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ʅɸ ʕʂʉʇʈɽʉʉʀʖ ʄɽʊɸʃʃʆʇʈʆʊɽʀʅɸɿ 1, 9, 19 ʀ ʊʂɸʅɽɺʆɻʆ ʀʅɻʀɹʀʊʆʈɸ 1  
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ɸʥʥʦʪʘʮʠʷ. ɺʚʝʜʝʥʠʝ. ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʠ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʦʪʷʛʦ-

ʱʝʥʥʦʝ ʪʝʯʝʥʠʝ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ, ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʦʠʩʢʘ ʥʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʪʝʨʘʧʠʠ. 

ʅʘ ʬʦʥʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʣʴʪʝʨʘʮʠʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʝʩʪʨʫʢʮʠʠ ʥʝ ʪʦʣʴʢʦ ʘʮʠʥʘʨʥʳʝ ʢʣʝʪʢʠ, ʥʦ ʠ ʚʥʝʢʣʝ-

ʪʦʯʥʳʡ ʤʘʪʨʠʢʩ. ɺʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʣʠʬʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʠ ʥʘʣʠʯʠʝ ʨʦʩʪʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚ ʟʦʥʝ ʚʦʩʧʘʣʝʥʠʷ. Mg
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 ʘʢʪʠʚʠʨʫʝʪ ʬʝʨʤʝʥʪʳ ʵʥʝʨʛʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʪʝʟʝ ʈʅʂ ʠ ʙʝʣʢʦʚ. ʆʜʥʘʢʦ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʛʠ-

ʧʦʤʘʛʥʝʛʠʩʪʠʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʘʫʪʦʣʦʛʠʯʥʦʡ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʤʘʩʩʳ ʥʘ ʘʢʪʠʚ-

ʥʦʩʪʴ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ 1, 9, 19 ʠ ʪʢʘʥʝʚʦʛʦ ʠʥʛʠʙʠʪʦʨʘ 1 ʚ ʪʢʘʥʷʭ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʫ 

ʢʨʳʩ ʩ ʦʩʪʨʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʘʥʢʨʝʘʪʠʪʦʤ ʠ ʛʠʧʦʤʘʛʥʝʛʠʩʪʠʝʡ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʨʳʩʘʭ çɺʠʩʪʘʨè. ʂʨʠʪʝʨʠʝʤ ʚʢʣʶʯʝʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ 

ʚʥʫʪʨʠʵʨʠʪʨʦʮʠʪʘʨʥʦʛʦ ʤʘʛʥʠʷ ʥʠʞʝ 1,4 ʤʤʦʣʴ/ʣ, ʯʪʦ ʨʘʩʮʝʥʠʚʘʣʦʩʴ ʢʘʢ ʛʠʧʦʤʘʛʥʝʛʠʩʪʠʷ. ɾʠʚʦʪʥʳʭ 

ʧʦʜʝʣʠʣʠ ʥʘ 3 ʛʨʫʧʧʳ: ʦʧʳʪʥʫʶ ï 1,  ʚ ʢʦʪʦʨʦʡ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦ ʤʦʜʝʣʠʨʦʚʘʣʠ ʦʩʪʨʳʡ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʡ ʧʘʥʢʨʝʘʪʠʪ, ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʞʝʣʝʟʳ, ʢʦʥʪʨʦʣʴʥʫʶ ʩʝʨʠʶ ʠ ʦʧʳʪʥʫʶ ï 2 ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʦʙʦʛʘʱʝʥʥʦʡ ʘʫʪʦʣʦʛʠʯʥʦʡ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʤʘʩʩʳ ʥʘ ʬʦʥʝ ʧʦʚʨʝʞʜʝʥʠʷ ʞʝʣʝʟʳ. ʅʘ 7 ʩʫʪʢʠ 

ʞʠʚʦʪʥʳʭ ʚʚrʦʜʠʣʠ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʊʢʘʥʠ ʞʝʣʝʟʳ ʠʩʩʣʝʜʦʚʘʣʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ 

ʧʨʝʜʤʝʪ ʵʢʩʧʨʝʩʩʠʠ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ 1,9,19 ʠ ʠʭ ʪʢʘʥʝʚʦʛʦ ʠʥʛʠʙʠʪʦʨʘ 1. ʇʨʦʛʨʘʤʤʦʡ ZEN 

Image Analysis ʧʦʜʩʯʠʪʳʚʘʣʠ ʧʨʦʮʝʥʪ ʧʣʦʱʘʜʠ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘ-

ʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ StatTech. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʬʦʥʝ ʦʩʪ-

ʨʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʵʢʩʧʨʝʩʩʠʷ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ 1, 19, 19 ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ 

ʤʦʞʝʪ ʨʘʩʮʝʥʠʚʘʪʴʩʷ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʜʝʩʪʨʫʢʮʠʠ, ʘ ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʪʢʘʥʝʚʦʛʦ ʠʥʛʠʙʠʪʦʨʘ ʤʝʪʘʣ-

ʣʦʧʨʦʪʝʠʥʘʟ 1, ʢʘʢ ʬʘʢʪʦʨ ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʠʟʙʳʪʦʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ. 

ʇʨʠʤʝʥʝʥʠʝ ʦʙʦʛʘʱʝʥʥʦʡ ʘʫʪʦʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʤʘʩʩʳ ʥʘ ʬʦʥʝ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝ-

ʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʚʩʝʭ, ʠʟʫʯʘʝʤʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ ʠ ʪʢʘʥʝʚʦʛʦ ʠʥʛʠʙʠʪʦʨʘ 1. ɺʳʚʦʜʳ. ʃʦʢʘʣʴʥʦʝ ʧʨʠ-

ʤʝʥʝʥʠʝ ʦʙʦʛʘʱʝʥʥʦʡ ʘʫʪʦʣʦʛʠʯʥʦʡ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʤʘʩʩʳ ʫ ʢʨʳʩ ʩ ʧʘʥʢʨʝʘʪʠʪʦʤ ʠ ʛʠʧʦʤʘʛʥʝʛʠʩʪʠʝʡ 

ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʧʣʦʱʘʜʠ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʝʥʝʝ ʜʨʫʛʠʭ ʢ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʝ 1, ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦʝ ʟʥʘʯʠʤʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢ ʤʝʪʘʣʣʦʧʨʦʠʪʝʠʥʘʟʘʤ  9, 19 ʠ ʪʢʘʥʝʚʦʤʫ ʠʥʛʠʙʠʪʦʨʫ 1. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʦʛʘʱʝʥʥʘʷ ʘʫʪʦʣʦʛʠʯʥʘʷ ʪʨʦʙʦʮʠʪʘʨʥʘʷ ʤʘʩʩʘ, ʤʘʪʨʠʢʩʥʳʝ ʤʝʪʘʣʣʦʧʨʦʪʝʠ-

ʥʘʟʳ, ʦʩʪʨʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʘʥʢʨʝʘʪʠʪ. 
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Abstract. Introduction. The study of mechanisms and conditions under which the aggravated course of 

acute pancreatitis can be observed is an integral part of the search for new principles of therapy. Against the 

background of inflammatory alteration, not only acinar cells but also extracellular matrix undergo destruction. 

An important component for the creation of proliferation is the energy supply and the presence of growth factors 

in the inflammation zone. Mg
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 activates energy-generating enzymes and is involved in RNA and protein syn-

thesis. However, about half of the world population is hypomagnesaemic. The purpose of the study was to eval-

uate the effect of autologous platelet mass on the activity of matrix metalloproteinases 1, 9, 19 and tissue inhibi-

tor 1 in pancreatic tissues of rats with acute experimental pancreatitis and hypomagnesaemia. Materials and 
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methods of research. Experiments were performed on Wistar rats. The inclusion criterion was determination of 

intraerythrocytic magnesium level below 1.4 mmol/l, which was regarded as hypomagnesaemia. The animals 

were divided into 3 groups: experimental group 1, in which acute experimental pancreatitis was intraoperatively 

modeled using mechanical damage of the gland; control series and experimental group 2 with the use of enriched 

autologous platelet mass on the background of gland damage. On the 7th day the animals were taken out of the 

experiment. The gland tissues were examined using immunohistochemical method for the expression of matrix 

metalloproteinases 1,9,19 and their tissue inhibitor 1. The percentage of the area of immunoreactive material was 

calculated by the ZEN Image Analysis programme. Statistical processing of the data was performed using the 

StatTech programme. Results and their discussion. Against the background of acute experimental pancreatitis, 

the expression of matrix metalloproteinases 1, 19, 19 increases, which can be regarded as a manifestation of de-

struction, while the increased expression of tissue inhibitor of metalloproteinases 1 can be considered as a factor 

which limits the excessive activity of matrix metalloproteinases. Application of enriched autothrombocytic mass 

against the background of acute pancreatitis leads to decrease of activity of all studied metalloproteinases and 

tissue inhibitor 1. Conclusions. Local application of enriched autologous platelet mass in rats with pancreatitis 

and hypomagnesaemia causes immunoreactive material area decrease which is less than others to metallopro-

teinase 1 and relatively uniform significant decrease to metalloproteinases 9, 19 and tissue inhibitor 1. 

Keywords: enriched autologous thrombocyte mass, matrix metalloproteinases, acute experimental pan-

creatitis. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʙʦʛʘʱʝʥʥʦʡ ʘʫʪʦʣʦʛʠʯʥʦʡ ʪʨʦʤ-

ʙʦʮʠʪʘʨʥʦʡ ʤʘʩʩʳ (ʆɸʊʄ) ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʟʘʞʠʚʣʝʥʠʷ ʪʢʘʥʝʡ ʚ ʟʦʥʝ ʦʩʪʨʦʛʦ ʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ 

[1,4,8,10,13]. ʆɸʊʄ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʘʟʤʝʥʥʫʶ ʬʨʘʢʮʠʶ ʢʨʦʚʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʥʦʨʤʝ ʩʦʜʝʨʞʘʥʠʝʤ ʪʨʦʤʙʦʮʠʪʦʚ[5]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʨʘʥʫʣʳ ʘʫʪʦʣʦʛʠʯʥʦʡ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʤʘʩʩʳ ʩʦʜʝʨʞʘʪ: ʨʦʩʪʦʚʳʡ ʬʘʢʪʦʨ ʥɻ-

ʜʦʪʝʣʠʷ ʩʦʩʫʜʦʚ (VEGF), ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʨʦʩʪʘ 1 (TGFɓ1), ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʳʡ ʬʘʢʪʦʨ 

ʨʦʩʪʘ 1 (IGF1), ʵʥʜʦʪʝʣʠʘʣʴʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ, ʢʦʪʦʨʳʝ ʟʘʧʫʩʢʘʶʪ  ʠ ʫʩʢʦʨʷʶʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʪʢʘʥʝʡ 

[1]. ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʧʨʦʣʠʬʝʨʘʮʠʠ ʪʢʘʥʠ ʷʚʣʷʝʪʩʷ ʘʜʝʢʚʘʪʥʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʕʩʩʝʥʮʠʘʣʴʥʳʡ ʤʘʢʨʦʵʣʝʤʝʥʪ ʤʘʛʥʠʡ ʚʳʩʪʫʧʘʝʪ ʘʢʪʠʚʘʪʦʨʦʤ ʙʦʣʝʝ 300 ʬʝʨʤʝʥʪʦʚ ʵʥʝʨʛʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʪʝʟʝ ʈʅʂ ʠ ʙʝʣʢʦʚ [2,11,14]. ʄʝʞʜʫ ʪʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

50% ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʠʤʝʶʪ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʛʠʧʦʤʘʛʥʝʛʠʩʪʠʶ, ʯʪʦ, ʚʠʜʠʤʦ, 

ʚʣʠʷʝʪ ʥʘ ʨʝʧʘʨʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ, ʚʢʣʶʯʘʷ, ʚʦʩʧʘʣʝʥʠʝ ʚ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ [7]. 

ʇʨʠ ʦʩʪʨʦʤ ʧʘʥʢʨʝʘʪʠʪʝ ʚʳʨʘʞʝʥʥʳʝ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʘʮʠʥʘʨʥʳʭ 

ʢʣʝʪʦʢ, ʥʦ ʠ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʤ ʤʘʪʨʠʢʩʝ (ɺʂʄ), ʯʪʦ ʚʳʟʳʚʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʢʘʥʠ, 

ʘʢʪʠʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʪʦʨʦʛʦ ʚʳʩʪʫʧʘʶʪ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ [1,4]. ʆʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-

ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʦʩʪʨʦʤ ʧʘʥʢʨʝʘʪʠʪʝ ʥʘ ʬʦʥʝ ʛʠʧʦʤʘʛʥʝʛʠʩʪʠʠ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʦʣʥʦ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʘʫʪʦʣʦʛʠʯʥʦʡ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʤʘʩʩʳ ʥʘ ʘʢʪʠʚ-

ʥʦʩʪʴ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ 1, 9, 19 (ʄʄʇ1, ʄʄʇ9, ʄʄʇ 19) ʠ ʪʢʘʥʝʚʦʛʦ ʠʥʛʠʙʠʪʦʨʘ ʤʘʪ-

ʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʟ1 (ʊʀʄʇ1) ʚ ʪʢʘʥʷʭ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʢʨʳʩ ʩ ʦʩʪʨʳʤ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʤ ʧʘʥʢʨʝʘʪʠʪʦʤ ʠ ʛʠʧʦʤʘʛʥʝʛʠʩʪʠʝʡ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʢʨʳʩʘʭ ʣʠʥʠʠ çɺʠʩʪʘʨè ʤʘʩ-

ʩʦʡ 235Ñ11 ʛʨʘʤʤ. ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ ʩ ʞʠʚʦʪʥʳʤʠ ʩʦʙʣʶʜʘʣʠʩʴ ʥʦʨʤʘʪʠʚʳ ɻʆʉʊʘ ˉ 

33215-2014 ʦʪ 01.07.2016 çʇʨʘʚʠʣʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʤʝʱʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨ ʧʨʠ ʨʘʙʦʪʝ ʩ ʣʘ-

ʙʦʨʘʪʦʨʥʳʤʠ ʞʠʚʦʪʥʳʤʠè ʠ ʪʨʝʙʦʚʘʥʠʷ ʉʘʥʇʠʅ 2.2.1 .3218-14 ʦʪ 29 ʘʚʛʫʩʪʘ 2014 ˉ51 çʉʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʪʨʦʡʩʪʚʫ, ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʣʠʥʠʢ ʠ ʚʠʚʘʨʠʝʚè. ɼʘʥʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʩʦʛʣʘʩʦʚʘʥʘ ʩ ʣʦʢʘʣʴʥʳʤ ʵʪʠʯʝ-

ʩʢʠʤ ʢʦʤʠʪʝʪ ʌɻɹʆʋ ɺʆ ɺʦʣʛɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʌ, ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ IRB 00005839 IORG 

0004900 (OHRP), ʩʧʨʘʚʢʘ ˉ2022ù109 ʦʪ 18.02.2022 ʛ. 

ʆʧʝʨʘʪʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʦʚʦʜʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʦʤʝʪʘʨʘ ʠ ʣʠʜʦʢʘʠʥʘ, ʜʦʟʠʨʦʚʢʘ ʧʦʜʙʠ-

ʨʘʣʘʩʴ ʩʦʛʣʘʩʥʦ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʧʨʝʧʘʨʘʪʦʚ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ  

ʢʨʳʩ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʤʘʛʥʠʷ ʚ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʤʘʩʩʝ ʢʨʦʚʠ ʠʟ ʧʦʜʢʣʶʯʠʯʥʦʡ ʚʝʥʳ ʧʦ ʤʝʪʦʜʠʢʝ 

ʂʘʤʳʰʥʠʢʦʚʘ ɺ.ʉ. (2009 ʛ.). ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʢʦʩʚʝʥʥʦ ʩʫʜʠʪʴ ʦ ʟʘʧʘʩʘʭ ʤʘʛʥʠʷ ʚ ʪʢʘʥʷʭ ʦʨʛʘ-

ʥʠʟʤʘ, ʧʦʩʢʦʣʴʢʫ ʦʜʥʠʤ ʠʟ ʤʘʛʥʠʝʚʳʭ ʜʝʧʦ ʚ ʦʨʛʘʥʠʟʤʝ ʚʳʩʪʫʧʘʝʪ ʵʨʠʪʨʦʮʠʪ. ʂʨʠʪʝʨʠʝʤ ʚʢʣʶʯʝʥʠʷ 

ʞʠʚʦʪʥʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʚʥʫʪʨʠʵʨʠʪʨʦʮʠʪʘʨʥʦʛʦ ʤʘʛʥʠʷ ʥʠʞʝ 1,4 ʤʤʦʣʴ/ʣ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 16 ʢʨʳʩ ʩ   ʛʠʧʦʤʘʛʥʝʛʠʩʪʠʝʡ.  

ʆʩʪʨʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʘʥʢʨʝʘʪʠʪ ʤʦʜʝʣʠʨʦʚʘʣʠ ʧʦ ʤʝʪʦʜʫ ʃ.ʅ. ʈʦʛʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ (2021 

ʛ.) ʥʘ 12 ʢʨʳʩʘʭ [5]. ɺ ʛʨʫʧʧʫ ʩ ʦʩʪʨʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʘʥʢʨʝʘʪʠʪʦʤ (ʆʕʇ) ʚʦʰʣʦ 8 ʢʨʳʩ. ʋ ʜʨʫ-

ʛʠʭ 4 ʦʧʳʪʥʳʭ ʢʨʳʩ ʧʝʨʝʜ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʘʥʢʨʝʘʪʠʪʘ ʟʘʙʠʨʘʣʠ ʢʨʦʚʴ ʠʟ ʧʦʜʢʣʶʯʠʯʥʦʡ ʚʝʥʳ ʚ ʩʪʝ-

ʨʠʣʴʥʫʶ ʧʨʦʙʠʨʢʫ ʩ 5% ʮʠʪʨʘʪʦʤ ʥʘʪʨʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʆɸʊʄ, ʧʫʪʸʤ ʜʚʦʡʥʦʛʦ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ 

[11].  




