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p h o s p h o d i e s t e r a s e  x°,xx a n d  show t h a t  t h e  inc reased  
suscep t ib i l i t y  to  cyclic A M P  in c o n t r a s t  to  d i b u t y r y l  
cyclic A M P  is n o t  necessar i ly  t he  p r o p e r t y  of t u m o r i g e n i c  
cell l ines  as r e p o r t e d  b y  o t h e r s  ~. F i g u r e  1 shows  t h a t  t h e  
r a t e  of R N A  s y n t h e s i s  dec reased  s ign i f i can t ly  a t  4 to  6 h,  
wh i l e  t h e  decrease  in  p r o t e i n  s y n t h e s i s  was  n o t  d e m o n -  
s t r a b l e  u n t i l  l a t e r  a t  8 h (F igure  2). Di f fe rences  in  t h e  
r a t e  of  D N A  s y n t h e s i s  occu r red  o n l y  a f t e r  8 h.  Howeve r ,  
r e p e a t e d  e x p e r i m e n t s  i n d i c a t e  c o n s i s t e n t l y  t h a t  t h e  ea r ly  
decrease  in  t h e  r a t e  of D N A  syn thes i s ,  s t a r t i n g  w i t h i n  
1 to  6 h,  in  t h e  t r e a t e d  cu l t u r e s  w h e n  c o m p a r e d  to  con-  
t ro l s  is rea l  sugges t ing  t h a t  t h e  cells  e n t e r i n g  i n t o  t h e  
D N A  s y n t h e s i z i n g  S p h a s e  of t h e  cell  cycle  a re  pre-  
f e ren t i a l ly  inh ib i t ed .  T h e  r a t e s  of D N A  s y n t h e s i s  ex-  
p ressed  in t e r m s  of 10 6 v i a b l e  cells c l ea r ly  con f i rm  t h a t  
t h i s  is t h e  case. U n d e r  t h e  e x p e r i m e n t a l  c o n d i t i o n s  used,  
t h e  cells showed  a s e m i s y n c h r o n o u s  wave  a t  8 h.  Se lec t ive  
i n h i b i t i o n  a t  t h e  s i te  or  s tage  of t h e  i n i t i a t i o n  of D N A  
rep l i ca t i on  a n d  R N A  t r a n s c r i p t i o n  seems to  be  t h e  ear l ies t  
b i o s y n t h e t i c  m e c h a n i s m s  a f fec ted  b y  cycl ic  AMP,  sub-  
s t a n t i a t i n g  t h e  f ind ings  of LANGAN it  a n d  PASTAN, PERL- 
MAX et  a l :  3. LANGAN shows t h a t  h i s t ones  serve  as sub-  
s t r a t e  in  v i v o  for t h e  cycl ic  A M P - d e p e n d e n t  p r o t e i n  
k inase  a n d  p o s t u l a t e s  t h a t  inc reased  h i s t one  p h o s p h o r y l a -  
t i on  b r o u g h t  a b o u t  b y  h o r m o n e  a d m i n i s t r a t i o n  m a y  
p r o v i d e  a m e c h a n i s m  for  i n d u c t i o n  of R N A  a n d  p r o t e i n  
s y n t h e s i s  in  t a r g e t  t issue.  PASTAN, PERLMAN et  al. 13 h a v e  
s h o w n  t h a t  s t i m u l a t i o n  of f l -galactosidase  s y n t h e s i s  b y  
cyclic A M P  occurs  a t  t h e  level  of t r a n s c r i p t i o n  of R N A  
a n d  t h a t  t h e  lac o p e r o n  p r o m o t o r  is t h e  s i t e  of a c t i o n  
of t h e  cyclic AMP.  T h e  d i f f e ren t  responses ,  s t i m u l a t i o n  
or  i nh ib i t i on ,  of a cell  t o w a r d s  s t i m u l i  m a y  d e p e n d  on  
t h e  phys io log ica l  a n d  d i f fe ren t i a l  s t a t e  of t h e  cells as  
s h o w n  in  o t h e r  sys tems ,  e.g., r e sponses  of l y m p h o c y t e s  
a n d  t y m p h o b l a s t s  t o w a r d  a n t i c e l l u l a r  a n t i b o d i e s  6,1~, 
p h y t o h e m a g g l u t i n i n  15,1s, a n d  cycl ic  A M P  1~. F i n a l l y  t h e  
decrease  in  t h e  r a t e  of D N A  s y n t h e s i s  in  t h e  cycl ic  A M P  

t r e a t e d  cells is un l ike ly  to  be  caused  b y  a c t i v a t i o n  of 
t h y m i d i n e  p h o s p h o r y l a s e  t h u s  b r e a k i n g  d o w n  t h y m i d i n e  
to  t h y m i n e .  1RABmOWlTZ a n d  WlLHITE ls h a v e  s h o w n  
r ecen t ly  t h a t  cyclic A M P  did  n o t  a l t e r  t he  e n z y m e s  in 
t h y m i d i n e  sa lvage  p a t h w a y  in e i t he r  n o r m a l  or  l eukemic  
l eukocy tes  19. 

Rdsum& L a  croissance  des  cet lules leucdmie  m u r i n e  
L - 5 1 7 8 - Y - R  g~ne le cycle  A M P  d a n s  les cu l tu res .  Le  
t a u x  des  synt~ses  d6c ro i t  d ' u n e  man i~ re  s ign i f i ca t ive  
apr&s 4 e t  6 h p o u r  le :RNA e t  apr~s  8 h p o u r  la  p ro td ine .  
Le  t a u x  de  la  syn t~se  de  D N A  d6cro i t  q u e l q u e  peu  e n t r e  
1 e t  6 h e t  d ' u n e  fa~on accen tu6e  apr~s  8 h.  
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I n c r e a s e d  Surv iva l  T i m e  of L e u k e m i c  Mice  F o l l o w i n g  T r e a t m e n t  w i t h  P h y t o h e m a g g l u t i n i n  

Since  t h e  s tud ies  of NOWELL 1, t h e  s t i m u l a t i o n  of 
mi tos i s  of l y m p h o i d  cells in v i t ro  b y  p h y t o h e m a g g l u t i n i n  
(PHA)  h a s  been  t he  s ub j ec t  of m a n y  i nves t i ga t i ons  2-s. 
Recen t ly ,  t h e r e  ha s  been  inc reased  i n t e r e s t  in  t h e  ef fec t  
of P H A  on  t h e  i m m u n e  response,  b o t h  ce l l -med ia t ed  
a n d  h u m o r a l  e. T h e  ev idence  to  d a t e  suggests  t h a t  P H A  
depresses  or  e n h a n c e s  t h e  i m m u n e  response  d e p e n d i n g  
on  t h e  an t igen ,  a n i m a l  sys t em,  or t h e  specific r e sponse  
s t ud i ed  ~-10. 

T h e  s tud ies  to  b e  r e p o r t e d  he re  conce rn  t h e  effect  of 
P H A  o n  t h e  s u r v i v a l  t i m e  of mice  i nocu la t ed  w i t h  t h e  
t r a n s p l a n t a b l e  l y m p h o c y t i c  l e u k e m i a  L1210. 

Methods. B D F  1 (C57B1/6xDBA/2)  m a l e  mice  we igh ing  
18-22 g were  used  for  a l l  s tudies .  P h y t o h e m a g g l u t i n i n - P  
(PHA)  was  o b t a i n e d  f r o m  Difco Labo ra to r i e s ,  De t ro i t ,  
Michigan .  T h e  lypho l ized  P H A  was  r e h y d r a t e d  w i t h  5 m l  
of s ter i le  sa l ine  a n d  dosages  a re  r e p o r t e d  as  v o l u m e s  of 
, the  d i l u t ed  ma te r i a l .  T h e  L1210 l e u k e m i a  cells were  
h a r v e s t e d  f rom t h e  asci t ic  f lu id  of D B A / 2  mice  a n d  
d i lu ted  to  105 cells pe r  0.1 ml.  

T h e  f i r s t  s t u d y  was des igned  to  d e t e r m i n e  t h e  dose 
response  r e l a t i onsh ip  of P H A  on t h e  s u r v i v a l  t i m e  of 
l eukemic  mice. 3 g roups  of 10 mice  each  were  t r e a t e d  
i.p. w i t h  0.3, 0.2, or 0.1 m l  of P H A .  A n  a d d i t i o n a l  10 
mice  rece ived  0.1 ml  phys io log ica l  sa l ine  a n d  se rved  as 
controls .  P H A  t r e a t m e n t  was b e g u n  on  d a y  1 a n d  con-  

t i n u e d  u n t i l  d e a t h  of t h e  an ima l .  On  d a y  4 a l l  mice  
rece ived  10 s L1210 cells i.p. The  a n i m a l s  were  obse rved  
da i ly  for  d e a t h  a n d  su rv ivo r s  were  we ighed  to  m o n i t o r  
s igns  of tox ic i ty .  

A second  s t u d y  us ing  3 g roups  of 5 mice  each  was  
des igned  to  d e t e r m i n e  if p r e t r e a t m e n t  of t h e  a n i m a l s  
~with P H A  before  L1210 i m p l a n t  was  neces sa ry  in o rde r  
t o  o b t a i n  a n  increase  in  s u r v i v a l  t ime .  One  g roup  was  
t r e a t e d  da i ly  w i t h  0.1 m l  P H A  f rom d a y  1 u n t i l  d e a t h .  
A second  g roup  was  t r e a t e d  da i ly  w i t h  0.1 m l  P t t A  f r o m  
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d a y  5 u n t i l  d e a t h  a n d  a t h i r d  group ,  s e r v i n g  as cont ro ls ,  
rece ived  0.1 m l  sa l ine  da i ly  f r o m  d a y  1 u n t i l  d e a t h .  All  
a n i m a l s  were  i m p l a n t e d  w i t h  105 L1210 cells on  d a y  4 
a n d  o b s e r v e d  da i ly  for  d e a t h s .  

T h e  t h i r d  s t u d y  in t h i s  series w a s  c o n d u c t e d  to  e x a m i n e  
t h e  a n t i l e u k e m i c  e f fec t iveness  of P H A  a n d  6-Mercapto-  
p u r i n e  (6-MP) a lone  a n d  in  c o m b i n a t i o n .  6 -MP is k n o w n  
to  be  e f fec t ive  a g a i n s t  t h e  L1210 t u m o r  s y s t e m  a n d  ac t s  
b y  in t e r f e r ing  w i t h  t h e  nucle ic  acid s y n t h e s i s .  40 mice  
were  d iv ided  in to  4 g r o u p s  of 10 m i c e  each  a n d  1 g roup  
w a s  t r e a t e d  da i ly  w i t h  0.1 m l  P H A  f r o m  d a y  1 to  d e a t h .  
A second  g r o u p  rece ived  20 m g / k g / d a y  of 6 -MP f r o m  
d a y  5 to  d e a t h .  T h e  t h i r d  g r o u p  was  t r e a t e d  w i t h  0.1 m l  
P H A  f r o m  d a y  1 to  d e a t h  a n d  w i t h  20 m g / k g / d a y  of 
6 -MP f r o m  d a y  5 u n t i l  dea th .  T h e  f o u r t h  g r o u p  s e r v e d  
as  con t ro l s  a n d  were  t r e a t e d  w i t h  0.1 m l  sa l ine  f r o m  
d a y  1 u n t i l  d e a t h .  All  a n i m a l s  were  i m p l a n t e d  on d a y  4 
w i t h  105 L1210 l e u k e m i a  cells a n d  were  obse rved  da i ly  
for d e a t h s .  

T h e  f o u r t h  s t u d y  w a s  des igned  to  e x a m i n e  t h e  a n t i -  
l e u k e m i c  a c t i v i t y  of P H A  in  a n i m a l s  w h i c h  were  i m-  
p l a n t e d  w i t h  103, 104 , 105 , or  106 L1210 cells. 40 mice  
were  d i v i d e d  in to  8 g r o u p s  of 5 mice  e a c h  a n d  4 of t h e  
g r o u p s  were t r e a t e d  w i t h  0 . 1 m l  P H A  f r o m  d a y  1 to  
d e a t h .  T h e  r e m a i n i n g  4 g r o u p s  rece ived  0.1 m l  sa l ine  
f r o m  d a y  1 to  d e a t h .  O n  d a y  4 one  each  of t h e  t r e a t e d  
a n d  n o n t r e a t e d  g r o u p s  were  i m p l a n t e d  w i t h  108, 104, 
105, or  10 a L1210 cells. T h e  a n i m a l s  were o b s e r v e d  da i ly  
for  d e a t h s .  

Results .  T o x i c i t y  as  j u d g e d  b y  i n c r e a s i n g  l e t h a r g y  a n d  
r o u g h e n e d  coat ,  e v i d e n t  b y  d a y  3, w a s  e n c o u n t e r e d  
w i t h  a P H A  dose  of 0.3 m l  pe r  day ,  a n d  b y  d a y  4, fou r  
a n i m a l s  h a d  died.  T h e r e  was  no w e i g h t  loss a s s o c i a t e d  
w i t h  t h e  o b s e r v e d  tox ic i ty .  

T h e  mice  r ece iv ing  0.2 m l  a n d  0.1 m l  of P H A  h a d  a n  
inc rease  in m e a n  s u r v i v a l  t i m e  ove r  t h a t  o b t a i n e d  in  
t h e  cont ro ls .  D a i l y  t r e a t m e n t  w i t h  0.2 m l  P H A  r e s u l t e d  
in  a 40% increase  in life s p a n  a n d  0.1 m l  g a v e  a 51% 
increase  (Table  I). T h e s e  increases  were  b o t h  s ign i f ican t ,  
P _< 0.01, as  d e t e r m i n e d  b y  S t u d e n t ' s  t - test .  

P r e t r e a t m e n t  w i t h  0.1 m l  P H A  r e s u l t e d  in a 25% 
increase  in  life s p a n  in t h e  second  s t u d y  b u t  no  inc rease  
in  life s p a n  w a s  o b t a i n e d  w h e n  P H A  t r e a t m e n t  w a s  
b e g u n  24 h a f t e r  t u m o r  i m p l a n t  (Table  II).  

T r e a t m e n t  w i t h  0.1 m l  P H A  b e g i n n i n g  on  d a y  1 or 
w i t h  6-MP, 2 0  m g / k g / d a y  b e g i n n i n g  on  d a y  5 r e su l t ed  
in c o m p a r a b l e  inc reases  of s u r v i v a l  t ime ,  39% a n d  42% 
respec t ive ly .  T h e  c o m b i n a t i o n  of P H A  a n d  6 -MP re su l t ed  
in a 65% increase  in s u r v i v a l  t i m e  over  t h e  cont ro ls .  
T h i s  increase  in s u r v i v a l  t i m e  ove r  t h a t  p r o d u c e d  b y  
e i the r  t r e a t m e n t  a lone  is s t a t i s t i c a l l y  s ign i f ican t ,  P < 0.01, 
a n d  s u g g e s t  a syne rg i s t i c  ac t ion  (Table  I I I ) .  

P H A  t r e a t m e n t  w a s  m o r e  e f fec t ive  in i nc reas ing  t h e  
life s p a n  of a n i m a l s  t h a t  rece ived  10" L1210 cells t h a n  
in  t h o s e  t h a t  r ece ived  105 or 104 cells (Table  IV). T h e r e  
w a s  no  inc rease  in  s u r v i v a l  t i m e  of t h e  a n i m a l s  t h a t  
rece ived  103 l e u k e m i c  ceils. T h e  m e a n  s u r v i v a l  t i m e s  of 
t h e  P H A  t r e a t e d  a n i m a l s  were s i m i l a r  r ega rd le s s  of t h e  
l e u k e m i c  cell i n o c u l u m .  T h e  d i f ference  in s u r v i v a l  t i m e s  
w a s  due  to  t h e  ear l ier  d e a t h s  r e s u l t i n g  f r o m  inc reased  
l e u k e m i c  cell i n o c u l u m .  

Discussion.  T h e s e  s t u d i e s  d e m o n s t r a t e  t h a t  P H A  is 
e f fec t ive  in i nc reas ing  t h e  s u r v i v a l  t i m e  of l e u k e m i c  mice .  
T h e  r e s u l t s  o b t a i n e d  could  be  e x p l a i n e d  as  a d i rec t  
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ef fect  of P H A  on t h e  l e u k e m i c  cells or  as  a p r e c o n d i t i o n i n g  
of t h e  a n i m a l s '  i m m u n e  r e sponse  in a m a n n e r  t h a t  e x e r t s  
a n  i n h i b i t o r y  ac t ion  u p o n  t h e  l e u k e m i c  cells. A n  e n h a n c e -  
m e n t  of t h e  i m m u n e  response ,  as  s h o w n  b y  SmGHAL 
et  al. n ,  is s u g g e s t e d  b y  t h e  p r e t r e a t m e n t  s t u d y  w h e r e  
P H A  was  ef fec t ive  if g i v e n  before  l e u k e m i c  cell i n o c u l u m,  
b u t  h a d  no effect  w h e n  g i v e n  24 h a f t e r  t u m o r  i m p l a n t .  
Su p p r e s s i o n  of t h e  i m m u n e  r e s p o n s e  as h a s  been  s h o w n  

Table I. Effect of PHA-P on survival time of L1210 leukemic mice 

Treatment MST ~ I LS b 
(days) (%) 

PHA-P 0.3 ml - 0 
PHA-P 0.2 ml 12.6 40 
PHA°P 0.1 ml 13.6 51 
Saline 0.1 ml 9.0 - 

L Mean survival time. b Increase in life span. 

Table II. Effect of daily PHA-P administration on survival time 
of L1210 leukemic mice when treatment is begun 3 days prior to 
L1210 implant versus treatment beginning 24 h after L1210 implant 

Daily treatment MST" ILS b 
(days) (%) 

0.1 ml PHA-P, Pre-implant 11.0 25 
0.1 ml PHA-P, Post-implant 9.0 2 
0.1 ml Saline 8.8 - 

Mean survival time. b Increase in life span. 

Table III. Effect of PHA-P and 6-mercaptopurine on the survival 
time of L1210 leukemic mice 

Daily treatment MST ~ ILS b 
(days) (%) 

0.1 ml PHA-P days 1-death 12.3 
6-MP% 20 mg/kg days 5-death 12.5 
6-MP, 20 mg/kg and 0.1 ml PHA-P 14.5 
days 5-death and 1-death respectively 
0.1 ml Saline days 1-death 8.8 

39 
42 
65 

s Mcan survival time. b Increase in life span. c 6-Mercaptopurine. 

Table IV. Effect of PHA on survival time of mice implanted with 
varying numbers of leukemic cells 

Leukemic PHA No PHA ILS b 
cell inoculum treated treatment (%) 

MST~ (days) MST (days) 

10 s 13.2 13.0 1 
l0 t 12.6 11.0 14 
10 ~ 13.2 9.6 37 
106 11.0 7.6 44 

Mean survival time. ~ Increased life span. 
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by  ST. PIERg~ 7 and ST. PIERRE et  al. B and STEFANI and 
MOO~E ~ would  resul t  in a d iminished  surv iva l  t ime.  

Ev idence  for a di rect  act ion of P H A  on the  leukemic  
cells is p rov ided  by  the  resul ts  ob ta ined  f rom the  s tudy  
in which  the  n u m b e r  of cells inocula ted  was var ied.  
W i t h  the  smal les t  inoculum (10 ~ cells), P H A  t r e a t m e n t  
had  no effect  on su rv iva l  t i m e  b u t  w i t h  10~ cells, P H A  
increased surv iva l  t ime  by  44%. Studies  to  be repor ted  
a t  a la ter  da te  have  shown t h a t  L1210 leukemic  cells 
are agglu t ina ted  in v i v o  by  P H A .  A proposed m e c h a n i s m  
could be t h a t  a cr i t ical  n r m b e r  of cells is needed wi th in  
a cer ta in  vo lume  before t he  agglu t ina t ing  ac t ion  of P H A  
is expressed. Agglu t ina t ion  would  inh ib i t  t he  up t ake  of 
the  leukemic  cells by  the  blood s t ream and lympha t ics  
and reduce the  n u m b e r  which  even tua l l y  lodge wi th in  
the  f i l ter ing organs.  Agglu t ina t ion  m a y  also inh ib i t  the  
metabol ic  a c t i v i t y  of t he  leukemic  cells resul t ing in a 
reduced mi to t i c  level.  

A t  t he  present  t i m e  i t  is no t  clear  whe the r  P H A  affects  
t he  animal  or  the  leukemic  cells b u t  i t  is ev iden t  t h a t  
l eukemic  animals  t r ea ted  w i t h  P H A  surv ive  longer  t han  
the  un t r ea t ed  controls .  The  mechan i sm of this  effect  is 
being inves t iga ted  wi th  a combina t ion  of in v i v o  and 
in v i t ro  studiesZS. 

Rdsumd. Des souris a y a n t  subi  un t r a i t emen t  journal ier  
au P H A ,  entrepr is  4 jours a v a n t  l ' imp lan t a t i on  de cel- 
lules leuc~miques L1210 on surv6cu plus  long temps  que  
celles qni  furen t  t ra i t6es  au sel. Le  t r a i t e m e n t  journal ier  
entrepr is  24 h apr6s l ' inocula t ion  de cellules leuc6miques  
n ' a  pas  eu d 'e f fe t  sur  la dur6e de survie.  P a r  le t r a i t e m e n t  
au P H A  combin6 ~ la  6-mercaptopur ine ,  Ia dur6e de v ie  
fur plus longue que  p a r  celui que  l 'on ob t in t  avec  d ' au t re s  
agents  employ~s isol6ment.  Un  m6canisme propos6 pour  
l ' e f fe t  an t i leuc6mique  de P H A  est discut6. 
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Act ive  I m m u n o t h e r a p y  of  M o u s e  R C  19 a n d  E 

T r a n s p l a n t a t i o n  of  the  T u m o u r  Cel ls  1 

In  a series of exper iments  carr ied ou t  on L 1210 
leukaemia  graf ted subcutaneously ,  we showed t h a t  ac t ive  
i m m u n o t h e r a p y  can be  effective,  de lay ing  and reducing 
the  mor ta l i ty ,  even  when  i t  is appl ied af ter  the  graf t  of 
the  t umor  cells=,3; the  necessary condi t ion  of its effi- 
c iency was t h a t  t he  n u m b e r  of t u m o r  cells be _< 10~. 

I n  these exper iments ,  t he  l iv ing  t u m o u r  cells were 
graf ted subcutaneous ly  in such a w a y  t h a t  the  t u m o u r  
v o l u m e  could be  measured  and  the  effect  of the  immuno-  
t h e r apy  on the  t u m o u r  g rowth  could be  q u a n t i t a t i v e l y  
es t imated .  Nevertheless ,  i t  is ques t ionable  whe the r  t he  
effect  of ac t ive  i m m u n o t h e r a p y  m i g h t  no t  be  due t o  
the  s t imula t ion  of a l y m p h  node not  ye t  immunolog ica l ly  
in formed a t  the  t ime  of the  immunolog ica l  s t imula t ion  
by  the  t n m o u r  associated antigen,  and if t he  resul t  
ob ta ined  could be found again in h u m a n  leukaemia,  
which is, a t  least  a t  the  t ime  of t r ea tment ,  a d isseminated  
neoplasia.  Ano the r  cr i t ic ism which could be  m a d e  of 
our  L 1210 l eukaemia  exper iments  concerns the  h i s tory  
of th is  graf ted tu rnou t  which  has been t r a n s m i t t e d  by  
t r ansp lan t a t ion  th rough  m a n y  generat ions,  and  of wh ich  
t h e  t u m o u r  associated ant igens  are  diff icul t  to  demon-  
s t ra te  4. 

Hence  the  idea  of t r ea t ing  w i t h  ac t ive  i m m u n o t h e r a p y  
o ther  exper imenta l  mouse  leukaemias ,  the  cells of which 
are  1. car ry ing  t u m o u r  associated ant igens  which are  
wel l  precized;  2. d i sseminated  because  inocula ted  int ra-  
venously .  

Material and methods. 1. Leukaemia RC 19. 60 (DBA/  
2 ×Ba lb / c )  F1 female  mice,  aged 3 months ,  rece ived  by  
in t ravenous  rou te  103 cells f rom (Rauscher)  l eukaemia  
RC 19, which  is t ransmiss ib le  by  graft .  These  an imals  
were  d iv ided  a t  r a n d o m  in to  4 groups:  group a) com- 
prised 15 controls ;  group b) 15 mice  which rece ived  
24 h af ter  t he  l eukaemia  graf t  1 mg  l iv ing ]3.C.G. 5 in t ra -  
per i toneal ly ,  this  in ject ion being repea ted  eve ry  4 days  
for 16 days ;  group c) compr ised  15 mice which received 
48 h af ter  the  graf t  of the  l eukaemia  a per i toneal  in jec t ion  

K1 L e u k a e m i a s  Appl i ed  After  the  I n t r a v e n o u s  

of 10 v formal ized isogenic leukaemic  cells, t he  in ject ion 
being repea ted  eve ry  4 days  for 16 days ;  group d) com- 
prised 15 mice which  rece ived  the  combina t ion  of bo th  
t rea tments .  

2. Leukaemia E ~. K I .  75 CsTB1/69 mice, aged 2 mouths ,  
rece ived  by  in t ravenous  route  10 * cells f rom E ~ K1 
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Fig. 1. Cumulative survival of mice carrying E ~ K1 leukaemia not 
treated, or treated by B.C.G., or formolinized isogenic leukacmic 
cells, or by combination of both. 

x This work has been carried out with the ,aid of INSERM, contract 
No. 66-235. 
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