
ɺɽʉʊʅʀʂ ʅʆɺʓʍ ʄɽɼʀʎʀʅʉʂʀʍ ʊɽʍʅʆʃʆɻʀʁ. ʕʣʝʢʪʨʦʥʥʦʝ ʠʟʜʘʥʠʝ ï 2023 ï N 5 

JOURNAL OF NEW MEDICAL TECHNOLOGIES, eEdition ï 2023 ï N 5 
 

ʋɼʂ: 61 DOI: 10.24412/2075-4094-2023-5-1-11 EDN  JVZHVT **
 

**  

 

ʇʈʆʌʀʃɸʂʊʀʂɸ ʉʊʈɽʉʉɸ ʋ ɺʈɸʏɽʁ ʂʆʃʃʆʀɼʅʓʄ ʉɽʈɽɹʈʆʄ 

(ʢʨʘʪʢʦʝ ʩʦʦʙʱʝʥʠʝ) 

 

ɸ.ɸ. ʍɸɼɸʈʎɽɺ
*, **
, ʌ.ʉ. ɼɸʊʀɽɺɸ

**
, ʊ.ɺ. ʏɽʉʊʅʆɺɸ

***
, ɺ.ɸ. ʍɸɼɸʈʎɽɺ

*, ****
,  

ɹ.ɻ. ɺɸʃɽʅʊʀʅʆɺ
****  

 
*
ʊʫʣʴʩʢʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ çɸʢʘʜʝʤʠʷ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ  

ʥʘʫʢè, ʫʣ. ʉʤʠʜʦʚʠʯ, ʜ. 12, ʛ. ʊʫʣʘ, 300028, ʈʦʩʩʠʷ 
**
ʀʥʩʪʠʪʫʪ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɺʣʘʜʠʢʘʚʢʘʟʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ, 

ʫʣ. ʇʫʰʢʠʥʩʢʘʷ, 47, ʛ. ɺʣʘʜʠʢʘʚʢʘʟ, ʈʉʆ-ɸʣʘʥʠʷ, 362025, ʈʦʩʩʠ 
***
ʌɻɹʆʋ ɺʆ çʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʤʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʠʪʫʪ,  

ʧʨ-ʪ ʃʝʥʠʥʘ, ʜ. 92, ʊʫʣʘ, 300028, ʈʦʩʩʠʷ 
****
ɸʅʆ çʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ ʌɸʈʄɸ2030è, 

ʨʘʙʦʯʠʡ ʧʦʩʝʣʦʢ ʐʘʭʦʚʩʢʘʷ, ʜʝʨʝʚʥʷ ʉʫʜʠʩʣʦʚʦ, ʜ. 2ʙ ʯʘʩʪʴ 2, ʧʦʤʝʱʝʥʠʝ 2,  

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 143700, ʈʦʩʩʠʷ  

 

ɸʥʥʦʪʘʮʠʷ. ɺʚʝʜʝʥʠʝ. ɼʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʫ ʚʨʘʯʝʡ. ʄʥʦʛʦʫʨʦʚʥʝ-

ʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ (ʥʘʥʦ-, ʤʠʢʨʦ-, ʤʘʢʨʦ- ʠ ʤʝʛʘ- ʫʨʦʚʥʠ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʩʧʦʩʦʙʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ, ʟʘʚʠʩʷʱʠʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪ ʨʘʟʤʝʨʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʯʘʩ-

ʪʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣʣʦʚ. ʆʙʱʝʠʟʚʝʩʪʥʳ ʩʚʦʡʩʪʚʘ ʩʝʨʝʙʨʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʤʝʜʠʮʠʥʩʢʠʭ 

ʮʝʣʷʭ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʣʣʦʠʜʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʦʩʦʙʝʥʥʦ, ʧʦʣʫʯʝʥʥʳʭ 

ʩ ʧʦʤʦʱʴʶ ʨʦʩʩʠʡʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ SilverFleece, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʫʥʠʢʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ï 

ʜʦ 5 ʥʤ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʤʝʩʝʡ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʦʨʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʣʣʦʠʜʥʦʛʦ ʥʘʥʦʩʝʨʝʙʨʘ ʠ ʝʛʦ ʯʨʝʟʢʦʞʥʦʡ ʜʦʩʪʘʚʢʠ ʩʧʦʩʦʙʦʤ ʣʘʟʝʨʦʬʦʨʝʟʘ ʫ ʚʨʘʯʝʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʩ ʩʠʤʧʪʦʤʘʪʠʢʦʡ ʩʪʨʝʩʩʘ. ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʩʣʝʜʦʚʘʥʦ 46 ʚʨʘʯʝʡ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʩ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʪʨʝʩʩʦʤ. ʉʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʛʨʫʧʧʳ ʧʦ 23 ʯʝ-

ʣʦʚʝʢʘ ʚ ʢʘʞʜʦʡ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʥʘʥʦʩʝʨʝʙʨʦ ʚʚʦʜʠʣʦʩʴ ʧʝʨʦʨʘʣʴʥʦ, ʚʦ ʚʪʦʨʦʡ ï ʧʨʦʚʦʜʠʣʩʷ ʣʘʟʝʨʦʬʦ-

ʨʝʟ ʥʘʥʦʩʝʨʝʙʨʘ ʚ ʚʠʜʝ ʢʦʣʣʦʠʜʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦ ʨʦʩʩʠʡʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ SilverFleece ʚ ʚʠʜʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ çɸʢʚʘ ɺʠʪʘè. ɻʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʪʨʝʩʩʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʠʥ-

ʜʝʢʩʫ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘʜʘʧʪʘʮʠʦʥʥʦʤʫ ʨʝʟʝʨʚʫ, ʠʥʜʝʢʩʫ ɹʘʝʚʩʢʦʛʦ ʥʘ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ çɺʅʉ-ʈʠʪʤè ʢʦʤʧʘʥʠʠ çʅʝʡʨʦʉʦʬʪè ʈʦʩʩʠʷ, ʛ. ʀʚʘʥʦʚʦ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʡ 

ʩʪʘʪʫʩ ʦʮʝʥʠʚʘʣʩʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ ʙʦʣʝʝ ʚʳ-

ʨʘʞʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʚ ʛʨʫʧʧʝ ʩ ʣʘʟʝʨʦʬʦʨʝʟʦʤ ʥʘʥʦʩʝʨʝʙʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʨʫʧʧʦʡ, ʧʦʣʫʯʘʚʰʝʡ ʥʘʥʦʩʝʨʝʙʨʦ ʧʝʨʦʨʘʣʴʥʦ. ʇʦʩʣʝ ʣʘʟʝʨʦʬʦʨʝʟʘ ʩ ʥʘʥʦʩʝʨʝʙʨʦʤ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʜʦʩ-

ʪʦʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʩʠʤʧʪʦʤʦʚ ʩʪʨʝʩʩʘ ï ʥʘ 21,3Ñ1,6% (p<0,05), ʯʪʦ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʣʫʯʰʝʤ ʘʥʪʠʩʪʨʝʩʩʦʚʦʤ ʵʬʬʝʢʪʝ. ɻʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʨʘʟʠʣʠ ʧʨʷʤʫʶ ʜʦʩʪʦ-

ʚʝʨʥʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʜʝʢʩʘ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚ-

ʥʦʩʪʴʶ ʠ ʦʙʨʘʪʥʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʝʤ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʨʝʟʝʨʚʘ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦ-

ʩʪʴʶ. ɿʘʢʣʶʯʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʫʪʝʡ ʚʚʝʜʝʥʠʷ ʥʘʥʦʩʝʨʝʙʨʘ, ʧʦʢʘʟʘʚʰʝʝ ʙʦʣʴʰʫʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʣʘʟʝʨʦʬʦʨʝʟʘ, ʧʦʙʫʞʜʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠ ʢʣʠʥʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ 

ʘʥʪʠʩʪʨʝʩʩʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʥʦʩʝʨʝʙʨʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʣʣʦʠʜʥʦʝ ʥʘʥʦʩʝʨʝʙʨʦ, ʣʘʟʝʨʦʬʦʨʝʟ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʨʝʩʩ ʫ ʚʨʘʯʝʡ. 
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Abstract. Introduction. In the research, we characterized occupational stress in doctors. Multilevel infra-
structure of the human body (which includes nano-, micro-, macro- and megalevels) provides an opportunity to 

https://elibrary.ru/jvzhvt


ɺɽʉʊʅʀʂ ʅʆɺʓʍ ʄɽɼʀʎʀʅʉʂʀʍ ʊɽʍʅʆʃʆɻʀʁ. ʕʣʝʢʪʨʦʥʥʦʝ ʠʟʜʘʥʠʝ ï 2023 ï N 5 

JOURNAL OF NEW MEDICAL TECHNOLOGIES, eEdition ï 2023 ï N 5 
 

influence it in many different ways, in particular, depending on the size of the used particles, including different 
metals. The properties of silver which is used for medical purposes are well-known. We described new prospects 
of application of colloidal solutions, especially those obtained using Russian SilverFleece technology which pro-
vides the purity of silver particles and their unique size - up to 5 nm. Purpose  was to assess the opportunity of 
oral and percutaneous laser phoresis administration of colloidal nanosilver in internal medicine doctors with 
symptoms of stress. Materials and methods. We examined 46 internal medicine doctors with psycho-emotional 
stress. They were divided into 2 groups each consisting of 23 people. Patients of the first group were adminis-
tered nanosilver orally whereas the patients in the second group underwent nanosilver laser phoresis. The 
nanosilver was represented with colloidal solution which was obtained using Russian SilverFleece technology in 
the form of ñAqua Vitaò biologically active additive. Hemodynamic signs of sports stress were determined ac-
cording to the sympathetic activity index, the adaptive reserve, the Baevsky index using ñVNS-Ritmò SHC pro-
duced by òNeuroSoftò company in Russia, in Ivanovo. Psychological status was assessed using the generally 
accepted methods. Results and their discussion. It was found that the psychological status improvement was 
more significant in the group of patients who were administered nanosilver using laser phoresis in comparison 
with the group who were administered nanosilver orally. After nanosilver laser phoresis, significant reduction of 
recorded stress symptoms to 21,3Ñ1,6% is also revealed (p<0,05) which indicates a better anti-stress effect. He-
modynamic indicators reflected a direct and significant correlation between the value of sympathetic activity 
index and the effectiveness and the inverse correlation between the adaptation reserve indicator and the effec-
tiveness. Conclusion. The conducted study of different ways of nanosilver administration reveals a significant 
effectiveness of laser phoresis and motivates a further experimental and clinical study of nanosilver anti-stress 
activity mechanisms.  

Key words: colloidal nanosilver, laser phoresis, occupational stress in doctors. 
 

ɺʚʝʜʝʥʠʝ. ʈʘʟʚʠʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ (ʇʉ) ʫ ʚʨʘʯʝʡ ʦʙʫʩʣʦʚʣʠʚʘʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʩʠ-
ʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʢʘʢ ʬʘʢʪʦʨ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʉ ʫ ʚʨʘʯʝʡ 
ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ (9,7%) ʩʨʝʜʠ ʜʨʫʛʠʭ ʧʨʦʬʝʩʩʠʡ (ʧʦʩʣʝ ʩʣʫʞʘʱʠʭ ʚ ʦʨʛʘʥʘʭ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ï 10%, 
ʠ ʧʝʜʘʛʦʛʦʚ ï 11,7%). ʇʉ ʫ ʚʨʘʯʝʡ ʧʨʦʷʚʣʷʝʪʩʷ ʩʠʥʜʨʦʤʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ï ʮʠʥʠʟʤʦʤ, 
ʩʦʤʘʪʦʬʦʨʤʥʳʤʠ ʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ [1, 2, 14]. ʇʨʦʷʚʣʝʥʠʝ ʇʉ ʚ ʚʠʜʝ ʪʨʝʚʦʞʥʳʭ 
ʨʘʩʩʪʨʦʡʩʪʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʢʘʞʜʦʛʦ ʪʨʝʪʴʝʛʦ ʚʨʘʯʘ, ʥʝʚʨʦʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ï ʫ 33,7% ʭʠʨʫʨʛʦʚ, ʫ 
68,3% ï ʪʝʨʘʧʝʚʪʦʚ ʠ ʚ 49,4% ʩʣʫʯʘʝʚ ï ʫ ʚʨʘʯʝʡ ʥʝ ʣʝʯʝʙʥʦʛʦ ʧʨʦʬʠʣʷ [7, 11, 16].  

ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ (ʥʘʥʦ-, ʤʠʢʨʦ-, ʤʘʢʨʦ- ʠ ʤʝʛʘ- ʫʨʦʚʥʠ) ʦʙʝʩ-
ʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʩʧʦʩʦʙʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ, ʟʘʚʠʩʷʱʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʦʪ ʨʘʟʤʝʨʦʚ 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʯʘʩʪʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣʣʦʚ. ʆʙʱʝʠʟʚʝʩʪʥʳ ʩʚʦʡʩʪʚʘ ʩʝʨʝʙʨʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ 
ʚ ʤʝʜʠʮʠʥʝ ʠ ʚ ʙʳʪʫ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ï ʧʨʠ ʥʘʩʪʘʠʚʘʥʠʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʩʝʨʝʙʨʷʥʦʡ ʧʦʩʫʜʝ. ʆʜʥʘ-
ʢʦ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝʨʝʙʨʘ ʚ ʪʘʢʦʡ ʚʦʜʝ ï ʦʯʝʥʴ ʥʠʟʢʘʷ. ʂʦʣʣʦʠʜʥʦʝ ʩʝʨʝʙʨʦ, ʧʦʣʫʯʝʥʥʦʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝ-
ʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʧʫʪʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʨʫʧʥʦʨʘʟʤʝʨʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʩʝʨʝʙʨʘ ʩ ʥʘʣʠʯʠʝʤ ʧʨʠʤʝʩʝʡ ʚ 
ʨʘʩʪʚʦʨʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʈʘʩʪʚʦʨ, ʧʦʣʫʯʘʝʤʦʡ ʧʨʠ ʧʦʤʦʱʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 
ʪʝʭʥʦʣʦʛʠʠ SilverFleece, ʣʠʰʝʥ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʋʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʫʥʠʢʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ ʩʝʨʝʙʨʘ 
ï ʜʦ 5 ʥʤ ʧʨʠ ʠʭ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʦʪ 1000 ʤʢʛ/ʣ). ʕʪʦ ʧʦʜʪʚʝʨʜʠʣʘ ʧʨʦʚʝʜʝʥʥʘʷ ʵʢʩʧʝʨʪʠʟʘ. ʇʦʣʫ-
ʯʝʥʦ ʵʢʩʧʝʨʪʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʌɹʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ʛʦʨʦʜʝ ʄʦʩʢʚʝè 

 ̄77.01.12.ʃ.020092.06.23 ʦʪ 14.06.2023. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʦʪʯʝʪʝ 
ʌʅʀʎ çʂʨʠʩʪʘʣʣʦʛʨʘʬʠʷ ʠ ʬʦʪʦʥʠʢʘè ʈɸʅ ˉ ʏʂʇ 20.30, ʦʪʨʘʞʝʥʳ ʚ ʉʚʠʜʝʪʝʣʴʩʪʚʝ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 
ʨʝʛʠʩʪʨʘʮʠʠ ˉ ɸʄ.01.003.R.000058.07.19 ʦʪ 29.07.2019 ʛ., ʘ ʪʘʢʞʝ ʚ ʧʨʦʪʦʢʦʣʝ ʠʩʧʳʪʘʥʠʡ ˉ ʀ(ɼ)0006-
8, ʚʳʜʘʥʥʦʤ ʀʥʩʪʠʪʫʪʦʤ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ ʠ ʦʩʦʙʦ ʯʠʩʪʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʅʀʎ çʂʫʨʯʘʪʦʚ-
ʩʢʠʡ ʠʥʩʪʠʪʫʪè. ʋʩʪʘʥʦʚʣʝʥʳ ï ʨʝʢʦʨʜʥʦ ʤʘʣʳʝ (3-4 ʥʤ) ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ ʩʝʨʝʙʨʘ, ʘʙʩʦʣʶʪʥʘʷ ʥʝʪʦʢʩʠʯ-
ʥʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʩʨʦʢʘʤ ʭʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʤʦʨʘʞʠʚʘʥʠʶ ʠ ʦʪʪʘʠʚʘ-
ʥʠʶ. ʅʘ ʦʩʥʦʚʝ ʥʘʥʦʩʝʨʝʙʨʘ ʧʝʨʩʧʝʢʪʠʚʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʘʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ, ʢʘʢ ʧʨʦʪʠʚʦʦʞʦ-
ʛʦʚʳʝ ʛʝʣʠ, ʩʘʣʬʝʪʢʠ, ʧʦʚʷʟʢʠ, ʛʣʘʟʥʳʝ ʠ ʥʘʟʘʣʴʥʳʝ ʩʧʨʝʠ, ʧʝʨʝʚʷʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴ-
ʥʳʤ ʵʬʬʝʢʪʦʤ, ʘʵʨʦʟʦʣʠ ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ.  

 ɺ ʧʨʝʜʳʜʫʱʠʭ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʤʝʥʷʣʦʩʴ ʢʦʣʣʦʠʜʥʦʝ ʩʝʨʝʙʨʦ, ʧʦʣʫʯʝʥʥʦʝ ʭʠʤʠʯʝʩʢʠʤ 
ʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʘʤʠ ʚ ʅʀʎ çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè. ʆʩʫʱʝʩʪʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʥʘ ʤʦʜʝʣʠ ʧʝʨʠʪʦʥʠʪʘ ʠ ʤʝʥʠʥʛʦʵʥʮʝ-
ʬʘʣʠʪʘ in vivo, ʩʦʯʝʪʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʩ ʮʝʬʪʨʠʘʢʩʦʥʦʤ ʠ ʤʝʪʠʣʫʨʘʮʠʣʦʤ ʧʨʠ ʛʥʦʡʥʦʤ 
ʧʝʨʠʪʦʥʠʪʝ ʩ ʚʳʨʘʞʝʥʥʳʤ ʣʝʯʝʙʥʳʤ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ [10, 14, 15].  

 ʇʨʦʪʠʚʦʩʪʨʝʩʩʦʚʳʡ ʵʬʬʝʢʪʦʚ ʥʘʥʦʩʝʨʝʙʨʘ ʠ ʩʧʦʩʦʙʳ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʩʨʝʜʳ ʦʨʛʘ-
ʥʠʟʤʘ ʩʧʦʨʪʩʤʝʥʦʚ ʙʳʣʠ ʥʘʤʠ ʠʟʫʯʝʥʳ ʚ [9].  

 ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʦʨʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʦʣʣʦʠʜʥʦʛʦ ʥʘʥʦʩʝʨʝʙʨʘ 
ʠ ʝʛʦ ʯʨʝʟʢʦʞʥʦʡ ʜʦʩʪʘʚʢʠ ʩʧʦʩʦʙʦʤ ʣʘʟʝʨʦʬʦʨʝʟʘ ʫ ʚʨʘʯʝʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʩ ʩʠʤʧʪʦ-
ʤʘʪʠʢʦʡ ʩʪʨʝʩʩʘ. 

 ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʦʩʴ 46 ʞʝʥʱʠʥ ï ʚʨʘʯʝʡ-
ʪʝʨʘʧʝʚʪʦʚ (ʩʧʝʮʠʘʣʠʩʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʢʘʨʜʠʦʣʦʛʦʚ) ʚ ʚʦʟʨʘʩʪʝ 27-32 ʣʝʪ. ʅʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʟʘʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦʩʪʦʷʥʥʘʷ ʨʘʙʦʪʘ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶ-
ʪʝʨʘʭ ï ʦʙʝʩʧʝʯʠʚʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʩʠʤʧʪʦʤʘʪʠʢʫ ʧʝʨʝʫʪʦʤʣʝʥʠʷ, ʧʩʠʭʦʵʤʦʮʠʦ-
ʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʜʚʝ ʛʨʫʧʧʳ. ɺ 1 ʛʨʫʧʧʝ (n1) ï 23 ʯʝʣʦʚʝʢʘ ï ʦʩʫʱʝʩʪʚʣʷʣcʷ ʧʝʨʦʨʘʣʴ-
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