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GREEN, BLANCHARD, NOCITO et RATNER I isol~rent du 
rein un enzyme d~saminant ~leetivement 14 amino- 
acides  n a t u r e l s ,  d o n t  la  L - p h 6 n y l a l a n i n e ,  apr~s  a v o i r  
i nh ib6  la  D - a c i d a m i n o d ~ h y d r a s e .  Mais  le t i s su  r~na l  
l u i -m~me  m a n i f e s t e  t o u j o u r s  p r i m i t i v e m e n t  une  ac t i v i t~  
d 6 s a m i n a n t e  b e a u c o u p  p lus  m a r q u e e  e n v e r s  les D- 
a m i n o a c i d e s  q u ' e n v e r s  l eurs  6 n a n t i o m o r p h e s  n a t n r e l s .  

Dar ts  le eas  p a r t i c u l i e r  de la  L ( - - ) - p h 6 n y l a l a n i n e ,  
l ' o x y d a t i o n  e n z y m a t i q u e  a I a i t  l ' o b j e t  des  r e c h e r c h e s  
de  LANG e t  WESPHAL 2 qu i  m o n t r 6 r e n t  son  u t i l i s a t i o n  
sp6ci f ique  p a r  le foie s ans  l i b 6 r a t i o n  d ' a m m o n i a c ,  
BERNHEIM e t  BERNHEIM 3 o n t  ~ tudi6  sa t r a n s f o r m a t i o n  
en  L- tyros ine .  De  l eu r  c5t6, EDLBACHER e t  GRAUER 4 
o n t  r e c o n n u  l ' ex i s t ence ,  d a n s  le role, d ' u n  s y s t 6 m e  enzy -  
m a t i q u e  sp6ci f ique  de la  L - p h 6 n y l a l a n i n e ,  d i s t i n c t  de 
la  L - a c i d a m i n o d 6 h y d r a s e ,  de p a r  sa  sens ib i l i t6  5. diff6- 
r e n t s  i n h i b i t e u r s .  Mais  j a m a i s  on  n ' a v a i t  r e c o n n u  ~. u n  
o r g a n e  la  facu l t6  de  d 6 g r a d e r  p lus  6 1 e c t i v e m e n t  la  
p h 6 n y l a l a n i n e  na tu re l l e .  

U n  t e s t  o l fac t i f  n o u s  a v a i t  p e r m i s  de d6celer  la t r a n s -  
f o r m a t i o n  de  la  p h ~ n y l 6 t h y l a m i n e  en  p h ~ n y l a c ~ t a l -  
d ~ h y d e  p a r  l ' o d e u r  r e c o n n a i s s a b l e  & e s s e n c e  de j a s m i n ,  
e t  a ins i  p e r m i s  de ca r ac t 6 r i s e r  F a m i n e  o x y d a s e  s d a n s  la  
p l u p a r t  des t i s sus ;  le c a r a c t 6 r e  u b i q u i t a i r e  de c e t t e  
d i a s t a se  a v a i t  ~chapp6  ~ des t e s t s  m o i n s  sensibles% Or, 
une  Mg6re o d e u r  d ' e s sence  de j a s m i n  se d6ve loppe ,  
l o r s q u ' o n  m e t  en  p r6sence  des  e x t r a i t s  sa l ins  de c e r t a i n s  
organes ,  la L ( - - ) - p h 6 n y l a l a n i n e .  

E t a n t  donn& le caract&re t r o p  s u b i e c t i f  de  ce t e s t  e t  
son  a s p e c t  p u r e m e n t  qua l i t a t i f ,  nous  a v o n s  che r ch6  /~ 
d6celer  e t  ~ dose r  les compos6s  ca r bony l e s ,  p h 6 n y l -  
a c 6 t a l d ~ h y d e  e t  ac ide  p h 6 n y l p y r u v i q u e  6 v e n t u e l l e m e n t  
formfis, p a r  leurs  d i n i t r o p h 6 n y l h y d r a z o n e s  d o n t  les 
so lu t i ons  en  mi l ieu  a l ca l in  se p r 6 t e n t  h u n  dosage  p h o t o -  
m 6 t r i q u e .  Les  r 6 s u l t a t s  s o n t  c o n v e n t i o n n e l l e m e n t  ex-  
p r im6s  en  dens i t6  o p t i q u e  p o u r  une  l o n g u e u r  d ' o n d e  de  
4500  A.  On  c o n s t a t e  que,  d a n s  le cas  d u  toie e t  du  rein,  
les compos~s  c a r b o n y l e s  s o n t  p lus  a b o n d a n t s  lo r sque  le 
s u b s t r a t  es t  la  D ( + ) - p h 6 n y l a l a n i n e ,  ce qu i  es t  c o n f o r m e  
a u x  donn6es  c lass iques .  D a n s  le cas  de la ra te ,  d u  musc le ,  
de la  su r r6na le ,  l ' a c t i v i t 6  e n z y m a t i q u e  n ' e s t  pa s  m e s u -  
t a b l e  p a r  c e t t e  t e c h n i q u e  que l  que  so i t  l ' i som6re  o p t i q u e  
en  cause ;  au  c o n t r a i r e ,  les e x t r a i t s  de  t e s t i cu l e s  de  
c o b a y c  e t  de  l ap in  s o n t  n c t t e m e n t  p lus  ac t i f s  vis-A-vis 
du  d6r iv6  n a t u r e l  L. 

Organes 

Foie (cobaye) 
Rein (cobaye) 
Testicule (cobaye) . . . 
Testieule (lapin) . . . 

L(--)-phdnyl- 
alanilxe 

0,05 
0 
0,5`2 
0,58 

D(+)-ph6nyl- 
alaninc 

0,029 
0,51 
0,07 
0,08 

DL-ph~nyl- 
aianine 

0,12 
0,35 
0,41 
0,48 

o x y d a s e  t r a n s f o r m a n t  la  p h 6 n y l 6 t h y l a m i n e ,  in te r -  
m 6 d i a i r e m e n t  a p p a r u e ,  en  p h d n y l a c 6 t a l d 6 h y d e .  A ce t te  
e x p l i c a t i o n  s ' o p p o s e n t ,  en  effet ,  l ' a b s e n c e  de  t o u t e  t race  
de p h 6 n y l 6 t h y l a m i n e  clans les p r o d u i t s  de  la r6ac t ion  
e n z y m a t i q u e ,  a ins i  que  les q u a n t i t 6 s  i n s i g n i f i a n t e s  de 
p h 6 n y l a c 6 t a l d 6 h y d e  i so lables  sous  fo rme  de d in i t ro -  
p h 6 n y l h y d r a z o n e .  

L ' a b s e n c e  de  q u a n t i t 6 s  n o t a b l e s  de p h 6 n y l a c 6 t a l -  
d 6 h y d e  p e r m e t  d '61 iminer  auss i  l ' h y p o t h 6 s e  d ' u n  pro- 
cessus, o x y d a t i f  d i r e c t  a n  n i v e a u  du  c a r b o n e  de la 
p h 6 n y l a l a n i n e ,  avec  l i b 6 r a t i o n  s i m u l t a n 6 e  de  N H  3 et  CO 2. 

Fo rce  6 t a i t  done  d ' e n v i s a g e r  e o m m e  seule  h y p o t h 6 s e  
v r a i s e m b l a b l e  u n  p rocessus  de d 6 s a m i n a t i o n  o x y d a t i v e  
p a r  une  L - p h 6 n y l a l a n i n e - d 6 s h y d r o g 6 n a s e ,  qu i  se t r ou -  
v e r a i t  p a r t i c u l i b r e m e n t  e x t r a c t i b l e  p a r  les so lu t ions  
sal ines,  5, l ' i nve r se ,  d a n s  ce cas  pa r t i cu l i e r ,  de la  B- 
p h 6 n y l a l a n i n e - d 6 s h y d r o g 6 n a s e .  Ce t t e  h y p o t h 6 s e  s ' e s t  
t r o u v 6 e  conf i rm6e  du  fa i t  que  nous  a v o n s  pu  m e t t r e  en 
6v idence ,  au  cours  de  la  r6ac t ion ,  la  f o r m a t i o n  d ' a c i d e  
p h 6 n y l p y r u v i q u e ,  e n  i so l an t  sa p - d i n i t r o p h 6 n y l h y d r a -  
zone  p a r  une  t e c h n i q u e  insp i r6e  de la m 6 t h o d e  c h r o m a t o -  
g r a p h i q u e  de STRAIN]: la  c h r o m a t o g r a p h i c  sur  t a l c  des 
d i n i t r o p h 6 n y l h y d r a z o n e s  b ru t e s ,  p r6pa r6es  p a r  a c t i o n  de 
Ia 2 - 4 - d i n i t r o - p h 6 n y l h y d r a z i n e  su r  le p r o d u i t  de la 
r 6 a c t i o n  e n z y m a t i q u e  apr~s  d6 f6ca t ion  m 6 t a p h o s -  
pho r ique ,  nous  a permis ,  en  effet ,  de s4pa re r  des  h y d r a -  
zones  b r u t e s  une  h y d r a z o n e  i d e n t i q u e  tt celle de l ' ac ide  
p h 6 n y l p y r u v i q u e  p r6pa r6  p a r  syn th6se .  L a  p - d i n i t r o -  
p h 6 n y l h y d r a z o n e  de  la  p h 6 n y l a c 6 t a l d 6 h y d e  n ' a  p u  6tre  
isol~e q u ' e n  q u a n t i t 6 s  m i n i m e s  e t  les t r a c e s  d ' a l d 6 h y d e  
r e s p o n s a b l e s  de l ' o d e u r  de  j a s m i n ,  s ' e x p l i q u e n t  pro-  
b a b l e m e n t  p a r  u n e  d 6 c a r b o x y l a t i o n  s e c o n d a i r e  t r6s  
pa r t i e l l e  de l ' ac ide  p h 6 n y l p y r u v i q u e .  

Ains i  les e x t r a i t s  t e s t i c u l a i r e s  en  s o l u t i o n  sa l ine  
c o n t i e n n e n t  u n  s y s t 6 m e  e n z y m a t i q u e  s u s c e p t i b l e  de 
t r a n s f o r m e r  la  L ( - - ) - p h ~ n y l a l a n i n e  e n  ac ide  p h f n y l -  
p y r u v i q u e  p lus  a c t i v e m e n t  qu ' i l  ne  t r a n s f o r m e  la  

D ( + ) - p h 6 n y l a l a n i n e .  NI. POLONOVSKI e t  G. SCHAPIRA 

L a b o r a t o i r e  de b i o c h i m i e  m6dica le  de  la  F a c u l t 6  de 
m6dec ine ,  Par i s ,  le 10 j a n v i e r  1949. 

Z u s a m m e n / a s s u n g  

t f o d e n e x t r a k t e ,  die m i t  Sa lz l t i sungen  e r h a l t e n  wer-  
den,  e n t h a l t e n  e in  e n z y m a t i s c h e s  S y s t e m ,  alas i m s t a n d e  
ist ,  L ( - - ) - P h e n y l a l a n i n  e r h e b l i c h  schne l l e r  als D(+) -  
P h e n y l a l a n i n  d u r c h  o x y d a t i v e  D e s a m i n i e r u n g  in P h e -  
n y l b r e n z t r a u b e n s / i u r e  u m z u w a n d e l n .  
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The  Inf luence of Polar  So lvents  on the 
M e t a c h r o m a t i c  React ion  in vitro 

T h e  spec i f ic i ty  of t h e  m e t a c h r o m a t i c  co lour  r e a c t i o n  
in v a r i o u s  t i s sue  e l e m e n t s  s t a i n e d  w i t h  c e r t a i n  basic  
an i l i ne  dyes  is s t i l l  a m a t t e r  of d i scuss ion .  W i t h  t he  
m e t h o d s  ye t  p u b l i s h e d  i t  is n o t  poss ib le  to  d i f f e r e n t i a t e  
t h e  v a r i o u s  c h r o m o t r o p e  s u b s t a n c e s  in  c o n n e c t i v e  
t issue.  

T h e  w e l l - k n o w n  effec t  of po l a r  s o l v e n t s  o n  m a c r o m o l e -  
cu la r  s y s t e m s  sugges t s  t h a t  t h e y  m a y  a l t e r  t h e  b o n d  
b e t w e e n  t h e  c h r o m o t r o p e  s u b s t a n c e  a n d  t h e  bas ic  dye.  
F u r t h e r m o r e ,  t h e r e  is t h e  p o s s i b i l i t y  t h a t ,  u s i n g  t he  
s a m e  p o l a r  so lven t ,  t h e  a n n u l m e n t  of t h e  m e t a c h r o m -  
a t ic  r e a c t i o n  b e t w e e n  t h e  c h r o m o t r o p e  s u b s t a n c e s  a n d  
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the dye  occurs  a t  a c o n c e n t r a t i o n  of t h e  s o l v e n t  c h a r -  
ac ter is t ic  of t h e  r e s p e c t i v e  s u b s t a n c e .  

I t  w o u l d  be  of gene ra l  i n t e r e s t  to  i n v e s t i g a t e  w h e t h e r  
the  effect  of v a r i o u s  po l a r  s o l v e n t s  on  t h e  m e t a c h r o m a t i c  
r eac t ion  of a c h e m i c a l l y  de f ined  c h r o m o t r o p e  s u b -  
s tance  c o u l d  b e  c o r r e l a t e d  w i t h  a n y  k n o w n  p h y s i c o -  
chemica l  p r o p e r t i e s  of t h e  so lven t .  

In  o rde r  t o  t e s t  t h e s e  h y p o t h e s e s  t h e  fo l lowing  
e x p e r i m e n t s  were  dev i s ed  : - -  

Chromotrope substance:- W a t e r  s o l u t i o n s  of t h e  
sod ium sa l t s  of c h o n d r o i t i n  su l fu r ic  ae idL h y a l u r o n i c  
acidL a n d  h e p a r i n  were  used.  E a c h  so lu t ion  h a d  a con-  
c e n t r a t i o n  of 200 m g p .  100 rot. T h e  h e p a r i n  u s e d  h a d  a 
s t r e n g t h  of 80 T o r o n t o  u n i t s  p e r  m g  s u b s t a n c e .  

Dye : - - T o l u i d i n e  b lue  0"4 m g  p. 100 m l  in  w a t e r .  
Ser ia l  d i l u t i o n s  of  t h e  c h r o m o t r o p e  s u b s t a n c e s  w i t h  

c o n c e n t r a t i o n s  r a n g i n g  f r o m  200 m g p .  100 m l  to  12.5 m g  
p. 100 m l  were  m a d e .  T o  one  ml  of e a c h  d i l u t i o n  of 
the  d i f f e r e n t  s u b s t a n c e s  w as  a d d e d  9 ml  of  t h e  s o l u t i o n  
of t he  s t a in .  

A purp le ,  m e t a c h r o m a t i c  co lour  r e a c t i o n  t o o k  p lace  
in all  t h e  c o n c e n t r a t i o n s  of t h e  c h r o m o t r o p e  s u b s t a n c e s .  
In  no  case  was  t h e r e  a n y  p r e c i p i t a t i o n .  

T h e  fo l lowing  s o l v e n t s  were  t h e n  a d d e d  to  t h e s e  t e s t  
so lu t ions :  d ioxan ,  e t h a n o l ,  m e t h a n o l ,  i sop ropy l  a lcohol ,  
and  a c e t o n e  u n t i l  t h e  p u r p l e  co lou r  c o m p l e t e l y  dis-  
a p p e a r e d  a n d  c h a n g e d  to  a b lue  as c o m p a r e d  to  a s t a n d -  
a rd  so lu t i on  of t o l u i d i n e  b lue  in w a t e r  (9 m l  dye  so lu t ion ,  
0.4 m g  p. 100 m l  a n d  one  ml  wate r ) .  

Results :-- ~Vith t h i s  v e r y  c rude  m e t h o d  i t  was  f o u n d  
t h a t  t h e  r e q u i r e d  a m o u n t  of t h e  s a m e  s o l v e n t  was  
r e l a t ive ly  c o n s t a n t  for  t h e  s a m e  c h r o m o t r o p e  s u b s t a n c e ,  
desp i te  t h e  v a r y i n g  c o n c e n t r a t i o n s  of t h e  l a t t e r .  H o w -  
ever,  d i f f e r en t  a m o u n t s  of a c e r t a i n  s o l v e n t  were  re-  
qu i r ed  b y  t h e  t h r e e  d i f f e r en t  c h r o m o t r o p e  s u b s t a n c e s  
(see T a b l e s  I a n d  II). 

E x p e r i m e n t a l  d a t a  f r o m  a t y p i c a l  e x p e r i m e n t  g i v e n  
t hus  w o u l d  seem to  i m p l y  t h a t  t h e  a m o u n t  of e a c h  p o l a r  

Table I 
Dielectric increments of polar solvents used (for 1 molar, aqueous 

solutions). According to the literature. 

Solvent Dielectric increment 

Dioxan 
E thano l .  
Methanol 
Isopropyl alcohol 
Acetone. 

- - 8  "3 
--2 "6 
--1"4 
--4 "3 
--3"2 

Table II 
Dielectric increment required to annul the metachromatic reaction. 
Calculated from the concentration of the solvents in the test solution. 

Chromotrope substance 
Sodium salts of: 

Chondroit in 
sulphur icacid  . . . 

Hyaluronic acid . . . 
Heparin 

Dioxan[ Etha-nol 

-13.7 -10"6 
- 8"3 - 7 . 8  
-24.2 -20"1 

Metha- Isopro- Ace- 
. pyi m- 

nol cohol tone 

- 8"9 -10.8  - 9"0 
- 7 -9  - 8 . 6 1 -  7 . 7  
- 1 8 " 0 i - 1 8  '8 -20-0 

1 Obtained by courtesy of Prof. G. BLIX, Institute of Medical 
Chemistry, Uppsala. 

s o l v e n t  r e q u i r e d  to  a n n u l  t h e  m e t a c h r o m a t i c  r e a c t i o n  
b e t w e e n  t h e  dye  a n d  t h e  v a r i o u s  c h r o m o t r o p e  s u b s t a n c e s  
is n o t  t h e  same.  F u r t h e r m o r e ,  t h e  c a l c u l a t e d  d ie l ec t r i c  
i n c r e m e n t s  g iven  in  t h e  T a b i e  I I  sugges t  t h e  pos s ib i l i t y  
t h a t  Ihe dielectric change required to alter the metachromatic 
bond is o[ the same order o] magnitude ]or a specific 
substance. 

S p e c t r o p h o t o m e t r i c  a n a l y s e s  a n d  m e a s u r e m e n t s  of di-  
e lec t r ic  c o n s t a n t s  in  r e l a t i o n  t o  t h e  p h e n o m e n o n  desc r ibed  
a b o v e ,  as  well  as  s t a i n i n g  e x p e r i m e n t s  on  t i s sue  sec t ions ,  

a re  in  progress .  T. EDLUND a n d  B. H.  PERSSON 

I n s t i t u t e  of P h y s i o l o g y  a n d  I n s t i t u t e  of  H i s t o l o g y ,  
U n i v e r s i t y  of U p p s a l a  (Sweden) ,  D e c e m b e r  10, 1948. 

Zusammen[assung 

Gewisse  b a s i s c h e  A n i l i n f a r b s t o f f e  g e b e n  i m  B i n d e -  
g e w e b e  e ine  m e t a c h r o m a t i s c h e  F a r b r e a k t i o n ,  we lche  
j e d o c h  d ie  v e r s c h i e d e n e n  c h r o m o t r o p e n  S u b s t a n z e n  
n i c h t  d i f f e r e n z i e r t  zu r  D a r s t e l l u n g  b r i n g t .  D ie  Ve r -  
m u t u n g ,  d a b  po la re  L 6 s u n g s m i t t e l  d ie  B i n d u n g  zwi-  
s c h e n  b a s i s c h e m  F a r b s t o f f  u n d  c h r o m o t r o p e r  S u b s t a n z  
v e r g n d e r n  u n d  d a b  die A u f h e b u n g  d e r  F a r b r e a k t i o n  
fiir v e r s c h i e d e n e  S u b s t a n z e n  be i  v e r s c h i e d e n e n  cha -  
r a k t e r i s t i s c h e n  L 6 s u n g s m i t t e l k o n z e n t r a t i o n e n  er fo lg t ,  
w i rd  in vitro a n  S e r i e n v e r d i i n n u n g e n  m i t  T o l u i d i n b l a u  
gepr i i f t .  Die  p u r p u r r o t e  F a r b e  k o n n t e  m i t  p o l a r e n  
L 6 s u n g s m i t t e l n  a u s g e l 6 s c h t  w e r d e n .  Die  zu r  Aus -  
16schung b e n 6 t i g t e  Menge  des  L 6 s u n g s m i t t e l s  i s t  f i ir  
v e r s c h i e d e n e  c h r o m o t r o p e  S u b s t a n z e n  c h a r a k t e r i s t i s c h  
u n d  die d a m i t  v e r b u n d e n e  d i e l ek t r i s ehe  ~_nderung  i s t  
ftir e ine spez i f i sche  S u b s t a n z  y o n  g l e i c h b l e i b e n d e r  
Gr613enordnung.  

T h e  T h y r o x i n e  S e n s i t i v i t y  o f  N o r m a l  

a n d  T h y r o i d e c t o m i z e d  R a t s  

T h o u g h  s eve ra l  i n v e s t i g a t o r s  m e n t i o n  t h a t  t h y r o i d -  
e c t o m i z e d  a n i m a l s  a re  m o r e  s e n s i t i v e  to  t h y r o x i n e  t h a n  
n o r m a l  ones,  o n l y  v e r y  few q u a n t i t a t i v e  d a t a  a re  ava i l -  
able. ~'EYER a n d  WERTZ 1 a d m i n i s t e r e d  t h y r o x i n e  t o  
n o r m a l  a n d  t h y r o i d e c t o m i z e d  r a t s  d u r i n g  t h r e e  days ,  
m e a s u r e d  O , - c o n s u m p t i o n  on  t h e  f i f th  day ,  a n d  f o u n d  
t h a t  t h e  l a t t e r  r a t s  a re  25 -30  t i m e s  as  s e n s i t i v e  as  t h e  
fo rmer .  R e p e a t e d  doses  of t h y r o x i n e  a r e  k n o w n  t o  b e  
m o r e  e f fec t ive  t h a n  t h e  s a m e  a m o u n t  a d m i n i s t e r e d  in  a 
s ingle  dose  ~, a n d  t h e r e f o r e  t h e s e  d a t a  cou ld  n o t  b e  v a l i d  
for  t h e  r e l a t i v e  e f f ec t iveness  of  s ingle  doses.  T h e  m i n i m a l  
e f fec t ive  dose  of t h y r o x i n e  in  t h y r o i d e c t o m i z e d  a n i m a l s  
h a s  a p p a r e n t l y  n o t  b e e n  e s t a b l i s h e d  a n d  was  t h e r e f o r e  
i n v e s t i g a t e d ,  

M e t h o d s : - - } I a l e  r a t s  of  a p p r o x i m a t e l y  250 g b o d y -  
w e i g h t  a n d  wel l  a c c u s t o m e d  t o  t h e  d e t e r m i n a t i o n  of 02  - 
c o n s u m p t i o n  were  used .  O , - c o n s u m p t i o n  was  e s t i m a t e d  
before  a n d  24 h o u r s  a f t e r  t h e  s u b c u t a n e o u s  a d m i n i s t r a -  
t i o n  of  t h y r o x i n e  (Scher ing)  in  t h e  s o m e w h a t  m o d i f i e d  
a p p a r a t u s  of BELAK a n d  ILL~NYI 3. 

T h e  O , - c o n s u m p t i o n  of  t h e  t h y r o i d e c t o m i z e d  a n i m a l s  
was  30-40  p. c, be low n o r m a l  be fo re  t h e  a d m i n i s t r a t i o n  
of t h y r o x i n e ,  wh i l e  t h a t  of t he  c o n t r o l s  was  w i t h i n  n o r m a l  
l imi t s .  

Fig.  1 d e m o n s t r a t e s  t h a t  s u b c u t a n e o u s  i n j e c t i o n  of 
2 #g  a re  fo l lowed a f t e r  24 h o u r s  b y  a m a r k e d  r ise of O.~- 
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