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ɸʥʥʦʪʘʮʠʷ. ɺʦ ʚʚʝʜʝʥʠʠ ʧʦʢʘʟʘʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʦʚ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫ-

ʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʘʟʝʨʦʬʦʨʝʟʘ ʠ ʬʠʪʦʣʘʟʝʨʦʬʦʨʝʟʘ, ʥʘʜʩʦʩʫʜʠʩʪʦʛʦ ʦʩʚʝʯʠʚʘʥʠʷ ʢʨʦʚʠ, ʦʧʨʝʜʝʣʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠ ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʎʝʣʴ ʢʨʘʪʢʦʛʦ ʦʙʟʦʨʘ. ʇʦʢʘʟʘʪʴ ʟʥʘʯʠʤʦʩʪʴ ʣʘʟʝ-

ʨʦʬʦʨʝʟʘ ʠ ʬʠʪʦʣʘʟʝʨʦʬʦʨʝʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʚ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠ-

ʢʝ. ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʘ ʚʳʙʦʨʢʘ ʧʫʙʣʠʢʘʮʠʡ ʫʯʝʥʳʭ ʄʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʊʫʣɻʋ, ʫʯʪʝʥʥʳʭ ʚ ʈʀʅʎ (eLibrary), ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʧʦʩʚʷʱʝʥ 30-ʣʝʪʠʶ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʥʦʚʥʘʷ 

ʯʘʩʪʴ. ʇʨʠʚʝʜʝʥʳ ʧʫʙʣʠʢʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʦʪʨʘʞʝʥʘ ʟʥʘʯʠʤʦʩʪʴ ʤʝʪʦʜʦʚ ʧʨʠʤʝʥʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʚ ʯʘʩʪʥʦʩʪʠ ï ʣʘʟʝʨʦʬʦʨʝʟʘ ʠ ʬʠʪʦʣʘʟʝʨʦʬʦʨʝʟʘ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ (ʵʩʩʝʥʮʠʘʣʴʥʦʡ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ, ʭʨʦʥʠʯʝʩʢʠʭ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ, ʦʩʪʝʦʘʨʪʨʦʟʝ, ʧʦʜʘʛʨʠʯʝ-

ʩʢʦʤ ʘʨʪʨʠʪʝ), ʚ ʩʧʦʨʪʝ ʚʳʩʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝ, ʤʠʛʨʝʥʠ, ʛʦʣʦʚʥʦʡ ʙʦʣʠ. ɿʘʢʣʶʯʝ-

ʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʘ ʃʌ, ʩ ʧʦʟʠʮʠʠ ʧʦʠʩʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʣʘʟʝʨʦʬʦʨʝʟʘ ʥʘʥʦʤʘ-

ʪʝʨʠʘʣʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʟʝʨʦʬʦʨʝʟ, ʬʠʪʦʣʘʟʝʨʦʬʦʨʝʟ, ʦʩʚʝʯʠʚʘʥʠʝ ʥʘʜʩʦʩʫʜʠʩʪʦʝ, ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝ-

ʥʠʝ, ʩʧʦʨʪʠʚʥʘʷ ʤʝʜʠʮʠʥʘ, ʚʥʫʪʨʝʥʥʠʝ ʙʦʣʝʟʥʠ. 
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Abstract. The introduction presents long-term results of studies on the effects of laser radiation, focusing 

on laser phoresis and phytolaserophoresis, as well as supravascular blood illumination. The advantages of these 

methods and their areas of application have also been defined. Purpose of the brief review was to highlight the 

significance of laser phoresis and phytolaserophoresis, including their combined use in biomedical practice. 

Material and methods of the research. The review examines publications by researchers from the Medical Insti-

tute of Tula State University, indexed in the RSCI (eLibrary). The brief review is devoted to the 30th anniver-

sary of scientific research. Main findings. We have reviewed publications underscoring the importance of laser 

radiation techniques, particularly laser phoresis and phytolaserophoresis, in the treatment of internal diseases 

(such as essential hypertension, chronic nonspecific lung diseases, osteoarthritis, and gouty arthritis), as well as 

their applications in high-performance sports, sports medicine, and the management of migraines and headaches. 

Conclusion. Further research on the laser phoresis (LF) method is necessary, especially in the context of explor-

ing its potential for nanomaterial delivery.  

Keywords: laser phoresis, phytolaserophoresis, supravascular illumination, laser radiation, sports medi-

cine, internal diseases. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʦʚʝʜʝʥʳ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝ-

ʥʠʷ ʚ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʫʯʝʥʳʤʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʊʫʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ [18, 35].  

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʨʘʟʚʠʪʠʶ ʩʧʦʩʦʙʘ ʯʨʝʩʢʦʞʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-

ʥʳʭ ʚʝʱʝʩʪʚ ʣʘʟʝʨʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ï ʣʘʟʝʨʦʬʦʨʝʟʘ (ʃʌ). ʇʦʜ ʃʌ ʧʦʥʠʤʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʣʝ-

ʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʧʦʤʦʱʠ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

(ʅʀʃʀ), ʦʢʘʟʳʚʘʶʱʝʛʦ ʪʘʢʞʝ ʧʨʤ̫ʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʦʨʛʘʥʠʟʤʘ ʯʝʨʝʟ 

https://elibrary.ru/melkzm


ɺɽʉʊʅʀʂ ʅʆɺʓʍ ʄɽɼʀʎʀʅʉʂʀʍ ʊɽʍʅʆʃʆɻʀʁ. ʕʣʝʢʪʨʦʥʥʦʝ ʠʟʜʘʥʠʝ ï 2024 ï N 5 

JOURNAL OF NEW MEDICAL TECHNOLOGIES, eEdition ï 2024 ï N 5 
 

ʘʢʪʠʚʘʮʠʶ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ ʃʌ ʷʚʣʷʝʪʩʷ ʬʠʪʦʣʘʟʝʨʦʬʦʨʝʟ (ʌʃʌ) ï ʯʨʝʩʢʦʞ-

ʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʧʦʩʦʙʦʤ ʣʘʟʝʨʦʬʦʨʝʟʘ, ʦʩʫ-

ʱʝʩʪʚʣʷʝʤʦʛʦ ʥʘʥʝʩʝʥʠʝʤ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʧʣʦɦ ʘʜʴ ʜʦ 80 ʩʤ
2
 ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʥʘ ʵʪʫ ʞʝ ʟʦʥʫ ʢʨʘʩʥʳʤ ʠʣʠ ʠʥʬʨʘʢʨʘʩʥʳʤ ʅʀʃʀ ʨʘʩʬʦʢʫʩʠʨʦʚʘʥʥʳʤ ʣʫʯʦʤ ʥʝ ʙʦʣʝʝ 10 ɼʞ ʚ ʪʝʯʝʥʠʝ 15 

ʤʠʥʫʪ [14, 37]. ʉʢʦʥʩʪʨʫʠʨʦʚʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʃʌ [27], 

ʘ ʪʘʢʞʝ ʛʝʥʝʨʘʪʦʨʳ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢ-

ʪʠʢʝ [19]. ʆʧʨʝʜʝʣʝʥʳ ʩʧʦʩʦʙʳ ʠ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʃʌ ʚ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ 

[17, 47]. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʃʌ ʧʝʨʝʜ ʵʣʝʢʪʨʦʬʦʨʝʟʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʜʫʢʪʦʚ ʵʣʝʢʪʨʦʣʠʟʘ [16]. 

ʃʌ ʠ ʌʃʌ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʤʝʜʠʢʘʤʝʥʪʦʟ-

ʥʦʛʦ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ. ʃʌ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʵʩʪʝʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ ʠ ʜʝʨʤʘʪʦʣʦʛʠʠ (ʙʠʦʨʝʚʠʪʘʣʠʟʘʮʠʷ) [21, 26, 40, 42].  

ʎʝʣʴ ʦʙʟʦʨʘ. ʇʦʢʘʟʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʥʘʯʠʤʦʩʪʠ ʣʘʟʝʨʦʬʦʨʝʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʩʦʯʝ-

ʪʘʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʚ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʘ ʚʳʙʦʨʢʘ ʧʫʙʣʠʢʘʮʠʡ ʫʯʝʥʳʭ ʄʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʊʫʣɻʋ, ʫʯʪʝʥʥʳʭ ʚ ʈʀʅʎ (eLibrary). ʅʘʩʪʦʷʱʘʷ ʧʫʙʣʠʢʘʮʠʷ ʧʦʩʚʷɦ ʝʥʘ 30-ʣʝʪʠʶ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʃʌ ʠ ʌʃʌ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʃʌ ʚ ʩʧʦʨʪʝ 

ʚʳʩʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʚ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝ [15, 30-34, 46]. ʀʟʫʯʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʯʝ-

ʪʘʥʠʷ ʅʀʃʀ ʠ ʤʝʢʩʠʜʦʣʘ ʫ ʪʷʞʝʣʦʘʪʣʝʪʦʚ [3]. 

ʆʧʠʩʘʥʦ ʩʦʯʝʪʘʥʠʝ ʃʌ ʩ ʵʣʝʢʪʨʦʣʘʟʝʨʥʦʡ ʤʠʦʩʪʠʤʫʣʷʮʠʝʡ ʚ ʩʧʦʨʪʝ [10, 28, 29, 36, 44, 45], ʚ ʪʦʠ 

ʯʠʩʣʝ ʧʨʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʤ ʩʪʨʝʩʩʝ ʧʦʩʣʝ ʩʧʦʨʪʠʚʥʦʡ ʪʨʘʚʤʳ [7, 11, 22], ʃʌ ʛʠʘʣʫʨʦʥʦʚʦʡ ʠ ʷʥʪʘʨʥʦʡ 

ʢʠʩʣʦʪ ʚ ʩʧʦʨʪʝ ʚʳʩʰʠʭ ʜʦʩʪʠʞʝʥʠʡ [6], ʥʘʤʝʯʝʥʳ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʃʌ [17]. ʆʧʨʝʜʝʣʝʥʳ 

ʵʬʬʝʢʪʳ ʅʀʃʀ ʚ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ [17], ʚ ʯʘʩʪʥʦʩʪʠ ï ʫʩʪʘʥʦʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʧʨʠ ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʷʭ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ [2, 12]. 

ʀʟʫʯʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʃʌ ʠ ʌʃʌ ʚ ʢʣʠʥʠʢʝ ʚʥʫʪʨʝʥʥʠʭ ʙʦʣʝʟʥʝʡ [6, 38]. ʇʦʢʘʟʘʥʘ ʟʥʘʯʠʤʦʩʪʴ ʃʌ 

ʬʠʪʦʤʝʣʘʥʠʥʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʠʝʤʦʤ ʢʦʨʦʥʘʪʝʨʳ ʧʝʨʦʨʘʣʴʥʦ ʧʨʠ ʩʪʝʥʦʢʘʨʜʠʠ [43], ʧʨʠ ʦʩʣʦʞʥʝʥ-

ʥʦʤ ʦʩʪʝʦʧʦʨʦʟʝ (ʩ ʂɺʏ ʠʟʣʫʯʝʥʠʝʤ) [1, 5]. ʆʧʨʝʜʝʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʌʃʌ ʩ ʬʠʪʦʵʢʩʪʨʘʢʪʘʤʠ ʧʨʠ ʭʨʦʥʠ-

ʯʝʩʢʠʭ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʣʝʛʢʠʭ [13], ʧʨʠ ʞʝʣʯʥʦʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ [9], ʧʨʠ ʤʠʛʨʝʥʠ ʠ ʛʦʣʦʚ-

ʥʦʡ ʙʦʣʠ [8], ʧʨʠ ʵʩʩʝʥʮʠʘʣʴʥʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ [39]. ʋʩʪʘʥʦʚʣʝʥʘ ʟʥʘʯʠʤʦʩʪʴ ʃʌ ʩʫʩʪʘʤʦʣʘ 

ʧʨʠ ʧʦʜʘʛʨʠʯʝʩʢʦʤ ʘʨʪʨʠʪʝ [4]. 

ʉ ʜʦʩʪʘʪʦʯʥʳʤ ʵʬʬʝʢʪʦʤ ʧʨʠʤʝʥʷʣʩʷ ʃʌ ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠ-

ʷʭ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʬʫʥʢʮʠʡ ʢʦʞʠ ʚ ʜʝʨʤʘʪʦʢʦʩʤʝʪʦʣʦʛʠʠ [24, 25, 23]. 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʦʩʚʷʱʝʥ ʧʨʠʤʝʥʝʥʠʶ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʦʩʚʝʯʠʚʘʥʠʷ ʢʨʦʚʠ (ɺʃʆʂ) ʠ 

ʥʘʜʚʝʥʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʢʨʦʚʠ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʧʘʪʦʣʦʛʠʠ [16, 20, 48].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [41] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʘʭ ʪʨʝʪʴʝʛʦ ʪʠʧʘ (complexity), ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʭʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʚʠʩʷʪ 

ʦʪ ʨʘʟʤʝʨʥʦʩʪʠ ʯʘʩʪʠʮ ʚʝʱʝʩʪʚ, ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʚ ʢʣʠʥʠʢʝ. ɺ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʩʪʚʦ-

ʨʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ SilverFleece, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʨʘʟʤʝʨʳ ʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ï 

ʜʦ 5 ʥʤ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʤʝʩʝʡ. ɹʳʣʦ ʠʟʫʯʝʥʦ ʝʛʦ ʯʨʝʩʢʦʞʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʩʧʦʩʦʙʦʤ ʃʌ ʫ 17 ʩʧʦʨʪʩʤʝ-

ʥʦʚ ʩʦ ʩʧʦʨʪʠʚʥʳʤ ʩʪʨʝʩʩʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʠʟ 10 ʯʝʣʦʚʝʢ. ʀʟʫʯʝʥʳ ʛʝʤʦʜʠʥʘʤʠʯʝ-

ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʠʥʜʝʢʩʫ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘʜʘʧʪʘʮʠʦʥʥʦʤʫ ʨʝʟʝʨʚʫ, ʠʥʜʝʢʩʫ ɹʘʝʚʩʢʦʛʦ ʥʘ 

ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ çɺʅʉ-ʈʠʪʤè ʢʦʤʧʘʥʠʠ (çʅʝʡʨʦʉʦʬʪè ʈʦʩʩʠʷ, ʛ. ʀʚʘʥʦʚʦ). ʆʮʝʥʠ-

ʚʘʣʩʷ ʪʘʢʞʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. ʋʩʪʘʥʦʚʣʝʥʦ ʫʣʫʯʰʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʩʪʘʪʫʩʘ ʚ ʛʨʫʧʧʝ ʩ ʃʌ ʥʘʥʦʩʝʨʝʙʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ, ʧʨʠʥʠʤʘʚʰʝʡ ʩʝʨʝʙʨʦ ʚ ʚʠʜʝ ʢʦʣʣʦ-

ʠʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʝʨʦʨʘʣʴʥʦ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʣʘʟʝʨʦʬʦʨʝʟʘ ʩ ʥʘʥʦʩʝʨʝʙʨʦʤ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨ-

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

ʩʪʚʫʝʪ ʦ ʣʫʯʰʝʤ ʘʥʪʠʩʪʨʝʩʩʦʚʦʤ ʵʬʬʝʢʪʝ. ɼʦʢʘʟʘʥʘ ʧʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʜʝʢʩʘ ʩʠʤʧʘʪʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʠ ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʝʤ ʘʜʘʧʪʘ-

ʮʠʦʥʥʦʛʦ ʨʝʟʝʨʚʘ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ.  

ɿʘʢʣʶʯʝʥʠʝ. ʆʧʨʝʜʝʣʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʃʌ ʠ ʌʃʌ ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʷʭ (ʩʧʦʨʪ ʚʳʩʰʠʭ ʜʦʩʪʠʞʝʥʠʡ, ʩʧʦʨʪʠʚʥʘʷ ʤʝʜʠʮʠʥʘ, ʚʥʫʪʨʝʥʥʠʝ ʙʦʣʝʟʥʠ, ʜʝʨʤʘʪʦʢʦʩʤʝʪʦʣʦʛʠʷ). ɺ 

ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʃʌ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ ʥʘʥʦʩʝʨʝʙʨʘ. 
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