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Catalytic Deamination of Asparagine 

I n  a p r e v i o u s  n o t e  1 we  h a v e  s h o w n  t h e  d e c a r b o x y l a t i o n  
of  a s p a r t i c  a c i d  u n d e r  t h e  c a t a l y t i c  a c t i o n  of  c o p p e r .  T h e  
a i m  of  t h i s  p a p e r  is  to  s h o w  t h e  d e a m i n a t i o n  of  a s p a r a g i n e  
a l so  u n d e r  t h e  c a t a l y t i c  a c t i o n  of  coppe r .  

T h e  o p t i m u m  c o n c e n t r a t i o n  of  Cu++ for  t h e  a s p a r a g i n e  
u s e d  w a s  M / 4  ( F i g u r e  1). 

T e m p e r a t u r e s  r a n g i n g  b e t w e e n  80 a n d  1 0 0 ~  w e r e  
f o u n d  t o  be  m o r e  f a v o u r a b l e  for  t h e  c a t a l y t i c  a c t i o n  of  

c o p p e r  t h a n  l ower  t e m p e r a t u r e s .  A t  r o o m  t e m p e r a t u r e  n o  
d e a m i n a t i o n  t a k e s  p lace .  

T h e  i n f l u e n c e  o f  p h y s i c a l  c o n d i t i o n s  o n  t h e  c a t a l y s i s  o f  
d e a m i n a t i o n  w a s  i n v e s t i g a t e d  b y  p r e p a r i n g  a s p a r a g i n e  
s o l u t i o n s  (130 m g / 1 0 0  ml )  w i t h  ( F i g u r e  2) o r  w i t h o u t  
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Fig. 1. Chromatography of asparagine 
solutions dry-evaporated at 100 ~ in 
the presence of CuSO 4 at different 
molarities (compared with that  of 
asparagine). Top row asparagine, below 
aspartic acid formed. 

Fig. 2. Chromatography of 130 mg]100 inl asparagine solutions with 
62 mg/100 ml CuSO4-5H~O. 2 san, ples were evaporated to dryness 
and then maintained for 60 rain at 100 or 20~ respectively. 2 
saniples were similarly treated in the liquid state. 

Fig. 3. Chromatography of 130 mg/100 ml asparagine solutions 
without copper sulphate. 4 samples treated as indicated for Fig. 2. 
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(Figure 3) the  add i t ion  of CuSO4-5I-IzO (62 mg '100 ml). 
10 ml  samples  were m a i n t a i n e d  for 60 min at  20 ~ or  a t  
100 ~ in the  l iquid s ta te  or in the  firm body  (after pre- 
vious d ry ing  by  evapora t ion  at  20~ and then  sub-  
j ected to  ch roma tog raphy ,  as ind ica ted  below. F r o m  these  
c h r o m a t o g r a m s  it m a y  be seen tha t ,  a t  100~ the  re- 
ac t ion takes  place also in solut ion bu t  if the  react ion 
mix tu re  is d ry - evapo ra t ed  a t  20 ~ and t h e n  hea t ed  up to  
100~ the  fo rmat ion  of aspar t ie  acid is more  intense.  
Hence,  catalysis  is p romoted  when hea t ing  is carr ied out  
in the  d ry  s ta te .  

O p t i m u m  condi t ions  of deamina t ion  were ob ta ined  
thus :  commerc ia l  asparagine  (containing impur i t ies  of 
a s p a r t i c  acid/ was  used after  its purif icat ion on prepara-  
t ive  paper  ch roma tog raphy .  130 mg purif ied asparagine  
and  62 mg CuSO 4. 5H~O were disolved in 10 ml  H~O. The 
solut ion was d ry - evapo ra t ed  a~ 20 ~ and  kep t  for 60 min  
a t  100 ~ t h e n  redisolved in 0.5 ml  H~O and  appl ied on 
Scheleicher-Shii l l  2043a ch roma tograph ic  pape r  10 • 0.01 
ml  (superposed drops).  E luen t  n -bu thano l -ace t i c  acid- 
Ht~O (4:1 : 5). Af te r  3 days  of run, aspar t ic  acid separa tes  
f rom asparagine  ( tested wi th  n inhydr ine) .  The a m o u n t  of 
aspar t ic  acid formed was de te rmined  bv  the  me th o d  of 

MOORE et al. 2. In  o p t i m u m  condi t ions  of catalysis  abou t  
20% asparagine  is t r ans fo rmed  into aspar t ic  acid 3 

Zusammen/assung. Es  wird  die ka ta ly t i sche  Deamin ie -  
rung des Asparagins  mi t t e l s  C u - -  bei  80~176 be- 
schrieben.  In  diesem Tempera tu rbe re i ch  f indet  die R e -  
akt ion auch in L6sungen  s tar t ,  wghrend  die Ka ta lyse  im 
Trockenr i i cks tand  bedeu tend  s tgrker  ist. Die op t ima le  
K o n z e n t r a t i o n  des Cu ++ (bezogen auf das Asparagin)  ist  
1 : 421/1. Unte r  den gf ins t igs ten Bedingungen  werden  20 ~o 
des Asparagins  zu Asparaginsgure  deaminier t .  

A. MARX, MARIA SENDREA 
and  MARIA PETCOVICI 

Cantacuzino Institute, 
Bucuresti (Romania), 28 July 7969. 

2 S. MOORE, P. H. SPACKMANN and W. H. STEm, Anal. Chem. 30, 
1185 (1958). 

3 Acknowledgment. We wish to thank Miss STELA COSTEA and Mr. 
GH. ANGELESCU for their valuable help in this study. 

S uppres s ion  of T r y p t o p h a n  Pyrro lase  Induct ion in Porphyr ic  A n i m a l s  

In  tile preceding  paper  1 the  inh ib i to ry  effects  of 
pheny lhyd raz ine  (PHZI on t r y p t o p h a n  pyrro lase  (TP) 
induc t ion  by t r y p t o p h a n  was described.  These effects  of 
P H Z  on T P  sugges ted  t h a t  t he  inhib i t ion  of T P  induc t ion  
only when  the  enzyme  was induced  by t r y p t o p h a n ,  no t  
by  glucocorticoid,  appeared  to  be due to  t he  d i s tu rbance  
in p o r p h y r i n  me tabo l i sm.  

The p resen t  pape r  is concerned  wi th  s tudies  of changes  
in free po rphy r in s  and  de l ta -aminolevul in ic  acid (ALA) 
levels in urine of P H Z - t r e a t e d  rats.  

Materials and methods. Male ra ts  of Wis t a r  s t ra in  
weighing 200-250 g were used t h r o u g h o u t  t he  p resen t  
s tudy.  All animals  used here  were adrena lec tomized  4 to 
6 days  before expe r imen t s  and m a i n t a i n e d  on 1% 
sodium chloride solut ion as dr inking wa te r  and  a com- 
mercia l  d ie t  ad l ib i tum.  

Detai ls  for  t he  p r epa ra t i on  of the  enzyme  source and  
assay  procedure  of T P  have  previously  been  described1. 
De te rmina t ions  of bo t t l  levels of free po rphyr ins  and  ALA 
.in urine were pe r fo rmed  by  the  m e t h o d s  of SCI~WARTZ 
et  a13 and  MARZERALL and GRANICK a respect ively .  

Results. As i l lus t ra ted  in Figure 1, admin i s t r a t i on  of 
P H Z  caused an increase in T P  ac t iv i ty  in non- induced  
ra t s ;  in cont ras t ,  induc t ion  of the  enzyme by  t r y p t o p h a n  
began  to decrease to  app rox ima te ly  40% of init ial  level 
wi th in  24 h, gradual ly  reaching the  init ial  level a t  3 days.  

On the  o the r  hand ,  Figure  2 showed t h a t  in jec t ion  of 
P H Z  in ra t s  caused s ignif icant  increase in ALA as well as 
free po rphy r in  levels in urine. These changes  in u r ina ry  
componen t s  associa ted  wi th  p0rphyr in  me tabo l i sm af ter  

' P H Z  t r e a t m e n t  seemed to be re la ted to depress ion of T P  
induct ion.  In  t he  de t e rmina t i on  procedure  used here  
u roporphyr in  was negligible as indica ted  by  SCHWARTZ 
et al. a 

Discussion. W i t h  regard to  the  d i s tu rbance  in por-  
phy r in  me tabo l i sm  in b o t h  h u m a n  diseases and experi-  
men t a l  animals ,  e levat ion  of u r ina ry  free p o r p h y r i n  

levels has  been  repor ted  by m a n y  inves t iga tors  4-6, and  
inhibi t ion of t r y p t o p h a n - m e d i a t e d  T P  induct ion  was also 
observed  in po rphyr l c  animalsT. 
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Fig. 1. Changes in induction of tryptophan pyrrolase levels in 
phenylhydrazine-treated rats. Experimental porphyria was pro- 
duced by a single injection of phenylhydrazine given on day 0 in a 
dose of 40 ing/kg i.p. Tryptophan pyrrolase was induced by adminis- 
tration of z-tryptophan in a dose of 500 mg/kg i.p. on 0, first, 
second and third days after phenylhydrazine treatment.  Values 
presented are means of at least 4 trials and vertical lines indicate 
standard error of the mean. 
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