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General cerebral symptoms in patients with traumatic  
brain injury and their dependence on the -675 4G/5G  

polymorphism in the PAI-1 gene 
 
Abstract: Diagnostic and prognostic significance of general cerebral and meningeal symptoms, 
which are often inseparable, makes it necessary to monitor constantly this group of disorders and 
helps to suspect the development of brain secondary lesions and to determine further diagnostic 
and therapeutic tactics. This article presents an evaluation analysis of the changes that concern 
general cerebral and meningeal signs and symptoms in 200 patients with traumatic brain injury, 
and determines the interrelation of the changes with the -675 4G/5G polymorphism in the PAI-1 
gene. In the process of the study, we have found an association between regressive course of 
cerebral and meningeal symptoms in patients with 4G/4G and 4G/5G genotypes for the studied 
polymorphism. It was suggested that regressive course of cerebral symptoms in TBI patients is 
induced by 4G allele and respectively 4G/5G and 4G/5G genotypes for the -675 4G/5G 
polymorphism in the PAI-1 gene. 

Key words: traumatic brain injury, -675 4G/5G polymorphism of PAI-1 gene, cerebral signs and 
symptoms. 
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      Д13Ж.  
И ,     1  (PAI-1) –    

    Д3Ж,     
       ( )  

PAI-1.    -675 4G/5G   I-1,  
     I-1   [1, 4, 5, 6]. 

Ц    –     
        -675 4G/5G   I-1. 

  .        
 200   .     159 (79,5%),  – 41 

(20,5%).    (157  – 78,5%)      
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.       
 SPSS-21. 

.  ё     -675 4G/5G 
  PAI-1,        

   -    . 1.    
 ,           

       -  
  (  > 0,05). 

 1.      -675 4G/5G   I-1  
  -       

      

n % n % n % 
 4G/4G 51 25,5 27 13,5 78 26,44 

4G/5G 88 44 49 24,5 137 46,44 
5G/5G 61 30,5 19 9,5 80 27,12 

 4G 190 47,5 103 51,5   
5G 210 52,5 87 43,5   

 χ2 = 2,32,  = 0,13  
: 1) Ч –  ; 

2) χ2         -  
      I-1   

       ,    . 
2.       -675 4G/5G   PAI-1 
   c     (  = 0,745  χ2 - 

 ). 
 2.   -675 4G/5G   I-1    
-   
 

 
4G/4G 4G/5G 5G/5G  

n % n % n % n % 
I  22 7,5 33 11,2 26 8,8 81 27,5 
II  29 9,8 55 18,6 35 11,9 119 40,3 

 27 9,2 49 16,6 19 6,4 95 32,2 
 78 26,5 137 46,4 80 27,1 295 100 

: Ч –   

 51 (25,5%)  I   14-    ,  30 
(15,0%) – .  102 (51,0%)  II     

    .  17  (8,5%) –   II 
: 14 –  7-   ё 3 –  14-  . 

   ,    
           -675 

4G/5G   I-1. 
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,   1-       
   29 (34,5%  5G/5G  65,5%  4G/5G )  I 

,       52 (50% – 5G/5G) .  54  
(11,2% – 4G/4G, 44,4% – 4G/5G  44,4% – 5G/5G ) II   

   .  65 (32,5%)   
      -   . 

        -675 
4G/5G   I-1          

   χ2 -       4G/4G (χ2 = 
9,6,   = 0,008)  5G/5G (χ2 = 10,0,   = 0,007),     (χ2 = 15,0,  = 0,001). 

     1-    ,  
    2    4G/5G I .  69 

(4G/4G – 27,5,5%, 4G/5G – 43,5%, 5G/5G – 29%)      
 ,   10 (4G/4G – 30%, 4G/5G – 10%, 5G/5G – 60%) –  

.  54 (4G/4G – 25,9%, 4G/5G – 57,4%, 5G/5G – 16,7%)  II 
       1-  ,  65 

(4G/4G – 23,0%, 4G/5G – 36,9%, 5G/5G – 40,1%) –   
.       

  -675 4G/5G   I-1        
     χ2 -      

 4G/4G (χ2 = 16,8,   = 0,0001), 4G/5G (χ2 = 23,1,   = 0,0001)  5G/5G (χ2 = 14,8,   
= 0,001),     (χ2 = 53,1,  = 0,0001). 

       
    -675 4G/5G   I-1 
  . 3. 

 3. И       -  
       -675 4G/5G   I-1  1-

  

   0 1 2 3 
n % n % n % n % 

 
4G/4G 

I  0 0 10 5 12 6 0 0 
 0 0 0 0 19 9,5 3 1,5 

II  23 11,5 0 0 6 3 0 0 
 0 0 14 7 15 7,5 0 0 

 
4G/5G 

I  0 0 19 9,5 14 7 0 0 
 0 0 2 1 30 15 1 0,5 

II  31 15,5 0 0 24 12 0 0 
 0 0 31 15,5 24 12 0 0 

 
5G/5G 

I  0 0 0 0 26 13 0 0 
 0 0 0 0 20 10 6 3 

II  11 5,5 0 0 24 12 0 0 
 0 0 3 1,5 26 13 0 0 

I  0 0 29 14,5 52 26 0 0 
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 0 0 2 1 69 34,5 10 5 
II  65 32,5 0 0 54 27 0 0 

 0 0 54 27 65 32,5 0 0 

: 1) Ч –  ; 
2) 0 –   ; 
3) 1 –  ; 
4) 2 –  ; 
5) 3 –   ; 
6)  –   

,   3-       ,    
   – 18 (94,4%   4G/5G),   

  49 (40,8% – 4G/4G, 32,7% – 4G/5G, 26,5% – 5G/5G) ,  
  1-  .      14 

 I  (85,7%   5G/5G).  49 (18,4% – 4G/4G, 61,2% – 4G/5G, 
20,4% – 5G/5G)  II     

.  53 (24,5% – 4G/4G, 37,75– 4G/5G, 37,75% – 5G/5G)    
  .  17  II     

   -   .  
       -675 4G/5G 

  I-1          
   χ2 -       4G/4G (χ2 = 

18,9,   = 0,0001)  5G/5G (χ2 = 25,1,   = 0,0001),    4G/5G    
 (χ2 = 3,8,   = 0,151).      

 (χ2 = 39,7,  = 0,0001). 
 3-            

,  42 (26,2% – 4G/4G, 64,3– 4G/5G, 9,5% – 5G/5G)   
 .  39 (28,2% – 4G/4G, 15,4– 4G/5G, 56,4% – 5G/5G)  I 

     ,   3,9   
 1-  .   II      55 

(14,5% – 4G/4G, 61,8% – 4G/5G, 23,7% – 5G/5G) ,     
  – 58 (36,2% – 4G/4G, 36,2% – 4G/5G, 27,6 % – 5G/5G).  6   
   5G/5G     . 

        -675 
4G/5G   I-1          

   χ2 -       4G/4G (χ2 
= 21,571,   = 0,0001), 4G/5G (χ2 = 37,6,   = 0,0001)  5G/5G (χ2 = 28,6,   = 0,0001),   

  (χ2 = 77,3,  = 0,0001). 
       

    -675 4G/5G   I-1 
  . 4. 

 4. И       -  
       -675 4G/5G   I-1  

3-   
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   0 1 2 3 
n % n % n % n % 

 
4G/4G 

I   0 0 0 0 20 10 2 1 
 0 0 0 0 11 5,5 0 0 

II  7 3,5 9 4,5 13 6,5 0 0 
 0 0 8 4 21 10,5 0 0 

 
4G/5G 

I  0 0 17 8,5 16 8 0 0 
 0 0 0 0 27 13,5 6 3 

II  5 2,5 30 15 20 10 0 0 
 0 0 34 17 21 10,5 0 0 

 
5G/5G 

I  0 0 1 0,5 13 6,5 12 6 
 0 0 0 0 4 2 22 11 

II  5 2,5 10 5 20 10 0 0 
 0 0 13 6,5 16 8 6 3 

I  0 0 18 9 49 24,5 14 7 
 0 0 0 0 42 21 39 19,5 

II  17 8,5 49 24,5 53 26,5 0 0 
 0 0 55 27,5 58 29 6 3 

: 1) Ч –  ; 
2) 0 –   ; 
3) 1 –  ; 
4) 2 –  ; 
5) 3 –   ; 
6)  –   

 7-    5 (    4G/5G)     
  .    42 (26,2% – 4G/4G, 

64,3% – 4G/5G, 9,5% – 5G/5G)  I ,      
34 (85,7%   5G/5G) ,   2,4    3-  .  
32 (90,6% – 4G/5G)  II     

,  66 (33,3% – 4G/4G, 30,3% – 4G/5G, 36,4% – 5G/5G)   
 .  4 (3   5G/5G)      

 ,      3-  .  3  II   
     -   

, 14 – .      
   -675 4G/5G   I-1      

       χ2 -  
    4G/4G (χ2 = 21,1,   = 0,0001), 4G/5G (χ2 = 18,6,   = 0,0001)  

5G/5G (χ2 = 36,2,   = 0,0001),     (χ2 = 60,7,  = 0,0001). 
 7-    15     4G/5G    

 .       66 
(33,3% – 4G/4G, 27,3% – 4G/5G, 39,4% – 5G/5G)  I .  32 (3% – 4G/4G, 
87,5% – 4G/5G, 9,5% – 5G/5G)  II    , 

    65 (35,4% – 4G/4G, 32,3% – 4G/5G, 32,3% – 5G/5G) 
.  8 (12,5% – 4G/5G, 87,5% – 5G/5G)      
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 .      
   -675 4G/5G   I-1      

       χ2 -  
     4G/4G (χ2 = 51,0,   = 0,0001), 4G/5G (χ2 = 37,6,   = 0,0001) 

 5G/5G (χ2 = 38,448,   = 0,0001),     (χ2 = 119,815,  = 0,0001). 
       

    -675 4G/5G   I-1 
  . 5. 

 5. И       -  
       -675 4G/5G   I-1  

7-   
   0 1 2 3 

n % n % n % n % 
 
4G/4G 

I  0 0 0 0 11 5,5 11 5,5 
 0 0 0 0 0 0 22 11 

II 
 

 7 3,5 0 0 22 11 0 0 
 5 2,5 1 0,5 23 11,5 0 0 

 
4G/5G 

I 
 

 0 0 5 2,5 27 13,5 1 0,5 
 0 0 0 0 15 7,5 18 9 

II 
 

 5 2,5 29 14,5 20 10 1 0,5 
 5 2,5 28 14 21 10,5 1 0,5 

 
5G/5G 

I 
 

 0 0 0 0 4 2 22 11 
 0 0 0 0 0 0 26 13 

II 
 

 5 2,5 3 1,5 24 12 3 1,5 
 4 2 3 1,5 21 10,5 7 3,5 

I 
 

 0 0 5 2,5 42 21 34 17 
 0 0 0 0 15 7,5 66 33 

II 
 

 17 8,5 32 16 66 33 4 2 
 14 7 32 16 80 40 74 37 

: 1) Ч –  ; 
2) 0 –   ; 
3) 1 –  ; 
4) 2 –  ; 
5) 3 –   ; 
6)  –   

 14-          
 ,     33 (100% – 4G/4G  4G/5G ) . 

     48    (22,9% – 4G/4G, 22,9% 
– 4G/5G, 54,2% – 5G/5G),    7-    1,4 .  3   

   4G/5G      74 
(33,3% – 4G/4G  66,7% – 4G/5G)  II    

,      25 (16% – 4G/4G, 24% – 4G/5G, 60% 
– 5G/5G) ,   6,25     II   7-  . 

 17  II    .   
      -675 4G/5G   I-
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1             
χ2 -      4G/4G (χ2 = 11,2,   = 0,004), 4G/5G (χ2 = 10,3, 

  = 0,016)  5G/5G (χ2 = 22,1,   = 0,0001),     (χ2 = 37,1,  = 0,0001). 
 14-           

 .   II     
  3    4G/5G.     59 (18,6% – 

4G/4G, 64,4% – 4G/5G, 17,0% – 5G/5G) ,  ,  40 (27,5% – 4G/4G, 22,5% – 
4G/5G, 50,0% – 5G/5G)     ,   5 

   7-  .     
    -675 4G/5G   I-1    

         χ2 -  
     4G/4G (χ2 = 21,1,   = 0,0001), 4G/5G (57,8,   = 0,0001)  

5G/5G (14,8,   = 0,001),     (χ2 = 88,9,  = 0,0001). 
       

    -675 4G/5G   I-1 
  . 6. 

 6. И       -  
       -675 4G/5G   I-1  

14-   

   0 1 2 3 
n % n % n % n % 

 
4G/4G 

I  
 

 0 0 0 0 11 5,5 11 5,5 
 0 0 0 0 0 0 22 11 

II 
  

 7 3,5 0 0 18 9 4 2 
 7 3,5 0 0 11 5,5 11 5,5 

 
4G/5G 

I 
  

 0 0 0 0 22 11 11 5,5 
 0 0 0 0 0 0 33 16,5 

II 
  

 5 2,5 3 1,5 41 20,5 6 3 
 5 2,5 3 1,5 38 19 9 4,5 

 
5G/5G 

I 
  

 0 0 0 0 0 0 26 13 
 0 0 0 0 0 0 26 13 

II 
  

 5 2,5 0 0 15 7,5 15 7,5 
 5 2,5 0 0 10 5 20 10 

I 
 

 0 0 0 0 33 16,5 48 24 
 0 0 0 0 0 0 81 40,5 

II 
 

 17 8,5 3 1,5 74 37 25 12,5 
 17 8,5 3 1,5 59 29,5 40 20 

: 1) Ч –  ; 
2) 0 –   ; 
3) 1 –  ; 
4) 2 –  ; 
5) 3 –   ; 
6)  –   
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.    –     
           -675 4G/5G 
  I-1  ,      – C. Werner 

[2007], J.P. Coles [2004], A.S. Cunningham [2005Ж  . .  [2009] –   
        

          . 
         M. 

Sashindranath [2012], E. Candelario-Jalil [2009], G.F. Genцt [2013], K. Jood [2005], M.D. 
Vergouwen [2004],      -675 4G/5G  

 I-1         
  . 

В : 1)     -675 4G/5G   I-1  
        ; 

2)          
    -675   PAI-1; 

3)         
4G/4G  4G/5G     5G/5G ; 

4)   4G/4G  4G/5G   -675   PAI-1  
        . 

  .    
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