
       15

  ( ) (  ,   
,  ) �   

 ,    -
 .   ,   

  60-       
     . 

  - ( ) -
   .  

     -
    10%   [1].  

     
   [2].

    -
,        

    , -
     [3-5]. 

   ,     
 ,    , -

  ,   [6, 
7],   [8],   [9].

        -
       

  ( )   � , 
   .  

 - , -
 , ,  -

 ,  ,  
, -      

    [10-12].    , 
       

       , 
 ,     ,    

  ,    ( ), 
 ,       

 .

  
 :   -

, ,  (cross-sectional 
study).      37 , 

  17  (  ) c    
34,5±3,2 ,  20    (  

)   35,2±2,3  (  . . 12 ).  
    : , ,  

   (  %  >21%), , 
   , , 

 .
       -

 ,    ( ), 
  ( ),   ( ),    ( ) 

( / 2)).       
( ) ,     (  %  ),  

  ( ),    ( ), -

       , 
      

  .  
 . .,  . .,  . .,  . .,  . .,

 . .,  . .,  . .
    

 616.13.002.2-004.6:616.16-092-02-092-08

  (  %  ),   (  %  ),  
 ( ),    ( ), 

  ( / )    
( ).       

  «   
  Tanita SC-330» (Japan).
       -

      
   .

 ,       
     
, ,  , , ,  -
     

      -
 ,     ,    

( )    .
     «  -

   »   
    -  2010 .

    -
     SPSS v.17.0 

for Windows   Microsoft Excel-2007   . . 
  . [13].  ,  

 ,     
  (M m).   

  <0,05.    
    -

  (r), 2     
 -     

     -
  95% .

  
       

 ,   , 
     . 

    1.
   1 ,    -

        
       ( =0,18  

=0,086 .   ,   
         

 ,      
   �    
    ,    
   ( =0,009).     

 ,   %,    ,   -
  ( <0,001).    1  
      

      
 ,       
     

.
      -



  3, 201016
 1 �    ,  , 
        .

. . (n=17) . . (n=20)  t- .  p=
= C = m= = C = m=

  ( ) 46,2 9,0 1,1 48,5 18,8 2,2 0,9 =0,178
  ( ) 82,3 21,8 2,6 75,1 22,7 4,4 1,4 =0,085

 ( ) 164,9 10,1 1,2 169,3 10,1 1,9 1,9 =0,030
 ( / 2) 30,0 6,7 0,8 26,2 7,0 1,3 2,5 =0,009

  (%) 34,1 9,5 1,1 20,3 13,6 2,6 4,9 <0,0001
  ( ) 28,6 10,9 1,3 17,6 16,2 3,1 3,3 =0,001

. -   ( ) 9,5 4,4 0,5 6,4 3,6 0,7 3,6 <0,0001
   ( ) 53,7 15,8 1,9 58,4 10,4 2,0 1,7 =0,048

  ( ) 37,9 11,6 1,4 41,2 8,3 1,6 1,6 =0,061
  (%) 46,3 5,7 0,7 56,2 10,3 1,9 4,8 <0,0001

  ( ) 51,0 15,0 1,8 55,4 10,0 1,9 1,7 =0,0499
  (%) 62,6 9,1 1,1 75,7 13,1 2,5 4,9 <0,0001

  ( ) 2,7 0,7 0,1 3,0 0,5 0,1 2,1 =0,022

  (%) 3,3 0,5 0,1 4,1 0,7 0,1 4,9 <0,0001
.  ( ) 52,0 10,0 1,2 42,4 13,3 1,6 4,9 <0,0001

  ( / ) 1628,0 472,2 56,0 1419,9 269,1 49,3 2,8 =0,004
 ( ) 493,1 99,2 11,8 467,4 46,5 8,8 1,7 =0,044

       
 ( <0,0001),    

( =0,019),    ( =0,004), -
  (    . ) ( =0,04). 

 ,      
    .

       
      -

    ( <0,0001),  
 ( <0,0001)    ( <0,0001).
     -

       
        -

,  ,    .  -
       

     
,  , - ,   

      , 
    , - , 

      
, - ,      

 .

100806040200-20

160

140

120

100

80

60

40

Wieght, kg

Muscle Mass, kg

Wieght, kg

Total Body Water, kg

Wieght, kg

Fat, kg

y= 0,23+1,0×x1+1,0× 2+0,2× 3
r1=0,69; r2=0,57; r3=0,31; p<0,001

 - y �    (weight)  ; x1 �  
  (fat)  ; x2 �   (muscle mass)  ; x3 

�   (total body water)  .
 

 1 �      
 (  ) :  (  ),  (  ),  (  ) 

    -  
 (n=37)

  
   

   
    

     -
   

    
 ,    -

  37 -
,   

    .  , 
   
   

    ,   
 ,   

    -
  (confounding-

factor).    
   ,   

   -
 / /

/   .
  -

    
  -

    (weight) : 
, ,    (  )  

  (  1).
   1 ,    

        
, ,  ,     

. ,     ,  
     .  -

    [14, 15], 
 , ,      ,   

     [16].
   ,  , -

           
, . .     ,  

 ,     .  
   ,      -

       
  (r1=0,69),   (r2=0,57)   

(r3=0,31)  .
   ,   -

       /
/        

  ,   ,    
      (  2).

   2 ,    
-    -

       
,       . 

 ,       , 
       

 ,     .
    2   

-     
     .   
 ,       

     
,    ,   

  .
     

    (  %)     (  
%),        

  (  3).
   3   .  -
  3 ,      



       17
    -

   . ,   
 ,    

 ,     -
     .  

     
       -

     . 
   ,  

      -
 .  ,   

-    
     

      .  
,       
,      

  .
     -

      . 
 ,       

 [17],       
     -

   . ,  
     

      
      -
,    (  ),     

( ) .   
   4. 

   4 ,   -
        

   . 
   [18-20]   

      
,      

      
   .  -

     4 ,   
,      

 (  )   
      20 %-  
  ,    -

     
35-40 %    ,   

 40 %-      
   .

     
     , 

      
  �   40%.   

       
.      

     
    . 

  .
  5  ,   -

       
    -

    
( <0,0001)    -

 ( =0,3).
   5 ,   

     
      
 (  ).     -
    -

   .    
    -

10090807060504030

50

40

30

20

10

0

Fat, %

Muscle Mass , %

Fat, %
Total Body Water, %

y1= 99,5-1,05×x
r=-0,99; p<0,0001

y2= 95,3-1,31×x
r=-0,98; p<0,0001

Visceral Fat Level, unit

Fat, %

50403020100

30

20

10

0

-10

Observed

Linear

y= 12,1+1,6×x
r=0,64; p<0,0001

 - x �   
 (fat)  %; y1 �   

(muscle mass)  %; y2 �   
(total body water)  %.

 - x �  
  (fat)  %; y �  

  (Visceral 
Fat Level)  .

 2 �      
  (  %) :    (  %),    

(  %)     (  )    
-   (n=97)

 3 �        
      (  ) ( )   ( ) 

   -   (n=37)

Fat, kg

706050403020100

5,0

4,5

4,0

3,5

3,0

2,5

2,0

1,5

y= 8,1×x � 1,3
r=0,32; p<0,037

Fat, %

50403020100

5,5

5,0

4,5

4,0

3,5

3,0

2,5

y= 95,1-18,3×x
r=-0,95; p<0,0001

)  - x �   
 (Fat)  ; y �   

(Bone mass)  .

)  - x �   
 (Fat)  %; y �   

(Bone mass)  %.

 4 �      ( /
)       (  ) ( )   (  

%) ( )  (n=37)

 5 �     
 (  ),  ( )     (  %) 

( ) (n=37)

Fat, kg

706050403020100

4000

3000

2000

1000

y= 1386,4+10,8×x
r=0,42; p=0,005

Fat, %

50403020100

4000

3000

2000

1000

y= 1529,5+3,6×x
r=0,13; p=0,4

)  - x �   
 (Fat)  ; y �   

(Basal Metabolic Rate)  / .

)  - x �   
 (Fat)  %; y �   

(Basal Metabolic Rate)  / .

Fat, %

50403020100

100

80

60

40

20

0

y= 28,1+0,8×x
r=0,67; p<0,0001

Fat, %

50403020100

700

600

500

400

300

200

y= 458,1+0,7×x
r=0,14; p=0,3

)  - x �  
  (Fat)  %; y � 

  (metabolic 
age)  .

)  - x �  
  (Fat)  %; y � 

 (impedance)  .



  3, 201018
  .   .

.     -
,          

      
  (  %),   ,  

 ,   . 
  / /   

      .  
    -

  ,   -
  ,      -

        
 . ,  ,    

       
 ,    

.
      

. , Greco A.V. et al. (2002)   -
     

     -
, ,   ,    

      -
  [21].

     , 
  ,     . 

   , ,  -
    ,  

,  ,   
 .    ,   -
       

   [22, 23],    
        

 [24].
  ,    

,        
        

,  ,     ,  
-       

   .
 ,        

        -
       

 ,      ( <0,0001). 
       -
 «  », «  ». 

   ,    
       -

     ,   
     

  .
 ,       
   � ,    -

   [25]    
.      

    .   -
  ,    -

.        
.    ,   

    ,  
  ,   -

 .      
 .     -

       
  ,     

. ,    -
 ,       -
 ,    ,  

     , , 
 ,    . 

      
,       (  

),   ,  �  ,   
,  � .      

     .  
      

,   ,  
.       
  . ,     

   ,     
  / -  [26, 27].  

    , 
,  ,     

       
       

.      �   -
   -  ,   

  , -      
 ,     

 ,     
   , ,   

,     .
      

,       
  , ,   
.     -

      20 %-  -
   ,    35-40 %-  

     ,  
  40 %-      

 .
     

,      
      -

   (  , 
,   ,  -

    .)   .
  1926 . Pearl Raymond   -

  ,    
     -

  [28].     
  [29, 30].
 ,      

[31]      
     , 

    ,  -
      

        
    -
     .   
 ,    -

 -    
      ,  

 .    -
    40%   

 ,      
      

 .       
      -

      [32].  ,   , 
        

 .
     ,  

       
 .    ,  , 

    . 
     , 

       -
      .



       19
      -

  ,   -
   [33].     -

  ,     
     .
     -

,       
     

 . ,     
   (    

   ),  -
      

      
 ,   . 

 ,   ,    
  ,   .

.    /
/          

         
       

 .
     

    �   
       

 . ,    -
  �   40%-   
      -

 ,      
     -

 .
     -

,     
       

   ,   
.

 .   -
        

    , -
    

  ,     
      

   ,    
 ,   -

      
.

1.  . .   3-  . /   
. - . , 1998. - 703 .

2. Friedman J. Fat in all the wrong places. //Nature. � 2002. � 415. � . 
268-269.
3. Cortez-Pinto H., Camilo M.E., Baptista A.. De Oliveira A.G., De 
Moura M.C. Non-alcoholic fatty liver: Another feature of the metabolic 
syndrome? // Clin. Nutr. � 1999. - 18,  6. - . 353-358. - .- ISSN 
0261-5614- GB.
4. Garg A. and Misra A. Hepatic Steatosis, Insulin Resistance, and 
Adipose Tissue Disorders. //The Journal of Clinical Endocrinology & 
Metabolism. � 2002. - Vol. 87, 7. � . 3019-3022.
5. Misra A. and Khurana L. Obesity and the Metabolic Syndrome 
in Developing Countries. //J. Clin. Endocrinol. Metab. � 2008. � 
93;(Suppl.1). � . s9-s30.
6. Savage D.B., Semple R.K., Clatworthy M. et al. Complement 
Abnormalities in Acquired Lipodystrophy Revisited. //J. Clin. Endocrinol. 
Metab. - 2009; 94(1). � . 10-16.
7. Marceau P., Biron S., Hould F.S. et al. Liver pathology and the 
metabolic syndrome X in severe obesity. //J Clin Endocrinol Metab - 
1999. � 84. � P. 1513�1517.
8. Dixon J.B., Bhathal P.S., O�Brien P.E. Nonalcoholic fatty liver disease: 
predictors of nonalcoholic steatohepatitis and liver  brosis in the severely 
obese. //Gastroenterology. -2001. � 121. � . 91�100.

9. Cotrim H.P., Parana R., Braga E., Lyra L. Nonalcoholic steatohepatitis 
and hepatocellular carcinoma: natural history? //Am J Gastroenterol. 
-2000. � 95. � P. 3018-3019.
10.  . .    -

     : . ... -  
. . - .: 2001. � 261 .

11. Steinberg H.O., Baron A.D.Vascular function, insulin resistance and 
fatty acids //J. EASD Diabetologia . - 2002. - Vol 45. - P. 623-634.
12. Bajaj H.S., Brennan D.M., Hoogwerf B.J., et al. Clinical Utility of 
Waist Circumference in Predicting All-cause Mortality in a Preventive 
Cardiology Clinic Population: A PreCIS Database Study. //Obesity (Silver 
Spring). � 2009. - 17(8). � . 1615-1620.
13.  . .,   .    -

    Excel. � , 
2000. � 319 .
14.  .  , , . 
/ .  . - , 1981. � 363 .
15. Bruch H. Psychological aspects of obesity //Rev. nutrit. Res. � 1958. 
� Vol. 19. � P. 57-62.
16.  .   . - .: , 
2002. � 486 .
17. Woods S.C., Strubbe J.H. The psychobiology of meals. //Psychon 
Bull Rev. � 1994. � 1. � . 141-155.
18. Schwartz M.W., Woods S.C., Seeley R.J. Is the Energy Homeostasis 
System Inherently Biased Toward Weight Gain? //Diabetes. - 2003. - 
52(2).-http://www.medscape.com/viewarticle/448465
19. Shirai K. Obesity as the Core of the Metabolic Syndrome and the 
Management of Coronary Heart Disease. //Curr Med Res Opin. - 2004. 
- 20(3).-http://www.medscape.com/viewarticle/472666
20. Greco A.V., Mingrone G., Giancaterini A. et al. Insulin Resistance in 
Morbid Obesity: Reversal With Intramyocellular Fat Depletion. //Diabetes. 
� 2002. - 51(1). - http://www.medscape.com/viewarticle/424460.
21. Kurth T. et al. Adiposity is the important risk factor of all kinds of an 
insult and an ischemic insult. (Brigham and Women�s Hospital, , 

) //Circulation. � 2005. � Vol. 111. � . 1992-1998.
22. Benetos A. et al. All-cause and cardiovascular mortality using the 
different de nitions of metabolic syndrome //Am.J.Cardiol. � 2008. �Vol. 
102 (2),  15. � . 188-191.
23.  . .  : , -

, ,    . .  
. . . -  . . � , 2010. - 255 .

24. Carbuhn A.F., Fernandez T.E., Bragg A.F. et al. Sport and Training 
In uence Bone and Body Composition in Women Collegiate Athletes. 
//J Strength Cond Res. � 2010. - May 4. [Epub ahead of print].
25. Melville N.A. Changes in Lean Mass Affect Bone-Mineral Density 
More Than Fat Mass Changes. /American Society for Bone and Mineral 
Research (ASBMR) 31st Annual Meeting: Abstract 1091. Presented 
September 12, 2009.
26. Baran D., Apostol I. Signification of biorhythms for human 
performance assessment. //Rev Med Chir Soc Med Nat Iasi. � 2007. 
� 111(1). � P. 295-302.
27. Sothern R.B., Cornélissen G., Yamamoto T. et al. Time microscopy 
of circadian expression of cardiac clock gene mRNA transcription: 
chronodiagnostic and chrono-therapeutic implications. //Clin Ter. � 2009. 
- 160(2). � P. 25-34.
28. Pearl R. The rate of living, being an account of some experimental 
studies on the biology of life duration. - New York: Alfred A. Knopf, 
1928. � 245 .
29. Brunet-Rossinni A.K., Austad S.N. Ageing studies on bats: a review. 
//Biogerontology. - 2004. - 5 (4). � . 211�222.- PMID 15314271.
30. de Magalhães J.P., Costa J., Church G.M. An analysis of the 
relationship between metabolism, developmental schedules, and 
longevity using phylogenetic independent contrasts. //The Journals of 
Gerontology. Series a, Biological Sciences and Medical Sciences. - 
2007. - 62 (2). � . 149�160.
31. Thomas D., Das S.K., Levine J.A. et al. New Fat Free Mass - Fat 
Mass Model for use in Physiological Energy Balance Equations. //Nutr 
Metab (Lond). � 2010. - 9;7(1). � P. 39.
32. Cani P.D., Amar J., Iglesias M.A. et al. Metabolic Endotoxemia 
Initiates Obesity and Insulin Resistance //Diabetes. � 2007. - 56(7). � . 
1161-1772.
33. Smith D.A., Dollman J., Withers R.T. et al. Relationship between 
maximum aerobic power and resting metabolic rate in young adult 
women. //Journal of Applied Physiology. � 1997. - http://jap.physiology.
org/cgi/content/abstract/82/1/156. Retrieved 2007-11-23.


