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ʄʝʩʪʦ 0 ï 4 ʛ  5-14 ʣ 15-29 ʣ 30-44 ʣ 45-69 ʣ 70 +  ɺʩʝʛʦ 

1 ʇʝʨʠʥʘʪʘʣʴʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ 

ʀʥʬʝʢʮʠʠ ʥʠʞʥʠʭ 

ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ 

 

ɼʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʧʨʦʠʩʰʝʩʪʚʠʷ 

 

ɺʀʏ/ʉʇʀɼ 

 

ʀʰʝʤʠʯʝʩʢʘʷ 

ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ 

 

ʀʰʝʤʠʯʝʩʢʘʷ 

ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ 

 

ʀʰʝʤʠʯʝʩʢʘʷ 

ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ 

 

2 ʀʥʬʝʢʮʠʠ ʥʠʞʥʠʭ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ 

ɼʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʧʨʦʠʩʰʝʩʪʚʠʷ 

ɺʀʏ/ʉʇʀɼ ʊʫʙʝʨʢʫʣʝʟ ʎʝʨʝʙʨʦʚʘʩʢʫʣʷʨ

ʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʎʝʨʝʙʨʦʚʘʩʢʫʣʷʨ

ʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

 

ʎʝʨʝʙʨʦʚʘʩʢʫʣʷʨ

ʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

 

3 ɿʘʙʦʣʝʚʘʥʠʷ 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ 

ʜʠʘʨʝʝʡ 

ʄʘʣʷʨʠʷ ʊʫʙʝʨʢʫʣʝʟ ɼʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʧʨʦʠʩʰʝʩʪʚʠʷ 

 

ɺʀʏ/ʉʇʀɼ 

 

ʍʨʦʥʠʯʝʩʢʘʷ 

ʦʙʩʪʨʫʢʪʠʚʥʘʷ 

ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ 

 

ʀʥʬʝʢʮʠʠ ʥʠʞʥʠʭ 

ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ 

 

4 ʄʘʣʷʨʠʷ ʉʦʥʥʘʷ ʙʦʣʝʟʥʴ ʅʘʩʠʣʠʝ ʀʰʝʤʠʯʝʩʢʘʷ 

ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ 

ʊʫʙʝʨʢʫʣʝʟ 

 

ʀʥʬʝʢʮʠʠ ʥʠʞʥʠʭ 

ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ 

 

ʇʝʨʠʥʘʪʘʣʴʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ 

5 ʂʦʨʴ ʄʝʥʠʥʛʠʪ ʉʘʤʦʧʦʚʨʝʞʜʝʥʠʷ ʉʘʤʦʧʦʚʨʝʞʜʝʥʠʷ 

 

ʍʨʦʥʠʯʝʩʢʘʷ 

ʦʙʩʪʨʫʢʪʠʚʥʘʷ 

ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ 

ʈʘʢ ʪʨʘʭʝʠ, 

ʙʨʦʥʭʦʚ, ʣʝʛʢʠʭ 

ʍʨʦʥʠʯʝʩʢʘʷ 

ʦʙʩʪʨʫʢʪʠʚʥʘʷ 

ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ 

 

ɺʝʜʫʱʠʝ ʧʨʠʯʠʥʳ ʩʤʝʨʪʥʦʩʪʠ ʚ ʤʠʨʝ ʧʦ ʚʦʟʨʘʩʪʘʤ (ɺʆɿ) 

 

  ʅʝʡʨʦʪʨʘʚʤʘ - ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʩʤʝʨʪʠ ʠ 

ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 5  ʜʦ 44ʣʝʪ* 

                   ( Report  of WHO, 2009) 
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ʣʝʪʘʣʴʥʦʩʪʴ

ʛʦʜʳ

ɼʠʥʘʤʠʢʘ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʦʡ ʣʝʪʘʣʴʥʦʩʪʠ ʚ ʩʪʨʘʥʘʭ 
ɽʚʨʦʧʳ, ʉʐɸ ʠ ʗʧʦʥʠʠ ʧʨʠ ʪʷʞʝʣʦʡ ʯʝʨʝʧʥʦ-
ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ

ʈʝʘʥʠʤʘʮʠʷ, 

ʥʝʡʨʦʭʠʨʫʨʛʠʷ 

ʂʊ 

ʄʈʊ ɼʦʢʘʟʘʪʝʣʴʥʘʷ  

ʤʝʜʠʮʠʥʘ 

ICRAN- 2010, S.Peterburg 

ʅʝʡʨʦʤʦʥʠʪʦʨʠʥʛ + 

ʥʝʡʨʦʨʝʘʥʠʤʘʮʠʷ 



ʂʆʄʇʔʖʊɽʈʅɸʗ ʊʆʄʆɻʈɸʌʀʗ ʇʈʀ ʊʗɾɽʃʆʁ ʏɽʈɽʇʅʆ-

ʄʆɿɻʆɺʆʁ ʊʈɸɺʄɽ 

 

ʄ., 33 ʛ., ʐʂɻ - 7 
ʂʊ: 4 ʜʥʷ ʧʦʩʣʝ ʘʚʪʦʘʚʘʨʠʠ 

ʂʊ-ʧʝʨʬʫʟʠʷ, rCBF 



ʊʗɾɽʃɸʗ ʂʈɸʅʀʆʌɸʎʀɸʃʔʅɸʗ ʀ ʂʈɸʅʀʆɹɸɿɸʃʔʅɸʗ 

ʊʈɸɺʄɸ 



ʂʆʄʇʔʖʊɽʈʅɸʗ ʊʆʄʆɻʈɸʌʀʗ ʇʈʀ ʊʗɾɽʃʆʁ ʏɽʈɽʇʅʆ-

ʄʆɿɻʆɺʆʁ ʊʈɸɺʄɽ  

ʄ., 33 ʛ.,  ʩʦʩʪʦʷʥʠʝ ʧʦʩʣʝ ʜʝʢʦʤʧʨʝʩʩʠʚʥʦʡ ʪʨʝʧʘʥʘʮʠʠ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʢʦʩʪʝʡ ʣʠʮʝʚʦʛʦ ʩʢʝʣʝʪʘ,  

ʠʩʭʦʜ ʧʦ ʐʢʘʣʝ ɻʣʘʟʛʦ ï ʫʤʝʨʝʥʥʘʷ ʠʥʚʘʣʠʜʠʟʘʮʠʷ 



ʆʯʘʛʦʚʳʡ ʧʦʚʨʝʞʜʝʥʠʝ   ʚʠʩʦʯʥʦʡ ʜʦʣʠ  

ʜʦʤʠʥʘʥʪʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʧʨʠ ʣʝʛʢʦʡ ʏʄʊ 

 

 ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʄʈʊ 

ʊʝʩʪ ʥʘ ʧʝʨʝʯʠʩʣʝʥʠʝ ʤʝʩʷʮʝʚ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ 



www.efns.org 

ʈɽʂʆʄɽʅɼɸʎʀʀ ɽɺʈʆʇɽʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ʅɽʁʈʆʍʀʈʋʈɻʀʏɽʉʂʀʍ ʆɹʑɽʉʊɺ ʇʆ ʃɽʏɽʅʀʖ ʃɽɻʂʆʁ 

ʏɽʈɽʇʅʆ-ʄʆɿɻʆɺʆʁ ʊʈɸɺʄʓ 

European Journal of Neurology 2002, 9: 207-219 



ɺʊʆʈʀʏʅʓɽ ʄɽʍɸʅʀɿʄʓ ʇʆɺʈɽɾɼɽʅʀʗ ʄʆɿɻɸ 

Vʆʪʝʢ: ʚʘʟʦʛʝʥʥʳʡ, ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ, 

              ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʡ  

Vʀʰʝʤʠʷ, ʚʘʟʦʩʧʘʟʤ, ʛʠʧʝʨʝʤʠʷ 

Vʉʜʘʚʣʝʥʠʝ ʤʦʟʛʘ ʚʥʫʪʨʠʯʝʨʝʧʥʳʤʠ 

ʛʝʤʘʪʦʤʘʤʠ 

Vɺʥʫʪʨʠʯʝʨʝʧʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 



ʄʈʊ ɺ ɼʀɸɻʅʆʉʊʀʂɽ ʆʊɽʂɸ ʄʆɿɻɸ ʇʈʀ ʆʏɸɻʆɺʆʄ 

ʇʆɺʈɽɾɼɽʅʀʀ 

 ʀ., 16 ʣʝʪ 

ʆʯʘʛ ʫʰʠʙʘ ʠ ʵʧʠʜʫʨʘʣʴʥʘʷ  

ʛʝʤʘʪʦʤʘ ʚ ʧʨʘʚʦʡ  

ʪʝʤʝʥʥʦ-ʚʠʩʦʯʥʦʡ ʦʙʣʘʩʪʠ 

 

ʄʈʊ ʊ2 

ʢʘʨʪʘ ʜʠʬʬʫʟʠʠ 

0,4ʭ10-3 ʤʤ2/ʩ 

0,7ʭ10-3ʤʤ2/ʩ 

1,1ʭ10-3ʤʤ2/ʩ 

ʊ1 



16 ʩʫʪʢʠ ʧʦʩʣʝ ʪʨʘʚʤʳ, 

ʚʪʦʨʠʯʥʘʷ ʠʰʝʤʠʷ ʥʘ  

ʬʦʥʝ ɼɸʇ 

ʀʂɼ= 0,25Ñ0,04*10-3  ʤʤ2/ʩ 

ʊ1 ʊ2 FLAIR 

ɼɺʀ b=1000 ʀʂɼ- ʢʘʨʪʘ 

b=1000 

ɺʊʆʈʀʏʅɸʗ ʀʐɽʄʀʗ, ʎʀʊʆʊʆʂʉʀʏɽʉʂʀʁ ʆʊɽʂ 



.  

ʇʝʨʬʫʟʠʦʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ï 

ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ 

CBF 
(ml/100g/min) 

CBV 
(ml/100g) MTT 

( s) 
CBF = CBV / MTT 
(ml/100g/min) Wintermark et al, 2001,2004 

Zakharova et al, 2006, 2008 

Soustiel et al,2008 

Potapov et al, 2011 

 



18,8 26,7 

45,8 44,4 

21 27,8 

Prx0,17 ICPm48 

21,4 28,2 

49,2 43 

25,9 20,8 

Prx-0,21 ICPm23 

24,4 29 

42,2 55,1 

18,3 10,1 

Prx0,45 ICPm26 

15,9 12,1 

41,6 38,2 

25,3 27,9 

Prx0,015 ICPm28 

25,6 23 

51,6 53,2 

29,8 26,5 

Prx-0,19 ICPm18 

20,9 20 

29,2 19,2 

23 25 

Prx-0,065 ICPm23 

 ʊʷʞʝʣʘʷ ʪʨʘʚʤʘ ʤʦʟʛʘ, ʰʢʘʣʘ ʢʦʤʳ ɻʣʘʟʛʦ Ò 8 

Prx0,05 ICPm26 

24 5,8 

52,3 49,8 

49,5 34,8 

Prx0,4 ICPm28 

24 23 

50,2 59,2 

35,4 29,4 

24,3 24,6 

51,6 47,3 

32,1 29,9 

Prx-0,15 ICPm27 

28,9 26,6 

54,3 51,8 

35,6 43,5 

Prx-0,02 ICPm26 

24 13 

51,6 53,3 

38,4 29,4 

Prx0,14 ICPm49 

1,8 11,4 

55,9 49,2 

47,6 41,7 

Prx0,27 ICPm56 

32,5 20,7 

59,2 62,3 

36,2 29,2 

Prx-0,002 ICPm28 

26 29,9 

62,1 68,9 

29,2 32,7 

Prx0,38 ICPm28 

30,6 35,1 

51,3 45,3 

32,8 29,5 

Prx0,01 ICPm24 

34,9 30,7 

47,1 47,5 

42,3 40,9 

Prx0,11 ICPm16 

Prx0,07 ICPm28 

17,8 

63 53 

41,6 39,6 

23,9 23,1 29,7 

55 63,6 

33 41 

Prx0,11 ICPm25 

32 28,3 

33,9 69,5 

38,4 36,4 

Prx0,09 ICPm25 

19,5 36,1 

52,1 71,4 

36,9 34,4 

Prx0,3 ICPm30 

41,2 43,5 

70,3 62 

52 53,6 

Prx0,14 ICPm32 

42,1 18,5 

88,3 75,

6 
69,5 74,3 

Prx-0,05 ICPm27 

Pattern I 



3 ʩʫʪ 

.ʢʦʤʘ-8  

ʄ, 6 ʣʝʪ. ʏʄʊ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʨʘ ʧʦ ʛʦʣʦʚʝ. ʂʦʤʘ 8 ʙʘʣʣʦʚ                                                     

ɺʳʭʦʜ ʠʟ ʢʦʤʳ ʥʘ 7 ʩʫʪʢʠ. ʀʩʭʦʜ ï ʫʤʝʨʝʥʥʘʷ ʠʥʚʘʣʠʜʠʟʘʮʠʷ 

12 ʩʫʪ ʧ.ʪ, 
 ʩʣʦʚʝʩʥʳʡ 
ʢʦʥʪʘʢʪ 

. 

3 ʛ ʧ.ʪ 

 ʋʤʝʨʝʥʥʳʝ ʧʩʠʭʦ-

ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ 

Mean CBF:  
 
-in hemorrhagic contusion 
foci = 
16,3Ñ6,0 
 
-in contralateral intact  zone= 
36,0Ñ10,0 
(p <0,01 



ʊʷʞʝʣʘʷ ʢʨʘʥʠʦʙʘʟʘʣʴʥʚʷ ʪʨʘʚʤʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʘʚʘʨʠʠ 



M.,43 ʛ. ɺʪʦʨʠʯʥʘʷ ʠʰʝʤʠʷ ʤʦʟʛʘ 

       

CBV 

CBF 

61,4 
 ml/100g/min 

7,6 ml/100g/min 

42,4 ml/100g/min 

7,5 ml/100g/min 

9,9 ml/100g/min 



   F., 17 ʣʝʪ. ʂʦʤʘ 7 ʙ. ʂʊ ʠ ʄʈʊ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʜʠʥʘʤʠʢʝ 

ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʩʫʙʜʫʨʘʣʴʥʦʡ ʛʝʤʘʪʦʤʳ 

 3 ʜʝʥʴ ʧ/ʪ 

84,6 ml/100g/min 
22 ml/100g/min 

91,1 ml/100g/min 47,1 ml/100g/min 

T2-FLAIR MRI 
1,5 ʤʝʩ.  7 ʤʝʩ. 

DWI 

18 ʤʝʩ. 



ʇʦʢʘʟʘʪʝʣʠ ʦʙʲʝʤʥʦʛʦ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚ 

ʩʪʚʦʣʝ ʤʦʟʛʘ ʫ ʙʦʣʴʥʳʭ ʚ ʢʦʤʝ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ 

(N=7) ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʩʭʦʜʘʤʠ (N=13) 

ʃʝʛʢʘʷ ʪʨʘʚʤʘ,  

ʚ ʩʦʟʥʘʥʠʠ (13-15  ʙ)ʙʘʣʣʦʚ) 

0 5 10 15 20 25 30 35 40 45 50 55 60

ʉʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ, ʤʣ/100ʛ/ʤʠʥ
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ʫʤʝʨʰʠʝ ʙʦʣʴʥʳʝ 



ʅɽʁʈʆɸʅɽʉʊɽɿʀʆʃʆɻʀʗ, ʅɽʁʈʆʈɽɸʅʀʄɸʎʀʗ, 

ʅɽʁʈʆʄʆʅʀʊʆʈʀʅɻ ʀ ʀʅʊɽʅʉʀɺʅɸʗ ʊɽʈɸʇʀʗ  ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʪʷʞʝʣʦʡ 

ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʳ, 3 ʠʟʜʘʥʠʝ . Journal of 

Neurotrauma vol. 24,  Suppl. 1,  May 2007 

 

I  .  ɸʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʦʢʩʠʛʝʥʘʮʠʷ 

II.     ɻʠʧʝʨʦʩʤʦʣʷʨʥʘʷ ʪʝʨʘʧʠʷ 

III.    ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʛʠʧʦʪʝʨʤʠʷ 

IV.    ʇʨʦʬʠʣʘʢʪʠʢʘ ʠʥʬʝʢʮʠʡ 

V.     ʇʨʦʬʠʣʘʢʪʠʢʘ ʪʨʦʤʙʦʟʘ ʛʣʫʙʦʢʠʭ ʚʝʥ 

VI.    ʇʦʢʘʟʘʥʠʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚʯʜ 

VII.   ʊʝʭʥʦʣʦʛʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ 

VIII.  ʂʨʠʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ 

IX.     ʂʨʠʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʮʝʨʝʙʨʘʣʴʥʦʡ ʧʝʨʬʫʟʠʠ 

X.      ʄʦʥʠʪʦʨʠʥʛ ʦʢʩʠʛʝʥʘʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ  

XI.     ɸʥʝʩʪʝʟʠʨʫʶʱʠʝ, ʘʥʘʣʴʛʝʪʠʯʝʩʢʠʝ ʠ ʩʝʜʘʪʠʚʥʳʝ 

XII.    ʇʠʪʘʥʠʝ 

XIII.   ʇʨʦʬʠʣʘʢʪʠʢʘ ʩʫʜʦʨʦʛ 

XIV.   ɻʠʧʝʨʚʝʥʪʠʣʷʮʠʷ 

XV.    ʉʪʝʨʦʠʜʳ 

ʅʀʀ ʅʝʡʨʦʭʠʨʫʨʛʠʠ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ ʈɸʄʅ 



ʄʆʅʀʊʆʈʀʅɻ ɺʅʋʊʈʀʏɽʈɽʇʅʆɻʆ, ɸʈʊɽʈʀɸʃʔʅʆɻʆ ,ʎɽʈɽɹʈɸʃʔʅʆɻʆ 

ʇɽʈʌʋɿʀʆʅʅʆɻʆ ɼɸɺʃɽʅʀʗ, ʎʇɼ ʀ ʀʅɼɽʂʉɸ ʈɽɸʂʊʀɺʅʆʉʊʀ ʎɽʈɽɹʈɸʃʔʅʓʍ 

ʉʆʉʋɼʆɺ (Prx)* ʉ ʂɸʈʊʀʈʆɺɸʅʀɽʄ ʆɹʔɽʄʅʆɻʆ ʄʆɿɻʆɺʆɻʆ ʂʈʆɺʆʊʆʂɸ 

ʀʥʩʪʠʪʫʪ ʥʝʡʨʦʭʠʨʫʨʛʠʠ ʠʤ.ʅ.ʅ.ɹʫʨʜʝʥʢʦ ʈɸʄʅ 

 

Negative correlation between MAP and 

ICP means preserved CBF autoregulation 

Positive correlation between MAP and ICP 

means CBF  autoregulation disturbance   

ICP 

MAP 
MA

P 

MAP 

ICP 

MAP MAP 

ICP 
ICP 

  * ʉambrige University 

                  Czosnyka, Timofeev, Hatchinson  et al.  

MAP 



>50% 

~20% 

Timofeev & Hutchinson, 2006  

ɼɽʂʆʄʇʈɽʉʉʀɺʅɸʗ ʊʈɽʇɸʅɸʎʀʗ ʇʈʀ ʅɽʋʇʈɸɺʃʗɽʄʆʁ ɺʅʋʊʈʀʏʂʈʂʇʅʆʁ ɻʀʇɽʈʊɽʅɿʀʀ 



ʈɽʂʆʅʉʊʈʋʂʊʀɺʅʓɽ  ʀ  ʄɸʃʆʀʅɺɸɿʀɺʅʓɽ  

ɺʄɽʐɸʊɽʃʔʉʊɺɸ  ʇʈʀ ʇʆʉʃɽɼʉʊɺʀʗʍ  ʊʈɸɺʄʓ  ʏɽʈɽʇɸ  

ʀ  ɻʆʃʆɺʅʆɻʆ  ʄʆɿɻɸ 

      ʇʦʩʣʝʜʩʪʚʠʷ ʪʨʘʚʤʳ  

      ʯʝʨʝʧʘ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʂʦʣʠʯʝʩʪʚʦ             % 

         ʙʦʣʴʥʳʭ 

1. ɼʝʬʝʢʪʳ ʦʩʥʦʚʘʥʠʷ ʯʝʨʝʧʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʙʘʟʘʣʴʥʦʡ 

ʣʠʢʚʦʨʝʝʡ 

  

248 6,0 

2. ɼʝʬʝʢʪʳ ʠ ʜʝʬʦʨʤʘʮʠʠ ʩʚʦʜʘ ʯʝʨʝʧʘ  (ҕʦʩʥʦʚʘʥʠʷ) 

  
1523 36,8 

3. ʂʨʘʥʠʦ-ʦʨʙʠʪʘʣʴʥʳʝ  ʜʝʬʝʢʪʳ ʠ ʜʝʬʦʨʤʘʮʠʠ 

  
374 9,0 

4. ʇʦʚʨʝʞʜʝʥʠʷ ʠʥʪʨʘʢʨʘʥʠʘʣʴʥʳʭ ʩʦʩʫʜʦʚ (ʢʘʨʦʪʠʜʥʦ-

ʢʘʚʝʨʥʦʟʥʳʝ ʩʦʫʩʪʴʷ ʠ ʣʦʞʥʳʝ ʘʥʝʚʨʠʟʤʳ) 

  

1378 33,3 

5. ʍʨʦʥʠʯʝʩʢʠʝ ʩʫʙʜʫʨʘʣʴʥʳʝ ʛʝʤʘʪʦʤʳ 

  
427 10,3 

6. ʇʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʘʷ ʛʠʜʨʦʮʝʬʘʣʠʷ 186 4,5 

                                                         ʀʪʦʛʦ 4136 100 



3D ʂʊ 

 

ʂʦʤʧʴʶʪʝʨʥʘʷ 

     ʤʦʜʝʣʴ 

ʃʘʟʝʨʥʘʷ ʩʪʝʨʝʦʣʠʪʦʛʨʘʬʠʷ 

ʇʦʣʠʤʝʨʥʘʷ ʤʦʜʝʣʴ 

ʈɽʂʆʅʉʊʈʋʂʊʀɺʅɸʗ  ʅɽʁʈʆʍʀʈʋʈɻʀʗ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

ʂʆʄʇʔʖʊɽʈʅʆɻʆ  ʄʆɼɽʃʀʈʆɺɸʅʀʗ  ʀ  ʉʊɽʈɽʆʃʀʊʆɻʈɸʌʀʀ  

( 445 / 1896 = 24%) 
ʉʆɺʄɽʉʊʅʆ ʉ ʀʅʉʊʀʊʋʊʆʄ ʃɸɿɽʈʅʓʍ ʀ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ʈɸʅ 

 



ʀɿɻʆʊʆɺʃɽʅʀɽ  ʊʈɽʍʄɽʈʅʓʍ ʄʆɼɽʃɽʁ ʀʄʇʃɸʅʊʆɺ  ʅɸ ʆʉʅʆɺɽ 
ʉʀʄʄɽʊʈʀʀ ʏɽʈɽʇɸ ʀ ɺʀʈʊʋɸʃʔʅʓʍ ɼʆʅʆʈʆɺ 



ʇʈʆɹʃɽʄɸ ɺɽɻɽʊɸʊʀɺʅʓʍ ʉʆʉʊʆʗʅʀʁ 

ɺ ʉʐɸ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ*  

                                    ʚ ʚʝʛʝʪʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ï 35 ʪʳʩ. 

                                    ʚ ʩʦʩʪʦʷʥʠʠ ʤʠʥʠʤʘʣʴʥʦʛʦ  

                                                                  ʩʦʟʥʘʥʠʷ ï 280 ʪʳʩ. 

* Report to the Congress of USA, 2006 



ʄɽɾɼʋʅɸʈʆɼʅʓɽ  ʈɽʂʆʄɽʅɼɸʎʀʀ  ʇʆ 

ʃɽʏɽʅʀʖ  

ɸʇɸʃʃʀʏɽʉʂʆɻʆ  ʉʀʅɼʈʆʄɸ / 

ɺɽɻɽʊɸʊʀɺʅʆɻʆ  ʉʆʉʊʆʗʅʀʗ  

 

 Eur. Trauma Emer Surg. 2007 
  

K.von Wild,  A. Ritz, 

F. Gerstenbrand, E. Ortega Suhrkamp 

G. Dolce, J. Jorg 

H Binder, A. Potapov 

P. Vos, J. Leon-Carrion,  

L. Saltuari, R. Vilcinis 

Y. Alekseenko, G. Zitnay 

R. Formisano, 





ʄ,17.  ɼʀʉʃʆʂɸʎʀʆʅʅɸʗ ʀʐɽʄʀʗ ʄʆɿɻɸ  ɺʉʃɽɼʉʊɺʀɽ  ʉɼɸɺʃɽʅʀʗ  ʕʇʀɼʋʈɸʃʔʅʆʁ ɻɽʄɸʊʆʄʆʁ. 

 ʂʆʄɸ  ʇʆʉʃɽ ʉʊɽʈʊʆɻʆ ʉɺɽʊʃʆɻʆ ʇʈʆʄɽɾʋʊʂɸ.  

ʀʉʍʆɼ - ʉʆʉʊʆʗʅʀɽ ʄʀʅʀʄɸʃʔʅʆɻʆ ʉʆɿʅɸʅʀʗ, ʊɽʊʈɸʇɸʈɽɿ  

(ʀʉʉʃɽɼʆɺɸʅʀɽ  ʏɽʈɽɿ 2 ɻʆɼɸ ʇʆʉʃɽ ʊʈɸɺʄʓ) 

 



ʉʊɸɼʀʀ ɺʆʉʉʊɸʅʆɺʃɽʅʀʗ ʇʉʀʍʀʏɽʉʂʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ʇʆʉʃɽ ɼʃʀʊɽʃʔʅʆʁ ʂʆʄʓ  
 

3 4 5 6 7 8 9 10 11 12 13 14 15 

III 

IY 

Y 

YI 

YII 

YIII 

IX 

X 

ʐʂɸʃɸ ʂʆʄʓ ɻʃɸɿɻʆ  

- ʢʦʤʘ 

- ʚʝʛʝʪʘʪʠʚʥʳʡ 

- ʘʢʠʥʝʪʠʯʝʩʢʠʡ ʤʫʪʠʟʤ ʩ 

- ʜʝʟʠʥʪʝʛʨʘʮʠʷ ʨʝʯʠ 

                 - ʘʤʥʝʩʪʠʯʝʩʢʘʷ ʩʧʫʪʘʥʥʦʩʪʴ 

                                  - ʧʩʠʭʦʧʘʪʦʧʦʜʦʙʥʳʡ ʩʠʥʜʨʦʤ 

                                        - ʥʝʚʨʦʟʦʧʦʜʦʙʥʳʡ ʩʠʥʜʨʦʤ 

- ʤʫʪʠʟʤ ʩ ʧʦʥʠʤʘʥʠʝʤ ʨʝʯʠ 

ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʩʪʘʪʫʩ 

- ʘʢʠʥʝʪʠʯʝʩʢʠʡ  
ʤʫʪʠʟʤ 

                           - ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-ʤʥʝʩʪʠʯʝʩʢʘʷ 
                                                  ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

II 

I 

(ʊ.ɸ.ɼʦʙʨʦʭʦʪʦʚʘ ʠ ʩʦʘʚʪ., 1985, ʆ.ʉ. ɿʘʡʮʝʚ 2005) 



ʈɽɻɽʅɽʈɸʊʀɺʅʓɽ ʉʇʆʉʆɹʅʆʉʊʀ  ʄʆɿɻɸ 



     Santiago Ramon y Cajal: ñɺʝʩʴ ʥʘʙʦʨ ʥʝʡʨʦʥʦʚ 

ʬʦʨʤʠʨʫʝʪʩʷ ʜʦ ʨʦʞʜʝʥʠʷò 

Old dogma:   All neurons are born during development  



ʅʝʡʨʘʣʴʥʳʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ ʤʦʟʛʘ 

 

 ɻʨʠʛʦʨʠʡ ɽʥʠʢʦʣʦʧʦʚ 

Cold Spring Harbor Laboratory   

April 7, 2009  

Modern idea: 

ñ new neurons are continuously being 

born in several regions of the adult 

brain; adult neurogenesis is important 

for the cognitive functionò 
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