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The intensity of resp i ra t ion  and phosphorylation in the bra in  mitochondria  is reduced in rats  i r r ad ia -  
ted with 600 R. Administrat ion of halascorbin  to the animals increases  the oxygen absorpt ion and es te r i f i -  
cation of inorganic phosphate anct ra i ses  the coefficient of phosphorylat ion.  

Recent investigations [1, 2, 6] have demonstra ted the beneficial  effect of vitamins C and P on the 
course  and outcome of radiation s ickness  in experimental  animals .  This effect is evidently associa ted  
with the part icipat ion of these vi tamins in oxidat ion-reduct ion react ions  in the body. According to some 
workers  [10, 131 the ascorb ic  a c i d - m o n o d e h y d r o a s c o r b i c  acid sys tem part ic ipates  in e lec t ron t r anspor t  
in the r e s p i r a t o r y  chain. Following exposure to ionizing radiation, the oxygen consumption by the t issues  
falls significantly and the process  of oxidative phosphorylafion is dis turbed [3, 5, 121. 

The object of the present  investigation was to study the effect of halascorbin ,  a combination of vita-  
mins C and P, on resp i ra t ion  and oxidative phosphorylation in the bra in  mitochondria of i r radia ted animals .  

EXPERIMENTAL METHOD 

Experiments were carried out on albino rats weighing 180-200 g. The animals were irradiated with 

x rays using the RUM-II apparatus. The total dose of irradiation was 600 R. 

The rats were divided into three groups: group 1-normal animals acting as control; group 2-ir- 

radiated animals; group 3 -irradiated animals receiving halascorbin. 

Halascorbin was given daily, starting from the first day of irradiation, by subcutaneous injection in 

a dose of 5 rng/100 g body weight. On the day of the experiment the product was injected 2-3 h before the 
expe r iment. 

The rats were sacrificed on the 7th, 14th, and 21st day after irradiation. Mitochondria were isolated 

by the usual method. The isolated mitochondria were incubated in the small vessels of a Warburg~s appara- 

tus where the oxygen absorption was determined. The intensity of phosphoryiation was estimated from the 

decrease in inorganic phosphate determined by the Fiske-Subbarow method. In all the'experiments the 

P/O ratio was calculated. Values obtained in the experiments were calculated per mg protein. Protein 
was determined by the biuret method. The results were analyzed by statistical methods. 

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

The resul ts  given in Table 1 show that oxygen absorpt ion by the bra in  mitochondria of the i r radia ted 
animals fell appreciably.  This dec rease  was seen most  c lear ly  on the 7th day and amounted to 31% of the 
oxygen absorpt ion by bra in  mitochondria  of normal  animals .  The difference is s ta t is t ical ly  significant.  
Binding of inorganic phosphorus was reduced by a still g rea te r  degree (58%), so that the phosphorylat ion 
coefficient fell f rom 1.64 to 1.07. Consequently, dissociat ion of oxydation and phosphorylat ion was observed 
in the bra in  mitochondria af ter  i r radia t ion of the rats (600 R). This period of maximal decrease  in oxidative 
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phosphoryla t ion in the b ra in  of the i r r ad ia t ed  an imals  
co r responded  in t ime  to the c l imax  of radia t ion s i ck-  
ness .  By the 14th-15th day a f te r  i r rad ia t ion ,  i .e . ,  by  
the beginning of the r e c o v e r y  per iod ,  no signif icant  
changes in the d i rec t ion of an improvemen t  in r e s p i r a -  
tion and phosphoryla t ion could yet  be observed .  The 
phosphoryla t ion coeff icient  remained  low (1.14). By 
the 21st day the oxygen absorpt ion  by the b ra in  mi to-  
chondria  of the i r rad ia ted  an imals  had inc reased  c o m -  
pa red  with the 7th day a f t e r  i r radia t ion;  the e s t e r i f i -  
cation of inorganic phosphate showed a cor responding  
inc rease .  A tendency toward improvemen t  of the l ink- 
ing of oxidation and phosphoryla t ion was observed .  
The phosphoryla t ion  coefficient  on the 7th day a f t e r  i r -  
radia t ion was 1.07, and on the 21st day 1.17. 

Observa t ions  on the an imals  of group 3 revea led  
the benef ic ia l  e f fec t  of ha l a sco rb in  on r e sp i r a t i on  and 
oxidative phosphorylat ion.  Oxygen absorp t ion  by the 
mi tochondr ia  of the b ra in  of these  an imals  was in- 
c r ea sed  by  27% on the 7th day compared  with the oxy-  
gen absorp t ion  by the mi tochondr ia  of i r r ad ia ted  ani -  
mals  not rece iv ing  ha lascorb in .  Binding of inorganic 
phosphate pa r t i cu l a r l y  was increased  at  this per iod,  to 
the extent of 40%. This d i f ference  is s ta t i s t i ca l ly  s igni -  
f icant ,  as  is c lear  f r o m  Table 2. 

This pa t te rn  r ema ined  on the following days,  i .e . ,  
e s t e r i f i ca t ion  of inorganic phosphate inc reased  ~ome-  
what m o r e  than the in tensi ty  of oxygen absorpt ion .  The 
coeff icient  of phosphoryla t ion P /O  was the re fo re  
higher  in the an imals  rece iv ing  ha la sco rb in  at al l  
s tages  of the invest igat ion than in i r rad ia ted  an imals  
not r ece iv ing  this product .  

The exper imen ta l  r e su l t s  thus indicate a cons id-  
e rab le  depress ion  of r e sp i r a t ion  and d issoc ia t ion  of 
oxidative phosphoryla t ion  in the b ra in  mi tochondr ia  
a f t e r  i r rad ia t ion .  

The work  of Shamrai  [7, 9] and Platonov [4] has  
shown that  v i t amin  P (polyphenols),  which pa r t i c ipa tes  
in the enzymic  oxidation of ascorb ic  acids into dehydro-  
a sco rb ic  acid,  which is readi ly  t r anspo r t ed  through 
biological  m e m b r a n e s ,  is essen t ia l  for  the a s s imi l a t ion  
of v i t amin  C by the body.  Invest igat ions by Mart in and 
c o - w o r k e r s  [11] and by  Shamrai  and c o - w o r k e r s  [8] 
have shown that  dehydroascorb ic  acid pene t ra tes  r e a d -  
ily through the b lood-bra in  b a r r i e r  and accumula tes  
rapidly  in the b r a in  t i s sues ,  undergoing reduct ion in 
the cel ls  into a s co rb i c  acid.  
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