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Summary. I t  is g e n e r a l l y  b e l i e v e d  t h a t  a n t i b o d y - m e d i a t e d  i m m u n o s u p p r e s s i o n  c a n  be  o n l y  p r o d u c e d  in n o n - p r i m e d  
i n d i v i d u a l s ,  a n d  t h a t  t h i s  a p p l i e s  b o t h  to  e x p e r i m e n t a l  a n i m a l s  a n d  R h - n e g a t i v e  w o m e n  a t  r i sk .  H o w e v e r ,  in  t h i s  
p a p e r  i t  is r e p o r t e d  t h a t  t h e  a d d i t i o n a l  i n j e c t i o n  of  0.2 m l  of  a n  a n t i s e r u m  to  s h e e p  e r y t h r o c y t e s  (SE) t o g e t h e r  w i t h  
a s e c o n d a r y  a n t i g e n i c  s t i m u l u s  of 10 s S E  i n t o  mice ,  p r i m a r i l y  i m m u n i z e d  b y  a t i n y  dose  of 5 • 10 s S E  28 d a y s  be fo re ,  
was  c a p a b l e  o f  p r o d u c i n g  e f f e c t i v e  s u p p r e s s i o n  of  t h e  s e c o n d a r y  i m m u n e  r e s p o n s e .  

T h e  p r i m a r y  i m m u n e  r e s p o n s e  is c o m p l e t e l y  i n h i b i t e d  b y  
a d m i n i s t r a t i o n  of  i g G  a n t i b o d y  spec i f ic  for  t h e  a n t i g e n  3 5, 
wh i l e  t h e  s e c o n d a r y  is n o t  6-9. I t  h a s  b e e n  s h o w n  t h a t  
p r i m i n g  for  t h e  s e c o n d a r y  r e s p o n s e  is n o t  i n h i b i t e d  a t  all, 
w h e n  t h e  p a s s i v e  I g G  a n t i b o d y  is g i v e n  as  e a r l y  as  36 h 
a f t e r  t h e  p r i m a r y  i n j e c t i o n  of  a ' s a t u r a t e d '  dose  of 108 
s h e e p  e r y t h r o c y t e s  (SE) in  m i c e  1~ O n  t h e  o t h e r  h a n d ,  
p r i m i n g  for  t h e  s e c o n d a r y  r e s p o n s e  w a s  f o u n d  to  be  s t i l l  
s u p p r e s s e d ,  w h e n  t h e  i g G  a n t i b o d y  w a s  a d m i n i s t e r e d  
w i t h i n  a p e r i o d  of 72 h a f t e r  t h e  p r i m a r y  i m m u n i z a t i o n  
w i t h  a v e r y  s m a l l  dose  of  5 • 10 s S E  n . A l t h o u g h  s u c h  
t i n y  d o s e s  of  S E  were  f o u n d  to  be  n o t  c a p a b l e  of  e l i c i t i ng  
a m e a s u r a b l e  p r i m a r y  i m m u n e  r e s p o n s e  a t  t h e  c e l l u l a r  
leveI, t h e y  wil l  p r o d u c e  e f f e c t i v e  p r i m i n g  for t h e  s e c o n d -  
a r y  r e s p o n s e  n .  
A d v a n t a g e  is t a k e n  of  t h e  p h e n o m e n o n  of  a n t i b o d y -  
m e d i a t e d  i m m u n o s u p p r e s s i o n  to  p r e v e n t  R h  s e n s i t i z a t i o n  
of R h - n e g a t i v e  w o m e n  a t  r i sk  12,1a. A n a l o g o u s l y  to  t h e  
s i t u a t i o n  in  e x p e r i m e n t a l  a n i m a l s ~ L  i t  is g e n e r a l l y  be -  
l i eved  t h a t  I g G  a n t i - R h  h a s  to  be  a d m i n i s t e r e d  w i t h i n  a 
p e r i o d  of  72 h a f t e r  d e l i v e r y  in n o n p r i m e d  w o m e n  1~, ~.  i t  
was ,  h o w e v e r ,  s u g g e s t e d  t h a t  i n h i b i t i o n  of s e n s i t i z a t i o n  is 
st i l l  a c h i e v e d ,  w h e n  t h e  a n t i - R h  is i n j e c t e d  as  l a t e  as  
4 - 5  d a y s  a f t e r  d e l i v e r y  16,1:. B u t  in s p i t e  of  t h e  s u p p r e s -  
s ion  of a n t i - R h  f o r m a t i o n  d e m o n s t r a t e d  u n d e r  s u c h  con-  
d i t i o n s  in h u m a n s ,  i t  r e m a i n s  u n c e r t a i n  w h e t h e r  t h e  p re -  
p a r a t i o a  of  t h e  l y m p h o r e t i c u l a r  t i s s u e s  for  t h e  s e c o n d a r y  
r e s p o n s e  w a s  p r e v e n t e d  is. B e s i d e s  t h e  t h e o r e t i c a l  i n t e r e s t ,  
i t  w a s  t h e r e f o r e  fe l t  to  be  of  s o m e  p r a c t i c a l  i m p o r t a n c e  to  
f ind  o u t  w h e t h e r  or  n o t  a n t i b o d y - m e d i a t e d  i m m u n e -  
s u p p r e s s i o n  is s t i l l  p r o d u c e d  in mice ,  w h e n  t h e  spec i f ic  
a n t i b o d y  is a d m i n i s t e r e d  t o g e t h e r  w i t h  a s e c o n d a r y  a n t i -  
gen i c  s t i m u l u s  of  l0  s S E  in  m i c e  p r i m e d  s e v e r a l  w e e k s  
be fo r e  w i t h  a t i n y  dose  of  5 • 10 s SE.  
Materials and methods. Mice.  A d u l t  f e m a l e  N M R I  m i c e  
w e i g h i n g  23 26 g were  u sed .  T h e s e  spec i f i c a l l y  p a t h o g e n -  
free m i c e  we re  o b t a i n e d  f r o m  t h e  C e n t r a l  I n s t i t u t e  for  
L a b o r a t o r y  A n i m a l s  in  H a n n o v e r  ( B R I ) ) .  
A n t i g e n .  D o s e s  of  e i t h e r  5 • 10 s S E  or  5 • ]07 S E  were  
u s e d  as  a p r i m a r y  a n t i g e n i c  s t i m u l u s ,  w h e r e a s  a c o n s t a n t  
dose  of  10 s S E  wa s  u s e d  for  s e c o n d a r y  i m m u n i z a t i o n .  
E a c h  d o s e  w a s  s u s p e n d e d  in  0.2 m l  of  p h o s p h a t e - b u f f e r e d  
sa l ine  (PBS) ,  p H  7.2, a n d  a d m i n i s t e r e d  b y  t h e  i .p.  r o u t e .  
Spec i f ic  a l l ogene i c  a n t i s e r u m .  A n t i s e r a  to  S E  w e r e  ob-  
t a i n e d  7 d a y s  a f t e r  N M R I  m i c e  h a d  r e c e i v e d  t h e  l a s t  of  
4 i .p.  i n j e c t i o n s  of 4 •  s S E  a t  1 4 - d a y - i n t e r v a l s .  I n  
o r d e r  to  i n c r e a s e  t h e  p r o c e s s  of  p r i m i n g ,  t h e  f i r s t  a n t i -  
gen i c  s t i m u l a t i o n  w a s  p e r f o r m e d  b y  t h e  s i m u l t a n e o u s  i.p. 
i n j e c t i o n  of  3 •  k i l l ed  B o r d e t e l l a  p e r t u s s i s  cel ls ,  a s  
d e s c r i b e d  e l s e w h e r e  19. T h e  i n d i v i d u a l  a n t i - S E  s e r a  were  
p o o l e d  a n d  s t o r e d  a t  - 2 0  ~ T h e  h a e m a g g l u t i n a t i o n  t i t e r  
of  t h e  p o o l e d  a n t i s e r u m  (rec iprocal )  w a s  10 ,240 a n d  t h e  
h e m o l y t i c  a c t i v i t y  a m o u n t e d  to  1580 5 0 %  h e m o l y s i s  
u n i t s  p e r  m l  of  s e r u m .  As  s h o w n  b y  f u r t h e r  i n v e s t i g a -  
t i o n s  9 ( suc ro se  g r a d i e n t ,  10 40% , 4 ~  2 1 0 , 0 0 0 x  g, 18h) 

a l m o s t  t h e  t o t a l  a m o u n t  b e l o n g e d  to  t h e  7S f r a c t i o n .  
A c o n s t a n t  v o l u m e  of  0.2 mI  of  a n t i - S E  s e r u m  in  t h e  
d i l u t i o n  of 1 :2  w a s  g i v e n  i .p.  1 h be fo r e  t h e  p r i m a r y  or  
s e c o n d a r y  a n t i g e n i c  s t i m u l u s .  
A n t i b o d y  p l a q u e  t e c h n i q u e s .  F o r  t h e  q u a n t i t a t i v e  d e t e r -  
m i n a t i o n  of  p l a q u e - f o r m i n g  s p l e e n  cel ls  (PFC) ,  t h e  
d i r e c t  2~ a n d  i n d i r e c t  2t a n t i b o d y  p l a q u e  t e c h n i q u e s  we re  
u s e d ,  as  d e s c r i b e d  22. i t  is g e n e r a l l y  a c c e p t e d  t h a t  t h e  
d i r e c t  P F C  ( D P F C )  r e p r e s e n t  19S p r o d u c e r s ,  w h e r e a s  t h e  
m a j o r i t y  of  i n d i r e c t  P F C  ( I P F C )  a r e  c o n s i d e r e d  to  r e p r e -  
s e n t  7S h e m o l y s i n - p r o d u c i n g  cel ls  21, 23 
E x p e r i m e n t a l  p r o c e d u r e s .  Mice  we re  p r i m a r i l y  i m m u n i z e d  
w i t h  e i t h e r  5 • 107 S E  ( g r o u p  I) o r  5 x 305 S E  ( g r o u p  i I ) .  
A t  t h e  2 8 t h  d a y  a f t e r  p r i m a r y  i m m u n i z a t i o n ,  t h e  a n i m a l s  
of  b o t h  g r o u p s  we re  d i v i d e d  i n t o  2 s u b g r o u p s ,  r e s p e c -  
t i ve ly .  T h e  mice  of  t h e  s u b g r o u p s  I - A  a n d  I I - A  r e c e i v e d  
a t  t h i s  t i m e  a s e c o n d a r y  a n t i g e n i c  s t i m u l u s  of l 0  s SE ,  
w h i l s t  m i c e  of  t h e  s u b g r o u p s  I - B  a n d  I I - B  were  g i v e n  
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0.2 ml of the  an t i -SE  serum s imul taneous ly  wi th  the  
booster  dose of l0 s SE. At  d i f ferent  in tervals  af ter  pri-  
m a r y  and secondary  immuniza t ion ,  6 mice out  of each 
group and  2 u n t r e a t e d  control  animals  were sacrificed 
and  the  spleens were removed.  
Results. As can be seen form the  da t a  summar ized  in figure 1, 
the  an t i -S E  serum, gi~(en toge the r  wi th  the  secondary  ant i -  
genic s t imulus  of 10 s SE in mice p r imed  wi th  5 • 10 ~ SE 28 
days  before, was no t  capable  of influencing the  secondary  
immune  response.  The peak  values of I P F C  de t e rmined  a t  
the  4 th day  following secondary  immuniza t ion  in the  mouse  
group I-B (195,567 • 36,484) did no t  differ s ignif icant ly  
f rom those  of the  group I-A (285,083 =E 51,218). The same 
applies to the  values  of b o t h  di rect  and indi rec t  P F C  
coun ted  a t  all o the r  examina t ions  af ter  s econdary  ant i -  
genic s t imula t ion  (figure 1). Figure 2 shows t h a t  the  pri- 
m a r y  immuniza t ion  of mice wi th  5 • 105 SE did no t  
result  in the  d e v e l o p m e n t  of P F C  exceeding the  numbers  
of pre-exis t ing ' background '  PFC. Never theless ,  this  t i ny  
dose caused effective pr iming,  th is  being main ly  docu- 
men t ed  by  the  f inding t h a t  the  secondary  splenic response 
of the  mouse  group I I -A  was found  to be charac te r ized  
by  the  deve lopmen t  of I P F C  which had  always prevailed,  
whe reby  the  peak  value (220,933 ~= 46,713) became al- 
r eady  de tec tab le  as ear ly  as 4 days  af ter  secondary  ant i -  
genic s t imulat ion.  As compared  to this,  the  peak  value of 
D P F C  (66,647 =~ 13,570) a m o u n t e d  only to  31.7% of the  
cor responding  peak  n u m b e r  of I P F C  (figure 2). F r o m  the  
da t a  p resen ted  in figure 2, it  is fu r the rmore  ev ident  t h a t  
the  addi t ional  in ject ion of 0.2 ml of an t i -SE  serum 
toge ther  wi th  the  secondary  ant igenic  s t imulus  of 10 s SE 
(group II-B)  effected s ignif icant  suppress ion of the  sec- 
onda ry  immune  response.  The number s  of bo th  D P F C  
and  I P F C  de te rmined  in the  spleens of the  mice of group 
I I -B  were s ignif icant ly  lowered on all days  tes ted  (2 P a t  

least  ~ 0.01) (figure 2). For  example ,  the  peak  n u mber  
of IPFC,  as de t e rmined  in the  spleens of the  mouse group 
I I -B  a t  the  4 th  day  af ter  boos ter ing  (6584 + 2312) 
a m o u n t e d  to abou t  3% of the  cor responding  peak  n u mber  
of the  mouse group I I -A (220,933 :~ 46,713). 
Discussion. I t  is general ly  bel ieved t h a t  an t ibody-  
med ia t ed  immunosuppres s ion  is effected only  in non- 
p r imed  individuals.  This applies to expe r imen ta l  ani- 
mals  6-9 as well as to  Rh-nega t ive  women  at  r isk ~4, ~s. In  
mos t  exper iments  on the  suppress ion o f  p r i m a r y  immune  
response  by  pass ively  admin is te red  specific ant ibodies ,  
op t imal  doses of an t igens  were employed.  W h e n  passive 
ant ibodies  were in jec ted  as ear ly  as 36 h af ter  p r imary  
immuniza t ion  of mice wi th  10 s SE, t he  bui ld-up of 19S 
and 7S immunologica l  m e m o r y  was  no t  found  to  be 
impai red  at  all, indica t ing  t h a t  c o m p e t e n t  precursor  ceils 
t r iggered for 36 h will reac t  in a p r ede t e rmined  man n e r  in 
a p r ede t e rmined  t ime  wi thou t  necess i ta t ing  fu r the r  ant i -  
gen con tac t  ~~ Thus,  it  c an n o t  be surpris ing t h a t  the  
addi t iona l  in ject ion of 0.2 ml  of an t i -SE  serum, toge the r  
wi th  a secondary  ant igenic  s t imulus  of 10 s SE into mice 
pr imar i ly  immunized  28 days  be!ore wi th  a subop t ima l  
dose of 5 • SE, did no t  influence the  secondary  
i mmu n e  response (figure 1), a l though such a dose was 
found  to be capable  of suppress ing comple te ly  the  immune  
response to a p r i m a r y  ant igenic  s t imulus  of l0  s SE 9,1t. 
F r o m  this  it  becomes ev iden t  t h a t  c o m m i t t e d  progeni tor  
cells represen t ing  immunologica l  m e m o r y  are much  less 
suscept ible  - if a t  all - for the  mechan i sm of an t ibody-  
med ia t ed  immunosuppres s ion  t h a n  the  u n c o m m i t t e d  
precursors  of an t ibody-p roduc ing  cells. This is assumed 
to  be due to the  d i f ferent  av id i ty  of an t ibody-ana logous  
receptors  on the  surface of e i ther  c o m m i t t e d  or uncom-  
mi t t ed  c o m p e t e n t  precursor  cells. W i t h  respect  to  t h a t  i t  
is suggested t h a t  the  receptors  of c o m m i t t e d  cells possess 
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Fig. 1. Time after primary and secondary immunization 

Influence of specific antibodies on the development of direct (DPFC) 
and indirect (IPFC) plaque-fornfing spleen cells during the secondary 
immune response of mice to sheep erythrocytes (SE), when ad- 
ministered simultaneously with the secondary antigenic stimulus. 
Schedule of treatment : Mice of the group I were primarily immunized 
by the i.p. injection of 5 • 10 ~ SE. Secondary antigenic stimulation 
by the i.p. route was performed 28 days later with either 10 s SE 
(group I-A) (�9 or 10 s SE and 0.2 ml of anti-SE serum (group I-B) 
(O). 6 mice were used per point . . . . .  , Untreated control. 
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Fig. 2. Time after primary and secondary immunization 

hlfluence of specific antibodies on the development of direct (DPFC) 
and indirect (IPFC) plaque-forming spleen cells during the secondary 
immune response of mice to sheep erythrocytes (SE), when ad- 
ministered simultaneously with the secondary antigenic stimulus. 
Schedule of treatment: Mice of the group II were primarily im- 
munized by the Lp. injection of 5 • l0 s SE. Secondary antigenic 
stimulation by the i.p. route was performed 28 days later with either 
l0 s SE (group II-A (A) or 10 s SE and 0.2 nil of anti-SE serum (group 
II-B) (&). 6 mice were used per point . . . . .  , Untreated control. 
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s t ronger  av id i ty  t han  the  u n c o m m i t t e d  ceils 24, 25. Assum- 
ing t h a t  the  d i f ferent ia t ion  of u n c o m m i t t e d  precursor  
ceils, as well as the  occurrence of an t ibody-p roduc ing  
ceils, d i s t inc t ly  depends  on the  dose used for p r i ma ry  
ant igenic  s t imula t ion  26, and  making  the  addi t ional  as- 
sumpt ion  t h a t  the  pass ively  adminis te red  7S an t ibody  is 
capable  of inhibi t ing the  bui ld-up of immunological  
m e m o r y  up to a cer ta in  degree of the d i f ferent ia t ive  pro- 
cesses of u n c o m m i t t e d  progeni tor  cells, one m a y  suggest  
t h a t  p r iming  wi th  t iny  doses of ant igens,  such as 5 • 105 
SE, leads to the  format ion  of memory  cells still car ry ing  
an t ibody-ana logous  receptors  wi th  relat ively low avidi ty .  
Unde r  those  prerequis i tes  one migh t  expec t  t h a t  the  
specific 7S a n t i b o d y  pass ively  adminis te red  toge ther  
wi th  a booster  dose of 10 s SE is capable  of producing  
effective suppress ion of the  secondary  immune  response.  
The f indings ob ta ined  (figure 2) suppor t  this  concept .  
Such exper iments  wi th  t i ny  doses of ant igens  as a p r imary  
ant igen s t imulus  are ev iden t ly  very  similar to the  na tura l  
condi t ions  of Rh-nega t ive  women  at  risk. The ques t ion  
arising which volume of fetal  blood wi th  Rh-pos i t ive  
e ry th rocy tes  will effect  sensi t izat ion of Rh-nega t ive  
women  has no t  been answered  by  di f ferent  au thors  in the  
same way2L This is not  surprising, since it has been 

learned more recent ly  t h a t  the  immunogen ic i ty  of the  D 
ant igen  of h u m a n  e ry th rocy tes  frotn d i f ferent  donors  will 
show considerable  var iance  in h u m a n  volunteers2S, 29. 
Taking into considera t ion  t h a t  on one hand  the  individual  
sensi t iza t ion risk of a Rh-nega t ive  nul l ipara  by  her  Rh-  
posi t ive  child depends  on the  n u m b e r  of fetal  e ry thro-  
cytes  p resen t  in ma te rna l  c irculat ion immedia te ly  af ter  
del ivery  a~ and t h a t  on the  o ther  hand  there  exists no 
m e t h o d  for an exac t  de t e rmina t ion  of the  vo lume of 
t ransfused  foetal  blood la, al, it  appears ,  on the  basis of the  
exper imenta l  f indings repor ted  here, to be still wor th-  
while to adminis te r  the  an t i -Rh  even if de l ivery  has 
occurred more  t h a n  72 h previously.  

24 G. M611er, immunology 17, 227 (1969). 
25 G.W. Siskind and B. Benacerraf, Adv. Ilnmun. 10, 1 (1969). 
26 A.M.C. Koros and E. C. Hamill, hnmunology 25, 717 (1973). 
27 H. Finger and P. Ernmerling, Dt. Med. Wschr. 95, 1025 (1970). 
28 H.H. Gunson, F. Stratton and P. K. Phillips, Br. J. Haelnat. 32, 

317 (1976). 
29 H.H. Gunson, F. Stratton and P. K. Phillips, Br. J. Haemat. 32, 

331 (1976). 
30 P.L.  Mollison, Br. J. Haemat. ld, 1 (1968). 
31 J. Schneider and O. Preisler, Blur 12, 4 (1966). 
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Summary. Subs tan t ia l  difference in the  prol i ferat ion of lymphoid  cells in the  dra ining LN was found in ra ts  injected 
with guinea-pig E B P - F C A  and bovine N B P - F C A  indicat ing significance of the  eneephal i togenic  d e t e r m i n a n t  in the  
myelin basic prote in  in the  per ipheral  l ympha t i c  react ion ini t ia t ing EAE.  

Regional  l y m p h  nodes (I,N) draining the site of inject ion 
of the  encephal i togenic  ant igen [basic myelin pro te in  
(EBP) mixed wi th  comple te  F r cund ' s  a d j u v a n t  (FCA)] 
play a key role in the  d e v e l o p m e n t  of EAE.  If such nodes 
are removed  wi th in  5 days  after  sensi t izat ion,  no E A E  
developsL It has  been shown t h a t  the  dynamics  of g rowth  
of LN, as well as their  histological  s t ructure ,  af ter  ad- 
min i s t ra t ion  of an E B P - F C A  mix ture  differ marked ly  
f rom changes  produced  by  FCA alone 3. The presen t  work 
involves an a t t e m p t  to specify the  ant igenic  act ion of 
E B P  on per iphera l  l ympha t i c  reactions.  To this  end we 
have compared  changes  in s t ruc ture  and prol i fera t ion 
kinetics of regional LN af ter  admin i s t ra t ion  of encephali-  
togenic guinea-pig basic prote in  (EBP-FCA) and bovine 
basic p ro te in  (NBP-FCA) which does not  induce E A E  
in the  rat.  

Cell proliferation m regional lymph node after injection of FBP- 
FCA, NI~P-FCA and VCA alone, as compared with controls injected 
with saline 

Material and methods. Female  ra ts  of the  inbred l,ewis 
strain,  aged 10 weeks, were used. The E B P  was prepared  
f rom guinea-pig brain  by  the  m e t h o d  of Ey la r  ~. The N B P  
was p repared  from bovine mater ia l  by  the  same method .  
Bo th  ant igens  were injected in t r ade rmal ly  into the  left 
h ind  foo tpad  in a dose of 400 ~xg per  animal,  dissolved in 
0.1 ml saline and emulsif ied in the  same volume of FCA 
(olive oil : lanolin : Tween 80, 15 : 4 : 1 and heat-ki l led 
Mycobac te r ium tuberculosis ,  8 mg/ml  adjuvans) .  Some 
animals  received only FCA. Controls  were in jec ted  wi th  
0.2 ml of saline. On the  4th day af ter  sensi t izat ion,  the  
animals  received i.p. 1 ~zCi 6-al l  t hymid ine /g  b .w t  
([JVVVR, Prague,  spec. act. 19-20 Ci/mMol); 60 min 
af ter  injection,  the  l y m p h  nodes were removed  and pro-  
cessed as described elsewhere a. 2 and 7 lzm th ick  slices 
were cut  f rom the  P a r a p l a s t - e m b e d d e d  mater ia l ;  7 ~xm 
th ick  slices were s ta ined wi th  Mayer ' s  hema toxy l in  and 
eosin. Au to rad iograms  were p repared  f rom 2 ~m th ick  
slices as descr ibed elsewhere a. F r o m  each animal  2000- 
3000 cells were counted  to de te rmine  the  labell ing index  
(L.1.). 

RBP-FCA N BP-I~'CA FCA Controls 

Experiment I 11.3 • 1.27" 5.5 ~ 0.81 -- 1.2 • 0.10 

Experiment 11 10.9 ~ 0.20 6.6 -~ 1.05 5.8 -L 0.69 1.5 • 0.01 

*LI {%) • Sb;M. 
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