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Chronic expe r imen t s  on young noninbred albino ra t s  showed that sy s t ema t i c  admin is t ra t ion  
of lipid perox ides  (sunflower oil containing 2.0% perox ides  as iodine) leads to a m a r k e d  de-  
c r e a s e  in the l eve l s  of thiamine,  r iboflavin,  pantothenic and nicotinic acids,  pyridoxine,  b io -  
tin, inositol,  and pa ra - aminobenzo i c  and folic acids in the l iver .  It is postula ted that  the 
intensif icat ion of f r e e - r a d i c a l  oxidation developing under the influence of exogenous lipid 
peroxides  affects  not only the lipid l a y e r s  of the cel ls ,  but also their  coenzyme sys t ems .  

In the mode rn  view [2, 7, 12] organic peroxides ,  including lipid peroxides ,  can b r e a k  down to produce  
highly ac t ive  f r ee  rad ica l s .  Exper imen t s  on perox ides  of sunflower oil by  the e lec t ron  pa ramagne t i c  r e s o n -  
ance method have shown [4] that  these  lipid peroxides  can b r e a k  down to fo rm f ree  rad ica l s  f rom nonpara -  
magnet ic  indophenol molecu les .  It has  a lso  been shown that  the peroxides  of sunflower off can intensify the 
f r e e - r a d i c a l  oxidation of t i s sue  biolipids,  accompanied  by disorganizat ion of cell  m e t a b o l i s m  or  even by  
dis in tegra t ion of cell s t r uc tu r e s .  

Since v i tamins  a r e  an impor tan t  component  of normal ly  metabol iz ing  ce l l s  and s ince mos t  of them p e r -  
f o r m  coenzyme functions [10], it was decided to study how the intensif icat ion of f r e e - r a d i c a l  oxidation in the 
t i s sue  l ipids of the l i ve r  is r e f l ec ted  in the v i tamin  content  of the organ. 

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

Noninbred albino r a t s  weighing init ial ly 135-140 g were  used in the exper imen t s .  The animals  were  
divided into two groups  with 12 in each group:  1) exper imenta l  and 2) control .  The an imals  of both groups 
were  kept on a diet including pro te in  (edible casein) 18%, fats  (sunflower oil) 30%, ca rbohydra tes  {potato 
s tarch)  52% by ca lor i f ic  value, as well as the essen t ia l  amount of v i tamins  [11] and mixed sa l t s  [14]. 

As the source  of lipid peroxides  the animal  of group 1 r ece ived  with the i r  diet sunflower oil which had 
been spec ia l ly  oxidized by  a rapid kinetic method [13] at 85~ and aera ted  at the ra te  of 60 l i t e r s / h .  The 
an imals  of group 2 (control) r ece ived  unoxidized oil. The c h a r a c t e r i s t i c s  of the oil be fo re  and af ter  oxida- 
tion are  given in Table 1, which shows that a r e su l t  of oxidation of the oil there  was a sha rp  i nc r ea se  only 
in the content of pe rox ides  and the other indices of oxidation remained  v i r tua l ly  unchanged, This  shows that  
autooxidation of the oil was at i ts  initial  s tage when the peroxide  content was high, but the content  of end 
products  of rad ica l  autooxidation was sti l l  low. To avoid apprec iab le  changes in the future both s amp le s  of 
oil were  deae ra t ed  and were  kept  throughout the expe r imen t  on the an imals  at 0~ in an a tmosphere  of CO 2. 

The durat ion of the expe r imen t s  on the an imals  was 10 weeks,  dur ing which sys t ema t i c  observa t ions  
were  made on growth and development  of the animals .  Definite inhibition of growth of the exper imenta l  r a t s  
was observed.  
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TABLE 1. Charaz ter i s t ics  of Sunflower Oil 

Index Before oxidation After oxidation 

Peroxides  (in % as iodine) 0.05 2.0 
Epoxides (in % oxygen) 0.015 0.02 
Acid number  (in mg KOH) 2.2 2.2 

TABLE 2. Comparat ive Data for Vitamin Content in Liver  of Animals 
(in p g / g  f resh  tissue) 

Vitamin 

Thiamine . . . . . . . . . . . . . . . . .  
Riboflavin . . . . . . . . . . . . . . . . . . . .  
Pantothenic acid . . . . . . . . . . . . . .  
Nicotinic acid , ...... '. �9 

pyridoxine . . . . . . . . . . . . . . . . .  
Biotin . . . . . . . . . . . . . . . . . . .  
Inositol . . . . . . . . . . .  �9 . . . . . . .  
Para-aminobenzoic acid . . . . . .  

F o l i c  a c i d  . . . . . . . .  . . . . . . . .  

Group of animals 
experimental content 

(1) (2) 

7,52+-0,81 
21,14-----1,04 
33,66-+ 1,22 

300,9 -+2,3 
4,36• 
0,10+-0,02 

814,1 • 
3,05• 
7,92+-0,32 

10,04--0,18 
36,67• 
44,0 + 1,84 

338,1 ~-4,0 
5,79--+0,64 
0,22+--0,03 

897,8 ---+9,7 
5,47+-0,32 
9,65+-0,45 

< 0,02 
< 0,001 
<0,001 
<0,001 
<0,02 
<0,02 
<0,001 
<0,001 
<0,Ol 

Note. Content of dry  substances (in %): group 1) 39.6 * 0.2, group 2) 
38.6 * 1.2. 

In homogenates of f resh  l iver  comparat ive  studies of the vitamin content were made [1, 3]. 

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

It follows f rom the resul ts  given in Table 2 that in the l iver  of the animals receiving oil with a high 
peroxide content with their  food there was a marked decrease  in the content of all vitamins of the B group 
tested. Since the experimental  conditions for  the two groups of animals differed only in the content of lipid 
peroxides  in the diet, the  cause of the dec rease  in the vitamin level in the l iver  must  be regarded as the 
lipid peroxides.  

The resul ts  of these experiments  suggest  that the intensification of f r ee - r ad i ca l  oxidation in the t issue 
biolipids developing under the influence of exogenous lipid peroxides a r i ses  not only in cell  biolipids, but 
also affects vi tamins of the coenzyme sys tems.  This leads ult imately to general  disorganizat ion of cell 
metabol ism [4-6]. 

The resul ts  a re  in agreement  with the views put forward by Tarusov  and la ter  developed by him and 
his followers [8, 9] on f r ee - rad ica l  oxidative p rocesses  in living t issues.  
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