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i ron  microscope, showed the  features  a l ready  described,  
wi th  in te rd ig i ta t ions  between e ry th rocy te s  and lymphoid  
cells ~. Rese t t i ng  lympho id  cells were in no ins tance  
labelled wi th  ferritin. Only 4% of non- rese t t ing  lympho-  
cytes  showed scarce ferr i t in  granules  a t  the i r  surface. All 
e ry th rocy te s  were heavi ly  labelled wi th  ferr i t in  granules,  
ga thered  in clusters a r ranged  at  fairly regular  intervals .  
In  all rose t tes  observed,  clusters  of ferr i t in were seen at  
the  poin ts  of con tac t  be tween  e ry th rocy te s  and  lymphoid  
cells. Ne i ther  e ry th rocy tes  nor  lymphoid  cells were la- 
belled wi th  ferr i t in in the  control  exper iments .  

Discussion.  Our immuno-e lec t romicroscopic  s tudy  con- 
firms, on morphological  grounds,  t h a t  in lEA rose t tes  
sensit ized e ry th rocy tes  and lympho id  cells are held to- 
ge ther  by  the  link be tween  the  Fc f r agmen t  of igG, 

p resen t  on the  surface of the  former,  and  specific re- 
ceptors  on the  surface of the  la t ter .  Fu r the rmore ,  this  
s t u d y  seems to indicate  t h a t  in h u m a n  EA roset tes ,  the  
rese t t ing  lympho id  cells lack surface IgG which,  if pre- 
sent,  would be labelled wi th  ferrit in.  F u r t h e r  immuno-  
e lec t ronmicroscopic  studies are now in progress  in order  
to e lucidate  o ther  aspects  of ce l l -mediated i m m u n i t y  in 
vitro.  
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Summary .  An IgG an t ibody  occurr ing in a recent ly  t ransfused  t h r o m b a s t h e n i c  p a t i e n t  inhib i ted  all the  A D P - m e d i a t e d  
aggregat ions and p la te le t -p la te le t  in te rac t ion  ( th rombus  format ion)  on rabb i t  aor ta  subendo the l ium;  an o t h e r  IgG 
an t i body  occurr ing in a mul t i t r ans fused  Bernard-Soul ier  p a t i e n t  inhib i ted  r i s toce t in  and bovine fac tor  V I I I  med ia ted  
aggregat ion and p la t e l e t - subendo the l ium interact ion.  

The in te rac t ion  of p la te le ts  wi th  r abb i t  subendo the l ium 
in t h r o m b a s t h e n i a  and in the  Bernard-Soul ie r  syndrome  
has a l ready been s tudied  ~, 2. Whereas  the  t h r o m b u s  for- 
ma t ion  was normal ,  impai red  adhesion was found in the  
Bernard  Soulier syndrome,  and it was considered t h a t  an 
abnormal  in te rac t ion  be tween  von \u  factor  and 
the  p la te le t  m e m b r a n e  could be responsible  for this ab- 
normal  p la te le t  adhes ion  2. In  cont ras t ,  adhesion was 
e i ther  normal  or only  sl ightly decreased in t h rombas -  
then ia  wi th  a subendothe l ia l  surface covered only by  a 

Table 1. Effect of the 1 .. . .  serum on AI)P-induced aggregatiol~ and 
interaction with rabbit subendothelimn of normal hmnan platelets. 
Results are expressed in percent 

Final serum ADP-induced aggregation Interaction with rabbit 
dilution subendothelium 

Adhesion Thrombi 

0 100 46 13.75 
1:40 70 53 0.30 
1:20 30 34 0 

monolayer  of p la te le ts ;  the  mos t  s t r iking defect  on this  
last  disease was the  absence of t h ro mb i  ~,3. The defect  
associated wi th  bo th  those disorders  of p la te le t  funct ion  
has been repor ted  to be abnormal i t ies  in the  p la te le t  
surface g lycoprote ins  4-~. 
Recen t ly  we have  had  the o p p o r t u n i t y  of s tudy ing  2 dif- 
ferent  an t ip la te le t  ant ibodies .  The first  one occurred in 
a po ly t rans fused  t h r o m b a s t h e n i c  p a t i en t  (L. . . )  and  in- 
h ib i ted  in vi t ro  the  aggregat ion of normal  p la te le t s  in- 
duced by  A D P L  The second a n t i b o d y  occurred in a 
po ly t rans fused  Berna rd  Soulier p a t i en t  (P . . . )  and in- 
h ib i ted  in vi t ro  the  aggregat ion of normal  p la te le t s  by  
r is tocet in  w i t h o u t  any  effect  on the  A D P  media ted  ag- 
gregationsS. The aim of this  s t u d y  was to  correlate  the  
effect  of bo th  those  p la te le t  an t ibodies  on p la te le t  func- 
t ions  tes ted  in the  aggregometer  and on the  in te rac t ion  
of p la te le ts  wi th  subendothe l ia l  surface of r abb i t  aorta.  
For  the  de t e rmina t ion  of this  in teract ion,  we have  used 
the  morphome t r i c  t echn ique  descr ibed by  Baumgar tne r " .  
Ci t ra ted  whole blood f rom normal  subjects  was c i rcula ted 
in the  presence or absence of se rum f rom p a t i e n t  L . . .  
and of purif ied IgG f rom p a t i en t  P . . .  The contro l  whole 
blood was compat ib le  in the  A, B, 0, Rhesus,  sys t em wi th  

Table 2. Effect of the P.. .  IgG on ristocetin induced aggregation 
and interaction with rabbit subendothelium of normal human 
platelets. Results are expressed in percent 

Final lgG Ristocetin-induced Interaction with rabbit 
dilution aggregation subendothelium 

Adhesion Thrombi 

0 100 46 13.75 
1:80 50 48 9 
1:40 0 24 0 
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Table 3. Effect of the P.. .  IgG on the interaction of normal platelets and on the adhesion of thrombasthenic platelets to rabbit subendo- 
thelium. Results are expressed in percent of the surface of the rabbit subendothelium covered by platelets 

Normal Throlnbasthenia 
Group I Group II 

Adhesion Thrombi Adhesion Thrombi Adhesion Thrombi 

Saline 46 13.75 67.6 0 77 0 
P. . .  IgG 1/80 48 9 52.1 0 
P... IgG 1140 24 0 13.1 0 29.8 0 

the  2 pa t ien ts .  In t e rac t ion  was in t e rp re t ed  as adhesion 
(platelets appa ren t l y  adhe ren t  to  the  subendo the l ium 
and  spread  ou t  on it) and  p la te le t  t h r o m b u s  (mass of 
p la te le ts  of 5 ~m or more  in height) .  Resul ts  are expressed  
in per  cent  of the  to ta l  surface covered.  
Results .  As shown in table  1, a t  a subagglu t ina t ing  dilu- 
t ion of 1 : 20, which  in the  aggregometer  caused inhibi t ion 
b y  70% of normal  p la te le t  aggregat ion  induced  by  ADP,  
L . . .  se rum to ta l ly  inhib i ted  t h r o m b u s  fo rmat ion  whereas  
t he  adhes ion  was only  decreased by  30% (34% of the  
surface covered by  adher ing  pla te le ts  ins tead  of 46% for 
the  control) .  A similar inhibi t ion in the  t h r o m b u s  forma-  
t ion was observed  wi th  a di lut ion (1:40) which  in the  
aggregometer  reduced  only  b y  30% the  p la te le t  A D P  
induced  aggregat ion,  Figure 1 shows t h a t  the  behav iour  
of no rma l  blood in presence  of L . . .  se rum (figure 1 d) was 
the  same as t h r o m b a s t h e n i c  blood (figure l b ) ,  t he  sub- 
endothel ia l  surface was covered wi th  a monolayer  of 
platelets .  B u t  a t  a di lut ion 1 : 40 some occasional  t h ro mb i  
r eappea red  (figure lc)  which  were, however ,  smaller  and 
m u c h  less f r equen t  t h a n  observed  for normal  blood 
(figure l a ) .  Table  2 shows t h a t  P . . .  IgG from a Bernard-  
Soulier p a t i e n t  a t  a di lut ion of 1:40, which  comple te ly  

inhib i ted  r i s toce t in- induced  aggregat ion of cont ro l  plate-  
lets in ]?RP, caused 50% inhib i t ion  of adhesion to  sub- 
endothe l ium.  F u r t h e r m o r e  t h r o m b u s  fo rmat ion  was 
comple te ly  inhibi ted.  At  a di lut ion of 1:80, the  P . . .  IgG 
caused sl ight  decrease in t h r o m b u s  format ion,  adhesion 
was  normal  and the  inhib i t ion  of aggregat ion  by  r is tocet in  
was inhib i ted  a round  50%. The effect  of t he  P . . .  IgG may  
be e s t ima ted  f rom figure 2. At  a di lut ion of 1:40 (figure 
2 c) i t  caused similar p ic tures  to  those  observed w i t h  plate-  
lets  f rom pa t i en t s  wi th  the  Be rna rd  Soulier syndrome  (fig- 
ure 2 a, b) wi th  the  except ion  t h a t  t he  volume of Be rna rd  
Soulier p la te le ts  is increased compared  to  normal  plate-  
lets 6. At  the  di lut ion of 1:40, which  inhib i ted  50% of the  
adhes ion  of normal  p la te le t s  in t he  presence of P . . .  IgG, 
80% inhib i t ion  of adhes ion  w a s  observed when  using 
t h r o m b a s t h e n i c  whole blood (figure 2 d), in which p la te le t  
adhes ion  can be clearly separa ted  f rom pla te le t  aggrega- 
t ion 3, a. 
The use of serum conta in ing  an allo an t ibody  occurr ing in 
a t r ans fused  t h r o m b a s t h e n i c  p a t i e n t  allows us to  com- 
pare  its inhibi t ion on the  A D P - i n d u c e d  aggregat ion  and 
its effect  on the  p la te le t  in te rac t ion  to subendothe l ium.  
This se rum reacts  wi th  a c o m p o n e n t  120,000 ~ 5000 mol. 

Fig. 1. Light micrographs of arterial subendotheliuin exposed to blood, a) Blood of control subject, b) Blood of thrombasthenic patient. 
c) Blood of control in presence of L... serum 1:40. d) Blood of control in presence of L... serum 1:20. 
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Fig. 2. Light mierographs of arterial subendothelium exposed to blood, a) and b) Blood of Bernard-Soulier patients, c) Blood of control in 
presence of P... IgG 1:40. d) Blood of thrombasthenie patient in presence of P.. .  IgG 1:40. 

wt  p resen t  on normal  platelets ,  absen t  or reduced in 
t h r o m b a s t h e n i c  p la te le ts  7,10. This c o m p o n e n t  m a y  be 
the  g lycoprote in  i I  reduced or abnormal  in t h r o m b a s -  
thenic  p la te le ts  a, 5, n,  12 
Resul ts  ob ta ined  show t h a t  this  serum inhibi ted  consis- 
t e n t l y  the  t h r o m b u s  fo rmat ion  in parallel  wi th  its in- 
h ib i t ion of the  ADP- induced  aggregation.  In  con t ras t  the  
percen tage  of the  surface aor ta  covered by  adher ing  
p la te le ts  was only s l ight ly decreased,  bu t  jus t  a p la te le t  
monolayer  was seen. Thus  L . . .  an t ibody  inhibi ted  plate-  
le t -p la te le t  in te rac t ion  more  t h a n  p la te le t  subendo the -  
l ium interact ion,  and was able to give to normal  p la te le ts  
a th rombas then ic - l ike  react iv i ty .  
I t  was only recent ly  p roved  t h a t  the  long bleeding t ime 
in Bernard-Soul ie r  synd rome  m a y  be re la ted wi th  an 
abnorma l  p l a t e l e t - subendo the l ium in te rac t ion  1, 6, 12, and 
it was t en t a t i ve ly  pos tu la t ed  t h a t  the g lycoprote in  I r ich 
in sialic acid, reduced or abnormal  in Berna rd  Soulier 
p la te le ts  m a y  be re la ted  wi th  this  abnorma l  in teract ion,  
as well wi th  the  abnorma l  r is tocet in  and bovine factor  
V I I I - i n d u c e d  aggregationS, 6,12, ~3. The P . . .  an t ip la te le t  
an t i body  occurr ing af ter  mult iple  t ransfus ions  in a 
Berna rd  Soulier pa t i en t  led us to compare  its effect  on 
r i s toce t in- induced  aggregat ion  and the  p la te le t  inter-  
ac t ion to subendothe l ium.  At  a di lut ion 1:40, which in- 
h ib i ted  comple te ly  r i s tocet in  induced p la te le t  aggrega- 
tion, p la te le t  adhesion to  subendo the l ium was reduced  by  
50% and t h romb i  more  t h a n  5 am were absen t ;  bu t  the  
adher ing  p la te le ts  were no t  a p la te le t  mono laye r  and 
aggregates  could be seen on the  surface of the  subendo-  
thel ium.  W h e n  using P . . .  IgG wi th  t h r o m b a s t h e n i c  
pla te le ts  (table 3) which  never  aggregate,  p la te le t  ad- 
hesion to subendo the l ium was marked ly  decreased in the  
2 groups  of t h r o m b a s t h e n i a l *  P la te le t  adhesion is prob-  
ab ly  the  f i rs t  s tep  of t h r o m b u s  format ion ,  the  decrease 
of p la te le t  adhesion observed using the  P . . .  IgG wi th  

normal  p la te le ts  m a y  modify  the  kinetic  of the  tollowing 
stages and could be responsible  for a delayed t h r o m b u s  
format ion.  Therefore  the  most  s t r iking qual i ta t ive  effect  
of the  P . . .  ant i  p la te le t  an t i b o d y  seemed to be a decrease 
of the  p la te le t  subendo the l ium interact ion.  This P . . .  
an t i b o d y  could be di rec ted  agains t  an ant igen p resen t  on 
normal  p la te le ts  bu t  absen t  or ab n o rma l  on Bernard-  
Soulier platelets .  Speculat ion abou t  similarit ies be tween 
th is  ant igen and  the  g lycoprote in  I, which  is abnormal  in 
Bernard  Soulier plateletsS, e, le m a y  be made.  The in- 
h ibi t ion by  P . . .  IgG of the  adhes ion  of the  monolayer  of 
p la te le ts  ob ta ined  wi th  t h r o m b a s t h e n i c  blood migh t  sug- 
gest  t h a t  the  mechan i sms  of adhes ion  of t h r o m b a s t h e n i c  
pla te le ts  of b o t h  groups 14 m a y  be the  same as control  
platelets .  Besides it has  been shown previously  4 t h a t  
g lyeoprote in  I was p re sen t  in t h r o m b a s t h e n i c  platelets .  
In  spi te  of the  a p p a r e n t l y  abnorma l  g lycoprote in  surface 
s t ruc ture  of t h r o m b a s t h e n i c  p la te le ts  n,  the  ant igen,  
recognized by  P . . .  IgG, seems to r emain  accessible on 
the  t h r o m b a s t h e n i c  p la te le t  surface. 
The use of such specific ant ibodies  will provide  some light: 
on the  specific role for p la te le t  surface sites in the  mech-  
anism of cell adhesion and  poss ibly  aggregat ion.  
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