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ʤʝʜʠʮʠʥʳ. 
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ɸʅɸʃʀɿ ʀʉʍʆɼʆɺ ʀ ʇʈʆɻʅʆʉʊʀʏɽʉʂʀɽ ʌɸʂʊʆʈʓ ʊʗɾɽʃʆʁ 

ʏɽʈɽʇʅʆ-ʄʆɿɻʆɺʆʁ ʊʈɸɺʄʓ 

 

ɸʙʜʳʢʘʧʘʨ ʫʫʣʫ ʊ., ɸʨʪʳʢʦʚ ʆ.ʄ., ɸʚʘʟʘʣʠ ʫʫʣʫ ʄ., ʄʫʨʘʪʦʚ ɼ.ʄ., ɹʘʟʘʨʙʝʢʦʚ ʄ.ʄ. 

ʂʳʨʛʳʟʩʢʘʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʄʝʜʠʮʠʥʩʢʘʷ ɸʢʘʜʝʤʠʷ ʠʤ. ʀ. ʂ. ɸʭʫʥʙʘʝʚʘ, ʛ. ɹʠʰʢʝʢ, 

ʂʳʨʛʳʟʩʪʘʥ  

  
      ɸʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ ï ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠʰʝʤʠʠ ʠ ʚʥʫʪʨʠʯʝʨʝʧʥʳʭ ʦʙʲʝʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʠʩʭʦʜ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʪʷʞʝʣʦʡ ʯʝʨʝʧʥʦ-

ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʦʡ. ʀʟʫʯʝʥʳ ʜʘʥʥʳʝ ʫ 57 ʙʦʣʴʥʳʭ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 15 ʜʦ 72 ʣʝʪ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ ʚ 

ʥʝʡʨʦʪʨʘʚʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʢʣʠʥʠʢʝ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʠ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʚ 

ʜʠʘʛʥʦʩʪʠʢʝ ʪʷʞʝʣʦʡ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʳ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʷʞʝʣʘʷ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʘʷ ʪʨʘʚʤʘ, ʦʪʝʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚʥʫʪʨʠʯʝʨʝʧʥʦʡ ʦʙʲʝʤʥʳʡ 

ʧʨʦʮʝʩʩ, ʠʰʝʤʠʷ ʤʦʟʛʘ. 

     

Analysis of outcome and prognostis factors of severe skull brain injury 
      The influence of aggregate traumatic pathologic volume ï the perifocal brain swelling, ischemia and intracranial 

formations on the outcome  of management of patients with severe skull brain trauma was analyzed. Data from 57 patients 

aged from 15 to 72 years treated in the neurotraumatological clinic were studied. Computed tomography and magnetic 

resonance imaging are the basic methods in diagnostic of severe skull brain injuries. 

 Key words: Severe skull brain injury, brain swelling, intracranial volume process, brain ischemia. 

     

 ɸʢʪʫʘʣʴʥʦʩʪʴ. ʏʝʨʝʧʥʦ-ʤʦʟʛʦʚʘʷ ʪʨʘʚʤʘ (ʏʄʊ) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʠ ʪʷʞʝʣʳʤ 

ʚʠʜʦʤ ʪʨʘʚʤʘʪʠʟʤʘ. ɺ ʚʦʟʨʘʩʪʝ ʦʪ 20 ʜʦ 40 ʣʝʪ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ. ʏʘʩʪʦʪʘ 

ʏʄʊ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 180 ʜʦ 220 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ ʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʨʦʩʪʫ 

[1-3]. ʆʙʱʘʷ ʣʝʪʘʣʴʥʦʩʪʴ ʩʨʝʜʠ ʚʩʝʭ ʙʦʣʴʥʳʭ ʩ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʦʡ, ʜʦʩʪʘʚʣʝʥʥʳʭ ʚ 

ʩʪʘʮʠʦʥʘʨ, ʜʦʩʪʠʛʘʝʪ ʦʪ 3 ʜʦ 7% [2-6]. ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʣʝʪʘʣʴʥʦʩʪʴ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʩ 

ʪʷʞʝʣʦʡ ʏʄʊ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 28 ʜʦ 35% [4-6].    

     ɺʳʩʦʢʘʷ ʣʝʪʘʣʴʥʦʩʪʴ, ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʙʦʣʴʥʳʭ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʙʦʣʴʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʩ ʏʄʊ, ʟʘʩʪʘʚʣʷʶʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʝʪʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʣʝʯʝʥʠʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ [7-9].  

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʟʛʘ ʚʩʣʝʜʩʪʚʠʝ ʏʄʊ ʨʘʟʜʝʣʷʶʪ ʥʘ ʧʝʨʚʠʯʥʳʝ ʠ 

ʚʪʦʨʠʯʥʳʝ. ʂ ʧʝʨʚʠʯʥʳʤ ʦʪʥʦʩʷʪ ʦʯʘʛʦʚʳʝ ʫʰʠʙʳ-ʨʘʟʤʦʟʞʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʚʥʫʪʨʠʯʝʨʝʧʥʳʝ ʛʝʤʘʪʦʤʳ, ʘʢʩʦʥʘʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʟʛʘ. ʉʨʝʜʠ ʚʪʦʨʠʯʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʟʛʘ ʚʳʜʝʣʷʶʪ:  

 - ʎʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʝ ʠʟʤʝʥʝʥʠʷ - ʥʘʨʫʰʝʥʠʝ ʨʝʘʢʪʠʚʥʦʩʪʠ ʩʦʩʫʜʦʚ ʤʦʟʛʘ, ʨʘʩʩʪʨʦʡʩʪʚʦ 

ʘʫʪʦʨʝʛʫʣʷʮʠʠ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʠʰʝʤʠʶ ʤʦʟʛʘ.  

 -  ʅʘʨʫʰʝʥʠʝ ʣʠʢʚʦʨʦʮʠʨʢʫʣʷʮʠʠ ʠʟ-ʟʘ ʙʣʦʢʘʜʳ ʣʠʢʚʦʨʥʳʭ ʧʫʪʝʡ.  

 - ʆʪʝʢ ʤʦʟʛʘ - ʯʘʱʝ ʚʘʟʦʛʝʥʥʳʡ, ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʪʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʣʘʟʤʳ ʢʨʦʚʠ ʚ ʤʦʟʛʦʚʫʶ ʪʢʘʥʴ. 

 - ɼʠʩʣʦʢʘʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ - ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʦʩʪʨʦʛʦ ʦʙʲʝʤʥʦʛʦ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ 

ʦʯʘʛʘ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʧʨʠʚʦʜʠʪ ʢ ʛʨʘʜʠʝʥʪʘʤ 

ʜʘʚʣʝʥʠʷ ʚ ʧʦʣʦʩʪʠ ʯʝʨʝʧʘ [10-12].  

     ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʪʦʨʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʨʘʞʝʥʠʷ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʦʪʝʢʘ, ʠʰʝʤʠʠ, ʥʘʨʫʰʝʥʠʷ ʣʠʢʚʦʨʦʜʠʥʘʤʠʢʠ, ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ ʩʠʥʜʨʦʤʘ) ʥʘ 

ʠʩʭʦʜ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʏʄʊ ʠ ʚʣʠʷʥʠʷ ʦʙʲʝʤʘ, ʣʦʢʘʣʠʟʘʮʠʠ ʦʯʘʛʦʚ ʫʰʠʙʘ, ʛʝʤʘʪʦʤ ʥʘ 

ʨʘʟʚʠʪʠʝ ʚʪʦʨʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʨʘʞʝʥʠʷ ʤʦʟʛʘ (ʦʪʝʢʘ, ʠʰʝʤʠʠ) ʠ ʠʭ ʩʦʚʦʢʫʧʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʠʩʭʦʜ ʪʨʘʚʤʳ.  

     ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʅʘʤʠ ʠʩʩʣʝʜʦʚʘʥʦ 57 ʙʦʣʴʥʳʭ ʩ ʪʷʞʝʣʳʤ ʫʰʠʙʦʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʩ ʥʘʣʠʯʠʝʤ ʚʥʫʪʨʠʯʝʨʝʧʥʳʭ ʛʝʤʘʪʦʤ, ʦʯʘʛʦʤ ʫʰʠʙʦʚ ʤʦʟʛʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 15 ʜʦ 72 ʣʝʪ (ʪʘʙʣʠʮʘ 

1). ɺʩʝ ʙʦʣʴʥʳʝ ʙʳʣʠ ʦʧʝʨʠʨʦʚʘʥʳ, 45,6% ʙʦʣʴʥʳʭ ʧʦʣʫʯʠʚʰʠʭ ʏʄʊ ʙʳʣʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 20 ʜʦ 

49 ʣʝʪ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ. ʀʟ ʥʠʭ 80% ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ 

ʙʳʪʦʚʳʝ ʪʨʘʚʤʳ, 9,5% - ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ - 3%, ʫ 7,5% ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ 

ʪʨʘʚʤʳ ʥʝʠʟʚʝʩʪʥʳ. ʉʤʝʨʪʥʦʩʪʴ ʤʫʞʯʠʥ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ 
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ʩʤʝʨʪʥʦʩʪʴ ʞʝʥʱʠʥ ʜʦ 5 ʨʘʟ. ʂʘʞʜʳʡ ʚʦʩʴʤʦʡ ʯʝʣʦʚʝʢ, ʧʦʣʫʯʠʚʰʠʡ ʪʷʞʝʣʫʶ ʏʄʊ, ʥʘʭʦʜʠʣʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ.                               

ʊʘʙʣʠʮʘ 1- ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ 
ɺʦʟʨʘʩʪ ʄʫʞ. ɾʝʥ. % ʄʫʞ. ɾʝʥ. % 

15-19 3 1 7 1 - 25 

20-29 4 2 10,5 1 1 33,3 

30-39 12 3 26,3 3 1 26,6 

40-49 10 3 22,8 3 1 39,0 

50-59 6 2 14,0 3 - 37,5 

60-69 6 3 15,7 3 2 48,6 

70< 2 - 3,6 1 - 50 

     

     ʅʘʠʙʦʣʴʰʘʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʩʤʝʨʪʥʦʩʪʴ ʦʪʤʝʯʘʣʘʩʴ ʚ ʛʨʫʧʧʝ ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ: ʦʪ 48,6% ʚ ʛʨʫʧʧʝ ʦʪ 60 ʜʦ 69 ʣʝʪ ʠ ʜʦ 50% ʚ ʛʨʫʧʧʝ ʩʪʘʨʰʝ 70 ʣʝʪ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, 

ʩʚʷʟʘʥʦ ʩ ʚʦʟʨʘʩʪʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ: ʘʪʝʨʦʩʢʣʝʨʦʟ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ [1-12].  

     ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʂʊ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ 

(ʄʈʊ) ʨʘʩʰʠʨʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʘʪʦʛʝʥʝʟʝ ʪʷʞʝʣʦʡ ʏʄʊ. ʕʪʠ ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ 

ʧʦʟʚʦʣʷʶʪ ʥʘʙʣʶʜʘʪʴ ʧʨʠʞʠʟʥʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʜʠʥʘʤʠʢʫ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩ ʤʦʤʝʥʪʘ ʪʨʘʚʤʳ. 

     ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ.  ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʦ 27 ʄʈʊ ʠ 30 ʂʊ 

ʦʙʩʣʝʜʦʚʘʥʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʦʜʥʦʢʨʘʪʥʦ, ʚ ʧʝʨʠʦʜ ʦʪ ʧʝʨʚʦʛʦ ʜʥʷ 

ʜʦ ʜʚʝʥʘʜʮʘʪʠ ʜʥʝʡ ʧʦʩʣʝ ʪʨʘʚʤʳ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʩʣʝʜʠʪʴ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʙʦʣʴʥʳʤ, ʚ ʜʠʥʘʤʠʢʝ ʦʪʨʘʞʝʥʥʳʭ ʜʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ɺʩʝʤ ʙʦʣʴʥʳʤ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʄʈʊ ʩʢʘʥʠʨʦʚʘʥʠʝ ʚ ʘʢʩʠʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ, ʩʦʧʦʩʪʘʚʠʤʦʝ ʩ ʫʨʦʚʥʝʤ ʩʨʝʟʦʚ ʥʘ 

ʂʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʘ 3 ʙʦʣʴʥʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ, 4 ʙʦʣʴʥʳʤ ï ʚ 

ʩʘʛʠʪʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʷʭ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʢʨʫʛ ʦʯʘʛʘ ʫʰʠʙʘ ʠ 

ʚʥʫʪʨʠʯʝʨʝʧʥʳʭ ʛʝʤʘʪʦʤ ʚʦʟʥʠʢʘʝʪ ʟʦʥʘ ʧʦʚʳʰʝʥʥʦʡ ʩʦʩʫʜʠʩʪʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʘʷ ʚʳʭʦʜ ʧʣʘʟʤʳ ʠ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠʚʦʜʷʱʘʷ ʢ ʚʘʟʦʛʝʥʥʦʤʫ 

ʦʪʝʢʫ (ɺʆ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʦʜ ɺʆ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘ ʂʊ ʧʦʥʠʤʘʣʠ ʟʦʥʫ ʧʦʥʠʞʝʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ +18 +25 ʅ [3], ʦʢʨʫʞʘʶʱʫʶ ʦʯʘʛʠ ʫʰʠʙʦʚ ʠ ʚʥʫʪʨʠʤʦʟʛʦʚʳʝ ʛʝʤʘʪʦʤʳ. 

ɻʝʤʘʪʦʤʳ ʥʘ ʂʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠʤʝʶʪ ʚʠʜ ʦʜʥʦʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ 

60-70 ʅ. ʋʰʠʙʳ ʤʦʟʛʘ ʥʘ ʂʊ, ʘ ʟʘʪʝʤ ʠ ʥʘ ʦʧʝʨʘʮʠʠ ʦʧʨʝʜʝʣʷʣʠʩʴ ʜʚʦʷʢʦ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʚʳʜʝʣʠʪʴ ʜʚʘ ʪʠʧʘ ʫʰʠʙʦʚ: 

 - ʋʰʠʙʳ ʧʦ ʪʠʧʫ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʛʝʤʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʥʘ ʂʊ ʠ ʄʈʊ ʟʦʥʘ 

ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ).  

 - ʋʰʠʙʳ ʧʦ ʧʨʝʦʙʣʘʜʘʥʠʶ ʠʰʝʤʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʥʘ ʂʊ ʠ ʄʈʊ ʟʦʥʘ ʧʦʥʠʞʝʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ). 

     ɻʝʤʤʦʨʨʘʛʠʯʝʩʢʠʡ ʪʠʧ ʯʘʱʝ ʚʳʷʚʣʷʣʩʷ ʚ ʟʦʥʝ ʤʦʟʛʘ, ʙʣʠʟʢʦʡ ʢ ʢʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʘʤ ʠ 

ʩʚʷʟʘʥ ʩ ʧʨʷʤʦʡ ʪʨʘʚʤʦʡ. ɺʳʷʚʣʝʥʘ ʠʥʪʝʨʝʩʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʯʝʪʢʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʧʝʨʠʬʦʢʘʣʴʥʦʡ 

ʟʦʥʳ ʚʘʟʦʛʝʥʥʦʛʦ ʦʪʝʢʘ ʥʘ ʂʊ ʠ ʄʈʊ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʪʨʘʚʤʳ. ɿʦʥʘ ɺʆ ʠ 

ʠʰʝʤʠʠ, ʦʢʨʫʞʘʶʱʘʷ ʦʯʘʛʠ ʫʰʠʙʦʚ ʠ ʛʝʤʘʪʦʤ, ʯʝʪʢʦ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʫ ʙʦʣʴʥʳʭ ʩ ʪʨʘʚʤʦʡ ʜʦ 1 

ʩʫʪʦʢ ʫ 38 ʙʦʣʴʥʳʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 66,6%, ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ʟʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ɺʆ ʚʳʷʚʣʷʣʘʩʴ 

ʫʞʝ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ. ʋ 15 ʙʦʣʴʥʳʭ ʤʝʞʜʫ ʟʦʥʦʡ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʠ ʧʨʠʣʝʞʘʱʠʤʠ 

ʦʪʜʝʣʘʤʠ ʞʝʣʫʜʦʯʢʦʚʦʡ ʩʠʩʪʝʤʳ ʚʳʷʚʣʝʥʘ ʜʦʨʦʞʢʘ, ʘʥʘʣʦʛʠʯʥʘʷ ʚʘʟʦʛʝʥʥʦʤʫ ʦʪʝʢʫ. ʕʪʘ 

ʜʦʨʦʞʢʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʩʨʝʟʘʭ ʂʊ ʠ ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʨʠ ʙʦʣʝʝ ʙʣʠʟʢʦʤ 

ʢʦʥʚʝʢʩʠʪʘʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʛʝʤʘʪʦʤ, ʫʰʠʙʦʚ, ʘʥʘʣʦʛʠʯʥʘʷ ʜʦʨʦʞʢʘ ʩʚʷʟʳʚʘʣʘʩʴ ʩ 

ʩʫʙʘʨʘʭʥʦʠʜʘʣʴʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ.  

     ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʟʦʥʳ ʚʘʟʦʛʝʥʥʦʛʦ ʦʪʝʢʘ, 

ʦʢʨʫʞʘʶʱʠʝ ʪʨʘʚʤʘʪʠʯʝʩʢʠʝ ʩʫʙʩʪʨʘʪʳ, ʫʯʘʩʪʚʫʶʪ ʚ ʝʜʠʥʦʤ ʩʘʥʦʛʝʥʥʦʤ ʤʝʭʘʥʠʟʤʝ ʫʜʘʣʝʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʤʦʟʛʦʚʦʡ ʪʢʘʥʠ ʠ ʢʨʦʚʠ ʚʤʝʩʪʝ ʩ ʦʪʝʯʥʦʡ ʞʠʜʢʦʩʪʴʶ ʚ ʚʝʥʪʨʠʢʫʣʷʨʥʫʶ ʠʣʠ 

ʩʫʙʘʨʘʭʥʦʠʜʘʣʴʥʫʶ ʩʠʩʪʝʤʫ. 
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     ʇʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʦʥʳ ʦʪʝʢʘ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʦ ʘʥʘʣʠʟʘʤ ʂʊ ʠ ʄʈʊ ʤʳ ʚʳʜʝʣʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ ʚʘʟʦʛʝʥʥʦʛʦ ʦʪʝʢʘ:  

 - ʃʦʢʘʣʴʥʳʡ ʠʣʠ ʧʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʟʦʥʫ, ʯʘʱʝ 

ʦʢʨʫʞʘʶʱʫʶ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʯʘʛ.  

 - ʇʝʨʠʚʝʥʪʨʠʢʫʣʷʨʥʳʡ - ʦʭʚʘʪʳʚʘʝʪ ʟʦʥʫ ʚʦʢʨʫʛ ʧʝʨʝʜʥʠʭ ʠʣʠ ʟʘʜʥʠʭ ʨʦʛʦʚ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ ʣʠʢʚʦʨʥʳʤ ʫʜʘʨʦʤ.  

 - ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ - ʯʘʱʝ ʦʭʚʘʪʳʚʘʝʪ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʜʦʣʝʡ ʤʦʟʛʘ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʩʜʘʚʣʝʥʠʝʤ ʞʝʣʫʜʦʯʢʦʚ.  

 - ʊʦʪʘʣʴʥʳʡ - ʦʭʚʘʪʳʚʘʶʱʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʛʦʣʦʚʥʦʡ ʤʦʟʛ. 

     ʉʤʝʨʪʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʦʙʲʝʤʦʤ ʟʦʥʳ ʚʪʦʨʠʯʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʠ ʩʦʩʪʘʚʣʷʣʘ 

ʦʪ 58% ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤ ʦʪʝʢʝ, ʜʦ 100% ʧʨʠ ʪʦʪʘʣʴʥʦʤ ʦʪʝʢʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʳ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʦʚʦʢʫʧʥʳʡ ʦʙʲʝʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ - ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʛʝʤʘʪʦʤʳ, ʦʯʘʛʘ 

ʫʰʠʙʘ ʟʦʥʳ ʦʪʝʢʘ ʠʰʝʤʠʠ ʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʧʨʦʧʠʪʳʚʘʥʠʷ ʤʦʟʛʘ.  

 ʆʙʲʝʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʤʝʪʦʜʠʢʝ 

V=3,14 ʭ (ɸʭɺʭʉ)/6, ʛʜʝ A, B ʠ C - ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʧʨʦʮʝʩʩʘ.   ʊʘʢ ʧʨʠ ʛʝʤʘʪʦʤʝ ʦʙʲʝʤʦʤ ʜʦ 

60 ʩʤ ʢʫʙ (ʫ 14 ʙʦʣʴʥʳʭ) ʩʦʚʦʢʫʧʥʳʡ ʦʙʲʝʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʜʦʩʪʠʛʘʣ ʜʦ 100 ʩʤ ʢʫʙ. 

ɹʦʢʦʚʦʝ ʩʤʝʱʝʥʠʝ ʩʨʝʜʠʥʥʳʭ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʳʣʦ ʜʦ 3ʤʤ, ʘʢʩʠʘʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʥʝ 

ʦʪʤʝʯʘʣʦʩʴ. ʇʨʠ ʦʙʲʝʤʝ ʛʝʤʘʪʦʤʳ ʦʪ ɿ0 ʩʤ ʢʫʙ ʜʦ 100 ʩʤ ʢʫʙ, ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʩʪʠʛʘʣ ʜʦ 180 ʩʤ ʢʫʙ, ʙʦʢʦʚʦʝ ʩʤʝʱʝʥʠʝ ʙʳʣʦ ʜʦ 5 ʤʤ, ʘʢʩʠʘʣʴʥʦʝ 

ʩʤʝʱʝʥʠʝ ʦʪʤʝʯʘʣʦʩʴ ʫ 48 % ʙʦʣʴʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ. ʉʤʝʨʪʥʦʩʪʴ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 49,6%. 

ɺ ʛʨʫʧʧʝ, ʩ ʦʙʲʝʤʦʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʙʦʣʝʝ 200 ʩʤ ʢʫʙ, ʠʤʝʣʦʩʴ ʙʦʢʦʚʦʝ ʩʤʝʱʝʥʠʝ ʦʪ 

5 ʜʦ 10 ʤʤ, ʫ ʚʩʝʭ  ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʦʩʴ ʘʢʩʠʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ. ʆʙʱʘʷ ʣʝʪʘʣʴʥʦʩʪʴ ʜʦʩʪʠʛʣʘ ʜʦ 

95%. ʇʦ ʤʝʩʪʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʯʘʛʦʚ ʫʰʠʙʘ ʠ ʛʝʤʘʪʦʤ ʙʦʣʴʥʳʝ ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ (ʪʘʙʣʠʮʘ 2).   

 

ʊʘʙʣʠʮʘ 2 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʦʯʘʛʦʚ ʫʰʠʙʘ ʠ ʛʝʤʘʪʦʤ 
ʊʠʧ ʛʝʤʘʪʦʤʳ ʂʦʣ-ʚʦ 

ʙʦʣʴʥʳʭ 

ʆʙʲʝʤ 

ʛʝʤʘʪʦʤʳ, 

ʫʰʠʙʘ 

ʆʙʱʠʡ ʦʙʲʝʤ 

ʧʘʪ. ʦʙʨʘʟʦʚʘʥʠʷ 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʛʝʤʘʪʦʤʳ/ʦʪʝʢʘ/ 

ʠʰʝʤʠʠ 

ʕʧʠʜʫʨʘʣʴʥʘʷ 10 65 90 1,38 

ʉʫʙʜʫʨʘʣʴʥʘʷ 13 70 110 1,57 

ɺʥʫʪʨʠʤʦʟʛʦʚʘʷ 12 45 82 1,82 

ʃʦʙʘʨʥʳʝ 7 52 85 1,63 

ʇʫʪʘʤʠʥʘʣʴʥʳʝ 6 58 86 1,48 

ʄʝʜʠʘʣʴʥʳʝ 4 30 45 1,5 

ʄʦʟʞʝʯʢʦʚʳʝ 3 45 60 1,3 

ʉʪʚʦʣʦʚʳʝ 2 15 30 2,0 

 

      ɺʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʘ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʦʪ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ ʦʯʘʛʘ 

ʫʰʠʙʘ ʠ ʛʝʤʘʪʦʤʳ. ʊʘʢ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʩʦʦʪʥʦʰʝʥʠʷ ʦʯʘʛʘ ʫʰʠʙʘ, ʛʝʤʘʪʦʤʳ - ʦʪʝʢ 

ʚʳʷʚʣʝʥ ʧʨʠ ʩʪʚʦʣʦʚʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʠ ʩʤʝʨʪʥʦʩʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʦʪʤʝʯʝʥʘ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʚ ʵʪʦʡ ʛʨʫʧʧʝ. ʇʨʠ ʣʦʙʘʨʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʛʝʤʘʪʦʤ ʵʪʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʠʛʘʝʪ 1,82 ʠ ʩʤʝʨʪʥʦʩʪʴ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ 82,6 %.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʛʝʤʘʪʦʤ ʠ ʦʯʘʛʦʚ ʫʰʠʙʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʦʥʘ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʠʰʝʤʠʠ ʠ ʧʦʷʚʣʷʝʪʩʷ ʜʠʩʣʦʢʘʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ, ʦʪʤʝʯʘʣʦʩʴ ʧʨʠ 

ʜʚʫʭʩʪʦʨʦʥʥʝʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʚʥʫʪʨʠʯʝʨʝʧʥʳʭ ʛʝʤʘʪʦʤ (12 ʙʦʣʴʥʳʭ).  

     ʆʙʲʝʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʧʨʝʚʳʰʘʣ 80 ʩʤ ʢʫʙ, ʙʦʢʦʚʦʝ ʩʤʝʱʝʥʠʝ ʙʳʣʦ ʦʪ 2 ʜʦ 5 ʤʤ ʠ 

ʥʝ ʚʩʝʛʜʘ ʫʣʘʚʣʠʚʘʣʦʩʴ ʧʨʠ ʕʭʦ-ʵʥʮʝʬʘʣʦʩʢʦʧʠʠ. ʅʘ ʂʊ ʠ  ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʜʘʥʥʦʡ 

ʛʨʫʧʧʝ ʫ 100% ʙʦʣʴʥʳʭ ʚʳʷʚʣʝʥʦ ʘʢʩʠʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ. ʋʤʝʨʣʦ 72% ʙʦʣʴʥʳʭ. ʇʨʠ 

ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʣʦʢʘʣʠʟʘʮʠʠ ʚʥʫʪʨʠʯʝʨʝʧʥʳʭ ʛʝʤʘʪʦʤ - ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʚʪʦʨʠʯʥʦʛʦ ʦʪʝʢʘ 

ʠʰʝʤʠʠ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʘʢʩʠʘʣʴʥʦʡ 

ʜʠʩʣʦʢʘʮʠʠ, ʙʦʢʦʚʦʝ ʞʝ ʩʤʝʱʝʥʠʝ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʠʣʠ ʙʳʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. 

      ɿʘʢʣʶʯʝʥʠʝ. ʉʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʟʘʚʠʩʠʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ 

ʩʫʤʤʘʨʥʦʛʦ ʦʙʲʝʤʘ ʧʝʨʚʠʯʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ (ʛʝʤʘʪʦʤʳ ʦʯʘʛʦʚ ʫʰʠʙʘ) ʠ ʚʪʦʨʠʯʥʳʭ ʬʘʢʪʦʨʦʚ 
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(ʦʪʝʢ, ʥʘʙʫʭʘʥʠʝ, ʠʰʝʤʠʷ). ʅʘʤʠ ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʘ ʚʥʫʪʨʠʯʝʨʝʧʥʳʭ ʛʝʤʘʪʦʤ, 

ʫʰʠʙʦʚ ʤʦʟʛʘ ʦʪ ʚʪʦʨʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʚʨʝʞʜʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ï ʦʙʲʝʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʦʪʝʢʘ-ʥʘʙʫʭʘʥʠʷ ʠ ʠʰʝʤʠʠ ʤʦʟʛʘ. ʀʤʝʝʪʩʷ ʯʝʪʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʣʠʷʥʠʷ ʦʙʱʝʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʲʝʤʘ ʥʘ ʠʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ ʙʦʣʴʥʳʭ ʩ ʪʷʞʝʣʦʡ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʦʡ ʪʨʘʚʤʦʡ. 
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ULCERATIVE COLITIS  
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Abstract. Assessment of the effectiveness of the Modulen inflammatory bowel disease (IBD) mixture, 

which is used for the purpose of nutriciological support in the treatment of patients with ulcerative colitis. The 

results obtained show that the mass of somatic adipose tissue increases after a course of nutritional support, it is 

not known whether the amount of visceral fat has changed. It should be noted that the thickness of the skin-fat 

fold of the triceps has not changed significantly, which makes it possible to predict the redistribution of body fat 

towards an increase in body fat reserves, while the amount of fat tissue in the fly does not increase. 

Keywords: ulcerative colitis, nutritional status, enteral feeding, ñModulen IBDò 

 

Introduction. Due to the fact that the clinical picture of ulcerative colitis (UC) is 

characterized to some extent by the presence of diarrhea, malabsorption, in some cases 

stenosis and bleeding syndromes, eating disorders are observed in most patients. This is 

expressed in a decrease in body weight, a decrease in the amount of total protein, albumin, 

hemoglobin in the blood. In these patients, especially during lambing, a deficiency of negative 

nitrogen balance, protein, iron, calcium, magnesium, folic acid is detected [2, 5]. 

Anti-inflammatory drugs are traditionally used in the treatment of patients with UC, 

such as Group 5 aminosalicylic acid (salofalk, sulfasalazine), corticosteroids (budesonide, 

prednisolone), immunosuppressants (azathioprine), inhibitors of the tumor necrosis factor 

(infliximab). These drugs affect the pathogenesis of the disease and reduce the acute 

symptoms of inflammatory syndrome, but this practically does not affect the nutritional status 

of patients, the symptoms of nutritional deficiencies, hypo - or vitamin deficiency, anemia, in 

some cases ï osteoporosis, alopecia and hypogonadism are preserved [1, 3]. 
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Fully balanced nutritional mixtures may be prescribed for Enteral Nutrition in order to 

improve nutritional status.One of these modern nutritional mixtures is "Modulen IBD" 

("Nestle", Switzerland), specially designed to feed patients with inflammatory bowel diseases. 

In 100 g of dry mixture ñModulen IBD " contains 18 g of milk protein, 23 g of fat, 54 g of 

carbohydrates, 14 macro and microelements and 13 vitamins. The energy value of 100 g of 

the mixture is 500 kcal, the osmolarity is 270 mosm / L [5, 8]. 

A distinctive feature of the ñModulen IBDò mixture, which provides its medicinal 

properties, is the presence of anti-inflammatory mucosal growth factor (TGF-B2) in the 

intestinal mucosa of patients, which reduces the initial increase in interleukin-1, interleukin-8 

and interferon gamma levels [4, 7]. 

The ñModulen IBDò mixture is intended for oral administration or probe enteral 

feeding. It can be prescribed in the amount of 1-3 cups per day as an addition to the main diet 

or as the only food source [6, 9]. 

The use of ñModulen IBDò in patients with inflammatory bowel diseases allows: 

* ensure adequate delivery of nutrients and energy; 

* compensate for the lack of proteins, iron, calcium, other macro - and microelements 

and vitamins; 

* accelerate the onset of remission of the disease by reducing inflammatory activity 

and strengthening the restoration of the damaged mucous membrane. 

It is prescribed in patients with UC in the presence of signs of lack of enteral nutrition, 

lack of macro - and microelements. Currently, neither parenteral nor enteral nutrition is used 

as monotherapy [10]. Due to the listed reasons, there was a need to develop a new method 

with the aim of restoring nutritional status in patients with UC. 

The purpose of the research. Assessment of the effectiveness of the Modulen IBD 

mixture, which is used for the purpose of nutriciological support in the treatment of patients 

with ulcerative colitis.  

Research material and methods. The study was carried out in the Department of 

Gastroenterology of the scientific and practical medical center of specialized therapy and 

medical rehabilitation of the Republic (RIT and TRIATM) in 2020-2022. The study included 

48 patients who received both inpatient and outpatient treatment with UC. The median age of 

patients was 36.8 Ñ 10.4 years. 

In this group of patients, the following indicators were used to determine nutritional 

deficiencies: body mass index (BMI) < 19 kg/m2, shoulder circumference < 26 cm (for men) 

and < 25 cm (for women), thickness of the skin-fat fold above the triceps (SFFAT) < 9.5 mm 

(for men) and < 13 mm (for women), Total Protein < 65 g/l, albumin < 35 g/l. 

In addition UC was evaluated on the Truelove and Witts and Meyo indices before 

treatment and 3 months after treatment for the purpose of determining activity levels. At the 

same time, a special laboratory indicator for UC was determined ï the level of fecal 

calprotectin in the stool. 

All patients received Bazis drug therapy, which includes preparations of 5 

aminosalicylic acid (sulfasalazine, salofalk) and corticosteroids (prednisolone). 

All patients are divided into two groups: 

* Patients of the main group (30 people) received a mixture of ñModulen IBDò with a 

volume of 400-600 ml per day for 12-14 days, in addition to basic therapy (5-aminosalicylic 

acid (5-Ask)) and regular dietary nutrition. The mixture is prescribed in small portions in 2-3 

doses between main meals (with the"Siping" method). 

* Control group (30 people) patients received only basic drug therapy (5-Ask + 

glucocorticosteroids (GKS)) and dietary nutrition. Support for nutrition with a mixture of 

ñModulen IBDò was not carried out. 

In the main and control groups, there were no significant differences in gender, age, 

location of intestinal lesions, severity of the disease, and type of existing nutritional 

deficiencies. 
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The assessment of the nutritional status and effectiveness of nutritional support was 

evaluated according to the following indicators: 

* body weight index and body weight dynamics; 

* circumference of shoulder and shoulder muscles (somatic protein); 

* thickness of skin-fat folds (using caliper)at Standard points under the biceps, Spade 

and in the chov area; 

Statistical data processing was done using the SPSS Statistics 17.0 (USA) software 

package. The ɢ square criterion (Pearson's criterion) was used to statistically compare the 

principal and control groups. If the expected number of observations in some cells of the table 

is less than 5, Fisher's explicit criterion was used to determine the level of statistical 

reliability.  

Research results. Analysis of clinical indications shows that as a result of increased 

protein loss through the intestine and an active inflammatory process, nutritional deficiencies 

and associated nutrient and energy deficiencies slow down reparative processes in the mucous 

membrane of the small and large intestine, and eventually an increase in the remission time of 

the disease occurs. 

The primary group of people with ulcerative colitis had 17 men (56.7%), 13 women 

(43.3%), and the control group had nearly equal numbers of men and women (14 (46.7% and 

16 (53.3%), respectively. The mean age distribution of the primary and control groups is 

32.4Ñ5.6 and 34.2Ñ6.8, respectively. In terms of activity level in Truelove and Witts, 2 LA 

was also significantly active in the group. In the case of the Meyo index, too, 2 La showed the 

same value in the group 2 (Table 1). 

Table 1 

Differentiation of groups with ulcerative colitis 

Patient group Gender Age  Activity level in 

Truelove and Witts 

Meyo index 

Main group (5-ASK+ 

Modulen IBD) n=30 

17 male 

13 female 

32,4Ñ5,6 Moderate  activity 2 

Control group (5-

ASK+GKS) n=30 

14 male 

16 female 

34,2Ñ6,8 Moderate  activity 2 

 

During treatment, activity levels in Truelove and Witts and the Meyo index changed 

positively in the core group in more patients than in the control group (Table 2). 

Table 2 

UC activity level dynamics 

 Activity level in Truelove and Witts Meyo index 

Before treatment After treatment Before treatment After treatment 

Main group (5-ASK+ 

Modulen IBD) n=30 

30  25 30 26 

Control group (5-

ASK+GKS) n=30 

30 27 30 27 

 

In patients with UC, the fecal calprotectin post-treatment rate was much lower in the 

primary group than in the control group, i.e., before treatment, fecal calprotectin in the 

primary group decreased 4.2 times the pre-treatment rate (645), while in the control group it 

decreased 5.1 times (130) from the initial result (668) (Figure 1). 
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 Figure 1. Indication of fecal calprotectin before and after treatment 

 

A statistically significant increase in body weight (R<0.01) and body mass index 

(R<0.01) followed a course of nutritional support in the form of supplemental enteral 

nutrition. But the most important clinical effect of nutritional support should be considered a 

change in the composition of the body due to an increase in muscle mass and blood proteins, 

that is, an increase in the somatic and visceral amount of protein. This fact is confirmed by a 

statistically significant increase in lean body weight (R<0.05) and shoulder circumference 

(R<0.001), while being explained by a relatively strong (for lean body mass) and a very 

strong (for shoulder circumference) nutritional support and an increase in these indicators of 

nutritional status (Table 3). 

Table 3 

Patients with UC nutritional status indicators 

Indicators  Main group Control group 

Before 

treatment 

After treatment Before treatment After treatment 

Body weight, kg 57,5+ 1,2 62,7+ 2,2 57,4+ 2,0 58, 4+ 2,2 

BMI, kg/m2 16,8+ 2,3 18, 5+ 2,1 17, 2+  1, 2 18,4+ 1,4 

Shoulder girdle, sm 22,2+ 1, 8 24, 5+ 1,5 23, 3+ 1, 7 23, 3+ 1,9 

4 skin folds sum, mm 17,6+ 0,8 21, 6+ 0,7 18, 2+ 0,7 18, 8+ 1, 1 

 

The results obtained show that the mass of somatic adipose tissue increases after a 

course of nutritional support, it is not known whether the amount of visceral fat has changed. 

It should be noted that the thickness of the skin-fat fold of the triceps has not changed 

significantly, which makes it possible to predict the redistribution of body fat towards an 

increase in body fat reserves, while the amount of fat tissue in the fly does not increase. This 

assumption can be confirmed by studies using only two-energy X-ray absorbciometry, which 

allows you to assess not only the fat mass, but also the amount of fat tissue in each limb, but 

the use of this method is limited by the high cost of the study. 

Conclusion. Thus, after a course of support for nutrition with a mixture of ñModulen 

IBDò with the help of additional enteral nutrition in patients with UC, an improvement in 

nutritional status was noted, which indicates an increase in the body's plastic and energy 

reserves. Our study shows that the appointment of additional enteral nutrition with a mixture 

of ñModulen IBDò as part of complex treatment at the stage of UC lamination significantly 

improves the patient's nutritional status, helps to treat nutritional deficiencies and increases 

the body's energy and plastic reserves. 
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ʄʆʈʌʆʃʆɻʀʗ ʅɸɼʇʆʏɽʏʅʀʂʆɺ ʇʈʀ ɻʀʇɽʈʍʆʃɽʉʊɽʈʀʅɽʄʀʀ ʇʆɼ 

ɺʃʀʗʅʀɽʄ ɼʀʇʉɸʂʆɿʀɼɸ 

 

ɸʙʣʷʢʠʤʦʚ ʅ., ʐʘʪʤʘʥʦʚ ʉ.ʊ., ʄʘʤʘʪʘʣʠʝʚʘ ʄ.ɸ., ɼʦʥ ɸ.ʅ. 

ɸʥʜʠʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ, ɸʥʜʠʞʘʥ, ʊʘʰʢʝʥʪʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ, ʆʰʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʆʰ, ʂʳʨʛʳʟʩʪʘʥ 

 
ʀʟʫʯʝʥʳ ʤʦʨʬʦʣʦʛʠʷ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʨʠ ʧʨʠʝʤʝ 10% ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʜʠʧʩʘʢʦʟʠʜʘ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. ʇʨʠ ɻʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʫ ʢʨʦʣʠʢʦʚ ʦʪʤʝʯʘʝʪʩʷ 

ʬʘʟʦʚʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʚ ʥʘʯʘʣʝ ʠʥʬʠʣʴʪʨʘʮʠʷ ʣʠʧʠʜʘʤʠ ʥʦʩʠʪ 

ʦʯʘʛʦʚʳʡ ʭʘʨʘʢʪʝʨ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʧʦʥʛʠʦʮʠʪʦʚ ʩ ʤʝʣʢʦʚʘʢʫʦʣʠʟʠʨʦʚʘʥʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ. ʇʦ ʤʝʨʝ 

ʫʜʣʠʥʝʥʠʷ ʩʨʦʢʦʚ ʦʧʳʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʫʧʥʦ-ʢʘʧʝʣʴʥʦʛʦ ʦʞʠʨʝʥʠʷ ʢʣʝʪʦʢ ʧʫʯʢʦʚʦʡ ʠ ʩʝʪʯʘʪʦʡ ʟʦʥ, 

ʷʚʣʝʥʠʷ ʥʝʢʨʦʙʠʦʟʘ ʠ ʥʝʢʨʦʟʘ ʢʣʝʪʦʢ.  

  ʂʣʶʯʝʚʝr ʩʣʦʚʘ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʷ, ʥʘʜʧʦʯʝʯʥʠʢʠ, ʜʠʧʩʘʢʦʟʠʜ. 

 

Adrenal morphology in hypercholesterolemia under the influence of dipsacosid 

The morphology of the adrenal glands was studied when taking a 10% aqueous solution of dipsaccosid in 

experimental atherosclerosis. In experimental atherosclerosis in rabbits, phase morphological changes in the 

adrenal glands are noted, at the beginning, lipid infiltration is focal in nature with a predominance of 

spongiocytes with small vacuolated cytoplasm. As the duration of the experiment is extended, large-drop obesity 

of the cells of the fascicular and reticular zones, the phenomena of necrobiosis and cell necrosis are observed. 

Key words: experimental hypercholesterolemia, adrenal glands, dipsacosid. 
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ɺʚʝʜʝʥʠʝ: ʋʯʠʪʳʚʘʷ ʫʯʘʩʪʠʝ ʣʠʧʠʜʦʚ ʚ ʧʘʪʦʛʝʥʝʟʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʧʨʠʤʝʥʝʥʠʝ 

ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ 

ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ [1,2,3,4,5,6,7]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʥʘʜʧʦʯʝʯʥʳʭ ʞʝʣʝʟ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʜʠʧʩʘʢʦʟʠʜʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʘʪʝʨʦʩʢʣʝʨʦʟʝ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 70 ʧʨʘʢʪʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʭ ʧʦʣʥʦʟʨʝʣʳʭ ʢʨʦʣʠʢʘʭ-ʩʘʤʮʘʭ ʦʜʠʥʘʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ 

ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɺʝʩ ʞʠʚʦʪʥʳʭ ʢʦʣʝʙʘʣʩʷ ʦʪ 2,0-2,5ʢʛ. 1-ʩʝʨʠʷ ï 30ʢʨʦʣʠʢʦʚ, 

ʢʦʨʤʣʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʦʤ, ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʩʨʦʢʘʤ ʦʧʳʪʘ: 30 ʜʥʝʡ -10 ʢʨʦʣʠʢʦʚ, 60 

ʜʥʝʡ -10 ʢʨʦʣʠʢʦʚ, 90 ʜʥʝʡ ï 10 ʢʨʦʣʠʢʦʚ. ʇ-ʩʝʨʠʷ-30 ʢʨʦʣʠʢʦʚ. ɾʠʚʦʪʥʳʝ ʜʘʥʥʦʡ 

ʩʝʨʠʠ ʫʪʨʦʤ, ʥʘʪʦʱʘʢ, ʧʦʣʫʯʘʣʠ ʭʦʣʝʩʪʝʨʠʥ ʩ ʪʝʨʪʦʡ ʤʦʨʢʦʚʴʶ ʠ ʯʝʨʝʟ ʯʘʩ ʠʤ ʚʚʦʜʠʣʠ 

10% ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʜʠʧʩʘʢʦʟʠʜʘ ʠʟ ʨʘʩʯʝʪʘ 10ʤʛ/ʢʛ ʤʘʩʩʳ. ʂʦʥʪʨʦʣʝʤ ʜʣʷ ʵʪʠʭ ʩʝʨʠʠ 

ʩʣʫʞʠʣʠ ʠʥʪʘʢʪʥʳʝ ʞʠʚʦʪʥʳʝ (3 ʩʝʨʠʷ) ï 10 ʢʨʦʣʠʢʦʚ. ʇʦ ʠʩʪʝʯʝʥʠʠ 30, 60 ʠ 90 ʜʥʝʡ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʠʟʫʯʝʥʠʶ ʥʘʜʧʦʯʝʯʥʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʝʧʘʨʘʪʳ 

ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ: ʏʝʨʝʟ 30 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʢʦʨʤʣʝʥʠʷ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʭʦʣʝʩʪʝʨʠʥʦʤ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʥʘʜʧʦʯʝʯʥʠʢʠ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, 

ʧʣʦʪʥʦʚʘʪʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʢʦʨʢʦʚʦʝ ʚʝʱʝʩʪʚʦ ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ 

ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ʂʣʫʙʦʯʢʦʚʘʷ ʟʦʥʘ (ʂɿ) ʩʦʩʪʦʠʪ ʠʟ ʦʢʨʫʛʣʳʭ ʢʣʝʪʦʢ ʥʝʙʦʣʴʰʠʭ 

ʨʘʟʤʝʨʦʚ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʛʨʫʧʧʘʤʠ ʚ ʷʯʝʡʢʘʭ. ʎʠʪʦʧʣʘʟʤʘ ʢʣʝʪʦʢ ʧʨʦʟʨʘʯʥʘʷ, ʷʜʨʘ 

ʠʥʪʝʥʩʠʚʥʦ ʦʢʨʘʰʠʚʘʝʪʩʷ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ. ʏʝʨʝʟ 60 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʢʦʨʤʣʝʥʠʷ 

ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʭʦʣʝʩʪʝʨʠʥʦʤ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʥʘʜʧʦʯʝʯʥʠʢʠ ʦʚʘʣʴʥʦʡ 

ʬʦʨʤʳ, ʧʣʦʪʥʦʚʘʪʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʢʦʨʢʦʚʦʝ ʚʝʱʝʩʪʚʦ ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʤʦʟʛʦʚʦʝ 

ʚʝʱʝʩʪʚʦ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ʂɿ ʩʦʩʪʦʠʪ ʠʟ ʦʢʨʫʛʣʳʭ ʢʣʝʪʦʢ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʛʨʫʧʧʘʤʠ ʚ ʷʯʝʡʢʘʭ, ʤʝʞʜʫ ʥʠʤʠ ʪʦʥʢʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦ ʪʢʘʥʥʳʝ 

ʧʨʦʩʣʦʡʢʠ. ʎʠʪʦʧʣʘʟʤʘ ʢʣʝʪʦʢ ʧʨʦʟʨʘʯʥʘʷ, ʷʜʨʘ ʠʥʪʝʥʩʠʚʥʦ ʦʢʨʘʰʠʚʘʝʪʩʷ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ. ʀʤʝʶʪʩʷ ʫʯʘʩʪʢʠ ʩ ʢʨʫʧʥʦ ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ. 

ʋʯʘʩʪʢʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʪʷʞʠ ʢʣʝʪʦʢ ʩ ʛʦʤʦʛʝʥʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ, ʣʠʰʝʥʥʦʡ 

ʚʘʢʫʦʣʝʡ. ɺ ʪʨʝʪʦʡ ʩʝʨʠʠ ʪ.ʝ ʯʝʨʝʟ 90 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʢʦʨʤʣʝʥʠʷ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ ʭʦʣʝʩʪʝʨʠʥʦʤ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʥʘʜʧʦʯʝʯʥʠʢʠ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, 

ʧʣʦʪʥʦʚʘʪʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʢʦʨʢʦʚʦʝ ʚʝʱʝʩʪʚʦ ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ 

ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʫʤʝʨʝʥʥʦ ʧʦʣʥʦʢʨʦʚʥʘ. ʂʣʫʙʦʯʢʦʚʘʷ ʟʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʦʢʨʫʛʣʳʭ 

ʢʣʝʪʦʢ ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʚ, ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʬʦʨʤʳ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʛʨʫʧʧʘʤʠ ʚ 

ʷʯʝʡʢʘʭ, ʤʝʞʜʫ ʥʠʤʠ ʪʦʥʢʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦ ʪʢʘʥʥʳʝ ʧʨʦʩʣʦʡʢʠ. ʎʠʪʦʧʣʘʟʤʘ ʢʣʝʪʦʢ 

ʩʚʝʪʣʘʷ, ʢʨʫʧʥʦʚʘʢʫʦʣʠʟʠʨʦʚʘʥʥʘʥʘ, ʷʜʨʘ ʠʥʪʝʥʩʠʚʥʦ ʦʢʨʘʰʠʚʘʝʪʩʷ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ.  

ɺ 1 ʛʨʫʧʧʝ (30ʜʥʝʡ) ʚʪʦʨʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʜʧʦʯʝʯʥʳʝ 

ʞʝʣʝʟʳ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʧʣʦʪʥʦʚʘʪʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʫʧʣʦʱʝʥʥʳʝ, ʥʘ 

ʨʘʟʨʝʟʘʭ ʢʦʨʢʦʚʳʡ ʩʣʦʡ ʞʝʣʪʦʛʦ, ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ʂɿ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʜ ʢʘʧʩʫʣʦʡ ʚʠʜʝ ʪʦʥʢʦʡ ʧʦʣʦʩʢʠ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʰʠʨʠʥʳ ʠ ʩʦʩʪʦʠʪ ʠʟ 

ʩʢʦʧʣʝʥʠʡ ʛʨʫʧʧ ʢʣʝʪʦʢ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩ ʮʝʥʪʨʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʷʜʨʦʤ ʠ ʫʟʢʠʤ 

ʦʙʦʜʢʦʤ ʮʠʪʦʧʣʘʟʤʳ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʦʥʢʠʝ ʧʨʦʩʣʦʡʢʠ ʚʦʣʦʢʥʠʩʪʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ʇɿ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʦʠʪ ʠʟ 

ʜʣʠʥʥʳʭ ʪʷʞʝʡ ʥʝʙʦʣʴʰʠʭ ʢʣʝʪʦʢ ʦʢʨʫʛʣʦʡ ʠʣʠ ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʬʦʨʤʳ ʩ ʮʝʥʪʨʘʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʷʜʨʦʤ ʠ ʦʙʦʜʢʦʤ ʮʠʪʦʧʣʘʟʤʳ, ʤʝʞʜʫ ʥʠʤʠ ʚʳʷʚʣʷʶʪʩʷ ʪʦʥʢʠʝ 

ʧʨʦʩʣʦʡʢʠ ʚʦʣʦʢʥʠʩʪʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʥʘʣʠʯʠʝ 

ʜʠʩʪʨʦʬʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ ʢʣʝʪʦʢ ʚ ʇɿ - ʚʘʢʫʦʣʠʟʘʮʠʷ ʮʠʪʦʧʣʘʟʤʳ ʦʪʜʝʣʴʥʳʭ ʢʣʝʪʦʢ 

ʩʦ ʩʤʝʱʝʥʠʝʤ ʷʜʨʘ ʢʣʝʪʢʠ ʥʘ ʧʝʨʠʬʝʨʠʶ, ʧʨʠʯʝʤ ʪʘʢʠʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʝ 

ʢʣʝʪʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʷʭ ʵʪʦʡ ʟʦʥʳ.  

ʉɿ ʢʦʨʢʦʚʦʛʦ ʩʣʦʷ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʦʩʪʨʦʝʥʘ ʠʟ ʥʝʙʦʣʴʰʠʭ ʪʷʞʝʡ ʢʣʝʪʦʢ, 

ʠʤʝʶʱʠʭ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʮʠʪʦʧʣʘʟʤʘ ʧʦʩʣʝʜʥʠʭ ʤʝʣʢʦ ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʘ, ʣʠʙʦ ʠʤʝʝʪ 

ʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʚʝʪʣʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ. ʅʝʙʦʣʴʰʠʝ ʪʷʞʠ ʵʪʠʭ ʢʣʝʪʦʢ ʫʭʦʜʷʪ 

ʚʛʣʫʙʴ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ.  
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ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (60 ʜʥʝʡ) ʚʪʦʨʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʥʘʜʧʦʯʝʯʥʠʢʠ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ ʦʪ ʪʘʢʦʚʳʭ ʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ. ʂɿ ʩʦʩʪʦʠʪ ʠʟ ʛʨʫʧʧ ʥʝʙʦʣʴʰʠʭ ʢʣʝʪʦʢ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩʦ ʩʚʝʪʣʦʡ 

ʮʠʪʦʧʣʘʟʤʦʡ, ʫʯʘʩʪʢʘʤʠ ʤʝʣʢʦ ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʥʦʡ. ʇʫʯʢʦʚʘʷ ʟʦʥʘ ʩʦʩʪʦʠʪ ʠʟ 

ʥʝʙʦʣʴʰʠʭ ʦʢʨʫʛʣʳʭ ʠʣʠ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʢʣʝʪʦʢ ʩ ʮʝʥʪʨʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʷʜʨʦʤ, 

ʢʣʝʪʢʠ ʦʙʨʘʟʫʶʪ ʪʷʞʠ, ʦʪʛʨʘʥʠʯʝʥʥʳʝ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʡʢʘʤʠ ʥʝʞʥʦʡ ʚʦʣʦʢʥʠʩʪʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʪʢʘʥʠ ʩ ʝʜʠʥʠʯʥʳʤʠ ʩʧʘʚʰʠʤʠʩʷ ʩʦʩʫʜʘʤʠ. ʎʠʪʦʧʣʘʟʤʘ ʯʘʩʪʠ 

ʢʣʝʪʦʢ ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʘ, ʝʜʠʥʠʯʥʳʝ ʢʣʝʪʢʠ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʢʨʦʟʘ. ɺ ʩʝʪʯʘʪʦʡ ʟʦʥʝ, 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʟ ʥʝʙʦʣʴʰʠʭ ʪʷʞʝʡ ʢʣʝʪʦʢ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩʦ ʩʚʝʪʣʦʡ, ʫʯʘʩʪʢʘʤʠ 

ʤʝʣʢʦ ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ. 

ʅʘʜʧʦʯʝʯʥʠʢʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʚʪʦʨʦʡ ʩʝʨʠʠ ʥʘʙʣʶʜʝʥʠʡ (90 ʜʥʝʡ) 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʧʣʦʪʥʦʚʘʪʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʢʦʨʢʦʚʦʝ ʚʝʱʝʩʪʚʦ 

ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʤʦʟʛʦʚʦʝ ï ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ. ʊʢʘʥʴ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʚ ʵʪʦʡ ʛʨʫʧʧʝ 

ʥʘʙʣʶʜʝʥʠʡ ʫʤʝʨʝʥʥʦ ʧʦʣʥʦʢʨʦʚʥʘ. ʇɿ ʧʨʠ ʠʟʫʯʝʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʦʙʨʘʱʘʶʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʮʠʪʦʧʣʘʟʤʝ ʢʣʝʪʦʢ 

ʵʪʦʡ ʟʦʥʳ ʚ ʚʠʜʝ ʦʯʘʛʦʚʦʡ ʚʘʢʫʦʣʠʟʘʮʠʠ ʮʠʪʦʧʣʘʟʤʳ ʢʣʝʪʦʢ ʵʪʦʡ ʟʦʥʳ ʠ ʥʝʢʨʦʟʘ 

ʝʜʠʥʠʯʥʳʭ ʢʣʝʪʦʢ.  

ʅʘʜʧʦʯʝʯʥʳʝ ʞʝʣʝʟʳ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ (3-ʩʝʨʠʷ) ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʦʚʘʣʴʥʦʡ 

ʬʦʨʤʳ ʧʣʦʪʥʦʚʘʪʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʢʦʨʢʦʚʦʝ ʚʝʱʝʩʪʚʦ ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʤʦʟʛʦʚʦʝ ï 

ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʝ. ʂɿ ʢʣʝʪʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʷʯʝʡʢʘʭ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʪʦʥʢʦʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʩʪʨʦʤʦʡ ʚ ʚʠʜʝ ʢʣʫʙʦʯʢʦʚʳʭ ʛʥʝʟʜ ʠ ʩʢʦʧʣʝʥʠʡ. ʂʣʝʪʢʠ ʵʪʦʡ 

ʟʦʥʳ ʠʤʝʶʪ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ, ʮʠʪʦʧʣʘʟʤʘ 

ʧʨʦʟʨʘʯʥʘʷ, ʫʤʝʨʝʥʥʦ ʦʢʨʘʰʠʚʘʝʪʩʷ, ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʣʷʭ ʟʨʝʥʠʷ ʮʠʪʦʧʣʘʟʤʘ ʢʣʝʪʦʢ ʂɿ 

ʩʣʘʙʦ ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʘ. ʇɿ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʘʷ. ʆʥʘ ʦʙʨʘʟʦʚʘʥʦ 

ʢʨʫʧʥʳʤʠ ʢʣʝʪʢʘʤʠ ʦʢʨʫʛʣʦʡ, ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʬʦʨʤʳ. ʊʷʞʠ ʢʣʝʪʦʢ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʦʪʛʨʘʥʠʯʠʚʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʦʥʢʠʤʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʤʠ 

ʧʨʦʩʣʦʡʢʘʤʠ. ʂʣʝʪʢʠ Cɿ ʠʤʝʶʪ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʮʠʪʦʧʣʘʟʤʘ ʠʭ 

ʤʝʣʢʦʚʘʢʫʦʣʠʟʠʨʦʚʘʥʘ, ʦʜʥʦʨʦʜʥʘʷ, ʩʚʝʪʣʦ-ʨʦʟʦʚʘʷ, ʤʝʞʜʫ ʪʷʞʘʤʠ ʠʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʪʦʥʢʦʩʪʝʥʥʳʝ ʩʦʩʫʜʳ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʫ ʢʨʦʣʠʢʦʚ 

(ʦʪʣʠʯʠʝ ʦʪ ʩʝʨʠʠ ʧʦʣʫʯʘʚʰʠʡ ʜʠʧʩʘʢʦʟʠʜ) ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʬʘʟʦʚʳʤʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʩ ʥʘʯʘʣʦ ʠʥʬʠʣʴʪʨʘʮʠʷ ʣʠʧʠʜʘʤʠ 

ʥʦʩʠʪ ʦʯʘʛʦʚʳʡ ʭʘʨʘʢʪʝʨ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʧʦʥʛʠʦʮʠʪʦʚ ʩ ʤʝʣʢʦʚʘʢʫʦʣʠʟʠʨʦʚʘʥʥʦʡ 

ʮʠʪʦʧʣʘʟʤʦʡ. ʇʦ ʤʝʨʝ ʫʜʣʠʥʝʥʠʷ ʩʨʦʢʦʚ ʦʧʳʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʫʧʥʦ-ʢʘʧʝʣʴʥʦʛʦ 

ʦʞʠʨʝʥʠʷ ʢʣʝʪʦʢ ʧʫʯʢʦʚʦʡ ʠ ʩʝʪʯʘʪʦʡ ʟʦʥ, ʷʚʣʝʥʠʷ ʥʝʢʨʦʙʠʦʟʘ ʠ ʥʝʢʨʦʟʘ ʢʣʝʪʦʢ.  
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ʂɸʈʀʆʄɽʊʈʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʈɸɿʃʀʏʅʓʍ ɿʆʅ 

ʅɸɼʇʆʏɽʏʅʀʂʆɺ ʇʈʀ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆʁ 

ɻʀʇɽʈʍʆʃɽʉʊɽʈʀʅɽʄʀʀ ʇʆɼ ɺʃʀʗʅʀɽʄ ɼʀʇʉɸʂʆɿʀɼɸ 

 

ɸʙʣʷʢʠʤʦʚ ʅ., ʐʘʪʤʘʥʦʚ ʉ.ʊ., ʄʘʤʘʪʘʣʠʝʚʘ ʄ.ɸ., ɼʦʥ ɸ.ʅ. 

ɸʥʜʠʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ, ɸʥʜʠʞʘʥ, ʊʘʰʢʝʥʪʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ, ʆʰʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʆʰ, ʂʳʨʛʳʟʩʪʘʥ 
 

ʀʟʫʯʝʥʳ ʢʘʨʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʨʠ ʧʨʠʝʤʝ 10% ʚʦʜʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʜʠʧʩʘʢʦʟʠʜʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʘʪʝʨʦʩʢʣʝʨʦʟʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʫ 

ʢʨʦʣʠʢʦʚ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʬʘʟʦʚʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʢʘʨʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʪ.ʝ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʚʳʩʦʢʦʡ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʦ ʤʝʨʝ ʫʜʣʠʥʝʥʠʷ ʩʨʦʢʦʚ ʦʧʳʪʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʝʛʦ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʢʘʨʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʜʠʧʩʘʢʦʟʠʜʘ ʚ ʵʪʠʭ ʞʝ ʫʩʣʦʚʠʷʭ ʧʨʦʠʩʭʦʜʠʪ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʷʜʝʨ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ.  

ʂʣʶʯʝʚʝr ʩʣʦʚʘ: ʢʘʨʠʦʤʝʪʨʠʷ, ʥʘʜʧʦʯʝʯʥʠʢʠ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʭʦʣʝʩʪʝʨʠʥ, 

ʜʠʧʩʘʢʦʟʠʜ. 

 

Karyometric parameters of different adrenal zones in experimental hypercholesterolemia under the influence 

of dipsacoside 
Kariometric indicators of various zones of the adrenal glands were studied when taking a 10% aqueous 

solution of dipsaccoside in experimental atherosclerosis. Experimental atherosclerosis in rabbits is 

accompanied by phase morphological changes in the karyometric parameters of various zones of the adrenal 

glands, at the beginning of the experiment, signs of high morphofunctional activity are determined, as the 

duration of the experiment lengthens, a decrease in it and a decrease in karyometric parameters are observed. 

Under the influence of dipsacoside, under the same conditions, there is an increase in the volume of nuclei and 

the functional state of the adrenal cortex. 

Key words: karyometry, adrenal glands, experimental atherosclerosis, cholesterol, dipsacozide, 

morphofunctional activity. 

  

ɸʪʝʨʦʩʢʣʝʨʦʟ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʧʨʠʚʣʝʢʘʝʪ ʢ ʩʝʙʝ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʝʜʠʮʠʥʳ [1,3,5,6]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʢʘʨʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʥʘʜʧʦʯʝʯʥʳʭ ʞʝʣʝʟ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʠʧʩʘʢʦʟʠʜʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ 

ʘʪʝʨʦʩʢʣʝʨʦʟʝ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 70 ʧʨʘʢʪʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʭ ʧʦʣʥʦʟʨʝʣʳʭ ʢʨʦʣʠʢʘʭ-ʩʘʤʮʘʭ ʦʜʠʥʘʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ 

ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɺʝʩ ʞʠʚʦʪʥʳʭ ʢʦʣʝʙʘʣʩʷ ʦʪ 2,0-2,5ʢʛ. 1-ʩʝʨʠʷ ï 30 ʢʨʦʣʠʢʦʚ, 

ʢʦʨʤʣʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʦʤ, ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʩʨʦʢʘʤ ʦʧʳʪʘ: 30 ʜʥʝʡ -10 ʢʨʦʣʠʢʦʚ, 60 

ʜʥʝʡ -10 ʢʨʦʣʠʢʦʚ, 90 ʜʥʝʡ ï 10 ʢʨʦʣʠʢʦʚ. ʇ-ʩʝʨʠʷ-30 ʢʨʦʣʠʢʦʚ. ɾʠʚʦʪʥʳʝ ʜʘʥʥʦʡ 

ʩʝʨʠʠ ʫʪʨʦʤ, ʥʘʪʦʱʘʢ, ʧʦʣʫʯʘʣʠ ʭʦʣʝʩʪʝʨʠʥ ʩ ʪʝʨʪʦʡ ʤʦʨʢʦʚʴʶ ʠ ʯʝʨʝʟ ʯʘʩ ʠʤ ʚʚʦʜʠʣʠ 

10% ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʜʠʧʩʘʢʦʟʠʜʘ ʠʟ ʨʘʩʯʝʪʘ 10ʤʛ/ʢʛ ʤʘʩʩʳ. ʂʦʥʪʨʦʣʝʤ ʜʣʷ ʵʪʠʭ ʩʝʨʠʠ 

ʩʣʫʞʠʣʠ ʠʥʪʘʢʪʥʳʝ ʞʠʚʦʪʥʳʝ (3 ʩʝʨʠʷ) ï 10 ʢʨʦʣʠʢʦʚ. ʇʦ ʠʩʪʝʯʝʥʠʠ 30, 60 ʠ 90 ʜʥʝʡ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʠʟʫʯʝʥʠʶ ʥʘʜʧʦʯʝʯʥʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʝʧʘʨʘʪʳ 

ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʠ ʠʟʤʝʨʷʣʠ ʦʙʲʝʤ 150 ʷʜʝʨ: ʚ 

50 ʢʣʝʪʢʘʭ ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ ʟʦʥ ʢʦʨʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʦʩʪʘʚʣʝʥʠʝʤ ʚʘʨʠʘʮʠʦʥʥʳʭ 

ʢʨʠʚʳʭ [2,4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ: ɺ ʧʝʨʚʦʡ ʩʝʨʠʠ ʪ.ʝ ʯʝʨʝʟ 30 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʢʦʨʤʣʝʥʠʷ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʭʦʣʝʩʪʝʨʠʥʦʤ ʢʣʫʙʦʯʢʦʚʦʡ ʟʦʥʝ (ʂɿ) ʩʨʝʜʥʠʡ ʦʙʲʝʤ 

ʷʜʝʨ ʢʣʝʪʦʢ ʨʘʚʝʥ 66,8Ñ2,4ʤʢʤ3. ʈʘʟʤʝʨʳ ʷʜʝʨ ʢʣʝʪʦʢ ʂɿ ɻʪʦʡ ʛʨʫʧʧʳ ʧʦ ʢʣʘʩʩʘʤ 

ʩʦʩʪʘʚʠʣ: IVʢʣʘʩʩ (28-30ʤʢʤ) - 4%, V ʢʣʘʩʩ (31-34ʤʢʤ) ï 33%, VIʢʣʘʩʩ (35-38ʤʢʤ)-

46,6% ʠ VII  ʢʣʘʩʩ (39-43ʤʢʤ)-16,4%, ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦ ʨʘʟʤʝʨʫ ʷʜʝʨ ʷʚʣʷʶʪʩʷ V-VI  

ʢʣʘʩʩʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ 79,6% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʷʜʝʨ. ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʷʜʝʨ ʢʣʝʪʦʢ 

ʧʫʯʢʦʚʦʡ ʟʦʥʳ (ʇɿ) ʩʦʩʪʘʚʠʣ 72,9Ñ2,5ʤʢʤ3. ʈʘʟʤʝʨʳ ʷʜʝʨ ʢʣʝʪʦʢ ʵʪʦʡ ʟʦʥʳ ʧʦ ʢʣʘʩʩʘʤ: 

IVʢʣʘʩʩ ï 18%, Vʢʣʘʩʩ ï 18,4%, VI  ʢʣʘʩʩ ï 56%, VII  ʢʣʘʩʩ ï 23,8%, ʪ.ʝ ʧʨʝʦʙʣʘʜʘʶʱʠʤ 
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ʧʦ ʨʘʟʤʝʨʫ ʷʜʝʨ ʷʚʣʷʶʪʩʷ VI-VII  ʢʣʘʩʩʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ 79,8% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ 

ʷʜʝʨ. ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʷʜʝʨ ʩʝʪʯʘʪʦʡ ʟʦʥʳ (ʉɿ) 72,2Ñ2,3ʤʢʤ3, ʘ ʨʘʟʤʝʨʳ ʷʜʝʨ ʢʣʝʪʦʢ ʧʦ 

ʜʘʥʥʳʤ ʤʦʨʬʦʤʝʪʨʠʠ ʩʦʩʪʘʚʠʣʠ: IV  ʢʣʘʩʩ-2,4%, V ʢʣʘʩʩ ï 17%, VI  ʢʣʘʩʩ ï 59%, VII  

ʢʣʘʩʩ ï 21,6%, ʪʦ ʝʩʪʴ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦ ʨʘʟʤʝʨʫ ʷʜʝʨ ʷʚʣʷʶʪʩʷ VI-VII  ʢʣʘʩʩʳ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ 80,6% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʷʜʝʨ.  

ɺʦ ʚʪʦʨʦʡ ʩʝʨʠʠ ʪ.ʝ ʯʝʨʝʟ 60 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʢʦʨʤʣʝʥʠʷ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʷʜʝʨ ʢʣʝʪʦʢ ʚ ʂɿ ʨʘʚʝʥ 77,1Ñ2,0ʤʢʤ3. ʨʘʟʤʝʨʳ ʷʜʝʨ ʢʣʝʪʦʢ ʵʪʦʡ ʛʨʫʧʧʳ 

ʧʦ ʢʣʘʩʩʘʤ ʩʦʩʪʘʚʠʣ: IVʢʣʘʩʩ-0,6%, V ʢʣʘʩʩ ï 16,4%, VIʢʣʘʩʩ - 47% ʠ VII  ʢʣʘʩʩ - 36,2%, 

ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦ ʨʘʟʤʝʨʫ ʷʜʝʨ ʷʚʣʷʶʪʩʷ VI-VII  ʢʣʘʩʩʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ 83,2% ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʷʜʝʨ. ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʷʜʝʨ ʢʣʝʪʦʢ ʇɿ ʩʦʩʪʘʚʠʣ 85,3Ñ1,2ʤʢʤ3. 

ʨʘʟʤʝʨʳ ʷʜʝʨ ʢʣʝʪʦʢ ʵʪʦʡ ʟʦʥʳ ʧʦ ʢʣʘʩʩʘʤ: V ʢʣʘʩʩ ï 6,0%, VIʢʣʘʩʩ ï 39%, VII  ʢʣʘʩʩ ï 

55%, ʪ.ʝ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦ ʨʘʟʤʝʨʫ ʷʜʝʨ ʷʚʣʷʶʪʩʷ VI-VII  ʢʣʘʩʩʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ 

94,4% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʷʜʝʨ. ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʷʜʝʨ ʢʣʝʪʦʢ ʉɿ 87,2Ñ0,6ʤʢʤ3, ʘ 

ʨʘʟʤʝʨʳ ʷʜʝʨ ʢʣʝʪʦʢ ʧʦ ʜʘʥʥʳʤ ʤʦʨʬʦʤʝʪʨʠʠ ʩʦʩʪʘʚʠʣʠ: V ʢʣʘʩʩ ï 40%, VI  ʢʣʘʩʩ ï 

35%, VII  ʢʣʘʩʩ ï 61%, ʪʦ ʝʩʪʴ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦ ʨʘʟʤʝʨʫ ʷʜʝʨ ʷʚʣʷʶʪʩʷ VI-VII  ʢʣʘʩʩʳ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ 96% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʷʜʝʨ.  

ʏʝʨʝʟ 90 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʢʦʨʤʣʝʥʠʷ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʭʦʣʝʩʪʝʨʠʥʦʤ 

ʨʘʟʤʝʨʳ ʷʜʝʨ ʢʣʝʪʦʢ ʂɿ ɻʪʦʡ ʛʨʫʧʧʳ ʧʦ ʢʣʘʩʩʘʤ ʩʦʩʪʘʚʠʣ: III  ʢʣʘʩʩ ï 1,4%, IVʢʣʘʩʩ -

13%, V ʢʣʘʩʩ ï 34%, VIʢʣʘʩʩ- 34% ʠ VII  ʢʣʘʩʩ -17%, ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦ ʨʘʟʤʝʨʫ ʷʜʝʨ 

ʷʚʣʷʶʪʩʷ V-VI  ʢʣʘʩʩʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ 88,6% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʷʜʝʨ. ʉʨʝʜʥʠʡ ʦʙʲʝʤ 

ʷʜʝʨ ʢʣʝʪʦʢ ʇɿ ʩʦʩʪʘʚʠʣ 66,6Ñ1,5ʤʢʤ3, ʨʘʟʤʝʨʳ ʷʜʝʨ ʢʣʝʪʦʢ ʵʪʦʡ ʟʦʥʳ ʧʦ ʢʣʘʩʩʘʤ: 

IVʢʣʘʩʩ ï 12,4%, V ʢʣʘʩʩ ï 30,2%, VI  ʢʣʘʩʩ ï 33,8%, VII  ʢʣʘʩʩ ï 23,6%, ʪ.ʝ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦ ʨʘʟʤʝʨʫ ʷʜʝʨ ʷʚʣʷʶʪʩʷ V-VIʢʣʘʩʩʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ 64% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʚʩʝʭ ʷʜʝʨ. ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʷʜʝʨ ʢʣʝʪʦʢ ʉɿ 67,1Ñ1,7ʤʢʤ3, ʘ ʨʘʟʤʝʨʳ ʷʜʝʨ ʢʣʝʪʦʢ ʧʦ 

ʜʘʥʥʳʤ ʤʦʨʬʦʤʝʪʨʠʠ ʩʦʩʪʘʚʠʣʠ: IV  ʢʣʘʩʩ-11,4%, V ʢʣʘʩʩ ï 29%, VI  ʢʣʘʩʩ ï 36,2%, VII  

ʢʣʘʩʩ ï 23,4%, ʪʦ ʝʩʪʴ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦ ʨʘʟʤʝʨʫ ʷʜʝʨ ʷʚʣʷʶʪʩʷ V-VI  ʢʣʘʩʩʳ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ 65,2% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʷʜʝʨ.  

ɺ 1 ʛʨʫʧʧʝ (30ʜʥʝʡ) ʚʪʦʨʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʜʧʦʯʝʯʥʳʝ 

ʞʝʣʝʟʳ ʩʨʝʜʥʠʡ ʦʙʲʸʤ ʷʜʝʨ ʢʣʝʪʦʢ ʂɿ ï 56,2Ñ13,3ʤʢʤį. ʇʨʝʦʙʣʘʜʘʶʪ ʷʜʨʘ ʢʣʝʪʦʢ V-VI  

ʢʣʘʩʩʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 78,8% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʷʜʝʨ. ʉʨʝʜʥʠʡ ʦʙʲʸʤ ʷʜʝʨ ʢʣʝʪʦʢ ʇɿ ï 

61,0Ñ1,1ʤʢʤį. ʗʜʨʘ ʢʣʝʪʦʢ V ï VI  ʢʣʘʩʩʦʚ ʩʦʩʪʘʚʠʣʠ 78,4% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʷʜʝʨ. 

ʉʨʝʜʥʠʡ ʦʙʲʸʤ ʷʜʝʨ ʢʣʝʪʦʢ ʉɿ ï 64,6Ñ 0,8ʤʢʤį. ʇʨʝʦʙʣʘʜʘʶʪ ʷʜʨʘ ʢʣʝʪʦʢ V- VI  

ʢʣʘʩʩʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 77,6% ʦʪ ʚʩʝʭ ʷʜʝʨ.  

ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (60 ʜʥʝʡ) ʚʪʦʨʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʩʨʝʜʥʠʡ 

ʦʙʲʸʤ ʷʜʝʨ ʢʣʝʪʦʢ ʂɿ 54,9Ñ 1,6ʤʢʤį. ʅʘʠʙʦʣʴʰʠʡ % ʩʦʩʪʘʚʠʣʠ ʷʜʨʘ ʢʣʝʪʦʢ V ï VI  

ʢʣʘʩʩʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʝ 76,4% ʦʪ ʚʩʝʭ ʷʜʝʨ ʢʣʝʪʦʢ ʢʣʫʙʦʯʢʦʚʦʡ ʟʦʥʳ. ʉʨʝʜʥʠʡ ʦʙʲʸʤ 

ʷʜʝʨ ʢʣʝʪʦʢ ʇɿ ï 53,3ʤÑ1,7ʤʢʤį. ʇʨʝʦʙʣʘʜʘʶʪ ʷʜʨʘ V-VI ʢʣʘʩʩʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʝ 79,3% 

ʦʪ ʚʩʝʛʦ ʯʠʩʣʘ ʷʜʝʨ. ʉʨʝʜʥʠʡ ʦʙʲʸʤ ʷʜʝʨ ʢʣʝʪʦʢ ʉɿ ï 59,2Ñ1,0ʤʢʤį. ʗʜʨʘ ʢʣʝʪʦʢ V-VI  

ʢʣʘʩʩʦʚ ʩʦʩʪʘʚʣʷʣʠ 82,4% ʦʪ ʚʩʝʭ ʷʜʝʨ.  

ʅʘʜʧʦʯʝʯʥʠʢʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʚʪʦʨʦʡ ʩʝʨʠʠ ʥʘʙʣʶʜʝʥʠʡ (90 ʜʥʝʡ) ʩʨʝʜʥʠʡ ʦʙʲʸʤ 

ʷʜʝʨ ʢʣʝʪʦʢ ʂɿ 61,3Ñ 7,1ʤʢʤį. ʇʨʝʦʙʣʘʜʘʶʪ ʷʜʨʘ V ïVI ʢʣʘʩʩʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʝ 79% ʦʪ 

ʚʩʝʛʦ ʯʠʩʣʘ ʷʜʝʨ ʢʣʝʪʦʢ ʵʪʦʡ ʟʦʥʳ. ʉʨʝʜʥʠʡ ʦʙʲʸʤ ʷʜʝʨ ʢʣʝʪʦʢ ʇɿ ʩʦʩʪʘʚʠʣ 

62Ñ3,4ʤʢʤį. ʇʨʝʦʙʣʘʜʘʶʪ ʷʜʨʘ ʢʣʝʪʦʢ V ï VI  ʢʣʘʩʩʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʝ 78% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʷʜʝʨ. ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʷʜʝʨ ʢʣʝʪʦʢ ʉɿ 64,0Ñ3,5ʤʢʤį. ʗʜʨʘ ʢʣʝʪʦʢ V-VI  ʢʣʘʩʩʦʚ 

ʩʦʩʪʘʚʠʣ 74,8% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʷʜʝʨ.  

ʅʘʜʧʦʯʝʯʥʳʝ ʞʝʣʝʟʳ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ (3-ʩʝʨʠʷ) ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʷʜʝʨ ʢʣʝʪʦʢ 

ʂɿ ï 47,1Ñ1,2ʤʢʤ3. ʇʨʝʦʙʣʘʜʘʶʪ ʷʜʨʘ IV-Vʢʣʘʩʩʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʝ 75,3% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʚʩʝʭ ʷʜʝʨ. ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʷʜʝʨ ʢʣʝʪʦʢ ʇɿ -53,2Ñ0,7ʤʢʤ3. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʷʚʣʷʝʪʩʷ ʷʜʨʘ V-VI  ʢʣʘʩʩʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʝ 85,4% ʦʪ ʚʩʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʷʜʝʨ. 

ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʷʜʝʨ ʢʣʝʪʦʢ ʉɿ ï 55,1Ñ1,4ʤʢʤ3. ʇʨʝʦʙʣʘʜʘʶʪ ʷʜʨʘ ʋ-ʋ1 ʢʣʘʩʩʦʚ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ 86,8% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʷʜʝʨ.  
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ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʫ ʢʨʦʣʠʢʦʚ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʬʘʟʦʚʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʚ ʥʘʯʘʣʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʚʳʩʦʢʦʡ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʥʘʜʧʦʯʝʯʥʳʭ ʞʝʣʝʟʘʭ: ʥʘʨʘʩʪʘʥʠʶ ʦʙʲʝʤʘ ʠ ʨʘʟʤʝʨʦʚ ʷʜʝʨ, ʦʩʦʙʝʥʥʦ, ʇɿ. ʇʦ ʤʝʨʝ 

ʫʜʣʠʥʝʥʠʷ ʩʨʦʢʦʚ ʦʧʳʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʥʘʜʧʦʯʝʯʥʳʭ ʞʝʣʝʟʘʭ ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʲʝʤ ʷʜʝʨ ʢʣʝʪʦʢ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʜʠʧʩʘʢʦʟʠʜʘ ʚ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʠ (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ) 

ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʷʜʝʨ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ.  
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ɸʥʥʦʪʘʮʠʷ. ɼʠʬʬʫʟʠʦʥʥʦ-ʚʟʚʝʰʝʥʥʦʡ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʧʦʟʚʦʣʷʝʪ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʪʨʝʭʤʝʨʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʢʦʤʠʩʩʫʨʘʣʴʥʳʭ, ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʠ ʧʨʦʝʢʮʠʦʥʥʳʭ 

ʪʨʘʢʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʦʨʤʘʣʴʥʫʶ ʬʫʥʢʮʠʶ ʤʦʟʛʘ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ï 

ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʠʢʠ ʩʥʷʪʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʄʈ-ʪʨʘʢʪʦʛʨʘʬʠʠ ʛʦʣʦʚʥʦʛʦ ʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʊʨʘʢʪʦʛʨʘʬʠʶ ʧʨʦʚʦʜʠʣʠ ʥʘ ʄʈ-ʪʦʤʦʛʨʘʬʘʭ. 

ʀʩʧʦʣʴʟʦʚʘʣʠ ʤʥʦʛʦʢʘʥʘʣʴʥʫʶ (ʥʝ ʤʝʥʝʝ 6 ʢʘʥʘʣʦʚ) ʬʘʟʠʨʦʚʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʢʘʪʫʰʢʫ ʜʣʷ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʨʠʤʝʥʷʣʠ ʤʝʪʦʜʠʢʫ ʧʘʨʘʣʣʝʣʴʥʦʡ ʪʦʤʦʛʨʘʬʠʠ. ʄʈʊ-ʪʨʘʢʪʦʛʨʘʬʠʷ ʧʦʟʚʦʣʷʝʪ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ in vivo ʪʨʘʢʪʳ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ ʤʦʟʛʘ, ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʪʨʘʚʤʝ. ʆʜʥʠʤ ʠʟ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʝʟʝʢʮʠʠ ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʥʘʧʨʠʤʝʨ, 

ʤʝʥʠʥʛʠʦʤʘ). ʕʪʦ ʚʘʞʥʦ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʚ ʥʝʡʨʦʭʠʨʫʨʛʠʠ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʛʦ ʧʫʪʠ ʜʦʩʪʫʧʘ ʩ ʤʝʥʴʰʠʤ 

ʦʩʪʘʪʦʯʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʜʝʬʠʮʠʪʦʤ ʷʪʨʦʛʝʥʘ. ʇʨʝʜʦʧʝʨʘʮʠʦʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʄʈ-

ʪʨʘʢʪʦʛʨʘʬʠʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ, ʪʨʘʢʪʳ, ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʟʛʘ. 

 

Methods of tractography in clinical practice 
 Abstract. Diffusion-weighted magnetic resonance imaging allows reconstructing three-dimensional 

images of the commissural, associative and projection tracts that ensure normal brain function. The purpose of 

this study was to study the methods of removal and reconstruction of MRïtractography of the brain and spinal 

cord with subsequent analysis in clinical practice. Tractography was performed on MR tomographs. A 

multichannel (at least 6 channels) phased surface coil for the brain was used. The technique of parallel 

tomography was used. MRI tractography makes it possible to identify in vivo tracts of the white matter of the 

brain adjacent to the injury. One of its applications is the preoperative planning of resection of a brain tumor 

(for example, meningioma). This is important when planning a safer access route in neurosurgery with less 

residual functional deficiency of iatrogen. Preoperative planning of MR-tractography is important, which 

prevents negative consequences. 

 Keywords: magnetic resonance imaging, tracts, brain diseases.  
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ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʠʬʬʫʟʠʦʥʥʦ-ʚʟʚʝʰʝʥʥʦʡ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ɼɺ 

ʄʈʊ), ʧʦʟʚʦʣʷʶʱʠʡ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʦʨʠʝʥʪʘʮʠʶ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ in vivo [1-3]. ɼʠʬʬʫʟʠʦʥʥʦ-ʪʝʥʟʦʨʥʘʷ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ (ɼʊ ʄʈʊ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʡ ʤʝʪʦʜ ʧʨʠʞʠʟʥʝʥʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʠʬʬʫʟʠʠ ʚʦʜʳ ʚ ʤʦʟʛʝ ʯʝʣʦʚʝʢʘ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʠʟʫʯʘʪʴ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʝ 

ʦʧʨʝʜʝʣʷʝʤʫʶ ʜʨʫʛʠʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʄʈʊ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʦʤʦʱʠ 

ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ. ɼʊ ʄʈʊ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 

ʪʨʝʭʤʝʨʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʢʦʤʠʩʩʫʨʘʣʴʥʳʭ, ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʠ ʧʨʦʝʢʮʠʦʥʥʳʭ ʪʨʘʢʪʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʦʨʤʘʣʴʥʫʶ ʬʫʥʢʮʠʶ ʤʦʟʛʘ. [2, 4].  

ɼɺ ʄʈʊ ï ʵʪʦ ʪʝʭʥʠʢʘ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʠʟʤʝʨʝʥʠʠ ʜʠʬʬʫʟʠʠ ʚʦʜʳ ʚ ʢʘʞʜʦʤ ʦʙʲʝʤʥʦʤ ʵʣʝʤʝʥʪʝ (ʚʦʢʩʝʣʝ) ʠʟʦʙʨʘʞʝʥʠʷ. ʅʘ ʝʛʦ 

ʦʩʥʦʚʘʥʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʜʠʬʬʫʟʠʦʥʥʘʷ ʤʘʪʨʠʮʘ, ʠʟ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 3 

ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠ 3 ʚʝʢʪʦʨʘ, ʦʧʠʩʳʚʘʶʱʠʭ ʩʠʣʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʠʬʬʫʟʠʠ ʚʦʜʳ ʚ 

ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʝ. ɺʦʜʘ ʜʠʬʬʫʥʜʠʨʫʝʪ ʙʳʩʪʨʝʝ ʚʜʦʣʴ ʚʦʣʦʢʦʥ ʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ 

ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʤʝʤʙʨʘʥʳ ʘʢʩʦʥʦʚ ʚʳʩʪʫʧʘʶʪ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʝʝ 

ʜʠʬʬʫʟʠʠ ʚ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʇʨʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʠʰʝʤʠʠ, ʚʦʩʧʘʣʝʥʠʠ, ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʪʨʘʚʤʝ, ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʨʫʰʝʥʠʝ ʣʠʥʝʡʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ. ɼɺ ʄʈʊ ʫʣʘʚʣʠʚʘʝʪ ʵʪʫ 

ʧʝʨʝʤʝʥʫ ʥʘʧʨʘʚʣʝʥʠʷ ʜʠʬʬʫʟʠʠ, ʩʦʟʜʘʚʘʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʫʯʠʪʴ 

ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ ʤʦʟʛʘ in vivo. ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ, 

ʠʩʩʣʝʜʫʶʱʠʭ ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʧʦʤʦʱʠ ɼɺ ʄʈʊ, 

ʦʩʥʦʚʘʥʦ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʜʚʫʭʤʝʨʥʳʭ ʩʝʨʦʰʢʘʣʴʥʳʭ ʢʘʨʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʝʣʠʯʠʥʳ ʜʠʬʬʫʟʠʠ ʚ ʢʘʞʜʦʤ ʚʦʢʩʝʣʝ [1] 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ï ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʠʢʠ ʩʥʷʪʠʷ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʄʈ-ʪʨʘʢʪʦʛʨʘʬʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʘʥʘʣʠʟʦʤ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʨʘʢʪʦʛʨʘʬʠʶ ʧʨʦʚʦʜʠʣʠ ʥʘ ʄʈ-ʪʦʤʦʛʨʘʬʘʭ 

ʩ ʩʠʣʦʡ ʧʦʣʷ 1,5ï3 ʊʣ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʤʥʦʛʦʢʘʥʘʣʴʥʫʶ (ʥʝ ʤʝʥʝʝ 6 ʢʘʥʘʣʦʚ) 

ʬʘʟʠʨʦʚʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʢʘʪʫʰʢʫ ʜʣʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɼʣʷ ʢʦʨʨʝʢʮʠʠ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʘʨʪʝʬʘʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʭʦ-ʥʘʚʠʛʘʪʦʨ (motion control). ʇʨʠʤʝʥʷʣʠ 

ʤʝʪʦʜʠʢʫ ʧʘʨʘʣʣʝʣʴʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʥʘʧʨʠʤʝʨ, PH. Ingenia). ʂʦʣʠʯʝʩʪʚʦ ʩʨʝʟʦʚ ï 48. 

ʆʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʧʝʨʝʜʥʶʶ ʠ ʟʘʜʥʶʶ 

ʩʧʘʡʢʠ ʤʦʟʛʘ. ʊʦʣʱʠʥʘ ʩʨʝʟʘ ï 2,5 ʤʤ, ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʥʠʤʠ ï 0, ʧʦʣʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ï 224 ʤʤ, ʚʨʝʤʷ ʧʦʚʪʦʨʝʥʠʷ (TR) ï 6,599ï8,280 ʤʩ, ʚʨʝʤʷ ʵʭʦ (ʊɽ) ï 70 ʤʩ. ɺʨʝʤʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʢʦʣʦ 7-9 ʤʠʥʫʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʈʝʢʦʥʩʪʨʫʢʮʠʶ ʪʨʘʢʪʦʛʨʘʤʤ 

ʧʨʦʚʦʜʠʣʠ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʄʈ-ʠʟʦʙʨʘʞʝʥʠʡ ʚʳʜʝʣʠʣʠ ʦʙʣʘʩʪʴ ʠʥʪʝʨʝʩʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʣʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʪʨʘʢʪʦʛʨʘʤʤ (ʥʘʧʨʠʤʝʨ, ʢʦʨʪʠʢʦʩʧʠʥʘʣʴʥʳʡ ʪʨʘʢʪ ʥʘ ʘʢʩʠʘʣʴʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ, ʤʦʟʦʣʠʩʪʦʝ ʪʝʣʦ ʥʘ ʩʘʛʠʪʪʘʣʴʥʳʭ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠ ʚʝʢʪʦʨʥʳʝ 

ʢʘʨʪʳ, ʚ ʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʠʝ ʜʠʬʬʫʟʠʠ ʢʦʜʠʨʫʝʪʩʷ ʮʚʝʪʦʤ: ʯʘʱʝ ʚʩʝʛʦ ʢʨʘʩʥʳʤ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʚʦʜʳ çʚʧʨʘʚʦ-ʚʣʝʚʦè (ʭ-ʵʣʝʤʝʥʪʳ), ʟʝʣʝʥʳʤ ï çʚʧʝʨʝʜ-ʥʘʟʘʜè 

(ʫʵʣʝʤʝʥʪʳ), ʩʠʥʠʤ ï çʚʚʝʨʭ-ʚʥʠʟè (z-ʵʣʝʤʝʥʪʳ). ʅʘ ʠʭ ʦʩʥʦʚʝ ʩʦʟʜʘʶʪʩʷ ʪʨʝʭʤʝʨʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʪʨʘʢʪʦʚ [1]. 

ʅʠʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ ʪʨʘʢʪʦʛʨʘʤʤʳ ʚ ʫʩʣʦʚʠʷʭ ʥʦʨʤʳ ʠ 

ʧʘʪʦʣʦʛʠʠ. ʇʨʘʚʳʡ ʢʦʨʪʠʢʦʩʧʠʥʥʦʡ ʪʨʘʢʪ ʙʳʣ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ; ʣʝʚʳʡ ʢʦʨʪʠʢʦʩʧʠʥʥʦʡ ʪʨʘʢʪ ʙʳʣ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. 

ʄʈ-ʪʨʘʢʪʦʛʨʘʬʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʢʦʨʪʠʢʦʩʧʠʥʥʦʤʦʟʛʦʚʦʛʦ ʪʨʘʢʪʘ 

ʧʨʠ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʤʝʥʠʥʛʠʦʤʝ.  

ʄʈʊ-ʪʨʘʢʪʦʛʨʘʬʠʷ ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ in vivo ʪʨʘʢʪʳ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ 



 

22 

ʤʦʟʛʘ, ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʪʨʘʚʤʝ. ʆʜʥʠʤ ʠʟ ʝʛʦ ʧʨʠʤʝʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʝʟʝʢʮʠʠ ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʥʘʧʨʠʤʝʨ, ʤʝʥʠʥʛʠʦʤʘ). ʕʪʦ ʚʘʞʥʦ 

ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʚ ʥʝʡʨʦʭʠʨʫʨʛʠʠ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʛʦ ʧʫʪʠ ʜʦʩʪʫʧʘ ʩ ʤʝʥʴʰʠʤ 

ʦʩʪʘʪʦʯʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʜʝʬʠʮʠʪʦʤ ʷʪʨʦʛʝʥʘ.  

 

   
ʊʨʘʢʪʦʛʨʘʤʤʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʟʜʦʨʦʚʦʛʦ ʜʦʙʨʦʚʦʣʴʮʘ 

        
ʈʝʙʝʥʦʢ 5 ʣʝʪ. ɸʨʘʭʥʦʠʜʘʣʴʥʘʷ ʢʠʩʪʘ ʣʝʚʦʡ ʚʠʩʦʯʥʦʡ ʦʙʣʘʩʪʠ 

 

 

 

 

 

 

 

 

ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ ʧʨʠ ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʠ ʧʨʠʤʝʥʝʥʳ ʄʈ-ʪʨʘʢʪʦʛʨʘʬʠʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. ʄʈ-ʪʨʘʢʪʦʛʨʘʬʠʠ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʨʝʟʝʢʮʠʠ ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʩʣʫʯʘʡʥʦʝ 

ʧʝʨʝʩʝʯʝʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʨʘʢʪʦʛʨʘʬʠʷ 

ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʦʧʠʩʘʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʦʧʫʭʦʣʴʶ ʠ ʫʣʫʯʰʠʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʧʝʨʘʮʠʠ.  
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ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʇʦʩʢʦʣʴʢʫ ʚʠʪʘʤʠʥ D ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʝʥʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʢʦʥʪʨʦʣʴ ʥʘʜ 3-5% 

ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ, ʝʛʦ ʜʝʬʠʮʠʪ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʳʭ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ, 

ʠʤʤʫʥʥʳʭ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʘʜʝʢʚʘʪʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʢʦʨʨʝʢʮʠʠ. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦʩʚʷʱʝʥ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚʠʪʘʤʠʥʘ 

D ʧʨʠ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.ʋʢʘʟʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʚʠʪʘʤʠʥʘ D ʠ ʘʫʪʦʠʤʤʫʥʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (AITD), ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʙʦʣʝʟʥʴ ɻʨʝʡʚʩʘ (GD) ʠ ʪʠʨʝʦʠʜʠʪ 

ʍʘʰʠʤʦʪʦ (HT). ʇʦʩʣʝʜʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D 

ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥ ʩ ʫʨʦʚʥʝʤ ʦʙʱʝʡ ʩʤʝʨʪʥʦʩʪʠ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʠ ʘʫʪʦʠʤʤʫʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ɼʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D, ʤʝʪʘʙʦʣʠʟʤ ʚʠʪʘʤʠʥʘ D, ʘʫʪʦʠʤʤʫʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ɸʀʊ, ɹʦʣʝʟʥʴ ɻʨʝʡʚʩʘ. 

 

"Vitamin D and autoimmune thyroid diseases in people living in the southern regions of Kyrgyzstan" 

(literary review) 
 

Annotation.The widespread prevalence of vitamin D deficiency and insufficiency around the world 

demonstrates the onset of a "silent non-infectious metabolic epidemic of the XXI century" associated with a high 

risk of medical and social consequences for human health. Since vitamin D is an integral regulator of the 

transcriptional activity of genes that control 3-5% of the human genome, its deficiency underlies cardiovascular, 

oncological, metabolic, immune and many other diseases, which requires timely diagnosis and adequate drug 

correction. A review of the literature is devoted to vitamin D deficiency in autoimmune diseases of the thyroid 

gland, the results of studies are presented.The relationship between a decrease in vitamin D levels and 

autoimmune thyroid disease (AITD), which includes Graves' disease (GD) and Hashimoto's thyroiditis (HT), is 

indicated. Recent experimental data have shown that low vitamin D levels are closely correlated with the level of 

overall mortality, cardiovascular, oncological diseases, metabolic syndrome and autoimmune diseases of the 

thyroid gland. 

Keywords Vitamin D, metabolism, vitamin D deficiency, autoimmune thyroid diseases, AIT, Graves' 

disease. 
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ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ, ʷʚʣʷʝʪʩʷ ʧʨʦʛʦʨʤʦʥʦʤ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚʦ ʤʥʦʛʠʭ 



 

24 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʤʘ[1,19]. ʈʝʮʝʧʪʦʨʳ ʢ ʥʝʤʫ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʢʣʝʪʢʘʭ ʦʨʛʘʥʠʟʤʘ, ʚʢʣʶʯʘʷ ʤʠʦʮʠʪʳ, ʥʝʡʨʦʥʳ, 

ʩʝʢʨʝʪʦʨʥʳʝ, ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʠ ʜʨʫʛʠʝ ʢʣʝʪʢʠ[8].  ʂʘʣʴʮʠʪʨʠʦʣ ʨʝʛʫʣʠʨʫʝʪ ʥʝ 

ʪʦʣʴʢʦ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʩʠʩʪʝʤʝ ʢʘʣʴʮʠʝʚʦ-ʬʦʩʬʦʨʥʦʛʦ ʦʙʤʝʥʘ, ʥʦ ʪʘʢʞʝ 

ʦʧʦʩʨʝʜʫʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʣʝʡʦʪʨʦʧʥʳʭ ʵʬʬʝʢʪʦʚ: ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ, ʨʝʛʫʣʷʮʠʶ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʢʣʝʪʦʢ (ʚ ʪʦʤ ʯʠʩʣʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʫʶ), ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʚʨʝʞʜʝʥʥʦʡ 

ɼʅʂ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʜʜʝʨʞʘʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʩʪʘʪʫʩʘ[2].  

 ɺ ʢʨʫʧʥʳʭ ʤʝʪʘ-ʘʥʘʣʠʟʘʭ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʘʩʩʦʮʠʘʮʠʷ ʥʠʟʢʠʭ ʫʨʦʚʥʝʡ 

ʚʠʪʘʤʠʥʘ D ʥʝ ʪʦʣʴʢʦ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʥʦ ʠ ʩ 

ʘʫʪʦʠʤʤʫʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 1 ʪʠʧʘ, ʩʠʩʪʝʤʥʦʡ 

ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʦʡ, ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʨʘʩʩʝʷʥʥʳʤ ʩʢʣʝʨʦʟʦʤ[11,28]. 

ʅʠʟʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʚʠʪʘʤʠʥʦʤ D ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʦʞʠʨʝʥʠʷ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ (ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʤʦʣʦʯʥʦʡ, ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟ), ʘ ʪʘʢʞʝ 

ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ[9,10].   

ʎʝʣʴ: ʚʳʧʦʣʥʠʪʴ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʥʘ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʘʩʧʝʢʪʘʤ ʚʣʠʷʥʠʷ ʚʠʪʘʤʠʥʘ D ʥʘ ʘʫʪʦʠʤʤʫʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ɹʳʣ ʧʨʦʚʝʜʝʥ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, 

ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ, ʥʘ ʨʫʩʩʢʦʤ ʠ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʥʘʫʯʥʳʭ ʙʘʟʘʭ, ʪʘʢʠʭ ʢʘʢ: Google Scholar, PubMed, Lancet, Elsevier, Cochrane, Research 

gate ʠ Cyberleninka, Embase. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ.ʈʘʟʥʦʦʙʨʘʟʠʝ ʬʫʥʢʮʠʡ ʚʠʪʘʤʠʥʘ D ʦʙʫʩʣʦʚʣʝʥʦ 

ʰʠʨʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʝʛʦ ʨʝʮʝʧʪʦʨʦʚ (VDR ð Vitamin D Receptor) ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ: ʙʦʣʝʝ ʯʝʤ ʚ 40 ʪʢʘʥʷʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ VDR [30]. 

ɹʣʘʛʦʜʘʨʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʛʨʫʧʧ (ɼʝ ʃʫʢʘ, ʄ. ʍʦʣʠʢ, ʄ. 

ʇʝʪʪʠʬʦʨ) ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʦʣʠ ʚʠʪʘʤʠʥʘ D ʧʨʠ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠʩʴ [3,4]. ʊʘʢ, 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʢʪʠʚʥʳʝ ʤʝʪʘʙʦʣʠʪʳ ʚʠʪʘʤʠʥʘ D ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ, 

ʪʝʯʝʥʠʝ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. [5,6]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ɹʦʣʝʟʥʠ ɻʨʝʡʚʩʘ(GD) ʠ 

ʪʠʨʝʦʜʠʪʘ ʍʘʰʠʤʦʪʦ(HT) ʠ ʨʘʟʣʠʯʥʳʭ ʦʧʫʭʦʣʝʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʨʘʢ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ, ʨʘʢ ʧʨʷʤʦʡ ʢʠʰʢʠ, ʨʘʢ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ) [7,20]. ʇʦʵʪʦʤʫ ʧʨʠʟʥʘʥʦ, ʯʪʦ 

ʚʠʪʘʤʠʥ D ʧʝʨʝʰʘʛʥʫʣ ʛʨʘʥʠʮʳ ʢʘʣʴʮʠʝʚʦ-ʬʦʩʬʘʪʥʦʛʦ ʦʙʤʝʥʘ ʠ ʩʪʘʣ ʬʘʢʪʦʨʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʘʞʥʝʡʰʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ[10]. 

ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ D-ʜʝʬʠʮʠʪʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʤʠʨʝ. ɺʠʪʘʤʠʥ D ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʠʰʴ ʚ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʘ 

ʩʠʥʪʝʟ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ (ʋʌ) ʣʫʯʠ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʧʦʧʘʜʘʶʪ ʥʘ ʢʦʞʫ[16,17]. ɿʘ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʚʳʧʦʣʥʝʥʳ ʙʦʣʝʝ 5 ʪʳʩ. ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʩʪʘʪʫʩʘ 

ʚʠʪʘʤʠʥʘ D. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ, ʚʦ ʚʩʝʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʰʠʨʦʪʘʭ ʠ ʚʦ ʚʩʝ 

ʧʝʨʠʦʜʳ ʛʦʜʘ [18,19]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ cʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʜʘʞʝ ʚ ʩʪʨʘʥʘʭ, ʩ ʚʳʩʦʢʦʡ 

ʠʥʩʦʣʷʮʠʝʡ ʚ ʛʦʜʫ, ʥʘʧʨʠʤʝʨ ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ ʠ ʘʬʨʠʢʘʥʩʢʠʝ ʩʪʨʘʥʳ, ʪʘʤ ʪʦʞʝ ʠʤʝʝʪʩʷ 

ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D [20]. 

 ʊʘʢ, ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʉʐɸ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D ʥʘʙʣʶʜʘʣʩʷ ʫ 34-37% 

ʥʘʩʝʣʝʥʠʷ, ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʫ 47%, ʚ ɻʝʨʤʘʥʠʠ ʫ 58%, ʚ ʌʠʥʣʷʥʜʠʠ ʫ 65% ʥʘʩʝʣʝʥʠʷ. 

[21,23]. ʅʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʩʦʣʥʝʯʥʦʛʦ 

ʦʙʣʫʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʀʥʜʠʷ, ʇʘʢʠʩʪʘʥ, ʀʨʘʥ, ʂʠʪʘʡ, ʛʜʝ ʢʦʣʝʙʘʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ 

ʜʦʩʪʠʛʘʶʪ 3520 ʯʘʩʦʚ ʠ ʙʦʣʝʝ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʥʘʩʝʣʝʥʠʷ (ʜʦ 60ð80 %) ʠʤʝʶʪ 

https://scholar.google.com/scholar_lookup?journal=J.+Endocrinol.+Investig.&title=The+association+between+serum+25(OH)D+levels+and+hypothyroid+Hashimoto%E2%80%99s+thyroiditis&author=N.+Mansournia&author=M.A.+Mansournia&author=S.+Saeedi&author=J.+Dehghan&volume=37&publication_year=2014&pages=473-476&pmid=24639121&doi=10.1007/s40618-014-0064-y&
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ʪʘʢʞʝ ʩʠʤʧʪʦʤʳ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚʠʪʘʤʠʥʘ D. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʥʜʦʛʝʥʥʦʛʦ ʩʠʥʪʝʟʘ ʦʢʘʟʳʚʘʶʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʰʠʨʦʪʘ ʤʝʩʪʥʦʩʪʠ, ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ[24]. 

    ɺ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʟʦʨʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʦʮʝʥʢʝ ʚʠʪʘʤʠʥʘ D ʚ ʧʦʧʫʣʷʮʠʠ J. 

Hilger et al. ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ 195 ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 44 ʩʪʨʘʥʘʭ ʤʠʨʘ ʩ 

ʫʯʘʩʪʠʝʤ ʙʦʣʝʝ ʯʝʤ 168 ʪʳʩ. ʯʝʣʦʚʝʢ ʚ ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2011 ʛ. [27]. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʣ, ʚʦʟʨʘʩʪ, ʭʘʨʘʢʪʝʨ ʧʠʪʘʥʠʷ, ʟʘʱʠʪʥʘʷ ʨʦʣʴ ʦʜʝʞʜʳ, ʚʨʝʤʷ 

ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ, ʯʘʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʮʝʟʘʱʠʪʥʳʭ ʢʨʝʤʦʚ, 

ʚʨʝʤʷ ʛʦʜʘ, ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʵʢʚʘʪʦʨʘ, ʪʠʧ ʘʥʘʣʠʟʘ ï ʙʳʣʠ ʥʝʦʜʥʦʨʦʜʥʳ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, 

ʧʦʚʣʠʷʣʦ ʥʘ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ 37,3% ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʠʤʝʣʦ ʫʨʦʚʝʥʴ 25(ʆʅ)D ʥʠʞʝ 50 ʥʤʦʣʴ/ʣ (20 

ʥʛ/ʤʣ). ɼʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ ʚ ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʨʝʛʠʦʥʝ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 25(ʆʅ)D, ʯʝʤ ʚʟʨʦʩʣʳʝ ʠ ʧʦʞʠʣʳʝ[25,26]. 

ʊʘʢʞʝ ʜʘʥʥʳʝ ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʠʟʢʦʛʦ ʩʪʘʪʫʩʘ ʚʠʪʘʤʠʥʘ D ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ ʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 

[13,14]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʷ 40 878 ʧʘʮʠʝʥʪʦʚ 21ï45 ʣʝʪ ʚ 2014ï2018 ʛʛ. ʠʟ 105 

ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʫ 35%, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ð ʫ 

30,9%, ʩʨʝʜʠ ʣʠʮ ʩʪʘʨʰʝ 45 ʣʝʪ ʜʝʬʠʮʠʪ ʠʤʝʣʠ 37,3%, ʘ ʥʝʜʦʩʪʘʪʦʢ ð 30,2% [12].  

ɺʣʠʷʥʠʝ ʚʠʪʘʤʠʥʘ D ʥʘ ʘʫʪʦʠʤʤʫʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʑɾ. 1,25-

ɼʠʛʠʜʨʦʢʩʠʚʠʪʘʤʠʥ D - ʩʪʝʨʦʠʜʥʳʡ ʛʦʨʤʦʥ, ʧʨʦʠʟʚʦʜʥʳʡ ʦʪ ʚʠʪʘʤʠʥʘ D, ʠʛʨʘʶʱʠʡ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʘʜʝʢʚʘʪʥʦʛʦ ʫʨʦʚʥʷ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ[15]. ʊʝʧʝʨʴ ʷʩʥʦ, ʯʪʦ ʚʠʪʘʤʠʥ D ʦʢʘʟʳʚʘʝʪ ʵʥʜʦʢʨʠʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʳʟʳʚʘʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠ ʠʤʤʫʥʦʨʝʛʫʣʠʨʫʶʱʠʝ 

ʵʬʬʝʢʪʳ.[29].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ V.I. Pankiv1 , T.Yu. Yuzvenko1 2020, ʩʨʘʚʥʠʣʠ ʫʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ 

D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʙʦʣʝʟʥʴʶ ɻʨʝʡʚʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʛʨʫʧʧʘʤʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʢʦʨʨʝʣʷʮʠʶ ʚʠʪʘʤʠʥʘ D 

ʩʦ ʩʪʘʪʫʩʦʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʪʠʪʨʘʤʠ ʘʥʪʠʪʝʣ ʢ ʨʝʮʝʧʪʦʨʫ ʪʠʨʝʦʪʨʦʧʠʥʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʙʦʣʝʟʥʴʶ ɻʨʝʡʚʩʘ 

ʫʨʦʚʝʥʴ 25(OH)D ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ[31].  

K. Vondra ʠ ʩʦʘʚʪ. (2015) ʧʦ ʜʘʥʥʳʤ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʜʝʣʘʣʠ ʚʳʚʦʜ, ʯʪʦ ʜʝʬʠʮʠʪ 

ʚʠʪʘʤʠʥʘ D, ʦʩʦʙʝʥʥʦ ʫʨʦʚʝʥʴ ʥʠʞʝ 12,5 ʥʛ/ʤʣ, ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ, ʥʦ ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʢʘʢ ʭʨʦʥʠʯʝʩʢʦʛʦ ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʪʠʨʝʦʠʜʠʪʘ, ʪʘʢ ʠ ʙʦʣʝʟʥʠ 

ɻʨʝʡʚʩʘ. ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ɻʨʝʡʚʩʘ ʪʘʢʞʝ ʩʚʷʟʘʥ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʧʦʣʠʤʦʨʬʠʟʤʘʤʠ ʚ ʛʝʥʝ, ʢʦʜʠʨʫʶʱʝʤ ʙʝʣʦʢ, ʩʚʷʟʳʚʘʶʱʠʡ ʚʠʪʘʤʠʥ D, ʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʝʮʝʧʪʦʨ ʘʢʪʠʚʥʦʡ ʬʦʨʤʳ ʚʠʪʘʤʠʥʘ D - 1,25-(OH)(2)D(3) ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʝʪʢʘʭ-ʤʠʰʝʥʷʭ. ɺʦʧʨʦʩ ʦ ʪʦʤ, ʦʙʣʘʜʘʝʪ ʣʠ ʜʦʙʘʚʢʘ ʩ ʚʳʩʦʢʠʤʠ 

ʜʦʟʘʤʠ ʚʠʪʘʤʠʥʘ D ʠʣʠ ʝʛʦ ʘʥʘʣʦʛʦʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʠʣʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ 

ʵʬʬʝʢʪʦʤ, ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʠʥʪʝʥʩʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ[32]. 

ʇʦ ʜʘʥʥʳʤ ʘʚʪʦʨʦʚ Chao G, Zhu Y and Fang L (2020) ʋ ʧʘʮʠʝʥʪʦʚ ʩ ɸʀʊ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 25(OH)D, ʘ ʊʊɻ ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ɸʀʊ. ʊʊɻ ʦʪʨʠʮʘʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʦʚʥʝʤ 25(OH)D. ʋʨʦʚʥʠ FT3 ʠ FT4 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʩ ʫʨʦʚʥʷʤʠ 25(OH)D[33]. 

ɸʚʪʦʨʳ Zhang H, Liang L, Xie Z. Low (2015) ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʚʠʪʘʤʠʥʘ D ʩʚʷʟʘʥ ʩ ʧʦʚʳʰʝʥʥʳʤ ʪʠʪʨʦʤ TRAb ʧʨʠ ɹʦʣʝʟʥʠ ɻʨʝʡʚʩʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʚʦʟʤʦʞʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʩʪʘʪʫʩʦʤ ʚʠʪʘʤʠʥʘ D ʠ ʧʦʚʳʰʝʥʥʳʤ ʘʫʪʦʠʤʤʫʥʠʪʝʪʦʤ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɹʦʣʝʟʥʴʶ ɻʨʝʡʚʩʘ. ʋʨʦʚʝʥʴ 25(OH)D ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ TRAb-ʧʦʟʠʪʠʚʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ɹɻ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʟʜʦʨʦʚʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠʣʠ TRAb-ʥʝʛʘʪʠʚʥʳʭ ʧʘʮʠʝʥʪʦʚ. ʏʘʩʪʦʪʘ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ 

D (ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ 25[OH]D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ <50 ʥʤʦʣʴ/ʣ) ʫ TRAb-ʧʦʣʦʞʠʪʝʣʴʥʳʭ 
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ʧʘʮʠʝʥʪʦʚ ʩ GD ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠʣʠ TRAb-

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ GD[34]. 

S. Kivity ʠ ʩʦʘʚʪ. (2011) ʫʢʘʟʳʚʘʶʪ ʥʘ ʘʩʩʦʮʠʘʪʠʚʥʫʶ ʩʚʷʟʴ ʪʠʨʦʠʜʠʪʘ ʍʘʰʠʤʦʪʦ 

ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʩʳʚʦʨʦʪʢʝ ʚʠʪʘʤʠʥʘ 25 (ʆʅ) D: 79% ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ 

ʠʤʝʣʠ ʫʨʦʚʝʥʴ ʜʘʥʥʦʛʦ ʚʠʪʘʤʠʥʘ ʤʝʥʝʝ 25 ʥʤʦʣʴ/ʣ (10 ʥʛ/ʣ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ ï 52% (p<0,05). ɺ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʘʫʪʦʠʤʤʫʥʥʳʤʠ ʟʘ ʙʦʣʝʚʘʥʠʷʤʠ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (ɸɿʑɾ) ʫʨʦʚʝʥʴ 25 (ʆʅ)D ʙʳʣ ʥʠʞʝ 25 ʥʤʦʣʴ/ʣ ʫ 72% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ- 

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʟʜʦʨʦʚʳʭ ï 30,6% (p<0,001). ʊʘʢʞʝ ʙʳʣʠ ʦʮʝʥʝʥʳ ʘʥʪʠʪʝʣʘ ʢ  

ʊʇʆ. ɼʝʬʠʮʠʪ 25 (ʆʅ)D ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ ʥʘʣʠʯʠʝʤ ɸʊ-ʊʇʆ (p=0,01). ɸʚʪʦʨʳ 

ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʚʠʪʘʤʠʥ D ʫʯʘʩʪʚʫʝʪ ʚ ʧʘʪʦʛʝʥʝʟʝ ʨʘʟʚʠʪʠʷ ɸɿʑɾ ʠ 

ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʧʨʠʥʠʤʘʪʴ ʝʛʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [35].  

ʇʦ ʜʘʥʥʳʤ Nino Turashvili ʠ ʩʦʘʚʪ. (2021)   ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʘʫʪʦʠʤʤʫʥʥʦʛʦ 

ʪʠʨʝʦʠʜʠʪʘ, ʥʦ ʜʘʥʥʳʝ ʨʘʟʣʠʯʥʳʭ ʥʝʙʦʣʴʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʪʠʚʦʨʝʯʠʚʳ. ʎʝʣʴʶ ʠʭ  

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʩʨʘʚʥʠʪʴ ʫʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ 

ʘʫʪʦʠʤʤʫʥʥʳʤ ʪʠʨʝʦʠʜʠʪʦʤ ʠ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. ɺ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʠʩʧʳʪʫʝʤʳʝ, ʢʦʪʦʨʳʤ ʙʳʣʦ 18-70 ʣʝʪ.  ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʙʳʣʠ 

ʩʦʙʨʘʥʳ ʜʘʥʥʳʝ ʦ 1295 ʧʘʮʠʝʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʞʝʥʱʠʥ ʦʢʘʟʘʣʦʩʴ ʥʠʞʝ ʩ ʘʫʪʦʠʤʤʫʥʥʳʤ ʪʠʨʝʦʠʜʠʪʦʤ ʠ ʧʝʨʚʠʯʥʳʤ 

ʛʠʧʦʪʠʨʝʦʟʦʤ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʜʘʣʝʝ ʠʩʩʣʝʜʦʚʘʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ  ʜʣʷ 

ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʜʦʙʘʚʦʢ ʚʠʪʘʤʠʥʘ D ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʘʫʪʦʘʥʪʠʪʝʣ ʢ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʝ ʠʣʠ ʧʝʨʚʠʯʥʳʡ ʛʠʧʦʪʠʨʝʦʟ[36]. 

ɿʘʢʣʶʯʝʥʠʝ. ʄʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʚʳʩʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʝʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ ʚʦ ʚʩʝʭ ʫʛʦʣʢʘʭ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʪʝʤ 

ʩʘʤʳʤ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʚ ʟʥʘʯʝʥʠʝ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʠʪʘʤʠʥʘ ɼ ʜʣʷ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ ʠ ʧʦʢʘʟʘʚ ʤʥʦʛʦʦʙʨʘʟʠʝ ʝʛʦ ʵʬʬʝʢʪʦʚ[22].  

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʤʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ɸʀʊɼ ʠ ʯʪʦ ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʙʦʣʝʝ ʥʠʟʢʠʝ ʫʨʦʚʥʠ 25(OH) D ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʚʠʪʘʤʠʥʘ D ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʩʚʷʟʘʥʦ ʩ ɸʀʊɼ ʠ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D ʤʦʞʝʪ ʠʛʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʄʥʦʛʦʮʝʥʪʨʦʚʳʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʙʦʣʴʰʦʡ ʚʳʙʦʨʢʦʡ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʚʠʪʘʤʠʥʦʤ 

D ʠ AITD, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʵʬʬʝʢʪʘ 

ʜʦʙʘʚʦʢ ʚʠʪʘʤʠʥʘ D ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ[34].  

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʘ D ʢʘʢ ʫ ʟʜʦʨʦʚʳʭ 

ʞʠʪʝʣʝʡ, ʪʘʢ ʫ ʣʠʮ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ, ʙʦʣʝʝ 

ʪʦʛʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʥʝʪ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ. ʋʯʠʪʳʚʘʷ, ʯʪʦ 

ʦʩʥʦʚʥʦʡ ʢʨʘʝʚʦʡ ʧʘʪʦʣʦʛʠʝʡ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ (52%) ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʷʚʣʷʶʪʩʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (ʑɾ).  
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ɺʆɼʆʈɸʉʊɺʆʈʀʄʓɽ ʇʆʃʀʉɸʍɸʈʀɼʓ ACANTOPHYLLUM SUBGLABRUM 

ʀ ʀʍ ʏɸʉʊʀʏʅʓʁ ʂʀʉʃʆʊʅʓʁ ɻʀɼʈʆʃʀɿ 

 
2ɸʞʠʙʘʝʚʘ ɿ.ʉ., 1ʊʫʨʜʫʤʘʤʙʝʪʦʚ ʂ., 2ʂʘʤʘʣʦʚ ɾ.ʂ. 

2 ʆʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʆʰ, 1ʃʘʙʦʨʘʪʦʨʠʷ ʭʠʤʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʀʥʩʪʠʪʫʪ ʭʠʤʠʠ ʠ ʬʠʪʦʪʝʭʥʦʣʦʛʠʡ ʅɸʅ ʂʈ.ʛ. ɹʠʰʢʝʢ, 

ʂʳʨʛʳʟʩʪʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʛʦ 

ʧʦʣʠʩʘʭʘʨʠʜʘ A.subglabrum ʠ ʠʟʫʯʝʥʠʝ ʝʛʦ ʩʦʩʪʘʚʘ ʯʘʩʪʠʯʥʳʤ ʛʠʜʨʦʣʠʟʦʤ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʥʘʜʟʝʤʥʘʷ ʯʘʩʪʴ ʠ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʘʷ ʚ ʨʘʟʥʳʭ ʧʝʨʠʦʜʘʭ 

ʚʝʛʝʪʘʮʠʠ. ɺʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ (ɺʈʇʉ) ʚʳʜʝʣʷʣʠ ʵʢʩʪʨʘʢʮʠʝʡ ʦʩʪʘʪʢʘ ʩʳʨʴʷ 

ʚʦʜʦʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 75Áʉ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʜʚʘʞʜʳ ʧʦ 2ʯʘʩʘ ʧʨʠ 

ʛʠʜʨʦʤʦʜʫʣʝ 1:6 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʦʥʦʩʘʭʘʨʠʜʥʳʡ ʩʦʩʪʘʚ ɺʈʇʉ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʧʦʣʥʦʛʦ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ. ʅʝʡʪʨʘʣʴʥʳʡ ʧʦʣʠʩʘʭʘʨʠʜ (ʅʇʉ) ʵʣʶʠʨʦʚʘʣʠ ʚʦʜʦʡ, ʘ ʢʠʩʣʳʝ 

ʧʦʣʠʩʘʭʘʨʠʜʳ ʵʣʶʠʨʦʚʘʥʥʳʝ ʨʘʩʪʚʦʨʦʤ NaOH ʩʦʩʪʘʚʣʷʣʠ 16%. ɺ ʛʠʜʨʦʣʠʟʘʪʝ ʅʇʉ 

ʦʙʥʘʨʫʞʠʣʠ ʛʘʣʘʢʪʦʟʫ, ʛʣʶʢʦʟʫ ʠ ʘʨʘʙʠʥʦʟʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ɺʈʇʉ ʢ 

ʛʣʶʢʦʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʘʤ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʦʩʥʦʚʥʦʡ 

ʮʝʧʴ ʚʳʜʝʣʝʥʥʦʛʦ ʛʣʶʢʦʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʘ ʩʦʩʪʦʠʪ ʠʟ Ŭ - (1Ÿ6) ʩʚʷʟʘʥʥʳʭ ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʥʳʭ 

ʦʩʪʘʪʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʝʡʪʨʘʣʴʥʳʡ ʧʦʣʠʩʘʭʘʨʠʜ, ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʡ ʧʦʣʠʩʘʭʘʨʠʜ, 

ʛʣʶʢʦʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥ, ʢʠʩʣʦʪʥʳʡ ʛʠʜʨʦʣʠʟ, ʵʢʩʪʨʘʢʮʠʷ. 

 

Water-soluble polysaccharides of Acantophyllum subglabrum and their partial acid hydrolysis 

Annotation. The purpose of this study is to study the water-soluble polysaccharide 

A.subglabrum and study its composition by partial hydrolysis. The object of the study was the 

aboveground part and the roots of plants collected in different periods of vegetation. Water-soluble 

polysaccharides (VRPS) were isolated by extraction of the raw material residue with water at a 

temperature of 75ÁWith constant stirring twice for 2 hours at a hydromodule of 1:6, respectively. The 

monosaccharide composition of VRPS was determined by the method of complete acid hydrolysis. 

Neutral polysaccharide (NPS) was eluted with water, and acidic polysaccharides eluted with NaOH 

solution were 16%. Galactose, glucose and arabinose were found in the hydrolysate of the NPS, which 

makes it possible to attribute VRPS to glucoarabinogalactans By physico-chemical methods of 

analysis, it was found that the main chain of the isolated glucoarabinogalactan consists of Ŭ - (1Ÿ6) 

bound galactopyranose residues. 

Keywords: Neutral polysaccharide, water-soluble polysaccharide, glucoarabinogalactan, acid 

hydrolysis, extraction. 

 

ɺʚʝʜʝʥʠʝ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ, ʦʩʦʙʝʥʥʦ ʧʝʢʪʠʥʦʚʳʝ ʠ 

ʛʘʣʘʢʪʘʥʦʩʦʜʝʨʞʘʱʠʝ ʧʦʣʠʩʘʭʘʨʠʜʳ ʚʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ ʢʘʢ ʚʝʱʝʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ 

ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʢʘʢ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ. ʇʦʵʪʦʤʫ, ʜʘʥʥʳʝ 

ʧʦʣʠʩʘʭʘʨʠʜʳ ʩʯʠʪʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʤʝʜʠʮʠʥʝ, ʚʝʪʝʨʠʥʘʨʠʠ ʠ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ[1-4].  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʳ ʧʦʠʩʢʫ ʥʦʚʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ 

ʤʝʪʦʜʠʢʠ ʚʳʜʝʣʝʥʠʷ ʠ ʨʘʩʰʠʨʷʶʪʩʷ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʬʠʪʦʧʨʝʧʘʨʘʪʦʚ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ, ʧʦʠʩʢ ʠ ʠʟʫʯʝʥʠʝ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʘ ʪʘʢʞʝ 

ʚʳʷʚʣʝʥʠʝ ʥʦʚʦʛʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʈʦʜ ʂʦʣʶʯʝʣʠʩʪʥʠʢ, 

(Acanthophyllum) ʩʝʤʝʡʩʪʚʘ ʛʚʦʟʜʠʯʥʳʝ (Caryophyllaceae) ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʠʙʦʣʴʰʠʡ 

ʠʥʪʝʨʝʩ ʢʘʢ ʠʩʪʦʯʥʠʢ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

 ʈʘʩʪʝʥʠʷ ʨʦʜʘ Acanthophyllum ʷʚʣʷʶʪʩʷ ʩʘʧʦʥʠʥʦʥʦʩʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, 

ɸʚʪʦʨʦʤ [5] ʠʟ ʨʘʟʣʠʯʥʳʭ ʪʨʝʭ ʚʠʜʦʚ Acanthophyllum ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ ʠʟʫʯʝʥʳ 

ʛʣʶʢʦʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʣʠʩʴ ʩʦʦʪʥʦʰʝʥʠʝʤ ʤʦʥʦʩʘʭʘʨʠʜʦʚ, ʫʜʝʣʴʥʳʤ 

ʚʨʘʱʝʥʠʝʤ, ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʠ ʩʪʝʧʝʥʴʶ ʨʘʟʚʝʪʚʣʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ. ʉʚʝʜʝʥʠʷ ʦ 

ʠʟʫʯʝʥʠʠ ʫʛʣʝʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʩʪʝʥʠʡ A. subglabrum ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

A. subglabrum - ʤʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ, ʰʠʨʦʢʦ pacʧʨʦʩʪʨʘʥʝʥ ʧʦ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʪʘʥʘ, ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʩʫʭʠʭ ʩʢʣʦʥʘʭ ʧʨʝʜʛʦʨʠʡ, ʧʘʩʪʙʠʱʘʭ, 

ʩʝʥʦʢʦʩʘʭ ʠ ʰʣʝʡʬʘʭ ʛʦʨ, ʩʯʠʪʘʝʪʩʷ ʩʦʨʥʷʢʦʤ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʛʦ 

ʧʦʣʠʩʘʭʘʨʠʜʘ A.subglabrum ʠ ʠʟʫʯʝʥʠʝ ʝʛʦ ʩʦʩʪʘʚʘ ʯʘʩʪʠʯʥʳʤ ʛʠʜʨʦʣʠʟʦʤ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʥʘʜʟʝʤʥʘʷ ʯʘʩʪʴ ʠ ʢʦʨʥʠ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʘʷ ʚ ʨʘʟʥʳʭ ʧʝʨʠʦʜʘʭ 

ʚʝʛʝʪʘʮʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʩʪʨʘʢʪʳ ʩʛʫʱʘʣʠ ʫʧʘʨʠʚʘʥʠʝʤ ʥʘ 

ʨʦʪʦʨʥʦʤ ʠʩʧʘʨʠʪʝʣʝ ʧʨʠ 40-45Áʉ. ɹʫʤʘʞʥʫʶ ʭʨʦʤʘʪʦʛʨʘʬʠʶ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʫʤʘʛʝ 

Filtrak FN-7 (ɻɼʈ) ʚʦʩʭʦʜʷʱʠʤ ʠ ʥʠʩʭʦʜʷʱʠʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ 

ʩʠʩʪʝʤ ʨʘʩʪʚʦʨʠʪʝʣʝʡ.  

1. ʅ.ʙʫʪʘʥʦʣ - ʧʠʨʠʜʠʥ - ʚʦʜʘ (6:4:3)  

2. ʅ.ʙʫʪʘʥʦʣ - ʵʪʘʥʦʣ - ʚʦʜʘ (45:5:50)  

ɼʣʷ ʧʨʦʷʚʣʝʥʠʷ ʧʷʪʝʥ ʧʨʠʤʝʥʷʣʠ ʦʧʨʳʩʢʠʚʘʥʠʝ ʧʨʦʷʚʠʪʝʣʝʤ ʢʠʩʣʳʤ ʘʥʠʣʠʥ 

ʬʪʘʣʘʪʦʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʛʨʝʚʘʥʠʝʤ ʙʫʤʘʛʠ ʜʦ 120Áʉ. ʋʛʦʣ ʫʜʝʣʴʥʦʛʦ ʚʨʘʱʝʥʠʷ 

ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʩʘʭʘʨʠʤʝʪʨʝ ʉʋ- 3 ʧʨʠ 20ʉ̄ ʩ ʜʣʠʥʦʡ ʪʨʫʙʢʠ 10 ʩʤ. 

ʉʳʨʴʝ (100ʛ) ʠʟʤʝʣʴʯʘʣʠ, ʧʦʜʚʝʨʛʘʣʠ ʦʙʨʘʙʦʪʢʝ 96% ʵʪʘʥʦʣʦʤ (1:10) ʚ ʪʝʯʝʥʠʝ 

ʦʜʥʦʛʦ ʯʘʩʘ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ. ʇʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʦʩʪʘʪʦʢ ʩʳʨʴʷ ʦʙʨʘʙʘʪʳʚʘʣʠ 82% 

ʩʧʠʨʪʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 70Áʉ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʯʘʩʘ. ʉʧʠʨʪʦʚʳʝ ʨʘʩʪʚʦʨʳ 

ʦʙʲʝʜʠʥʷʣʠ, ʫʧʘʨʠʚʘʣʠ ʜʦ ʩʠʨʦʧʘ. ʉʠʨʦʧ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ɹʍ (ʩʠʩʪʝʤʘ 1,2; ʧʨʦʷʚʠʪʝʣʴ 

1,4). ʆʙʥʘʨʫʞʠʣʠ ʛʣʶʢʦʟʫ, ʬʨʫʢʪʦʟʫ, ʩʘʭʘʨʦʟʫ ʠ ʦʣʠʛʦʩʘʭʘʨʠʜ ʩ Rf ʥʠʞʝ ʩʘʭʘʨʦʟʳ. 

ʆʩʪʘʪʦʢ ʩʳʨʴʷ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʚʦʜʦʡ (1:10) ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʯʘʩʦʚ, 

ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ, ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʥʦʚʦʡ ʧʦʨʮʠʝʡ ʚʦʜʳ. ʆʙʲʝʜʠʥʝʥʥʳʝ ʚʦʜʥʳʝ 

ʵʢʩʪʨʘʢʪʳ ʫʧʘʨʠʚʘʣʠ ʜʦ ʧʦʣʦʚʠʥʳ ʦʙʲʝʤʘ ʠ ʦʯʠʱʘʣʠ ʦʪ ʙʝʣʢʦʚ ʜʨʦʙʥʳʤ ʦʩʘʞʜʝʥʠʝʤ. 

ʌʠʣʴʪʨʘʪ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʚ ʚʘʢʫʫʤʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 40 Áʉ ʜʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ 10% ʠ ʦʩʘʞʜʘʣʠ ʠʟʦʧʨʦʧʠʣʦʚʳʤ ʩʧʠʨʪʦʤ (1:2).  ʏʝʨʝʟ 48 ʯʘʩʦʚ ʚʳʧʘʚʰʠʝ 

ʦʩʘʜʢʠ ʦʪʜʝʣʷʣʠ, ʧʨʦʤʳʚʘʣʠ ʩʧʠʨʪʦʤ, ʘʮʝʪʦʥʦʤ ʠ ʩʫʰʠʣʠ.  

ʂʠʩʣʦʪʥʳʡ ʛʠʜʨʦʣʠʟ ʧʦʣʠʩʘʭʘʨʠʜʦʚ. ʇʦ 50ʤʛ ɺʈʇʉ ʛʠʜʨʦʣʠʟʦʚʘʣʠ ʚ 5ʤʣ 

0,5%- ʥʦʡ H2SO4, ʥʘʛʨʝʚʘʣʠ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʯʘʩʦʚ. ɻʠʜʨʦʣʠʟʘʪ 

ʥʝʡʪʨʘʣʠʟʦʚʘʣʠ ʉʘʉʆ3, ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ, ʩʛʫʱʘʣʠ ʚ ʚʘʢʫʫʤʝ, ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʣʠ ʥʘ 

ʙʫʤʘʛʝ Filtrak FN-7 (ʩʠʩʪʝʤʘ 1,2 ʧʨʦʷʚʠʪʝʣʴ 1) ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʛʣʶʢʦʟʫ, ʘʨʘʙʠʥʦʟʫ, 

ʛʘʣʘʢʪʦʟʫ ʠ ʩʣʝʜʦʚʳʝ ʢʦʣʠʯʝʩʪʚʘ ʢʩʠʣʦʟʳ, ʨʘʤʥʦʟʳ ʠ ʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʠʩʘʭʘʨʠʜ ʷʚʣʷʝʪʩʷ ʛʣʶʢʦʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʦʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʜʥʦʨʦʜʥʦʩʪʠ ʛʣʶʢʦʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥ. ʆʙʨʘʟʝʮ ʧʦʣʠʩʘʭʘʨʠʜʘ 

(0,01) ʨʘʩʪʚʦʨʷʣʠ ʚ ʚʦʜʝ ʠ ʥʘʥʦʩʠʣʠ ʚ ʢʦʣʦʥʢʫ (61ʭ1,8 ʩʤ) ʩ ʩʝʬʘʜʝʢʩʦʤ G-75. 

ʇʘʨʘʣʣʝʣʴʥʦ ʧʨʦʧʫʩʢʘʣʠ ʜʝʢʩʪʨʘʥʳ ʠʥʫʣʠʥʘ (ʤ.ʤ. 5600) ʠ ʨʘʬʠʥʦʟʳ (ʤ.ʤ. 504). 

ʇʦʣʠʩʘʭʘʨʠʜ ʠʤʝʣ ʥʝʩʢʦʣʴʢʦ ʧʠʢʦʚ, ʟʥʘʯʠʪ, ʛʣʶʢʦʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥ ʷʚʣʷʝʪʩʷ 

ʧʦʣʠʜʠʩʧʝʨʩʥʳʤ. 
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ʌʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʛʣʶʢʦʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʘ. ʆʙʨʘʟʝʮ ʧʦʣʠʩʘʭʘʨʠʜʘ (5ʛ) 

ʨʘʩʪʚʦʨʷʣʠ ʚ 100 ʤʣ ʚʦʜʳ, ʟʘʣʠʚʘʣʠ 50 ʤʣ ʩʧʠʨʪʘ (1:0,5) ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ ʥʘ ʤʘʛʥʠʪʥʦʡ 

ʤʝʰʘʣʢʝ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ, ʦʩʘʜʦʢ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ, ʧʨʦʤʳʣʠ 96% ʵʪʘʥʦʣʦʤ, 

ʘʮʝʪʦʥʦʤ ʠ ʩʫʰʠʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʠʣʠ ʬʨʘʢʮʠʶ ʌ-1. ʆʩʪʘʣʴʥʳʝ ʬʨʘʢʮʠʠ 

ʧʦʣʫʯʠʣʠ ʜʦʙʘʚʣʝʥʠʝʤ ʩʧʠʨʪʘ ʠ ʵʢʩʪʨʘʢʪʘ 1:1, 1:1,5, 1:2 ʠ ʜʨ.  

ʏʘʩʪʠʯʥʳʡ ʢʠʩʣʦʪʥʳʡ ʛʠʜʨʦʣʠʟ ʧʦʣʠʩʘʭʘʨʠʜʘ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ 

0,5% -ʥʦʡ H2SO4 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 95-̄ 100̄ʉ. ɻʠʜʨʦʣʠʟʘʪ ʥʝʡʪʨʘʣʠʟʦʚʘʣʠ ʉʘʉʆ3 ʜʦ 

ʨʅ=6,5. ʇʦʩʣʝ ʬʠʣʴʪʨʦʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ɹʍ (ʩʠʩʪʝʤʘ 1 ʠ 2, ʧʨʦʷʚʠʪʝʣʴ 1) ʦʙʥʘʨʫʞʠʣʠ 

ʛʣʶʢʦʟʫ, ʘʨʘʙʠʥʦʟʫ, ʛʘʣʘʢʪʦʟʫ ʠ ʜʚʘ ʦʣʠʛʦʩʘʭʘʨʠʜʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʈʘʥʝʝ [1] ʥʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ 

ʥʘʢʦʧʣʝʥʠʷ ʫʛʣʝʚʦʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʚʝʛʝʪʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʤʦʥʦ-, ʦʣʠʛʦ- ʠ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʚ ʢʦʨʥʷʭ ʠ ʥʘʜʟʝʤʥʘʷ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ A. 

Subglabrum. 

ɸ ʪʘʢʞʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ʠ 

ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ A. Subglabrum [1].  

 ɺʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ (ɺʈʇʉ) ʚʳʜʝʣʷʣʠ ʵʢʩʪʨʘʢʮʠʝʡ ʦʩʪʘʪʢʘ ʩʳʨʴʷ 

ʚʦʜʦʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 75Áʉ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʜʚʘʞʜʳ ʧʦ 2ʯʘʩʘ ʧʨʠ 

ʛʠʜʨʦʤʦʜʫʣʝ 1:6 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʢʩʪʨʘʢʪʳ ʦʪʜʝʣʷʣʠ ʬʠʣʴʪʨʦʚʘʥʠʝʤ, ʫʧʘʨʠʚʘʣʠ ʜʦ 

ʧʦʣʦʚʠʥʳ ʦʙʲʝʤʘ ʠ ʦʩʘʞʜʘʣʠ ʚ ʪʨʝʭʢʨʘʪʥʦʤ ʦʙʲʝʤʝ ʩʧʠʨʪʘ. ʏʝʨʝʟ 24ʯʘʩʘ ʚʳʧʘʚʰʠʡ 

ʦʩʘʜʦʢ ʦʪʜʝʣʷʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ (5000ʦʙ/ʤʠʥ) ʧʨʦʤʳʚʘʣʠ 96%-ʥʳʤ ʩʧʠʨʪʦʤ, 

ʦʙʝʟʚʦʞʠʚʘʣʠ, ʩʫʰʠʣʠ. ɺʳʭʦʜ ɺʈʇʉ-1,54ʛ. 

ɺʳʜʝʣʝʥʥʳʡ ɺʈʇʉ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʠʛʨʦʩʢʦʧʠʯʥʳʡ ʞʝʣʪʦʚʘʪʦʛʦ ʮʚʝʪʘ 

ʧʦʨʦʰʦʢ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʚʷʟʢʦʛʦ ʨʘʩʪʚʦʨʘ.  

ʄʦʥʦʩʘʭʘʨʠʜʥʳʡ ʩʦʩʪʘʚ ɺʈʇʉ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʧʦʣʥʦʛʦ ʢʠʩʣʦʪʥʦʛʦ 

ʛʠʜʨʦʣʠʟʘ (1ʤʦʣʴ/ʣH2SO4,100Áʉ). ɻʠʜʨʦʣʠʟʘʪ ʥʝʡʪʨʘʣʠʟʦʚʘʣʠ ɺʘʉʆ3, 

ʜʝʠʦʥʠʟʠʨʦʚʘʣʠ ʢʘʪʠʦʥʠʪʦʤ ʂʋ-2(ʅ+), ʫʧʘʨʠʚʘʣʠ ʠ ʠʟʫʯʘʣʠ ɹʍ (ʩʠʩʪʝʤʘ ʙʫʪʘʥʦʣ-

ʧʠʨʠʜʠʥ-ʚʦʜʘ, 6:4:3, ʧʨʦʷʚʠʪʝʣʴ-ʢʠʩʣʳʡ ʬʪʘʣʘʪʘʥʠʣʠʥʘ) ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ 

ʛʘʣʘʢʪʦʟʫ, ʛʣʶʢʦʟʫ ʠ ʘʨʘʙʠʥʦʟʫ ʩʦ ʩʣʝʜʦʚʳʤʠ ʢʦʣʠʯʝʩʪʚʘʤʠ ʨʘʤʥʦʟʳ ʠ ʫʨʦʥʦʚʦʡ 

ʢʠʩʣʦʪʳ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʛʠʜʨʦʣʠʟʘʪʘʭ ʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʚʳʜʝʣʝʥʥʳʡ ɺʈʇʉ ʷʚʣʷʝʪʩʷ ʩʤʝʩʴʶ ʥʝʡʪʨʘʣʴʥʳʭ ʠ ʢʠʩʣʳʭ ʧʦʣʠʩʘʭʘʨʠʜʦʚ. ʅʘ 

ʢʦʣʦʥʢʝ ʩ ɼʕɸʕ ʮʝʣʣʶʣʦʟʦʡ ʚ ʢʘʨʙʦʥʘʪʥʦʡ ʬʦʨʤʝ ʧʨʦʚʦʜʠʣʠ ʨʘʟʜʝʣʝʥʠʝ ɺʈʇʉ. 

 ʅʝʡʪʨʘʣʴʥʳʡ ʧʦʣʠʩʘʭʘʨʠʜ (ʅʇʉ), ʢʦʪʦʨʳʡ ʵʣʶʠʨʦʚʘʣʩʷ ʚʦʜʦʡ, ʩʦʩʪʘʚʣʷʝʪ 

52% ʦʪ ʚʝʩʘ ʠʩʭʦʜʥʦʛʦ ɺʈʇʉ. ɺ ʛʠʜʨʦʣʠʟʘʪʝ ʅʇʉ ʦʙʥʘʨʫʞʠʣʠ ʛʘʣʘʢʪʦʟʫ, ʛʣʶʢʦʟʫ ʠ 

ʘʨʘʙʠʥʦʟʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ɺʈʇʉ ʢ ʛʣʶʢʦʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʘʤ. 

ʂʠʩʣʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ ʵʣʶʠʨʦʚʘʥʥʳʝ 0,5 ʥ ʨʘʩʪʚʦʨʦʤ NaOH ʩʦʩʪʘʚʣʷʣʠ 16%. 

ɺ ʛʠʜʨʦʣʠʟʘʪʘʭ ʢʠʩʣʦʛʦ ʧʦʣʠʩʘʭʘʨʠʜʘ (ʂʇʉ) ʚʳʷʚʠʣʠ ʛʘʣʘʢʪʫʨʦʥʦʚʫʶ ʢʠʩʣʦʪʫ, 

ʛʘʣʘʢʪʦʟʫ, ʛʣʶʢʦʟʫ, ʘʨʘʙʠʥʦʟʫ, ʨʘʤʥʦʟʫ. 

ɺ ʀʂ-ʩʧʝʢʪʨʘʭ ʛʣʶʢʦʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ 860, 

920, 980, 1080, 1153, 1350, 1420, 1657, 2934, 3359, 3470 ʩʤ-1ʠ ʦʪʩʫʪʩʪʚʫʶʪ ʩʠʛʥʘʣʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʪʠʣʴʥʳʤ, ʘʮʝʪʠʣʴʥʳʤ ʠ ʩʫʣʴʬʘʪʥʳʤ ʛʨʫʧʧʘʤ (ʈʠʩ.1). 

 
ʈʠʩ.1. ʀʂ- ʩʧʝʢʪʳ ʛʣʶʢʦʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʘ A. Subglabrum 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʨʘʢʮʠʦʥʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʅʇʉ ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ ʠʟ ʚʦʜʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʧʦʣʫʯʝʥʳ ʪʨʠ ʬʨʘʢʮʠʠ ʩ ʨʘʟʥʳʤʠ ʚʳʭʦʜʘʤʠ, ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʳ ʚ 

ʪʘʙʣ 1. 

ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʨʘʢʮʠʠ I, II ʠ III ʅʇʉ 
ʌʨʘʢʮʠʷ ɺʳʭʦʜ,% 

ʬʨʘʢʮʠʠ ʦʪ ʚʝʩʘ 

ʅʇʉ 

[Ŭ]D20 

(ʉ1,0; ʅ2O) 

ɺʷʟʢʦʩʪʴ ɛ 

ʦʪʥ 

(ʉ1,0; ʅ2ʆ) 

ʄʄ ʧʦ ʛʝʣʴ-

ʭʨʦʤʘʪʦʛʨʘʬʠʠ 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʩʘʭʘʨʦʚ 

Glc:Gal: Ara 

ʉʪʝʧʝʥʴ 

ʧʦʣʠʤʝʨʠʟʘʮʠʠ 

(ʉʇ) 

I 16,5 169Á 1,0 4400 4:13:1 2400 

II  76,0 174Á 1,02 3800 1,2:5,5:1 2100 

III  7,4 181Á 1,01 2000 6,5:17:1 1100 

IV  - - - - - - 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʠʣʠ ʛʦʤʦʛʝʥʥʳʝ ʬʨʘʢʮʠʠ ʅʇʉ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʄʄ 

ʠ ʧʦ ʚʳʭʦʜʫ. 

ʀʟʫʯʝʥʠʝ ʅʇʉ ʧʨʦʜʦʣʞʠʣʠ ʩ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʬʨʘʢʮʠʝʡ ʌ-2 ʚʳʭʦʜʦʤ 76%. 

ʉʚʝʜʝʥʠʷ ʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʛʣʠʢʦʟʠʜʥʳʭ ʮʝʥʪʨʦʚ, ʨʘʟʤʝʨʝ ʦʢʠʩʥʳʭ ʮʠʢʣʦʚ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʦʥʦʩʘʭʘʨʠʜʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʫʛʣʝʚʦʜʥʦʡ ʮʝʧʠ 

ʧʦʣʫʯʘʶʪ ʤʝʪʦʜʦʤ ʯʘʩʪʠʯʥʦʛʦ ʛʠʜʨʦʣʠʟʘ.  

ɼʣʷ ʧʦʣʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʨʦʝʥʠʷ ʧʦʣʠʩʘʭʘʨʠʜʘ ʧʨʦʚʦʜʠʣʠ ʯʘʩʪʠʯʥʳʡ 

ʢʠʩʣʦʪʥʳʡ ʛʠʜʨʦʣʠʟ ʌ-2 ʅʇʉ ʩ 2 ʄ H2SO4 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100Áʉ 15 ʤʠʥ, ʚ ʧʨʦʜʫʢʪʘʭ 

ʢʦʪʦʨʦʛʦ ɹʍ ʦʙʥʘʨʫʞʠʣʠ ʛʣʶʢʦʟʫ, ʘʨʘʙʠʥʦʟʫ, ʛʘʣʘʢʪʦʟʫ ʠ ʪʨʠ ʦʣʠʛʦʩʘʭʘʨʠʜʘ (ʆʉ) 

(ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʆʉ I-III ʛʣʶʢʦʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʘ 

ɸ.subglabrum 
ʆʉ [Ŭ]21

D, 

ʛʨʘʜ(ʩ 

1.0; ʚʦʜʘ) 

ʇʨʦʜʫʢʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

(ʛʠʜʨʦʣʠʟʘʪ) 

ʇʨʦʜʫʢʪ ʤʝʪʠʣʠʨʦʚʘʥʠʷ 

(ʛʠʜʨʦʣʠʟʘʪ) 

ʉʇ ʊʠʧ ʩʚʷʟʠ 

ʜʫʣʴʮʠʪ ʛʘʣʘʢʪʦʟʘ 2,3,4,6-ʪʝʪpʘ-

O-Me-D-Galp 

2,3,4-ʪʨʠ-ʆ-

ʄʝ-D-Galp 

  

OC-I +142,1 1 1 1 1 2 Ŭ-1Ÿ6 

OC-II  +161,2 1 2 2 3 3 Ŭ-1Ÿ6 

OC-III  +172,8 1 3 2 4 4 Ŭ-1Ÿ6 

 

ʄʦʥʦʩʘʭʘʨʠʜʥʳʡ ʘʥʘʣʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ (ʆʉ I-III) ʚʳʷʚʠʣ 

ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʩʪʘʪʢʦʚ ʦ D-ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʳ. 

ʄʝʪʦʜ ʨʘʩʧʘʜʘ ʧʦ ʉʤʠʪʫ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ 

ʟʘʤʝʩʪʠʪʝʣʝʡ, ʪʠʧʝ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʛʣʠʢʦʟʠʜʥʳʭ ʩʚʷʟʝʡ. ʇʨʠ ʧʝʨʠʦʜʘʪʥʦʤ ʦʢʠʩʣʝʥʠʠ 

ʠ ʨʘʩʧʘʜʝ ʧʦ ʉʤʠʪʫ ʦʙʨʘʟʫʝʪʩʷ ʪʦʣʴʢʦ ʛʣʠʮʝʨʠʥ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʦʣʠʛʦʩʘʭʘʨʠʜʘʭ 

ʤʦʥʦʩʘʭʘʨʠʜʳ ʧʨʠʩʦʝʜʠʥʝʥʳ ʜʨʫʛ ʢ ʜʨʫʛʫ ʣʠʙʦ Ŭ- (1Ÿ2), ʣʠʙʦ Ŭ-(1Ÿ6) ʩʚʷʟʴʶ. 

ʄʝʪʠʣʠʨʦʚʘʥʠʝʤ ʆʉ I-III ʧʦ ʤʝʪʦʜʫ ʍʘʢʦʤʦʨʠ ʧʦʣʫʯʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʤʝʪʠʣʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʦʣʥʦʪʫ ʨʝʘʢʮʠʠ ʢʦʪʦʨʳʭ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ʀʂ-

ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ʇʦʩʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʣʥʦʛʦ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ 

ʤʝʪʦʜʘʤʠ ʊʉʍ ʠ ɻɾʍ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʝʨʤʝʪʠʣʘʪʳ OC-I, ʆʉ- II ʠ ʆʉ-III ʩʦʩʪʦʷʪ ʠʟ 

2,3,4,6-ʪʝʪpʘ-O-Me-D-Galp ʠ 2,3,4-ʪʨʠ-ʆ-ʄʝ-D-Galp ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ 1:1; 1:2; 1:3 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʧʨʦʜʫʢʪʘʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ʩ NaBH ʧʦʩʣʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʦʧʨʝʜʝʣʠʣʠ ʜʫʣʴʮʠʪ ʠ ʛʘʣʘʢʪʦʟʫ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1; 1:2; 

1:3. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʩʪʨʦʝʥʠʝ ʆʉ, ʢʘʢ ʛʘʣʘʢʪʦʙʠʦʟʳ, 

ʛʘʣʘʢʪʦʪʨʠʦʟʳ, ʛʘʣʘʢʪʦʪʝʪʨʦʟʳ. 

ɺʳʚʦʜʳ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ A. 

Subglabrum. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʦʩʥʦʚʥʦʡ ʮʝʧʴ 

ʚʳʜʝʣʝʥʥʦʛʦ ʛʣʶʢʦʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʘ ʩʦʩʪʦʠʪ ʠʟ Ŭ - (1Ÿ6) ʩʚʷʟʘʥʥʳʭ 

ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʥʳʭ ʦʩʪʘʪʢʦʚ.  

ʇʨʠ ʧʝʨʠʦʜʘʪʥʦʤ ʦʢʠʩʣʝʥʠʠ ʥʘ 1 ʤʦʣʴ ʘʥʛʠʜʨʦʛʝʢʩʦʟʥʦʛʦ ʟʚʝʥʘ ʧʦʣʠʩʘʭʘʨʠʜʘ 

ʨʘʩʭʦʜʫʝʪʩʷ 1,3 ʤʦʣʴ ʧʝʨʠʦʜʘʪʘ ʥʘʪʨʠʷ, ʧʨʠ ʵʪʦʤ ʚʳʜʝʣʷʝʪʩʷ 0,05 ʤʦʣʴ ʤʫʨʘʚʴʠʥʦʡ 
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ʢʠʩʣʦʪʳ. ʇʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʦʨʛʠʜʨʠʜʦʤ ʥʘʪʨʠʷ ʚ ʧʨʦʜʫʢʪʘʭ ʨʘʩʧʘʜʘ ʧʦ ʉʤʠʪʫ 

ʤʝʪʦʜʘʤʠ ɹʍ ʠ ɻɾʍ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʛʣʠʮʝʨʠʥ, ʛʣʠʢʦʣʝʚʳʡ ʘʣʴʜʝʛʠʜ, ʛʘʣʘʢʪʦʟʘ ʠ 

ʘʨʘʙʠʥʦʟʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ 1Ÿ6 ʩʚʷʟʠ ʤʝʞʜʫ ʤʦʥʦʩʘʭʘʨʠʜʥʳʤʠ 

ʦʩʪʘʪʢʘʤʠ ʘʨʘʙʠʥʦʟʳ ʠ ʛʘʣʘʢʪʦʟʳ, ʠʤʝʶʱʠʝ 1Ÿ3 ʛʣʠʢʦʟʠʜʥʳʝ ʩʚʷʟʠ. 

ɺ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʦʨʛʠʜʨʠʜʦʤ ʥʘʪʨʠʷ ʠ ʧʦʩʣʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʜʫʣʴʮʠʪ ʠ ʛʘʣʘʢʪʦʟʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1 

ʠ 1:2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʛʣʘʩʥʦ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʙʳʣʦ 

ʫʩʪʘʥʦʚʠʪʴ ʩʪʨʦʝʥʠʝ ʆʉ-1 ʠ ʆʉ-2 ʠ ʆʉ-3 ʢʘʢ ʛʘʣʘʢʪʦʙʠʦʟʳ, ʛʘʣʘʢʪʦʪʨʠʦʟʳ ʠ 

ʛʘʣʘʢʪʦʪʝʪʨʦʟʳ. 
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ɸʞʠʤʘʤʘʪʦʚʘ ɾ. 

ʆʰʩʢʠʡ ʤʝʞʦʙʣʘʩʪʥʦʡ ʮʝʥʪʨ ʦʥʢʦʣʦʛʠʠ, ʛ. ʆʰ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʰʝʡʢʠ ʤʘʪʢʠ II  

ʩʪʘʜʠʠ. ʈʘʢ ʰʝʡʢʠ ʤʘʪʢʠ (ʈʐʄ) ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʞʝʥʩʢʦʡ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʩʣʝ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʧʣʘʥʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʘʷ, ʧʨʝʜʣʫʯʝʚʘʷ ʠʣʠ ʥʝʦʘʜʴʶʚʘʥʪʥʘʷ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʷ ʈʐʄ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʨʘʜʠʢʘʣʴʥʦʝ ʣʝʯʝʥʠʝ ʚ ʦʙʲʝʤʝ ʛʠʩʪʝʨʦʵʢʪʦʤʠʠ ʩ ʫʜʘʣʝʥʠʝʤ ʨʝʛʠʦʥʘʨʥʳʭ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ. ʀʟʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʈʐʄ II  ʩʪʘʜʠʠ (n=54), ʧʦʣʫʯʠʚʰʠʤ 

ʣʝʯʝʥʠʝ ʩ 2013 ʧʦ 2017 ʛʛ. ʚ ʖʞʥʦʤ ʤʝʞʦʙʣʘʩʪʥʦʤ ʮʝʥʪʨʝ ʦʥʢʦʣʦʛʠʠ. ʇʦʜʩʯʠʪʘʥʳ ʙʝʟʨʝʮʠʜʠʚʥʘʷ ʠ 

ʦʙʱʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʦʣʴʥʳʭ ʈʐʄ. ʉʦʙʳʪʠʝ (ʨʝʮʠʜʠʚ) ʥʘʩʪʫʧʠʣʦ ʚ 5 ʩʣʫʯʘʷʭ ʧʨʠ IIa ʩʪʘʜʠʠ, ʘ ʧʨʠ 

IIb ʩʪʘʜʠʠ ï 10 ʩʣʫʯʘʝʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 23 ʩʣʫʯʘʷʭ ʧʨʠ IIa ʩʪʘʜʠʠ ʧʘʮʠʝʥʪʢʠ ʥʘ ʤʦʤʝʥʪ ʥʘʙʣʶʜʝʥʠʷ 

ʦʩʪʘʚʘʣʠʩʴ ʙʝʟ ʨʝʮʠʜʠʚʘ, ʘ ʧʷʪʠʣʝʪʥʷʷ ʙʝʟʨʝʮʠʜʠʚʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 85,0%. ʇʨʠ ʩʪʘʜʠʠ IIb 

ʧʘʮʠʝʥʪʦʢ ʙʝʟ ʨʝʮʠʜʠʚʘ ʥʘʭʦʜʠʣʦʩʴ 16 ʞʝʥʱʠʥ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʝʟʨʝʮʠʜʠʚʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ 76,0%.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ, ʥʝʦʘʜʴʶʚʘʥʪʥʘʷ ʭʠʤʠʦʪʝʨʘʧʠʷ, ʨʝʮʠʜʠʚ, ʩʤʝʨʪʴ, 

ʚʳʞʠʚʘʝʤʦʩʪʴ. 

 

Survival of patients with locally advanced stage ii cervical cancer 
Abstract: This article presents the results of treatment of patients with stage II cervical cancer. Cervical 

cancer (cervical cancer) ranks second in the structure of female cancer incidence after breast cancer. In recent 

years, preoperative or neoadjuvant polychemotherapy has been used in terms of combination therapy. This 

approach allows for radical treatment in the volume of hysterectomy with the removal of regional lymph nodes. 

The results of treatment of patients with stage II breast cancer (n=54) who received treatment from 2013 to 2017 

at the Southern Interregional Oncology Center were studied. The relapse-free and overall survival of patients 

with breast cancer were calculated. The event (relapse) occurred in 5 cases at stage IIa, and in stage IIb ï 10 

cases. Thus, in 23 cases at stage IIa, patients remained relapse-free at the time of follow-up, and relapse-free 

survival was 82.1%. At stage IIb, there were 16 women without relapse, therefore, relapse-free survival was 

61.5%.  

Keywords: cervical cancer, neoadjuvant chemotherapy, relapse, death, survival. 
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ɺʚʝʜʝʥʠʝ. ɽʞʝʛʦʜʥʦ ʚ ʤʠʨʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʦʢʦʣʦ 600 ʪʳʩʷʯ ʧʝʨʚʠʯʥʳʭ ʙʦʣʴʥʳʭ 

ʨʘʢʦʤ ʰʝʡʢʠ ʤʘʪʢʠ (ʈʐʄ) [1]. ʃʝʯʝʥʠʝ ʈʐʄ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʦʩʴ. ʊʘʢ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʭʠʤʠʦʪʝʨʘʧʠʷ ʩ ʮʠʩʧʣʘʪʠʥʦʡ ʠ 

ʦʙʣʫʯʝʥʠʝʤ  ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʣʝʯʝʥʠʶ ʧʘʮʠʝʥʪʦʚ 

ʩ ʤʝʩʪʥʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ (ʩʪʘʜʠʷ FIGO IIB-IVA) [2]. ʇʨʦʚʝʜʝʥʠʝ 

ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦʡ ʨʝʛʨʝʩʩʠʠ 

ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʠ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ [3]. ʇʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ 

ʧ̫ ʪʠʣʝʪʥʷʷ ʙʝʟʩʦʙʳʪʠʡʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʚ ʛʨʫʧʧʝ ʥʝʦʘʜʴʶʚʘʥʪʥʦʡ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ 

(ʅɸʇʍʊ) ʧʣʶʩ ʭʠʨʫʨʛʠʷ ʩʦʩʪʘʚʠʣʘ 69,3%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 76,7% ʚ ʛʨʫʧʧʝ 

ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʭʠʤʠʦʣʫʯʝʚʦʡ ʪʝʨʘʧʠʝʡ (ʢʦʵʬʬʠʮʠʝʥʪ ʨʠʩʢʘ = 1,38; 95% 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ = 1,02-1,87; ʈ = 0,038), ʪʦʛʜʘ ʢʘʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 5-ʣʝʪʥʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣʠ 75,4% ʠ 74,7%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʢʦʵʬʬʠʮʠʝʥʪ ʨʠʩʢʘ 1,025; 95% ɼʀ 0,752-1,398; ʈ = 0,87) [4]. ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʷʪʠʣʝʪʥʷʷ ʙʝʟʨʝʮʠʜʠʚʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʚ ʛʨʫʧʧʘʭ ʭʠʤʠʦʣʫʯʝʚʦʡ 

ʪʝʨʘʧʠʠ (ʍʃʊ), ʪʘʟʦʚʦʡ ʣʠʤʬʘʜʝʥʦʵʢʪʦʤʠʠ ʠ ʅɸʇʍʊ ʩʦʩʪʘʚʠʣʘ 78,7%, 63,6% ʠ 88,2%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ = 0,14). ʇʷʪʠʣʝʪʥʷʷ ʦʙʱʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʚ ʛʨʫʧʧʘʭ ʍʃʊ, ʪʘʟʦʚʦʡ 

ʣʠʤʬʘʜʝʥʦʵʢʪʦʤʠʠ ʠ ʅɸʍʊ ʩʦʩʪʘʚʠʣʘ 78,6%, 70,1% ʠ 94,1%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ = 0,11). 

ʆʥʠ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʠʟʙʝʛʘʪʴ ʨʘʜʠʢʘʣʴʥʫʶ ʣʠʤʬʘʜʝʥʦʵʢʪʦʤʠʶ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʧʨʠ ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʦʡ ʥʝʦʧʣʘʟʠʠ 1 ʩʪʝʧʝʥʠ 

ʤʝʩʪʥʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʧʣʦʩʢʦʢʣʝʪʦʯʥʦʛʦ ʈʐʄ (CN1) [5].  

ʎʝʣʴ ʠ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʤʝʩʪʥʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʨʘʢʘ ʰʝʡʢʠ ʤʘʪʢʠ II  ʩʪʘʜʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ 54 

ʙʦʣʴʥʳʭ ʈʐʄ II  ʩʪʘʜʠʠ (n=54), ʧʦʣʫʯʠʚʰʠʤ ʣʝʯʝʥʠʝ ʩ 2013 ʧʦ 2017 ʛʛ. ʚ ʖʞʥʦʤ 

ʤʝʞʦʙʣʘʩʪʥʦʤ ʮʝʥʪʨʝ ʦʥʢʦʣʦʛʠʠ. ʇʦʜʩʯʠʪʘʥʳ ʙʝʟʨʝʮʠʜʠʚʥʘʷ ʠ ʦʙʱʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʙʦʣʴʥʳʭ ʈʐʄ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

SPSS ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ VassarStat. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʅʘʤʠ ʙʳʣʘ ʠʟʫʯʝʥʘ ʙʝʟʩʦʙʳʪʠʡʥʘʷ ʠ ʦʙʱʘʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʤʝʩʪʥʦʨʘʩʪʨʦʩʪʨʘʥʝʥʥʳʤ ʈʐʄ, ʛʜʝ ʩʦʙʳʪʠʝʤ ʷʚʠʣʠʩʴ ʨʝʮʠʜʠʚ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠʣʠ ʩʤʝʨʪʴ ʦʪ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʫ ʙʦʣʴʥʳʭ ʈʐʄ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 2ʘ ʠʣʠ 2b ʩʪʘʜʠʠ. 

ɹʦʣʴʥʳʭ ʩʦ ʚʪʦʨʦʡ ʩʪʘʜʠʷʤʠ ʈʐʄ ʙʳʣʦ 54, ʚ ʪʦʤ ʯʠʩʣʝ 28 ʩ IIa ʠ 26 ʩ IIb ʩʪʘʜʠʷʤʠ 

ʦʧʫʭʦʣʠ. ʉʦʙʳʪʠʝ (ʨʝʮʠʜʠʚ) ʥʘʩʪʫʧʠʣʦ ʚ 5 ʩʣʫʯʘʷʭ ʧʨʠ IIa ʩʪʘʜʠʠ, ʘ ʧʨʠ IIb ʩʪʘʜʠʠ ï ʚ 

ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ (10 ʩʣʫʯʘʝʚ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 23 ʩʣʫʯʘʷʭ ʧʨʠ IIa ʩʪʘʜʠʠ ʧʘʮʠʝʥʪʢʠ ʥʘ 

ʤʦʤʝʥʪ ʥʘʙʣʶʜʝʥʠʷ ʦʩʪʘʚʘʣʠʩʴ ʙʝʟ ʨʝʮʠʜʠʚʘ, ʘ ʙʝʟʨʝʮʠʜʠʚʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ 82,1%. ʇʨʠ ʩʪʘʜʠʠ IIb ʧʘʮʠʝʥʪʦʢ ʙʝʟ ʨʝʮʠʜʠʚʘ ʥʘʭʦʜʠʣʦʩʴ 16 ʞʝʥʱʠʥ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʝʟʨʝʮʠʜʠʚʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 61,5%.  

 

ʊʘʙʣʠʮʘ 1. ɹʝʟʨʝʮʠʜʠʚʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʫ ʙʦʣʴʥʳʭ ʤʝʩʪʥʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʈʐʄ IIa 

ʠ IIb  ʩʪʘʜʠʠ 
ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʜʘʥʥʳʭ 

ʌʘʢʪʦʨ ɺʩʝʛʦN ʉʦʙʳʪʠʝ N  ʎʝʥʟʫʨʠʨʦʚʘʥʥʳʝ 

N ɺ % 

ʉʪʘʜʠʷ IIa 28 5 23 82,1% 

ʉʪʘʜʠʷ IIb 26 10 16 61,5% 

ʉʨʝʜʥʝʝ 54 15 39 72,2% 

 

ɺ ʪʘʙʣ. 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʠ ʤʝʜʠʘʥʘ ʚʳʞʠʚʘʝʤʦʩʪʠ ʫ ʙʦʣʴʥʳʭ 

ʤʝʩʪʥʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʈʐʄ IIa ʠ IIb ʩʪʘʜʠʡ ʈʐʄ. ʀʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ 

ʤʝʜʠʘʥʘ ʚʨʝʤʝʥʠ ʚʳʞʠʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ ʧʨʠ IIa ʩʪʘʜʠʠ ʈʐʄ 109,9 Ñ 8,2 ʤʝʩ. (95% ɼʀ   

93,7 ï 125,9). ʇʨʠ II  b ʩʪʘʜʠʠ ʈʐʄ ʤʝʜʠʘʥʘ ʜʣʷ ʚʨʝʤʝʥʠ ʚʳʞʠʚʘʥʠʷ ʙʳʣʘ ʤʝʥʴʰʝ ʠ 
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ʨʘʚʥʘ 87,7 Ñ 7,9 ʤʝʩ. (72,1 ï 103,3). ʉʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʉʪʴʶʜʝʥʪʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʳ: t = 1,95, 

p=0,056. ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʝ 1,95 ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ 2,0, ʧʨʠ ʢʦʪʦʨʦʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʪʚʝʨʜʦ ʛʦʚʦʨʠʪʴ ʦ 

ʟʘʤʝʪʥʦʡ ʪʝʥʜʝʥʮʠʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʝʜʠʘʥʳ ʚʨʝʤʝʥʠ ʚʳʞʠʚʘʥʠʷ ʙʦʣʴʥʳʭ ʈʐʄ IIa 

ʩʪʘʜʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʢʘʤʠ II  b ʩʪʘʜʠʠ. 

ʆʙʱʝʝ ʚʨʝʤʷ ʚʳʞʠʚʘʥʠʷ ʜʣʷ ʦʙʝʠʭ ʛʨʫʧʧ (IIa ʠ IIb ʩʪʘʜʠʠ) ʙʳʣʘ ʨʘʚʥʘ 101,2 Ñ 

6,3 ʤʝʩ. (95% ɼʀ 88,8 ï 113,6).  

 

ʊʘʙʣʠʮʘ 2. ʄʝʜʠʘʥʘ ʚʳʞʠʚʘʝʤʦʩʪʠ ʫ ʙʦʣʴʥʳʭ ʤʝʩʪʥʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʈʐʄ IIa ʠ IIb 

ʩʪʘʜʠʡ 
ɿʥʘʯʝʥʠʷ ʠ ʄʝʜʠʘʥʳ ʜʣʷ ʚʨʝʤʝʥʠ ʚʳʞʠʚʘʥʠʷ 

ʌʘʢʪʦʨ ɿʥʘʯʝʥʠʷa Median 

ʆʮʝʥʢʘ ʉʪʘʥʜ. 

ʦʰʠʙʢʘ 

95% ɼʀ ʆʮʝʥʢʘ ʉʪʘʥʜ. 

ʦʰʠʙʢʘ 

95% ɼʀ 

ʅʠʞʥʠʡ 

ʧʨʝʜʝʣ  

ɺʝʨʭʥʠʡ 

ʧʨʝʜʝʣ 

ʅʠʞʥʠʡ 

ʧʨʝʜʝʣ  

ɺʝʨʭʥʠʡ 

ʧʨʝʜʝʣ 

ʉʪʘʜʠʷ 

IIa 

109,923 8,195 93,861 125,985 . . . . 

ʉʪʘʜʠʷ 

IIb 

87,703 7,984 72,055 103,351 96,000 . . . 

ʆʙʱʘʷ 101,221 6,307 88,859 113,583 . . . . 

a. ʆʮʝʥʢʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʚʨʝʤʝʥʝʤ ʚʳʞʠʚʘʥʠʷ, ʝʩʣʠ 

ʦʥʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʮʝʥʟʫʨʝ 

   

 

ʅʘʤʠ ʪʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʨʘʚʥʝʥʠʷ ʧʦ ʩʣʝʜʫʶʱʠʤ  ʪʝʩʪʘʤ, ʪʘʢʠʤ, ʢʘʢ Log 

Rank (Mantel-Cox), Breslow (Generalized Wilcoxon) ʠ Tarone-Ware (ʪʘʙʣ. 3).                     

 

ʊʘʙʣʠʮʘ 3. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʙʝʟʨʝʮʠʜʠʚʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʙʦʣʴʥʳʭ ʈʐʄ IIa ʠ IIb ʩʪʘʜʠʡ 
ʆʙʱʠʝ ʩʨʘʚʥʝʥʠʷ 

ʊʝʩʪʳ  Chi-Square df Sig. 

Log Rank (Mantel-Cox)          2,036 1 ,154 

Breslow (Generalized Wilcoxon) ,753 1 ,386 

Tarone-Ware                    1,258 1 ,262 

ʇʨʦʚʝʨʢʘ ʨʘʚʝʥʩʪʚʘ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʜʣʷ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ (ʩʪʘʜʠʷ) 

 

ʉʦʛʣʘʩʥʦ ʪʝʩʪʫ Log Rank (Mantel-Cox) ʠʣʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤʫ ʪʝʩʪʫ, ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʜʚʫʭ 

ʚʳʙʦʨʦʢ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʝʞʜʫ ʈʐʄ IIa ʠ IIb ʩʪʘʜʠʡ.  ʊʝʩʪ ʧʦʢʘʟʘʣ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʨʘʚʥʫʶ 0,154. ʕʪʦ ʦʟʥʘʯʘʣʦ, ʯʪʦ ʩʨʘʚʥʠʚʘʝʤʳʝ ʚʝʣʠʯʠʥʳ ʚ ʧʦʢʘʟʘʪʝʣʷʭ 

ʙʝʟʨʝʮʠʜʠʚʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʳ. ʉʣʝʜʫʶʱʡ ʪʝʩʪ Breslow 

(Generalized Wilcoxon) ʙʳʣ ʨʘʚʝʥ 0,386, ʯʪʦ ʪʘʢʞʝ ʦʢʘʟʘʣʦʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ 

ʜʦʩʪʦʚʝʨʥʳʤ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʩʪ Tarone-Ware. ʊʝʩʪ Tarone-Ware ï ʵʪʦ ʚʘʨʠʘʥʪ ʪʝʩʪʘ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʨʘʥʛʘ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ 

ʨʘʟʣʠʯʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚʳʞʠʚʘʝʤʦʩʪʠ.  ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʪʝʩʪ Tarone-Ware ʙʳʣ ʨʘʚʝʥ 

0,262, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʪʦʤ, ʯʪʦ ʩʨʘʚʥʠʚʘʝʤʳʝ ʚʝʣʠʯʠʥʳ ʚʳʞʠʚʘʝʤʦʩʪʠ ʙʳʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʳ, ʪ.ʝ. ʥʝ ʜʦʩʪʦʚʝʨʥʳ.               

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʧʦʢʘʟʘʪʝʣʷʭ ʙʝʟʨʝʮʠʜʠʚʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʙʦʣʴʥʳʭ 

ʤʝʩʪʥʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʈʐʄ ʠʟʫʯʘʝʤʳʭ ʩʪʘʜʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʝʡ 

ʜʠʘʛʨʘʤʤʝ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɹʝʟʨʝʮʠʜʠʚʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʨʠ ʤʝʩʪʥʦʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤ  

ʈʐʄ IIa ʠ IIb ʩʪʘʜʠʡ 

 

ɺʳʚʦʜʳ. ʈʘʢ ʰʝʡʢʠ ʤʘʪʢʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʚ ʞʝʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. ʃʝʯʝʥʠʝ ʨʘʢʘ ʰʝʡʢʠ ʤʘʪʢʠ ʷʚʣʷʝʪʩʷ 

ʪʨʫʜʥʦʡ ʟʘʜʘʯʝʡ, ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʩʪʘʜʠʠ ʦʧʫʭʦʣʠ. 

ʇʨʠ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʨʘʢʘ ʰʝʡʢʠ ʤʘʪʢʠ ʧʘʮʠʝʥʪʢʘʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʝ 

ʣʝʯʝʥʠʝ (ʭʠʤʠʦʪʝʨʘʧʠʷ), ʟʘʪʝʤ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʨʘʜʠʢʘʣʴʥʘʷ ʦʧʝʨʘʮʠʷ (ʛʠʩʪʝʨʦʵʢʪʦʤʠʷ 

ʩ ʪʘʟʦʚʦʡ ʣʠʤʬʦʜʠʩʝʢʮʠʝʡ) ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʝʡ. ʆʪʜʘʣʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʙʳʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ï ʧʷʪʠʣʝʪʥʷʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʨʠ IIʘ ʩʪʘʜʠʠ ʩʦʩʪʘʚʠʣʘ 85%, ʘ ʧʨʠ IIʙ ʩʪʘʜʠʠ ï 76%.  
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ɺʃʀʗʅʀɽ L-ɸʈɻʀʅʀʅɸ ʅɸ ʆɹʄɽʅ ʃʀʇʀɼʆɺ ʀ ʀɿʄɽʅɽʅʀʗ 

ʂɸʈɼʀʆʉʇɽʎʀʌʀʏɽʉʂʀʍ ʌɽʈʄɽʅʊʆɺ ʇʈʀ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆʄ 

ɸʊɽʈʆʉʂʃɽʈʆɿɽ ɸ ʊɸʂɾɽ ʄʆʈʌʆʃʆɻʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

ʄʀʆʂɸʈɼɸ ʋ ʂʈʆʃʀʂʆɺ 

 

ɸʢʳʥʙʝʢʦʚʘ ʅ.ɹ., ʄʘʭʤʫʜʦʚʘ ɾ.ɸ.  

ʂʳʨʛʳʟʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤ. ʀ.ʂ. ɸʭʫʥʙʘʝʚʘ, 

ʛ.ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 
 
ɸʥʥʦʪʘʮʠʷ. ʉ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ ʚʣʠʷʥʠʷ L-ʘʨʛʠʥʠʥʘ ʥʘ ʪʝʯʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʫ ʢʨʦʣʠʢʦʚ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʣʠʧʠʜʥʦʛʦ ʩʧʝʢʪʨʘ: ʦʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ 

(ʆʍʃ), ʪʨʠʛʣʠʮʝʨʠʜʳ (ʊɻ), ʣʠʧʦʧʨʦʪʝʠʥʳ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇɺʇ), ʣʠʧʦʧʨʦʪʝʠʥʳ ʥʠʟʢʦʡ 

ʧʣʦʪʥʦʩʪʠ (ʃʇʅʇ) ʠ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʘʨʜʠʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ 

ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ (ʉʈɹ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ), ʙʝʣʦʢ ʪʨʦʧʦʥʠʥ I (ʊʨ I) ʘ ʪʘʢʞʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʠʦʢʘʨʜʘ ʫ ʢʨʦʣʠʢʦʚ ʩ ʤʦʜʝʣʠʨʦʚʘʥʥʳʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʜʦʟʝ 500 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 60 ʜʥʝʡ 

ʠʥʪʘʢʪʥʳʤ ʢʨʦʣʠʢʘʤ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ ʩʧʝʢʪʨʘ ʠ 

ʢʘʨʜʠʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ. ʆʙʩʫʞʜʘʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ L-ʘʨʛʠʥʠʥʘ, 

ʚʳʧʦʣʥʷʶʱʠʡ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʧʨʠ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʷʭ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ L-ʘʨʛʠʥʠʥʘ ʚ ʜʦʟʝ 170 ʤʛ/ʢʛ 

ʤʘʩʩʳ ʪʝʣʘ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ ʞʠʚʦʪʥʳʤ, ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʠ 

ʢʘʨʜʠʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʠʟʢʦʛʦʨʴʝ, L-ʘʨʛʠʥʠʥ, ʦʢʩʠʜ ʘʟʦʪʘ (NO), ʘʪʝʨʦʩʢʣʝʨʦʟ, ʣʠʧʠʜʥʳʡ ʦʙʤʝʥ, 

ʭʦʣʝʩʪʝʨʠʥ, ʣʠʧʦʧʨʦʪʝʠʥʳ, ʪʨʠʛʣʠʮʝʨʠʜʳ, ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ, ʙʝʣʦʢ 

ʪʨʦʧʦʥʠʥ I. 

 

Influence of l-arginine on lipid exchange and alteration of cardio-specific enzymes by experimental 

atherosclerosis and morphological characterization of myocardium in rabbits 

Annotation. In order to determine the influence of L-arginine on experimental atherosclerosis in rabbits, 

we investigated the following lipid spectrum indicators: total cholesterol (OHL), triglycerides (TG), high density 

lipoproteins (LDL), low density lipoproteins (LDL) and changes in the number of cardio-specific enzymes C-

reactive protein highly sensitive (SRB highly sensitive), troponin I protein (Tr I) and morphological 

characteristic of myocardium in rabbits with modeled atherosclerosis. Oral administration of cholesterol at a 

dose of 500 mg/kg body weight 1 time per day for 60 days to intact rabbits has been shown to increase the level 

of studied lipid spectrum and cardio-specific enzymes in the blood of animals. The biological action of L-

arginine, which plays an important role in regulating the functional state of the vascular wall in the event of 

atherosclerotic damage, is discussed. Oral administration of L-arginine at a dose of 170 mg/kg body weight 1 

time per day for 30 days with experimental atherosclerosis has been shown to reduce the concentration of 

studied lipid metabolism and cardio-specific enzymes.  

Key words: low mountain, L-arginine, nitric oxide (NO), atherosclerosis, lipid exchange, cholesterol, 

lipoproteins, triglycerides, C-reactive protein highly sensitive, troponin I protein. 

 

ɺʚʝʜʝʥʠʝ. ɺʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʉʉɿ), ʷʚʣʷʝʪʩʷ ʜʠʩʣʠʧʠʜʝʤʠʷ. 

ʂʨʫʧʥʳʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʪʝʩʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴʶ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʘ ʪʘʢʞʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʠ ʩʤʝʨʪʥʦʩʪʴʶ ʦʪ ʉʉɿ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ, ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ 

ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, ʦʙʱʝʡ ʩʤʝʨʪʥʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʉʉɿ 

[1].  

ʆʩʥʦʚʥʳʝ ʜʝʪʝʨʤʠʥʘʥʪʳ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʢʘ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ 

ʜʠʩʣʠʧʠʜʝʤʠʶ, ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʶ ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʥʜʦʪʝʣʠʡ 

ʩʦʩʫʜʦʚ [2,3,4]. ɺʦʟʜʝʡʩʪʚʠʝ ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ ʥʘ ʩʦʩʫʜʠʩʪʫʶ ʩʝʪʴ ʚʳʟʳʚʘʝʪ 

ʵʥʜʦʪʝʣʠʘʣʴʥʫʶ ʜʠʩʬʫʥʢʮʠʶ ʠ ʠʟʤʝʥʝʥʠʷ ʢʘʢ ʨʘʥʥʝʝ ʷʚʣʝʥʠʝ, ʩʧʦʩʦʙʥʦʝ ʨʘʟʚʠʚʘʪʴʩʷ 

ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ 

ʛʠʧʝʨʪʦʥʠʷ ʠ ʘʪʝʨʦʩʢʣʝʨʦʟ. ʏʪʦʙʳ ʧʦʥʷʪʴ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʦʧʨʝʜʝʣʠʪʴ 
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ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʣʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʘʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʵʥʜʦʪʝʣʠʷ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʦʩʫʜʠʩʪʳʡ ʛʦʤʝʦʩʪʘʟ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʜʫʢʮʠʠ NO (ʦʢʩʠʜʘ ʘʟʦʪʘ), ʯʪʦ ʜʝʣʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʚʘʟʦʜʠʣʘʪʘʪʦʨʦʚ ʦʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ. ʅʘʨʫʰʝʥʥʘʷ ʵʥʜʦʪʝʣʠʘʣʴʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ NO ʚ ʧʦʚʨʝʞʜʝʥʥʦʡ ʩʦʩʫʜʠʩʪʦʡ 

ʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩʦ ʩʥʠʞʝʥʥʳʤ ʩʠʥʪʝʟʦʤ NO ʠʣʠ, ʢʦʩʚʝʥʥʦ, ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʝʡ ROS (ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ), ʢʦʪʦʨʘʷ ʠʥʘʢʪʠʚʠʨʫʝʪ ʠʩʪʦʯʥʠʢʠ NO 

[5,6]. ʇʦʤʠʤʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ, ʩʪʠʤʫʣʷʮʠʷ ʩʠʥʪʝʟʘ NO 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ [7], 

ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʜʣʷ NO-

ʩʠʥʪʘʟʳ. ʊʝʦʨʝʪʠʯʝʩʢʠ, ʜʦʙʘʚʢʠ ʩ ʘʨʛʠʥʠʥʦʤ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʵʪʠ ʧʦʪʨʝʙʥʦʩʪʠ, ʠ 

ʧʦʵʪʦʤʫ ʦʥʠ ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʧʨʠ ʤʥʦʛʠʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ [8]. ʀʥʪʝʨʝʩ ʢ L-ʘʨʛʠʥʠʥʫ ʩʚʷʟʘʥ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʝʛʦ ʨʦʣʴʶ ʚ ʵʥʜʦʛʝʥʥʦʤ ʩʠʥʪʝʟʝ ʦʢʩʠʜʘ ʘʟʦʪʘ (NO). 

 ʇʦ ʜʘʥʥʳʤ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʨʠʝʤ L-ʘʨʛʠʥʠʥʘ ʧʘʮʠʝʥʪʘʤʠ ʩ ʠʰʝʤʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ NO ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ [9, 10]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʠʟʫʯʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʘʙʦʣʠʟʤʘ 

ʣʠʧʠʜʦʚ, ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ ʢʘʨʜʠʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʠʦʢʘʨʜʘ ʫ ʢʨʦʣʠʢʦʚ ʜʦ ʠ ʧʦʩʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʝ L-ʘʨʛʠʥʠʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʦʣʠʢʘʭ ʦʙʦʝʛʦ ʧʦʣʘ ʚ ʚʦʟʨʘʩʪʝ 8-12 ʤʝʩʷʮʝʚ ʤʘʩʩʦʡ 3,5- 4,5 ʢʛ ʚ 

ʄʝʞʦʪʨʘʩʣʝʚʦʤ ʋʯʝʙʥʦ-ʅʘʫʯʥʦʤ ʎʝʥʪʨʝ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʂʳʨʛʳʟʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʤ. ʀ.ʂ. ɸʭʫʥʙʘʝʚʘ (ʛ. ɹʠʰʢʝʢ, 720 ʤ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ). 

ɿʘʙʦʨ ʢʨʦʚʠ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʧʨʦʙʠʨʢʫ ʧʨʠ 

ʜʝʢʘʧʠʪʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʇʨʠʣʦʞʝʥʠʷ 4 ʢ ʇʨʘʚʠʣʘʤ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ɽʚʨʦʧʝʡʩʢʦʡ ʂʦʥʚʝʥʮʠʠ ʦ 

ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʣʠ ʚ ʠʥʳʭ ʥʘʫʯʥʳʭ 

ʮʝʣʷʭ [11].  

18 ʢʨʦʣʠʢʦʚ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ: 1-ʷ ʛʨʫʧʧʘ - ʠʥʪʘʢʪʥʳʝ ʞʠʚʦʪʥʳʝ, 2 ï 

ʷ ʛʨʫʧʧʘ - ʞʠʚʦʪʥʳʝ ʩ ʤʦʜʝʣʠʨʦʚʘʥʥʳʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ, 3-ʷ ʛʨʫʧʧʘ - ʞʠʚʦʪʥʳʝ ʩ 

ʤʦʜʝʣʠʨʦʚʘʥʥʳʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ L-ʘʨʛʠʥʠʥʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʘʪʝʨʦʩʢʣʝʨʦʟ ʫ ʢʨʦʣʠʢʦʚ ʧʨʦʚʦʮʠʨʦʚʘʣʩʷ ʧʝʨʦʨʘʣʴʥʳʤ ʚʚʝʜʝʥʠʝʤ 

ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʜʦʟʝ 500 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 60 ʜʥʝʡ. ʄʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʝʪʠʯʝʩʢʫʶ ʨʝʚʝʨʩʠʚʥʫʶ ʤʦʜʝʣʴ ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʠ, ʧʦʪʦʤʫ ʯʪʦ ʚ 

ʨʝʘʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʝʨʚʳʤ ʰʘʛʦʤ ʪʝʨʘʧʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʛʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʝʡ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ L-ʘʨʛʠʥʠʥ ʚ ʚʠʜʝ ʢʘʧʩʫʣ ʧʦʜ 

ʪʦʨʛʦʚʳʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ çɺʘʟʦʪʦʥè, ʧʨʦʠʟʚʦʜʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʢʦʤʧʘʥʠʠ 

çɸʣʪʘʡʚʠʪʘʤʠʥʳè. ɼʣʷ ʣʝʯʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʫ ʢʨʦʣʠʢʦʚ L-

ʘʨʛʠʥʠʥ ʚʚʦʜʠʣʠ ʧʝʨʦʨʘʣʴʥʦ ʚ ʜʦʟʝ 170 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 30 

ʜʥʝʡ.  

ɼʦ ʠ ʧʦʩʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ L-ʘʨʛʠʥʠʥʘ 

ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ: ʃʇɺʇ, ʃʇʅʇ, 

ʪʨʠʛʣʠʮʝʨʠʜʳ, ʦʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ ʥʘ ʥʘʩʪʦʣʴʥʦʤ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʚʪʦʘʥʘʣʠʟʘʪʦʨʝ 

çRESPONS 920è ʬʠʨʤʳ DiaSysDiagnosticSystemsGmbH, ɻʝʨʤʘʥʠʷ. ʆʧʨʝʜʝʣʷʣʠʩʴ 

ʢʘʨʜʠʦʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ - ʉʈɹ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ Vitros 250 ʠ ʪʨʦʧʦʥʠʥ I ʥʘ ʧʣʘʥʰʝʪʥʦʤ 

ʬʦʪʦʤʝʪʨ ï ʘʥʘʣʠʟʘʪʦʨʝ HUMAREADER HS ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʝʪʦʜʦʤ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. 
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ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ SPSS 16.0. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʣʠ ʚ ʚʠʜʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ Ñ ʩʨʝʜʥʷʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ (Independent Samples T-Test). ɿʘ ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʥʠʤʘʣʠ ʨ <0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʬʨʘʢʮʠʡ ʣʠʧʠʜʥʦʛʦ ʩʧʝʢʪʨʘ ʚ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠ 

ʦʧʳʪʥʳʭ ʢʨʦʣʠʢʦʚ ʜʦ ʠ ʧʦʩʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ L-

ʘʨʛʠʥʠʥʦʤ. 

 ʇʨʠʤʝʯʘʥʠʝ: * - ʨ <0,05 ʧʨʠ ʩʨʘʚʥʝʥʠʠ 2 ʛʨʫʧʧʳ ʩ 1 ʛʨʫʧʧʦʡ; 3 ʛʨʫʧʧʳ ʩʦ 2 ʛʨʫʧʧʦʡ. 

ʀʟ ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʚ ʢʨʦʚʠ ʫ ʢʨʦʣʠʢʦʚ ʩ ʤʦʜʝʣʠʨʦʚʘʥʥʳʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ 

ʦʪʤʝʯʘʣʦʩʴ ʚʦʟʨʘʩʪʘʥʠʝ ʫʨʦʚʥʷ ʍʃ ʩ 3,97 Ñ 0,07 ʜʦ 12,2 Ñ 2,3 ʤʤʦʣʴ/ʣ (ʨ <0,01), 

ʬʨʘʢʮʠʡ ʃʇʅʇ ʩ 2,4 Ñ 0,1 ʜʦ 6,76 Ñ 0,8 ʤʤʦʣʴ/ʣ (ʨ <0,003), ʊɻ ʩ 1,38 Ñ 0,1 ʜʦ 6,95 Ñ 1,1 

ʤʤʦʣʴ/ʣ (ʨ <0,005). ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʬʨʘʢʮʠʡ ʃʇɺʇ ʩ 0,98 

Ñ 0,03 ʜʦ 0,9 Ñ 0,06 ʤʤʦʣʴ/ʣ, ʧʨʠ ʨ Ò0,1.  

ʇʦʩʣʝ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʩ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ L-ʘʨʛʠʥʠʥʦʤ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʍʃ ʩ 12,2 Ñ 2,3 ʜʦ 5,28 Ñ 0,4 ʤʤʦʣʴ/ʣ (ʨ <0,03), ʃʇʅʇ ʩ 

6,76 Ñ 0,8 ʜʦ 3,29 Ñ 0,2 ʤʤʦʣʴ/ʣ (ʨ <0,008), ʊɻ ʩ 6,95 Ñ 1,1 ʜʦ 0,83Ñ 0,06 ʤʤʦʣʴ/ʣ (ʨ 

<0,003). ʊʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʃʇɺʇ ʩ 0,9 

Ñ 0,06 ʜʦ 1,41 Ñ 0,2 ʤʤʦʣʴ/ʣ (ʨ <0,002).  

ʆʧʠʩʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʦʨʨʝʢʮʠʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ L-

ʘʨʛʠʥʠʥʦʤ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʨʦʣʠʢʦʚ. 

ʀʟ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ ʚ ʢʨʦʚʠ ʫ ʢʨʦʣʠʢʦʚ ʩ ʤʦʜʝʣʠʨʦʚʘʥʥʳʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ 

ʦʪʤʝʯʘʣʦʩʴ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʘʨʜʠʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ (ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ) ʩ 1,96 Ñ 0,3 ʜʦ 139,3 Ñ 16,6* ʤʛ/ʣ (ʨ 

<0,001), ɹʝʣʦʢ ʪʨʦʧʦʥʠʥ I ʩ 0,12 Ñ 0,02 ʜʦ 0,94 Ñ 0,4 ʥʛ/ʤʣ (ʨ <0,08). 

ʇʦʩʣʝ ʣʝʯʝʥʠʷ ʢʨʦʣʠʢʦʚ ʩ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ L-ʘʨʛʠʥʠʥʦʤ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʘʨʜʠʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʉ-ʨʝʘʢʪʠʚʥʳʡ 

ʙʝʣʦʢ (ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ) ʩ 139,3 Ñ 16,6* ʜʦ 25,7 Ñ 5,3* ʤʛ/ʣ (ʨ <0,001), ɹʝʣʦʢ 

ʪʨʦʧʦʥʠʥ I ʩ 0,94 Ñ 0,4 ʜʦ 0,49 Ñ 0,1 ʥʛ/ʤʣ (ʨ <0,3). 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪʦʤ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʝʣʢʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʪʦʯʥʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʨʠʩʢʦʚ ʫ 

ʧʘʮʠʝʥʪʦʚ, ʦʪʥʝʩʝʥʥʳʭ ʚ ʛʨʫʧʧʫ ʫʤʝʨʝʥʥʦʛʦ ʨʠʩʢʘ ʧʦ ʙʘʟʦʚʳʤ ʬʘʢʪʦʨʘʤ.   

ʃʠʮʘʤ ʦʪʥʝʩʝʥʥʳʤ ʚ ʛʨʫʧʧʫ ʫʤʝʨʝʥʥʦʛʦ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʢʘ, ʜʣʷ ʙʦʣʝʝ 

ʪʦʯʥʳʭ ʦʮʝʥʦʢ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʧʨʝʜʝʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʠʦʤʘʨʢʝʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʘʨʢʝʨ ʚʦʩʧʘʣʝʥʠʷ (ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʉʈɹ), ʤʘʨʢʝʨ ʧʦʨʘʞʝʥʠʷ ʢʣʝʪʦʢ ʤʠʦʢʘʨʜʘ 

(ʩʝʨʜʝʯʥʳʡ ʪʨʦʧʦʥʠʥ I).  
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ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʢʘʨʜʠʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ ʢʨʦʣʠʢʦʚ ʜʦ ʠ ʧʦʩʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʥʘ ʬʦʥʝ 

ʪʝʨʘʧʠʠ L-ʘʨʛʠʥʠʥʦʤ. 
 ʇʨʠʤʝʯʘʥʠʝ: * - ʨ <0,05 ʧʨʠ ʩʨʘʚʥʝʥʠʠ 2 ʛʨʫʧʧʳ ʩ 1 ʛʨʫʧʧʦʡ; 3 ʛʨʫʧʧʳ ʩʦ 2 ʛʨʫʧʧʦʡ. 

 

ʇʨʦʚʝʜʝʥʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʜʘʣʝʥʥʳʭ ʙʣʷʰʝʢ. ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʤʦʨʬʦʣʦʛʠʠ ʤʠʦʢʘʨʜʘ ʢʨʦʣʠʢʦʚ ʠʟʛʦʪʦʚʣʝʥʳ ʤʠʢʨʦʧʨʝʧʘʨʘʪʳ ʪʦʣʱʠʥʦʡ 5-6 ʤʠʢʨʦʥ, 

ʧʨʝʧʘʨʘʪʳ ʦʢʨʘʰʠʚʘʣʠ ʩʨʝʟʳ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʇʨʦʚʦʜʠʣʦʩʴ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʦʮʝʥʢʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʜʦ ʠ ʧʦʩʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʘ ʪʘʢʞʝ 

ʧʦʩʣʝ ʪʝʨʘʧʠʠ L-ʘʨʛʠʥʠʥʦʤ. 

  
ʈʠʩ.3. ʉʪʝʥʢʘ ʠʥʪʘʢʪʥʦʛʦ ʩʦʩʫʜʘ ʢʨʦʣʠʢʦʚ. ʈʠʩ.4.ʉʪʝʥʢʘ ʩʦʩʫʜʘ ʢʨʦʣʠʢʦʚ 

ʋʚʝʣʠʯʝʥ 180 ʦʢʨʘʰʝʥ ʛʝʤʦʪʦʢʩʠʣʠʥ           ʧʦʩʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. 

 ï ʵʦʟʠʥʦʤ.                                                        ʋʪʦʣʱʝʥʠʝ ʠʥʪʠʤʳ, ʦʪʣʦʞʝʥʠʷ ʞʠʨʘ 

                                                                             ʚ ʠʥʪʠʤʝ ʠ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʩʣʦʝ ʩʦʩʫʜʘ. 

        ɸʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʘʷ ʙʣʷʰʢʘ ʚ ʩʪʘʜʠʠ 

          ʣʠʧʠʜʦʟʘ. ʋʚʝʣʠʯʝʥ 180ʦʢʨʘʰʝʥ 

        ʛʝʤʦʪʦʢʩʠʣʠʥ ï ʵʦʟʠʥʦʤ 

 
ʈʠʩ.5.ʉʪʝʥʢʘ ʩʦʩʫʜʘ ʢʨʦʣʠʢʦʚ ʧʦʩʣʝ ʣʝʯʝʥʠʷ L-ʘʨʛʠʥʠʥʦʤ. ʅʘʙʣʶʜʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ 

ʦʪʣʦʞʝʥʠʷ ʞʠʨʘ ʚ ʠʥʪʠʤʝ: ʞʠʨʦʚʳʝ ʢʣʝʪʢʠ. ʋʚʝʣʠʯʝʥ 180 ʦʢʨʘʰʝʥ ʛʝʤʦʪʦʢʩʠʣʠʥ ï 

ʵʦʟʠʥʦʤ 
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ɺʳʚʦʜʳ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 

ʘʪʝʨʦʩʢʣʝʨʦʟ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ, 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʬʨʘʢʮʠʡ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ.  

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ L-ʘʨʛʠʥʠʥʘ ʚ ʜʦʟʝ 170 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ 

1 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ ʞʠʚʦʪʥʳʤ, ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ, 

ʢʨʦʤʝ ʪʦʛʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʣʠʧʦʧʨʦʪʝʠʥʦʚ 

ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʨʬʦʣʦʛʠʠ ʚʳʷʚʣʝʥʦ ʫʪʦʣʱʝʥʠʝ ʠʥʪʠʤʳ, ʦʪʣʦʞʝʥʠʝ 

ʭʦʣʝʩʪʝʨʠʥʘ, ʞʠʨʦʚʳʭ ʢʣʝʪʦʢ ʠ ʫʩʠʣʝʥʥʘʷ ʧʨʦʣʠʬʝʨʘʮʠʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʩʦ 

ʩʣʝʜʫʶʱʠʤ ʨʘʟʚʠʪʠʝʤ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ ʚ ʠʥʪʠʤʝ.  

ʇʦʩʣʝ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ L-ʘʨʛʠʥʠʥʦʤ ʫ ʢʨʦʣʠʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʤʝʥʴʰʝʥʠʝ ʦʪʣʦʞʝʥʠʷ ʭʦʣʝʩʪʝʨʠʥʘ, ʠʤʝʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. 
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ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʗʀʏʅʀʂʆɺ ɺ ʈɸʅʅɽʄ 
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ɸʢʨʘʤʦʚʘ ʄ.ʖ. 

ʊʘʰʢʝʥʪʩʢʠʡ ʧʝʜʠʘʪʨʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ  

 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʪʘʚʠʪʩʷ ʮʝʣʴ ʦʧʨʝʜʝʣʠʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʠʯʥʠʢʘ ʨʝʙʝʥʢʘ ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʤ ʠ ʨʘʥʥʝʤ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ ʫ ʜʝʚʦʯʝʢ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʠʟʫʯʝʥʳ ʷʠʯʥʠʢʠ ʤʣʘʜʝʥʮʝʚ, ʫʤʝʨʰʠʭ ʚ ʧʝʨʠʦʜ ʦʪ ʘʩʬʠʢʩʠʠ ʜʦ 1 ʤʝʩʷʮʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʧʝʨʠʦʜʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʨʘʟʚʠʪʠʝ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ 

ʷʠʯʥʠʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʧʘʪʦʣʦʛʠʷʤʠ ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ. ɹʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ 

ʧʘʪʦʣʦʛʠʠ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʣʠʷʣʠ ʥʘ ʨʘʟʚʠʪʠʝ ʷʠʯʥʠʢʘ ʢʘʢ ʦʧʘʩʥʳʡ ʬʘʢʪʦʨ, ʧʨʠʚʦʜʷ ʢ 

ʨʘʟʚʠʪʠʶ ʛʠʧʦʢʩʠʠ, ʜʠʩʛʦʨʤʦʥʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʜʠʩʪʨʦʬʠʠ ʠ ʧʦʚʨʝʞʜʝʥʠʶ ʪʢʘʥʠ ʷʠʯʥʠʢʘ, 
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ʨʘʟʚʠʪʠʶ ʦʩʥʦʚʥʳʭ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʷʠʯʥʠʢʘ, ʤʦʛʫʪ ʨʘʟʨʫʰʘʪʴʩʷ, ʥʝʢʨʦʟʠʨʦʚʘʪʴʩʷ ʚ 

ʧʣʦʜʥʦʤ ʧʝʨʠʦʜʝ, ʨʘʟʚʠʚʘʪʴʩʷ ʨʝʧʘʨʘʪʠʚʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʠʣʠ ʧʨʠʚʦʜʠʪʴ ʢ ʛʠʧʝʨʧʣʘʟʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʣʘʜʝʥʝʮ, ʨʘʥʥʠʡ ʧʦʩʪʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ, ʷʠʯʥʠʢ, ʦʥʪʦʛʝʥʝʟ, ʤʦʨʬʦʣʦʛʠʷ.  

 

Morphological aspects of the ovarian in early postnatal ontogenesis 
In this article, it is aimed to determine the specific morphological signs of the formation of the baby's ovary 

in the embryonic and early postnatal period in girls. Morphologically studied the ovaries of babies who died in 

the period from asphyxia to 1 month. The results of the study showed that in the reproductive period, it was 

found to develop a violation of ovarian function, due to pathologies in embryonic ontogenesis. It was confirmed 

that pathologies of the embryonic period affected the development of the ovary as a dangerous factor, leading to 

the development of hypoxia, dysgormonal interaction, dystrophy and injury in the ovarian tissue, the 

development of the main morphofunctional structures of the ovary, can destruct, necrosis in the fetal period, 

develop reparative inflammation or lead to hyperplasia. 

Key words: baby, early postnatal period, ovary, ontogenesis, morphology. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʷʠʯʥʠʢʠ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ) ʩʦʩʪʦʷʪ ʥʝ 

ʠʟ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ ð ʧʘʨʝʥʭʠʤʳ ʠ ʩʪʨʦʤʳ, ʘ ʠʟ ʤʥʦʛʠʭ ʵʣʝʤʝʥʪʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʛʠʩʪʦʛʝʥʝʟʘ. ɺ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʦʧʫʭʦʣʝʚʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʷʠʯʥʠʢʦʚ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʦʣʴ ʠʛʨʘʶʪ ʨʫʜʠʤʝʥʪʳ, ʦʩʪʘʚʰʠʝʩʷ ʩ ʧʝʨʠʦʜʘ ʵʤʙʨʠʦʛʝʥʝʟʘ. ʆʪʜʝʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʷʠʯʥʠʢʘ ʤʦʛʫʪ ʨʘʟʚʠʪʴʩʷ ʠʟ ʵʧʠʪʝʣʠʷ. 

ɸʚʪʦʨʘʤʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʢʠʩʪʳ ʚ ʷʠʯʥʠʢʘʭ ʤʦʛʫʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠ ʠʟ ʛʠʧʝʨʧʣʘʟʠʨʦʚʘʥʥʳʭ ʛʨʘʥʫʣʝʟʥʳʭ ʢʣʝʪʦʢ. ɺ ʦʜʥʠʭ ʩʣʫʯʘʷʭ 

ʦʪʤʝʯʘʝʪʩʷ ʫʩʠʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʦʯʘʛʦʚ ʛʠʧʝʨʧʣʘʟʠʠ ʛʨʘʥʫʣʝʟʥʳʭ ʢʣʝʪʦʢ ʩ ʦʪʪʦʨʞʝʥʠʝʤ 

ʦʪ ʦʢʨʫʞʘʶʱʠʭ ʩʪʨʦʤʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʧʠʪʘʥʠʝ 

ʵʪʠʭ ʛʠʧʝʨʧʣʘʟʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʤʘʩʩʠʚʥʳʤ ʥʝʢʨʦʟʦʤ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʠʩʪʦʟʥʦʡ ʧʦʣʦʩʪʠ. ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʚ ʩʦʩʪʘʚʝ ʛʨʘʥʫʣʝʟʥʳʭ ʢʣʝʪʦʢ 

ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʣʠʤʬʦʠʜʥʳʤʠ, ʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ 

ʢʣʝʪʢʘʤʠ ʠ ʤʘʢʨʦʬʘʛʘʤʠ, ʢʦʪʦʨʳʝ ʠʥʬʠʣʴʪʨʠʨʫʶʪ ʛʨʘʥʫʣʝʟʥʳʝ ʢʣʝʪʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʮʠʪʦʣʠʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʥʠʭ ʠ ʨʘʟʨʫʰʝʥʠʝʤ ʠʣʠ ʧʨʝʚʨʘʱʝʥʠʝʤ ʚ ʩʪʨʦʤʘʣʴʥʳʝ 

ʢʣʝʪʢʠ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʬʦʨʤʠʨʫʝʪʩʷ ʢʠʩʪʳ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʪʘʚʠʪʩʷ ʮʝʣʴ ʦʧʨʝʜʝʣʠʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʠʯʥʠʢʘ ʨʝʙʝʥʢʘ ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʤ ʠ ʨʘʥʥʝʤ 

ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ ʫ ʜʝʚʦʯʝʢ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʢʠʩʪʦʟʥʳʝ ʧʦʨʘʞʝʥʠʷ 

ʷʠʯʥʠʢʦʚ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ 

ʵʥʜʦʚʠʟʫʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʇʦʵʪʦʤʫ, ʚʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʙʦʨʘ ʘʜʝʢʚʘʪʥʦʛʦ 

ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʠʛʨʘʝʪ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʠʟʫʯʝʥʳ ʷʠʯʥʠʢʠ ʤʣʘʜʝʥʮʝʚ, ʫʤʝʨʰʠʭ ʚ 

ʧʝʨʠʦʜ ʦʪ ʘʩʬʠʢʩʠʠ ʜʦ 1 ʤʝʩʷʮʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè 

ʜʠʘʛʥʦʩʪʠʢʠ ʢʠʩʪʦʟʥʳʭ ʧʦʨʘʞʝʥʠʡ ʷʠʯʥʠʢʦʚ ʫ ʧʦʜʨʦʩʪʢʦʚ ʩʯʠʪʘʝʪʩʷ 

ʣʘʧʘʨʦʩʢʦʧʠʯʝʩʢʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 97%, ʩʧʝʮʠʬʠʯʥʦʩʪʴ - 95% ʠ ʪʦʯʥʦʩʪʴ - 96%. 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʣʘʧʘʨʦʩʢʦʧʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʘʚʠʪʴ ʪʦʯʥʳʡ ʜʠʘʛʥʦʟ ʠ, ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʫʜʘʣʠʪʴ ʚʩʝ ʚʠʜʠʤʳʝ ʦʯʘʛʠ ʢʠʩʪʦʟʥʳʭ ʧʦʨʘʞʝʥʠʡ ʚ ʭʦʜʝ ʦʜʥʦʡ ʤʘʥʠʧʫʣʷʮʠʠ. 

ʈʝʟʫʣʴʪʘʪ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʧʝʨʠʦʜʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʨʘʟʚʠʪʠʝ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʷʠʯʥʠʢʦʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʧʘʪʦʣʦʛʠʷʤʠ ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ. ɹʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ 

ʧʘʪʦʣʦʛʠʠ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʣʠʷʣʠ ʥʘ ʨʘʟʚʠʪʠʝ ʷʠʯʥʠʢʘ ʢʘʢ ʦʧʘʩʥʳʡ ʬʘʢʪʦʨ, 

ʧʨʠʚʦʜʷ ʢ ʨʘʟʚʠʪʠʶ ʛʠʧʦʢʩʠʠ, ʜʠʩʛʦʨʤʦʥʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʜʠʩʪʨʦʬʠʠ ʠ 

ʧʦʚʨʝʞʜʝʥʠʶ ʪʢʘʥʠ ʷʠʯʥʠʢʘ, ʨʘʟʚʠʪʠʶ ʦʩʥʦʚʥʳʭ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ 

ʷʠʯʥʠʢʘ, ʤʦʛʫʪ ʨʘʟʨʫʰʘʪʴʩʷ, ʥʝʢʨʦʟʠʨʦʚʘʪʴʩʷ ʚ ʧʣʦʜʥʦʤ ʧʝʨʠʦʜʝ, ʨʘʟʚʠʚʘʪʴʩʷ 

ʨʝʧʘʨʘʪʠʚʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʠʣʠ ʧʨʠʚʦʜʠʪʴ ʢ ʛʠʧʝʨʧʣʘʟʠʠ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʘʚʪʦʨʘʤʠ ʦʪʤʝʯʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʮʝʣʦʤ ʠ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʯʘʩʪʥʦʩʪʠ ʟʘ 
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ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʘʜʝʥʠʝʤ ʨʦʞʜʘʝʤʦʩʪʠ ʠ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʤʝʨʪʥʦʩʪʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 2006 ʛʦʜʫ ʝʩʪʝʩʪʚʝʥʥʘʷ ʫʙʳʣʴ ʥʘʩʝʣʝʥʠʷ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ 6,7 ʯʝʣʦʚʝʢ ʥʘ 1000 ʞʠʪʝʣʝʡ. ʋʨʦʚʝʥʴ ʦʙʱʝʡ 

ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʩʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 2 ʛʦʜʘ, ʦʜʥʘʢʦ ʦʩʪʘʝʪʩʷ ʝʱʝ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ (ʚ 2004 ʛʦʜʫ 17,8 ʥʘ 1000 ʞʠʪʝʣʝʡ, 2006 ʛʦʜʫ - 15,2), ʧʨʠʯʝʤ ʯʠʩʣʦ 

ʫʤʝʨʰʠʭ ʧʨʝʚʳʰʘʝʪ ʯʠʩʣʦ ʨʦʜʠʚʰʠʭʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 1,8-2,5 ʨʘʟʘ (ʧʦ ʜʘʥʥʳʤ ʦʪʯʝʪʘ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʟʘ 2004-2006 ʛʦʜʳ). 

ʇʦ ʦʮʝʥʢʝ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʚ 2000-2006 ʛʦʜʘʭ ʩʣʦʞʠʣʘʩʴ ʥʘʠʙʦʣʝʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ ʩʦʮʠʘʣʴʥʘʷ, ʤʝʜʠʮʠʥʩʢʘʷ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʨʦʞʜʘʝʤʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʜʝʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʨʛʘʥʦʚ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ (ʥʘ 0,7% - ʚ 2004 ʛʦʜʫ). 

ɺ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʫʨʦʚʝʥʴ ʧʝʨʠʥʘʪʘʣʴʥʳʭ 

ʧʦʪʝʨʴ, ʥʝ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʟʘʙʦʣʝʚʘʥʠʷ ʛʝʥʠʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʩʦʤʘʪʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ ʫ ʙʝʨʝʤʝʥʥʳʭ. 

ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʝʥʴ 

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɿʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʵʥʜʦʤʝʪʨʠʦʟʦʤ ʥʘ 100000 ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʦʟʨʦʩ ʥʘ 36,2%, ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ 

ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ʥʘ 27%, ʚ 1,5 ʨʘʟʘ ʚʦʟʨʦʩʣʘ ʯʘʩʪʦʪʘ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʨʦʜʦʚ ʠ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ, ʥʘ 8,6% - ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʨʠʜʘʪʢʦʚ 

ʤʘʪʢʠ, ʥʘ 4,3% -ʞʝʥʩʢʠʤ ʙʝʩʧʣʦʜʠʝʤ. ʕʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʞʝʥʱʠʥ, ʢʘʢ ʙʫʜʫʱʠʭ ʤʘʪʝʨʝʡ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʚʳʢʠʜʳʰʝʡ, ʨʦʞʜʝʥʠʝ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ, ʦʪʩʪʘʚʘʥʠʝ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʚ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ, ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʠʭ ʢ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʥʘʨʫʰʝʥʠʶ ʠʤʤʫʥʠʪʝʪʘ ʠ ʜʨ. 

ʉʨʝʜʠ ʧʨʠʯʠʥ, ʚʳʟʳʚʘʶʱʠʭ ʦʪʢʣʦʥʝʥʠʷ ʚ ʧʦʣʦʚʦʤ ʨʘʟʚʠʪʠʠ ʜʝʚʫʰʝʢ 

(ʠʥʬʘʥʪʠʣʠʟʤ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʦʚʘʨʠʘʣʴʥʦ-ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ), ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʷʠʯʥʠʢʦʚ, ʷʚʣʷʶʱʠʝʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʭ, ʢʦʪʦʨʳʝ 

ʠʤʝʣʠ ʤʝʩʪʦ ʝʱʸ ʚ ʧʝʨʠʦʜ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʦ ʜʘʥʥʳʤ A. Belgorosky, ʉ. ʈʝʨʝ, R. Marinoetal. (2003), ʧʦʣʠʢʠʩʪʦʟʥʳʝ ʷʠʯʥʠʢʠ 

(ʇʂʗ) ʚʩʪʨʝʯʘʶʪʩʷ ʚ 54,5% ʫ ʟʜʦʨʦʚʳʭ, ʨʝʛʫʣʷʨʥʦ ʤʝʥʩʪʨʫʠʨʫʶʱʠʭ ʜʝʚʦʯʝʢ-

ʧʦʜʨʦʩʪʢʦʚ (ʫ 12 ʠʟ 22 ʜʝʚʫʰʝʢ, ʩʦʛʣʘʩʠʚʰʠʭʩʷ ʥʘ ʜʦʙʨʦʚʦʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ). 

ʇʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʯʘʩʪʦʪʘ ʩʠʥʜʨʦʤʘ ʧʦʣʠʢʠʩʪʦʟʥʳʭ ʷʠʯʥʠʢʦʚ ʚ 

ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʦʩʪʠʛʘʝʪ 11%. ʀʟ 

ʥʠʭ ʜʦ 94% ʩʪʨʘʜʘʶʪ ʙʝʩʧʣʦʜʠʝʤ. ʆʪ 50 ʜʦ 63% ʞʝʥʱʠʥ, ʩʪʨʘʜʘʶʱʠʭ ʉʇʂʗ, ʪʨʝʙʫʶʪ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ (ʨʝʟʝʢʮʠʠ ʧʦʨʘʞʝʥʥʳʭ ʷʠʯʥʠʢʦʚ) ʜʣʷ ʣʝʯʝʥʠʷ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʥʳʝ ʩ ʩʠʥʜʨʦʤʦʤ ʧʦʣʠʢʠʩʪʦʟʥʳʭ 

ʷʠʯʥʠʢʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʚ ʧʣʘʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʝʜʨʘʢʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʵʥʜʦʤʝʪʨʠʷ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʷʠʯʥʠʢʦʚ ʧʣʦʜʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʦʜʥʘʢʦ ʦʥʠ ʤʘʣʦʯʠʩʣʝʥʥʳ ʠ 

ʚʳʧʦʣʥʝʥʳ ʙʦʣʝʝ 20-25 ʣʝʪ ʥʘʟʘʜ. ɸ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʦʩʥʦʚʳʚʘʶʪʩʷ ʧʘ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʧʨʦʚʦʜʠʤʳʭ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ʉʚʝʜʝʥʠʷ ʦ ʤʘʩʩʝ ʠ ʦʙʲʝʤʝ ʷʠʯʥʠʢʦʚ ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ 

ʢʨʘʡʥʝ ʨʘʟʥʦʨʝʯʠʚʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʜʦʥʦʰʝʥʥʳʭ ʧʣʦʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʦʤ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʝʟʚʠʚʰʝʛʦʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʞʝʥʱʠʥʳ ʠʣʠ ʧʣʦʜʘ ʠ 

ʩʪʨʫʢʪʫʨʦʡ ʝʛʦ ʛʦʥʘʜ. 

ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʘʚʪʦʨʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ 

ʟʜʦʨʦʚʴʝ ʞʝʥʱʠʥ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 
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ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʦʙʱʝʩʪʚʘ. ʆʥʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʦʩʪʦʷʥʠʝʤ ʚʘʞʥʝʡʰʝʛʦ ʦʨʛʘʥʘ ʞʝʥʩʢʦʡ ʧʦʣʦʚʦʡ 

ʩʠʩʪʝʤʳ, ʷʠʯʥʠʢʦʚ, ʟʘʚʠʩʷʱʠʤ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʭʘʨʘʢʪʝʨʘ ʝʛʦ 

ʨʘʟʚʠʪʠʷ ʚ ʨʘʥʥʠʝ ʧʝʨʠʦʜʳ ʦʥʪʦʛʝʥʝʟʘ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʷʠʯʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʝʛʦ ʚʘʞʥʝʡʰʠʝ ʩʪʨʫʢʪʫʨʳ, ʬʦʣʣʠʢʫʣʳ, ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʜʦ ʨʦʞʜʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʠ ʩʚʦʡʩʪʚʘ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʧʝʨʠʦʜʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʧʨʝʜʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʤ, ʚ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʪʝʢʘʣ ʵʤʙʨʠʦʥʘʣʴʥʳʡ ʦʨʛʘʥʦʛʝʥʝʟ, ʛʦʥʘʜ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʨʠʯʠʥʳ ʠ ʚʘʞʥʳʝ ʟʚʝʥʴʷ ʧʘʪʦʛʝʥʝʟʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʥʩʢʦʡ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʪʘʢʠʭ ʢʘʢ ʩʠʥʜʨʦʤ 

ʧʦʣʠʢʠʩʪʦʟʥʳʭ ʷʠʯʥʠʢʦʚ (ʉʇʗ), ʩʠʥʜʨʦʤ ʠʩʪʦʱʝʥʠʷ ʷʠʯʥʠʢʦʚ, ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʥʠʞʝʥʠʝʤ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʪʝʥʮʠʡ, ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʥʘʨʫʰʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʷʠʯʥʠʢʦʚ, ʚ 

ʧʨʝʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʦʥʪʦʛʝʥʝʟʘ. ʈʦʣʴ ʥʘʨʫʰʝʥʠʡ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʦʨʛʘʥʦʛʝʥʝʟʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʠʯʥʠʢʦʚ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʚ ʨʘʟʚʠʪʠʠ ʉʇʗ, ʨʘʥʥʝʤ ʢʣʠʤʘʢʩʝ ʠ ʜʨʫʛʠʭ 

ʥʘʨʫʰʝʥʠʷʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʬʫʥʢʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʨʦʷʪʥʦʡ, ʦʜʥʘʢʦ ʫʜʝʣʴʥʳʡ ʚʝʩ ʵʪʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʤʝʭʘʥʠʟʤʳ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʚ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʚʳʷʩʥʝʥʥʳʤʠ. 

ʕʪʠ ʧʦʣʦʞʝʥʠʷ ʜʝʣʘʶʪ ʚʳʩʦʢʦ ʟʥʘʯʠʤʳʤʠ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʝ 

ʷʠʯʥʠʢʦʚ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʪʘʢʠʝ ʨʘʙʦʪʳ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ. ʇʨʠ ʵʪʦʤ ʤʝʪʦʜʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʷʠʯʥʠʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʥʝ ʥʘʭʦʜʷʪ ʜʦʣʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʷʠʯʥʠʢʦʚ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʤʦʨʬʦʣʦʛʦʚ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʘʥʥʦʛʦ ʦʨʛʘʥʘ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, 

ʯʪʦ ʷʠʯʥʠʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤ ʦʨʛʘʥʦʤ, ʠ ʠʭ ʧʘʪʦʣʦʛʠʷ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʚ ʤʝʭʘʥʠʟʤʘʭ ʪʘʥʘʪʦʛʝʥʝʟʘ. 

ɺʳʚʦʜ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʞʝ 

ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʠʩʪʦʬʠʟʠʦʣʦʛʠʠ ʷʠʯʥʠʢʦʚ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ 

ʧʨʦʭʦʜʠʣʦ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʦʩʣʦʞʥʝʥʥʳʭ ʧʘʪʦʣʦʛʠʝʡ ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʫʩʣʦʚʠʷʭ, ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʩʦʩʪʦʷʥʠʷ 

ʦʨʛʘʥʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ. 

ʆʜʥʦʡ ʠʟ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʤʦʞʝʪ ʩʪʘʪʴ ʤʦʨ-

ʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʠʩʪʦʬʠʟʠʦʣʦʛʠʠ ʷʠʯʥʠʢʦʚ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ 

ʜʝʪʝʡ, ʦʩʫʱʝʩʪʚʣʝʥʥʳʡ ʥʘ ʙʦʣʴʰʦʤ ʤʘʪʝʨʠʘʣʝ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ, ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʦʥʮʝ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʙʣʝʤʳ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʟʫʯʝʥʠʝ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʥʘʨʫʰʝʥʠʝ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʝʯʴ ʟʘ 

ʩʦʙʦʡ ʧʘʪʦʣʦʛʠʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʞʝʥʱʠʥʳ, ʘ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ 

ʷʠʯʥʠʢʦʚ ʧʦʤʦʞʝʪ ʧʨʘʢʪʠʢʫʶʱʠʤ ʚʨʘʯʘʤ. 
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PATHOMORPHOLOGICAL CHANGES IN VARIOUS HISTOLOGICAL FORMS 

OF UTERINE MYOMAS  

 

Alibekov O.O., Shatmanov S.T., Mamatalieva M.A. 

Andijan State Medical Institute, Andijan, Uzbekistan, Osh State University, Osh, Kyrgyzstan 

 
Summary. In the course of the study, pathomorphological studies in simple leiomyoma revealed the 

predominance of apoptosis over proliferation in leiomyocytes, their hypertrophy, an increase in stroma elements 

and its secondary changes;in cellular leiomyoma, proliferation and hypertrophy of leiomyocytes, decrease in 

apoptosis; in mitotically active leiomyoma, a significant predominance of cell proliferation over apoptosis, the 

stroma is immature with signs of neoangiogenesis. 

Key words: uterine myoma, leiomyoma, pathomorphological studies, proliferative, mitotically active, 

atypical myoma, reproductive age. 

 

ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʭ ʤʠʦʤ ʤʘʪʢʠ 

 ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʧʨʦʩʪʦʡ ʣʝʡʦʤʠʦʤʝ ʚʳʷʚʠʣʠ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʘʧʦʧʪʦʟʘ ʥʘʜ ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʚ ʣʝʡʦʤʠʦʮʠʪʘʭ, ʠʭ ʛʠʧʝʨʪʨʦʬʠʶ, ʫʚʝʣʠʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʩʪʨʦʤʳ ʠ ʝʝ ʚʪʦʨʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʠ ʢʣʝʪʦʯʥʦʡ ʣʝʡʦʤʠʦʤʝ ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ ʛʠʧʝʨʪʨʦʬʠʶ 

ʣʝʡʦʤʠʦʮʠʪʦʚ, ʩʥʠʞʝʥʠʝ ʘʧʦʧʪʦʟʘ, ʚ ʤʠʪʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʣʝʡʦʤʠʦʤʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʢʣʝʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ ʥʘʜ ʘʧʦʧʪʦʟʦʤ, ʩʪʨʦʤʘ ʥʝʟʨʝʣʘ ̫ʩ ʧʨʠʟʥʘʢʘʤʠ ʥʝʦʘʥʛʠʦʛʝʥʝʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʦʤʘ ʤʘʪʢʠ, ʣʝʡʦʤʠʦʤʘ, ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ, ʤʠʪʦʪʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ, ʘʪʠʧʠʯʥʘʷ ʤʠʦʤʘ, ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʚʦʟʨʘʩʪ. 

 

Over the past 40 years, the incidence of uterine fibroids in women under 30 has 

increased from 2 to 12.5%. The peak of myoma detection and manifestation of clinical 

symptoms corresponds to the late reproductive age (32-35 years), which accounts for 45-50% 

of all women with uterine myoma [1.2.3] . By the age of 40-50, the percentage of women 

with uterine fibroids with clinical manifestations increases to 60-70% [4.5]. 

Research materials and methods: to study the specific aspects of 

pathomorphological changes in leiomyomas of different histological types. 

In this study, the pathomorphological changes of the biopsies of uterine fibroids of 50 

patients who underwent hysterectomy and 5 uterine amputations for other reasons during 

2019-2022 were studied. 

Results and discussions: Macropreparations (removed uterus and myomatous nodes) 

were studied. From each tumor, 2-5 sections were cut, and in addition, myometrial and 

endometrial tissues near the tumor were examined. Sections were examined histologically by 

staining with hematoxylin-eosin method and with picrofuchsin dyes with Van Gison method. 

Morphological features of normal, cellular and mitotically active leiomyomas were compared. 

According to the histological analysis of 32 removed uterine myomatous nodular 

tumors, all of them were characterized as normal uterine fibroids without stromal tumor. In 

them, smooth muscle cells were found without chaotically located bundles, and the tumor 

nodules were predominantly intermuscular and subserous. In the tissue structure, the 

dominance of connective tissue components and a small number of vessels was observed. 

Normal leiomyoma histologically was observed to consist of irregularly arranged short 

bundles of smooth muscle cells and well-developed layering barriers of mature connective 

tissue containing abundant collagen fibers. When compared with the myometrium of the 

control group, leiomyocytes in the tumor were found to have an elongated spindle shape and 

larger sizes (hypertrophied). The stroma was represented mainly by fibrocytes and fibroblasts, 
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with a small number of vessels with sclerotized walls. Secondary changes were determined by 

microscopic signs of swelling, necrosis and hyalinosis (Fig. 1-4). 

 
Picture-1-2. Bioptat No. 1. Normal cell leiomyoma. Disordered growth and proliferation of 

smooth muscle cells and connective tissue cells and fibrous structures. Stained by the hemm.-

eosin method. Magnification ob. 10 ok. 12.5. 2. The tumor node is located intramural, 

unicentric growth, clearly demarcated from the myometrium, 5 cm in diameter, full-blooded, 

sharply thickening of the uterine wall. 

 
Picture-3-4. Bioptat No. 1-2. Simple cell leiomyoma. Disordered growth, proliferation of 

smooth muscle cells and connective tissue cells and fibrous structures, moderate fullness of 

blood vessels. Stained by the hemm.-eosin method. Magnification ob. 10 and 40, ok. 12.5. 

 

Cellular leiomyomasare large, elongated, hyperchromic nuclei, hypertrophied and 

densely located, composed of clusters of leiomyocytes with ill-defined borders and weakly 

expressed stroma. Cell atypism and signs of mitosis were not observed, cell hypertrophy and 

multicellularity were observed (Fig. 5-8). 

 
 


