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In  contras t  to flagella ~ H P O D  fills the  intercel lular  
space be tween lymphocytes  and also be tween lympho-  
cytes and ret icular  cells. Ant igen mater ia l  is associated 

direct ly  wi th  the  membranes  of these cells. F r o m  this 
point  of view, consequently,  there  exists the  possibi l i ty 
t h a t  unchanged ant igen mater ia l  n lay react  direct ly  wi th  
receptors on lymphoid  cells wi thou t  earlier 'processing'  
in macrophages.  Previous  in v i t ro  invest igat ions 12 have  
shown t h a t  even a few seconds of ant igen contac t  wi th  
lymphoid  cells are able to induce a specific t ransformat ion  
and prol i ferat ion of these cells. 

Zusamme~r Drei  S tunden  nach i .v.-Gabe an 
Kaninchen  ist  das Ant igen Meerret t ich Peroxydase  
extrazel lul~r  in den Markst r~ngen der L y m p h k n o t e n  und 
der ro ten  Pulpa  der Milz e lektronenmikroskopisch nach- 
weisbar.  Das unver i inder te  Ant igen s teht  dami t  noch 
zu dieser Zeit in d i rek tem K o n t a k t  mi t  der Zel lmembran  
der lymphoiden  Zellen. 
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Fig. 2. Lym.pti node of rabbit. L, lymphocyte; R, reticular ceil; 
~, positive reaction indntemellula r space, • 35,000. 12 G. A. CARO~, Int. Arch. Allergy 32, 98 (1967). 

The Cellular Sources  of Ant ibodies  in Diffusion C h a m b e r  Cultures of Alveolar  Exudates  

Diffusion chambers  (DC) are a va luable  toot for the  
s tudy  of i m m u n e  processes in closed cellular systems 1, 3 
The chambers  are implan ted  in new-born or  i r r ad i a t ed  
recipients  which a r e  incapabl  e of demonst rable  an t ibody  
product ion  to the  a m o u n t  of ant igen applied. In  com- 
pe t en t  adul t  recipients  DC t{ave a s t rong a d j u v a n t  effect 
on the  recipient 's  response against  soluble ant igens ~. 
Al though  new-born recipients  do not  respond serologi- 
cally to the  ant igens enclosed in the  DC 1, the .ce l lu la r  
events  o c c u r r i n g  in the i r  l ympha t i c  tissues under  ~he 
influence of the  DC cultures of antibodY forming cells 
deserve c loser  a t tent ion.  I n  the  present  s tudy  lung 
alveolar  exudate  cells were cu l t iva ted  in the  DC in new- 
born rabbits ,  since ' adul t '  h is t iocytes  m a y  enhance the  
recipient ' s  immune  capaci ty  4. 

Methods. Alveolar  cells were washed out  f rom lungs of 
young  adul t  chinchil la  rabbi ts  in Ear le ' s  fluid. The 
donors were ei ther  untreated,  or had  been immunized  
in t ra t rachea l ly  wi th  2 -4 •  sheep red blood cells 
(SIRBC) 8-30 days previously.  The  Ear le-suspended 
alveolar  cells were mixed  wi th  S R B C  (ratio 1:2) and 
1 ml  of the  suspension injected into DC made  f rom 
luci te  rings and mill ipore filters of 0.1 ~ porosity.  The  
filled DC were implan ted  into the  per i toneal  cavi t ies  of 
5 days old chinchil la  rabbits .  Control  animals  received 
DC which conta ined ei ther  SIRBC or alveolar  exuda te  
cells f rom un t rea ted  donors. In  the  l a t t e r  case the  
appropr ia te  a m o u n t  of S R B C  was in jec ted  i.p. into the  
recipients  of DC. 

Af ter  8 days (cultures of p re immunized  cells) or  af ter  
9-10 days the  DC w e r e  r emoved  from anaes thet ized  
recipients.  The cul tured cells were l iberated from the  DC 
by mechanica l  scraping Or by  pronase t r e a t m e n t  S. 
Nei ther  technique  de tached all cells f rom the  filters. 
Recip ient ' s  l y m p h  was collected f rom cisterna chyli  
(yield 1-1.5 • 107 viable l y m p h  cells). Then the  recipients  
were killed and the  samples of the  lympha t i c  tissues and 
omen tum-de r ived  tissue cover ing the  DC taken  ou t  and 
teased in Ear le ' s  fluid (yield 1.2-10 • 107 viable  cells per  
organ or tissue). All cell samples were washed, suspended 
in Sevac IV med ium and assayed for p laque-forming cells 
(PFC) by  JERNE'S technique  ~. The P F C  were examined  
microscopical ly in situ, af ter  2.5% glu tara ldehyde  fixa- 
t ion and me thy l  green-pyronin  staining. The  DC fluid and 
recipient ' s  sera were tes ted by  the  s tandard  hemag-  
g lut inat ion and hemolysis  t echn ique  in test- tubes.  

1 M. HOLUB, I. RiHA and V. KAMAR~TOV&, in  Molecular and 
Cellular Basis ol Antibody Formation (Ed. J. STERZL; Publishing 
House, Czech. Acad. Sci., Prague 1965), p. 447. 

2 p. NETTESHEI~, T. MAI~IUOI)AI~ and C. J. CHADWICK, Immuno- 
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5 N. t~. JERNE and  A.A~ NORDIN, Science 7dO, 405 (1963). 
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Results. Animals  wi th  DC conta in ing  only SRBC had  
very  few P F C  in DC-a t t ached  o m e n t u m  and  l y m p h  
(Table I). In  controls  w i th  DC conta in ing  only  alveolar  
ceils, no P F C  a t  all were found  in mos t  organs.  Alveolar  
cells gave t h e  same background  n u m b e r  of P F C  as f resh 
no rma l  alveolar  exuda tes  (0.01-0.5 PFC/106 cells). No 
ant ibodies  were found  in e i ther  DC fluid or rec ip ien t ' s  
sera, excep t  for a ve ry  low t i t re  of hemolys ins  in some 
animals .  

DC cul tures  of normal  or p r e i m m u n i z e d  alveolar  cells 
w i th  an t igen  resul ted  in an appea rance  of mod e ra t e  
n u m b e r s  of P F C  among  the  alveolar  cells and  of a few 
P F C  in rec ip ien t ' s  t issues (Tables I I  and  II I ) .  The in- 
crease of t he  n u m b e r  of P F C  in t h e  omen ta l  t i ssue  cover-  
ing the  DC was s ta t i s t ica l ly  s ignif icant  ( 'Wilcoxon's test ,  
a t  the  5% level of significance).  Hemagg lu t ina t i on  t i t res  
of 1 :8-128 and  hemoly t i c  t i t res  of 1:16-256 were found 
in the  DC fluids. In  t he  rec ip ien t ' s  sera hemagg lu t in in  
t i t res  of 1 :2-16  were found  and  hemoly t i c  t i t res  never  
exceeded 1:32. The a n t i b o d y  t i t res  corre la ted  well w i th  
t he  n u m b e r  of cells cu l tured  in the  DC. 

The m a jo r i t y  of P F C  in the  alveolar  exuda te  cell cul- 
tures  h a d  the  morphologic  appea rance  of ac t iva t ed  
lymphocy tes ,  p l a sma  cells and  blasts ,  however  5-20% of 

all P F C  had  a morpho logy  of h is t iocytes  (Figure) A 
n u m b e r  of h is t iocyt ic  P F C  was found also a m o n g  the  
omen ta l  hemolys in  fo rming  cells. 

Discussion. The observa t ion  made  wi th  a soluble 
an t igen  1 has t hus  been  repea ted  wi th  a corpuscular  
an t igen:  r ab b i t  lung alveolar  exuda tes  do c o n t a i n  im- 
m u n o c o m p e t e n t  cells which  can d i f fe ren t ia te  even in t he  
DC cul ture  condi t ions  in to  a n t i b o d y  secret ing stages.  

Table I. Chambers with 4;< l0 T SRBC only 

PFC per 10 ~ viable lymphoid cells in recipient's organs 

Tissue Lymph Lymph Spleen Thoracic 
covering nodes nodes duct 
DC mediastinal mesenterie lymph 

0.06 ~ 0.08 ~ 0.01 -~ 0.01 <: 0.1 
0.1 ~ 0.08 ~ 0.01 -~ 0.01 ~ 0.i 
0.3 0.1 -< 0.01 ~0.01 0.1 
0.03 - - <0.01 0.2 

Plaque-forming cells from diffusion chamber cultures of rabbit lung alveolar cells. (a) Hemolytic plaque formed by a lymphoid cell. 
(b) Plaque formed- by a cell with histioeytic morphology. (c) Plaque-forming plasma ceil: (d) Central cell of the plaque a. (e) Central celI 
of the plaque b .  Methyl green - pyronin stain. MagnificatioI1 • 200 (a, b) and x 3000 (c-e}. 
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The  a n t i b o d y  secre t ing  cells inc lude  h i s t iocy t i c  forms. As 
discussed in  de ta i l  e lsewhere  e, these  a n t i b o d y  secre t ing  
h i s t iocy tes  are p r imi t ive ,  less d i f f e r en t i a t ed  forms,  no t  
t yp i ca l  macrophages .  H e m o I y t i e  p laques  p roduced  b y  
these  cells are  smal le r  t h a n  ' l y m p h o i d '  p laques ,  bu t ,  on  
t h e  o the r  h a n d ,  are no t  due  to  t he  l i b e r a t i o n  of a pas-  
s ively acqu i red  an t ibody* .  No ev idence  for a n  ac t ive  

Table II. DC cultures of alveolar cells from normal donors (primary 
response) 

Donor cells in 
DC 

Recipient's organs - PFC per 106 viable 
lymphoid cells 

Original PFC per Tissue Lymph Lymph 
number 106 coveting nodes nodes 
• 10 ~ cells DC medias- mesenteric 

tinM 

Spleen Thoracic 
duct 
lymph 

13 40 1.7 - - <0.01 - 
20 25 0.3 0.1 <0.01 0.02 0.2 
25 56 0.5 0.06 < 0.01 0.2 0.3 
25 62 0.4 <0.06 <0.01 0.1 <0.1 

Table 1II. De cultures of alveolar cells from pre-immunized donors 
(secondary response) 

Days Donor cells in DC Reeipient's tissues - PFC per 106 
after lymphoid cells 
donor 
immuni- Original PFC per Tissue Lymph Spleen Thoracic 
zation number 10 * covering nodes duct 

• 106 celia DC inesenterie lymph 

8 10 12 0.8 0.4 0.2 0.2 
15 11 40 3.7 0.8 0.2 0.2 
15 8 5 0.8 0.03 0.01 <0.08 
30 8 17 1.0 0.02 0.03 < 0.1 
30 9 60 1.2 0.1 0.6 0.3 
30 10 37 1.1 0.9 0.8 0.2 

c o n t r i b u t i o n  of t he  n e w - b o r n  rec ip ien t s  of DC to  t h e  
overa l l  serological  response  was  found.  However ,  in  t h e  
o m e n t a l  t i s sue  cover ing  t h e  DC, a s ign i f ican t  increase  in 
t h e  n u m b e r  of a n t i b o d y  p r o d u c i n g  cells c an  be  de tec ted .  
O m e n t u m  per  se is a p o t e n t  i m m u n o c o m p e t e n t  a r e a l  
The  m e c h a n i s m  b y  w h i c h  t h e  a n t i b o d y  response  is in- 
duced  in t h e  o m e n t a !  cells r e m a i n s  a m a t t e r  of specula-  
t ion.  The  c o n c e n t r a t i o n  of b o t h  an t ibod ie s  a n d  poss ib ly  
an t igen ic  f r a g m e n t s  d i f fus ing f rom t h e  DC 2 should  be  
h igher  in  th i s  a rea  t h a n  in  t h e  d i s t a n t  l y m p h a t i c  organs.  
A n t i g e n  alone, in  t h e  presence  of or d i f fus ing f rom t h e  
DC, does n o t  induce  a n y  s ign i f ican t  response.  I t  m i g h t  
well  be  t h a t  tl~e an t ibod ie s  fo rmed  b y  t h e  c o m p e t e n t  cell 
p o p u l a t i o n  ins ide  t h e  DC p o t e n t i a t e  t h e  o m e n t a l  ceils for 
t he  t r igger ing  effect  of an t igen .  Nucleo t ides  f rom t h e  
decay ing  cu l tu red  cells a n d  fac tors  l i be r a t ed  d u r i n g  t h e  
s econda ry  c o n t a c t  w i t h  a n t i g e n  w h i c h  increase  t he  
mi to t i c  a c t i v i t y  of l y m p h o i d  cells 8 m a y  h a v e  some 
a d j u v a n t  effect  9. 

Zusancncen/assung. M v e o l a r e x s u d a t z e l l e n  yon  K a n i n -  
chen  w u r d e n  z u s a m m e n  m i t  S c h a f e r y t h r o z y t e n  in 
D i f f u s i o n s k a m m e r n  g e b r a c h t  u n d  diese in  neugeborene  
K a n i n c h e n  imp lan t i e r t .  A n f i k 6 r p e r b i l d e n d e  Zellen w u r d e n  
in den  D i f f u s i o n s k a m m e r n  u n d  im O m e n t u m  der  Rezip ien-  
t e n  festgestel l t .  
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Distribution of Cla-Steroid Conjugates in Plasma Protein Fractions 

I n  a p rev ious  c o m m u n i c a t i o n  1, t he  assoc ia t ion  b e t w e e n  
s u l p h o c o n j u g a t e d  C~9-steroids a n d  ce r t a in  p l a s m a  pro-  
t e ins  u n d e r  in -v ivo  cond i t ions  ha s  been  repor ted .  I n  
order  to  e x t e n d  such  i n f o r m a t i o n  to  a possible  in te r -  
ac t ion  b e t w e e n  endogenous  C~,-steroid glucuronOsides 
a n d  s imi la r  p l a s m a  pro te ins ,  27.7 ml  p lasma ,  o b t a i n e d  
f rom a 46-year-old  female  s ub j ec t  10 mil l  a f t e r  i.v. 
a d m i n i s t r a t i o n  of 0.201 ag  7a-3H-3/3-hydroxy-5-andros  - 
t ene-17-one  (dehydr0ep iandros t e rone )  w i t h  101 • 106 dpm,  
were s u b m i t t e d  to  p r e p a r a t i v e  zone electrophoresis .  T h e  
l a t t e r  was  p e r f o r m e d  on  P V C  in L o n g s w o r t h  buf fe r  of 
p H  8.6 a n d  a n  ionic s t r e n g t h  of 0.1 a t  a field s t r e n g t h  of 
4.4 V / c m  a n d  led to  a sa t i s fac to ry  s epa ra t i on  of a lbumin ,  
al-, as-, /3- a n d  y-globul ins .  T h e  co r re spond ing  zones were  
e lu ted  w i t h  0 . 1 5 M  sod ium chlor ide  a n d  t h e  e lua tes  re- 
duced  to  5-7 m l  b y  u l t r a f i l t r a t ion .  Fol lowing t h e  ex- 
h a u s t i v e  e x t r a c t i o n  of free s te ro ids  w i t h  chloroform,  t o t a l  
con juga te s  were  e x t r a c t e d  w i t h  10 vol. e t hano l - ace tone  
(1:1 v/v) .  F o r  s e p a r a t i o n  of con juga te s  in to  s tero id  

su lphocon juga t e s  a n d  g lucuronos ides  ion exchange  
c h r o m a t o g r a p h y  of t h e  f i l t r a t e  on  D E A E - S e p h a d e x  
A-50 a n d  r epea t ed  t h i n - l a y e r  c h r o m a t o g r a p h y  of resu l t ing  
f rac t ions  on  silica gel G in c h l o r o f o r m - m e t h a n o l - a m m o n i a  
(10:10 : 0.2 v /v )  a n d  c h l o r o f o r m - m e t h a n o l - a m m o n i a  
(20:5 : 0.2 v /v)  p r o v e d  a d e q u a t e  2. Al iquo ts  of t h e  d i f fe ren t  
c o n j u g a t e  f ract ions ,  as well  as of t h e  free f r ac t ion  were 
assayed  for 3H-ac t iv i ty  p r io r  to  c leavage  of con juga te s  b y  
solvolysis  3 or i n c u b a t i o n  w i t h  f l -glucuronidase (iKetodase, 
W a r n e r  Chi lcot t ,  Morr is  P la ins ,  N.J . ,  USA).  F ree  a n d  
l i be ra t ed  C19-steroids were i so la ted  b y  mul t ip l e  t h i n -  
layer  c h r o m a t o g r a p h y ,  c o n v e r t e d  in to  2, 4 -d in i t ropheny l -  

1 G. W.  OERTEL, K. GROOT a n d  P.  BROHL, Hoppe-Seyler's Z. 
physiol. Chem. 347, t0 (1965). 
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Hoppe-Seyler's Z. physiol. Chem. 348, 990 (1967). 
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