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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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not equilibrate with endogenous serotonin. Whereas the pos- 
sibility can not be excluded that preincubation with serotonin 
sensitizes the platelets for the release reaction by small amounts 
of ADP, the results reported by ALEDORT et al. do not necessarily 
imply that serotonin taken up in vitro does not equilibrate with 
its endogenous pool. 

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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Fig. 1. One drop of antiserum (Ab) appIied at the start. Antigens 
(Ag) applied as a straight line 30 min later. 

Results .  W h e n  t h e  r a b b i t  a n t i - d i s t e m p e r  a n t i s e r u m  was 
t e s t ed  ag a i n s t  d i s t e m p e r  v i ra l  d i lu t ions ,  mu l t i p l e  r eac t ions  
were noted .  Since t h e  v i ra l  p r e p a r a t i o n  used  for i m m u n i -  
za t ion  was of can ine  t i ssue  cu l tu re  origin,  i t  was  sus- 
pec t ed  t h a t  an t ibod ie s  h a d  also been  p r o d u c e d  ag a i n s t  
can ine  t i ssue  a n d / o r  s e rum componen t s .  Therefore ,  t h e  
a n t i s e r u m  was t e s t ed  ag a i n s t  pooled can ine  serum.  
Mul t ip le  r eac t ions  were no ted .  Af te r  a b s o r p t i o n  of t he  
r a b b i t  a n t i - d i s t e m p e r  a n t i s e r u m  w i t h  pooled  can ine  
serum,  however ,  no  r eac t ion  occur red  to  pooled can ine  se- 
rum,  b u t  a r eac t ion  pers i s ted  to  a c o m p o n e n t  p r e s en t  in t h e  
v i ra l  suspens ion  as ev idenced  b y  a d i s t i nc t  e lectro-  
p rec ip i t i n  b a n d  (Figure 2). T h e  r eac t ion  pers i s t ed  to a 
v i ra l  d i l u t i on  of 1:8.  Sal ine  a lone  d id  n o t  r eac t  w i t h  t he  
a n t i s e r u m .  Ge la t in  d i f fus ion  t e s t s  conf i rmed  electro-  
p rec ip i t i n  t e s t  results .  

S e r u m  n e u t r a l i z a t i o n  t e s t s  p e r f o r m e d  on t h e  r a b b i t  
a n t i s e r u m  to  t h e  d i s t e m p e r  v i rus  revea led  a n eu t r a l i z i ng  
a n t i b o d y  t i t e r  of 1 :300  as ca lcu la ted  b y  t h e  Reed-  
M u e n c h  sys tem.  P r e - i m m u n e  r a b b i t  s e r u m  was n o t  able  
to  neu t r a l i ze  t h e  d i s t e m p e r  virus .  

Discussio,z. Since t he re  is r e p o r t e d l y  one an t i gen i c  t y p e  
of t h e  can ine  d i s t e m p e r  v i rus  1~, i t  l ends  i tself  to  a v a r i e t y  
of tests .  Serological  t e s t s  such  as c o m p l e m e n t  f i xa t i on  13, 
gel d i f fus ion 14 a n d  se rum n e u t r a l i z a t i o n  1~,1. h a v e  been  
used successful ly  to  meas u re  a n t i b o d y  response  to  t h e  
d i s t e m p e r  virus .  U n f o r t u n a t e l y  in  a research  fac i l i ty  us ing  
large n u m b e r s  of r a n d o m  source  dogs, i t  is i m p r a c t i c a l  to  
w a i t  for  a r i s ing t i t e r  as a n  a d j u n c t  to  diagnosis .  I t  wou ld  
be  far  more  p rac t i ca l  to  d e m o n s t r a t e  d i s t e m p e r  a n t i g e n  
in t h e  pa t i en t .  T h e  f luorescen t  a n t i b o d y  t e s t  h a s  b e e n  
r e p o r t e d  accu ra t e  d u r i n g  t h e  ear ly  c a t a r r h a l  s tage  a t  
d e m o n s t r a t i n g  d i s t e m p e r  a n t i g e n  in con junc t i va l ,  gen i t a l  
or b lood  f i lms ,7, a l t h o u g h  t h e  special  e q u i p m e n t  necessa ry  
a n d  t e c h n i c a l  d i f f i cu l ty  in p e r f o r m i n g  t h e  t e s t  h a s  pre-  
v e n t e d  i t s  w idesp read  usage. 

T h e r e  is a need  in research  facil i t ies u t i l iz ing  r a n d o m  
source dogs for a r ap id  m e a n s  of de t ec t i ng  newly  a r r i v ed  
dogs v i r emic  w i t h  d i s t emper ,  to  e l imina te  a cos t ly  med ica l  
t r e a t m e n t  reg ime  whi le  in  isolat ion.  T h e  p r o d u c t i o n  of a 
s t rong  p r e c i p i t a t i n g  a n t i b o d y  in r a b b i t s  to  t h e  can ine  
d i s t e m p e r  v i rus  can  be  used to d e m o n s t r a t e  t h e  v i rus  v ia  
t h e  r ap id  (1~/2 h) e l ec t roprec ip i t in  t e s t  as i n d i c a t e d  here.  
T h e  gel d i f fus ion  t e s t  emp loyed  to conf i rm e lec t roprec ip i -  
t i n  t e s t  resul t s  does work  well, b u t  a m i n i m u m  of 48 h is 
necessa ry  to  a c c u r a t e l y  d e t e r m i n e  a n e g a t i v e  resul t .  

A l t h o u g h  r a b b i t s  are  an  u n n a t u r a l  h o s t  for c a n i n e  
d i s t e m p e r  a n d  to  th i s  a u t h o r s  knowledge  t h e  disease ha s  
neve r  been  iden t i f i ed  in t h e m ,  t h e y  do p ro d u ce  s t rong  
p r e c i p i t a t i n g  a n t i b o d i e s  to  m o s t  an t i gens  a n d  were  
selected for a n t i b o d y  p r o d u c t i o n  for t h a t  reason.  Also, 
since all  a n t i b o d i e s  p roduced  b y  r a b b i t s  are r e l a t ive ly  
slow m o v i n g  g a m m a  globul ins  e lec t rophore t i ca l ly ,  t h e y  
are well  su i t ed  for  t h e  e l ec t roprec ip i t in  tes t .  

A l t h o u g h  t h e  p rocedure  descr ibed  he re in  does requ i re  
special  e l ec t rophore t i c  e q u i p m e n t  a n d  a n  i n d i v i d u a l  

Fig. 2. Precipitin band depicting reaction between rabbit anti- 
canine distemper serum and canine distemper virus. 
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technical ly  prof ic ient  to per form the  test ,  fu ture  invest i -  
gat ions uti l izing an t ibody  coated  la tex  part icles  to de tec t  
virus  via  agglu t ina t ion  are planned.  Inves t iga t ions  of 
nasal  and conjunc t iva l  secretions and blood serum of 
newly arr ived dogs are cur rent ly  in progress. 

Rdsumd. La product ion  d 'un  ant icorps  contre  le virus  
de l ' enc6phal i te  canine a 6t6 d6montr6e par  61ectro- 
pr6cipi ta t ion sur l ' ac6ta te  de cellulose dans une di lut ion 
de 1:8. Une  bande de pr6cipi ta t ion bien d6finie a 6t6 
obtenue  dans un in terval le  de t emps  tr6s court ,  ce qui  
ind iquera i t  que le tes t  pour ra i t  servir  5~ l ' ident i f ica t ion de 

l 'ant ig6ne enc6phal i t ique chez les chiens suspect6s d 'en  
8tre at teints .  
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Intestinal IgA in the Pig 

I t  is well recognized tha t  the  gastro- intest inal  t r ac t  has 
every  provis ion for genera t ing  immune  reactions. Food 
residues and bacter ia l  f lora are present  in abundance  in 
the  lumen  and provide  cont inuous sources of antigens. 
The  product ion  of ant ibodies  by  lymphoid  tissues of the  
digest ive t rac t  upon local con tac t  by  specific ant igens has 
been demons t ra ted  in the  rabbi t  1,9. Immunof luorescen t  
studies of intes t inal  t issue in man  demons t ra te  t h a t  IgA 
is the  p redominan t  immunoglob in  contained in the  
lymphoid  cells of the  l amina  propr ia  3-7. IgA is the  pre- 
dominan t  immunoglob in  in m a n y  externa l  secretions 8 and 
i t  has been suggested t h a t  the  IgA sys tem is the i m p o r t a n t  
de te rminan t  of immune  competence  at  all epithelial  
surfaces 9. 

The  IgA sys tem has b e e n w e l l  character ized in man  and 
there  is evidence tha t  a similar  sys tem exists in the  
rabb i t  10. We  have  recent ly  character ized IgA in the  serum, 
milk,  sal iva and urine of the  pig; in the  invest igat ions  
repor ted  here I g A  is demons t ra ted  in the  intes t inal  
contents  of the  pig and localized by  immunofluorescence 
in the  intes t inal  mucosa  of the  duodenum,  j e junum and 
ileum. 

Materials and methods. The chromatographic  tech- 
niques for the  isolat ion of porcine immunoglobins  IgG, 
IgA, IgM have  a l ready been described 11. The  specific 
rabb i t  an t i - IgA serum used in the inves t iga t ion  was pre- 
pared against  porcine colostral  IgA and was absorbed 
wi th  porcine IgG and IgM and precolostral  piglet  serum. 
W h e n  this an t i se rum was used in immunologica l  double 
diffusion studies in agar  against  pig serum, only IgA was 
prec ip i ta ted  (Figures 1, a and b). 

IgA was localized in the  intest inal  t issue at  3 levels of 
intest ine (duodenum, j e j unum  and ileum), by  the immuno-  
f luorescent  an t ibody  technique.  The  specific r a b b i t  
an t i se rum for colostral  IgA was conjugated  with  fluores- 
cein i so thyocyana te  (FITC)  11. Blocks of tissue were snap- 
frozen in isopentane cooled to - -196~  and stored in 
l iquid ni t rogen till required.  Repl ica te  c ryos ta t  sections 
were f ixed in ei ther  methanol ,  e thanol  or acetone prior  
to incubat ion  wi th  the  conjugated  reagent .  

The  specifici ty of the  react ion was control led by  
(a) blocking wi th  uncon jnga ted  ant i serum prior  to incu- 
ba t ing  wi th  conjuga ted  reagent ,  (b) absorbing the  con- 
juga ted  ant i serum wi th  colostral  IgA before staining, 
(c) the  use of non- immune  rabbi t  serum. Detai ls  of 
microscopy and photographic  techniques  have  a l ready 
been given n.  

Results and discussion. E x t r a c t s  of small  intest inal  con- 
tents  f rom 9 weaned pigs va ry ing  in age f rom 3-8 weeks 

were examined  by  immunologica l  double diffusion against  
specific an t i se rum to colostral  IgA. The immunoglobin  
was demonst rab le  in all specimens. 

Compara t ive  studies wi th  serum and colostral  IgA are 
shown in Figure  l a ;  an ex t ra  precipi ta t ion line was 
apparen t  in all reactions against  intest inal  contents  sug- 
gest ive of free ' secre tory  piece'  demons t ra ted  in previous  
studies of h u m a n  secretory IgA 12. Absorpt ion of the  anti-  

Fig. la. Comparative immunodiffusion studies in agar of serum IgA 
(2), colostral IgA (3) and intestinal contents (4, 5, 6, 7) using rabbit 
antiserum to eolostral IgA (1). The same study using rabbit antiserum 
to colostral IgA absorbed with serum IgA (0). 
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