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f r ac t ion  1251-18 (48% for t he  u n a b s o r b e d  and  35% for t h e  
abso rbed  an t i s e rum) .  T h a t  for a n t i - P M  was h i g h  w i t h  
f rac t ions  1251-15 a n d  ~51-16 (21%) and  f rac t ion  ~51-19 
(23~ a n d  lower  (15%) w i t h  f r ac t ion  1251-18. 
The  b i n d i n g  c a p a c i t y  for a n t i - C E A  was 9 %  w i t h  frac- 
t ions  1~51-13 a n d  1~51-14 and  ni l  w i t h  f r ac t ions  1251-18 
(figure 3b).  No b i n d i n g  capac i t y  was de t ec t ed  w h e n  un-  
abso rbed  a n d  a b s o r b e d  a n t i - P M K  and  a n t i - P M  were as- 
sayed  w i t h  125I-CEA. 
Conclusion. I n  t he  double  d i f fus ion test ,  peak  5 o b t a i n e d  
b y  c h r o m a t o g r a p h y  of M K  on DEAE-ce l lu lose  reac ts  
w i t h  abso rbed  a n t i - P M K  m i d w a y  be tween  t he  2 wells. 
The  fai lure  of p e a k  5 to p roduce  p r ec ip i t a t i on  l ines w i t h  
a n t i - C E A  and,  a f te r  f u r t h e r  pur i f ica t ion ,  w i t h  abso rbed  
a n t i - P M K  can  be  a t t r i b u t e d  to  t he  poore r  s ens i t i v i t y  of 
t h i s  m e t h o d  c o m p a r e d  to  r ad io immuno logy .  
The  resu l t s  of t h e  doub le  d i f fus ion t e s t  t h u s  ind ica te  t h a t  
t he  p r e c i p i t a t i o n  line b e t w e e n  p e a k  5 and  a b s o r b e d  an t i -  
P M K  is due  to  a n t i g e n  or an t i gens  associa ted  w i t h  b r e a s t  
t u m o r s  t h a t  do n o t  c ross reac t  w i t h  a n t i - C E A  in th i s  

me thod ,  in  spi te  of t h e  cons iderab le  c ros s reac t iv i ty  ob- 
se rved  in t h e  R. I. A. 
F r a c t i o n  18 o b t a i n e d  b y  gel f i l t r a t ion  of peak  5 of M K  
was chosen  because  of i t s  h i g h  response  to  a n t i - C E A  in 
t h e  r ad io immuno log i ca l  s tudy .  F r a c t i o n  18 was labeled 
an d  b y  gel f i l t r a t ion  y ie lded  f rac t ions  (1251-13 an d  1251-14) 
t h a t  c ross reac ted  w i t h  a n t i - C E A  a n d  also r eac ted  w i t h  
a n t i - P M K .  
Ant igen(s)  in these  f r ac t ions  do no t ,  however ,  a p p e a r  to  
be  CEA, since a n t i - P M K ,  wh ich  b inds  1~51-13 an d  1~51-14 
to  a fa i r  e x t e n t  (13% b i n d i n g  capac i ty ) ,  does n o t  b i n d  
I~sI-CEA, a v e r y  pure  mate r ia l .  On t h e  o the r  h a n d ,  frac- 
t ion  1251-18 reac t s  on ly  w i t h  a n t i - P M K .  I t  is the re fore  
p robab l e  t h a t  f rac t ions  1~51-13 an d  1251-14 c o n t a i n  an t i -  
gens assoc ia ted  w i t h  b r e a s t  c a r c i n o m a  t h a t  c rossreact  
w i t h  anti-C]?;A. I t  can  in s t ead  be  p o s t u l a t e d  t h a t  frac- 
t ion  1251-18 con t a in s  an t igens  assoc ia ted  w i t h  b r e a s t  
c a r c i n o m a  t h a t  do n o t  c ross reac t  w i t h  a n t i - C E A  and  
reac t  on ly  w i t h  a n  a n t i b o d y  p roduced  us ing  an t igens  
e x t r a c t e d  f rom th i s  t y p e  of t umor .  
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Summary. The  immuno-e l ec t ronmic roscop ic  s t u d y  of h u m a n  E A  roset tes ,  us ing  fe r r i t in - labe l led  a n t i - h u m a n  IgG 
an t i se rum,  showed  c lus ters  of Ie r r i t in  granules  a t  t he  po in t s  of c o n t a c t  b e t w een  e r y t h r o c y t e s  a n d  l y m p h o i d  ceils, in- 
d ica t ing  t h a t  t h e  l inks b e t w e e n  Fc  f r a g m e n t  of IgG on t h e  surface of e r y t h r o c y t e s  a n d  specific r ecep to r  on t h e  surface 
of l y m p h o i d  cell co r respond  to t he  sites of morpholog ica l  i n t e r a c t i o n  b e t w een  t h e  2 cell types .  

In  p rev ious  studies,  we descr ibed  t he  u l t r a s t r u c t u r a l  
a p p e a r a n c e  of t he  i n t e r ac t i on  be tween  rose t t i ng  l y m p h o i d  
cells and  e r y t h r o c y t e s  in  d i f fe ren t  types  of roset tes .  The  
h ighes t  degree of in t e rac t ion ,  cons is t ing  of in t e rd ig i t a -  
t ions  b e t w e e n  t he  2 cell types ,  was obse rved  in E A  
rose t t es  3. 

I n  th i s  art icle,  we r e p o r t  t he  resul t s  of an  i m m u n o -  
e lec t ronmicroscopic  s t u d y  of h u m a n  E A  rose t tes  us ing  
fe r r i t in - labe l led  a n t i - h u m a n  IgG an t ibody .  

Materials and methods. Group  0 R h  pos i t ive  h u m a n  
n o r m a l  e r y t h r o c y t e s  sensi t i sed w i t h  a h u m a n  an t i -D  
a n t i s e r u m  a n d  pe r iphe ra l  b lood  n o r m a l  h u m a n  l ymp h o -  

cytes  were used for t h e  p r e p a r a t i o n  of h u m a n  E A  rose t tes  
accord ing  to t e c h n i q u e s  a l r eady  descr ibed for E A  ox 
rose t t es  2. Af te r  p r e p a r a t i o n  of roset tes ,  t h e  cell m i x t u r e  
was i n c u b a t e d  for 15 min  a t  r oom t e m p e r a t u r e  w i t h  a 
fe r r i t in- label led  a n t i - h u m a n  Ig G  an t i body ,  washed  3 
t imes  w i t h  buf fe red  sal ine and  t h e n  processed for elec- 
t ronmic roscopy .  Fo r  control ,  t h e  same e ry th rocy tes ,  
e i the r  u n t r e a t e d  or sens i t i sed  w i t h  t h e  an t i -D  an t i se rum,  
were i n c u b a t e d  w i t h  fer r i t in  a lone or w i t h  ferr i t in-  
label led an t i -mouse  IgG an t ibody .  

Results, R o s e t t i n g  l y m p h o c y t e s ,  in several  experi-  
ments ,  ave raged  12%. E A  roset tes ,  observed  in t h e  elec- 

Fig. 1. Parts of 2 erythroeytes and of a lymphoid cell which are not 
part of a EA rosette. Clusters of ferritin granules, arranged at fairly 
regular intervals, are present at the erythrocytes surface. No ferritin 
granules are visible on the surface of the lymphoid cell. • 29000. 

Fig. 2. Part of EA rosette. Interdigitations between arl erythrocyte 
and a lymphoid cell are visible. The points of contact between the 
2 cell types are heavily labelled with ferritin. • 46000, 



15.1. 1977 Specialia 91 

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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