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The effect of endogenous carcinogenic substances (3-hydroxyanthranilic and parahydroxy- 
phenyllactic acids) and their  noncarcinogenic analogs (anthranilic and phenyllactic acids) 
on tyrosine aminotransferase activity was compared in rat  l iver.  The carcinogenic metab- 
olites were found to have the property of sharply inducing activity of the enzyme. This 
phenomenon and existing data on the role of the increase in tyrosine aminotransferase and 
tryptophan oxygenase activity in tyrosine and tryptophan catabolism in the direction of the 
possible formation of carcinogenic metabolites suggest that there is a "chain reaction" of 
accumulation of endogenous carcinogens in the body. 
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The carcinogenic activity of some tryptophan metabolites has been known for  a long time. The highly 
carcinogenic propert ies  of some tyrosine metabolites have been established more recently. The excretion 
of phenolic acids in patients with leukemias has been shown to correspond to the carcinogenic activity of these 
acids. The substance with the highest activity is parahydroxyphenyllactic acid, the excretion of which is in- 
creased in all patients with various types of leukemias [3, 5]. 

From the standpoint of the possible etiological role of endogenous carcinogenic substances investiga- 
tions into the concrete mechanisms of their  formation and accumulation in man and animals are of funda- 
mental importance. Information on the mechanisms of disturbances of part icular  enzyme systems and of the 
coenzyme functions of vitamins, leading to the accumulation of carcinogens during tryptophan catabolism via 
the kynurenin pathway and tyrosine catabolism to fumaric or acetoacetic acid has now been obtained [2, 4]. 
It can be concluded from the analysis of these data that the activity of tryptophan oxygenase and tyrosine amino- 
t ransferase has a role of special importance in the phenomenon of increased catabolism of tryptophan and ty-  
rosine in the direction of the possible formation of carcinogenic metabolites from them. 

Experiments showing the strong inducing effect of 3-hydroxyanthranilic, xanthurenic, and quinolinic 
acids, which possess carcinogenic propert ies,  on the activity of tryptophan oxygenase and tyrosine amino- 
t ransferase  are part icularly interesting. Anthranilic acid, which is carcinogenically inert, did not cause the 
activity of these enzymes to increase [6]. 

With this information in mind a comparative study was made of the effect of two metabolites of trypto- 
phan and tyrosine, mainly 3-hydroxyanthranilic and parahydroxyphenyllactic acids, with high carcinogenic 
activity, was compared with that of anthranilic and phenyllactic acids ,whichare  carcinogenically inert, on the 
activity of tyrosine aminotransferase. 

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

Experiments were carr ied out during the morning (9 a.m.-1 p.m.) on noninbred male albino rats  weigh- 
ing 80-100 g. The substances for  study were injected intraperitoneally into the animals 4 h before sacrifice in 
a volume of 2 ml as a neutral solution or suspension. Control rats  received an intraperitoneal of 2 ml of 0.9% 
NaC1 solution. 
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TABLE 1. Effect  of Some Tryptophan Metab-  
o l i tes  and Phenolic Acids on Tyros ine  Amino-  
t r a n s f e r a s e  Act ivi ty  in Rat  L ive r  

Substance injected 
and dose 

Control 
Anthranilic acid, 

250 rag/kg 
3- Hydroxyanthran- 

ilicacid, 250 rag/ 
kg 

Phenyllactic acid: 
250 mg/kg 
750 mg/kg 

Parahydr oxyphenyl- 
lactm acid-: 
250 mg/kg 
750 nag/kg 

' ~ IActivity, of ~Z lenzyrne, e.u 
~(M :~tm, P= 
10.05  

Induction of 
enzyme,% 
mean values) 

71~31 

134~83 89 (P <O,OOl) 

218~57 207 (P<O,OO1) 

59~24 --17 (,0>0,5) 
63~23 --II (P>0,5) 

77~27 8 (P> 0,5) 
193~24 172 (P <0,00[} 

Tyros ine  a m i n o t r a n s f e r a s e  act ivi ty was de te rmined  in l i v e r  t i s sue  homogenate  by a c o l o r i m e t r i c  method 
[1]. The unit of enzyme  act ivi ty  was taken to be the fo rma t ion  of l # m o l e  parahydroxyphenylpyruva te  during 
incubation fo r  1 h at 37~ Activi ty of the enzyme was exp re s sed  in extinction units (e.u.) p e r  g r a m  l ive r  t i s -  
sue. The degree  of induction of t y ros ine  a m i n o t r a n s f e r a s e  act ivi ty  was de te rmined  f r o m  the i nc rea se  in ac -  
t ivi ty of the enzyme c o m p a r e d  with the control ,  e x p r e s s e d  as a percentage .  

The following r eagen t s  we re  used:  anthranil ic ,  3-hydroxyanthrani l ic ,  phenyllact ic ,  and p a r a h y d r o x y -  
phenyllact ic  acids (synthesized in P r o f e s s o r  N. N. Suvorov 's  l abo ra to ry  at the D. I. Mendeleev Chemical  Tech-  
nological  institute);  sodium die thyld i th iocarbamate  (C~H10NS2Na. 3H20), analyt ical ly pure  and r e c r y s t a l l i z e d  
f r o m  ethyl  alcohol with e the r  (USSR product);  t r i ch lo roace t i c  acid (Xenon Lodz, Poland). The o the r  r eagen t s  
we re  all  of the analyt ical ly  pure  and chemica l ly  pure  g rades .  

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

Act ivi t ies  and leve ls  of induction of ty ros ine  amino t r ans f e r a se  under  the influence of the t e s t  subs tances  
a re  given in Table 1. C lea r ly  ty ros ine  a m i n o t r a n s f e r a s e  act ivi ty differed significantly under  the influence of 
noncarcinogenic  and carc inogenic  compounds.  F o r  instance,  anthranil ic  acid, a noncarcinogenic  t ryptophan 
metabol i te ,  although it  i nc r ea sed  the act ivi ty of the enzyme,  did so much l e s s  than the carc inogenic  metabol i te  
3 -hydroxyanthran i l ic  acid. Very  demons t r a t ive  d i f fe rences  were  found through the action of phenolic acids,  
and in this  case  a threshold  effect  was observed,  in a dose of 250 m g / k g  no changes in act ivi ty of the enzyme 
were  found, but with an i nc r ea s e  in the dose up to 750 mg/kg ,  phenyllact ic  acid (a noncarcinogenic  metaboli te)  
as before  did not affect  the enzyme activity,  whereas  parahydroxyphenyl lac t ic  acid (a highly carc inogenic  
metabol i te)  a lmos t  doubled i ts  activity.  

Compar i son  of the r e su l t s  of these  expe r imen t s  with those obtained by Hardeland [6] r evea l s  a ve ry  
s t r ik ing  fac t  r ega rd ing  the induction by carc inogenic  metaboHtes  of t ryptophan and ty ros ine  of the key enzymes  
re spons ib le  fo r  the ca tabo l i sm of these  amino acids via  the fo rmat ion  of those  s a m e  carc inogenic  metabol i tes .  
It is  also in teres t ing  to note that  c r o s s  induction of  ty ros ine  amino t r ans f e r a se  and t ryptophan oxidase  can take 
p lace  by carc inogenic  metabol i t es  of t ryptophan and tyros ine .  The obse rved  coupling of d i s tu rbances  of t r y p -  
tophan and ty ros ine  m e t a b o l i s m  in pa t ien ts  with leukemias  may c o r r e l a t e  to some degree  with this l a s t  phe -  
nomenon [2]. 

A unique "chain r eac t ion"  thus a r i s e s :  Carcinogenic metabol i t es  of t ryptophan o r  ty ros ine ,  once formed,  
i n c r e a s e  the act ivi ty of t y ros ine  a m i n o t r a n s f e r a s e  and t ryptophan oxygenase,  so that  the conditions a r e  c rea ted  
fo r  the fo rma t ion  of m o r e  of the s a m e  carc inogenic  metabol i tes .  This  mus t  lead to cons iderab le  accumula -  
tion of the carc inogens .  

The complex  m e c h a n i s m s  of fo rma t ion  and accumulat ion of endogenous carc inogens  a r e  not ,  of course ,  
confined to the phenomenon d e s c r i e d  above. Invest igat ions of these  m e c h a n i s m s  a re  continuing and the r e -  
sul ts  of the p r e s e n t  invest igat ion m e r e l y  emphas ize  once again how complex  and at t imes  unexpected the in-  
dividual s tages  and pathways of fo rma t ion  of endogenous carc inogens  may  be. 
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E F F E C T  O F  R E S T O R A T I O N  O F  V I S U A L  I M P U L S E S  ON E N E R G Y  

M E T A B O L I S M  IN T H E  V I S U A L  S Y S T E M  O F  T H E  

B R A I N  I N  D A R K - R E A R E D  A N I M A L S  
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Changes in the r a t e  and c h a r a c t e r  of energy  me tabo l i sm  in the mi tochondr ia  of the v isual  
s y s t e m  of the b ra in  induced by prolonged visual  depr iva t ion  ( f rom b i r th  until the age of 2.5 
months) were  shown to be r eve r s ib l e .  The degree  of normal iza t ion  dif fered for  mi tochon-  
d r i a  of the v isual  co r t ex  and supe r io r  coll iculus.  During the 2-week r e c o v e r y  per iod (when 
the animal  was t r a n s f e r r e d  to o rd ina ry  conditions of i l lumination) the r a t e  of these  p r o c e s s e s  
inc reased ,  when glutamic acid was used as the subs t ra te ,  and reached  the control  level  o r  ex-  
ceeded it somewhat .  The ra te  of e l ec t ron  t r a n s p o r t  in the cy tochrome c - c y t o c h r o m e  oxidase  
sect ion of the succinate  oxidase  oxidation chain, which was inc reased  during depr ivat ion,  d i -  
minished in the r e c o v e r y  per iod and came  c lose  to the contro l  level .  The ro le  of specif ic  i m -  
pulse act ivi ty in the fo rmat ion  of mi tochondr ia l  energy  p r o c e s s e s  in the b ra in  with age is  d i s -  
cussed.  

KEY WORDS: mi tochondr ia  of rabbi t  brain;  pos tna ta l  development;  v isual  deprivat ion;  b io -  
energe t ic  p r o c e s s e s .  

Exclusion of v isual  afferenta t ion before  complet ion of the s t ruc tura l ,  functional,  and b iochemica l  d i f fe r -  
entiat ion of the visual  s y s t e m  leads to physiological ,  morphologica l  and b iochemica l  changes in that  s y s t e m  at 
the t i ssue ,  ce l lu lar ,  and subce l lu la r  levels  [1, 2, 6-8]. The wr i t e r  has  shown that  mi tochondr ia  of the visual  
s y s t e m  of the b r a in  in an imals  r e a r e d  in the da rk  until the age of 2.5 months di f fer  in s e v e r a l  indices of the i r  
energy  me tabo l i sm  f r o m  cont ro ls .  The d i f fe rences  a r e  connected with changes in the re la t ive  impor tance  of 
individual subs t r a t e s  in the ene rgy  balance  and, in pa r t i cu la r ,  an i nc rea se  in the ro le  of succinic acid and an 
i nc rea se  in the eff ic iency of the f inal  sect ion of the succinate  oxidase oxidation chain. The fact  that  such 
changes in the mi tochondr ia  of the visual  s y s t e m  exceed those found in the mi tochondr ia  of o ther  p a r t s  of the 
co r t ex  has  suggested an impor tan t  ro le  of v isual  afferenta t ion in the fo rmat ion  of the ene rgy  me tabo l i sm of 
the developing b ra in  [3]. 

The object  of this invest igat ion was to d i scover  whether  energy  p r o c e s s e s  in the mi tochondr ia  of the 
visual  s y s t e m  (visual cor tex ,  supe r io r  col l iculus,  and, fo r  c o m p a r i s o n ,  the nremaining"  cor tex) ,  if a l t e red  by 
l ight depr ivat ion,  can be r e s t o r e d  to normal .  
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