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After  in t raper i tonea l  inject ion of 4 -me thy lu rac i l  (4MU) and 4 - m e t h y l - 5 - h y d r o x y - u r a c i l  
(4M5HU) fo r  four  days in doses  of I00 m g / k g  daily par t i a l  inhibition of m a l a t e -  and 
succ ina te -dehydrogenase  act ivi ty  was found in the l i ve r  mi tochondr ia .  The ut i l izat ion 
of inorganic  phosphate for  A T P  re syn thes i s  was inhibited, and this was evident ly  one 
cause  of the dec rea se  in the ATP content in the l iver .  Adminis t ra t ion  of 4M5HU in a 
dose of 30 m g / k g  was accompanied  by s i m i l a r  changes but they were  less  marked .  
Under  the influence of 4 MU in a dose of 30 mg /kg  only the ra te  of phosphoryla t ion  in 
the mi tochondr ia  and the ATP content in the l ive r  were  significantly changed ( increased).  
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Analogues of the na tura l  pyr imid ines ,  with a c l ea r ly  defined p ro te in -anabol ic  act ion [2, 3] can ac t i -  
vate the glycolyt ic  breakdown of ca rbohydra t e s  in the ra t  l i ve r  [7]. This pape r  d e s c r i b e s  an invest igat ion 
of the effect  of 4 -me thy lu rac i l  (4MU) and 4 - m e t h y l - 5 - h y d r o x y u r a c i l  (4M5HU) on the ac t iv i ty  of mitochon-  
dr iaI  mala te  dehydrogenase  (MDH; EC 1.1.1.37) and succinate  dehydrogenase (SDH; EC 1.3.99.1), on oxi-  
dative phosphorylat ion,  on the ATP content in the ra t  l iver ,  and on the incorpora t ion  of p32 into ATP. 

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

Expe r imen t s  were  c a r r i e d  out on ]20 male  Wis ta r  r a t s  weighing 230-280 g. Fo r  four  days the ani-  
mal  of the control  group rece ived  2.5 ml dis t i l led wa te r  by in t raper i tonea l  injection, whe reas  the ex p e r i -  
menta l  an imals  r ece ived  a 0.6% solution of 4MU or  4M5HU in a dose of 30 or 100 m g / k g  live weight. The 
ra t s  were  decapi ta ted on the 5th day. Pro te in  [10] and act ivi ty of MDH [9] and FDH [5] were  de te rmined  
in the l i ve r  mi tochondr ia  [4]. Resp i ra t ion  was de te rmined  in a W a r b u r g ' s  appara tus  (15 min,  26 ~ a tmo-  
sphere  air) .  The incubation mix ture  [8] contained 10 #moles  po t a s s ium glu tamate  or  succinate as the oxi- 
dation subs t r a t e s .  Phosphoryla t ion  was e s t i m a t e d  f r o m  the dec rease  in the content of inorganic phosphate 
(Pin) in the smal l  con ta iners  [6]. The quantity of 02 a s s imi l a t ed  and the dec rea se  in Pin were  e x p r e s s e d  
in #A/mg p ro te in /h  of incubation. ATP ex t r ac t ed  f r o m  the l ive r  was isolated by high-vol tage e l e c t r o p h o r e -  
s is  [1]. The incorpora t ion  of p32, injected in t raper i tonea l ly  into the r a t s  as a solution of Na2Hp32Q 1 h 
before  decapi ta t ion in a dose of 1 pCi /g  live weight, was invest igated by means  of the B-2 appara tus .  

EXPERIMENTAL RESULTS AND DISCUSSION 

The e x p e r i m e n t s  showed that admin i s t r a t ion  of 4MU and, in pa r t i cu la r ,  of 4M5HU by in t raper i tonea l  
inject ion in doses  of 100 m g / k g  daily for  four  days led to par t i a l  inhibition of the oxidative and phosphory la t -  
ing functions of the l i ve r  mi tochondr ia ;  this  was evidently one cause of the dec rea se  in the ATP level  in the 
l i ve r  t i s sue  compa red  with the control .  As Table 1 shows, a f t e r  injection of 4MU and 4M5HU in doses  of 
100 m g / k g  the MDH act ivi ty  fell by 18.4 and 40.5% and the FDH act ivi ty  by 17.6 and 26,9% re spec t ive ly  corn- 
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TABLE 1. Change in SDH and MDH Act ivi ty  in Oxidative Phosphory la t ion  in the Mitochondria ,  ATP  Con- 
tent,  and incorpora t ion  of p32 into A T P  in the L i v e r  of Rats  Receiv ing  4MU and 4M5HU (M + m) 

F ~  MDH activity (in ] " P/O Specific radio- 
Compounds injected mmoles/g mito- mrnoles NAD- "d " - activity of ATP, ATP content (in H /-mitoc~oa - I oxl atmn sub - oxidation sub- Izmoles/g (in counts/rain / and their dose s  chondrial z ~ '~. ] strate succinate strate glutamate ~mole ATP/g tissue) 

protein/rain) drial protein/rain) I tissue) ' 

Con~ol 
4-MU 

30 mg/kg 
P 
100 mg/kg 
P 

4-M-5-HU 
30mg/kg p , 
lOOmg/kg 
P 

20,20_4-.0,78 

21,23-+0,77 
>0,2 

16,64-+0,78 
<o,ol 

18,57-+0,78 
>0,1 

14,77-+0,74 
<0,001 

19,18+0,80 

20,00-+0,75 
>0,5 

15,66_+0,71 
<0,01 

16,38-+0,80 
<0,05 

11,42+__0,65 
<o,om 

1,72• 

1,78+__0,043 
>0,2 

1,35• 
<0,001 

1,43-+__+0,062 
<0,01 

1,28• 
<0,001 

2,63• 

2,79-+0,041 
<0,05 

2,29-+0,076 
<0,01 

2,42__+0,043 
<0,01 

2,22-+0,043 
<0,001 

79060,6• 

86288,5___+474,4 
<0,001 

67989,6• 
<0,001 

76647,6-+504,8 
,<0,001 

63216,9-++-397,5 
<0,001 

3,022• 

3,365• 
<0,001 

2,703__+0,057 
<0,001 

3,184-+0,057 
>0,05 

2,573-+0,044 
<0,001 

Note.  Each exper imen t  was c a r r i e d  out on 8 an imals .  

pa red  with the control .  The P / O  ra t io  in these  expe r imen t s  also was lowered.  One resu l t  of this d e c r e a s e  
was a lower  ut i l izat ion of P in  for  ATP r e syn thes i s  by compar i son  with the d e c r e a s e  in O 2 ass imi la t ion  by 
the mi tochondr ia  in the p r e s e n c e  of the oxidation subs t r a t e s ,  both g lu tamate  and succinate .  Invest igat ion 
of the spec i f ic  rad ioac t iv i ty  of ATP in the l i ve r  of  r a t s  r ece iv ing  the t e s t  p r epa ra t ions  in doses of 100 rag/ 
kg also showed that  the intensi ty  of  incorpora t ion  of p32 into ATP under  these  c i r c u m s t a n c e s  was lower  
than in the cont ro l .  

Af t e r  inject ion of  4M5HU into the r a t s  in a dose  of 30 m g / k g  no signif icant  d i f fe rences  in the ATP 
content in the l i ve r  we re  found in the expe r imen ta l  and control  s e r i e s .  However ,  the action of this c o m -  
pound in this dose on the act ivi ty of  enzymes  of the Krebs '  cycle  and on phosphoryla t ion  p r o c e s s e s  in the 
mi tochondr ia  was identical  in d i rec t ion  with the act ion of  the s a m e  compound in a dose  of 100 m g / k g  and 
it  d i f fered only in the s m a l l e r  magni tude of the changes produced .  

The A T P  content in the l i ve r  during the action of 30 # g /kg  4MU was 14.1% higher than in the control .  
Inves t igat ion of the speci f ic  radioac t iv i ty  of A T P  showed that  the incorpora t ion  of p32 into the l i ve r  ATP of 
the expe r imen ta l  an imals  took p lace  m o r e  rapidly  than in the cont ro ls .  The P / O  ra t io  in s amples  with 
p o t a s s i u m  g lu tamate  showed a smal l  i n c r e a s e  under  these  c i r c u m s t a n c e s  (P < 0.05). 

The d e c r e a s e  in SDH and MDH activi ty in the l i ve r  mi tochondr ia  obse rved  in m o s t  of t hese  ex p e r i -  
ments ,  e spec ia l ly  a f te r  inject ion of the compounds into the r a t s  in doses  of 100 mg/kg ,  does not ag ree  with 
the hypothesis  that  u rac i l  analogues can s t imu la t e  oxidat ive p r o c e s s e s  in the Krebs '  cycle  [7]. The e n e r g y  
supply of the l i ve r  during exposure  to these  analogues is evidently provided main ly  by the glycolytic  type 
of ATP r e s y n t h e s i s  [8], s ince  accord ing  to the r e su l t s  of the p r e sen t  exper iments  oxidative phosphoryla t ion  
was pa r t ly  inhibited, espec ia l ly  a f t e r  in ject ion of 4MU and 4M5HU into the r a t s  in doses  of 100 mg/kg .  
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