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THE EFFECT OF EARLY POSTNATAL OVERNUTRITION  

ON PROOXIDANT-ANTIOXIDANT BALANCE AND NO-SYNTHASE  
ACTIVITY IN OLD RATS TISSUES 

Yu.V. Nikitchenko, V.N. Dzyuba, .S. Popovich, . . Sheremet, V.V. Bondar  
Scientific-research Institute of Biology of V.N. Karazin Kharkov National University, Ukraine 
 
The peculiarities of changes of prooxidant-antioxidant balance, thyroid status and NO-synthase activity in 

tissues of 20-month-old rats after overnutrition during first month after birth were investigated. It was found 
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out that body weight, thyroxine concentration, lipid hydroperoxides content and NO-synthase activity in ex-
perimental rats were higher than in control ones. At the same time Se-dependent glutathione peroxidase activ-
ity was significantly decreased in liver of experimental rats. It is assumed that prooxidant-antioxidant system 
and thyroid state may be ones of the key links of the mechanism determining rats surviving in conditions of 
overnutrition. 

KEY WORDS: overnutrition, prooxidant-antioxidant balance, thyroid status, NO-synthase activity, rats 

     
    

   ,  
,    (  

, , - - -
)     ( , 

, ),    
 [1, 2].    -

     -
  ,    � -

  [1].   
     
    -

    . -
      -

     -
  ,     -
 ,   -
   [3-5].    

    -
    -

   [6, 7].   
  �   ,   -

     
   , 3- , 

,      
   -

,     -
 (  1-  3-  )  

  ,   
   [7, 8]. 
    - -

  «     
  - -
  » (   

 0109U001341),    
    

  . . . 
     

 , - -
   NO-  -

   , 20- , -
,     

    . 
   

  - -
 , NO-  -

       
20-  -     -

    
   ,  -

     
 ( , 1986).  

     
   -

    
        -

  [1].    -
 ,     8 � 10 

      .  
 1      
     -
. 

 ,  -
  .   -

   . 
, ,    -

  100  -HCl  (  7,4). -
    

     100  -
HCl  (  7,4)  1 .  800 

./ .     
�    � 1:3.  

   -
 ( )     
  Ohkawa et al. [9],    

 �   Asakawa et al. [10].  
   -

    
Specord UV VIS    -

  535  520 .  -
    -

    ( ), 
    

 1,56·105 -1· -1,  1    1 
  . 

 ( )  
(  1.11.1.9)    -

     -
  340  [11]     

NADPH/   1    1  , 
    

 6,22·103 -1· -1.  -
-   ( ) (  

1.16.3.1)    ,  
   [12].   -

  530 ,  -
   /   

. NO-   (  
1.14.13.39)     

  340   -
  NADPH  ,  -

 0,1  -HCl ,  7,4, 1  
CaCl2, 0,08  NADPH  0,011  L-

,   [13].  -
    37   

,     -



. . . - . 2010.  898 

 14

   0,05   
NO-  L-NNA.   -

      -
   [14].  

   -
  540 .   

   -
  (  NaNO2).  -
 (T4)   (T3)  -

    -
     

 «Total T4 RIA»  «Total T3 RIA» 
 IMMUNOTECH (  -

).    ,  -
,    Lowry et al.  

 Miller [15]. 
    

   �  -
  «Statistika V.6».    

     
  .    -

  ,  -
,  t-  ' -

.    -
  <0,05. 

   
    -
     -

   ,  
   1-   -

  32,6%     
 ( . 1).  

 1 
      

    
    ( ±m; ; n=12-107) 

,    
1   53,1±1,8   70,4±1,5* 
2 123,0±4,2 159,9±3,3* 
3 199,0±3,7 231,5±3,9* 
4 246,1±3,0 278,1±4,4* 
5 274,0±6,2 301,6±4,3* 
11 403,2±6,7 434,5±7,1* 
14 420,0±5,9 451,0±6,5* 
20 467,8±8,4 503,0±7,9* 

: 
* � P<0,05      

2 
    

     

       2  20  
    

.  T3     -
 ,    3-   

[8],  ,   T4  
 ,    ( . 2). 

    
    [1],  , 

    T4    -
    21-31- -

 .  �     -
,        

  ,    -
  ,   

    
[7]. 

 2 
      

    
       

  ( ±m; n=6-8) 
,  

   
T4, /     62,8±2,2 74,7±3,6* 
T3, /     1,38±0,06 1,41±0,04 

: 
* � P<0,05      
 

    -
   ( ) -

,        
      -

     
    (  

16,0  19,9 %, )  ( . 3). 
     -

      -
     -

      , 
3- , ,    

    -
  [8].    

     -
     

Se-   . 
     -

,  20-   Se-   -
      

( . 3).  

 3 
          

-      ( ±m; n=7-8) 
,     

, ,  /    0,231±0,012 0,268±0,010* 
, ,  /     2,06±0,15   2,47±0,08* 

 , ,  NADPH/ ·   481,5±29,9 433,0±18,2 
Se-  , ,  NADPH/ ·    221,6±18,8 226,0±11,9 
Se-  , ,  NADPH/ ·    258,9±16,6 207,0±13,3* 
Se-  , ,  NADPH/ ·     3,34±0,09   3,50±0,15 

, , /    1,66±0,10   1,77±0,20 
: 

* � P<0,05      
 



 « ». . 19 
 

 15

     -
  Se-      

 -  -
     . 
   Se-     -

 20-  ,   
 ,   , 

     ( . 
3). 

   ,   -
     ,  

,      
        

[16].  NO·     
    -

  L-  -  -
-   -
 NO-   -  

  NO-  
[4, 5, 16]. 

  . 4  ,  NO-
    , 

,    20-    
      

    64,7, 104,8, 38,6  
75,0 %, .  �     

,    -
    NO·- -

     . 
   NO·-

       
[16].   . 4  ,  

     -
     ,  

      -
. 
 NO·-    

   , -
 NO·   NADPH-  
 ,   -

    , ·OH-
     . [16].  

 ,   NO-  
     

    [17].    
 ,      -

 ,  ,   NO-
     -
, ,   -

,   � ,  
     [16].  

  NO-    -
      -
 -  -
   20-   
. 

 
 4  

         NO-  
        ( ±m; n =7-8) 

,     
NO-  ,  NADPH/ ·   

  52,82±2,39   88,42±6,33* 
  60,29±4,02 123,50±12,90* 
 57,27±5,57   79,38±7,20* 
  32,15±4,30   56,27±8,59* 

 ,  NO2/   
  0,360±0,019  0,411±0,008* 

  0,540±0,015  0,503±0,017 
 0,480±0,035  0,467±0,031 
  0,340±0,018  0,347±0,021 

: 
* � P<0,05      
 

 ,   ,  
     -

    -
  ,  , 

    NO- -
 .     -

     
 Se-  -

 .  , ,  
       -

     
[8],   ,  -

      
-    

 ,   -
   . 

    -
    

,      �  
, ,    -

     
   - -

    .  

 
   -

     -
    -

 , NO-  -
    -

      -
 : 



. . . - . 2010.  898 

 16

1.      -
   1-    32,6 

%     -
    (2-20 ) -

     
    -

.    -
  ,   -

   18,9 %. 
2.      

    -
      -

       
  ,    

 .  
3.    ,   

 ,  -
  Se-  -

 . 
4. NO-     

, ,    20-
      

     -
  64,7, 104,8, 38,6  75,0 %, -

.    -
      

 . 
    -

    
  �   

-  , 
     

 ,    -
     -

 .  

  
1.            / 

. . , . . , . .  [  .] // .   . � 1992. � 

. 2,  4. � . 339�347. 
2. Prenatal and postnatal pathways to obesity: different underlying mechanisms, different metabolic out-

comes / N.M. Thompson, A.M. Norman, S.S. Donkin [et al.] // Endocrinology. � 2007. �Vol. 148, N 5. � 
P. 2345�2354. 

3. Proton leak and hydrogen peroxide production in liver mitochondria from energy-restricted rats / J.J. 
Ramsey, K. Hagopian, T.M. Kenny [et al.] // Am. J. Physiol. Endocrinol. Metab. � 2004. � Vol. 286, 

 1. � P. E31�E40. 
4.  . .      / . .  //  . . � 

2005.   2. � . 143�144. 
5. Mitochondria and mitochondrial nitric oxide synthase alterations participate in energetical dysbalance, 

aging and age-related diseases / R. Dzurik, Z. Krivosikova, K. Stefikova [et al.] // Bratisl. Lek. Listy. � 
2006. � Vol. 107,  11-12. � P. 405�411. 

6. Yu B. P. Dietary restriction downregulates free radical and lipid peroxide production: plausible mecha-
nism for elongation of life span / B.P. Yu, B.O. Lim, M. Sugano // J. Nutr. Sci. Vitaminol. (Tokyo). � 
2002. � Vol. 48,  4. � P. 257�264. 

7.  . .        -
          / 

. . , . . , . .  //  . � 2008. � . 21,  2. � . 
235�239. 

8.            / 
. . , . . , . .  [  .] // . . � 2009. � . 11,  4. � . 159�

161. 
9. Ohkawa H. Assay for lipid peroxides in animal tissues by thiobarbituric acid reaction / H. Ohkawa, N. 

Ohahi, K. Jadi // Anal. Biochem. � 1979. � Vol.. 95,  2. � P. 351�358. 
10. Asakawa T. Coloring condition of thiobarbituric acid test for detecting lipid hydroperoxides / T. Asa-

kawa, S. Matsushita // Lipids. � 1980. � Vol. 15,  3. � P. 137�140. 
11.  . .        

  ( , -   - ) 
    / . . , . .  // .  . � 

1976. � . 226,  3. � . 705�708. 
12. Ravin H. A. Rapid test for hepatolenticular degeneration / H. A. Ravin // Lancet. � 1956. � Vol. 1. � P. 

7267�7271. 
13. An assay method for nitric oxide synthase in crude samples by determining product NADP+ / W. Wang, 

N. Inoue, T. Nakayama [et al.] // Anal. Biochem. � 1995. � Vol. 227,  2. � P. 274�280. 
14. Analysis of nitrate, nitrite and [15N] nitrate in biological fluids / L. C. Green, D. A. Wagner, J. Glogowski 

[et al.] // Anal. Biochem. � 1982. � Vol. 126. � P. 131�138. 
15. Miller S. I. Protein determination for large numbers of samples / S. I. Miller // Anal. Chem. � 1959. � 

Vol. 31,  5. � P. 964�966.  
16.  .    / . . , . . , . . 

 [  .]. � . :  « », 2006. � 556 .  
17. Inhibition of nitric oxide synthase enhances superoxide activity in canine kidney / D.S. A. Majid, A. Ni-

shiyama, K.E. Jackson [et al.] // Am. J. Physiol. Regul. Integr. Comp. Physiol. � 2004. � Vol 287. � P. 
R27�R32. 

  . .,  . .,  . .,  
 . .,  . ., 2010 

 


