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Grigorova N.V., Eshchenko J.V., Bovt V.D., 

Omelyanchik V.M., Eshchenko V.A. 
 

METALS CONTENT IN -INSULOCYTES OF MICE AND RATS UNDER INSULAR 
APPARATUS HIPOFUNCTION AND IT’S CORRECTION 

 
In experiments on mice and rats it was shown that zinc, magnesium and insulin content decreases 

under insular apparatus hypofunction, induced by alloxan injection. These changes were loosened in the 
cases of subsequent giving zinc and magnesium mixture and also insulin. 
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 – 1,5 ± 0,12 . .            -
    20%,  –  27%. 
           40%,  

–  33%.        60%  47%. 
 1. 

   8-      
-        (  ± m) 

 , . . 
  

8-   

 (  ) 
(n=17) 0,5  ±0,03 1,5 ± 0,12 

  
(n=14) 0,4 ± 0,02** 1,1 ± 0,07** 

  
(n=15) 0,3 ± 0,02*** 1,0 ± 0,05*** 

  
(n=12) 

0,2 ± 0,01*** 
               ### 

0,8 ± 0,06*** 
             ## 

 
: * -   < 0,05;  ** -  < 0,01;  *** -  < 0,001    

 ; ## -  < 0,01; ### -  < 0,001     
    

 
    ,           ,   

.      ,         
     . 

             40%, 
 –  33%,          .   

          60%,  – 53%. 
 

 2. 
   8-     

           (  ± m) 
 

 , . . 
  

8-   

 (  ) 
(n=17) 0,5 ± 0,03 1,5 ± 0,12 

  
(n=13) 0,3 ± 0,01*** 1,0 ± 0,06*** 

  
(n=15) 0,3 ± 0,02*** 1,0 ± 0,05*** 

  
(n=11) 

0,2 ± 0,02*** 
               ### 

0,7 ± 0,05*** 
              ### 

 
: * -   < 0,05;  ** -  < 0,01;  *** -  < 0,001    ; 

### -  < 0,001       
 



    
 

56 

       .    
,    ,        

 -     43%,   -  30%.  
  ( )     2,0±0,15 . .  , 2,1 ± 0,16 

. . -  , 1,9 ± 0,14 . . -   .     
    ,   ,  30%  , 38% -  , 47% -  

.           40%  
, 33% -  , 37% -   .      

      55%, 52%  53%.       
        25%  , 29% -  , 25% 

-   . 
 3. 

   8-    ,  ,    
      (  ± m) 

 
 , . . 

 
     

 (  ) 
(n=17) 2,0 ± 0,15 2,1 ± 0,16 1,9 ± 0,14*** 

  
(n=14) 1,4 ± 0,08*** 1,3 ± 0,4*** 1,0 ± 0,06*** 

  
(n=15) 1,2 ± 0,09*** 1,4 ± 0,10*** 1,2 ± 0,08*** 

  
(n=12) 

0,9 ± 0,06*** 
### 

1,0 ± 0,06*** 
# 

0,9 ± 0,05*** 
## 

 
: * -   < 0,05;  ** -  < 0,01;  *** -  < 0,001     ; 

# -  < 0,05; ## -  < 0,01; ### -  < 0,001        
 

 ,  , ,      ,   
 .          . 
         25%  , 28% -  , 53% - 

 .             
50%  , 48% -  , 47% -   .       

        23%  , 22% -  , 20% -  
. 

 ,          
 ,     ’      -  

 .           
 ,      .        

     .     
       ,    .  

             
    . 

 4. 

   8-   ,  ,    
      (  ± m) 

 , . . 
     

1 2 3 4 



    
 

57 

1 2 3 4 
 (  ) 

(n=17) 2,0 ± 0,15 2,1 ± 0,16 1,9 ± 0,14*** 

  
(n=13) 1,5 ± 0,12* 1,3 ± 0,10*** 0,9 ± 0,05*** 

  
(n=15) 1,2 ± 0,09*** 1,4 ± 0,10*** 1,2 ± 0,08*** 

  
(n=11) 

1,0 ± 0,07*** 
# 

1,1 ± 0,09*** 
# 

0,8 ± 0,06*** 
# 

: * -   < 0,05;  ** -  < 0,01;  *** -  < 0,001    
; # -  < 0,05       

 

 

1.  ,            
    . 

2.     ,    ,      
  ,     . 

3.    -          
     . 

 

1.  . .,  . .,  . .,  . .   ( , 
, ). – .: , 1991.– 496 . 

2.  . . .– .: , 2000.– 671 . 
3.  . .,  . .          

    //  , 2003.- 1.– . 112-116. 
4.  . .    // , 1978.– . 20,- 8. – . 927 – 933. 
5.  . .   .- : , 1983.-233 . 
6.  . .    . – .: , 1971. – 172 . 
7.  .,  .  .– .: , 1983.–320 . 
8. Bettger W.T., O'Dell B.L. A critical physiological role of zinc in the structure and function of 

biomembranes // Life Sci.,1981. – Vol. 28. – P. 1425 – 1438. 
9. Bray T.M., Bettger W.J. The physiological role of zinc as an antioxidant // Free Radic. Biol. Med., 1990. 

– Vol. 8, 3. – P. 281 – 291. 
10. Chausmer A.B. Zinc, insulin and diabetes // J. Coll. Nutr., 1998. – Vol.17,- 2. – . 109 – 115. 
11. Furner A.J. Exploring the structure and function of zinc metallopeptidase: old enzymes and new 

discoveries // Biochem. Soc. Frans. – 2003. – Vol. 31,- Pt 3. – P. 723 – 727. 
12. Parkin G. Synthetic analogs of zinc enzymes // Met. Ions Biol. Syst., 2001. – Vol.38. – P. 411 – 460. 
13. Rahuel-Clermont S., French C.A., Kaarsholm N.C., Dunn M.F., Chon C.I. Mechanisms of stabilization of 

the insulin hexamer through allosteric ligand interactions //Biochemistry. – 1997. – Vol. 36,- 19. – . 
5837 – 5845. 

14. Tan X., Bramlett M.R., Lindahe P.A. Effect of Zn on acetyl coenzyme A synthase: evidence for a 
conformational change in the alpha subunit during catalysis //J. Am. Chem. Soc., 2004. – Vol.126,- 

19. – . 5954 – 5955. 
15. Toyama A., Takahashi Y., Takenchi H. Catalytic structural role of metal free histidine residue in bovine 

Cu – Zn superoxide dismutase //Biochemistry, 2004. – Vol.43,- 16. – . 4670 – 4679. 
16. Vallee B.L. Zinc: biochemistry, physiology, toxicology and clinical pathology // Biofactors, 1988. – 

Vol.1. – P. 31 – 36. 
17. Vallee B.L., Auld D.S. Zinc coordination, function, and structure of zinc enzymes and other proteins// 

Biochemistry, 1990. – Vol.19. – P. 5647 – 5659. 
18. Vallee B.L., Falchuk K.H. The biochemical basis of zinc physiology // Physiol. Rev., 1993.-Vol.73,- 1.-

P. 79-118. 
 
 



    
 

58 

Grigorova N.V., Mirgorodskaya K.P., 
Eshchenko J.V., Bovt V.D., Eshchenko V.A. 

 
INFLUENCE OF PHYSICAL LOAD ON ZINC AND INSULIN  

CONTENT IN THE CELLS OF VARIOUS AGE RATS 
 

Zinc and insulin content in pancreatic B-cell was decreased in young, old and stressed with physical 
load rats. This metal and hormone quality in those cells of young and old animals subjected to such load was 
lower than that in adult stressed rats. Changes of zinc concentration in mentioned cells were in accordance 
with insulin content changes. Zinc deficit in B-insulocytes was accompanied by this metal content decrease 
in other cell types of various age animals. 
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