ton in  differs f rom t h e  aden ine  
n u c l e o t i d e s .  IRELAND 16 a n d  HOLMSEN 17 h a v e  s h o w n  t h a t  
p la te le t s  label led  w i t h  adenosine-14C or phosphate-32P re- 
lease v e r y  l i t t le  r a d i o a c t i v i t y  in  t he  release r eac t ion  a n d  
conc luded  t h a t  t h e  nuc leo t ides  to  be  re leased are s to red  
in a pool  no t  read i ly  labelled.  This  pool  is poss ib ly  localized 
in t h e  g ranu les  wh ich  also s tore  serotonin~S, TM. 

Zusammen[assung. Menschl iche  B l u t p l ~ t t c h e n  in Zi- 
t r a t p l a s m a  w u r d e n  m i t  Serotonin-14C i n k u b i e r t  u n d  
d a n a c h  m i t  A D P  zur  Aggrega t ion  gebrach t .  Die spezi- 

f ische Akt ivi t~i t  des f re igese tz ten  Sero tonins  wa r  gleich 
der  des in  den  Pl~t t tchen v e r b l i e b e n e n  Serotonins .  
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Applicat ion of the Electroprecipit in Test  to the Detect ion of the Virus of Canine Dis temper  

I n  r e sea rch  faci l i t ies  u t i l iz ing r a n d o m  source  dogs, 
can ine  d i s t e m p e r  or a d i s t emper - l ike  s y n d r o m e  is fre- 
q u e n t l y  seen. Desp i t e  signs sugges t ive  of can ine  d i s t e m p e r  
(i.e. fever,  mala ise ,  anorex ia ,  c a t a r r h a l  na sa l  a n d  con- 
j u n c t i v a l  exuda te )  i t  is imposs ib le  to  accu ra t e ly  d iagnose  
t h e  disease w i t h o u t  cl inical  l a b o r a t o r y  ev idence  or seeing 
t h e  cl inical  s igns of para lys is ,  chorea,  or convuls ions .  

Since ava i l ab le  l a b o r a t o r y  tes t s  for can ine  d i s t e m p e r  
are  unre l i ab le  or  i m p r a c t i c a l  in  m o s t  r e sea rch  facil i t ies 
u t i l iz ing  large  n u m b e r s  of r a n d o m  source dogs, a r ap id  
d iagnos t i c  t e s t  for  can ine  d i s t e m p e r  was sought .  This  is to  
r e p o r t  t he  resu l t s  a ch i eved  b y  t he  p r o d u c t i o n  of a n  an t i -  
b o d y  to  t h e  v i rus  in  r abb i t s ,  and  i ts  s u b s e q u e n t  use  to  
d e t e c t  t he  v i rus  of can ine  d i s t e m p e r  v ia  t h e  electro-  
p rec ip i t i n  test .  

Materials and methods. A n t i g e n  a n d  a n t i s e r u m .  A 
commerc i a l l y  ava i l ab le  modi f ied  l ive v i rus  can ine  dis- 
t e m p e r  vacc ine  1 was  m i x e d  w i t h  comple te  F r e u n d s  
a d j u v a n t  2 (1:1) a n d  in jec ted  s.c. i n to  3 kg  N ew  Zea land  
r a b b i t s  3. Af te r  3 weeks, b lood  was col lected v ia  s a p h e n o u s  
v e n a p u n c t u r e ,  t h e  s e r u m  sepa ra t ed  a n d  s to red  f rozen 
u n t i l  t es ted .  Di lu t ions  of an t i gen  were  m a d e  in sal ine to  
be  tes ted .  

E l ec t rop rec ip i t i n  tes t .  Can ine  d i s t e m p e r  v i r a l  d i lu t ions  
were  p r e p a r e d  in sal ine a n d  t e s t ed  aga i n s t  t he  r a b b i t  
a n t i s e r u m  b y  t h e  e lec t roprec ip i t in  t e s t  4-e, A ve rona l  
b a r b i t a l  bu f fe r  v, p H  8.6, ionic s t r e n g t h  0.05, was  used in 
all  e l ec t ropree ip i t in  tes ts .  Cellulose a c e t a t e  electro-  
pho re t i c  s u p p o r t  s t r ips8 were  p re - soaked  for 30 ra in  p r io r  
to  using,  t h e n  b l o t t e d  a n d  p laced  in t h e  e l ec t rophore t i c  
c h a m b e r .  A 5 ~ d rop  of a n t i s e r u m  was  p laced  1 inch  f rom 
t h e  ca thode ,  a n d  a c u r r e n t  of 250 V, 5-7  ma,  was  passed  
for  30 rain,  The  c u r r e n t  was  s h u t  off, a n d  t h e  a n t i g e n ( s )  
( a p p r o x i m a t e l y  54) were  appl ied  w i t h  a f i re-pol ished 
cap i l l a ry  t u b e  (0.5-0.9 m m  i.d.) a s a  s t r a i g h t  l ine  i m m e -  
d i a t e ly  b e h i n d  (on t h e  c a t h o d e  side) t he  p o i n t  of a n t i s e r u m  
app l i c a t i on  (Figure  1). C u r r e n t  was  res to red  for  20 rain.  
A t  t h e  end  of t h a t  t ime ,  t he  s t r ip  was t r a n s f e r r e d  to  

0 .85% sal ine  so lu t ion  a n d  r insed  for 5-10 min,  w i t h  occa- 
s ional  m o v e m e n t  of t h e  sal ine solut ion.  The  s t r ip  was t h e n  
dr ied  a n d  p laced  in P o n c e a u  S s t a in  9 for 5 mill. The  s t r ip  
was  t h e n  r insed  twice  in 5% acet ic  acid and  once  in t a p  
water .  Af t e r  drying,  t he  s t r ips  were e x a m i n e d  for  precipi -  
t i n  b a n d s  b y  m e a n s  of i l l u m i n a t i o n  f rom b e h i n d  (Figure  2). 
Con t ro l  t e s t s  cons i s ted  of pooled can ine  se rum f rom dogs 
i m m u n e  to  can ine  d i s t emper ,  a n d  sal ine a lone  t e s t e d  
aga in s t  t he  an t i s e rum.  

Gel  d i f fus ion tests .  Doub le  di f fus ion in one d i m e n s i o n  1~ 
ill t u b e s  was  used in  all  i n s t ances  to  conf i rm electro-  
p rec ip i t i n  t e s t  resul ts .  A 0 .6% aga r  so lu t ion  in  0 .85% 
NaC1 was emp loyed  as t he  i n t e r p h a s e  be tween  a n t i s e r u m  
and  an t igen .  

S e r u m  n e u t r a l i z a t i o n  tes t .  The  r a b b i t  a n t i s e r u m  pre-  
p a r e d  aga in s t  t he  d i s t e m p e r  v i rus  was  t e s t ed  for  s e r u m  
neu t r a l i z i ng  a n t i b o d y ,  a n d  t h e  t i t e r  ca lcu la ted  b y  t h e  
Reed  a n d  M u e n c h  s y s t e m  n .  S e r u m  f rom 3 p r e - i m m u n e  
rabb i t s ,  r a n d o m l y  selected,  were also t e s t ed  for  neu t ra l i z -  
ing a n t i b o d y .  
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