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cinomas of the uterus ~ and malignant  trophoblastic tern- 
tomas of the testis1% but  it  is always absent from necrotic 
trophoblast x,~3 In uterine trophoblast,  H P F  is restricted 
to the cytoplasm of the syneytiotrophoblast  x but, in 
some malignant teratomas of the testis, it is present in 
the cytoplasm of occasional groups of cells identified as 
cytotrophoblast.  Our finding of H P F  in the cytotropho- 
blast of some cultured placental villi is therefore not  
surprising, and it possibly indicates a minor incoordina- 
tion of differentiation in the organ cultures, as there is 
evidence tha t  normal cytotrophoblast  differentiates into 
syncytiotrophoblast  s,lb 

The H P F  antigen persists in organ cultures of human 
placenta for about 2 weeks although these cultures 
seemingly remain viable for at  least 6 weeks. This is in 
marked contrast to the behaviour of an organ-specific 
microsomal antigen of human thyroid gland which persists 
in organ culture as long as the cells remain histologically 
viable ~*. I t  must be remembered, however, that  the thy- 
roid antigen is microsomal, whereas the placental antigen 
is a protein that  is believed to be synthesized in and 
secreted by the syncytiotrophoblast  in vivo z. If  this is 
so, the depletion of the H P F  antigen from the cytoplasm 
of the syncytiotrophoblast  must  result from an imbalance 
between the rates of synthesis in and loss, either by 
secretion or simple diffusion, from the organ-cultured 
tissue IT. 

Zusammen/assung. Auswfichse menschlicher Placenten 
(12.-14. Woche Schwangerschaft) wurden in Organkuttur 
gehalten. Obwohl sich die histologische Struktur  Iang- 
fristig erhalten 1Xsst, bleibt ein dem menschlichen Wachs- 
tumshormon iihnliches Antigen, das in unkult iviertem 
Syncytiotrophoblast  vorhanden ist, nur 10-14 Tage lung 
am Leben. Dasselbe erscheint vorfibergehend in Cyto- 
trophoblastzellen der Placentaauswfichse wiihrend der 
ersten 3 Monate. 
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Study of the Lymphocyte  Fractions in the Mixed 
Lymphocyte  Culture in vitro 

The culture of 2 lymphocyte populations from non- 
related individuals makes it  possible to 'obta in  the trans- 
formation of the lymphocytes into large blastic cells ~-4. 
The % of these transformations is in proportion to the 
presence of incompatibil i ty for some leucocyte antigens ~-~. 
I t  is important  to precise the nature of the substance 
which is responsible for these transformations. For this 
purpose the lymphocytes from one individual are dis- 
rupted and the different fractions are cultured with the 
living lymphocytes from another individual. 

Our procedure is as follows: the lymphocytes are 
obtained from peripheric defibrinated blood after sedi- 
mentat ion of the red cells thanks to the addition of 
plasmagel (R. Bellon, Paris). The polynuclears are 
eliminated by sticking to the glass of Roux bottles while 
the lymphocytes remain in suspension, To disrupt the 
lymphocytes a hypotonic shock in distilled water  for 30 
rain is used, which fragilizes the cells, Afterwards they are 
resuspended at  a concentration of 3 × 108 lymphocytes/ml 
in a solution of C.34M saccharose and 0.0018M CaC1. 
This suspension is treated by 4 successive freezing-thaw- 
ings. During the whole procedure t h e  temperature must 
never exceed 4 °C. The formation of aggregates is avoided 
by a permanent  magnetic stir. 

After the fourth freezing-thawing, a differential centri- 
fugation at 600 g for 10 min, 17,000 g for 15 min and 
105,000 g for 30 rain produces 3 pellets: nuclei, mito- 
chondria, a n d  ribosomes; in addition the supernate 
remains. This procedure of fractionation is a modified 
version of tha t  by RAPAPORT et al. s. The control under an 
electronic microscope shows the puri ty of our fractions. 

The 3 pellets and the supernate are diluted in order to 
produce the equivalent of 1 × 10 e cells/ml, All the frac- 
tions and the supernate are first tested in cultures with 
the autologous lymphocytes and then with the lympho- 
cytes of one other individual. Four control cultures are 
carried out on the same day: (1) mixed  lymphocyte 
culture (MLC) with the 2 living lymphocyte populations; 
(2) MLC with the killed lymphocytes of the donor of the 
fractions and the living lymphocytes of the other indi- 
vidual;  (3) negative control culture (NCC) with the living 
lymphocytes of one of the individuals; (4) NCC with the 
living lymphocytes of the other individual. 

The results, presented in the Table, show tha t  only the 
pellet of the third centrifugation a t  105,000 g is active. I t  
produces the transformation of the isologous lymphocytes 
into blastic cells. I ts  act ivi ty  is very similar to that  
observed when the killed lymphocytes are cultured in its 
place under the same conditions. Moreover, this demon- 
strates tha t  the antigens responsible for the stimulation 
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of t he  l y m p h o c y t e s  in  t h e  MLC are  f o u n d  in  t h e  t h i r d  
f ract ion.  Th i s  f r ac t i on  is composed  b y  t h e  r i bosomes  a n d  
t he  cell m e m b r a n e s .  

These  resu l t s  con f i rm  those  of o t h e r  a u t h o r s  w h o  h a v e  
found  t h a t  t r a n s p l a n t a t i o n  a n t i g e n s  are  in  t h e  r i b o s o m a l  
f rac t ion  9. The  a c t i v i t y  of t h e  nuc l ea r  f r a c t i o n  is nu l  in  
our  e x p e r i m e n t s .  I t  is poss ible  t h a t  i t  is due  to  t h e  f ac t  
t h a t  ou r  f r ac t i on  is purer ,  w h i c h  would  exp l a i n  t h e  
dif ference b e t w e e n  ou r  r e su l t s  a n d  those  of o t h e r s  t°. 

The  c h e m i c a l  n a t u r e  of t h e  s u b s t a n c e  r e spons ib l e  for  
the  t r a n s f o r m a t i o n  of t h e  l y m p h o c y t e s  in  t he  MLC is no t  

Antigenic activity of the various lymphocyte fractions 

3.1 A a 
1.6 A b + 
1.9 A b + 
6.5 A b + 
2.7 A b + 

B a 2.5 
Pellet B 600 g + B 2 
PelletB 17,000g + B b 2.2 
Pellet B 105,000 g + B b 2.1 
Supernatant + B b 2.5 

A + Bb: 12.5 
A + Be: 5.6 

d e t e r m i n e d  yet .  I t  is h o w e v e r  un l ike ly  t h a t  t h e  R N A  is 
i n v o l v e d  in  t h i s  k i n d  of reac t ion .  F u r t h e r  w o r k  in th i s  
l ine  is in  progress  n .  

Rdsumd. Les l y m p h o c y t e s  du  s ang  pgr iphgr ique  d ' u n  
su j e t  o n t  dtd f rac t ionnds .  Trois  f r ac t ions  o n t  dtd ob tenues .  
C h a q u e  f r ac t ion  a dtd cul t ivde  avec  les l y m p h o c y t e s  v i v a n t s  
d ' u n  a u t r e  i n d i v i d u  n o n  a p p a r e n t d  au  p remie r .  Le  pou r -  
c e n t a g e  des  cel lules t r a n s f o r m g e s  a gtg gvalud p o u r  c h a q u e  
cu l tu re .  Seule  la  f r a c t i o n  r i b o s o m a l e  d a n s  laquet le  se 
t r o u v e n t  d g a l e m e n t  les m e m b r a n e s  cel lulaires  e s t  ac t ive  
e t  d o n n e  u n  p o u r c e n t a g e  de t r a n s f o r m a t i o n s  c o m p a r a b l e  

celui  o b t e n u  l o r s q u ' o n  m e t  e n  c u l t u r e  d a n s  les mgmes  
cond i t i ons  les l y m p h o c y t e s ,  en t i e r s  e t  tugs  p a r  congdla t ion-  
ddcongdla t ion ,  qu i  o n t  se rv i  p o u r  la  p r g p a r a t i o n  des 
f rac t ions .  
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A and B 2 lymphocyte populations; the fractions from B are tested 
against the living lymphoeytes A. a 4 x 10 ~ cells/culture; b, 2 x 10 e 
cells/culture; c, killed cells. Numbers represent the percentage of 
transformed cells: mean value of 6 experiments. 
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The Inf luence of Bacterial  E n d o t o x i n  on  the For -  
mat ion  of A n t i b o d y - F o r m i n ~  Spleen  Cells  in 

Mice I m m u n i z e d  wi th  Sheep  Red Blood Cells  

I n  1956 JOHNSON, GAINES a n d  LANDY 1 r e p o r t e d  t h a t  
pur i f ied  l i popo lysaccha r ide  p r e p a r a t i o n s  f rom severa l  
g r a m - n e g a t i v e  bac t e r i a l  species are ab le  to  e n h a n c e  an t i -  
body  p r o d u c t i o n  to  p r o t e i n  a n t i g e n s  in r abb i t s .  Th i s  was  
r epea t ed ly  conf i rmed  b y  o t h e r  a u t h o r s  *. On t h e  o t h e r  
hand ,  t h e  s ame  l i popo lysaccha r ide  p r e p a r a t i o n s  were  
found  to  be  r e l a t i ve ly  inef fec t ive  in  gu inea-p igs  a n d  mice  i. 
~'inally, i t  h a s  b e e n  r e p o r t e d  t h a t  n e i t h e r  b a c t e r i a l  endo -  
toxins  no r  comple t e  F r e u n d ' s  a d j u v a n t s  i nduce  a d j u v a n t  
effects w i t h  p o l y s a c c h a r i d e  a n t i g e n s  s. T h a t  th i s  c a n n o t  
be cons idered  as a genera l  p r inc ip le  was  s h o w n  r ecen t ly  4 
for w h e n  a n  acce le ra ted  a n d  p r o l o n g a t e d  m u l t i p l i c a t i o n  
of a n t i b o d y - f o r m i n g  sp leen  cells b y  Bordetella pertussis  
in  mice  i m m u n i z e d  w i t h  sheep  red  b lood  cells (SRBC)  
Was found .  Th i s  p r o m p t e d  t h e  a u t h o r s  to  explore  w h e t h e r  
.Purified b a c t e r i a l  po lysaccha r ides  m i g h t  also be  ab le  to  
increase t he  n u m b e r  of a n t i b o d y - f o r m i n g  spleen cells to  
St~BC in mice  u n d e r  d i f f e ren t  e x p e r i m e n t a l  condi t ions .  
Por  the  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  
Spleen cells, t h e  a g a r  t e c h n i q u e  as  desc r ibed  b y  JERNE 
et  al.s,e was  e m p l o y e d  4. As c o m p l e m e n t  gu inea -p ig  s e r u m  
Was used d i lu t ed  1 : 3 (v/v)  w i t h  phys io log ica l  sal ine.  F o r  
he e x p e r i m e n t s  ma le  a lb ino  mice  of t h e  i n b r e d  s t r a i n  
M R I / H a n .  were  used, 
I n  a p r e l i m i n a r y  f i rs t  i n v e s t i g a t i o n  60 mice  were  

d iv ided  in 4 groups .  T h e  15 mice  of g roup  I were  im-  
munized  b y  a n  i.p. i n j ec t i on  of  4 x 10 s S R B C  whi le  t h e  
15 mice  of g roup  I I  s i m u l t a n e o u s l y  w i t h  t h e  S R B C  
received a n  i.v. i n j e c t i o n  of 50 #g  of a commerc i a l l y  

ava i l ab le  e n d o t o x i n  f rom Serrat ia marcescens (Difco). T h e  
i m m u n i z a t i o n  schedu le  of t h e  a n i m a l s  of g roup  I I I  was  
t h e  same,  b u t  each  m o u s e  was  g i v e n  a n  i.v. i n j ec t i on  of 
100 p g  of e n d o t o x i n  f rom S. marcescens. Fina l ly ,  t h e  15 
mice  of g roup  I V  rece ived  -only a n  i.v. i n j e c t i o n  of 100 pg  
of e n d o t o x i n  f rom S. marcescens. T h r e e  mice  o u t  of e ach  
group,  respec t ive ly ,  were  sacr i f iced  a t  va r ious  i n t e r v a l s  
a f t e r  i m m u n i z a t i o n  a n d  t h e i r  sp leens  r e m o v e d  asep t ic -  
ally.  The  resu l t s  p r e s e n t e d  in T a b l e  I show t h a t  e n d o t o x i n  
effects  a n  acce le ra ted  f o r m a t i o n  of p l a q u e - f o r m i n g  sp leen  
cells. B u t  t h e  n u m b e r  of c o m p e t e n t  cells was  n o t  in-  
creased.  O n  t h e  o t h e r  h a n d ,  t h e  s h a r p  decrease  of p l aque -  
f o r m i n g  sp leen  cells b e t w e e n  t h e  7 th  a n d  14 th  d a y  a f t e r  
i m m u n i z a t i o n  was de layed  in t h e  e n d o t o x i n - t r e a t e d  mice.  
F u r t h e r m o r e ,  i t  c an  b e  seen in  Tab le  I, too,  t h a t  a n  endo-  
t o x i n  dose of 100/~g effected on ly  a m i n u t e  p ro l i f e ra t ion  
of h e m o l y s i n - f o r m i n g  sp leen  cells. I n  o rde r  to  i n v e s t i g a t e  
t h e  a d j u v a n t  effect  of pur i f ied  I ipopo lysacchar ide  f rom 
S. marcescens ove r  a longer  per iod  of t i m e  a n d  b y  use  of 
g r ea t e r  n u m b e r s  of mice,  a second e x p e r i m e n t  was  u n d e r -  
t aken .  A col lec t ive  g roup  of 100 ma le  N M R I - m i c e  was  
d iv ided  i n to  2 groups.  T h e  an ima l s  of g roup  I rece ived  
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