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Absorption. Dabe i  w i rd  die Oberf l i tche allm~thlich grau  
bis  s c h w a r z  ode r  farbig ,  die  Hel l igke i t  i s t  abe r  v o m  
B e o b a c h t u n g s w i n k e l  unabh~ng ig .  2 . . f f n d e r u n g  durch 
zunehmende Spiegelung. F~l l t  das  L i c h t  z. t3. u n t e r  45 ° 
ein, so  n i m m t  m i t  z u n e h m e n d e m  Glanz  die He l l igke i t  
bei  s e n k r e c h t e r  A u f s i c h t  ab,  u n t e r  dern Spiege lwinke l  
abe r  zu, bis schlieBlich im  e x t r e m e n  Fal l  die Hel l igke i t  
bei  A u f s i c h t  au f  Nul l  s ink t ,  u n t e r  d e m  Spiege lwinke i  
a b e r  die  des e in f a l l enden  L ich te s  e r re ich t .  3. A'nderung 
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Abb, 3. Durchl~sslgkeit der Barytplatten 
T = Durehltissigkeit in % bei 555 m/* 
d = Sehichtdieke in mm 

im  Falle zunehmender Durchsichtigkeit. In  d e m  MaBe, 
wie die Oberf l / iche d u r c h s c h e i n e n d e r  wi rd  u n d  das  L i c h t  
m e h r  in die Tiefe d r ing t ,  n i m m t  die Hel l igke i t  bei  Auf-  
s i ch t  u n t e r  j e d e m  V¢inkel f r amer  m e h r  ab, in  der  D u r c h -  
s i ch t  a b e t  f r amer  m e h r  zu, bis schlieBlich im Idea l fa l l  
alles auf fa l l ende  Lich t ,  ~Lhnlich wie bei  e i n e m  n ich t sp i e -  
ge lnden  Glas, die Oberf l~che  d u r c h d r i n g e n  wii rde .  P r a k -  
t i sch  f inde r  m e i s t  e ine  O b e r d e c k u n g  der  dre i  F/ille s t a r t .  
De r  G r a d  der  D u r c h s i c h t  e iner  weiBen Ober f l~che  e rg ib t  
s ich  i ibr igens  aus der  Deckk ra f t ,  die ang ib t ,  bei  we lche r  
Sch i ch td i cke  s e n k r e c h t  au f fa l l endes  L i c h t  auf  z. B. 1% 
geschw/ ich t  wird .  I n  u n s e r e m  Fal le  e rgab  die Messung  
0,6 m m  fiir L i c h t  y o n  555 m ~  ~Vellenl/inge, vgl.  Abb .  3. 
S e l b s t v e r s t ~ n d l i c h  h~ingt die D e c k k r a f t  n o c h  y o n  der  
Wel lenlAnge ab :  sic i s t  i m  b l auen  S p e k t r a l b e r e i c h  e t w a  
2,5mal  gr613er als im  ro ten .  

K.I~ilESCHER u n d  R. I~OMETSCIt 

F o r s c h u n g s l a b o r a t o r i e n  de r  Ciba Akt i engese l l scha f f ,  
Basel ,  d e n  28. Apr i l  1950. 

Summary  

P r e c i p i t a t i o n  of b a r i u m s u l f a t e  w i t h  care fu l ly  pur i f i ed  
reac t ives  u n d e r  carefu l ly  con t ro l l ed  cond i t i ons  to  avo id  
a n y  c o n t a m i n a t i o n ,  a n d  p re s s ing  of t h i s  ba r i t e  in 
c h r o m i u m - p l a t e d  mou lds  w i t h  a t r ace  of ge la t ine  yields 
white standards of a l m os t  ideal  p r o p e r t i e s :  t h e  h igh  
r e f l ec t ance  of .991 var ies  on ly  4- 0,002 t h r o u g h o u t  t he  
vis ible  s p e c t r u m  a n d  p rac t i ca l ly  no  gloss can  be obse rved .  

T h e  D e a m i n a t i o n  o f  D j e n k o l i c  A c i d  i n  R a t s  

A n a t u r a l l y  occu r r i ng  a m i n o  ac id  of  t h e  d j enko l  bean ,  
n a m e d  d jenko l ic  ac id  (VAN VEED a n d  HYMA~I), was  
s y n t h e s i z e d  b y  t h e  d i r ec t  c o m b i n a t i o n  of  f o r m a l d e h y d e  
w i t h  1-cys te ine  b y  ARMSTRONG a n d  DU VIGNEAUD 2. The  

1 A.G.vANVEED and A.J.HYMAN, Rec. Trav. ehim. Pays-Bas 
54, 493 (1935). 

M.D.ARMSTRO~CG and V. DUVIGNEAUD, J. Biol. Chem. 168, 373 
(1947). 

s t r u c t u r e  of t h i s  c o m p o u n d ,  w h i c h  is p r inc ipa l ly  f o r m e d  
b y  t w o  c o n d e n s e d  molecules  of cys te ine ,  gave  us  t h e  
impu l se  for  t h e  i n v e s t i g a t i o n  of i ts  ac t ion  in t h e  a n i ma l  
b o d y .  The  d e a m i n a t i o n  in vivo was e v a l u a t e d  b y  t h e  
d e t e r m i n a t i o n  of t h e  u r i n a r y  t o t a l  n i t r o g e n  a n d  a m i n o  
acid  n i t rogen ,  a n d  of t h e  level of  n o n - p r o t e i n  n i t r o g e n  in  
blood.  T h e  s e c o n d  q u e s t i o n  w o u l d  be w h e t h e r  t h e  
d jenko l ic  ac id  has  a g lycogenic  ac t ion .  

Experimental. We have synthesized the djenkolie acid according 
to the directions of ARMSTRONG and ~u VIGSl~AUD (1. C.) from 1- 
cysteine hydrochloride Roche. The monohydrochloride of this 
product has been prepared and used for experiments. It exhibited a 

20,5 = --61 ::~ 1 0 melting point of 265 ° C (with decomposition); [0¢] D 

for a 1 per cent solution in 1 N HCl. The compound is slowly soluble 
in water, and the dose given to the animals by mouth was not 
completely absorbed from the intestine, as was shown by trials. 

For studying the ttrinary excretion of total nitrogen and amino 
acid nitrogen, each rat was put in an individual metabolism cage, 
fasted, and the urine was twice collected in the course of 48 hours; 
after the first ~4 hours the substance trader examination was given 
by a gastric tube. Total nitrogen was determined by micro-Njeldahl 
method (steam distillation) and estimated titrLrnetrically, free amino 
acid nitrogen by the formol titration method (HENRIQUES and 
S~RENSEN1). The glycogenic action was evaluated according to the 
glycogen content of the liver. Young male albino rats weighing 
105-125 g were always fasted for 24 hours before the experiment. 
Thereafter the substance to be examined w.as given with the aid of a 
gastric tube. The period allowed for glycogen formation was 3 hours, 
the same as that reeonmlended by SCHOFIELD and L~wls 2, to avoid 
any complicating factors. After this period the animals were killed 
and the liver glycogen isolated by a micro-modification of the 
PFLOGER'S 3 method. After hydrolysis of the glycogen, the glucose 
obtained was estimated by the ferrocyanide procedure of FOLIN 4 
with the aid of the Coleman photonleter. 

The non-protein nitrogen in blood was determined 3 hours after 
the administration of the exanfined substance by the micro-Kjeldahl 
method with steam distillation, estimations were made by direct 
nesslerization. 

In all the groups beside djenkolic acid, experiments with l- 
cysteine and d-alanine on the one hand and control analyses of 
normal animals on the other hand were run in parallel. 

The  resu l t s  of i nd iv idua l  e x p e r i m e n t s  are  s u m m a r i z e d  
in Tables  1 a n d  2. The  n i t rogen  e x c r e t i o n  ind ica te s  t h a t  
d jenko l ic  ac id  s h o u l d  be d e a m i n i z e d  in  ra ts .  The  
e x t e n t  of th i s  r eac t ion  is h o w e v e r  less t h a n  w i t h  cys te ine ,  
in c o n s e q u e n c e  of t h e  poor  so lub i l i ty  of th i s  acid.  Also 
t h e  increase  of n o n - p r o t e i n  n i t r o g e n  in t h e  b lood  a l t e r  
a d m i n i s t r a t i o n  of d jenko l ic  acid, w h i c h  is smal le r  t h a n  
a f t e r  t r e a t m e n t  w i t h  cys te ine ,  c o r r e s p o n d s  to  it. The  
use of longer  per iods  of a b s o r p t i o n  would  m o s t  p r o b a b l y  
be des i rab le  for  q u a n t i t a t i v e  compar i son .  The  inc reased  
a m o u n t  of a m i n o  acid  n i t r o g e n  in ur ine  was  s imi lar  to  
t h a t  occur r ing  a f t e r  t he  a d m i n i s t r a t i o n  of d-a lanine ,  b u t  
smal le r  t h a n  a f t e r  cys te ine .  Also t h e  m e a s u r e m e n t  of 
the  g lycogen  f o r m a t i o n  in f a s t i n g  r a t s  shows  t h a t  t h e  
u t i l i za t ion  of d jenko l ic  ac id  in r e spec t  t o  g luconeogenes i s  
seems  to  be of a m a g n i t u d e  w h i c h  is n o t  qu i t e  equa l  t o  
t h e  u t i l i za t ion  of cys te ine .  

The re fo re  i t  c a n n o t  be sugges t ed  t h a t  in r a t s  d jenko l ic  
ac id  is sp l i t  i n to  i t s  t w o  c y s t e i n e - h a l v e s  a n d  m e t a b o l i z e d  
v ia  t h i s  l a s t  c o m p o u n d .  DYER ~ r e p o r t e d  co inc iden t ly  
t h a t  feeding  of d jenko l ic  ac id  could  n o t  s u p p o r t  g r o w t h  

I V. HENnIQUES and S. P. L. SORE~SEN, Z. physiol. Chem. 64, 120 
(1910). 

2 F.A. SCHOFIELD and H. B. LEwis, J. Biol, Chem. 169, 373 (1947). 
8 E. PFLOGER, Arch. Physiol. 96, 1 (1903). 
4 O.Fou~¢, J. Biol. Chem. 77, 421 (1928). 
5 H.M. DYER, J. Biol. Chcm. 119, xxviii (1937}. 
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Table I 
Urinary excretion of Total Nitrogen and Amino Acid Nitrogen 
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No. of 
rats 

20 

12 

6 

6 

Agent 

None 

Djenkolic Acid 2 mM 

L-Cysteine 2 mM 

D-Alanine 2 mM 

Excreted 

T-N*, mg 
A-N**, % 

T-N, mg 
A-N, % 

T-N, mg 
A-N, % 

T-N, mg 
A-N, % 

Per 24 hours 
be~ore administration 

Mean (X) ] 

87.8 
2"9 

94-3 
3"3 

97"8 
3.0 

84"2 
3"4 

S t  SMt~f 

13-2 4.2 
0.8 0.3 

26-4 10-8 
1-4 0.6 

26.4 15.3 
0.9 0.5 

9.5 5.5 
0.2 0-1 

Per 24 hours 
after administration 

Mean (X) 

80"0 
3"5 

110-5 
9.5 

144.0 
23-0 

111-5 
10,1 

18"3 
1"1 

22"7 
1.9 

21 "4 
2"1 

4.2 
1.2 

SM 

5.8 
0.3 

9,3 
0.8 

12-4 
1-2 

2.4 
0.7 

Difference 

- 8.9% 
+ 21.0% 

+17.2% 
+ 188.0% 

+47.2% 
+ 667.o% 

+ 32.4% 
+ 197.0% 

* m g  of total nitrogen in urine. 
.~  (X-X) ~ 

* Standard deviation, S z 
N- -1  

** Per cent of total nitrogen excreted as amino acid nitrogen. 
2 S 2 

~* Standard error, S M ~  ~N- 

Table I I  
Glycogen Content of Liver and Non-protein Nitrogen Content of Blood after 3-Hour Period 

No. of 
rats 

20 

16 

Agent 

None 

Djenkolic Acid 1 mM 

L-Cysteine 1 mM 

I)-Alanine 1 mM 

Analysed 

*GI., % 
**N-N,mg% 

GI., % 
N-N, rag% 

GI., % 
N-N, rag% 

Ol., % 
N-N, rng% 

Maximum 

0.202 
39-4 

0.386 
43,6 

0.357 

0.522 
40.3 

Minimum 

0.059 
26.9 

0.124 
28.3 

0.127 

0q54 
32.1 

Mean (X) 

0.113 
33"0 

0'221 
35.1 

0.190 

0.318 
37"2 

S SM 

0.042 0.009 
3.5 0-7 

0.089 0.022 
3,9 0-9 

0.095 0.039 

0"137 0'052 
3"2 1'2 

Vt 

<O.Ol 
=0 .05  

=0-05  

<0.01 
<0.01 

* Glycogen content of liver, per cent. 
** Non-protein nitrogen of blood, mg per 100 ml. 

o n  a c y s t e i n e  de f i c i en t  d ie t .  T h e  i n t e r a c t i o n  of m a n y  
f ac to r s  is m o s t  p r o b a b l y  c o n c e r n e d ,  a n d  m e a n w h i l e  i t  is 
d i f f i cu l t  t o  f o r m  f r o m  t h e  p r e s e n t  e x p l o r a t o r y  exper i -  
m e n t s  a n  i dea  of t h e  i n d i v i d u a l  i n t e r m e d i a t e s  in  
d j enko l i c  ac id  m e t a b o l i s m .  

JAROSLAV RERABEK 

D e p a r t m e n t  of Bio logy ,  F a c u l t y  of Medic ine ,  Char les '  
U n i v e r s i t y ,  P r a g u e ,  M a r c h  6, 1950. 

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

E s  w u r d e  die D e s a m i n i e r b a r k e i t  u n d  die G l u k o p l a s t i -  
z{t&t de r  n a c h  AR~STRONG u n d  DU VIGNEAUD s y n t h e -  
t i s c h  h e r g e s t e l l t e n  D j e n k o l s l i u r e  be t  R a t t e n  gepr i i f t .  
D e r  G e s a m t - N - A u s s c h e i d u n g  n a c h  k a n n  d e r  S to f f  i m  
R a t t e n k 6 r p e r  d e s a m i n i e r t  w e r d e n  u n d  b e w i r k t  d a b e i  
e ine  E r h S h u n g  des  L e b e r g l y k o g e n s .  B e i d e  i R e a k t i o n e n  
sowie  die A u s s e h e i d u n g  des  A m i n o s t i c k s t o f f s  u n d  die 
M e n g e  des  N i c h t e i w e i B - N  i m  B l u t e ,  h a b e n  j e d o c h  ein 
ge r inge res  A u s m a B  als  n a c h  E i n v e r l e i b u n g  y o n  Zys t e in .  
D a n a c h  s c h e i n t  es, d a b  da s  Moleki i l  d e r  D j e n k o l s g u r e  

t Probability of error, according to FISCHER'S "Statistical 
Methods for Research Workers". 

n i c h t  e i n f a c h  in  se ine  b e i d e n  Z y s t e i n h l i l f t e n  zerfi i l l t  u n d  
a u f  d i e s e m  W e g e  u m g e w a n d e l t  wird ,  s o n d e r n  es muB 
m i t  e i n e m  k o m p l i z i e r t e r e n  U m b a u  g e r e c h n e t  werden .  

M 4 t a b o l i s r n e  d e  l ' a d r 4 n o c h r o r n e  e t  d u  
t r i h y d r o x y m ~ t h y l i n d o l e  c h e z  l e  l a p i n  

Le  s o r t  q u e  s u b i t  l ' a d r 6 n a l i n e  a u  cours  de  son  m 6 t a -  
b o t i s m e  n o r m a l  d a n s  l ' o r g a n i s m e  a f a i t  l ' o b j e t  de  n o m -  
b r e u s e s  r e c h e r c h e s  e t  t o u t e s  los poss ib i l i t6s  d ' a t t a q u e  de 
sa mo l6cu le  o n t  6t6 env i sag6es  1,*. 

L ' 6 t u d e  de  t ' o x y d a t i o n  i n  vitro de l ' ad r6na l i ne  a fa i r  de  
n o m b r e u x  p rogr6s  e t  on  p e u t ,  s emble - t - i l  a u j o u r d ' h u i ,  
6 t a b l i r  les d i f f6 ren t s  s t a d e s  de  t r a n s f o r m a t i o n  de  l ' ad r6 -  
n a l i n e  j u s q u ' a u  s t a d e  t e r m i n a l  d ' o x y d a t i o n  g6n6ra le -  

x Z.M.BAcQ, J. Pharm. Exp. Therap. 55, (II), 1 (1949). 
2 Z. M. BAc~, P.FIscHER et J. LEcoMTE, Bull. Soc. Chim. 

biol. 31, 895 (1949). 
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