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The  Interact ion Between  
P y r i d o x a l - 5 - P h o s p h a t e  and Argin ine  

A p o d e c a r b o x y l a s e  

In previous papers ~, the interaction between pyridoxal- 
5-phosphate (Py-5-P) and potassium cyanide was de- 
scribed. The resulting addition product, namely a cyano- 
hydrine, which has been characterized by us both spectro- 
photometrically and ionophoretically, appeared unable to 
activate the glutamic-oxalacetic apotransaminase prepar- 
ed and almost completely resolved according to the 
procedure of O'KANE and GUNSALUS 2. On the other hand, 
no competit ive action with Py-5-P was observed. 

These results suggested that  the 4-aldehyde group of 
Py-5-P is more likely involved in the interaction between 
Py-5-P and the specific protein portion (apotransaminase) 
rather than in the formation of a Schiff base between 
Py-5-P and the aminoacid substrate, as assumed by 
SCHLENK and FISHER a in their well known scheme. 
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Activity curves of apodecarboxylase preparation after addition of 
Py-5-P (~----¢) and of its eyanohydrine • e. The first curve is not 
influenced by previous or simultaneous addition of the cyanohydrine. 

In order to verify whether such a r61e of the 4-aldehyde 
group of Py-5-P is essential in the activation process of 
apotransaminase only or of other apoenzymes (whose 
coenzyme is Py-5-P) as well, we have investigated the 
interaction between Py-5-P and arginine apodecarboxyl- 
ase. 

The enzyme preparation used in our experiments has 
been obtained from Esch. coli, Mac Leod ATCC 10536, 
according to TAYLOR and GALE 4. The resolution obtained 
was about 65%. The decarboxylation reaction was follow- 
ed in ~Narburg manometers containing 0-5 ml enzyme 
preparation, 1.5 ml M/5 acetate buffer pH 5.25 and 0.5 ml 
M/15 L(+)arginine. Experiments were carried out at  
30°C and the evolution of CO2 was studied for 10 min 
after addition of substrate (from the side bulb) following 
equilibration. The specific act ivi ty  of the arginine apo- 
decarboxylase preparation (in presence of 0.5 x 10 -4 M 
Py-5-P) was 102, in terms of pl CO 2 liberated in 10 min/mg 
protein. 
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While KCN inhibits arginine apodecarboxylase act ivi ty  
as reported by TAYLOR and GALE 4, the cyanohydrine of 
Py-5-P does not modify the residual act ivi ty  of the 
partially resolved enzyme. Thus, the enzyme preparation 
previously incubated for 30 min with Py-5-P cyano- 
hydrine, even at a concentration 10 -4 M, shows the same 
activity as the enzyme preparation not preincubated. 

The activation curve of the arginine apodecarboxylase 
by Py-5-P is not influenced by the previous incubation of 
the enzyme with Py-5-P cyanohydrine, independently of 
the concentration of this latter. Further,  the Py-5-P 
cyanohydrine does not interfere with Py-5-P in the activa- 
tion process even when added to the apoenzyme simul- 
taneously with Py-5-P (Figure). 

As it appears from our results, the cyanohydrine of 
Py-5-P neither activates apodecarboxytase nor exerts a 
competitive action in regards to Py-5-P itself, so that  the 
4-aldehyde group of Py-5-P seems to be involved in the 
linkage to the apoenzyme. 

I t  can be assumed that  such a r61e is probably played 
by the 4-aldehyde-group in the case of any apoenzyme, 
whose coenzyme is Py-5-P. 

V. BONAVITA and V. SCARDI 

Institute o/ Human Physiology, University o] Naples • 
(Italy), December 18, 1957. 

Riassunto 

Vengono descritti i risultati di indagini sull 'interazione 
tra piridossal-5-fosfato ed apodecarbossilasi argininica. 

La cianidrina del piridossal-5-h)sfato non a t t iva  l 'apo- 
enzima n6 riduce l'effetto at t ivante del coenzima naturale. 
Si presume che il gruppo aldeidico del piridossal-5-fosfato 
sia interessato nell 'attacco all 'apoenzima. 

* Postal address: S. Andrea delle Dame, 8, Naples. 

Breakdown of Adenine  Nuc leot ides  

in Beef Muscle  post mortem and its Relat ion 
to the Content  of A m m o n i a  

During the breakdown of adenosine nucteotides in 
muscle tissue post mortem, ammonia and inosinic acid 
(IMP) is released from adenylic acid (AMP). During auto- 
lysis of beef muscle at various temperatures, a different 
production of ammonia was foundL It  was less during 
autolysis at + 37°C than at + 5°C, taking into considera- 
tion the increased temperature. To what degree the con- 
tent of ammonia in muscle post mortem is released from 
them, is studied in this article. 

Musculus psoas maior from 4 well nourished young 
bulls was used. One part  of each was hung in a thermo- 
s*ate at + 37°C (100% relative humidity) and irradiated 
with ultraviolet rays. The greater part of each muscle was 
placed in a box at + 5°C (70% relative humidity) 2. The 
first sample from the muscles was processed 3 h after 
slaughtering for the chromatography of free nucleotides. 
The other specimens were taken at different intervals of 
time. For chromatography, the tissue was extracted three 
times with 10% trichloracetic acid, which was then ex- 

1 Z. DVO~.~K (not publicated). 
2 Z. DVO~£K, CS. biologie 5, ~36 (1956). 
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t r a c t e d  f rom the  so lu t ion  w i t h  e t h e r  3. T he  e x t r a c t  was  
a d j u s t e d  to  p H  8.5 a n d  c h r o m a t o g r a p h i e d  t h r o u g h  
Dowex  2 (chlor ide form,  200-400 mesh ,  1 × 12 cm) a f t e r  
w a s h i n g  w i t h  w a t e r  a n d  t h e n  b y  e lu t ion  w i t h  0.01 M 
NH4C1 ( the t o t a l  v o l u m e  of t h i s  f r ac t ion  was a b o u t  
1200 ml) ;  t h e n  b y  e lu t ion  w i t h  hyd r och l o r i c  acid in  t h e  
fol lowing c o n c e n t r a t i o n s :  0.001 M HCt ;  0.003 M HC1; 
0-005 M HCt ;  0.01 M HC1; 0.02 M NaC1 in 0.01 M HC1; 
0.05 M NaC1 in 0.01 M HC1; 0,2 M NaC1 in 0.01 M HC1. 
10 e lua tes  50 ml  each  were  t a k e n  f rom e v e r y  f r ac t ion  
m a n u a l l y  a n d  op t i ca l  d e n s i t y  a t  250 m #  a n d  260 m/~ was 
d e t e r m i n a t e d  b y  use of B e c k m a n  s p e c t r o p h o t o m e t e r .  
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The amount of ATP (~) ,  ADP (A), IMP (e) and hypoxanthine (C) 
in beef muscle during autolysis at two different temperatures. 

I.n each  p a t t e r n  10 g r ea t e r  peaks  were  de tec ted ,  f r om 
wh ich  IMP,  A D P  a n d  A T P  were ident i f ied .  A M P  could  
no t  be  re l i ab ly  ident i f ied ,  a l t h o u g h  a l i t t le  peak  in t h e  
f r ac t ion  e lu ted  w i t h  0.003 M HC1 s u p p o r t e d  t he  possi-  
b i l i ty  of i ts  presence.  The  q u a n t i t y  was d e t e r m i n a t e d  
us ing  molecu la r  e x t i n c t i o n  coeff ic ients :  14200 a t  260 m #  
for p h o s p h a t e s  of adenos ine  a n d  13200 a t  250 m/~ for  
I M P L  T h e  f rac t ion ,  w h i c h  was  e lu ted  w i t h  0-01 M NH~C1 
was al l  c o u n t e d  as h y p o x a n t h i n e ,  us ing  molecu la r  ex t inc -  
t i on  coeff ic ient  8100 a t  260 m/~ 5. 

B r e a k d o w n  of nuc leo t ides  is d i s t i nc t  f rom t he  Figure ,  
where  m e a n  va lues  f rom 4 musc les  are ind ica ted .  I t  is 
e v i d e n t  t h a t ,  before  t he  f i rs t  ana lys i s  of spec imens ,  t h e  
g r e a t e r  p a r t  of A T P  was  a l r eady  d e p h o s p h o r y l a t e d .  T h a t  
agrees  w i t h  t he  h igh  c o n t e n t  of I M P  a n d  h y p o x a n t h i n e .  
The  a m o u n t  of A D P  d u r i n g  au to lys i s  a t  + 5°C r e m a i n e d  
a t  t he  same  level. I t  is p r o b a b l y  nuc leo t ide  b o u n d  in 
myof ibr i l s ,  w h i c h  is n o t  a t t a c k e d  b y  e n z y m e s  a t  lower 
t e m p e r a t u r e  6. 

F r o m  the  a m o u n t  of h y p o x a n t h i n e  a n d  IMP,  t h e  equi-  
v a l e n t  c o n t e n t  of a m m o n i a  m a y  be  deduced .  On t h e  d a y  
of s l augh te r ,  t he  a m o u n t  of b o t h  is e q u i v a l e n t  to  6 m g %  
of a m m o n i a  in muscle .  On the  second a n d  t e n t h  day ,  i t  is 

3 R. DAOUST and A. CANTERO, Cancer Res. 15, 734 (1955). 
4 A. DEUTSCH and R. NILSSON, Acta chinl, scand. 7, 1288 (1953). 

W. E. CotIN in: S. P. COLOWlCK and N. O. KAPLAN, Methods in 
Enzymology, vol. 3 (Academic Press, New York 1957), p. 740. 

6 S. V. PERRY, Biochem. J. 51,495 {1952). 

e q u i v a l e n t  to  9 a n d  10 m g %  of a m m o n i a  respec t ive ly .  
F r o m  th i s  fact ,  i t  is seen t h a t  a m m o n i a  is re leased  f rom 
nuc leo t ides  on ly  up  to  t he  second day.  T h e  d e s a m i n a t i o n  
is p r o b a b l y  in close c o n n e c t i o n  w i t h  t h e  d e s t r u c t i o n  of 
A T P  ( the same  agrees  also for au to lys i s  a t  + 37°C). As 
A T P  is a c r i t e r i u m  for b e g i n n i n g  of rigor mortis in  musc le  7, 
i t  m a y  be  said t h a t  t h e  p r o d u c t i o n  of a m m o n i a  f rom 
nuc leo t ides  f in ishes  a t  t h e  b e g i n n i n g  of rigor mortis. 

The  a u t h o r  wishes  to  express  his  t h a n k s  to Dr. Z. BRA- 
I)A f rom the  Oncological  I n s t i t u t e  in  B r n o  for  t h e  possi-  
b i l i t y  of m e a s u r i n g  w i t h  a B e c k m a n  s p e c t r o p h o t o m e t e r .  

Z. DVORAK 

Ins t i tu te /or  Research o / M e a t  and Fish, Brno (Czecho- 
slovakia), December 4, 1957. 

Zusammen/assung 

Der  p o s t m o r t a l e  Zerfal l  yon  A d e n o s i n t r i p h o s p h a t  im 
R i n d e r m u s k e l  w u r d e  m i t  de r  A m m o n i a k b i l d u n g  ver-  
gl ichen.  Die  A m m o n i a k b i l d u n g  aus  N u k l e o t i d e n  is t  m i t  
d e m  E i n t r e t e n  de r  T o t e n s t a r r e  beende t .  

7 T. ERD•S, Studies Inst. Med. Chem. Univ. Szeged 3, 51 (1943). 

l~ber Pflanzenwachstumsregulatoren* 

Beitriige zur Kenntn is  der phytotoxischen Wirhung  yon 
Triazinen 

Die p h y t o t o x i s c h e  \ V i r k u n g  yon  2-Chlor-4 ,6-bis- (di -  
~ t thylamino)-s - t r iaz in  wurde  e r s tma l s  y o n  GAST, KNOSLI 
u n d  GYSIN 1 beschr ieben .  Sp~tter w u r d e n  wei t  w i rksamere  
V e r b i n d u n g e n  dieser  K6rpe rk l a s se  au fge funden ,  u n t e r  
d e n e n  besonde r s  S imaz in  [2 -Chlor -4 ,6 -b i s - (~ thy lamino- )  
s - t r iaz in]  h e r v o r s t i c h t  2. 

I n  d e m  d u r c h  Tr iaz ine  h e r v o r g e r u f e n e n  Verg i f tungs -  
bi ld  t r i t t  no rma le rwe i se  e ine t y p i s c h e  Chlorose  auf. Es  
wa r  d e s h a l b  nahe l iegend ,  die F rage  zu pri ifen,  ob  im Ver-  
lauf  der  V e r g i f t u n g  S t 6 r u n g e n  in der  CO2-Assimilat ion,  
bzw. S t i i rkeb i ldung  au f t r e t en .  Ft i r  diese o r i e n t i e r e n d e n  
U n t e r s u c h u n g e n  w u r d e  Coleus Blumei  B e n t h .  als Ver-  
suchsp f l anze  gew~hl t ,  e in  Ob jek t ,  welches  e ine i n t ens ive  
S t i i r k e p r o d u k t i o n  aufweis t .  E t w a  20 c m  h o h e  P f l a n z e n  
w u r d e n  m i t  je 50 m g  S imaz in  u n d  Chloraz in  b e h a n d e l t .  
Als Verg le i chsmi t t e l  wurde  CMU in de r se lben  Dos ie rung  
v e r w e n d e t .  Ch loraz in  wurde  in ~Vasser emulg ie r t ,  Sima-  
zin u n d  CMU in s u s p e n d i e r t e r  F o r m  appl iz ier t .  P ro  TopI  
w u r d e n  50 m l  de r  Ver suchs l6sungen ,  welche die oben  an- 
gegebenen  Mengen  de r  xA~irksubstanzen en th i e l t en ,  ver-  
wende t .  Die F l t i s s igke i t smenge  geni igte ,  u m  die Topferde  
vo l l s t~nd ig  zu durchnAssen.  Die P f l a n z e n  w u r d e n  vo re r s t  
w ~ h r e n d  6 Tagen  im Gewi tchshaus  geha l t en ,  d a n n  fiir zwei 
Tage  ins D u n k l e  v e r b r a c h t  u n d  h e r n a c h  e r n e u t  be l ich te t .  
N a c h  sechs  bzw.  a c h t  (nach  de r  Dunke lpe r iode )  u n d  zehn 
Tagen  (nach  B e g i n n  de r  zwei ten  Be l i ch tung )  wurden  
Bl~it ter  e n t n o m m e n ,  m i t  he i s sem Alkoho l  v o m  Chloro- 
phy l l  be f re i t  u n d  m i t  J o d - J o d k a l i u m l 6 s u n g  auf  ihren  
S t g r k e g e h a l t  geprt if t .  6 Tage  n a c h  de r  B e h a n d l u n g  zeigten 
die m i t  CMU b e h a n d e l t e n  P f l a n z e n  be re i t s  als e rs te  Ver-  

* 3. Mitteilung (siehe auch die zwei folgenden Arbeiten EXER 
und ROTH). 
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