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T h e  a c c e n t u a t i o n  of p r e v i o u s l y  ex i s t ing  changes ,  as  
i l l u s t r a t ed  b y  F i g u r e  3, could  be  b e t t e r  e x p l a i n e d  if 
p e n i c i l l a m i n e  a c t e d  b y  r e d u c i n g  re s idua l  - S - S -  b o n d s  
h o l d i n g  t o g e t h e r  t h e  f r a g m e n t s  r e su l t i ng  f rom p r e v i o u s  
proteolys is ,  as Suggested in  r e l a t i on  to  p a p a i n  d iges t ion  
of I gG  19. 

T h e  h i g h  suscep t ib i l i t y  of IgG3 p ro t e in s  to  penic i l -  
l a m i n e  t r e a t m e n t  a n d  to  d e n a t u r a t i o n  d u r i n g  s to rage  
could  b e  a resu l t  of a loose t e r t i a r y  s t ruc tu re .  U n d e r  
those  c i r c u m s t a n c e s  t h e  p r o t e i n  molecules  would  be  more  
eas i ly  un fo tdab le  a n d  would  b e c o m e  more  read i ly  sus- 
cep t ib l e  to  deg rada t i on .  

P e n i c i l l a m i n e  t r e a t m e n t ,  b y  r evea l ing  these  differences,  
a p p e a r s  as a p r o m i s i n g  s y s t e m  for t h e  i den t i f i ca t ion  of 
IgG3 m o n o c l o n a l  p ro t e in s  2°,21. 

Rdsumd. I1 es t  b i en  c o n n u  que  les i m m u n o g l o b u l i n e s  
I gG  m a i n t e n u e s  l o n g t e m p s  ~ des  t e m p 4 r a t u r e s  vo i s ines  
de 0 °C s e n t  d6natur6es .  L ' a d d i t i o n  de  p6n ic i l l amine  au  
s6 rum p e u t  a c c e n t u e r  c e t t e  d 6 n a t u r a t i o n .  D a n s  ces con-  
d i t ions ,  les i m m u n o g l o b u l i n e s  d u  t y p e  IgG3 s e n t  les p lus  

sens ib les  et  le t r a i t e m e n t  p a r  la  p6n ic i l l amine  p e u t  4 t re  
ut i l i s6  p o u r  les ident i f ie r .  
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I m m u n o l o g i c a l  A d j u v a n t s  I V .  R e l a t i o n s h i p  b e t w e e n  A d j u v a n t  A c t i v i t y  a n d  A n t i g e n i c i t y  i n  M y c o -  

bac ter ia l  A d j u v a n t  

BRAUN e t  al. 1,~ p o s t u l a t e  t h a t  a n  a n t i g e n i c i t y  of t h e  
l i popo lysaccha r ide  (endotox in)  of G r a m - n e g a t i v e  b a c t e r i a  
m a y  p l a y  a n  i m p o r t a n t  role in  i t s  a d j u v a n t  a c t i v i t y .  
T h e y  also in fe r red  a s imi l a r  m e c h a n i s m  o p e r a t i n g  in rela-  
t i on  to  m y c o b a c t e r i a l  a d j u v a n t s  ~. SCHIERMAN a n d  
M c B R I n E S r e p o r t e d  t h e  necess i ty  of a n t i g e n i c i t y  for  a n  
a d j u v a n t  loca ted  in a ch i cken  e ry th rocy t e s .  

L i p o p o l y s a c c h a r i d e  of t ube rc l e  baci l l i  d e s i g n a t e d  as 
w a x  D 4 b e h a v e s  as a n  a d j u v a n t  ~. E n d o t o x i n  a n d  w ax  D 
h a v e  m a n y  p r o p e r t i e s  in  c o m m o n  4,8. VVe n o w  repor t ,  
however ,  t h a t  a n t i g e n i c i t y  of w a x  D a p p e a r s  n o t  to  b e  
co r r e l a t ed  w i t h  i t s  a d j u v a n t  a c t i v i t y .  

Materials and methods. We  h a v e  r e c e n t l y  i so la ted  a 
' p u r e '  w a x  D c o n t a i n i n g  l i t t l e  or  no  t ube rcu l i n - s ens i t i z i ng  
a n t i g e n  f rom H 3 7 R a  s t r a i n  c u l t i v a t e d  4 weeks  on  S a u t o n  
m e d i u m .  A s u b t r a c t i o n  AD6 was  p r e p a r e d  b y  a c e t y l a t i o n  
f rom t h e  ' pu re '  wax  D as desc r ibed  p r e v i o u s l y L  

Guinea -p igs  were sens i t ized  w i t h  a s ingle i n j e c t i o n  i n to  
t h e  r i g h t  h i n d  foo t  p a d  of 0.2 m l  of t h e  wa te r - in -o i l  
emu l s ion  c o n t a i n i n g  1 m g  of usua l  w ax  D i so la t ed  f r o m  
t h e  s t r a i n  H 3 7 R a  w i t h  or  w i t h o u t  i m g  of twice - rec rys ta l -  
l ized o v a l b u m i n  (S igma  Chemica l  Co. USA)  or  3 m g  of 
t h e  AD6  s u b t r a c t i o n  w i t h  or  w i t h o u t  1 m g  of t h e  o v a l b u -  
min .  The  emul s ion  was p r e p a r e d  b y  m i x i n g  0.7 m l  of a 
p h o s p h a t e  buf fe red  sa l ine  solut ion,  0.1 ml  of Arlacel  A 
a n d  0.6 m l  of Drackeol .  Zero, 5, 10, 15, 21 a n d  28 days  
a f t e r  t h e  sens i t i za t ion ,  a n i m a l s  were  b led  for  t h e  a s say  
of a n t i b o d y  t i t e r s  a n d  35 days  a f t e r  t h e  sens i t i za t ion  sk in  
a n d  cornea l  t e s t s  were  pe r fo rmed .  A n t i b o d y  t i t e r s  were  
m e a s u r e d  b y  pass ive  h e m a g g l u t i n a t i o n s  u s ing  sheep  
e r y t h r o c y t e s  sens i t i zed  e i t h e r  b y  o v a l b u m i n  or  t u b e r c u l o -  
p r o t e i n  a s  acco rd ing  to  Pe r se l l in ' s  t e c h n i q u e  9, or  b y  t h e  
wa te r - so lub le  p o r t i o n  of w ax  D, as desc r ibed  p rev ious ly  10. 
F igu re  2 shows d a t a  o b t a i n e d  on  d a y  35 only.  

Results and discussion. As s h o w n  in  F igures  1, 2 a n d  
Table ,  t h e  g roup  I w h i c h  h a d  rece ived  usua l  w a x  D 
a lone  showed  pos i t i ve  cornea l  a n d  sk in  r eac t ions  to  t h e  
t u b e r c u l o - p r o t e i n  a n d  p r o d u c e d  a n t i b o d i e s  a g a i n s t  t h e  
t u b e r c u t o - p r o t e i n  as wel l  as  t o  t h e  wa te r - so lub l e  p o r t i o n  
of w a x  D, i n d i c a t i n g  t h a t  usua l  w a x  D has  an t igenic i t ies .  
V~Then t h e  a n t i g e n  o v a l b u m i n  was  a d d e d  to  t h i s  w ax  D 

in t he  sens i t i z ing  emuls ion ,  a n i m a l s  e x h i b i t e d  h i g h  levels  
of cornea l  a n d  de l ayed  t y p e  sk in  r eac t ions  to  t he  t u b e r -  
cu lo -p ro te in  a n d  o v a l b u m i n  a n d  p r o d u c e d  h i g h  t i t e r s  
of a n t i b o d i e s  to  o v a l b u m i n ,  as  well  as to  tube rcu lo -  
p r o t e i n  a n d  t h e  wa te r - so lub le  p o r t i o n  (group II). 

On t h e  con t r a ry ,  as s h o w n  in  F igures  1, 2 a n d  Table ,  
co rnea l  a n d  sk in  r eac t ions  of t h e  g roup  I I I  i n j ec t ed  w i t h  
on ly  AD6  were c o m p l e t e l y  n e g a t i v e  a n d  no  a n t i b o d y  
p r o d u c t i o n  occurred.  A d d i t i o n  of o v a l b u m i n  to  t h i s  AD6  
in  t h e  sens i t iz ing  emu l s ion  r e s u l t e d  in  a m a r k e d  a n t i b o d y  
p r o d u c t i o n  to  o v a l b u m i n  a n d  in h i g h  levels  of co rnea l  
a n d  de l ayed  t y p e  sk in  r eac t i ons  to  o v a l b u m i n  (group IV).  
Again ,  no  i m m u n o l o g i c a l  response  was  d e t e c t e d  to  t h e  
a n t i g e n s  a s soc ia t ed  w i t h  the  usua l  wax  D or  t ube rc l e  
bacil l i .  Gu inea -p igs  in  g roup  V wh ich  h a d  rece ived  
o v a l b u m i n  a lone  e x h i b i t e d  t h e  pos i t i ve  b u t  on ly  i m m e -  
d i a t e  sk in  r eac t ion .  

I n  o t h e r  e x p e r i m e n t s  gu inea-p igs  w h i c h  h a d  rece ived  
e v e n  g r ea t e r  a m o u n t s  of A D 6  (5 a n d  10 m g  pe r  an ima l )  
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Corneal reaction of each group as tested by ovalbumin and tuberculo-protein 
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Group Test antigens 

Ovalbumin Tuberculo-protein zz b 

I (Wax D) . . . .  + ,  + ,  + ,  + ,  - -  
II (Wax D + Ovalbumin) + + + ,  + + + ,  + +  +,  + ,  + 
III  (AD6) . . . . . .  _ _ 
i v  <AD6 + O~albun,in) + + + ,  + + + ,  + + ,  + + ,  + + ,  + . . . . .  

V (Ovalbumin) . . . . . .  

Phosphate buffered saline (pH 7.2) solution (20 Mg/ml) was used. ~ Phosphate buffered saline (pH 7.2) solution (4 mg/ml) was used. 
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Fig. i, Skin reactions to ovalbumin and to tuberculo-protein 
ead in the course of time. (+) indicates the presence of induration. 

or s imi l a r  a c e t y l a t e d  s u b f r a c t i o n  of t he  ' p u r e '  w a x  D, 
hexane - in so lub l e  A D  ~ (20 m g  pe r  an imal ) ,  in  a w a t e r -  
in-oil  emu l s ion  showed  no i m m u n o l o g i c a l  response  to  t h e  
t u b e r c u l o - p r o t e i n  a n d  to  t h e  p o l y s a c c h a r i d e  an t i gen i c  
d e t e r m i n a n t s .  I n j e c t i o n  of a c e t y l a t e d  w ax  D in to  r a b b i t s  
caused  no  a n t i b o d y  f o r m a t i o n  w h i c h  a g g l u t i n a t e  w ax  D 
or a c e t y l a t e d  w a x  D par t ic les ,  sugges t ing  t h a t  a c e t y l a t e d  
wax  D m a y  c o n t a i n  no  o t h e r  an t igen ic  m a t e r i a l s  caus ing  
a n t i b o d y  f o r m a t i o n  in  a s ign i f i can t  a m o u n t  xz. T h a t  AD6 
in  t h e  doses of 0 .2-10 m g  possesses a d j u v a n t  a c t i v i t y  
was  r e p e a t e d l y  c o n f i r m e d  "in seve ra l  d i f f e ren t  t e s t  
s y s t e m s  xx, x~. 

These  d a t a  i nd i ca t e  t h a t  t h e  usua l  w a x  D possesses 
a d j u v a n t  a c t i v i t y  a n d  a t  l eas t  t w o  k inds  of an t igen ic i ty ,  
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Fig. 2, The levels of serum antibody to ovalbumin, to tuherculo- 
protein ~ and to the polysaeeharide portion of wax D assayed on 
the 35th day following sensitization. 

whi le  AD6  of t h e  ' p u r e '  wax  D possesses  t h e  a d j u v a n t  
a c t i v i t y  b u t  lacks t h e  an t igen ic i ty .  

T h e  d a t a  also sugges t  t h a t  t he re  m a y  be  no  r e l a t ionsh ip  
in  w a x  D b e t w e e n  t h e  a n t i g e n i c i t y  a n d  a d j u v a n t  a c t i v i t y  
and ,  therefore ,  t h a t  t h e  m e c h a n i s m  of t h e  a d j u v a n t  
ac t ion  of w a x  D m a y  be  d i f fe ren t  f rom t h a t  of endo tox in ,  
t h o u g h  a poss ib le  p resence  of a v e r y  smal l  a m o u n t  of 
o t h e r  u n k n o w n  an t i gen i c  m a t e r i a l  (s) c a n n o t  be  com-  
p l e t e ly  exc luded  1,. 

Zusammen/assung. W / i h r e n d  s ich bei  E n d o t o x i n e n  de r  
A d j u v a n s e f f e k t  p r o p o r t i o n a l  zur  An t igen i t i t t  verh/~lt, i s t  
diese ]3eziehung bei  d e m  aus  Tuberke lbaz i l l en  i so l ie r ten  
W a c h s  D n i c h t  de r  Fall .  
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