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Effect of tyrosine and some o¢ its metaboiites on the biosynthesls o¢ 
ascorbic acM by rat-liver tissues 

I t  has  been repor ted  f rom this l abora to ry  1 t h a t  the  biosynthesis  of ascorbic acid is 
m a r k e d l y  reduced  in ra ts  fed high l e v e l  of tyrosi_ne under  toxic  conditions.  However ,  
t he  mechan i sm of th is  inhibi t ion is not  known.  Since it has also been reported2, 3 
t ha t  ra t s  fed high levels of tyrosine under  toxic  condi t ions  excrete  a high level  of 
i n t e rmed ia ry  metabo l i t es  of tyrosine,  it is possible t ha t  some of these metabo l i t es  
inhib i t  the  synthes is  of ascorbic acid in these animals.  I t  is also possible t ha t  excess 
tyros ine  per  se or  some o ther  metabol i tes  of tyrosine,  which are formed in excess 
under  this  d ie t a ry  condi t ion  act  as inhibi tor .  I t  is, therefore,  of in teres t  to s tudy  
the  effect of tyros ine  and some of its metabol i tes  in  vitro on the  biosynthesis  of 
ascorbic  acid  by  the  l iver  tissues of normal  rats.  

I n  our  exper iments ,  a lbino ra ts  of e i ther  sex were used. A 25 % livez homogena te  
was p repa red  in o.25 M sucrose. The  homogena te  was cent r i fuged  at  9000 ;( g for 
4o rain at  o °. The  resul t ing supe rna t an t  f ract ion was used in the  exper iments .  The  
synthes is  of ascorbic acid by the l iver  tissues of ra ts  were s tud ied  in  vitro, by  following 
the  m e t h o d  of CHATTERJEE el. el.. ~ using D-glucuronolactone as subs t ra te .  

TABLE I 

E F F E C T  OF A D D I T I O N  OF T Y R O S I N E  A N D  SO,Ml~ O F  I T S  M E T A B O L I T E S  ON T H E  S Y N T H E S I S  OF  

A S C O E B I C  A C I D  BY T H E  R A T - L I V E R  T I S S U E S  i~ vitro 

The test system contained: o.o2 M phosphate buffer (pH 7-4), o.o25 Y.! ,.;-glucuronolactone, 0.05 31 
potassium cyanide and 0.63 ml of enzyme preparation (equivalent to 157 mg wet tissue) in a 
total volume of 2. 5 ml. Incubated for -~.5 h at 37 ° in air. Tyrosine and other additions were made 
prior to the addition of enzyme. 1 yrosinc, tyramine, p-hydroxyphenyipyruvic acid and homogen- 
tisic acid were dissolved in the minimum quantity of o.2 M phosphate buffer (pH 7-4) immediately 
before addition to the test system. Thyroxine and diiodothyronine were added as a suspension 

in water. 

.-ldditioll (2 m.~lJ llmole of as¢orbic acid 
synthesized* 

None (tl) * * 0.33 ~- o.oi 
~tyrosine io) 0.33 ~_ 0.04 
Tyramine (7) e.32 ± o.o3 
p-Hydroxyphenylpyruvic acid (7) o.I 4 4-0.02 
Homogentisic acid (7) o.Io 2_ o.o2 
Thyroxine (3) 0.34 ± o'o4 
Diiodothyronine (3) 0.33 ± o.o2 

* Mean ±s tandard  error. 
*" Numbers in pa*entheses equal the number of animals. 

The  resul ts  in the  Table  I indicate  tha t  addi t ion  of p - h y d r o x y p h e n y l p y r u v i c  acid  
al id homogent i s ic  acid inhibi ted the  synthesis  of ascorbic acid more  than  50 %, while 
tyrosine ,  t y ramine ,  t hy rox ine  and d i iodo thyron ine  were  w i thou t  any  inh ib i to ry  effect. 
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The maximum inhibi tory  effect of p -hydroxyphenylpyruvic  acid and homogentisic 
acid was produced at  a concentrat ion of 2 mM. However, in the case of these two 
metabo!ites concentrations above 4 mM were not tested. In a few experiments,  
tyramine was used at  a concentrat ion of 4 mM, but  there was no significant inhibition. 
In the case of tyrosine, thyroxine and diiodothyronine,  higher concentrations than  
indicated in the table  were not tested, since they  were a l ready prec ip i ta ted  in the  
system at  2 raM. 

From the da ta  presented above and from the observations tha t  p -hydroxyphenyl -  
pyruvic acid2, s and homogentisic acid 3 are excreted in large amount  in rats  fed high 
levels of d ie tary  tyrosine under  toxic conditions, it  would appear  tha t  formation of 
excess ~-hydroxyphenyJpyruvic  acid and homogentisic acid might p lay  a role in the 
mechanism of inhibit ion of ascorbic acid biosynthesis in ra ts  receiving toxic amounts  
of tyrosine. 

However, these prel iminary experiments  do not define the precise mechanism of 
action of p -hydroxyphenylpyruv ic  acid and homogentisic acid on the inhibit ion of 
ascorbic acid biosynthesis. 

Fur ther  studies on the effect of some of these tyrosine metabol i tes  in viva on 
the biosynthesis of ascorbic acid are under progress. 

\Ve should like to expi'ess our thanks  to Dr. J. J.  GHOSH for his suggestions 
during this work and also to the Indian  Council of Medical Research for financing 
this work. 
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Zur Wirkun 9 des Aethionins auf den Metabolitstatus der Rattenleber 

Neuere Beobachtungenl ,  ~ machen wahrscheinlich, dass die Hemmung der Protein-  
synthese in der Leber durch Aethionin, das Aethyl-Analogon des Methionins, auf einer 
St6rung des Energiestoffwechsels beruht  und nicht, wie ursprtinglich angenommen, 
auf einem direkten antagonist ischen Effekt des Aethionins auf den Einbau van 
Methionin in Protein. M6glicherweise wird Aethionin durch das  Methionin-akti-  
vierende Enzymsys tem zu S-Adenosyl-Aethionin akt iv ier t  1-3, das wegen seiner 
geringen Verwertbarkei t  als ATP-Fal le  wirkt.  Diese Hypothese  wird durch den kiirz- 
]ich van SHULL * beschriebenen ATP-Abfal l  in der Rat tenleber  nach Aethionin- 
Applicat ion und die Aufhebbarkei t  dieses Effekts durch ATP- oder Adenin-Gaben 
in viva betr~chtl ich gesttitzt.  
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