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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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lec ted  b y  l igh t  mic roscopy  were t h i n  sec t ioned  para l le l  to  
t he  surface  f rom w h i c h  t h e  covers l ip  h a d  been  removed .  

Results. In t e r ce l l u l a r  l a c u n a e  are shown  in sect ions  a t  
t h r e e  d i f fe ren t  levels (Figures  1-3) of a 24-h P H A - s t i m u -  
l a t ed  c lus te r  of l y m p h o i d  cells. A cy top l a smic  p r o j e c t i o n  
(Pro) f rom one cell e x t e n d s  in to  t he  in te rce l lu la r  space  
(ISp) be tween  l y m p h o i d  cells L 1 a n d  L~. A l a c u n a  (*) is 
p r e sen t  be tween  t h i s  p ro j ec t i on  a n d  cell L~ in all 3 sect ions.  

Fig. 1-3. In te rce l lu la r  lacunae  and in terac t ions  be tween lympho id  
cells a t  different  levels of a cell c luster  from a 24-h PHA-s t imu la t ed  
culture.  Deta i ls  in  text .  • 22,500. 

A t  t h e  levels of these  sec t ions  t h e  passage  of i t s  c o n t e n t s  
in to  t h e  la rger  pools  ( ISp  a n d  ESp)  of cu l tu re  f luid will  be  
p r e v e n t e d  because  t h e  l a c u n a  is s e p a r a t e d  f rom these  
pools  b y  t h e  in te rce l lu la r  con t ac t s  fo rmed  b e t w e e n  t h e  
p ro jec t ion  a n d  cell L~. 

F igures  1-3 show also t h e  f o r m a t i o n  of a n a s t o m o s i n g  
lacunae.  P a r t  of t h e  in te rce l lu la r  space shown  in F igure  1 
becomes  i so la ted  f rom t h e  r e m a i n i n g  in te rce l lu la r  space  
b y  t h e  con t ac t s  ( ind ica ted  b y  t h e  b racke t s )  ill t h e  sec t ion  
of F igure  2 a n d  is t h e r e b y  c o n v e r t e d  in to  an  in t e rce l lu l a r  
lacuna ,  ILl .  I n  F igure  3 i t  can  be  seen t h a t  in t e rce l lu la r  
l a c u n a  I L  1 sepa ra t e s  in to  two  o t h e r  in t e rce l lu la r  lacunae,  
I L  2 a n d  I L  a, a t  t h e i r  an a s t o mo s i s  (r 

I n t e r ce l l u l a r  l a cu n ae  such  as those  i l l u s t r a t ed  b e t w een  
one l y m p h o i d  cell a n d  a n o t h e r  were also found  b e t w e e n  
l y m p h o i d  cells an d  m a c r o p h a g e s  in t he se  P H A - s t i m u l a t e d  
cul tures .  S imi l a r  l acunae  b e t w e e n  l y m p h o i d  cells a n d  
b e t w e e n  l y m p h o i d  cells  a n d  m a r c o p h a g e s  were obse rved  
also in t u b e r c u l i n - s t i m u l a t e d  cul tures .  I n  con t ras t ,  how- 
ever,  covers l ips  f rom u n s t i m u l a t e d  cu l tu res  h a d  v e r y  few 
cell clusters ,  a n d  ex t ens ive  in te rce l lu la r  l a c u n a  f o r m a t i o n  
was r a r e ly  observed .  

Discussion. W e  h a v e  p rev ious ly  r epo r t ed  12 t h a t  in  cell 
c lus ters  f rom P H A -  a n d  t u b e r c u l i n - s t i m u l a t e d  cu l tu res  
n u m e r o u s  con tac t s  deve loped  d u r i n g  t h e  f i rs t  24 h b e t w een  
l y m p h o i d  cells a n d  b e t w e e n  l y m p h o i d  ceils a n d  macro-  
phages .  W h e n e v e r  these  con t ac t s  could be  a d e q u a t e l y  
v isua l ized ,  e.g., to  t h e  r i g h t  of t h e  l a c u n a  (*) in  F igu re  2, 
no i n t e r c y t o p t a s m i c  br idges  or a c c u m u l a t i o n s  of cell o rgan-  
elles were observed .  Tile con t ac t s  were found  to cons is t  
of apposed  u n i t  membranesosepa ra t ed  b y  a n  e l ec t ron- lucen t  
space a p p r o x i m a t e l y  150 A wide. I n  t h i s  e l ec t ron - lucen t  
space t h e  surface  coats  of t h e  apposed  ceils m a y  be  in d i rec t  
c o n t a c t  w i t h  each  other ,  t h e r e b y  p r o v i d i n g  a n  u l t r a s t ruc -  
ru r a l  bas is  for  a d i rec t  t r a n s f e r  of m a t e r i a l  in  t h e  surface  
coa t  of one cell to  t h e  surface  coa t  of ano the r .  However ,  
our  p r e s e n t  s tud ies  ind ica te  t h a t  these  in te rce l lu la r  con-  
t a c t s  p e r fo rm  a t  l eas t  one add i t i onM func t ion ,  viz., con-  
vers ion  of t h e  in te rce l lu la r  space b e t w een  j u x t a p o s e d  cells 
in to  a n e t w o r k  of a n a s t o m o s i n g  in te rce l lu la r  lacunae .  T h e  
c o n t e n t s  of these  l a cu n ae  are on ly  ind i r ec t ly  in  c o m m u n i -  
ca t ion  wi th ,  an d  are the re fore  r e l a t ive ly  i so la ted  from, t h e  
large ex t race l lu la r  pool  of cu l tu re  fluid. Consequent ly ,  sub-  
s tances  re leased b y  t h e  cells in to  th i s  n e t w o r k  of seques-  
t e red  m i c r o e n v i r o n m e n t s  would  r e a c h  t h e  j u x t a p o s e d  cell 
in  an  effect ively  h ighe r  c o n c e n t r a t i o n  t h a n  if secre ted  in 
t h e  large pool  of ex t race l lu la r  cu l tu re  fluid.  F u r t h e r m o r e ,  
these  in te rce l lu la r  l a cu n ae  would  m a k e  i t  possible  for a 
s u b s t a n c e  re leased there in ,  p e r h a p s  f rom a n  as y e t  u n i d en -  
t i f ied  sec re to ry  site, to  t r a v e l  w i t h o u t  excessive d i lu t ion  
w i t h i n  t h e  l acunae  to r ecep to r  si tes on  t h e  j u x t a p o s e d  cell. 

Zusammen[assung. I n  Ze l lku l tu ren  n lensch l i che r  Leu-  
k o cy t en  w u r d e n  n a c h  S t i m u l a t i o n  zur  B l a s t e n - T r a n s f o r -  
m a t i o n  e l ek t ro n en mi k ro s k o p i s ch e  V e r b i n d u n g e n  zwi- 
schen  sictl b e r i i h r e n d e n  Zellen nachgewiesen ,  die wahr -  
schein l ich  d e m  Crber t r i t t  spezi f ischer  P l a s m a b e s t a n d  die- 
nen. 
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