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N i c o t i n a m i d e  in A d e n o c a r c i n o m a  755 and  in the  
M i l k  of  Mice  C a r r y i n g  t h e '  A g e n t '  of  S p o n t a n e o u s  

M a m m a r y  T u m o r  

T h e  p re sence  of p y r i d i n e  nuc l eo t ide s  a n d  of n i co t i n -  
a m i d e  in  a v a r i e t y  of n o r m a l  t i s sues  a n d  in  c e r t a i n  
n e o p l a s t i c  g rowths ,  e i t h e r  of s p o n t a n e o u s  o r ig in  or  
r e s u l t i n g  f r o m  i m p l a n t s  in  l a b o r a t o r y  an ima l s ,  h a s  b e e n  
desc r ibed  in  t h e  l i t e r a t u r e L  Th i s  is a b r i e f  r e p o r t  of t h e  
i d e n t i f i c a t i o n  of n i c o t i n a m i d e  in  i m p l a n t e d  m a m m a r y  
a d e n o c a r c i n o m a  755 in C57B1 mice  a n d  in  t h e  mi lk  of 
P a r i s  R I I I  mice  w i t h  m a m m a r y  c a r c i n o m a  a c q u i r e d  in 
i n f a n c y  t h r o u g h  t h e  n u r s i n g  i n f l u e n c e  r e f e r r ed  to  as t h e  
' m i l k  a g e n t ' .  I d e n t i f i c a t i o n  was  m a d e  b y  m e a n s  of (1) R t 
va lues ,  (2) l i g h t - a b s o r p t i o n  c u r v e s  a n d  (3) c o n v e r s i o n  
to  n i co t i n i c  acid.  I n  t h e  course  of t h i s  w o r k  a p r e v i o u s l y  
u n r e p o r t e d  color  r e a c t i o n  of n i c o t i n a m i d e  w i t h  n in -  
h y d r i n  was  o b s e r v e d  a n d  will be  desc r ibed .  

T h e  t u m o r s  were  d r o p p e d  i n t o  l i qu id  n i t r o g e n  im-  
m e d i a t e l y  o n  r e m o v a l  f r o m  t h e  e the r -k i l l ed  mice,  
d i s i n t e g r a t e d  a n d  d r i e d  f r o m  t h e  f rozen  s t a t e .  T h e  
d r i ed  t i s sue  was  t r e a t e d  e x h a u s t i v e l y  w i t h  e t h e r  a n d  t h e  
e x t r a c t  s t i r r ed  v i g o r o u s l y  w i t h  ac id i f ied  wa te r .  T h e  l a s t  
s t ep  was  r e p e a t e d .  T h e  c o m b i n e d  w a t e r  so lu t ions  were  
c o n c e n t r a t e d  u n d e r  r e d u c e d  p re s su re  a n d  used  for  p a p e r  
c h r o m a t o g r a p h i c  ana lys i s .  D es p i t e  p r e c a u t i o n s  i t  is 
poss ib le  t h a t  some  of t h e  n i c o t i n a m i d e  was  de r i ved  
f rom s p l i t t i n g  of p y r i d i n e  nuc leo t ides .  

R I Values. F o u r  s o l v e n t  s y s t e m s  were  used.  (1) 60 ml  
n - b u t a n o l  a n d  10 ml  0.7 M N H 4 O H ;  (2) 77 ml  n - b u t a n o l ,  
10 ml  fo rmic  acid a n d  13 ml  w a t e r ;  (3) 7 2 %  p h e n o l  a n d  
(4) 40 m l  **-butanol,  10 m l  ace t i c  ac id  a n d  10 m l  wa te r .  
T h e  R l  v a l u e s  were  0.64, 0.41, 0.92 a n d  0.64, r e spec t ive ly .  
T h e y  were  t h e  same,  w i t h i n  5%,  for  s a m p l e  of k n o w n  
n i c o t i n a m i d e .  

Light-Absorption. To free i t  of poss ib le  c o n t a m i n a t i o n  
before  m a k i n g  m e a s u r e m e n t s  t he  c o m p o u n d  was  e lu t ed  
f r o m  t h e  c h r o m a t o g r a m  w i t h  N / 1 0 0  HCI, t h e  so lu t i on  
c o n c e n t r a t e d  u n d e r  r e d u c e d  p ressu re  a n d  r e s p o t t e d  u s ing  
a d i f f e ren t  s o l v e n t  sy s t em.  T he  e lu t ed  c o m p o u n d  f r o m  
t h e  second  c h r o m a t o g r a m  h a d  t h e  s a m e  u l t r a v i o l e t  
l i g h t - a b s o r p t i o n  c u r v e s  in  N /100  HC1 a n d  a t  p H  9 as 
t h o s e  of c o r r e s p o n d i n g  s o l u t i o n s  of k n o w n  n i c o t i n a m i d e  
s imi l a r ly  p rocessed  *. 

Conversion to Nicotinic Acid. W h e n  t h e  e l ua t e s  f r o m  
c h r o m a t o g r a m s  of t u m o r  e x t r a c t s  were  e v a p o r a t e d  to  
d r y n e s s  a n d  t h e  r e s idues  t a k e n  u p  in a sma l l  v o l u m e  of 
N I l  HC1 a n d  h e a t e d  for  2 h a t  100 ° t h e  n i c o t i n a m i d e  was  
c o n v e r t e d  to  n i co t i n i c  acid.  U s i n g  s o l v e n t  s y s t e m s  1, 2 
a n d  4 t h e  R~. v a l u e s  of t h e  p r o d u c t  were  0.18, 0.17 a n d  
0.22; t h e y  were  t h e  s a m e  for  a c i d t r e a t e d ,  k n o w n  nico-  
t i n a m i d e .  Also t h e  u l t r a v i o l e t  l i g h t - a b s o r p t i o n  c u r v e s  in  
N / 1 0 0  HCI  a n d  a t  p H  9 of t h e  e l u t e d  p r o d u c t  were  t h e  
s a m e  as t h o s e  of t h e  c o r r e s p o n d i n g  so lu t i ons  of e lu ted ,  
k n o w n  n i co t i n i c  ac id  3. 

N i c o t i n a m i d e  was  s i m i l a r l y  e x t r a c t e d  f r o m  t h e  k id -  
neys ,  l ivers  a n d  sp leens  of t h e  t u m o r - b e a r i n g  mice.  

Reaction with Ninhydrin.  T h e  t i s s u e - e x t r a c t e d  com-  
p o u n d  gave  a pa le - rose  color  s i m i l a r  to  t h a t  o b t a i n e d  w i t h  
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v e r y  s m a l l  a m o u n t s  of g lyc ine  w h e n  p a p e r  c h r o m a t o -  
g r a m s  on  w h i c h  i t  was  p r e s e n t  were  s p r a y e d  w i t h  a 
so lu t i on  of n i n h y d r i n  (0 .1% in  a b s o l u t e  e thano l ) .  A n  
a u t h e n t i c  s a m p l e  of n i c o t i n a m i d e  g a v e  t h e  s a m e  color ;  
t h e  i n t e n s i t y  r e s u l t i n g  f r o m  40 y was  a b o u t  equ£1 to  
t h a t  g iven  b y  4 y of g lyc ine .  

Mouse Milk .  T h e  fa t - f ree  m i l k  was  d r i ed  f rom t h e  
f rozen  s t a t e  a n d  t h e n  t r e a t e d  as was  t h e  t u m o r  t i ssue.  A 
c h r o m a t o g r a m  s h o w e d  t h e  p r e sence  of a c o m p o u n d  
h a v i n g  t h e  s a m e  u l t r a v i o l e t  l i g h t - a b s o r p t i o n  c u r v e  as 
t h a t  of n i c o t i n a m i d e  a n d  r e s p o n d i n g  to  t h e  a b o v e -  
de sc r ibed  color  t e s t  w i t h  n i n h y d r i n ;  i t s  RI  va lue ,  how-  
ever ,  was  0.14 ( so lven t  2). E v a p o r a t i o n  of a so lu t i on  in 
N]100  HCI w i t h  mi ld  h e a t i n g  g a v e  a c o m p o u n d  w i t h  R I 
va lues  of 0.64 a n d  0.41 ( so lven t s  1 a n d  2) w h i c h  are  t h e  
s a m e  as t h o s e  of t h e  t u m o r - e x t r a c t e d  c o m p o u n d ' a n d  of 
k n o w n  n i c o t i n a m i d e .  T h i s  c d m p o u n d  also h a d  t h e  t y p i c a l  
n i c o t i n a m i d e  a b s o r p t i o n  c u r v e  in  t h e  u l t r a v i o l e t  a n d  
f o r m e d  n ico t in i c  ac id  w h e n  h e a t e d  w i t h  N I l  HCI a t  
100 °. 
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Rdsumd 

L ' a u t e u r  m o n t r e  que  la  n i c o t i n a m i d e  se t r o u v e  d a n s  
l ' a d 6 n o e a r e i n o m e  755 e t  anssi ,  sous f o r m e  d ' u n  d6r iv6 n o n -  
ident i f i6 ,  d a n s  le la i r  de  sour is  p o r t e u s e s  du  , m i l k  
a g e n t , .  I1 d6cr i t  en  o u t r e  une  r 6 a c t i o n  color6e de la  
n i c o t i n a m i d e  a v e c l a  n i n h y d r i n e .  

D a s  V e r h a l t e n  des  Q u o t i e n t e n  
H a r n s t o f f - N : R e s t - N  bet  n o r m a l e n  u n d  
n e p h r e k t o m i e r t e n ,  u r f i m i s c h e n  R a t t e n  

D e r  Q u o t i e n t  H a r n s t o f f - N : R e s t - N  b e t r l i g t  be t  22 
leber- ,  he rz -  u n d  n i e r e n g e s u n d e n  M e n s c h e n  0,39. 156 Be-  
s t i m m u n g e n  bet  36 n i e r e n k r a n k e n  P a t i e n t e n  m i t  N - R e -  
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Harnstoff-N/Rest-N bet 36 Nierenpatienten {*} und ~0 herz-, lcber- 
und nierengesunden Kontrollpersonen ( x ) 

t e n t i o n  e r g a b e n  e inen  Q u o t i e n t e n  v o n  0,69 im D u r c h -  
s e h n i t t  (Abb .  1). T h e o r e t i s c h  k a n n  die  E r h S h u n g  des  
H a r n s t o f f - N - A n t e i l s  a m  R e s t - N  h e p a t o g e n  ode r  n e p h r o -  
gen  sein.  
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