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appeared to  recover.  The  skin graf t  u l t ima te ly  surv ived  
in all  5 animals  in which the  spleen itself disappeared.  

Of the  4 remaining  hosts  the  graf ted spleens were lost  
in 2 and  the  earlier to le ra ted  tes t  grafts  in these animals  
were s imul taneous ly  rejected.  The  other  2 re ta ined bo th  
grafted spleens and tes t  grafts. 

I t  thus  appears  t h a t  whole grafted immunized  spleens 
can evoke gvh react ions in adul t  Xenopus, bu t  t ha t  the  
sever i ty  of the  react ion varies as indeed it  does in adul t  
mammals% Two observat ions  remain  difficult  to explain. 
The loss of immunologica l ly  react ing bu t  p resumably  
to lera ted  spleens (9 out  of 11) when compared  wi th  
to le ran t  ones has perhaps  a paral le l  in the  pos tu la ted  
'allergic dea th '  of t ransferred lymphocy tes  in radia t ion  
chimaeras~0, ~. However ,  the  t rans ient  d iscomfor t  or re- 
jec t ion of h i ther to  to lera ted  skin tes t  grafts (4 ou t  of 7) 
suggests t ha t  t hey  m a y  be under  a t tack.  I t  should, of 
course, be borne  in mind  tha t  the  a t rophy  of the  graf ted 
spleen does no t  preclude the  surv iva l  elsewhere in the  hos t  
of cells of graft  origin. 

In  t he  th i rd  exper iment  (Figure 3) 2 animals  B) and C) 
were made  mutua l ly  to le ran t  and one of t h e m  B) uni- 
la tera l ly  to le ran t  to a th i rd  A). In  pos t -me tamorph ic  life 
A) gave a to le ra ted  tes t  skin graf t  to B) and 2 successive 
immuniz ing  grafts to C): The  m u t u a l  to lerance of B) and C) 
was also tes ted by skin grafts. The  spleen of C) was then  
t ransp lan ted  to B). Of 12 sets of t r iple ts  so t rea ted  onty 
one spleen host  p rovided  a clear re ject ion of the  skin graft  
f rom A). 10 fur ther  animals  showed some react ion in rheA) 
skin bu t  this la ter  recovered.  In  4 of these animals  a ve ry  
slow process of creeping rep lacement  of the  A) graf t  oc- 
curred. One an imal  showed no react ion in the  A) graft.  
Three of the  hosts died a t  19, 62 and 158 days af ter  the  
spleen graf t  was inserted. The l a t t e r  2 animals  died 6 and 
26 days after  receiving a second challenge with  A) skin. 

These results  are  compl ica ted  by  one consideration.  The  
graf ted spleen, if immunologica l ly  ac t ive  against  A) tis- 
sue, would  a t t ack  bo th  the  tes t  skin graf t  f rom A) and the  
ceils descended f rom the  to]erance inducing embryonic  
graft.  This  could expla in  the  dea th  of 3 of the  hosts. I t  
also makes  i t  reasonable to consider t he  possibi l i ty of 
par t ia l  tolerance or paralysis  in some of the  graf ted spleens 
induced by  the  massive  q u a n t i t y  of ant igenic mater ia l  
present.  

Our results  suggest  t ha t  t r ansp lan ted  immunized  
spleens in Xenopus can effect  immunologica l  reactions in 
to le ran t  hosts bu t  t ha t  in the  gvh  s i tua t ion  t h e y  are 
themselves  subject  to a t t ack  which m a y  also affect, though 
less strongly,  long-s tanding skin grafts  of the  same geno- 
type.  
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Resumd. Des rates immunis6es de Xenopus laevis qu 'on  
greffe duns des h6tes qui  les acceptent ,  peuven t  y prodnire  
des r6actions immunologiques .  Ces r6actions se dir igent  
ou contre  l 'h6 te  ou contre  des greffes 6pidermiques,  prises 
& un troisi~me an imal  que l 'hdte  tolgre. Au cours de ces 
r6actions de greffe-contre-h6Le, ta ra te  se t r o u v e  patrols  
attaqu@e. 
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Adjuvanticity and Delayed-Type Hypersensitivity by Bacillus Calmette-Gu6rin (BCG) 

Complete  F reund ' s  ad juvan t ,  which conta ins  mycobac-  
teria, is widely  used as a po t en t  a d j u v a n t  in exper imenta l  
immunology .  I t  has  been reported,  however ,  t h a t  too large 
amount s  of mycobac te r i a  do not  act  as a d j u v a n t  1, 2 My- 
cobacter ia  are an ant igen  eliciting a high degree of delayed-  
type  hypersens i t iv i ty  (DTH),  the  ant igenic  de te rminan ts  
seem to be located in the  g lycopept ide  of the  bacter ia l  cell 
wall  ~. The a d j u v a n t  masking effect of too large amount s  of 
myeobac te r i a  seems to be a t t r ibu ted  to the compet ing  an- 
t igen of mycobacter ia4.  We repor t  here tha t  the  a d j u v a n t  
ac t iv i ty  of BCG after  ace t ic -anhydr ide  t r e a t m e n t  seems 
to be re la ted to a low degree of D T H  induced by  the  ace- 
t y l a t ion  t rea ted  bacillus. 

Materials and methods. 1. Bacter ia .  The  bacter ia  used in 
the  present  inves t iga t ion  was 3/Iycobacterium of the  BCG 
strain originat ing f rom Pas teur  Ins t i tu te ,  Paris, France.  
The  organisms were grown in Santon ' s  med ium for 17 
days at  37 ~ 6.7 g of viable  BCG (VB) were harvested,  
f rom cul ture  medium,  by  f i l t ra t ion  th rough  a s intered 
glass f i l ter  and then  washed successively wi th :  a) a large 
q u a n t i t y  of disti l led water ,  b) a mix tu re  of e ther -e thanol  
(1 :t, v/v) ,  and c) pure  chloroform in the  manner  described 
by  ANDEr~SON~. 5 g of baci l lary residue (B1R) thus  ob- 
ta ined from 6.7 g VB (yield: 74.6%), were t rea ted  wi th  
100 ml of a mix tu re  of pyr id ine-acet ic  anhydr ide  (30:25, 
v/v) a t  37 ~ for 2 h, then  fi l tered and washed wi th  di luted 
hydrochlor ic  acid (0.1 N) and wi th  disti l led wate r  unt i l  
all t races of pyr id ine  and acid were removed.  The baci l lary 
mass was then  washed wi th  acetone and exhaus t ive ly  ex- 

tracted with pure chloroform. The acetylation treated 
bacillus (ATB) thus obtained was dried in vacuum at 
room temperature and stored over a desiccant until used. 

2. DTH tests. Female albino guinea-pigs of 400 to 500 g 
were sensitized by injection into each hind foot-pad of 
0.1 ml  of a water- in-oi l  emulsion consist ing of one par t  
paraff in  oil conta in ing 0.5 mg  VB or 0.5 mg ATB,  2 par ts  
Tween 80 and 7 par ts  saline. On day 21 af ter  sensit ization, 
the  animals  were skin-tested by  in t radermal  in ject ion of 
var ious  amount s  of test  an t igen  [glycopeptide f rom wax  D 
of h u m a n  mycobac te r ia  strain peurois 6] in 0.1 ml saline 
into the  cl ipped f lank of guinea-pigs;  the  react ions were 
read 24 h later. 

3. An t ibody  product ion  and de terminat ion .  F1 (DBA/  
2 • C57B1/6 ) mice weighing app rox ima te ly  20 g were in- 
jectvd i.p. wi th  109 sheep red blood cells (SRBC) per  ani- 
mal ;  at  1 rain in tervals  0.1 ml  water- in-oi l  emulsion con- 
ta ining 0.25 mg  u  or 0.25 mg  A T B  was injected i.p. into 
the  same site. 4 days later, the  animals  were killed and the  
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Influence of viable BCG and acetylation treated bacillus on the 
average number of plaque forming cells in F1 (DBA/2 x-Cs~B1/6 ) 
mice 4 days after immunization with SRBC 

PFC/Spleen �9 PFC/Spleen 
average number 

SRBC (109) 24,000 23,000 
22,000 
26,000 
20,000 

SRBC (10a) * 29,100 32,000 
WOE ++ (0.1ml) 33,600 

30,200 
35,200 

SRBC (109) ~ 56,200 
"VB (0.25mg) 68,000 
in 0 .1mlWOE 52,000 

64,100 

SRBC (109) ~ 153,600 
ATB (0.25mg) 141,200 
in 0 .1mlWOE 161,700 

143,500 

60,000 

150,000 

Number of 19 S plaque forming cells/spleen. 4 animals/group. 
++ ~Arater-in-oiI emulsion which consisted of 1 part paraffin oil, 2 parts 
Tween 80 and 7 parts saline. 
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Graphic representations of the results of skin tests in guinea-pigs 
sensitized with 0.5 mg viable BCG (VB) and with 0.5 mg of its 
derivative, aeetylation treated bacillus (ATB). The mean diameter of 
redness in guinea-pigs skin at sites of injection is indicated on the 
ordinate and the skin-test antigen doses are shown on the abscissa. 
N = central area necrosis. 

n u m b e r  of spleen cells fo rming  or re leas ing a n t i b o d y  to  
S R B C  was d e t e r m i n e d  b y  t he  JERIqE t e c h n i q u e L  

Resulls. The  F igure  i l lu s t r a t e s  va r ious  degrees of D T H  
induced b y  0.5 m g  V B  and  0.5 m g  ATB.  All an ima l s  sen- 
s i t ized w i t h  e i the r  0.5 m g  V B  or 0.5 m g  A T B  showed po- 
s i t ive  skin  reac t ions  w h e n  10 0 Dg of skin  t e s t  a n t i g e n  were 
used. However ,  large d i a m e t e r s  of redness  a n d  cen t r a l  
areas  of necrosis  a t  i n j ec t ion  s i tes  were obse rved  on ly  in 
t h e  g roup  rece iv ing  0.5 m g  VB.  W h e n  the  skin  t e s t  a n t i g e n  
was r educed  to 0.2 ~zg, an ima l s  sensi t ized w i th  0.5 m g  V B  
sti l l  showed  pos i t ive  skin  react ion,  whi le  no  vis ible  skin  
r eac t ion  was obse rved  in t he  g roup  rece iv ing  t h e  s ame  dose 
ot A T B  (0.5 rag). The  absence  of sk in  r eac t ion  when  smal l  
a m o u n t s  of t e s t  an t i gen  were used i n d i c a t e d  t h a t  A T B  wa~ 
a weaker  sensi t izer .  

The  resu l t s  shown  in t he  T a b l e  i nd i ca t e  t h a t  an ima l s  
t r e a t e d  w i t h  0.25 m g  A T B  p roduced  a s ign i f ican t  increase  
in t he  n u m b e r  of p l aque - fo rming  cells 4 days  a f te r  i m m u -  
n i za t i on  w i t h  10 9 SIRBC (an ave rage  of 150,000 in c o n t r a s t  
to  23,000 and  32,000 in cont ro l s  receiving,  respect ive ly ,  an-  
t igen  a lone  and  an t i gen  plus  oily emulsion) .  I n j e c t i o n  of 
0.25 m g  V B  ra ised s l igh t ly  t h e  n u m b e r  of p l aque  fo rming  
cells. 

Discussion. I t  has  b e e n  r epo r t ed  t h a t  t h e  compos i t i on  
of t he  g lycopep t ide  of t he  ceil wal l  of m y c o b a c t e r i a  is si- 
mi la r  to  t h a t  of t he  g lycopep t ide  o b t a i n e d  f rom wax  D of 
var ious  h u m a n  s t r a in s  of m y c o b a c t e r i a  8. The  g lycopep t ide  
of t he  wax  D was s h o w n  to c o n t a i n  free h y d r o x y l  groups  
wh ich  can  be c o n v e r t e d  read i ly  to es te r  g roups  b y  acet ic-  
a n h y d r i d e  u n d e r  cond i t ions  descr ibed  a b o v e  9. F r o m  these  
da ta ,  t he  ab i l i t y  of A T B  to increase  s ign i f i can t ly  a n t i b o d y  
fo rming  cells a n d  to  i nduce  on ly  a low degree of D T H  
appea r s  to  be  r e l a t ed  to t h e  chemica l  changes  of cell sur- 
faces b y  a c e t y l a t i o n  of t he  h y d r o x y l  g roups  of t he  cell wal l  
g lycopept ide .  

Rdsumd. Le BCG, lay6 g l ' eau  distill6e, puis  Z l ' e the r -  
e thanol ,  puis  au  chloroforme,  est  t r a i t 6  p a r  l ' a n h y d r i d e  
ac6t ique.  Le baci l le  a ins i  t r a i t6  p a r  ac6 ty l a t i on  perd,  
poids  6gal, p a r  r a p p o r t  au  baci l le  v i v a n t ,  de son pouvo i r  
d ' i ndu i r e  une  hypersens ib i l i t6  r e t a rd6e  sp6cifique,  ma i s  
accro i t  son pouvo i r  de s t i m u l a t i o n  n o n  sp6cif ique des 
r@actions i m m u n i t a i r e s .  
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Effec t  of I r r a d i a t i o n  a n d  A l k o x y g l y c e r o l  T r e a t m e n t  on  the  F o r m a t i o n  of A n t i b o d i e s  A f t e r  Salmonel la  
V a c c i n a t i o n  

The  a lkoxyglycero ls  h a v e  p r o v e d  to  be  of medica l  
i n t e r e s t  1-*. To Some e x t e n t  t h e y  p r e v e n t  l eucopen ia  a n d  
t h r o m b o c y t o p e n i a .  The  a d m i n i s t r a t i o n  of a lkoxyglycero ls  
to  p a t i e n t s  w i t h  cance r  of t he  u t e r ine  cerv ix  resu l t s  in 
h igher  su rv iva l  r a t e s  t h a n  if r a d i a t i o n  t r e a t m e n t  a lone  is 
g iven  1, 3. F u r t h e r m o r e  t h e  a lkoxyglycero ls  p r o m o t e  t h e  
g r o w t h  of Lactobacillus lactis 1. 

The  b o d y ' s  ab i l i ty  to  r eac t  aga ins t  cance r  cells t h a t  are 
no t  e l i m i n a t e d  b y  r a d i a t i o n  t r e a t m e n t  could poss ib ly  
depend  upon  an  i m m u n o l o g i c a l  process. In  th i s  c o n t e x t  i t  
would be  r e l e v a n t  to  k n o w  w h e t h e r  t he  capac i ty  for 
f o rming  an t ibod ie s  a f t e r  a v a c c i n a t i o n  can  be  in f luenced  
b y  t r e a t m e n t  w i t h  a lkoxyglycero ls .  Consequen t l y  54 
p a t i e n t s  w i t h  cance r  of t h e  u t e r i ne  ce rv ix  were  v a c c i n a t e d  


