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: (1-Pd/ ) ×100% ( , %). 
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 4,0  40,0 / , 
. 

-
, . 

 –  12- -1- - , 

-
/

GSH 
( /

) 
( /

) 

- , 
c.p.m./

 1 
, 103 

- , 
c.p.m./

 1 
, 103 

0,96±0,08 1,81±0.150 40,7±2.21 6,0±0,80 4,4±0,70 
 2,87±0,45  0,63±0.078a 61,6±5.20a 13,2±1,47 13,4±0,71
 – 

0,4 2,39±0,56  0,77±0.112a 45,4±5.13 8,6±0,55b 3,9±0,31b 

 – 
4,0 1,91±0,38 b 1,05±0.135ab 43,8±6.92 8,4±0,99b 3,3±0,54b 

 – 
40,0 1,87±0.42ab 1,26±0.151ab 32,7±2.69ab 8,6±0,63b 2,9±0,27b 

: a – ;  
b – . 
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, 

, . 

: 
1. Lieber C.S., De Carli L. Animal models of chronic ethanol toxicity 

// Methods in Enzymology. – 1994. – Vol. 233. – P. 585–593.  
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, , 

, , 

ab 32,7±2.32,7±2.
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2±1,472±1,47

5555

././
 1 

103 103

, , -
c.p.m./c.p.m



10

. . 
, 

,   

 ( )  ( ) 
, 

 [1]. 
-

, , 

 [5]. 
 38 
 ( )  38 

 ( ). 

: 0 – , 
(n=28);  – ,  (n=10). 

, 
(p>0,05). 

 (p>0,05). 

. 
. . 

. .  ( -
. . , 1980) [4]. 

 [2]. 
-  ( ) 

( )  1,5 

.  ( ) 

. . 

– 
– – 

 38 38
 ( (

-

 (( ) )



11

-

 [3]. 
 ( ) 

 [6]. 

 Statistica 6,0 
. 

- . 

 0,05. 
, 

 (4 (3-5)%), 
0 (10 (7-14)%, p<0,001). 

.  18 (15-22)% , 
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 –  [2]. 

 ( ) .  
:

,  ( ) . 
 57 

 (32  25 ) 
, :  II 

 ( ) II , . 
 54,4±7,1 . 

 20  (13  7 ) 
 31  50 ,  44,9±1,2 . 

 « » -01 ( ). 
 «Synthesis 15» 

(  Laboratory Instrumentals; ). 
 2 . 

 28  (15 , 13 ), 
 (  5-10 

,  50 ,  75 ). 
 – 29  (17 , 12 ), 

 100  0,5% 
 10 . 

.  
 1- 2

 34,56 ±1,79 . .  10,7% (p<0,05) 
,  2-  –  11,5% (p<0,05) 

 34,60 ± 2,17 . . 2 
. 

,  1-  4,6% (p<0,05) 
50,95±2,40 . . 2  2-

 –  6,4% (p<0,05), 
50,09±2,01 . .,  5,6% , 

.  1-
 0,029 .  7,359±0,036 ., 

 0,008 . (p<0,05), .  2-
 0,022 . (p<0,05) 

50,9550,9 ±

00

,  1- 1
±±22

 34,34,

4,56 4,56 

,60 60

6 ±1,796 ±1,7

 (1 (
1
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(17 (17 
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, 13, 13

). )
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33
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 7,359±0,032 ., 
 (7,367±0,034, >0,05). 

-
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Hb . 
50 

 (p>0,05). 
50 

 1-  25,18 ±2,19 . . (p>0,05),  2-  – 
26,25±2,20 . . (p >0,05). 

50  (3 ), 
 24,0 . . 

 170/100 . . .  
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, . 
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2, 50 . 
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, . 
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1. . ., . ., . . 
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 4. – . 35-41. 

23

, , 

. . 

0/100 0/10

. . 

. 

), 

5), 5),  2- 2-

))

>0,05). >0,05).

––



16

. . , . .   
, 

,   

, 

, 
, 

 [5]. 
, 

. 
, , 

 [1]. 

, 
 [4].  

 – 
, L- -NO 

. 
 37 

 2 
. 

. 

 2-  (  2- , 4- , 6- , 9- , 11-  13- ) 
 1  (  « » 

)  2010 .  1  (  « » 
)  2011 . 

 –  ( ) 

 2 2 

. . 

 

, 

, , 



17

 ( ), 
. 
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. 
 1,38 (1,16; 2,20) 

/ .  13 
 1  (  « » ) 

 1,94 (1,52; 3,00) /  2-
.  4-

, . 
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2,20 (1,30; 2,60)  H2O2 / .  2-  11-

 2,32 (1,87; 2,97)  2,57 (1,65; 
2,80)  H2O2 / , . 

-  26,82 (21,75; 31,88) / . 
 13  1 

 (  « » ) 
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 1  (  « » 
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 2- , 4-  6-

 1,96 (1,22; 2,88), 2,16 (1,10; 3,38) /  1,98 
(0,97; 2,94) / , . 
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1 71 7
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( ),  ( 3)  (T4) 

-
. 

-1. 

 t-
. 

, 
 NO-  L-NNA  20 / , 

, 
-

. ,  120  180 . 
 L-NNA 

 33,8% ( <0,05, n=8)  38,5% ( <0,05, n=10), 
3  15,4% ( <0,05, n=8)  23,1% ( <0,05, n=10) 

 ( . ).  T4 
. 

 L-NNA (20 / )  120 . 

. , 
 115,5% ( <0,05, n=7), 53,7% ( <0,05, n=7)  37,1% ( <0,05, 

n=7), ,  120 . . 
, . 

, 
 (  21 

3  30 / ) 
 0,7°  ( <0,05, n=8) 

, 
. 

 41,7% ( <0,05, n=6), 
 –  30,5% ( <0,05, n=7). 

 25,2% ( <0,05, n=6), 

(( <0,<0,0,05, n0,05, 
, , 

 L-N L-
. 

NNA NNA

5, 5, 
% (% ( <0,0<0,0

). )

n=8) n=8)
05,05
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 –  29,8% ( <0,05, n=6). 
, ,  61,3% ( <0,05, n=6) 

33,4% ( <0,05, n=7). -

, 
 28,1% ( <0,05, n=6). 

, 
 20 

 30 / , 
 (  30 . )  L-

NNA (20 / ), 

 ( ,  20 
 L-NNA  20 /  30 . 

 1% ) . 
 NO 

, 
, , 

 NO 
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. 
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( ); 50 ( 2 , 
 50% ), 

 « » 
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 t- .  
, 

, , 
. 

137,6% (p<0,001) , 184,1% (p<0,001) , 101,2% 
(p<0,001) , 90,4% (p<0,001) , 

 99,2% (p<0,001) , 111,3% (p<0,001) 
, 81,8% (p<0,001) , 121,3% (p<0,001) 

. , 
 NO-

 L-NIL -
. , 
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(p<0,01) , 27,4% (p<0,02) , 25,1% (p<0,02) 

,  –  13,8% (p<0,01) , 26,1% 
(p<0,001) , 19,6% (p<0,001) , 16,8% (p<0,001) 

, .  
, , 

, 
- . 

 (49,6%, p<0,001), 
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,001) ,001)
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. , 
, , 

. 
, 

, 
. 

, 

. 
- . 

, , 

. 
, 

. , 
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. 
- , 

, 
. 

, 
, 
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 (1-2 ) 
. 

. 
, 

- , 
, , 

. 
: 

1. . . . 

 // . – 2010. – . 52,  4. – . 
311–316. 

2.  // 
 [

]. – 2009. – 
http://www.euro.who.int/__data/assets/pdf_file/0005/98744/E9204
9R.pdf. 

3. . . . 
, 

,  // 
.- . . – 2011. – . 7,  4. – . 795-

800. 
4.

: . 
7926 . , . . , . . , 

. .  ; . . . -  –  u 
20110577 ; . 15.07.11 ; . 28.02.12. // . / 

. . . – 2012. –  1. – . 256-257. 
5.

: . 7927 . , 
. . , . . , . .  ; 

. . . -  –  u 20110576 ; . 15.07.11 ; . 
28.02.12. // . / . . . 
– 2012. –  1. – . 256. 

22

5.5.

.. . . 
201105701105

.

6 6 .

.--

assets/passets/p
22

pdfpdf

0. –0. – – . 52, 52

, 



33

. .   
, 

, 

, 
, 

 [ . . ., 2010]. 

-
 (  25  60 

). 
 25-

60-  (21), 
 ( - , , , 
). 

, , 
 ( - ). 

/
. 

pO2, pCO2, , , 
 p50 ( 2,  50% 

) 
 37°

 “Synthesis-15”  “Instrumentation 
Laboratory”. 

 (
, ) 

 ( - ). 

.  

LabLabboratoryoratory

, ,

((
, , 

 (21 (21

 ((

 201 20010]. 010]. 



34

, 
 60-

, ,  -2,5 (-8,4;10) 
6,82±5,98 %  1- . 

. /
 9,94 (8,76, 10,77) /  25- , 

60-  – 16,27 (11,95, 18,36) /  ( <0,001). 
, 

 60-

25- .  NO-
, 

, , 

 L- -NO . 

 (pO2, SO2, p50 
). , 

 p50  28,7 (27,5; 
29,8)  26,29 (25,07; 28,4) . ., p<0,05, 

 SO2  57,2 (52,2; 67,9)  67,5 (57,1; 65,8,)% 
7,377 (7,345; 7,418)  7,414 (7,400; 7,383). 

 25-
 ( , 

 0,860 (0,56; 1,1) 
ΔD233/  2,294 (1,89; 
2,68) / ).  60-

 (  – 0,716 
(0,46; 0,98) ΔD233/ ,  – 1,873 (1,69; 2,12) 

/ ). 
: 

 c 22,420 (20,20; 
24,48)  24,932 (22,8; 25,92) 2 2/ /  Hb, -

 ( )  15,665 (12,09; 

(0,46; (0,4

8) 8) 

00

//

5--

57,27,2
18) 18)   

07; 207; 
,2 (52,2,2 (52,

7

p50 50 
28,4) 28,4) 

2

 60- 

,,
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19,87) 19,44 (15,29; 23,13) /
.  

, 
 25-

 60-
. 

, 
, 

: 
, 

[ . ., 2010]. 
 2-  9-10 

 – 50, 
 ( , ) 

[ . ., 2000]. 
 2-

, 

 [ . ., 2010]. 
 NO , 

, 
, 2+-

, 
 [ . ., 2008]. 

, 
, 

 [ . ., 2010], 
, 

-
.  

, 

, 

,,

 [ [

 ( (

, ,
, , 
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, 
, 

. 

: 
1. . . 

 // . – 
2010. –  5. – . 28-44. 

2. . . -

 // . – 
2000. –  8. – . 10-12. 

3. . ., . ., . 
, 

 2-
 // . – 2010. – . 50,  5. – . 9-12. 

4. . ., . ., . ., 
. ., . . 

, 
 // 

. – 2010. – . 763,  5. – . 12-14. 
5. . . -

:  // IV 
-

:
. – , 2008. – . 58-59. 

..
. – 2. – 2
. . 

 // // 
2010201

/

. . . 

– – . .
. ., ., 

. 50, . 50

// // 

 – –
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, 
, 

, 

. . 1, . . 2, . . 2, . . 2, 
. . 1, . . 3

1 , , 
2 ,  

- , 
3 - , , 

, 
, 

, , 
. 

 ( ) –  – 

. 
 – 

 (HOCl  HOBr). , 
, 

, , 
 – , 

, 
. 

-

. , 
 1- -2- -

sn- -3- , 
 HOCl 
 ( ),  NADPH-

 [1]. 
 ( ), 

 HOCl ( -Cl),  NADPH-
 [2]  [3]. 

sn-n-

, 

HOOCl OCl  H HH

,

,   

, , 
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-
 [4]. 

. 
-  POPC, 

 ( ),  HOCl  HOBr, 
. 

 ( -Cl -Br), 
 (POPC-Cl  POPC-Br),  ( -Cl 

-Br) 
 HOCl  HOBr  2 

. 
,  3,8% 

, . 

 ( )  (
). 

-
. 

.  
, , -Cl 

-Br, 
.  N- -Met-Leu-

Phe (fML ) 
, 

, 
-Cl -Br. 

fML  POPC-Cl  POPC-Br. 
, -Cl 

-Br  ( ) 
 (  5 .) 

.  
, -Cl 

-Br, , 
, 

 ( ), 

LL

-BB

) )

 3,8%  3,8%

 2

%%

 (

22

-Br), -Br), 
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 ( ).  
, 

HOCl, , 
, -Br 
. , 

-Br 
, -Cl. 

, , 
, - , 

, 

, 
, 

.  

(  11-04-01262  12-04-90003)  ( 12 -036). 

: 
1. Dever G.J., Benson R., Wainwright C.L., Kennedy S., Spickett 

C.M. Phospholipid chlorohydrin induces leukocyte adhesion to 
ApoE-/- mouse arteries via upregulation of P-selectin // Free Radic. 
Biol. Med. – 2008. – Vol. 44. – P. 452–463.  

2. Nguyen-Khoa T., Massy Z.A., Witko-Sarsat V., Canteloup S., 
Kebede M., Lacour B., Drueke T., Descamps-Latscha B. Oxidized 
low-density lipoprotein induces macrophage respiratory burst via 
its protein moiety: A novel pathway in atherogenesis? // Biochem. 
Biophys. Res. Commun. – 1999. – Vol. 263. – P. 804–809. 

3. Kopprasch S., Leonhardt W., Pietzsch J., Kuhne H. Hypochlorite-
modified low-density lipoprotein stimulates human 
polymorphonuclear leukocytes for enhanced production of reactive 
oxygen metabolites, enzyme secretion, and adhesion to endothelial 
cells // Atherosclerosis. – 1998. – Vol. 136. – P. 315–324. 

4. Messner M.C., Albert C.J., McHowat J., Ford D.A. Identification 
of lysophosphatidylcholine-chlorohydrin in human atherosclerotic 
lesions // Lipids. – 2008. – Vol. 43. – P. 243–249.  
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. . , . . 
, , 

, 
, 

 ( ) 
,  30-

.  N,N- - -
- , 

- , , 
, - . 

30 .  4º . 
, . 

 48 -
 Wistar CLR: (WI) WU BR (  260-320 ), 

. 
 6  8 : 1-2-

 5 ,  3-6 
 – : 3-  – L-

 ( ) (60 / )+D-  ( ) (3 
/ )+  ( ) (74,5 / ); 4-  –  (60 
/ )+  (3 / )+  ( , ) 

(86,5 / ); 5  –  (60 / )+D-  ( ) (30 
/ )+  (74,5 / ), 6  –  (60 / )+  (30 
/ )+  (86,5 / ).  24 

 2-6 .  

( -SH) -  ( -
, - , - ) 

 «Agilent 1100/1200» 
(«Agilent Technologies», ). 

 4% HClO4 

//
)+)+

/ )+)+

// ););
 (7 (7

(3 (3 / /
); 5 ); 5

) ) (

R: 

 8  8 

(WI) W(WI) 

44

 48  48
WW

º . . 

. 

 N, N,

, 

 30-
,N-,N-

, , 
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1:4.  16000 g 15 . 
+4 ,  4-5 
20% NaOH.  

«Zorbax SB-C18» 150  3  3,5  («Agilent 
Technologies», ) :  – 50 -

 ( =5,0)  – 
 80:20 

 3-80%  30 . 
 25 ,  – 

0,4 / . -
 260 . 

-SH 
- , 

(ANOVA)  «Statistica» ( . 
6.1, «StatSoft, Inc»).  

-SH -
, 

 30 . 

( ). - -
, 

-  I ( -I) 
 [1]. 

- , , 
-I, . 

, 
, 

,  L- , 
, 

- . 

- .  

-

-SH -SH 

. . 

 30  30 .
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 – -SH -
 ( / ) -

 / + + +

 1 2 3 
-SH 52,57 ± 12,05 41,53 ± 6,27*1 43,52 ± 3,19*1 
-  25,21 ± 5,83 21,93 ± 3,29 22,42 ± 2,18 
- 1,84 ± 0,44 2,06 ± 0,26 1,77 ± 0,37 
- 2,96 ± 1,18 3,84 ± 0,50 2,61 ± 0,87*2 

-SH 36,28 ± 5,06*1 39,20 ± 6,10*1 34,94 ± 5,42*1 
-  19,70 ± 2,14*1 22,93 ± 3,13 19,60 ± 2,27*1 
- 1,70 ± 0,24 1,97 ± 0,33 1,84 ± 0,26 
- 2,97 ± 0,83*2 2,95 ± 0,56 2,66 ± 0,38*2 

 –  M±SD. *1 – 
, 

, <0,05 (ANOVA, 
- ). 

, -
SH/ - . 

: 
1. Reszko A., et al. Regulation of malonyl-CoA concentration and 

turnover in the normal heart // J. Biol. Chem. – 2004. – Vol. 279, 
 33. – P. 34298-34301.   

in then the
P. 34298P. 3429

et al. et al. 
he normhe norm

8

RegRe

. 
, 

6 6 
 M±SD

1
1,1,

2,66 ±2,6
SD. *1SD. 

,61 ,61
34,94 ± 34,
19,60 ± 2,19,6

84 ±84 

± 2,12,1
7 ± 0,37 7 ± 0,37 

1 ± 0,87*2 1 ± 0,87*2
± 5,42*± 5,42*

22

9*1 9 1
18 8
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 NO-

 ( ) 

 ( ) 
. . , . .   

  
. . , , 

 ( ).  ( ) 

, , 

, , 
- . 

-

 –  ( 2) , 

2. 

2

. 

, 

. 

, , 
 NO-

.  

-

. . 

 ( ( 22) 
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 1 .  1.5 

. 
 – 

. 

. 
 ( ) – ODQ 

(1H-[1,2,4,oxadiazolo[4,3-a]quinoxalin-1-one) 

 NO –  (SNP). 
 SNP 

. 
, , 

 V 
(Zaprinast) 

. 

: 1) 

, 
NADPH  NADPH , 

 GSH 
; 2) 

; 3) 

, -
 DTNB (5,5'-  (2-

))  GSH. 
 ( -

 BCA Protein Assay Reagent Kit 23227, Pierce).  

; ; 2) 2

..

(SNP). (SN

 ( ( ) ) – O) – O
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. 
 0.033 

U/ ,  – 0.025 U/ . 

6.7  10.1 . 

. 
 (p<0.05; 

=0.6, n=12) 
, 

. 

. ,  FoxO3  Nrf2, 

.  

 NO-
- , , 

. 

 V -
. , 

-
, -

. 
, 
, , 

. , 
-

. , 
 NO-

,

 V VVV

, , 

FoxFox

.6, n=12.6, 
 (p<0.0 (p<0.0

2) 2) 
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, , 
-

. 

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

, 

. 
-

. 

 NO 
-  ( ).  NO 

NO, 
, 

, . 
 –  NO . 

 NO 
NO- , 

. NO 
, 

, 
 [2]. 

 NO  O2
 Datta et al. , 

 pO2 (1%), 
 (95%), . . , 

,  NO [4]. 

   NO NO 
  

, 
NN

, , . . 
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. 
-

 ( ) 
[1]. 

 [3] 
 [6]. , 

, 
 –  [5]. 

 – 

 ( ). 
 82  (  54 (48-59) , 60 (73,2%) 

– )  II  III .  28 
(42,7%) , 23 (28%) – 

, 31 (37,8%) – . 41 
(50%)  II–III 

.  63 (76,8%) 
 I  NYHA.  

-
. 

 (22° )  (21%) 
5 

 100 . 
 «StatProfile 

pHOx Plus» (Nova Biomedicals, ). 
:  (p ), 

 ( 2)  ( 2), 
(Hct)  (Hb), 
(SO2),  (BEb), . . 
(BEecf),  (SBC), 

-  (HCO3
-),  (TCO2), 

 ( ), -

pHOpHO

HcHc

HOx PlusOx Plu

 (22° (22°2°2 ) ) 

  63 ( 63 
 I  I 

7,8%)7,8%)

(76,8%(76,

) – ) –

 5454
 I I

55

 [5].  [5
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 (A-aDO2), 2, 
 50% ( 50),  (O2cap), 

 (O2ct). 

 « » ( , ) 

dZ/dT 
. 

( )  (
) . 

5,2 (-11,3-19,8)%;  10,1 (9,2-11,7) / . 
-

: pH 7,405 (7,373-7,425); 
pCO2 39,8 (35,6-42,4) . .; pO2 62,2 (59,4-68,3) . .; 
SO2 85,4 (84,1-87,7)%; Hct 46 (45–51)%; Hb 146 (144-151) / ; 
BEecf -1,5 (-2,7– -0,1) / ; BEb -0,5 (-1,3-0,7) / ; SBC 
23,8 (23,0-24,6) / ; HCO3

- 23,3 (21,2-24,2) / ; TCO2
25,5 (23,2-25,6) / ; A 103,8 (98,9-106,3) . .; A-aDO2, 
36,5 (30,5-40,9) . .; P50 26,7 (26,1-27,9) . .; O2cap 
21,8 (20,6–22,5) / ; O2ct 18,1 (17,4–20,1) / . 

2 (R=-
0,39);  SO2 (R=-0,25); 2 (R=-0,21); 2
(R=0,40);  SO2 (R=0,34). 

. 
: 

2. . . 
? // . 

. . . . . . – 2009. – . 95,  5. – . 
516-531. 

3. . . 
 // . – 2009. –  7-8. – . 81-

89. 

2.2.

SOSO22 (R (R
 SOSO

; ; 

R=-0R=

  .; 
; OO2ct 1ct 

HC
A 103,8A 103
.; P.; P5050 2

8

; BE; BE
COCO33

- 23,323
,8 (98,,8 (9

OO22
45–51)%45–51)%
Eb -0,Eb -0,

33

: p: p
 62,2 ( 62,2 (

%;%;

7 47 4

 (

. 
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4. . . . 

 // . – 2009. – 
4. – . 54-58. 

5. Chung S., et al. The association of nocturnal hypoxemia with 
arterial stiffness and endothelial dysfunction in male patients with 
obstructive sleep apnea syndrome // Respiration. – 2010. – Vol. 79, 

 5. – P. 363-369. 
6. Datta B., et al. Red blood cell nitric oxide as an endocrine 

vasoregulator: a potential role in congestive heart failure // 
Circulation. – 2004. – Vol. 109. – P. 1339-1342. 

7. Vedam H., et al. Short-term hypoxia reduces arterial stiffness in 
healthy men // Eur. J. Appl. Physiol. – 2009. – Vol. 105,  1. – P. 
19-25. 

  
. . , . .   

, 
, 

 ( ), 
 ( ), 

, 
, , 

 ( ). 
, 

, 
 [ . ., 1988].  

 c  (
 ( ),  ( ), 

)  ( ), 
. 

(( ). )

, ,

.

9. – V9. –
rterirteri

Vol. 105Vol. 10

eart ear

rial stiffrial 
55
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 116 , 
 I, II  III 

( ) – 45,  – 25, Q-
 – 17, II . – 15  II II . – 14 

.  28 . 
. 

 54,6 ±1,13,  – 48,3 
± 2,1 .  

. 
(pO2),  (p O2), pH,  (CvO2), 

 ( ), 
 (SvO2)  ( ), 

 p50 ( 2
50% ) 50

 (  t 370 ; p  7,4 O2 40 . .). 

“Synthesis-15”. 

.  
. 

, 
O2, 

O2, CvO2, SvO2 50 . 50 . 

,  ( ) 
. ,  III 50 . 50 . 

,  I  ( 50 = 34,9 ±1,1 
34,0±0,97; 50 =29,9 ±0,71  28,2±0,85 . ., 
( <0,01, <0,01), 

, O2
(p<0,01), CvO2 (p<0,01), SvO2 (p<0,05), CO2 (p<0,05) 

 III 
 I  II . 

34,034,
(( <0,0<

,0±0,97; 0±0,97
01,01

, 
, 

SvOSvO22

.  . 

OO

50

OO22 40 40

(

– 48,3 – 48,3
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 – 

- . Q-
 II . -

 ( / ) 
147,3±2,4

6 141,2 ±2,1 130,4±2,2
1 144,7±2,6 147,4±0,24 150,9±3,52 

O2 
(
. .) 

36,0±1,39 30,7±1,28 
*

23,6±1,02 
*, v

30,6±1,5 
*, v

38,2±0,96 
v

28,9±1,30 
*, v

O2 
(
. .) 

47,5±1,05 42,2±1,86 
*

56,2±2,02 
*, v

54,2±2,1 
*, v

49,1±0,92 
v

48,8±1,52 
v

 ( ) 7,326±0,0
05

7,361±0,01
3
*

7,29±0,01
v

7,293±0,002 
v

7,356±0,001 
*

7,333±0,018 
v

CvO2 
(  %) 12,3±0,54 10,6±1,1 7,9±0,9 

*, v
8,65±1,49 

*, v
10,8±0,39 

*

9,7± 0,50 
*

 (
%) 20,6±0,34 21,6±0,75 18,2±0,42 

*, v
18,9±0,1 

*
20,2±0,28 19,7±0,74 

v

SvO2 (%) 62,4±2,45 48,4±2,6 
*

48,5±1,2 
*

47,2±2,0 
*, v

53,8±1,73 
*, v

50,2±2,35 
v

50

(
. .) 

28,4±0,31 31,4±0,82 
*

25,8±0,36 
*, v

24,5±0,42 
*, v

27,7±0,14 
v

26,7±1,06 
*, v

50 
. 

(
. .) 

26,6±0,32 30,1±0,79 
*

24,5±0,29 
v

23,4±0,50 
*, v

27,9±0,18 
v

27,1±0,76 
*, v

: * – , v – 
  

, . , 
 CvO2, SvO2, KE, O2, O2  pH 

. , 
 III  ( <0,01). 

26,6±0,326,6±0,32 30302

4±0,82 4±0,82 25,825 8

48,5±1,2 48,5±1,2 
**

8,65±8,65
*, *, vv

18,9±0,118,9±

002 002 7

10

7,356±0,001 7,356±0,0
**

1±0,92 1±0
vv

28,9±28,9±
*, * vv

48,8±48,

3,52 52 

±1,30 
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, 
 ( 50 = 24,5±0,29 . 

.), , 
 [Zinchuk.V,1999]. 

.  
, 

 Q- , 
, - , 

. II . 
, 

 (p50 = 27,9±0,18  26,6 
±0,32 . .),  CvO2, SvO2 . 

 pO2, pCO2, pH, KE, SvO2
, . 

, , , , , 
,  « » 

, . 
, 

, , . 
, 

, , , , 
, , , 

, 

. 

: 
1. . . 

 // 
. – 1988. –  1. – . 7 – 10. 

2. Zinchuk V. Effect of NO-synthase inhibition on hemoglobin-
oxygen affinity and lipid peroxidation in rabbits during fever // 
Respiration. – 1999. – Vol. 66, 5. – . 48-54.  

2.2. Zin

, 

, 

vOvO2

, , 

.

, ,
7,9±0,187,9

II II 

88

, ,

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

, , 

 ( ) 
(E. oli) -

, 
. 

 ( , 
). -

, 
, 

( ) 
[4,6]. 

, 
 ( , 

, . .) [5]. 
-

. . 
, 

, 

. 
, 

. 
. 

 – , 
. 

,,

, , 
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- . , 
 ( ) 

, 
, 

 [2,3]. 

,  «
», . 

.  
, -

, 
, 

. 
 – 

 E. oli 
.  

 200-300 , 
. 

 3 . 
. 

 E. coli 
10 / . 

. 
 [2,3]. 

 (30 /
) 

. 

. .  [1]. 

10 10 // . . 

  3 3

. .

-

.
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 LKB 
( ), 

 JEM 100 CX 
( ). 

 E. coli 

, 
. 

. 

, 
, . 
. , 

, , 
. 

, , /
. , 

, , , 
. 

, . 

« », 
. 

, , 
 – 

. , 
, . 

, , 
, 

. 

, . 
. 

 ( ) , 
. 

, 
. 

,
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, 
, . 

, 
, . 

. 
. 

, 

.  
, 

, 
 10 /

E. coli 

. 
. 

, 
. 

, 

.  
: 

1. . . -
. – ., 1976. – 71 . 

2. . ., . ., . . // : 
. – 2008. – . 4,  1. – . 

47-48. 
3. . ., . // . . . . – 2008. – 

. 145,  7. – .42-44. 
4. Deitch E.A., Dayal S.D. // Crit. Care Med. – 2006. – Vol.34,  9. – 

P. 2294 – 2301. 
5. Schulz E. et al. // Antioxid. Redox. Signal. – 2008. – Vol. 10. – P. 

1115 – 1126. 
6. Souza D.G. et al. // J. Immynol. – 2004. – Vol.173,  6. – P. 4137 

– 4146.  

3.3.
. 1

4.4. De

7-48.7-48.

145145

.

.. ..

//
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. .   
, 

, 

 [1], 

, . [3]. 
, 

, 
.  

-

, 2-
. 

 – 
 18-25 .  2 

(5  10 )  85-90° ,  10-15%, 
 5 .  1 

 5 .  1  1 
 PWC170. 

, 
, 

.  «Synthesis-15» (Instrumentation 
Laboratory) 2, SO2, CVO2,

, 
, 2 . 2

 p50  (  37° , =7,4 
2=40 . .)  (p50 ) , 
2  ( 50 ). 

 ( ),  ( ), 
 ( ), α-  (α- ) 

- 

, 

tory) tory) 

, , 
, , 

 PW PW
 1 1

W

– – 

 85- 8

22--

.  . 

[3[3]. 3]. 
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. 
. 

, , 2, SO2, v 2, 
, 

. 
2 . 50 

, . -

, . 
-

. 
, 2, 
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 [2, 4].  
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 – 

 – 
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 ( ) 
. , 
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. 

 ( ), 
 2,3-  [1]. 

, 
, ,  L- -NO  [3].  

(NO)  –  (ONOO–) – 
 in vitro. 

 30 .  370

 NO ( , SNAP, DEANO, 
)  ONOO–.  NO 

ONOO– , 
,  94,5% 2  5,5% 

2, : 94,5% N2

(NO(NOO) O) 

 ( (

, ,
(

, 
 –  

 [2, 4].   [2
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5,5% CO2. 
, 

 « » (4.2% 2, 5.3% 2, 90.5% N2) 
« »  (9.5% 2, 3.5% 2, 87.0% N2). 

 ( ) NO – 100:1  10:1, 
1:1  2:1  NO. 

: 50 , 
, 2, , 

,  = 7,4, 2 = 40 . . 
 37 . 

 [6]. 

. 

 ( ) 
. 

 (

) 
50 .

. 
 SO2 (

)  delta p50 . (  p50 .
)  0,85, 

.  
 in vitro 

 SO2  43,3 
65,9%, , 

, , 
.  SO2

, 
. , 

. 
( 2),  32 . ., 50 .

, 

9%, 9%, 
,

e
 0 0

.   

  
ta p50ta p50

0,85,0,85

SOSO22 

.

) )

0 0 
,,

. . 

, , 
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,  53–56 . ., 50 ., 
, . 2

(  75 . .) 
 Hb: ONOO– 100:1. 
 ONOO–  (Hb: ONOO– 10:1) 

.  
, 

 NO 
. 

 NO 
:  SO2, 

. 
, 

- 
, 

,  – 
.  NO 

, 
-  S-

, , , 
.  

 ONOO–

 SO2. 
, 

, . 
 CO2

, 
 ONOO–, 

[7],  ONOO–

 [5].  

 NO 
. 

, 

[7], [7],

 C
, , 
C

, 
.  

 S

. 

SOSO22

, ,
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. . 
, , 

 –  – 
, 

.  [ , 2006]. 
 – . 

 ( ). 

, 
.  

 ( ): 
 = PaO2/FiO2, 

 PaO2 – 
 ( . .), FiO2 – 

 (%). 
-

.  – 
, 

 5 /  (FiO2 = 32-34%). 

 ( ). 

. 
, 

[ , 1975; , 2012].  

-  ( ) 

. .)

PaOPaO22

.), FiO.), F

/FiO/Fi

, 20, 2006]. 006]. 
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. 
:

, 

. 
 15  ( ),  43 

 71 . 

. 
 ( , , 

- ). 
 300 . ., 

 – . 
 PIC  70 

. 

«RADIOMETER ABL800» «FLEX» ( ). 
 15  7 

 (  1). 8 
 (  2). 

.  

 1  2 
 208 (150/297) 191 (96/287) 

pO2 ., mmHg 72,7 (52/104) 97,0 (58/164) 
pO2 ., mmHg 34 (29/40) 43,3 (28/69) 
Sat O2 ., % 92,3 (89/98) 95,1 (89/99) 
Sat O2 ., % 60,1 (57/69) 69,1 (42/89) 
O2 ., /  136,4 (120/150) 107,1 (90/145) 

cO2 ., /  89,0 (78/106) 74,0 (49/131) 
 c 2 47,4 33,1 

, /  111,8 (103/117) 90,3 (80/110) 

: 
. pO2 – , Sat O2 – 
; 2 –  (

2 = HbxSatO2xpO2, ) 

O
cO2 cO2 

22 ., 
O2 O2 

/

mmHmmH
., % % 
., % ., % 

Hg Hg 
mHg Hg

((

 ( (

). ). 

. . 
PICPIC  7070 70 
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,  pO2
 2  1/3 , 

 1. 

(FiO2  40%  70%). , 
 2 . 

 SatO2 , 
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 – 
 ( ) 

( ). 
-  3,5–

4,5 , . 
 30 . 

(Pringle maneuver).  120 . 
 [Izuishi K. et al., 2006]. 

: 50, 2, 2, , 
( 3¯), 2  ( 2), 

 ( ).  ( ) 
50 ( 2 ,  50% 

). 
50 

 ( ). 

 t-
 U-

.  
, -

- . 
 (

 pH, HCO3-, T 2, ABE, SBE  SBC) 

 pO2 . 

-
. 

 pCO2
-

. 

, -
 [Fernández L., et al., 2002]. 

 pH  pCO2

( )
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 120-
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 [Heizmann O. et al., 2010]. 
 pCO2
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, . 

 pH, ABE, SBC , 

.  120-

.  
, 

 (  pH, HCO3-, 
T 2, ABE, SBE  SBC),  pO2 , 

, 
 (  p O2

) . 
-

ABE, 

,

010]. 

2

2006].



166

-
, , 

, . 

, 

- . 

 N-

. . , . . 
, 

, 
  

 ( ) 
 130 -

. 
, 

. 

, 
 (NO), 

 [2]. , 

, 

 ( ) [4]. 
, 

 [1], .  
 in 

vitro 
, 
-  ( ) 

 N- , 

itritr

, , 

 130 130



167

, 
. 

 [3]. 

(“Harvard Apparatus”)  37º

, –
,  95% 2  5% 2. 

,  4 , 
, 

 (10-9–10-6 ). 
 (10-

9–10-6 ) . 
 3- : 1) 

; 2) , 
(2 10-4 ) –

; 3) , , , 
 (10-4 ). 

.  

,  10-8

.  2-
 (  1,85 

 10-6 , p=0,043).  3-

 (  1). 
 2-
 (  2,02 

 10-6 , p=0,001).  3- , 
,  2-

 (  1,36  10-6 , p=0,039) 
(  2).  ((

5  

, ,

: : 1) : 1) 

1010-6-6 ).

22
 4 4

))

77
––

2. 
4 ,
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 1 – 
 – Me (25%; 75%) 

-

(-lg M) 

 ( ) 

 (2 10-4 )  (2 10-4 )  
+ N  (10-4 ) 

8 27,4 (0; 34,5) 27,4 (0; 109,6) 53,3 (13,7; 54,8) 
7,5 95,9 (55,2; 326,4) 109,6 (82,2; 164,4) 109,6 (80,0; 219,2) 

7 274,0 (151,8; 
448,8) 328,8 (246,6; 465,8) 346,7 (219,2; 411,0)

6,5 356,2 (220,8; 
530,4) 635,1 (424,7; 739,8) 452,1 (301,4; 800,1)

6 465,8 (276,0; 
575,4) 

863,1 (520,6; 
1229,2)* 

548,0 (465,8; 
1280,2) 

: * – 
 (p<0,05). 

 2 – , 
 – Me (25%; 75%) 

-
 (-lg 

M) 

 (
, ) 

 (2 10-4 )  (2 10-4 ) + 
N  (10-4 ) 

8 5,9 (4,2; 6,7) 0* 4,0 (0; 5,9)^ 
7,5 17,6 (16,1; 37,8) 4,0 (0; 5,6)* 12,4 (6,1; 16,0)*^ 
7 32,3 (29,4; 66,7) 17,6 (5,3; 23,8)* 31,0 (23,5; 36,1) 

6,5 70,6 (58,1; 78,6) 33,3 (17,5; 38,3)* 49,0 (44,1; 58,4)*^ 

6 96,8 (91,1; 
100,0) 47,9 (35,1; 60,0)* 65,0 (61,8; 70,6)*^ 

: * – 
(p<0,05),  

^ -  2-  3-
(p<0,05) 

 N-

. 

(p<(p<

(p<0,05(p<

<0,05),  0,05), 
^ - ^ -

)

3
70,670,6

969

,6 (,6 (
32,3 (29,2,3 (29

,6 (586 (58

(4,2; 6(4,2; 6
(16,1; 37(16,1; 37

4;4;

6,7) )

, , 

,1 (30,1 (3

548,0 (46548,
1280128

9,2; 4112; 411

01,4; 800,01,4; 800

55

8) 
219,2) 219,2) 

1,0)
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- , 

 [ . ., . ., 1999]. 

, 
, 

.  
, 

 N1-  ( ) – 
, 

. , 

, 

 [Gebicki J. Et al., 
2003; Wozniacka . et al. [2005]. 

, /  I2-
 [Bryniarski K. et al., 2008]. , 

, 
, 

 NO-
 [Watała C. et al., 2009].  in 

vitro , 

, 
 [Kuykendall JR. et al., 2007]. 

, 
, 

.  

-
( ) E. coli («Sigma»)  500 / .  5 

 50 / . 

, , 
[W

K. et aK. et 
/

al., 2al., 

al. [2al. [22005200

) – ) 
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 0,9%  NaCl.  12 
 (30 /

) 

/ .  
 12 

. 
 1,85% (p<0,008) ( ), 

2, SO2, SBC, SBE, ABE, 2 3
¯.  p50

 12  18,0% 
(p<0,008), 

, 2
. /

 12  7,3 
/  (p<0,008). 

-
, . , 

 0,76% (p<0,05), pCO2  14,4% 
(p<0,05), HCO3

¯  29,7% (p<0,05), 2  29,1% (p<0,05), ABE 
 39,2% (p<0,05), SBE  35,8% (p<0,05), SBC  21,3% (p<0,05). 

. , 
SO2  14,5% (p<0,05), O2  14,0% (p<0,05),  p50
7,9% (p<0,05), , 

, 
, 2

. 
/  45,4% (p<0,05) 

, . 
,  100 

/
 [Bartu  M. et al., 2008]. 

,  NO-
 [Bartu  M. et al., 2008].  in 

vivo  in vitro , 

//

5), 
p<0,055), 

E 
(p<0,0
35,8%

0,
05), 

6

), )
 p50 p50
 18 18
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,  NO 
 NO-  [Domagala 

T.B. et al., 2012]. , 
 NO- , 

NO [Gebska A., Olszanecki R.., 2007], 
 NO, 

/ .  

, 
- . 

2

. 
, 

:

. 
 NO-

 NO 
, 

. 

N
 N N
NO-NO

NO NO 
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