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Oxidation of ty ros ine  and t ryptophan  in the l i ve r  of albino r a t s  with t r auma t i c  shock was inves t igated.  
The t y r o s i n e - k e t o g l u t a r a t e  a m i n o t r a n s f e r a s e  a c t i v i t y w a s  i n c r e a s e d  by  50% 5 min  a f t e r  t r a u m a  c o m p a r e d  
with the contro l  and reached  a m a x i m u m  6 h a f t e r  a p p e a r a n c e  of def in i te  s igns of shock. T r y p t o p h a n - p y r -  
r o l a se  ac t iv i ty  was a l so  i n c r e a s e d  and w~s highest  25 rain a f t e r  t r a u m a .  

Metabo l i sm of t y r o s i n e ,  phenyla lanine ,  t ryptophan,  and ce r t a i n  o ther  amino  acids  in the human and 
an imal  body in va r ious  pathological  s t a t e s  has r ecen t ly  a t t r a c t e d  the a t tent ion of b iochemis t s  and c l in ic ians .  
I n t e r e s t  in m e t a b o l i s m  of these  amino  ac ids  is due to the fact  that  in s o m e  d i s ea se s  the oxidation of these  
amino  ac ids  undergoes  profound changes .  Data can be found in the l i t e r a tu r e  Concerning the ef fec t  of c e r -  
ta in  nonspeci f ic  e nzym es  on t y ro s i ne  m e t a b o l i s m ,  but so f a r  as  the effect  of expe r imen ta l  t r a u m a t i c  shock 
on this p r o c e s s  is concerned ,  no such informat ion  could be found. 

Because  of the p rac t i ca l  impor t ance  of this p r o b l e m  we decided to invest igate  ty ros ine  and t ryptophan 
m e t a b o l i s m  a f t e r  t r a u m a .  

E X P E R I M E N T A L  M E T H O D  

E x p e A m e n t s  were  c a r r i e d  out on female  albino r a t s  w e i ~ i n g  150-180 g kept on a s t andard  diet with 
18% protein. 

Traumatic shock was produced by crushing the soft tissues of the thigh. The onset of shock was 
j udged  f r o m  a fall  in body t e m p e r a t u r e  of the an ima l s  by 1.5-2.5~ below norma l  and f r o m  ex te rna l  clinic.a[ 
s igns .  The an ima l s  were  used in the expe r imen t  a t  va r ious  t i m e s  a f t e r  t r a u m a  and in var ious  phases  of 
shock.  The in tens i ty  of ty ros ine  oxidation was e s t i m a t e d  f rom the inc rease  in p -hydroxyphenylpyruv ic  
ac id ,  which was de t e rmined  by  the me thod  of Cannel lakis  arid Cohen [5] with ce r t a in  modif ica t ions .  The in-  
cubat ion med ium Consisted of 1.65 pmole  1 - ty ros ine ,  100 pg a - k e t o g l u t a r i c  acid,  and 50 pg pyr idoxal  p h o s -  
phate .  The e n z y m e  source  was 1 m l  of a 10% l i v e r  homogenate  in 0.2 M phosphate buffer ,  PH 7.4. The total  
volume of the s a m p l e s  was 4 mI .  Incubation was c a r r i e d  out a t  37 ~ for  1 h with shaking in an a t m o s p h e r e  
of a i r .  Oxidation of t ryptophan was e s t ima ted  f rom the i nc r ea se  in kynurenin,  de te rmined  by Knox's  m e t h -  
od [6]. The incubation med ium cons i s ted  of 1 #m01e L- t ryp tophan .  T h e  enzyme source  was 1 ml  10% l i v e r  
homogena te  in 0.2 M phosphate  buf fe r ,  pH 6:9. The conditions of incubation were  the s a m e  as  for  ty ros ine  
e s t i m a t i o n .  

E X P E R I M E N T A L  R E S U L T S  

In the e x p e r i m e n t s  of s e r i e s  I the effect  Of expe r imen ta l  shock on ty ros ine  m e t a b o l i s m  in the ra t  l i v e r  
was s tud ied .  T h e  r e su l t s  of the co r respond ing  e x p e r i m e n t s  a r e  shown in Fig. 1. It will be seen  tha t 5 min  
a f t e r  t r a u m a  the ac t iv i ty  o f t y ro s i ne -ke t og l u t a r a t e  amino t ra~ ts fe rase  was inc reased  b~, 50%. Highes t  ac t iv i ty  
was obse rved  6 h a f t e r  t r a u m a .  L a t e r  the ac t iv i ty  of the e n z y m e  fell  gradual ly ,  

When  d i scuss ing  the m e c h a n i s m  of the i nc rea se  in in tens i ty  of ty ros ine  oxidation,  we a s s o c i a t e  it  with 
f luctuat ions in s e c r e t i o n  of co r t i co s t e ro i d s  and t~heir d i scha rge  into the blood s t r e a m .  Many exPer imen ta l  
inves t iga t ions  have shown that  in shock of different  et iology the level  of 17-hyd~oxycor~icosteroids.  and 
ACTH r i s e s  s h a r p l y  in the f i r s t  40 m i a  a f t e r  the onse t  of phase  I of shock (the e r ec t i l e  phase)  [2-4]. During 
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Fig. I. Effect of traumatic shock on oxidation of tyrosine 
and tryptophan in the liver of albino rats. Ordinate: in- 
c r e a s e  ( in /~moles /g  f r e sh  t issue)  p e r  hour;  absc i s sa :  
t ime  a f t e r  t r a u m a .  1) p-Hydroxy]ohenylpyruvic acid; 
2) kynurenin.  

this  pe r iod ,  however ,  the r egu la to ry  m e c h a n i s m s  a re  s t i l l  capable  of r es t ra in ing  exces s ive  sec re t ion  of 
these  ho rmones  and the i r  d i scharge  into the blood s t r e a m .  Af t e r  25 rain, t he re fo re ,  we found no excess ive  
i nc r ea se  in in tens i ty  of ty ros ine  oxidation. It  mus t  a l so  be borne  in mind that  in this phase  of shock not 
only the a d r e n a l s ,  but o ther  hormonal  s y s t e m s ,  e spec ia l ly  the thyroid ,  undergo changes.  In this phase  con-  
s ide rab le  thyroid  hyperfunct ion and the product ion of  exces s ive  amounts  of thyroxin a r e  obse rved .  A c c o r d -  
ing to publ ished data  [7]i thyroid ho rmones  defini tely dep re s s  the ac t iv i ty  of t y ros ine -ke tog lu ta ra t e  a m i n o -  
t r a n s f e r a s e .  The r e l a t i v e l y  s m a l l e r  i nc rea se  in ac t iv i ty  of this enzyme  in the e rec t i l e  phase  m a y  pe rhaps  
be p a r t l y  a t t r ibu tab le  to the  inh ib i toryae t ion  of thyroxin.  A definite functional antagonism is thus obse rved  
between the ad rena l  cor t i ca l  ho rmones  and the thyroid ho rmones  in the reac t ion  to t r a u m a .  It would a lso  
boa  mi s t ake  to ignore  ce r t a in  other  f ac to r s  influencing b iochemica l  p r o c e s s e s  in the body during shock. 

As ment ioned above,  following a d e c r e a s e  in in tensi ty  of oxidation of ty ros ine ,  an i nc r ea se  in the t y -  
r o s ine -ke tog lu t a r a t e  a m t a o t r a n s f e r a s e  act ivi ty  was obse rved  (by a lmos t  200~ compared  with the control  
level) .  This  i n c r e a s e  was obse rved  6 h a f t e r  t r auma ,  co r respond ing  to phase II (the torpid  phase)  of shock. 
Accord ing  to publ ished data ,  in this phase  of shock the blood cor t i cos te ro id  level gradual ly  r i s e s  to a m a x i -  
mum.  This  i n c r e a s e  depends not orJy on the conditions of the i r  sec re t ion ,  but a lso  on the i r  s lower  b r e a k -  
down as  a r e su l t  of changes in me tabo l i sm.  A definite pa ra l l e l  thus ex is t s  between the i nc r ea se  in ac t iv i ty  
of t y ro s ine -ke tog l u t a r a t e  a m i n o t r a n s f e r a s e  and the blood c o r t i c o s t e r o i d  level .  The i nc rea se  in the blood 
co r t i cos t e ro id  level  is the main  cause  of the high level  of ty ros ine  oxidation. In the torpid  phase  of shock 
thyroid  function is  cons ide rab ly  d e p r e s s e d ,  and this ,  in turn,  causes  a ma rked  inc rease  in intensi ty  of t y -  
ros ine  oxidation [1]. 

In the e x p e r i m e n t s  of s e r i e s  II the effect  of t r a u m a  on  in tens i ty  of t r ~ t o p h a n  oxidation in the l i ve r  
was studied in r a t s  a t  var ious  ~imes a f t e r  injury.  The co r respond ing  resu l t s  a r e  shown in Fig. 1. The t r y p -  
t o p h a n - p y r r o l a s e  ~ct iv i ty  i nc reased ,  but not a t  the s a m e  ra te  a s  in the case  of ty ros ine ,  and a f t e r  5 rain i ts  
ac t iv i ty  was a l m o s t  a t  its or iginal  level .  Af te r  15 min  the ac t iv i ty  of the enzyme was a p p r e c i a b l y  h igher  
and reached  a ma~x~mum 25 rain a f t e r  t r a u m a  (more than 200% compared  wit~a the control  level) .  This  was 
followed by a d e c r e a s e  in intensi ty Of t r~ptophan oxidation. The t ryp tophan -py r ro l a se  ac t iv i ty  reached  a 
m a x i m u m  a f t e r  25 min ,  whereas  the ac t iv i ty  of t y rus ine -ke tog lu ta ra t e  a m i n o t r a n s f e r a s e  reached a m a x i -  
m u m  60 min  a f t e r  t~:aama. This  d i f ference  m a y  perhaps  be explained by the different  mechan i sm Of induc- 
t.ion of these  two euzh~nes. 

T r a u m a  .to the soft  t i ssue of the thig h ned shock a r i s ing  ~.s a resu l t  O~ th.l~ t r auma  th~.s leads to con-  
s ide rab le  c~:ang~ in. tyro~ine and t ryp top ,~n  me tabo l i sm ,  ~,~hich a r e  the d i rec t  �9 r e su l t  of d is turbance  of Syn- 
thes i s  of certair~ ~gu laLor  y ~ormones  and of the i r  en t ry  into the blood s t r e am,  
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