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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʩʧʨʝʩʩʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦ-

ʛʦ ʤʘʪʨʠʢʩʘ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʢʘʢ ʬʘʢʪʦʨʦʚ ʧʨʦʛʥʦʟʘ ʦʩʪʨʳʭ ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ Ph-

ʥʝʛʘʪʠʚʥʳʤʠ ʤʠʝʣʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺr -

ʧʦʣʥʝʥʦ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʛʦ 

ʤʘʪʨʠʢʩʘ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ (ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ 2 ʠ 9, ʠʭ ʪʢʘʥʝʚʳʭ ʠʥʛʠʙʠʪʦʨʦʚ 1 ʠ 2, ʬʘʢʪʦʨʘ 

ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ 2, ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ ɓ1 ʠ ʢʦʣʣʘʛʝʥʘ III  ʪʠʧʘ) ʫ 113 ʧʘʮʠʝʥʪʦʚ ʩ Ph-

ʥʝʛʘʪʠʚʥʳʤʠ ʤʠʝʣʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ. ʇʨʦʚʝʜʝʥ ROC-ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʥʝʢʦʪʦʨʳʭ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʦʩʪʨʳʭ ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳ-

ʪʠʡ ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʠʭ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʡ ROC-ʘʥʘʣʠʟ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʤʘʪʨʠʢʩʥʦʡ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ 9, ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʬʠʙ-

ʨʦʙʣʘʩʪʦʚ 2 ʪʠʧʘ ʠ ʪʢʘʥʝʚʦʛʦ ʠʥʛʠʙʠʪʦʨʘ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ 2 ʚ ʨʘʟʚʠʪʠʠ ʦʩʪʨʳʭ ʩʦʩʫʜʠʩʪʳʭ 

ʩʦʙʳʪʠʡ ʧʨʠ Ph-ʥʝʛʘʪʠʚʥʳʭ ʤʠʝʣʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ. ɿʘʢʣʶʯʝʥʠʝ. ʄʘʨʢʝʨʘʤʠ ʚʳʩʦ-

ʢʦʛʦ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʦʩʪʨʳʭ ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ Ph-ʥʝʛʘʪʠʚʥʳʤʠ ʤʠʝʣʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳ-

ʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʤʘʪʨʠʢʩʥʘʷ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʘ 9 (ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 69,1%
 
ʠʣʠ ʙʦʣʝʝ, 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 84,4%), ʬʘʢʪʦʨ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ 2 (ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 0,9% 
 
ʠʣʠ 

ʙʦʣʝʝ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 71,9%) ʠ ʪʢʘʥʝʚʦʡ ʠʥʛʠʙʠʪʦʨ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ 2 

(ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 8,5%
 
ʠʣʠ ʤʝʥʝʝ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 68,4%). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Ph-ʥʝʛʘʪʠʚʥʳʝ ʤʠʝʣʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʤʘʪʨʠʢʩʥʳʝ ʤʝʪʘʣʣʦ-

ʧʨʦʪʝʠʥʘʟʳ, ʪʢʘʥʝʚʳʝ ʠʥʛʠʙʠʪʦʨʳ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ, ʬʘʢʪʦʨ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ 2, ʪʨʘʥʩ-

ʬʦʨʤʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʨʦʩʪʘ ɓ1, ʢʦʣʣʘʛʝʥ III  ʪʠʧʘ, ʦʩʪʨʳʝ ʩʦʩʫʜʠʩʪʳʝ ʩʦʙʳʪʠʷ. 
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Abstract. Purpose of the study  is to analyse the expression indicators of bone marrow extracellular ma-

trix components as prognostic factors of acute vascular events in patients with Ph-negative myeloproliferative 

neoplasms. Materials and methods of research. Immunohistochemical study of the expression level of bone 

marrow extracellular matrix components (matrix metalloproteinases 2 and 9, their tissue inhibitors 1 and 2, fi-

broblast growth factor 2, transforming growth factor ɓ1 and collagen type III ) in 113 patients with Ph-negative 

myeloproliferative neoplasms was performed. ROC-analysis of the obtained data was performed to evaluate the 

influence of some immunohistochemical markers on the development of acute vascular events with calculation 

of their threshold values. Results and their discussion. The conducted ROC-analysis demonstrated the prognos-

tic significance of matrix metalloproteinase 9, fibroblast growth factor type 2 and tissue inhibitor of matrix 

metalloproteinases 2 in the development of acute vascular events in Ph-negative myeloproliferative neoplasms. 

Conclusion. High-risk markers for the development of acute vascular events in patients with Ph-negative 

myeloproliferative neoplasms are matrix metalloproteinase 9 (threshold value is 69.1% or more, diagnostic effi-

ciency is 84.4%), fibroblast growth factor 2 (threshold value is 0.9% or more, diagnostic efficiency is 71.9%) 

and tissue inhibitor of matrix metalloproteinases 2 (threshold value is 8.5% or less, diagnostic efficiency is 

68.4%). 
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ɺʚʝʜʝʥʠʝ. Ph-ʥʝʛʘʪʠʚʥʳʝ ʤʠʝʣʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ (ʄʇʅ) ï ʛʨʫʧʧʘ ʤʝʜʣʝʥʥʦ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʦʚʠ, ʧʨʦʛʥʦʟ ʠ ʩʪʨʫʢʪʫʨʘ ʣʝʪʘʣʴʥʦʩʪʠ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʚʦ ʤʥʦʛʦʤ ʦʪ 

ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʊʘʢ, ʧʨʠ ʠʩʪʠʥʥʦʡ ʧʦʣʠʮʠʪʝʤʠʠ (ʀʇ) ʤʝʜʠʘʥʘ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʘʮʠʝʥ-

ʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10 ʣʝʪ, ʧʨʠ ʵʩʩʝʥʮʠʘʣʴʥʦʡ ʪʨʦʤʙʦʮʠʪʝʤʠʠ (ʕʊ) ï 10-15 ʣʝʪ, ʘ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʤʠʝ-

ʣʦʬʠʙʨʦʟʝ (ʇʄʌ) ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʜʦ ʜʝʩʷʪʠʣʝʪʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʜʠʘʛʥʦʩʪʠ-

ʨʦʚʘʥʥʦʛʦ ʩʪʨʘʜʘʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʥʘʯʘʪʦʡ ʪʝʨʘʧʠʠ [10]. ʕʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʚʳ-

ʰʝʥʠʝʤ ʫʨʦʚʥʷ ʵʨʠʪʨʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ ʠ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʚʳʩʦʢʠʡ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʩʪʨʳʭ ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ (ʆʉʉ) [5] ʠ ʠʭ ʪʷʞʸʣʳʭ ʧʦʩʣʝʜʩʪ-

ʚʠʡ: ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ, ʠʰʝʤʠʯʝʩʢʦʛʦ ʠʥʩʫʣʪɹʘ, ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʣʝʛʦʯʥʳʭ ʘʨʪʝʨʠʡ ʠ ʧʨ. [8].  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʸ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʘ (ʕʎʄ) ʢʘʢ ʤʘʨʢʸʨʦʚ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʕʎʄ ʚʳʧʦʣʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʧʦʨʥʦ-ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʪʢʘʥʝʡ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʫʯʘ-

ʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ ʵʣʝʤʝʥʪʦʚ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ, ʚ ʚʳʨʘʙʦʪʢʝ ʨʦʩʪʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʨʝʛʫʣʠʨʫʝʤʳʭ ʛʦʨʤʦʥʘʤʠ ʠ ʮʠʪʦʢʠʥʘʤʠ. ʊʘʢ, ʤʘʪʨʠʢʩʥʳʝ ʤʝʪʘʣʣʦʧʨʦ-

ʪʝʠʥʘʟʳ (ʄʄʇ) ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʪʢʘʥʷʭ ʦʨʛʘʥʠʟʤʘ ʚ ʥʦʨʤʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ, ʠ ʤʦ-

ʛʫʪ ʧʨʦʷʚʣʷʪʴ ʧʦʚʳʰʝʥʥʫʶ ʠʣʠ ʧʦʥʠʞʝʥʥʫʶ ʵʢʩʧʨʝʩʩʠʶ ʧʨʠ ʨʘʟʚʠʪʠʠ ʨʷʜʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʆʪʤʝʯʝʥʦ ʧʦʪʝʥʮʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʝʢʦʪʦʨʳʭ ʄʄʇ ʠ ʠʭ ʪʢʘʥʝʚʳʭ ʠʥʛʠʙʠʪʦʨʦʚ (ʊʀʄʇ) 

ʥʘ ʨʘʟʚʠʪʠʝ ʦʩʪʨʦʛʦ ʢʦʨʦʥʘʨʥʦʛʦ ʩʠʥʜʨʦʤʘ [7]. ɼʘʥʥʳʝ ʦʙ ʫʨʦʚʥʝ ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘ-

ʩʪʦʚ (FGF2) ʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʛʦ ʨʦʩʪʦʚʦʛʦ ʬʘʢʪʦʨʘ beta 1 (TGFɓ1) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʄʇʅ ʤʘʣʦʯʠʩʣʝʥʥʳ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳ [2]. ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʦʣʠ ʨʦʩʪʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚ ʛʝʥʝʟʝ ʆʉʉ, ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ FGF2 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʛʠʧʝʨʪʨʦʬʠʝʡ ʤʠʦʢʘʨʜʘ ʠ ʦʙʣʘʜʘʝʪ ʢʘʨʜʠʦʧʨʦʪʝʢʪʠʚʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʘ 

ʘʢʪʠʚʘʮʠʷ TGFɓ1 ʚ ʧʦʚʨʝʞʜʝʥʥʳʭ ʢʘʨʜʠʦʤʠʦʮʠʪʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʢʘʨʜʠʦʩʢʣʝʨʦʟʘ ʠ ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ [6]. ʂʦʣʣʘʛʝʥ III  ʪʠʧʘ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʧʨʦʜʫʮʠʨʫʝʪʩʷ ʦʩʪʝʦʙʣʘʩʪʘʤʠ ʠ ʚʣʠʷʝʪ ʥʘ ʦʩʪʝʦ-

ʛʝʥʝʟ ʠ ʪʨʦʤʙʦʮʠʪʦʧʦʵʟ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʦʣʣʘʛʝʥʘ III  ʪʠʧʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩʦ ʩʥʠ-

ʞʝʥʠʝʤ ʵʣʘʩʪʠʯʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʠ ʧʦʚʳʰʝʥʠʝʤ ʨʠʩʢʦʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʤʝʨʪʠ [4].  ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʦ ʨʦʣʠ ʢʦʤʧʦʥʝʥʪʦʚ ʕʎʄ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄʇʅ ʚ ʛʝʥʝʟʝ 

ʆʉʉ ʪʨʝʙʫʶʪ ʫʪʦʯʥʝʥʠʷ, ʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʘʢʪʫʘʣʴʥʳ-

ʤʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʩʧʨʝʩʩʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʘ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʢʘʢ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʦʩʪʨʳʭ ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ Ph-

ʥʝʛʘʪʠʚʥʳʤʠ ʤʠʝʣʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʠʣʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠ ʠʤʤʫʥʦʛʠʩʪʦ-

ʭʠʤʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ 113 ʪʨʝʧʘʥʦʙʠʦʧʩʠʡ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʘʮʠʝʥʪʦʚ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʟʘ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 

2022 ʛʦʜʳ (53 ʤʫʞʯʠʥ ʠ 60 ʞʝʥʱʠʥ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ 57,4Ñ13,2 ʣʝʪ ʠ 54,8Ñ13,5 ʣʝʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ: ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʜʠʘʛʥʦʟ Ph-ʥʝʛʘʪʠʚʥʦʛʦ ʄʇʅ (ʀʇ, ʕʊ, ʇʄʌ, ʄʇʅ ʥʝʢʣʘʩ-

ʩʠʬʠʮʠʨʫʝʤʦʛʦ), ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʷʭ 4-ʛʦ ʠʟʜʘʥʠʷ ʂʣʘʩʩʠʬʠʢʘʮʠʠ ɺʆɿ ʦʧʫʭʦʣʝʡ 

ʛʝʤʦʧʦʵʪʠʯʝʩʢʦʡ ʠ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʝʡ [10] (ʢʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʫʪʘʮʠʠ JAK2V617F, CARL (1,2), MPL ʚʟʷʪʳ ʠʟ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ); ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʧʘʮʠʝʥʪʦʚ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʧʫʙʣʠʢʘʮʠʶ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʦʪʢʨʳʪʦʡ ʧʝʯʘʪʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʘʥʦʥʠʤʥʦʩʪʠ. 

ʂʨʠʪʝʨʠʡ ʠʩʢʣʶʯʝʥʠʷ: ʮʠʪʦʨʝʜʫʢʪʠʚʥʘʷ ʪʝʨʘʧʠʷ ʜʦ ʪʨʝʧʘʥʦʙʠʦʧʩʠʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ; ʦʪʩʫʪʩʪʚʠʝ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʧʘʮʠʝʥʪʦʚ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʧʫʙʣʠʢʘʮʠʶ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʪ-

ʢʨʳʪʦʡ ʧʝʯʘʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʜʦʙʨʝʥʦ ʣʦʢʘʣʴʥʳʤ ʵʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʌɻɹʆʋ ɺʆ ʖʋɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 

(ʧʨʦʪʦʢʦʣ ˉ 11 ʦʪ 05.10.2020). 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʪʝʭʥʠʢʘ ʧʨʦʚʝʜʝʥʘ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ: ʬʠʢʩʘʮʠʷ ʚ 10% ʟʘʙʫʬʝʨʝʥʥʦʤ ʬʦʨʤʘ-

ʣʠʥʝ, ʟʘʪʝʤ ʜʝʢʘʣʴʮʠʥʘʮʠʷ ʠ ʧʨʦʚʦʜʢʘ, ʟʘʣʠʚʢʘ ʚ ʧʘʨʘʬʠʥʦʚʳʝ ʙʣʦʢʠ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʠʢʨʦʪʦʤʥʳʭ ʩʨʝʟʦʚ 

ʪʦʣʱʠʥʦʡ 5 ʤʢʤ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʩ ʧʦʤʦʱʴʶ ʤʦʥʦ- ʣʠʙʦ ʧʦʣʠʢʣʦʥʘʣʴʥʳʭ 

ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ MMP2 (Y175, Epitomics, ʉʐɸ), MMP9 (EP1254, Epitomics, ʉʐɸ), TIMP1 (Abbiotec, ʉʐɸ), 

TIMP2 (Abbiotec, ʉʐɸ), FGF2 (AS24, GeneTex, ʉʐɸ) ʠ TGFɓ1 (7F6, GeneTex, ʉʐɸ), Collagen III  (FH-7A, 

GeneTex, ʉʐɸ), ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʜʝʪʝʢʮʠʠ UltraVIEW Universal (ʉʐɸ) ʩ ʭʨʦʤʦʛʝʥʦʤ DAB. ʆʮʠʬʨʦʚʢʘ ʤʠʢ-

ʨʦʧʨʝʧʘʨʘʪʦʚ ʧʨʦʠʟʚʝʜʝʥʘ ʚ ʛʠʩʪʦʩʢʘʥʝʨʝ PANNORAMICÈ 250 Flash III DX (3DHISTECH, ɺʝʥʛʨʠʷ). 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʛʠʩʪʦʩʢʘʥʦʚ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ ImageJ ʩ ʧʣʘʛʠʥʦʤ ICH 

Profiler. ɹʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ 5 ʛʠʩʪʦʬʦʪʦʛʨʘʬʠʡ ʩ ʢʘʞʜʦʛʦ ʪʨʝʧʘʥʦʙʠʦʧʪʘʪʘ ʩ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ 

ʫʯʘʩʪʢʦʚ (ʠʩʢʣʶʯʝʥʳ ʩʫʙʢʦʨʪʠʢʘʣʴʥʳʝ ʪʢʘʥʠ ʠ ʘʨʪʠʬʠʮʠʘʣʴʥʦ ʩʤʷʪʳʝ ʢʦʩʪʥʦʤʦʟʛʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ). 




