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Extracellular Localization of a Protein Antigen in Lymphatic  Tissues in Contact with Lymphocytes  

Corpuscular  ant igen in l y m p h  nodes has been found on 
electronic opt ical  level  no t  only  int racel lular ly  in macro-  
phages bu t  also associated wi th  surface of dentr i t ic  
processes of re t icular  cells in contac t  wi th  lymphocy tes  1. 
This  resul t  and previous  invest igat ions  by  NOSSAL et al. 2, a 
led to speculat ions t h a t  are in contras t  to t i le opinion of 
FISItMAN ~ and o ther  authors  5, 6 abou t  the  role of macro-  
phages in the  process of an t ibody  product ion.  

The  invest igat ions  of MITCI~ELL and ABBOT 1 have  been 
per formed autoradiographica l ly  wi th  jx25 labelled flagella. 
This  me thod  does no t  give di rect  evidence of the  ant igen 
itself bu t  only  of j125. This  m a y  lead to an erroneous inter-  
p re ta t ion  of the  results for 2 reasons:  firstly, i t  is not  
guaranteed  t h a t  j1~5 labels the  de te rminan t  groups of the  
ant igen;  secondly, i t  cannot  be excluded t h a t  dur ing the  
experiment j1~5 will be spli t  off f rom the  antigen.  The  
rad ioac t iv i ty  found in the  thyreo id  tissue dur ing the  
exper iment  supports  the  second object ion in regard of 
spl i t t ing off, a t  least,  Some label f rom ant igen 3. 

Horse-radish  peroxidase (IKPOD) is a water-soluble  
prote in  antigen.  I t  is immunogen  for rabbi ts  T, s. The  
local izat ion of this enzymepro te in  in lymphoid  tissues 
such as spleen, l y m p h  nodes and tonsils has been invest i-  
ga ted  by  l ight  microscopy 9,10. H P O D  is also adopted  for 
e lectron microscopic detect ion in var ious  tissues 11. Com- 
pared to an autoradiographic  method,  this me thod  has 
the  advan tage  of de tec t ing  the  in tac t  ant igen molecule, 
because the  detect ion of H P O D  is carried out  by  its 
enzyme act ivi ty .  3 kg New Zealand rabbi ts  received i . v .  
100 mg  H P O D .  Previous  invest igat ions  about  the  
clearance of H P O D  indicated t h a t  3 h af ter  the  in ject ion 
I-IPOD is r emoved  f rom the  bloodstream.  Therefore,  the  
animals  were killed 3 h after  the  inject ion.  

Spleen and l y m p h  nodes were fixed for 5 h at  room 
t empera tu re  in a fo rmaldehyde-g lu ta ra ldehyde  f ixa t ive  11. 
The  t issue blocks were then  washed brief ly in cold, 
disti l led water .  They  were then  frozen and cut  on a 
Linde freezing microtome.  Sections 10 ~z and 40 ~ in 
thickness  were incuba ted  in KARNOVSKY medium 11 
conta in ing 0.75 m M  3.3-diaminobenzidine te t rahydro-  
chloride in 0 .05M Tris buffer  p H  7.4 and 0.01% H~O~ for 
15 rain. Af te r  incuba t ion  the  sections were washed in 
distil led water  and then  postf ixed for 1 h in 1% osmium 
te t roxide  buffered to p H  7.4 witl l  0.1 M [cacodylate] buffer. 
10 ~z sections were dehydra ted  in xylole  and embedded  
in E u k i t t  for l ight  microscopic examinat ion .  For  
electron microscopy 40 ~ sections were dehydra ted  in 
acetone.  Ul t ra th in  s e c t i o n s  were cut  w i t h  a L K B -  
u l t ro tome  a n d  examined  under  a Siemens Elmiskop I 
wi th  and wi thou t  pos ts ta in ing wi th  n rany l  ace ta te  and 
lead ci trate.  Controls:  (1) f ixed-frozen sections of tissue 
f rom rabbi ts  in jected wi th  peroxidase  were incuba ted  in 
media  which omi t t ed  e i ther  the  hydrogen  peroxide,  or the  
diaminobenzidine ,  f rom the  otherwise comple te  incuba- 
t ion media ;  (2) f ixed-frozen sections f rom tissue of un- 
injected rabbi ts  were incubated  in t he  comple te  medium.  

Unde r  these condit ions granylocyts  and ery throcyts  
also give a posi t ive  react ion because of thei r  endogen 
peroxydase  ac t iv i ty .  H P O D  is de tec table  by  l ight  
microscopy only  as phagocy ted  mater ia l  in granules of 
re t icular  cells. The  re t icular  cells of the  venous sinuses 
and of the  red pulp  of the  spleen have  phagocy ted  H P O D  
to a high degree. I n  the  re t icular  cells of the  lympha t i c  
nodules of the  spleen, H P O D  is absent  or only in v e r y  few 
cases detectable.  The  re t icular  cells of the  sinuses and of 
the  medul la ry  cords in the  l y m p h  nodes phagocy ted  
H P O D  considerably;  the  re t icular  cells of the  lympha t i c  

nodules, however,  only  in v e r y  few cases. These results 
conform wi th  the  findings described by  SAIJER 1~ 

Beyond  these findings extracel lu lar  H P O D ,  too, can 
be de tec ted  wi th  electron microscopy. I t  is, however ,  
l imi ted to cer ta in  regions. I n  cont ras t  to controls the  
extracel lular  space is filled wi th  ex t remely  electron-dense 
mater ia l  (Figure 1). This  mater ia l  is of ten so close to the  
cell membranes  tha t  the  membranes  themselves  no longer  
appear  separately.  Ex t race l lu la r  H P O D  is visible to the  
highest  degree in the  venous sinuses and in the  red pulp 
spleen. In  the  centre  of l ympha t i c  nodules of the  spleen, 
no extracel lu lar  H P O D  was observed.  Lymphocy te s  and 
re t icular  cells are surrounded b y  H P O D  in the  red pulp 
and in the  per iphery  of lympha t i c  nodules. A preferred 
local izat ion to a cer ta in  kind of cells or to cer ta in  regions 
on the  surface of the  cells is no t  detectable.  Re t icu la r  
cells also phagocy ted  extracel lu lar  H P O D .  Much of the  
phagocy ted  H P O D  is associated wi th  large granules and 
vacuoles  in these cells. 

In  l y m p h  nodes I-tPOD is de tec table  extracel lular ly  
only in the  medul la ry  cords. Also in this case lympho-  
cytes, as well as re t icular  cells, are d i rec t ly  associated wi th  
H P O D  (Figure 2). 

Fig. 1 (a and b). Spleen oi rabbit. L, lymphocyte; ~, intercellular 
space. (a) Positive reaction. (b) Control, • 28,000. 
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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.  
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