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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  

1 F .  BI~RNHEIM a n d  A. v.  FELSOVANYI, Science  81, 76 (1940). - 
H .  V. EULER, F .  SCHLENK, H .  HEIWINKEL, a n d  B.  H6GBERG, Z. 
physiol. Chem. 256, 208 (1938). - C. CARRUTHERS and V. SUNTZEFF, 
Arch. Biochem. Biophys. 45, 140 (1953); J. Cancer Res. 19, 879 
(1950). - B. CHANCE, Trans. N. Y. Acad. Sci. 16, 74 (1953). 

2 H. H. G. JELLINEK and M. G. WAYNE, J. phys. Chem. 55, 173 
(1951). 

a R. F. EVANS, E. F. G. H£RING~OS, and W. KYNASTON, Trans. 
Faraday Soc. 49, 1°84 (1953). 

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 °. 

V. R o s s  

Department o[ Biochemistry, College o] Physicians and 
Surgeons, Columbia University and Francis Delafield 
Hospital, New York City, Apri l  23, 1957. 

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 -  

t~mslo#-N 
ReS/-N 
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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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Tabelle I 

Rest-N und Harnstoff-N im Plasma normaler und nephrektomierter 
Rattea 

Normale Ratten Nephrektomierte 
Ratten 

Versueh Nr. ....... Ham- 'Ham-  Rest-N Rest-N stoff-N stoff-N 
mg% mg% mg% mg% 

1 34 8 290 228 
2 41 13 146 101 
3 44 14 216 153 
4 56 28 198 141 
5 38 15 218 165 
6 44 18 311 268 
7 36 9 204 154 
8 38 10 309 247 
9 42 13 234 164 

10 42 14 380 221 
11 45 11 220 168 
12 55 20 300 232 
13 35 18 220 156 
14 45 13 256 197 
15 49 17 275 216 
16 47 13 296 215 
17 54 16 201 151 
18 48 16 279 223 
19 48 17 175 120 
20 14 12 275 211 
21 51 18 186 133 
22 39 12 281 212 
23 53 16 284 214 
24 45 12 329 261 

M=43 ,5  IM=14,7 M=253 ,5  M=189 ,6  

Harnstoff.N 0.33 0,74 
Rest-N 

Tabelle I I  
DesaminierungsfShigkeit und Hamstoffbildung iiberlebender Leber- 
sehnitte yon normalen und nephrektomierten, urfimischen Ratten; 

Substrat D, L-Alanin 

V'er- 
such 
Nr. 

1 
2 
3 
4 
5 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
21 
22 
23 
24 
25 

NH3-N/mg/h 

Normale Nephrekto- 
mierte Ratten 
Ratten 

1,04 4,76 
0,80 0,14 
0,40 0,84 
3,19 2.80 
1,87 2,60 
0,49 3,53 
1,19 2,29 
0,59 2 , 4 4  
0,89 2,28 
0,67 1,19 
0,43 2,39 
0,61 2,76 
3,05 3,24 
0,85 1,73 
2,51 3,88 
1,79 2,07 
1,34 4,73 
5,47 5.27 
1,01 2,38 
1,42 2,50 
0,61 5.43 
1,55 2,56 
4,39 3,65 

MI= - 1,57 MII = 2,85 
O'I : 2~ 1,33 art -- 4- 1,34 
Der Unterschied yon M~ 
und  MtI  ist  signifikant 

(p < 0,01). 

I Oftst (mm 8 CO~Jmg/hi 

Differem* Normale Nephrek- 

3,72 7,75 6,09 
- 0,66 2,87 4,12 

0,44 6,95 8,02 
- 0,39 10,64 11,56 

0,73 4,13 6,43 
3,04 4,19 8,59 
1,10 5,89 3,68 
1,85 8,91 6,59 
1,39 5,10 4,30 
0,52 5,t3 6,88 
1,96 4,73 5,82 
2,15 5,85 5,19 
0,19 9,23 7,28 
0,88 7,77 8,54 
1,37 5,18 8,13 
0,28 4,95 5,87 
3,39 10,10 10,52 

-- 0,20 6,36 7,33 
1,37 7,15 8,78 
1,08 6,86 8,67 
4,82 5,64 9,70 
1,01 8,00 6,77 

- 0,74 15,70 11,81 

MI = 6,9 MII=7,4  

1. V o n  de r  L e b e r f u n k t i o n  s i nd  a b h ~ n g i g :  a) V e r m e h r t e  
D e s a m i n i e r u n g  u n d  T r a n s a m i n i e r u n g  r e t i n i e r t e r  Sub -  
s t a n z e n  u n d  n a c h f o l g e n d  b) v e r m e h r t e  H a r n s t o f f b i l d u n g .  

2. Von  d e r  N i e r e n f u n k t i o n  s i nd  a b h ~ n g i g :  I. a) Ver -  
m i n d e r t e  H a r n s t o f f i l t r a t i o n ;  b) v e r m e h r t e  tubul~ire  
H a r n s t o f f r t i c k d i f f u s i o n ;  I I :  a) v e r m i n d e r t e  F i l t r a t i o n  
de r  R e s i d u a l - N - S u b s t a n z e n  ( R e s t - N  m i n u s  H a r n s t o f f -  
N) ;  b) v e r m i n d e r t e  t u b u l i i r e  R i i c k r e s o r p t i o n  de r  Resi -  
d u a l - N - S u b s t a n z e n .  

U m  die F r a g e  zu e n t s c h e i d e n ,  ob  die E r h 6 h u n g  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  a u f  L e b e r :  ode r  N i e r e n -  
f u n k t i o n s s t 6 r u n g e n  z u r t i c k z u f t i h r e n  sei,  w u r d e n  Q u o t i e n -  
t e n  n o r m a l e r  R a t t e n  m i t  s o l c h e n  n e p h r e k t o m i e r t e r ,  
u r f imischer  T ie re  ve rg l i chen .  F e r n e r  w u r d e n  a n  L.eber- 
s c h n i t t e n  d ieser  T ie re  D e s a m i n i e r u n g s f l i h i g k e i t  u n d  
H a r n s t o f f b i l d u n g  u n t e r s u c h t .  

M e t h o d i k  

1. B e s t i m m u n g  v o n  R e s t - N  (KJELDAHL) u n d  H a r n -  
s to t f  (CoNwAY) i m  P l a s m a  yon  24 R a t t e n  2 - 4  Tage  
n a c h  N e p h r e k t o m i e  u n d  24 K o n t r o l l t i e r e n .  

2. H a r n s t o f f - S y n t h e s e  t i b e r l e b e n d e r  L e b e r s c h n i t t e  
au s  A m m o n i a k  u n d  K o h l e n s ~ u r e  * (24 R a t t e n  2 - 4  T a g e  
n a c h  N e p h r e k t o m i e  u n d  24 K o n t r o l l t i e r e ) :  

a) I n k u b a t i o n s l 6 s u n g :  4,48 m l  K r e b s - R i n g e r l 6 s u n g ,  
0,31 ml  1 %  A m m o n i u m c h l o r i d l 6 s u n g ,  O,1 ml  50/0 B r e n z -  
t r a u b e n s g u r e l 6 s u n g ,  0,11 m l  0 ,9% O r n i t h i n l 6 s u n g .  S~ t t i -  

1 H. A. KREBS und K. HENS~Lm% Hoppe-Seylers Z. 210, 83 
{108~). 

g u n g  d e r  IASsung m i t  G a s g e m i s c h  y o n  9 5 %  S a u e r s t o f f  
u n d  5 %  K o h l e n s ~ u r e .  

b) I n k u b a t i o n s d a u e r  2 h bei  37,5°C. 

c) H a r n s t o f f b i l d u n g  w u r d e  g e m e s s e n  d u r c h  d e n  Quo-  
t i e n t e n  QvIst = m m  3 cO~]mg T r o c k e n g e w i c h t ] h  (22,4 
m m  3 CO 2 = 60 7 H a r n s t o f f ) .  I m  H a u p t r a u m  des  W a r -  
burg-Gef~isses  1,9 ml  I n k u b a t i o n s l 6 s u n g  u n d  0,3 ml  
A c e t a t p u f f e r  2, i m  A n h a n g  des  Gefgsses  0,3 m l  Urease -  
16sung 3. V e r s u c h s d a u e r  30 ra in ,  A b l e s e n  5, 10, 20 u n d  
30 m i n  n a c h  E r r e i c h e n  de r  D r u c k k o n s t a n z  i m  T h e r m o -  
b a r o m e t e r .  W ~ g e n  d e r  G e w e b s s c h n i t t e  2 h n a c h  Trock -  
n e n  be i  105°C. 

3. D e s a m i n i e r u n g s f / i h i g k e i t  u n d  H a r n s t o f f b i l d u n g  
i i b e r l e b e n d e r  L e b e r s c h n i t t e  m i t  D, L - A l a n i n  als  S u b s t r a t .  
B e s t i m m u n g  y o n  A m m o n i a k  * u n d  H a r n s ~ o f f  (siehe Me- 
t h o d i k  2c) in  d e r  I n k u b a t i o n s t 6 s u n g .  

Resul ta te  

1. 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 u g  be i  urii-  
m i s c h e n  R a t t e n  0,74, be i  K o n t r o l l e n  0,33 (Tab .  I) .  

2. Die  H a r n s t o f f b i l d u n g  aus  A m m o n i a k  u n d  K o h l e n -  
si iurc in  de r  L e b e r  n o r m a l e r  u n d  n e p h r e k t o m i e r t e r  R a t -  
t e n  ze ig te  k e i n e  U n t e r s c h i e d e .  

27,2 g Natriumazetat (CH3COONa • 3 H~O) mit 6 g Eisessig ver- 
setzt und mit Aq. dest. ad 100 ml aufgeffillt, pH 5,0. 

3 500 mg Jack-Bohnen-Urease {Paul Lewis Lab., Milwaukee~ 
~Nis.) in 5 ml Aq. desL gel~st. 

4 E.  J. CO,WAY, Biochem. J. 29, 2755 (1935). 
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3. Die aus D,L-Alanin ents tandene Harnstoffmenge 
war in beiden Gruppen gleich. Intermedigr  k a m  es bei 
urgmischen Ra t t en  zu einer signifikanten Steigerung 
der Ammoniakbi ldung durch Leberschnit te imVergleich 
zu Kontrol len (Tab. II). 

in control animals 0-35. The elevation of the quot ient  
is of hepatic origin. 

(2) The desaminat ion was increased in the liver of 
nephrectomized uremic animals in comparison to con- 
trois; the urea production was unchanged.  

Diskussion 
1. Bei nephrektomierten,  urAmischen Ra t t en  wurden 

zwei wesentliche Befunde erhoben: a) signifikante Er- 
h6hung des Quotienten Harnstoff-N:Rest-N,  b) signi- 
f ikante Steigerung der intermediitren Ammoniakbi ldung 
(Harnstoffsynthese aus D,L-Alanin). Diese Befunde 
sprechen ftir gesteigerte Desaminierungs- und Trans-  
aminierungsvorg~inge in der Leber yon Ra t t en  mit  
Sticksto ff-Retention. 

2. Die Harnstoffbi ldung aus Ammoniak  und  Kohlen- 
si~ure und aus D, L-Alanin ergab keine Unterschiede zwi- 
schen beiden Gruppen.  Dies kann  folgendermassen er-. 
kliixt werden: Das citrull inbildende Fermentsys tem 
(1. Stufe der Harnstoffbildung) in den Mitochondrien 
der Leberzelten ist unter  anderem abhAngig yon der 
Adenosintriphosphors~.ure. Da diese Phosphorverbin- 
dung sehr labil ist, muss sic stAndig resynthetisiert  wer- 
den. Die Resynthese der Adenosintriphosphors~ure ist 
an das Vorhandensein von GlutaminsAure gekoppelt e. 
Glutamins~ure ents teht  in Leberschnit ten bei Gegen- 
wart  yon AmmoniumsalzenL M6glicherweise war die 
Menge der in situ gebildeten GlutaminsAure zu gering, 
um die AdenosintriphosphorsAurebildung zu gewiihr- 
leisten. Zusatz yon Glutaminsgure zur Inkubat ions-  
fltissigkeit h~tte die Adenosintriphosphors~uresynthese 
nicht  beschleunigt, da die Glutdminsliure sehr langsam 
in in takte  Gewebszellen diffundiertL 

3. Die gesteigerten Desaminierungs- und Trans-  
aminierungsvorgAnge bei ur~tmischen Ra t t en  Hihren zu 
vermehrter  Harnstoffbildung. Die Ursache der gesteiger- 
ten Harnstoffsynthese ist wahrscheinlich in der Ent -  
giftung toxischer Amine zu suchen. Verminderte Desa- 
rninierung und  Transaminierung bedingen Residual-N- 
Erh6hung.  Untersuchungen urltmischer Pa t ien ten  wei- 
sen auf einen m6glichen Zusammenhang zwischen Resi- 
dual-N-Erh6hung und Auftreten yon Bewusstseins- 
s t6rungen hin 8. In  solchen FAllen werden wahrscheinlich 
die betreffenden Fermentsysteme in der Leber durch 
StSrungen im SAuren-Basengleichgewicht, im Elektrolyt-  
stoffwechsel und in der Sauerstoffversorgung der Leber 
(Anemic) gehemmt. 

"Wit dankeu dem Schweizerischen Nationalfonds ffir die Unter. 
stiatzung der Arbeit. 

R. BOSSHARDT, H. TH6L~N und 
F.  ENDERLIN 

Medizinische Universit~tsklinik, Basel, 1. OMober 1957. 

Summary 

(1) The quot ient  urea n i t rogen:non-pro te in  nitrogen 
was determined in nephrectomized uremic rats and 
compared with the quot ient  in control animals. The 
quot ient  in nephrectomized uremic animals was 0.74, 
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Influence of in vitro A d d e d  Thyroxin upon the 
Glucose Uptake of the Rat Diaphragm 

The influence of thyroxin (added to the medium) 
upon isolated organs has been investigated by a great 
number  of authors 1. 

The conclusions are entirely controversial;  positive 
and negative results have been reported to about  the 
same extent .  The experiment  which is principally used, 
of the influence of added thyroxin  upon the oxygen 
consumption of liver slices gave almost negative results. 
But, this might  be due to the destruction of the thyroxin 
in the liver which is notoriously very  active. Thus we 
prefered to use muscle tissue in our experiments. 

Method.-- The diaphragm was taken under  d e e p  
chloroform anaesthesia from female rats of 150 to 200 g. 
I t  was placed into ice-cooled KREBs-HENSELEIT saline 
added with 1.50/00 of glucose. The muscle was dissected 
free from the tendinous center and divided into 7 parts 
of about  30 rag. 

The apparatus  of KREBS and HENSELEIT 2 was used 
for incubat ion.  The 8 flasks of the apparatus  were provid- 
ed with 0-5 ml of the glucosed saline mentioned above. 
They were stoppered and weighed. Flask No. 1 was kept  
for control;  the diaphragm fragments were blotted, 
placed into flasks No. 2-8, stoppered and weighed again. 

The flasks were mounted  upon the apparatus ;  the 
whole was filled with a mixture  of 95% On and 5~/o CO, 
and incubated for 1 h in a stirred water bath  a t  39°C. 
The remaining glucose was determined with the method 
of HAGEDORN and JENSEN. Results were recalculated for 
1 g of tissue. 

Thyroxin was dissolved in 0.01 NaOH at  2 mg/ml. 
The further dilutions were carried out with glucosed 
saline. For the determinations of the influence upon the 
glucose uptake, it was added to flasks No. 3-8 a t  concen- 
t rat ions from 10 - l°  to 10 -5. 

Flask No. 2 was kept  without  thyroxin for control. 
Results.--The method was used prior to us by  m a n y  

authors for different experimental  purposes. I t  is 
generally admit ted  t ha t  there are large differences of the 
glucose uptake from one animal  tO another,  bu t  tha t  
several determinat ions upon different fragments of the 
same diaphragm give valid average values. To this we 
agree; our prel iminary determinations gave the following 
results (see Table I). 

For  the influence of the thyroxin see Table II .  
I t  can be seen tha t  the glucose uptake rate is increased 

under  the influence of thyroxin,  This was observed 
constant ly  if thyroxin  was added at the concentrat ion 
of 10 -7 or 10-% The inconstancy of the results obtained 
with a concentrat ion of 10-~ may be understood, since 
this concentrat ion is very near to the saturat ion limit of 
thyroxin in KREBS-HENSELEIT'S saline. 

x For references see J.  COMSA, Les antithyroidiens biologiques 
(Doin 6dit., Paris 1953). 

H. A. KR~BS and D. HENSSLEIT, K. Schr. physiol. Chem. 212, 
33 (1932). 
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