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, , ,

. . 
26, .-

 (3-4 )  

 
:

IL-1 [Bingel M. et al. 1987; Higuchi T. et al. 2004]
IL-6 [Pizzarelli F. et al. 2004; Coll E. et al. 2007]
TNF- [Amore A. et al 1997; Savoldi S. et al. 2004; Coll E. et al 2007]

  TGF- 1
[Anderson J. et al. 1991]

 NO-  
 [Amore A. et al. 2004]

 
 [Verzzetti G. et al. 1998]

[Panzzetta et al. 2004] 
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?

 ( )

:

A.

B.

C.

D.

E.

F.



3

 
, 

 
 

Na + 138.0 138.0 138.0
K + 2.0 2.0 2.0
Ca ++ 1.5 1.5 1.5
Mg ++ 0.5 0.5 0.5
H + - - 2
Cl - 109.5 109.5 111.5
HCO3 - 32.0 32.0 32.0

 - 3 2.12 -
 -

-
- 0.44 0.5

5.55 5.55 5.55

 1

 + 26
90  (  1 – 39 .,  
2 – 51 .)

 (6  + 3  + 
6 )



4

 2

25  (1 )
4 

 3

 +  + 
26

~ 100 
 (3  + 1  + 

3 )
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 1

N=90

 2

N=25

 3
)

N=38

. 
 ( )

2.03±0.05 2.24±0.64 2.02±0.59

1.77±0.05
=0.001                     

2.09±0.64
=0.08         

1.88±0.48 
=0.06       

 
 ( )

2.34±0.03 2.26±0.17 2.2±0.19

2.19±0.03
=0.001      

2.21±0.19 
=0.002       

2.23±0.21 
=0.27        

- 4.74±1.12 5.14±1.48 4.44±1.34

3.8±0.12
<0.001      

4.62±1.38
=0.036       

4.2±1.13 
=0.12        

Pi > 1.8 :

 
2

19  25

 
3

21  38

. 
 ( )

2.45±0.5 2.44±0.44

2.23±0.6
=0.039

2.12±0.4
=0.005

- 5.49±1.33 5.42±0.9

4.81±1.36
=0.019

4.8±0.9
=0.008
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1

N=90

 2

N=25

 3
)

N=38

 ( ) 370.9±244.7 425.9±343.4
355.9±246.6

=0.36        
391.9±311.6

=0.47       
 ( ) 91,6±10,3 84.2±60.6 78.4±35.4

89,0±11,7
=0.32        

104.1±89.2
=0.02         

70.4±29.9
=0.009     

 
 ( )

33.2±0.45 34.0±3.1 34.3±3.6
34.8±0.46

=0.018       
35.0±2.7

=0.006       
35.0±2.9

=0.026      
 

 ( )
63.0±0.6 64.9±4.8 65.8±4.5
64.7±0.6

=0.001       
65.1±4.6

=0.85         
66.5±4.5

=0.27        
 

)

440.1±10.3 417.8±69.7
399.3±10.3 

=0,006       
390.5±60.8

=0.01         

 1  2  3

4.7 1.23
N=90

4.62 1.1
N=25

4.99 1.43
N=38

4.7 1.1
=0.89

4.43 0.86
=0.18

4.62 1.07
=0.022

< 3.5 

3,04 0,45
N=9

3.03 0.51
N=4

3.07 0.45
N=6

4,2 0,74
=0.001

3.15 0.5
=0.47

3.46 0.53
=0.002

 

> 6.0 

6,68 0,72
N=17

6.54
N=1

7.49 0.87
N=6

5,48 1,06
=0.001

6.12 5.9 0.76
=0.01
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[Knochel J.P., 1981]
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[Veech R.L., 1988]

 +  +  +  + 

 + 4H2O + 3  +  +  +  
 + CO2 + 3 H + 3H+ + H2 + AM  

+  

HOOC – CH2 – CH2 - COOH  :   118 

                      |             
|

0,45 ± 0,04        |            < 0, 02 
|

                              |
|

0,38 ± 0,05 |

 
:  10,0±5,6  (~ 0,7 – 1,5 )

 (« », , )



9

 ( )

• ,  
,  

 
[Samuel P. et al. 1986]

70%  ( ) 5-10% 20-25% 

 ( )

Na+  
 Na+-
 [Pajor A. M. 2000; 

O’Rourke B. 2000]
-

 (VDAC)  
[Holmuhamedov E., Lemasters J.J. 2009]  

 /   (SLC25A10) 
 [Oswald S. et al., 2007]. 

 (DIC): 
 – Pi/  

[Fiermonte G. et al., 1999].
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 ( )

, 
 [Jones B.E., 

Gutfreund H., 1963]

 
 

Na,K-  [ ., 1976]
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(~ ) 

( ., 2009 .)

,  ~  
 

 NADH 3

-  NADH 
3

 + Pi +  
 +  + ·SH)

 
1

 FADH2 2

 NADH 3

: 12

 ( )

:

 
,  [Alarcon C. et al. 2002]

 ( ) 
 

[Attali V. et al. 2006]
 

 II. 
[Saravanan R., Pari L. 2008]

 2  
 

[Saravanan R., Pari L. 2008]
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 ( )

,  G-
 (GPR91; GPR99)  

 ( , ).  
 

,  
,  [Correa P.R. et 

al. 2007; Toma I. et al. 2008; Peti-Peterdi J. et al. 2009]

 GPR91  
[Regard J.B. et al, 2008]
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