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RFC from immunized rabbits with CRC (magnification • 80). 

of CRC. The  vo lume  was a d j u s t e d  to 1 ml  w i t h  TC 199 
Medium.  The  t u b e s  were covered w i t h  t h i n  folia a n d  incu-  
b a t e d  for 24 h a t  4~ R o s e t t e  fo rming  cells (RFC) to  
wh ich  4 or more  e r y t h r o c y t e s  were  a t t a c h e d  were coun t ed  
in v o l u m e  samples  of 2 m m  a. Spher ica l  c lumps  of e ry th ro -  
cytes  which  showed  a l y m p h o i d  cell in  t h e i r  cen t re  a f t e r  
t r e a t m e n t  w i t h  2% acet ic  acid were c o u n t e d  as R F C  if 
t he re  were more  t h a n  3 e r y t h r o c y t e s  pe r  c lump.  

Results. Resu l t s  of p ro longa t i on  of sk ina l logra f t  sur-  
v iva l  us ing  d i f fe ren t  b a t c h e s  of A L S  are l i s ted  in Tab le  I. 
The  m e a n  va lues  of 4 V W  • A, each  w i t h  two  skinal lo-  
graf t s  f rom CH, are  p lo t t ed .  3 days  a f t e r  i m m u n i z a t i o n  
p rac t i ca l ly  no  R F C  could be  obse rved  in a n y  cell suspen-  
sion. F r o m  day  14 on  a m a r k e d  increase  of rose t t e  fo rma-  
t i on  w i t h  spleen cells was  d e m o n s t r a t e d ,  wh ich  was m u c h  
less p r o n o u n c e d  w i t h  l y m p h n o d e  cells and  pe r iphe ra l  b lood  
lymphocy te s .  

The  capac i t y  of A L S  to  i n h i b i t  r o se t t e  f o r m a t i o n  was 
t e s t ed  in d i lu t ion  up  to  1:100. Spleen  cells f rom r a b b i t s  of 
t h e  28 th  d a y  a f te r  r e i m m u n i z a t i o n  were used for  t h i s  pur -  
pose. The  resu l t s  are g iven  in Tab le  I I I .  

P L D K - 3 A  caused  no  rose t t e  i n h i b i t i o n  fo rmat ion ,  
P L D K - 3 D  a n d  P L D K - 3  C showed a m o d e r a t e  ro se t t e  in-  
h i b i t i o n  effect. M a r k e d  R F C  i n h i b i t i o n  was obse rved  w i t h  
A L S  b a t c h e s  P L D K - 3 B  in a d i lu t ion  up  to  1 :50  (p 0.025) 
and  A L S  P L D K / 3 E  1 :40  (p 0.04). 

Discussion. W e  h a v e  conf i rmed  in r a b b i t s  t h a t  t h e  
i m m u n o s u p p r e s s i v e  a c t i v i t y  of A L S  d e t e r m i n e d  w i t h  pro- 
l onga t ion  of sk ina l logra f t  su rv iva l  cor re la tes  well  w i t h  in  
v i t ro  rose t t e  i n h i b i t i o n  5. T h o r o u g h  d o c u m e n t a t i o n  of t h e  
i m m u n o s u p p r e s s i v e  effect  of A L S  is of u t m o s t  i m p o r t a n c e  

before  cl inical  use. L y m p h o c y t e t o x i c i t y  a n d  opson iza t ion  
h a v e  cor re la ted  poor ly  w i t h  t h e  i m m u n o s u p p r e s s i v e  po- 
t e n c y  5, 6, a n d  in a d d i t i o n  cons iderab le  diff icul t ies  m a y  be  
e n c o u n t e r e d  w i t h  t h e  i n t e r p r e t a t i o n  of sk ina l logra f t  sur-  
vival .  There fore  t h e  i n h i b i t i o n  of ro se t t e  f o r m a t i o n  pre-  
sents  a v e r y  va luab l e  a d d i t i o n a l  p a r a m e t e r  in  t h e  eff icacy 
of ALS.  T h e  poss ib i l i ty  of ro se t t e  f o r m a t i o n  w i t h o u t  pre-  
v ious  sens i t i za t ion  h a s  to  be  b o r n e  in m i n d  a n d  m u s t  be  
carefu l ly  worked  o u t  because  i t  m a y  i n t roduce  er rors  in  
t h e  i n t e r p r e t a t i o n  of t h e  resu l t s  7. 

Zusammen]assung. Fi inf  P fe rde  A n t i - K a n i n c h e n - L y m -  
p h o z y t e n  Sera  w u r d e n  in v ivo  m i t  H a u t a b s t o s s u n g s z e i t  
u n d  in  v i t ro  m i t  R o s e t t e n f o r m a t i o n  auf  i m m u n o s u p p r e s -  
s ive Akt ivi t~i t  a m  K a n i n c h e n  getes te t ,  wobei  sich zwei der  
fiinf gepr i i f ten  Sera  als sehr  w i r k s a m  erwiesen. 

M. I{ISSLING a n d  ]3. SPECKS 

J.  A. Cohen Instituut voor RadiopathoIogie en 
Stralenbescherming, A cademisch Ziehenuis, 
Leiden (Nederland), 5 Ju ly  7972. 

5 G. t~. KELLY, D. C. [V~EARS and A. G, R. SHELL, Transplantation 12, 
443 (1971). 

6 Workshop on ALS. Proe. 1st Int. Congr. Immunology. 
7 K. 1VII. BACH, J. R. BRASHLER and J. R. PERPER, Transplantation 9, 

49 (1970). 
s We wish to thank Prof. Dr. D. W. VAN BEKKUM and coll. for the help 

in the production of ALS. 

The Primary Tissue Culture of Rat Adult Decapsulated Adrenal Glands: Problems of Methodology 
and Applications 

The  cu l t i va t i on  of m a m m a l i a n  ad renocor t i ca l  cells 
a lways  m e t  cons iderab le  difficult ies,  due  to  t h e  poor  
su rv iva l  of zona fasc icu la ta  a n d  re t icu la r i s  cells in  v i t ro  1, 2, 
unless  of f oe t a l -newborn  or igin 2,3. T h e  on ly  m e t h o d  
p rev ious ly  r epo r t ed  to  p rese rve  in v i t ro  a d u l t  zona  fasci- 
cu l a t a  cells was  poor ly  emp loyed  for e x p e r i m e n t a l  
pu rposes  4. 

W e  r ecen t ly  found  t h a t  a t e c h n i q u e  p rev ious ly  used to 
cu l t i va t e  h u m a n  a d u l t  l ive r  cells~, 6 works  also w i t h  t h e  
decapsu l a t ed  ad renocor t i ca l  t i s sue  of the a d u l t  r a t  7. I n  
th i s  p a p e r  some r e l e v a n t  me thodo log ic  difficulties,  f ind-  
ings a n d  app l i ca t ions  are br ie f ly  rev iewed a n d  discussed.  

Critical steps in the culture method. I n  each  cu l tu re  
session t h e  ad rena l s  of 10-16 W i s t a r  r a t s  are careful ly  
decapsu l a t ed  s in  order  to  t a k e  off t h e i r  zona  g lomerulosa  9 
a n d  processed  as a l r eady  r e p o r t e d  for  t he  h u m a n  l iver  ~, 6. 
A m i x t u r e  of t r yps in i zed  cells a n d  t i ssue  m i c r o e x p l a n t s  is 

e v e n t u a l l y  i m p l a n t e d  on to  p o l y t h e n e  discs a f te r  t h e  
m e t h o d  of FULTON 1~ T h e  m o s t  c r i t ica l  s tep  is t ryps in i -  
za t ion,  as discussed elsewhere L I t  shou ld  be  e m p h a s i z e d  
here  t h a t  t h e  a d r e n a l  t i s sue  is h i g h l y  affected b y  t h e  
t r a u m a  of chopp ing :  good cell o u t g r o w t h s  are o b t a i n e d  
on ly  if f r a g m e n t s  of 1-2  m m  in size are employed.  Smal le r  
e x p l a n t s  c o n t a i n  m o s t l y  dead  ceils. 

Cultivation a/ter storage o/ adrenocortical cells in liquid 
nitrogen. Tissue  exp l an t s  an d  t r y p s i n  d ispersed  r a t  adre-  
nocor t i ca l  cells grew exce l len t ly  in  v i t ro  even  a f t e r  a 
p ro longed  s torage  in l iqu id  n i t rogen  (-196~ a f ea tu re  
never ,  as far  as we are  aware,  p rev ious ly  repor ted .  
10 stocks,  each  of 20-32 adrenals ,  were tes ted .  T h e  g lands  
were s t i r red  in t r y p s i n  solut ion,  ch o p p ed  as usua l  7 a n d  
t h e n  r e s u s p en d ed  in 1.0 ml  Eag le ' s  M E N  n a d d e d  w i t h  
20% (v/v) i n a c t i v a t e d  foe ta l  b o v i n e  s e r u m  a n d  15% (v/v) 
glycerol.  T h e  suspens ion  was  t r a n s f e r r e d  in to  a 2 m l  
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p y r e x  glass ampoule ,  whose  neck  was sealed b y  f lame.  
All  t he  ampou le s  were f i rs t  s to red  for 10 m i n  a t  4~ a n d  
a f t e rwards  p u t  in to  a RCB12  l iquid  n i t r ogen  c o n t a i n e r  
(SIO, Padua )  endowed  w i t h  a Biogel  cap. T he  f reezing 
r a t e  was  f i r s t  - 0 .7~  u n t i l  t h e  ampou le s  a r r ived  a t  
-25~ t h e n  i t  was  h i g h t e n e d  to -4 .9~  u n t i l  t h e  
t e m p e r a t u r e  of -70~  was reached.  A t  th i s  p o i n t  t h e  
ampou le s  were d ipped  in to  l iqu id  n i t rogen .  6 m o n t h s  
l a t e r  t h e y  were recovered,  a n d  soon t h a w e d  in a 37~ 
w a t e r  b a t h .  Adrena l  cells a n d  e x p l a n t s  were w a s h e d  free 
of glycerol  a n d  i m p l a n t e d  on to  p o l y t h e n e  discs. The  suc- 
cess r a t e  of these  cu l tu res  was 8/10. I t  m a y  be  adv i sab le  
to  e s t ab l i sh  w h e t h e r  even  t he  h u m a n  ad renocor t i ca l  t i ssue  
m i g h t  su rv ive  t he  p ro longed  s torage  in l iqu id  n i t rogen .  
I f  t h i s  were t he  case, h u m a n  ad rena l s  could be  s tored  a t  
-196~ as soon as t h e y  are o b t a i n e d  a n d  recovered  for 
c u l t i v a t i o n  on ly  w h e n  devised.  

Cytomorphology. E x a m i n a t i o n  b y  l igh t  a n d  e lec t ron  
mic roscopy  of t h e  cu l tu res  showed  t h a t  a t  leas t  8 d i f fe ren t  
cell t ypes  grow in v i t ro  ~, a m o n g  wh ich  are  dedif feren-  
t i a t e d  ad renocor t i ca l  cells. Deta i l s  on  t he  basic  m o r p h o -  
logy of t h e  cells in  cu l tu re  h a v e  been  g iven  e lsewhereL 
The  da i ly  a d d i t i o n  of fil_=4-ACTH (10 ag/ml)  to  t h e  
g r o w t h  m e d i m n  has  been  shown  to induce,  w i t h i n  3 days,  
a full d i f f e r en t i a t i on  of t h e  cor t ica l  e l emen t s  in to  zona  
fasc icu la ta  cells l ike those  found  in t he  in v ivo  gland.  A 
m o r p h o m e t r i c  e x a m i n a t i o n  of th i s  process  has  been  car- 
r ied ou t  L 

Histochemistry. H i s t o c h e m i c a l  m e t h o d s  of a n y  k ind  
m a y  be  app l i ed  to  r a t  a d u l t  ad r ena l  cul tures ,  p rov ided  
t h a t  t h e y  do no t  des t roy  t he  c lo t t ed  mouse  p l a s m a  wh ich  
allows t h e  cells to  s t ick  to  t h e  p o l y t h e n e  discs. Pre l imi-  
n a r y  work  has  shown  t h a t  in ad renocor t i ca l  cells: a) 
glycogen,  s t a ined  b y  t he  P A / S  m e t h o d n  is scanty ,  as i t  
is in  t h e  in  v ivo  g land  is and  in r a t  l iver  cells cu l tu red  b y  
a s imi la r  t e c h n i q u e ~ ;  b) d ias tase - res i s t an t ,  P A / S - p o s i t i v e  
m a t e r i a l  is also poor,  as i t  is in  v ivo  ~a; e) n e u t r a l  f a t  dro- 
plets ,  ev idenced  b y  S u d a n  I I I  a n d  I V  s ta in ing,  increase  
t h e i r  n u m b e r  in  t he  c y t o p l a s m  a f t e r  t r e a t m e n t  w i t h / ~ - 2 4 -  
A C T H  or 3', 5 '-cyclic a d e n o s i n e m o n 0 p h o s p h a t e  (c-AMP);  
d) t i le  cy top l a smic  a m o u n t  of RNA,  as revea led  u n d e r  
U V - l i g h t  a f t e r  s t a in ing  w i t h  acr id ine  o range  x5 a u g m e n t s  
also a f t e r  exposure  to  fll_24-ACTH or c -AMP;  e) acid 
p h o s p h a t a s e  ac t iv i ty ,  r evea led  b y  RUTENBERG'S m e t h o d  ~6 
is r a t h e r  weak,  as in  v ivo  17, whereas  i t  is v e r y  in tense  in 
a d r e n a l  m a c r o p h a g e s  a n d  g i an t  cells. 

Radioautography. The  d ip -coa t ing  m e t h o d  of LEBLOND 
a n d  KOPRIWA is is easi ly appl ied  to  ad r ena l  cul tures .  I t  
has  t h u s  been  possible  for t h e  f i rs t  t i m e  to  i nves t i ga t e  t he  
s h o r t - t e r m  and  l ong - t e rm  d i rec t  me tabo l i c  effects of 
fll_24_ACTH 19 a n d  c-AMP2~ on in v i t ro  r a t  a d u l t  ad rena l  
t issue.  

Biochemistry. Albe i t  no t  ye t  a t t e m p t e d ,  b iochemica l  
m e t h o d s  should  also be of use ill s tud ies  w i t h  ad rena l  
cul tures ,  due  to  t he  g rea t  n u m b e r  of sepa ra tes  (up to 48) 
which  can  be  se t  up  in a single cu l tu re  session. 

Attempts to develop cloned di//erentiated adrenal cell lines. 
A d u l t  ad renocor t i ca l  cells of r a t  h a v e  been  found  to  
su rv ive  a n d  grow ill v i t ro  for as long as 40-60 days,  
m a i n t a i n i n g  the i r  in i t ia l  morpholog ica l  fea tu res  a n d  t h e  
m o n o l a y e r  a r r a n g e m e n t .  Subcu l tu re s  on  glass of t he  
p r i m a r y  cells were the re fo re  a t t e m p t e d .  N e g a t i v e  resu l t s  
were o b t a i n e d  if too  y o u n g  cu l tu red  cells (up to 15 days)  
in  v i t ro  were d e t a c h e d  w i t h  an  EDTA-(1 :5000)  so lu t ion  21 
a n d  t h e n  seeded in to  50 ml  p re sc r ip t ion  bot t les .  Older  
cu l tu res  gave rise to  r ap id ly  growing  f ib rob las t - l ike  cell 
lines, in  wh ich  also m a c r o p h a g e s  are presen t .  The  same  
also h a p p e n e d  if t he  ad r ena l  subcu l tu re s  were t r e a t e d  w i t h  
da i ly  doses of 10 btg/ml fll-24-ACTH. I n  con t ras t ,  t h e  
p ro longed  exposure  of subcu l tu re s  to  50 btg/ml c -AMP 
3 t imes  pe r  week  b r o u g h t  a b o u t  cell s t r a ins  t h a t  even  
a f t e r  100 days  in v i t ro  con t a in  islets  of ' cor t ica l ' - l ike  cells, 
as de tec ted  b y  l igh t  microscopy,  i n t e r m i n g l e d  w i t h  
m e s e n c h y m a l  e lements .  A t t e m p t s  to  clone such  'cor t ica l '  
cells are now u n d e r  course w i t h  t h e  hope  of o b t a i n i n g  a 
pu re  l ine of d i f f e ren t i a t ed  r a t  ad renocor t i ca l  cells. 

Riassunto. Le col ture  p r imar i e  di su r rene  di R a t t o  
adu l to  si p r e s t ano  mol to  b e n t  a s t ud i  morfologic i  e fun-  
z ional i  m e d i a n t e  t ecn iche  di i ndag ine  d iverse  (micros- 
copia  o t t i ca  ed e le t t ronica ,  i s tochimica ,  au torad iogra f ia ,  
b iochimica) .  Sono s taf f  e f f e t t u a t i  s t ud i  or iginal i  sulla 
co l tu ra  di t e ssu t0  su r rena le  dopo p e r m a n e n z a  p r o l u n g a t a  
in  azo to  l iquido e su l l ' i so lamento  di l inee cel lular i  diffe- 
r enz i a t e  di cellule corticali .  
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