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buffer .  A p ro t e in  peak ,  w h i c h  p r o v e d  to  c o n t a i n  m a s t  cell- 
d e g r a n u l a t i n g  factors ,  was  e lu ted  a t  t h i s  mola r i ty .  P ro t e in s  
compr iz ing  t h e  a scend ing  p a r t  of t he  p e a k  were pooled,  
c o n c e n t r a t e d  b y  u l t r a f i l t r a t i o n  a n d  r e c h r o m a t o g r a p h e d  
as before.  The  p ro t e i n  f rac t ion,  o b t a i n e d  a f te r  r e c h r o m a -  
t og raphy ,  a p p e a r e d  to  fulfi l l  c r i t e r ia  of p u r i t y  w h e n  t e s t ed  
on ac ry la ln ide  gel e lectrophoresis .  

H i s t a m i n e  assay.  Mas t  cell suspens ions  were i n c u b a t e d  
w i t h  t h e  specified c o n c e n t r a t i o n s  of colchicine or v in-  
b l a s t i ne  in a f ina l  v o l u m e  of I ml  for  60 m i n  before exposure  
to  c o m p o u n d  48/80 a t  0.2 ~xg pe r  ml or Ascaris  d e g r a n u l a t o r  
a t  1 m g  in p ro t e in s  pe r  ml.  Af te r  a f u r t h e r  10 rain,  t he  
r eac t ion  was s t opped  b y  c e n t r i f u g a t i o n  (500 g for 10 min)  
a n d  a l iquo t s  of t h e  s u p e r n a t a n t s  a n d  boiled cell debr i s  
were ana lyzed  for h i s t a m i n e  c o n t e n t  b y  a f luo romet r i c  
m e t h o d  ~7. 

Drugs.  Colchicine (Sigma),  v i n b l a s t i n e  su l fa te  (Eli 
Lilly) a n d  c o m p o u n d  48/80 (Bur roughs  ~Vellcome) were 
dissolved in Tyrode  so lu t ion  i m m e d i a t e l y  before  use. 

Results and discussion. T he  resu l t s  in  Tab le  I a n d  I I  
show t h a t  p r e i n c u b a t i o n  of m a s t  ceils w i t h  colchicine or 
v i n b l a s t i n e  for a su i t ab le  t i m e  i n t e r v a l  i n h i b i t e d  t h e  
se lec t ive  h i s t a m i n e  release i nduced  b y  c o m p o u n d  48/80 
a n d  b y  Ascaris  deg ranu la to r .  B y  con t ras t ,  b o t h  d rugs  d id  
no t  af fec t  t h e  non-se lec t ive  h i s t a m i n e  release caused  b y  
decy lamine .  C o m p o u n d  48/80 a n d  Ascaris  d e g r a n u l a t o r  
b o t h  release h i s t a m i n e  f rom m a s t  cells w i t h i n  seconds b y  
a n  e n e r g y - d e p e n d e n t  process,  whereas  d e c y l a m i n e  is a 
surface  ac t ive  a g e n t  wh ich  d i s rup t s  m a s t  cells b y  a non-  
e n z y m a t i c  m e c h a n i s m  no t  i nvo lv ing  t he  b iochemica l  
s teps  requ i red  for g ranu le  exocytos is  xs. 

The  m e c h a n i s m  of h i s t a m i n e  release i nduced  b y  com- 
p o u n d  48/80 has  been  i n v e s t i g a t e d  in de ta i l  ~9, ~0. Morpho-  
logical  ev idence  suggests  t h a t  t he  f i rs t  e v e n t  wh ich  follows 
48/80 i n t e r a c t i o n  w i t h  cell m e m b r a n e  is a pore  f o r m a t i o n  
b y  fus ion of t h e  cell m e m b r a n e  w i t h  t h e  p e r i g r a n u l a r  
m e m b r a n e  of a d j a c e n t  granules .  E x p o s u r e  of h i s t a m i n e -  
c o n t a i n i n g  granules  to  t he  ex t race l lu la r  f luid t h e n  resu l t s  
a n d  h i s t a m i n e  is re leased b y  a s imple  ca t ion  exchange  
be tween  g ranu le  a m i n e  a n d  ex t race l lu la r  sodium.  On t h e  
basis  of th i s  m e c h a n i s m ,  i t  seems jus t i f i ed  to  e q u a t e  

h i s t a m i n e  release w i t h  d e g r a n u l a t i o n  a n d  to conc lude  t h a t  
colchicine a n d  v i n b l a s t i n e  affect  t he  d e g r a n u l a t i o n  
process,  p r o b a b l y  b y  in te r fe r ing  w i t h  m i c r o t u b u l e  
func t ion .  This  sugges t ion  is s u p p o r t e d  b y  t he  e lec t ron  
microscopic  d e m o n s t r a t i o n  of m i c r o t u b u l e s  in m a s t  cells ~1 
and  b y  the  findings13, 22 t h a t  colchicine and  v i n b l a s t i n e  
b i n d  to m i c r o t u b u l e  s u b u n i t s  wh ich  are in  equ i l ib r ium w i t h  
fo rmed  m i c r o t u b u l e s  t h e r e b y  p r e v e n t i n g  t h e i r  fo rmat ion .  

Micro tubules ,  in connec t ion  w i t h  mic rof i l aments ,  m a y  
p rov ide  a f r a m e w o r k  w h i c h  he lps  to  s u p p o r t  pe r iphe ra l  
cy top l a smic  s t r u c t u r e s  and  guide t he  m o v e m e n t s  of 
a m i n e - c o n t a i n i n g  granuIes  t owards  t h e  p l a s m a  m e m b r a n e  
or, if PADAWER'S sugges t ion  2"3 t h a t  g ranules  are s to red  in 
folds ex t e rna l  to  t he  cell p rove  to  be  correct ,  m i c r o t u b u l e s  
,.nay f a v o u r  t he  open ing  of the  fold and  ex t ru s ion  of t he  
granule .  

Riassunto. I1 r i lascio se le t t ivo  di i s t a m i n a  da  mas to r  
pe r i tonea l i  di  r a t t o  6 s i g n i f i c a t i v a m e n t e  r i do t t o  in  segui to 
a p r e i n c u b a z i o n e  delle cellule con colchic ina  o v inb l a s t i na .  
Poich6  e n t r a m b i  i f a rmac i  ag iscono a l t e r a n d o  iI g rado  di 
o rgan izzaz ione  degli  e l emen t i  s t r u t t u r a l i  del c i top lasma,  
p r i m a r i a m e n t e  i m ic ro tubu l i ,  v iene  sugger i to  che ta l l  
e l emen t i  espl icano u n  ruolo  p r e m i n e n t e  nel proeesso  di 
exoci tos i  delle a m i n e  f a rmaco log i camen te  s t r ive .  
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A S imple  Procedure  for the Preparat ion  of Ehrl ich  Asc i tes  Cells for the Induct ion of I m m u n i t y  

A l t h o u g h  E h r l i c h  asci tes  t u m o u r  (EAT) cells h a v e  been  
used ex tens ive ly  for b iochemica l  a n d  i m m u n o l o g i c a l  
s tudies ,  l i t t l e  is k n o w n  rega rd ing  t he  n a t u r e  of t h e  
an t igens  assoc ia ted  w i t h  t he  cell wh ich  are respons ib le  for 
i m m u n i z i n g  mice  aga ins t  a l e tha l  cha l lenge  w i t h  l iv ing  
ceils. As a resu l t  of i m m u n i z i n g  mice w i t h  E A T  cell 
he t e roka ryons ,  CHEN a n d  WATKINS 1 conc luded  t h a t  t he  
an t igens  respons ib le  for  p r o t e c t i n g  i m m u n i z e d  mice  f rom a 
s u b s e q u e n t  l e tha l  cha l lenge  w i t h  l iv ing  E A T  cells were no t  
of t he  class of s t rong  H-2 h i s t o c o m p a t i b i l i t y  an t igens .  
These  a u t h o r s  a t t r i b u t e d  t h e  p r o t e c t i o n  to  weak  an t i gens  
of a n  u n k n o w n  na tu r e .  

A v a r i e t y  of m e t h o d s  h a v e  been  used to p roduce  
dev i t a l i zed  asci tes  cells su i t ab le  for i m m u n i z i n g  mice2-7. 
These  m e t h o d s  suffer  f rom one or more  of t h e  fo l lowing 
d i s advan t ages .  1. The  an t igen ic  c o m p o n e n t s  m i g h t  be  
d a m a g e d  b y  t he  p rocedure  e.g. X - i r r a d i a t i o n  or chemica l  
t r e a t m e n t  r e su l t i ng  in t he  d e n a t u r a t i o n  of p r o t e i n s ;  
2. t h e  p r e p a r a t i v e  p rocedures  are i nvo lved  a n d  3. t h e  
r ecove ry  of an t igen ic  m a t e r i a l  is low. Th i s  r e p o r t  descr ibes  
a s imple,  mi ld  m e t h o d  for  t he  p r o d u c t i o n  of dev i t a l i zed  
E A T  cells wh ich  wil l  i nduce  a h igh  level  of i m m u n i t y  in  

t he  hos t  mice, w i t h  an  exce l len t  r ecovery  of an t igen ic  
ma te r i a l .  

E A T  cells were g rown rou t i ne ly  b y  serial  passage  in 
female  C F L P  mice  (Carwor th  Europe)  b y  ti le i nocu la t ion  
of 0.1 ml.  of f resh ly  d r a w n  asci t ic  f luid ( concen t r a t i on  
2 • 107 cells) i.p. The  cells were h a r v e s t e d  a f t e r  10 days.  
H y p o t o n i c  lysis  of t he  cells was  effected a f t e r  wash ing  t he  
suspens ion  twice  in P B S  (0.85% NaC1, 0.01 M p h o s p h a t e  
buf fe r  p H  7.4) a n d  s u b s e q u e n t l y  r e suspend ing  in 10 to  
20 t imes  t h e  packed  cell v o l u m e  of 0.01 M p h o s p h a t e  
buf fe r  p H  7.4. Af te r  s t a n d i n g  a t  4~ for  5 m i n  t h e  cells 
were s e d i m e n t e d  b y  cen t r i f uga t i on  a t  1,000 g for 5 ra in  a t  
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4 ~ a n d  t he  h y p o t o n i c  t r e a t m e n t  was  r epea t ed  twice.  The  
cells were f ina l ly  washed  once t h e n  r e suspended  in ster i le  
P B S  to a cell p o p u l a t i o n  dens i t y  of 1 x 108 cells pe r  ml.  
This  p r e p a r a t i o n  of ceils will s u b s e q e u n t l y  be  refer red  to  as 
'ghosts ' ,  s ince t he  m e t h o d  used was s imi la r  to  t h a t  used b y  
DODGE et  al.S for t he  p r e p a r a t i o n  of e r y t h r o c y t e  ghosts .  

F e m a l e  C F L P  mice  were  i m m u n i z e d  b y  i.p. i n j ec t ion  of 
a suspens ion  of 'ghos ts ' .  A chal lenge w i t h  v iab le  t u m o u r  
cells was  m a d e  b y  i.p. i n j ec t ion  10 days  a f te r  t h e  las t  
i m m u n i z i n g  dose of 'ghos ts ' .  The  cha l lenged  mice were 
e x a m i n e d  da i ly  a n d  those  an i m a l s  w i t h  pa lpab le  asci tes  
t u m o u r s  were  recorded  and  sacrificed.  The  e x p e r i m e n t s  
were t e r m i n a t e d  a f te r  30 days.  P r o t e i n  was  m e a s u r e d  b y  
t h e  m e t h o d  of LOWRY et  al. 9. 

Over  80% of t he  or ig ina l  cell n u m b e r s  were recovered  
as 'ghosts ' ,  of wh ich  up  to  20% were  still v i ab le  b y  dye  
exclus ion ~0. A loss of 25 % of t h e  TCA prec ip i t ab le  p ro t e in  
was found  to occur  d u r i n g  t he  p r e p a r a t i o n  of 'ghos t s '  b u t  
a 100% recovery  of t he  p l a s m a  m e m b r a n e  m a r k e r  e n z y m e  
- (Na + + K+) A T P a s e  a n d  90% recovery  of the  an t igen ic  
m a t e r i a l  - m e a s u r e d  w i t h  *~I- label led  IgG f rom 'ghos t ' -  
i m m u n i z e d  mice, was  found  on  a pe r  cell bas is  (pre- 
l i m i n a r y  results) .  

Despi te  t h e  h igh  v i a b i l i t y  of t he  'ghosts ' ,  d e t e r m i n e d  
b y  dye exclusion,  the  inc idence  of t u m o u r  d e v e l o p m e n t  
a f t e r  2 inocu la t ions  w i t h  1 • 106 'ghos t s ' ,  a t  a n  i n t e r v a l  of 
t en  days,  was less t h a n  5%. 

The incidence of tumours in female CFLP mice immunized with a 
singIe dose of lysed ceils and challenged with 105 EAT ceils 

Immunizing dose 
No. lysed cells 

Incidence of tumours at 30 days 

0 14115 ~ 
10 x 13/15 
10 ~ 14[15 
108 15/15 
104 14/15 
l0 s 10/15 
106 5]15 
10 T 2/10 

Ratio of the number of mice with tumours at 30 days to the total 
number of mice in the group. 

Two i.p. in jec t ions  of 1 • 106 'ghos t s '  a t  a n  i n t e r v a l  of 
10 days  comple te ly  p r o t e c t e d  mice  aga ins t  a chal lenge 
w i t h  5 • v i ab le  E A T  cells. The  c o m b i n e d  washings ,  
o b t a i n e d  d u r i n g  t h e  p r e p a r a t i o n  of 'ghosts ' ,  w h e n  ad-  
min i s t e red  i.p., fai led to  p ro t ec t  mice  aga ins t  a cha l lenge  
w i t h  5 •  ~ v iab le  E A T  cells. These  inocu la t ions  were 
a d m i n i s t e r e d  in a n  a m o u n t  equ iva len t ,  on a p ro t e in  basis ,  
to  106 ' ghos t s ' ;  a p p r o x i m a t e l y  250 ag pro te in .  I t  is 
a p p a r e n t  the re fore  t h a t  t h e  i m m u n i z i n g  an t igens  are  
assoc ia ted  w i t h  t h e  m e m b r a n e  sys t ems  of t he  E A T  cell. 

Mice i m m u n i z e d  w i t h  a single dose of 'ghos t s '  were no t  
p r o t e c t e d  aga ins t  a chal lenge w i t h  1 • 105 E A T  ceils un t i l  
t h e  i m m u n i z i n g  dose of ' ghos t s '  was  e q u i v a l e n t  to  or 
g rea t e r  t h a n  t he  cha l lenge  dose of cells (Table).  

I t  h a s  been  suggested  t h a t  t he  i m m u n o g e n i c i t y  of weak  
an t igens  of m e m b r a n e  or igin is imap i r ed  if t he  i n t e g r i t y  
of t he  m e m b r a n e  is des t royed  n- ta .  The  s imple  e x p e d i e n t  
of h y p o t o n i c  lysis offers a r ap id  m e t h o d  for t he  r ecove ry  
of t h e  m e m b r a n e  c o m p o n e n t s  of t he  E A T  cells in  a n  
a p p a r e n t l y  i n t a c t  fo rm and  h i g h  yield.  Such  a p r e p a r a t i o n  
is mos t  su i t ab le  for t he  p r o d u c t i o n  of sera  aga ins t  mem-  
b r a n e  b o u n d  an t igens  w i t h o u t  recourse  to  t h e  use of 
a d j u v a n t s .  The  p r o t e c t i o n  of mice  wh ich  such  a p r epa ra -  
t i on  p rov ided  was b e t t e r  t h a n  4, 5 or e q u i v a l e n t  to  14 t h a t  
r epo r t ed  b y  others .  

Rdsumd. On d~cri t  que lques  ca rac t6 r i s t iques  biochi-  
miques  e t  immuno log iques  des <~ghosts~ de cellules de la 
t u m e u r  asc i t ique  d 'Eh r l i ch ,  p rodu i t s  p a r  une  m 6 t h o d e  
facile de lyse h y p o t o n i q u e .  Ces <~ghosts ~ ne  f o r m e n t  pas  de 
t u m e u r s  q u a n d  on  les in jec te  aux  souris  p a r  voie  i.p. e t  ils 
p r o t ~ g e n t  celles-ci con t r e  les cellules E A T  viabIes.  
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Immunofluorescent  Studies in Isoproterenol-Induced Myocardial Necrosis  in Rats 

The  presence  of c i rcu la t ing  an t ibod ie s  aga ins t  h u m a n  
h e a r t  ha s  been  r epo r t ed  in t h e  p o s t - m y o c a r d i a l  i n f a r c t i on  
and  p o s t - p e r i c a r d i o t o m y  syndromes ,  in  acu te  i schaemic  
h e a r t  disease a n d  in a v a r i e t y  of m y o c a r d i a l  diseases.  
Ci rcu la t ing  an t ibod ie s  h a v e  been  d e m o n s t r a t e d  b y  
h a e m a g g l u t i n a t i o n ,  c o m p l e m e n t  f ixa t ion ,  an t i g lobu l i n  
c o n s u m p t i o n  a n d  i m m u n o f l u o r e s c e n t  t e chn iques  1-4. I t  
was  possible  to  p roduce  c i rcu la t ing  a n t i - h e a r t  an t ibod ie s  
in  e x p e r i m e n t a l  an i m a t s  i m m u n i z e d  b y  xenogenic  a n d  
al logenic h e a r t  ex t rac t s .  S tudies  on  r a t s  k e p t  a t  in te r -  
m i t t e n t l y  reduced  b a r o m e t r i c  pressure  d e m o n s t r a t e d  t he  
appea rence  of c i rcu la t ing  a n t i - h e a r t  an t ibod ie s  ~. 

IRdNA et  al. 6 descr ibed  t h a t  i sopro te reno l  ( IPR)  g iven  
s.c. once da i ly  for 2 days  caused  infarc t - l ike  m y o c a r d i a l  
necrosis  in  rats .  WEXL~R a n d  I~ITTINGER 7 cons idered  t h e  
pa thogenes i s  a n d  repa i r  of I P R - i n d u c e d  m y o c a r d i a l  

necrosis  as s imi la r  to  in fa rc t  in  man .  W e  supposed  t h a t  t he  
I P R - i n d u c e d  necrosis  m i g h t  l ibe ra te  an t igen ic  subs t ances  
and  p rovoke  i m m u n e  reac t ion .  The  pu rpose  of t h e  p r e sen t  
s t u d y  was to  d e m o n s t r a t e  a n t i - h e a r t  an t i bod ie s  a f t e r  
I P R  in jec t ions  b y  immunof luorescence .  

Material and methods. Male W i s t a r  r a t s  w i t h  in i t ia l  
we igh ts  in t he  r ange  of 180-200 g were used in 3 g roups :  
1. An ima l s  were in jec ted  s.c. once da i ly  for 2 days  w i t h  
400 m g / k g  I P R .  2. An ima l s  were t r e a t e d  once da i ly  for 7 
days  w i t h  i.p. in jec t ions  of 5 mg /kg  I P R .  Sera  f rom an ima l s  
of g roup  1. a n d  2. were d r a w n  weekly  for 6 weeks for 
i nd i r ec t  immunof luo re scence  ( sandwich  technique) .  3. 
A n i m a l s  were t r e a t e d  as t he  f i rs t  group,  t h e y  were ki l led 
weekly,  t h e i r  hea r t s  were e x a m i n e d  b y  d i rec t  i m m u n o -  
f luorescence.  Con t ro l  a n i m a l s  were t r e a t e d  w i t h  i so tonic  
sa l ine  solut ion.  Ci rcu la t ing  an t ibod ie s  were d e m o n s t r a t e d  


