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T h e  Ultrastructural  Local izat ion of Ant igens  in Ehrl ich Asc i tes  T u m o r  Cells aga ins t  Ant inuclear  
Factors  in Lupus e r y t e m a t o s u s  Sera by Perox idase -Labe l l ed  Ant ibody  Method 

The  presence  of an t inuc lea r  fac tors  in sera of pa t i en t s  
w i t h  lupus  e r y t h e m a t o s u s  (SLE) has  been  well es tab-  
l ished x,~. None  of these  ant ibodies ,  however ,  ex ib i t s  
species or organ specif ic i ty  3. A l though  s tudies  w i th  
ind iv idua l  se rum have  revealed t h a t  a pa r t i cu la r  a n t i b o d y  
m a y  p roduce  a given p a t t e r n  in t he  nuc leop lasm by  the  
immunof luo re scen t  a n t i b o d y  m e t h o d  4-e, i t  is still  d i f f icul t  
to  de t ec t  a precise local izat ion of t he  ant igenic  de ter -  
m i n a n t s  in an  an t inuc lea r  reac t ion  in t he  nuclei.  

An  enzyme- labe l led  a n t i b o d y  me thod ,  which  is in t ro-  
duced  by  NAKANE and  PIERCE 7 has,  recent ly ,  been  
successful ly appl ied  to  de tec t ing  the  in t racel lu lar  ant i -  
genic subs tances  a t  t h e  u l t r a s t ruc tu ra l  level. Us ing  th i s  
me thod ,  a s t u d y  was  m a d e  on the  submicroscopic  
local izat ion of an t igens  reac t ing  w i t h  an t inuc lea r  fac tors  
in S L E  sera. 

Ehr l i ch  asci tes  t u m o r  (EAT) cells were  used as nuc lear  
ant igens ,  since th i s  t u m o r  cons is ted  of ind iv idua l ly  
isolated cells and  appea red  to  be a conven ien t  tool  for 
s impl i fy ing  the  procedures  of a n t i g e n - a n t i b o d y  react ions,  
and  the  u l t r a s t ruc tu re s  of t h e  cells were  fully descr ibed  
prev ious ly  by  several  authorsS,  L E A T  cells of hype r -  
d iploid  s t ra in  were  grown in t he  per i tonea l  cav i ty  of 
dd  mice.  

Sera f rom 5 p a t i e n t s  w i th  S L E  were s tudied.  All sera 
showed a diffuse p a t t e r n  in r a t  l iver nuclei  by  the  im- 
munof luo rescen t  me thod .  They  were  used wi th  10 t imes  
di lut ions.  Norma l  sera f rom 2 h e a l t h y  m e n  served  as 
controls .  

Hor se rad i sh  perox idase  (Behringer  & S6hne, Mann-  
heim) was  con juga ted  to  a n t i - h u m a n  IgG goat  a n t i b o d y  
b y  using g lu t a ra ldehyde  as descr ibed  by  AVRAMEAS 1°. 

E A T  cells r e m o v e d  by  i.p. p u n c t u r e  were  f ixed im- 
med ia t e ly  in 4% p a r a f o r m a l d e h y d e  or t he  mix tu r e  of 
0.5% g lu t a ra ldehyde  and  3% p a r a f o r m a l d e h y d e  in 
0 .05M cacody la te  buffer ,  b o t h  ad ju s t ed  to  p H  7.4, for 

45 min  a t  4°C, and  r insed in cacody la te  buffer  sup-  
p l emen ted  w i t h  0 . S M  sucrose. The  cells were t h e n  
incuba ted  e i ther  in S L E  or cont ro l  sera w i th  10 t imes  
di lu t ion for 24 h a t  4 °C, and  washed  t ho rough ly  over-  
n igh t  w i th  severa l  changes  of t he  buffer .  They  were, 
thereaf te r ,  i n c u b a t e d  in t he  perox idase- labe l led  ant i -  
h u m a n  IgG goa t  a n t i b o d y  for  24 h a t  4°C, and  were  
washed  t ho rough ly  again  wi th  the  buffer .  Af te r  re- 
f ixa t ion  in 4% g l u t a r a l d e h y d e  for 20 min,  fol lowed by  
washing  in t he  buf fe r  overn igh t ,  t he  cells were s ta ined  
in G r a h a m - K a r n o v s k y ' s  m e d i u m  n for pe rox idase  ac t iv i ty  
for 30 min at  room t e m p e r a t u r e .  Squashed  p r e p a r a t i o n s  
of these  cells were e x a m i n e d  w i t h  a l ight  microscope  to  
ascer ta in  the  s t a inab i l i t y  of t h e  cells. These  s ta ined  cells 
were washed 3 t imes  in t h e  buffer ,  osmif ica ted ,  dehy-  
d ra ted ,  and e m b e d d e d  in Epon .  To de t ec t  endogeneous  
peroxidase  ac t iv i ty ,  some of these  ceils were  s t a ined  in 
t he  same m e d i u m  for pe rox idase  w i t h o u t  exposure  to  
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Fig. 1. An EAT cell treated with control sera, showing the electron 
lucent nucleus and cytoplasm. Endogeneous peroxidase activities 
are seen in cytoplasmic granules (arrow) and weakly in the intra- 
cristae space of mitochondria. × 6000. 

Fig. 2. An EAT cell treated with SLE sera, showing a strongly 
stained nuclear chromatin. In the cytoplasm, endogeneous peroxi- 
datic activities are also seen in cytoplasmic granules, and in mito- 
chondria. × 6000. 
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t h e  an t ibod ies .  T h i n  sec t ions  were  c u t  o n  a L K B  Ul t ro -  
tome ,  a n d  e x a m i n e d  in  a H i t a c h i  H U - 1 1 C  t y p e  e l ec t ron  
mic roscope  w i t h o u t  e lec t ron  s ta in ing .  

I n  t h i n  sec t ions  of t he  E A T  cells t r e a t e d  w i t h  S L E  sera,  
t h e  nucle i  were  s t a i n e d  s t rong ly  a n d  s tood  o u t  w i t h  
s h a r p  d e m a r c a t i o n  aga in s t  e l ec t ron  l u c e n t  c y t o p l a s m  a t  
low m a g n i f i c a t i o n  (Figure  2). A t  h i g h e r  m a g n i f i c a t i o n  
p e r o x i d a s e  ac t iv i t i e s  were  m a i n l y  local ized in  t h e  wel l  
de f ined  a reas  co r r e spond ing  to  pe r i nuc l ea r  a n d  nucleolus-  
a s soc ia t ed  c h r o m a t i n ,  whe reas  i n t e r c h r o m a t i n i c  zones  
a n d  nucleol i  r e m a i n e d  u n s t a i n e d  (Figure  3). Clus ters  of 
t i n y  g ranu les  w i t h  low e lec t ron  dens i ty ,  c o r r e s p o n d i n g  
p r o b a b l y  to  i n t e r c h r o m a t i n  granules ,  were  o b s e r v e d  in  
t he se  i n t e r c h r o m a t i n i c  zone. P e r i c h r o m a t i n  g ranu les  
cou ld  n o t  be  iden t i f i ed  s ince t h e y  were  l oca t ed  closely 
to  c h r o m a t i n .  

I n  t h e  c y t o p l a s m  of S L E  s e r a - t r e a t e d  cells, t h e  i n t e n s e  
a n t i g e n i c i t y  was  occas iona l ly  f o u n d  in  t h e  c i s t e rnae  of  
t h e  e n d o p l a s m i c  r e t i cu lum,  t h o u g h  in sma l l  n u m b e r s  
(Figure  3). 

I n  t h e  cells t r e a t e d  w i t h  con t ro l  sera,  no  r e a c t i o n  
p r o d u c t s  were  seen in t h e  nucle i  (Figure  1). The  endo-  
geneous  pe rox idase  a c t i v i t y  were  seen in t he  h o m o -  
geneous,  sphe r i ca l  granules ,  a p p r o x i m a t e l y  0.5 ~tm in  
d i a m e t e r ,  a n d  in l ip id  d rop l e t s  i~. 

T h e  p r e s e n t  r e su l t s  c lear ly  show t h a t  t h e  a n t i g e n i c i t y  
assoc ia ted  w i t h  a n t i n u c l e a r  fac to rs  are  local ized in  t h e  
c h r o m a t i n ,  a n d  n o t  in  nuc leo lus  or  i n t e r c h r o m a t i n i c  
zone, sugges t ing  t h a t  n u c l ea r  D N A  or D N P  is i n v o l v e d  
as  a n t i g e n s  in t h i s  p rocedu re  in t h e  l igh t  of t h e  c u r r e n t  
concep t s  o n  t h e  n u c l ea r  u l t r a s t r u c t u r e s  18. Th i s  is, also, 
c o m p a t i b l e  w i t h  t h e  i m m u n o l o g i c a l  a s says  of S L E  sera  
b y  t h e  pur i f i ed  a n t i g e n i c  s u b s t a n c e s  14-Is. I n  a d d i t i o n  to  
t h e  c u r r e n t l y  r e c o m m e n d e d  t e c h n i q u e s  is i nc lud ing  en- 
z y m a t i c  d iges t ion  a n d  c h e m i c a l  ex t r ac t i on ,  t h e  u l t r a -  
s t r u c t u r a l  i m m u n o h i s t o c h e m i s t r y  e m p l o y e d  here  will  be  
su i t ab l e  for  f u r t h e r  e luc ida t ion  of t h e  t opo logy  a n d  u l t r a -  
s t r u c t u r e  of n u c l ea r  c o m p o n e n t s .  

A n t i c y t o p l a s m i c  fac to rs  in  S L E  sera  h a v e  been  desc r ibed  
as  spec ies-nonspeci f ic  a n t i b o d i e s  1~, ~0. T h e  a n t i g e n i c  con-  
s t i t u e n t s  r e a c t i n g  w i t h  t he se  a n t i c y t o p l a s m i c  a n t i b o d i e s  
h a v e  n o t  y e t  b e e n  cha rac t e r i zed .  T h e  p r e s e n t  r e su l t s  m a y  
show t h a t  t h e  i n t r a c i s t e r n a l  m o i e t y  of e n d o p l a s m i c  
r e t i c u l u m  is one  of t h e  r e spons ib le  a n t i g e n s  for  t h e  an t i -  
bodies .  

Zusammen/assung. N a c h  ind i rek te r ,  p e r o x i d a s e k o n j u -  
g ie r t e r  A n t i k 6 r p e r m e t h o d e  w u r d e n  e l e k t r o n e n m i k r o s k o -  
p i sch  E h r l i c h - A s z i t e s t u m o r z e l l e n  geprf i f t  u n d  a m  Chro-  
m a t i n  so lcher  Zel len d a s  A n t i g e n  gegen d e n  an t inuk le~ . ren  
F a k t o r  in  Se ren  e in iger  s y s t e m i s c h  L u p u s - e r y t h e m a -  
t o s u s - E r k r a n k t e r  gezeigt .  
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Fig. 3. Part of EAT cell treated with SLE sera, demonstrating 
stained ehromatin and unstained interchromatinic zone. In the 
interchromatinic zone, fine granules of low density are visible. An 
arrow indicates staining of the cisternae of endoplasmic reticulum. 
NC, nueleolus, x 18,000. 
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On the I m m u n o d e p r e s s i v e  Act ion  of A d r i a m y c i n  

A d r i a m y c i n  is a n  a n t h r a c y c l i n e  a n t i b i o t i c  i so la ted  in  
1967 f rom m u t a n t  of Streptomyces peucetius 1, ~. I t s  a n t i -  
neop las t i c  ac t ion  h a d  been  s t u d i e d  on  asc i t ic  a n d  sol id 
t u r n o u t s  i nduced  e x p e r i m e n t a l l y  in  mice  a n d  r a t s  3-s a n d  
r ecen t l y  in  m a n  o n  d i f f e ren t  n e o p l a s m s  a n d  in  l e u k a e m i a s  
of ch i l d r en  a n d  a d u l t s  e-l°. 

R e c e n t  s tud ies  n h a v e  d e m o n s t r a t e d  t h a t  a d r i a m y c i n  
is ab le  to  i n h i b i t  ' b l a s t i c '  t r a n s f o r m a t i o n  i nduced  b y  

p h y t o h a e m a g g l u t i n i n  (PHA)  in  h u m a n  l y m p h o c y t e  
cu l tu re s  a n d  in te r fe r s  w i t h  t h e  m e c h a n i s m  of ce l lu lar  
D N A  a n d  R N A  s y n t h e s i s  1~. 

Material and methods. Male Swiss  Cobs mice,  we igh ing  
20-22  g, were  emp loyed .  T h e  a n i m a l s  were  i m m u n i z e d  
i.v. w i t h  0.5 m l  of a 2 %  suspens ion  of s R B C  in  p h y s -  
iological  sal ine.  Doses  a n d  t r e a t m e n t  schedu les  e m p l o y e d  
are  r e p o r t e d  in  t h e  Table .  I0 a n i m a l s  for  e ach  exper i -  


