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(1 ) 
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3.2  ( )-      
 

        

      

  : NADPMDH, NADPGDH, NADIDH, 

GR  R_NADPGDH ( . 3.2.1). 

  3.2.1  ( )-   ( /1 

 )        

  (  (
25

; 
75

)) 

   N=6   
N=9 

 

G6PDH 6,255 (0,680;10,351) 5,909 (0,314;30,931) 0,08 
G3PDH 2,396 (1,076;6,345) 3,481 (0,314;10,864) 0,4 
LDH 28,452 (5,943;75,268) 20,012(0,314;125,138) 0,5 
NADPMDH 3,746 (0,023;8,748) 10,928 (0,314;46,003) 0,005 
NADPGDH 1,994 (0,573;4,190) 3,351 (0,000;10,789) 0,008 
NADPIDH 3,374 (1,337;6,778) 7,824 (0,314;24,901) 0,3 
MDH 21,056 (8,137;51,266) 30,163(0,314;194,092) 0,1 
NADGDH 17,133 (1,213;38,807) 14,404 (0,000;61,660) 0,16 
NADIDH 3,504 (0,085;11,095) 13,402 (0,314;65,002) 0,05 
R_LDH 12,955 (0,000;49,230) 5,003 (0,000;29,911) 0,2 
R_MDH 14,416 (0,000;53,751) 1,680 (0,000;7,184) 0,5 
GR 0,014 (0,000;0,073) 1,827 (0,020;7,184) 0,005 
R_NADGDH 3,567 (1,189;8,933) 6,520 (0,314;24,733) 0,9 
R_NADPGDH 0,160 (0,042;0,327) 2,943 (0,073;8,124) 0,02 

 

: NADPMDH, NADPGDH, NADIDH   

   .   

  GR       

  .  ,  

      , ,  

       

 .  

 R_NADPGDH     

       .  
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 2- .       

     

         

     . 

         

    LDH  MDH,   

NADGDH   ( . 3.2.2). 

 3.2.2  ( )-   ( /1  

)         

 (  (
25

; 
75

)) 

   
N=5 

 
 N=5 

 

G6PDH 7,936 (0,284;24,529) 5,909 (0,551;48,113) 0,7 
G3PDH 2,012 (0,447;5,034) 3,762 (0,705;14,050) 0,3 
LDH 4,025(13,575;136,464) 3,120 (1,634;126,827) 0,008 
NADPMDH 5,411 (0,826;21,790) 7,624 (1,145;36,578) 0,1 
NADPGDH 1,937 (0,000;7,524) 1,817 (0,036;8,145) 0,08 
NADPIDH 4,539 (1,801;8,744) 4,513 (1,145;9,855) 0,5 
MDH 2,422 (3,245;72,275) 2,109 (1,145;176,441) 0,05 
NADGDH 2,316 (0,000;85,266) 4,225 (1,145;142,303) 0,02 
NADIDH 10,102 (0,024;50,676) 6,924 (0,895;33,799) 0,09 
R_LDH 0,318 (0,000;2,227) 6,811 (0,000;40,542) 0,1 
R_MDH 0,351 (0,000;2,455) 0,397 (0,000;1,634) 0,5 
GR 0,032 (0,000;0,096) 0,409 (0,000;1,634) 0,4 
R_NADGDH 2,181 (0,000;8,043) 2,885 (0,578;6,395) 0,19 
R_NADPGDH 0,798 (0,205;1,721) 0,571 (0,014;1,634) 0,14 
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  ,      

      . 

 MDH       

  .   ,  

NADGDH   . NADGDH – 
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 ,      2-

,      .  

 , - ,   

          

 . 

      

    ,   

 .  

        

   R_LDH    

R_NADPGDH ( . 3.2.3).  

 3.2.3  ( )-   ( /1  

)        

  (  ( 25; 75)) 
   N=6 

 
  

N=5 
 

 

G6PDH 6,255 (0,680;10,351) 7,936 (0,284;24,529) 0,08 
G3PDH 2,396 (1,076;6,345) 2,012 (0,447;5,034) 0,4 
LDH 28,452 (5,943;75,268) 4,025(13,575;136,464) 0,18 
NADPMDH 3,746 (0,023;8,748) 5,411 (0,826;21,790) 0,1 
NADPGDH 1,994 (0,573;4,190) 1,937 (0,000;7,524) 0,08 
NADPIDH 3,374 (1,337;6,778) 4,539 (1,801;8,744) 0,5 
MDH 21,056 (8,137;51,266) 2,422 (3,245;72,275) 0,15 
NADGDH 17,133 (1,213;38,807) 2,316 (0,000;85,266) 0,5 
NADIDH 3,504 (0,085;11,095)  10,102 (0,024;50,676) 0,13 
R_LDH 12,955 (0,000;49,230) 0,318 (0,000;2,227) 0,05 
R_MDH 14,416(0,000;53,751) 0,351 (0,000;2,455) 0,15 
GR 0,014 (0,000;0,073) 0,032 (0,000;0,096) 0,1 
R_NADGDH 3,567 (1,189;8,933) 2,181 (0,000;8,043) 0,5 
R_NADPGDH 0,160(0,042;0,327) 0,798 (0,205;1,721) 0,01 

 

       

   GR  R_NADPGDH ( . 3.2.4).  
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   ,  

  . 

 3.2.3  ( )-   ( /1  

)        

  (  ( 25; 75)) 
   

N=9 
 

 
 N=5 

 

 

G6PDH 5,909 (0,314;30,931) 5,909 (0,551;48,113) 0,15 
G3PDH 3,481 (0,314;10,864) 3,762 (0,705;14,050) 0,07 
LDH 20,012(0,314;125,138) 3,120 (1,634;126,827) 0,09 
NADPMDH 10,928 (0,314;46,003) 7,624 (1,145;36,578) 0,1 
NADPGDH 3,351 (0,000;10,789) 1,817 (0,036;8,145) 0,5 
NADPIDH 7,824 (0,314;24,901) 4,513 (1,145;9,855) 0,4 
MDH 30,163(0,314;194,092) 2,109 (1,145;176,441) 0,19 
NADGDH 14,404 (0,000;61,660) 4,225 (1,145;142,303) 0,14 
NADIDH 13,402 (0,314;65,002) 6,924 (0,895;33,799) 0,15 
R_LDH 5,003 (0,000;29,911) 6,811 (0,000;40,542) 0,1 
R_MDH 1,680 (0,000;7,184) 0,397 (0,000;1,634) 0,5 
GR 1,827 (0,020;7,184) 0,409 (0,000;1,634) 0,04 
R_NADGDH 6,520 (0,314;24,733) 2,885 (0,578;6,395) 0,08 
R_NADPGDH 2,943 (0,073;8,124) 0,571 (0,014;1,634) 0,05 

 

 ,  ,    

        in 

vivo,       . 

  



   

 

38 

 

Ч  
 

1.          
      
     .  

2. ,    ,   
    ,   

 NADPMDH, NADPGDH, NADIDH, GR  R_NADPGDH. 

3.          
      

LDH, MDH    NADGDH.  

4.         
    R_LDH   

 R_NADPGDH.      
     GR  

R_NADPGDH. 

 



   

 

39 

 

  
 - -5’-  

- -5’-  

3  - -3-  

6  - -6-  

 -  

 -  

 -   

.  -    ( ) 

.  -    

.  -   -   

 –    

-  

+ -   

 -   

+-   

- -   

 - -   

 - -   

- -   ( -
) 

 - -   

-  - -    

- - -   ( ) 

-  -  -    

- - -    

-   



   

 

40 

 

   
1. , . .  .    

 / . .  - .:  - , 2009. - .907-
911. 

2. Inkielewicz-Stępniak, I. Effect of exposure to fluoride and 
acetaminophenb on oxidative/nitrosative status of liver and kidney in 
male and female rats / Inkielewicz-Stępniak I., Knap N. // 
Pharmacological reports.-2014.- №64.- P.902-911.  

3. , . .       
  /  . .,  . .,  . ., 

 . . //     . – 
2015. – № 1. – . 23–26. 

4. , . .       
  /  . .,  . ., 

 . .//     
.- 2012.-№12.- . 17-20. 

5. , . .       
 (Viviparus viviparus)   -  / 

 . .,  . .,  . .,  . .// 
 . :  .- 2014.- № 5.- .14-19. 

6. Chioca, L.R. Sodium Fluoride does not Alter Sperm Production or Sperm 
Morphology in Rats / L. R. Chioca, [et al.]// Brazilian Archives of 
Biology and Technology.- 2015.- V.55.- №2.- P.257-262. 

7. , . .      
  , ,      

     /  . .,  . .// 
    .- 2014.- № 5.- . 592. 

8. Wei, W. Effect of Fluorosis on Liver Cells of VC Deficient and Wild 
Type Mice / W. Wei [et al.]//Scientific World Journal.- 2014.-V.2014.- 8 
p. 

9. Gutiérrez-Salinas, J. In Vitro Effect of Sodium Fluoride on 
Malondialdehyde Concentration and on Superoxide Dismutase, Catalase, 
and Glutathione Peroxidase in Human Erythrocytes / J. Gutiérrez-Salinas 
[et al.]// The ScientificWorld Journal.- 2015.-V.2015.- 7 p. 

10. Leite, A. L.  Proteomic Analysis of Gastrocnemius Muscle in Rats with 
Streptozotocin-Induced Diabetes and Chronically Exposed to Fluoride / 
A. L. Leite [et al.]// PLoS One.- 2014.- V. 9.- I.9.-P. 1-10. 

11. Dirks, B.: The benefits of water fluoridation/ Dirks B.// Caries Res. -
1974.- №8.- P. 2-15. 



   

 

41 

 

12. , .   /  . - 
.: , 1985. - 496 . 

13. Wimalawansa, S. J. The role of ions, heavy metals, fluoride, and 
agrochemicals: critical evaluation of potential aetiological factors of 
chronic kidney disease of multifactorial origin (CKDmfo/CKDu) and 
recommendations for its eradication / S. J. Wimalawansa // Environ 
Geochem Health. - 2016 – № 38. - P. 639–678. 

14. Wasana1, H. M. S. The impact of aluminum, fluoride, and aluminum–
fluoride complexes in drinking water on chronic kidney disease / H. M. S. 
Wasana1 [et al.] // Environ Sci Pollut Res. – 2015. - № 22. - P. 11001–
11009. 

15. , . .    
     -  

: . . … . . : 14.03.03 /   
.- ., 2017. – 24 . 

16. , . .   : -  
 (  ) / . .  //  . : 

   . -2013. - . 18. – № 2(18). – . 274-
283. 

17. , . .     
      

   /  . . [  .] //   .- 
2017.- .16.- №3.- . 2-11. 

18. , . .   / . . , . . .- .: 
, 2007.- 512 . 

19. Campbell, A. D. Determination of fluoride in various matrices / A.D. 
Campbell // Pure & App. Chem.- 1987.- Vol. 59.- №. 5, P. 695-702. 

20. Zuo, H. Toxic effects of fluoride on organisms / Zuo H. [et al.] // Life 
Sciences.- 2018.- Vol. 198.- P. 18-24. 

21. Wei, Y. Comparative proteomic analysis of fluoride treated rat bone 
provides new insights into the molecular mechanisms of fluoride toxicity 
/ Y. Wei // Toxicology Letters.- 2018.- Vol. 291.- P. 39-50. 

22. , . .,    
     

  / . . , . .  // 
. . - 1989. - № 11. - . 23-25. 

23. Hongrui, G. Effects of sodium fluoride on blood cellular and humoral 
immunity in mice /Hongrui Guo [et al.]// Oncotarget.- 2017.- Vol. 8.- № 
49.- P. 85504-85515. 



   

 

42 

 

24. Sananda D. Fluoride Fact on Human Health and Health Problems: A 
Review / Sananda D, Biplab G // Medical & Clinical Reviews.- 2016.- 
Vol.2.- № 1.- 6 . 

25. Martınez-Mier, E.A. Fluoride: Its Metabolism, Toxicity, and Role in 
Dental Health / E. A. Martınez-Mier // Journal of Evidence-Based 
Complementary & Alternative Medicine.- 2014.- № 3.- P.83-92. 

26. Kivraka, Y. Effects of fluoride on anxiety and depression in mice / 
Kivraka Y.// Fluoride.-2012.-V. 45.- I.3. -P. 302-306. 

27. , . .      
      /  .  [  .].// 

 .- 2014.- № 11. – .696-700. 
28.  .  - : 

-      : .  . 
– .: , 1993 . – 640  

29. , . .  .    
 / . .  - .:  - , 2009. - .907-

911. 
30. , . .    

 / . . . - .:  , 2005.- . 153-185. 
31.  . .,   /  . .,  . . - 

.: - , 2001. - 687 . 
32. , . .       

    /  . .,  
. . // . - 2005. - № 5. - .24-28. 

33. Dirks, B.: The benefits of water fluoridation/ Dirks B.// Caries Res. -
2016.- №8.- P. 2-15. 

34. , . .      / 
 . .,  . . //   . – 

2009. –  № 5. – . 5–8. 
35.  Ayo-Yusuf, O.A. Fluoride concentration off bottled drinking waters/ 

Kroon J., Ayo-Yusuf I.J., Ayo-Yusuf O.A // SADJ: S. Afr. Dent. J. - 
2017. - Vol. 56. - № 6. - P.273-276. 

 




