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  –    

:Ag  –   , 

Free PS:Ag  –   S, 

L  – 

M – 

1/ 2  –    1/  2

:Ag  –  , 

:Act –  , 

Protein S:Act  –  S, 

sEPCR: Ag  –       , 

    

TFPI  –      
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        -

  .       

          

 .      ,  -

      ,  

        . -

         -

 ,       ,   

,   ,    , -

   .    -

   ,      . 

       .  

          (L.S. 

Savendahl et al., 1995; H. Wallaschofski et al., 2003; M. Franchini et al.,2009; 

S. H. Alzahrani, R. A. Aijan, 2010).      -

           -

 ,     -  .
      ,   

    ,    , , .  
      ,  , 

  ,  ,     -
   (R.J. Tengattini et al., 2008; G. Paradies et al., 2010; D. X. 

Tan et al., 2011; K. Celinski et al., 2011).    
         

   ,    ,     
        ,  

  ,   ,  -   -



7

  (V. Srinivasan et al., 2009; T.S. Kandil et al.,2010; 
P.P. Basu et al., 2010)

        
 .        , 

    .   -
         , 

     (T. Tunali et al., 2005).    
       -

  .
        -

     ,      -
 ,  ,      

  .
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         -

   .

        -

 :

1.           

 -   :

•     V, XI, XII  XIII.

•   - -    .

2.           

-  .
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1.  

     156   

a,  Wistar,   117   39 .  

   200-220 g      ,  

       ad libitum,   12  

 – 12  .        

 ,        , 

       .  -

          

 .

2.      
  

        

 ,         

.       ,    -

  4       .    

  -  ,       

     –     

 .

    4   –    

       .    

    ,     12 . -

 ( )        

–     ,   –   
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(Merk, Germany)    0,2 /   ,   

-   (Sigma Chemicals/St. Louis, MO, USA)    0,4 

/   ,   -   1   -

       .    

        ex tempore.  -

     ,      

.         72 

.

3.      
   

          

         4,5 

ml.        9:1.   

        

 0,11mmol/l.      10   

   +40   3000   .   -

  – ,       -

  .       -

  -600        .

4.  

         -

 .       –  

 ,  ,          

Weigert  .       

   /   .
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5.    

     20    

      : ,   

ELISA.

5.1.    

aPTT (Activated partial thromboplastin time),   

 ,     -

    Diagnostica Stago, France.

5.2.     – 
   (Act)

F II: Act (Factor II),  II,    -

      Dade Behring, USA;

F V: Act (Factor V),  V,    -

      Dade Behring, USA; 

F VII: Act (Factor VII),  VII,    

      Dade Behring, USA;

F IX: Act (Factor IX),  IX,    -

      Dade Behring, USA;

F X: Act (Factor X),  X,    -

      Dade Behring, USA;

F XI: Act (Factor XI),  XI,    -

      Dade Behring, USA;

F XII: Act (Factor XII),  XII,    

      Dade Behring, USA;

F XIII: Act (Factor XIII),  XIII,    -

     Berichrom®, Marburg, Germany.
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5.3.      – 
    (Ag)

F II: Ag (Factor II),  II,   ELISA     

Diagnostica Stago, France;

F VII: Ag (Factor VII),  VII,   ELISA    

 Diagnostica Stago, France;

F IX: Ag (Factor IX),  IX,   ELISA     

Diagnostica Stago, France;

F X: Ag (Factor X),  X,   ELISA     

Diagnostica Stago, France.

5.4.     
-  

Protein C: Act (Protein C, activity),  , ,  

 ELISA     Diagnostica Stago, France;

Protein C: Ag (Protein C, antigen),  , ,   

ELISA     Diagnostica Stago, France;

PC: Ag (activated Protein C, antigen),   , , 

  F. España  . (2001),   ELISA;

sEPCR: Ag (Soluble form of endothelial protein C receptor, antigen), 

    e   , ,  

 Asserachrom® ELISA kit, Diagnostica Stago, France;

Thrombomodulin: Ag (Thrombomodulin, antigen),  

,   IMUBIND®ELISA kit, American Diagnostica inc., 

USA;

Protein S: Act (Protein S, activity),  S ,  

 ELISA     Diagnostica Stago, France;

Free PS: Ag (free Protein S, antigen),   S, , 



13

  ELISA     Diagnostica Stago, France.

6.     

        

   GraphPad Prism 5.    

     ,  , -

         

  .

        

 t-   Student-Fisher.   <0.05    -

 .

      ±   

  ( x  ±S x ).
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1.       
   –   

    

1.1.       
    V, XI, XII, XIII  

,    1 ,   -
      24,92 ±1,24 s (  ) 

 9,88 ±0,91 s ( <0.001).     45,13 ±2,68 s 
( <0.001).      ,  -

     41,65 ±1,98 s ( <0.001).

. 1.    (0,2 mg/kg b.w.),  (0,4 mg/
kg b.w.)   1      (   

),   s.c.   Wistar , 2  , 
     a  (   

 ).  :  –  , 
   ;  - ; L - . 

     x  ±S x , *** -  < 0.001.

       -
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       V, XI, XII  XIII  
   2-5   1.

. 2.       V (Factor 
V: Act)     Wistar,  s.c.   
(0,2 mg/kg b.w.),  (0,4 mg/kg b.w.)   1   

   (   ), 2  ,   
 .  :  –  , 

   ;  - ; L - . 

    x  ±S x , *** -  < 0.001.

. 3.     XI (Factor XI: Act)    
 Wistar,  s.c., 2        

 (0,2 mg/kg b.w.),  (0,4 mg/kg b.w.)   1  
    (   ).  –  , 

   ;  - ; L – . 

    x  ±S x , *** -  < 0.001; n.s.-  .
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. 4.       X  (Factor XII: Act)  
  Wistar,  s.c., 2      

   (0,2 mg/kg b.w.),  (0,4 mg/kg b.w.)   1 
     (   ).  –  , 

   ;  – ; L – . 

    x  ±S x , *** -  < 0.001.

. 5.    (0,2 mg/kg b.w.),  (0,4 mg/kg 
b.w.)   1      (   ), 

  s.c.   Wistar , 2  ,   
       X I (Factor 

XI : Act).  –  ,    ;  
- ; L - . 

    x  ±S x , *** -  < 0.001.



17

. 1.    (0,2 mg/kg b.w.),  (0,4 mg/kg 
b.w.)   1      (   ), 

  s.c.   Wistar , 2     
    (Act)  F V, F XI, F XII  F XIII.

 F V: Act. F XI: Act. F XII: Act. F XIII: Act.

(n=13)
195,10 ±9,68

<0,001
138,50 ±14,22

n. s.
151,90 ±7,44

<0,001
199,80 ±9,06

<0,001

(n=13)
50,05 ±5,34

<0,001
60,02 ±5,89

<0,001
50,04 ±3,29

<0,001
40,08 ±5,20

<0,001
 + 

(n=13)

49,76 ±5,30
<0,001

70,07 ±3,15
<0,001

45,17 ±5,53
 <0,001

55,05 ±4,77
<0,001

 ( )
 

(n=13)

109,40 ±8,15 129,30 ±6,48 95,00 ±4,65 117,00 ±6,71

 –  ,    . 

    x  ±S x .

         

     -      

           -

    (S.P. Bajaj, J.H. Joist,1999). -

  (  1)      ( <0,001), 

          -

.       - V, 

XI  XII    ,       

-     .   XII (  

 )        
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(C.G. Cochrane, J.H.Grif  n, 1979, T.Renné, D.Gailani, 2007).  -

 V ( )          -

       (G. Nicolaes, A., 

B. Dahlbäck,2002; K. Segers et al., 2007).   XI -

       ,  

         XII,  IX, 

    (P. N.Walsh, 2001).

         -

  ( <0,001)       

V (  2), XII (  4)  XIII (  5),    

XI (  3)   .      

        

 V, XII  XIII.    ,     

         (E. M. 

Gordon et al., 1990; R. Kerr, 2003).   , -

        

     ,     

     -  (V.Y. 

Brodsky, N.D. Zvezdina, 2010; V.Y. Brodsky et al., 2010).   -

         ,  

           

  .      -

      (P.A. Witt-Enderby et al., 2003)  -

            

       . -

       V, XII  XIII 

    e       

     .    , 
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         ,  

    V  XII     

.

        -

    ( <0,001)     -

     –  2-5.    , 

           

.             

         -

   1  2  (M.L. Dubocovich, 1988; U.M. 

A. Renzi et al.,2011; Umit et al., 2012).    -

        ,   -

      ( <0,001) (  1)  

          

   1  2      

 .

          -

       ( <0,001)  

     –  2-5. -

     (  1)       

( <0,001)         -

  .  ,    

         

         -

     . 
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1.2.       
   

  -    
  – F II, F VII, F IX  F X. 

1.2.1. -        -

      -    

  – F II, F VII, F IX  F X.

          

 -         

  , . .    -

  F : Ag, F VII: Ag, F IX: Ag  F X: Ag. 

     6-9 .   2,  :

. 6.    (0,2 mg/kg b.w.),  (0,4 mg/
kg b.w.)   1      (   

),   s.c.   Wistar , 2  
,         Factor 

II:Ag ( ).  :  –  , 
   ;  - ; L - . 

    x  ±S x , *** -  < 0.001.
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. 7.      Factor VII:Ag( )   
Wistar ,  s.c.   (0,2 mg/kg b.w.),  (0,4 mg/kg 
b.w.)   1      (   ), 2  

,    .  :  –  
,    ;  - ; L - . 

    x  ±S x , *** - <0.001; ** - <0,01.

. 8.      Factor IX:Ag ( )   
Wistar ,  s.c.   (0,2 mg/kg b.w.),  
(0,4 mg/kg b.w.)   1      (   

), 2  ,    .  :  
–  ,    ;  - ; 
L - . 

    x  ±S x , *** -  < 0.001; ** - <0,01.
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. 9.    (0,2 mg/kg b.w.),  (0,4 mg/kg b.w.) 
  1      (   ),  

 s.c.   Wistar , 2  ,    
     Factor X:Ag ( ).  : 

 –  ,    ;  - ; 

L - .     x  ±S x , *** -  < 0.001; ** - <0,01.

. 2.    (0,2 mg/kg b.w.),  (0,4 mg/kg b.w.) 
  1      (   ),  

 s.c.   Wistar , 2      
     F : Ag, F VII: Ag, F IX: Ag  F X: Ag.

 F : Ag F VII: Ag F IX: Ag F X: Ag

(n=13)
140,60 ±3,34

<0,001
172,60 ±13,60

<0,01
187,00 ±15,12

<0,01
197,80 ±17,68

<0,01

(n=13)
53,15 ±5,51

<0,001
65,50 ±4,31

<0,001
75,03 ±8,58

<0,001
54,80 ±6,80

<0,001
  + 

(n=13)

57,18 ±7,79
<0,001

69,96 ±5,43
<0,001

63,20 ±6,09
<0,001

61,45 ±8,37
<0,001

( )

(n=13)

101,30 ±6,74 120,30 ±5,53 130,20 ±7,81 126,10 ±13,10

 –  ,    . 

    x  ±S x .
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1.2.2.         -

 (Act)   -     -

 – F II, F VII,F IX  F X.

     10-13   3,  :

. 10.    (0,2 mg/kg b.w.),  (0,4 mg/kg b.w.) 
  1      (   ),  

 s.c.   Wistar , 2  ,    
       (Factor II: Act).  –  

,    ;  - ; L - . 

    x  ±S x , *** -  < 0.001; ** <0,01. 

. 11.       V  (Factor VII: Act)  
  Wistar,  s.c., 2      

   (0,2 mg/kg b.w.),  (0,4 mg/kg b.w.)   1 
     (   ).  –  , 

   .  - ; L – .  

   x  ±S x , *** -  < 0.001; ** <0,01.
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. 12.     IX (Factor IX: Act)   
 Wistar,  s.c., 2       

  (0,2 mg/kg b.w.),  (0,4 mg/kg b.w.)   1  
    (   ).  –  , 

   .  - ; L – . 

    x  ±S x , *** -  < 0.001; ** <0,01.

. 13.    (0,2 mg/kg b.w.),  (0,4 mg/kg 
b.w.)   1      (   ), 

  s.c.   Wistar , 2  ,   
       X (Factor 

X: Act).  –  ,    ;  - 
; L - . 

    x  ±S x , *** -  < 0.001; ** - <0,01; * - <0,05.
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. 3.    (0,2 mg/kg b.w.),  (0,4 mg/kg 
b.w.)   1      (   ), 

  s.c.   Wistar , 2     
    (Act)  F , F VII, F IX  F X.

 F II: Act. F VII: Act. F IX: Act. F X: Act.

(n=13)
162,80 ±14,07

<0,01
138,60 ±13,46

<0,01
154,10 ±9,37

<0,01
162,60 ±11,08

<0,001

(n=13)
60,40 ±6,52

<0,001
50,45 ±7,04

<0,001
66,84 ±6,99

<0,001
85,65 ±6,58

<0,05
 + 

(n=13)

70,44 ±8,14
<0,001

47,83 ±9,61
<0,01

69,56 ±8,90
<0,001

70,42 ±9,94
<0,01

 ( )
 

(n=13)

116,10 ±7,59 89,56 ±7,13 116,00 ±5,74 111,40 ±7,68

 –  ,    . 

    x  ±S x .

      -  -

          -

,     (J.C.Souto et al., 2001).   , 

  IX         

,  VII      ,  -

 II  X         (Y. Hong 

et al., 1999; S. Gallistl et al., 2002; S.E. Lind et al., 2003; R.W. Colman et 

al.,2006).     ,     

    .       , 

        -    

 -     (E. G. Bovill et 

al.,1993; G.A. Miggiano, L.Robilotta, 2005).    -
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     ( . , . - , 2007). -

          

      (I.V. Kirgizov et al., 2001; G.A. 
Miggiano, L.Robilotta, 2005),      

 (R. Kerr, 2003; T.T. Knudsen et al., 2005),      
  (R. Baker et al., 2004; M. Bern, 2004),  -

           
      -   

(P.K. Bandyopadhyay, 2008)     (G.A. Miggiano, 
L.Robilotta, 2005; R.W. Colman et al.,2006).    

-        -
       ( . 

, . - , 2007).    -  
    ( .Pichler, L. Pichler, 2008; A. 

Girolami et al., 2008).
         -

 FII:Ag, FVII:Ag, FIX:Ag, FX:Ag (  6-9)   
,    .      

       ,   
   II (  6)    -   ( <0,001), 

       VII, IX  
X (  7-9)  -   ( <0,01).   -

          
   . 
         

   -      
        . 

  10-13  ,       
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     ,     
 X  -   ( <0,001).

     –    -

   -    (  6-9),   

  (  10-13).

        -

   ,    -

        -

 (  6-13).
        

   ,    , -
        ,  

    -  -  -
  .          

         – . 
-       -  -
    , ,     1/ 2 

 .   ,  
        -

  ,          (R.M. Slominski 
et al., 2012; C. Venegas et al., 2013).     

 ,       -  -
        

   – ,    1/
2      . Te  -

  ,         
,         

  -   ,   -
      .
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2.        
  –     - 

    

2.1.       
    ,    
   

       –  

 -       14-20 

  4.

. 14.    (0,2 mg/kg b.w.),  (0,4 mg/kg 
b.w.)   1      (   ), 

  s.c.   Wistar , 2  ,   
       C ( rotein :Ag.) 

 :  –  ,    
;  - ; L - . 

    x  ±S x , *** -  < 0.001; ** - <0,01.
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. 15.      (Protein C: Act)   
  Wistar,  s.c.   (0,2 mg/kg b.w.),  

(0,4 mg/kg b.w.)   1      (   
), 2  ,    .  :  

–  ,    ;  - ; 

L - .     x  ±S x , *** -  < 0.001; ** - 
<0,01.

. 16.        
( P :Ag)   Wistar ,  s.c.   
(0,2 mg/kg b.w.),  (0,4 mg/kg b.w.)   1   

   (   ), 2  ,   
 .  :  –  , 

   ;  - ; L - . 

    x  ±S x , *** -  < 0.001; ** - <0,01
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. 4.    (0,2 mg/kg b.w.),  (0,4 mg/kg 
b.w.)   1      (   ), 

  s.c.   Wistar , 2  ,   
        ( :Ag),  

   (PC: Act)     
( :Ag)

 PC: Ag PC: Act APC: Ag

 
(n=1)

1,32  ± 0,16
 < 0.001

50,13 ±  6,98
 < 0.001

0,42  ± 0,04
 < 0.001

(n=13)
4,15  ± 0,35

 < 0.01
161,70  ± 12,91

 < 0.01
1,17  ± 0,10

 < 0.01
 + 

(n=13)

4,05  ± 0,34
 < 0.01

169,70  ± 9,83
 < 0.001

1,28  ± 0, 07
 < 0.001

( )
 

(n=13)

2,85  ± 0,21 115,20 ± 9,72 0.79  ± 0,04

    x  ±S x

        -

 -  ,    

  :  , , sEPCR   S 

(F.J. Castellino et al.,2009).     -  

    -  -  , -

          (F. 

Espana et al., 2005).  ,    14,  ,  

  PC:Ag    ,   ,  -

 .         -

  .         

1/ 2  , ,     -
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      (  14)    

    – . 

        -

   ,     -

 ( .Dahlbäck, B.O. Villoutreix, 2005).    

          , 

      -  -

 ( . . Esmon, 2003). A        

      -

         Va  -

 VIIIa,       (F.Stavenuiter, 2013). 

  15-16  ,        -

     ,     -

       – . 

   ,    -

       ,      

,        ,    -

       (F. España et al.,2001). 

   ,       -

          

    -     

    .

  ,     ,   -

     (M.L. Dubocovich, 1988). 

       ( -

 14-16)        

          .  

       - -



32

     ,      

     1/ 2    

    .

2.2.       
  sEPCR  

  EPCR    , 

  -      -

,     (E. Biguzzi et al., 2007).

  17  ,      

    sEPCR  118,40±6,36 ng/ml (  )  

169,20±13,86 ng/ml ( <0.01).     -

,           sEPCR, 

        -

 50,19±4,00 ng/ml ( <0.001)  39,69±5,51 ng/ml ( <0.001).

. 17.        
     (sEPCR:Ag)   Wistar , 

 s.c.   (0,2 mg/kg b.w.),  (0,4 mg/kg b.w.)  
 1      (   ), 2  

,    .  :  –  
,    ;  - ; L - . 

    x  ±S x , *** -  < 0.001; ** - <0,01. 
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EPCR        , 
           

( . Fukudome, . .Esmon, 1994).   sEPCR,  -
       , 
            (E. 

Ducros et al., 2012).      
  sEPCR (  17).    sEPCR   

       .
     -

 – ,       -
      sEPCR (  17).  

  sEPCR        -
   -       

          , -
  1/ 2 .

. 18.    (0,2 mg/kg b.w.),  (0,4 mg/kg 
b.w.)   1      (   ), 

  s.c.   Wistar , 2  ,   
   .  :  – 

 ,    ;  - ; 
L - . 

    x  ±S x , *** -  < 0.001; ** - <0,01.

  18   ,    -



34

         6,26±0,48 
ng/ml (  )  2,62±0,16 ng/ml ( <0.001).  

     9,72±0,79 ng/ml 
( <0.01).     -   -

    9,67±0,54 ng/ml ( <0.001).
 –   , -

    ,     - -
   ,     sEPCR (M. 

Van de Wouwer et al., 2004).   ,  
    ,     -

      -   
  (TAFI) (C. T. Esmon, 2003).    

    (  18)   -
  ,      -

    :Ag, :Act          
-      .

     -
 – ,          

        
     –   sEPCR 

(  17)   ,  (  18) 
  . 

2.3.       
     S 

    S

,    19 ,   -
      S  6,81±0,53 g/

ml (  )  9,77±0,68 g/ml ( <0.01).   
    S  3,02±0,39 g/ml ( <0.001). -
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     ,     

 S   3,65±0,25 g/ml ( <0.001).

. 19.       S (free S:Ag) 
  Wistar ,  s.c.   (0,2 mg/kg b.w.), 

 (0,4 mg/kg b.w.)   1      
(   ), 2  ,    .  

:  –  ,    ; 
 - ; L - . 

    x  ±S x , *** -  < 0.001; ** - <0,01.

. 20.  Protein S: Act.     Wistar, 
 s.c.   (0,2 mg/kg b.w.),  (0,4 mg/kg b.w.)  
 1      (   ), 2  

,    .  :  –  
,    ;  - ; L - . 

    x  ±S x , *** -  < 0.001.
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  20        S (%). 

       -

 S  171,50±9,92 ( <0.001).      -

    S   42,33±5,44 ( <0.001)  

50,31±4,16 ( <0.001).      S  -

    105,80±9,73. 

        

          S, -

   ,    -

 (S.M.Rezende et al., 2004; L. Mosnier et al., 2006).  S -

    -     

  Va  VIIIa (A.C.Rigby, . . Grant, 2004). -

 S     –   .   

 S         (E. Castoldi, 

T.M. Hackeng, 2008).       -

     S (  19),    

   S (  20).        

     S     

  (R. Kerr, 2003).

      – -

,         

      S (  19),   

   S (  20).      

   1/ 2      

   , ,     

. 
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3.  

         -

         ,  

    ,    -

 Wistar.        -

  -  ,       

   (P.H. Wirtz, C. Bärtschi et al., 2008; P.H. Wirtz, 

M.Spillmann et al., 2008; K. S. Girish et al., 2013) 

      –  -

       ,  -

      ,     

:     V, XI, XII, XIII   

   –      -  

 .
      (  1) -

   .      -
          

      (R. W.Colman et al., 
2006).       -

  V, XI, XII, XIII (  2-5).   XII -
           

  (T.Renné, D.Gailani, 2007),  V   
   (K. Segers et al., 2007),  -
     XIII     

  -  -   ,   -
       (V. G.Nielsen et 

al., 2004; M.Cushman et al., 2009).       
    V, XII  XIII (  2, 
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4, 5),    XI (  3)    .  
     - V, XI  XII    

,       -   -
  .        

        -
 V, XII  XIII        

      .

      

       V, XI, 

XII, XIII (  2-5),       -

   (  1)       1  2 

      . 

        -

 ,        

    .

         -

   21.

. 21.       .  
  ,   –   .
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        -

    ,    - -

  .       

,     ,     -

           -

  (S. Gallistl et al., 2002; S.E. Lind et al., 2003; R.W. 

Colman et al.,2006).       

     II, VII, IX  X    

  .   ,    

6-13,     ,  :  

   ,      -

 .        

      ,    

 II (  6)    -      X 

(  13)  -  .     -

 –         -  

    (  6-9),    

   (  10-13).     -

       

      -  

  (  6-13).

        

        22-24.
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. 22.        
.   –     .

. 23.        
.   –     .
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. 24.    1       
   .   –  
   .

       -
     -  ,  
   .     -
     :  , 

, sEPCR   S (F.J. Castellino et al.,2009).  
      (  14)  -

 (  15)   ,      
   (  16)  (  4).  , -

           , 
       ,     

    ,       -
           -

      -  
      .
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EPCR          -
   (E.M. Gleeson et al., 2012).   -

       sEPCR, 
       (E. Ducros et al., 2012). 

       -
  sEPCR (  17),       
      (  16).   

   sEPCR         
,     sEPCR       

    (E. Ducros et al., 2012).
   ,    - -

   ,    -
-      (M. Van de Wouwer et al., 2004; 

E. Biguzzi et al., 2007).       
     (  18), -

         :Ag, :Act 
           - -

        -
.

        S -
       

V   VIII        
 ( . Castoldi, T.M. Hackeng, 2008).     
          

S (  19),       S (  20).
   ,      , -

          
      .   14-16 

         -
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      .       
    (  18) –  -

   .       
   -       

   sEPCR (  17)    . -
      -

     S (  19),      
 S (  20).        

-         
        1/ 2  

      . -
  ,      -

      .   
         -

    ,   -
   .       ,  

     .   -
     : sEPCR (  

17),     S (  19)     
S (  20).     -

  ,      ,       
   – , o      ,  

   1  2    -
    .      -
      -    1 

 2        -
 -    .   

    -  ,    
 ,   ,  -



44

     .
        - -

      25-27.

. 25.      -  
.   –   ,   – 
  .  : sEPCR –  
  C ; APC –   .

. 26.      -  
.   –   ,   – 
  .  : sEPCR –  
  C ; APC –   .
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. 27.    1       
 -  .   –  
 ,   –   .  

: sEPCR –    C ; APC – 
  .
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1.    – ,    -

       Wistar,  

  :

•      ;

•       V, XII  XIII;

•         

-     – II, VII, IX  X;

•      -  

 (        ,  

     ,    

   sEPCR).

2.        -

     – , 

    :

•       V, XI, XII  XIII;

•         

-    - II, VII, IX  X;

•    -     

    (     

   ,      

 ,     sEPCR);

•      ,     

  .

3.          -

    ,   -

   ,   .
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