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mil le  pos i t ive ly  w h e t h e r  t he  response  obse rved  in t he  b lue  
c r a b  is t r u l y  a n  a d a p t i v e  i m m u n e  p h e n o m e n o n .  Since 
b o t h  a he te ro logous  an t i gen  (chicken RBC) and  a s ter i le  
sal ine evoked  a s l igh t  increase  in agg lu t in in  t i ter ,  com- 
p a r a b l e  to  t h a t  of homologous  an t i gen  ( r abb i t  RBC),  t h i s  
response  m a y  r ep re sen t  a s imple  v a r i a t i o n  of t he  n o r m a l  
t i t e r  r ange  due  to a n y  stress.  I t  is c e r t a in ly  n o t  u n u s u a l  to  
f ind  a n  a d a p t i v e  i m m u n e  response  comple t e ly  lack ing  in 
invertebrates18,19.  The  c u r r e n t  work  ind ica t e s  a t  be s t  a 
v e r y  weak  a d a p t i v e  i m m u n e  response  a n d  one w i t h o u t  
specif ici ty,  s imi la r  to  t h a t  of o the r  i nve r t eb ra t e s .  S tudies  
of t h e  b lue  c rab  agg lu t in in  are now  u n d e r w a y  to  a sce r t a in  
i t s  phys i cochemica l  p roper t i e s  and  i ts  func t ion ,  since i t  
h a s  r ecen t l y  been  shown  t h a t  i n v e r t e b r a t e  agg lu t in ins  
m a y  p l ay  a s ign i f i can t  role in  t h e  a n i m a l s '  d e t e n t e  b y  
ac t ing  as opsonins  20. 

Rdsumd. Nous  avons  essay6 d ' a u g m e n t e r  le t i t r e  de 
l ' h 6 m a g g l u t i n i n e  na tu r e l l e  qui  se t r o u v e  d a n s  le s6rum du  
c r abe  bleu,  Callinectes sapidus, p a r  l ' i nocu la t ion  d ' h 6 m a t i e s  
de ver t6br6s .  On a no t6  une  a u g m e n t a t i o n  16g~re de ce 
t i t r e  apr~s 48 h, mats  elle n ' 6 t a i t  a p p a r e m m e n t  pas  

sp6cifique, pu i sque  on  p e u t  la p r o v o q u e r  avec  l ' an t ig~ne  
h6t6ro logique  et  une  so lu t ion  sal ine a ins i  que  l ' an t i gbne  
homologique .  I1 a p p e r t  qu ' i l  s ' ag i t  l& d ' u n e  r6ponse  int6-  
r ieure  d6fensive  et  non-sp6ci f ique  due  & que lque  force 
ext6r ieure .  
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A r t e r o - V e n o u s  D i f f e r e n c e s  in  B l o o d  P l a t e l e t  C l u m p i n g  b y  A D P  

The  c o n t r i b u t i o n  of t he  vessel  wal l  (like t h a t  of d i f fe ren t  
t issues) to  t he  b lood  h a e m o s t a t i c  and  coagu la t ive  prop-  
er t ies  has  as ye t  b e e n  scarcely  s tud ied  i-~. T he  l i t e r a tu re  
in  t h i s  f ield is v e r y  conf l ic t ing ;  c o n s e q u e n t l y  we under -  
t o o k  e x p e r i m e n t s  to  ve r i fy  w h e t h e r  t h e r e  are some 
dif ferences  b e t w e e n  a r t e r i a l  and  venous  b lood  in p l a t e l e t  
agg rega t ion  induced ,  in  v i t ro ,  b y  ADP.  

Methods. Blood  samples  were col lected f rom a d u l t  , rats  
l igh t ly  a n a e s t h e t i z e d  w i t h  e t h e r  a n d  t h e n  w i t h  u r e t h a n  
(Carlo E r b a ,  Milano,  400 m g / k g  b o d y  wt.) and  N a  
n e m b u t a l  (Abbot ,  Apri l ia ,  30 m g / k g  b o d y  wt.)  b y  a p las t ic  
syr inge  f rom d i f fe ren t  vessels :  f emora l  vein,  r ena l  ve in ,  
a b d o m i n a l  aor ta .  Col lect ion f rom t he  h e a r t  was  pe r fo rmed  
f rom the  r i g h t  a n d  lef t  ven t r i c l e  in  openches t  a n i m a l s  
s u b m i t t e d  or n o t  to  ar t i f ic ia l  ven t i l a t i on .  Blood was 
i m m e d i a t e l y  added  to  t h e  sod ium c i t r a t e  so lu t ion  in a 
s i l iconized cen t r i fuge  t u b e  (1 vol  of 3.8 % sod ium c i t r a t e  t o  
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Fig. 1. Changes in O. D. induced by ADP (final concentration 9.2 • 
10-SM) in PRP (700,000 platelets/[xl) obtained from aorta (a), 
femoral vein (b), renal vein (e). 

9 vol. of blood).  The  samples  were cen t r i fuged  for 13 ra in  
a t  100 •  The  s u p e r n a t a n t  p l a t e l e t - r i ch  p l a s m a  (PRP)  
was col lected b y  s i l iconized P a s t e u r  p ipe t s  and  t r ans -  
ferred in to  a p las t i c  c o n t a i n e r ;  t h e  p l a t e l e t  c o u n t  was  
t h e n  e s t i m a t e d  accord ing  to  REES a n d  ECKER 6. The  
r e m a i n d e r  of t he  samples  was cen t r i fuged  a t  700 •  for 
15 ra in  to  o b t a i n  p la t e l e t -poor  p l a s m a  (PPP) .  

P R P  was d i lu ted  w i t h  P P P  to  a s t a n d a r d  n u m b e r  of 
700,000 platelets/F1. Th i s  P R P  was d iv ided  in to  poly-  
s ty rene  tubes ,  s tored  a t  room t e m p e r a t u r e ,  a n d  t h e n  
A D P  (Na3ADP- C.F. Boehr~nger  a n d  Soehne  H - M a n n h e i m  
- f ina l  c o n c e n t r a t i o n  9.2 x 1 0 - 6 M )  was added  for  t h e  
e x a m i n a t i o n  of t h e  opt ica l  dens i ty  (O.D.) b y  a 169 
P l a t e l e t  Aggrega t ion  Meter  ( E v a n s  E lec t rose len iun  Ltd) ,  
a t  a s t i r r ing  r a t e  of 2,800 rpm.  The  O.D.  v a r i a t i o n s  were 
recorded  b y  S p e e d o m a x  X L  690 Series Recorde r  (Lees 
and  N o r t h r u p ,  N o r t h  Wale s  a n d  Ph i lade lph ia ) .  P P P  
se rved  as a b l a n k  to a d j u s t  t h e  100 p o i n t  a n d  P R P  se rved  
to a d j u s t  t he  zero p o i n t  on t he  op t ica l  dens i t y  scale for 
each  assay.  

Results. Figures  1 a n d  2 show t h e  O: D. changes  obse rved  
in P R P  o b t a i n e d  f rom a o r t a  (Figure  la) ,  f emora l  ve in  
(Figure  lb)  and  r ena l  ve in  (Figure lc),  f rom lef t  ven t r i c l e  
of r a t s  s u b m i t t e d  to  ar t i f ic ia l  v e n t i l a t i o n  (Figure 2 a) or 
no t  (Figure 2b),  a n d  f rom r i g h t  ven t r i c l e  (Figure 2c). 

The  n u m b e r  of e x p e r i m e n t s  was :  r i g h t  ven t r i c l e  18; 
lef t  ven t r i c l e  w i t h  v e n t i l a t i o n  19; lef t  ven t r i c l e  w i t h o u t  
v e n t i l a t i o n  18; ao r t a  15; f emora l  ve in  9; rena l  ve in  12. 
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There  is ev idence  t h a t  ' a r t e r i a l '  p la te le t s  show less 
m a r k e d  respons iveness  to  A D P  t h a n  ' venous '  ones;  a n d  
t h a t  t he  b e h a v i o u r  of t he  ' v enous '  p l a t e l e t s  is qu i te  
s imi la r  w h a t e v e r  t h e  b lood source (renal  vein,  f emora l  
vein,  r i g h t  ventr ic le) .  On t he  con t ra ry ,  t h e  b e h a v i o u r  of 
t he  p la t e l e t  o b t a i n e d  f rom b lood  of t he  lef t  ven t r i c l e  t u r n s  
to  a ' venous  t y p e '  as t he  a n i m a l  is no t  ven t i l a t ed .  
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Fig. 2. Changes in O.D. induced by ADP (final concentration 9.2 x 
10-6M) in PRP (700,000 platelets/~l) obtained from right ventricle 
(c) and from left ventricle in open-chest animals submitted (a) or not 
(b) to artificial ventilation. 

As the  size of t he  r a t s  was small ,  we could no t  con t em-  
po raneous ly  w i t h d r a w  b lood  f rom d i f fe ren t  par t s .  How-  
ever,  some t imes  i t  was  possible  in  pa i r s  (e.g. ao r t a  a n d  
femora l  vein,  a o r t a  a n d  rena l  vein) .  Tile resu l t s  o b t a i n e d  
u n d e r  these  cond i t ions  conf i rmed  those  found  b y  a single 
w i thd rawa l .  

Moreover  all  t h e  d a t a  were e l abo ra t ed  for t h e i r  s t a t i s t -  
ical  significance.  Tile t -values  o b t a i n e d  c o m p a r i n g  a r t e r i a l  
a n d  v e n o u s  b lood  b y  t h e  2 sample - t - t e s t  were a lways  
g rea te r  t h a n  t he  l imi t ing  va lue  for 0.05 p robab i l i t y ,  whi le  
those  o b t a i n e d  c o m p a r i n g  t h e  b lood  f rom d i f fe ren t  v e n o u s  
sources were not .  

Discussion.  P r e s e n t  resu l t s  p rov ide  ev idence  t h a t  
p l a t e l e t  c l umping  power  is ef fec t ively  more  m a r k e d  in 
v e n o u s  t h a n  in a r t e r i a l  P R P .  Moreover  t h e r e  is no  sugges- 
t ion  for a pecu l ia r  c o n t r i b u t i o n  of a n y  vascu la r  a rea  to  
th i s  p h e n o m e n o n ,  as p l a t e l e t  aggrega t ion  is qu i te  s imi la r  
in  P R P  o b t a i n e d  f rom t h e  r i g h t  ventr ic le ,  r ena l  v e i n  a n d  
femora l  vein.  T h e  l a t t e r  resu l t s  seem in t e r e s t i ng  no t -  
w i t h s t a n d i n g  t he  d i f fe ren t  cha rac te r i s t i c s  of c i rcu la t ion  
t h r o u g h  k i d n e y  a n d  muscu l a r  and  c u t a n e o u s  t issues.  

Tile d i f fe ren t  b e h a v i o u r  of a r t e r i a l  and  venous  p la t e l e t s  
suggests  t h a t  t i le lungs  p l ay  a n  i m p o r t a n t  role in  th i s  
regard.  

Riassunto.  ~ s t a t a  s t u d i a t a  con aggregomet ro  l 'aggre-  
gazione  delle p i a s t r ine  di  r a t t o  in  P R P  o t t e n u t o  da  sangue  
a r te r ioso  e da  d ivers i  vas t  venosi .  ~; r i su l t a to  che l ' e f fe t to  
agg regan te  d e l I ' A D P  ~ mo l to  pi t l  m a r c a t o  sulle p i a s t r ine  
venose  che su quel le  ar ter iose.  
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I n t e r c e l l u l a r  L a c u n a e :  S e q u e s t e r e d  M i c r o e n v i r o n m e n t s  i n  S t i m u l a t e d  L e u k o c y t e  C u l t u r e s  

The  presence  of o the r  l eukocy tes  is r equ i red  in order  for 
l y m p h o c y t e s  to  undergo  b las togenes i s  in  v i t ro  w h e n  s t imu-  
l a t ed  b y  p h y t o h e m a g g l u t i n i n  (PHA) 1, an t i gens  2-~ or 
al logeneic ceils 2, s, s-8. Several  types  of b iological ly  ac t ive  
subs tances ,  inc lud ing  soluble  m e d i a t o r s  of cel lular  i m m u -  
n i ty ,  are  re leased  in  these  l eukocy te  cul tures"- l~ .  I n  order  
to  sea rch  for  t i le  u l t r a s t r u c t u r a l  bas is  for t h i s  cel lular  co- 
ope ra t ion  a n d  for  t h e  t r ans f e r  of subs tances  be t w een  ceils, 
e lec t ron  microscopic  s tudies  were pe r fo rmed  on h u m a n  
leukocy tes  wh ich  were cu l tu red  on  glass covers t ips  a n d  
t h e n  f ixed a n d  e m b e d d e d  in s i tu  in  order  to p rese rve  t he  
spa t i a l  r e l a t ionsh i  p and  con t ac t s  be t w een  ceils. Three -d i -  
mens iona l  r e cons t ruc t i on  of cell c lus ters  obse rved  in elec- 
t r on  mic rog raphs  of s t i m u l a t e d  cu l tu res  reveals  a m o r p h o -  
logic en t i ty ,  t he  in te rce l lu la r  lacuna ,  which,  w i t h  i ts  seques-  
t e red  m i c r o e n v i r o n m e n t ,  m a y  serve i m p o r t a n t  func t ions  
in i m m u n e  reac t ions .  

Mater ials  and methods. Cul ture  f luid c o n t a i n i n g  l0  s 
l eukocy t e s /ml  was p r e p a r e d  b y  a d d i n g  4 p a r t s  of M e d i u m  
199 (con ta in ing  penic i l l in  and  s t r ep tomyc in )  to  1 p a r t  of 
l eukocy te - r i ch  s u p e r n a t a n t  p l a s m a  o b t a i n e d  a f t e r  a 5-rain, 
300 g cen t r i f uga t i on  of a donor ' s  hepa r in i zed  p e r i p h e r a l  
venous  blood. The  cells were g rown on covers l ips  a t  38 ~ 
in s toppe red  L e i g h t o n  cu l tu re  t ubes  c o n t a i n i n g  0 .4 -ml  
a l iquo t s  of cu l tu re  f luid w i t h  or w i t h o u t  a b las togenic  
f ac to r  (1.0 ~tg of P H A  or 0.5 ~tg of P P D ) .  T he  cells were f ixed 
for  1 h b y  rep lac ing  t h e  38~ cu l tu re  f luid w i t h  iced 6~o 

g l u t a r a l d e h y d e  in pI-I 7 . 4 , 0 . 1 M  p h o s p h a t e  buffer .  The  
covers l ips  were t h e n  washed  o v e r n i g h t  in  p H  7 . 4 , 0 . 1 M  
phospha t e - suc rose  buffer ,  pos t - f ixed  for 1 h in o s m i u m  
t e t r o x i d e  d i lu ted  to 1% in a p H  7.4, 0.1 M p h o s p h a t e  solu- 
t ion,  and  d e h y d r a t e d  in g raded  alcohols.  An  Epon-f i l l ed  
ge la t in  capsule  was i n v e r t e d  over  each  covers l ip  to  e m b e d  
t he  cells in  situ,  a n d  t he  E p o n - e m b e d d e d  cells were cured  
for 48 h a t  60~ The  di f fer ing expans ion  coefficients  of 
t he  E p o n  and  glass m a d e  i t  poss ible  to  r e m o v e  t he  cover-  
slip b y  a l t e r n a t i n g  30-sec immers ions  of t he  E p o n  b lock  in 
boi l ing  w a t e r  and  l iquid  n i t rogen ,  respect ive ly .  Areas  se- 
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