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ɸʂʊʀɺʅʆʉʊʔ ʄɽʊɸʃʃʆʇʈʆʊɽʀʅɸɿ 1,9, 19 ʀ ʀʍ ʊʂɸʅɽɺʆɻʆ ʀʅɻʀɹʀʊʆʈɸ  

ɺ ʉʆʉʋɼʀʉʊʆʄ ʂʃʋɹʆʏʂɽ, ʇʈʆʂʉʀʄɸʃʔʅʆʄ ʀ ɼʀʉʊɸʃʔʅʆʄ ʂɸʅɸʃʔʎɸʍ  

ʅɽʌʈʆʅɸ ʋ ʂʈʓʉ ʇʈʀ ɼɽʉʊʈʋʂʊʀɺʅʆ-ɺʆʉʇɸʃʀʊɽʃʔʅʆʄ ʇʈʆʎɽʉʉɽ  

ɺ ʉʀʉʊɽʄɽ ʄʆʏɽʆɹʈɸɿʆɺɸʅʀʗ 

 

ʆ.ʉ. ʌʀʃʆʅɽʅʂʆ 

 

ʌɻɹʆʋ ɺʆ çɺʦʣʛɻʄʋè ʄʠʥʠʩʪʝʨʩʪʚʘ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ  ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ,  

ʧʣʦʱʘʜʴ ʇʘʚʰʠʭ ɹʦʨʮʦʚ, ʜ. 1, ɺʦʣʛʦʛʨʘʜ, 400066, ʈʦʩʩʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺʚʝʜʝʥʠʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʘʪʨʠʢʩʥʳʝ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝ-

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʢʘʥʝʡ ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʘ ʨʦʣʴ ʤʝʪʘʣ-

ʣʦʧʨʦʪʝʠʥʘʟ ʚ ʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʥʝʬʨʦʥʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʦʤʝʦʢʠʥʝʟʘ, ʪʘʢ ʢʘʢ 

ʤʘʪʨʠʢʩʥʳʝ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʢʘʥʝʡ  ʧʨʠ ʦʩʪʨʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘ-

ʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʚ ʧʦʯʢʝ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʤʝʪʘʣʣʦʧʨʦʪʢʠʥʘʟ ʠ ʪʢʘʥʝ-

ʚʦʛʦ ʠʥʛʠʙʠʪʦʨʘ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ 1 ʚ ʩʦʩʫʜʠʩʪʦʤ ʢʣʫʙʦʯʢʝ, ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʠ ʜʠʩʪʘʣʴʥʦʤ ʢʘʥʘʣʴʮʘʭ 

ʥʝʬʨʦʥʘ ʧʨʠ ʜʝʩʪʨʫʢʪʠʚʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʧʦʯʢʘʭ ʫ ʢʨʳʩ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ 30 ʢʨʳʩʘʭ ʣʠʥʠʠ Wistar ʤʘʩʩʦʡ 300-400 ʛ, ʧʦʜʝʣʝʥʥʳʭ ʥʘ 2 ʛʨʫʧʧʳ. 

ɾʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʚ ʢʣʝʪʢʘʭ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʢ ʧʠʱʝ ʠ ʚʦʜʝ 

ʥʘ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ, ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ GLP ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʈʌ (ʇʨʠʢʘʟ 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʦʪ 01.04.2016 ˉ 199ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ ʥʘʜʣʝʞʘʱʝʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠ-

ʢʠè). ʈʘʙʦʪʘ ʩ ʞʠʚʦʪʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʧʨʘʚʠʣʘʤ ɽʚʨʦʧʝʡʩʢʦʡ ʂʦʥʚʝʥʮʠʠ ET/S 129? 1989 ʠ ʜʠʨʝʢʪʠ-

ʚʘʤ 86/609 ESC. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʠʥʮʠʧʘʤʠ ɹʘʟʝʣʴʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ ʠ ʨʝ-

ʢʦʤʝʥʜʘʮʠʷʤʠ ʣʦʢʘʣʴʥʦʛʦ ʵʪʠʯʝʩʢʦʛʦ ʢʦʤʠʪʝʪʘ ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʢʣʠʥʠʢʠ ʌɻɹʆʋ ɺʆ çɺʦʣʛɻʄʋè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʩʧʨʘʚʢʘ ˉ 2021/001 ʦʪ 12.01.2021). ɺʩʝ ʞʠʚʦʪʥʳʝ ʚʳʚʦʜʷʪʩʷ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʫʪʝʤ 

ʵʚʪʘʥʘʟʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʦʢʩʠʯʝʩʢʦʡ ʜʦʟʳ ʨʦʤʝʪʘʨ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʦʩʪʘʥʦʚʢʫ ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ.  

ʄʦʜʝʣʠʨʦʚʘʣʠ ʜʝʩʪʨʫʢʪʠʚʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʫʪʝʤ  ʚʚʝʜʝʥʠʷ ʚ ʤʦʯʝʚʦʡ ʧʫʟʳʨʴ 0,15 ʤʣ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʘʫʪʦʢʘʣʦʚʳʤʠ ʤʘʩʩʘʤʠ ʚ ʨʘʟʚʝʜʝʥʠʠ 1:10. 8 ʢʨʳʩ ʙʳʣʠ ʢʦʥʪʨʦʣʴʥʳʤʠ, ʢʦʪʦʨʳʤ 

ʚʳʧʦʣʥʷʣʠ ʚʩʝ ʤʘʥʠʧʫʣʷʮʠʠ, ʯʪʦ ʠ  ʦʧʳʪʥʳʤ, ʥʦ ʥʝ ʤʦʜʝʣʠʨʦʚʘʣʠ ʧʘʪʦʣʦʛʠʶ. ɸʢʪʠʚʥʦʩʪʴ ʤʝʪʘʣʣʦʧʨʦ-

ʪʝʠʥʘʟ ʠ ʠʭ ʪʢʘʥʝʚʦʛʦ ʠʥʛʠʙʠʪʦʨʘ ʦʧʨʝʜʝʣʷʣʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ʕʢʩʧʨʝʩʩʠʶ ʠʟʫʯʘʣʠ  

ʧʫʪʝʤ ʧʦʜʩʯʸʪʘ ʯʠʩʣʘ ʘʥʪʠʛʝʥʧʦʟʠʪʠʚʥʳʭ ʢʣʝʪʦʢ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʭ ʦʢʨʘʩʢʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʨʦʠʟʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ çStatistika 7.0è. ʆʧʨʝʜʝʣʷʣʠ ʧʘʨʘʤʝʪʨʳ ʤʝʜʠʘʥʳ, ʘ ʪʘʢʞʝ ʧʝʨʚʳʡ ʠ 

ʪʨʝʪʠʡ ʢʚʘʨʪʠʣʠ, U ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ. ɼʦʩʪʦʚʝʨʥʳʤʠ  ʩʯʠʪʘʣʠʩʴ ʨʘʟʣʠʯʠʷ ʧʨʠ ʨÒ0,05. ʈʝʟʫʣʴʪʘ-

ʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʯʝʨʝʟ 31 ʩʫʪʢʠ ʩ ʤʦʤʝʥʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʦʩʫʜʠ-

ʩʪʦʤ ʢʣʫʙʦʯʢʝ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʯʠʩʣʦ ʘʥʪʠʛʝʥʧʦʟʠʪʠʚʥʳʭ ʢʣʝʪʦʢ ʢ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ 1,9,19 

ʠ ʪʢʘʥʝʚʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ 1, ʧʦʚʳʰʘʣʘʩʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʭ ʵʢʩʧʨʝʩʩʠʠ. ɺ ʧʨʦʢʩʠ-

ʤʘʣʴʥʦʤ ʠ ʜʠʩʪʘʣʴʥʦʤ ʢʘʥʘʣʴʮʘʭ ʚʳʷʚʣʷʣʦʩʴ ʚʦʟʨʘʩʪʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ 

19, ʥʦ ʩʥʠʞʘʣʘʩʴ ʘʢʪʠʚʥʦʩʪʴ ï ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ 1 ʠ ʪʢʘʥʝʚʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʤʝʪʘʣʣʦʧʨʦ-

ʪʝʠʥʘʟ 1, ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ 9, ʜʝʤʦʥʩʪʨʠʨʫʷ ʨʘʟʥʫʶ 

ʩʪʝʧʝʥʴ ʚʦʚʣʝʯʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʦʪʜʝʣʦʚ ʥʝʬʨʦʥʘ ʚ ʧʘʪʦʛʝʥʝʟ ʜʝʩʪʨʫʢʪʠʚʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʩʠʩʪʝʤʝ ʤʦʯʝʦʙʨʘʟʦʚʘʥʠʷ. ɺʳʚʦʜʳ. ʂʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʝ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʢʠʥʝʟʘ ʧʫʪʝʤ ʬʠʣʴʪʨʘʮʠʠ, ʩʝʢʨʝʮʠʠ, ʵʢʩʢʨʝʮʠʠ, ʨʝʟʦʨʙʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟ 

ʧʝʨʚʠʯʥʦʡ ʤʦʯʠ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʨʠʢʩʥʳʝ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ, ʩʦʩʫʜʠʩʪʳʡ ʢʣʫʙʦʯʝʢ, ʜʠʩʪʘʣʴʥʳʡ ʠ ʧʨʦ-

ʢʩʠʤʘʣʴʥʳʡ ʦʪʜʝʣ ʥʝʬʨʦʥʘ. 
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ACTIVITY OF METALLOPROTEINASES 1,9, 19 AND THEIR TISSUES INHIBITOR IN CHOROID 

GLOMUS, PROXIMAL AND DISTAL NEPHRON TUBULES IN RATS AT DESTRUCTIVE  

INFLAMMATION PROCESS IN THE URINARY SYSTEM  

 

O.S. FILONENKO 

 

Federal State Budgetary Institution of Higher Education çVolgograd State Medical Universityè of the Ministry 

of Healthcare of the Russian Federation, 1 Pavshikh Bortsov Square, Volgograd, 400066, Russia 

 

Abstract. Introduction. It is known that matrix metalloproteinases play a significant role in tissue re-

modeling at inflammation. To the date, the role of metalloproteinases in various nephron structures for support-

ing the main parameters of homeokinesis has not been sufficiently studied, since matrix metalloproteinases are 

involved in tissue remodeling at acute and chronic kidney inflammation processes. Purpose of the research was 

to determine the activity of metalloproteinases and metalloproteinases1 tissue inhibitor in choroid glomus, prox-

imal and distal nephron tubules at destructive inflammatory process in ratsô kidneys. Materials and methods of 

the research. The study was conducted on 30 Wistar rats weighing 300-400 g which were divided into 2 groups. 

The animals were kept under standard vivarium conditions with free access to food and water  according to GLP 

at preclinical studies in the Russian Federation (the order ˉ 199n of Ministry of Healthcare of Russia from 

01.04.2016 çOn approving the rules of good laboratory practiceè). Work with animals corresponded to the ETS 

ˉ 129 rule of the European Convention from 1989 and directives of 86/609 of ESC. The research was conduct-

ed in accordance with the principles of Basel Declaration and recommendations of the local ethics committee of 

the University Clinic belonging to Federal State Budgetary Educational Institution of Higher Education ñVolgo-

grad State Medical Universityò of Ministry of Healthcare of Russia (reference ˉ 2021/001 from 12.01.2021). 

All animals are taken from the experiment by eutanasia using a toxic dose of rometar which causes respiratory 

arrest. The destructive inflammatory process was modelled by administering 0.15 ml of 1:10 physiological solu-

tion with autofeces into the bladder. 8  rats were in the control group, that is, they were performed the same ma-

nipulations as the rats of the experimental group but pathology was not modeled in them. Activity of 

metalloproteinases and their tissue inhibitor were determined using immunohistochemical method. The expres-

sion was studied by calculating the quantity of anti-genepositive cells and their staining intensity. Statistical 

analysis was conducted using ñStatistika 7.0ò software. Mediana parameters, first and third quartiles and Mann-

Whitney U-criterion were calculated. Differences at ʨÒ0,05 were considered significant. Results and their dis-

cussion. The study showed that the number of MMP1,9,19 and TIMP 1 anti-genepositive cells  in choroid 

glomus increased in 31 days after modeling and their expression intensity also increased. MMP19 activity in-

crease and MMP1 and TIMP1 activity decrease were revealed in proximal and distal tubules, MMP9 activity 

remaining constant, which shows different degree of involvement of the studied nephron parts into urinary sys-

tem destructive-inflammatory process pathogenesis. Conclusion. Every component performs specific functions 

aimed at homeokinesis support using components filtration, secretion, excretion and resorption from primary 

urine. 

Key words: matrix metalloproteinases, choroid glomus, distal and proximal parts of nephron. 

 

ɸʣʴʪʝʨʘʮʠʷ ï ʥʘʯʘʣʴʥʦʝ ʟʚʝʥʦ ʧʘʪʦʛʝʥʝʟʘ ʚʦʩʧʘʣʝʥʠʷ. ʇʝʨʚʠʯʥʳʡ ʢʦʥʪʘʢʪ ʩ ʬʣʦʛʦʛʝʥʥʳʤ ʬʘʢʪʦ-

ʨʦʤ ʦʧʨʝʜʝʣʷʝʪ ʩʧʝʮʠʬʠʢʫ ʤʝʭʘʥʠʟʤʦʚ ʜʝʩʪʨʫʢʮʠʠ ʪʢʘʥʝʡ. ʋʛʣʫʙʣʝʥʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʦʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ (ʄʄʇ). ʄʝʪʘʣʣʦ-

ʧʨʦʪʝʠʥʘʟʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʢʘʢ ʚ ʜʝʩʪʨʫʢʮʠʠ, ʪʘʢ ʠ ʚ ʨʝʧʘʨʘʮʠʠ ʪʢʘʥʝʡ [1]. ʅʘʠʤʝʥʝʝ ʠʟʫʯʝʥʘ ʨʦʣʴ 

ʤʘʪʨʠʢʩʘ ʚ ʥʘʨʫʰʝʥʠʠ  ʬʫʥʢʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʨʦʥʘ ʠ ʦʩʦʙʝʥʥʦ ʨʦʣʴ ʄʄʇ, ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ 

ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ ʤʘʪʨʠʢʩʘ. ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ: ʫʨʦʚʥʷ ʮʠʪʦʢʠ-

ʥʦʚ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʛʦʨʤʦʥʦʚ, ʪʢʘʥʝʚʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ (ʊʀʄʇ1) ʠ ʜʨ. ɺ 

ʟʦʥʝ ʜʝʩʪʨʫʢʪʠʚʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʷʜʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʚʢʣʶʯʘʷ ʧʦʯʢʠ, ʞʝʣʫʜʦʢ, ʤʠʦ-

ʢʘʨʜ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʥʘʨʫʰʝʥʠʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʥʝʬʨʠʪʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ ʚ ʢʨʦʚʠ ʠ 

ʤʦʯʝ [8]. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʚ ʢʘʢʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʥʝʬʨʦʥʘ ʥʘʨʫʰʘʝʪ-

ʩʷ ʩʪʨʫʢʪʫʨʘ ʤʘʪʨʠʢʩʘ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʬʫʥʢʮʠʠ ʧʦʯʝʢ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʄʄʇ1, ʄʄʇ9, ʄʄʇ19, ʠʭ ʪʢʘʥʝʚʦʛʦ ʠʥʛʠʙʠʪʦʨʘ ʚ 

ʩʦʩʫʜʠʩʪʦʤ ʢʣʫʙʦʯʢʝ, ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʠ ʜʠʩʪʘʣʴʥʦʤ ʢʘʥʘʣʴʮʘʭ ʥʝʬʨʦʥʘ ʧʨʠ ʜʝʩʪʨʫʢʪʠʚʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʩʠʩʪʝʤʝ ʤʦʯʝʦʙʨʘʟʦʚʘʥʠʷ ʫ ʢʨʳʩ.   

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʚʳʧʦʣʥʝʥʳ ʥʘ 16 ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩʘʭ ʤʘʩ-

ʩʦʡ ʦʪ 275ʛ. ʜʦ 320ʛ. ʇʨʦʚʝʜʝʥʦ ʜʚʝ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɺ ʦʧʳʪʥʫʶ ʩʝʨʠʶ ʚʦʰʣʠ 8 ʢʨʳʩ ʥʘ ʢʦʪʦʨʳʭ 

ʧʦʜ ʨʦʤʝʪʘʨʦʤ ʠ ʣʠʜʦʢʘʠʥʦʤ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ. ʄʦʜʝʣʠʨʦʚʘʣʠ ʜʝʩʪʨʫʢʪʠʚʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦ-

ʮʝʩʩ ʚ ʩʠʩʪʝʤʝ ʤʦʯʝʦʙʨʘʟʦʚʘʥʠʷ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʤʦʯʝʚʦʡ ʧʫʟʳʨʴ ʚʟʚʝʩʠ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ 
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ʘʫʪʦʢʘʣʦʚʳʭ ʤʘʩʩ ʚ ʨʘʟʚʝʜʝʥʠʠ 1:10, ʪʨʠʞʜʳ ʧʨʦʬʠʣʴʪʨʦʚʘʥʥʦʡ ʯʝʨʝʟ ʪʨʠ ʩʣʦʷ ʤʘʨʣʠ ʚ ʦʙʲʝʤʝ 0,15 ʤʣ. 

ʆʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʧʫʪʝʤ ʦʢʨʘʰʠʚʘʥʠʷ ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ, ʵʦʟʠʥ-ʬʣʦʢʩʠʥʦʤ ʠ ʧʦ ʄʘʩʩʦʥʫ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʤʠʢʨʦʩʢʦʧʠ-

ʨʦʚʘʥʠʝʤ, ʦʙʱʝʝ ʫʚʝʣʠʯʝʥʠʝ 400. ɺʦ ʚʪʦʨʦʡ ʢʦʥʪʨʦʣʴʥʦʡ ʩʝʨʠʠ ʥʘ 8 ʢʨʳʩʘʭ ʚʳʧʦʣʥʷʣʠʩʴ ʚʩʝ ʤʘʥʠʧʫʣʷ-

ʮʠʠ, ʯʪʦ ʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʝʨʠʠ, ʥʦ ʥʝ ʤʦʜʝʣʠʨʦʚʘʣʩʷ ʜʝʩʪʨʫʢʪʠʚʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʈʘ-

ʙʦʪʘ ʩ ʞʠʚʦʪʥʳʤʠ   ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʥʦʨʤʘʪʠʚʘʤ ɻʆʉʊʘ 33215-2014 ʦʪ 01.07.2016 çʇʨʘʚʠʣʘ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʧʦʤʝʱʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨ ʧʨʠ ʨʘʙʦʪʝ ʩ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʞʠʚʦʪʥʳʤʠè, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ʉʘʥʇʠʅ 2.2.1.3218-14 ʦʪ 29 ʘʚʛʫʩʪʘ 2014 ˉ51 çʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʪʨʦʡʩʪ-

ʚʫ, ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʢʣʠʥʠʢ ʠ ʚʠʚʘʨʠʝʚè. ʕʪʠʯʝʩʢʘʷ ʵʢʩ-

ʧʝʨʪʠʟʘ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʝʥʦ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʣʦʢʘʣʴʥʳʤ ʵʪʠʯʝ-

ʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʌɻɹʆʋ ɺʆ ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄʠʥʟʜʨʘʚʘ ʈʦʩ-

ʩʠʠ, ʨʝʛ. ʥʦʤʝʨ IRB 00005839 ORG0004900 (OHRP), ʩʧʨʘʚʢʘ ˉ2021ù001 ʦʪ 12.01.2021ʛ. 

ɸʢʪʠʚʥʦʩʪʴ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ ʦʮʝʥʠʚʘʣʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʠ ʧʦʣʠʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ.  ɼʣʷ ʦʮʝʥʢʠ ʵʢʩʧʨʝʩʩʠʠ ʄʄʇ1, ʄʄʇ9, ʄʄʇ19 ʠ TʀMʇ1 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʤʝʪʦʜ, ʬʠʢʩʠʨʫʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʰʠʚʘʥʠʷ ʠ ʯʠʩʣʦ ʠʤʤʫʥʦʧʦʟʠ-

ʪʠʚʥʳʭ ʢʣʝʪʦʢ ʚ ʧʦʯʝʯʥʳʭ ʩʪʨʫʢʪʫʨʘʭ. ɺ ʧʨʦʮʝʩʩʝ ʦʮʝʥʢʠ   ʦʧʨʝʜʝʣʷʣʠ 100  ʢʣʝʪʦʢ ʠ ʜʘʣʝʝ ʚʳʯʠʩʣʷʣʠ, 

ʩʢʦʣʴʢʦ ʠʟ ʥʠʭ ʘʥʪʠʛʝʥʧʦʟʠʪʠʚʥʳʭ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʵʢʩʧʨʝʩʩʠʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʪʨʸʭ ʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ. ɺ 

ʩʨʝʟʘʭ ʦʧʨʝʜʝʣʷʣʠ ʫʜʝʣʴʥʦʝ ʯʠʩʣʦ (ʚ %) ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʢʨʘʰʝʥʥʳʭ ʢʣʝʪʦʢ ʚ 5-ʪʠ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʭ 

ʧʦʣʷʭ ʟʨʝʥʠʷ (Ó500 ʢʣʝʪʦʢ), ʠʩʧʦʣʴʟʫʷ ʦʢʫʣʷʨ 10 ʠ ʦʙʲʝʢʪʠʚ 10. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʚʩʝʤʫ ʦʙʨʘʟʮʫ ʧʦʯʢʠ ʩ ʧʦʩʣʝ-

ʜʫʶʱʠʤ ʫʩʨʝʜʥʝʥʠʝʤ, ʠʩʧʦʣʴʟʫʷ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʰʢʘʣʫ, ʛʜʝ 0 ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ ʥʝʛʘʪʠʚʥʘʷ ʨʝʘʢʮʠʷ 

(ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʦʢʨʘʰʠʚʘʥʠʷ), 1 ï ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ; 2 ï ʩʣʘʙʦʧʦʣʦʞʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʠʣʠ ʣʝʛʢʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ, 3 ïʫʤʝʨʝʥʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ (ʠʣʠ ʫʤʝʨʝʥʥʘʷ ʨʝʘʢʮʠʷ), 4 ï ʠʥʪʝʥʩʠʚʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʠʣʠ 

ʚʳʨʘʞʝʥʥʘʷ ʨʝʘʢʮʠʷ [6].  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ Excel 2013 (Microsoft) ʠ 

çStatistika 7.0è (StatSoft). ʈʘʩʩʯʠʪʳʚʘʣʠʩʴ ʧʘʨʘʤʝʪʨʳ ʤʝʜʠʘʥʳ (ʄʝ), ʘ ʪʘʢʞʝ ʧʝʨʚʳʡ ʠ ʪʨʝʪʠʡ ʢʚʘʨʪʠʣʠ 

(Q1 ʠ Q3). ʉʨʘʚʥʝʥʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ U ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ-ʋʠʪʥʠ. ɼʦʩʪʦʚʝʨʥʳʤʠ  ʩʯʠʪʘʣʠʩʴ ʨʘʟʣʠʯʠʷ ʧʨʠ ʨ Ò0,05.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʯʝʨʝʟ 31 ʩʫʪʢʠ ʩ ʤʦʤʝʥʪʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʠʩʪʝʤʝ ʤʦʯʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʢʘʥʷʭ ʧʦʯʝʢ ʚʳ-

ʷʚʣʷʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʢʣʝʪʦʢ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʥʝʢʨʦʟʫ, ʚ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʘʨʝʥ-

ʭʠʤʳ  ʠʤʝʣʦ ʤʝʩʪʦ ʩʢʦʧʣʝʥʠʝ ʢʣʝʪʦʢ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠʥʬʠʣʴʪʨʘʪʘ. ʇʨʠ ʵʪʦʤ, ʢʘʞʜʳʡ ʜʝʩʷʪʳʡ ʩʦʩʫʜʠ-

ʩʪʳʡ ʢʣʫʙʦʯʝʢ  ʫʤʝʨʝʥʥʦ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʘʥʘʣʴʮʳ ʫʪʦʣ-

ʱʝʥʳ, ʠʭ ʧʨʦʩʚʝʪ ʫʟʢʠʡ. ʇʨʦʩʚʝʪ ʟʘʧʦʣʥʝʥ ʵʦʟʠʥʦʬʠʣʴʥʳʤʠ ʛʦʤʦʛʝʥʥʳʤʠ ʤʘʩʩʘʤʠ. ɺ ʮʠʪʦʧʣʘʟʤʝ ʵʧʠ-

ʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʘʥʘʣʴʮʝʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʘʢʫʦʣʠʟʘʮʠʷ ʠ ʩʛʣʘʞʝʥʥʦʩʪʴ ʤʝʣʢʦʡ  ʠʩʯʝʨʯʝʥʥʦʩʪʠ (ʨʠʩ.  1). 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʜʠʩʪʘʣʴʥʳʭ ʢʘʥʘʣʴʮʘʭ ʥʝʬʨʦʥʘ ʚʳʷʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʄʄʇ1, 

ʄʄʇ9, ʄʄʇ19, ʊʀʄʇ1 ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʥʝʬʨʦʥʘ ʫ ʢʨʳʩ ʩ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʤ ʥʝʬʨʠʪʦʤ. 

 

 
 

ʈʠʩ.1. ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʧʦʯʢʠ ʢʨʳʩʳ ʯʝʨʝʟ 31 ʩʫʪʢʠ ʧʦʩʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺʘʢʫʦʣʠʟʘʮʠʷ  

ʚ ʮʠʪʦʧʣʘʟʤʝ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʘʥʘʣʴʮʝʚ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥ-ʬʣʦʢʩʠʥʦʤ. ʆʙʱʝʝ 

ʫʚʝʣʠʯʝʥʠʝ 400 

 


