
ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ɼʅɯʇʈʆʇɽʊʈʆɺʉʔʂʀʁ ʅɸʎɯʆʅɸʃʔʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ 

 ʽʤʝʥʽ ʆʃɽʉʗ ɻʆʅʏɸʈɸ 
ʂɸʌɽɼʈɸ ɹɯʆʌɯɿʀʂʀ ʊɸ ɹɯʆʍɯʄɯɰ 

 

 

ɼʦ 90-ʨʽʯʯʷ ɼʅʋ ʧʨʠʩʚʷʯʫʻʪʴʩʷ 

 

 

ɺʉɽʋʂʈɸɰʅʉʔʂɸ ʅɸʋʂʆɺɸ ʂʆʅʌɽʈɽʅʎɯʗ 

ɿ ʄɯɾʅɸʈʆɼʅʆʖ ʋʏɸʉʊʖ 

 

 
 

ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ʉʋʏɸʉʅʆɰ ɹɯʆʍɯʄɯɰ 

ʊɸ ʂʃɯʊʀʅʅʆɰ ɹɯʆʃʆɻɯɰ 
 

 

ʄʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ 
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ʄʀʅʀʉʊɽʈʉʊɺʆ ʆɹʈɸɿʆɺɸʅʀʗ ʀ ʅɸʋʂʀ ʋʂʈɸʀʅʓ 

ɼʅɽʇʈʆʇɽʊʈʆɺʉʂʀʁ ʅɸʎʀʆʅɸʃʔʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ  

ʠʤʝʥʠ ʆʃɽʉʗ ɻʆʅʏɸʈɸ 
ʂɸʌɽɼʈɸ ɹʀʆʌʀɿʀʂʀ ʀ ɹʀʆʍʀʄʀʀ 

 

 

 

 

 

 
90-ʣʝʪʠʶ ɼʅʋ ʧʦʩʚʷʱʘʝʪʩʷ 

 

 

 

 

ɺʉɽʋʂʈɸʀʅʉʂɸʗ ʅɸʋʏʅɸʗ ʂʆʅʌɽʈɽʅʎʀʗ 

ʉ ʄɽɾɼʋʅɸʈʆɼʅʓʄ ʋʏɸʉʊʀɽʄ 

 

 

 

ɸʂʊʋɸʃʔʅʓɽ ʇʈʆɹʃɽʄʓ ʉʆɺʈɽʄɽʅʅʆʁ ɹʀʆʍʀʄʀʀ  

ʀ ʂʃɽʊʆʏʅʆʁ ɹʀʆʃʆɻʀʀ 

 

 

 

 

 

ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ 
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ɿʄɯʉʊ 

 

 

5 ʇʈʆɻʈɸʄɸ 

 

18 ʊɽɿʀ     

ʋʩʥʽ ʜʦʧʦʚʽʜʽ (ʟʘ ʭʨʦʥʦʣʦʛʽʯʥʠʤ ʧʦʨʷʜʢʦʤ) 

 

52 ʊɽɿʀ 
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     (ʈʝʚʘ ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ. ʃʶʜʠʥʘ, ʛʨʦʤʘʜʷʥʠʥ, ʥʘʫʢʦʚʝʮʴ) 

 

134 ɸʃʌɸɺɯʊʅʀʁ ʇɽʈɽʃɯʂ 
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5 PROGRAM 

 

18 ABSTRACTS 

Oral presentations 

(in chronological order) 

 

52 ABSTRACTS 

Posters 

(in alphabetical order, first author) 

 

134 Author  index 
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ʅɸʋʂʆɺɸ ʇʈʆɻʈɸʄɸ 

ʅɸʋʏʅɸʗ ʇʈʆɻʈɸʄʄɸ 

SCIENTIFIC  PROGRAMME  

 

ʏʝʪʚʝʨ, 30 ʞʦʚʪʥʷ              ʏʝʪʚʝʨʛ, 30 ʦʢʪʷʙʨʷ         Thursday, October 30 

 

8.00-10.00  ʈʝʻʩʪʨʘʮʽʷ  ʈʝʛʠʩʪʨʘʮʠʷ  Registration 

10.00-10.15   ʆʬʽʮʽʡʥʝ ʚʽʜʢʨʠʪʪʷ ʢʦʥʬʝʨʝʥʮʽʾ      

ʆʬʠʮʠʘʣʴʥʦʝ ʦʪʢʨʳʪʠʝ ʢʦʥʬʝʨʝʥʮʠʠ   Official  opening of Conference 

 

ʇʃɽʅɸʈʅɸ ʉɽʉɯʗ 1.  ʉʋʏɸʉʅɯ ʇʈʆɹʃɽʄʀ ʅɽʁʈʆʍɯʄɯɰ 

ɻʦʣʦʚʘ: ʧʨʦʬ. ʋʰʘʢʦʚʘ ɻ.ʆ. 

ʇʣʝʥʘʨʥʘʷ ʩʝʩʩʠʷ 1. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʝʡʨʦʭʠʤʠʠ 

Plenary session 1. The current  problems of neurochemistry 

Chairmen: Prof . Ushakova G.A. 
 

10.15-10.30   

ʉʀʅɸʇʊʀʏɽʉʂɸʗ ʇʃɸʉʊʀʏʅʆʉʊʔ ɻʀʇʇʆʂɸʄʇɸ ʇʈʀ ʀʐɽʄʀʀ ʀ 

ʌɸʈʄɸʂʆʃʆɻʀʏɽʉʂɸʗ ʂʆʈʈɽʂʎʀʗ ʉʆʇʋʊʉʊɺʋʖʑʀʍ ʇʆɺʈɽɾɼɽʅʀʁ 

ɻ. ʉʢʠʙʦ, ʊ. ʂʦʚʘʣʝʥʢʦ, ʀ. ʆʩʘʜʯʝʥʢʦ, ɸ. ʅʠʢʦʥʝʥʢʦ, ʀ. ʃʫʰʥʠʢʦʚʘ 

ʀʥʩʪʠʪʫʪ ʬʠʟʠʦʣʦʛʠʠ ʠʤ. ɸ.ɸ.ɹʦʛʦʤʦʣʴʮʘ ʅɸʅ ʋʢʨʘʠʥʳ, ʂʠʝʚ 

 

10.30- 11.00  

ʉ60 ʌʋʃʃɽʈɽʅʓ ʀ ɹʆʃɽɿʅʔ ɸʃʔʎɻɽʁʄɽʈɸ 

ʀ. ʇʦʜʦʣʴʩʢʠʡ
1
, ʆ. ɻʦʜʫʭʠʥ

1
, ʈ. ɻʦʨʜʦʥ

2
, ʆ. ʂʦʨʜʦʥʝʮ

1
, ɽ. ʄʘʢʘʨʦʚʘ

1
, 

ʃ. ʄʘʨʩʘʛʠʰʚʠʣʠ
1
, ɿ. ʇʦʜʣʫʙʥʘʷ

1
 

1 
ʀʥʩʪʠʪʫʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʬʠʟʠʢʠ ʈɸʅ, 

2 
ʀʥʩʪʠʪʫʪ ʙʠʦʬʠʟʠʢʠ ʢʣʝʪʢʠ ʈɸʅ, ʛ. ʇʫʱʠʥʦ 

 

11.00-11.30 

DERIVATION, PROPAGAT ION, CHARACTERIZATIO N AND FURTHER 

DIFFERENTIATION OF H ESCS(CCTL14)-DERIVED NEURAL PRECURSORS INTO 

NEURONAL PHENOTYPE  

N. Kozubenko
1
, M. Kapcalov§

1
, O. Butenko

1
, M. Anderov§

1
, K. Turnovcov§

1
, A. 

Hampl
1,2,3
, P. Jendelov§

1,2
, E. Sykov§

1,2 

1
Institute of Experimental Medicine, Academy of Sciences of the Czech Republic, Prague, Czech 

Republic; 
2
Department of Neuroscience and Centre for Cell Therapy and Tissue Repair, Charles 

University, Second Medical Faculty, Prague, Czech Republic; 
3
Faculty of Medicine, Masaryk 

University, Brno, Czech Republic 

 

11.30-12.00 

ʈɽɸʂʎʀʀ S-ɸʎʀʃʀʈʆɺɸʅʀʗ, ʅʀʊʈʆɿʀʃʀʈʆɺɸʅʀʗ, 

ɼʀʉʋʃʔʌʀɼʆʆɹʈɸɿʆɺɸʅʀʗ ʀ ɹʀʆʉʀʅʊɽɿɸ ʂʆʌɽʈʄɽʅʊɸ ɸ ɺ 

ʄɽʍɸʅʀɿʄɸʍ ʅɽʁʈʆʇʈʆʊɽʂʎʀʀ ʀ ʅɽʁʈʆɼɽɻɽʅɽʈɸʎʀʀ 

ɸ. ʄʦʡʩʝʝʥʦʢ, ʉ. ʆʤʝʣʴʷʥʯʠʢ, ɺ. ɻʫʨʠʥʦʚʠʯ, ʀ. ʂʘʪʢʦʚʩʢʘʷ, ɼ. ɻʫʧʝʥʝʮ 

ɻʋ çʅʇʎçʀʥʩʪʠʪʫʪ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠè, ɻʨʦʜʥʦ, ɹʝʣʘʨʫʩʴ 

 

12.00-12.30 ʉʪʝʥʜʦʚʽ ʧʨʝʟʝʥʪʘʮʽʾ   ʉʪʝʥʜʦʚʳʝ ʜʦʢʣʘʜʳ        Poster presentation 

Coffee break 
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12.30-12.45 

COGNITIVE DEFICIT AND NEURAL CELL ADHESION MOLECULE EXPRESSION 

IN TOLUENE TREATMENT RATS ARE REVERSED WITH MELATONIN  

V.S. Nedzvetskii
1
, S.V. Kirichenko

 1
, G. Baydas 

2
 

1
Dnepropetrovsk National University, Ukraine; 

2
Firat University, Turkey 

 

12.45-13.00 

ʈʆʃʔ ʄɽʃɸʅʆʂʆʈʊʀʅʆɺ ɺ ʎɽʅʊʈɸʃʔʅʆʁ ʅɽʈɺʅʆʁ ʉʀʉʊɽʄɽ 

ʉ. ʐʨʘʤ 

ʀʥʩʪʠʪʫʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

13.00-13.15 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ ʌɽʈʄɽʅʊʆɺ ʆɹʄɽʅɸ 

ʕʅʂɽʌɸʃʀʅʆɺ  

ʄ.ʊ. ɻʝʥʛʠʥ, ʅ.ʄ. ɻʝʥʛʠʥʘ, ɽ.ɺ.  ʂʦʟʣʦʚʘ 

ʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ɻ. ɹʝʣʠʥʩʢʦʛʦ, ʇʝʥʟʘ, 

ʈʦʩʩʠʷ 

 

13.15-13.30 

THE EFFECT OF LACTOBACILLI TREATMENT ON THE CENTRAL NERVOUS 

SYSTEM OF GROWING RATS  

G. Ushakova
a
, O. Fedôkiv

c
,  O. Prykhodôko

c
, S. Pierzynowski

c
 , D. Kruszewska

d 

a
Dnepropetrovsk National University, Ukraine; 

c 
Department of Cell and Organism Biology, 

Lund University,  Sweden,  
d
Department of Medical Microbiology, Dermatology and Infection, 

Lund University, Sweden      

 

13.30-15.00    ʆʙʽʜ      ʆʙʝʜ          Lunch 

 

ʉʪʝʥʜʦʚʽ ʜʦʧʦʚʽʜʽ: 

 

ʉʅʀɾɽʅʀɽ ʃɽʂʊʀʅ-ʉɺʗɿʓɺɸʖʑɽʁ ɸʂʊʀɺʅʆʉʊʀ ɺ ʄʆɿɻɽ ʂʈʓʉ ɺ 

ʋʉʃʆɺʀʗʍ ʄɽʊʀʆʅʀʅ-ʍʆʃʀʅ ɼɽʌʀʎʀʊʅʆʁ ɼʀɽʊʓ 

ʂ. ɸʙʜʫʣʘʭʘʪʦʚʘ, ɻ.ɸ. ʋʰʘʢʦʚʘ 

ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʡr ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺʃʀʗʅʀɽ ʌʆʉʌʆʃʀʇʀɼʆɺ ʅɸ ɸʂʊʀɺʅʆʉʊʔ ʂɸʃʔʇɸʀʅɸ ɺ 

ʎʀʊʆʇʃɸɿʄɸʊʀʏɽʉʂʆʁ ʌʈɸʂʎʀʀ ɻʆʃʆɺʅʆɻʆ ʄʆɿɻɸ ʂʈʓʉʓ             

ʃ.ʀ. ʂʦʣʯʠʥʩʢʘʷ, ʄ.ʂ. ʄʘʣʳʰʝʚʘ 

ʀʥʩʪʠʪʫʪ ʬʠʟʠʦʣʦʛʠʠ ʠʤ. ɸ.ɸ. ɹʦʛʦʤʦʣʴʮʘ ʅɸʅ ʋʢʨʘʠʥʳ, ʂʠʾʚ 

 

ʃɯʇɯɼʀ ʂʃɯʊʀʅ ɻʆʃʆɺʅʆɻʆ ʄʆɿʂʋ ɿɸ ʋʄʆɺ ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ 

ɸʃɽʈɻɯʏʅʆɻʆ ɽʅʎɽʌɸʃʆʄɯɭʃɯʊʋ 

ɽ. ʇ. ʇʘʩʽʯʥʘ, ɻ. ɺ. ɼʦʥʯʝʥʢʦ 

ɯʥʩʪʠʪʫʪ ʙʽʦʭʽʤʽʾ ʽʤ.ʆ. ɺ. ʇʘʣʣʘʜʽʥʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 

ɸʅɸʃɯɿ ɿɹʋɼʃʀɺʆʉʊɯ ʄʆʅʆʉʀʅɸʇʊʀʏʅʀʍ ʈɽʌʃɽʂʊʆʈʅʀʍ ɼʋɻ ɿɸ 

ʋʄʆɺ ɻɯʇʆʊʀʈɽʆɿʋ 

ʆ.ɻ. ʈʦʜʠʥʩʴʢʠʡ, ʇ.ʆ. ʅʝʨʫʰ, ɺ.ʄ. ɹʻʣʦʢʦʥʴ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ 
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ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆʌʀʃɸʂʊʀʏɽʉʂʆɻʆ ʀ ʊɽʈɸʇɽɺʊʀʏɽʉʂʆɻʆ 

ɼɽʁʉʊɺʀʗ ɻʀɼʈɸʊʀʈʆɺɸʅʅʆɻʆ ʌʋʃʃɽʈɽʅɸ ʉ60 ɺ ʋʉʃʆɺʀʗʍ 

ʉʊʈɽʇʊʆɿʆʊʆʎʀʅ-ʀʅɼʋʎʀʈʆɺɸʅʅʆɻʆ ɼʀɸɹɽʊɸ 

ɸ.ɸ. ʊʠʭʦʤʠʨʦʚ
1
, ʉ.ʉ. ʂʦʰʝʣʝʚʘ

1
,  ɼ.ɻ. ʄʘʨʯʝʥʢʦ

1
, ɻ.ɺ. ɸʥʜʨʠʝʚʩʢʠʡ 

2
, 

ɺ.ʉ.  ʅʝʜʟʚʝʮʢʠʡ 
1
  

1 ï ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ. 

2 ï  ʅʊʂ çʀʥʩʪʠʪʫʪ ʤʦʥʦʢʨʠʩʪʘʣʣʦʚè, ʀʉʄɸ ʅɸʅʋ, ʛ. ʍʘʨʴʢʦʚ. 

 

ɸʂʊʀɺʅʆʉʊʔ ɸʅɻʀʆʊɽʅɿʀʅ-ʇʈɽɺʈɸʑɸʖʑɽɻʆ ʌɽʈʄɽʅʊɸ ɺ ʆʊɼɽʃɸʍ 

ʄʆɿɻɸ ʀ ʊʂɸʅʗʍ ʂʈʓʉ ʇʈʀ ʉʊʈɽʉʉɽ 

ʅ. ʌʠʨʩʪʦʚʘ, ʄ. ɻʝʥʛʠʥ, ɸ. ʂʫʟʥʝʮʦʚʘ 

ʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ɻ. ɹʝʣʠʥʩʢʦʛʦ, ʇʝʥʟʘ, 

ʈʦʩʩʠʷ 

 

ɿʄɯʅʀ ʋ ʄʆɿʂʋ ʑʋʈɯɺ ʇɯɼ ʏɸʉ ʈʆɿɺʀʊʂʋ ʍʈʆʅɯʏʅʆɻʆ ɻɽʇɸʊʀʊʋ ʉ 

ʆ. ɿ. ʌʦʤʝʥʢʦ, ɻ. ɸ. ʋʰʘʢʦʚʘ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

 

ʇʃɽʅɸʈʅɸ ʉɽʉɯʗ 2.  ʄʆʃɽʂʋʃʗʈʅɯ ʆʉʅʆɺʀ ʂɸʅʎɽʈʆɻɽʅɽɿʋ 

ɻʦʣʦʚʘ: ʧʨʦʬ. ʐʪʝʤʝʥʢʦ ʅ.ɯ. 

ʇʣʝʥʘʨʥʘʷ ʩʝʩʩʠʷ 2. ʄʦʣʝʢʫʣʷʨʥʳʝ ʦʩʥʦʚʳ ʢʘʥʮʝʨʦʛʝʥʝʟʘ 

Plenary session 2. The molecular basis of carcinogenesis 

Chairmen: Prof. Shtemenko N.I.  
 

15.00-15.30 

STEM CELLS DIFFERENTIATION AND REGULATION OF SWITCHING OF 

GENETICALLY DETERMINATED TYPES OF HEMOGLOBINôS  

N. Starodub 

A.V. Palladin Institute of Biochemistry of National Academy of Sciences, Ukraine 

 

15.30-16.00 

ɿɸɻɸʃʔʅɯ  ɿɸʂʆʅʆʄɯʈʅʆʉʊɯ ɿʄɯʅʀ  ɻʃɯʂʆʂʆʅôʖɻɸʊɯɺ  ʇʈʀ 

ɿʃʆʗʂɯʉʅʆɰ ʊʈɸʅʉʌʆʈʄɸʎɯɰ 

ɸ. ʐʝʚʮʦʚʘ, ʆ. ɹʨʘʟʘʣʫʢ, ɯ. ʇʠʩʴʤʝʥʝʮʴʢʘ, ʅ. ʉʪʝʢʣʻʥʴʦʚʘ, ɻ. ʄʘʩʣʘʢ, ʆ. ʍʠʞʥʷʢ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ 

 
16.00-16.30 

ɺɯʈʆɻɯɼʅɯ ʄʆʃɽʂʋʃʗʈʅɯ ʄɽʍɸʅɯɿʄʀ ɸʅʊʀʇʈʆʃɯʌɽʈɸʊʀɺʅʆɰ 

ɸʂʊʀɺʅʆʉʊɯ ʂʃɸʉʊɽʈʅʀʍ ʉʇʆʃʋʂ ʈɽʅɯʖ 

ʅ.ɯ. ʐʪʝʤʝʥʢʦ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

16.30-16.45 

ɺɿɸʀʄʆʉɺʗɿʔ ʉʆɼɽʈɾɸʅʀʗ ʉɸ125, ʉʋʄʄɸʈʅʓʍ 

ɻʃʀʂʆɿɸʄʀʅʆɻʃʀʂɸʅʆɺ (ɻɸɻ)  ʀ ʀʍ ʌʈɸʂʎʀʁ ɺ ʉʓɺʆʈʆʊʂɽ ʂʈʆɺʀ 

ɹʆʃʔʅʓʍ ʈɸʂʆʄ ʗʀʏʅʀʂʆɺ  ɺ ʍʆɼɽ ʃɽʏɽʅʀʗ 

ʄ.ɺ. ʂʥʷʟʝʚʘ, ɸ.ɺ. ʇʨʦʢʦʧʶʢ *, ʊ.ɼ. ʇʘʚʣʦʚʘ ** 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʅ.ʂʘʨʘʟʠʥʘ 

*ʍʘʨʴʢʦʚʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʠʡ ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʧʘʥʩʝʨ 

**ʆʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ çʅʦʚʦʝ ʤʳʰʣʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝè 
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16.45-17.00 

ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʀ ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ 

ʂɸʈɹʆʂʉʀʇɽʇʊʀɼɸɿʓ ɸ ʅɽʄɸʃʀɻʅʀɿʀʈʆɺɸʅʅʆʁ ʀ ʆʇʋʍʆʃɽɺʆʁ 

ʊʂɸʅɽʁ ʕʅɼʆʄɽʊʈʀʗ ɾɽʅʑʀʅ 

ʀ. ɺʦʚʯʫʢ 

ʆʜʝʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʀ. ʄʝʯʥʠʢʦʚʘ, ʆʜʝʩʩʘ 

 
17.00-17.15 

ɻɯʇʆɻʃɯʂɽʄɯʏʅɯ ʉʊɸʅʀ ʇʈʀ ʂɸʅʎɽʈʆɻɽʅɽɿɯ ʊɸ ɿɸʉʊʆʉʋɺɸʅʅɯ 

ʇʈʆʊʀʇʋʍʃʀʅʅʀʍ ʉʇʆʃʋʂ 

ʖ.ʉ. ɺʦʨʦʥʢʦʚʘ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 
17.15-17.30 

ɸʅʊʀʆʂʉʀɼɸʅʊʅɯ, ɸʅʊʀɸʅɽʄɯʏʅɯ ʊɸ ɸʅʊʀʇʈʆʃɯʌɽʈɸʊʀɺʅɯ 

ɺʃɸʉʊʀɺʆʉʊɯ ʂʃɸʉʊɽʈʅʀʍ ʉʇʆʃʋʂ ʈɽʅɯʖ ʋ ʄʆɼɽʃɯ ʇʋʍʃʀʅʅʆɻʆ 

ʈʆʉʊʋ 

ʆ.ɼ. ɾʘʙʽʮʴʢʘ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

 
17.30-18.00   ʉʪʝʥʜʦʚʽ ʧʨʝʟʝʥʪʘʮʽʾ         ʉʪʝʥʜʦʚʳʝ ʜʦʢʣʘʜʳ      

  Poster presentation  

18.00    ʌʫʨʰʝʪ  Welcome party  

 

 

ʉʪʝʥʜʦʚʽ ʜʦʧʦʚʽʜʽ: 

 

ʉʊʈʋʂʊʋʈɸ ɺʋɻɼɽɺʆɼʅʀʍ ɼɽʊɽʈʄɯʅɸʅʊ ɻʃɯʂʆʇʈʆʊɽɰʅɯɺ ʇʆɺɽʈʍʅɯ 

ʇʆʃɯʄʆʈʌʅʆʗɼɽʈʅʀʍ ʃɽʁʂʆʎʀʊɯɺ  

ɯ. ɹʨʦʜʷʢ, ɸ. ɻʥʘʪʫʰ, ɯ. ʌʝʨʝʥʮ, ʅ. ʉʠʙʽʨʥʘ  

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

 

ʅɽɿɺʀʏʅɯ ɻɼʌ-ʆɹʄɯʅʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɺʂʆʈʆʏɽʅʆɰ ʌʆʈʄʀ ʌɸʂʊʆʈɸ 

ɽʃʆʅɻɸʎɯɰ ʊʈɸʅʉʃʗʎɯɰ eEF1A1 ð ɸʅɸʃʆɻɸ ʆʅʂʆɹɯʃʂʋ PTI-1 

ɼ. ɺʣʘʩʝʥʢʦ 

ɯʥʩʪʠʪʫʪ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʽ ʛʝʥʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 

ʇʈʆʊɽʆʃʀʊʀʏɽʉʂʀɽ ʇʈʆʀɿɺʆɼʅʓɽ ʇʃɸɿʄʀʅʆɻɽʅɸ ɺ ʇɸʊʆɻɽʅɽɿɽ 

ʆʅʂʆʃʆɻʀʏɽʉʂʀʍ ɿɸɹʆʃɽɺɸʅʀʁ 

ʅ. ɿʘʡʮʝʚʘ, ʖ. ʂʣʳʩʴ 

ɻʋ ʀʥʩʪʠʪʫʪ ʦʪʦʣʘʨʠʥʛʦʣʦʛʠʠ ʠʤʝʥʠ ʧʨʦʬ. ɸ.ʀ. ʂʦʣʦʤʠʡʯʝʥʢʘ 

ɸʄʅ ʋʢʨʘʠʥʳ, 03680 ʂʠʝʚ 

 

ɺʇʃʀɺ ʂʃɸʉʊɽʈʅʀʍ ʉʇʆʃʋʂ ʈɽʅɯʖ ɿ ʆʈɻɸʅɯʏʅʀʄʀ ʃɯɻɸʅɼɸʄʀ ʅɸ 

ɸʂʊʀɺʅɯʉʊʔ ʌɽʈʄɽʅʊɯɺ ɻɽʇɸʊʆʎʀʊɯɺ ʑʋʈɯɺ ʋ ʄʆɼɽʃɯ ʇʋʍʃʀʅʅʆɻʆ 

ʈʆʉʊʋ 

ɺ. ɯʚʯʫʢ  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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CONFIRMATION OF ANTIOXIDANT PROPERTIES OF CLUSTER RHEN IUM 

COMPOUNDS IN THE MODEL OF TUMOR GROWTH  

 ɯ. Klenina 

Institute of Gastroenterology of the Academy of Medical Sciences of Ukraine 

 

ɿʅʀɾɽʅʅʗ ʈɯɺʅʗ ʊʈʆʄɹɯʅʋ ʊɸ ɸʅʊʀʊʈʆʄɹɯʅʋ ɯɯɯ ʋ ʉʀʈʆɺɸʊʎɯ ʍɺʆʈʀʍ 

ʅɸ ʃɽʁʂʆɿʀ 

ɯ. ʄʘʨʘʭʦʚʩʴʢʘ
1
, ʊ.ʇ. ʅʽʢʦʣʘʻʥʢʦ-ʂʘʤʠʰʦʚʘ

2
, ɻ.ʆ. ʋʰʘʢʦʚʘ

1 

1
ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

2
ɹʘʛʘʪʦʧʨʦʬʽʣʴʥʘ ʤʽʩʴʢʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ ˉ4, ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ 

 

ɺʓɼɽʃɽʅʀɽ ʄɸʊʈʀʂʉʅʆʁ ʄɽʊɸʃʃʆʇʈʆʊɽʀʅɸɿʓ-2  

ʀɿ ʊʂɸʅʀ ʀʅʌʀʃʔʊʈɸʊʀɺʅʆɻʆ ʇʈʆʊʆʂʆɺʆɻʆ ʈɸʂɸ ʄʆʃʆʏʅʆʁ 

ɾɽʃɽɿʓ ɾɽʅʑʀʅ 

ʅ. ʄʦʪʨʫʢ  

ʆʜʝʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʀ. ʄʝʯʥʠʢʦʚʘ, ʆʜʝʩʩʘ 

 

ɺʀɺʏɽʅʅʗ ʆʉʆɹʃʀɺʆʉʊɽʁ ʇʈʆʉʊʆʈʆɺʆɰ ʉʊʈʋʂʊʋʈʀ ɯɿʆʌʆʈʄ 

ʌɸʂʊʆʈɸ ɽʃʆʅɻɸʎɯɰ ʊʈɸʅʉʃʗʎɯɰ 1A ʉʉɸɺʎɯɺ ʊɸ ɰʍ ʂʆʄʇʃɽʂʉɯɺ ɿ 

ʃɯɻɸʅɼɸʄʀ. 

ʆ.ɺ. ʅʦʚʦʩʠʣʴʥʘ
1
, ʆ.ʆ. ʊʠʤʯʝʥʢʦ

2
, ɭ.ɯ. ʊʠʢʪʦʧʫʣʦ

2
, ɯ. ʄ. ʉʝʨʜʶʢ

2
,  

ɹ.ʉ. ʅʝʛʨʫʮʴʢʠʡ
1
 . 

1 - ɯʥʩʪʠʪʫʪ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʽ ʛʝʥʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ. ʂʠʾʚ, 2 - ɯʥʩʪʠʪʫʪ ʙʽʣʢʘ 

ʈɸʅ, ʇʫʱʠʥʦ, ʈʦʩʽʷ 

 

ʇʆʈɯɺʅʗʅʅʗ ʇʈʆʊɽʂʊʀɺʅʆɰ ɼɯɰ ʌʋʃɽʈɽʅɯɺ ʉ60 ɿɸ ɯʅɼʋʂʎɯɰ ʂʃɯʊʀʅʅʆɰ 

ʉʄɽʈʊɯ ʋ ʅʆʈʄɸʃʔʅʀʍ ɯ ʊʈɸʅʉʌʆʈʄʆɺɸʅʀʍ  ʊ-ʃɯʄʌʆʎʀʊɸʍ 

ʂ.ʆ. ʇʘʣʠʚʦʜʘ
1,2

, ɸ.ɸ. ʉʘʤʦʡʣʝʥʢʦ
1
, ʃ.ɹ. ɼʨʦʙʦʪ

1
, ʆ.ʇ. ʄʘʪʠʰʝʚʩʴʢʘ

2
 

1
ɯʥʩʪʠʪʫʪ ʙʽʦʭʽʤʽʾ ʽʤ.ʆ.ɺ. ʇʘʣʣʘʜʽʥʘ ʅɸʅ ʋʢʨʘʾʥʠ, 

2
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

ɼʆʉʃɯɼɾɽʅʅʗ ɸʅʊʀʇʈʆʃɯʌɽʈɸʊʀɺʅʆɰ ɸʂʊʀɺʅʆʉʊɯ ʂʃɸʉʊɽʈʅʀʍ 

ʉʇʆʃʋʂ ʈɽʅɯʖ 

ʂ. ʇʘʨʘʤʦʥʦʚʘ
1
, ʆ. ʂʣʶʯʽʚʩʴʢʘ

2
,  ʖ. ɺʦʨʦʥʢʦʚʘ

1
, ʅ. ʐʪʝʤʝʥʢʦ 

1
, ʈ. ʉʪʦʡʢʘ

2 

1
ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ   

2
ɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ  ʢʣʽʪʠʥʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʃʴʚʽʚ 

 

HETEROGENEITY OF HEMOGLOBIN IN BLOOD IN THE MODEL OF 

TUMOR GROWTH  

T.N. Polishko, N.I. Shtemenko  

Dnipropetrovsk National University 

 

ʈʆʃʔ ʂɸʈɹʆʂʉʀʇɽʇʊʀɼɸɿʓ N ɺ ɻɽʄʆʉʊɸɿɽ ʆʅʂʆʃʆɻʀʏɽʉʂʀʍ 

ɹʆʃʔʅʓʍ ɺ ʈɸʅʅɽʄ ʇʆʉʃɽʆʇɽʈɸʎʀʆʅʅʆʄ ʇɽʈʀʆɼɽ 

ʊ. ʇʦʩʪʥʦʚʘ
1
, ʄ. ɻʝʥʛʠʥ

2
, ɺ. ʉʤʝʪʘʥʠʥ

2
  

1
ʇʝʥʟʝʥʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʧʘʥʩʝʨ 

2
ʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ɻ. ɹʝʣʠʥʩʢʦʛʦ, ʇʝʥʟʘ, 

ʈʦʩʩʠʷ 
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10 

ʈɯɺɽʅʔ ɺʄɯʉʊʋ ɿɸɻɸʃʔʅʆɻʆ ɹɯʃʂʋ ʊɸ ɸʂʊʀɺʅʆʉʊɯ ʂɸʊɸʃɸɿʀ ʋ ʄʆɼɽʃɯ 

ʇʋʍʃʀʅʅʆɻʆ ʈʆʉʊʋ 

ʉ.ʉ. ʉʝʤʸʥʦʚ  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʆʂʀʉʅʀʁ ʄɽʊɸɹʆʃɯɿʄ ɸʈɸʍɯɼʆʅʆɺʆɰ ʂʀʉʃʆʊʀ ɺ ʋʄʆɺɸʍ ʈɯɿʅʆɰ 

ɿɸɹɽɿʇɽʏɽʅʆʉʊɯ ʆʈɻɸʅɯɿʄʋ ʑʋʈɯɺ ʊʆʂʆʌɽʈʆʃʆʄ 

ʉ.ɹ. ʉʽʣʦʥʦʚ,  ɻ.ɺ. ɼʦʥʯʝʥʢʦ 

ɯʥʩʪʠʪʫʪ ʙ̔ ʦʭʽʤʽʾ ʽʤ. ʆ.ɺ. ʇʘʣʣʘʜʽʥʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʂʠʾʚ  

 

ʀɿʄɽʅɽʅʀɽ ʉʆɼɽʈɾɸʅʀʗ ʀ ʉʀɸʃʀʈʆɺɸʅʅʆʉʊʀ ʇʃɸɿʄɽʅʅʓʍ ɹɽʃʂʆɺ 

ʇʈʀ ʆʅʂʆɿɸɹʆʃɽɺɸʅʀʗʍ ʂʈʆɺʀ 

ʅ.ʀ ʉʪʝʢʣʝʥʝʚʘ
1
, 

 
ɸ.ɸ. ʂʫʣʠʥʠʯ

1
, ʊ.ʇ  ʅʠʢʦʣʘʝʥʢʦ

2
, ɸ.ɿ. ɹʨʘʟʘʣʫʢ

1
, ɸ.ʀ. ʐʝʚʮʦʚʘ

1
  

1
ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ,  

2
ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ ʛʦʨʦʜʩʢʘʷ ʤʥʦʛʦʧʨʦʬʠʣʴʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ˉ4 

 

ʂʆʅʎɽʅʊʈɸʎɯʗ ʊɹʂ-ɸʂʊʀɺʅʀʍ ʉʇʆʃʋʂ ʗʂ ʇʆʂɸɿʅʀʂ ʉʊɯʁʂʆʉʊɯ 

ʄɽʄɹʈɸʅ ʂʃɯʊʀʅ ʑʋʈɯɺ-ʇʋʍʃʀʅʆʅʆʉɯɰɺ 

ʅ.ɺ. ʉʫʙʙʦʪʽʥʘ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʅɽʄɯʗ ʊɸ ɿɸʉʆɹʀ ɰɰ ʂʆʈɽʂʎɯɰ ʇʈʀ ʂɸʅʎɽʈʆɻɽʅɽɿɯ 

ʆ.ʉ. ʊʠʤʙʘʡ, ʖ.ʉ. ɺʦʨʦʥʢʦʚʘ   

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

THE ROLE OF CYSTEINE  CATHEPSINS IN PATHOG ENESIS OF THYROID 

MALIGNANT TUMORS  

V.I . Chorna, O.L. Lyanna  

Dnipropetrovsk National University 

 

 

 

 

 

ʇô̫ ʪʥʠʮʷ, 31 ʞʦʚʪʥʷ         ʇʷʪʥʠʮʘ 31 ʦʢʪʷʙʨʷ           Friday, October 31 

 

ʇʃɽʅɸʈʅɸ ʉɽʉɯʗ 3.  ʄʆʃɽʂʋʃʗʈʅɯ ʆʉʅʆɺʀ ʂʃɯʊʀʅʅʆɰ 

ʂʆʄʋʅɯʂɸʎɯɰ 

ɻʦʣʦʚʘ: ʧʨʦʬ. ʅʝʜʟʚʝʮʴʢʠʡ ɺ.ʉ. 

ʇʣʝʥʘʨʥʘʷ ʩʝʩʩʠʷ 3. ʄʦʣʝʢʫʣʷʨʥʳʝ ʦʩʥʦʚʳ ʢʣʝʪʦʯʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ 

Plenary session 3. The molecular basis of cell communication 

Chairmen: Prof . Nedzvetskii V. 
 

9.30-10.00 

ʄɽʍɸʅʀɿʄʓ ʄɽɾʂʃɽʊʆʏʅʓʍ ʂʆʄʄʋʅʀʂɸʎʀʁ ɺʆ ɺʂʋʉʆɺʆʁ ʇʆʏʂɽ 

ʇʈʀ ʋʏɸʉʊʀʀ ɺʅɽʂʃɽʊʆʏʅʆɻʆ ɸʊʌ. 

ʆ.ɸ. ʈʦʛʘʯʝʚʩʢʘʷ, ʈ.ɸ. ʈʦʤʘʥʦʚ, ɸ.ɸ. ʍʦʭʣʦʚ, ʉ.ʉ. ʂʦʣʝʩʥʠʢʦʚ.  

ʀʥʩʪʠʪʫʪ ɹʠʦʬʠʟʠʢʠ ʂʣʝʪʢʠ ʈɸʅ, ʛ. ʇʫʱʠʥʦ, ʈʦʩʩʠʷ 
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10.00-10.30 

ʋʏɸʉʊʀɽ ʅɽʂʆʊʆʈʓʍ ʄɽɾʂʃɽʊʆʏʅʓʍ ʀ ʂʃɽʊʆʏʅʓʍ 

ʄʆʃɽʂʋʃʗʈʅʓʍ ʉʊʈʋʂʊʋʈ ɺ ʇɽʈɽɼɸʏɽ ʉʀɻʅɸʃɸ ʆ ʄɽʍɸʅʀʏɽʉʂʆʄ 

ʅɸʇʈʗɾɽʅʀʀ ɺ ʉʆɽɼʀʅʀʊɽʃʔʅʆʁ ʊʂɸʅʀ 

ʅ.ʀ. ɹʫʣʘʥʢʠʥʘ, ʖ.ɻ. ʂʦʪ, ɽ.ɭ. ʇʝʨʩʢʠʡ, ɽ.ɺ. ʌʘʣʴʯʝʥʢʦ 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʂʘʨʘʟʠʥʘ 

 

10.30-11.00 

ɼʀʌʌɽʈɽʅʎʀʈʆɺʂɸ ʄɽɿɽʅʍʀʄɸʃʔʅʓʍ ʉʊɺʆʃʆɺʓʍ ʂʃɽʊʆʂ ɺ ʆʊɺɽʊ 

ʅɸ ʉʊʀʄʋʃʀʈʋʖʑʀɽ ʌɸʂʊʆʈʓ 

ɸ.ʖ. ʇʝʪʨʝʥʢʦ, ʖ.ɸ. ʇʝʪʨʝʥʢʦ, ʅ.ɻ. ʉʢʦʨʦʙʦʛʘʪʦʚʘ, ʅ.ɸ. ɻʦʨʦʭʦʚʘ, ʉ.ʇ. ʄʘʟʫʨ 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʢʨʠʦʙʠʦʣʦʛʠʠ ʠ ʢʨʠʦʤʝʜʠʮʠʥʳ ʅɸʅ ʋʢʨʘʠʥʳ, ʍʘʨʴʢʦʚ 

 

11.00-11.30 

ʄɽɾʄʆʃɽʂʋʃʗʈʅʆɽ  ʉʆɻʃɸʉʆɺɸʅʀɽ  ɺ  ʇʈʆʎɽʉʉʀʅɻɽ  ɹɽʃʂɸ  ʀ  

ʌʋʅʂʎʀʆʅɸʃʔʅʓɽ  ʉʃɽɼʉʊɺʀʗ  ɽɻʆ  ʅɸʈʋʐɽʅʀʗ ɺ  ʂʆʅʊɽʂʉʊɽ  

ʕʊʀʆʃʆɻʀʀ  ʇʆʉʊʀʅɼʋʉʊʈʀɸʃʔʅʆʁ  ʇɸʅɼɽʄʀʀ 

ʉ. ɺʝʨʝʚʢʘ 

ɻʋ ʀʥʩʪʠʪʫʪ ʦʪʦʣʘʨʠʥʛʦʣʦʛʠʠ ʠʤ. ɸ.ʉ. ʂʦʣʦʤʠʡʯʝʥʢʘ ɸʄʅ ʋʢʨʘʠʥʳ 

ʀʥʩʪʠʪʫʪ ʙʠʦʭʠʤʠʠ ʠʤ. ɸ.ɺ. ʇʘʣʣʘʜʠʥʘ ʅɸʅ ʋʢʨʘʠʥʳ,  ʂʠʝʚ 

 

11.30-12.00  ʉʪʝʥʜʦʚʽ ʧʨʝʟʝʥʪʘʮʽʾ        ʉʪʝʥʜʦʚʳʝ ʜʦʢʣʘʜʳ        Poster presentation 

Coffee break 

 

12.00-12.30 

ʂ ɺʆʇʈʆʉʋ ʉʆʉʊʆʗʅʀʗ ʉʀʉʊɽʄʓ ɻɽʄʆʉʊɸɿɸ ʇʈʀ ʉʀʉʊɽʄʅʓʍ 

ɺɸʉʂʋʃʀʊɸʍ 

ʊ.ʇ. ʅʠʢʦʣʘʝʥʢʦ-ʂʘʤrʰʦʚʘ, ʖ.ɸ. ɻʦʨʜʠʝʥʢʦ, ʅ.ʉ. ʅʠʢʦʣʘʝʥʢʦ 

ʄʥʦʛʦʧʨʦʬʠʣʴʥʘʷ ʛʦʨʦʜʩʢʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ˉ4 ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘ 

 

12.30-13.00 

INTRACELLULAR WATER NETWORK, CYTOMATRIX  AND CYTOSKELETON  

A.A. Tykhomyrov  

Dnepropetrovsk National University 

 

13.00-13.15 

ʎʀʊʆʂɯʅʆɺʀʁ ʉʊɸʊʋʉ ʍɺʆʈʀʍ ʅɸ ʅɽʉʇɽʎʀʌɯʏʅʀʁ ɺʀʈɸɿʂʆɺʀʁ 

ʂʆʃɯʊ 

ʉ. ɭʛʦʨʦʚʘ, ɺ. ʂʫʜʨʷʚʮʝʚʘ 

ɼʋ Ăɯʥʩʪʠʪʫʪ ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʾ ɸʄʅʋñ ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ  

 

13.15-13.30 

ɺɿɸɭʄʆɼɯʗ ɼɺʆʍ ɯɿʆʌʆʈʄ ʌɸʂʊʆʈʋ ɽʃʆʅɻɸʎɯɰ 1ɸ ɿ ʪʈʅʂ ʈɯɿʅʆɰ 

ʉʇɽʎʀʌɯʏʅʆʉʊɯ             

ʇ.ɺ. ʌʫʪʝʨʥʠʢ  

ɯʥʩʪʠʪʫʪ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 

13.30-15.00    ʆʙʽʜ                  ʆʙʝʜ               Lunch 
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ʉʪʝʥʜʦʚʽ ʜʦʧʦʚʽʜʽ            ʉʪʝʥʜʦʚʳʝ ʜʦʢʣʘʜʳ                 Poster presentation 

 
ʄɯɾɹɸʂʊɽʈɯɸʃʔʅɯ ɺɿɸɭʄʆɼɯɰ ʇʈɽɼʉʊɸɺʅʀʂɯɺ ʅʆʈʄɸʃʔʅʆɰ ʊɸ 

ʋʄʆɺʅʆ-ʇɸʊʆɻɽʅʅʆɰ ʄɯʂʈʆʌʃʆʈʀ ʃʖɼʀʅʀ 

ɺ.ɻ. ɻʘʚʨʠʣʶʢ,  ʃ.ʇ. ɻʦʣʦʜʦʢ, ʄ.ʖ. ʉʘʚʝʥʢʦ, ɸ.ɯ. ɺʽʥʥʽʢʦʚ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʂɯʃʔʂɯʉʅɽ ɺʀɿʅɸʏɽʅʅʗ ʇʃɸɿʄɯʅʆɻɽʅʋ ɿɸ ɻɯɼʈʆʃɯɿʆʄ ʌɯɹʈʀʅʋ 

ʊ.ɺ. ɻʨʠʥʝʥʢʦ, ʆ.ɯ. ʖʩʦʚʘ, ɸ.ʉ. ʂʦʥʜʨʘʪʶʢ 

ɯʥʩʪʠʪʫʪ ʙʽʦʭʽʤʽʾ ʽʤ. ʆ.ɺ. ʇʘʣʣʘʜʽʥʘ ʅɸʅʋ, ʂʠʾʚ 

 

ʇʆʉʊʈɸʅʉʃʗʎʀʆʅʅʓɽ ʄʆɼʀʌʀʂɸʎʀʀ ʀ ʉʊʈʋʂʊʋʈɸ ʂʆʃʃɸɻɽʅɸ 

ʊʀʇɸ ɯ, ʉʀʅʊɽɿʀʈʋɽʄʆɻʆ ɺ ʂʆɾɽ ɺ ʋʉʃʆɺʀʗʍ ɽɪ ʈɸʉʊʗɾɽʅʀʗ  ʇʆɼ 

ɼɽʁʉʊɺʀɽʄ ʄɽʍɸʅʀʏɽʉʂʆɻʆ ʅɸʇʈʗɾɽʅʀʗ IN VITRO  

ʊ.ɺ.  ɾʫʢʦʚʘ, ɸ.ʅ. ʇʦʥʦʤʘʨʝʥʢʦ, ʕʣʴ-ʊ'ʘʘʣʫ ɸʙʙʘʩ, ɽ.ʕ. ʇʝʨʩʢʠʡ 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʅ. ʂʘʨʘʟʠʥʘ 

 

ʃʆʂɸʃɯɿɸʎɯʗ  ʌɯɹʈʆʅɽʂʊʀʅʋ ʋ ʊʂɸʅʀʅɸʍ ʂʋʈʏɸʊ-ɹʈʆʁʃɽʈɯɺ ɿɸ ʋʄʆɺ 

ɼɯɰ ɹɯʆʃʆɻɯʏʅʆ ɸʂʊʀɺʅʀʍ ʈɽʏʆɺʀʅ 

ʂʦʚʘʣʝʥʢʦ ʄ. ɺ., ʉʪʝʧʯʝʥʢʦ ʃ. ʄ.  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

 

ɽʂʉʇʈɽʉɯʗ ʅɽʆʅɸʊɸʃʔʅʀʍ Fc-g-ʈɽʎɽʇʊʆʈɯɺ  ʅɸ ɽʅʊɽʈʆʎʀʊɸʍ ʇʃʆɼɯɺ 

BOVIS 

ɼ. ʄʘʩʶʢ
1
, ɺ. ʅʝʜʟʚʝʮʴʢʠʡ

2 

1
ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

2
ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

  
ʋʈʆɺɽʅʔ ʆʂʉʀɼɸ ɸɿʆʊɸ ɺ ʉʇʃɽʅʆʎʀʊɸʍ ʂʈʓʉ ʇʈʀ ʈɸɼʀɸʎʀʆʅʅʆʄ 

ʇʆʈɸɾɽʅʀʀ  

ɺ. ʇʦʣʷʢʦʚʘ, ʃ. ɼʨʘʛʘʥ, ɹ. ʎʫʜʟʝʚʠʯ  

ʂʠʝʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ 

 

ɼɯʗʃʔʅɯʉʊʔ ʉɽʂʈɽʊʆʈʅʀʍ ɿɸʃʆɿ ʐʃʋʅʂɸ ʊɸ ʈɽɻʋʃʖʖʏʀʍ ɰɰ 

ʅɯʊʈɽʈɻɯʏʅʀʍ ʄɽʍɸʅɯɿʄɯɺ ɺ ʅʆʈʄɯ ʊɸ ʇʈʀ ɻʆʉʊʈʆʄʋ ʉʊʈɽʉɯ 

ʆ.ɺ. ʈʘʟʫʚʘʻʚʘ, ʆ.ʉ. ʊʨʫʰʝʥʢʦ, ʆ.ɹ. ʄʫʨʟʽʥ, ɸ.ɯ. ʈʫʜʝʥʢʦ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ɼʋ ñɯʥʩʪʠʪʫʪ ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʾ ɸʄʅ 

ʋʢʨʘʾʥʠò 

 

ɺʀɺʏɽʅʅʗ ʐɸʇɽʈʆʅʆɺʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ ɹɯʃʂɸ ʊɸʊ ɺɯʈʋʉʋ 

ɯʄʋʅʆɼɽʌɯʎʀʊʋ ʃʖɼʀʅʀ 

ʈ. ʉʪʦʨʯʘʢ 

ɯʥʩʪʠʪʫʪ ʙʽʦʭʽʤʽʽ ʽʤ ʆ.ɺ. ʇʘʣʣʘʜʽʥʘ ʅɸʅ ʋʢʨʘʾʥʠ ʂʠʾʚ 

 

ɸʂʊʀɺʅʆʉʊʔ ʄɽʄɹʈɸʅʅʓʍ ɸʊʌɸɿ ʕʅʊɽʈʆʎʀʊʆɺ  

ʖ. ʌʫʨʤʘʥ, ɺ. ʄʦʩʷʛʠʥ, ʉ. ʏʤʳʯʦʚ  

ʂʫʨʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʬʠʣʠʘʣ) ʈɻʉʋ ʛ. ʂʫʨʩʢ, ʈʦʩʩʠʷ 
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ʇʃɽʅɸʈʅɸ ʉɽʉɯʗ 4.  ɽʂʆʃʆɻɯʏʅɸ ɹɯʆʍɯʄɯʗ ʊɸ ɹɯʆʍɯʄɯʗ 

ʂʉɽʅʆɹɯʆʊʀʂɯɺ 

ɻʦʣʦʚʘ: ʜʦʮ. ʊʠʭʦʤʠʨʦʚ ɸ.ʆ. 

ʇʣʝʥʘʨʥʘʷ ʩʝʩʩʠʷ 4. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʠʦʭʠʤʠʷ ʠ ʙʠʦʭʠʤʠʷ 

ʢʩʝʥʦʙʠʦʪʠʢʦʚ 

Plenary session 4. Environmental biochemistry and biochemistry of 

xenobiotics 

Chairmen: Dr. Tykhomyrov A.A. 
 

15.00-15.30 

BIOSENSORS IN DIAGNOSTICS AND ENVIRONMENTAL MONITORING: 

ACHIEVEMENTS AND PERSPECTIVE OF DEVELOPMENT  

N. Starodub 

A.V. Palladin Institute of Biochemistry of National Academy of Sciences, Ukraine 

 

15.30-16.00 

ʄɸʈʂɽʈʓ ʊʈɸʅʉɻɽʅɽʈɸʎʀʆʅʅʓʍ ʕʌʌɽʂʊʆɺ ʇʈʆʃʆʅɻʀʈʆɺɸʅʅʆɻʆ  

ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ ʏɽʃʆɺɽʂɸ ʀʆʅʀɿʀʈʋʖʑɽʁ ʈɸɼʀɸʎʀʀ ʂɸʂ ʌɸʂʊʆʈɸ 

ʇʈʆʄʓʐʃɽʅʅʆʁ ʕʂʆʃʆɻʀʀ 

ɺ.ɻ. ɹʝʟʣʝʧʢʠʥ *
Ä
, ʂ.ʅ. ʄʫʢʩʠʥʦʚʘ **, ɺ.ʅ. ɸʥʪʠʧʦʚʘ *, ʄ.ʃ. ɿʘʭʘʨʦʚʘ **, ʄ.ɻ. ʃʦʤʘʝʚʘ.*, 

ʀ.ʖ. ʉʪʨʝʣʢʦʚʘ *
Ä
, ʃ.ɸ. ʌʦʤʝʥʢʦ.*, ɸ.ɺ. ʑʝʨʙʘʪʝʥʢʦ*

Ä
, ɸ.ʀ. ɻʘʟʠʝʚ *

 

* ʀʥʩʪʠʪʫʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʬʠʟʠʢʠ ʈɸʅ, ʇʫʱʠʥʦ, ʈʦʩʩʠʷ; **ʌɻʋʇ 

ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʙʠʦʬʠʟʠʢʠ ʌʄɹɸ, ʆʟʝʨʩʢ, ʈʦʩʩʠʷ; 
Ä
ʇʫʱʠʥʩʢʠʡ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪ, 

ʇʫʱʠʥʦ, ʈʦʩʩʠʷ 

 

16.00-16.30 

ʆɹʈɸɿʆɺɸʅʀɽ ɼʆʃɻʆɾʀɺʋʑʀʍ ʈɸɼʀʂɸʃʆɺ ɹɽʃʂɸ ʇʆɼ 

ɺʆɿɼɽʁʉʊɺʀɽʄ ʈɽʅʊɻɽʅʆɺʉʂʆɻʆ ʀɿʃʋʏɽʅʀʗ ʀ ʀʍ 

ɻɽʅʆʊʆʂʉʀʏɽʉʂʆɽ ɼɽʁʉʊɺʀɽ 

ʉ.ɺ. ɻʫʜʢʦʚ 
ʀʥʩʪʠʪʫʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʬʠʟʠʢʠ ʈɸʅ, ʛ. ʇʫʱʠʥʦ, ʈʦʩʩʠʷ 

 

16.30-16.45 

ʈɽʌɽʈɽʅʊʅʓɽ ʀ ɸʅɸʃʀʊʀʏɽʉʂʀɽ ʋʈʆɺʅʀ ʂɸʈʆʊʀʅʆʀɼʆɺ ʀ 

ʊʆʂʆʌɽʈʆʃʆɺ ʇʃɸɿʄʓ ʂʈʆɺʀ ɾɽʅʑʀʅ ʈɽʇʈʆɼʋʂʊʀɺʅʆɻʆ ɺʆɿʈɸʉʊɸ 

ɽ. ʄʦʡʩʝʸʥʦʢ 

ɻʨʦʜʥʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɻʨʦʜʥʦ, ɹʝʣʦʨʫʩʠʷ  

 

16.45-17.00 

ɼʆɿɸ ʆʇʈʆʄɯʅɽʅʅʗ ɺʆɼʗʅʆɰ ɹɯʆʊʀ ʋ ʊɽʍʅʆʃʆɻɯʏʅʀʍ ɺʆɼʆʁʄɸʍ 

ʖɾʅʆʋʂʈɸɰʅʉʔʂʆɰ ɯ ɿɸʇʆʈɯɿʔʂʆɰ ɸɽʉ 

ʃ.ɯ. ɻʨʠʛʦʨôʻʚʘ, ʖ.ɸ.ʊʦʤʽʣʽʥ 

ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʛʫʤʘʥʽʪʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʇʝʪʨʘ ʄʦʛʠʣʠ 

 

17.00-17.15 

ɹɯʆʊʈɸʅʉʌʆʈʄɸʎɯʗ ʂʉɽʅʆɹɯʆʊʀʂɯɺ ʇʈʀ ʂʃɯʊʀʅʅɯʁ ɼɽʊʆʂʉʀʂɸʎɯɰ ʋ 

ʈʆʉʃʀʅ 

ɺ. ʌʝʜʝʥʢʦ 

ʅɼɯ ʙʽʦʣʦʛʽʾ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 
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17.15-17.30 

ʂɸʇɯʃʗʈʅʆɽʃɽʂʊʈʆʌʆʈɽʊʀʏʅɸ ʆʎɯʅʂɸ ʗʂʆʉʊɯ  ʈʆʉʃʀʅʅʆɰ 

ʉʀʈʆɺʀʅʀ 

ɺʷʪʢʽʥ ʆ.ʂ., ɹʽʣʦʥʦʞʢʦ ʄ.ɺ.,  ʂʦʰʝʣʝʚ ʆ.ʉ., ɼʨʦʟʜʦʚ ʆ.ʃ. 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ  ʜʝʨʞʘʚʥʘ  ʤʝʜʠʯʥʘ  ʘʢʘʜʝʤʽʷ 

 

17.30-17-45 

ʄʆʅɯʊʆʈʀʅɻ ɼɯʃʗʅʆʂ ʈɽʂʋʃʔʊʀɺɸʎɯɰ ʐɸʍʊʅʀʍ ɺɯɼɺɸʃɯɺ 

ʆ.ɺ. ʈʦʰʢʘ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 

 

17.45-18.00  

SURFACE LIPIDS OF PLANTS AS STRESS MARKERS 

N. Shtemenko
 

Dniʝpropetrovsk National University 

 

18.00-18.30  

ʉʪʝʥʜʦʚʽ ʧʨʝʟʝʥʪʘʮʽʾ      ʉʪʝʥʜʦʚʳʝ ʜʦʢʣʘʜʳ        Poster presentation 

        

ɺʇʃʀɺ ʍʃʆʈɹɽʅɿʆʃʋ ʅɸ ʂʆʄʇʆʅɽʅʊʅʀʁ ʉʂʃɸɼ ʇʆɺɽʈʍʅɽɺʀʍ 

ʃɯʇɯɼɯɺ ɺʆɼʅʀʍ ʈʆʉʃʀʅ 

ɯ.ʆ. ɸʣʝʢʩʻʻʚʩʴʢʘ,  ɺ.ʄ. ʐʝʧʝʣʝʥʢʦ, ʅ.ɯ. ʐʪʝʤʝʥʢʦ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʉʋʂʎʀʅɸʊɼɽɻʀɼʈʆɻɽʅɸɿʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ɺ ʇʈʆʈɸʉʊɸʖʑʀʍ 

ʉɽʄɽʅɸʍ ʉʆʀ GLICINE MAX L. ʇʆɼ ɺʃʀʗʅʀɽʄ ʉʆʃɽʁ ʊʗɾɽʃʓʍ 

ʄɽʊɸʃʃʆɺ.     

ɽ. ʌ. ɹʝʟʜʫʜʥʘʷ  

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ʅ. ʂʘʨʘʟʠʥʘ. 

 

ɺʇʃʀɺ ɯʅôɭʂʎɯʁ ʊɯɸʄɯʅʋ ʅɸ ɸʂʊʀɺʅɯʉʊʔ ʂɸʊɽʇʉʀʅ-ɺ-ʇʆɼɯɹʅʀʍ 

ʌɽʈʄɽʅʊɯɺ ɺ ʊʂɸʅʀʅɸʍ ɹɯʃʀʍ ʑʋʈɯɺ 

ʆ. ɹʽʨʶʢʦʚʘ, ʉ. ʇʝʪʨʦʚ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ, ʆʜʝʩʘ 

 

ɺʇʃʀɺ  ʈɽɻʋʃʗʊʆʈɯɺ  ʈʆʉʊʋ  ʅɸ  ɸʂʊʀɺʅɯʉʊʔ  ʊʈɸʅʉʇɽʇʊʀɼɸɿʀ   ɺ 

ʃʀʉʊʂɸʍ  SALIX   ALBA   L. ɿɸʃɽɾʅʆ ɺɯɼ ʋʄʆɺ ʈʆʉʊʋ 

ɺʘʩʠʣʶʢ ʆ. ʄ., ʂʫʣʽʢ ɸ.ʌ. 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʅɼɯ ʙʽʦʣʦʛʽʾ, ʋʢʨʘʾʥʘ 

 

ɯʅʊɽʅʉʀɺʅɯʉʊʔ ɸʇʆʇʊʆɿʋ ʂʃɯʊʀʅ ʂʈʆɺɯ ʇʈʀ ʅɸɼʃʀʐʂʆɺʆʄʋ 

ʅɸɺɸʅʊɸɾɽʅʅɯ ɸʅʊʀɹɯʆʊʀʂʆʄ 

ʆ.ʉ. ɺʦʨʦʥʢʦʚʘ, ʆ.ɸ. ʉʽʨʦʢʚʘʰʘ, ʊ.ʄ. ʇʦʣʽʰʢʦ, ɸ.ɯ. ɺʽʥʥʽʢʦʚ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɯʅʊɽʅʉʀɺʅɯʉʊʔ ɸʇʆʇʊʆɿʋ ʂʃɯʊʀʅ ʂʈʆɺɯ ʇʈʀ ɺɺɽɼɽʅʅɯ 

ʎʀʂʃʆʌʆʉʌɸʄɯɼʋ ʃɸɹʆʈɸʊʆʈʅʀʄ ʄʀʐɸʄ 

ʆ.ʉ. ɺʦʨʦʥʢʦʚʘ, ʆ.ɸ. ʉʽʨʦʢʚʘʰʘ, ʊ.ʄ. ʇʦʣʽʰʢʦ, ɸ.ɯ. ɺʽʥʥʽʢʦʚ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ɺʃʀʗʅʀɽ ʍʃʆʈʀɼʆɺ ʂʆɹɸʃʔʊɸ ʀ ʈʊʋʊʀ ʅɸ ʉʆɼɽʈɾɸʅʀɽ ʊɹʂ-

ɸʂʊʀɺʅʓʍ ʇʈʆɼʋʂʊʆɺ ɺ ʉʓɺʆʈʆʊʂɽ ʀ ʇɽʏɽʅʀ ʉɸʄʆʂ ʂʈʓʉ 

ɻ. ɻʘʥʫʩʦʚʘ, ɽ. ɻʣʘʜʢʘʷ 
ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʅ. ʂʘʨʘʟʠʥʘ 

 

ɯʄʋʅʆʍɯʄɯʏʅɯ ʇʆʂɸɿʅʀʂʀ ʉʀʈʆɺɸʊʂʀ ʂʈʆɺɯ ʃʖɼʀʅʀ 

ɿɸ ʋʄʆɺ ɺʇʃʀɺʋ ʂʉɽʅʆɹɯʆʊʀʂɯɺ 

ʄ. ɺ. ɻʦʨʽʣʘ, ʅ.ɯ. ʐʪʝʤʝʥʢʦ, ʈʫʙʘʥ ʂ. ɸ. 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʀɺʏɽʅʅʗ ɺʇʃʀɺʋ ʂʉɽʅʆɹɯʆʊʀʏʅʀʍ ʈɽʏʆɺʀʅ ʅɸ ɹɯʃʂʀ ʂʈʆɺɯ 

ʄɽʊʆɼʆʄ ʊʋʈɹɯɼɯʄɽʊʈɯɰ 

ʄ. ɺ. ɻʦʨʽʣʘ, ʅ.ɯ. ʐʪʝʤʝʥʢʦ  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʅʊʀʈɸɼʀʂɸʃʔʅɸʗ ɸʂʊʀɺʅʆʉʊʔ IN VITRO ʀ ʈɸɼʀʆɿɸʑʀʊʅʓɽ 

ʕʌʌɽʂʊʓ ɻʀɼʈɸʊʀʈʆɺɸʅʅʆɻʆ ʌʋʃʃɽʈɽʅɸ ʉ60 IN VIVO   

ʉ.ɺ. ɻʫʜʢʦʚ
1
, ɸ.ɸ. ʊʠʭʦʤʠʨʦʚ

2
, ɻ.ɺ. ɸʥʜʨʠʝʚʩʢʠʡ 

3
 

1
ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʠʦʬʠʟʠʢʠ ʈɸʅ, ʛ. ʇʫʱʠʥʦ, ʈʦʩʩʠʷ; 

2
ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, ʋʢʨʘʠʥʘ; 

3
ʀʉʄɸ 

ʅʊʂ çʀʥʩʪʠʪʫʪ ʤʦʥʦʢʨʠʩʪʘʣʣʦʚè, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ. 

 

ɸʂʊʀɺʅɯʉʊʔ ʌɽʈʄɽʅʊɯɺ ɽʈʀʊʈʆʎʀʊɯɺ ʂʈʆɺɯ ʑʋʈɯɺ ʊɸ ʉʊʈʋʂʊʋʈʅʆ-

ʌʋʅʂʎɯʆʅɸʃʔʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ɻɽʄʆɻʃʆɹɯʅʋ ɿɸ ɸʃʂʆɻʆʃʔʅʆɰ 

ɯʅʊʆʂʉʀʂɸʎɯɰ 

ʂ. ɼʫʜʦʢ 
1
, ʃ. ʉʪʘʨʠʢʦʚʠʯ 

1
, ɯ. ɺʣʦʭ

2
, ʊ. ɼʫʜʦʢ 

3
, ʅ. ɻʨʠʥʯʠʰʠʥ

2
, ʅ. ʉʠʙʽʨʥʘ

1 

1
ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ,  

2
ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ,  
3
ɯʥʩʪʠʪʫʪ ʬʽʟʠʯʥʦʾ ʦʧʪʠʢʠ ʄʆʅ 

ʋʢʨʘʾʥʠ, ʃʴʚʽʚ 

 

ɽʂʆʃʆɻʆ-ɹɯʆʍɯʄɯʏʅɯ ɸʉʇɽʂʊʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʊʀʄʋʃʗʊʆʈɸ ʈʆʉʊʋ 

ʃɯɿʆʈɽʎʀʌɯʅɸ 

ɯ.ɺ. ɾʝʨʥʦʩʻʢʦʚʘ,  ʅ.ʇ. ʏʦʨʥʦʛʦʨ, ʆ.ɸ. ʊʠʤʯʫʢ,  ɸ.ɯ. ɺʽʥʥʽʢʦʚ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

IONS DISTRIBUTIONS INFL UENCES ON BIOELECTRICAL PROCESSES IN CELL  

*Z. Ivanytska, *E. Lychkovscyj, **D.  Sanagurskyj 

*Danylo Halytsky Lviv National Medical University, **Ivan Franko Lviv National University 

 

ɽʌɽʂʊʀ ʆʈɻɸʅɯʏʅʀʍ ʇʆʃʃʖʊɸʅʊɯɺ ʅɸ ʉʊɸʅ ʎʀʊʆʉʂɯʃɽʊʅʀʍ ɹɯʃʂɯɺ 

ʂʃɯʊʀʅ ʄʆɿʂʋ ʇʃɸɿʋʅɯɺ (Lacerta agilis) 

ʆ.ʖ. ʂʣʠʤʝʥʢʦ, ɺ.ʉ. ʅʝʜʟʚʝʮɹ ʢʠʡ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʂ ɺʆʇʈʆʉʋ ʆ ʈʆʃʀ ʉʊʈɽʇʊʆʂʀʅɸɿʓ ɺ ʇɸʊʆɻɽʅɽɿɽ ʉʊʈɽʇʊʆʂʆʂʂʆɺʓʍ 

ɿɸɹʆʃɽɺɸʅʀʁ 

ʊ. ʂʫʨʢʠʥʘ, ʉ. ɺʝʨʝʚʢʘ 

ʀʥʩʪʠʪʫʪ ʙʠʦʭʠʤʠʠ ʠʤ. ɸ.ɺ. ʇʘʣʣʘʜʠʥʘ ʅɸʅ ʋʢʨʘʠʥʳ, ʂʠʝʚ 
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Eʂʆʃʆɻʆ-ɹɯʆʍɯʄɯʏʅɯ ɸʉʇɽʂʊʀ ʌʆʉʌɸʊʄʆɹɯʃɯɿʋʖʏʆɰ ɼɯʗʃʔʅʆʉʊɯ 

ɻʈʋʅʊʆɺʀʍ ɹɸʂʊɽʈɯʁ 

ʂ.ɺ. ʃʘʚʨʝʥʪʴʻʚʘ, ʅ.ɺ. ʏʝʨʝʚʘʯ, ɸ.ɯ. ɺʽʥʥʽʢʦʚ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɼɽʁʉʊɺʀʗ ʇʈɽʇɸʈɸʊʀɺʅʓʍ ʌʆʈʄ ʅɸ 

ʄɸʊʈʀʏʅʆʁ ʆʉʅʆɺɽ 

ʉ. ʃʠʩʠʮʢʘʷ 
ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ çʋɻʍʊʋè,  ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ 

 

ʄɽʊɸɹʆʃʀɿʄ ʂʉɽʅʆɹʀʆʊʀʂʆɺ ɺ ʀɿʆʃʀʈʆɺɸʅʅʓʍ ɻɽʇɸʊʆʎʀʊɸʍ 

ʉ.ʇ. ʄʘʟʫʨ, ɸ.ʖ. ʇʝʪʨʝʥʢʦ  

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʢʨʠʦʙʠʦʣʦʛʠʠ ʠ ʢʨʠʦʤʝʜʠʮʠʥʳ ʅɸʅ ʋʢʨʘʠʥʳ, ʍʘʨʴʢʦʚ 

 

ʇʆʈɯɺʅʗʅʅʗ ɺʇʃʀɺʋ ɹʃʀɿʔʂʆʉʇʆʈɯɼʅɽʅʀʍ ʄɸʂʈʆʎʀʂʃɯʏʅʀʍ 

ʃɸʂʊʆʅɯɺ ʅɸ ɸʊʌ-ɻɯɼʈʆʃɯɿʅʋ ɸʂʊʀɺʅɯʉʊʔ NA
+
, K

+
-ʇʆʄʇʀ ɿɸʈʆɼʂɯɺ 

ɺôʖʅɸ 

ʉ. ʄʘʥʜʟʠʥʝʮʴ, ʄ. ʎʝʣʝʚʠʯ, ɼ. ʉʘʥʘʛʫʨʩʴʢʠʡ 
ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 
 

ɿʄɯʅʀ ʋ ʉʀʉʊɽʄɯ ʂʈʆɺɯ ʊɺɸʈʀʅ, ʑʆ ɺɾʀɺɸʃʀ ʅɸɼʃʀʐʆʂ ʉʆʃɽʁ ʄɯɼɯ 

ʊɸ ɹɼɾʆʃʀʅɽ ʆɹʅɯɾɾʗ 

ɺ. ʄʘʮʽʶʢ, ʆ. ʉʝʚʝʨʠʥʦʚʩʴʢʘ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʃʀʗʅʀɽ ʍʃʆʈʀɼɸ ʂɸɼʄʀʗ ʀ ʋʅʀʊʀʆʃɸ ʅɸ ʊʀʆʃ-ɼʀʉʋʃʔʌʀɼʅʓʁ 

ʉʊɸʊʋʉ ɺ ʆʈɻɸʅɸʍ ʂʈʓʉ 

ʉ.ʄ. ʆʭʨʠʤʝʥʢʦ 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʅ.ʂʘʨʘʟʠʥʘ 

 

ɺʇʃʀɺ ʍʃʆʈɹɽʅɿʆʃʋ ʅɸ ʉʂʃɸɼ ʇʆɺɽʈʍʅɽɺʀʍ ʃɯʇɯɼɯɺ ʂɸʃɸʅʍʆɽ 

ʃ. ʇʘʱʝʥʢʦ, ɺ.ʄ. ʐʝʧʝʣʝʥʢʦ,  ʅ.ɯ. ʐʪʝʤʝʥʢʦ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʃʀʗʅʀɽ ʆʉʊʈʆʁ ɸʃʂʆɻʆʃʔʅʆʁ ʀʅʊʆʂʉʀʂɸʎʀʀ ʅɸ ɸʂʊʀɺʅʆʉʊʔ 

ʂɸʈɹʆʂʉʀʇɽʇʊʀɼɸɿʓ N ʉɸʄʆʂ ʂʈʓʉ 

ɺ. ʉʤʝʪʘʥʠʥ, ɾ. ɹʘʨʜʠʥʦʚʘ, ʆ. ʇʝʪʨʫʰʦʚʘ, ʄ. ɻʝʥʛʠʥ  

ʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ɻ. ɹʝʣʠʥʩʢʦʛʦ,  ʛ. ʇʝʥʟʘ, 

ʈʦʩʩʠʷ 

 

ɹɯʆʃʆɻɯʏʅɯ ɽʌɽʂʊʀ ɯʄʋʅʆʊʈʆʇʅʀʍ ʇʈɽʇɸʈɸʊɯɺ  

ʋ ɺɯɼʅʆʐɽʅʅɯ  ʄɯʂʈʆʆʈɻɸʅɯɿʄɯɺ 

ɯ. ɭ  ʉʦʢʦʣʦʚʘ, ʅ. ɺ. ʆʣʽʡʥʠʢ  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʄʆɼʋʃʀʈʋʖʑɽɽ ɺʃʀʗʅʀɽ ʂɺɽʈʎɽʊʀʅɸ ʅɸ ʉʆɼɽʈɾɸʅʀɽ ʃʀʇʀɼʆɺ ɺ 

ʈɸɿʃʀʏʅʓʍ ʆʈɻɸʅɸʍ ʂʈʓʉ ʇʈʀ ɼɽʁʉʊɺʀʀ ʕʊɸʅʆʃɸ 

ɻ.ɺ. ʉʪʦʨʦʞʝʥʢʦ 

ʅʀʀ ʙʠʦʣʦʛʠʠ, ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʅ.ʂʘʨʘʟʠʥʘ 
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ɻɽʄʆʂʉʀɻɽʅɸɿʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ɺ ʉɽʈɼʎɽ ʀ ʃɽɻʂʀʍ ʂʈʓʉ ʇʈʀ 

ɻʃʀʎɽʈʆʃʔʅʆʁ ʄʆɼɽʃʀ ʈɸɹɼʆʄʀʆʃʀɿɸ ʅɸ ʌʆʅɽ  

ʇʈɽɼɺɸʈʀʊɽʃʔʅʆɻʆ ɺɺɽɼɽʅʀʗ L-ɸʈɻʀʅʀʅɸ 

ɺ.ʇ. ʌʠʣʠʤʦʥʝʥʢʦ, ʀ.ɺ. ʅʠʢʠʪʯʝʥʢʦ, ʊ.ʉ. ɿʚʷʛʠʥʘ 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ʅ. ʂʘʨʘʟʠʥʘ 

 

ɯʅʊɽʅʉʀɺʅɯʉʊʔ ɸɽʈɸʎɯɰ ʊɸ ʂʀʉʃʆʊʅɯʉʊʔ ʉɽʈɽɼʆɺʀʑɸ ʗʂ  

ʈɽɻʋʃʗʊʆʈʀ ʌʆʉʌɸʊʄʆɹɯʃɯɿʋʖʏʆɰ ɸʂʊʀɺʅʆʉʊɯ ɹɸʂʊɽʈɯʁ ʇʈʀ 

ɺɯɼʅʆɺʃɽʅʅɯ ɽʂʆʃʆɻɯʏʅʆɻʆ ɹɸʃɸʅʉʋ ɻʈʋʅʊɯɺ, ɰʍ ʈʆɼʖʏʆʉʊɯ 

ʊɸ ʇʆʂʈɸʑɽʅʅʗ ɾʀɺʃɽʅʅʗ ʈʆʉʃʀʅ 

ʍʘʨʯʝʥʢʦ ʇ.ɯ., ʃʘʚʨʝʥʪʴʻʚʘ ʂ.ɺ., ʏʝʨʝʚʘʯ ʅ.ɺ., ɺʽʥʥʽʢʦʚ ɸ.ɯ. 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɹɯʆʃʆɻɯʏʅɸ ɸʂʊʀɺʅɯʉʊʔ ʇʆʃɯʄɽʈʅʀʍ ʉʆʃʖɹɯʃɯɿɸʊɯɺ ɽʂʈɸʅʆɺɸʅʀʍ 

ʌɽʅʆʃɯɺ 

ʉ. ʍʦʤôʷʢ, ʅ. ɿʘʷʨʥʶʢ, ʆ. ʗʨʝʤʢʝʚʠʯ, ɺ. ʏʝʨʚʝʮʦʚʘ, ɿ. ɻʫʙʨʽʡ, ɺ. ʅʦʚʽʢʦʚ 

ʂʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʬʘʨʤʘʮʽʾ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɸɼɸʇʊʀɺʅɯ ɿʄɯʅʀ ʌɽʅʆʃʔʅʆɻʆ ʆɹʄɯʅʋ ʈʆʉʃʀʅ ɿɸ ɼɯɰ ɺɸɾʂʀʍ 

ʄɽʊɸʃɯɺ 

ʉ. ʐʝʤʝʪ  

ʅɼɯ ʙʽʦʣʦʛʽʾ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

 

ɺʇʃʀɺ ʌɸʂʊʆʈɯɺ ɿʆɺʅɯʐʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʅɸ ʉʂʃɸɼ ʇʆɺɽʈʍʅɽɺʀʍ 

ʃɯʇɯɼɯɺ ʈʆʉʃʀʅ 

ɺ.ʄ. ʐʝʧʝʣʝʥʢʦ  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʀʅʊɽʅʉʀɺʅʆʉʊʔ ʇʆʃ ʀ ʇʆʂɸɿɸʊɽʃʀ ʉʀʉʊɽʄʓ ɸʅʊʀʆʂʉʀɼɸʅʊʅʆʁ 

ɿɸʑʀʊʓ ɺ ʆʈɻɸʅɸʍ ʂʈʓʉ ʇʈʀ ɺɺɽɼɽʅʀʀ ʍʃʆʈʀɼɸ ʂɸɼʄʀʗ 

ʄ.ɻ. ʗʢʦʚʝʥʢʦ, ʉ.ʄ. ʆʭʨʠʤʝʥʢʦ 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʅ.ʂʘʨʘʟʠʥʘ 

 

ʆʉʆɹʃʀɺʆʉʊɯ ɼɯɰ ɸʄɯʅʆʂʀʉʃʆʊɺʄɯʉʅʀʍ ʇʆʍɯɼʅʀʍ 1,4-ʅɸʌʊʆʍɯʅʆʅʋ 

ʅɸ ɸʂʊʀɺʅɯʉʊʔ NA+, K+-ATʌɸɿʀ ɿɸʈʆɼʂɯɺ ɺôʖʅɸ 

ʆ. ʗʨʝʤʢʝʚʠʯ
1
, ʄ. ʎʝʣʝʚʠʯ, ʉ. ʄʘʥʜʟʠʥʝʮʴ, ʅ. ʄʘʨʽʥʮʦʚʘ

1
,  

ɺ. ʃʫʙʝʥʝʮʴ
1
, ɼ. ʉʘʥʘʛʫʨʩʴʢʠʡ 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, ʢʘʬʝʜʨʘ ʙʽʦʬʽʟʠʢʠ ʪʘ 

ʙʽʦʽʥʬʦʨʤʘʪʠʢʠ, 
1
ʂʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʬʘʨʤʘʮʽʾ ʪʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

 

ɽʃɽʂʊʈʆʌɯɿɯʆʃʆɻɯʏʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ɹɯʆʃʆɻɯʏʅʆ ɸʂʊʀɺʅʆɰ 

ʈɽʏʆɺʀʅʀ - ʇɸʈɸɸʄɯʅʆɹɽʅɿʆʃʊɯʆʉʋʃʔʌʆʅɸʊʋ ʅɸʊʈɯʖ 

ʆ. ʗʨʝʤʢʝʚʠʯ,
  
ʄ. ʎʝʣʝʚʠʯ

1
, C. ʄʘʥʜʟʠʥʝʮʴ

1
, ɺ. ʅʦʚʽʢʦʚ, ɺ. ʃʫʙʝʥʝʮʴ,  

ɼ. ʉʘʥʘʛʫʨʩʴʢʠʡ
1 

ʂʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫ, ʬʘʨʤʘʮʽʾ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè,  
1
ʂʘʬʝʜʨʘ ʙʽʦʬʽʟʠʢʠ ʪʘ ʙʽʦʽʥʬʦʨʤʘʪʠʢʠ, 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

 

18. 30   ɿʘʢʨʠʪʪʷ ʢʦʥʬʝʨʝʥʮʽʾ        ɿʘʢʨʳʪʠʝ ʢʦʥʬʝʨʝʥʮʠʠ 

  Conclusion speech and closing of the conference 



 

ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʙʽʦʭʽʤʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾò, 30-31 ʞʦʚʪʥʷ 2008 ʨ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 

18 

 

 

 

 

 
 

 

 

ʊɽɿʀ 

ʋʩʥʽ ʜʦʧʦʚʽʜʽ 
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ʉʀʅɸʇʊʀʏɽʉʂɸʗ ʇʃɸʉʊʀʏʅʆʉʊʔ ɻʀʇʇʆʂɸʄʇɸ ʇʈʀ 

ʀʐɽʄʀʀ ʀ ʌɸʈʄɸʂʆʃʆɻʀʏɽʉʂɸʗ ʂʆʈʈɽʂʎʀʗ 

ʉʆʇʋʊʉʊɺʋʖʑʀʍ ʇʆɺʈɽɾɼɽʅʀʁ 

 

ɻ. ʉʢʠʙʦ, ʊ. ʂʦʚʘʣʝʥʢʦ, ʀ. ʆʩʘʜʯʝʥʢʦ, ɸ. ʅʠʢʦʥʝʥʢʦ, ʀ. ʃʫʰʥʠʢʦʚʘ 

 

ʀʥʩʪʠʪʫʪ ʬʠʟʠʦʣʦʛʠʠ ʠʤ. ɸ.ɸ.ɹʦʛʦʤʦʣʴʮʘ ʅɸʅ ʋʢʨʘʠʥʳ, ʂʠʝʚ, ʋʢʨʘʠʥʘ, 
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ʀʟʫʯʘʣʠ ʤʝʭʘʥʠʟʤʳ ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʛʣʦʙʘʣʴʥʦʡ 

ʠʰʝʤʠʠ ʤʦʟʛʘ, ʘ ʪʘʢʞʝ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʳʝ ʵʬʬʝʢʪʳ ʨʷʜʘ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 

ʤʦʜʝʣʷʭ in vivo ʠ in vitro ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʩʚʝʪʦʚʦʡ ʠ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ, ʛʠʩʪʦʭʠʤʠʠ, ʤʦʨʬʦʤʝʪʨʠʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʠʟʦʙʨʘʞʝʥʠʡ. ɺ ʤʦʜʝʣʠ in vivo ʧʨʦʠʟʚʦʜʠʣʠ 4-ʩʦʩʫʜʠʩʪʫʶ (ʢʨʳʩʳ) ʠ 2-

ʩʦʩʫʜʠʩʪʫʶ (ʛʝʨʙʠʣʳ) ʦʢʢʣʶʟʠʶ ʘʨʪʝʨʠʡ, ʧʠʪʘʶʱʠʭ ʤʦʟʛ. ɺ ʤʦʜʝʣʠ in vitrʦ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʝ ʩʨʝʟʳ ʛʠʧʧʦʢʘʤʧʘ ʠ ʢʠʩʣʦʨʦʜʥʦ-ʛʣʶʢʦʟʥʫʶ 

ʜʝʧʨʠʚʘʮʠʶ (ʂɻɼ). ɺʳʷʚʣʝʥʘ ʦʪʩʨʦʯʝʥʥʘʷ ʛʠʙʝʣʴ ʥʝʡʨʦʥʦʚ ʚ ʟʦʥʝ ʉɸ1 

ʛʠʧʧʦʢʘʤʧʘ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʝʣʘ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʦʢʢʣʶʟʠʠ, ʪʘʢ ʠ 

ʨʝʧʝʨʬʫʟʠʠ. ɹʳʣʘ ʚʳʷʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʪʝʨʤʠʥʘʣʝʡ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʣʘʩʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʨʘʟʤʝʨʦʚ ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʦʛʦ 

ʫʧʣʦʪʥʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʠʟʤʝʥʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʟʠʢʫʣ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʠ ʬʦʨʤʳ ʠ ʪʠʧʦʚ 

ʩʠʥʘʧʩʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʪʩʨʦʯʝʥʥʦʡ ʜʝʛʝʥʝʨʘʮʠʝʡ ʦʢʦʣʦ 80% ʪʝʨʤʠʥʘʣʝʡ. 

ʇʦʚʨʝʞʜʝʥʠʝ ʥʝʡʨʦʥʦʚ ʠʤʝʣʦ ʧʨʠʟʥʘʢʠ ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ, ʘʧʦʧʪʦʪʠʯʝʩʢʦʛʦ 

ʠʣʠ ʩʤʝʰʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʀʩʩʣʝʜʦʚʘʣʠ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʳʝ ʩʚʦʡʩʪʚʘ L-

ʬʝʥʠʣʘʣʘʥʠʥʘ (L-Phe) ʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʡ ʬʦʨʤʳ ʬʣʘʚʦʥʦʠʜʘ ʢʚʝʨʮʝʪʠʥʘ. In 

vitro L-Phe ʜʦʙʘʚʣʷʣʠ ʚ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʩʨʝʜʫ. ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʥʝʡʨʦʥʦʚ 

ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʦʢʨʘʩʢʠ ʪʨʠʧʘʥʦʚʳʤ ʩʠʥʠʤ, ʘʥʘʣʠʟʘ ʘʢʪʠʚʥʦʩʪʠ 

ʣʘʢʪʘʪ-ʜʝʛʠʜʨʦʛʝʥʘʟʳ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʝ, ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. ɺʳʷʚʣʝʥʦ 

ʫʤʝʥʴʰʝʥʠʝ ʧʦʨʘʞʝʥʠʷ ʥʝʡʨʦʥʦʚ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ L-

Phe ʟʘ ʯʘʩ ʜʦ ʂɻɼ. In vivo L-Phe ʚʚʦʜʠʣʠ ʧʝʨʝʜ ʦʢʢʣʶʟʠʝʡ, ʩʨʘʟʫ ʧʦʩʣʝ 

ʨʝʧʝʨʬʫʟʠʠ ʤʦʟʛʘ ʠ ʜʦʟʠʨʦʚʘʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʯʘʩʦʚ. ʅʘ 

7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ L-Phe ʚʳʷʚʣʝʥʦ 30% ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʚʳʞʠʚʰʠʭ 

ʧʦʩʣʝ ʠʰʝʤʠʠ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ʂʚʝʨʮʝʪʠʥ ʚʚʦʜʠʣʠ ʟʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ 

ʜʦ ʠʰʝʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ/ʠʣʠ ʩʨʘʟʫ ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʨʦʚʦʪʦʢʘ ʚ 

ʤʦʟʛʝ ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʫʶʱʠʭ 6 ʩʫʪʦʢ. 

ʆʪʤʝʯʘʣʠ 20% ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ, ʢʦʪʦʨʳʝ ʚʳʞʠʚʘʣʠ 

ʥʘ 7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʠʰʝʤʠʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ, ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ 

10% ʧʨʠ ʧʨʝʚʝʥʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʨʘʞʝʥʥʦʤ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʤ ʜʝʡʩʪʚʠʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʷʭ ʢʘʢ in vitro, ʪʘʢ ʽ in vivo, ʯʪʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. 
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ʉ60 ʌʋʃʃɽʈɽʅʓ ʀ ɹʆʃɽɿʅʔ ɸʃʔʎɻɽʁʄɽʈɸ 
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 ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ - ʧʝʨʚʠʯʥʦʝ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʤ ʩʪʨʘʜʘʶʪ ʙʦʣʝʝ 24 ʤʠʣʣʠʦʥʦʚ 

ʣʶʜʝʡ. ɿʘʙʦʣʝʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʫʢʣʦʥʥʳʤ ʫʭʫʜʰʝʥʠʝʤ ʧʘʤʷʪʠ 

ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʧʘʜʘ ʠʥʪʝʣʣʝʢʪʘ ʠ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʪʩʫʪʩʪʚʫʶʪ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʩʪʘʥʦʚʠʪʴ ʠʣʠ ʚʳʟʚʘʪʴ ʦʙʨʘʪʥʦʝ 

ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʉ60 ʬʫʣʣʝʨʝʥ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʠ ʠʟʫʯʝʥʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ 

ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʉ60 ʩʦʩʪʦʠʪ ʠʟ 60 ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʚʝʨʰʠʥʘʭ ʧʨʘʚʠʣʴʥʳʭ ʰʝʩʪʠ ʠ ʧʷʪʠʫʛʦʣʴʥʠʢʦʚ, 

ʦʙʨʘʟʫʶʱʠʭ ʩʠʤʤʝʪʨʠʯʥʫʶ ʧʦʣʫʶ ʩʬʝʨʫ ʜʠʘʤʝʪʨʦʤ 

 0.72 ʥʤ. ɸʪʦʤʳ ʫʛʣʝʨʦʜʘ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʧʨʷʞʝʥʥʳʤʠ ʜʚʦʡʥʳʤʠ 

ʩʚʷʟʷʤʠ, ʩʦʟʜʘʶʱʠʤʠ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʣʝʢʫʣʳ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ 

ʥʝʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ˊ-ʵʣʝʢʪʨʦʥʦʚ. ʇʦ ʜʠʘʤʝʪʨʫ ʬʫʣʣʝʨʝʥ ʩʦʚʤʝʩʪʠʤ ʩ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʠʰʝʥʷʤʠ, ʮʝʥʪʨʘʤʠ ʩʚʷʟʳʚʘʥʠʷ ʚ ʬʝʨʤʝʥʪʘʭ, ʨʝʮʝʧʪʦʨʘʭ ʠ 

ʚʝʟʠʢʫʣʘʤʠ.  

ʄʳ ʚʧʝʨʚʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʦʣʦʠʜʥʳʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʉ60 

(ʉ60 FWS) ʚ ʥʠʟʢʦʡ ʜʦʟʝ (7.2Ț10
-9
, 7.2Ț10

-8 
ʛ/ʤʣ) ʧʦʚʳʰʘʣ ʘʢʪʠʚʥʦʩʪʴ 

ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ ʧʦʣʷ ʉɸ1 ʛʠʧʧʦʢʘʤʧʘ ʚ ʦʧʳʪʘʭ in vitro ʠ ʥʝ ʦʢʘʟʳʚʘʣ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʫ ʢʨʳʩ. ɺ ʦʧʳʪʘʭ in vitro 

ʉ60 FWS  ʧʨʝʜʫʧʨʝʞʜʘʣ ʘʛʨʝʛʘʮʠʶ ʙʝʪʘ-ʘʤʠʣʦʠʜʥʳʭ ʬʠʙʨʠʣʣ ʠ ʥʘʨʫʰʘʣ 

ʘʛʨʝʛʘʮʠʶ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʬʠʙʨʠʣʣ. ɺʥʫʪʨʠʞʝʣʫʜʦʯʢʦʚʦʝ ʚʚʝʜʝʥʠʝ ʉ60 

FWS (2.5 ʥʤʦʣʴ/ʞʝʣʫʜʦʯʝʢ) ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʣʦ ʧʦʜʘʚʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʠʥʪʝʟʘ ʙʝʣʢʘ ʚ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʘʭ ʛʠʧʧʦʢʘʤʧʘ ʠ ʦʩʣʘʙʣʷʣʦ ʥʘʨʫʰʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʘʤʷʪʠ ʫ ʚʟʨʦʩʣʳʭ ʢʨʳʩ. ʉ60 FWS ʦʩʣʘʙʣʷʣ 

ʛʨʫʙʳʝ ʥʘʨʫʰʝʥʠʷ ʧʘʤʷʪʠ ʫ ʩʪʘʨʳʭ ʭʨʦʥʠʯʝʩʢʠ ʩʪʝʩʩʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʄʳ ʜʝʣʘʝʤ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʉ60 ʬʫʣʣʝʨʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʣʝʢʘʨʩʪʚ ʵʬʬʝʢʪʠʚʥʳʭ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ. 
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DERIVATION, CHARACTERIZATION AND SUBSEQUENT 

DIFFERENTIATION OF  hESC (CCTL14) -DERIVED NEURAL 

PRECURSORS 
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During the last decade, much progress has been made in developing 

protocols of differentiation of human embryonic stem cells (hESC) into the neural 

phenotype. However, the appropriate product for cell therapy is neural precursors 

(NPs). Here, we demonstrate the derivation of highly enriched and expandable 

populations of proliferating neural precursors, their characterization by FACS and 

in vitro differentiation into mature neurons. The CCTL 14 hES cell line (complete 

information on derivation and characterization is available at 

http://www.isscr.org/science/sclines.htm) has been cultivated for extended periods 

while maintaining the expression of markers characteristic of pluripotent primate 

cells (Nanog, Oct-3/4, SSEA-4). We induced embryoid body (EB) formation using 

a Noggin ï4/+4 classical protocol and then a cocktail of basic fibroblast growth 

factor (bFGF) and epidermal fibroblast growth factor during the next 8 days. 

Subsequently, the percentage of cells expressing markers of neural precursors, 

including Nanog, SSEA-4, SSEA-1, CD24, CD56, CD133, were assessed by 

FACS during long-term propagation (P1-P14) NPs in vitro. During this period 

several series of transplantation of hESC-derived NPs into rat brain were 

performed. The correlation between the number of the passage transplanted cells 

and the frequency of tumor formation was analyzed one month after 

transplantation. Neuronal differentiation was induced by culturing the dissociated 

EBs on poly-D-lysine/laminin in growth medium supplemented with bFGF, NT-3, 

brain-derived neurotrofic factor, insulin-like growth factor and ascorbic acid for 4 

weeks. The terminally differentiated cells were positive to mature neuronal 

markers ï NF160, MAP-2 and synaptophysin. Some cells expressed glutamate and 

g-aminobutyric acid. Electrophysiological recording of cell membrane current 

indicates the presence of mature functional neurons in differentiated culture. These 

cells had sodium channels, responded to GABA and fired action potential. We 

showed that during long term propagation (P1-P14) in vitro, hESC-derived neural 

precursors lose their pluripotent markers, the rate of tumor formation after 

transplantation of hESC-derived neural precursors into the rat brain decreases after 

several passages and neural precursors derived from hESCs (CCTL14) are able to 

differentiate into functionally active neurons in vitro. 
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ʈʘʙʦʪʘʤʠ 90-ʭ ʛʦʜʦʚ ʥʘʤʠ ʧʦʢʘʟʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʩʠʩʪʝʤ ʛʣʫʪʘʪʠʦʥʘ ʠ 

ʢʦʬʝʨʤʝʥʪʘ ɸ (ʂʦɸ), ʚ ʯʘʩʪʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ 

ʢʦʬʝʨʤʝʥʪʘ ʫʚʝʣʠʯʠʚʘʪʴ ʨʝʜʦʢʩ-ʩʪʘʪʫʩ ʛʣʫʪʘʪʠʦʥʘ ʠ ʧʨʝʜʫʧʨʝʞʜʘʪʴ 

ʘʢʪʠʚʘʮʠʶ ʇʆʃ. ʆʢʠʩʣʝʥʥʳʡ ʛʣʫʪʘʪʠʦʥ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

çʜʝʠʥʛʠʙʠʪʦʨʦʤè ʢʣʶʯʝʚʦʛʦ ʬʝʨʤʝʥʪʘ ʙʠʦʩʠʥʪʝʟʘ ʂʦɸ ï ʧʘʥʪʦʪʝʥʘʪʢʠʥʘʟʳ, 

ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʜʝʬʝʢʪ ʢʦʪʦʨʦʛʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ 

ʥʝʜʦʩʪʘʪʦʢ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʬʦʥʜʘ ʂʦɸ ʠ ʨʘʟʚʠʪʠʝ ʩʠʥʜʨʦʤʘ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ (Pantothenate kinase associated neurodegeneration). 

ɺʳʢʣʶʯʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʂʦɸ ʠʟ ʤʝʪʘʙʦʣʠʟʤʘ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʭʘʥʠʟʤʘ 

çʩʝʢʚʝʩʪʠʨʦʚʘʥʠʷè ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ S-ʘʮʠʣʠʨʦʚʘʥʠʷ ʠ ʥʠʪʨʦʟʠʣʠʨʦʚʘʥʠʷ 

ʧʨʦʜʫʢʪʘʤʠ ʇʆʃ, ʦʢʩʠʜʦʤ ʘʟʦʪʘ, ʧʝʨʦʢʩʠʥʠʪʨʠʪʦʤ, ʯʪʦ ʤʦʞʝʪ ʥʦʩʠʪʴ 

ʥʝʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ ʠʣʠ ʥʠʚʝʣʠʨʦʚʘʪʴʩʷ ʘʢʪʠʚʠʟʘʮʠʝʡ ʙʠʦʩʠʥʪʝʟʘ ʂʦɸ. 

ʇʨʦʮʝʩʩ ʜʠʩʫʣʴʬʠʜʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʯʘʩʪʝʥ ʢ ʧʦʩʣʝʜʥʝʤʫ, ʧʨʠʚʦʜʷ ʢ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʶ ʯʘʩʪʠ ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʢʦʬʝʨʤʝʥʪʘ ʚ ʬʦʨʤʝ  ʛʣʫʪʘʪʠʦʥ-S-S-

ʂʦɸ ʠʣʠ ʙʝʣʦʢ-S-S-ʂʦɸ. ʕʪʠ ʢʦʤʧʦʥʝʥʪʳ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʬʦʥʜʘ ʂʦɸ, 

ʥʘʨʷʜʫ ʩ ʂʦɸ-SH ʠ ʛʣʫʪʘʪʠʦʥʦʤ-SH ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʦʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʨʝʜʦʢʩ-ʩʠʛʥʘʣʠʨʦʚʘʥʠʷ. 

ʅʘ ʤʦʜʝʣʷʭ ʘʣʶʤʠʥʠʝʚʦʛʦ ʥʝʡʨʦʪʦʢʩʠʢʦʟʘ, ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ 

(ʚʚʝʜʝʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʘ), ʚʚʝʜʝʥʠʷ ʭʦʣʠʥʦʪʦʢʩʠʥʘ 

AF64A, ʘ ʪʘʢʞʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ in vitro, ʤʦʜʫʣʠʨʫʶʱʠʭ ʘʢʪʠʚʘʮʠʶ ʧʨʦʮʝʩʩʘ 

ʇʆʃ ʚ ʥʝʡʨʦʤʝʤʙʨʘʥʘʭ, ʧʦʢʘʟʘʥ ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ 

ʙʠʦʩʠʥʪʝʟʘ ʂʦɸ ʠ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʨʘʟʚʠʪʠʝ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚ ʩʪʨʫʢʪʫʨʘʭ ʎʅʉ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ 

ʠʤʝʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʟʘʭʚʘʪʘ, ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʠ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʧʘʥʪʦʪʝʥʘʪʘ ʜʦ 4¡-ʬʦʩʬʦ-ʧʘʥʪʦʪʝʥʘʪʘ ʠ, ʜʘʣʝʝ, ʂʦɸ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʵʢʩʪʨʘʮʠʪʦʟʦʣʴʥʳʡ ʵʢʩʧʦʨʪ ʧʨʦʜʫʢʪʦʚ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʘʥʪʝʪʠʥʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʚ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʡ ʢʦʤʧʘʨʪʤʝʥʪ ʎʅʉ, ʦʛʨʘʥʠʯʝʥ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʨʦʣʴ ʧʘʥʪʝʪʝʠʥʢʠʥʘʟʥʦʡ ʠ ʧʘʥʪʝʪʠʥʘʟʥʦʡ ʨʝʘʢʮʠʡ ʤʦʞʝʪ ʠʤʝʪʴ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʂʦɸ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ ʠ ʠʤʝʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʨʝʘʣʠʟʘʮʠʠ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʧʨʦʠʟʚʦʜʥʳʭ ʧʘʥʪʦʪʝʥʦʚʦʡ ʢʠʩʣʦʪʳ. 
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Chronic stress can cause CNS depression, progressive brain damage and loss 

of memory. Neural tissue is very sensitive to oxidative stress which can be initiated 

by different kinds of chemicals and/or physical treatment. Such oxidative stress 

can for example induce changes of synaptic plasticity, especially in the 

hippocampus. Thinners, containing toluene, are neurotoxic mixtures which can be 

used to provide a model of molecular processes involved in chronic stress. 

Industrial solvents treatment generates reactive oxygen species and causes 

structural and functional changes similar to chronic stress.  

Cell adhesion molecule (NCAM) is expressed both in neurons and 

astrocytes, it is likely to participate in synaptogenesis and neuronal plasticity both 

of which are related to learning and memorizing. Recently, we have shown that 

melatonin ï a well known antioxidant - modulates the expression of NCAM in 

brain areas related to cognitive functions. We exposed rats to toluene (3000 p.p.m. 

for 45 days) and investigated firstly the induced changes in levels of NCAM and 

lipid peroxidation products (LPO) and secondly if any positive effects of melatonin 

on learning and memory impairment are observed. The exposure to toluene 

without melatonin applied induced significant increase in LPO level (1.8 times) 

and reduction in the expression of NCAM180 (2.4 times) in the hippocampus. 

Thinner exposure-related effects on cognitive functions were observed in both the 

Morris water maze and passive avoidance tests of rats. Toluene treated animals 

needed more time for accomplishing these tasks then control animals. When we 

additionally administrated melatonin (50 mg/kg per day) the rise in LPO, loss of 

NCAM and cognitive deficit of toluene treated rats were all prevented. These 

results suggest that cognitive deficits may be due to elevated oxidative stress and 

damage of neurospecific proteins, and that chronic stress interferes with NCAM 

expression and synaptic remodeling. Thus, we assume that toluene exposure causes 

downregulation of NCAM180 in the hippocampus, and this in turn inhibits the 

formation of new synapses required for learning and memory. 

Treatment with a physiological dose of melatonin may prevent these 

abnormalities. These findings have implication for the utilization melatonin in 

neroprotective strategies for disorders where oxidative stress and cognitive 

impairment are involved. 
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 ʄʝʣʘʥʦʢʦʨʪʠʥʳ (MCs) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʤʝʡʩʪʚʦ ʩʪʨʫʢʪʫʨʥʦ 

ʨʦʜʩʪʚʝʥʥʳʭ ʧʝʧʪʠʜʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʭʘʨʘʢʪʝʨʥʫʶ ʘʤʠʥʦʢʠʩʣʦʪʥʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ His-Phe-Arg-Trp, ʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʠʟ ʦʜʥʦʛʦ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ï ʙʝʣʢʘ ʧʨʦʦʧʠʦʤʝʣʘʥʦʢʦʨʪʠʥʘ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʠʥʪʝʟʘ 

ʵʪʦʛʦ ʙʝʣʢʘ ʦʙʥʘʨʫʞʝʥ ʚ ʥʝʡʨʦʥʘʭ ʘʨʢʫʘʪʥʳʭ ʷʜʝʨ ʛʠʧʧʦʢʘʤʧʘ, ʘ ʪʘʢʞʝ ʚ 

ʤʝʣʘʥʦʪʨʦʧʥʳʭ ʠ ʢʦʨʪʠʢʦʪʨʦʧʥʳʭ ʢʣʝʪʢʘʭ ʛʠʧʦʬʠʟʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ 

ʬʫʥʢʮʠʠ MCs ʩʚʷʟʳʚʘʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʠʭ ʛʦʨʤʦʥʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ: 

ʩʪʠʤʫʣʷʮʠʝʡ ʧʠʛʤʝʥʪʘʮʠʠ ʢʦʞʠ ʠ ʘʢʪʠʚʘʮʠʝʡ ʩʠʥʪʝʟʘ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʚ 

ʢʦʨʝ ʥʘʜʧʦʯʝʯʥʠʢʦʚ. ʀ ʪʦʣʴʢʦ ʩʧʫʩʪʷ ʦʢ. 20 ʣʝʪ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ MCs ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʝʡʨʦʤʦʜʫʣʷʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ 

ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʥʘ ʮʝʣʳʡ ʨʷʜ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʝʡʩʪʚʠʝ MCs 

ʦʧʦʩʨʝʜʦʚʘʥʦ ʨʝʮʝʧʪʦʨʦʤ MC4R, ʣʦʢʘʣʠʟʦʚʘʥʥʳʤ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʘʭ 

ʤʦʟʛʘ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʚʣʠʷʥʠʶ MCs ʥʘ ʩʦʮʠʘʣʴʥʦʝ ʠ ʩʝʢʩʫʘʣʴʥʦʝ 

ʧʦʚʝʜʝʥʠʝ, ʘʜʘʧʪʦʛʝʥʥʳʝ ʨʝʘʢʮʠʠ ʧʨʠ ʩʪʨʝʩʩʘʭ, ʢʦʥʪʨʦʣʶ ʟʘ ʧʦʪʨʝʙʣʝʥʠʝʤ 

ʧʠʱʠ ʠ ʨʝʛʫʣʷʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ 

MCs ʥʘ ʧʨʦʮʝʩʩʳ ʦʙʫʯʝʥʠʷ ʠ ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ ʥʝ ʩʚʷʟʘʥʦ ʥʠ ʩ ʦʜʥʠʤ ʠʟ ʠʟʚʝʩʪʥʳʭ ʧʦʜʪʠʧʦʚ 

ʤʝʣʘʥʦʢʦʨʪʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʜʦʢʣʘʜʝ ʙʫʜʝʪ ʫʜʝʣʝʥʦ 

ʧʨʦʙʣʝʤʝ ʚʳʷʩʥʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ MCs. ɹʫʜʝʪ ʧʨʦʚʝʜʝʥ ʦʙʟʦʨ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʨʘʙʦʪ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʠ ʥʝʡʨʦʧʨʦʪʝʢʪʠʚʥʳʭ ʵʬʬʝʢʪʦʚ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʦʛʘ 

ʬʨʘʛʤʝʥʪʘ a-ʤʝʣʘʥʦʮʠʪʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʛʦʨʤʦʥʘ ʥʘ ʤʦʜʝʣʷʭ in vitro ʠ in 

vivo.  
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 ʋʨʦʚʝʥʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʝʧʪʠʜʦʚ (ʈʇ) ʚ ʪʦʤ 

ʯʠʩʣʝ ʵʥʢʝʬʘʣʠʥʦʚ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʝʧʪʠʜʛʠʜʨʦʣʘʟʘʤʠ, 

ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʛʝʥʝʟʝ, ʘ ʩ ʜʨʫʛʦʡ ï ʬʝʨʤʝʥʪʘʤʠ ʠʭ ʜʝʛʨʘʜʠʨʫʶʱʠʤʠ. ʈʦʣʴ 

ʢʦʥʢʨʝʪʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʤʝʥʝ ʈʇ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ 

ʜʝʡʩʪʚʠʷ ʠ ʠʭ ʩʦʣʦʢʘʣʠʟʘʮʠʝʡ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʫʙʩʪʨʘʪʘʤʠ. ɼʘʥʥʳʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʯʠʩʣʝ ʵʥʢʝʬʘʣʠʥʦʚ ʚʝʜʫʱʘʷ ʨʦʣʴ 

ʧʨʠʥʘʜʣʝʞʠʪ ʢʘʨʙʦʢʩʠʧʝʧʪʠʜʘʟʝ H (ʂʇH), ʘ ʚ ʜʝʩʪʨʫʢʮʠʠ ï ʤʝʤʙʨʘʥʦʩʚʷʟʘʥʥʦʡ 

ʘʤʠʥʦʧʝʧʪʠʜʘʟʝ. ʇʨʝʜʧʦʣʘʛʘʶʪ, ʦʜʥʘʢʦ, ʯʪʦ ʂʇH ʷʚʣʷʝʪʩʷ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʬʝʨʤʝʥʪʦʤ ʛʝʥʝʟʘ ʵʥʢʝʬʘʣʠʥʦʚ. ʇʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʤʝʤʙʨʘʥʦʩʚʷʟʘʥʥʦʡ  

ʘʤʠʥʦʧʝʧʪʠʜʘʟʳ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʫʜʠʪʴ ʦ ʝʸ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ.  

 ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʜʝʣʝʥʠʝ, ʦʯʠʩʪʢʘ, ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦʡ ʥʘʤʠ ʢʘʨʙʦʢʩʠʧʝʧʪʠʜʘʟʳ, 

ʦʪʣʠʯʘʶʱʝʡʩʷ ʧʦ ʨʷʜʫ ʩʚʦʡʩʪʚ ʦʪ ʂʇH ʠ ʤʝʤʙʨʘʥʦʩʚʷʟʘʥʥʦʡ ʘʤʠʥʦʧʝʧʪʠʜʘʟʳ. ɺ 

ʤʦʟʛʝ ʢʦʪʦʚ ʥʘʤʠ ʚʧʝʨʚʳʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʢʘʨʙʦʢʩʠʧʝʧʪʠʜʘʟʘ, ʢʘʪʘʣʠʟʠʨʫʶʱʘʷ 

ʨʝʘʢʮʠʠ ʦʪʱʝʧʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʩ C ï ʢʦʥʮʘ ʧʝʧʪʠʜʦʚ ʠʣʠ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʫʙʩʪʨʘʪʦʚ. ʇʦ ʨʷʜʫ ʩʚʦʡʩʪʚ ʬʝʨʤʝʥʪ ʦʪʣʠʯʘʣʩʷ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʦʡ ʂʇH ʠ ʩʧʝʮʠʬʠʯʝʩʢʠ ʠʥʛʠʙʠʨʦʚʘʣʩʷ 

ʬʝʥʠʣʤʝʪʠʣʩʫʣʴʬʦʥʠʣʬʪʦʨʠʜʦʤ (ʦʪʩʶʜʘ ʥʘʟʚʘʥʠʝ ï ʌʄʉʌ ï ʠʥʛʠʙʠʨʫʝʤʘʷ 

ʢʘʨʙʦʢʩʠʧʝʧʪʠʜʘʟʘ). ʌʝʨʤʝʥʪ ʚʳʜʝʣʷʣʠ ʠʟ ʧʝʯʝʥʠ ʩʦʯʝʪʘʥʠʝʤ ʤʝʪʦʜʦʚ ʀʆʍ ʛʝʣʴ-

ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ʉʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʩʦʩʪʘʚʠʣʘ ï 357 ʨʘʟ, ʩ ʚʳʭʦʜʦʤ 18%. 

ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʬʝʨʤʝʥʪʘ ï 100-110 ʢɼʘ. ʀʟʫʯʝʥʠʝ ʪʢʘʥʝʚʦʛʦ ʨʘʟʜʝʣʝʥʠʷ 

ʧʦʢʘʟʘʣʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʚ ʥʘʜʧʦʯʝʯʥʠʢʘʭ, ʛʜʝ ʬʝʨʤʝʥʪ, 

ʚʦʟʤʦʞʥʦ,  ʫʯʘʩʪʚʫʝʪ ʚ ʛʝʥʝʟʝ ʵʥʢʝʬʘʣʠʥʦʚ. ʄʝʤʙʨʘʥʦʩʚʷʟʘʥʥʫʶ ʬʦʨʤʫ 

ʘʤʠʥʦʧʝʧʪʠʜʘʟʳ ʚʳʜʝʣʷʣʠ ʠʟ ʤʦʟʛʘ ʢʦʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ ʀʆʍ ʥʘ ɼʕɸʕ 

ʩʝʬʘʨʦʟʝ CL-6B, ʛʠʜʨʦʢʩʠʣʘʧʘʪʠʪʝ, ʘʤʠʥʦʛʝʢʩʠʣʩʝʬʘʨʦʟʝ ʠ ʛʝʣʴʬʠʣʴʪʨʘʮʠʶ ʥʘ 

ʩʝʬʘʜʝʢʩʝ G-200. ʉʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʬʝʨʤʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 2600 ʨʘʟ ʩ ʚʳʭʦʜʦʤ ʚ 25%.  

ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʬʝʨʤʝʥʪʘ  252 ʢɼʘ. Km ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʣʘʥʠʥ ï n ï 

ʥʠʪʨʦʘʥʠʣʠʜʫ ʨʘʚʥʘ 0,32 ʤʄ, pH ʦʧʪʠʤʫʤ ʜʝʡʩʪʚʠʷ ï 7,0. ʈʘʟʜʝʣʝʥʠʝ ʦʯʠʱʝʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʬʝʨʤʝʥʪʘ ʚ 75% ʇɸɸɻ ʧʦʟʚʦʣʠʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʨʠ ʙʝʣʢʦʚʳʝ 

ʟʦʥʳ, ʪʨʠ ʬʦʨʤʳ  ʬʝʨʤʝʥʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʧʦʚʪʦʨʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʘ 

ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʝ, ʥʦ ʨʘʟʜʝʣʝʥʠʝ ʧʨʠ ʵʪʦʤ ʚʝʣʠ ʚ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ. ʇʦʣʫʯʝʥʥʳʝ 

ʬʦʨʤʳ ʬʝʨʤʝʥʪʘ ʛʠʜʨʦʣʠʟʦʚʘʣʠ ʵʥʢʝʬʘʣʠʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʆʙʩʫʞʜʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʯʝʪʚʝʨʪʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʬʝʨʤʝʥʪʘ, ʩʧʝʮʠʬʠʯʥʦʩʪʴ 

ʜʝʡʩʪʚʠʷ ʠ ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʷʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʩ ʫʯʘʩʪʠʝʤ ʬʦʩʬʘʪʘ.  
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The aim of the studies was to explore the relationship between the 

consumption of large doses of lactobacilli (LAB) on the behaviour and brain 

morpho-biochemistry of growing rats.  Four groups of rats were treated with LAB 

cultures twice daily for six months. The control group received 1 ml saline per 

treatment, while two experimental groups received 1 ml of living bacteria, L. 

plantarum and L. fermentum, respectively, and the remaining group received the 

heat-treated (inactivated) L. fermentum culture.  After 2 and 6 months of treatment, 

respectively, six animals from each group were sacrificed and specimens for 

further analyses were taken. The behaviour of the rats was evaluated five times in 

an open field test at monthly intervals throughout the study. The lactobacilli 

treatment for two months induced changes in the motoric behaviour of the rats. 

The concentration of the astrocyte soluble and filament glial fibrillary acidic 

protein (GFAP) was decreased in the posterior part of the hemispheres including 

the thalamus, hippocampus and cortex of rats treated by L. fermentum. A greater 

decrease in the filament GFAP (up to 50%) was shown in the group receiving the 

live form of L. fermentum. In contrast, the GFAP in the live L. plantarum treated 

group increased, showing elevated levels of the soluble and filament forms of 

GFAP in the posterior part of the hemispheres. 

A decrease in the amount of astrocyte specific Ca-binding protein S-100b of 60-

66% was shown in the posterior parts of the hemispheres and hindbrain of rats 

given LAB for two months. 

Prolonged enteral feeding with LAB for four months to full adulthood led to 

a further decrease in the astrocyte reaction, reflected as an additional decrease in 

the amount of soluble GFAP and locomotor activity in all the experimental groups. 

The changes in filament GFAP and S-100b appeared to disappear after prolonged 

feeding (total of 6 months) with LAB.  

In summary, LAB dietary treatment affected the ontogenetical development 

of the astrocytes with the highest intensity in the early stages of rat development.  

It can be postulated that LAB treatment may play a preventive role in neurological 

diseases by means of decreasing astrocyte reaction and in consequence lower 

locomotor activity.  
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The grate attention to the proliferation and differentiation of stem cells is paid 

not in the pure fundamental aspect only and because of practical application of 

embryonic tissues where their concentration is high in case of different aspects of 

medical treatment. The switching of genetically determined types of hemoglobinôs 

(Hbôs) observed during the individual development of organisms and at the number 

of their pathological states, in particular, in case of hypoxia and anemia, is a good 

experimental model for the analysis of the mechanisms of differential gene 

activity. The main aim of this report is the experimental demonstration that this 

process is direct determined by the correlation of proliferation and differentiation 

of partially committed stem cells and their progenitors. Colony forming cells 

(CFC) are as initial ones of hematosis and they give origin to the erythroid, 

granulocytic and megakaryocytic elements as well as they are able to the 

maintenance. Among of unipotent cells the early and late progenitors: burst-

forming (BFC) and colony-forming erythropoietin dependent (CFC-E) cells are 

distinguished. Hematopoietic populations which include: proliferate (pro-, 

basophilic- and polychromatophile erythroblasts) and maturated (oxyphilic 

erytroblasts and reticulocytes) elements are as the morphological distinguished 

cells. It was studied the content and synthesis of genetically determined Hbôs in 

different morphological distinguished erythroid populations (MDEP) from the 

bone marrow, spleen, liver and peripheral blood during individual organism living 

as well as at the hypoxia, number of anemiaôs and at the stimulation of 

haemopoiesis by erythropoietin and other factors. It was stated that the 

microenvironment (state of stromal cells and short-range agents) as well as some 

humoral factors stimulate erythropoiesis to change the intensity of differentiation 

of partially committed erythroid progenitors and their MDEP and as result of it this 

factors accelerate synthesis of adult (A) or fetal (F) Hb. Intensive differentiation of 

late BFC and proliferation of MDEP lead to accumulation of HbA in erythrocytes. 

Reverse process is the basis for HbF accumulation. In last case the red cells with 

the accelerated differentiation in form of basophilic reticulocites appear in 

peripheral blood. Therefore, some colony stimulating factors and erythropoietin 

serve as main regulatory factors of the intensive differentiation of nuclear erythroid 

cells and the accumulation of definite Hb types in erythrocytes taking into account 

that the activity of ɔ- genes is primary in the comparison with ɓ-genes during 

maturation of erythroblasts.        
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ɺʽʜʦʤʦ, ʦɦ  ʫ ʧʨʦʮʝʩʽ ʟʣʦʷʢʽʩʥʦʛʦ ʨʦʩʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ 

ʚʫʛʣʝʚʦʜʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʛʣʽʢʦʢʦʥôʁ ʛʘʪʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʜʛʝʟʽʶ ʪʘ 

ʤʽʛʨʘʮʽʶ ʢʣʽʪʠʥ, ʬʦʨʤʫʚʘʥʥʷ ʤʽʞʢʣʽʪʠʥʥʠʭ ʢʦʥʪʘʢʪʽʚ, ʨʝʮʝʧʮʽʶ ʪʘ  

ʪʨʘʥʩʧʦʨʪ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ, ʪʦʱʦ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ 

ʮʽʭ ʟʤʽʥ ʻ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʛʘʣʫʞʝʥʦʩʪʽ N-ʛʣʽʢʘʥʽʚ, ʧʽʚʠʱʝʥʥʷ ʩʽʘʣʽʣ-ʃʴʶʾʩ 

ʘʥʪʠʛʝʥʽʚ ʪʘ ʧʦʣʽʣʘʢʪʦʟʘʤʽʥʥʠʭ ʟʘʣʠʰʢʽʚ ʫ ʩʢʣʘʜʽ ʚʫʛʣʝʚʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ ʪʘ ʛʣʽʢʦʣʽʧʽʜʽʚ  

 ʇʨʦʚʝʜʝʥʠʡ ʥʘʤʠ ʘʥʘʣʽʟ ʤʽʢʨʦʛʝʪʝʨʦʛʝʥʥʦʩʪʽ ʨʽʟʥʠʭ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʪʘ 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʬʫʥʢʮʽʷʤʽ ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ ï ʘʣʴʬʘ-ʢʠʩʣʦʛʦ ʛʣʽʢʦʧʨʦʪʝʾʥʫ (ɸɻʇ), 

ʘʣʴʬʘ-ʬʝʪʦʧʨʦʪʝʾʥʫ(ɸʌʇ), ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ (IgG) ʪʘ ʬʽʙʨʦʥʝʢʪʠʥʫ(ʌʅ) -  

ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʛʣʽʢʘʥʽʚ ʮʠʭ ʙʽʣʢʽʚ ʧʨʠ 

ʟʣʦʷʢʽʩʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʣʽʪʠʥ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʘʭ, ʱʦ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʠ ʨʦʟʚʠʪʢʫ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʙʽʨ ʣʝʢʪʠʥʽʚ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʦʢʨʝʤʠʤʠ 

ʛʣʽʢʦʪʦʧʘʤʠ ʙʽʣʢʽʚ, ʤʠ ʜʦʚʝʣʠ,  ʱʦ ʧʨʦʣʽʬʝʨʘʪʠʚʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʢʨʦʚʽ (ʣʝʡʢʝʤʽ,ʾ ʤʽʻʣʦʤʠ ʪʘ ʽʥ.) ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʣʽʘʥʪʝʥʥʠʭ 

N-ʛʣʽʢʘʥʽʚ ʚ ʩʢʣʘʜʽ ɸɻʇ ʪʘ 2,6-ʢʽʥʮʝʚʠʭ ʟʘʣʠʰʢʽʚ ʩʽʘʣʦʚʠʭ ʢʠʩʣʦʪ. 

ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ  ʩʧʦʩʪʝʨʽʛʘʪ̒ʴʩʷ  ʚ ʩʪʨʫʢʪʫʨʽ N-ʛʣʽʢʘʥʽʚ ɸʌʇ ʪʘ ɸɻʇ 

ʧʨʠ ʛʝʧʘʪʦʢʘʨʮʠʥʦʤʘʭ ʽ ʧʫʭʣʠʥʘʭ ʧʘʥʢʨʝʘʪʦʜʫʦʜʝʥʘʣʴʥʦʾ ʟʦʥʠ. ʊʠʧʦʚʽ ʟʤʽʥʠ 

ʛʣʽʢʘʥʽʚ ʬʽʙʨʦʥʝʢʪʠʥʫ ʙʫʣʠ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ  ʧʨʠ ʫʨʘʞʝʥʥʷʭ ʧʝʯʽʥʢʠ ʪʘ 

ʦʢʨʝʤʠʭ ʢʣʽʪʠʥ ʢʨʦʚʽ  

 ɺʠʟʥʘʯʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʛʣʽʢʦʢʦʥ`ʶʛʘʪʽʚ ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʤʦʥʦʮʠʪʽʚ ʟʘ 

ʤʝʪʦʜʦʤ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʝʢʪʠʥʽʚ  ʨʽʟʥʦʾ ʩʧʝʮʠʬʽʯʥʦʩʪʽ 

ʧʦʢʘʟʘʣʘ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʽʥʮʝʚʠʭ Ɏ-ʬʫʢʦʟʠʣʴʦʚʘʥʠʭ ʟʘʣʠʰʢʽʚ ʧʨʠ 

ʦʥʢʦʧʘʪʦʣʦʛʽʾ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʛʘʣʴʥʽ ʥʘʧʨʷʤʠ ʟʤʽʥ ʚʫʛʣʝʚʦʜʥʠʭ 

ʜʝʪʝʨʤʽʥʘʥʪ ʨʽʟʥʠʭ ʛʣʽʢʦʢʦʥôʁ ʛʘʪʽʚ, ʱʦ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʾ 

ʪʘ ʙʽʣʢʦʚʦʾ ʯʘʩʪʠʥʠ.  ɺʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ 

ʨʘʢʦʚʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʧʨʦʛʥʦʟʫ ʤʝʪʘʩʪʘʟʫʚʘʥʥʷ 

ʧʫʭʣʠʥʠ. 
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      ʂʦʤʧʣʝʢʩʠ ʧʝʨʝʭʽʜʥʠʭ ʤʝʪʘʣʽʚ ʟ ʦʨʛʘʥʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ ʻ ʮʽʢʘʚʠʤʠ 

ʦʙôʻʢʪʘʤʠ ʜʣʷ ʙʽʦʭʽʤʽʢʽʚ ʽ ʬʘʨʤʘʢʦʣʦʛʽʚ, ʦʩʢʽʣʴʢʠ ʩʝʨʝʜ ʥʠʭ ʟʥʘʡʜʝʥʦ ʥʦʚʽ 

ʧʨʦʪʠʧʫʭʣʠʥʥʽ ʧʨʝʧʘʨʘʪʠ , ʨʝʛʫʣʷʪʦʨʠ ʘʧʦʧʪʦʟʫ, ʘʥʪʠʚʽʨʫʩʥʽ ʟʘʩʦʙʠ  ʪʦʱʦ. 

ʋ ʥʘʰʠʭ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [Anticancer Research, 2007] ʙʫʣʘ ʧʦʢʘʟʘʥʘ 

ʧʨʦʪʠʧʫʭʣʠʥʥʘ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʪʘ ʘʥʪʠʛʝʤʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʣʘʩʪʝʨʥʠʭ 

ʩʧʦʣʫʢ ʨʝʥʽʶ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ ʪʘ ʮʠʩʧʣʘʪʠʥʫ ʫ ʤʦʜʝʣʽ ʧʫʭʣʠʥʥʦʛʦ 

ʨʦʩʪʫ (ʢʘʨʮʠʥʦʤʘ ʊ8). ɿʥʘʯʥʠʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʧʦʪʝʥʮʽʘʣ ʢʣʘʩʪʝʨʥʠʭ 

ʩʧʦʣʫʢ ʨʝʥʽʶ, ʟʥʘʡʜʝʥʠʡ ʥʘʤʠ ʫ ʮʽʡ ʤʦʜʝʣʽ, ʟʜʝʙʽʣʴʰʦʛʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʧʨʠʨʦʜʠ ʦʨʛʘʥʽʯʥʠʭ ʣʽʛʘʥʜʽʚ, ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʦʩʥʦʚʥʠʤ ʘʢʪʠʚʥʠʤ 

ʮʝʥʪʨʦʤ ʮʠʭ ʩʧʦʣʫʢ ʻ ʧʦʯʚʝʨʥʠʡ ʟʚʷʟʦʢ ʤʽʞ ʘʪʦʤʘʤʠ ʨʝʥʽʶ. ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ 

ʚʽʨʦʛʽʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʜʽʾ ʪʘ ʙʽʦʭʽʤʽʯʥʦʾ ʤʦʜʫʣʷʮʽʾ ʜʽʾ 

ʮʠʩʧʣʘʪʠʪʥʫ ʩʧʦʣʫʢʘʤʠ ʨʝʥʽʶ ʤʦʞʣʠʚʽ ʥʘʩʪʫʧʥʽ: 1) ʧʽʜʩʠʣʝʥʥʷ ʘʢʫʤʫʣʷʮʽʾ 

ʮʠʩʧʣʘʪʠʪʥʫ, ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʜʣʷ ʜʠʧʽʨʽʜʘʤʦʣʫ, ʘʤʬʦʪʝʨʽʮʠʥʫ ɺ ʪʘ 

ʮʠʢʣʦʩʧʦʨʠʥʫ. ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʣʠʚʦʩʪʽ ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥ ʻ ʦʜʥʽʻʶ ʟ 

ʚʽʜʦʤʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʠʭ ʩʧʦʣʫʢ, ʱʦ ʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʣʽʧʰʝʥʥʷ ʝʬʝʢʪʽʚ. ʋ 

ʥʘʰʠʭ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʦʪʘʭ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʥʝʟʚʠʯʘʡʥʫ ʟʜʘʪʥʽʩʪʴ ʜʝʷʢʠʭ 

ʨʝʥʽʻʚʠʭ ʩʧʦʣʫʢ ʟʙʽʣʴʰʫʚʘʪʠ ʧʨʦʚʽʜʥʽʩʪʴ ʰʪʫʯʥʠʭ ʣʽʧʽʜʥʠʭ ʤʝʤʙʨʘʥ  ʪʘ 

ʫʪʚʦʨʶʚʘʪʠ ʤʝʤʙʨʘʥʥʽ ʧʦʨʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʚʠʭʽʜ ʂ
+
; 2) ʜʝʪʦʢʩʠʢʘʮʽʷ 

ʧʣʘʪʠʥʠ ʛʣʫʪʘʪʽʦʥʦʤ. ɺʦʣʦʜʽʶʯʠ ʧʦʪʫʞʥʠʤ ʚʽʜʥʦʚʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, 

ʧʦʢʘʟʘʥʠʤ ʫ ʮʽʡ ʨʦʙʦʪʽ, ʢʣʘʩʪʝʨʥʽ ʩʧʦʣʫʢʠ ʨʝʥʽʶ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʣʫʯʘʪʠʩʷ ʜʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʛʣʫʪʘʪʽʦʥʫ ʷʢ ʥʘ ʨʽʚʥʽ ʩʫʙʩʪʨʘʪʽʚ, ʪʘʢ 

ʽ ʥʘ ʨʽʚʥʽ ʬʝʨʤʝʥʪʽʚ, ʷʢ ʮʝ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʥʘ ʧʨʠʢʣʘʜʽ L-SR-ʙʫʪʽʦʥʽʥ 

ʩʫʣʴʬʦʤʽʢʩʠʥʫ (L-ɺʉʆ) ï ʽʥʛʽʙʽʪʦʨʫ ɔ-ʛʣʫʪʘʤʽʣ-ʮʠʩʪʝʾʥ ʩʠʥʪʝʪʘʟʠ; 3) 

ʨʝʛʫʣʷʮʽʷ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʨʽʚʥʷ ɸʊʌ, ʱʦ ʟʫʤʦʚʣʶʻ ʢʣʽʪʠʥʥʫ ʟʘʛʠʙʝʣʴ 

ʰʣʷʭʦʤ ʘʧʦʧʪʦʟʫ, ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʜʣʷ ʮʽʣʦʾ ʥʠʟʢʠ ʩʧʦʣʫʢ. ʂʣʘʩʪʝʨʥʽ ʩʧʦʣʫʢʠ 

ʨʝʥʽʶ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʢʣʽʪʠʥʠ, ʦʩʢʽʣʴʢʠ 

ʷʚʣʷʶʪʴʩʷ ʘʢʪʠʚʥʠʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ; 4) ʚʟʘʻʤʦʜʽʷ ʟ ʮʝʨʘʤʽʜ ïʩʬʠʥʛʦʟʠʥ-

ʩʬʠʥʛʦʟʠʥ-1-ʬʦʩʬʘʪʥʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʙʘʣʘʥʩ ʤʽʞ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʶ ʢʣʽʪʠʥ ʡ ʘʧʦʧʪʦʟʦʤ. ʅʘ ʮʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʥʘʰʠʭ ʫʷʚʣʝʥʴ 

ʧʨʦ ʝʬʝʢʪʠ ʨʝʥʽʻʚʠʭ ʩʧʦʣʫʢ, ʤʝʭʘʥʽʟʤʠ ʾʭ ʜʽʾ ʥʘ ʢʣʽʪʠʥʠ ʥʝʤʦʞʣʠʚʦ ʪʦʯʥʦ 

ʚʢʘʟʘʪʠ, ʷʢʠʡ ʙʽʦʭʽʤʽʯʥʠʡ ʰʣʷʭ (-ʠ) ʨʝʛʫʣʶʻʪʴʩʷ ʥʠʤʠ. ʅʝ ʚʽʜʦʤʦ ʯʠ ʨʝʥʽʻʚʽ 

ʩʧʦʣʫʢʠ ʜʦʩʷʛʘʶʪʴ ʷʜʨʘ ʪʘ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ɼʅʂ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ (-ʽʚ) 

ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʜʽʾ ʩʧʦʣʫʢ ʨʝʥʽʶ ʦʢʨʝʤʦ ʪʘ ʨʘʟʦʤ ʟ ʮʠʩʧʣʘʪʠʥʦʤ ʪʨʠʚʘʻ.   
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ɺɿɸʀʄʆʉɺʗɿʔ ʉʆɼɽʈɾɸʅʀʗ ʉɸ125, ʉʋʄʄɸʈʅʓʍ 

ɻʃʀʂʆɿɸʄʀʅʆɻʃʀʂɸʅʆɺ (ɻɸɻ)  ʀ ʀʍ ʌʈɸʂʎʀʁ ɺ ʉʓɺʆʈʆʊʂɽ 

ʂʈʆɺʀ ɹʆʃʔʅʓʍ ʈɸʂʆʄ ʗʀʏʅʀʂʆɺ  ɺ ʍʆɼɽ ʃɽʏɽʅʀʗ 
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ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʅ.ʂʘʨʘʟʠʥʘ 
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marina_k@tnss.kharkov.ua 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, 65-85% ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʷʠʯʥʠʢʦʚ (ʈʗ) ʧʦʩʪʫʧʘʝʪ ʜʣʷ 

ʧʝʨʚʠʯʥʦʛʦ ʣʝʯʝʥʠʷ ʩ ʜʘʣʝʢʦ ʟʘʰʝʜʰʠʤʠ (III -IV) ʩʪʘʜʠʷʤʠ ʧʨʦʮʝʩʩʘ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʥʝʦʘʜʴʶʚʘʥʪʥʦʡ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ (ʅʇʍʊ), 

ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʫʨʩʦʚ ʢʦʪʦʨʦʡ (1-6 ʠ ʙʦʣʝʝ) ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʦʧʨʝʜʝʣʝʥʦ. ʂʣʠʥʠʯʝʩʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʜʝʡʩʪʚʠʷ ʅʇʍʊ ʷʚʣʷʶʪʩʷ: ʯʘʩʪʠʯʥʦʝ 

ʨʘʟʨʫʰʝʥʠʝ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ, ʧʨʝʢʨʘʱʝʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʘʩʮʠʪʘ ʠ ʧʣʝʚʨʠʪʘ, 

ʪʦʨʤʦʞʝʥʠʝ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʮʠʪʦʨʝʜʫʢʪʠʚʥʦʡ ʦʧʝʨʘʮʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʧʦʠʩʢʘ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʧʫʭʦʣʠ ʢ ʧʨʦʚʦʜʠʤʦʤʫ 

ʣʝʯʝʥʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʢʨʠʪʝʨʠʷ ʨʘʥʝʝ ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʳ (ɻɸɻ) ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʠʭ ʬʨʘʢʮʠʠ (I ʬʨʘʢʮʠʷ- 

ʭʦʥʜʨʦʠʪʠʥ-6-ʩʫʣʴʬʘʪ-ʍ-6-S; II  ʬʨʘʢʮʠʷ- ʭʦʥʜʨʦʠʪʠʥ-4-ʩʫʣʴʬʘʪ ʠ ʜʝʨʤʘʪʘʥ-

ʩʫʣʴʬʘʪ; III  ʬʨʘʢʮʠʷ- ʛʝʧʘʨʠʥ, ʛʝʧʘʨʘʥ-ʩʫʣʴʬʘʪ, ʢʝʨʘʪʘʥ-ʩʫʣʴʬʘʪ) ʠ ʠʭ 

ʩʦʦʪʥʦʰʝʥʠʷ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʷ ʩʫʤʤʘʨʥʳʭ ɻɸɻ ʠ ʢʘʞʜʦʡ 

ʬʨʘʢʮʠʠ, ʘ ʪʘʢʞʝ II   ʠ III  ʢ I ʬʨʘʢʮʠʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʢʫʨʩʦʚ 

ʅʇʍʊ ʜʦ 5-6 ʧʨʠʭʦʜʠʣʠ ʚ ʥʦʨʤʫ, ʯʪʦ ʩʦʚʧʘʜʘʣʦ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ 

ʟʘʙʦʣʝʚʘʥʠʷ.  ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʭʦʜʦʤ ʣʝʯʝʥʠʷ ʈʗ 

ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʩʪ ʥʘ ʉɸ125, ʭʦʪʷ ʫ 16,3% ʙʦʣʴʥʳʭ ʈʗ ʉɸ125 

ʥʝ ʧʦʚʳʰʝʥ. ʉ ʮʝʣʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ɻɸɻ ʠ ʠʭ ʬʨʘʢʮʠʡ ʚ ʚʦʧʨʦʩʝ ʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʧʨʠ ʈʗ ʟʘʧʫʱʝʥʥʳʭ 

ʬʦʨʤ  ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 25 ʙʦʣʴʥʳʭ ʈʗ III -IV ʩʪʘʜʠʡ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ (r) ʤʝʞʜʫ ʠʟʤʝʥʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʉɸ125, ɻɸɻ ʠ 

ʠʭ ʬʨʘʢʮʠʡ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʩʫʤʤʘʨʥʳʭ ɻɸɻ ʦʪ 24,9 ʝʜ/ʣ ʧʨʠ ʈʗ 

ʙʝʟ ʣʝʯʝʥʠʷ ʜʦ 15,8 ʝʜ/ʣ ʧʦʩʣʝ 5-6 ʢʫʨʩʦʚ ʅʇʍʊ, ʘ ʪʘʢʞʝ II  ʠ III  ʬʨʘʢʮʠʡ, 

ʥʘʭʦʜʠʣʦʩʴ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʉɸ125. ʉʘʤʳʝ 

ʪʝʩʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ  ʤʝʞʜʫ ʉɸ125, ɻɸɻ ʠ ʠʭ ʬʨʘʢʮʠʡ 

ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠ ʈʗ III -IV ʩʪʘʜʠʡ  ʜʦ ʣʝʯʝʥʠʷ ʠ ʧʦʩʣʝ 5-6 ʢʫʨʩʦʚ ʅʇʍʊ 

(r=0,84-1,0), ʩʘʤʳʝ ʩʣʘʙʳʝ ʢʦʨʨʝʣʷʮʠʠ ʦʪʤʝʯʝʥʳ ʧʦʩʣʝ 4 ʢʫʨʩʦʚ ʅʇʍʊ 

(r=0,12-0,61). ʀʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ r ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʢʫʨʩʦʚ ʅʇʍʊ, 

ʚʦʟʤʦʞʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʤʝʥʝ ʤʠʰʝʥʝʡ ʅʇʍʊ ʚ ʭʦʜʝ ʝʝ ʧʨʦʚʝʜʝʥʠʷ 

(ʪʢʘʥʴ ʦʧʫʭʦʣʠ, ʩʦʩʫʜʳ, ʢʦʩʪʠ ʠ  ʜʨ.). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʢʨʳʚʘʶʪ 

ʧʫʪʴ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ɻɸɻ ʠ ʠʭ ʬʨʘʢʮʠʡ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʭʦʜʦʤ ʅʇʍʊ ʧʨʠ ʈʗ ʧʦʟʜʥʠʭ ʩʪʘʜʠʡ. 



 

ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʙʽʦʭʽʤʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾò, 30-31 ʞʦʚʪʥʷ 2008 ʨ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 
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ʂʘʨʙʦʢʩʠʧʝʧʪʠʜʘʟʘ ɸ (ʂɸ) (ʂʌ 3.4.2.1) - Zn 
2+ 

-ʟʘʚʠʩʠʤʘʷ 

ʵʢʟʦʧʝʧʪʠʜʘʟʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʦʪʱʝʧʣʝʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʩ ʉ-ʢʦʥʮʘ ʨʷʜʦʤ ʩ 

ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ.  

ɺ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʂɸ ʧʨʠ ʦʧʫʭʦʣʝʦʙʨʘʟʦʚʘʥʠʠ ʚ ʵʥʜʦʤʝʪʨʠʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʲʷʩʥʝʥʦ ʣʠʙʦ  ʫʚʝʣʠʯʝʥʠʝʤ ʙʠʦʩʠʥʪʝʟʘ, ʣʠʙʦ ʠʟʤʝʥʝʥʠʝʤ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʚʳʜʝʣʝʥʠʷ ʠ ʦʯʠʩʪʢʠ  (ʂɸ) ʠʟ 

ʪʢʘʥʝʡ ʵʥʜʦʤʝʪʨʠʷ ʠ ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʚʳʜʝʣʝʥʥʦʛʦ ʬʝʨʤʝʥʪʘ.  

ʀʟ ʪʢʘʥʠ ʥʝʤʘʣʠʛʥʠʟʠʨʦʚʘʥʥʦʛʦ ʵʥʜʦʤʝʪʨʠʷ, ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʦʧʫʭʦʣʠ ʠ ʪʢʘʥʠ ʫʤʝʨʝʥʥʦ-ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʘʜʝʥʦʢʘʨʮʠʥʦʤʳ 

(ʟʣʦʢʘʯʝʩʪʚʝʥʥʘʷ ʦʧʫʭʦʣʴ) ʤʝʪʦʜʘʤʠ ʧʦʵʪʘʧʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʩʫʣʴʬʘʪʦʤ 

ʘʤʤʦʥʠʷ ʠ ʛʝʣʴ-ʭʨʦʤʘʪʦʛʨʘʬʠʠ  ʥʘ ʩʝʬʘʜʝʢʩʝ G-75  ʚʳʜʝʣʝʥʘ ʠ ʦʯʠʱʝʥʘ   

ʣʠʟʦʩʦʤʘʣʴʥʘʷ ʢʘʨʙʦʢʩʠʧʝʧʪʠʜʘʟʘ . ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʵʪʘʧʥʦʝ ʦʩʘʞʜʝʥʠʝ 

ʩʫʣʴʬʘʪʦʤ ʘʤʤʦʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʟʜʝʣʝʥʠʶ ʂɸ ʧʦ 

ʬʨʘʢʮʠʷʤ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚʳʭʦʜʦʤ ʬʝʨʤʝʥʪʘ (ʜʦ 40%) ʧʨʠ 80%-ʥʦʤ 

ʥʘʩʳʱʝʥʠʠ. ʇʦ ʜʘʥʥʳʤ ʛʝʣʴ-ʬʠʣʴʪʨʘʮʠʠ ʠ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʘʥʘʣʠʟʘ 

ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʘʩʩʳ ʦʯʠʱʝʥʥʦʛʦ ʜʦ ʛʦʤʦʛʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʝʨʤʝʥʪʘ  ʪʢʘʥʠ 

ʥʝʤʘʣʠʛʥʠʟʠʨʦʚʘʥʥʦʛʦ ʵʥʜʦʤʝʪʨʠʷ ʠ ʦʧʫʭʦʣʝʚʳʭ ʪʢʘʥʝʡ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʂɸ ʠʟ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʙʳʢʘ ʠ ʩʦʩʪʘʚʣʷʶʪ 

34289,98, 35301,24 ʠ 33909,57 ɼʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.         

ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʚʳʜʝʣʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʘʥʢʨʝʘʪʠʯʝʩʢʦʡ  ʂɸ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʟʠʥʘ, ʘʨʛʠʥʠʥʘ, ʬʝʥʠʣʘʣʘʥʠʥʘ, ʪʨʝʦʥʠʥʘ, 

ʠʟʦʣʝʡʮʠʥʘ, ʧʨʦʣʠʥʘ ʠ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʪʨʠʧʪʦʬʘʥʘ, ʩʝʨʠʥʘ, ʛʣʠʮʠʥʘ 

ʠ ʛʣʫʪʘʤʘʪʘ ʚ ʤʦʣʝʢʫʣʝ ʬʝʨʤʝʥʪʘ ʧʦ ʤʝʨʝ ʫʩʠʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʤʘʣʠʛʥʠʟʘʮʠʠ.  

        ʂɸ ʥʝʤʘʣʠʛʥʠʟʠʨʦʚʘʥʥʦʛʦ ʵʥʜʦʤʝʪʨʠʷ,  ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʝʡ ʥʝ ʛʠʜʨʦʣʠʟʫʝʪ: ʥʘʪʠʚʥʳʡ ʛʝʤʦʛʣʦʙʠʥ, 

ʢʘʨʙʦʙʝʥʟʦʢʩʠʣʠʟʠʥ, ʢʘʨʙʦʙʝʥʟʦʢʩʠʘʨʛʠʥʠʥ ʠ  ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʛʠʜʨʦʣʠʟʫʝʪ ʜʝʥʘʪʫʨʠʨʦʚʘʥʥʳʡ ʛʝʤʦʛʣʦʙʠʥ ʠ ʥʘʪʠʚʥʳʡ ʢʘʟʝʠʥ.    

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʩʠʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʤʘʣʠʛʥʠʟʘʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʦʜʩʪʚʘ ʂɸ ʢ ʩʧʝʮʠʬʠʯʝʩʢʦʤʫ ʩʠʥʪʝʪʠʯʝʩʢʦʤʫ ʩʫʙʩʪʨʘʪʫ ï 

ʢʘʨʙʦʙʝʥʟʦʢʩʠʛʣʫʪʘʤʠʣʬʝʥʠʣʘʣʘʥʠʥʫ. 
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ɻɯʇʆɻʃɯʂɽʄɯʏʅɯ ʉʊɸʅʀ ʇʈʀ ʂɸʅʎɽʈʆɻɽʅɽɿɯ ʊɸ 

ɿɸʉʊʆʉʋɺɸʅʅɯ ʇʈʆʊʀʇʋʍʃʀʅʅʀʍ ʉʇʆʃʋʂ 

 

ʖ.ʉ. ɺʦʨʦʥʢʦʚʘ  

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʧʨ. ɻʘʛʘʨʠʥʘ, 72,  

ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, 49050    e-mail: yuliya_v@inbox.ru 
 

                ɺʽʜʦʤʦ, ʱʦ ʢʘʥʮʝʨʦʛʝʥʝʟ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʽʧʦʛʣʽʢʝʤʽʯʥʠʤ ʩʪʘʥʦʤ, 

ʘ ʪʘʢʦʞ ʟʥʘʯʥʦʶ ʟʤʽʥʦʶ ʚʫʛʣʝʚʦʜʥʦʛʦ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʤʽʥʫ ʝʨʠʪʨʦʮʠʪʽʚ. 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʦʙʤʽʥ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʥʦʨʤʘʣʴʥʠʭ ʢʣʽʪʠʥ. ʍʘʨʘʢʪʝʨʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ 

ʟʣʦʷʢʽʩʥʠʭ ʢʣʽʪʠʥ ʻ ʾʭ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʪʽʢʘʥʥʷ ʛʣʽʢʦʣʽʟʫ. ʋ ʥʘʰʠʭ 

ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʘ ʧʦʢʘʟʘʥʘ ʧʨʦʪʠʧʫʭʣʠʥʥʘ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʢʣʘʩʪʝʨʥʠʭ ʩʧʦʣʫʢ ʨʝʥʽʶ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ ʪʘ ʮʠʩʧʣʘʪʠʥʫ 

ʫ ʤʦʜʝʣʽ ʧʫʭʣʠʥʥʦʛʦ ʨʦʩʪʫ. ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ  ʩʠʥʝʨʛʽʯʥʦʾ ʜʽʾ ʮʠʭ 

ʩʧʦʣʫʢ, ʤʠ ʚʠʚʯʘʻʤʦ ʤʝʪʘʙʦʣʽʟʤ ʛʣʶʢʦʟʠ ʚ ʦʨʛʘʥʽʟʤʽ ʱʫʨʽʚ-ʧʫʭʣʠʥʦʥʦʩʽʾʚ 

(ʢʘʨʮʠʥʦʤʘ ʊ8) ʧʨʠ ʨʽʟʥʠʭ ʤʝʪʦʜʘʭ ʚʚʝʜʝʥʥʷ ʮʠʭ ʤʝʪʘʣʦʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʟ 

ʦʩʦʙʣʠʚʦʶ ʫʚʘʛʦʶ ʜʦ ʝʨʠʪʨʦʮʠʪʽʚ. 

                ʅʘʤʠ ʧʽʜʪʚʝʨʜʞʝʥʦ ʛʽʧʦʛʣʽʢʝʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʢʘʨʮʠʥʦʤʠ ʊ8 ʪʘ 

ʚʧʣʠʚ ʢʣʘʩʪʝʨʥʠʭ ʩʧʦʣʫʢ ʨʝʥʽʶ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʡ 

ʦʙʤʽʥ ʝʨʠʪʨʦʮʠʪʽʚ ʧʫʭʣʠʥʦʥʦʩʽʾʚ: ʪʘʢ, ʨ̔ ʚʝʥʴ ʛʣʶʢʦʟʠ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 38 ʪʘ 

19% ʫ ʧʣʘʟʤʽ ʪʘ ʝʨʠʪʨʦʮʠʪʘʭ ʚʽʜʧʦʚʽʜʥʦ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʩʧʦʣʫʢ ʨʝʥʽʶ, ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ  ʚ ʩʠʩʪʝʤʽ Re-Pt ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʛʣʶʢʦʟʠ ʚ ʧʣʘʟʤʽ ʪʘ ʜʝʱʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʫ ʯʝʨʚʦʥʦʢʨʽʚʮʷʭ ʥʘ 52-98% ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʊʘʢʦʞ ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ 

ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʻ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʦʶ ʜʦ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ 

ʬʘʢʪʦʨʽʚ. ɺʠʷʚʣʝʥʦ, ʱʦ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʚʤʽʩʪ ʛʣʶʢʦʟʠ ʚ ʝʨʠʪʨʦʮʠʪʘʭ 

ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʚ ʧʣʘʟʤʽ ʫ 5 ʨʘʟʽʚ. ʄʠ ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʧʦʚô̫ ʟʘʥʦ ʟ ʧʨʦʮʝʩʦʤ ʛʣʽʢʦʣʽʟʘ, 

ʷʢʠʡ ʻ ʩʫʪʪʻʚʠʤ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʤʽʥʫ ʩʘʤʝ ʚ ʝʨʠʪʨʦʮʠʪʘʭ. ʊʦʙʪʦ, ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʢʣʘʩʪʝʨʥʽ ʩʧʦʣʫʢʠ ʨʝʥʽʶ ʟʜʽʡʩʥʶʶʪʴ ʚʧʣʠʚ ʥʘ ʬʝʨʤʝʥʪʠ 

ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ ʰʣʷʭʫ ʚ ʤʦʜʝʣʽ ʧʫʭʣʠʥʥʦʛʦ ʨʦʩʪʫ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ 

ʩʧʦʣʫʢʦʶ ʨʝʥʽʶ ʻ  ʜʠʛʽʜʨʦʬʦʩʬʘʪʦʪʝʪʨʘ-Õ-ʘʮʝʪʘʪʦʜʠʨʝʥʽʡ(ɯɯɯ)ʜʠʛʽʜʨʘʪ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʢʦʨʝʢʮʽʾ ʛʽʧʦʛʣʽʢʝʤʽʯʥʦʛʦ ʩʪʘʥʫ, ʘ ʪʘʢʦʞ ʷʢ ʧʨʦʪʠʧʫʭʣʠʥʥʘ 

ʩʠʩʪʝʤʘ. ʇ̔ ʜ ʚʧʣʠʚʦʤ ʘʮʝʪʦʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʨʝʥʽʶ ʚʽʜʙʫʚʘʶʪʴʩʷ ʜʦʙʨʝ 

ʚʠʨʘʞʝʥʽ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ï ʩʪʘʙʽʣʽʟʘʮʽʷ ʟʘʛʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʦʙʤʽʥʫ, ʘ ʩʘʤʝ: 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ. ʆʪʞʝ, ʚʧʝʨʰʝ ʧʦʢʘʟʘʥʦ 

ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʷʮʽʾ ʛʽʧʦʛʣʽʢʝʤʽʯʥʠʭ ʩʪʘʥʽʚ ʩʧʦʣʫʢʘʤʠ ʨʝʥʽʶ ʟ ʨʽʟʥʠʤʠ 

ʦʨʛʘʥʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ. 
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ɸʅʊʀʆʂʉʀɼɸʅʊʅɯ, ɸʅʊʀɸʅɽʄɯʏʅɯ ʊɸ ɸʅʊʀʇʈʆʃɯʌɽʈɸʊʀɺʅɯ 

ɺʃɸʉʊʀɺʆʉʊɯ ʂʃɸʉʊɽʈʅʀʍ ʉʇʆʃʋʂ ʈɽʅɯʖ ʋ ʄʆɼɽʃɯ 

ʇʋʍʃʀʅʅʆɻʆ ʈʆʉʊʋ 

 

ʆ.ɼ. ɾʘʙʽʮʴʢʘ  

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

e-mail: lena_zhabickaya@mail.ru 

 

ɺʠʚʯʝʥʦ  ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ,  ʘʢʪʠʚʥʽʩʪɹ 

ʬʝʨʤʝʥʪʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ, ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʝʤʦʛʣʦʙʽʥʫ 

ʤʦʨʬʦʣʦʛʽʯʥʫ ʢʘʨʪʠʥʫ ʢʨʦʚʽ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʦʙʤʽʥ ʯʝʨʚʦʥʦʢʨʽʚʮʽʚ ʧʨʠ 

ʛʘʣʴʤʫʚʘʥʥʽ ʢʘʨʮʠʥʦʤʠ ɻʝʨʝʥʘ ʊ8  ʩʧʦʣʫʢʘʤʠ ʨʝʥʽʶ ʟ ʪʘʢʠʤʠʦʨʛʘʥʽʯʥʠʤʠ 

ʣʽʛʘʥʜʘʤʠ: ʽʟʦʙʫʪʠʨʘʪʥʠʤ, ɔ-ʘʤʽʥʦʤʘʩʣʷʥʦʶ ʢʠʩʣʦʪʦʶ ʪʘ 

ʘʜʘʤʘʥʪʘʥʢʘʨʙʦʥʦʚʦ  ʁʢʠʩʣʦʪʦʶ . 

ʈʦʟʨʦʙʣʝʥʦ ʥʦʚʫ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʩʠʩʪʝʤʫ ʨʝʥʽʡ-ʧʣʘʪʠʥʘ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʽʻʾ ʩʠʩʪʝʤʠ ʩʧʦʣʫʢʠ ʨʝʥʽʶ 

ʚʠʷʚʣʷʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʙʽʦʭʽʤʽʯʥʦʾ ʤʦʜʫʣʷʮʽʾ ʜʽʾ ʮʠʩʧʣʘʪʠʪʥʫ. ɰʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʘʡʞʝ ʧʦʚʥʦʛʦ ʟʥʠʢʥʝʥʥʷ ʨʘʢʦʚʠʭ ʧʫʭʣʠʥ ʫ 

ʱʫʨʽʚ, ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʝʤʦʛʣʦʙʽʥʫ (ʥʘ 28-71 %), ʧʽʜʚʠʱʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʜʠʩʢʦʮʠʪʽʚ (ʫ 7,2- 7,7 ʨʘʟʽʚ), ʟʤʝʥʰʝʥʥʶ ʝʭʽʥʦʮʠʪʽʚ ʪʘ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʬʦʨʤ ʝʨʠʪʨʦʮʠʪʽʚ ʚ ʢʨʦʚʽ ʱʫʨʽʚ-ʧʫʭʣʠʥʦʥʦʩʽʾʚ. ɺʠʷʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʣʘʩʪʝʨʥʠʭ ʩʧʦʣʫʢ ʨʝʥʽʶ ʫ ʥʦʚʽʡ ʧʨʦʪʠʧʫʭʣʠʥʥʽʡ ʩʠʩʪʝʤʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ 

ʣʽʧʽʜʽʚ (ʚ 1,6-4,3 ʨʘʟʠ) ʪʘ ʟʨʦʩʪʘʥʥʶ ʘʢʪʠʚʥʦʩʪʽ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʧʣʘʟʤʠ 

ʢʨʦʚʽ (ʜʦ 260%) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʫʭʣʠʥʦʥʦʩʽʷʤʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʞʣʠʚʠʡ 

ʤʝʭʘʥʽʟʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ, ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ ʪʘ ʘʥʪʠʛʝʤʦʣʽʪʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʣʘʩʪʝʨʥʠʭ ʩʧʦʣʫʢ ʨʝʥʽʶ, ʷʢʠʡ, ʚʽʨʦʛʽʜʥʦ, ʦʙʫʤʦʚʣʝʥʠʡ 

ʥʘʷʚʥʽʩʪʶ ʧʦʯʚʝʨʥʦʛʦ ʟʚôʷʟʢʫ ʷʢ ʧʘʩʪʢʠ ʜʣʷ ʨʘʜʠʢʘʣʽʚ ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʠʨʦʜʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʣʽʛʘʥʜʽʚ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʽʻʾ ʩʠʩʪʝʤʠ 

ʥʘʡʢʨʘʱʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʽʦʭʽʤʽʯʥʦʾ ʤʦʜʫʣʷʮʽʾ ʚʦʣʦʜʽʣʘ ʩʧʦʣʫʢʘ - 

ʜʠʭʣʦʨʦʪʝʪʨʘ-ɛ- -̔ʙʫʪʠʨʘʪʦʜʠʨʝʥʽʶ (ɯɯɯ). ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦʢʘʟʥʠʢ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʽʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʧʣʘʟʤʘ: ʢʣʽʪʠʥʘ, ʷʢʠʡ ʩʫʪʪʻʚʦ 

ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʷʭ ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʶ ʛʘʣʴʤʫʚʘʥʥʷ 

ʧʫʭʣʠʥʥʦʛʦ ʨʦʩʪʫ. 

ɿʨʦʙʣʝʥʠʡ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʧʫʭʣʠʥʥʦʾ ʪʢʘʥʠʥʠ.  ʇʦʢʘʟʘʥʦ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʨʝʥʽʡ-ʧʣʘʪʠʥʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʚʝʣʠʢʠʭ ʜʽʣʷʥʦʢ 

ʬʽʙʨʦʟʽʚ ʪʘ ʥʝʢʨʦʟʽʚ, ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʧʦʧʪʦʪʠʯʥʠʭ ʪʘ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ, ʘ 

ʪʘʢʦʞ ʭʠʤʝʨʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʝʩʪʨʫʢʮʽʶ ʧʫʭʣʠʥʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʣʘʩʪʝʨʥʠʭ ʩʧʦʣʫʢ ʨʝʥʽʶ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 

ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʟʘʩʦʙʽʚ, ʱʦ ʩʪʘʙʽʣʽʟʫʶʪʴ ʝʨʠʪʨʦʮʠʪʠ ʪʘ 

ʢʦʨʠʛʫʶʪʴ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʡ ʩʪʘʥ. 
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ʄɽʍɸʅʀɿʄʓ ʄɽɾʂʃɽʊʆʏʅʓʍ ʂʆʄʄʋʅʀʂɸʎʀʁ ɺʆ 

ɺʂʋʉʆɺʆʁ ʇʆʏʂɽ ʇʈʀ ʋʏɸʉʊʀʀ ɺʅɽʂʃɽʊʆʏʅʆɻʆ ɸʊʌ 

 

ʆ.ɸ. ʈʦʛʘʯʝʚʩʢʘʷ, ʈ.ɸ. ʈʦʤʘʥʦʚ, ɸ.ɸ. ʍʦʭʣʦʚ, ʉ.ʉ. ʂʦʣʝʩʥʠʢʦʚ  

 

ʀʥʩʪʠʪʫʪ ɹʠʦʬʠʟʠʢʠ ʂʣʝʪʢʠ ʈɸʅ, ʛ. ʇʫʱʠʥʦ, ʈʦʩʩʠʷ, olga_rog@rambler.ru 

 

ɺʢʫʩʦʚʦʝ ʦʱʫʱʝʥʠʝ ʟʘʨʦʞʜʘʝʪʩʷ ʧʨʠ ʚʦʟʙʫʞʜʝʥʠʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʥʩʦʨʥʳʭ ʢʣʝʪʦʢ ï ʚʢʫʩʦʚʳʭ ʨʝʮʝʧʪʦʨʥʳʭ ʢʣʝʪʦʢ ï ʚ 

ʩʦʩʪʘʚʝ ʧʣʦʪʥʳʭ ʢʣʝʪʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ï ʚʢʫʩʦʚʳʭ ʧʦʯʝʢ. ɺʦ ʚʢʫʩʦʚʦʡ 

ʧʦʯʢʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʢʣʝʪʦʢ, ʚʢʣʶʯʘʷ ʦʢʨʫʛʣʳʝ 

ʙʘʟʘʣʴʥʳʝ ʠ ʪʨʠ ʪʠʧʘ ʚʝʨʝʪʝʥʦʚʠʜʥʳʭ ʢʣʝʪʦʢ (ʪʠʧ I, II , III). ʉʦʚʨʝʤʝʥʥʳʝ 

ʜʘʥʥʳʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʢʣʝʪʢʠ ʪʠʧʘ II  ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʚʦʩʧʨʠʷʪʠʝ 

ʚʢʫʩʦʚʳʭ ʚʝʱʝʩʪʚ ʢʘʪʝʛʦʨʠʡ ʛʦʨʴʢʦʝ, ʩʣʘʜʢʦʝ ʠ çʫʤʘʤʠè (ʚʢʫʩ ʥʝʢʦʪʦʨʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ). ʂʣʝʪʢʠ III  ʪʠʧʘ ʨʝʮʝʧʪʠʨʫʶʪ ʢʠʩʣʦʝ ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʦʣʝʥʦʝ. 

ʂʣʝʪʢʠ I ʪʠʧʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʷʚʣʷʶʪʩʷ ʦʙʢʣʘʜʦʯʥʳʤʠ ʜʣʷ ʢʣʝʪʦʢ II  ʠ III  

ʪʠʧʦʚ, ʠʟʦʣʠʨʫʷ ʠʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʢʣʝʪʢʠ III  

ʪʠʧʘ ʦʙʨʘʟʫʶʪ  ʢʣʘʩʩʠʯʝʩʢʠʝ ʩʠʥʘʧʩʳ ʩ ʦʢʦʥʯʘʥʠʷʤʠ ʘʬʬʝʨʝʥʪʥʦʛʦ 

ʚʢʫʩʦʚʦʛʦ ʥʝʨʚʘ, ʘ ʢʣʝʪʢʠ II  ʪʠʧʘ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʥʝ ʠʤʝʶʪ, ʯʪʦ 

ʩʪʘʚʠʪ ʚʦʧʨʦʩ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʚʢʫʩʦʚʦʛʦ ʩʠʛʥʘʣʘ ʦʪ 

ʢʣʝʪʦʢ ʵʪʦʛʦ ʪʠʧʘ. 

ʅʝʜʘʚʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʤʳʰʘʭ ʩ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ (knock-out) 

P2X2/P2X3 ʨʝʮʝʧʪʦʨʘʤʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ɸʊʌ ʷʚʣʷʝʪʩʷ ʘʬʬʝʨʝʥʪʥʳʤ 

ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʤ ʚʦ ʚʢʫʩʦʚʦʡ ʧʦʯʢʝ (Finger et al., 2005). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʝʮʝʧʮʠʠ ʠ ʩʝʢʨʝʮʠʠ ɸʊʌ ʚʢʫʩʦʚʳʭ ʢʣʝʪʦʢ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʠʧʦʚ. ʅʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʦʪʚʝʪ ʥʘ 

ʜʝʧʦʣʷʨʠʟʘʮʠʶ ʣʠʰʴ ʢʣʝʪʢʠ II  ʪʠʧʘ ʩʝʢʨʝʪʠʨʫʶʪ ɸʊʌ. ʂʘʢ ʦʢʘʟʘʣʦʩʴ, 

ʚʳʙʨʦʩ ɸʊʌ ʷʚʣʷʝʪʩʷ ʢʘʣʴʮʠʡ-ʥʝʟʘʚʠʩʠʤʳʤ, ʪ.ʝ. ʧʨʦʪʝʢʘʶʱʠʤ ʙʝʟ ʫʯʘʩʪʠʷ 

ʵʢʟʦʮʠʪʦʟʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʧʦʪʝʥʮʠʘʣ-ʫʧʨʘʚʣʷʝʤʳʤ ʧʨʦʮʝʩʩʦʤ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʠʦʥʥʳʝ ʢʘʥʘʣʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʢʦʥʥʝʢʩʠʥʘʤʠ. ʕʪʦ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦʙʲʷʩʥʷʝʪ ʦʪʩʫʪʩʪʚʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʠʥʘʧʪʠʯʝʩʢʠʭʩʪʨʫʢʪʫʨ ʚ  

ʢʣʝʪʘʭ II  ʪʠʧʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʪʚʝʪʦʚ ʚʢʫʩʦʚʳʭ ʢʣʝʪʦʢ ʥʘ ʚʥʝʢʣʝʪʦʯʥʳʡ ɸʊʌ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʣʠʰʴ ʚ ʢʣʝʪʢʘʭ ʪʠʧʘ I ʥʫʢʣʝʦʪʠʜ ʚʳʟʳʚʘʝʪ ʤʦʙʠʣʠʟʘʮʠʶ 

ʮʠʪʦʟʦʣʴʥʦʛʦ ʢʘʣʴʮʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʘʢʪʠʚʘʮʠʝʡ ʢʘʣʴʮʠʡ-ʘʢʪʠʚʠʨʫʝʤʦʛʦ 

ʭʣʦʨʥʦʛʦ ʢʘʥʘʣʘ. ʄʦʞʥʦ ʜʫʤʘʪʴ, ʯʪʦ ʢʣʝʪʢʠ I ʪʠʧʘ ʚʳʧʦʣʥʷʶʪ ʛʣʠʘʣʴʥʫʶ 

ʬʫʥʢʮʠʶ, ʦʙʨʘʟʫʷ ʢʦʤʧʘʨʪʤʝʥʪ ʚ ʤʝʞʢʣʝʪʦʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʢʫʩʦʚʦʡ 

ʧʦʯʢʠ ʟʘ ʩʯʝʪ ʬʠʟʠʯʝʩʢʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʙʘʨʴʝʨʘ ʠ ʛʠʜʨʦʣʠʟʘ ɸʊʌ, 

ʩʝʢʨʝʪʠʨʫʝʤʦʛʦ ʢʣʝʪʢʘʤʠ ʪʠʧʘ II. ʇʦʩʣʝʜʥʝʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʵʪʠ 

ʢʣʝʪʢʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʪʦ-ɸʊʌ-ʘʟʫ. ɺʦʟʤʦʞʥʦ, ʯʪʦ 

ʦʪʚʝʪ ʥʘ ɸʊʌ, ʛʝʥʝʨʠʨʫʝʤʳʡ ʢʣʝʪʢʘʤʠ ʪʠʧʘ I, ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚʦ ʚʢʫʩʦʚʦʡ ʨʝʮʝʧʮʠʠ ʠ ʫʯʘʩʪʚʫʝʪ ʚ 

ʘʜʘʧʪʘʮʠʠ ʢ ʚʢʫʩʦʚʳʤ ʩʪʠʤʫʣʘʤ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚ ʇʨʝʟʠʜʝʥʪʘ ʈʌ (ʄʂ-

783.2007, ʄʂ-1332.2008.4), ʈʦʩʩʠʡʩʢʦʛʦ ʌʦʥʜʘ ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʀʩʩʣʝʜʦʚʘʥʠʡ (ˉ 08-04-00033-ʘ) ʠ ʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʝ. 
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ʋʏɸʉʊʀɽ ʅɽʂʆʊʆʈʓʍ ʄɽɾʂʃɽʊʆʏʅʓʍ ʀ ʂʃɽʊʆʏʅʓʍ 

ʄʆʃɽʂʋʃʗʈʅʓʍ ʉʊʈʋʂʊʋʈ ɺ ʇɽʈɽɼɸʏɽ ʉʀɻʅɸʃɸ ʆ 

ʄɽʍɸʅʀʏɽʉʂʆʄ ʅɸʇʈʗɾɽʅʀʀ ɺ ʉʆɽɼʀʅʀʊɽʃʔʅʆʁ ʊʂɸʅʀ 

 

ɹʫʣʘʥʢʠʥʘ ʅ.ʀ., ʂʦʪ ʖ.ɻ., ʇʝʨʩʢʠʡ ɽ.ʕ., ʌʘʣʴʯʝʥʢʦ ɽ.ɺ. 

 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʂʘʨʘʟʠʥʘ,  

ʧʣ. ʉʚʦʙʦʜʳ 4, ʍʘʨʴʢʦʚ 61077, ʋʢʨʘʠʥʘ, kot_jurij@inbox.ru 
 

In vitro ʠʟʫʯʝʥʦ ʫʯʘʩʪʠʝ ʠ ʨʦʣʴ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ  ʤʝʞʢʣʝʪʦʯʥʳʭ 

ʬʠʙʨʠʣʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʤʘʪʨʠʢʩʘ ʠ ʨʷʜʘ ʤʦʣʝʢʫʣʷʨʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʮʠʪʦʩʢʝʣʝʪʘ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʢʣʝʪʦʢ ʚ 

ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʘ ʦ ʤʝʭʘʥʠʯʝʩʢʦʤ ʨʘʩʪʷʞʝʥʠʠ ʚ ʢʦʞʝ. 

ʂʦʞʫ 3-ʤʝʩʷʥʳʭ ʢʨʳʩ ʨʘʩʪʷʛʠʚʘʣʠ ʚ ʠʥʢʫʙʘʮʠʦʥʥʦʤ ʨʘʩʪʚʦʨʝ ʈʠʥʛʝʨʘ-

ʂʨʝʙʩʘ ʚ ʜʠʘʧʘʟʦʥʝ ʥʘʧʨʷʞʝʥʠʡ 0-4 ʄʅ/ʤ
2
, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʠʥʪʝʨʚʘʣʫ 

ʨʘʩʪʷʞʝʥʠʡ 0 ï 20%.
 
ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʚʝʣʠʯʠʥʫ 

ʩʠʛʥʘʣʘ ʦ ʥʘʧʨʷʞʝʥʠʠ  ʚ ʪʢʘʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʥʪʝʟʘ 

ʢʦʣʣʘʛʝʥʘ ʪʠʧʘ ɯ ʠ ʩʫʤʤʘʨʥʳʭ ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʦʚ, ʢʦʪʦʨʳʝ   ʦʮʝʥʠʚʘʣʠ ʧʦ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ 
14
ʅ-ʆʧʨʦ ʠ 

14
ʉ-ʛʣʶʢʦʟʳ ʚ ʵʪʠʭ ʩʚʝʞʝʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ 

ʙʠʦʧʦʣʠʤʝʨʘʭ. ʆʙ ʫʯʘʩʪʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʧʝʨʝʜʘʯʝ 

ʩʠʛʥʘʣʘ ʩʫʜʠʣʠ ʧʦ ʠʟʤʝʥʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʥʪʝʟʘ ʠʟʫʯʝʥʥʳʭ 

ʙʠʦʧʦʣʠʤʝʨʦʚ ʧʦʩʣʝ çʚʳʢʣʶʯʝʥʠʷè ʵʪʠʭ ʩʪʨʫʢʪʫʨ ʧʫʪʸʤ ʠʭ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʠʥʢʫʙʘʮʠʠ. ʉʪʝʧʝʥʴ ʢʦʚʘʣʝʥʪʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʰʠʚʘʥʠʷ 

ʢʦʣʣʘʛʝʥʦʚʳʭ ʥʘʜʤʦʣʝʢʫʣʷʨʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʤʘʪʨʠʢʩʘ ʙʣʦʢʠʨʦʚʘʣʠ 

ʩʝʤʠʢʘʨʙʘʟʠʜʦʤ. N-ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʝ ʙʝʣʢʦʚ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʢʣʝʪʦʢ ʠʥʛʠʙʠʨʦʚʘʣʠ ʪʫʥʠʢʘʤʠʮʠʥʦʤ. 

ɼʝʧʦʣʠʤʝʨʠʟʘʮʠʶ ʘʢʪʠʥʦʚʳʭ ʬʠʙʨʠʣʣ ʮʠʪʦʩʢʝʣʝʪʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʮʠʪʦʭʘʣʘʟʠʥʘ ɹ. ʆʙʨʘʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʉʘ
2+
/ʢʘʣʴʤʦʜʫʣʠʥ ʙʣʦʢʠʨʦʚʘʣʠ ʭʣʦʨʧʨʦʤʘʟʠʥʦʤ. 

 ʇʦʢʘʟʘʥʦ, ʯʪʦ  ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʥʪʝʟʘ ʢʦʣʣʘʛʝʥʘ ʪʠʧʘ ɯ ʠ 

ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʦʚ ʧʨʷʤʦʧʨʦʧʦʮʠʦʥʘʣʴʥʘ  ʩʪʝʧʝʥʠ ʧʦʧʝʨʝʯʥʦʛʦ 

ʢʦʚʘʣʝʥʪʥʦʛʦ ʩʰʠʚʘʥʠʷ ʥʘʜʤʦʣʝʢʫʣʷʨʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʤʘʪʨʠʢʩʘ. 

ʈʘʟʨʫʰʝʥʠʝ ʘʢʪʠʥʦʚʳʭ ʬʠʙʨʠʣʣ ʮʠʪʦʩʢʝʣʝʪʘ ʩʥʠʞʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʥʪʝʟʘ 

ʵʪʠʭ ʙʠʦʧʦʣʠʤʝʨʦʚ. ʏʠʩʣʦ ʘʢʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʉʘ
2+
/ʢʘʣʴʤʦʜʫʣʠʥ ʠ 

ʠʥʜʫʢʮʠʷ ʩʠʥʪʝʟʘ ʢʦʣʣʘʛʝʥʘ ʪʠʧʘ I ʩʚʷʟʘʥʳ ʦʙʨʘʪʥʦ-ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʴʶ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʥʪʝʟʘ ʢʦʣʣʘʛʝʥʘ ʪʠʧʘ ɯ ʠ 

ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʦʚ ʥʝ ʟʘʚʠʩʷʪ ʦʪ  ʠʥʛʠʙʠʨʦʚʘʥʠʷ N-ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ 

ʙʝʣʢʦʚ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʨʠ 

ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʘ ʦ ʤʝʭʘʥʠʯʝʩʢʦʤ ʥʘʧʨʷʞʝʥʠʠ ʩʪʝʧʝʥʴ ʧʦʧʝʨʝʯʥʦʛʦ 

ʢʦʚʘʣʝʥʪʥʦʛʦ ʩʰʠʚʘʥʠʷ ʢʦʣʣʘʛʝʥʘ ʤʘʪʨʠʢʩʘ, ʘʢʪʠʥʦʚʳʝ ʬʠʙʨʠʣʣʳ 

ʮʠʪʦʩʢʝʣʝʪʘ  ʠ ʢʦʤʧʣʝʢʩʳ ʉʘ
2+
/ʢʘʣʴʤʦʜʫʣʠʥ ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʝʛʫʣʠʨʫʶʱʫʶ 

ʨʦʣʴ ʚ ʩʠʥʪʝʟʝ ʩʪʨʫʢʪʫʨʥʳʭ ʙʠʦʧʦʣʠʤʝʨʦʚ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. 
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ʄʝʟʝʥʭʠʤʘʣʴʥʳʝ ʩʪʚʦʣʦʚʳʝ (ʩʪʨʦʤʘʣʴʥʳʝ) ʢʣʝʪʢʠ (ʄʉʂ) ʧʨʠʚʣʝʢʘʶʪ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʢʣʝʪʦʯʥʦʡ ʙʠʦʣʦʛʠʠ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ 

ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ʙʣʘʛʦʜʘʨʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʩʘʤʦʦʙʥʦʚʣʷʪʴʩʷ, 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʣʝʪʦʢ. ʄʉʂ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ 

ʤʥʦʛʠʭ ʪʢʘʥʷʭ ʧʣʦʜʘ ʠ ʚʟʨʦʩʣʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʆʜʥʘʢʦ ʚʦʧʨʦʩ ʦʙ 

ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʄʉʂ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʩʪʘʝʪʩʷ 

ʦʪʢʨʳʪʳʤ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʣʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʪʢʘʥʝʡ ʧʣʦʜʦʚ ʠ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ, ʘ 

ʪʘʢʞʝ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴʩʷ ʚ ʦʩʪʝʦʛʝʥʥʦʤ, ʭʦʥʜʨʦʛʝʥʥʦʤ ʠ 

ʘʜʠʧʦʛʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ  ʚ ʦʪʚʝʪ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʠʤʫʣʠʨʫʶʱʠʝ 

ʬʘʢʪʦʨʳ. ʀʩʪʦʯʥʠʢʘʤʠ ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʙʳʣʠ ʢʦʩʪʥʳʡ ʤʦʟʛ, ʞʠʨʦʚʘ ̫

ʪʢʘʥʴ ʠ ʢʦʞʘ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʧʝʯʝʥ ɹʠ ʪʢʘʥʠ ʤʝʟʦʜʝʨʤʘʣʴʥʦ-

ʤʝʟʝʥʭʠʤʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʣʦʜʦʚ. ʉʪʨʦʤʘʣʴʥʳʝ ʢʣʝʪʢʠ, ʧʦʣʫʯʝʥʥʳʝ 

ʠʟ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ, ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʩʝʣʝʢʪʠʚʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚ 

ʪʝʯʝʥʠʝ 3-4 ʧʘʩʩʘʞʝʡ. ɼʣʷ ʥʘʧʨʘʚʣʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʚ ʘʜʠʧʦʛʝʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʢʣʝʪʢʠ ʧʝʨʝʚʦʜʠʣʠ ʚ ʩʨʝʜʫ, ʩʦʜʝʨʞʘʱʫʶ ʠʟʦʙʫʪʠʣ-

ʤʝʪʠʣʢʩʘʥʪʠʥ,  ʜʝʢʩʘʤʝʪʘʟʦʥ, ʠʥʩʫʣʠʥ, ʠʥʜʦʤʝʪʘʮʠʥ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʥʘʢʦʧʣʝʥʠ ʁ ʥʝʡʪʨʘʣʴʥʳʭ ʣʠʧʠʜʦʚ. ɼʣʷ 

ʠʥʜʫʢʮʠʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʚ ʦʩʪʝʦʛʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʢʣʝʪʢʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʜʝʢʩʘʤʝʪʘʟʦʥ, ʘʩʢʦʨʙʘʪ, ɓ-

ʛʣʠʮʝʨʦʬʦʩʬʘʪ. ʆʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʜʠʣʠ ʧʦ ʵʢʩʧʨʝʩʩʠʠ ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʘʪʘʟ rʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʤʘʪʨʠʢʩʘ.  

ʀʤʤʫʥʦʬʝʥʦʪʠʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʨʦʚʝʜʝʥʥʳʡ ʧʦʩʣʝ 3-4 ʧʘʩʩʘʞʘ, 

ʧʦʢʘʟʘʣ, ʯʪʦ ʩʪʨʦʤʘʣʴʥʳʝ ʢʣʝʪʢʠ ʦʙʣʘʜʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʜʣʷ ʄʉʂ 

ʬʝʥʦʪʠʧʦʤ (CD29
+
, CD73

+
, CD90

+
, CD105

+
 ʠ CD34

-
, CD45

-
). ʇʨʠ ʧʝʨʝʥʦʩʝ ʠ 

ʧʦʩʣʝʜʫʶʱʝʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚ ʩʝʣʝʢʪʠʚʥʳʭ ʠʥʜʫʮʠʨʫʶʱʠʭ ʩʨʝʜʘʭ ʄʉʂ, 

ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʠʟ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ, ʙʳʣʠ ʩʧʦʩʦʙʥʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴʩʷ ʚ 

ʦʩʪʝʦʛʝʥʥʦʤ ʠ ʘʜʠʧʦʛʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʩʫʪʩʪʚʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʄʉʂ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʨʘʟʥʳʝ ʪʠʧʳ ʢʣʝʪʦʢ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ.  
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ʄɽɾʄʆʃɽʂʋʃʗʈʅʆɽ  ʉʆɻʃɸʉʆɺɸʅʀɽ  ɺ  ʇʈʆʎɽʉʉʀʅɻɽ  

ɹɽʃʂɸ  ʀ  ʌʋʅʂʎʀʆʅɸʃʔʅʓɽ  ʉʃɽɼʉʊɺʀʗ  ɽɻʆ  ʅɸʈʋʐɽʅʀʗ 

ɺ  ʂʆʅʊɽʂʉʊɽ  ʕʊʀʆʃʆɻʀʀ  ʇʆʉʊʀʅɼʋʉʊʈʀɸʃʔʅʆʁ  

ʇɸʅɼɽʄʀʀ 

 

ʉʝʨʛʝʡ ɺʝʨʝʚʢʘ 

 

ɻʋ ʀʥʩʪʠʪʫʪ ʦʪʦʣʘʨʠʥʛʦʣʦʛʠʠ ʠʤ. ɸ.ʀ. ʂʦʣʦʤʠʡʯʝʥʢʘ ɸʄʅ ʋʢʨʘʠʥʳ 

ʀʥʩʪʠʪʫʪ ʙʠʦʭʠʤʠʠ ʠʤ. ɸ.ɺ. ʇʘʣʣʘʜʠʥʘ ʅɸʅ ʋʢʨʘʠʥʳ 

03680 ʂʠʝʚ, ʫʣ. ɿʦʦʣʦʛʠʯʝʩʢʘʷ, 3 

verevka@biochem.kiev.ua 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʚʟʘʠʤʥʦʡ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʩʦʧʨʷʞʝʥʥʳʭ ʙʝʣʢʦʚ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʨʝʛʫʣʷʮʠʠ ʥʝʠʩʯʠʩʣʠʤʦʛʦ ʤʥʦʞʝʩʪʚʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʙʝʣʢʦʚʳʝ ʤʦʣʝʢʫʣʳ ʩʧʦʩʦʙʥʳ 

ʨʘʟʣʠʯʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʘ ʥʘ ʬʦʥʝ ʦʛʨʦʤʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ 

ʙʝʣʢʦʚ? ʏʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʢʣʘʜʢʘ ʢʘʞʜʦʡ ʠʟ ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ ʚ 

ʫʥʠʢʘʣʴʥʫʶ ʠ ʝʜʠʥʩʪʚʝʥʥʦ ʧʨʘʚʠʣʴʥʫʶ ʪʦʣʴʢʦ ʜʣʷ ʥʝʝ ʘʢʪʠʚʥʫʶ 

ʢʦʥʬʦʨʤʘʮʠʶ? ʂʘʢ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʵʣʠʤʠʥʘʮʠʷ ʯʫʞʝʨʦʜʥʳʭ ʠʣʠ 

ʩʚʦʠʭ, ʥʦ ʜʝʥʘʪʫʨʠʨʦʚʘʥʥʳʭ, ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ? ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦ 

ʧʫʪʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʙʝʣʢʦʚ, ʤʝʞʙʝʣʢʦʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʠ 

ʤʝʭʘʥʠʟʤʘʭ ʨʷʜʘ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʪʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ 

ʦʪʚʝʪʫ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʠ ʦʙʦʩʥʦʚʘʪʴ ʧʦʣʦʞʝʥʠʝ ʦ ʩʦʛʣʘʩʦʚʘʥʥʦʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʫʢʘʟʘʥʥʳʭ ʩʠʩʪʝʤ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʦʤ ʫʩʣʦʚʠʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ.  

ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʦ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʧʘʥʜʝʤʠʠ ʢʘʢ 

ʢʦʤʧʣʝʢʩʥʦʤ ʩʣʝʜʩʪʚʠʠ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʦʨʛʘʥʠʟʤ ʨʷʜʘ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ, ʚʝʜʫʱʠʭ ʢ ʥʘʨʫʰʝʥʠʶ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʠʥʛʘ ʙʝʣʢʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʫʪʠ ʥʘʨʫʰʝʥʠʷ ʤʝʞʙʝʣʢʦʚʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʣʝʜʩʪʚʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʵʪʠʦʣʦʛʠʠ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥ ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʷʜʦʤ ʨʘʥʝʝ ʨʝʜʢʠʭ ʧʘʪʦʣʦʛʠʡ.  
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ʂ ɺʆʇʈʆʉʋ ʉʆʉʊʆʗʅʀʗ ʉʀʉʊɽʄʓ ɻɽʄʆʉʊɸɿɸ ʇʈʀ 

ʉʀʉʊɽʄʅʓʍ ɺɸʉʂʋʃʀʊɸʍ 

 

ʊ.ʇ. ʅʠʢʦʣʘʝʥʢʦ-ʂʘʤʳʰʦʚʘ, ʖ.ɸ. ɻʦʨʜʠʝʥʢʦ, ʅ.ʉ. ʅʠʢʦʣʘʝʥʢʦ 

 

ʄʥʦʛʦʧʨʦʬʠʣʴʥʘʷ ʛʦʨʦʜʩʢʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ˉ4  

ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘ 

 

 ɺ ʧʦʜʜʝʨʞʘʥʠʠ ʛʝʤʦʩʪʘʟʘ ʫʯʘʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʚ ʩʠʩʪʝʤʝ 

ʩʦʩʫʜʠʩʪʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʳʭ, ʢʦʘʛʫʣʷʮʠʦʥʥʳʭ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʨʝʦʣʦʛʠʯʝʩʢʠʭ  ʩʦʩʪʘʚʣʷʶʱʠʭ. ʇʫʩʢʦʚʳʤ ʩʠʛʥʘʣʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ 

ʩʚʝʨʪʳʚʘʥʠʷ  ʷʚʣʷʝʪʩʷ çʦʢʩʠʜʘʥʪʥʳʡ ʩʪʨʝʩʩè; ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʤʝʥʷʶʪʩʷ 

ʩʚʦʡʩʪʚʘ ʵʥʜʦʪʝʣʠʷ: ʧʨʦʠʩʭʦʜʠʪ ʩʦʢʨʘʱʝʥʠʝ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʤʝʜʠʘʪʦʨʦʚ ʠ ʨʘʩʰʠʨʝʥʠʝ ʤʝʞʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʱʝʣʝʡ, 

ʨʝʦʨʛʘʥʠʟʫʝʪʩʷ ʮʠʪʦʩʢʝʣʝʪ ʠ ʠʟʤʝʥʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʤʝʞʢʣʝʪʦʯʥʳʭ 

ʢʦʥʪʘʢʪʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʭ ʙʝʣʢʦʚ ʚʥʝʰʥʝʛʦ ʩʣʦʷ 

ʤʝʤʙʨʘʥʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʢʦʥʪʘʢʪʘ ʪʨʦʤʙʦʮʠʪʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʦʤʙʦʮʠʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ 

ʨʝʮʝʧʪʦʨʳ ʜʣʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ, - ʥʘ ʥʠʭ ʤʦʛʫʪ ʦʩʝʜʘʪʴ ʠʤʤʫʥʥʳʝ 

ʢʦʤʧʣʝʢʩʳ, ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝʦʙʨʘʪʠʤʦʡ ʘʛʨʝʛʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ 

ʠ ʘʢʪʠʚʠʨʦʚʘʪʴ ʥʝʡʪʨʦʬʠʣʳ ʩ ʨʘʟʚʠʪʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ. 

 ʅʘʙʣʶʜʘʣʦʩʴ 19 ʙʦʣʴʥʳʭ ʩ ʩʠʩʪʝʤʥʳʤʠ ʚʘʩʢʫʣʠʪʘʤʠ ʚ ʧʝʨʠʦʜ 

ʘʢʪʠʚʥʦʡ ʬʘʟʳ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʚ ʚʠʜʝ ʢʦʞʥʳʭ ʛʝʤʦʨʨʘʛʠʡ, 

ʛʠʧʝʨʪʝʨʤʠʠ, ʩʫʩʪʘʚʥʦʛʦ ʩʠʥʜʨʦʤʘ. ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʩʥʠʞʝʥʥʦʤ ʫʨʦʚʥʝ 

ʪʨʦʤʙʦʮʠʪʦʚ ʚʳʷʚʣʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʧʨʦʪʝʠʥʘ ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʛʠʧʦʘʣʴʙʫʤʠʥʝʤʠʠ. ʇʦʢʘʟʘʪʝʣʠ 

ʛʝʤʦʩʪʘʟʠʦʛʨʘʤʤʳ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʠ ʠ ʛʠʧʝʨʘʛʨeʛʘʮʠʠ 

ʪʨʦʤʙʦʮʠʪʦʚ ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʬʠʙʨʠʥʦʛʝʥʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ 

ʜʝʛʨʘʜʘʮʠʠ. ɺ ʧʦʢʘʟʘʪʝʣʷʭ ʠʤʤʫʥʦʛʨʘʤʤʳ ʠʤʝʣʠ ʤʝʩʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʚʠʜʝ 

ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʘʩʩʘ ɸ ʠ/ʠʣʠ G ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʎʀʂʦʚ, ʚ ʘʥʘʣʠʟʝ ʤʦʯʠ ʧʦ ʅʝʯʠʧʦʨʝʥʢʦ ï

ʵʨʠʪpʦʮʠʪʫʨʠʷ ʠ ʥʘʣʠʯʠʝ ʛʠʘʣʠʥʦʚʳʭ ʮʠʣʠʥʜʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʠʥʜʨʦʤʦʢʦʤʧʣʝʢʩ ʧʨʠ ʩʠʩʪʝʤʥʳʭ ʚʘʩʢʫʣʠʪʘʭ ʦʙʫʩʣʦʚʣʝʥ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʟʚʝʥʴʷʭ ʛʝʤʦʩʪʘʟʘ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʣʝʯʝʥʠʶ. 
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INTRACELLULAR WATER NETWORK, CYTOMATRIX  

AND CYTOSKELETON  

 

Tykhomyrov A.A.  

Dnepropetrovsk National University, Dnepropetrovsk, Ukraine 

 

Water is absolutely dominating component of living matter, the amount of 

water molecules makes 99 % from the total molecular contents in an organism. The 

Nobel Prize winner A.Szent-Gyorgi wrote: ñéwater is lifeôs mater and matrix, 

mother and mediumò. Nevertheless, one question arises: why do biochemistry and 

molecular biology know all about 1 % and nothing about 99 %? Delusion that water is 

only passive solvent or inert environment for biochemical reactions explains longtime 

ignoring of studying of properties and functions of endocellular water. Szent-Gyorgi 

has fairly admitted: ñBiology has forgotten cell water, or never discovered itò. 

Meanwhile, in spite of identical molecular formula ʅ2ʆ, physical and chemical 

properties of water contained in living cells differ from similar parameters of 

ñlifelessò water. It should take into account that ñwaterò is never pure H2O. Real water 

always contains impurities: products of its ionization, ions, dissolved gases, and traces 

of other substances. Water properties even in the vicinity of glass vessel walls 

(interfacial water) significantly differ from those in ñbulkò water
1
. The knowledge of 

its structure will help to dispel apparent mysteriousness of water properties. So, as 

well as any material objects (gases, liquids, solid substances) water has structure. The 

current insight at structure of water consists in existing in it, together with individual 

molecules, a uniform three-dimensional lattice of hydrogen communication which 

links the neighboring molecules. However, the given phenomenological two-

structural model expresses polymorphism of structures of the near order in the 

simplified manner and is not deprived lacks. Water is a cooperative system, in which 

due to effect of charge additivity and presence of chain formations of hydrogen 

bindings, any influence on water is dispersed by go-ahead way to thousand 

interatomic distances
2
. Unlike common belief that effects of solid surfaces with which 

water is in contact vanish on a nanometer scale, new evidence shows that they can 

propagate at distance of tens and hundreds of microns
3
.   

 Different cells contain differing amounts of water dependent more on their 

purpose. This water is not solely a medium but a metabolic reactant, product, catalyst, 

chaperone, messenger and controller of structure and functioning of proteins, 

enzymes, metabolic pathways, organelles and living cell. Water is indisputably an 

integral structural element of proteins and essential participant of their folding, 

specifity, ligand binding and enzyme catalysis. It is known, that hydration of 

polypeptide molecules is the important factor for formation of tertiary structure of 

proteins. The structure of a water framework is not similar on that of any crystals, it is 

structurally and dynamically non-uniform. In turn, activity of proteins depends on 

formation of a network of bounded water molecules, which covers the most part of a 

protein molecule and combines all superficial aqueous clusters that are also formed 

due to H-bonds formation. It is proved, that structures of such aqueous network can 

govern dynamics of protein, in particular, motility of its domains. Presence of water is 
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critical not only for correct folding of proteins, but also for maintenance of their native 

conformation. It is considered, that denaturation of proteins at heating and loss of their 

biological activity are resulted from a breakage of networks of integrated water 

molecules, which covers a polypeptide and limits its vibrating dynamics.  Weak H-

bonding between the protein and water molecules allows greater flexibility. Strong H-

bonding endows the protein with greater stability and solubility. Thus, to stabilize 

protein it is possible not only by increase of the intramolecular hydrogen bindings or 

as a result of chemical modification of a molecule, but also by amplification of 

quantity of the stable aqueous clusters surrounding protein molecule. Application of 

agents, which promote water clusterization, seems perspective for stabilization of 

enzymes and prolongation of useful lifetime of biocatalysts
4
. 

 The cell cytomatrix is a proteinaceous matrix/lattice incorporating the 

cytoskeleton, a superstructural network that integrates metabolic pathways. The vast 

literature of organized cell water has long argued that the cytomatrix and cell water 

are an entire system, a continuum. Eukaryotic cell usually contains three systems of 

cytoskeletal components, namely microfilaments, microtubules and intermediate 

filaments. Enzymes of metabolic pathways are ordered in supramolecular clusters 

(metabolons) associated with cytoskeleton and/or membranes. Metabolic 

intermediates are microchanneled through metabolons without entering a bulk 

aqueous phase. Even chloroplasts and mitochondria, like bacteria and archaea, also 

contain a primitive cytoskeletal lattice, metabolons and channel metabolites
5
.  

 Protein carboxylate groups are generally surrounded by strongly hydrogen-

bonded water. Intermediate filaments are fibrous, flexible and elastic proteins formed 

mainly from coiled coils of multi-stranded acidic Ŭ-helices. Eukaryotic tubulin of 

microtubules and actin of microfilaments are characterized by strongly conserved 

structures where glutamic acid and aspartic acid occur almost unchangeably. In 

whole, the cytoskeletal polymers are polyelectrolytes, which constitute a large 

intracellular surface of condensed anionic charge and form a buffering structure for 

the sequestration of cations involved in the regulation of intracellular events. The 

dynamic properties of the hydration layer of cytoskeletal polymers may reflect the 

repetitive distribution of the surface charge of subunits within the polymer lattice, thus 

inducing a local and long range ordering of the diffusion flows of water and solutes 

inside polymer networks
6,7

. Cytoplasm of neurons contains more than 80% of water 

and at the same time, nervous cells are characterized by well-marked cytoskeleton. It 

was demonstrated the cooperative nature of signalling and signal amplification seen in 

the conduction of impulses along the microtubule, and perhaps linking to other parts 

of the cytoskeleton. This observation is very important as microtubules are implicated 

in information processing and memory
8
. The structuring of water may therefore be the 

key to the conscious mind. 
References. 

1. Voeikov V.L. Homeopathy, 2007, 96: 196-201. 

2. Chaplin M.F. Nature Rev. Moll. Cell Biol., 2006, 7: 861-866. 

3. Zheng J., and Pollack G.H. Water and the Cell. Dordrecht: Springer, 2006: 165-174. 

4. Tykhomyrov A.A., et al. J. Nanosci. Nanotechnol. (in press). 

5. Shepherd V.A. Curr. Top. Dev. Biol., 2006, 75: 171-223. 

6. Leterrier J.-F. Cell Mol. Biol., 2001, 47 (5): 901-923. 

7. Tykhomyrov A.A., et al. Toxicol., 2008, 246: 158-165. 

8. Priel A., et. al. Biophys. J., 2006, 90: 4639-4643. 



 

ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʙʽʦʭʽʤʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾò, 30-31 ʞʦʚʪʥʷ 2008 ʨ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 

41 

ʎʀʊʆʂɯʅʆɺʀʁ ʉʊɸʊʋʉ ʍɺʆʈʀʍ ʅɸ ʅɽʉʇɽʎʀʌɯʏʅʀʁ 

ɺʀʈɸɿʂʆɺʀʁ ʂʆʃɯʊ 

 

ʉʚʽʪʣʘʥʘ ɭʛʦʨʦʚʘ, ɺʘʣʝʥʪʠʥʘ ʂʫʜʨʷʚʮʝʚʘ 

 

ɼʋ Ăɯʥʩʪʠʪʫʪ ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʾ ɸʄʅʋñ ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ,  

ʧʨ. ʇʨʘʚʜʠ,  96.  e-mail:egorova09@inbox.ru 

 

ɻʫʤʦʨʘʣʴʥʽ   ʧʦʣʽʧʝʧʪʠʜʥʽ   ʤʝʜʽʘʪʦʨʥʽ ʩʠʩʪʝʤʠ ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ ʚ 

ʧʘʪʦʛʝʥʝʟʽ  ʽʤʫʥʥʠʭ ʜʠʩʬʫʥʢʮʽʡ. ɺʦʥʠ  ʘʢʪʠʚʫʶʪʴʩʷ ʰʣʷʭʦʤ ʢʘʩʢʘʜʥʦʛʦ 

ʧʨʦʪʝʦʣʽʟʫ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ  ʨʦʟʚʠʪʦʢ  ʽ ʛʝʥʝʨʘʣʽʟʘʮʽʶ  ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ. 

ʎʠʪʦʢʽʥʠ ï ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʙʽʣʢʠ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʽ ʩʝʢʨʝʪʫʶʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʘʢʪʠʚʦʚʘʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ 

ʨʦʟʚʠʪʢʫ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ. ɺʦʥʠ ʚʠʨʦʙʣʷʶʪʴʩʷ ʪʨʘʥʟʠʪʦʨʥʦ (ʽʥʜʫʮʠʙʝʣʴʥʦ),  

ʤʘʶʪʴ ʢʦʨʦʪʢʠʡ ʥʘʧʽʚʧʝʨʽʦʜ ʞʠʪʪʷ ʽ ʜʽʶʪʴ ʚ ʜʫʞʝ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, 

ʟʚ'ʷʟʫʶʯʠʩʴ ʟ ʚʠʩʦʢʦ ʘʬʽʥʥʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ-ʤʽʰʝʥʝʡ.  

ʄʝʪʘ. ɺʠʷʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ  ʮʠʪʦʢʽʥʦʚʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ  ʭʚʦʨʠʭ ʥʘ 

ʥʝʩʧʝʮʠʬʽʯʥʠʡ ʚʠʨʘʟʢʦʚʠʡ ʢʦʣʽʪ (ʅɺʂ). 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ.  ʆʙʩʪʝʞʝʥʦ 41 ʧʘʮʽʻʥʪʘ ʥʘ ʅɺʂ ʪʘ 20  ʟʜʦʨʦʚʠʭ ʦʩʽʙ, 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʟʘ ʚʽʢʦʤ ʽ ʩʪʘʪʪʶ.   ʈʽʚʥʽ ɯʃ-4, ɯʃ-8, ʌʅʇ-a, ɯʌʅ-Ŭ, ɯʌʅ-g 

ʚʠʟʥʘʯʘʣʠ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʤʝʪʦʜʦʤ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʙʦʨʫ ʨʝʘʛʝʥʪʽʚ ɿɸʆ ñɺʝʢʪʦʨ-ɹʝʩʪò, ʅʦʚʦʩʠʙʽʨʩʴʢ ʥʘ 

ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ ñStat Fax 303 Plusò (ʉʐɸ).  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʽʚʝʥʴ ɯʃ-4 ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʩʢʣʘʜʘʚ 

(36,72Ñ3,21) ʧʛ/ʤʣ (ʨ<0,05); ɯʃ-8  - (132,86Ñ25,48) ʧʛ/ʤʣ (ʨ<0,01); ʌʅʇ-a - 

(119,97Ñ30,56) ʧʛ/ʤʣ (ʨ<0,05); ɯʌʅ-Ŭ - (33,49Ñ4,72) ʧʛ/ʤʣ;  ɯʌʅ-g - 

(67,48Ñ12,16) ʧʛ/ʤʣ (ʨ<0,05). ʅʘʡʙʽʣʴʰ ʚʘʛʦʤʽ ʚʽʜʭʠʣʝʥʥʷ ʙʫʣʠ ʧʨʠʪʘʤʘʥʥʽ 

ɯʃ-8, ʨʽʚʝʥʴ ʷʢʦʛʦ ʙʫʚ ʟʙʽʣʴʰʝʥʠʡ ʤʘʡʞʝ ʫ 5 ʨʘʟʽʚ,  ʪʘ  ʌʅʇ-Ŭ. ʊʘʢʦʞ ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ ɯʌʅ-Ŭ ʫ ʭʚʦʨʠʭ ʥʘ ʥʝʩʧʝʮʠʬʽʯʥʠʡ 

ʚʠʨʘʟʢʦʚʠʡ ʢʦʣʽʪ. ɯʅʌ-g - ʛʦʣʦʚʥʠʡ ʬʘʢʪʦʨ ʽʤʫʥʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʧʽʜʚʠʱʝʥʠʡ 

ʨʽʚʝʥʴ ɯʅʌ-g ʚʢʘʟʫʻ ʥʘ ʘʢʪʠʚʘʮʽʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ʈʘʟʦʤ ʽʟ ʮʠʤ ʫ ʭʚʦʨʠʭ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʥʘʯʥʦʛʦ ʨʦʩʪʫ ɯʃ-4, ʟʜʘʪʥʦʛʦ ʦʙʤʝʞʠʪʠ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ʂʨʽʤ ʪʦʛʦ,  ʚʩʪʘʥʦʚʠʣʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ ɯʌʅ-Ŭ ʪʘ ɯʌʅ-ɔ 

(r=0,693, p<0,001). ɺʽʜʦʤʦ, ʱʦ  ʌʅʇ-Ŭ ʻ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʠʤ ʽʥʜʫʢʪʦʨʦʤ 

ʩʠʥʪʝʟʫ ɯʃ-8. ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʽʚʝʥʴ ɯʃ-8 ʢʦʨʝʣʶʻ ʟ ʨʽʚʥʝʤ ʌʅʇ-Ŭ: 

(r=0,602, p<0,001).  

ɺʠʩʥʦʚʢʠ. ʋ ʭʚʦʨʠʭ ʥʘ ʥʝʩʧʝʮʠʬʽʯʥʠʡ ʚʠʨʘʟʢʦʚʠʡ ʢʦʣʽʪ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʽʤʫʥʥʫ ʟʘʧʘʣʴʥʫ 

ʚʽʜʧʦʚʽʜʴ. ɺʠʨʘʞʝʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʪʦʢʽʥʽʚ ʚ ʧʝʨʠʬʝʨʠʯʥʽʡ 

ʢʨʦʚʽ ʻ ʚʽʜʜʟʝʨʢʘʣʝʥʥʷʤ ʩʠʩʪʝʤʥʦʾ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʥʘ ʣʦʢʘʣʴʥʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʚ ʪʦʚʩʪʽʡ ʢʠʰʮʽ.  
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ʇʨʦʮʝʩ ʪʨʘʥʩʣʷʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʩʪʨʫʢʪʫʨʥʦʾ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʢʦʤʧʘʨʪʤʝʥʪʘʣʽʟʘʮʽʾ. ɺʣʘʩʥʝ ʦʜʥʠʤ ʟ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ 

ʨʝʘʣʽʟʫʻ ʧʦʪʝʥʮʽʡʥʽ ʧʝʨʝʚʘʛʠ ʢʦʤʧʘʨʪʤʝʥʪʘʣʽʟʘʮʽʾ ʚ ʙʽʦʩʠʥʪʝʟʽ ʙʽʣʢʘ, ʻ 

ʢʘʥʘʣʶʚʘʥʥʷ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʪʈʅʂ ʥʽʢʦʣʠ ʥʝ ʙʫʚʘʻ ʚʽʣʴʥʘ ʚ ʢʣʽʪʠʥʽ ʽ 

ʚʝʩʴ ʯʘʩ ʟʚôʷʟʘʥʘ ʟ ʧʝʚʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ ï ʟ ʬʘʢʪʦʨʦʤ ʝʣʦʥʛʘʮʽʾ 1ɸ, ʫ 

ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʫ eEF1A*GTP*aa-ʪʈʅʂ, ʘʤʽʥʦʘʮʠʣ-ʪʈʅʂ ʩʠʥʪʝʪʘʟʦʶ, ʘʙʦ 

ʨʠʙʦʩʦʤʦʶ. ɿʛʽʜʥʦ ʢʦʥʮʝʧʮʽʾ ʢʘʥʘʣʶʚʘʥʥʷ ʤʘʻ ʤʽʩʮʝ ʧʝʨʝʜʘʯʘ ʪʈʅʂ ʚʽʜ ɽ-

ʩʘʡʪʫ ʨʠʙʦʩʦʤʠ ʜʦ ʘʤʽʥʦʘʮʠʣ-ʪʈʅʂ ʩʠʥʪʝʪʘʟʠ (AARS) ʽ ʘʤʽʥʦʘʮʠʣ-ʪʈʅʂ 

ʚʽʜ ɸɸRS ʜʦ ɸ-ʩʘʡʪʫ ʨʠʙʦʩʦʤʠ ʙʝʟ ʜʠʩʦʮʽʘʮʽʾ ʫ ʮʠʪʦʧʣʘʟʤʫ. ɹʫʣʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ, ʱʦ ʬʘʢʪʦʨ ʝʣʦʥʛʘʮʽʾ 1ɸ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʥʝ ʪʽʣʴʢʠ ʫ ʷʢʦʩʪʽ 

ʧʝʨʝʥʦʩʥʠʢʘ ʘʤʽʥʦʘʮʠʣ-ʪʈʅʂ, ʘʣʝ ʽ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʥʝʢʘʥʦʥʽʯʥʫ 

ʬʫʥʢʮʽʶ ʧʝʨʝʥʦʩʥʠʢʘ ʜʝʘʮʠʣʴʦʚʘʥʦʾ ʪʈʅʂ ʚʽʜ ʨʠʙʦʩʦʤʠ ʜʦ AARS ʫ 

ʩʢʣʘʜʽ ʧʦʪʨʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ eEF1A*GDP*ʪʈʅʂ, ʽʩʥʫʚʘʥʥʷ ʷʢʦʛʦ ʙʫʣʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ in vitro.  

ɺʽʜʦʤʦ, ʱʦ ʫ ʚʠʱʠʭ ʝʫʢʘʨʽʦʪʽʚ ʬʫʥʢʮʽʦʥʫʶʪʴ ʜʚʽ ʽʟʦʬʦʨʤʠ. ɼʦ ʮʴʦʛʦ 

ʯʘʩʫ ʱʝ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʮʠʤʠ ʜʚʦʤʘ 

ʽʟʦʬʦʨʤʘʤʠï ʬʘʢʪʦʨʫ ʝʣʦʥʛʘʮʽʾ eEF1A1 ʪʘ eEF1A2. 

ʄʠ ʜʦʩʣʽʜʠʣʠ ʬʦʨʤʫʚʘʥʥʷ ʥʝʢʘʥʦʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ eEF1A1 ʪʘ eEF1A2 

ʟ ʪʈʅʂ ʥʘʩʪʫʧʥʠʭ ʩʧʝʮʠʬʽʯʥʦʩʪʝʡ: Phe, Asp, Leu, Ile, Tyr, Met, Lys, ɦʦ 

ʩʚʽʜʯʠʪʴ ʥʘ ʢʦʨʠʩʪʴ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʨʘʥʽʰʝ ʤʝʭʘʥʽʟʤʫ 

ʢʘʥʘʣʶʚʘʥʥʷ ʪʈʅʂ. ʄʠ ʚʠʟʥʘʯʠʣʠ ʟʥʘʯʝʥʥʷ ʫʷʚʥʠʭ Kd ʜʣʷ ʢʦʞʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ. ʄʘʡʞʝ ʜʣʷ ʢʦʞʥʦʾ ʪʈʅʂ Kd ʧʦʪʨʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

eEF1A2*GDP ʫ 2-4 ʨʘʟʠ ʤʝʥʰʘ ʥʽʞ Kd ʜʣʷ ʢʦʤʧʣʝʢʩʽʚ ʟ eEF1A1*GDP. 

ʆʢʨʽʤ ʪʦʛʦ, ʤʠ ʚʧʝʨʰʝ ʧʦʢʘʟʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʥʝʢʘʥʦʥʽʯʥʠʭ 

ʧʦʪʨʽʡʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʚʦʭ ʽʟʦʬʦʨʤ  eEF1A ʟ ʽʥʽʮʽʘʪʦʨʥʦʶ ʪʈʅʂi
Met
, ʱʦ ʻ 

ʱʝ ʦʜʥʠʤ ʜʦʢʘʟʦʤ ʥʘ ʢʦʨʠʩʪʴ ʢʘʥʘʣʶʚʘʥʥʷ ʪʈʅʂ ʚ ʧʨʦʮʝʩʽ ʪʨʘʥʩʣʷʮʽʾ ʷʢ 

ʥʘ ʝʪʘʧʽ ʝʣʦʥʛʘʮʽʾ, ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʽʥʽʮʽʘʮʽʾ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʫʪʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʚʯʝʥʦ ʨʦʣʴ ʩʧʝʮʠʬʽʯʥʠʭ ʩʘʡʪʽʚ ʫ 

ʩʪʨʫʢʪʫʨʽ ʪʈʅʂ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʾ ʚʟʘʻʤʦʜʽʶ ʟ eEF1A.  ɼʣʷ ʮʴʦʛʦ ʤʠ 

ʚʠʢʦʨʠʩʪʘʣʠ ʦʪʨʠʤʘʥʽ in vitro ʪʨʘʥʩʢʨʠʧʪʠ ʪʈʅʂ3
Lys

 ʜʦ ʷʢʠʭ ʙʫʣʦ ʚʥʝʩʝʥʦ 

ʤʫʪʘʮʽʾ ʫ ʟʦʥʽ ʊ ʩʪʝʙʣʘ ʪʘ ʘʢʮʝʧʪʦʨʥʦʛʦ ʩʪʝʙʣʘ, ʱʦ ʜʘʣʦ ʥʘʤ ʟʤʦʛʫ 

ʚʠʷʚʠʪʠ ʫʯʘʩʪʴ ʧʘʨʠ 63:51 ʊ-ʩʪʝʙʣʘ ʪʈʅʂ ʫ ʚʟʘʻʤʦʜʽʾ ʟ eEF1A.   



 

ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʙʽʦʭʽʤʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾò, 30-31 ʞʦʚʪʥʷ 2008 ʨ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 

43 

BIOSENSORS IN DIAGNOSTICS AND ENVIRONMENTAL 

MONITORING: ACHIEVEMENTS AND PERSPECTIVE OF 

DEVELOPMENT  

 

Nickolaj Starodub 

 

A.V. Palladin Institute of Biochemistry of National Academy of Sciences, Ukraine, 

01601 Kiev, 9 Leontovicha Str., e-mail: nikstarodub@yahoo.com; 

National Agrarian University, Ukraine, 03041, Kiev, 15 Herojev Oboroni Str. 

 

Principal construction of first biosensor combined electronic and biological 

elements was proposed in second part of last century. It was done a big progress by 

specialists from different fields of science and Ukrainian scientists made an own 

significant part for the development of biosensors. The main purpose of this report 

is the overview of experimental results concerning: 1) the principals of the 

development of new types of biosensors; 2) the creation of their working 

prototypes and 3) the real practice application of these analytical instruments for 

the diagnostics and the environmental monitoring which were fulfilled by author 

and collaborators. A special attention in field of diagnostics will be paid biosensors 

for the biochemical registration of diabetes, retroviral bovine leucosis and 

revealing of some drugs in the blood of patients with the heart diseases. The 

strategy of environment monitoring with the help of biosensors includes three 

steps: at first, the control of the level of total toxicity, second, the detection of 

some groups of toxic elements and at last, the determination of individual toxins. 

For the control of total toxicity it was proposed number of optical biosensors with 

the use of the bioluminescent bacteria (pure Ukrainian strains) and Daphnia 

magna. A great consideration will be given to the electrolyte semiconductors 

structures (EIS) and the ion-selective field effect transistors based immune 

biosensors for the simultaneous determination of number toxins, for example: 

heavy metal ions, phosphororganic substances, mycotoxins and nonylphenol. The 

optical biosensors based on fiber optics, surface plasmon resonance or total 

reflection ellipsometry are suitable for the control of individual toxins only on the 

principle of the immune analysis. The thermal or the electrochemical biosensors 

are able to combine both enzymatic and immune principles of the analysis and to 

reveal the groups of toxins as well. The special attention will be paid to the most 

effective approaches of the development of biosensors in future, in particular, it 

will be given the analysis of: 1) the different aspects of biological material 

integration into electronic structures, its stabilization and orientation of active sites 

towards solution; 2) the new methods of the registration of biological signals 

(based on photoluminescence of porous silicon and high integrated electronic 

elements); 3) the modeling of the selective binding sites by the chemical ways to 

change relatively non-stable biological material. Finally, it will be emphasized the 

main moments which should be realized for the acceleration of biosensors 

application according to the practice demands.     
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ʄɸʈʂɽʈʓ ʊʈɸʅʉɻɽʅɽʈɸʎʀʆʅʅʓʍ ʕʌʌɽʂʊʆɺ 

ʇʈʆʃʆʅɻʀʈʆɺɸʅʅʆɻʆ  ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ ʏɽʃʆɺɽʂɸ  

ʀʆʅʀɿʀʈʋʖʑɽʁ ʈɸɼʀɸʎʀʀ ʂɸʂ ʌɸʂʊʆʈɸ ʇʈʆʄʓʐʃɽʅʅʆʁ 

ʕʂʆʃʆɻʀʀ 

 

ɺ.ɻ. ɹʝʟʣʝʧʢʠʥ *
Ä
, ʂ.ʅ. ʄʫʢʩʠʥʦʚʘ **, ɺ.ʅ. ɸʥʪʠʧʦʚʘ *, ʄ.ʃ. ɿʘʭʘʨʦʚʘ **, 

ʄ.ɻ. ʃʦʤʘʝʚʘ*, ʀ.ʖ. ʉʪʨʝʣʢʦʚʘ *
Ä
, ʃ.ɸ. ʌʦʤʝʥʢʦ*, ɸ.ɺ. ʑʝʨʙʘʪʝʥʢʦ*

Ä
,  

ɸ.ʀ. ɻʘʟʠʝʚ * 
 

ʀʥʩʪʠʪʫʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʬʠʟʠʢʠ ʈɸʅ, ʇʫʱʠʥʦ,  

ʈʦʩʩʠʷ; **ʌɻʋʇ ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʙʠʦʬʠʟʠʢʠ ʌʄɹɸ, ʆʟʝʨʩʢ,  

ʈʦʩʩʠʷ; 
Ä
ʇʫʱʠʥʩʢʠʡ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪ, ʇʫʱʠʥʦ, ʈʦʩʩʠʷ 

 

ɺʩʣʝʜʩʪʚʠʝ ʨʘʜʠʘʮʠʦʥʥʳʭ ʘʚʘʨʠʡ ʠ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʷʜʝʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ 

ʠʥʜʠʚʠʜʦʚ, ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʠʦʥʠʟʠʨʫʶʱʝʡ ʨʘʜʠʘʮʠʠ (ʀʈ), ʠ 

ʠʭ ʧʦʪʦʤʢʦʚ. ɺʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʥʘʨʫʰʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ 

ʨʦʜʠʪʝʣʝʡ, ʠʭ ʛʝʥʝʪʠʯʝʩʢʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʫ ʧʦʪʦʤʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʜʦʨʦʚʴ ̫ʯʝʣʦʚʝʢʘ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ  

ʧʦʠʩʢ ʠ ʨʘʟʨʘʙʦʪʢʘ ʘʜʝʢʚʘʪʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ 

ʦʪʜʘʣʝʥʥʳʭ, ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʀʈ ʥʘ ʯʝʣʦʚʝʢʘ. ʎʝʣʴʶ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ 

ʚ ɼʅʂ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ (ʇʂ) ʧʦʪʦʤʢʦʚ, ʯʴʠ ʨʦʜʠʪʝʣʠ (ʦʪʮʳ ʠʣʠ 

ʤʘʪʝʨʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʳ ʇʆ çʄʘʷʢè), ʧʦʜʚʝʨʛʣʠʩʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʶ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʛʦ ʚʥʝʰʥʝʛʦ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʜʦʟ 5-500 ʩɻʨ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʱʝʡ 

ɼʅʂ ʠʟ ʇʂ ʦʧʨʝʜʝʣʷʣʘʩʴ ʯʘʩʪʦʪʘ ʟʘʤʝʥ ʦʩʥʦʚʘʥʠʡ ʚ ʛʝʥʝ  p53 ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʪʝʤʧʦʨʘʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʜʠʝʥʪʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 

ʧʦʣʠʘʢʨʠʣʘʤʠʜʝ (TTGE) ʠ ʦʮʝʥʠʚʘʣʩʷ ʫʨʦʚʝʥʴ ʧʦʣʠʤʦʨʬʠʟʤʘ ʧʨʦʩʪʳʭ 

ʧʦʚʪʦʨʦʚ ɼʅʂ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʇʎʈ ʩʦ çʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʤ 

ʧʨʘʡʤʝʨʦʤè (AP-PCR). ʆʙʥʘʨʫʞʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʦʪʦʤʢʦʚ ʩ ʤʫʪʘʮʠʷʤʠ 

ʚ 4 ʵʢʟʦʥʝ ʛʝʥʘ ʨ53 ʚ ʛʨʫʧʧʝ ʧʦʪʦʤʩʪʚʘ ʦʪʮʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʦʙʣʫʯʝʥʠʶ ʚ 

ʜʦʟʘʭ ʚʳʰʝ 200 ʩɻʨ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʪʦʤʩʪʚʦʤ ʥʝʦʙʣʫʯʝʥʥʳʭ ʜʦʥʦʨʦʚ. 

ɺʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʦʣʠʤʦʨʬʠʟʤʘ ʤʠʢʨʦʩʘʪʝʣʣʠʪ-ʘʩʩʦʮʠʨʦʚʘʥʥʳʭ 

ʧʦʚʪʦʨʦʚ ʫ ʧʦʪʦʤʢʦʚ ʦʪʮʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʦʙʣʫʯʝʥʠʶ ʚ ʜʦʟʘʭ ʚʳʰʝ 300 ʩɻʨ. 

ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʚʣʠʷʥʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʦʙʣʫʯʝʥʠʷ ʦʪʮʦʚ ʠ ʤʘʪʝʨʝʡ  ʥʘ 

ʫʨʦʚʝʥʴ ʪʨʘʥʩʛʝʥʝʨʘʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʝʥʦʤʘ ʇʂ ʧʦʪʦʤʢʦʚ. 

ʆʙʩʫʞʜʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʦʙʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ 

ʧʦʪʦʤʢʦʚ ʦʙʣʫʯʝʥʥʳʭ ʨʦʜʠʪʝʣʝʡ ʩ  ʚʳʷʚʣʝʥʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ.   

ɺʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ ʬʠʥʘʥʩʠʨʦʚʘʣʦʩʴ ʛʨʘʥʪʘʤʠʤ ʈʌʌʀ ˉ 06-04-

49418 ʠ ʇʨʦʛʨʘʤʤ rʇʨʝʟʠʜʠʫʤʘ ʈɸʅ ñʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʥʘʫʢʠ ï ʤʝʜʠʮʠʥʝò 

(2007 ʠ 2008ʛʛ.). 
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ʆɹʈɸɿʆɺɸʅʀɽ ɼʆʃɻʆɾʀɺʋʑʀʍ ʈɸɼʀʂɸʃʆɺ ɹɽʃʂɸ ʇʆɼ 

ɺʆɿɼɽʁʉʊɺʀɽʄ ʈɽʅʊɻɽʅʆɺʉʂʆɻʆ ʀɿʃʋʏɽʅʀʗ ʀ ʀʍ 

ɻɽʅʆʊʆʂʉʀʏɽʉʂʆɽ ɼɽʁʉʊɺʀɽ 

ʉ.ɺ. ɻʫʜʢʦʚ 

ʀʥʩʪʠʪʫʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʠʦʬʠʟʠʢʠ ʈɸʅ, 142290, 

ʛ. ʇʫʱʠʥʦ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ., ʈʦʩʩʠʷ. e-mail: makariy@mail.ru 

 

ʈʘʥʝʝ ʤʝʪʦʜʦʤ ʕʇʈ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʠʦʥʠʟʠʨʫʶʱʝʛʦ 

ʠʟʣʫʯʝʥʠʷ ʦʙʨʘʟʫʶʪʩʷ ʜʦʣʛʦʞʠʚʫʱʠʝ ʨʘʜʠʢʘʣʳ ʙʝʣʢʘ (ɼɾʈɹ), ʩ ʚʨʝʤʝʥʘʤʠ 

ʧʦʣʫʞʠʟʥʠ ʜʦʩʪʠʛʘʶʱʠʤʠ 20 ʯ ʠ ʙʦʣʝʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ɼɾʈɹ ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʘʤʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ 

ʧʦʩʨʝʜʥʠʢʘʤʠ ʚ ʧʝʨʝʥʦʩʝ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʥʘ ʜʨʫʛʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʦʣʝʢʫʣʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ɼɾʈɹ ʤʦʛʫʪ ʙʳʪʴ ʚʪʦʨʠʯʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ɼɾʈɹ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ 

ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʮʠʠ ʙʝʣʢʦʚʳʭ ʨʘʩʪʚʦʨʦʚ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʨʝʥʪʛʝʥʦʚʩʢʠʤ 

ʠʟʣʫʯʝʥʠʝʤ, ʥʘ ʭʝʤʠʣʶʤʠʥʦʤʝʪʨʝ ɹʠʦʪʦʢʩ-7ɸ (ʈʦʩʩʠʷ) in vitro. ɺʨʝʤʷ 

ʧʦʣʫʞʠʟʥʠ ʨʘʜʠʢʘʣʦʚ ʙʝʣʢʘ ʧʦ ʠʟʤʝʨʝʥʠʶ ʭʝʤʠʣʶʤʠʥʝʩʮʝʥʮʠʠ ʦʚʘʣʴʙʫʤʠʥʘ 

ʠ ʙʳʯʴʝʛʦ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʘʣʴʙʫʤʠʥʘ ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ 5 ʯ. ʊʘʢʞʝ 

ʠʩʩʣʝʜʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʛʦʞʠʚʫʱʠʭ ʨʘʜʠʢʘʣʦʚ ʦʪʜʝʣʴʥʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʘʤʠʥʦʢʠʩʣʦʪʳ ʤʝʪʠʦʥʠʥ, ʬʝʥʠʣʘʣʘʥʠʥ ʠ ʪʨʝʦʥʠʥ ʦʙʨʘʟʫʶʪ ʜʦʣʛʦʞʠʚʫʱʠʝ 

ʨʘʜʠʢʘʣʳ. ʄʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʦʚʘʥʦ ʦʙʨʘʟʦʚʘʥʠʝ 8-

ʦʢʩʦʛʫʘʥʠʥʘ ʚ ɼʅʂ in vitro ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʙʣʫʯʝʥʥʦʛʦ ʚ ʜʦʟʝ 7 ɻʨ 

ʨʝʥʪʛʝʥʦʚʩʢʠʤʠ ʣʫʯʘʤʠ ʦʚʘʣʴʙʫʤʠʥʘ. ʀʥʢʫʙʘʮʠʷ ʦʙʣʫʯʝʥʥʦʛʦ ʚ ʜʦʟʝ 7 ɻʨ 

ʙʝʣʢʘ ʚ ʪʝʯʝʥʠʝ 2.5 ʯ ʩ ɼʅʂ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 8-ʦʢʩʦʛʫʘʥʠʥʘ ʚ ɼʅʂ, 

ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 50% ʦʪ ʚʝʣʠʯʠʥʳ ʵʪʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʦʙʣʫʯʝʥʠʷ ʥʘ ɼʅʂ ʚ ʪʦʡ ʞʝ ʜʦʟʝ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ɼɾʈɹ ʧʨʦʷʚʣʷʶʪ ʛʝʥʦʪʦʢʩʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ in vivo. ʊʘʢ ʚʚʝʜʝʥʠʝ 

ʢʨʳʩʘʤ ʦʙʣʫʯʝʥʥʦʛʦ ʚ ʜʦʟʝ 100 ɻʨ ʢʨʳʩʠʥʦʛʦ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʘʣʴʙʫʤʠʥʘ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʠʭʨʦʤʘʪʦʬʠʣʴʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ 

ʩʦʜʝʨʞʘʱʠʭ ʤʠʢʨʦʷʜʨʘ ʚ 2,5 ʨʘʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ɼɾʈɹ 

ʩʧʦʩʦʙʥʳ ʢ ʛʝʥʝʨʘʮʠʠ ɸʌʂ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʛʝʥʦʪʦʢʩʠʯʝʩʢʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ in vivo ʠ in vitro.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ, ʛʨʘʥʪ ˉ 07-04-

00406-ʘ. 
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ʈɽʌɽʈɽʅʊʅʓɽ ʀ ɸʅɸʃʀʊʀʏɽʉʂʀɽ ʋʈʆɺʅʀ ʂɸʈʆʊʀʅʆʀɼʆɺ ʀ 

ʊʆʂʆʌɽʈʆʃʆɺ ʇʃɸɿʄʓ ʂʈʆɺʀ ɾɽʅʑʀʅ ʈɽʇʈʆɼʋʂʊʀɺʅʆɻʆ 

ɺʆɿʈɸʉʊɸ 

 

ɽʚʛʝʥʠʡ ʄʦʡʩʝʸʥʦʢ 

 

ɻʨʦʜʥʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʛ. ɻʨʦʜʥʦ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, remar@tut.by 

 

ʈʘʟʨʘʙʦʪʢʘ, ʫʪʦʯʥʝʥʠʝ, ʜʝʪʘʣʠʟʘʮʠʷ ʚʝʣʠʯʠʥ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʥʫʪʨʠʝʥʪʘʭ 

ʠ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʥʫʪʨʠʮʠʦʣʦʛʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʇʦʤʠʤʦ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʩʝ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʢʦʨʨʝʢʮʠʠ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʘʭ. ʆʩʦʙʦ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʝ ʨʝʬʝʨʝʥʪʥʳʭ ʚʝʣʠʯʠʥ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʞʝʥʱʠʥ ʩ ʫʯʝʪʦʤ 

ʜʝʪʦʨʦʜʥʦʡ ʬʫʥʢʮʠʠ, ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʙʫʜʫʱʝʛʦ ʨʝʙʝʥʢʘ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʢʘʨʦʪʠʥʦʠʜʦʚ ʠ ʪʦʢʦʬʝʨʦʣʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, 

ʧʦʣʫʯʘʶʱʠʭ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʧʦ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʥʫʪʨʠʝʥʪʘʤ, ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʬʝʨʝʥʪʥʳʝ 

ʚʝʣʠʯʠʥʳ: Ŭ-ʢʘʨʦʪʠʥ ï 0,08-0,12 ʤʢʤʦʣʴ/ʣ, ɓ-ʢʘʨʦʪʠʥ ï 0,34-0,62 ʤʢʤʦʣʴ/ʣ, Ŭ-

ʪʦʢʦʬʝʨʦʣ ï 25-34 ʤʢʤʦʣʴ/ʣ, ɔ-ʪʦʢʦʬʝʨʦʣ ï 3,0-4,9 ʤʢʤʦʣʴ/ʣ. 

ʉ ʮʝʣʴʶ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʘʨʦʪʠʥʦʠʜʘʤʠ ʠ 

ʪʦʢʦʬʝʨʦʣʘʤʠ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 111 ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 

(ʩʪʫʜʝʥʪʳ ʠ ʩʦʪʨʫʜʥʠʢʠ ɻʨɻʄʋ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 17 ʜʦ 39 ʣʝʪ), ʥʝ ʠʤʝʶʱʠʭ 

ʚʳʨʘʞʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʧʦʣʫʯʘʶʱʠʭ ʦʙʳʯʥʳʡ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ, ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʛʦ ʢʦʥʪʨʦʣʠʨʦʚʘʣʩʷ ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʘ ʯʘʩʪʦʪʳ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʤʝʪʦʜʦʤ ɺʕɾʍ) 

ʫʢʘʟʘʥʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ ʧʦʢʘʟʳʚʘʶʪ,  ʯʪʦ ʤʝʜʠʘʥʘ ʟʥʘʯʝʥʠʡ ʫʨʦʚʥʷ 

ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ  ʪʦʣʴʢʦ ʜʣʷ ɓ-ʢʘʨʦʪʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʜʠʘʧʘʟʦʥʫ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʨʝʬʝʨʝʥʪʥʳʭ ʚʝʣʠʯʠʥ (0,36 ʤʢʤʦʣʴ/ʣ), ʪʦʛʜʘ ʢʘʢ 

ʜʣʷ Ŭ-ʢʘʨʦʪʠʥʘ ʦʥʘ ʚʳʰʝ (0,166 ʤʢʤʦʣʴ/ʣ), ʘ ʜʣʷ Ŭ- ʠ ɔ- ʪʦʢʦʬʝʨʦʣʦʚ ï ʥʠʞʝ 

ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ (20,86 ʠ 1,34 ʤʢʤʦʣʴ/ʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ Ŭ-ʪʦʢʦʬʝʨʦʣʦʤ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ 

ʧʦʜʪʚʝʨʞʜʝʥ ʘʥʘʣʠʟʦʤ ʮʝʥʪʠʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʫ 75% ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʞʝʥʱʠʥ ʙʳʣʠ ʥʠʞʝ ʨʝʬʝʨʝʥʪʥʳʭ ʚʝʣʠʯʠʥ, ʘ ʜʣʷ ɔ-ʪʦʢʦʬʝʨʦʣʘ ʵʪʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 90% ʦʙʩʣʝʜʦʚʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠ 

ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʫʨʦʚʥʝʡ ʢʘʨʦʪʠʥʦʠʜʦʚ ʠ ʪʦʢʦʬʝʨʦʣʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩ 

ʚʦʟʨʘʩʪʦʤ ʦʙʩʣʝʜʦʚʘʥʥʳʭ: ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ Ŭ-ʪʦʢʦʬʝʨʦʣʘ ʠ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ɓ-ʢʘʨʦʪʠʥʘ ʫ ʞʝʥʱʠʥ ʩʪʘʨʰʝ 30 ʣʝʪ, ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʤʦʩʪʴ 

ʙʠʦʤʘʨʢʝʨʦʚ ʦʪ ʯʘʩʪʦʪʳ ʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʷ ʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
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ɼʆɿɸ ʆʇʈʆʄɯʅɽʅʅʗ ɺʆɼʗʅʆɰ ɹɯʆʊʀ ʋ ʊɽʍʅʆʃʆɻɯʏʅʀʍ 

ɺʆɼʆʁʄɸʍ ʖɾʅʆʋʂʈɸɰʅʉʔʂʆɰ ɯ ɿɸʇʆʈɯɿʔʂʆɰ ɸɽʉ 

 

ʃ.ɯ. ɻʨʠʛʦʨôʻʚʘ, ʖ.ɸ.ʊʦʤʽʣʽʥ 

ʄʠʢʦʣʘʾʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʛʫʤʘʥʽʪʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʇʝʪʨʘ ʄʦʛʠʣʠ 

 

ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʧʠʪʘʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʢʩʠʢʦʣʦʛʽʾ ʽ ʪʦʢʩʠʢʦʣʦʛʽʾ 

ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʦʩʦʙʣʠʚʦʾ ʛʦʩʪʨʦʪʠ ʥʘʙʫʚʘʶʪʴ ʥʝʚʠʨʽʰʝʥʽ ʧʠʪʘʥʥʷ ʨʘʜʽʘʮʽʡʥʦʾ 

ʝʢʦʣʦʛʽʾ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʪʘ ʨʘʜʽʘʮʽʡʥʦʾ ʝʢʦʪʦʢʩʠʢʦʣʦʛʽʾ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ 

ʪʠʤ, ʱʦ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʧʽʚʜʥʷ ʢʨʘʾʥʠ, ʻ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʜʫʞʝ 

ʦʙʤʝʞʝʥʠʤʠ, ʘ ʟ ʽʥʰʦʛʦ ï ʟʘʟʥʘʶʪʴ ʯʠʤʘʣʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʠʩʢʫ ʟ ʙʦʢʫ 

ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʆʜʥʠʤʠ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʜʘʯ ʩʫʯʘʩʥʠʭ 

ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʚʠʟʥʘʥʦ ʚʠʚʯʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʚʦʜʥʠʭ ʙʽʦʩʠʩʪʝʤʘʭ; ʢʦʤʧʣʝʢʩʥ ̔ʨʘʜ̔ʦʝʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʫ ʨʝʛ̔ʦʥʘʭ ʪʝʭʥʦʛʝʥʥʠʭ ʨʘʜʦ̔ʝʢʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʡ̔; ʦʮʥ̔ʢʘ 

ʚʽʜʛʫʢʫ ʙʽʦʩʠʩʪʝʤ ʥʘ ʨʘʜʦ̔ʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʚ̔, ̫ʢʽ 

ʤʦʜʠʬʽʢʫʶʪʴ ʨʘʜ̔ʘʮ̔ʡʥʝ ʫʨʘʞʝʥʥʷ ʽ ʧʨʦʮʝʩʠ ʨʝʧʘʨʘʮʽʾ ʫ ʛʽʜʨʦʙʽʦʥʪʽʚ 

[ʂʫʟʴʤʝʥʢʦ, ʇʦʣʢ̔ʘʨʧʦʚ, 2000]. ɽʢʦʪʦʢʩʠʢʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ-ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʟʜʽʡʩʥʶʶʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʥʷ 

ʜʦʟʠ ʦʧʨʦʤʽʥʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʙʽʦʩʠʩʪʝʤ. ʊʦʤʫ, ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʩʴʦʛʦʜʥʽ 

ʥʝʙʝʟʧʝʢʠ ʨʘʜʽʘʮʽʡʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ 

ʮʴʦʛʦ, ʡʤʦʚʽʨʥʦʩʪʽ ʟʙʠʪʢʫ ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʜ̔ʨʦʙʽʦʥʪʽʚ, ʚ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʟʨʦʩʪʘʻ ʮʽʢʘʚʽʩʪʴ ʱʦʜʦ ʧʠʪʘʥʴ ʜʦʟʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʩʪʘʥʥʽʭ. 

ʈʘʜʽʦʥʫʢʣʽʜʠ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʫ ʚʦʜʦʡʤʠ ʟ ʨʽʜʢʠʤʠ ʧʨʦʤʠʩʣʦʚʠʤʠ 

ʩʢʠʜʘʤʠ, ʫ ʪ.ʯ ʟʽ ʩʢʠʜʘʤʠ ɸɽʉ, ʧʽʜʚʠʱʫʶʪʴ ʬʦʥ ʽʦʥʽʟʫʶʯʦʾ ʨʘʜʽʘʮʽʾ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʤʝʰʢʘʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ ʽ ʩʪʚʦʨʶʶʪʴ ʜʞʝʨʝʣʘ ʟʦʚʥʽʰʥʴʦʛʦ ʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ. ɹʽʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʦʧʨʦʤʽʥʝʥʥʷ ʟʘʣʝʞʠʪʴ, ʢʨʽʤ ʪʦʛʦ, ʚʽʜ ʥʘʢʦʧʠʯʝʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʦʨʛʘʥʽʟʤʦʤ, 

ʨʦʟʧʦʜʽʣʫ ʫ ʥʴʦʤʫ ʽ ʰʚʠʜʢʦʩʪʽ ʚʠʚʝʜʝʥʥʷ. ʉʴʦʛʦʜʥʽ ʜʦʩʪʘʪʥʴʦ ʚʞʝ ʚʽʜʦʤʦ 

ʨʘʜʽʦʙʽʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤʘʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʧʨʠ 

ʧʝʚʥʠʭ ʽʥʪʝʨʚʘʣʘʭ ʜʦʟ. ɺ ʦʩʥʦʚʥʦʤʫ ʨʘʜʽʦʯʫʪʣʠʚʽʩʪʴ ʟʙʣ̔ʴʰʫʻʪʴʩʷ ʟʽ 

ʟʨʦʩʪʘʥʥʷʤ ʙʽʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ: ʚʽʜ ʥʠʞʯʠʭ ʬʦʨʤ ʜʦ ʙʽʣʴʰ 

ʚʠʩʦʢʦʦʨʛʘʥʽʟʦʚʘʥʠʭ, ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ ʨʘʥʥʽʭ ʩʪʘʜʽʡ ʨʦʟʚʠʪʢʫ ʜʦ ʙʽʣʴʰ 

ʧʽʟʥʽʭ [ʇʦʣʽʢʘʨʧʦʚ, 1994]. ʊʦʤʫ ʜʣʷ ʦʮʽʥʢʠ ʝʢʦʪʦʢʩʠʯʥʦʾ ʜʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, 

ʷʢʽ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʚʦʜʥʽ ʦʙô̒ ʢʪʠ ʟ ʨʽʜʢʠʤʠ ʩʢʠʜʘʤʠ ɸɽʉ, ʦʙʠʨʘʶʪʴ ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʨʠʙʠ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʫ ʮʠʭ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʘʭ. ɿʘ ʙʘʛʘʪʦʨʽʯʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʤʽʩʪʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʢʦʤʧʦʥʝʥʪʘʭ ʚʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ, ʷʢʽ 

ʩʣʫʞʘʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʦʜʦʡʤʘʤʠ ʖʞʥʦʫʢʨʘʾʥʩʴʢʦʾ ʽ ɿʘʧʦʨʽʟʴʢʦʾ ɸɽʉ, 

ʚʠʟʥʘʯʝʥʦ ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʭʦʜʫ 
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90
Sr ʫ ʛʽʜʨʦʙʽʦʥʪʠ, ʜʦʥʥʽ 

ʚʽʜʢʣʘʜʝʥʥʷ, ʚʦʜʷʥʽ ʨʦʩʣʠʥʠ, ʚʠʟʥʘʯʝʥʦ ʨʦʟʧʦʜʽʣ ʮʠʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚ 

ʦʨʛʘʥʽʟʤʘʭ ʨʠʙ ʪʘ ʦʮʽʥʝʥʦ ʨʦʟʤʽʨʠ ʜʦʟʠ ʦʧʨʦʤʥ̔ʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʨʠʙ ʮʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ï ʯʝʭʦʥʷ (Pelecus cultratus L.), ʢʣʝʧʝʮʴ (Abramis sapa 

Pall.), ʧʣʦʪʚʘ (Rutilus rutilus L.), ʛʫcʪʝʨʘ (Blicca bjoerkna L.), ʣʷʱ (Abramis 

brama L.), ʦʢʫʥʴ (Perca fluvitilis L.), ʩʫʜʘʢ (Stizostedion luzioperca L.), ʢʦʨʦʧ 

(Cyprinus carpio L.), ʢʘʨʘʩʴ (Carassius carassius L.), ʱʫʢʘ (Esox lucius L.).  
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ɼʝʪʦʢʩʠʢʘʮʽʷ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʥʘ ʢʣʽʪʠʥʥʦʤʫ ʨʽʚʥʽ ʫ ʨʦʩʣʠʥ ʚʢʣʶʯʘʻ 

ʙʽʦʪʨʘʩʬʦʨʤʘʮʽʶ ʫ ʤʝʪʘʙʦʣʽʯʥʦ ʥʝʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ. ʋ ʷʢʦʩʪʽ ʝʥʜʦʛʝʥʥʠʭ 

ʝʣʽʤʽʥʘʪʦʨʽʚ ʟʘʜʽʷʥʽ ʩʧʦʣʫʢʠ ʨʽʟʥʠʭ ʢʣʘʩʽʚ, ʦʜʥʘʢ ʫʯʘʩʪʴ ʚʪʦʨʠʥʥʠʭ 

ʤʝʪʘʙʦʣʽʪʽʚ ʬʝʥʦʣʴʥʦʾ ʧʨʠʨʦʜʠ ʫ ʮʠʭ ʧʨʦʮʝʩʘʭ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟôʷʩʦʚʘʥʘ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʟôʷʩʫʚʘʪʠ ʟʜʘʪʥʽʩʪʴ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʜʦ ʨʝʘʢʮʽʡ 

ʙʽʦʪʨʘʩʬʦʨʤʘʮʽʾ ʨʽʟʥʦʛʦ ʪʠʧʫ ʜʣʷ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʦʨʛʘʥʽʯʥʦʾ ʪʘ ʥʝʦʨʛʘʥʽʯʥʦʾ 

ʧʨʠʨʦʜʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʜʦʩʧʝʮʠʬʽʯʥʽʩʪʴ ʬʝʥʦʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʟʘ ʪʝʩʪ-

ʦʙôʻʢʪʠ ʦʙʨʘʥʦ ʨʦʩʣʠʥʠ ʽʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʢʦʨʝʥʷʭ ʧʝʚʥʠʭ 

ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʨʽʟʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʣʘʩʫ: ʝʭʽʥʘʮʝʷ ʧʫʨʧʫʨʦʚʘ 

(ʮʠʢʦʨʽʻʚʘ ʢʠʩʣʦʪʘ), ʢʫʢʫʨʫʜʟʘ (ʮʽʘʥʽʜʠʥ), ʟʝʨʥʦʚʝ ʩʦʨʛʦ (ʧʨʦʘʥʪʦʮʽʘʥʽʜʠʥ). 

ʅʘʷʚʥʽʩʪʴ ʨʝʘʢʮʽʡʥʦ ʟʜʘʪʥʠʭ ʦ-ʜʠʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʫ ʘʨʦʤʘʪʠʯʥʦʤʫ 

ʬʨʘʛʤʝʥʪʽʚ ʮʠʭ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʜʚʘ ʪʠʧʠ ʨʝʘʢʮʽʡ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ï ʭʝʣʘʪʫʚʘʥʥʷ ʜʣʷ ʽʦʥʽʚ ʤʝʪʘʣʽʚ ʽ ʢʦʥôʶʛʘʮʽʾ ʜʣʷ ʦʨʛʘʥʽʯʥʦʛʦ 

ʢʩʝʥʦʙʽʦʪʠʢʘ (ʘʮʝʪʦʭʣʦʨ). ʋ ʢʦʥʪʝʢʩʪʽ ʧʽʜʭʦʜʫ ñmetallomicsò ʟôʷʩʦʚʘʥʦ ʨʽʟʥʽ 

ʘʩʧʝʢʪʠ ʚʟʘʻʤʦʜʽʾ ʙʽʦʣʽʛʘʥʜʽʚ ʽʟ ʽʦʥʘʤʠ ʤʝʪʘʣʽʚ. ɺʠʟʥʘʯʝʥʦ ʩʧʝʢʪʨʘʣʴʥʽ 

ʢʨʠʪʝʨʽʾ ʘʩʦʮʽʘʮʽʾ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ in vitro ʪʘ in vivo. ɼʣʷ ʝʬʝʢʪʫ ʟʚôʷʟʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʽ ʪʘʢʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢ ʜʦʟʦʚʘ ʟʘʣʝʞʥʽʩʪʴ, ʦʙʦʨʦʪʥʽʩʪʴ ʘʩʦʮʽʘʮʽʾ, ʟʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ 

ʚʽʜʥʦʩʥʦ ʪʦʢʩʠʯʥʠʭ ʽ ʙʽʦʛʝʥʥʠʭ ʤʝʪʘʣʽʚ ʫ ʢʘʪʽʦʥʥʽʡ ʯʠ ʘʥʽʦʥʥʽʡ ʬʦʨʤʽ. ʋ ʨʘʟʽ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʟʚôʷʟʫʚʘʥʥʷ ʥʘʧʨʷʤʦʢ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ ʽʦʥʫ 

ʤʝʪʘʣʫ ʜʦ ʢʦʤʧʣʝʢʩʦʫʪʚʦʨʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʥʝʨʫʡʥʽʚʥʠʭ ʤʝʪʦʜʽʚ ʩʧʝʢʪʨʦʩʢʦʧʽʾ 

ʚʽʜʙʠʪʪʷ ʪʘ ʢʦʣʦʨʠʤʝʪʨʽʾ ʧʨʦʚʝʜʝʥʘ ʜʠʬʝʨʝʥʮʽʡʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʨʝʘʢʮʽʡ 

ʟʚôʷʟʫʚʘʥʥʷ ʽʦʥʽʚ ʤʝʪʘʣʽʚ ʪʘ ʢʦʥôʶʛʘʮʽʾ ʘʮʝʪʦʭʣʦʨʫ ʽʟ ʮʽʘʥʽʜʠʥʦʤ ʫ ʪʢʘʥʠʥʽ 

ʢʦʨʝʥʷ. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʥʘ 

ʦʩʥʦʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʪʝʩʪʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʇʽʜʪʚʝʨʜʞʝʥʫ 

ʚʣʘʩʪʠʚʽʩʪʴ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʜʠʥ ʽʟ ʯʠʥʥʠʢʽʚ 

ʝʚʦʣʶʮʽʡʥʦ ʩʬʦʨʤʦʚʘʥʦʾ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ ʜʦ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʨʝʥʝʚʦʛʦ 

ʞʠʚʣʝʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʮʽʥʢʠ 

ʧʨʦʮʝʩʽʚ ʢʣʽʪʠʥʥʦʾ ʜʝʪʦʢʩʠʢʘʮʽʾ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʫ ʨʦʩʣʠʥʥʠʭ ʦʙôʻʢʪʘʭ ʧʨʠ 

ʬʽʪʦʨʝʤʽʜʽʘʮʽʾ ʪʝʭʥʦʛʝʥʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʝʢʦʩʠʩʪʝʤ. 
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ʂɸʇɯʃʗʈʅʆɽʃɽʂʊʈʆʌʆʈɽʊʀʏʅɸ ʆʎɯʅʂɸ ʗʂʆʉʊɯ  ʈʆʉʃʀʅʅʆɰ 

ʉʀʈʆɺʀʅʀ 

 

ʆ.ʂ. ɺʷʪʢʽʥ, ʄ.ɺ. ɹʽʣʦʥʦʞʢʦ,  ʆ.ʉ. ʂʦʰʝʣʝʚ, ʆ.ʃ. ɼʨʦʟʜʦʚ 

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ  ʜʝʨʞʘʚʥʘ  ʤʝʜʠʯʥʘ  ʘʢʘʜʝʤʽʷ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʬʘʨʤʘʮʽʾ ʟʘ ʪʨʘʜʠʮʽʻʶ  ʰʠʨʦʢʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʦ. ɼʽʶʯʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʘʣʢʘʣʦʾʜʽʚ, ʛʣʶʢʦʟʠʜʽʚ  

ʪʦʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ,  ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʩʧʦʣʫʢʠ. ʈʘʟʦʤ ʟ ʪʠʤ, 

ʩʪʦʩʦʚʥʦ ʚʘʣʝʨʽʘʥʠ, ʛʣʦʜʫ, ʢʘʣʝʥʜʫʣʠ, ʞʝʥʴ-ʰʝʥʶ, ʝʣʝʫʪʝʨʦʢʦʢʫ, ʪʘ ʽʥʰ. 

ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʣʽʢʫʚʘʣʴʥʠʡ ʚʧʣʠʚ ʯʠʥʠʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʨʝʯʦʚʠʥ, ʷʢʽ 

ʤʽʩʪʷʪʴʩʷ ʚ ʨʦʩʣʠʥʽ. ɿʘ ʜʘʥʠʤʠ  Ăʈʝʛʽʩʪʨʘ  ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚò ʋʢʨʘʾʥʠ    

(2000 ʨ.), ʥʘʧʨʠʢʣʘʜ ʥʘʩʪʦʷʥʢʘ  ʚʘʣʝʨʽʘʥʠ ʚʠʨʦʙʣʷʻʪʴʩʷ 23 ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ 

ʋʢʨʘʾʥʠ, ʘ ʥʘʩʪʦʷʥʢʘ ʛʣʦʜʫ ï 20.  ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ   ʚʘʣʽʜʥʽ ʤʝʪʦʜʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ   ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʣʝʥʽ ʷʢ ʚ 

ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʚ ʩʚʽʪʽ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ, ʮʝʡ ʩʪʘʥ  ʧʣʘʥʫʻʪʴʩʷ ʧʦʣʽʧʰʠʪʠ  ʧʽʩʣʷ 

ʚʠʢʦʥʘʥʥʷ  ʮʽʻʾ ʨʦʙʦʪʠ. ʂʨʽʤ ʮʴʦʛʦ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ, 

ʥʘʨʘʟʽ, ʢʘʧʽʣʷʨʥʦʛʦ ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʷʚʣʷʻ  ʩʦʙʦʶ ʦʜʥʫ ʟ ʘʢʪʫʘʣʴʥʠʭ ʟʘʜʘʯ 

ʫʢʨʘʾʥʩʴʢʦʾ ʬʘʨʤʘʮʽʾ. 

 ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ    ʚʠʟʥʘʯʝʥʦ ʚʤʽʩʪ ʚ ʨʽʜʢʠʭ ʣʽʢʘʨʩʴʢʠʭ 

ʬʦʨʤʘʭ  ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ, ʷʢʠʡ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʭʦʜʽ ʾʭʥʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʩʪʘʥʦʚʣʝʥʽ     

ʢʘʧʽʣʷʨʥʦʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ   ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʱʦ 

ʚʠʛʦʪʦʚʣʶʶʪʴʩʷ  ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ, ʱʦ   ʧʨʠʟʚʦʜʠʪʴ  ʜʦ ʧʦʣʽʧʰʝʥʥʷ  

ʢʦʥʪʨʦʣʶ   ʟʘ ʚʤʽʩʪʦʤ   ʜʽʶʯʠʭ  ʨʝʯʦʚʠʥ  ʚ ʨʽʜʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤʘʭ,   

ʦʮʽʥʢʠ  ʣʽʢʘʨʩʴʢʦʛʦ  ʟʘʩʦʙʫ, ʷʢ ʚʽʜʧʦʚʽʜʥʦʩʪʽ  ʡʦʛʦ ʘʥʘʣʽʪʠʯʥʦ-ʥʦʨʤʘʪʠʚʥʽʡ 

ʜʦʢʫʤʝʥʪʘʮʽʾ  ʚ ɼʝʨʞʘʚʥʽʡ  ʽʥʩʧʝʢʮʽʾ ʟ ʢʦʥʪʨʦʣʶ  ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ,  ʪʘʢ ʽ  

ʧʨʠ ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ  ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ,   ʧʦʜʘʥʠʭ ʥʘ 

ʨʝʻʩʪʨʘʮʽʶ ʘʙʦ ʧʝʨʝʨʝʻʩʪʨʘʮʽʶ ʚ ɼʝʨʞʘʚʥʠʡ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʎʝʥʪʨ ʄʆɿ 

ʋʢʨʘʾʥʠ.   ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ   ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʦʚʠʡ ʚʘʣʽʜʥʠʡ 

ʤʝʪʦʜ    ʚʠʟʥʘʯʝʥʥʷ     ʷʢʦʩʪʽ   ʨʽʜʢʠʭ ʣʽʢʘʨʩʴʢʠʭ  ʬʦʨʤ ʟ ʚʘʣʝʨʽʘʥʠ  ʪʘ ʛʣʦʜʫ. 
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ʄʆʅɯʊʆʈʀʅɻ ɼɯʃʗʅʆʂ ʈɽʂʋʃʔʊʀɺɸʎɯɰ ʐɸʍʊʅʀʍ ɺɯɼɺɸʃɯɺ 

 

 ʆ.ɺ. ʈʦʰʢʘ 

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

          ɻʨʫʥʪ - ʬʫʥʜʘʤʝʥʪ ʽʩʥʫʚʘʥʥʷ ʣʶʜʩʪʚʘ. ʅʘʜʨʘ - ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ 

ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʩʝʨʝʜʦʚʠʱʝ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. ʇʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʨʫʥʪʠ ʨʫʡʥʫʶʪʴʩʷ, ʱʦ ʧʦʚôʷʟʘʥʦ 

ʟ ʨʦʟʚʠʪʢʦʤ ʝʨʦʟʽʾ, ʚʪʦʨʠʥʥʦʛʦ ʟʘʩʦʣʝʥʥʷ, ʘʙʦ ʧʨʷʤʠʤ ʟʥʠʱʝʥʥʷʤ ʛʨʫʥʪʫ ʧʨʠ 

ʚʽʜʢʨʠʪʦʤʫ ʜʦʙʫʚʘʥʥʽ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʅʘʧʨʠʢʣʘʜ, ʚ ʂʨʠʚʦʨʽʟʴʢʦʤʫ ʙʘʩʝʡʥʽ 

ʟʘʣʽʟʦʨʫʜʥʠʤʠ ʚʽʜʢʨʠʪʠʤʠ ʨʦʟʨʦʙʢʘʤʠ ʟʥʠʱʝʥʦ ʙʣʠʟʴʢʦ 30 ʪʠʩʷʯ ʛʘ ʨʦʜʶʯʠʭ 

ʛʨʫʥʪʽʚ. ʋ ʩʚʽʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʩʢʦʨʦʯʝʥʥʷ ʧʣʦʱ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʟʝʤʝʣʴ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. (ʏʘʡʢʘ, 1995). ɿʘ ʨʦʢʠ 

ʽʩʥʫʚʘʥʥʷ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘʚʢʦʣʦ ʰʘʭʪ ʫʪʚʦʨʠʣʠʩʷ ʪʠʩʷʯʽ ʪʝʨʠʢʦʥʽʚ, 

ʷʢʽ ʟʘʡʤʘʶʪʴ ʚʝʣʠʢʫ ʧʣʦʱʫ ʧʝʨʝʚʘʞʥʦ ʨʦʜʶʯʠʭ ʟʝʤʝʣʴ. ʊʦʤʫ ʚʠʥʠʢʣʘ 

ʧʨʦʙʣʝʤʘ ʨʝʢʫʣʴʪʠʚʘʮʽʾ (ʧʦʥʦʚʣʝʥʥʷ) ʪʝʭʥʦʛʝʥʥʠʭ ʣʘʥʜʰʘʬʪʽʚ.  

         ʇ/ʆ çʇʘʚʣʦʛʨʘʜʚʫʛʽʣʣʷè ʫ ʧʨʦʮʝʩʽ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʣʷ ʟʜʽʡʩʥʶʻ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ ʪʘ ʧʦʚʝʨʥʝʥʥʷ ʾʭ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʛʨʫʥʪʫ. ʎʝʡ ʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ 

ʤʘʩʠʚʽʚ ʥʘ ʰʘʭʪʥʠʭ ʚʽʜʚʘʣʘʭ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʦʛʦ ʧʨʦʰʘʨʢʫ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘʩʠʧʢʘ ʥʘ ʧʦʚʝʨʭʥʽ ʰʘʭʪʥʠʭ ʚʽʜʚʘʣʽʚ ʟ ʧʨʠʚʝʟʝʥʠʭ ʛʨʫʥʪʽʚ, 

ʧʦʜʘʥʠʭ ʩʫʧʽʩʢʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ, ʯʝʨʚʦʥʦ-ʙʫʨʠʤʠ ʛʣʠʥʘʤʠ, ʛʫʤʫʩʦʚʠʤʠ 

ʛʨʫʥʪʘʤʠ ʫ ʨʽʟʥʦʤʘʥʽʪʥʦʤʫ ʩʧʦʣʫʯʝʥʥʽ ʟ ʧʝʚʥʦʶ ʧʦʪʫʞʥʽʩʪʶ. ʅʘʤʠ ʧʦʩʪʽʡʥʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʜʽʣʷʥʦʢ ʨʝʢʫʣʴʪʠʚʘʮʽʾ. 

          ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʛʫʤʫʩʫ ʫ ʜʦʩʣʽʜʥʠʭ ʛʨʫʥʪʘʭ ʢʦʣʠʚʘʻʪʴʩʷ: 0,1% - 4,6%. ʐʘʭʪʥʘ 

ʧʦʨʦʜʘ ʤʽʩʪʠʪʴ 0,1% ʛʫʤʫʩʫ, ʻʤʥʽʩʪʴ ʧʦʛʣʠʥʘʥʥʷ ʩʢʣʘʜʘʻ 2,2 (ʤʛ-ʝʢʚ/100 ʛ 

ʛʨʫʥʪʫ) ,Ca 
2+ 

 - 1,7 (ʤʛ-ʝʢʚ/100 ʛ ʛʨʫʥʪʫ), Mg 
2+ 

 - 0,4 (ʤʛ-ʝʢʚ/100 ʛ ʛʨʫʥʪʫ), ʉu x 

10
-3
 - 1,2% (ʚ 1ʛ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʛʨʫʥʪʫ), ʫʨʝʘʟʘ ï 0,99 (ʤʢ ʤʦʣʴ ʘʤʽʘʢʫ/1ʛʨ. 

ʛʨʫʥʪʫ), ʽʥʚʝʨʪʘʟʘ ï 4,3 (ʤʛ/1ʛʨ. ʛʨʫʥʪʫ), ʢʘʪʘʣʘʟʘ ï 0,8 (ʩʤ
3
 ʆ2/1ʛʨ. ʛʨʫʥʪʫ ʟʘ 1 

ʭʚ.), ʩʝʨʝʜ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʝʨʝʚʘʞʥʦ - Bacillus cereus, ɺacillus mucoides, 

Bacillus megatherium. ʅʘ ʜʽʣʷʥʢʘʭ ʟ ʘʢʘʮʽʻʶ ʧʝʨʝʚʘʞʘʶʪʴ - Aspergillus terreus, 

Azotobacter chroococcum, Rhizobium trifolii , Rhizobium lupine, Actinomyces 

viridochromogenes, Penicillium liliacinum, Globisporus, Mortierella minutissima, 

ʫʨʝʘʟʘ ï 1,98 (ʤʢ ʤʦʣʴ ʘʤʽʘʢʫ/1ʛʨ. ʛʨʫʥʪʫ), ʽʥʚʝʨʪʘʟʘ ï 8,4 (ʤʛ/1ʛʨ. ʛʨʫʥʪʫ), 

ʢʘʪʘʣʘʟʘ ï 1,4 (ʩʤ
3
 ʆ2/1ʛʨ. ʛʨʫʥʪʫ ʟʘ 1 ʭʚ.); ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʜʫʙʦʤ ʧʝʨʝʚʘʞʘʶʪʴ - 

ɸctinomyces roseus, Aspergillus wentii, Penicillium luteum, Fusarium bulbigenum, 

Chrysosportium, ʫʨʝʘʟʘ ï 2,68 (ʤʢ ʤʦʣʴ ʘʤʽʘʢʫ/1ʛʨ. ʛʨʫʥʪʫ), ʽʥʚʝʨʪʘʟʘ ï 16,3 

(ʤʛ/1ʛʨ. ʛʨʫʥʪʫ), ʢʘʪʘʣʘʟʘ ï 1,7 (ʩʤ
3
 ʆ2/1ʛʨ. ʛʨʫʥʪʫ ʟʘ 1 ʭʚ.). 

          ʊʘʢʠʤ ʯʠʥʦʤ ʛʨʫʥʪ ʥʘ ʜʽʣʷʥʢʘʭ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʤʘʻ ʥʠʟʴʢʫ, ʘʙʦ ʩʝʨʝʜʥʶ 

ʻʤʥʽʩʪʴ ʧʦʛʣʠʥʘʥʥʷ. ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʻʤʥʦʩʪʽ ʧʦʛʣʠʥʘʥʥʷ ʪʘ 

ʟʙʘʛʘʯʝʥʥʷ ʤʽʢʨʦʙʥʦʛʦ ʩʢʣʘʜʫ ʥʝʦʙʭʽʜʥʠʡ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʤʝʣʽʦʨʘʪʠʚʥʠʡ 

ʧʝʨʽʦʜ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʨʫʥʪʦʚʦ-ʧʦʣʽʧʰʝʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. 
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SURFACE LIPIDS OF PLANTS AS STRESS MARKERS 
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Dnipropetrovsôk, 72 Gagarin av., Ukraine, ashtemenko@yahoo.com 

 
            Surface lipids  (SL, epicuticular lipids, surface waxes) of plants is a protective 

layer, composed from superhydrophobic molecules of long-chained ethers, fatty acids, 

hydrocarbons, alkohols, aldehydes and ketones ï the major components.  Achievements in 

the biology, biochemistry and biophysics of SL during last two decades are very 

significant, nevertheless, some aspects of the problem are still enigmatic. For example, 

origin and functions of   minor components such as terpenoids, flavonoids, cyclic acids, 

etc. are practically unknown. Influence of environmental and anthropogenic stresses on the 

content of SL belongs to low studied problems also. The aim of the investigation is to 

elucidate the extent and directions of possible alterations in the process of biosynthesis of 

SL molecules in the presence of some toxicants and realize if some SL molecules could be 

stress markers. Different plant species are investigated. The emphasis is made on some 

water plants, representatives of Helophytes that were used in remediation in constructed 

wetlands, were shown to have a specific content of SL and to be good absorbers of 

toxicants. As toxicants in model experiments the substituted aromatic (chlorobenzene, 

nitrotoluenes, oktyl-, nonyl-phenoles ï disruptors of endocrine system) were taken and 

some plants grown on sewage ponds of Dnipropetrovsôk varnish-dye plant (experimental) 

with complex contamination with organics and heavy metal salts were investigated. 

Spectral (Fourier transform infrared, FTIR), molecular-dynamic characteristics 

(thermogravimetric analysis coupling with FTIR in air and in nitrigen atmosphere, TG-

FTIR) and content of components (GC-MS) were considered.  FTIR-spectra of SL of 

control and experimental plants had some differences in the Ăfinger-printò area and in the 

area of carbonyl absorbtion. Thermogramms (TG and DTG) and evolutional profiles of 

water, carbon dioxide and carbon monooxide had some differences in control and 

experimental plants that confirms their different molecular-dynamic characteristics, 

dependent from content and associative abilities. Dominating fatty acids in SL in the most 

of the species were fatty acids of C16 and C18 groups; among hydrocarbons prevailed the 

odd numbered C25 - C29 components. Changes in SL composition took place under 

influence of contaminants: the content of fatty acids changed in SL of experimental plants 

in comparison with control; especially significant was increasing of unsaturated fatty acids 

in water plants. Process of adaptation to toxicants in SL of the investigated species differed 

in influence on biosynthesis of long-chained compounds: in some we have found inhibition 

of elongation, resulted in decreasing of long-chained fatty acids and hydrocarbons; in other 

species there was strong increasing of the  content of fatty acids with chain more than C20. 

Some differences between control and experimental plants were found in minor 

components of SL. On the present state of our knowledge we may conclude that 

contaminants influenced on biosynthesis of SL components; these changes concerned 

processes of elongation and desaturation of SL components; the reply to contamination is 

specific for a specie. Such influence of contaminants to our mind may occur in two ways: 

as proper enzymes or enzymatic systems inhibition (promotion) or as direct including of 

metabolites derived from toxicants of organic nature (for example pyruvate) to SL 

biosynthesis.  Supported by NATO CLG grant  ̄98303. 
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ʃʝʢʪʠʥʳ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʠ ʚʳʜʝʣʝʥʳ 

ʧʦʯʪʠ ʠʟ ʚʩʝʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʧʦʟʚʦʥʦʯʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʟ ʪʢʘʥʝʡ ʧʦʯʝʢ, 

ʩʝʨʜʮʘ, ʧʝʯʝʥʠ, ʣʝʛʢʠʭ, ʤʳʰʮ, ʛʦʣʦʚʥʦʛʦ ʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. ʆʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʣʝʢʪʠʥʳ ʥʝʨʚʥʦʡ ʪʢʘʥʠ Ƅ ʥʝʡʨʦʣʝʢʪʠʥʳ, ʢʦʪʦʨʳʝ 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ 

ʧʝʨʝʜʘʯʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ 

ʥʝʡʨʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ ʠ ʧʨʦʪʝʦʛʣʠʢʘʥʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ 

ʩ ʣʝʢʪʠʥʘʤʠ ʥʝ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʤʝʪʠʦʥʠʥ-ʭʦʣʠʥ 

ʜʝʬʠʮʠʪʥʦʡ ʜʠʝʪʳ (ʄʍɼɼ) ʥʘ ʣʝʢʪʠʥ-ʩʚʷʟʳʚʘʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ ʠ ʧʨʦʪʝʦʛʣʠʢʘʥʦʚ ʤʦʟʛʘ  ʢʨʳʩ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʳʩʳ Sprague-Dawley (Mol:SPRD Han; 

Taconic M&B A/S, Ry, Denmark), ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ 

(n=7): 1 ï ʢʦʥʪʨʦʣʴʥʘʷ (ʩ ʥʦʨʤʘʣʴʥʦʡ ʜʠʝʪʦʡ), 2 ï ʤʝʪʠʦʥʠʥ-ʭʦʣʠʥ-

ʜʝʬʠʮʠʪʥʘʷ ʜʠʝʪʘ (ʄʈ ɺʽʦ, 30 ʛ/ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ 6 ʥʝʜʝʣʴ).   

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʣʝʢʪʠʥ WGA (wheat germ agglutinin) 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʘʚʠʜʥʦʩʪʴʶ ʢ ʛʣʠʢʦʧʨʦʪʝʠʥʘʤ  ʢʣʝʪʦʢ ʤʦʟʛʘ ʢʨʳʩ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʢʪʠʚʥʦʛʦ 

ʮʝʥʪʨʘ ʣʝʢʪʠʥʘ ʠ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʫʛʣʝʚʦʜʥʦʛʦ ʦʩʪʘʪʢʘ ʦʣʠʛʦʩʘʭʘʨʠʜʥʦʡ ʮʝʧʠ, 

ʪʘʢ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʝʤ ʩʦʩʝʜʥʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʚ ʤʦʣʝʢʫʣʝ 

ʦʣʠʛʦʩʘʭʘʨʠʜʘ. ʅʘʠʙʦʣʴʰʘʷ WGA-ʩʚʷʟʳʚʘʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʮʠʪʦʩʢʝʣʝʪʥʳʭ ʙʝʣʢʦʚ ʠ ʧʨʦʪʝʦʛʣʠʢʘʥʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʵʢʩʪʨʘʢʮʠʠ 

4ʄ ʤʦʯʝʚʠʥʳ ʠʟ ʤʦʟʛʘ ʢʨʳʩ. ɺ ʤʦʟʞʝʯʢʝ ʢʨʳʩʳ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʢʪʠʥʘ ʩʚʷʟʳʚʘʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʛʨʘʥʫʣʷʨʥʦʛʦ ʩʣʦʷ ʚ ʦʙʣʘʩʪʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʩʪʨʦʮʠʪʦʚ. 

ʄʝʪʠʦʥʠʥ-ʭʦʣʠʥ ʜʝʬʠʮʠʪʥʘʷ ʜʠʝʪʘ ʚ ʪʝʯʝʥʠʝ 6 ʥʝʜʝʣʴ ʫ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʢʨʳʩ (3-5 ʤʝʩʷʮʝʚ) ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʮʝʥʪʨʦʚ ʩʚʷʟʳʚʘʥʠʷ ʜʣʷ WGA. ʅʘʠʙʦʣʝʝ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʩʪʨʦʮʠʪʦʚ ʚ ʤʦʟʞʝʯʢʝ (ʥʘ 40-50%),  ʚ ʪʘʣʘʤʫʩʝ/ 

ʛʠʧʦʪʘʣʘʤʫʩʝ (ʥʘ 15-20%).  ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʨʘʞʘʶʪ ʩʥʠʞʝʥʠʝ 

ʩʠʥʪʝʟʘ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ ʠ ʧʨʦʪʝʦʛʣʠʢʘʥʦʚ, ʠʤʝʶʱʠʭ ʩʧʝʮʠʬʠʯʥʳʝ ʮʝʥʪʨʳ 

ʩʚʷʟʳʚʘʥʠʷ ʢ ʜʘʥʥʦʤʫ ʣʝʢʪʠʥʫ, ʧʨʠ ʫʩʣʦʚʠʠ ʜʝʬʠʮʠʪʘ ʤʝʪʠʦʥʠʥʘ ʠ ʭʦʣʠʥʘ ʚ 

ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 
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ʎʀʊʆʇʃɸɿʄɸʊʀʏɽʉʂʆʁ ʌʈɸʂʎʀʀ ɻʆʃʆɺʅʆɻʆ ʄʆɿɻɸ 

ʂʈʓʉʓ 

 

ʃ.ʀ. ʂʦʣʯʠʥʩʢʘʷ, ʄ.ʂ. ʄʘʣʳʰʝʚʘ 

 

ʀʥʩʪʠʪʫʪ ʬʠʟʠʦʣʦʛʠʠ ʠʤ.ɸ.ɸ.ɹʦʛʦʤʦʣʴʮʘ ʅɸʅ ʋʢʨʘʠʥʳ,  

ʂʠʝʚ 01024, ʫʣ.ɹʦʛʦʤʦʣʴʮʘ, 4, malysheva@biph.kiev.ua  

 

 

ʉʝʤʝʡʩʪʚʦ  ʢʘʣʴʮʠʡʟʘʚʠʩʠʤʳʭ ʮʠʩʪʝʠʥʦʚʳʭ ʧʨʦʪʝʠʥʘʟ ʢʘʣʴʧʘʠʥʦʚ 

ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚʦ ʤʥʦʞʝʩʪʚʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʦʩʨʝʜʫʷ 

ʢʘʣʴʮʠʝʚʳʝ ʩʠʛʥʘʣʳ ʚ ʢʣʝʪʢʘʭ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ. ʂʘʣʴʧʘʠʥʳ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ 

ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʧʨʠ ʨʘʟʚʠʪʠʠ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʡ (ʚ ʪ.ʯ. ʪʘʢʠʭ ʧʘʪʦʣʦʛʠʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ, ʨʘʩʩʝʷʥʥʳʡ ʩʢʣʝʨʦʟ, 

ʮʝʨʝʙʨʘʣʴʥʘʷ ʠʰʝʤʠʷ). ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʢʘʣʴʧʘʠʥʦʚ, ʤʝʭʘʥʠʟʤ ʘʢʪʠʚʘʮʠʠ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ ʚ ʞʠʚʦʡ ʢʣʝʪʢʝ ʜʦ ʩʠʭ ʧʦʨ 

ʦʩʪʘʝʪʩʷ ʥʝʚʳʷʩʥʝʥʥʳʤ. ʉʫʱʝʩʪʚʫʶʪ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʢʘʣʴʧʘʠʥʘ ʢ ʠʦʥʘʤ ʢʘʣʴʮʠʷ ʤʝʥʷʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʦʩʬʦʣʠʧʠʜʦʚ, ʠ, ʙʦʣʝʝ 

ʪʦʛʦ, ʯʪʦ ʢʘʣʴʧʘʠʥ ʘʢʪʠʚʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʠʟ ʨʘʩʪʚʦʨʠʤʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʝʨʝʭʦʜʠʪ ʚ ʤʝʤʙʨʘʥʥʦʩʚʷʟʘʥʥʦʝ. ɺ ʨʘʙʦʪʘʭ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ 

ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʢʘʣʴʧʘʠʥ ʘʢʪʠʚʠʨʫʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʟʘʨʷʞʝʥʥʳʤʠ 

ʬʦʩʬʦʣʠʧʠʜʘʤʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʥʝʡʪʨʘʣʴʥʳʭ 

ʬʦʩʬʦʣʠʧʠʜʦʚ. 

 ʈʘʥʝʝ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ m-ʢʘʣʴʧʘʠʥʘ ʚ 

ʩʫʙʢʣʝʪʦʯʥʳʭ ʬʨʘʢʮʠʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩʳ ʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʩʫʤʤʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʣʦʢʘʣʠʟʦʚʘʥʘ ʚ ʨʘʩʪʚʦʨʠʤʦʡ ʬʨʘʢʮʠʠ 

ʤʦʟʛʘ, ʦʜʥʘʢʦ ʠ ʚ ʤʝʤʙʨʘʥʥʳʭ ʬʨʘʢʮʠʷʭ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ 

ʢʘʣʴʧʘʠʥʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ, ʯʝʤ ʚ ʨʘʩʪʚʦʨʠʤʦʡ ʬʨʘʢʮʠʠ, ʫʜʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. 

 ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ  ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʬʦʩʬʦʣʠʧʠʜʦʚ 

ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥʘ ʠ ʢʘʨʜʠʦʣʠʧʠʥʘ ʥʘ ʘʢʪʠʚʥʦʩʪʴ m-ʢʘʣʴʧʘʠʥʘ  

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʬʨʘʢʮʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩʳ ʧʦʩʣʝ ʝʝ ʦʯʠʩʪʢʠ ʦʪ 

ʧʨʠʨʦʜʥʦʛʦ ʠʥʛʠʙʠʪʦʨʘ ʢʘʣʴʧʘʩʪʘʪʠʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ  ʠʦʥʦʦʙʤʝʥʥʠʢʘ 

DEAE-Servacel. ʂʘʣʴʮʠʡʟʘʚʠʩʠʤʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʘʣʴʧʘʠʥʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʨʘʩʱʝʧʣʝʥʠʶ ʤʝʯʝʥʦʛʦ ʬʣʫʦʨʝʩʮʝʠʥʠʟʦʪʠʦʮʠʘʥʘʪʦʤ ʩʫʙʩʪʨʘʪʘ ʢʘʟʝʠʥʘ. 

 ʇʦʢʘʟʘʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ m-ʢʘʣʴʧʘʠʥʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʬʨʘʢʮʠʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʚʳʰʘʝʪʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥʘ, ʥʦ ʥʝ 

ʢʘʨʜʠʦʣʠʧʠʥʘ, ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʠʥʢʫʙʘʮʠʦʥʥʦʡ ʩʨʝʜʝ 

ʥʝʥʘʩʳʱʘʶʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʘʣʴʮʠʷ (0,3-0,5ʤʄ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʘʢʪʠʚʥʦʩʪʴ m-ʢʘʣʴʧʘʠʥʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥʘ ʩʪʘʥʦʚʠʪʩʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ ʤʝʥʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʢʘʣʴʮʠʷ. ʌʦʩʬʘʪʠʜʠʣʭʦʣʠʥ 

ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʜʠʥʘʢʦʚʳʤ ʦʙʨʘʟʦʤ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʢʘʣʴʧʘʠʥʘ  

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʩʫʪʩʪʚʠʷ ʢʘʣʴʧʘʩʪʘʪʠʥʘ.  
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ʇʘʩʽʯʥʘ ɽ. ʇ., ɼʦʥʯʝʥʢʦ ɻ. ɺ. 
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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʘʫʪʦʽʤʫʥʥʠʡ ʝʥʮʝʬʘʣʦʤʽʻʣʽʪ (ɽɸɽ) ʻ ʘʜʝʢʚʘʪʥʦʶ ʤʦʜʝʣʣʶ 

ʨʦʟʩʽʷʥʦʛʦ ʩʢʣʝʨʦʟʫ (ʈʉ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʦʮʝʩʘʤʠ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ 

ʮʝʥʪʨʘʣʴʥʦʾ ʽ ʧʝʨʠʬʝʨʽʡʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ɯʩʥʫʻ ʜʫʤʢʘ, ʱʦ ʫ ʤʝʭʘʥʽʟʤʘʭ 

ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ ʧʦʨʷʜ ʟ ʧʨʷʤʦʶ ʽʤʫʥʦʣʦʛʽʯʥʦʶ ʘʪʘʢʦʶ ʥʘ ʤʽʻʣʽʥ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ 

ʤʘʻ ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʚʟʘʻʤʦʜʽʾ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ, ʟʦʢʨʝʤʘ ʟʤʽʥʘ 

ʤʝʪʘʙʦʣʽʟʤʫ ʽ ʧʦʨʫʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʣʽʧʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʝʤʙʨʘʥ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʭʦʣʝʩʪʝʨʦʣʫ (ʍ) ʽ ʩʬʽʥʛʦʤʽʻʣʽʥʫ (ʉʄ), ʱʦ ʤʘʶʪʴ 

ʥʘʡʙʽʣʴʰʫ ʚʟʘʻʤʥʫ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʽ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʚ ʤʝʤʙʨʘʥʽ ʣʘʪʝʨʘʣʴʥʽ 

ʜʦʤʝʥʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʽʢʨʦʫʤʦʚʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʤʝʤʙʨʘʥʥʠʭ ʙʽʣʢʽʚ. ʊʦʤʫ ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʚʤʽʩʪ ʦʢʨʝʤʠʭ ʣʽʧʽʜʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ð ʍ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ (ʌʃ), ʨʦʟʧʦʜʽʣ ʽ ʰʚʠʜʢʽʩʪʴ ʾʭ 

ʦʙʤʽʥʫ ʚ ʥʝʡʨʦʥʘʣʴʥʠʭ ʽ ʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʟʘ ʫʤʦʚ 

ʨʽʟʥʠʭ ʩʪʘʜʽʡ ʨʦʟʚʠʪʢʫ ɽɸɽ. ʄʦʜʝʣʴ ɽɸɽ ʩʪʚʦʨʶʚʘʣʠ ʥʘ ʱʫʨʘʭ-ʩʘʤʮʷʭ ʣʽʥʽʾ 

Wistar ʤʘʩʦʶ 150-170 ʛ. ʇʝʨʝʙʽʛ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʫʤʦʚʥʦ ʧʦʜʽʣʠʣʠ ʥʘ ʪʨʠ 

ʧʝʨʽʦʜʠ: ʣʘʪʝʥʪʥʠʡ (11 ʜʽʙ), ʧʝʨʽʦʜ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʟʤʽʥ (21 ʜʦʙʘ) ʪʘ 

ʟʘʚʝʨʰʘʣʴʥʠʡ (27 ʜʽʙ). ʂʣʽʪʠʥʥʽ ʬʨʘʢʮʽʾ ʥʝʡʨʦʥʽʚ ʽ ʥʝʡʨʦʛʣʽʾ (ʦʣʽʛʦʜʝʥʜʨʦʮʠʪʠ) 

ʦʪʨʠʤʫʚʘʣʠ ʤʝʪʦʜʦʤ ʉʝʣʣʽʥʜʞʝʨʘ ʟ ʤʦʜʠʬʽʢʘʮʽʻʶ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ 

ʣʽʧʽʜʽʚ ʚ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʱʫʨʽʚ ʚ ʜʦʩʣʽʜʘʭ in vitro 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʢʣʶʯʝʥʥʷ 2-
14

C-ʘʮʝʪʘʪʫ ʚ ʣʽʧʽʜʥʽ ʬʨʘʢʮʽʾ ʮʠʭ ʢʣʽʪʠʥ. ɹʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʛʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʢʦʨʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ ʻ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤʠ ʜʦ 

ʫʨʘʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʘʫʪʦʽʤʫʥʥʦʾ ʜʝʩʪʨʫʢʮʽʾ ʤʽʻʣʽʥʫ ʽ ʧʝʨʰʠʤʠ ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʨʠ ʮʴʦʤʫ ʚʞʝ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ɽɸɽ ʚ ʥʠʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʍ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʌʃ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ 

ʪʘ ʧʨʠʩʢʦʨʝʥʥʷʤ ʩʠʥʪʝʟʫ ʉʄ ʽ ʝʬʽʨʽʚ ʍ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʫ ʬʨʘʢʮʽʾ ʥʝʡʨʦʥʽʚ 

ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʩʠʥʪʝʟ ʨʷʜʫ ʌʃ, ʦʩʦʙʣʠʚʦ ʬʦʩʬʘʪʠʪʠʣʭʦʣʽʥʫ, ʘ ʩʫʪʪʻʚʽ ʟʤʽʥʠ 

ʚʤʽʩʪʫ ʣʽʧʽʜʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʦʩʪʘʥʥʽʡ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʦʙʤʽʥʫ ʣʽʧʽʜʽʚ ʚ ʮʠʭ ʪʠʧʘʭ ʢʣʽʪʠʥ. ʅʘ ʩʪʘʜʽʾ ʧʦʯʘʪʢʦʚʠʭ 

ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʚ ʥʝʡʨʦʛʣʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ 

ʚʤʽʩʪʫ ʬʦʩʬʘʪʠʜʠʣʽʥʦʟʠʪʦʣʫ ʽ ʉʄ, ʧʨʠ ʮʴʦʤʫ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ 

ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥʫ ʽ ʤʦʣʷʨʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʍ/ʉʄ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʤʦʞʫʪʴ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʚ ʥʝʡʨʦʛʣʽʾ ʉʄ-ʦʚʦʛʦ ʮʠʢʣʫ ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ 

ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ ð ʮʝʨʘʤʽʜʽʚ ʽ ʩʬʽʥʛʦʟʠʥʫ ʪʘ ʟʘʣʫʯʝʥʥʷ ʙʽʦʝʬʝʢʪʦʨʥʠʭ 

ʬʦʩʬʦʣʽʧʽʜʽʚ ʛʣʽʾ ʫ ʤʝʭʘʥʽʟʤʠ ʜʝʤʽʻʣʽʥʽʟʘʮʽʾ. ɼʦ ʪʦʛʦ ʞ ʧʦʨʫʰʝʥʝ ʤʦʣʷʨʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (ʍ/ʉʄ) ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʽʥʰʠʭ ʌʃ ʫ ʤʝʤʙʨʘʥʘʭ ʢʣʽʪʠʥ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʤʽʥʠ ʛʫʩʪʠʥʠ ʣʽʧʽʜʥʦʛʦ ʰʘʨʫ ʤʝʤʙʨʘʥ ʽ ʫʪʚʦʨʝʥʥʷ ʤʝʥʰ 

ʩʪʘʙʽʣʴʥʦʾ ʾʭ ʩʪʨʫʢʪʫʨʠ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʬʫʥʢʮʽʾ ʤʝʤʙʨʘʥʥʠʭ ʙʽʣʢʽʚ, ʱʦ ʪʘʢʦʞ 

ʤʦʞʝ ʤʘʪʠ ʟʥʘʯʝʥʥʷ ʚ ʧʘʪʦʛʝʥʝʟʽ ʟʘʭʚʦʨʶʚʘʥʥʷ.  
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ɸʅɸʃɯɿ ɿɹʋɼʃʀɺʆʉʊɯ ʄʆʅʆʉʀʅɸʇʊʀʏʅʀʍ ʈɽʌʃɽʂʊʆʈʅʀʍ 

ɼʋɻ ɿɸ ʋʄʆɺ ɻɯʇʆʊʀʈɽʆɿʋ 

 

ʆ.ɻ. ʈʦʜʠʥʩʴʢʠʡ, ʇ.ʆ. ʅʝʨʫʰ, ɺ.ʄ. ɹʻʣʦʢʦʥʴ 

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʜʝʨʞʘʚʥʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ, ʢʘʬʝʜʨʘ ʬʽʟʽʦʣʦʛʽʾ 

 

ɿʘ ʫʤʦʚ ʛʽʧʦʪʠʨʝʦʟʫ ʟʥʘʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʃʇ (ʣʘʪʝʥʪʥʦʛʦ ʧʝʨʽʦʜʫ) 

ʟʤʽʥʶʚʘʣʦʩʷ ʥʝʜʦʩʪʦʚʽʨʥʦ, ʮʝ ʩʚʽʜʯʠʪʴ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʩʠʥʘʧʪʠʯʥʦʛʦ 

ʧʝʨʝʜʘʚʘʥʥʷ ʟʘ ʫʤʦʚ ʦʟʥʘʯʝʥʦʛʦ ʩʪʘʥʫ ʟʘʣʠʰʘʻʪʴʩʷ ʙʣʠʟʴʢʦʶ ʜʦ ʽʥʪʘʢʪʥʦʛʦ 

ʨʽʚʥʷ. ɼʦʢʘʟʘʥʦ, ʱʦ ʟʘ ʫʤʦʚ ʛʽʧʦʪʠʨʝʦʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʝ (p<0,01) 

ʟʨʦʩʪʘʥʥʷ ʧʦʨʦʛʫ ʚʠʥʠʢʥʝʥʥʷ ʄʈ ɺʂ (ʤʦʥʦʩʠʥʘʧʪʠʯʥʦʛʦ ʨʦʟʨʷʜʫ 

ʚʝʥʪʨʘʣʴʥʦʛʦ ʢʦʨʽʥʮʷ), ʧʨʠ ʯʦʤʫ ʷʢ ʟʘ ʩʪʨʫʤʦʤ (123,3Ñ5,0%), ʪʘʢ ʽ ʟʘ 

ʥʘʧʨʫʛʦʶ (129,4Ñ6,0%) ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʛʨʫʧʦʶ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʟʘ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʛʽʧʦʪʠʨʝʦʟʫ ʧʦʨʦʛ ʚʠʥʠʢʥʝʥʥʷ ʄʈ ɺʂ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʧʨʠʯʠʥʠ  ʟʤʽʥ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʘʙʦ ʥʘ ʨʽʚʥʽ ʩʠʥʘʧʪʠʯʥʦʾ 

ʜʽʣʷʥʢʠ, ʘʙʦ, ʩʢʦʨʽʰ ʟʘ ʚʩʝ, ʥʘ ʨʽʚʥʽ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥʝʮʴ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʧʦʜʘʣʴʰʦʛʦ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʟôʷʩʫʚʘʥʥʷ. ʊʘʢʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʥʘʰʠʤʠ 

ʨʘʥʥʽʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʟʙʫʜʣʠʚʦʩʪʽ ʫʪʚʦʨʝʥʴ 

ʮʝʥʪʨʘʣʴʥʦʾ ʪʘ ʧʝʨʠʬʝʨʠʯʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʚʽʜ ʨʽʚʥʷ ʪʠʨʝʦʾʜʥʠʭ 

ʛʦʨʤʦʥʽʚ. 

ɼʣʷ ʙʽʣʴʰ ʨʝʪʝʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʙʫʜʣʠʚʦʩʪʽ ʩʧʠʥʥʦʤʦʟʢʦʚʠʭ 

ʨʝʬʣʝʢʪʦʨʥʠʭ ʜʫʛ ʥʘʤʠ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʧʦʢʘʟʥʠʢ ʭʨʦʥʘʢʩʽʾ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʟʘ ʫʤʦʚ ʛʽʧʦʪʠʨʝʦʾʜʥʦʛʦ ʩʪʘʥʫ ʚʽʥ ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ, ʘʣʝ ʮʽ 

ʟʤʽʥʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ ʥʝ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʠʤʠ (89,0Ñ3,0%; 

n=23; p>0,05). ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ, ʱʦ ʟʘ ʫʤʦʚ ʛʽʧʦʪʠʨʝʦʾʜʥʦʛʦ ʩʪʘʥʫ 

ʰʚʠʜʢʽʩʪʴ ʚʽʜʢʨʠʪʪʷ ʥʘʪʨʽʻʚʠʭ ʢʘʥʘʣʽʚ ʟʤʽʥʶʻʪʴʩʷ ʥʝʩʫʪʪʻʚʦ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʫʤʦʚ ʛʽʧʦʪʠʨʝʦʟʫ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻʪʴʩʷ ʟʙʫʜʣʠʚʽʩʪʴ 

ʤʦʥʦʩʠʥʘʧʪʠʯʥʠʭ ʨʝʬʣʝʢʪʦʨʥʠʭ ʜʫʛ, ʱʦ ʥʘʩʘʤʧʝʨʝʜ ʚʠʷʚʣʷʻʪʴʩʷ ʫ 

ʟʤʝʥʰʝʥʥʽ ʘʤʧʣʽʪʫʜʠ ʄʈ ɺʂ ʪʘ ʟʨʦʩʪʘʥʥʽ ʧʦʨʦʛʫ ʡʦʛʦ ʚʠʥʠʢʥʝʥʥʷ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆʌʀʃɸʂʊʀʏɽʉʂʆɻʆ ʀ ʊɽʈɸʇɽɺʊʀʏɽʉʂʆɻʆ 

ɼɽʁʉʊɺʀʗ ɻʀɼʈɸʊʀʈʆɺɸʅʅʆɻʆ ʌʋʃʃɽʈɽʅɸ ʉ60 ɺ ʋʉʃʆɺʀʗʍ 

ʉʊʈɽʇʊʆɿʆʊʆʎʀʅ-ʀʅɼʋʎʀʈʆɺɸʅʅʆɻʆ ɼʀɸɹɽʊɸ 

 

ʊʠʭʦʤʠʨʦʚ ɸ.ɸ.
1
, ʂʦʰʝʣʝʚʘ ʉ.ʉ.

1
, ʄʘʨʯʝʥʢʦ ɼ.ɻ.

1
,  

ɸʥʜʨʠʝʚʩʢʠʡ ɻ.ɺ.
2
, ʅʝʜʟʚʝʮʢʠʡ ɺ.ʉ.

1
  

1 ï ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ. 

2 ï  ʅʊʂ çʀʥʩʪʠʪʫʪ ʤʦʥʦʢʨʠʩʪʘʣʣʦʚè, ʀʉʄɸ ʅɸʅʋ, ʛ. ʍʘʨʴʢʦʚ. 

 
ɺ  ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʚʘʞʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʘʢʪʠʚʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ: ʜʠʩʙʘʣʘʥʩ ʤʝʞʜʫ ʧʨʦʦʢʩʠʜʘʥʪʘʤʠ ʠ 

ʘʥʪʠʦʢʠʩʣʠʪʝʣʷʤʠ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʠʟʙʳʪʢʫ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ. ʅʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ 

ʩʘʭʘʨʦʚ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʥʝʡʨʦʧʘʪʠʠ ʠ ʵʥʮʝʬʘʣʦʧʘʪʠʠ, 

ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʥʘʨʫʰʝʥʠʷʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʎʅʉ) ʫ 

ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ʍʠʤʠʯʝʩʢʠʝ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʟʛʘ ʧʨʠʚʦʜʷʪ 

ʢ ʨʝʘʢʪʠʚʥʦʤʫ ʛʣʠʦʟʫ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʤʫʩʷ ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʘʩʪʨʦʮʠʪʦʚ ʠ ʧʨʦʜʫʢʮʠʝʡ ʠʤʠ 

ʙʝʣʢʘ ʛʣʠʘʣʴʥʳʭ ʬʠʣʘʤʝʥʪʦʚ. ʅʘʜʝʞʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʨʝʘʢʪʠʚʥʦʡ ʛʣʠʠ ʩʣʫʞʠʪ 

ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʛʣʠʘʣʴʥʦʛʦ ʬʠʙʨʠʣʣʷʨʥʦʛʦ ʢʠʩʣʦʛʦ ʙʝʣʢʘ (ɻʌʂɹ). 

ʉʪʨʝʧʪʦʟʦʪʦʮʠʥ (ʉʊɿ)-ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʜʠʘʙʝʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʡ ʤʦʜʝʣʴʶ 

ʜʠʘʙʝʪʘ I ʪʠʧʘ, ʢʦʪʦʨʦʤʫ ʩʦʧʫʪʩʪʚʫʝʪ ʨʘʟʚʠʪʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʠʟʤʝʥʝʥʠʝ 

ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʦʨʛʘʥʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ɸʥʪʠʦʢʩʠʜʘʥʪʳ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʪʝʢʪʦʨʳ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤ ʜʠʩʙʘʣʘʥʩʦʤ. ʌʫʣʣʝʨʝʥ ï ʤʦʣʝʢʫʣʷʨʥʘʷ ʬʦʨʤʘ ʯʠʩʪʦʛʦ 

ʫʛʣʝʨʦʜʘ ï ʠ, ʦʩʦʙʝʥʥʦ, ʝʛʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʘʥʪʠʨʘʜʠʢʘʣʴʥʳʭ ʘʛʝʥʪʦʚ. ɻʠʜʨʘʪʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ ʥʘʪʠʚʥʦʛʦ ʬʫʣʣʝʨʝʥʘ ʉ60 

(ʉ60HyFn) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʳʡ ʢʦʤʧʣʝʢʩ çʬʫʣʣʝʨʝʥ-ʚʦʜʘè, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʥ ʮʝʣʳʡ ʨʷʜ ʧʦʟʠʪʠʚʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʚ ʤʦʜʝʣʷʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʘʪʦʣʦʛʠʡ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʦʚ 

ʉ60HyFn ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ (ʇʆʃ) ʠ ʦʢʠʩʣʠʪʝʣʴʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʙʝʣʢʦʚ ʚ ʧʝʯʝʥʠ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʪʝʧʝʥʠ ʨʝʘʢʪʠʚʥʦʩʪʠ 

ʘʩʪʨʦʮʠʪʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʩ ʉʊɿ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʤ ʜʠʘʙʝʪʦʤ. ʉʦʩʪʦʷʥʠʝ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʠʥʜʫʮʠʨʦʚʘʣʠ ʚʚʝʜʝʥʠʝʤ ʢʨʳʩʘʤ ʉʊɿ ʚ ʩʫʤʤʘʨʥʦʡ ʜʦʟʝ 50 ʤʛ/ʢʛ ʤʘʩʩʳ 

ʪʝʣʘ. ʉ60HyFn ʞʠʚʦʪʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʚʚʦʜʠʣʠ ʚ ʢʫʨʩʦʚʦʡ ʜʦʟʝ 0,3 ʤʛ/ʢʛ ʚ 

ʜʚʫʭ ʨʝʞʠʤʘʭ ï ʜʦ ʠ ʧʦʩʣʝ ʨʘʟʚʠʪʠʷ ʩʪʘʙʠʣʴʥʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ. ʉʊɿ-ʜʠʘʙʝʪ ʚʳʟʚʘʣ 

ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʇʆʃ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʙʝʣʢʦʚ ʚ ʧʝʯʝʥʠ ʢʨʳʩ, 

ʧʨʠ ʵʪʦʤ ʉ60HyFn ʧʨʦʷʚʠʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʵʬʬʝʢʪʳ ʢʘʢ ʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ ʨʝʞʠʤʘʭ ʚʚʝʜʝʥʠʷ. ɺ ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʩ ʜʠʘʙʝʪʦʤ ʪʘʢʞʝ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʇʆʃ ʠ ʢʘʨʙʦʥʠʣʠʨʦʚʘʥʥʳʭ ʙʝʣʢʦʚ, ʦʜʥʘʢʦ 

ʉ60HyFn ʦʢʘʟʘʣʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʪʦʣʴʢʦ ʧʨʠ ʝʛʦ ʚʚʝʜʝʥʠʠ ʞʠʚʦʪʥʳʤ ʧʦʩʣʝ ʨʘʟʚʠʪʠʷ 

ʛʠʧʝʨʛʣʠʢʝʤʠʠ. ɼʠʘʙʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʠʥʪʝʥʩʠʚʥʳʤ ʘʩʪʨʦʮʠʪʦʟʦʤ 

ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ 

ɻʌʂɹ. ʈʘʟʚʠʪʠʝ ʨʝʘʢʪʠʚʥʦʛʦ ʛʣʠʦʟʘ ʚ ʫʩʣʦʚʠʷʭ ʜʠʘʙʝʪ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʩʘ ʧʨʝʜʦʪʚʨʘʱʘʣʦʩʴ ʚ ʩʣʫʯʘʝ ʪʝʨʘʧʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉ60HyFn. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ, ʦʢʘʟʳʚʘʷ ʚʳʨʘʞʝʥʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ, ʛʝʧʘʪʦ- ʠ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʳʝ ʠ 

ʘʜʘʧʪʦʛʝʥʥʳʝ ʵʬʬʝʢʪʳ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʠʘʙʝʪʘ, ʬʫʣʣʝʨʝʥ ʚ ʧʨʠʤʝʥʝʥʥʦʡ 

ʜʦʟʝ ʥʝ ʫʩʪʨʘʥʷʣ ʧʦʩʣʝʜʩʪʚʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʉʊɿ ʥʘ ʢʣʝʪʢʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ ʠ ʧʦʵʪʦʤʫ ʥʝ ʧʨʦʷʚʣʷʣ ʩʘʭʘʨʦʩʥʠʞʘʶʱʝʛʦ ʵʬʬʝʢʪʘ, ʪ.ʝ. ʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʨʨʝʢʮʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉ60HyFn ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʥʦʯʘʩʪʠʮ ʛʠʜʨʘʪʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ ʬʫʣʣʝʨʝʥʘ ʉ60 ʚ ʢʘʯʝʩʪʚʝ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ ʨʘʟʚʠʪʠʠ ʜʠʘʙʝʪʘ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ. 
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ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʩʪʨʝʩʩ-ʣʠʤʠʪʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʩʠʩʪʝʤʘ ʵʥʜʦʛʝʥʥʳʭ ʦʧʠʦʠʜʥʳʭ ʧʝʧʪʠʜʦʚ. ɺʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʤʝʭʘʥʠʟʤʘʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʥʢʝʬʘʣʠʥʵʨʛʠʯʝʩʢʦʡ, 

ʨʝʥʠʥʘʥʛʠʦʪʝʥʟʠʥʦʚʦʡ ʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʘʥʛʠʦʪʝʥʟʠʥ-ʧʨʝʚʨʘʱʘʶʱʠʡ ʬʝʨʤʝʥʪ (ɸʇʌ) (ʂʬ 3.4.15.1). 

ʀʟʤʝʥʝʥʠʷ ʚ ʘʢʪʠʚʥʦʩʪʠ ɸʇʌ ʚ ʦʪʜʝʣʘʭ ʤʦʟʛʘ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʷʭ 

ʤʦʛʫʪ ʦʪʨʘʞʘʪʴ ʨʝʛʠʦʥʘʣʴʥʫʶ ʬʫʥʢʮʠʶ ʘʥʛʠʦʪʝʥʟʠʥ-ʦʙʨʘʟʫʶʱʝʡ ʩʠʩʪʝʤʳ ʚ 

ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɸʇʌ ʚ ʛʠʧʦʬʠʟʝ, 

ʦʪʜʝʣʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʛʠʧʦʪʘʣʘʤʫʩ, ʩʨʝʜʥʠʡ ʤʦʟʛ, ʛʠʧʧʦʢʘʤʧ, ʩʪʨʠʘʪʫʤ, 

ʙʦʣʴʰʠʝ ʧʦʣʫʰʘʨʠʷ) ʠ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʪʢʘʥʷʭ (ʥʘʜʧʦʯʝʯʥʠʢʠ ʠ 

ʩʝʤʝʥʥʠʢʠ) ʩʘʤʮʦʚ ʢʨʳʩ ʚ ʜʠʥʘʤʠʢʝ ʦʩʪʨʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʙʦʣʝʚʦʛʦ ʩʪʨʝʩʩʘ 

(ʕɹʉ). ʂʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ ʩʘʤʮʳ ʢʨʳʩ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʝʩʷ 

ʩʪʨʝʩʩʫ.  

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɸʇʌ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʚ ʩʪʨʠʘʪʫʤʝ ʠ ʛʠʧʦʬʠʟʝ ʯʝʨʝʟ 4 ʯʘʩʘ ʧʦʩʣʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʕɹʉ ʥʘ 28 % (ʨ<0,01) ʠ 32 % (ʨ<0,01) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʝʨʦʷʪʥʦ, 

ʯʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʤʝʤʙʨʘʥ ʠ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠʦʥʦʚ ʥʘʪʨʠʷ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʪʦʨʤʦʞʝʥʠʝ ʩʠʥʪʝʟʘ ɸʇʌ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʫʥʢʮʠʠ ʩʝʤʝʥʥʠʢʦʚ ʤʦʜʫʣʠʨʫʶʪʩʷ ʦʧʠʦʠʜʥʳʤʠ ʧʝʧʪʠʜʘʤʠ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʩʪʨʦʛʦ ʕɹʉ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʉʪʨʫʢʪʫʨʘ ʵʥʢʝʬʘʣʠʥʘ ʪʘʢʦʚʘ, ʯʪʦ ɸʇʌ ʤʦʞʝʪ ʨʘʩʱʝʧʣʷʪʴ ʠʭ ʜʦ ʜʠ- ʠ 

ʪʨʠʧʝʧʪʠʜʦʚ. ʆʙʥʘʨʫʞʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɸʇʌ ʚ ʩʝʤʝʥʥʠʢʘʭ 

ʯʝʨʝʟ 0,5 ʯʘʩʘ (ʥʘ 51 %, ʨ<0,05) ʧʦʩʣʝ ʦʩʪʨʦʛʦ ʕɹʉ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝ 

ʦʙʨʘʪʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʧʠʦʠʜʥʳʭ ʧʝʧʪʠʜʦʚ, ʠ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ, ʚʳʟʚʘʥʥʦʛʦ ʩʪʨʝʩʩʦʤ, ʧʦʚʳʰʝʥʥʦʛʦ ʙʘʣʘʥʩʘ 

ʦʧʠʦʠʜʥʳʭ ʧʝʧʪʠʜʦʚ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɸʇʌ ʚ 

ʩʝʤʝʥʥʠʢʘʭ ʯʝʨʝʟ 4, 24 ʠ 72 ʯʘʩʘ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʟʘʤʝʜʣʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʠʥʘʢʪʠʚʘʮʠʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʚ ʦʪʚʝʪ ʥʘ ʩʪʨʝʩʩ-ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʡʨʦʧʝʧʪʠʜʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʩʪʨʦʛʦ ʕɹʉ ʠʟʤʝʥʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ɸʇʌ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʠʭ ʫʯʘʩʪʠʷ ʚ ʧʨʦʮʝʩʩʘʭ 

ʩʠʥʪʝʟʘ ʠ/ʠʣʠ ʜʝʛʨʘʜʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʪʨʝʩʩ-ʣʠʤʠʪʠʨʫʶʱʠʭ ʩʠʩʪʝʤ.  
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ɻɽʇɸʊʀʊʋ ʉ 

 

ʆ. ɿ. ʌʦʤʝʥʢʦ, ɻ. ɸ. ʋʰʘʢʦʚʘ 

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, olfom_da@mail.ru 

  

ʇʨʠ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʧʝʯʽʥʢʠ ʫ ʭʚʦʨʠʭ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ 

ʧʝʯʽʥʢʦʚʘ ʝʥʮʝʬʘʣʦʧʘʪʽʷ (ʇɽ) ï ʢʦʤʧʣʝʢʩ ʧʦʪʝʥʮʽʡʥʦ ʟʚʦʨʦʪʥʠʭ ʧʩʠʭʽʯʥʠʭ ʪʘ 

ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ. ɺʦʥʘ ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʷʢ ʛʦʩʪʨʦʾ, ʪʘʢ ʽ 

ʢʦʤʧʝʥʩʦʚʘʥʦʾ ʬʦʨʤʠ. ʈʦʟʚʠʪʦʢ ʇɽ ʧʦʚôʷʟʘʥʠʡ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʥʝʡʨʦʪʦʢʩʠʯʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʦʙôʻʢʪʦʤ ʜʽʾ ʷʢʠʭ ʻ ʘʩʪʨʦʛʣʽʷ ʎʅʉ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʘʩʪʨʦʛʣʽʾ ʟʘʟʚʠʯʘʡ ʦʮʽʥʶʶʪʴ ʟʘ ʨʽʚʥʝʤ ʛʣʽʘʣʴʥʠʭ 

ʧʨʦʪʝʾʥʽʚ ï ʛʣʽʘʣʴʥʦʛʦ ʬʽʙʨʠʣʷʨʥʦʛʦ ʢʠʩʣʦʛʦ ʙʽʣʢʫ  (ɻʌʂɹ) ʪʘ ʢʘʣʴʮʽʡ-

ʟʚôʷʟʫʶʯʦʛʦ ʙʽʣʢʫ S100-b. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʫ 

ʤʦʟʢʫ ʱʫʨʽʚ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʭʨʦʥʽʯʥʦʛʦ ʛʝʧʘʪʠʪʫ ʉ (ʍɻʉ). 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʦʟʦʢ  ʱʫʨʽʚ, ʫ ʷʢʠʭ ʤʦʜʝʣʶʚʘʚʩʷ ʍɻʉ ʧʽʜ 

ʜʽʻʶ CCl4, ʘʜôʶʚʘʥʪʘ ʌʨʝʡʥʜʘ ʪʘ ʽʤʫʨʘʥʘ, ʷʢʽ ʚʚʦʜʠʣʠʩʷ ʟʛʽʜʥʦ 

ʟʘʧʘʪʝʥʪʦʚʘʥʦʾ ʩʭʝʤʠ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 14 ʱʫʨʽʚ ʣʽʥʽʾ ɺʽʩʪʘʨ 

ʚʘʛʦʶ 170-220 ʛ. ʊʚʘʨʠʥʠ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 2 ʛʨʫʧʠ: ʢʦʥʪʨʦʣʴʥʫ (n=7) ʪʘ ʟ 

ʤʦʜʝʣʣʶ ʍɻʉ (n=7). ʅʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʪʚʘʨʠʥ ʧʝʨʝʚʽʨʷʣʠ ʚʘʛʫ ʪʽʣʘ, 

ʧʩ̔ʣʷ ʮʴʦʛʦ ʜʝʢʘʧʽʪʫʚʘʣʠ ʧʽʜ ʩʣʘʙʢʠʤ ʥʘʨʢʦʟʦʤ (ʽʟʦʬʫʨʘʥ). ʄʦʟʦʢ ʟʚʘʞʫʚʘʣʠ 

ʪʘ ʨʦʟʜʽʣʷʣʠ ʥʘʚʧʽʣ. ʆʜʥʫ ʧʦʣʦʚʠʥʫ ʬʽʢʩʫʚʘʣʠ ʫ ʨʦʟʯʠʥʽ ɹʫʝʥʘ ʪʘ ʫ 

ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ɿ ʜʨʫʛʦʾ 

ʯʘʩʪʠʥʠ ʚʠʜʽʣʷʣʠ ʯʦʪʠʨʠ ʚʽʜʜʽʣʠ: ʛʽʧʦʢʘʤʧ (ɻ), ʤʦʟʦʯʦʢ (ʄ), ʩʝʥʩʦʨʥʫ 

ʯʘʩʪʠʥʫ (ʉ), ʪʘʣʘʤʫʩ ʪʘ ʛʽʧʦʪʘʣʘʤʫʩ (ʊ), ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ. ʂʽʣʴʢʽʩʪʴ ɻʌʂɹ ʪʘ 

S100-b ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʽʥʛʽʙʽʪʦʨʥʦʛʦ 

ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʤʝʪʦʜʫ.  

ʂʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʥʦʛʦ ɻʌʂɹ ʚ ʛʨʫʧʽ ʍɻʉ ʙʫʣʘ ʟʤʝʥʰʝʥʘ ʫ ʚʩʽʭ 

ʚʽʜʜʽʣʘʭ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 63% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʪʚʘʨʠʥ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʬʽʣʘʤʝʥʪʥʦʛʦ ɻʌʂɹ ʟʤʽʥʶʚʘʣʘʩʴ ʨʽʟʥʦʧʣʘʥʦʚʝ: ʟʤʝʥʰʫʚʘʣʘʩʴ 

(ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 43%) ʫ ʤʦʟʦʯʢʫ ʡ ʪʘʣʘʤʫʩʽ/ʛʽʧʦʪʘʣʘʤʫʩʽ, ʪʘ ʟʙʽʣʴʰʫʚʘʣʘʩʴ 

ʥʘ 48% ʫ ʛʽʧʦʢʘʤʧʽ. ɿʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʨʦʪʝʾʥʫ S100-b ʚʽʜʙʫʣʠʩʷ ʫ 

ʩʝʥʩʦʨʥʦʤʫ ʚʽʜʜʽʣʽ (ʟʙʽʣʴʰʝʥʥʷ ʥʘ 10 %), ʪʘ ʫ ʛʽʧʦʢʘʤʧʽ (ʟʤʝʥʰʝʥʥʷ ʥʘ 25%). 

ʇʨʦʚʝʜʝʥʠʡ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʘʩʪʨʦʮʠʪʠ ʫ ʤʦʟʢʫ ʱʫʨʽʚ 

ʤʦʜʝʣʴʥʦʾ ʛʨʫʧʠ ʍɻʉ ʚʪʨʘʪʠʣʠ ʭʘʨʘʢʪʝʨʥʫ ʟʽʨʯʘʩʪʫ ʬʦʨʤʫ, ʤʘʣʠ ʧʨʦʷʚʠ 

ʥʘʙʨʷʢʫ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʍɻʉ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʦʨʛʘʥʽʟʘʮʽʷ ʮʠʪʦʩʢʝʣʝʪʫ ʘʩʪʨʦʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ.  
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ʇʆɺɽʈʍʅɯ ʇʆʃɯʄʆʈʌʅʆʗɼɽʈʅʀʍ ʃɽʁʂʆʎʀʊɯɺ  

 

ɯʨʠʥʘ ɹʨʦʜʷʢ, ɸʥʜʨʽʡ ɻʥʘʪʫʰ, ɯʨʠʥʘ ʌʝʨʝʥʮ, ʅʘʪʘʣʽʷ ʉʠʙʽʨʥʘ  

ʂʘʬʝʜʨʘ ʙʽʦʭʽʤʽʾ ʙʽʦʣʦʛʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, e-mail: brodyak_iryna@yahoo.com 

 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ 

(ʎɼ) ʻ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ, ʛʝʤʦʜʠʥʘʤʽʯʥʽ ʨʦʟʣʘʜʠ, 

ʧʦʨʫʰʝʥʥʷ ʘʜʛʝʟʠʚʥʦʾ, ʘʛʨʝʛʘʮʽʡʥʦʾ ʪʘ ʤʽʛʨʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ, ʷʢʽ ʻ 

ʫʟʘʣʝʞʥʝʥʠʤʠ ʚʽʜ ʾʭʥʴʦʛʦ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ. ɺʫʛʣʝʚʦʜʩʧʝʮʠʬʽʯʥʽ 

ʚʟʘʻʤʦʜʽʾ ʫ ʨʝʛʫʣʷʮʽʾ ʢʣʽʪʠʥʥʠʭ ʬʫʥʢʮʽʡ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤʠ, ʪʦʤʫ ʱʦ ʥʘ 

ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʛʣʽʢʦʣʽʛʘʥʜʥʠʭ ʩʪʨʫʢʪʫʨ. ɼʣʷ 

ʟôʷʩʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʝʨʝʙʫʜʦʚ ʛʣʽʢʦʢʦʥôʶʛʘʪʽʚ 

ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʣʝʢʪʠʥʠ. ʗʢ ʤʦʣʝʢʫʣʷʨʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʟʦʥʜʠ ʣʝʢʪʠʥʠ ʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʫʭʣʠʚʽʩʪʴ ʤʝʤʙʨʘʥʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʪʘ 

ʾʭʥʶ ʚʟʘʻʤʦʜʽʶ ʟ ʝʬʝʢʪʦʨʘʤʠ. ʉʧʝʮʽʘʣʽʟʘʮʽʷ ʨʝʮʝʧʪʦʨʽʚ ʜʦ ʨʽʟʥʠʭ ʣʝʢʪʠʥʽʚ, 

ʦʟʥʘʢʦʶ ʷʢʦʾ ʻ ʝʢʩʧʦʥʫʚʘʥʥʷ ʦʜʥʠʭ, ʤʘʩʢʫʚʘʥʥʷ ʘʙʦ ʽʥʪʝʨʥʘʣʽʟʘʮʽʷ ʽʥʰʠʭ 

ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʢʣʽʪʠʥʥʠʭ ʚʟʘʻʤʦʜʽʡ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ 

ʧʘʪʦʣʦʛʽʾ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʪʘ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ 

ʛʣʽʢʦʧʨʦʪʝʾʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʛʨʘʥʫʣʦʮʠʪʽʚ (ʅɻ) ʫ ʥʦʨʤʽ ʪʘ ʟʘ 

ʫʤʦʚ ʎɼ 1-ʛʦ ʪʠʧʫ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʣʠ ʣʝʢʪʠʥ ʯʦʨʥʦʾ ʙʫʟʠʥʠ (SNA) ʪʘ 

ʣʝʢʪʠʥ ʟʘʨʦʜʢʽʚ ʧʰʝʥʠʮʽ (WGA), ʷʢʽ ʧʨʦʷʚʣʷʶʪʴ ʦʜʥʘʢʦʚʫ ʤʦʥʦʩʘʭʘʨʠʜʥʫ 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ (ʜʦ N-ʘʮʝʪʠʣʥʝʡʨʘʤʽʥʦʚʦʾ ʢʠʩʣʦʪʠ), ʘʣʝ ʨʽʟʥʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ 

ʜʦ ʪʦʧʦʣʦʛʽʯʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʜʘʥʦʛʦ ʚʫʛʣʝʚʦʜʫ ʚ ʨʦʟʛʘʣʫʞʝʥʠʭ 

ʦʣʽʛʦʩʘʭʘʨʠʜʥʠʭ ʣʘʥʮʶʛʘʭ. ɺʠʨʽʰʘʣʴʥʘ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʠʙʽʨʢʦʚʦʩʪʽ 

ʟʚô̫ ʟʫʚʘʥʥʷ ʣʝʢʪʠʥʫ SNA ʥʘʣʝʞʠʪʴ ʩʽʘʣʦʛʣʽʢʘʥʘʤ ʟ ʢʽʥʮʝʚʠʤʠ 

ʜʠʩʘʭʘʨʠʜʥʠʤʠ ʟʘʣʠʰʢʘʤʠ ʩʽʘʣʦʚʘ ʢʠʩʣʦʪʘ ï D-ʛʘʣʘʢʪʦʟʘ ʽ ʩʽʘʣʦʚʘ ʢʠʩʣʦʪʘ 

ï N-ʘʮʝʪʠʣ-D-ʛʘʣʘʢʪʦʟʘʤʽʥ, ʘ ʣʝʢʪʠʥʫ WGA ï ʜʚʦʭʘʥʪʝʥʥʠʤ 

ʦʣʽʛʦʩʘʭʘʨʠʜʘʤ, ʷʢʽ ʥʘ ʢʽʥʮʷʭ ʽ ʚ ʩʝʨʝʜʠʥʽ ʣʘʥʮʶʛʽʚ ʤʽʩʪʷʪʴ ʩʽʘʣʦʚʽ ʢʠʩʣʦʪʠ.  

ʉʪʫʧʽʥʴ ʘʛʨʝʛʘʮʽʾ ʅɻ ʫ ʥʦʨʤʽ ʙʫʚ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ ʷʢ ʧʽʜ ʚʧʣʠʚʦʤ 

ʣʝʢʪʠʥʫ WGA, ʪʘʢ ʽ ʣʝʢʪʠʥʫ SNA, ʧʨʦʪʝ ʰʚʠʜʢʽʩʪʴ WGA ï ʽʥʜʫʢʦʚʘʥʦʾ 

ʘʛʨʝʛʘʮʽʾ ʛʨʘʥʫʣʦʮʠʪʽʚ ʙʫʣʘ ʫ 3 ʨʘʟʠ ʚʠʱʦʶ ʟʘ ʰʚʠʜʢʽʩʪʴ SNAï ʽʥʜʫʢʦʚʘʥʦʾ 

ʘʛʨʝʛʘʮʽʾ. ʈʽʚʝʥʴ ʘʛʨʝʛʘʮʽʾ ʅɻ ʟʘ ʫʤʦʚ ʎɼ 1-ʛʦ ʪʠʧʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ WGA 

ʟʨʦʩʪʘʚ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʩʧʦʥʫʚʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ 

ʢʣʽʪʠʥ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʭ ʮʴʦʤʫ ʣʝʢʪʠʥʫ ʛʣʽʢʦʢʦʥ'ʶʛʘʪʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʷʢ ʥʘ 

ʜʠʥʘʤʽʯʥʽ, ʪʘʢ ʽ ʥʘ ʢʽʥʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʮʝʩʫ ʘʛʨʝʛʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʦʚʝʨʭʥʷ ʥʝʡʪʨʦʬʽʣʽʚ ʧʨʠ ʜʘʥʽʡ ʧʘʪʦʣʦʛʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʨʘʞʝʥʠʤ 

ʧʝʨʝʨʦʟʧʦʜʽʣʦʤ N-ʘʮʝʪʠʣʥʝʡʨʘʤʽʥʦʚʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʫ ʩʪʨʫʢʪʫʨʽ 

ʛʣʽʢʦʧʨʦʪʝʾʥʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʭ ʜʦ ʣʝʢʪʠʥʽʚ SNA ʽ WGA. 

(ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʽʜʪʨʠʤʘʥʽ ʛʨʘʥʪʦʤ West-Ukrainian BioMedical Research 

Center, 2007-2008 ʨʨ.). 
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ʅɽɿɺʀʏʅɯ ɻɼʌ-ʆɹʄɯʅʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɺʂʆʈʆʏɽʅʆɰ 

ʌʆʈʄʀ ʌɸʂʊʆʈɸ ɽʃʆʅɻɸʎɯɰ ʊʈɸʅʉʃʗʎɯɰ eEF1A1 ð ɸʅɸʃʆɻɸ 

ʆʅʂʆɹɯʃʂʋ PTI-1 

 

ɼʤʠʪʨʦ ɺʣʘʩʝʥʢʦ 

 

ɯʥʩʪʠʪʫʪ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʽ ʛʝʥʝʪʠʢʠ ʅɸʅʋ, 

ʤ.ʂʠʾʚ, ʚʫʣ. ɿʘʙʦʣʦʪʥʦʛʦ, 150, 03143, dmitriyvs@yahoo.com 

 

ʌʘʢʪʦʨ ʝʣʦʥʛʘʮʽʾ ʪʨʘʥʩʣʷʮʽʾ 1ɸ (eEF1A) ʻ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ɻʊʌʘʟʥʠʤ ʙʽʣʢʦʤ. ʁʦʛʦ ʢʘʥʦʥʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʚʚʘʞʘʻʪʴʩʷ ʪʨʘʥʩʧʦʨʪ 

ʘʤʽʥʦʘʮʠʣ-ʪʈʅʂ ʜʦ A ʩʘʡʪʫ ʨʠʙʦʩʦʤʠ ʚ ʮʠʢʣʽ ʝʣʦʥʛʘʮʽʾ ʪʨʘʥʩʣʷʮʽʾ. ɸʣʝ ʦʢʨʽʤ 

ʮʽʻʾ, ʜʦʩʠʪʴ ʜʦʙʨʝ ʚʠʚʯʝʥʦʾ ʽ ʟʨʦʟʫʤʽʣʦʾ ʬʫʥʢʮʽʾ, eEF1A ʤʘʻ ʮʽʣʠʡ ʩʧʝʢʪʨ 

ʥʝʢʘʥʦʥʽʯʥʠʭ ʬʫʥʢʮʽʡ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʢʣʽʪʠʥʥʦʛʦ 

ʮʠʢʣʫ, ʦʨʛʘʥʽʟʘʮʽʷ ʮʠʪʦʩʢʝʣʝʪʫ, ʫʙʽʢʚʽʪʠʥ-ʟʘʣʝʞʥʠʡ ʧʨʦʪʝʦʣʽʟ ʙʽʣʢʽʚ, 

ʘʧʦʧʪʦʟ, ʽ ʥʘʨʝʰʪʽ, ʫʯʘʩʪʴ ʫ ʢʘʥʮʝʨʦʛʝʥʟʽ. ʑʦʜʦ ʦʩʪʘʥʥʴʦʾ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʬʫʥʢʮʽʡ, ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʜʦʩʠʪʴ ʩʫʧʝʨʝʯʣʠʚʽ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʦʢʘʟʘʥʦ ʽʩʥʫʚʘʥʥʷ ʤʘʞʦʨʥʦʛʦ ʦʥʢʦʛʝʥʫ 

ʢʘʨʮʠʥʦʤʠ ʧʨʦʩʪʘʪʠ, PTI-1, ʷʢʠʡ ʢʦʜʫʻ ʙʽʣʦʢ, ʛʦʤʦʣʦʛʽʯʥʠʡ ʜʦ ʧʝʨʰʦʾ 

ʽʟʦʬʦʨʤʠ eEF1A (eEF1A1). ɯʥʛʽʙʫʚʘʥʥʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʫ PTI-1 ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʭʥʦʣʦʛʽʾ siRNA, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʝʚʝʨʩʽʾ ʢʣʽʪʠʥ ʨʘʢʫ ʧʨʦʩʪʘʪʠ ʜʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʝʥʦʪʠʧʫ. ʇʨʦʪʝ, ʤʝʭʘʥʽʟʤ ʫʯʘʩʪʽ PTI-1 ʫ ʨʦʟʚʠʪʢʫ ʢʘʨʮʠʥʦʤʠ 

ʧʨʦʩʪʘʪʠ ʜʦʩʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʽʜʦʤʠʤ. 

ɹʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʴ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʧʨʦʜʫʢʪ ʛʝʥʫ PTI-1 ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʧʦʤʠʣʢʠ ʪʨʘʥʩʣʷʮʽʾ, ʦʩʢʽʣʴʢʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ eEF1A1, ʫ ʥʴʦʛʦ 

ʚʽʜʩʫʪʥʷ ʯʘʩʪʠʥʘ ɻʊʌ-ʟʚô̫ ʟʫʶʯʦʛʦ ʜʦʤʝʥʫ. 

ʅʘʤʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʘʥʘʣʦʛ ʙʽʣʢʫ PTI-1, ʰʣʷʭʦʤ ʤô̫ ʢʦʛʦ 

ʧʨʦʪʝʦʣʽʪʠʯʥʦʛʦ ʚʽʜʱʝʧʣʝʥʥʷ N-ʢʽʥʮʝʚʦʾ ʯʘʩʪʠʥʠ eEF1A1 (ȹeEF1A1). 

ʇʦʢʘʟʘʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʽ ʽʦʥʥʽ ʫʤʦʚʠ ʜʣʷ ʫʯʘʩʪʽ ʙʽʣʢʫ ȹeEF1A1 ʚ ʩʠʩʪʝʤʽ 

ʪʨʘʥʩʣʷʮʽʾ in vitro ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʘʤʦʛʦ eEF1A1. ɸʢʪʠʚʥʽʩʪʴ ȹeEF1A1 ʚ ʩʠʩʪʝʤʽ ʪʨʘʥʩʣʷʮʽʾ ʧʦʣʽ(ʋ) ʙʫʣʘ 

ʧʨʠʙʣʠʟʥʦ ʥʘ 40% ʥʠʞʯʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ eEF1A1. 

ʄʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʦʙʤʽʥʫ ɻɼʌ ʚ ʤʦʣʝʢʫʣʽ ȹeEF1A1 ʻ 

ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʦʶ, ʱʦ ʬʘʢʪʦʨʠ ʦʙʤʽʥʫ ʥʫʢʣʝʦʪʠʜʽʚ ʥʝ ʧʨʠʩʢʦʨʶʶʪʴ ʮʝʡ 

ʧʨʦʮʝʩ, ʷʢ ʫ ʚʠʧʘʜʢʫ ʧʦʚʥʦʨʦʟʤʽʨʥʦʛʦ eEF1A1. 

ʎʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ PTI-1 ʚʽʜ 

eEF1A ʫ ʧʨʦʮʝʩʽ ʙʽʦʩʠʥʪʝʟʫ ʙʽʣʢʫ ʚ ʢʣʽʪʠʥʽ, ʱʦ ʤʦʞʝ ʩʪʘʪʠ ʢʣʶʯʝʤ ʫ 

ʨʦʟʫʤʽʥʥʽ ʤʝʭʘʥʽʟʤʫ ʡʦʛʦ ʫʯʘʩʪʽ ʫ ʢʘʥʮʝʨʦʛʝʥʝʟʽ. 
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ʇʈʆʊɽʆʃʀʊʀʏɽʉʂʀɽ ʇʈʆʀɿɺʆɼʅʓɽ ʇʃɸɿʄʀʅʆɻɽʅɸ ɺ 

ʇɸʊʆɻɽʅɽɿɽ ʆʅʂʆʃʆɻʀʏɽʉʂʀʍ ɿɸɹʆʃɽɺɸʅʀʁ 

 

ʅʘʪʘʣʴʷ ɿʘʡʮʝʚʘ, ʖʣʠʷ ʂʣʳʩʴ 

 

ɻʋ ʀʥʩʪʠʪʫʪ ʦʪʦʣʘʨʠʥʛʦʣʦʛʠʠ ʠʤʝʥʠ ʧʨʦʬ. ɸ.ʀ. ʂʦʣʦʤʠʡʯʝʥʢʘ 

ɸʄʅ ʋʢʨʘʠʥʳ, 03680 ʂʠʝʚ, ʫʣ. ɿʦʦʣʦʛʠʯʝʩʢʘʷ, 3 

verevka@biochem.kiev.ua 

 

ʇʨʦʮʝʩʩʳ ʨʦʩʪʘ ʨʘʢʦʚʦʡ ʦʧʫʭʦʣʠ, ʠʥʚʘʟʠʠ ʠ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ 

ʦʧʦʩʨʝʜʦʚʘʥʳ ʯʨʝʟʤʝʨʥʦʡ ʘʢʪʠʚʘʮʠʝʡ ʚʩʝʭ ʧʷʪʠ ʢʣʘʩʩʦʚ ʚʥʝʢʣʝʪʦʯʥʳʭ ʠ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʧʨʦʪʝʠʥʘʟ ï ʘʩʧʘʨʘʛʠʥʦʚʳʭ, ʮʠʩʪʝʠʥʦʚʳʭ, ʩʝʨʠʥʦʚʳʭ, 

ʪʨʝʦʥʠʥʦʚʳʭ ʠ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨʥʦ 

ʫʱʝʨʙʥʳʭ ʙʝʣʢʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʥʝʦʙʦʩʥʦʚʘʥʥʦʤʫ, ʧʨʦʪʝʦʣʠʟʫ. ɺ ʨʷʜʫ ʧʦʜʦʙʥʳʭ ʙʝʣʢʦʚ ʦʩʦʙʦʝ ʤʝʩʪʦ 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʤ ʧʨʦʠʟʚʦʜʥʳʤ ʧʣʘʟʤʠʥʦʛʝʥʘ ï ʧʨʦʬʝʨʤʝʥʪʘ 

ʢʣʶʯʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʫ ʢʨʦʚʠ ʧʣʘʟʤʠʥʘ 

(ʂ.ʌ.3.4.21.7). ʇʨʠʩʫʱʠʡ ʜʘʥʥʦʤʫ ʬʝʨʤʝʥʪʫ ʫʥʠʢʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

ʘʜʛʝʟʠʚʥʳʭ, ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʠ ʘʢʪʠʚʘʪʦʨʥʳʭ ʩʚʦʡʩʪʚ ʦʙʫʩʣʦʚʣʝʥ 

ʩʚʦʝʦʙʨʘʟʥʦʡ ʤʫʣʴʪʠʜʦʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʚʢʣʶʯʘʶʱʝʡ ʢʘʢ ʪʠʧʠʯʥʫʶ 

ʪʨʠʧʩʠʥ-ʧʦʜʦʙʥʫʶ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʫʶ ʯʘʩʪʴ, ʪʘʢ ʠ ʛʨʫʧʧʫ ʠʟ ʧʷʪʠ 

ʚʳʩʦʢʦʛʦʤʦʣʦʛʠʯʥʳʭ ʢʨʠʥʛʣʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʧʝʮʠʬʠʯʝʩʢʦʝ 

ʩʚʷʟʳʚʘʥʠʝ ʧʨʦʬʝʨʤʝʥʪʘ ʩ ʬʠʙʨʠʥʦʚʦʡ ʩʝʪʴʶ ʠ ʙʳʩʪʨʫʶ ʠʥʘʢʪʠʚʘʮʠʶ 

ʩʚʦʙʦʜʥʦʛʦ ʧʣʘʟʤʠʥʘ Ŭ2-ʘʥʪʠʧʣʘʟʤʠʥʦʤ. ɺʩʣʝʜʩʪʚʠʝ ʧʦʜʦʙʥʦʛʦ ʩʪʨʦʝʥʠʷ 

ʤʦʣʝʢʫʣʘ ʧʣʘʟʤʠʥʦʛʝʥʘ (ʧʣʘʟʤʠʥʘ) ʚ ʫʩʣʦʚʠʷʭ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ 

ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʡ ñʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʚʩʧʳʰʢʠò ʬʦʨʤʠʨʫʝʪ ʦʪʜʝʣʴʥʳʝ 

ʬʨʘʛʤʝʥʪʳ, ʩʦʭʨʘʥʷʶʱʠʝ ʦʪʜʝʣʴʥʳʝ ʩʫʙʜʦʤʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʦʥʢʦʛʝʥʝʟʘ. ʊʘʢ, ʧʨʦʜʫʮʠʨʫʝʤʘʷ ʦʧʫʭʦʣʴʶ ʛʨʫʧʧʘ 

ʢʨʠʥʛʣ-ʩʦʜʝʨʞʘʱʠʭ ʬʨʘʛʤʝʥʪʦʚ ʧʣʘʟʤʠʥʦʛʝʥʘ, ʦʙʳʯʥʦ ʥʘʟʳʚʘʝʤʳʭ 

ʘʥʛʠʦʩʪʘʪʠʥʦʤ, ʚʢʣʶʯʘʝʪ ʬʨʘʛʤʝʥʪʳ ʂ1-3, ʂ2-3, ʂ1-4, ʂ1-4.85, ʂ1-5 ʠ 

ʦʪʜʝʣʴʥʳʝ ʢʨʠʥʛʣʳ ʧʣʘʟʤʠʥʦʛʝʥʘ ʠ ʩʧʦʩʦʙʥʘ ʵʬʬʝʢʪʠʚʥʦ ʫʛʥʝʪʘʪʴ ʧʨʦʮʝʩʩʳ 

ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʠ ʨʦʩʪʘ ʤʝʪʘʩʪʘʟʦʚ. ɺ ʦʩʥʦʚʝ ʠʭ ʜʝʡʩʪʚʠʷ ʣʝʞʠʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʧʣʘʟʤʠʥʦʛʝʥʦʤ ʟʘ ʫʯʘʩʪʢʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʝʦʙʦʩʥʦʚʘʥʥʦʡ ʩʦʨʙʮʠʠ ʠ ʘʢʪʠʚʘʮʠʠ. ɺʚʠʜʫ ʦʯʝʚʠʜʥʦʡ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ ʢʨʠʥʛʣ-

ʩʦʜʝʨʞʘʱʠʭ ʘʥʛʠʦʩʪʘʪʠʥʦʚ ʫʜʝʣʷʝʪʩʷ ʦʛʨʦʤʥʦʝ ʚʥʠʤʘʥʠʝ, ʦʜʥʘʢʦ ʥʝ 

ʤʝʥʴʰʝʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʠ ʣʠʰʝʥʥʘʷ ʢʨʠʥʛʣʦʚ, ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ 

ʯʘʩʪʴ. ʆʪʩʫʪʩʪʚʠʝ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʢʨʠʥʛʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʧʨʝʚʨʘʱʘʝʪ 

ʝʝ ʚ ʥʠʟʢʦʩʝʣʝʢʪʠʚʥʫʶ ʪʨʠʧʩʠʥ-ʧʦʜʦʙʥʫʶ ʧʨʦʪʝʠʥʘʟʫ ʩ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʥʳʤʠ ʦʪ ʠʥʪʘʢʪʥʦʛʦ ʧʣʘʟʤʠʥʘ. ʕʪʦ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʧʨʠʚʦʜʠʪ ʢ ʫʩʫʛʫʙʣʝʥʠʶ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʡ 

ʘʢʪʠʚʘʪʦʨʥʦ-ʠʥʛʠʙʠʪʦʨʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ, ʩ ʜʨʫʛʦʡ ʞʝ - ʩʦʟʜʘʝʪ ʥʦʚʳʝ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʩʣʝʜʥʠʭ.  
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ʇʝʯʽʥʢʘ ʻ ʦʨʛʘʥʦʤ, ʫ ʷʢʦʤʫ ʟʘ ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʪʝʨʘʧʽʾ ʤʝʪʘʙʦʣʽʟʫʶʪʴʩʷ 

ʙʽʣʴʰʽʩʪʴ ʮʠʪʦʩʪʘʪʘʢʽʚ. ʎʠʩʧʣʘʪʠʥ ʻ ʚʽʜʦʤʠʤ ʝʬʝʢʪʠʚʥʠʤ ʧʨʦʪʠʧʫʭʣʠʥʥʠʤ 

ʧʨʝʧʘʨʘʪʦʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʦʥʢʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. ʆʜʥʘʢ, ʧʦʨʷʜ ʟ 

ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʮʝʡ ʧʨʝʧʘʨʘʪ ʚʦʣʦʜʽʻ ʮʠʪʦʪʦʢʩʠʯʥʦʶ ʜʽʻʶ ʥʘ 

ʥʦʨʤʘʣʴʥʽ ʪʢʘʥʠʥʠ ʧʝʯʽʥʢʠ. ʋ ʥʘʰʠʭ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʦʪʘʭ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʢʣʘʩʪʝʨʥʽ ʩʧʦʣʫʢʠ ʨʝʥʽʶ ʧʨʦʷʚʣʷʶʪʴ ʘʥʪʠʨʘʜʠʢʘʣʴʥʫ, ʘʥʪʠʛʝʤʦʣʽʪʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʦʜʝʣʷʭ in vitro, in vivo ʪʘ ʻ ʙʽʦʭʽʤʽʯʥʠʤʠ ʤʦʜʫʣʷʪʦʨʘʤʠ 

ʮʠʩʧʣʘʪʠʥʫ, ʪʦʙʪʦ ʧʽʜʩʠʣʶʶʪʴ ʡʦʛʦ ʜʽʶ ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʥʠʞʝʥʥʷʤ 

ʪʦʢʩʠʯʥʦʩʪʽ. ʋ ʧʦʜʘʣʴʰʠʭ ʥʘʰʠʭ ʨʦʙʦʪʘʭ ʪʘʢʦʞ ʙʫʣʦ ʟôʷʩʦʚʘʥʦ, ʱʦ ʚʚʝʜʝʥʥʷ 

ʢʣʘʩʪʝʨʠʥʭ ʩʧʦʣʫʢ ʨʝʥʽʶ ʨʘʟʦʤ ʽʟ ʮʠʩʧʣʘʪʠʥʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ʧʝʯʽʥʢʠ. ʋ ʧʦʰʫʢʘʭ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʚʦʾ 

ʧʨʦʪʠʧʫʭʣʠʥʥʦʾ ʩʠʩʪʝʤʠ ʨʝʥʽʡ-ʧʣʘʪʠʥʘ ʤʠ ʟʘʩʪʦʩʦʚʫʻʤʦ ʥʦʚʽ ʣʽʧʦʩʦʤʥʽ 

ʬʦʨʤʠ ʩʧʦʣʫʢ ʮʠʭ ʤʝʪʘʣʽʚ ʟʤʽʰʘʥʦʛʦ ʩʢʣʘʜʫ ʽʟ ʨʽʟʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ 

ʩʧʦʣʫʢ ʨʝʥʽʶ ʪʘ ʮʠʩʧʣʘʪʠʥʫ. ʆʪʞʝ, ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʟôʷʩʫʚʘʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʧʣʠʚʫ ʣʽʧʦʩʦʤʥʠʭ ʬʦʨʤ ʢʣʘʩʪʝʨʥʠʭ ʩʧʦʣʫʢ ʨʝʥʽʶ ʪʘ 

ʮʠʩʧʣʘʪʠʥʫ ʟ ʨʽʟʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ɸʩɸʊ, ɸʣɸʊ, ʃɼɻ, ɻɻʊʇ, ʃʌ) ʫ ʛʦʤʦʛʝʥʘʪʽ 

ʪʘʢʥʠʥ ʧʝʯʽʥʢʠ ʫ ʤʦʜʝʣʽ ʧʫʭʣʠʥʥʦʛʦ ʨʦʩʪʫ. ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʥʽ ʜʦʟʚʦʣʷʶʪʴ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʦʟʚʠʪʦʢ ʢʘʨʮʠʥʦʤʠ ɻʝʨʝʥʘ(ʊ8) ʪʘ ʾʾ ʛʘʣʴʤʫʚʘʥʥʷ 

ʮʠʩʧʣʘʪʠʥʦʤ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ 

ʛʝʧʘʪʦʮʠʪʽʚ ʟ ʨʦʟʚʠʪʢʦʤ ʩʠʥʜʨʦʤʫ ʝʥʜʦʪʦʢʩʠʢʦʟʫ, ʷʢʠʡ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʫʭʣʠʥʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʪʘ ʣʽʟʠʩʫ ʪʢʘʥʠʥ ʧʫʭʣʠʥʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʚʚʝʜʝʥʥʷ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʘʛʘʣʴʥʠʤ 

ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʘʢʪʠʚʥʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʫ ʛʦʤʦʛʝʥʘʪʽ ʪʢʘʥʠʥ 

ʧʝʯʽʥʢʠ. ʅʝʣʽʧʦʩʦʤʥʘ ʬʦʨʤʘ ʧʨʝʧʘʨʘʪʽʚ Re2(i-C3H7COO)4Cl2 ʟʘ 

ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʮʠʩʧʣʘʪʠʥʫ ʥʝ ʧʨʦʷʚʣʷʻ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʾ ʜʽʾ, ʧʨʦ 

ʱʦ ʛʦʚʦʨʠʪʴ ʨʽʩʪ ʘʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʝʨʤʝʥʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʝʨʝʜ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʣʘʩʪʝʨʥʠʭ ʩʧʦʣʫʢ 

ʨʝʥʽʶ, ʥʘʡʤʝʥʰʦʶ ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʶ ʜʽʻʶ ʚʦʣʦʜʽʶʪʴ ʣʽʧʦʩʦʤʥʽ ʬʦʨʤʠ ʟ 

ʧʦʻʜʥʘʥʥʷʤ ʜʚʦʭ ʜʽʶʯʠʭ ʢʦʤʧʦʥʝʥʪʽʚ Re2(i-C3H7COO)4Cl2 + ʮʠʩʧʣʘʪʠʥ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:8 ʽ 1:4. ɸʣʝ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʮʠʭ ʜʚʦʭ ʬʦʨʤ ʤʽʞ ʩʦʙʦʶ, 

ʥʘʡʤʝʥʰʦʶ ʨʫʡʥʽʚʥʦʶ ʜʽʻʶ ʥʘ ʛʝʧʘʪʦʮʠʪʠ ʚʦʣʦʜʽʻ ʣʽʧʦʩʦʤʥʘ ʬʦʨʤʘ ʟʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʜʽʶʯʠʭ ʨʝʯʦʚʠʥ 1:8.   
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In our previous works it was shown, that rhenium compound with organic 

ligands brake Guerinôs carcinoma (T8) development. In experiments in vitro high 

antiradical activity of cluster rhenium compounds which is shown in ability to 

clearing of an artificial radical, on speed reaching corresponding values of natural  
radicals and in stabilization of red blood cell (RBC) membranes. Recently, we 

showed that rhenium compounds may interact with blood proteins and some 

enzymes in vitro, for example, with acidic phosphatase, amino acid 

aminotranspherases and glucosooxidase (result not published), which change their 

activity.  In experiments in vivo these compounds have high antihemolytic activity. 

The purpose of this research is to investigate antioxidant properties of some 

rhenium compounds alone and together with cisplatin.  
We study the influence of rhenium complex compounds on content of secondary 

product of lipid peroxidation (LP) ï malonic dialdehyde (MD), enzimatic activity 

of superoxide dismutase (SOD) and on the condition of rat antioxidant thiol 

/disulfide system (SH/-S-S-) of red blood cells with T8. Rats were divided into 

groups: intact; with implanted tumor T8; T8 and rhenium complex compounds 

(III); T8, cisplatin and rhenium compounds. Due to the tumor development the 

increased level of  MD in 1.5 times and decreasing of SOD activity in 1.4 times 

were observed. It was displayed decreasing of -SH groups concentration in 5.6 

times (p<0.05) and increasing of ïS-S- groups in 3.4 times. Under introduction of 

the rhenium complex compounds in liposome form MD level was decreased and 

SOD activity was increased and also disulfide content was decreased in 3.4 times, 

that was close to normal state. There was also a tendency in increasing of thiol 

content in 1.8 times. Especially essential was increasing of thiols in 7 times and 

decreasing of disulfide in 1.9 times after introduction of cisplastin ï rhenium 

system in liposome forms. The antioxidant properties of cluster rhenium 

compounds in the model of tumor growth were confirmed and special sensitivity of 

thiol/disulfide system of blood to introduction of metal-organic substances was 

demonstrated. 
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ɹʘʛʘʪʦʧʨʦʬʽʣʴʥʘ ʤʽʩʴʢʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ ˉ4, ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ 

 

ʋ ʭʦʜʽ ʥʦʨʤʘʣʴʥʦʛʦ ʛʝʤʦʩʪʘʟʫ ʪʽʣʴʢʠ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ 

ʟʛʦʨʪʘʥʥʷ ʚ ʧʣʘʟʤʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʘʢʪʠʚʥʽ ʧʨʦʪʝʘʟʠ ʘʙʦ ʢʦʬʘʢʪʦʨʠ. 

ʐʚʠʜʢʽʩʪʴ ʽ ʩʪʫʧʽʥʴ ʛʝʥʝʨʘʮʽʾ ʩʝʨʠʥʦʚʠʭ ʧʨʦʪʝʘʟ ʨʝʛʫʣʶʻʪʴʩʷ ʛʨʫʧʦʶ 

ʽʥʛʽʙʽʪʦʨʽʚ, ʧʨʦʪʝʾʥʽʚ, ʷʢʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ ʧʨʠʨʦʜʥʽ ʘʥʪʠʢʦʘʛʫʣʷʥʪʠ.  ɺʦʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʣʦʢʘʣʽʟʫʚʘʪʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʚ ʤʽʩʮʽ ʧʦʰʢʦʜʞʝʥʥʷ ʽ ʧʦʧʝʨʝʜʠʪʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘ ʩʠʩʪʝʤʥʠʡ. ʎʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘʤʠ ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʻ ʘʥʪʠʪʨʦʤʙʽʥ III, ʛʝʧʘʨʠʥ ʽ ʩʠʩʪʝʤʘ ʧʨʦʪʝʾʥʫ ʉ. 

ʌʽʟʽʦʣʦʛʽʯʥʠʡ ʽʥʘʢʪʠʚʘʪʦʨ ʪʨʦʤʙʽʥʫ ï ʘʥʪʠʪʨʦʤʙʽʥ III, ʷʢʠʡ ʩʪʚʦʨʶʻ 

ʢʦʤʧʣʝʢʩ ʪʨʦʤʙʽʥ-ʘʥʪʠʪʨʦʤʙʽʥ, ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʛʝʧʘʨʠʥʫ ʟʜʘʪʥʠʡ ʽʥʘʢʪʠʚʫʚʘʪʠ 

ʜʦ 60% ʪʨʦʤʙʽʥʫ ʚ ʧʣʘʟʤʽ, ʢʽʣʴʢʽʩʪʴ, ʱʦ ʟʘʣʠʰʠʣʘʩʷ, ʽʥʘʢʪʠʚʫʻʪʴʩʷ ʤʝʥʰ 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʽʥʛʽʙʽʪʦʨʘʤʠ (2Ŭ-ʤʘʢʨʦʛʣʦʙʫʣʽʥ). 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʷ ʪʨʦʤʙʽʥʫ ʪʘ ʘʥʪʠʪʨʦʤʙʽʥʫ III  ʫ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʭʚʦʨʠʭ ʥʘ ʨʽʟʥʽ ʬʦʨʤʠ ʣʝʡʢʦʟʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʪʨʦʤʙʽʥʫ ʽ ʘʥʪʠʪʨʦʤʙʽʥʫ III  ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʥʦ 

ʩʧʝʮʠʬʽʯʥʠʭ ʩʠʨʦʚʘʪʦʢ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʪʨʦʤʙʽʥʫ ʽ ʘʥʪʠʪʨʦʤʙʽʥʫ III   ʫ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʭʚʦʨʠʭ ʛʦʩʪʨʠʤ, ʭʨʦʥʽʯʥʠʤ, ʤʽʻʣʦʙʣʘʩʪʥʠʤ ʽ ʭʨʦʥʽʯʥʠʤ 

ʣʽʤʬʦʙʣʘʩʪʥʠʤ ʣʝʡʢʦʟʘʤʠ ʧʦʨʽʚʥʶʚʘʣʠ ʧʨʦʪʠ ʢʦʥʪʨʦʣʶ, ʪʦʙʪʦ ʚʤʽʩʪʫ  

ʪʨʦʤʙʽʥʫ ʡ ʘʥʪʠʪʨʦʤʙʽʥʫ III ʫ ʩʠʨʦʚʘʪʮʽ ʟʜʦʨʦʚʦʾ ʣʶʜʠʥʠ.  

ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʣʽʤʬʦʣʝʡʢʦʟʽ ʨʽʚʝʥʴ 

ʪʨʦʤʙʽʥʫ ʽ ʘʥʪʠʪʨʦʤʙʽʥʫ III  ʟʥʠʟʠʚʩʷ ʚʽʜʧʦʚʽʜʥʦ ʟ 1,135 ʆɸ ʜʦ 0,981 ʆɸ  ʽ ʟ 

0,843 ʆɸ ʜʦ 0.745 ʆɸ; ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʤʽʻʣʦʣʝʡʢʦʟʽ ʚʽʜʧʦʚʽʜʥʦ -  ʟ 0,921  ʜʦ 

0,683; ʧʨʠ ʛʦʩʪʨʦʤʫ ʣʝʡʢʦʟʽ  ï ʟ 1,06 ʜʦ 0,789 ʆɸ. 

ɺʠʟʥʘʯʝʥʘ ʜʠʥʘʤʽʢʘ ʟʥʠʞʝʥʥʷ ʪʨʦʤʙʽʥʫ ʽ ʘʥʪʠʪʨʦʤʙʽʥʫ III ʧʨʠ ʨʽʟʥʠʭ 

ʬʦʨʤʘʭ ʣʝʡʢʦʟʫ, ʦʩʦʙʣʠʚʦ ʥʘʡʙʽʣʴʰʝ ʮʝ ʚʠʨʘʞʝʥʦ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ 

ʤʽʻʣʦʣʝʡʢʦʟʽ. ʎʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʪʨʦʤʙʽʥ ʽ ʘʥʪʠʪʨʦʤʙʽʥ III  ʜʽʶʪʴ ʷʢ 

ʢʦʤʧʣʝʢʩ ʧʨʦ ʢʦʘʛʫʣʷʥʪ-ʘʥʪʠʢʦʘʛʫʣʷʥʪ ʫ ʩʠʩʪʝʤʽ ʛʝʤʦʩʪʘʟʫ ʽ ʜʦʢʘʟʫʻ, ʱʦ  

ʘʥʪʠʪʨʦʤʙʽʥ III  ʙʣʦʢʫʻ ʜʽʶ ʪʨʦʤʙʽʥʫ, ʪʦʤʫ ʾʭ ʚʤʽʩʪ ʟʥʠʞʫʻʪʴʩʷ ʪʘʥʜʝʤʥʦ. 
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ɺʓɼɽʃɽʅʀɽ ʄɸʊʈʀʂʉʅʆʁ ʄɽʊɸʃʃʆʇʈʆʊɽʀʅɸɿʓ-2 

ʀɿ ʊʂɸʅʀ ʀʅʌʀʃʔʊʈɸʊʀɺʅʆɻʆ ʇʈʆʊʆʂʆɺʆɻʆ ʈɸʂɸ 

ʄʆʃʆʏʅʆʁ ɾɽʃɽɿʓ ɾɽʅʑʀʅ 

 

ʅʘʪʘʣʴʷ ʄʦʪʨʫʢ  

 

ʆʜʝʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʀ. ʄʝʯʥʠʢʦʚʘ, 

ʢʘʬʝʜʨʘ ʙʠʦʭʠʤʠʠ, ʫʣ. ɼʚʦʨʷʥʩʢʘʷ 2, ʆʜʝʩʩʘ, 65026, ʋʢʨʘʠʥʘ. 
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ʄʘʪʨʠʢʩʥʘʷ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʘ-2 (ʂʌ 3.4.24.24) - Zn 
2+ 

-ʟʘʚʠʩʠʤʘʷ 

ʵʥʜʦʧʝʧʪʠʜʘʟʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʜʝʛʨʘʜʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ.  

ɺ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʄʄʇ-2 ʧʨʠ ʪʢʘʥʠ ʦʧʫʭʦʣʝʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʫʚʝʣʠʯʝʥʠʝʤ ʙʠʦʩʠʥʪʝʟʘ, ʣʠʙʦ ʠʟʤʝʥʝʥʠʝʤ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʨʘʟʮʳ ʪʢʘʥʠ ʠʥʬʠʣʴʪʨʘʪʠʚʥʦʛʦ 

ʧʨʦʪʦʢʦʚʦʛʦ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʧʦʣʫʯʝʥʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʤ ʧʫʪʝʤ ʫ 

ʞʝʥʱʠʥ, ʥʝ ʧʨʦʭʦʜʠʚʰʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ. 

ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʜʠʘʛʥʦʟʳ ʙʳʣʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɺʆɿ ʩ ʫʯʝʪʦʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʢʨʠʪʝʨʠʝʚ. ɸʢʪʠʚʥʦʩʪʴ ʄʄʇ-2 ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ Bradshaw R.S ʧʦ 

ʛʠʜʨʦʣʠʟʫ 0,04%-ʛʦ ʨʘʩʪʚʦʨʘ ʞʝʣʘʪʠʥʳ,  ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʦʧʨʝʜʝʣʷʣʠ  

ʤʝʪʦʜʦʤ Lowry. 

ʆʙʨʘʟʮʳ ʪʢʘʥʠ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ ʚ ʦʭʣʘʞʜʝʥʥʦʤ ʘʮʝʪʦʥʝ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ (1:10) ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 9 000 g/ʤʠʥ ʧʨʠ +4Șʉ ʚ ʪʝʯʝʥʠʝ 
45 ʤʠʥʫʪ. ʆʩʘʜʦʢ ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ (1:5), ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʩʫʧʝʨʥʘʪʘʥʪʳ ʦʙʲʝʜʠʥʷʣʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ Triton X-100 ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʄʄʇ-2 ʚ 

ʮʠʪʦʧʣʘʟʤʝ ʚ ʘʢʪʠʚʥʦʡ ʬʦʨʤʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʠʘʣʠʟ ʧʨʦʪʠʚ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʧʨʠʚʦʜʠʪ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʝ ʵʢʩʪʨʘʢʪʘ ʦʪ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʥʳʭ ʧʨʠʤʝʩʝʡ. 

ʇʦʵʪʘʧʥʦʝ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʪʜʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʵʢʪʨʘʢʪʘ ʩʫʣʴʬʘʪʦʤ 

ʘʤʤʦʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʄʄʇ-2 ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʠ 40% ʩʫʣʴʬʘʪʦʤ 

ʘʤʤʦʥʠʷ.  ʇʦʣʫʯʝʥ ʦʯʠʱʝʥʥʳʡ ʚ 6,8 ʨʘʟ ʬʝʨʤʝʥʪ ʩ 56 %. ʚʳʭʦʜʘ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʚʳʜʝʣʝʥʠʷ ʄʄʇ-2, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ: 

ʛʦʤʦʛʝʥʠʟʘʮʠʶ, ʵʢʩʪʨʘʢʮʠʶ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ, ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʥʠʝ ʦʩʘʜʢʘ, 

ʧʦʚʪʦʨʥʫʶ ʵʢʩʪʨʘʢʮʠʶ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ, ʚʳʩʫʰʠʚʘʥʠʝ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ  

ʚʦʜʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʘʮʝʪʦʥʦʚʦʛʦ ʧʦʨʦʰʢʘ ʠ ʧʦʵʪʘʧʥʦʝ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʩʫʣʴʬʘʪʦʤ ʘʤʤʦʥʠʷ.  

mailto:nataliemotruk@rambler.ru


 

ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʙʽʦʭʽʤʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾò, 30-31 ʞʦʚʪʥʷ 2008 ʨ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 

67 

ɺʀɺʏɽʅʅʗ ʆʉʆɹʃʀɺʆʉʊɽʁ ʇʈʆʉʊʆʈʆɺʆɰ ʉʊʈʋʂʊʋʈʀ 

ɯɿʆʌʆʈʄ ʌɸʂʊʆʈɸ ɽʃʆʅɻɸʎɯɰ ʊʈɸʅʉʃʗʎɯɰ 1A ʉʉɸɺʎɯɺ ʊɸ ɰʍ 

ʂʆʄʇʃɽʂʉɯɺ ɿ ʃɯɻɸʅɼɸʄʀ 
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1 - ɯʥʩʪʠʪʫʪ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʽ ʛʝʥʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ. ɺʫʣ. ɸʢʘʜʝʤʠʢʘ 

ɿʘʙʦʣʦʪʥʦʛʦ 150, ʂʠʾʚ, 03143, ʋʢʨʘʾʥʘ, aleksnova@yahoo.com    2 - ɯʥʩʪʠʪʫʪ 

ʙʽʣʢʘ ʈɸʅ.ʋʣ. ɯʥʩʪʠʪʫʪʩʴʢʘ 4, ʇʫʱʠʥʦ, 142290, ʈʦʩʽʡʩʴʢʘ ʌʝʜʝʨʘʮʽʷ 

 

     ɺ ʢʣʽʪʠʥʘʭ ʚʠʱʠʭ ʝʫʢʘʨʽʦʪʽʚ ʽʩʥʫʻ ʜʚʽ ʪʢʘʥʠʥʦʩʧʝʮʠʬʽʯʥʽ ʽʟʦʬʦʨʤʠ 

ʬʘʢʪʦʨʘ ʝʣʦʥʛʘʮʽʾ ʪʨʘʥʩʣʷʮʽʾ 1ɸ (eEF1A), ʷʢʽ ʻ ʽʜʝʥʪʠʯʥʠʤʠ ʥʘ 93% ʽ 

ʛʦʤʦʣʦʛʽʯʥʠʤʠ ʥʘ 98%. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʩʭʦʞʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʮʽ ʙʽʣʢʠ ʤʘʶʪʴ ʽʩʪʦʪʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ɹʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʽʟʦʬʦʨʤʠ eEF1A2 ʤʦʞʫʪʴ ʽʥʛʽʙʫʚʘʪʠʩʷ ʘʧʦʧʪʠʯʥʽ 

ʧʨʦʮʝʩʠ, ʘ ʧʦʷʚʘ ʮʽʻʾ ʽʟʦʬʦʨʤʠ ʫ ʥʝʚʣʘʩʪʠʚʽʡ ʜʣʷ ʥʝʾ ʪʢʘʥʠʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚôʷʟʘʥʘ ʟ ʽʥʜʫʢʮʽʻʶ ʢʘʨʮʽʥʦʛʝʥʝʟʫ. ʅʘʧʨʠʢʣʘʜ, ʽʟʦʬʦʨʤʘ eEF1A2 ʤʘʻ 

ʙʽʣʴʰʫ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ɻɼʌ ʪʘ ʪʈʅʂ, ʘʣʝ ʩʣʘʙʰʝ ʚʟʘʻʤʦʜʽʻ ʟ ɻʊʌ, ʥʽʞ 

eEF1A1. ʅʘʰʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʪʘʢʦʞ ʧʨʦ ʥʠʞʯʫ ʧʦʯʘʪʢʦʚʫ ʰʚʠʜʢʽʩʪʴ ʛʽʜʨʦʣʽʟʫ 

ɻʊʌ ʝʥʜʦʛʝʥʥʦʶ ɻʊʌʘʟʦʶ eEF1A2 ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ eEF1A1. ʉʪʨʫʢʪʫʨʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʮʠʭ ʧʨʘʢʪʠʯʥʦ 

ʽʜʝʥʪʠʯʥʠʭ ʙʽʣʢʽʚ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʽʜʦʤʠʤʠ. 
 ʅʘ ʞʘʣʴ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʯʠʩʣʝʥʥʽ ʩʧʨʦʙʠ, ʜʦʪʝʧʝʨ ʥʝ ʚʜʘʣʦʩʷ ʦʪʨʠʤʘʪʠ 

ʢʨʠʩʪʘʣʠ ʙʽʣʢʫ eEF1A. ʊʦʤʫ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʠʭ  ʩʪʨʫʢʪʫʨʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʮʠʭ ʜʚʦʭ ʙʽʣʢʽʚ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʪʘʢʽ ʙʽʦʬʽʟʠʯʥʽ ʧʽʜʭʦʜʠ ʷʢ 

ʩʢʘʥʫʶʯʘ ʤʽʢʨʦʢʘʣʦʨʠʤʝʪʨʽʷ ʪʘ ʤʘʣʦʢʫʪʦʚʝ ʨʦʟʩʽʶʚʘʥʥʷ ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ 

ʧʨʦʤʝʥʽʚ. ɼʦʚʝʜʝʥʦ, ʱʦ ʽʟʦʬʦʨʤʠ ʜʽʡʩʥʦ ʤʘʶʪʴ ʽʩʪʦʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʧʨʦʩʪʦʨʦʚʽʡ ʩʪʨʫʢʪʫʨʽ.  ɯʟʦʬʦʨʤʘ 1 ʤʘʻ ʯʘʩʪʢʦʚʦ ʨʦʟʛʦʨʥʫʪʫ ʢʦʥʬʦʨʤʘʮʽʶ, ʘ 

ʽʟʦʬʦʨʤʘ 2 ʻ ʢʦʤʧʘʢʪʥʠʤ ʙʽʣʢʦʤ.  

    ʇʨʦʚʝʜʝʥʦ ʪʘʢʦʞ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟʜʘʪʥʦʩʪʽ ʽʟʦʬʦʨʤ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ - ʪʈʅʂ ʪʘ ʢʘʣʴʤʦʜʫʣʽʥʦʤ. ɺʠʷʚʣʝʥʦ, ʱʦ ʧʨʠ 

ʚʟʘʻʤʦʜʽʾ ʟ ʣʽʛʘʥʜʘʤʠ ʙʽʣʦʢ EF1A1 ʧʨʦʷʚʣʷʻ ʟʥʘʯʥʦ ʙʽʣʴʰʽ ʢʦʥʬʦʨʤʘʮʽʡʥʽ 

ʟʤʽʥʠ, ʥʽʞ EF1A2, ʪʦʙʪʦ ʯʘʩʪʢʦʚʦ ʨʦʟʛʦʨʥʫʪʠʡ eEF1A1, ʷʢ ʪʠʧʦʚʠʡ ʧʨʠʨʦʜʥʦ 

ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʙʽʣʦʢ, ʟʤʽʥʶʻ ʩʚʦʶ ʢʦʥʬʦʨʤʘʮʽʶ ʥʘ ʙʽʣʴʰ ʢʦʤʧʘʢʪʥʫ ʧʽʜ 

ʯʘʩ ʚʟʘʻʤʦʜʽʾ ʽʟ ʙʽʦʣʦʛʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ, ʚ ʪʦʡ ʯʘʩ ʢʦʣʠ ʪʘʢʘ ʚʟʘʻʤʦʜʽʷ 

ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʢʦʥʬʦʨʤʘʮʽʶ ʛʣʦʙʫʣʷʨʥʦʛʦ ʙʽʣʢʘ eEF1ɸ2. ʉʘʤʝ 

ʨʽʟʥʠʮʷ ʚ ʢʦʥʬʦʨʤʘʮʽʡʥʽʡ ʨʫʭʣʠʚʦʩʪʽ ʤʦʣʝʢʫʣ ʜʚʦʭ ʽʟʦʬʦʨʤ ʧʽʜ ʯʘʩ ʚʟʘʻʤʦʜʽʾ 

ʟ ʙʽʦʣʦʛʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ ʤʦʞʝ ʙʫʪʠ ʩʪʨʫʢʪʫʨʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʮʠʭ ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʭ ʙʽʣʢʽʚ.  
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ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʧʦʰʫʢ ʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʪʘʢʦʛʦ ʰʠʨʦʢʦʛʦ ʢʣʘʩʫ ʦʥʢʦʟʘʭʚʦʨʶʚʘʥʴ, ʷʢ ʣʽʤʬʦʤʠ. ʋ ʮʴʦʤʫ 

ʟʚôʷʟʢʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʠʚʝʨʪʘʻ ʥʦʚʠʡ ʢʣʘʩ ʥʘʥʦʨʦʟʤʽʨʥʠʭ 

ʚʫʛʣʝʮʝʚʠʭ ʩʧʦʣʫʢ ī ʬʫʣʝʨʝʥʠ. ʄʦʣʝʢʫʣʘ ʬʫʣʝʨʝʥʫ ʉ60 ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʰʽʩʪʜʝʩʷʪʠ ʚʫʛʣʝʮʝʚʠʭ ʘʪʦʤʽʚ ʽ ʤʘʻ ʬʦʨʤʫ ʩʬʝʨʠ ʜʽʘʤʝʪʨʦʤ 0,7 ʥʤ. C60-

ʬʫʣʝʨʝʥʠ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʟʜʘʪʥʦʩʪʽ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʨʽʟʥʠʤʠ ʙʽʦʣʦʛʽʯʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʽ, ʢʨʽʤ ʪʦʛʦ, ʚʦʥʠ 

ʥʝ ʩʧʨʠʯʠʥʷʶʪʴ ʪʦʢʩʠʯʥʠʭ ʝʬʝʢʪʽʚ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʬʫʣʝʨʝʥʽʚ ʉ60 ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʥʦʨʤʘʣʴʥʠʭ ʪʘ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʟʘ ʫʤʦʚ ʽʥʜʫʢʮʽʾ ʢʣʽʪʠʥʥʦʾ 

ʩʤʝʨʪʽ ʧʨʠ ʜʽʾ ʨʽʟʥʠʭ ʘʛʝʥʪʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʢʣʽʪʠʥʘʭ ʜʚʦʭ ʪʠʧʽʚ ï ʥʦʨʤʘʣʴʥʠʭ 

ʪʠʤʦʮʠʪʘʭ ʱʫʨʘ ʽ ʢʣʽʪʠʥʘʭ ʣʶʜʩʴʢʦʾ ʣʽʤʬʦʤʠ ʣʽʥʽʾ Jurkat. ʂʣʽʪʠʥʠ 

ʚʠʨʦʱʫʚʘʣʠ ʚ ʉʆ2-ʽʥʢʫʙʘʪʦʨʽ ʧʨʠ 37Üʉ ʚ ʩʝʨʝʜʦʚʠʱʽ RPMI 1640, ʱʦ ʤʽʩʪʠʣʦ 

10% ʝʤʙʨʽʦʥʘʣʴʥʫ ʩʠʨʦʚʘʪʢʫ ʪʝʣʷʪʠ. ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʘʢʪʠʚʥʽʩʪʶ ʝʣʝʢʪʨʦʥ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʣʘʥʮʶʛʘ, ʷʢʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʄʊʊ-ʪʝʩʪʫ. ɿʨʘʟʢʠ ʢʦʣʦʾʜʥʠʭ ʨʦʟʯʠʥʽʚ ʬʫʣʝʨʝʥʽʚ ʉ60 ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʚ 

ʊʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ɯʣʴʤʝʥʘʫ (ʅʽʤʝʯʯʠʥʘ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʝʬʝʢʪʽʚ ʽʥʜʫʢʪʦʨʽʚ ʢʣʽʪʠʥʥʦʾ 

ʩʤʝʨʪʽ ʧʦʢʘʟʘʣʦ, ʱʦ ʧʽʩʣʷ 24 ʛʦʜ ʽʥʢʫʙʘʮʽʾ ʟ ʩʪʘʫʨʦʩʧʦʨʠʥʦʤ (0,01 ʤʢʄ), 

ʮʠʪʦʟʠʥʘʨʘʙʽʥʦʟʠʜʦʤ (10 ʤʢʄ) ʽ ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʥʶ (25 ʤʢʄ) ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʢʣʽʪʠʥ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 66, 45 ʽ 50% ʚʽʜʧʦʚʽʜʥʦ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʝʜʽʥʢʫʙʘʮʽʷ ʥʦʨʤʘʣʴʥʠʭ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʟ 

ʬʫʣʝʨʝʥʘʤʠ (10
-5
ʄ) ʧʨʦʪʷʛʦʤ ʛʦʜʠʥʠ ʟʘʧʦʙʽʛʘʻ ʟʥʠʞʝʥʥʶ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʪʠʤʦʮʠʪʽʚ ʧʽʩʣʷ ʚʧʣʠʚʫ ʩʪʘʫʨʦʩʧʦʨʠʥʫ (ʥʘ 25%), ʮʠʪʦʟʠʥʘʨʘʙʽʥʦʟʠʜʫ (ʥʘ 

16%) ʪʘ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ (ʥʘ 19%). ɺʦʜʥʦʯʘʩ ʚ ʘʥʘʣʦʛʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ, 

ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʢʣʽʪʠʥʘʭ ʣʽʥʽʾ Jurkat, ʧʨʦʪʝʢʪʦʨʥʠʡ ʝʬʝʢʪ ʬʫʣʝʨʝʥʽʚ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ. ɺʠʙʽʨʢʦʚʽʩʪʴ ʜʽʾ ʬʫʣʝʨʝʥʽʚ ʥʘ ʥʦʨʤʘʣʴʥʽ ʪʘ 

ʟʣʦʷʢʽʩʥʦʪʨʘʥʩʬʦʨʤʦʚʘʥʽ ʊ-ʢʣʽʪʠʥʠ ʨʦʙʠʪʴ ʾʭ ʧʨʠʚʘʙʣʠʚʠʤ ʦʙôʻʢʪʦʤ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʢʦʤʧʣʝʢʩʥʠʭ ʧʽʜʭʦʜʽʚ ʚ ʘʥʪʠʧʫʭʣʠʥʥʽʡ ʪʝʨʘʧʽʾ. 
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ʋ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʢʘʬʝʜʨʠ ʙʽʦʭʽʤʽʾ ɼʅʋ ʙʫʚ ʧʦʢʘʟʘʥʠʡ 

ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʠʡ ʝʬʝʢʪ ʩʧʦʣʫʢ ʨʝʥʽʶ ʫ ʤʦʜʝʣʽ ʚʠʜʦʩʧʝʮʠʬʽʯʥʦʾ ʢʘʨʮʠʥʦʤʠ 

ɻʝʨʝʥʘ ʧʨʠ ʚʚʝʜʝʥʥʽ ʪʚʘʨʠʥʘʤ-ʧʫʭʣʠʥʦʥʦʩʽʷʤ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʪʘʢ 

ʽ ʾʭ ʧʦʻʜʥʘʥʥʷ ʟ ʮʠʩʧʣʘʪʠʥʦʤ. ʇʦʜʘʣʴʰʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʩʧʦʣʫʢ ʧʦʚôʷʟʘʥʝ ʽʟ ʚʠʨʽʰʝʥʥʷʤ ʧʠʪʘʥʥʷ ʧʨʦ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʨʘʢʦʚʽ ʢʣʽʪʠʥʠ 

ʣʶʜʠʥʠ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʠʪʠ ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʽ  ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʣʘʩʪʝʨʥʦʾ ʩʧʦʣʫʢʠ ʨʝʥʽʶ ï ʪʝʪʨʘʽʟʦʙʫʪʠʨʘʪʫ Õ-ʜʠʨʝʥʽʶ ʜʠʭʣʦʜʨʠʜʫ(ɯɯɯ) ï 

(Re-isob) ʽ ʮʠʩʧʣʘʪʠʥʫ (cis-Pt ) ʫ ʨʦʟʯʠʥʽ ʯʠ ʫ ʣʽʧʦʩʦʤʥʽʡ ʬʦʨʤʽ, ʧʨʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʚʚʝʜʝʥʥʽ ʩʧʦʣʫʢ ʯʠ ʜʽʾ ʾʭʥʴʦʾ ʩʫʤʽʰʽ ʥʘ ʊ ʢʣʽʪʠʥʠ ʣʽʥʽʡ 

Jurkat ʽ ʉɽʄ-ʊ4 ʣʝʡʢʝʤʽʾ ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ  ʟ'ʷʩʫʚʘʪʠ ʤʝʭʘʥʽʟʤʠ ʾʭʥʴʦʾ 

ʘʥʪʠʥʝʦʧʣʘʩʪʠʯʥʦʾ  ʜʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʨʘʢʦʚʠʭ ʢʣʽʪʠʥ 

ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚʞʝ ʥʘ ʧʝʨʰʫ ʜʦʙʫ ʜʽʾ cis-Pt+Re-isob ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ. 

ʇʨʠ ʜʽʾ ʥʘ ʊ ʢʣʽʪʠʥʠ ʣʽʥʽʾ ʉɽʄ-ʊ4 ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10
-8 
ʤʦʣʴ/ʣ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ 

ʟʥʠʞʫʚʘʣʘʩʷ ʥʘ 65,9%, ʘ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 10
-7
 ʤʦʣʴ/ʣ - ʥʘ 70% ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ. ɼʣʷ ʊ ʢʣʽʪʠʥ ʣʽʥʽʾ Jurkat ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ ʚʠʷʚʠʣʘʩʷ ʜʽʷ 

ʜʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ  10
-7
 ʤʦʣʴ/ʣ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʣʽʬʝʨʘʪʠʚʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥ ʟʥʠʞʫʚʘʣʘʩʷ ʥʘ  59,9% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʅʘʡʢʨʘʱʠʡ 

ʨʝʟʫʣʴʪʘʪ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʨʠ ʜʽʾ ʢʦʤʧʣʝʢʩʫ cis-Pt+Re-isob ʫ ʣʽʧʦʩʦʤʥʽʡ ʬʦʨʤʽ. 

ʇʨʠ ʮʴʦʤʫ ʥʘ ʧʝʨʰʫ ʜʦʙʫ ʚʽʜʤʽʯʝʥʦ ʛʘʣʴʤʫʚʘʥʥʷ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʊ ʢʣʽʪʠʥ ʣʽʥʽʾ ʉɽʄ-ʊ4 ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 10
-8 
ʤʦʣʴ/ʣ ʽ 10

-7
 ʤʦʣʴ/ʣ, ʚʽʜʧʦʚʽʜʥʦ, 

ʥʘ 40,9% ʪʘ 52,2%, ʘ ʜʣʷ ʊ ʢʣʽʪʠʥ ʣʽʥʽʾ Jurkat - ʚ ʘʥʘʣʦʛʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, 

ʥʘ 35,7% ʪʘ 64,3%. ʄʦʣʝʢʫʣʷʨʥʠʡ ʤʝʭʘʥʽʟʤ ʜʽʾ ʩʧʦʣʫʢ ʨʝʥʽʶ ʱʝ ʥʝ ʟôʷʩʦʚʘʥʦ, 

ʧʨʦʪʝ, ʚʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ,  ʦʯʝʚʠʜʥʦ, ʱʦ ʟʘʛʠʙʝʣʴ ʢʣʽʪʠʥ ʣʝʡʢʝʤʽʾ 

ʣʶʜʠʥʠ ʧʽʜ ʚʧʣʠʚʦʤ ʩʧʦʣʫʢʠ ʨʝʥʽʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʥʝʢʨʦʪʠʯʥʠʤ, ʪʘʢ ʽ 

ʘʧʦʧʪʦʪʠʯʥʠʤ ʰʣʷʭʦʤ ʽ ʱʦ ʤʝʭʘʥʽʟʤʠ ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʜʽʾ ʩʧʦʣʫʢ ʨʝʥʽʶ 

ʽ ʮʠʩʧʣʘʪʠʥʫ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʧʣʝʢʩʥʠʭ ʩʧʦʣʫʢ ʨʝʥʽʶ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʣʶʜʠʥʠ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ 

ʝʬʝʢʪʠʚʥʠʭ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ. 
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                   The energy metabolism of tumor cells is quite different from that 

of normal cells. A characteristic property of malignant cells is their high rate 

of glycolysis. Normal cells depend on oxidative phosphorylation to 

synthesize ATP, but even in the presence of oxygen, cancer cells exhibit an 

increased capacity for lactate production. The enhanced rate of ñaerobicò 

glycolysis correlates in general with the degree of malignancy. Although the 

production of ATP via aerobic glycolysis is inefficient, this selective 

adaptation may be a mechanism of survival for tumor cells under conditions 

of poor vascularization. Normal adult human red blood cells (RBC) generate 

energy almost exclusively through the metabolism of glucose primarily via 

the Embden-Meyerhof pathway and the pentose phosphate shunt. These 

pathways produce the cellular energy crucial to RBC survival and 

maintenance of proper cell function. Malignant cells show an increased 

glucose uptake in vitro and in vivo. This process is thought to be mediated 

by Gluts, the human erythrocyte glucose transporter, the expression and 

activity of which is regulated by oncogenes and growth factors.  In our 

previous works we have described the new Re-Pt antitumor system, where 

cisplatin and cluster rhenium compounds were used as effective preparations 

against Guerinôs carcinoma development in rats. In this work we present Glu 

levels and some types of Hb in blood under influence of the Re-Pt system 

with the use of three rhenium substances. Cluster rhenium compounds with 

organic ligands with formula: [Re2(i-C3H7CO2)4Cl2]ï Re1, cis-

[Re2(AdCOO)2Cl4]
.
2CH3CN - Re2, [Re2(GABA)2Cl5 (H2O)]2H2O - Re3 

were investigated.  Fetal Hb (FHb) and glycosylated Hb (HbA1c) were 

tested by the method of column liquid chromatography. Investigations of the 

Hb heterogeneity showed that in the blood of animals of T8 + cisplatin 

group the concentration of HbA1c was much higher (up to 7 %) than in the 

control group (4,2-4,5%). In some cases, where the inhibition of the tumor 

by cisplatin was not so strong, we have found the FHb (0,3%), which was 

almost absent in the other groups. Higher level of HbAc1 is known to appear 

in RBC and plasma of the patients with some types of cancer. FHb is an 

established serological indicator of cancer. Cluster rhenium compounds may 

influence on the energy metabolism of RBC and the process of Hb forms 

expression. Further investigation of the Hb heterogeneity in this model may 

lead to propositions of the markers of the effectiveness of anticancer 

therapy.   
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ʈʆʃʔ ʂɸʈɹʆʂʉʀʇɽʇʊʀɼɸɿʓ N ɺ ɻɽʄʆʉʊɸɿɽ 

ʆʅʂʆʃʆɻʀʏɽʉʂʀʍ ɹʆʃʔʅʓʍ ɺ ʈɸʅʅɽʄ 

ʇʆʉʃɽʆʇɽʈɸʎʀʆʅʅʆʄ ʇɽʈʀʆɼɽ 

 

ʊʘʪʴʷʥʘ ʇʦʩʪʥʦʚʘ
1
, ʄʠʭʘʠʣ ɻʝʥʛʠʥ

2
, ɺʣʘʜʠʤʠʨ ʉʤʝʪʘʥʠʥ

2
  

 
1
ʇʝʥʟʝʥʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʧʘʥʩʝʨ, 

2
ʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ɺ. ɻ. ɹʝʣʠʥʩʢʦʛʦ, 440026, ʛ. ʇʝʥʟʘ, ʫʣ. ʃʝʨʤʦʥʪʦʚʘ, 37,  

vsmeta@rambler.ru 

 

ʈʘʟʚʠʪʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʠ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʛʣʫʙʦʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʩʠʩʪʝʤʝ ʛʝʤʦʩʪʘʟʘ. ʍʠʨʫʨʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʣʝʯʝʥʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʝʱʸ ʙʦʣʴʰʝ ʫʩʫʛʫʙʣʷʶʪ ʵʪʠ ʥʘʨʫʰʝʥʠʷ 

ʚʳʙʨʦʩʦʤ ʚ ʢʨʦʚʝʥʦʩʥʦʝ ʨʫʩʣʦ ʠʟ ʧʦʚʨʝʞʜʸʥʥʦʡ ʪʢʘʥʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʝʱʝʩʪʚ, ʘʢʪʠʚʠʨʫʶʱʠʭ ʩʚʸʨʪʳʚʘʥʠʝ ʢʨʦʚʠ. ɺ ʧʨʦʮʝʩʩʝ ʩʚʸʨʪʳʚʘʥʠʷ ʢʨʦʚʠ 

ʫʯʘʩʪʚʫʶʪ  ʚʘʟʦʘʢʪʠʚʥʳʝ ʧʝʧʪʠʜʳ, ʚ ʦʙʤʝʥʝ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʝʪ 

ʢʘʨʙʦʢʩʠʧʝʧʪʠʜʘʟʘ N (ʂʇN). 

ɹʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʙʦʣʴʥʳʝ ʩ ʦʧʫʭʦʣʷʤʠ ʨʘʟʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ 

ʪʦʨʘʢʘʣʴʥʦʛʦ, ʫʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʦʪʜʝʣʝʥʠʡ ʚ ʨʘʥʥʝʤ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ʆʙʥʘʨʫʞʝʥʦ  ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ KʇN ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʪʦʨʘʢʘʣʴʥʦʛʦ ʠ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ 

ʫʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ. 

ʇʦ ʜʘʥʥʳʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʥʘʨʫʞʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʚʟʘʠʤʦʩʚʷʟʠ ʘʢʪʠʚʥʦʩʪʠ ʂʇN ʩ ʫʨʦʚʥʝʤ ʬʠʙʨʠʥʦʛʝʥʘ ʠ ʍʘʛʝʤʘʥ-ʟʘʚʠʩʠʤʳʤ 

ʬʠʙʨʠʥʦʣʠʟʦʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʧʫʭʦʣʷʤʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ. ɺ ʛʨʫʧʧʝ 

ʧʘʮʠʝʥʪʦʚ ʩ ʦʧʫʭʦʣʷʤʠ ʞʝʣʫʜʢʘ ʚʳʷʚʣʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʂʇN ʩ ʍʘʛʝʤʘʥ-ʟʘʚʠʩʠʤʳʤ  ʬʠʙʨʠʥʦʣʠʟʦʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʚʣʝʯʝʥʠʝ  ʂʇN ʚ ʧʨʦʮʝʩʩ 

ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ ʥʘʨʫʰʝʥʠʡ ʛʝʤʦʩʪʘʟʘ ʫ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ 

ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ 
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ɺʠʚʯʘʣʠʩʷ ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʚ ʧʣʘʟʤʽ, ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʚ 

ʢʨʦʚʽ ʟʜʦʨʦʚʠʭ ʱʫʨʽʚ ʪʘ ʱʫʨʽʚ ʟ ʢʘʨʮʠʥʦʤʦʶ ɻʝʨʝʥʘ (ʊ8) ʧʨʠ ʜʽʾ ʢʣʘʩʪʝʨʥʠʭ 

ʩʧʦʣʫʢ ʨʝʥʽʶ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ ʪʘ ʮʠʩʧʣʘʪʠʥʫ. ʇʨʦʮʝʩ ʢʘʥʮʝʨʦʛʝʥʝʟʫ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʽʧʦʧʨʦʪʝʾʥʝʤʽʻʶ: ʚʤʽʩʪ ʙʽʣʢʫ ʚ ʛʨʫʧʽ ʊ8 ʟʥʠʞʫʚʘʚʩʷ ʥʘ 

20% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʷʢʠʡ ʩʪʘʥʦʚʠʚ 51,91 ʛ/ʣ. ʇʨʠ ʛʘʣʴʤʫʚʘʥʥʽ 

ʧʫʭʣʠʥʥʦʛʦ ʨʦʩʪʫ ʮʠʩʧʣʘʪʠʥʦʤ, ʢʣʘʩʪʝʨʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʨʝʥʽʶ ʪʘ ʦʩʦʙʣʠʚʦ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʠʩʪʝʤʠ ʨʝʥʽʡ ï ʧʣʘʪʠʥʘ ʚʽʜʙʫʚʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ, ʘ ʚ 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʦʨʤʘʣʽʟʘʮʽʷ ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ. ʇʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʥʦʨʤʘʣʽʟʘʮʽʶ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʫ ʱʫʨʽʚ-ʧʫʭʣʠʥʦʥʦʩʽʾʚ ʚʠʷʚʣʷʣʠ 

ʩʧʦʣʫʢʠ ʨʝʥʽʶ ʟ ʽʟʦʙʫʪʠʨʘʪʥʠʤ ʪʘ ʬʦʩʬʘʪʥʠʤ ʣʽʛʘʥʜʘʤʠ, ʱʦ ʚʚʦʜʠʣʠʩʷ ʫ 

ʩʠʩʪʝʤʽ ʟ ʮʠʩʧʣʘʪʠʥʦʤ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʣʢʫ ʥʘ 18 ʽ 

33,5% ʚʽʜʧʦʚʽʜʥʦ ʪʘ  ʟ ʬʦʩʬʘʪʥʠʤ ʽ ʘʜʘʤʘʥʪʘʥʦʚʠʤ ʣʽʛʘʥʜʘʤʠ, ʱʦ ʚʚʦʜʠʣʠʩʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʨʽʚʝʥʴ ʙʽʣʢʫ ʧʽʜʚʠʱʫʚʘʚʩʷ ʥʘ ʤʘʡʞʝ 30 ʽ 18% ʚʽʜʧʦʚʽʜʥʦ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʮʠʩʧʣʘʪʠʥ 

(38,82 ʛ/ʣ). ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʚʤʽʩʪʫ ʙʽʣʢʫ 

ʚʠʷʚʠʣʠʩʷ ʩʧʦʣʫʢʠ ʨʝʥʽʁ  ʟ ʘʮʝʪʘʪʥʠʤʠ ʪʘ ʬʦʩʬʘʪʥʠʤʠ (Re-acetic-P), 

ʟ̔ʦʙʫʪʠʨʘʪʥʠʤʠ ʣʽʛʘʥʜʘʤʠ ʨʘʟʦʤ ʟ ʮʠʩʧʣʘʪʠʥʦʤ, ʘ ʧʨʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ 

ʚʚʝʜʝʥʥʽ ï Re-acetic-P ʪʘ ʘʜʘʤʘʥʪʘʥʦʚʠʤʠ ʣʽʛʘʥʜʘʤʠ (Re-adaman). ɺʠʚʯʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʧʦʢʘʟʘʣʦ, ʨʽʩʪ ʢʘʨʮʠʥʦʤʠ ɻʝʨʝʥʘ ʚʠʢʣʠʢʘʚ ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʮʴʦʛʦ ʬʝʨʤʝʥʪʫ ʥʘ 53% ʽ ʩʪʘʥʦʚʠʚ 7,55 ʢʘʪ/ʣ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʟʜʦʨʦʚʠʭ ʱʫʨʽʚ (15,98 ʢʘʪ/ʣ). ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʧʦʣʫʢ 

ʨʝʥʽʶ ʟ ʽʟʦʙʫʪʠʨʘʪʥʠʤ ʣʽʛʘʥʜʦʤ ʩʧʨʠʷʣʦ ʟʨʦʩʪʘʥʥʶ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʥʘ 

44%, ʧʦʨʽʚʥʷʥʦ ʟ ʱʫʨʘʤʠ ʛʨʫʧʠ ʊ8. ɸʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ ʜʦʩʷʛʘʣʘ ʟʥʘʯʝʥʴ 

ʟʜʦʨʦʚʠʭ ʱʫʨʽʚ ʫ ʛʨʫʧʘʭ Re-adaman, Re-adaman + C-Pt, Re-acetic-P + C-Pt. ɸ 

ʜʣʷ ʛʨʫʧ Re-propion-P, Re-propion-P + C-Pt ( ʜʝ propion ï ʧʨʦʧʽʦʥʘʪʥʠʡ 

ʣʽʛʘʥʜ), Re-acetic-P ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʥʘ 17-26%, ʧʦʨʽʚʥʷʥʦ 

ʟ ʊ-8.  ɹʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ ʧʽʜ ʯʘʩ 

ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʧʨʦʮʝʩʫ ʚʧʣʠʚʘʻ ʩʘʤʝ ʩʠʩʪʝʤʘ ʨʝʥʽʡ-ʮʠʩʧʣʘʪʠʥ. ɺ ʮʠʭ 

ʛʨʫʧʘʭ ʚʽʜʙʫʚʘʣʦʩʴ ʟʥʘʯʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ʧʫʭʣʠʥʥʦʛʦ ʨʦʩʪʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʢʨʦʚʽ, ʨʦʟʛʣʷʥʫʪʦʾ ʥʘ ʧʨʠʢʣʘʜʽ 

ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʘʟʠ. 

 

 



 

ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʙʽʦʭʽʤʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾò, 30-31 ʞʦʚʪʥʷ 2008 ʨ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 

73 

ʆʂʀʉʅʀʁ ʄɽʊɸɹʆʃɯɿʄ ɸʈɸʍɯɼʆʅʆɺʆɰ ʂʀʉʃʆʊʀ ɺ ʋʄʆɺɸʍ 

ʈɯɿʅʆɰ ɿɸɹɽɿʇɽʏɽʅʆʉʊɯ ʆʈɻɸʅɯɿʄʋ ʑʋʈɯɺ ʊʆʂʆʌɽʈʆʃʆʄ 
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ɯʥʩʪʠʪʫʪ ɹʽʦʭʽʤʽʾ ʽʤ. ʆ.ɺ. ʇʘʣʣʘʜʽʥʘ ʅɸʅ ʋʢʨʘʾʥʠ  
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ʈʦʙʦʪʫ ʧʨʠʩʚʷʯʝʥʦ ʚʠʚʯʝʥʥʶ ʨʦʣʽ ʪʦʢʦʬʝʨʦʣʫ ʚ ʨʝʛʫʣʷʮʽʾ ʦʢʠʩʥʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʦ ʣʽʧʦʢʩʠʛʝʥʘʟʥʦʤʫ ʰʣʷʭʫ ʧʝʨʝʪʚʦʨʝʥʥʷ. 

ʆʜʝʨʞʘʥʦ ʥʦʚʽ ʜʘʥʽ ʚʽʜʥʦʩʥʦ ʚʠʚʯʝʥʥʷ ʜʽʾ ʪʦʢʦʬʝʨʦʣʫ ʥʘ ʤʝʭʘʥʽʟʤʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʦʙʤʽʥʦʤ ʣʝʡʢʦʪʨʽʻʥʽʚ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʻ ʫ ʟôʷʩʫʚʘʥʥʽ ʤʝʭʘʥʽʟʤʽʚ ʚʧʣʠʚʫ ʪʦʢʦʬʝʨʦʣʫ ʥʘ 

ʦʢʠʩʥʠʡ ʤʝʪʘʙʦʣʽʟʤ ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʪʘ ʙʽʦʩʠʥʪʝʟ ʣʝʡʢʦʪʨʽʻʥʽʚ ʚ 

ʦʨʛʘʥʽʟʤʽ ʱʫʨʽʚ ʚ ʜʦʩʣʽʜʘʭ in vivo. 

ɺʠʚʯʝʥʦ ʚʧʣʠʚ ɽ-ʛʽʧʦʚʽʪʘʤʽʥʦʟʫ ʪʘ ʡʦʛʦ ʢʦʨʝʢʮʽʾ ʚʽʪʘʤʽʥʦʤ ɽ ʥʘ ʦʙʤʽʥ 

ʣʽʧʽʜʽʚ ʟʘ ʚʤʽʩʪʦʤ ʪʦʢʦʬʝʨʦʣʫ, ʭʦʣʝʩʪʝʨʦʣʫ, ʟʘʛʘʣʴʥʠʭ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʬʦʩʬʦʨʣʽʧʽʜʽʚ, ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʬʦʩʬʦʣʽʧʽʜʥʦʾ ʬʨʘʢʮʽʾ ʧʝʯʽʥʢʠ. ɼʦʩʣʽʜʞʝʥʦ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ 5-ʣʽʧʦʢʩʠʛʝʥʘʟʥʦʛʦ ʰʣʷʭʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʨʘʭʽʜʦʥʦʚʦʾ ʢʠʩʣʦʪʠ 

ʩʫʤʘʨʥʠʭ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʮʠʩʪʝʾʥʽʣ ʣʝʡʢʦʪʨʠʻʥʽʚ ʽ ʢʣʽʪʠʥʘʭ ʧʝʯʽʥʢʠ ʱʫʨʽʚ 

ʟʘ ʫʤʦʚ ʨʽʟʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʢʦʬʝʨʦʣʦʤ. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘ ʤʦʜʝʣʽ ɽ-ʛʽʧʦʚʽʪʘʤʽʥʦʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

a-ʪʦʢʦʬʝʨʦʣʫ ʪʘ Ca
2+

, ʭʦʣʝʩʪʝʨʦʣʫ ʪʘ ʟʘʛʘʣʴʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ, ʦʜʝʨʞʘʥʽ 

ʚʽʨʦʛʽʜʥʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʬʦʩʬʘʪʠʜʠʣʭʦʣʽʥʫ, ʩʬʽʥʛʦʤʽʻʣʽʥʫ ʪʘ 

ʬʦʩʬʘʪʠʜʠʣʝʪʘʥʦʣʘʤʽʥʫ, ʬʦʩʬʘʪʠʜʠʣʩʝʨʠʥʫ ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʷʢ 

ʟʦʚʥʽʰʥʴʦʾ, ʪʘʢ  ̔ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʣʽʧʽʜʥʦʛʦ ʰʘʨʫ ʤʝʤʙʨʘʥʠ. ɺ̔ ʜʤʽʯʝʥʦ 

ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʥʘ 18%, ʚʤʽʩʪʫ 

ʟʘʛʘʣʴʥʠʭ ʮʠʩʪʝʾʥʽʣ ʣʝʡʢʦʪʨʠʻʥʽʚ ʚ ʧʝʯʽʥʮʽ ʥʘ 30%, ʪʘ ʨʽʚʝʥʴ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʣʝʡʢʦʪʨʠʻʥʽʚ ʚ ʧʝʯʽʥʮʽ: ʉ4  - ʥʘ 11%, D4 - ʥʘ 12%, ʘ E4 ï ʥʝ ʟʤʽʥʶʻʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ɸʂ/ɼʂɻ ʪʘ w6/w3 ʬʦʩʬʦʣʽʧʽʜʥʦʾ ʬʨʘʢʮʽʾ ʧʝʯʽʥʢʠ. 

ɺ ʫʤʦʚʘʭ ʢʦʨʝʢʮʽʾ ʪʦʢʦʬʝʨʦʣʦʤ ʩʪʘʥʫ ɽ-ʛʽʧʦʚʽʪʘʤʽʥʦʟʫ in vivo ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷ ʤʘʡʞʝ ʚʩʽʭ ʟʛʘʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʨʷʜ ʟ ʷʢʠʭ ʧʦʚʝʨʪʘʶʪʴʩʷ ʜʦ 

ʟʥʘʯʝʥʴ ʢʦʥʪʨʦʣʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ a-ʪʦʢʦʬʝʨʦʣʫ ʚ ʢʦʤʧʣʝʢʩʥʽʡ 

ʪʝʨʘʧʽʾ ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʦʙ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʧʨʦʮʝʩʘʤʠ ʟʘʧʘʣʴʥʦʛʦ ʪʘ ʘʣʝʨʛʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ  

 

 

 



 

ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʙʽʦʭʽʤʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾò, 30-31 ʞʦʚʪʥʷ 2008 ʨ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 

74 
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ʇʃɸɿʄɽʅʅʓʍ ɹɽʃʂʆɺ ʇʈʀ ʆʅʂʆɿɸɹʆʃɽɺɸʅʀʗʍ ʂʈʆɺʀ 
 

1
ʉʪʝʢʣʝʥʝʚʘ ʅ.ʀ., 

1
ʂʫʣʠʥʠʯ ɸ.ɸ., 

2
ʅʠʢʦʣʘʝʥʢʦ ʊ.ʇ., 

1
ɹʨʘʟʘʣʫʢ ɸ.ɿ., 

1
ʐʝʚʮʦʚʘ ɸ.ʀ. 
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ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ, ʢʘʬʝʜʨʘ ʙʠʦʭʠʤʠʠ, 

ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʭʠʤʠʠ, 
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2
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 ʈʘʟʚʠʪʠʝ ʦʧʫʭʦʣʠ ï ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʣʝʪʦʢ, ʚ ʭʦʜʝ 

ʢʦʪʦʨʦʛʦ ʠʟʤʝʥʷʶʪʩʷ ʩʦʩʪʦʷʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʣʘʟʤʝʥʥʳʭ ʙʝʣʢʦʚ ʪʘʢʠʭ ʢʘʢ Ŭ-

ʢʠʩʣʳʡ ʛʣʠʢʦʧʨʦʪʝʠʥ (ɸɻʇ) ʠ ʬʠʙʨʦʥʝʢʪʠʥ (ʌʥ). ɸɻʇ ï ʙʝʣʦʢ ʦʩʪʨʦʡ ʬʘʟʳ 

ʦʙʣʘʜʘʶʱʠʡ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʦʛʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʧʫʭʦʣʝʚʦʡ ʧʨʠʨʦʜʳ. ʌʥ ï 

ʘʜʛʝʟʠʚʥʳʡ ʙʝʣʦʢ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʛʦ ʤʘʪʨʠʢʩʘ ʧʨʠʥʠʤʘʶʱʠʡ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʮʝʩʩʘʭ ʤʠʛʨʘʮʠʠ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʚʳʞʠʚʘʥʠʠ ʢʣʝʪʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʧʨʦʮʝʩʩʘʭ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʫʛʣʝʚʦʜʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪ ʚ ʩʦʩʪʘʚʝ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʠʤʝʥʥʦ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʠʟʙʝʛʘʪʴ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʠʥʚʘʟʠʶ ʚ ʜʨʫʛʠʝ ʪʢʘʥʠ. 

 ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʩʠʘʣʠʨʦʚʘʥʥʦʩʪʠ ɸɻʇ ʠ ʌʥ. 

 ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʘ ʧʣʘʟʤʘ ʢʨʦʚʠ 33 ʙʦʣʴʥʳʭ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʡ ʢʨʦʚʠ (ʆɿʂ). 

 ʉʦʜʝʨʞʘʥʠʝ ɸɻʇ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʨʘʢʝʪʥʦʛʦ ʠʤʤʫʥʦʵʣʝʢʪʨʦʬʦʨʝʟʘ, 

ʌʥ ï ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. ʉʠʘʣʠʨʦʚʘʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ 

ʤʝʪʦʜʦʤ ʣʝʢʪʠʥ-ʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʛʣʠʢʦʟʠʣʠʨʦʚʘʥʥʳʭ 

ʘʥʪʠʪʝʣ (ɼɸ) ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʙʝʣʢʫ. ɼʝʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ Ɂ-ʛʣʠʢʦʟʠʜʘʟʳ F. ʉʧʝʮʠʬʠʯʥʦʩʪʴ ɼɸ ʧʨʦʚʝʨʷʣʠ ʠʤʤʫʥʦʜʦʪʦʤ, 

ʧʦʣʦʞʝʥʠʝ ʩʠʘʣʦʚʳʭ ʢʠʩʣʦʪ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʣʝʢʪʠʥʦʚ Maackia amurensis 

lectin (MAA) ʠ Sambucus nigra lectin (SNA), ʨʘʩʧʦʟʥʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ 

ʩʠʘʣʠʨʦʚʘʥʥʳʝ ʘʥʪʝʥʥʳ ʛʣʠʢʘʥʦʚ. 

 ʂʦʣʠʯʝʩʪʚʦ ɸɻʇ ʠ ʌʥ ʠʟʤʝʥʷʣʦʩʴ ʧʨʠ ʆɿʂ ʠ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩʦ ʩʪʝʧʝʥʴʶ 

ʪʷʞʝʩʪʠ ʠ ʪʠʧʦʤ ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ 

ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʥʦʩʪʴ ʙʳʣʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʜʣʷ ɸɻʇ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ɸɻʇ ʠ ʌʥ, ʘ ʪʘʢʞʝ ʠʭ ʩʠʘʣʠʨʦʚʘʥʥʦʩʪʠ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʘʨʢʝʨʘ ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ ʠ ʤʘʣʠʛʥʠʟʘʮʠʠ ʧʨʠ ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʷʭ. 
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ʂʆʅʎɽʅʊʈɸʎɯʗ ʊɹʂ-ɸʂʊʀɺʅʀʍ ʉʇʆʃʋʂ ʗʂ ʇʆʂɸɿʅʀʂ 

ʉʊɯʁʂʆʉʊɯ ʄɽʄɹʈɸʅ ʂʃɯʊʀʅ ʑʋʈɯɺ-ʇʋʍʃʀʅʆʅʆʉɯɰɰɺ 

 

ʉʫʙʙʦʪʽʥʘ ʅ.ɺ., ʐʪʝʤʝʥʢʦ ʅ.ɯ. 

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 

 

ʇʽʜʚʠʱʝʥʝ ʫʪʚʦʨʝʥʥʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ (ʢʦʪʨʝ ʥʘʟʠʚʘʶʪʴ 

ʦʢʩʠʜʘʪʠʚʥʠʤ ʩʪʨʝʩʦʤ) ʪʘ ʧʦʚʷʟʘʥʝ ʟ ʥʠʤ ʧʦʩʠʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʝʨʦʢʩʠʜʘʮʽʾ 

ʣʽʧʽʜʽʚ (ʇʆʃ) ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤʠ ʫ ʚʣʘʩʪʠʚʦʩʪʷʭ ʙʽʦʣʦʛʽʯʥʠʭ 

ʤʝʤʙʨʘʥ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʢʣʽʪʠʥ. ʇʦʢʘʟʥʠʢʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ 

ʣʽʧʽʜʽʚ (ʥʘʧʨʠʢʣʘʜ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ï 

ʤʘʣʦʥʦʚʦʛʦ ʜʽʘʣʴʜʝʛʽʜʫ - ʄɼɸ) ʩʫʪʪʻʚʦ ʟʤʽʥʶʶʪʴʩʷ ʽ ʧʨʠ ʨʦʟʚʠʪʢʫ 

ʟʣʦʷʢʽʩʥʠʭ ʧʘʪʦʣʦʛʽʡ.  ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʄɼɸ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʧʫʭʣʠʥʥʦʛʦ ʨʦʩʪʫ, ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦʙ ʟʘ ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɺʠʟʥʘʯʝʥʥʷ  ʊɹʂ-ʘʢʪʠʚʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ʃ.ɯ. ɸʥʜʨʝʻʚʦʾ (1988). ʇ̔ ʜʜʦʩʣʽʜʥʠʤ 

ʱʫʨʘʤ (ʚʩʴʦʛʦ 60 ʱʫʨʽʚ, ʤʘʩʦʶ 100-150 ʛ., ʚʽʢʦʤ 2 ʤʽʩʷʮʽ) ʚʚʦʜʠʣʠ ʮʠʩʧʣʘʪʠʥ 

(ʉis-Pt) ʪʘ ʢʣʘʩʪʝʨʥʽ ʩʧʦʣʫʢʠ ʨʝʥʽʶ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ ï 

ʟ̔ʦʙʫʪʠʨʘʪʥʠʤʠ (Re-isobut) ʫ ʪʘʢʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ: ʉis-Pt, Re-isobut + ʉis-Pt, 

Re-isobut + ʉis-Pt (4:1), Re-isobut + ʉis-Pt (8:1). ɺ ʛʨʫʧʽ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ 

Re-isobut + ʉis-Pt (4:1) ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘʡʥʠʞʯʠʡ ʦʙ'ʻʤ ʧʫʭʣʠʥʠ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʧʨʠʙʣʠʟʥʦ ʥʘ ʥʦʨʤʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʟʤʝʥʰʝʥʥ ̫

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʇʆʃ. ʈʽʚʝʥʴ ʄɼɸ ʚ ʛʨʫʧʽ ʱʫʨʽʚ, ʷʢʠʤ ʚʚʦʜʠʣʠ Re-

isobut + ʉis-Pt (8:1) ʜʝʱʦ ʚʠʱʠʡ ʟʘ ʥʦʨʤʫ. ʆʙ'ʻʤ ʧʫʭʣʠʥʠ ʧʦ ʮʽʡ ʛʨʫʧʽ ʚʠʱʠʡ 

ʟʘ ʛʨʫʧʫ Re-isobut + ʉis-Pt (4:1) ʽ ʥʘʚʽʪʴ ʛʨʫʧʫ Re-isobut + ʉis-Pt. ʆʪʞʝ,  

ʧʨʝʧʘʨʘʪ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚ ʮʽʡ ʛʨʫʧʽ ʚ ʧʦʣʦʚʠʥʥʽʡ ʜʦʟʽ ʝʬʝʢʪʠʚʥʦ 

ʟʥʠʞʫʻ ʧʨʦʮʝʩʠ ʨʫʡʥʫʚʘʥʥʷ ʤʝʤʙʨʘʥ, ʜʝʱʦ ʟʥʠʞʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʩʽʭ 

ʧʨʦʮʝʩʽʚ ʇʆʃ, ʘʣʝ ʤʝʥʰʝ ʚʧʣʠʚʘʻ ʥʘ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʧʫʭʣʠʥʠ, ʥʽʞ ʧʦʚʥʘ 

ʡʦʛʦ ʜʦʟʘ (Re-isobut + ʉis-Pt (4:1)) ʪʘ ʦʢʨʝʤʝ ʚʚʝʜʝʥʥʷ Re-isobut + ʉis-Pt. ɺ 

ʛʨʫʧʽ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʪʽʣʴʢʠ Cis-Pt ʨʽʚʝʥʴ ʊɹʂ-ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʙʣʠʟʴʢʽ 

ʜʦ ʪʘʢʠʭ ʫ ʛʨʫʧʽ 2 (ʜʝ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʴ ʞʦʜʥʝ ʣʽʢʫʚʘʥʥʷ). ʎʝ ʛʦʚʦʨʠʪʴ ʧʨʦ 

ʪʝ, ʱʦ Cis-Pt, ʭʦʯ ʽ ʧʨʠʛʥʽʯʫʻ ʨʽʩʪ ʧʫʭʣʠʥʠ, ʘʣʝ ʻ ʜʫʞʝ ʪʦʢʩʠʯʥʦʶ ʩʧʦʣʫʢʦʶ ʽ 

ʥʝ ʟʥʠʞʫʻ, ʘ ʧʽʜʚʠʱʫʻ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʇʆʃ. ʆʪʞʝ, ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʩʧʦʣʫʢʠ Re-isobut + ʉis-Pt ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ (4:1) ʻ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤʠ ʚ ʣʽʢʫʚʘʥʥʽ ʧʫʭʣʠʥ ʜʘʥʦʾ ʤʦʜʝʣʽ ʪʘ ʘʢʪʠʚʘʮʽʾ ʩʠʩʪʝʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ. 
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  ɺʽʜʦʤʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʥʦʚʦʫʪʚʦʨʝʥʴ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʘʥʝʤʽʯʥʠʤʠ 

ʷʚʠʱʘʤʠ, ʷʢʽ ʻ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʦʨʛʘʥʽʟʤʫ ʽ ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʧʨʦʚʽʜʥʫ 

ʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʣʽʢʫʚʘʥʥʷ ʪʘ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʋ ʥʘʰʠʭ ʧʦʧʝʨʝʜʥʽʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʢʣʘʩʪʝʨʥʽ ʩʧʦʣʫʢʠ ʨʝʥʽʶ ʧʨʦʷʚʣʷʶʪʴ 

ʩʪʘʙʽʣʽʟʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜʥʦʩʥʦ ʤʝʤʙʨʘʥʠ ʝʨʠʪʨʦʮʠʪʽʚ. ʊʦʤʫ 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʛʝʤʦʛʣʦʙʽʥʫ, ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʽ ʨʽʟʥʠʭ ʬʦʨʤ ʛʝʤʦʛʣʦʙʽʥʫ  

ʧʨʠ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʚʚʝʜʝʥʥʷ ʩʧʦʣʫʢ ʨʝʥʽʶ ʪʘ ʮʠʩʧʣʘʪʠʥʫ ʱʫʨʘʤ-

ʧʫʭʣʠʥʦʥʦʩʽʷʤ,  ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ  ʫ ʚʠʚʯʝʥʥʽ ʪʘ ʪʝʨʘʧʽʾ ʢʘʥʮʝʨʦʛʝʥʝʟʫ.   

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ: ʜʦʩʣʽʜʠʪʠ ʛʝʤʦʣʽʪʠʯʥʠʡ ʩʪʘʥ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʣʫʢ ʨʝʥʽʶ ʪʘ ʮʠʩʧʣʘʪʠʥʫ ʫ ʱʫʨʽʚ-ʧʫʭʣʠʥʦʥʦʩʽʾʚ ʥʘ ʤʦʜʝʣʽ 

ʱʫʨʽʚ ʟ ʢʘʨʮʠʥʦʤʦʶ ɻʝʨʝʥʘ (ʊ8). ʋ ʪʚʘʨʠʥ-ʧʫʭʣʠʥʦʥʦʩʽʾʚ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʟʥʠʞʫʚʘʚʩʷ ʥʘ 20%, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. ʇʨʠ ʚʚʝʜʝʥʥʽ 

ʮʠʩʧʣʘʪʠʥʘ ʨʽʚʝʥʴ ʛʝʤʦʛʣʦʙʽʥʫ ʟʥʠʞʫʚʘʚʩʷ ʥʘ 27% ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ. ʇʨʠ ʚʚʝʜʝʥʥʽ ʩʧʦʣʫʢ ʨʝʥʽʶ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʛʝʤʦʛʣʦʙʽʥʫ ʥʘ 11-46%  ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ-

ʧʫʭʣʠʥʦʥʦʩʽʾʚ. ʇʨʠ ʢʦʤʧʣʝʢʩʥʽʡ ʪʝʨʘʧʽʾ ʢʣʘʩʪʝʨʥʠʤʠ  ʩʧʦʣʫʢʘʤʠ ʨʝʥʽʶ ʟ 

ʦʨʛʘʥʽʯʥʠʤʠ  ʣʽʛʘʥʜʘʤʠ  ʪʘ ʮʠʩʧʣʘʪʠʥʦʤ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʨʽʚʝʥʴ ʛʝʤʦʛʣʦʙʽʥʫ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 26-60% ʧʦʨʽʚʥʷʥʦ ʽʟ ʛʨʫʧʦʶ ʪʚʘʨʠʥ-ʧʫʭʣʠʥʦʥʦʩʽʾʚ (ʊ8).       

ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʛʣʽʢʦʟʠʣʴʦʚʘʥʦʛʦ (HbA1c) ʪʘ ʬʝʪʘʣʴʥʦʛʦ 

ʛʝʤʦʛʣʦʙʽʥʽʚ ʫ ʱʫʨʽʚ-ʧʫʭʣʠʥʦʥʦʩʽʾʚ ʧʽʜ ʚʧʣʠʚʦʤ ʩʧʦʣʫʢ ʨʝʥʽʶ ʪʘ 

ʮʠʩʧʣʘʪʠʥʫ. ɻʣʽʢʦʟʠʣʴʦʚʘʥʠʡ ʛʝʤʦʛʣʦʙʽʥ ʻ  ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʤʘʨʢʝʨʽʚ ʘʥʝʤʽʾ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʛʨʫʧʘʭ, ʜʝ ʚʚʦʜʠʣʠ 

ʘʮʝʪʦʬʦʩʬʘʪʥʠʡ ʪʘ ʧʨʦʧʽʦʥʘʪʥʠʡ ʢʦʤʧʣʝʢʩʠ ʨʝʥʽʶ ʨʽʚʝʥʴ ʛʣʽʢʦʟʠʣʴʦʚʘʥʦʛʦ 

ʛʝʤʦʛʣʦʙʽʥʫ ʩʪʘʥʦʚʠʪʴ 4,46 ʪʘ 4,54% ʚʽʜʧʦʚʽʜʥʦ, ʪʦʙʪʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʧʦʢʘʟʥʠʢʽʚ ʥʦʨʤʠ. ʋ ʛʨʫʧʘʭ ʟ ʮʠʤʠ ʞ ʩʧʦʣʫʢʘʤʠ ʚ ʷʢʦʩʪʽ ʣʽʛʘʥʜʫ, ʪʘ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʩʧʣʘʪʠʥʫ ʟʥʘʡʜʝʥʦ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ HbA1c ʥʘ 48% ʪʘ 

15% ʚʽʜʧʦʚʽʜʥʦ. ɺʽʨʦʛʽʜʥʦ, HbA1c ï ʚʘʞʣʠʚʘ ʩʢʣʘʜʦʚʘ ʘʥʝʤʽʯʥʦʛʦ ʩʪʘʥʫ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʦʢʩʠʯʥʠʭ ʘʥʪʠʩʪʘʪʠʢʽʚ. ʌʝʪʘʣʴʥʠʡ ʛʝʤʦʛʣʦʙʽʥ ʚʠʷʚʣʝʥʦ 

ʣʠʰʝ ʫ 2-ʭ ʱʫʨʽʚ ʫ ʢʽʣʴʢʦʩʪʽ 0,3%, ʜʝ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʛʘʣʴʤʫʚʘʥʥʷ 

ʧʫʭʣʠʥʠ. ʇʦʢʘʟʘʥʦ, ʱʦ ʢʘʥʮʝʨʦʛʝʥʝʟ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʽʧʦʧʨʦʪʝʥʾʝʤʽʻʶ, 

ʷʢʘ ʢʦʨʠʛʫʻʪʴʩʷ ʩʧʦʣʫʢʘʤʠ ʨʝʥʽʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʙʫʜʦʚʠ ʩʧʦʣʫʢʠ. ʆʪʞʝ, 

ʚʧʝʨʰʝ ʧʦʢʘʟʘʥʘ ʟʜʘʪʥʽʩʪʴ ʤʝʪʘʣʦʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʜʦ ʢʦʨʝʢʮʽʾ ʘʥʝʤʽʯʥʠʭ 

ʩʪʘʥʽʚ ʧʨʠ ʢʘʥʮʝʨʦʛʝʥʝʟʽ. 
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The development of malignant neoplasm is one of the carefully studied 

problems in modern science. Despite on both noticeable progress in understanding 

of pathogenesis and development of diagnostic and treatment methods, during last 

ten years oncologic morbidity continues to grow. Against a background of active 

researching of neoplasm origin processes there are a lot of unclear in mechanisms 

of cell tumor transformation, their acquisition of properties that let grow and 

metastasize avoiding anticancer mechanisms of organism and applied treatment 

methods. The research of biochemical processes occurring in cell during its 

transformation on malignant one; the accompanied changes of metabolism and 

functioning of its enzymatic system are in particular interest.  

Deranged expression and secretion of cathepsins, their location in cell and 

regulation of activity are distinctive features of tumor cell. Lysosomal cysteine 

cathepsins and their endogenous inhibitors are the most perspective as tumor 

growing markers and prognostic factors during malignant neoplasm.  

The aim of the work was to research both the activity of one of the most 

active and widespread lysosomal cysteine proteases cathepsin B, in biological 

fluids (blood plasma and urine) of patients with different types of thyroid cancer 

and the physicochemical properties of cathepsin B from postoperative material of 

the thyroid cancer patients. 

Using scheme of extraction and purification of cysteine cathepsins (that 

included: homogenization, salting-out by ammonium sulfate, affine 

chromatography on azocasein-agarose, affine chromatography on concanavaline 

A-agarose, gel-filtration and SDS-PAAG electrophoresis) the purified cathepsins B 

from malignant thyroid tumors (papillary and follicular carcimnomas) were 

obtained. These enzymes had the same molecular weight (29 kDa), but were 

different in physicochemical properties (Vmax, KM, character of reaction rate 

dependence on substrate concentration) and their ability to hydrolyze 

thyroglobulin. It was shown that in thyroid oncological process there were changes 

of cathepsin B activity levels in patientsô postoperative material and blood plasma 

that depended on tumor malignant degree. In urine of patients with benign and 

malignant thyroid tumors, the difference in cathepsin B activity level character was 

obtained. 

The results obtained could be objective indices of organism reaction on tumor 

invasion and demonstrate the proteolysis deranges in whole organism during 

thyroid tumor transformation; and it put into consider cysteine cathepsins as 

additional appraisal indices of disease aggressiveness and orientation of thyroid 

pathologic state. 
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ʄɯɾɹɸʂʊɽʈɯɸʃʔʅɯ ɺɿɸɭʄʆɼɯɰ ʇʈɽɼʉʊɸɺʅʀʂɯɺ 

ʅʆʈʄɸʃʔʅʆɰ ʊɸ ʋʄʆɺʅʆ-ʇɸʊʆɻɽʅʅʆɰ ʄɯʂʈʆʌʃʆʈʀ 

ʃʖɼʀʅʀ 

 

ɻʘʚʨʠʣʶʢ ɺ.ɻ., ɻʦʣʦʜʦʢ ʃ.ʇ., ʉʘʚʝʥʢʦ ʄ.ʖ., ɺʽʥʥʽʢʦʚ ɸ.ɯ. 

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʧʨ. ɻʘʛʘʨʽʥʘ, 72, 49010 

 

ɾʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʥʝ ʤʦʞʣʠʚʘ ʙʝʟ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʻʜʠʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʫ. ɿʘ ʦʩʪʘʥʥʽ 20-30 

ʨʦʢʽʚ ʟʨʦʩʣʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʻ ʧʦʨʫʰʝʥʥʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ï ʜʠʩʙʘʢʪʝʨʽʦʟ. ɿʘ ʩʫʪʪʻʚʠʭ 

ʚʽʜʭʠʣʝʥʴ ʩʢʣʘʜʫ ʥʦʨʤʦʬʣʦʨʠ ʦʨʛʘʥʽʟʤʫ ʥʝʦʙʭʽʜʥʠʤ ʻ ʾʾ ʢʦʨʝʢʮʽʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʙʥʠʭ ʢʫʣʴʪʫʨ -ï ʧʨʦʙʽʦʪʠʢʽʚ. 

ʇʨʦʪʝ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ ʤʝʭʘʥʽʟʤʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʠʭ 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʤʽʞ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʪʘ 

ʥʦʨʤʘʣʴʥʦʾ ʥʝʧʘʪʦʛʝʥʥʦʾ ʨʽʟʥʠʭ ʝʢʦʪʦʧʽʚ ʤʘʢʨʦʦʨʛʘʥʽʟʤʫ. ʋ ʪʦʡ ʞʝ ʯʘʩ 

ʚʽʜʦʤʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʨʽʟʥʠʭ ʬʦʨʤ ʽʥʬʝʢʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢ ʛʦʩʪʨʦʛʦ ʪʘʢ ʽ 

ʭʨʦʥʽʯʥʦʛʦ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʷʚʫ ʧʘʪʦʛʝʥʥʦʩʪʽ ʪʘ ʧʝʨʩʠʩʪʝʥʮʽʾ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʟʙʫʜʥʠʢʘ. ʊʦʤʫ ʜʣʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʽ ʧʨʦʬʽʣʘʢʪʠʢʠ ʨʽʟʥʠʭ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʩʪʘʥʽʚ ʜʦʮʽʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʨʦʙʽʦʪʠʢʽʚ ʥʘ ʧʨʦʷʚ 

ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʙʫʜʥʠʢʽʚ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ï 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʣʶʜʠʥʠ.  

ʊʘʢ, ʟ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ ʫ ʣʶʜʝʡ ʟ ʫʨʘʞʝʥʥʷʤʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʨʷʜ ʰʪʘʤʽʚ Staphylococcus aureus ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ 

ʧʨʦʷʚʫ ʬʘʢʪʦʨʽʚ ʧʘʪʦʛʝʥʥʦʩʪʽ ʪʘ ʧʝʨʩʠʩʪʝʥʮʽʾ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʷʚʽʚ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʙʘʢʪʝʨʽʡ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʥʘʩʪʫʧʥʠʭ 

ʧʨʦʙʽʦʪʠʢʽʚ: ʣʘʢʪʦʙʘʢʪʝʨʠʥʫ, ʙʽʬʽʜʫʤʙʘʢʪʝʨʠʥʫ ʽ ʙʽʦʩʧʦʨʠʥʫ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʩʪʘʬʽʣʦʢʦʢʽʚ ʧʨʦʚʦʜʠʣʠ ʩʫʤʽʩʥʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʦʩʪʘʥʥʽʭ ʟ 

ʢʫʣʴʪʫʨʘʣʴʥʠʤʠ ʨʽʜʠʥʘʤʠ ʪʘ ʢʣʽʪʠʥʥʠʤʠ ʝʢʩʪʨʘʢʪʘʤʠ ʧʨʦʙʽʦʪʠʯʥʠʭ 

ʙʘʢʪʝʨʽʡ. ɺʩʪʘʥʦʚʣʝʥʦ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʝʢʩʧʨʝʩʽʾ ʬʘʢʪʦʨʽʚ ʧʘʪʦʛʝʥʥʦʩʪʽ ʪʘ 

ʧʝʨʩʠʩʪʝʥʮʽʾ ʫ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʩʪʘʬʽʣʦʢʦʢʽʚ ʧʽʜ ʜʽʻʶ ʷʢ ʢʣʽʪʠʥ-

ʘʥʪʘʛʦʥʽʩʪʽʚ, ʪʘʢ ʽ ʾʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚ 

ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʧʨʠ ʽʥʢʫʙʫʚʘʥʥʽ ʟ ʢʫʣʴʪʫʨʘʣʴʥʠʤʠ ʨʽʜʠʥʘʤʠ ʧʨʦʙʽʦʪʠʯʥʠʭ 

ʙʘʢʪʝʨʽʡ: ʧʦʢʘʟʘʥʦ ʟʥʠʞʝʥʥʷ ʧʣʘʟʤʦʢʦʘʛʫʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ - ʥʘ 40-60%; 

ʟʙʨʦʜʞʫʚʘʥʥʷ ʤʘʥʥʽʪʫ ï ʥʘ 30-50%; ʣʝʮʠʪʽʥʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ï ʥʘ 40-60%; 

ʣʽʧʘʟʥʦʾ ï ʥʘ 30-40%; ʛʝʤʦʣʽʪʠʯʥʦʾ ï ʥʘ 50-60%; ʘʥʪʠʣʽʟʦʮʠʤʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ï 

ʫ 5-50 ʨʘʟʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦ ʤʦʜʠʬʽʢʫʶʯʠʡ ʚʧʣʠʚ 

ʙʘʢʪʝʨʽʡ-ʘʥʪʘʛʦʥʽʩʪʽʚ, ʚʠʜʽʣʝʥʠʭ ʟ ʧʨʦʙʽʦʪʠʢʽʚ, ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʣʽʥʽʯʥʠʭ ʽʟʦʣʷʪʽʚ S. aureus ʨʦʟʢʨʠʚʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʞʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʚʟʘʻʤʦʜʽʡ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʝʟʠʜʝʥʪʥʦʾ ʪʘ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ 

ʣʶʜʠʥʠ. 



 

ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʙʽʦʭʽʤʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾò, 30-31 ʞʦʚʪʥʷ 2008 ʨ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 
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ʇʣʘʟʤʽʥʦʛʝʥ/ʧʣʘʟʤʽʥʦʚʘ ʩʠʩʪʝʤʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʘʭ  

ʪʨʦʤʙʦʣʽʟʠʩʫ,  ʨʝʤʦʜʝʣʶʚʘʥʥʽ ʪʢʘʥʠʥ, ʤʽʛʨʘʮʽʾ ʪʘ ʽʥʚʘʟʽʾ ʢʣʽʪʠʥ, ʘʥʛʽʦʛʝʥʝʟʽ 

ʪʘ ʝʤʙʨʽʦʛʝʥʝʟʽ. ʇʣʘʟʤʽʥʦʛʝʥ ʤʦʞʝ ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʴ ʥʘ ʯʘʩʪʢʦʚʦ ʜʝʛʨʘʜʦʚʘʥʽ 

ʬʦʨʤʠ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʧʨʦʪʝʾʥʘʟ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʟʘ ʨʽʟʥʠʭ ʟʘʧʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ. ʌʨʘʛʤʝʥʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʢʨʠʥʛʣʦʚʽ ʜʦʤʝʥʠ, ʛʘʣʴʤʫʶʪʴ ʧʨʦʮʝʩʠ 

ʨʦʩʪʫ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ ʪʘ ʤʝʪʘʩʪʘʟʫʚʘʥʥʷ. ʌʨʘʛʤʝʥʪʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ 

ʚʭʦʜʠʪʴ ʧʨʦʪʝʾʥʘʟʥʠʡ ʜʦʤʝʥ, ʧʽʩʣʷ ʘʢʪʠʚʘʮʽʾ ʧʨʦʷʚʣʷʶʪʴ ʘʤʽʜʦʣʽʪʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʧʨʦʪʝ ʾʭ ʟʜʘʪʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʪʠ ʪʘ ʛʽʜʨʦʣʽʟʫʚʘʪʠ ʬʽʙʨʠʥ ʨʽʟʢʦ 

ʟʤʝʥʰʫʻʪʩɹʷ. 

ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʩʧʦʩʽʙ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʘʢʪʠʚʥʦʛʦ ʧʣʘʟʤʽʥʦʛʝʥʫ ʟʘ ʛʽʜʨʦʣʽʟʦʤ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ï ʬʽʙʨʠʥʫ. 

ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʛʽʜʨʦʣʽʟʫ desAABB-ʬʽʙʨʠʥʫ 

ʧʣʘʟʤʽʥʦʤ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʟʘ ʘʢʪʠʚʘʮʽʾ ʧʣʘʟʤʽʥʦʛʝʥʫ ʧʣʘʟʤʠ ʢʘʪʘʣʽʪʠʯʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʩʪʨʝʧʪʦʢʽʥʘʟʠ. ʐʚʠʜʢʽʩʪʴ ʛʽʜʨʦʣʽʟʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʯʘʩʦʤ 

ʟʤʝʥʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ ʩʚʽʪʣʦʧʦʛʣʠʥʘʥʥʷ ʬʽʙʨʠʥʦʚʦʛʦ ʛʝʣʶ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 200-400 ʤʢʛ/ʤʣ desAABB-ʬʽʙʨʠʥʫ ʰʚʠʜʢʽʩʪʴ 

ʛʽʜʨʦʣʽʟʫ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʘ ʢʽʣʴʢʦʩʪʽ ʧʣʘʟʤʽʥʫ ʚ ʤʝʞʘʭ 1-3 ʤʢʛ/ʤʣ. 

ʐʚʠʜʢʽʩʪʴ ʛʽʜʨʦʣʽʟʫ ʬʽʙʨʠʥʫ ʧʣʘʟʤʽʥʦʤ ʽ ɻʣʫ-ʧʣʘʟʤʽʥʦʛʝʥʦʤ ʧʣʘʟʤʠ, 

ʘʢʪʠʚʦʚʘʥʠʤ ʩʪʨʝʧʪʦʢʽʥʘʟʦʶ (ʤʦʣʷʨʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 1:0,1), ʻ ʤʘʡʞʝ 

ʦʜʥʘʢʦʚʦʶ. Ŭ-2-ɸʥʪʠʧʣʘʟʤʽʥ ʽʥʛʽʙʫʻ ʛʽʜʨʦʣʽʟ ʬʽʙʨʠʥʫ ʧʣʘʟʤʽʥʦʤ ʽ ʥʝ ʚʧʣʠʚʘʻ 

ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʡʥʫʚʘʥʥʷ ʬʽʙʨʠʥʫ ɻʣʫ-ʧʣʘʟʤʽʥʦʛʝʥʦʤ, ʘʢʪʠʚʦʚʘʥʠʤ 

ʩʪʨʝʧʪʦʢʽʥʘʟʦʶ (ʤʦʣʷʨʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 1:0,1). ʊʦʙʪʦ, ʧʨʦʮʝʩ ʘʢʪʠʚʘʮʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʬʽʙʨʠʥʽ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʣʘʟʤʽʥ, ʱʦ  ʫʪʚʦʨʶʻʪʴʩʷ, 

ʟʘʭʠʱʝʥʠʡ ʚʽʜ ʽʥʛʽʙʽʪʦʨʽʚ ʧʣʘʟʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʧʣʘʟʤʽʥʦʛʝʥʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʙʝʟ ʦʜʝʨʞʘʥʥʷ ʝʫʛʣʦʙʫʣʽʥʦʚʦʾ 

ʬʨʘʢʮʽʾ. ʆʜʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙʫʻ 10-30 ʤʢʣ ʧʣʘʟʤʠ ʪʘ ʙʣʠʟʴʢʦ 5 ʭʚ. ʯʘʩʫ. 

ʐʚʠʜʢʽʩʪʴ ʛʽʜʨʦʣʽʟʫ desAABB-ʬʽʙʨʠʥʫ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʬʽʙʨʠʥʦʛʝʥʫ 

ʧʣʘʟʤʠ. ʅʘ ʥʝʾ ʥʝ ʚʧʣʠʚʘʶʪʴ ʛʝʧʘʨʠʥ ʪʘ ʘʮʝʪʠʣʩʘʣʽʮʠʣʦʚʘ ʢʠʩʣʦʪʘ ʚ ʰʠʨʦʢʠʭ 

ʤʝʞʘʭ ʢʦʥʮʝʥʪʨʘʮʽʡ. ɻʽʜʨʦʣʽʟ ʬʽʙʨʠʥʫ ʧʨʠʛʥʽʯʫʻʪʴʩʷ 6-ʘʤʽʥʦʛʝʢʩʘʥʦʚʦʶ 

ʢʠʩʣʦʪʦʶ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,1-1,0 ʤʄ. ɼʘʥʠʡ ʤʝʪʦʜ ʤʦʞʝ ʙʫʪʠ 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʦʛʦ ʧʣʘʟʤʽʥʦʛʝʥʫ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʛʘʣʴʥʦʛʦ ʬʽʙʨʠʥʦʣʽʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʢʦʥʪʨʦʣʶ ʟʘ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʪʨʦʤʙʦʣʽʪʠʯʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʚʠʷʚʣʝʥʥʷ ʯʘʩʪʢʦʚʦ ʜʝʛʨʘʜʦʚʘʥʠʭ 

ʬʦʨʤ ʧʣʘʟʤʽʥʦʛʝʥʫ.  
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ʇʆʉʊʈɸʅʉʃʗʎʀʆʅʅʓɽ ʄʆɼʀʌʀʂɸʎʀʀ ʀ ʉʊʈʋʂʊʋʈɸ 

ʂʆʃʃɸɻɽʅɸ ʊʀʇɸ ɯ, ʉʀʅʊɽɿʀʈʋɽʄʆɻʆ ɺ ʂʆɾɽ ɺ ʋʉʃʆɺʀʗʍ 

ɽɪ ʈɸʉʊʗɾɽʅʀʗ  ʇʆɼ ɼɽʁʉʊɺʀɽʄ ʄɽʍɸʅʀʏɽʉʂʆɻʆ 

ʅɸʇʈʗɾɽʅʀʗ IN VITRO 

 

ɾʫʢʦʚʘ ʊ.ɺ., ʇʦʥʦʤʘʨʝʥʢʦ ɸ.ʅ., ɸʙʙʘʩ ʕʣʴ-ʊ'ʘʘʣʫ, ʇʝʨʩʢʠʡ ɽ.ʕ. 

 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʅ. ʂʘʨʘʟʠʥʘ.  

ʛ. ʍʘʨʴʢʦʚ, ʧʣ. ʉʚʦʙʦʜʳ 4, ʍʘʨʴʢʦʚ 61077, ʋʢʨʘʠʥʘ,                                  

zhoo-zhoo@ukr.net 

 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʨʘʩʪʷʛʠʚʘʶʱʝʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʢʦʞʠ   3-ʭ 

ʤʝʩʷʯʥʳʭ ʢʨʳʩ ʚ ʜʠʘʧʘʟʦʥʝ  0 ï 2,5 ʄʅ/ʤ
2 

 ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʥʪʝʟʘ ʚ ʥʝʡ 

ʢʦʣʣʘʛʝʥʘ ʪʠʧʘ ɯ, ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʝ ʧʨʦʣʠʥʘ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦʝ 

ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʝ ʣʠʟʠʥʘ ʠ ʦʢʩʠʣʠʟʠʥʘ ʚ ʥʸʤ, ʘ ʪʘʢʞʝ ʥʘ ʩʪʝʧʝʥʴ ʝʛʦ 

ʛʠʜʨʘʪʘʮʠʠ ʠ ʧʦʧʝʨʝʯʥʦʛʦ ʢʦʚʘʣʝʥʪʥʦʛʦ ʩʚʷʟʳʚʘʥʠʷ.  

       ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʥʪʝʟʘ ʦʮʝʥʠʚʘʣʠ ʧʦ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ 
3
ʅ-ʆʧʨʦ ʚ 

ʢʦʣʣʘʛʝʥʝ ʪʠʧʘ ɯ, ʢʦʪʦʨʳʡ  ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʠʟ ʦʙʨʘʟʮʦʚ ʢʦʞʠ, 

ʠʥʢʫʙʠʨʦʚʘʥʥʦʡ ʚ ʨʘʩʪʚʦʨʝ ʈʠʥʛʝʨʘ-ʂʨʝʙʩʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 
3
ʅ-ʇʨʦ. ʉʪʝʧʝʥʴ 

ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʷ ʧʨʦʣʠʥʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ 
3
ʅ-ʆʧʨʦ/(

3
ʅ-

ʇʨʦ+
3
ʅ-ʆʧʨʦ). ʆʙ ʫʨʦʚʥʝ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʷ ʣʠʟʠʥʘ ʠ 

ʦʢʩʠʣʠʟʠʥʘ ʩʫʜʠʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʚʦʙʦʜʥʳʭ Ů-NH2- ʠ ʘʣʴʜʝʛʠʜʥʳʭ ʛʨʫʧʧ ʚ  

ʩʚʝʞʝʩʠʥʪʝʟʠʨʦʚʘʥʥʦʤ ʢʦʣʣʘʛʝʥʝ ʪʠʧʘ I. ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʆʅ-ʛʨʫʧʧ 

ʦʢʩʠʧʨʦʣʠʥʘ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʪʘʢʞʝ ʧʦ ʯʘʩʪʦʪʥʦʤʫ ʩʜʚʠʛʫ ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʳʭ 

ʆʅ-ʚʘʣʝʥʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʈʘʤʘʥ-ʩʧʝʢʪʨʘʭ ʩ 3403 ʩʤ
-1 
ʜʦ 3411ʩʤ

-1 
ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʥʪʝʛʨʘʣʴʥʳʤ ʠʥʪʝʥʩʠʚʥʦʩʪʷʤ ʧʠʢʦʚ ʵʪʠʭ ʯʘʩʪʦʪ. 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʢʦʣʣʘʛʝʥʝ ʧʦʧʝʨʝʯʥʳʭ ʢʦʚʘʣʝʥʪʥʳʭ ʩʰʠʚʦʢ - ʰʠʬʬʦʚʳʭ 

ʦʩʥʦʚʘʥʠʡ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʢʦʥʜʝʥʩʘʮʠʠ ʩʚʦʙʦʜʥʳʭ Ů-NH2- ʠ 

ʘʣʴʜʝʛʠʜʥʳʭ ʛʨʫʧʧ, ʦʧʨʝʜʝʣʷʣʠ ʧʦ  ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ 

ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ - 1620ʩʤ
-1
 ʚ ʀʂ-ʩʧʝʢʪʨʘʭ. ɻʠʜʨʘʪʘʮʠʶ ʢʦʣʣʘʛʝʥʘ 

ʠʟʤʝʨʷʣʠ ʧʴʝʟʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʷ ʧʨʦʣʠʥʘ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʷ ʣʠʟʠʥʘ ʠ ʦʢʩʠʣʠʟʠʥʘ ʚ ʢʦʣʣʘʛʝʥʝ ʪʠʧʘ ɯ ʩʥʠʞʘʶʪʩʷ ʩ 

ʨʦʩʪʦʤ ʥʘʧʨʷʞʝʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦ ʩʪʝʧʝʥʴʶ ʨʘʩʪʷʞʝʥʠʷ ʢʦʞʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ  ʆʅ-ʛʨʫʧʧ ʦʢʩʠʧʨʦʣʠʥʘ. 

ʉʥʠʞʘʝʪʩʷ ʠ ʯʠʩʣʦ ʩʚʦʙʦʜʥʳʭ ʘʣʴʜʝʛʠʜʥʳʭ ʛʨʫʧʧ ʣʠʟʠʥʘ ʠ ʦʢʩʠʣʠʟʠʥʘ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʩʚʦʙʦʜʥʳʭ Ů-NH2 ʛʨʫʧʧ ʚ ʵʪʠʭ ʘʤʠʥʦʢʠʩʣʦʪʘʭ. 

ʉʣʝʜʩʪʚʠʝʤ ʧʝʨʚʦʛʦ  ʵʬʬʝʢʪʘ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʤʦʣʝʢʫʣ ʚʦʜʳ, 

ʩʚʷʟʳʚʘʶʱʠʭʩʷ ʩ ʆʅ-ʛʨʫʧʧʘʤʠ ʦʢʩʠʧʨʦʣʠʥʘ ʠ ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ ʛʠʜʨʘʪʘʮʠʠ 

ʢʦʣʣʘʛʝʥʘ. ʉʣʝʜʩʪʚʠʝ ʚʪʦʨʦʛʦ ï ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʚʘʣʝʥʪʥʳʭ ʩʰʠʚʦʢ ʚ ʢʦʣʣʘʛʝʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʘʩʪʷʞʝʥʠʝ ʢʦʞʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʪʝʧʝʥʠ ʧʦʩʪʨʘʥʩʣʷʮʠʦʥʥʳʭ 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ  ʩʠʥʪʝʟʠʨʫʶʱʠʭʩʷ ʤʦʣʝʢʫʣ ʢʦʣʣʘʛʝʥʘ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʫʤʝʥʴʰʝʥʠʶ ʠʭ ʩʪʨʫʢʪʫʨʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

mailto:zhoo-zhoo@ukr.net
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ʃʆʂɸʃɯɿɸʎɯʗ  ʌɯɹʈʆʅɽʂʊʀʅʋ ʋ ʊʂɸʅʀʅɸʍ ʂʋʈʏɸʊ-

ɹʈʆʁʃɽʈɯɺ ɿɸ ʋʄʆɺ ɼɯɰ ɹɯʆʃʆɻɯʏʅʆ ɸʂʊʀɺʅʀʍ ʈɽʏʆɺʀʅ 

 

ʂʦʚʘʣʝʥʢʦ ʄ. ɺ., ʉʪʝʧʯʝʥʢʦ ʃ. ʄ.  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʚʫʣ. ɺʦʨʦʰʠʣʦʚʘ, 25 marishazuj@mail.ru  

 

ʂʣʽʪʠʥʥʠʡ ʬʽʙʨʦʥʝʢʪʠʥ (ʌʅ) ʟʘʙʝʟʧʝʯʫʻ ʩʧʝʮʠʬʽʯʥʫ ʙʽʦʣʦʛʽʯʥʫ 

ʘʜʛʝʟʽʶ, ʤʽʞʢʣʽʪʠʥʥʽ ʢʦʤʫʥʽʢʘʮʽʾ, ʧʨʦʮʝʩʠ ʝʤʙʨʽʦ- ʪʘ ʦʥʪʦʛʝʥʝʟʫ, ʨʽʚʝʥʴ  ʌʅ 

ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʧʦʢʘʟʥʠʢʦʤ ʽʤʫʥʦʤʦʜʝʣʶʶʯʦʾ ʜʽʾ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʦʢ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʝʧʘʨʘʪʠ ʩʝʣʝʥʫ ʤʘʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, 

ʽʤʫʥʦʤʦʜʝʣʶʶʯʠ ʪʘ ʧʨʦʪʠʚʽʨʫʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. Sel-Plex ï ʩʝʣʝʥʚʤʽʩʥʘ 

ʢʦʨʤʦʚʘ ʜʦʙʘʚʢʘ, ʱʦ ʤʽʩʪʠʪʴ Se ʚ ʦʨʛʘʥʽʯʥʽʡ ʬʦʨʤʽ ʪʘ ʤʘʻ ʜʨʽʞʜʞʦʚʝ 

ʧʦʭʦʜʞʝʥʥʷ. ɻʉɺɼ ï ʛʫʤ̔ʥʦ-ʩʝʣʝʥʦ-ʚʽʪʘʤʽʥʥʘ ʜʦʙʘʚʢʘ, ʱʦ ʤʘʻ ʛʫʤʽʥʦʚʫ 

ʦʩʥʦʚʫ, ʤʽʩʪʠʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʚʦʜʦʨʦʟʯʠʥʥʽ ʬʦʨʤʠ ʚʽʪʘʤʽʥʽʚ ɸ, ɽ ʪʘ ʤʽʢʨʦ 

ʜʦʟʠ Se. ʗʢʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʶʪʴ ʨʽʟʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ Se ʪʘ ʯʠ ʧʽʜʩʠʣʶʻʪʴʩʷ ʮʝʡ 

ʚʧʣʠʚ ʜʦʙʘʚʢʘʤʠ ʛʫʤʽʥʦʚʦʾ ʧʨʠʨʦʜʠ ʥʘ ʪʢʘʥʠʥʥʠʡ ʨʦʟʧʦʜʽʣ ʬʽʙʨʦʥʝʢʪʠʥʫ ʪʘ 

ʤʽʞʢʣʽʪʠʥʥʽ ʢʦʤʫʥʽʢʘʮʽʾ ʽ ʷʢ ʮʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʩʪʘʥʽ ʦʨʛʘʥʽʟʤʫ ï ʧʠʪʘʥʥʷ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ.  

ɺʠʟʥʘʯʝʥʥʷ ʣʦʢʘʣʽʟʘʮʽʾ ʌʅ ʫ ʪʢʘʥʠʥʘʭ ʧʝʯʽʥʢʠ, ʪʠʤʫʩʫ ʪʘ ʙʫʨʩʠ 

ʌʘʙʨʠʮʽʫʩʘ  10-ʪʠ ʪʘ 39-ʪʠ ʜʦʙʦʚʠʭ ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʾ. ɿʨʽʟʠ ʪʢʘʥʠʥ ʧʽʜʜʘʚʘʣʠ ʜʝʧʘʨʘʬʽʥʽʟʘʮʽʾ, ʚʠʩʥʘʞʝʥʥʶ 

ʝʥʜʦʛʝʥʥʦʾ ʧʝʨʦʢʩʠʜʘʟʠ ʪʘ ʦʙʨʦʙʮʽ  ʨʦʟʯʠʥʦʤ ɹʉɸ. ʅʘʩʪʫʧʥʠʤʠ ʝʪʘʧʘʤʠ 

ʘʥʘʣʽʟʫ ʙʫʣʠ ʜʚʽ ʧʦʩʣʽʜʦʚʥʽ ʽʥʢʫʙʘʮʽʾ ʟ ʢʨʦʣʷʯʠʤʠ ʘʥʪʠʪʣ̔ʘʤʠ ʜʦ ʌʅ, ʘ ʧʦʪʽʤ 

ï ʟ ʚʪʦʨʠʥʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʜʦ IgG ʢʨʦʣʽʚ, ʤʽʯʝʥʠʤʠ ʧʝʨʦʢʩʠʜʘʟʦʶ ʭʨʦʥʫ. 

ʂʦʤʧʣʝʢʩ ʌʅ ʟ ʤʽʯʝʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ ʟʘʙʘʨʚʣʶʚʘʣʠ ʨʦʟʯʠʥʦʤ 

ʜʽʘʤʽʥʙʝʥʟʠʜʠʥʫ. ʈʝʟʫʣʴʪʘʪʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʾ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘ  ʜʦʧʦʤʦʛʦʶ 

ʩʚʽʪʣʦʦʧʪʠʯʥʦʛʦ ʤʽʢʨʦʩʢʦʧʫ Leica CME, ʧʨʠ ʢʽʥʮʝʚʦʤʫ ʟʙʽʣʴʰʝʥʥʽ 1000.  

ʇʨʠ ʘʥʘʣʽʟʽ ʜʘʥʠʭ ʛʽʩʪʦʭʽʤʽʾ ʙʫʣʦ ʟôʷʩʦʚʘʥʦ, ʱʦ ʟʘ ʫʤʦʚ ʚʧʣʠʚʫ 

ʦʨʛʘʥʽʯʥʦʛʦ Se ʫ ʚʠʛʣʷʜʽ ʧʨʝʧʘʨʘʪʫ Sel-Plex ʩʧʦʩʪʝʨʽʛʘʣʠ  ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʌʅ ʫ ʧʘʨʝʥʭʽʤʽ ʧʝʯʥ̔ʢʠ, ʫ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʢʘʧʩʫʣʠ ʜʦʣʝʡ ʪʠʤʫʩʫ, 

ʙʽʣʴʰ ʜʠʬʫʟʥʘ ʣʦʢʘʣʽʟʘʮʽʷ ʢʣʽʪʠʥʥʦʛʦ ʌʅ ʫ ʤʘʪʨʠʢʩʽ ʥʘʚʢʦʣʦ ʬʦʣʽʢʫʣʽʚ ʫ 

ʪʢʘʥʠʥʘʭ ʙʫʨʩʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʪʘ ʚʧʣʠʚʦʤ ɻʉɺɼ. ɺʞʠʚʘʥʥʷ ɻʉɺɼ  

ʟʫʤʦʚʠʣʦ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʽʥʜʝʢʩʫ ʦʨʛʘʥʫ ʧʝʯʽʥʢʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ 

ʪʘ ʚʧʣʠʚʦʤ Sel-Plex. ʂʦʤʧʣʝʢʩʥʘ ʜʽʷ ʛʫʤʽʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʤʽʢʨʦ ʜʦʟ Se 

ʚʠʢʣʠʢʘʣʘ ʟʨʦʩʪʘʥʥʷ ʣʦʢʘʣʽʟʘʮʽʾ ʌʅ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʢʘʥʠʥʘʭ 39-ʜʦʙʦʚʠʭ ʢʫʨʯʘʪ-ʙʨʦʡʣʝʨʽʚ, ʧʨʦʪʝ ʚʦʥʦ ʙʫʣʦ  

ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʝ ʥʽʞ ʟʘ ʫʤʦʚ ʜʽʾ Sel-Plex, ʱʦ, ʡʤʦʚʽʨʥʦ, ʧʦʚôʷʟʘʥʦ ʟ 

ʨʽʟʥʠʮʷʤʠ ʢʦʥʮʝʥʪʨʘʮʽʡ Se ʫ ʢʦʨʤʦʚʠʭ ʜʦʙʘʚʢʘʭ.  

ʄʦʞʣʠʚʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʦʨʛʘʥʽʯʥʠʡ Se ʫ ʥʘʡʙʽʣʴʰʽʡ ʤʽʨʽ ʩʧʨʠʯʠʥʷʻ 

ʥʘʢʦʧʠʯʝʥʥʷ ʪʢʘʥʠʥʥʦʛʦ ʌʅ ʫ ʤʽʩʮʷʭ ʡʦʛʦ ʩʠʥʪʝʟʫ, ʧʨʠ ʯʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʥʘʢʦʧʠʯʝʥʥʷ ʌʅ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʪʢʘʥʠʥʘʭ ʢʦʨʝʣʶʻ  ʟ ʚʽʢʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʪʘʭʽʚ.  

mailto:marishazuj@mail.ru
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ɽʂʉʇʈɽʉɯʗ ʅɽʆʅɸʊɸʃʔʅʀʍ Fc-g-ʈɽʎɽʇʊʆʈɯɺ  ʅɸ 

ɽʅʊɽʈʆʎʀʊɸʍ ʇʃʆɼɯɺ BOVIS 

 

ɼ. ʄʘʩʶʢ
1
, ɺ. ʅʝʜʟʚʝʮʴʢʠʡ

2 

 

1
ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

2
ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, nedzvetskyvictor@gmail.com 

 

ʅʝʦʥʘʪʘʣʴʥʽ Fc-g-ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʪʨʘʥʩʧʦʨʪʽ ʘʥʪʠʛʝʥʽʚ ʽ 

ʬʦʨʤʫʚʘʥʥʽ ʽʤʫʥʽʪʝʪʫ ʧʣʦʜʽʚ ʨʽʟʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʚʠʜʽʚ. ɺʽʜʦʤʽ 4 ʢʣʘʩʠ Fc-g-

ʨʝʮʝʧʪʦʨʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʽ ʩʧʝʮʠʬʽʯʥʽʩʪʶ. ɺ ʪʦʡ ʞʝ ʯʘʩ, 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟôʷʩʦʚʘʥʠʤʠ ʨʦʧʦʜʽʣ ʽ ʤʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ ʨʝʮʠʢʣʽʥʛʫ 

ʥʝʦʥʘʪʘʣʴʥʠʭ Fc-g-ʨʝʮʝʧʪʦʨʽʚ ʪʚʘʨʠʥ ʟ ʭʦʨʽʦʛʦʥʘʣʴʥʠʤ ʪʠʧʦʤ ʧʣʘʮʝʥʪʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʢʣʘʩʦʩʧʝʮʠʬʽʯʥʽʩʪʴ Fc-ɔ-ʨʝʮʝʧʪʦʨʽʚ ʟʘ 

ʧʦʣʽʧʝʧʪʠʜʥʠʤ ʩʢʣʘʜʦʤ ʫ ʘʧʽʢʘʣʴʥʠʭ ʽ ʙʘʟʦʣʘʪʝʨʘʣʴʥʠʭ ʤʝʤʙʨʘʥʘʭ (ɸʄ ʽ 

ɹʄ) ʢʠʰʢʦʚʠʭ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʟ ʧʦʩʤʫʛʦʚʘʥʦʶ ʦʙʣʷʤʽʚʢʦʶ 

ʧʦʨʦʞʥʴʦʾ ʢʠʰʢʠ ʙʠʢʘ ʩʚʽʡʩʴʢʦʛʦ ʫ ʧʣʦʜʦʚʠʡ ʧʝʨʽʦʜ ʦʥʪʦʛʝʥʝʟʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʽʤʫʥʦʙʣʦʪʠʥʛʫ ʧʦʢʘʟʘʣʠ ʟʘʛʘʣʴʥʫ ʟʙʽʞʥʽʩʪʴ ʩʢʣʘʜʫ Fc-ɔ- 

ʨʝʮʝʧʪʦʨʽʚ ʝʢʩʪʨʘʛʦʚʘʥʠʭ, ʷʢ ʽʟ ʘʧʽʢʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʙʘʟʦʣʘʪʝʨʘʣʴʥʦʛʦ ʜʦʤʝʥʫ 

ʢʠʰʢʦʚʠʭ ʢʣʽʪʠʥ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʣʦʜʦʚʦʛʦ ʧʝʨʽʦʜʫ ʙʠʢʘ ʩʚʽʡʩʴʢʦʛʦ. ɹʽʣʢʠ, 

ʷʢʽ ʟʚôʷʟʫʚʘʣʠ IgG ʟʘ ʫʤʦʚ ʽʥʢʫʙʘʮʽʾ ʥʽʪʨʦʮʝʣʶʣʦʟʠ, ʥʘ ʷʢʫ ʧʝʨʝʥʦʩʠʣʠ 

ʝʢʩʪʨʘʛʦʚʘʥʽ ʟ ʤʝʤʙʨʘʥ ʬʨʘʢʮʽʾ ʨʦʟʜʽʣʝʥʠʤʠ ʫ ʇɸɸɻ. ɸʥʪʠʛʝʥʠ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʤʝʤʙʨʘʥʥʽ ʙʽʣʢʠ ɸʄ ʽ ɹʄ ʟ Mr ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʟʦʥ 87, 72 ʽ 43 

ʢɼʘ, ʩʧʝʮʠʬʽʯʥʦ ʟʚôʷʟʫʚʘʣʠ IgG. 

ʅʘ ʧʦʚʝʨʭʥʽ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʩʩʘʚʮʽʚ, ʚʽʜʧʦʚʽʜʥʦ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ, 

ʧʨʠʩʫʪʥʽ ʯʦʪʠʨʠ ʛʨʫʧʠ Fc-ʨʝʮʝʧʪʦʨʽʚ IgG: FcɔRI (CD64), FcɔRII (CD32), 

FcɔRIII (CD16) ʪʘ FcɔRIV. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʤʦʣʝʢʫʣʠ, ʱʦ 

ʩʧʝʮʠʬʽʯʥʦ ʟʚôʷʟʫʶʪʴʩʷ ʟ ʘʢʪʠʚʥʠʤʠ ʤʦʣʝʢʫʣʷʨʥʠʤʠ ʩʘʡʪʘʤʠ ʫ Fc-ʦʙʣʘʩʪʷʭ 

ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ. Fc-ʨʝʮʝʧʪʦʨʠ ʽʩʥʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʟʚôʷʟʘʥʠʭ ʥʘ ʟʦʚʥʽʰʥʽʡ 

ʧʦʚʝʨʭʥʽ ʧʣʘʟʤʦʣʝʤʠ ʢʣʽʪʠʥ. ʎʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʩʽʤʝʡʩʪʚʘ 

ʨʝʮʝʧʪʦʨʥʠʭ ʤʦʣʝʢʫʣ ʟʜʘʪʥʽ ʟʚôʷʟʫʚʘʪʠ IgG ʦʢʨʝʤʠʭ ʧʽʜʢʣʘʩʽʚ.  

ʇʦʜʽʙʥʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ, ʷʢ ʽ ʥʘ ʢʨʦʚôʷʥʠʭ ʢʣʽʪʠʥʘʭ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʽ ʥʘ 

ʧʣʘʟʤʦʣʝʤʽ ʢʠʰʢʦʚʠʭ ʢʣʽʪʠʥ ʧʦʨʦʞʥʴʦʾ ʢʠʰʢʠ ʧʣʦʜʽʚ. ɺʠʷʚʣʝʥʽ ʥʘʤʠ 

ʧʦʣʽʧʝʧʪʠʜʥʽ ʟʦʥʠ, ʷʢʽ ʩʧʝʮʠʬʽʯʥʦ ʟʚôʷʟʫʚʘʣʠ IgG ʥʘ ɸʄ ʽ ɹʄ, ʡʤʦʚʽʨʥʦ 

ʤʦʞʣʠʚʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʟʘ ʤʦʣʝʢʫʣʷʨʥʦʶ ʚʘʛʦʶ. ʊʘʢ ʙʽʣʦʢ ʟ ʄʤ 43 ʢɼʘ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʣʘʩʫ FcɔRII, ʟ ʄʤ 72 ʢɼʘ ʜʦ FcɔRI, ʘ ʟ ʄʤ 87 ʜʦ FcɔRIII 

ʚʽʜʧʦʚʽʜʥʦ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʣʦʜʦʚʦʛʦ 

ʧʝʨʽʦʜʫ ʥʘ ɸʄ ʽ ɹʄ ʢʠʰʢʦʚʠʭ ʢʣʽʪʠʥ ʙʠʢʘ ʩʚʽʡʩʴʢʦʛʦ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ 

ʝʢʩʧʨʝʩʦʚʘʥʠʤʠ ʻ ʢʣʘʩʠ Fc-ʨʝʮʝʧʪʦʨʽʚ - FcɔRIII ʪʘ FcɔRII, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚôʷʟʘʥʦ ʟ ʧʨʦʮʝʩʘʤʠ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʢʣʽʪʠʥ ʽ ʚʽʜʦʙʨʘʞʘʻ ʧʝʚʥʽ ʩʪʘʜʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʽʤʫʥʽʪʝʪʫ ʧʣʦʜʘ. 
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ʋʈʆɺɽʅʔ ʆʂʉʀɼɸ ɸɿʆʊɸ ɺ ʉʇʃɽʅʆʎʀʊɸʍ ʂʈʓʉ ʇʈʀ 

ʈɸɼʀɸʎʀʆʅʅʆʄ ʇʆʈɸɾɽʅʀʀ  

 

ɺʠʢʪʦʨʠʷ ʇʦʣʷʢʦʚʘ, ʃʶʜʤʠʣʘ ɼʨʘʛʘʥ, ɹʦʨʠʩ ʎʫʜʟʝʚʠʯ  

ʂʠʝʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʢʘʬʝʜʨʘ 

ʙʠʦʭʠʤʠʠ,  ʂʠʝʚ-33, ʫʣ. ɺʣʘʜʠʤʠʨʩʢʘʷ 64, ʝ-mail dragan_l@ukr.net 

 

ʆʢʩʠʜ ʘʟʦʪʘ ʩʯʠʪʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʤʝʜʠʘʪʦʨʦʤ, ʧʨʠʥʠʤʘʶʱʠʤ 

ʫʯʘʩʪʠʝ  ʚ ʨʝʛʫʣʷʮʠʠ ʩʠʩʪʝʤ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ  ʠ  

ʤʝʞʢʣʝʪʦʯʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ,  ʠ ʟʘʜʝʡʩʪʚʦʚʘʥ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ʇʦʩʢʦʣʴʢʫ  

ʚʦʧʨʦʩ ʦ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʢʩʠʜʘ ʘʟʦʪʘ ʚ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʢʘʭ 

ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ 

ʫʨʦʚʥʷ ʦʢʩʠʜʘ ʘʟʦʪʘ ʚ ʩʝʣʝʟʝʥʢʝ ʢʨʳʩ ʧʨʠ ʜʝʡʩʪʚʠʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʚ ʜʦʟʝ 1 ɻʨ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʝʣʳʭ ʥʝʣʠʥʝʡʥʳʭ  ʢʨʳʩʘʭ ʤʘʩʩʦʡ 150-180 

ʛ, ʣʠʤʬʦʮʠʪʳ ʩʝʣʝʟʝʥʢʠ ʚʳʜʝʣʷʣʠ ʚ ʛʨʘʜʠʝʥʪʝ ʧʣʦʪʥʦʩʪʠ ʬʠʢʦʣʣ-

ʚʝʨʦʛʨʘʬʠʥ, ʛʦʤʦʛʝʥʘʪʳ ʩʝʣʝʟʝʥʢʠ ʛʦʪʦʚʠʣʠ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʤʝʪʦʜʠʢʝ. ʆʙ ʫʨʦʚʥʝ ʦʢʩʠʜʘ ʘʟʦʪʘ ʩʫʜʠʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʠʪʨʠʪ-ʘʥʠʦʥʘ  

     (O2
-
) ʩ ʧʦʤʦʱʴʶ ʨʝʘʢʪʠʚʘ ɻʨʠʩʩʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʦʜʥʦʛʦ ʠʟ ʩʪʘʙʠʣʴʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʩʠʩʪʝʤʳ ʦʢʩʠʜʘ ʘʟʦʪʘ  NO2
-
  ʚ 

ʩʫʩʧʝʥʟʠʠ ʩʧʣʝʥʦʮʠʪʦʚ ʠ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʩʝʣʝʟʝʥʢʠ ʧʦʩʣʝ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʦʙʣʫʯʝʥʠʷ ʢʨʳʩ ʚ ʜʦʟʝ 1 ɻʨ ʥʘ 7% ʠ 10% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʝʨʝʟ 30 ʤʠʥ 

ʧʦʩʣʝ ʣʫʯʝʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ    ʚʦʟʨʘʩʪʘʣʦ  ʚ 1,6 ʨʘʟʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. ʏʝʨʝʟ 3 ʯʘʩʘ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ 

ʫʨʦʚʥʴ ʥʠʪʨʠʪ-ʘʥʠʦʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ɺʳʟʚʘʥʥʳʝ ʨʘʜʠʘʮʠʝʡ ʠʟʤʝʥʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʦʢʩʠʜʘ ʘʟʦʪʘ ʥʘʨʷʜʫ ʩ 

ʠʥʠʮʠʠʨʦʚʘʥʠʝʤ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʢʦʧʣʝʥʠʝʤ ʘʢʪʠʚʥʳʭ 

ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʠ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ  ʤʦʛʫʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ ʚ ʦʙʣʫʯʝʥʥʦʤ ʦʨʛʘʥʠʟʤʝ. 
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ɼʦʩʣʽʜʞʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʝʢʨʝʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʰʣʫʥʢʘ ʱʫʨʽʚ ʪʘ 

ʤʝʭʘʥʽʟʤʽʚ ʥʽʪʨʝʨʛʽʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʫ ʚʠʭʽʜʥʦʤʫ ʩʪʘʥʽ ʪʘ ʟʘ ʫʤʦʚ 

ʤʦʜʝʣʶʚʘʥʥʷ ʛʦʩʪʨʦʛʦ ʩʪʨʝʩʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ 48 ʙʽʣʠʭ ʱʫʨʘʭ-

ʩʘʤʮʷʭ ʤʘʩʦʶ 250-300 ʛ. ʇʨʦʚʝʜʝʥʦ 2 ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ: ʚ I ʩʝʨʽʾ ʚʠʚʯʘʣʠ 

ʩʝʢʨʝʮʽʶ ʰʣʫʥʢʘ ʚ ʽʥʪʘʢʪʥʦʤʫ ʩʪʘʥʽ ʪʘ ʧʨʠ ʙʣʦʢʫʚʘʥʥʽ NO-ʩʠʥʪʘʟʠ. ɺ II 

ʩʝʨʽʾ ʚʠʚʯʘʣʠ ʩʝʢʨʝʪʦʨʥʫ ʬʫʥʢʮʽʶ ʰʣʫʥʢʘ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʛʦʩʪʨʦʛʦ 

ʩʪʨʝʩʫ ʚʚʝʜʝʥʥʷʤ ʘʜʨʝʥʘʣʽʥʫ (2 ʤʛ/ʢʛ) ʚʽʜʧʦʚʽʜʥʦ ʥʘ 3-ʶ, 6-ʫ ʪʘ 12-ʫ ʜʦʙʫ. 

ʉʪʘʥ ʥʽʪʨʝʨʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʦʮʽʥʶʚʘʣʠ ʟʘ ʨʝʘʢʮʽʻʶ ʩʝʢʨʝʪʦʨʥʠʭ ʟʘʣʦʟ 

ʰʣʫʥʢʘ ʧʽʩʣʷ ʽʥôʻʢʮʽʾ N-ʥʽʪʨʦ-L-ʘʨʛʽʥʽʥʫ (L-NNA, 40 ʤʛ/ʢʛ). ɿʙʽʨ 

ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʟʜʽʡʩʥʶʚʘʣʠ ʟʦʥʜʦʚʠʤ ʤʝʪʦʜʦʤ ʚ ʧʨʦʮʝʩʽ ʤʦʜʝʣʶʚʘʥʥʷ 

ʝʨʦʟʠʚʥʦ-ʚʠʨʘʟʢʦʚʠʭ ʫʰʢʦʜʞʝʥʴ ʫ ʚʠʭʽʜʥʦʤʫ ʩʪʘʥʽ ʪʘ ʧʨʠ ʙʣʦʢʘʜʽ NO-

ʩʠʥʪʘʟʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʣʦʢʫʚʘʥʥʷ Nʆ-ʩʠʥʪʘʟʠ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ 

ʧʨʠʟʚʝʣʦ ʜʦ  ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ, ʪʝʤʧʫ ʩʝʢʨʝʮʽʾ ʅ
+
-ʽʦʥʽʚ 

ʪʘ ʨʽʚʥʷ ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ (ʥʘ 20,3%, 17,1%, 79,4%, ʈ<0,05, ʚʽʜʧʦʚʽʜʥʦ) ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʧʝʧʩʠʥʫ (ʥʘ 19,46%, ʈ<0,05). ʄʦʜʝʣʶʚʘʥʥʷ ʛʦʩʪʨʦʛʦ 

ʩʪʨʝʩʫ ʚʞʝ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʛʝʤʦʨʘʛʽʯʥʠʭ ʪʘ ʚʠʨʘʟʢʦʚʠʭ 

ʫʰʢʦʜʞʝʥʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʰʣʫʥʢʘ. ʅʘ 3-ʶ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʫ ʩʝʢʨʝʮʽʾ ʅ
+
-ʽʦʥʽʚ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʦʙôʻʤʫ 

ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʝʧʩʠʥʫ (ʥʘ 12,9%, ʈ<0,05) ʪʘ 

ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ (ʥʘ 47,1%, ʈ<0,05). ʅʘ 6-ʫ ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʙʽʣʴʰʝʥʥʷ 

ʦʙôʻʤʫ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ (ʥʘ 60,6% ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ, 

ʈ<0,05), ʨʽʚʥʷ ʨʅ (ʥʘ 17,7%, ʈ<0,05) ʪʘ ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ (ʚ 2,3 ʨʘʟʠ, ʈ<0,05). 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʧʨʦʙʘ ʽʟ ʙʣʦʢʘʪʦʨʦʤ NO-ʩʠʥʪʘʟʠ ʚʠʷʚʠʣʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʧʝʧʩʠʥʫ (ʥʘ 29,6%, ʈ<0,05) ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʅ (ʥʘ 75,7%, ʈ<0,05) ʧʨʠ 

ʥʝʟʥʘʯʥʠʭ ʟʤʽʥʘʭ ʦʙôʻʤʫ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʪʘ ʟʤʝʥʰʝʥʥʽ ʨʽʚʥʷ 

ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ (ʥʘ 11,4%). ʅʘ 12-ʪʫ ʜʦʙʫ ʦʙôʻʤ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʤʘʡʞʝ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʽʥʪʘʢʪʥʠʭ ʟʥʘʯʝʥʴ, ʚʽʜʙʫʣʦʩʷ ʧʽʜʚʠʱʝʥʥʷ ʨʅ (ʥʘ 6,4%, 

ʈ<0,05), ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʝʧʩʠʥʫ (ʥʘ 10,6%, ʈ<0,05) ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ (ʥʘ 44,1%, ʈ<0,05). ɺ ʮʝʡ ʧʝʨʽʦʜ ʙʣʦʢʘʜʘ 

ʥʽʪʨʝʨʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʫʤʦʚʠʣʘ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ (ʥʘ 

38,4%, ʈ<0,05), ʧʝʧʩʠʥʫ (ʥʘ 10,3%, ʈ<0,05), ʟʙʽʣʴʰʝʥʥʷ ʨʅ (ʥʘ 26,5%, 

ʈ<0,05) ʪʘ ʨʽʚʥʷ ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ (ʥʘ 34,6%, ʈ<0,05). ʆʪʞʝ, ʥʽʪʨʝʨʛʽʯʥʽ 

ʤʝʭʘʥʽʟʤʠ ʨʝʛʫʣʷʮʽʾ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʛʦʩʪʨʦʛʦ ʩʪʨʝʩʫ ʚʠʢʦʥʫʶʪʴ ʟʘʭʠʩʥʫ 

ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʫ ʬʫʥʢʮʽʶ ʫ ʚʽʜʥʦʰʝʥʥʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʰʣʫʥʢʘ, ʪʦʜʽ ʷʢ ʚ ʙʽʣʴʰ ʚʽʜʜʘʣʝʥʽ ʩʪʨʦʢʠ ʮʽ ʤʝʭʘʥʽʟʤʠ ʚʪʨʘʯʘʶʪʴ ʪʘʢʫ 

ʚʣʘʩʪʠʚʽʩʪʴ.  
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ʥʝʦʙʭʽʜʥʫ ʧʝʨʝʜʫʤʦʚʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʪʠʚʽʨʫʩʥʦʾ ʪʝʨʘʧʽʾ. 

ʊʨʘʥʩʘʢʪʠʚʘʪʦʨ ʪʨʘʥʩʢʨʠʧʮʽʾ (ʊʘʪ) ʻ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʙʽʣʢʽʚ 

ʚʽʨʫʩʫ ʽʤʫʥʦʜʝʬʽʮʠʪʫ ʣʶʜʠʥʠ (ɺɯʃ). ʁʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʧʦʭʦʜʞʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɺɯʃ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʱʦʜʦ ʩʪʨʫʢʪʫʨʠ ʙʽʣʢʘ ʊʘʪ ʥʘʤʠ ʙʫʣʦ 

ʚʠʩʫʥʫʪʦ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ ʥʴʦʛʦ ʰʘʧʝʨʦʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʮʽʻʾ ʛʽʧʦʪʝʟʠ ʪʘ ʚʠʚʯʝʥʥʷ 

ʩʫʙʜʦʤʝʥʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʜʽʣʷʥʦʢ, ʚʽʜʧʦʚʽʜʥʠʭ ʟʘ ʰʘʧʝʨʦʥʦʚ ̔ ʚʣʘʩʪʠʚʦʩʪ̔, 

ʙʫʣʦ ʩʠʥʝʟʦʚʘʥʦ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʛʨʫʧʫ ʧʝʧʪʠʜʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʙʽʣʢʘ ʊʘʪ: ʊʘʪ 1-

86, ʊʘʪ 1-20, ʊʘʪ 21-43, ʊʘʪ 44-61, ʊʘʪ 48-86. 

ɼʦʩʣʽʜʞʝʥʦ ʟʚôʷʟʫʚʘʥʥʷ ʩʠʥʪʝʟʦʚʘʥʠʭ ʧʝʧʪʠʜʽʚ ʟ ɼʅʂ-

ʦʣʽʛʦʥʫʢʣʝʦʪʠʜʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʣʠ ɼʅʂ-ʘʥʘʣʦʛ TAR ʧʦʩʣʽʜʦʚʥʦʩʪʽ, 

ʚʽʜʧʦʚʽʜʥʦʾ ʟʘ ʩʧʝʮʠʬʽʯʥʫ ʚʟʘʻʤʦʜʽ ʁ ʟ ʙʽʣʢʦʤ ʊʘʪ ʧʽʜ ʯʘʩ ʧʨʭʦʜʞʝʥʥʷ 

ʪʨʘʥʩʘʢʪʠʚʘʮʽʾ ʪʨʘʥʩʢʨʠʧʮʽʾ. ɺʠʟʥʘʯʝʥʦ ʢʽʥʝʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʘʩʦʮʽʘʪʠʚʥʦʛʦ 

ʧʨʦʮʝʩʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʩʪʘʥʪʠ ʜʠʩʦʮʽʘʮʽʾ ʧʨʦʮʝʩʫ ʢʦʤʧʣʝʢʩʦʫʪʚʦʨʝʥʥʷ 

cʊɸR ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʝʧʪʠʜʘʤʠ ʩʪʘʥʦʚʣʷʪʴ 2,3Ñ0,8ʭ10
8 
; 1,9Ñ0,7ʭ10

8 
; 

0,9Ñ0,2ʭ10
8  

 M
-1
 ʜʣʷ ʊʘʪ 1-86, ʊʘʪ 48-86 ʪʘ ʊʘʪ 44-61, ʚʽʜʧʦʚʽʜʥʦ. ʋ ʚʠʧʘʜʢʫ 

ʧʝʧʪʠʜʽʚ ʊʘʪ 1-20 ʪʘ ʊʘʪ 21-43 ʨʽʚʥʦʚʘʞʥʘ ʢʦʥʩʪʘʥʪʘ ʘʩʦʮʽʘʮʽʾ ʻ ʤʝʥʰʦʶ ʟʘ 

10
6 
.  

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʊʘʪ ʥʘ ʢʽʥʝʪʠʢʫ 

ʛʽʙʨʠʜʠʟʘʮʽʾ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʭ ʧʘʣʽʥʜʨʦʤʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʩʊɸʈ ʪʘ dʊɸʈ 

in vitro, ʱʦ ʻ ʦʜʥʠʤ ʟ ʧʨʦʷʚʽʚ ʰʘʧʝʨʦʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʣʢʘ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʜʚʦʩʪʘʜʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʚʽʜʤʽʯʝʥʦ ʟʥʘʯʥʝ ʧʨʠʩʢʦʨʝʥʥʷ 

ʢʽʥʝʪʠʢʠ ʛʽʙʨʠʜʠʟʘʮʽʾ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʊʘʪ 1-86 ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 1 ʊʘʪ ʥʘ 1 

ʦʣʽʛʦʥʫʢʣʝʦʪʠʜ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʨʫʧʠ ʧʝʧʪʠʜʽʚ ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʜʽʣʷʥʢʫ, 

ʚʽʜʧʦʚʽʜʥʫ ʟʘ ʧʨʠʩʢʦʨʝʥʥʷ ʛʽʙʨʠʜʠʟʘʮʽʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʧʪʠʜ ʊʘʪ 44-61 ʻ 

ʤʽʥʽʤʘʣʴʥʦ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʛʽʙʨʠʜʠʟʘʮʽʾ ʩʊɸʈ ʪʘ dʊɸʈ. 

ʇʝʧʪʠʜʠ ʊʘʪ1-20 ʪʘ ʊʘʪ 21-43 ʰʘʧʝʨʦʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʝ ʚʠʷʚʣʷʶʪʴ.  

ɺʥʘʩʣʽʜʢʦ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʚʠʷʚʣʝʥʦ ʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʰʘʧʝʨʦʥʦʚʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʣʢʘ ʊʘʪ ʟʘ ʫʤʦʚ in vitro. ɿʥʘʡʜʝʥʦ ʤʽʥʘʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʙʽʣʢʘ, ʟʜʘʪʥʫ ʧʨʠʩʢʦʨʶʚʘʪʠ ʛʽʙʨʠʜʠʟʘʮʽʶ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ.  
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ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʙʽʦʭʽʤʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾò, 30-31 ʞʦʚʪʥʷ 2008 ʨ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 

86 

ɸʂʊʀɺʅʆʉʊʔ ʄɽʄɹʈɸʅʅʓʍ ɸʊʌɸɿ ʕʅʊɽʈʆʎʀʊʆɺ  

 

ʖʨʠʡ ʌʫʨʤʘʥ, ɺʣʘʜʠʤʠʨ ʄʦʩʷʛʠʥ, ʉʪʘʥʠʩʣʘʚ ʏʤʳʯʦʚ  

 

ʂʫʨʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʬʠʣʠʘʣ) ʈɻʉʋ 

ʈʦʩʩʠʷ, ʛ. ʂʫʨʩʢ, ʂ. ʄʘʨʢʩʘ 53, e-mail.; kiso@046.ru 

 

ɺʝʜʫʱʫʶ ʨʦʣʴ ʚʦ ʚʩʘʩʳʚʘʥʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʢʠʰʝʯʥʠʢʘ ʚ 

ʢʨʦʚʴ ʠʛʨʘʝʪ ʘʢʪʠʚʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʥʦʩ ʤʝʪʘʙʦʣʠʪʦʚ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ ʵʥʪʝʨʦʮʠʪʦʚ ʧʨʦʪʠʚ ʛʨʘʜʠʝʥʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʕʪʦʪ ʧʝʨʝʥʦʩ ʪʨʝʙʫʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘ ʩʯʝʪ 

ɸʊʌ, ʛʠʜʨʦʣʠʟʫʝʤʦʡ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ɸʊʌʘʟʘʤʠ, ʚʩʪʨʦʝʥʥʳʤʠ ʚ 

ʧʣʘʟʤʘʪʠʯʝʩʢʫʶ ʤʝʤʙʨʘʥʫ ʢʣʝʪʦʢ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʪʨʘʥʩʧʦʨʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩʦʩʪʘʚʣʷʶʪ 30-40% ʦʪ ʵʥʝʨʛʠʠ 

ʧʦʪʨʝʙʣʝʥʥʦʛʦ ʢʦʨʤʘ.  

ʉʢʦʨʦʩʪʴ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟ ɸʊʌ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴʶ 

ʬʝʨʤʝʥʪʦʚ ï ɸʊʌʘʟ, ʚʭʦʜʷʱʠʭ ʚ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʤʝʤʙʨʘʥ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʘʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ ʚʝʩʴʤʘ ʣʘʙʠʣʴʥʘ, ʟʘʚʠʩʠʪ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʙʲʝʢʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʩʦʩʪʦʷʥʠʷ ʢʘʢ ʦʪʜʝʣʴʥʦʛʦ ʦʨʛʘʥʘ, ʪʘʢ ʠ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʩʪʘʚ ʩʨʝʜʳ 

ʠʥʢʫʙʘʮʠʠ, ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʥʝʡ ʠʦʥʦʚ ʥʘʪʨʠʷ, ʢʘʣʠʷ ʠ 

ʤʘʛʥʠʷ. 

ɼʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʚ ʠʥʢʫʙʘʮʠʦʥʥʦʡ 

ʩʨʝʜʝ ʠʦʥʦʚ ʵʣʝʢʪʨʦʣʠʪʦʚ ʚʝʩʴʤʘ ʧʨʦʪʠʚʦʨʝʯʠʚʳ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʧʪʠʮʳ. ʇʦʵʪʦʤʫ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʚʳʷʩʥʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʩʨʝʜʳ ʠʥʢʫʙʘʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʨʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ɸʊʌʘʟʳ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ 

ʥʘʪʨʠʷ 130, ʠʦʥʦʚ ʢʘʣʠʷ ï 20, ʠʦʥʦʚ ʤʘʛʥʠʷ ï 3 ʤʤʦʣʴĀʤʣ
-1
. ʋʯʠʪʳʚʘʷ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʦʧʨʝʜʝʣʝʥʠʝ ɸʊʌʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʚ 

ʠʥʢʫʙʘʮʠʦʥʥʦʡ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʠʦʥʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʧʦʣʦʞʝʥʠʡ: 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ɸʊʌʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʤʝʯʘʣʠ ʚ ʠʥʢʫʙʘʮʠʦʥʥʦʡ ʩʨʝʜʝ, 

ʩʦʜʝʨʞʘʱʝʡ ʚʩʝ ʪʨʠ ʚʠʜʘ ʠʦʥʦʚ ï Na
+
, Mg

2+
, ʂ

+
. 

- ʦʩʥʦʚʥʫʶ ʨʝʛʫʣʷʪʦʨʥʫʶ ʨʦʣʴ ʚ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʠʛʨʘʣʠ ʠʦʥʳ 

ʥʘʪʨʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʦʥʘʤʠ ʤʘʛʥʠʷ 

- ʠʟʙʳʪʦʢ ʠʣʠ ʥʝʜʦʩʪʘʪʦʢ ʥʘʪʨʠʷ ʚ ʨʘʮʠʦʥʝ ʧʪʠʮʳ ʧʨʠʚʦʜʠʣ ʢ ʩʝʨʴʝʟʥʳʤ 

ʥʘʨʫʰʝʥʠʷʤ ʚ ʤʝʞʢʣʝʪʦʯʥʦʤ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ; 

- ʠʦʥʳ ʢʘʣʠʷ ʦʢʘʟʳʚʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ 

ʘʢʪʠʚʥʦʩʪʠ ɸʊʌʘʟ. 
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ɺʇʃʀɺ ʍʃʆʈɹɽʅɿʆʃʋ ʅɸ ʂʆʄʇʆʅɽʅʊʅʀʁ ʉʂʃɸɼ 

ʇʆɺɽʈʍʅɽɺʀʍ ʃɯʇɯɼɯɺ ɺʆɼʅʀʍ ʈʆʉʃʀʅ 

 

ɸʣʝʢʩʻʻʚʩʴʢʘ ɯ. ʆ., ʐʝʧʝʣʝʥʢʦ ɺ. ʄ., ʐʪʝʤʝʥʢʦ ʅ. ɯ. 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʋʩʽ ʨʦʩʣʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ ʣʠʩʪʷ ʤʽʩʪʷʪʴ ʝʧʽʢʫʪʠʢʫʣʷʨʥʽ ʚʦʩʢʠ ï ʪʘʢ ʟʚʘʥʽ 

ʧʦʚʝʨʭʥʝʚʽ ʣʽʧʽʜʠ (ʇʃ), ʪʦʙʪʦ ʛʽʜʨʦʬʦʙʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʚʽʜʢʣʘʜʘʶʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʰʘʨʫ ʥʘ ʢʫʪʠʢʫʣʷʨʥʽʡ ʧʦʚʝʨʭʥʽ. ʇʃ ʻ ʛʝʪʝʨʦʛʝʥʥʦʶ ʩʫʤʽʰʰʶ 

ʩʢʣʘʜʥʠʭ ʝʬʽʨʽʚ (ʚʦʩʢʽʚ), ʚʫʛʣʝʚʦʜʥʽʚ (ʘʣʢʘʥʽʚ, ʘʣʢʝʥʽʚ), ʩʧʠʨʪʽʚ, ʘʣʴʜʝʛʽʜʽʚ ʽ 

ʢʝʪʦʥʽʚ, ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʪʘ ʤʽʥʦʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʩʧʦʣʫʢ ʢʣʘʩʫ ʪʝʨʧʝʥʦʾʜʽʚ) 

ʟ ʚʫʛʣʝʚʦʜʥʠʤ ʨʘʜʠʢʘʣʦʤ ʟʥʘʯʥʦʾ ʜʦʚʞʠʥʠ (ʉ13 ï ʉ36). ɺʚʘʞʘʪ̒ʴʩʷ, ʱʦ 

ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʬʫʥʢʮiʷʤʠ ʇʃ  ̒ʟʘʭʠʩʪ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʨʦʩʣʠʥʠ ʚiʜ ʋʌ-ʚʠʧʨʦʤiʥʶʚʘʥʥʷ, ʧʨʦʥʠʢʥʝʥʥʷ ʛiʜʨʦʬiʣʴʥʠʭ ʪʦʢʩʠʢʘʥʪiʚ ʪʘ 

ʧʘʪʦʛʝʥiʚ.  

ɹʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʟʨʘʟʢʽʚ ʇʃ ʚʦʜʥʠʭ ʨʦʩʣʠʥ (Phragmites communis, 

Juncus effuses, Carex acuta, Typha latifolia). ɼʦʩʣʽʜʞʫʚʘʥʽ ʨʦʩʣʠʥʠ 

ʚʠʨʦʱʫʚʘʣʠʩʴ ʚ ʫʤʦʚʘʭ ʤʦʜʝʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʚʦʜʽ (ʢʦʥʪʨʦʣʴʥʽ ʟʨʘʟʢʠ) 

ʪʘ ʥʘ ʭʣʦʨʙʝʥʟʦʣʽ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 10 ʤʛ/ʣ (ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ). ʄʝʪʦʜʦʤ ʊʐʍ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦ ʩʢʣʘʜʫ ʇʃ ʮʠʭ ʚʦʜʥʠʭ ʨʦʩʣʠʥ ʚʭʦʜʷʪʴ ʥʘʩʪʫʧʥʽ 

ʛʨʫʧʠ ʩʧʦʣʫʢ: ʘʣʢʘʥʠ, ʘʣʴʜʝʛʽʜʠ, ʢʝʪʦʥʠ, ʚʽʣʴʥʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ,ʝʩʪʝʨʠ ʚʠʱʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʪʘ ʚʠʱʠʭ ʩʧʠʨʪʽʚ. ʉʫʤʘʨʥʘ ʬʨʘʢʮʽʷ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʪʘ 

ʚʫʛʣʝʚʦʜʥʽʚ ʙʫʣʘ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʘʟʦʚʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʟ ʤʘʩʩ-ʩʧʝʢʪʨʦʩʢʦʧʽʻʶ. ɼʦʤʽʥʫʶʯʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʇʃ ʮʠʭ 

ʨʦʩʣʠʥ ʙʫʣʠ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʉ16 ʪʘ ʉ18 ï ʛʨʫʧ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʟʥʘʯʥʠʡ ʚʤʽʩʪ 

ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ (17-38%). ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴʥʽ ʪʘ 

ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ, ʪʦ ʥʘʩʘʤʧʝʨʝʜ ʩʣʽʜ ʩʢʘʟʘʪʠ, ʱʦ ʧʠʪʦʤʠʭ ʟʤʽʥ ʚ ʢʽʣʴʢʦʩʪʽ 

ʩʫʤʘʨʥʠʭ ʬʨʘʢʮʽʡ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʪʘ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʭ 

ʨʦʩʣʠʥ ʚʩʽʭ ʚʠʜʽʚ ʚʽʜʤʽʯʝʥʦ ʥʝ ʙʫʣʦ. ɸʣʝ ʙʫʣʠ ʟʘʟʥʘʯʝʥʽ ʚʝʣʠʯʝʟʥʽ ʟʤʽʥʠ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʩʝʨʝʜʠʥʽ ʢʦʞʥʦʾ ʬʨʘʢʮʽʾ ʫ ʜʦʩʣʽʜʥʠʭ 

ʨʦʩʣʠʥ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ. ʊʘʢ, ʧʽʜ ʚʧʣʠʚʦʤ ʭʣʦʨʙʝʥʟʦʣʫ ʫ ʜʦʩʣʽʜʥʠʭ 

ʟʨʘʟʢʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʉ16 ʪʘ ʉ18 ï ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ 

Phragmites communis ʪʘ Juncus effuses, ʪʘ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʮʽʻʾ ʞ ʬʨʘʢʮʽʾ ʫ 

Carex acuta ʪʘ Typha latifolia. ʈʘʟʦʤ ʟ ʮʠʤ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ 

ʚʤʽʩʪʫ ʜʦʚʛʦʣʘʥʮʶʛʦʚʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ( ʉ22-ʉ24), ʜʦ ʪʦʛʦ ʞ ʙʫʣʦ 

ʧʨʦʩʣʽʜʢʦʚʘʥʦ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ,ʯʠʤ ʙʽʣʴʰʘ ʜʦʚʞʠʥʘ ʚʫʛʣʝʮʝʚʦʛʦ ʣʘʥʮʶʛʘ, ʪʠʤ 

ʙʽʣʴʰʝ ʚʤʽʩʪ ʮʽʻʾ ʞʠʨʥʦʾ ʢʠʩʣʦʪʠ ʚ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ. ʋ Phragmites communis ʪʘ Juncus effuses ʮʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ 

ʧʨʦʩʣʽʜʢʦʚʫʚʘʣʘʩʴ ʙʽʣʴʰ ʷʩʢʨʘʚʦ. ʑʦʜʦ ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, 

ʪʦ ʚʽʜʤʽʯʘʣʦʩʴ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʉ7-ʉ10 ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʜʦ ʪʦʛʦ ʞ ʫ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ ʟ ʥʝʧʘʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ ʮʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʚʠʨʘʞʝʥʘ 

ʙʽʣʴʰ ʩʠʣʴʥʦ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʠʭ ʰʣʷʭʽʚ ʙʽʦʩʠʥʪʝʟʫ 

ʇʃ ʫ ʚʦʜʥʠʭ ʨʦʩʣʠʥ ʪʘ ʧʨʦ ʯʫʪʣʠʚʽʩʪʴ ʩʠʩʪʝʤ ʙʽʦʩʠʥʪʝʟʫ ʇʃ ʜʦ ʭʣʦʨʙʝʥʟʦʣʫ. 
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ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʩʠʣʠʣʦʩʴ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʪʦʢʩʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʣʷʤʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʯʪʦ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʠ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ.  

ɺ ʦʩʥʦʚʝ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʫʢʦʨʝʥʝʥʠʷ ʩʝʤʷʥ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʣʝʞʠʪ 

ʤʦʙʠʣʠʟʘʮʠʷ ʣʠʧʠʜʦʚ ʠ ʧʨʝʚʨʘʱʝʥʠʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʫʛʣʝʚʦʜʳ. ʕʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʛʣʠʦʢʩʠʣʘʪʥʦʛʦ ʮʠʢʣʘ. ʇʨʠ ʵʪʦʤ 

ʛʣʠʦʢʩʠʣʘʪ ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʩ ʘʮʝʪʠʣ-ʂʦɸ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʘʣʘʪʘ, ʢʦʪʦʨʳʡ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʛʣʶʢʦʟʫ ʚ ʨʝʘʢʮʠʷʭ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ. ʆʙʨʘʟʦʚʘʥʠʝ 

ʛʣʠʦʢʩʠʣʘʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʱʝʧʣʝʥʠʷ ʠʟʦʮʠʪʨʘʪʘ ʚ ʨʝʘʢʮʠʠ, 

ʢʘʪʘʣʠʟʠʨʫʝʤʦʡ ʠʟʦʮʠʪʨʘʪʣʠʘʟʦʡ, ʯʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘʤʠ ʚ ʧʨʝʜʳʜʫʱʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ʇʨʠ ʵʪʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʛʣʠʦʢʩʠʣʘʪʦʤ ʦʙʨʘʟʫʝʪʩʷ ʩʫʢʮʠʥʘʪ, 

ʢʦʪʦʨʳʡ ʦʢʠʩʣʷʝʪʩʷ ʚ ʬʫʤʘʨʘʪ ʚ ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʥʦʡ ʨʝʘʢʮʠʠ. ʆʜʥʘʢʦ 

ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ ʥʝʪ ʚ ʛʣʠʦʢʩʠʩʦʤʘʭ ʠ ʩʫʢʮʠʥʘʪ ʧʦʩʪʫʧʘʝʪ ʚ 

ʤʠʪʦʭʦʥʜʨʠʠ.  ʇʦ ʘʢʪʠʚʥʦʩʪʠ  ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ 

ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʩʢʦʨʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʛʣʶʢʦʟʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʝʨʚʠʯʥʦʛʦ 

ʢʦʨʝʰʢʘ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʦʣʝʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʩʝʤʝʥʘ ʩʦʠ ʩʦʨʪʘ Clark, 

ʧʨʦʨʘʱʠʚʘʝʤʳʝ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

23 Ñ 2 
ʦ
ʉ ʚ ʪʝʨʤʦʩʪʘʪʝ, ʘ ʪʘʢʞʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ CoCl2 ʠ CdCl2 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 
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ʄ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʤʷʜʦʣʠ ʯʝʨʝʟ ʩʫʪʢʠ, ʪʨʦʝ ʠ ʧʷʪʴ ʩʫʪʦʢ. 

ɸʢʪʠʚʥʦʩʪʴ ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ ʦʧʨʝʜʝʣʷʣʠ ʚ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ 

ʬʨʘʢʮʠʠ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʩʫʢʮʠʥʘʪʘ ʠ ʚʳʨʘʞʘʣʠ ʚ ʥʤʦʣʴ ʩʫʢʮʠʥʘʪʘ/ʤʛ ʙʝʣʢʘ 

ʚ ʤʠʥ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ 

ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʨʘʩʪʘʥʠʷ.  CoCl2 ʫʚʝʣʠʯʠʣ ʘʢʪʠʚʥʦʩʪʴ ʉɼɻ ʥʘ ʪʨʝʪʴʠ ʩʫʪʢʠ ʠ ʥʝʩʢʦʣʴʢʦ 

ʩʥʠʟʠʣ ʥʘ ʧʷʪʳʝ, ʘ CdCl2  ʥʝʤʥʦʛʦ ʫʚʝʣʠʯʠʣ ʥʘ ʧʷʪʳʝ ʩʫʪʢʠ. 

ʆʙʩʫʞʜʘʝʪʩʷ ʚʣʠʷʥʠʝ ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʠ ʪʦʢʩʠʯʝʩʢʠʭ ʤʝʪʘʣʣʦʚ ʥʘ 

ʩʫʢʮʠʥʘʪʜʝʛʠʜʨʦʛʝʥʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

mailto:Pavel.A.Kaliman@univer.kharkov.ua
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ʇʆɼɯɹʅʀʍ ʌɽʈʄɽʅʊɯɺ ɺ ʊʂɸʅʀʅɸʍ ɹɯʃʀʍ ʑʋʈɯɺ 

 

ʆʣʴʛʘ ɹʽʨʶʢʦʚʘ, ʉʝʨʛʽʡ  ʇʝʪʨʦʚ 

 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ, 

ʙʽʦʣʦʛʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ, ʢʘʬʝʜʨʘ ʙʽʦʭʽʤʽʾ; ʧʨʦʚ. ʐʘʤʧʘʥʩʴʢʠʡ, 2,  

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ, 65058, 

e-mail: professor26@rambler.ru 

 

ʂʘʪʝʧʩʠʥ B, ʷʢʠʡ ʻ ʪʽʦʣʦʚʦʶ ʧʨʦʪʝʽʥʘʟʦʶ, ʟʜʘʪʥʠʡ ʚʟʘʻʤʦʜʽʷʪʠ ʚ 

ʦʨʛʘʥʽʟʤʽ ʟ ʜʝʷʢʠʤʠ ʩʽʨʢʫʚʤʽʱʫʶʯʠʤʠ ʩʧʦʣʫʢʘʤʠ. ʇʨʦʪʝ ʮʷ ʡʦʛʦ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʚʯʝʥʘ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʪʽʘʤʽʥʫ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʝʧʩʠʥ-B-

ʧʦʜʽʙʥʠʭ ʬʝʨʤʝʥʪʽʚ ʫ ʜʝʷʢʠʭ ʦʨʛʘʥʘʭ  ʱʫʨʽʚ.  

ɺʽʜʥʦʩʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʝʧʩʠʥ-ɺ-ʧʦʜʽʙʥʠʭ ʬʝʨʤʝʥʪʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʧʨʦʜʫʢʪʽʚ ʛʽʜʨʦʣʽʟʫ ʩʠʥʪʝʪʠʯʥʦʛʦ ʩʫʙʩʪʨʘʪʫ N-ʙʝʥʟʦʽʣʘʨʛʽʥʽʥ-ʧ-

ʥʽʪʨʦʘʥʽʣʽʜʫ ʧʨʠ ʨʅ 6,0 ʟʘ ʤʝʪʦʜʦʤ Erlanger, ʚ ʤʦʜʠʬʽʢʘʮʽʾ ɺʦʚʯʫʢ ɯ. ɯ., 

ʏʝʨʥʘʜʯʫʢ ʉ. ʉ.                     

ɺʚʝʜʝʥʥʷ ʪʚʘʨʠʥʘʤ ʪʽʘʤʽʥʫ ʧʨʠʚʦʜʠʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʬʝʨʤʝʥʪʽʚ ʚ ʪʢʘʥʠʥʘʭ ʥʠʨʦʢ ʚ 4 ʨʘʟʠ ʯʝʨʝʟ ʦʜʥʫ ʛʦʜʠʥʫ ʪʘ ʚ 3 ʨʘʟʠ ï ʯʝʨʝʟ 6 

ʛʦʜʠʥ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ.  

          ʇʽʜ ʜʽʻʶ ʚʥʫʪʨʽʰʥʴʦʤô̫ ʟʦʚʦʾ ʽʥô̒ ʢʮʽʾ ʪʽʘʤʽʥʫ ʚ ʪʢʘʥʠʥʘʭ ʧʝʯʽʥʢʠ ʪʘ 

ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ ʯʝʨʝʟ 1 

ʛʦʜʠʥʫ. ɿʤʝʥʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʝʧʩʠʥ-ɺ-ʧʦʜʽʙʥʠʭ ʬʝʨʤʝʥʪʽʚ ʙʫʣʦ 

ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʠʤ  ʯʝʨʝʟ 6 ʛʦʜʠʥ ʚ ʪʢʘʥʠʥʘʭ ʧʝʯʽʥʢʠ  (ʚ 3,5 ʨʘʟʠ) ʪʘ ʚ 

ʪʢʘʥʠʥʘʭ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʫ (ʚ 2 ʨʘʟʠ) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʢʦʥʪʨʦʣʶ.  

          ɼʘʥʠʡ ʝʬʝʢʪ ʤʦʞʣʠʚʦ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʧʨʦʷʚʘʤʠ ʥʝʢʦʬʝʨʤʝʨʪʥʠʭ ʬʫʥʢʮʽʡ 

ʪʽʘʤʽʥʫ, ʷʢʽ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʫʪʴ ʨʝʘʣʽʟʫʚʘʪʠʩʷ ʥʘ ʨʽʚʥʽ ʜʠʩʫʣʴʬʽʜʥʠʭ 

ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʪʽʘʤʽʥʦʤ ʪʘ ʮʠʩʪʝʾʥʦʚʠʤʠ ʟʘʣʠʰʢʘʤʠ ʘʢʪʠʚʥʦʛʦ ʮʝʥʪʨʫ 

ʬʝʨʤʝʥʪʫ.  
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ɺʇʃʀɺ  ʈɽɻʋʃʗʊʆʈɯɺ  ʈʆʉʊʋ  ʅɸ  ɸʂʊʀɺʅɯʉʊʔ  

ʊʈɸʅʉʇɽʇʊʀɼɸɿʀ   ʚ ʃʀʉʊʂɸʍ  SALIX   ALBA   L. ɿɸʃɽɾʅʆ 

ɺɯɼ ʋʄʆɺ ʈʆʉʊʋ 

ʆ. ʄ. ɺʘʩʠʣʶʢ , ɸ.ʌ. ʂʫʣʽʢ 

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʅɼɯ ʙʽʦʣʦʛʽʾ 

ʧʨ. ɻʘʛʘʨʽʥʘ, 72, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, 49050, ʋʢʨʘʾʥʘ 

 

ɺ ʫʤʦʚʘʭ ʧʨʦʤʠʩʣʦʚʦʛʦ ʇʨʠʜʥʽʧʨʦʚôʷ ʧʨʠ  ʥʝʜʦʩʪʘʪʥʴʦʤʫ 

ʧʨʠʨʦʜʥʴʦʤʫ ʟʚʦʣʦʞʝʥʥʽ ʪʘ ʧʦʩʫʭʘʭ ʥʘʙʫʚʘʻ ʚʝʣʠʢʦʛʦ ʟʥʘʯʝʥʥʷ ʟʙʝʨʝʞʝʥʥʷ 

ʤʘʣʠʭ ʨʽʯʦʢ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ ʚʽʜ ʚʠʩʠʭʘʥʥʷ ʪʘ ʟʘʨʦʩʪʘʥʥʷ ʦʯʝʨʝʪʦʤ 

ʧʽʚʜʝʥʥʠʤ (Phragmuites austrelis (Cav.)Trin.)) ʰʣʷʭʦʤ ʫʪʚʦʨʝʥʥʷ ʰʪʫʯʥʠʭ 

ʥʘʩʘʜʞʝʥʴ ʚʝʨʙʠ ʙʽʣʦʾ (Salix alba L.) ʧʦ ʫʨʽʟʢʫ ʚʦʜʠ. ɼʣʷ ʚʢʦʨʽʥʝʥʥʷ ʞʠʚʮʽʚ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʨʦʩʣʠʥ (ʈʈʈ) ʝʤʽʩʪʠʤ ʉ ʪʘ ʯʘʨʢʦʨ. ɽʤʽʩʪʠʤ 

ʉ ï ʧʨʦʜʫʢʪ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʝʧʽʬʽʪʽʚ ʟ ʢʦʨʽʥʮʽʚ ʮʽʣʶʶʯʠʭ 

ʨʦʩʣʠʥ. ʏʘʨʢʦʨ ï ʫʢʦʨʽʥʶʚʘʯ ʟʝʣʝʥʠʭ ʽ ʟʜʝʨʝʚ'ʷʥʽʣʠʭ ʞʠʚʮʽʚ, ʩʪʚʦʨʝʥʠʡ ʥʘ 

ʙʘʟʽ ʝʤʽʩʪʠʤʫ ʉ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʦʰʫʢ ʈʈʈ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʚʢʦʨʽʥʝʥʥʶ 

ʞʠʚʮʽʚ. ɺʠʟʥʘʯʘʣʠ ʘʢʪʠʚʥʽʩʪʴ ʛʘʤʘ-ʛʣʫʪʘʤʽʣʪʨʘʥʩʧʝʧʪʠʜʘʟʠ (ɻɻʊ) ʚ ʣʠʩʢʘʭ 

ʞʠʚʮʽʚ Salix alba L. ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɻʘʤʘ-ʛʣʫʪʘʤʽʣʪʨʘʥʩʧʝʧʪʠʜʘʟʘ [2.3.2.1] ʢʘʪʘʣʽʟʫʻ ʨʝʘʢʮʽʶ ʧʝʨʝʥʦʩʫ  L-ɔ-

ʛʣʫʪʘʤʽʥʦʚʦʛʦ ʟʘʣʠʰʢʫ ʟ ʭʨʦʤʦʛʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʫ (L-ɔ-ʛʣʫʪʘʤʽʣ-ʧ-

ʥʽʪʨʦʘʥʽʣʽʥʘ) ʥʘ ʜʠʧʝʧʪʠʜʥʠʡ ʘʢʮʝʧʪʦʨ ï ʛʣʽʮʠʣ-ʛʣʽʮʠʥ, ʷʢʠʡ ʦʜʥʦʯʘʩʥʦ ʻ 

ʙʫʬʝʨʦʤ. ʂʦʥʮʝʥʪʨʘʮʽʶ ʟʚʽʣʴʥʝʥʦʛʦ ʨ-ʥʽʪʨʦʘʥʠʣʽʥʫ ʚʠʟʥʘʯʘʣʠ ʬʦʪʦʤʝʪʨʠʯʥʦ 

ʧʽʩʣʷ ʟʫʧʠʥʢʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʦʮʪʦʚʦʶ ʢʠʩʣʦʪʦʶ. ʋ ʟʚôʟʢʫ ʟ ʪʠʤ, ʱʦ 

ʫ ʙʽʣʢʦʚʦʤʫ ʦʙʤʽʥʽ ʨʦʩʣʠʥ ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʨʝʘʢʮʽʾ ʟʘ ʫʯʘʩʪʶ 

ʪʨʘʥʩʧʝʧʪʠʜʘʟ,   ʚʠʟʥʘʯʘʣʠ ʨʦʣʴ ɻɻʊ ʚ ʘʜʘʧʪʘʮʽʾ ʨʦʩʣʠʥ ʜʦ ʟʤʽʥʠ ʬʘʢʪʦʨʽʚ 

ʩʝʨʝʜʦʚʠʱʘ. ɺ ʫʤʦʚʘʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʫ ʚʠʟʥʘʯʘʣʠ ʧʠʪʦʤʫ ʪʘ ʟʘʛʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ  ʚ ʣʠʩʪʢʘʭ Salix alba L. ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʦʨʦʟʯʠʥʥʠʭ 

ʙʽʣʢʽʚ  ʟʛʽʜʥʦ ʥʘʩʪʫʧʥʦʾ ʩʭʝʤʠ: 1ï ʂʦʥʪʨʦʣʴ (ɺʦʜʘ); 2ïɽʤʽʩʪʠʤ; 3ï ʏʘʨʢʦʨ; 4- 

ʏʘʨʢʦʨ + ɽʤʽʩʪʠʤ; 5ï ʂʦʥʪʨʦʣʴ (ʇʽʩʦʢ); 6ï ɽʤʽʩʪʠʤ (ʇʽʩʦʢ); 7ïʏʘʨʢʦʨ 

(ʇʽʩʦʢ); 8ï ʏʘʨʢʦʨ, ɽʤʽʩʪʠʤ (ʇʽʩʦʢ). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʈʈʈ 

ʩʧʨʠʷʣʦ ʚʽʨʦʛʽʜʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʧʠʪʦʤʦʾ ʘʢʪʠʚʥʦʩʪʽ ɻɻʊ ʜʣʷ ʚʩʽʭ ʚʘʨʽʘʥʪʽʚ 

ʜʦʩʣʽʜʫ ʚ 1,3-1,8 ʨʘʟʠ (ɽʤʽʩʪʠʤ), ʚ 2,3-2,4 ʨʘʟʠ (ʏʘʨʢʦʨ) ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ 

ʥʘ ʬʦʥʽ ʥʝʚʽʨʦʛʽʜʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʣʢʫ ʥʘ 3-7%, ʱʦ ʻ 

ʽʥʜʠʢʘʪʦʨʦʤ ʟʙʫʜʞʝʥʥʷ  ʙʽʣʢʦʚʦʛʦ ʩʠʥʪʝʟʫ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʧʨʦʮʝʩʽʚ 

ʚʢʦʨʽʥʝʥʥʷ ʞʠʚʮʽʚ.  ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʫʤʦʚʘʭ ʜʽʾ ʈʈʈ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ 

ʚʝʢʪʦʨʫ ʙʽʣʢʦʚʦʛʦ ʩʠʥʪʝʟʫ, ʷʢʠʡ ʧʦʚôʷʟʘʥʠʡ ʟ ɻɻʊ. ʎʝ ʩʧʨʠʷʻ ʧʨʦʮʝʩʘʤ 

ʚʢʦʨʽʥʝʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʶ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ. ʋ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʢʽʣʴʢʽʩʪʴ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝʜʦʩʪʘʪʥʷ, ʪʦʤʫ ʥʘʫʢʦʚʠʡ ʧʦʰʫʢ ʚ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʥʘʙʫʚʘʻ ʚʝʣʠʢʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ.  
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ʉʫʯʘʩʥʘ ʤʝʜʠʯʥʘ ʧʨʘʢʪʠʢʘ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʘʥʪʠʙʽʦʪʠʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ. ɺʦʜʥʦʯʘʩ ʥʘʜʤʽʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʘʥʪʠʙʽʦʪʠʯʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, 

ʷʢʽ ʜʦʩʪʫʧʥʽ ʫ ʚʽʣʴʥʦʤʫ ʧʨʦʜʘʞʽ ʙʝʟ ʧʨʠʟʥʘʯʝʥʥʷ ʣʽʢʘʨʷ, ʟʫʤʦʚʣʶʻ 

ʧʦʰʠʨʝʥʥʷ ʜʝʪʝʨʤʽʥʘʥʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʥʠʭ ʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɼʦ ʪʦʛʦ ʞ, 

ʪʨʠʚʘʣʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʪʘ 

ʨʦʟʚʠʪʢʫ ʜʠʩʙʽʦʪʠʯʥʠʭ ʩʪʘʥʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ 

ʫ ʩʢʣʘʜʽ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʟʫʤʦʚʠʪʠ ʚʠʥʠʢʥʝʥʥʷ ʟʤʽʥ ʫ 

ʽʤʫʥʽʪʝʪʽ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ ʥʘ ʝʪʘʧʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʝʧʘʨʘʪʫ 

ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ ʜʦʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʭʘʨʘʢʪʝʨʫ ʜʽʾ ʧʨʝʧʘʨʘʪʫ, ʜʣʷ 

ʯʦʛʦ ʧʦʪʨʽʙʥʠʡ ʙʽʦʣʦʛʽʯʥʠʡ ʦʙôʻʢʪ.  

ɺ ʥʘʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʢʨʦʚʽ ʟ ʦʟʥʘʢʘʤʠ ʘʧʦʧʪʦʟʫ ʚ ʥʦʨʤʽ ʪʘ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʘʥʪʠʙʽʦʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ 

ʟʜʽʡʩʥʶʚʘʣʠ ʧʨʦʪʷʛʦʤ 10 ʜʽʙ). ʊʚʘʨʠʥʘʤ ʚʚʦʜʠʣʠ ʤʘʢʩʠʤʘʣʴʥʫ ʜʦʙʦʚʫ ʜʦʟʫ 

ʧʨʝʧʘʨʘʪʫ, 75% ʪʘ 50% ʤʘʢʩʠʤʘʣʴʥʦʾ ʜʦʟʠ, ʷʢʽ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʚʘʛʠ ʪʚʘʨʠʥ. ʂʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ ʚʚʦʜʠʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ. 

ʇʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʨʝʧʘʨʘʪʦʤ çʈʝʥʽʮʠʥè (çʃʝʢè, ʉʣʦʚʝʥʽʷ, ʜʽʶʯʦʶ 

ʨʝʯʦʚʠʥʦʶ ʷʢʦʛʦ ʻ ʨʦʢʩʽʪʨʦʤʽʮʠʥ) ʥʘʤʠ ʥʝ ʚʽʜʤʽʯʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʟ ʦʟʥʘʢʘʤʠ ʘʧʦʧʪʦʟʫ ʧʦʨʽʚʥʷʥʦ ʽʟ ʥʦʨʤʦʶ. 

ʊʘʢ, ʫ ʟʜʦʨʦʚʠʭ ʦʩʦʙʠʥ (ʢʦʥʪʨʦʣʴ) ʚʽʜʩʦʪʦʢ ʘʧʦʧʪʦʟʫ ʩʪʘʥʦʚʠʪʴ 20,6Ñ1,52%.  

ʅʘ 15-ʪʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʘ ʜʦʙʫ ʜʣʷ ʩʘʤʠʮʴ, ʷʢʠʤ ʚʦʜʠʣʠ 

100% ʤʘʢʩʠʤʘʣʴʥʦʾ ʜʦʟʠ ʧʨʝʧʘʨʘʪʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʟ ʦʟʥʘʢʘʤʠ ʘʧʦʧʪʦʟʫ 

ʩʪʘʥʦʚʠʪʴ ï 21,0Ñ 1,83%, ʜʣʷ ʪʠʭ, ʷʢʠʤ ʚʚʦʜʠʣʠ 75% ʤʘʢʩʠʤʘʣʴʥʦʾ ʜʦʟʠ ï 

21,0Ñ0,82%, ʜʣʷ ʪʠʭ, ʷʢʠʤ ʚʚʦʜʠʣʠ 50% ʤʘʢʩʠʤʘʣʴʥʦʾ ʜʦʟʠ ï 22,3Ñ2,52%. ʅʘ 

30-ʪʫ ʜʦʙʫ ï ʚʽʜʧʦʚʽʜʥʦ ʧʦ ʛʨʫʧʘʭ: ʧʝʨʰʘ ï 20,6Ñ1,34%, ʜʨʫʛʘ ï 20,8Ñ1,64%, 

ʪʨʝʪʷ ï 19,4Ñ1,14%.  

ʆʪʞʝ, ʦʯʝʚʠʜʥʠʤ ʻ, ʱʦ ʥʘʜʣʠʰʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʘʥʪʠʙʽʦʪʠʯʥʠʤ 

ʧʨʝʧʘʨʘʪʦʤ ʥʝ ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ 

ʢʨʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ. 

ʊʦʙʪʦ ʙʘʯʠʤʦ, ʱʦ ʚʚʝʜʝʥʥʷ ʘʥʪʠʙʽʦʪʠʯʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʝ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ ʪʘ ʥʝ ʧʨʦʚʦʢʫʻ ʟʤʽʥ ʫ 

ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʟ ʦʟʥʘʢʘʤʠ ʘʧʦʧʪʦʟʫ. 
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ɼʣʷ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʧʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ. ʉʪʘʥ ʜʦʚʢʽʣʣʷ ʻ ʢʨʠʪʠʯʥʠʤ 

ʚʥʘʩʣʽʜʦʢ ʟʥʘʯʥʦʛʦ ʚʠʢʠʜʫ ʚʽʜʭʦʜʽʚ ʧʨʦʤʠʩʣʦʚʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʛʽʨʥʠʯʦ-

ʤʝʪʘʣʫʨʛʽʡʥʦʾ, ʭʽʤʽʯʥʦʾ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʊʘʢʦʞ ʟʥʘʯʥʫ 

ʟʘʛʨʦʟʫ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʪʚʝʨʜʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ, ʟʘ ʪʝʤʧʘʤʠ 

ʥʘʢʦʧʠʯʝʥʥʷ ʷʢʠʭ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ ʧʦʩʽʜʘʻ ʦʜʥʝ ʟ ʧʝʨʰʠʭ ʤʽʩʮʴ ʧʦ 

ʋʢʨʘʾʥʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʮʽʣʠʡ ʨʷʜ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘʢʽ, 

ʷʢ: ʧʽʜʚʠʱʝʥʠʡ ʨʘʜʽʘʮʽʡʥʠʡ ʬʦʥ, ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʩʝʨʝʜ ʷʢʠʭ ʢʘʥʮʝʨʦʛʝʥʠ ʪʘ ʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʟʥʠʞʫʶʪʴ 

ʘʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʽʤʫʥʽʪʝʪʫ. ʂʩʝʥʦʙʽʦʪʠʯʥʽ ʨʝʯʦʚʠʥʠ ʚʠʢʣʠʢʘʶʪʴ 

ʦʪʨʫʻʥʥʷ ʦʨʛʘʥʽʟʤʫ ʪʘ ʧʨʠʛʥʽʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʙʽʦʣʦʛʽʯʥʠʭ 

ʬʫʥʢʮʽʡ ʤʘʢʨʦʦʨʛʘʥʽʟʤʫ. 

ɯʤʫʥʥʘ ʩʠʩʪʝʤʘ ʧʽʜʪʨʠʤʫʻ ʩʪʘʣʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʤʘʢʨʦʦʨʛʘʥʽʟʤʫ. ɿʥʠʞʝʥʥʷ ʾʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʨʠʟʠʢʫ 

ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʽʚ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʠʤ ʽʟ 

ʟʘʛʘʣʴʥʠʤ ʧʨʠʛʥʽʯʝʥʥʷʤ ʽʤʫʥʽʪʝʪʫ. ɺ ʦʨʛʘʥʽʟʤʽ, ʷʢ ʧʨʘʚʠʣʦ, ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʮʽʣʘ ʥʠʟʢʘ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʟʛʦʜʦʤ ʩʪʘʻ ʩʢʣʘʜʥʦ ʚʠʟʥʘʯʠʪʠ 

ʽʥʽʮʽʘʣʴʥʫ ʣʘʥʢʫ, ʩʘʤʝ ʪʦʤʫ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʦ 

ʩʪʚʦʨʝʥʥʶ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʩʪʘʥ ʽʤʫʥʽʪʝʪʫ. ʄʝʪʦʶ ʥʘʰʦʾ 

ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʽʤʫʥʦʩʫʧʨʝʩʦʨʘ ï ʮʠʢʣʦʬʦʩʬʘʤʽʜʘ ï ʥʘ ʩʪʘʥ 

ʜʝʷʢʠʭ ʣʘʥʦʢ ʽʤʫʥʽʪʝʪʫ ʽ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʭʠʩʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʽʤʫʥʽʪʝʪʫ. 

ɺ ʨʷʜʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʟʤʽʥ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʢʨʦʚʽ ʤʠʰʝʡ ʟ ʦʟʥʘʢʘʤʠ ʘʧʦʧʪʦʟʫ ʚ ʫʤʦʚʘʭ ʰʪʫʯʥʦʾ 

ʽʤʫʥʦʩʫʧʨʝʩʽʾ, ʩʪʚʦʨʝʥʦʾ ʚʚʝʜʝʥʥʷʤ ʮʠʢʣʦʬʦʩʬʘʤʽʜʫ, ʪʘ ʧʦʢʘʟʥʠʢʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʤʠʰʝʡ. ʊʘʢ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ 

ʚʠʚʯʘʻʤʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 19,3Ñ2,43%, ʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʧʦ 

ʜʥʷʭ ʜʦʩʣʽʜʞʝʥʥʷ: ʥʘ 15-ʡ ʜʝʥʴ ï 37,1Ñ3,11%, ʥʘ 30-ʡ ʜʝʥʴ ï 20,8Ñ3,33%. 

ʆʪʞʝ, ʦʯʝʚʠʜʥʠʤ  ̒ʪʝ, ʱʦ ʨʦʟʚʠʪʦʢ ʩʪʘʥʫ ʽʤʫʥʦʩʫʧʨʝʩʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷʤ ʚʽʜʩʦʪʢʫ ʢʣʽʪʠʥ, ʷʢʽ ʛʠʥʫʪʴ ʘʧʦʧʪʦʪʠʯʥʠʤ ʰʣʷʭʦʤ. ʇʨʠ ʟʥʷʪʪʽ ʜʽʾ 

ʧʨʝʧʘʨʘʪʫ ʚʠʟʥʘʯʝʥʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʽʤʫʥʽʪʝʪʫ, ʱʦ 

ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʩʪʫʧʦʚʦʛʦ ʧʦʚʝʨʥʝʥʥʷ ʧʦʢʘʟʥʠʢʫ ʢʽʣʴʢʦʩʪʽ 

ʘʧʦʧʪʦʪʠʯʥʠʭ ʢʣʽʪʠʥ ʜʦ ʟʥʘʯʝʥʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʣʴʥʠʤ.  

 

mailto:voronkova_olga@inbox.ru
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ɺʃʀʗʅʀɽ ʍʃʆʈʀɼʆɺ ʂʆɹɸʃʔʊɸ ʀ ʈʊʋʊʀ ʅɸ 

ʉʆɼɽʈɾɸʅʀɽ ʊɹʂ-ɸʂʊʀɺʅʓʍ ʇʈʆɼʋʂʊʆɺ ɺ ʉʓɺʆʈʆʊʂɽ ʀ 

ʇɽʏɽʅʀ ʉɸʄʆʂ ʂʈʓʉ 

ɻʘʣʠʥʘ ɻʘʥʫʩʦʚʘ, ɽʣʝʥʘ ɻʣʘʜʢʘʷ 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʅ. ʂʘʨʘʟʠʥʘ, e-mail: 

Galina Ganusova@Kharkov.ua 

ʉʦʣʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʝʪʘʣʣʦʚ ʩ ʧʝʨʝʤʝʥʥʦʡ ʚʘʣʝʥʪʥʦʩʪʴʶ, 

ʧʦʧʘʜʘʷ ʚ ʦʨʛʘʥʠʟʤ ʚ ʠʟʙʳʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʚʳʟʳʚʘʶʪ ʘʢʪʠʚʘʮʠʶ 

ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʛʝʤʦʣʠʟ ʵʨʠʪʨʦʮʠʪʦʚ, ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʠʦʣʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʠʥʜʫʮʠʨʫʶʪ ʩʠʥʪʝʟ ʨʷʜʘ 

ʩʪʨʝʩʩʦʨʥʳʭ ʙʝʣʢʦʚ. ʆʜʥʘʢʦ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʪʦʢʩʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ ʠʦʥʦʚ ʢʦʙʘʣʴʪʘ ʠ ʨʪʫʪʠ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʭʣʦʨʠʜʦʚ ʢʦʙʘʣʴʪʘ ʠ 

ʨʪʫʪʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʊɹʂ-ʘʢʪʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʠ ʧʝʯʝʥʠ ʢʨʳʩ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʳʩ-ʩʘʤʦʢ ʣʠʥʠʠ Wistar ʤʘʩʩʦʡ 180-220 ʛ. ʉʘʤʢʠ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʬʘʟʝ estrus. ʉʦCl2 ʠ HgCl2 ʚʚʦʜʠʣʠ ʧʦʜʢʦʞʥʦ ʠʟ ʨʘʩʯʝʪʘ 3 ʤʛ ʠ 

0,7 ʤʛ/100 ʛ ʤʘʩʩʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʨʳʩ ʜʝʢʘʧʠʪʠʨʦʚʘʣʠ ʯʝʨʝʟ 2 ʠ 24 ʯ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʩʦʣʝʡ ʤʝʪʘʣʣʦʚ ʧʦʜ ʣʝʛʢʠʤ ʵʬʠʨʥʳʤ ʥʘʨʢʦʟʦʤ. ʉʦʜʝʨʞʘʥʠʝ ʊɹʂ-

ʘʢʪʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ ʧʦ ʥʘʢʦʧʣʝʥʠʶ 

ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʠ ʚʳʨʘʞʘʣʠ ʚ ʥʤʦʣʴ/ʤʛ ʙʝʣʢʘ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ 

ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʃʦʫʨʠ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʄʠʣʣʝʨʘ ʠ ʚʳʨʘʞʘʣʠ ʚ ʤʛ/ʤʣ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ, ʠʩʧʦʣʴʟʫʷ t-ʢʨʠʪʝʨʠʡ 

ʉʪʴʶʜʝʥʪʘ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʯʝʨʝʟ 2 ʠ 24 ʯ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ HgCl2 

ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʊɹʂ-ʘʢʪʠʚʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʳʩ (162%). ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʯʝʨʝʟ 2 ʯ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʉʦCl2 ʠ HgCl2 ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʛʝʤʦʣʠʟʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ɻʝʤʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʙʘʣʴʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʠʦʥʳ ʉʦ
2+

 ʤʦʛʫʪ ʟʘʤʝʱʘʪʴ ʞʝʣʝʟʦ ʛʝʤʘ ʚ ʛʝʤʦʛʣʦʙʠʥʝ. 

ʀʦʥʳ Hg
2+

 ʤʦʛʫʪ ʧʨʷʤʦ ʧʦʚʨʝʞʜʘʪʴ ʵʨʠʪʨʦʮʠʪʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ SH-

ʛʨʫʧʧʘʤʠ ʙʝʣʢʦʚ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʦʙʦʜʥʦʛʦ ʛʝʤʘ ʠ ʘʢʪʠʚʘʮʠʷ 

ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʳʩ. 

ɺʚʝʜʝʥʠʝ ʉʦCl2 ʠ HgCl2 ʯʝʨʝʟ 2 ʠ 24 ʯ ʥʝ ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ 

ʩʦʜʝʨʞʘʥʠʷ ʊɹʂ-ʘʢʪʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʧʝʯʝʥʠ ʢʨʳʩ. ɺ ʨʘʙʦʪʘʭ, ʚʳʧʦʣʥʝʥʥʳʭ 

ʥʘ ʢʘʬʝʜʨʝ ʙʠʦʭʠʤʠʠ, ʧʦʢʘʟʘʥʦ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʊɹʂ-ʘʢʪʠʚʥʳʭ 

ʧʨʦʜʫʢʪʦʚ (ʯʝʨʝʟ 0,5 ʠ 2 ʯ) ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʉʦCl2 ʠ HgCl2 ʚ ʧʝʯʝʥʠ ʩʘʤʮʦʚ 

ʢʨʳʩ. ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʩʘʤʢʠ ʢʨʳʩ ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʜʝʡʩʪʚʠʶ 

ʭʣʦʨʠʜʦʚ ʨʪʫʪʠ ʠ ʢʦʙʘʣʴʪʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʜʫʢʮʠʝʡ ʩʠʥʪʝʟʘ ʤʝʪʘʣʣʦʪʠʦʥʝʠʥʦʚ ʵʩʪʨʦʛʝʥʘʤʠ. ʄʝʪʘʣʣʦʪʠʦʥʝʠʥʳ 

ʩʧʦʩʦʙʥʳ ʩʚʷʟʳʚʘʪʴ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʠ ʟʘʱʠʱʘʪʴ ʪʢʘʥʠ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤ ʦʢʩʠʜʘʪʠʚʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ. 
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ɯʥʪʝʥʩʠʚʥʠʡ ʧʦʰʫʢ ʤʘʣʦʪʦʢʩʠʯʥʠʭ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʠʭ ʩʧʦʣʫʢ ʧʦʢʘʟʘʚ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʦʤʧʣʝʢʩʽʚ ʨʝʥʽʶ ʟ 

ʦʨʛʘʥʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ. ʉʧʦʣʫʢʠ ʨʝʥʽʶ, ʷʢʽ ʤʠ ʚʠʚʯʘʣʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʤʘʶʪʴ 

ʢʣʘʩʪʝʨʥʠʡ ʬʨʘʛʤʝʥʪ, ʟʜʘʪʥʠʡ ʜʦ ʫʯʘʩʪʽ ʚ ʨʝʘʢʮʽʷʭ ʦʢʠʩʥʝʥʥʷ-ʚʽʜʥʦʚʣʝʥʥʷ, ʘ 

ʟ ʜʨʫʛʦʛʦ ï ʦʨʛʘʥʽʯʥʽ ʣʽʛʘʥʜʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ-ʨʽʟʥʦʤʫ ʥʘʚʢʦʣʦ ʟʚô̫ ʟʢʫ ʤʝʪʘʣ-

ʤʝʪʘʣ, ʪʦʤʫ ʩʪʘʥʦʚʣʷʪʴ ʫʥʽʢʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʟô̫ ʩʫʚʘʥʥʷ ʦʜʥʦʛʦ ʟ 

ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ ʙʽʦʭʽʤʽʾ, ʬʘʨʤʘʢʦʣʦʛʽʾ ʽ ʬʽʟʽʦʣʦʛʽʾ ï ʚʠʚʯʝʥʥʷ ʟʚô̫ ʟʢʫ ʤʽʞ 

ʪʦʥʢʦʶ ʩʪʨʫʢʪʫʨʦʶ ʝʢʟʦʛʝʥʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʙʽʦʭʽʤʽʯʥʠʤʠ ʧʝʨʝʙʫʜʦʚʘʤʠ, ʷʢʽ 

ʚʽʜʙʫʚʘʶʪʴʩʷ  ʚ ʦʨʛʘʥʽʟʤʽ ʧʽʜ ʾʾ ʚʧʣʠʚʦʤ. ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʠʪʴ 

ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʣʽʛʘʥʜʽʚ ʫ ʦʪʦʯʝʥʥʽ 

ʢʦʦʨʜʠʥʘʮʽʡʥʦʛʦ  ʮʝʥʪʨʫ (ʦʩʦʙʣʠʚʦ ʪʘʢʠʭ ʧʦʜʽʙʥʠʭ ʟʘ ʩʢʣʘʜʦʤ ʷʢ ʽʟʦʤʝʨʥʽ 

ʬʦʨʤʠ). 

ʅʘʤʠ ʙʫʣʦ  ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ 4 ʢʣʘʩʪʝʨʥʠʭ ʩʧʦʣʫʢ ʨʝʥʽʶ ʥʘ ʽʤʫʥʦʭʽʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʙʽʣʢʽʚ ʢʨʦʚʽ: 

  1) ʮʠʩ-(Re2[Ala2Cl4]ʉl2) ï ʮʠʩ-ʘʣʘʥʽʥʦʚʠʡ ʢʦʤʧʣʝʢʩ ʨʝʥʽʶ; 

  2) ʪʨʘʥʩ-(Re2[Ala2Cl4]ʉl2) ï ʪʨʘʥʩ-ʘʣʘʥʽʥʦʚʠʡ ʢʦʤʧʣʝʢʩ ʨʝʥʽʶ;  

  3) Re2Ac2Cl4*2H2O ï ʭʣʦʨʠʜʥʠʡ  ʢʦʤʧʣʝʢʩ ʨʝʥʽʶ; 

  4) Re2Ac2Br4*2H2O ï ʙʨʦʤʽʜʥʠʡ ʢʦʤʧʣʝʢʩ ʨʝʥʽʶ  

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʽʤʫʥʦʜʠʬʫʟʽʾ ʧʦ ʄʘʥʯʠʥʽ. 

     ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʩʣʘʙʢʫ ʜʽʶ ʢʦʤʧʣʝʢʩʥʠʭ ʩʧʦʣʫʢ ʨʝʥʽʶ ʥʘ 

ʽʤʫʥʦʭʽʤʽʯʥʽ ʚʟʘʻʤʦʜʽʾ ʙʝʟ ʨʫʡʥʫʚʘʥʥʷ ʧʨʝʮʠʧʽʪʘʪʽʚ, ʱʦ ʻ ʜʦʢʘʟʦʤ ʤʦʞʣʠʚʦʾ 

ʥʠʟʴʢʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʢʦʤʧʣʝʢʩʽʚ. ɼʦʚʝʜʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʚʧʣʠʚʫ ʢʦʤʧʣʝʢʩʥʠʭ 

ʩʧʦʣʫʢ ʨʝʥʽʶ ʥʘ ʙʽʦʤʦʣʝʢʫʣʠ ʚʽʜ ʧʨʠʨʦʜʠ ʣʽʛʘʥʜʥʦʛʦ ʦʪʦʯʝʥʥʷ ʤʝʪʘʣʝʚʦʛʦ 

ʷʜʨʘ. ʃʽʛʽʛʘʥʜʥʝ ʦʪʦʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʩʧʦʣʫʢ ʧʨʠʥʮʠʧʦʚʦ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʟ ʙʽʣʢʦʤ. ʎʝ ʦʙʦʚôʷʟʢʦʚʽ ʫʤʦʚʠ ʜʦ 

ʩʧʨʷʤʦʚʘʥʦʛʦ ʩʠʥʪʝʟʫ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ ʧʨʠʩʫʪʥʽʤ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤ ʩʧʝʢʪʨʦʤ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʜʽʾ. ɺʠʷʚʣʝʥʦ, ʱʦ ʘʣʘʥʽʥʦʚʽ ʢʦʤʧʣʝʢʩʥʽ 

ʩʧʦʣʫʢʠ ʨʝʥʽʶ ʤʘʣʠ  ʧʦʤʽʨʥʦ ʽʥʛʽʙʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʚʟʘʻʤʦʜʽʶ ʘʥʪʠʛʝʥ ï 

ʘʥʪʠʪʽʣʦ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʽʟʦʤʝʨʥʦʾ ʙʫʜʦʚʠ ʣʽʛʘʥʜʫ, ʭʦʯʘ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ 

ʟʘʣʝʞʘʚ ʚʽʜ ʽʟʦʤʝʨʥʦʾ ʬʦʨʤʠ. ɺʧʣʠʚ ʭʣʦʨʠʜʥʦʛʦ ʪʘ ʙʨʦʤʽʜʥʦʛʦ ʢʦʤʧʣʝʢʩʽʚ 

ʨʝʥʽʶ ʤʘʚ ʽʤʫʥʦʤʦʜʫʣʶʶʯʠʡ ʝʬʝʢʪ: ʭʣʦʨʠʜʥʠʡ  ï ʤôʷʢʠʡ ʩʫʧʨʝʩʦʨ; 

ʙʨʦʤʽʜʥʠʡ ï ʤôʷʢʠʡ ʩʪʠʤʫʣʷʪʦʨ. ɸʪʦʤʠ ʛʘʣʦʛʝʥʽʚ ʫ ʩʢʣʘʜʽ ʣʽʛʘʥʜʫ ʩʫʪʪʻʚʦ 

ʟʤʽʥʶʚʘʣʠ ʨʝʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʾ ʩʧʦʣʫʢʠ ʨʝʥʽʶ. 
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ɺʀɺʏɽʅʅʗ ɺʇʃʀɺʋ ʂʉɽʅʆɹɯʆʊʀʏʅʀʍ ʈɽʏʆɺʀʅ ʅɸ ɹɯʃʂʀ 

ʂʈʆɺɯ ʄɽʊʆɼʆʄ ʊʋʈɹɯɼɯʄɽʊʈɯɰ 

 

ʄ. ɺ. ɻʦʨʽʣʘ, ʅ.ɯ. ʐʪʝʤʝʥʢʦ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ ,  ʧʨ. ɻʘʛʘʨʽʥʘ 72,     gorelaya@ukr.net 

ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʻ ʧʦʰʫʢ 

ʩʧʦʣʫʢ-ʘʥʘʣʦʛʽʚ ʚʞʝ ʽʩʥʫʶʯʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢi ʙ ʚʦʣʦʜʽʣʠ ʥʘ ʚiʜʤiʥy ʚʽʜ 

ʦʩʪʘʥʥʽʭ ʙʽʣʴʰ ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʦʢʩʠʯʥʦʩʪʽ.  

ʄʦʣʝʢʫʣʷʨʥʽ ʤʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʤʝʪʘʣʦʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʟ 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʟ ʨʽʟʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʨʠʚʝʨʪʘʶʪʴ 

ʫʚʘʛʫ ʙʽʦʭʽʤʽʢʽʚ ʟʘʚʜʷʢʠ ʥʝʚʽʜʦʤʠʤ ʙʽʦʣʦʛʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʮʠʭ ʩʧʦʣʫʢ. 

ʅʝʱʦʜʘʚʥʦ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʧʨʦʪʠʧʫʭʣʠʥʥʫ, ʘʥʪʠʘʥʝʤʽʯʥʫ, ʮʠʪʦʩʪʘʙʽʣʽʟʫʶʯʫ 

ʘʢʪʠʚʥʽʩʪʴ ʨʝʥʽʻʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ. 

ʅʘʤʠ ʙʫʣʦ  ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ 8 ʢʣʘʩʪʝʨʥʠʭ ʩʧʦʣʫʢ ʨʝʥʽʶ ʪʘ ʧʣʘʪʠʥʠ ʥʘ 

ʙʽʣʢʠ ʢʨʦʚʽ. ɹʫʣʦ ʚʠʚʯʝʥʦ ʚʟʘʻʤʦʜʽʶ ʢʣʘʩʪʝʨʥʠʭ ʩʧʦʣʫʢ ʨʝʥʽʶ ʟ ʘʣʴʙʫʤʽʥʦʤ, 

ʛʝʤʦʛʣʦʙʽʥʦʤ ʪʘ ʤʘʢʨʦʛʣʦʙʫʣʽʥʦʤ ʪʘ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʚʠʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʨʝʥʽʻʚʠʭ ʩʧʦʣʫʢ (10
-4
 ʤʦʣʴ/ʣ) ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʢʦʘʛʫʣʷʮʽʷ ʟʘ 8 

ʭʚʠʣʠʥ, ʘ ʧʨʠ ʙʽʣʴʰ ʥʠʟʴʢʠʭ  (10
-6
 - 10

-10
 ʤʦʣʴ/ʣ) ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʪʘʢʘ 

ʚʟʘʻʤʦʜʽʷ ʥʝ ʚʽʜʙʫʚʘʣʘʩʴ. ʇʦʢʘʟʘʥʦ, ʱʦ ʢʣʘʩʪʝʨʥʽ ʩʧʦʣʫʢʠ ʧʦ ʨʽʟʥʦʤʫ 

ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʙʽʣʢʦʚʠʤʠ ʤʦʣʝʢʫʣʘʤʠ. ʅʘʡʙʽʣʴʰ ʰʚʠʜʢʝ ʨʝʘʛʫʚʘʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟ ʩʠʨʦʚʘʪʦʯʥʠʤ ʘʣʴʙʫʤʽʥʦʤ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʘʷʚʥʽʩʪʶ 

ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʽʦʣʦʚʠʭ ʟʚôʷʟʢʽʚ ʫ ʤʦʣʝʢʫʣʽ ʮʴʦʛʦ ʙʽʣʢʘ. ʆʮʽʥʝʥʦ ʩʪʫʧʽʥʴ 

ʚʟʘʻʤʦʜʽʾ ʙʽʣʢʽʚ ʢʨʦʚʽ ʟ ʢʣʘʩʪʝʨʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ 

ʪʫʨʙʽʜʠʤʝʪʨʽʾ ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʨʷʜʠ ʘʢʪʠʚʥʦʩʪʽ ʙʽʣʢʽʚ ʢʨʦʚʽ ʽ ʢʦʤʧʣʝʢʩʥʠʭ 

ʩʧʦʣʫʢ. ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ ʚʠʷʚʠʣʠʩʷ: ʩʝʨʝʜ ʙʽʣʢʽʚ ï ʩʠʨʦʚʘʪʦʯʥʠʡ 

ʘʣʴʙʫʤʽʥ, ʘ ʩʝʨʝʜ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ï ʪʨʘʥʩ-ʘʣʘʥʽʥʦʚʠʡ ʢʦʤʧʣʝʢʩ ʨʝʥʽʶ. 

ʂʦʤʧʣʝʢʩʥʽ ʩʧʦʣʫʢʠ ʮʠʩ-Re2[Ala2Cl4]Cl2 ʪʘ ʪʨʘʥʩ-Re2[Ala2Cl4]Cl2 ʯʠʥʷʪʴ ʥʘ 

ʙʽʣʢʠ ʚʧʣʠʚʠ ʨʽʟʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʫʪʚʦʨʝʥʥʷ 

ʢʦʚʘʣʝʥʪʥʦʛʦ ʟʚôʷʟʢʫ ʙʽʣʦʢ ï ʢʣʘʩʪʝʨʥʘ ʩʧʦʣʫʢʘ. ɻʘʣʦʛʝʥʤʽʩʪʢʽ  ʩʧʦʣʫʢʠ 

Re2Ac2Cl4*2H20 ʪʘ Re2Ac2Br4*2H20 ʪʘʢʦʞ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ ʚʧʣʠʚʫ 

ʥʘ ʙʽʣʢʦʚʽ ʤʦʣʝʢʫʣʠ. ʍʣʦʨʠʜʥʠʡ ʢʦʤʧʣʝʢʩ ʻ ʙʽʣʴʰ ʘʢʪʠʚʥʠʤ ʟʘ ʙʨʦʤʽʜʥʠʡ. 

ʎʝ ʤʦʞʣʠʚʦ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʫ ʧʝʨʰʦʾ ʩʧʦʣʫʢʠ ʙʽʣʴʰ ʘʢʪʠʚʥʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʘʢʮʽʷ ʥʫʢʣʝʦʬʽʣʴʥʦʛʦ ʟʘʤʽʱʝʥʥʷ  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟôʷʩʦʚʘʥʦ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʫ ʢʦʘʛʫʣʷʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʚʠʱʝʟʛʘʜʘʥʠʭ ʢʣʘʩʪʝʨʥʠʭ ʩʧʦʣʫʢ ʨʝʥʽʶ ʟʦʢʨʝʤʘ ʫ ʜʽʘʧʘʟʦʥʽ ʪʝʨʘʧʝʚʪʠʯʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʙʽʣʴʰʦʩʪʽ ʤʝʜʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 
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ɸʅʊʀʈɸɼʀʂɸʃʔʅɸʗ ɸʂʊʀɺʅʆʉʊʔ IN VITRO ʀ 

ʈɸɼʀʆɿɸʑʀʊʅʓɽ ʕʌʌɽʂʊʓ ɻʀɼʈɸʊʀʈʆɺɸʅʅʆɻʆ 

ʌʋʃʃɽʈɽʅɸ ʉ60 IN VIVO   

 

ɻʫʜʢʦʚ ʉ.ɺ.
1
, ʊʠʭʦʤʠʨʦʚ ɸ.ɸ.

2
, ɸʥʜʨʠʝʚʩʢʠʡ ɻ.ɺ.

3 

 

1 ï ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʠʦʬʠʟʠʢʠ ʈɸʅ, ʛ. 

ʇʫʱʠʥʦ, ʈʦʩʩʠʷ; 

2 ï ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, 

ʋʢʨʘʠʥʘ; 

3 ï ʀʉʄɸ ʅʊʂ çʀʥʩʪʠʪʫʪ ʤʦʥʦʢʨʠʩʪʘʣʣʦʚè, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ. 

E.mail: S_makariy@rambler.ru , artfullerene@gmail.com ,   yard@kharkov.ua 

  

ɸʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ) ï 
Å
OH, HO2

Å
, O2

Åľ
, H2O2, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʜʠʦʣʠʟʘ ʚʦʜʳ, ʚʥʦʩʷʪ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʣʫʯʝʚʦʛʦ 

ʧʦʨʘʞʝʥʠʷ, ʧʦʚʨʝʞʜʘʷ ʢʣʝʪʦʯʥʳʝ ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʠ ʩʪʨʫʢʪʫʨʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʠʥʛʠʙʠʪʦʨʦʚ ʩʚʦʙʦʜʥʦ-

ʨʘʜʠʢʘʣʴʥʳʭ ʨʝʘʢʮʠʡ (ʪʦʢʦʬʝʨʦʣʦʚ, ʢʘʨʦʪʠʥʦʠʜʦʚ, ʬʣʘʚʦʥʦʠʜʦʚ ʠ ʪ.ʜ.) 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʝ ʚʩʝʛʜʘ ʵʬʬʝʢʪʠʚʥʳʤ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʦʩʪʨʦʛʦ ʣʝʪʘʣʴʥʦʛʦ 

ʦʙʣʫʯʝʥʠʷ, ʪʘʢ ʠ ʧʨʠ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʤ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʤ ʣʫʯʝʚʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʤʦʜʠʬʠʢʘʮʠʝʡ ʩʘʤʠʭ ʤʦʣʝʢʫʣ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʧʦʩʪʝʧʝʥʥʳʤ ʠʩʪʦʱʝʥʠʝʤ ʠʭ ʧʫʣʘ ʠ, ʚ ʮʝʣʦʤ, ʩʥʠʞʝʥʠʝʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʠʩʪʝʤ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʫʣʣʝʨʝʥ ʉ60 

ʠ ʦʩʦʙʝʥʥʦ ʝʛʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʧʨʦʷʚʣʷʶʪ ʚʳʨʘʞʝʥʥʳʝ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʵʬʬʝʢʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ in vitro ʠ in 

vivo. ɸʥʪʠʨʘʜʠʢʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʫʣʣʝʨʝʥʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʥʘʣʠʯʠʝʤ ʵʣʝʢʪʨʦʥ-ʜʝʬʠʮʠʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʫʛʣʝʨʦʜʥʦʛʦ ʢʦʨʘ, ʥʦ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ ɸʌʂ, ʢʦʪʦʨʘʷ ʧʨʦʪʝʢʘʝʪ ʧʦ 

ʥʝ-ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʦʤʫ ʤʝʭʘʥʠʟʤʫ ʠ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʭʠʤʠʯʝʩʢʦʡ 

ʤʦʜʠʬʠʢʘʮʠʝʡ ʤʦʣʝʢʫʣʳ ʉ60. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʚʦʜʥʳʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʦʣʣʦʠʜʥʳʝ ʨʘʩʪʚʦʨʳ ʬʫʣʣʝʨʝʥʘ ʉ60 (ʉ60 fullerene water 

solution ï C60FWS), ʚ ʢʦʪʦʨʳʭ ʝʜʠʥʠʯʥʳʝ ʤʦʣʝʢʫʣʳ ʉ60 ʥʘʭʦʜʷʪʩʷ ʚ ʚʠʜʝ 

ʚʳʩʦʢʦʩʪʘʙʠʣʴʥʳʭ ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʳ 

(ʉ60HyFn ï ʛʠʜʨʘʪʠʨʦʚʘʥʥʳʡ C60 ʬʫʣʣʝʨʝʥ). ʎʝʣʴʶ ʧʝʨʚʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʦʚ ʬʫʣʣʝʨʝʥʘ ʥʘ ʛʝʥʝʨʘʮʠʶ ʛʠʜʨʦʢʩʠʣʴʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ 

ʩʪʝʧʝʥʴ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ɼʅʂ in vitro. ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ 

ʠʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʉ60HyFn ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʤʳʰʝʡ, ʦʙʣʫʯʝʥʥʳʭ ʚ 

ʣʝʪʘʣʴʥʦʡ ʜʦʟʝ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ in vitro ʨʘʜʠʘʮʠʦʥʥʦ-ʭʠʤʠʯʝʩʢʠʡ ʚʳʭʦʜ 
Å
OH-

ʨʘʜʠʢʘʣʦʚ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʣʫʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ, 

ʦʧʨʝʜʝʣʷʷ ʢʦʣʠʯʝʩʪʚʦ 7-ʆʅ-ʢʫʤʘʨʠʥ-3-ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (7-ʆʅ ʂʂʂ), 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʨʝʘʢʮʠʠ ʢʫʤʘʨʠʥ-3-ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʂʂʂ) ʠ 

ʛʠʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʘ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʘ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ 

ɼʅʂ ʚ ʥʝʡ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ 8-ʦʢʩʦʛʫʘʥʠʥʘ (8-ʦɻ) ʤʝʪʦʜʦʤ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʢ 8-

ʦɻ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʉ60HyFn ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 10
ï12

 ï 10
ï5

 ʄ 

mailto:S_makariy@rambler.ru
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ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ 7-ʆʅ ʂʂʂ (ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 
Å
OH) ʚ 

ʙʠʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ, ʦʙʣʫʯʝʥʥʦʡ ʚ ʜʦʟʘʭ 1, 3, 5 ʠ 7 ɻʨ. ʉʣʝʜʫʝʪ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʟʘʤʝʪʥʘʷ ʘʥʪʠʨʘʜʠʢʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʉ60HyFn ʧʨʦʷʚʣʷʝʪʩʷ 

ʠ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʦʢʘʟʳʚʘʣʦʩʴ ʥʘʤʥʦʛʦ ʤʝʥʴʰʠʤ, ʯʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʷ 
Å
OH-ʨʘʜʠʢʘʣʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʚʦʜʳ ʜʦʟʦʡ 1 ɻʨ, ʯʪʦ 

ʛʝʥʝʨʠʨʫʝʪ ʦʢʦʣʦ 2ʭ10
-7
 ʄ/ʣ 

Å
OH-ʨʘʜʠʢʘʣʦʚ, ʠ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʷʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ [
Å
OH]/[C60] 10

-2
, 10

2
 ʠ 10

4
 ʥʘʙʣʶʜʘʝʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 96%, 

44% ʠ 13% ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʦʙʨʘʟʫʶʱʠʭʩʷ 
Å
OH-ʨʘʜʠʢʘʣʦʚ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʘʥʪʠʨʘʜʠʢʘʣʴʥʳʡ ʵʬʬʝʢʪ ʉ60HyFn ʙʳʣ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʦʢʘʟʘʣʩʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 10
ï8

 ï 10
ï5

 

ʄ. ʌʫʣʣʝʨʝʥ ʚ ʪʦʡ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʣ ʢʦʣʠʯʝʩʪʚʦ 8-ʦɻ, 

ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʚ ɼʅʂ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʚ ʫʢʘʟʘʥʥʳʭ ʜʦʟʘʭ. ʇʦʩʢʦʣʴʢʫ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʥʪʠʨʘʜʠʢʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʫʣʣʝʨʝʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ 10
ï6

 ï 10
ï5

 ʄ, ʪʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʞʠʚʦʪʥʳʭ, ʦʙʣʫʯʘʝʤʳʭ ʚ 

ʩʫʙʣʝʪʘʣʴʥʦʡ ʜʦʟʝ (7 ɻʨ), ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʦʟʳ ʉ60HyFn, ʙʣʠʟʢʠʝ ʢ ʥʠʤ (1 ʠ 10 

ʤʛ/ʢʛ). ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʡ ʨʘʜʠʦʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʬʫʣʣʝʨʝʥʘ ʙʳʣ ʦʪʤʝʯʝʥ 

ʧʨʠ ʝʛʦ ʚʚʝʜʝʥʠʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ ʜʦʟʝ 10 ʤʛ/ʢʛ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʦʥʠʟʠʨʫʶʱʝʡ ʨʘʜʠʘʮʠʠ, ʧʨʠʯʝʤ ʥʘ 30-ʡ ʜʝʥʴ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ 

ʚʳʞʠʚʘʣʦ 15 % ʞʠʚʦʪʥʳʭ. ɺ ʮʝʣʦʤ, ʦʜʥʦʢʨʘʪʥʦʝ ʚʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʤ ʉ60HyFn 

ʚ ʜʦʟʘʭ 1 ʠ 10 ʤʛ/ʢʛ ʫʚʝʣʠʯʠʚʘʣʦ ʚʳʞʠʚʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭ ʚ 1,5-2 ʨʘʟʘ. ʂʨʦʤʝ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʦʙʣʫʯʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʉ60HyFn 

ʧʨʝʧʷʪʩʪʚʦʚʘʣ ʩʥʠʞʝʥʠʶ ʤʘʩʩʳ ʪʝʣʘ ʤʳʰʝʡ, ʧʨʝʜʦʪʚʨʘʱʘʣ ʦʙʨʘʟʦʚʘʥʠʝ 

ʛʝʤʘʪʦʤ, ʚʟʜʫʪʠʡ ʠ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ ʚ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ, ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʚ 

ʣʝʛʢʠʭ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʠ 

ʨʘʜʠʦʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʥʝʪʦʢʩʠʯʥʦʩʪʴ, 

ʘʢʪʠʚʥʦʩʪʴ ʜʘʞʝ ʚ ʥʠʟʢʠʭ ʜʦʟʘʭ, ʥʝʠʤʤʫʥʦʛʝʥʥʦʩʪʴ, ʥʝʘʣʣʝʨʛʝʥʥʦʩʪʴ ʠ 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʩʪʴ ʟʘʱʠʪʥʳʭ ʵʬʬʝʢʪʦʚ ʉ60HyFn, ʛʠʜʨʘʪʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ 

ʬʫʣʣʝʨʝʥʘ ʉ60 ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʘ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ.  
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ɸʂʊʀɺʅɯʉʊʔ ʌɽʈʄɽʅʊɯɺ ɽʈʀʊʈʆʎʀʊɯɺ ʂʈʆɺɯ ʑʋʈɯɺ ʊɸ 

ʉʊʈʋʂʊʋʈʅʆ-ʌʋʅʂʎɯʆʅɸʃʔʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ɻɽʄʆɻʃʆɹɯʅʋ 

ɿɸ ɸʃʂʆɻʆʃʔʅʆɰ ɯʅʊʆʂʉʀʂɸʎɯɰ 

 

ʂ. ɼʫʜʦʢ 
1
, ʃ. ʉʪʘʨʠʢʦʚʠʯ 

1
, ɯ.ɺʣʦʭ

2
, ʊ. ɼʫʜʦʢ 

3
, ʅ. ɻʨʠʥʯʠʰʠʥ

2
, 

ʅ.ʉʠʙʽʨʥʘ
1 

1
ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, ʋʢʨʘʾʥʘ; 

2
ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʘʥʠʣʘ 

ɻʘʣʠʮʴʢʦʛʦ, ʋʢʨʘʾʥʘ;    
3
ɯʥʩʪʠʪʫʪ ʬʽʟʠʯʥʦʾ ʦʧʪʠʢʠ ʄʆʅ ʋʢʨʘʾʥʠ, ʃʴʚʽʚ 

ɺʽʜʦʤʦ, ʱʦ ʟʘ ʛʦʩʪʨʦʛʦ ʦʪʨʫʻʥʥʷ ʘʣʢʦʛʦʣʝʤ ʪʘ ʭʨʦʥʽʯʥʦʾ ʘʣʢʦʛʦʣʴʥʦʾ 

ʽʥʪʦʢʩʠʢʘʮʽʾ ʚ ʦʨʛʘʥʽʟʤʽ ʩʩʘʚʮʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʷʢ ʫ ʪʢʘʥʠʥʘʭ, ʷʢʽ 

ʟʘʟʥʘʶʪʴ ʧʝʨʚʠʥʥʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʘʣʢʦʛʦʣʝʤ, ʪʘʢ ʽ ʫ ʪʠʭ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤ. ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʟʨʫʰʝʥʥʷʭ ʚʽʜʽʛʨʘʻ 

ʘʮʝʪʘʣʴʜʝʛʽʜ, ʥʘʢʦʧʠʯʝʥʥʷ ʷʢʦʛʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʥʘʜʣʠʰʢʫ NADH. ɼʣʷ ʟôʷʩʫʚʘʥʥʷ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʘʪʦʛʝʥʝʟʫ ʟʘ ʘʣʢʦʛʦʣʴʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʧʨʦʚʝʜʝʥʽ 

ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʘʪʘʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʘʢʪʠʚʥʦʩʪʽ NO-ʩʠʥʪʘʟʠ 

(NOS), ʧʝʨʦʢʩʠʜʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʝʪʛʝʤʦʛʣʦʙʽʥʫ, ʨʽʚʥʷ ʤʝʪʘʙʦʣʽʪʽʚ ʦʢʩʠʛʝʥʫ 

ʪʘ ʥʽʪʨʦʛʝʥʫ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʣʽʛʘʥʜʥʠʭ ʬʦʨʤ ʛʝʤʦʛʣʦʙʽʥʫ, ʚʤʽʩʪʫ 

ʣʫʞʥʦʩʪʽʡʢʦʛʦ ʛʝʤʦʛʣʦʙʽʥʫ, ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʛʝʤʦʛʣʦʙʽʥʫ ʜʦ ʢʠʩʥʶ ʥʘ ʤʦʜʝʣʽ 

ʦʜʥʦʤʽʩʷʯʥʦʾ ʘʣʢʦʛʦʣʽʟʘʮʽʾ ʙʽʣʠʭ ʱʫʨʽʚ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʘʤʦʢ ʙʝʟʧʦʨʦʜʥʠʭ ʙʽʣʠʭ ʱʫʨʽʚ 

ʤʘʩʦʶ 150-180 ʛ. ʊʚʘʨʠʥ ʫʪʨʠʤʫʚʘʣʠ ʥʘ ʨʘʮʽʦʥʽ ʚʽʚʘʨʽʶ. ɸʣʢʦʛʦʣʴʥʫ 

ʽʥʪʦʢʩʠʢʘʮʽʶ ʚʠʢʣʠʢʘʣʠ, ʜʦʜʘʶʯʠ ʫ ʨʘʮʽʦʥ ʱʫʨʽʚ ʱʦʜʝʥʥʦ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ 

ʟʘʤʽʩʪʴ ʧʠʪʥʦʾ ʚʦʜʠ 15% ʨʦʟʯʠʥ ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ. ɼʣʷ ʘʥʘʣʽʟʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʮʽʣʴʥʫ ʢʨʦʚ ʱʫʨʽʚ, ʦʜʝʨʞʘʥʫ ʧʽʩʣʷ ʜʝʢʘʧʽʪʘʮʽʾ ʧʽʜ ʝʬʽʨʥʠʤ 

ʥʘʨʢʦʟʦʤ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʪʚʦʨʝʥʘ ʤʦʜʝʣʴ ʘʣʢʦʛʦʣʴʥʦʾ 

ʽʥʪʦʢʩʠʢʘʮʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʩʫʤʘʨʥʦʾ ʢʘʪʘʣʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʘ 

ʧʝʨʦʢʩʠʜʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʝʪʛʝʤʦʛʣʦʙʽʥʫ ʟʨʦʩʪʘʻ ʤʘʡʞʝ ʫʜʚʽʯʽ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʟʘ ʘʣʢʦʛʦʣʴʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʱʫʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ 

ʛʽʜʨʦʛʝʥ ʧʝʨʦʢʩʠʜʫ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʘʪʘʣʘʟʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʫ ʛʝʤʦʣʽʟʘʪʘʭ ʝʨʠʪʨʦʮʠʪʽʚ, ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʫ ʚʤʽʩʪʽ ʅ2ʆ2 ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ɺʩʪʘʥʦʚʣʝʥʦ ʪʘʢʦʞ, ʱʦ NO-ʩʠʥʪʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʘ 

ʘʣʢʦʛʦʣʴʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʟʥʠʞʫʻʪʴʩʷ ʤʘʡʞʝ ʫʯʝʪʚʝʨʦ, ʱʦ ʧʝʚʥʦʶ ʤʽʨʦʶ 

ʢʦʨʝʣʶʻ ʽʟ ʨʽʚʥʝʤ ʥʽʪʨʠʪʽʚ ʪʘ ʥʽʪʨʘʪʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʣʠ ʚ ʛʝʤʦʣʽʟʘʪʘʭ 

ʝʨʠʪʨʦʮʠʪʽʚ ʷʢ ʫ ʢʦʥʪʨʦʣʴʥʠʭ, ʪʘʢ ʽ ʫ ʘʣʢʦʛʣʽʟʦʚʘʥʠʭ ʪʚʘʨʠʥ. ɺʠʷʚʣʝʥʦ 

ʟʥʠʞʝʥʥʷ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʛʝʤʦʛʣʦʙʽʥʫ ʜʦ ʢʠʩʥʶ. ɿʘʩʚʽʜʯʝʥʦ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ 

ʤʝʪʛʝʤʦʛʣʦʙʽʥʫ (ʢʦʥʪʨʦʣʴ ï 3,2%; ʜʦʩʣʽʜ ï 4,7%), ʩʫʣʴʬʛʝʤʦʛʣʦʙʽʥʫ 

(ʢʦʥʪʨʦʣʴ ï3,6%; ʜʦʩʣʽʜ ï 5,4%) ʪʘ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥ ̫ ʣʫʞʥʦʩʪʽʡʢʦʛʦ 

ʛʝʤʦʛʣʦʙʽʥʫ.  

ʆʪʞʝ, ʟʘ ʜʘʥʦʾ ʤʦʜʝʣʽ ʘʣʢʦʛʦʣʴʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʚ ʝʨʠʪʨʦʮʠʪʘʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʝʨʦʢʩʠʜʘʮʽʾ.  



 

ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʙʽʦʭʽʤʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾò, 30-31 ʞʦʚʪʥʷ 2008 ʨ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 

99 

ɽʂʆʃʆɻʆ-ɹɯʆʍɯʄɯʏʅɯ ɸʉʇɽʂʊʀ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ʉʊʀʄʋʃʗʊʆʈɸ ʈʆʉʊʋ ʃɯɿʆʈɽʎʀʌɯʅɸ 

 

ɾʝʨʥʦʩʻʢʦʚʘ ɯ.ɺ., ʏʦʨʥʦʛʦʨ ʅ.ʇ., ʊʠʤʯʫʢ ʆ.ɸ., ɺʽʥʥʽʢʦʚ ɸ.ɯ. 

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʧʨ. ɻʘʛʘʨʠʥʘ, 72, 49010 

 

ʊʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʚʢʽʣʣʷ ʛʦʩʪʨʦ ʩʪʘʚʠʪʴ ʧʠʪʘʥʥʷ ʧʨʦ ʨʦʟʨʦʙʢʫ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʭʦʜʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʣʽʧʰʝʥʥʷ ʡʦʛʦ ʩʪʘʥʫ. 

ɸʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʾ ʚʚʘʞʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʧʨʝʧʘʨʘʪʽʚ ʤʽʢʨʦʙʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ 

ʟʘʩʣʫʛʦʚʫʻ ʫʚʘʛʠ ʃʽʟʦʨʝʮʠʬʽʥ, ʷʢʠʡ, ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʪʘ 

ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʫ, ʧʦʩʠʣʶʻ ʤʦʨʬʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʩʣʠʥ. 

ɺʥʝʩʝʥʥʷ ʫ ˇʨʫʥʪ ʤʝʪʘʙʦʣʽʪʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʙʽʦʧʨʝʧʘʨʘʪʽʚ) ʨʝʛʫʣʶʻ 

ʤʽʢʨʦʙʽʦʮʝʥʦʟʠ ʨʠʟʦʩʬʝʨʠ ʨʦʩʣʠʥ, ʧʦʩʠʣʶʻ ʘʟʦʪʬʽʢʩʘʮʽʶ ʥʠʤʠ, ʚʥʦʩʠʪʴ 

ʚʘʛʦʤʠʡ ʚʢʣʘʜ ʫ ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʽ ʧʨʦʮʝʩʠ ʪʦʱʦ. 

ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʝʢʟʦʛʝʥʥʦʛʦ ʪʨʝʦʥʽʥʫ (100 ʤʢʛ/ʤʣ) ʥʘ 

ʩʠʥʪʝʟ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʫ ʰʪʘʤʦʤ ʩʪʨʝʧʪʦʤʽʮʝʪʫ 2ʈ-15. ʂʦʥʪʨʦʣʴʥʠʡ ʪʘ 

ʜʦʩʣʽʜʥʠʡ (ʟ ʪʨʝʦʥʽʥʦʤ) ʟʨʘʟʢʠ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʟ ʧʠʪʦʤʦʶ 

ʩʪʠʤʫʣʶʶʯʦʶ ʘʢʪʠʚʥʽʩʪʶ 7666 ʪʘ 10904 ʦʜ/ʤʛ ʧʦʦʜʠʥʮʽ ʥʘʥʦʩʠʣʠ ʥʘ 

ʢʦʣʦʥʢʫ ʟ ʩʝʬʘʜʝʢʩʦʤ G-75 ʽ ʧʨʦʚʦʜʠʣʠ ʛʝʣʴ-ʬʽʣʴʪʨʘʮʽʶ. ɿʽʙʨʘʥʽ ʧʦ 50 

ʬʨʘʢʮʽʡ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʟʘ ʧʨʦʬʽʣʝʤ ʙʽʣʢʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ, ʙʫʣʠ ʦʙô̒ ʜʥʘʥʥʽ ʫ 8 ʛʨʫʧ. ɯʟ 8 ʛʨʫʧ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʟʨʘʟʢʘ ʩʪʠʤʫʣʷʪʦʨ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʙʽʣʢʘ ʤʽʩʪʠʚʩʷ ʫ ʜʚʦʭ ʛʨʫʧʘʭ VI 

ʪʘ VII, ʷʢʽ ʟʙʽʣʴʰʠʣʠ ʦʧʪʠʯʥʫ ʱʽʣʴʥʽʩʪʴ (ʆɼ) ʜʨʽʞʜʞʽʚ ʥʘ 55 ʪʘ 67 % ʽ ʤʘʣʠ 

ʧʠʪʦʤʫ ʘʢʪʠʚʥʽʩʪʴ 7038 ʪʘ 8259 ʦʜ/ʤʛ. ʉʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ ʩʪʠʤʫʣʷʪʦʨʘ ʩʢʣʘʚ 

1,99 ʨʘʟʠ. ɯʟ 8 ʛʨʫʧ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ (ʟ ʪʨʝʦʥʽʥʦʤ) ʩʪʠʤʫʣʷʪʦʨ ʤʽʩʪʠʚʩʷ ʫ 

ʪʨʴʦʭ ʛʨʫʧʘʭ VI , VII , VIII, ʷʢʽ ʟʙʽʣʴʰʠʣʠ ʆɼ ʜʨʽʞʜʞʽʚ ʥʘ 33, 67, 55 %, ʘ ʾʭ 

ʧʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ ʜʦʩʷʛʣʘ 7333, 2500, 7625 ʦʜ/ʤʛ. ʉʪʫʧʽʥʴ ʦʯʠʩʪʢʠ 

ʩʪʠʤʫʣʷʪʦʨʘ ʚ ʮʽʡ ʛʨʫʧʽ ʩʢʣʘʚ 1,6 ʨʘʟʠ. ʉʫʤʘʨʥʘ ʘʢʪʠʚʥʽʩʪʴ ʜʚʦʭ ʛʨʫʧ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʪʘ ʪʨʴʦʭ ʛʨʫʧ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʽʚ ʩʢʣʘʣʘ 15297 ʽ 17458 ʦʜ/ʤʛ 

ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʾ ʟʙʽʣʴʰʝʥʥʷ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʪʨʝʦʥʽʥʫ ʥʘ 14 %. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʩʢʣʘʜʫ ʩʪʠʤʫʣʷʪʦʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ ʚ ʜʠʩʦʮʽʶʶʯʽʡ ʩʠʩʪʝʤʽ ʧʦʣʽʘʢʨʠʣʘʤʽʜʥʦʛʦ ʛʝʣʶ (ʇɸɸɻ) 

ʧʦʢʘʟʘʣʦ, ʱʦ ʟʥʘʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʥʠʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. 

ʉʪʠʤʫʣʷʪʦʨʠ ʦʙʦʭ ʟʨʘʟʢʽʚ (ʢʦʥʪʨʦʣʴʥʦʛʦ ʪʘ ʜʦʩʣʽʜʥʦʛʦ) ʫ ʧʦʣʽʧʝʧʪʠʜʥʦʤʫ 

ʩʢʣʘʜʽ ʤʽʩʪʠʣʠ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʙʽʣʢʠ ʚʽʜ 33,9 ʜʦ 52,5 ʢɼ. 

ʆʪʞʝ, ʪʨʝʦʥʽʥ ʟʘʙʝʟʧʝʯʠʚ ʩʠʥʪʝʟ ʰʪʘʤʦʤ 2ʈ-15 ʙʽʣʴʰ ʘʢʪʠʚʥʦʛʦ 

ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʫ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʙʽʦʧʨʝʧʘʨʘʪ ʟ ʚʠʩʦʢʦʶ 

ʩʪʠʤʫʣʶʶʯʦʶ ʜʽʻʶ, ʷʢʠʡ ʧʽʜʚʠʱʠʪʴ ʚʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨ, ʾʭ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʩʪʨʝʩʽʚ, ʟʙʘʣʘʥʩʫʻ ʤʽʢʨʦʙʥʽ ʘʩʦʮʽʘʮʽʾ ʛʨʫʥʪʽʚ ʽ ʟʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʧʦʢʨʘʱʝʥʥʽ ʝʢʦʣʦʛʽʾ. 
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Among a lot of cell components the potential generating ions as ʂ
+
, Na

+
, Cl

-
 

and Ca
2+

 play key roles as specific regulators of metabolic system different types. 

The ions distribution nature between intracellular fluids and extracellular 

environment, and ions permeability peculiarities of the plasma membrane are 

employed to study the membrane potential changes including ion mechanisms of 

the resting potential generation. 

The aim of research was to describe and investigate how is changed the 

genuine transmembrane potential with time. 

It is known that the negative surface potential is created by essential 

prevalence of anion groups of the membrane surface, which influences both on 

near membrane ion concentrations and the activity of voltage-dependent channels 

in the membrane. The surface charges are reason of a diffused electric double layer 

in the solution appearance and result in a surface potential. The genuine 

transmembrane potential 'mE  is defined by the surface potentials at the internal and 

external surfaces (Ɋʦ and Ɋ̔, respectively) and the potential that would be 

measured by two electrodes in the bulk aqueous solutions across the membrane or 

the measured membrane potential (Em). 

The ions species located on the membrane are a kind of alkaline ion and a 

kind of halogen ion. The cations adsorbed on the negatively charged heads of 

ionizable lipids modify the surface charge densities of the plasma membrane. 

Agents that change near located to the membrane ion concentrations alter 

the surface potential. 

Using Gaussô law and the Gouy-Chapman theory and the Grahame equation 

noted equations that determined the surface potentials Ɋʦ and Ɋ̔ on the polar head 

of lipids. 

Thus, if the ionic concentrations in the bulk solutions are given, we are able 

to know how the genuine transmembrane potential varies every second by usage of 

the model equations. 
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ɽʌɽʂʊʀ ʆʈɻɸʅɯʏʅʀʍ ʇʆʃʃʖʊɸʅʊɯɺ ʅɸ ʉʊɸʅ 

ʎʀʊʆʉʂɯʃɽʊʅʀʍ ɹɯʃʂɯɺ ʂʃɯʊʀʅ ʄʆɿʂʋ ʇʃɸɿʋʅɯɺ  

(Lacerta agilis) 

ʆ.ʖ. ʂʣʠʤʝʥʢʦ, ɺ.ʉ. ʅʝʜʟʚʝʮɹ ʢʠʡ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʢʘʬʝʜʨʘ ʙʽʦʬʽʟʠʢʠ ʪʘ ʙʽʦʭʽʤʽʾ, 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ ,  ʧʨ. ɻʘʛʘʨʽʥʘ 72 

klimenko_helen@ukr.net 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʝʢʦʩʠʩʪʝʤʠ ʧʽʜʜʘʥʽ ʥʝʩʧʨʠʷʪʣʠʚʦʤʫ 

ʚʧʣʠʚʫ, ʦʙʫʤʦʚʣʝʥʦʤʫ ʛʣʦʙʘʣʴʥʠʤ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʙʽʦʩʬʝʨʫ. 

ʍʽʤʽʯʥʘ ʪʘ ʤʝʪʘʣʫʨʛʽʡʥʘ ʛʘʣʫʟʽ ʻ ʧʦʩʪʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʜʤʽʨʥʝ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ 

ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʦʩʠʩʪʝʤ. ʆʨʛʘʥʽʯʥʽ ʨʦʟʯʠʥʥʠʢʠ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ  

ʥʝʩʧʨʠʷʪʣʠʚʽ ʯʠʥʥʠʢʠ ʚ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʛʽʦʥʘʭ. ʅʘʚʽʪʴ 

ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ  ʨʦʟʚʠʪʢʫ 

ʝʥʮʝʬʘʣʦʧʘʪʽʾ ʽ ʥʝʟʚʦʨʦʪʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʤʦʟʢʫ. ɿʦʢʨʝʤʘ  ʭʣʦʨʙʝʥʟʦʣ 

ʚʠʢʣʠʢʘʻ ʧʝʨʤʘʥʝʥʪʥʽ ʟʤʽʥʠ ʚ ʩʪʨʫʢʪʫʨʘʭ ʤʦʟʢʫ, ʷʢʽ ʢʦʨʝʣʶʶʪʴ ʟ 

ʥʝʡʨʦʥʘʣʴʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ  30 ʷʱʽʨʢʘʭ  Lacerta 

agilis. ʊʚʘʨʠʥʠ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 3 ʛʨʫʧʠ  ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʨʤʽʥʫ ʚʧʣʠʚʫ 

ʭʣʦʨʙʝʥʟʦʣʫ, (2 ʪʠʞʥʽ, 4 ʪʠʞʥʽ ʪʘ  ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ). ʊʚʘʨʠʥʠ ʧʝʨʰʦʾ ʪʘ 

ʜʨʫʛʦʾ ʛʨʫʧʠ ʦʪʨʠʤʫʚʘʣʠ 0,1 ʤʛ ʭʣʦʨʙʝʥʟʦʣʫ ʥʘ ʜʦʙʫ. ʇʦʣʧ̔ʝʧʪʠʜʥʠʡ ʩʢʣʘʜ 

ʪʘ ʚʤʽʩʪ ʛʣʽʘʣʴʥʠʭ  ʬʣ̔ʘʤʝʥʪʽʚ ʪʘ ʥʝʡʨʦʬʣ̔ʘʤʝʥʪʽʚ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ 

ʽʤʫʥʦʙʣʦʪʠʥʛʫ. ʉʫʪʪʻʚʽ ʟʤʽʥʠ ʙʫʣʠ ʚʽʜʤʽʯʝʥʽ  ʜʣʷ ʛʨʫʧ  ʷʢʽ  ʙʫʣʠ 

ʧʽʜʪʚʝʨʜʞʝʥʽ ʛʦʩʪʨʦʾ ʜʽʾ ʭʣʦʨʙʝʥʟʦʣʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ɺ ʪʦʡ ʞʝ ʯʘʩ 

ʟʥʘʯʥʽ ʟʤʽʥʠ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʩʢʣʘʜʫ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ  ʧʨʠ  ʜʦʩʣʽʜʞʝʥʽ 

ʭʨʦʥʽʯʥʦʾ ʜʽʾ  ʭʣʦʨʙʝʥʟʦʣʫ. ɼʦʩʣʽʜʞʝʥʽ ʛʦʩʪʨʠʡ ʽ ʭʨʦʥʽʯʥʠʡ ʚʧʣʠʚ 

ʭʣʦʨʙʝʥʟʦʣʫ ʥʘ ʩʪʘʥ ʮʠʪʦʩʢʝʣʝʪʥʠʭ ʙʽʣʢʽʚ ʤʦʟʢʫ ʧʣʘʟʫʥʽʚ. ʇʦʢʘʟʘʥʦ ʱʦ, 

ʽʥʛʘʣʷʮʽʷ  ʭʣʦʨʙʝʥʟʦʣʫ ʚʠʢʣʠʢʘʻ ʘʢʪʠʚʘʮʽʶ ʘʩʪʨʦʛʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ. 

ɸʩʪʨʦʮʠʪʠ, ʷʢ ʚʽʜʦʤʦ, ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʚʠʞʠʚʘʥʥʽ ʥʝʡʨʦʥʽʚ ʚ ʎʅʉ, 

ʨʝʛʫʣʶʶʪʴ ʽʦʥʥʠʡ ʙʘʣʘʥʩ ʥʝʡʨʦʥʘʣʴʥʦʛʦ ʦʪʦʯʝʥʥʷ ʽ ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ 

ʩʧʝʮʠʬʽʯʥʠʭ ʥʝʡʨʦʥʘʣʴʥʠʭ ʬʫʥʢʮʽʡ. ɻʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʚʠʷʚʣʷʶʪʴ ʨʘʥʥʶ 

ʢʣʽʪʠʥʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʨʽʟʥʽ ʟʘ ʧʨʠʨʦʜʦʶ ʧʦʰʢʦʜʞʝʥʥʷ ʎʅʉ. ʈʝʘʢʪʠʚʥʠʡ 

ʛʣʽʦʟ ʻ ʧʦʰʠʨʝʥʦʶ ʨʝʘʢʮʽʻʶ ʘʩʪʨʦʮʠʪʽʚ ʥʘ ʥʝʡʨʦʥʘʣʴʥʝ ʧʦʰʢʦʜʞʝʥʥʷ 

ʚʥʘʩʣʽʜʦʢ ʬʽʟʠʯʥʦʛʦ ʯʠ ʭʽʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʘʢʘ ʨʝʘʢʮʽʷ ʟʘʚʞʜʠ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʜʤʽʨʥʦʶ ʝʢʩʧʨʝʩʽʻʶ ɻʌʂɹ, ʩʧʝʮʠʬʽʯʥʦʛʦ ʤʘʨʢʝʨʘ 

ʘʩʪʨʦʮʠʪʽʚ. ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʧʦʪʝʥʮʽʡʥʫ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɻʌʂɹ ʚ ʷʢʦʩʪʽ ʤʘʨʢʝʨʽʚ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ. 
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ʂ ɺʆʇʈʆʉʋ ʆ ʈʆʃʀ ʉʊʈɽʇʊʆʂʀʅɸɿʓ ɺ ʇɸʊʆɻɽʅɽɿɽ 
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ɸʢʪʠʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʦʩʪʘʚʣʷʶʪ ʢʣʶʯʝʚʫʶ ʩʪʘʜʠʶ ʨʝʛʫʣʷʮʠʠ 

ʜʝʡʩʪʚʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʝʣʢʦʚ. ʊʘʢ, ʦʩʥʦʚʥʦʡ ʬʝʨʤʝʥʪ 

ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ - ʧʣʘʟʤʠʥ (ʂ.ʌ.3.4.21.7) - ʮʠʨʢʫʣʠʨʫʝʪ ʚ 

ʢʨʦʚʦʪʦʢʝ ʚ ʚʠʜʝ ʩʚʦʝʛʦ ʥʝʘʢʪʠʚʥʦʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ - ʧʣʘʟʤʠʥʦʛʝʥʘ. 

ɸʢʪʠʚʘʮʠʷ ʧʣʘʟʤʠʥʦʛʝʥʘ ʚ ʧʣʘʟʤʠʥ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ  

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠ, ʪʘʢ ʠ ʚʩʣʝʜʩʪʚʠʝ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʙʝʣʢʦʤ, ʥʝ 

ʦʙʣʘʜʘʶʱʠʤ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʦ ʩʧʦʩʦʙʥʳʤ ʠʥʜʫʮʠʨʦʚʘʪʴ ʚ 

ʧʣʘʟʤʠʥʦʛʝʥʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʢʪʠʚʥʦʛʦ ʮʝʥʪʨʘ ʙʝʟ ʨʘʩʱʝʧʣʝʥʠʷ 

ʘʢʪʠʚʘʮʠʦʥʥʦʡ ʩʚʷʟʠ. ʆʜʥʠʤ ʠʟ ʘʢʪʠʚʘʪʦʨʦʚ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʷʚʣʷʝʪʩʷ 

ʩʪʨʝʧʪʦʢʠʥʘʟʘ (ʉʂ) - ʙʝʣʦʢ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʤʫ ɓ-ʛʝʤʦʣʠʪʠʯʝʩʢʠʤʠ 

ʩʪʨʝʧʪʦʢʦʢʢʘʤʠ ʛʨʫʧʧʳ ʉ ʠ ʧʦʣʫʯʠʚʰʠʡ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʚ ʢʘʯʝʩʪʚʝ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʯʝʚʠʜʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʉʂ 

ʧʨʠʝʤʣʝʤʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʥʝ ʠʤʝʝʪ. ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʧʦʪʨʝʙʥʦʩʪʠ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʚ ʘʢʪʠʚʘʮʠʠ ʧʣʘʟʤʠʥʦʛʝʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʚʘʟʠʠ ï ʩʚʦʝʛʦ 

ʨʦʜʘ ñʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷò - ʧʣʦʭʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ ʩʚʦʡʩʪʚʘʤʠ 

ʵʪʠʭ ʦʙʣʠʛʘʪʥʳʭ ʧʘʨʘʟʠʪʦʚ ʯʝʣʦʚʝʢʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ, ʩʪʝʧʝʥʴ 

ʥʘʥʦʩʠʤʦʛʦ ʠʤʠ ʫʱʝʨʙʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï ʦʪ 

ʙʝʩʩʠʤʧʪʦʤʥʦʛʦ ʥʦʩʠʪʝʣʴʩʪʚʘ ʜʦ ʢʣʠʥʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʳʭ ʬʦʨʤ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʪʷʞʝʩʪʴ ʧʘʪʦʛʝʥʝʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʚʦʡʩʪʚʘʤʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʘʢ ʠ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʞʠʪʴ ʚʦʧʨʝʢʠ ʜʝʡʩʪʚʠʶ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʭʦʟʷʠʥʘ. ʉ ʧʦʜʦʙʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ 

ʪʢʘʥʝʡ ʦʪʭʦʜʠʪ ʥʘ ʟʘʜʥʠʡ ʧʣʘʥ, ʪʦʛʜʘ ʢʘʢ ʧʨʠʩʫʱʠʡ ʩʪʨʝʧʪʦʢʠʥʘʟʝ ʢʦʤʧʣʝʢʩ 

ʩʚʦʡʩʪʚ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʝ ʚ ʢʘʯʝʩʪʚʝ ʤʦʱʥʦʛʦ ʠʤʤʫʥʦʜʝʧʨʝʩʩʘʥʪʘ 

ʥʝʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ. ʕʢʩʧʨʝʩʩʠʷ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʢʦʣʠʯʝʩʪʚ ʧʦʜʦʙʥʦʛʦ ʙʝʣʢʘ 

ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʤʥʦʛʦ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʩʚʦʙʦʜʥʦʛʦ 

ʧʣʘʟʤʠʥʘ, ʤʛʥʦʚʝʥʥʦ ʬʦʨʤʠʨʫʶʱʝʛʦ ʩ Ŭ2-ʘʥʪʠʧʣʘʟʤʠʥʦʤ ʢʦʤʧʣʝʢʩ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʨʘʩʧʦʟʥʘʚʘʝʤʳʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʧʦʜʣʝʞʘʱʠʡ 

ʩʚʷʟʳʚʘʥʠʶ. ʊʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʜʫʮʠʨʦʚʘʥʠʶ ʩʪʨʝʧʪʦʢʠʥʘʟʳ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʡʪʨʘʣʠʟʘʮʠʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʩʪʘʚʣʷʷ ʚ ʥʦʨʤʝ 

ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʚʳʞʠʚʘʥʠʷ ʠ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʘʛʝʥʪʦʚ, ʧʝʨʝʭʦʜʷʱʝʝ ʧʨʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʦʩʣʘʙʣʝʥʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʧʨʝʜʧʦʩʳʣʢʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʘʪʦʛʝʥʝʟʘ. 

 



 

ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʙʽʦʭʽʤʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾò, 30-31 ʞʦʚʪʥʷ 2008 ʨ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 
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ɼɯʗʃʔʅʆʉʊɯ ɻʈʋʅʊʆɺʀʍ ɹɸʂʊɽʈɯʁ 

 

ʃʘʚʨʝʥʪʴʻʚʘ ʂ.ɺ., ʏʝʨʝʚʘʯ ʅ.ɺ., ɺʽʥʥʽʢʦʚ ɸ.ɯ. 

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  

ʧʨ.ɻʘʛʘʨʽʥʘ, 72, ʤ.ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, 49050 

 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʬʦʩʬʦʨʥʠʭ ʩʧʦʣʫʢ ʫ ˇʨʫʥʪʽ ʻ ʦʜʥʽʻʶ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʩʢʣʘʜʦʚʠʭ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʫ ʙʽʦʩʬʝʨʽ. ɹʽʣʴʰʫ ʯʘʩʪʠʥʫ ˇʨʫʥʪʦʚʦʛʦ 

ʬʦʩʬʦʨʫ ʩʪʘʥʦʚʣʷʪʴ ʥʝʨʦʟʯʠʥʥʽ ʬʦʩʬʘʪʠ, ʱʦ ʥʝʜʦʩʪʫʧʥʽ ʨʦʩʣʠʥʘʤ. ʆʜʥʠʤ ʽʟ 

ʰʣʷʭʽʚ ʧʦʢʨʘʱʝʥʥʷ ʬʦʩʬʦʨʥʦʛʦ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʬʦʩʬʘʪʤʦʙʽʣʽʟʫʶʯʠʭ ʙʘʢʪʝʨʽʡ. ɼʣʷ ʪʦʛʦ, ʱʦʙ 

ʧʽʜʚʠʱʠʪʠ ʾʭ ʘʢʪʠʚʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʠʪʠ ʤʝʭʘʥʽʟʤʠ ʤʦʙʽʣʽʟʘʮʽʾ ʥʠʤʠ 

ʬʦʩʬʘʪʽʚ ʽ ʜʝʪʘʣʴʥʦ ʚʠʚʯʠʪʠ ʤʝʪʘʙʦʣʽʯʥʽ ʰʣʷʭʠ ʢʫʣʴʪʫʨ. ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʫ 

ʨʦʟʚôʷʟʘʥʥʽ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʮʝʚʦʛʦ 

ʞʠʚʣʝʥʥʷ ʥʘ ʬʦʩʬʘʪʤʦʙʽʣʽʟʫʶʯʫ ʘʢʪʠʚʥʽʩʪʴ ʰʪʘʤʽʚ ˇʨʫʥʪʦʚʠʭ ʙʘʢʪʝʨʽʡ 

Pseudomonas putida ʪʘ Enterobacter dissolvens, ʟʜʘʪʥʠʭ ʜʦ ʤʦʙʽʣʽʟʘʮʽʾ 

ʩʣʘʙʢʦʨʦʟʯʠʥʥʦʛʦ ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʫ.  

ʂʫʣʴʪʫʨʠ ʚʠʨʦʱʫʚʘʣʠ ʫ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄʝʥʢʽʥʦʾ ʟ 

ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʦʤ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 5ʛ/ʣ. ɺ ʷʢʦʩʪʽ ʻʜʠʥʦʛʦ ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ 

ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʚʥʦʩʠʣʠ ʦʜʥʫ ʽʟ ʪʨʴʦʭ ʩʧʦʣʫʢ: ʛʣʶʢʦʟʫ, ʢʩʠʣʦʟʫ ʪʘ ʧʽʨʫʚʘʪ 

ʥʘʪʨʽʶ ʫ 6 ʢʦʥʮʝʥʪʨʘʮʽʷʭ: 5; 10; 15; 20; 25 ʪʘ 30 ʛ/ʣ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʨʦʩʪʫ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ 

Pseudomonas putida ʦʧʪʠʤʘʣʴʥʠʤ ʜʞʝʨʝʣʦʤ ʚʫʛʣʝʮʶ ʙʫʣʘ 3,0% ʢʩʠʣʦʟʘ. 

ʐʪʘʤ Enterobacter dissolvens ʧʨʦʷʚʠʚ ʥʘʡʙʽʣʴʰʫ ʨʦʩʪʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʟ ʧʽʨʫʚʘʪʦʤ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 3%. ʊʘʢʠʡ ʚʠʙʽʨ ʢʫʣʴʪʫʨʘʤʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʝʨʝʚʘʛʦʶ ʨʽʟʥʠʭ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʝʘʢʮʽʡ ʫ ʢʦʞʥʦʛʦ ʽʟ ʰʪʘʤʽʚ. ʊʘʢ, ʷʢʱʦ ʜʣʷ ʧʩʝʚʜʦʤʦʥʘʜʠ 

ʛʦʣʦʚʥʠʤʠ ʻ ʧʝʥʪʦʟʦʤʦʥʦʬʦʩʬʘʪʥʠʡ ʪʘ ɽʥʪʥʝʨʘ-ɼʫʜʦʨʦʚʘ ʰʣʷʭʠ, ʪʦ ʫ 

ʝʥʪʝʨʦʙʘʢʪʝʨʽʾ ʜʦʤʽʥʫʻ ʮʠʢʣ ʪʨʠʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ (ʎʊʂ). ɸʣʝ, ʪʘʢ ʷʢ ʚʠʩʦʢʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʶʢʦʟʠ ʤʦʞʫʪʴ ʧʨʠʛʥʽʯʫʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʎʊʂ, ʪʦ 

ʚʠʷʚʣʷʻʪʴʩʷ ʱʦ ʩʘʤʝ ʫʪʠʣʽʟʘʮʽʷ ʧʽʨʫʚʘʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʰʪʘʤʫ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʧʨʦʮʝʩʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʫ, 

ʪʦ ʧʨʘʢʪʠʯʥʦ 100% ʡʦʛʦ ʤʦʙʽʣʽʟʘʮʽʶ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʦʙʦʭ ʰʪʘʤʽʚ ʧʨʠ 

ʚʥʝʩʝʥʥʽ ʜʦ ʩʝʨʝʜʦʚʠʱʘ 3,0% ʛʣʶʢʦʟʠ. ʆʜʥʦʯʘʩʥʦ ʚʽʜʤʽʯʘʣʠ ʜʦʩʠʪʴ ʨʽʟʢʝ 

ʟʥʠʞʝʥʥʷ ʨʅ ʟ 7,0 ʜʦ 4,0. ɸʣʝ ʮʽʢʘʚʠʤ ʻ ʬʘʢʪ, ʱʦ ʧʨʦʮʝʩ ʨʦʟʯʠʥʝʥʥʷ 

ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʫ ʧʨʦʭʦʜʠʚ ʜʦʩʠʪʴ ʽʥʪʝʥʩʠʚʥʦ ʚ ʩʝʨʝʜʦʚʠʱʽ ʽʟ ʧʽʨʫʚʘʪʦʤ, 

ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʨʅ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʧʨʠ ʮʴʦʤʫ ʧʽʜʚʠʱʠʚʩʷ 

ʧʨʠʙʣʠʟʥʦ ʥʘ ʜʚʽ ʦʜʠʥʠʮʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʫʧʝʨʝʯʘʪʴ 

ʣʽʪʝʨʘʪʫʨʥʠʤ, ʜʝ ʚʢʘʟʫʻʪʴʩʷ, ʱʦ ʨʦʟʯʠʥʝʥʥʷ ʬʦʩʬʘʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ, ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʢʠʩʣʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ. ɿʚʽʜʩʠ ʩʣʽʜʫʻ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ 

ʥʘʰʦʛʦ ʜʦʩʣʽʜʫ ʩʚʽʜʯʘʪʴ ʥʘ ʢʦʨʠʩʪʴ ʛʽʧʦʪʝʟ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʽʥʰʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʫ. 
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ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ɼɽʁʉʊɺʀʗ 

ʇʈɽʇɸʈɸʊʀɺʅʓʍ ʌʆʈʄ ʅɸ ʄɸʊʈʀʏʅʆʁ ʆʉʅʆɺɽ 

ʉʚʝʪʣʘʥʘ ʃʠʩʠʮʢʘʷ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ çʋɻʍʊʋè, ʧʨ. ɻʘʛʘʨʠʥʘ, 8, 

 ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ 49005, e-mail: biotech_ugxtu_@mail.ru 

 

ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʯʫʞʝʨʦʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ (ʢʩʝʥʦʙʠʦʪʠʢʦʚ) ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʥʩʝʢʪʠʮʠʜʦʚ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʧʨʝʧʘʨʘʪʠʚʥʳʝ ʬʦʨʤʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʝʪ ʘʢʪʠʚʥʳʡ ʠʥʛʨʝʜʠʝʥʪ (ʠʥʩʝʢʪʠʮʠʜ) ʠ ʤʘʪʨʠʯʥʫʶ ʦʩʥʦʚʫ ʪʠʧʘ 

ʈɸʇʊ (ʨʘʩʪʠʪʝʣʴʥʳʡ ʘʬʠʮʠʜ ʧʨʦʪʠʚ ʪʣʠ), ʧʦʣʫʯʝʥʥʫʶ ʠʟ ʦʪʭʦʜʦʚ 

ʤʘʩʣʦʵʢʩʪʨʘʢʮʠʦʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ - ʩʦʘʧʩʪʦʢʘ. ʉʦʛʣʘʩʥʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ, ʞʠʨʥʦʢʠʩʣʦʪʥʘʷ ʬʨʘʢʮʠʷ ʈɸʇʊʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʝʥʘʩʳʱʝʥʥʳʤʠ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʠʥʦʣʝʚʦʡ ʠ ʦʣʝʠʥʦʚʦʡ ï 16,5-18,5%), 

ʠ ʥʘʩʳʱʝʥʥʳʤʠ (ʜʦ 2,4%) ʞʠʨʥʳʤʠ ʢʠʩʣʦʪʘʤʠ, ʘ ʪʘʢʞʝ ʥʘʪʨʠʝʚʳʤʠ 

ʩʦʣʷʤʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʬʦʩʬʦʣʠʧʠʜʘʤʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʵʤʫʣʴʩʠʡ. 

ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʢ ʠʥʩʝʢʪʠʮʠʜʘʤ ɼʝʮʠʩ, 2,5% ʢ.ʵ. 

(ʜʝʣʴʪʘʤʝʪʨʠʥ); ʌʶʨʠ, 10% ʚ.ʵ. (ʟʝʪʘ-ʮʠʧʝʨʤʝʪʨʠʥ); ɸʢʪʘʨʘ 25WG ʚ.ʨ.ʛ. 

(ʪʠʘʤʝʪʦʢʩʘʤ) ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʪʨʠʮʳ (ʈɸʇʊ), ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ 

ʧʦʩʣʝʜʥʝʡ ʞʠʨʥʦʢʠʩʣʦʪʥʦʡ ʬʨʘʢʮʠʠ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʤʝʩʝʡ ʠ ʠʭ 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʤʫ ʵʬʬʝʢʪʫ (ʵʬʬʝʢʪʠʚʥʦʤʫ ʜʝʡʩʪʚʠʶ ʧʨʦʪʠʚ ʢʦʣʦʨʘʜʩʢʦʛʦ 

ʞʫʢʘ ʥʘ ʢʘʨʪʦʬʝʣʝ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʘʢʦʚʳʭ ʩʤʝʩʝʡ ʥʘ ʦʩʥʦʚʝ ʈɸʇʊʘ, ʚ 

ʢʦʪʦʨʳʭ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚʳʰʝʥʘʟʚʘʥʥʳʭ 

ʠʥʩʝʢʪʠʮʠʜʦʚ ʫʤʝʥʴʰʝʥʳ ʥʘ 25%, ʩʦʭʨʘʥʷʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ (83,8-

89,2%) ʢʘʢ ʯʝʨʝʟ 3 ʩʫʪʦʢ, ʪʘʢ ʠ ʯʝʨʝʟ ʜʚʝ ʥʝʜʝʣʠ (68,3-73,9%) ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʘʪʨʠʮʳ (ʈɸʇʊ), 

ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʞʝ ʧʨʠ ʩʥʠʞʝʥʥʳʭ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ ʧʝʩʪʠʮʠʜʦʚ-

ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʠʣʝʥʠʶ ʠʭ ʠʥʩʝʢʪʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʷʚʣʝʥʠʷ ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʧʨʝʧʘʨʘʪʠʚʥʳʭ ʬʦʨʤ ʥʘ ʦʩʥʦʚʝ ʈɸʇʊʘ ʦʙʝʩʧʝʯʠʪ 

ʧʦʥʠʞʝʥʠʝ ʦʙʱʝʡ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ 

ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʥʫʶ ʫʪʠʣʠʟʘʮʠʶ ʦʪʭʦʜʦʚ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 
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ʉ.ʇ. ʄʘʟʫʨ, ɸ.ʖ. ʇʝʪʨʝʥʢʦ  

 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʢʨʠʦʙʠʦʣʦʛʠʠ ʠ ʢʨʠʦʤʝʜʠʮʠʥʳ ʅɸʅ ʋʢʨʘʠʥʳ, ʍʘʨʴʢʦʚ, 

61015, ʫʣ.ʇʝʨʝ̫ ʩʣʘʚʩʢʘʷ 23, e-mail: alexander_petrenko@cryo.org.ua 

 

ʀʟʦʣʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ ʧʝʯʝʥʠ - ʛʝʧʘʪʦʮʠʪʳ - ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʘʜʝʢʚʘʪʥʫʶ ʠ ʫʜʦʙʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʚ 

ʦʨʛʘʥʠʟʤʝ. ʉʦʭʨʘʥʷʷ ʩʝʣʝʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥr  ʠ 

ʠʥʪʘʢʪʥʦʩʪʴ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʛʝʧʘʪʦʮʠʪʳ 

ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʮʝʣʦʛʦ ʦʨʛʘʥʘ. ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʤʝʪʘʙʦʣʠʟʤʘ ʢʩʝʥʦʙʠʦʪʠʢʘ ʨ-ʥʠʪʨʦʘʥʠʟʦʣʘ (ʨ-ʅɸ) ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʝ 

ʬʘʟʳ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨ-ʅɸ ʧʨʦʪʝʢʘʶʪ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʛʝʧʘʪʦʮʠʪʘʭ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦ ï ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʮʠʪʦʭʨʦʤ-ʈ-450-ʟʘʚʠʩʠʤʦʛʦ ʆ-

ʜʝʤʝʪʠʣʠʨʦʚʘʥʦʛʦ ʧʨʦʜʫʢʪʘ ʨ-ʥʠʪʨʦʬʝʥʦʣʘ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʧʦʩʪʦʷʥʥʦʤ 

ʫʨʦʚʥʝ ï 3,0-3,6 ʥʤʦʣʴ ʨ-ʅʌ/2ʭ10
6
 ʢʣʝʪʦʢ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʲʶʛʠʨʦʚʘʥʥʦʛʦ ʨ-

ʅʌ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 30 ʤʠʥ ʠʥʢʫʙʘʮʠʠ. 

ʂʦʥʲʶʛʠʨʦʚʘʥʥʳʡ ʨ-ʅʌ ʙʳʩʪʨʦ ʚʳʚʦʜʠʪʩʷ ʠʟ ʢʣʝʪʢʠ ʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʠʥʢʫʙʘʮʠʠ ʣʠʰʴ 15-30% ʝʛʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚʥʫʪʨʠ ʢʣʝʪʦʢ, ʩʚʦʙʦʜʥʳʡ ʨ-

ʅʌ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʙʨʘʪʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʢʣʝʪʢʠ:ʩʨʝʜʘ 

ʠʥʢʫʙʘʮʠʠ. ɽʩʣʠ ʛʝʧʘʪʦʮʠʪʳ ʚʳʜʝʣʷʣʠʩʴ ʠʟ ʧʝʯʝʥʠ ʞʠʚʦʪʥʳʭ, ʥʘʭʦʜʠʚʰʠʭʩʷ 

ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ, ʪʦ ʩʢʦʨʦʩʪʴ-ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ 

ʤʝʪʘʙʦʣʠʟʤʘ ʨ-ʅɸ ʙʳʣʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʢʣʝʪʢʘʭ ʮʠʪʦʭʨʦʤʘ ʈ-450, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʧʝʨʤʝʘʙʠʣʠʟʠʨʦʚʘʥʥʳʤʠ 

ʢʣʝʪʢʘʤʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʟʙʳʪʢʘ ʢʦʬʘʢʪʦʨʘ ʨʝʘʢʮʠʠ ʅɸɼʌʅ ʠ ʦʜʠʥʘʢʦʚʦʡ 

ʩʢʦʨʦʩʪʴʶ ʆ-ʜʝʤʝʪʠʣʠʨʦʚʘʥʠʷ ʚ ʨʘʩʯʝʪʝ ʥʘ ʤʦʣʴ ʮʠʪʦʭʨʦʤʘ ʈ-450 

ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʤʠʢʨʦʩʦʤʘʤʠ (ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʟʙʳʪʢʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʵʢʚʠʚʘʣʝʥʪʦʚ) ʠ ʢʣʝʪʢʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʛʝʧʘʪʦʮʠʪʳ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʪʘʢʠʝ ʞʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʘʙʦʣʠʟʤʘ ʨ-ʅɸ, ʢʘʢʠʝ 

ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʧʝʨʬʫʟʠʨʫʝʤʦʡ ʧʝʯʝʥʠ. ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʛʝʧʘʪʦʮʠʪʳ 

ʩʦʭʨʘʥʷʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʧʦʣʦʤ, ʚʦʟʨʘʩʪʦʤ, ʫʩʣʦʚʠʷʤʠ ʧʠʪʘʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ. ʊʘʢ ʚ ʢʣʝʪʢʘʭ ʞʠʚʦʪʥʳʭ 

ʧʦʩʣʝ 48 ʯʘʩʦʚ ʛʦʣʦʜʘʥʠʷ ʩʢʦʨʦʩʪʴ ʆ-ʜʝʤʝʪʠʣʠʨʦʚʘʥʠʷ ʨ-ʅɸ ʩʥʠʞʘʝʪʩʷ, ʘ 

ʩʢʦʨʦʩʪʴ-ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʩʪʘʥʦʚʠʪʩʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʅɸɼʌʅ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦʩʪʴ ʣʝʛʢʦ ʤʝʥʷʪʴ ʫʩʣʦʚʠʷ ʠʥʢʫʙʘʮʠʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʛʝʧʘʪʦʮʠʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠ ʩʢʨʠʥʠʥʛʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 
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ʇʆʈɯɺʅʗʅʅʗ ɺʇʃʀɺʋ ɹʃʀɿʔʂʆʉʇʆʈɯɼʅɽʅʀʍ 

ʄɸʂʈʆʎʀʂʃɯʏʅʀʍ ʃɸʂʊʆʅɯɺ ʅɸ ɸʊʌ-ɻɯɼʈʆʃɯɿʅʋ 

ɸʂʊʀɺʅɯʉʊʔ NA
+
, K

+
-ʇʆʄʇʀ ɿɸʈʆɼʂɯɺ ɺôʖʅɸ 

 

ʉ. ʄʘʥʜʟʠʥʝʮʴ, ʄ. ʎʝʣʝʚʠʯ, ɼ. ʉʘʥʘʛʫʨʩʴʢʠʡ 

 

ʂʘʬʝʜʨʘ ʙʽʦʬʽʟʠʢʠ ʪʘ ʙʽʦʽʥʬʦʨʤʘʪʠʢʠ 
ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʚʫʣ. ɻʨʫʰʝʚʩʴʢʦʛʦ 4, ʤ. ʃʴʚʽʚ, 79005 
ʝ-mail: manisvit@gmail.com 

 

ɸʚʝʨʤʝʢʪʠʥʠ ï ʮʝ ʨʦʜʠʥʘ ʙʣʠʟʴʢʦʩʧʦʨʽʜʥʝʥʠʭ 16-ʯʣʝʥʠʭ 

ʤʘʢʨʦʮʠʢʣʽʯʥʠʭ ʣʘʢʪʦʥʽʚ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠ 

ʽʥʬʝʢʮʽʡ ʩʧʨʠʯʠʥʝʥʠʭ ʥʝʤʘʪʦʜʘʤʠ ʪʘ ʯʣʝʥʠʩʪʦʥʦʛʠʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʘʚʝʨʤʝʢʪʠʥʽʚ ʬʦʢʫʩʫʚʘʣʦʩʴ ʚʠʢʣʶʯʥʦ ʥʘ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʘʭ, ʟʫʤʦʚʣʝʥʠʭ 

ʢʦʤʧʦʥʝʥʪʦʤ ɺ1ʘ ʪʘ ʡʦʛʦ ʛʽʜʨʦʧʦʭʽʜʥʠʤ ʅ2ɺ1ʘ (ʽʚʝʨʤʝʢʪʠʥ). ʇʦʢʘʟʘʥʦ, ʱʦ 

ʘʚʝʨʤʝʢʪʠʥ ʪʘ ʽʚʝʨʤʝʢʪʠʥ ʻ ʣʝʪʘʣʴʥʠʤʠ ʜʣʷ ʙʝʟʭʨʝʙʝʪʥʠʭ ʽ ʚʦʜʥʦʯʘʩ ʥʝ 

ʪʦʢʩʠʯʥʠʤʠ ʜʣʷ ʩʩʘʚʮʽʚ. ɸʚʝʨʤʝʢʪʠʥʠ ʟʜʽʡʩʥʶʶʪʴ ʘʥʪʠʧʘʨʘʟʠʪʠʯʥʫ ʜʽʶ 

ʰʣʷʭʦʤ ʘʢʪʠʚʘʮʽʾ ʛʣʫʪʘʤʘʪ-ʯʫʪʣʠʚʠʭ ʭʣʦʨʥʠʭ ʢʘʥʘʣʽʚ ʧʨʠʩʫʪʥʽʭ ʫ ʥʝʨʚʦʚʽʡ 

ʩʠʩʪʝʤʽ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʘ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʦ ʘʢʪʠʚʫʶʪʴ ɻɸʄʂ-ʯʫʪʣʠʚʽ 

ʨʝʮʝʧʪʦʨʠ ʙʝʟʭʨʝʙʝʪʥʠʭ ʪʘ ʫ ʭʨʝʙʝʪʥʠʭ, ʫ ʷʢʠʭ ʚʽʜʩʫʪʥʽ ʛʣʫʪʘʤʘʪ-ʯʫʪʣʠʚʽ 

ʢʘʥʘʣʠ. ɸʚʝʨʤʝʢʪʠʥʠ ʧʨʦʷʚʣʷʶʪʴ ʪʘʢʦʞ ʽʥʛʽʙʫʶʯʫ ʜʽʶ ʥʘ ʉʘ
2+

-ʢʘʥʘʣʠ, 

ʧʨʠʛʥʽʯʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʉʘ
2+

-ʧʦʤʧʠ ʫ ʪʚʘʨʠʥ-ʤʽhʝʥʝʡ, ʽ, ʷʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʫ 

ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʥʛʽʙʽʪʦʨʘʤʠ Na
+
, K

+
-ʧʦʤʧʠ ʫ ʟʘʨʦʜʢʽʚ ʨʠʙ.  

ʆʩʢʽʣʴʢʠ, Na
+
, K

+
ïɸʊʌʘʟʘ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʤʝʤʙʨʘʥ ʤʘʻ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʦʮʝʩʽʚ ʢʣʽʪʠʥʥʦʾ ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʝʤʙʨʽʦʛʝʥʝʟʫ, ʪʦʤʫ ʤʝʪʦʶ 

ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʘʚʝʨʤʝʢʪʠʥʽʚ ʥʘ ʘʢʪʠʚʥʽʩʪʴ Na
+
, K

+
ï

ɸʊʌʘʟʠ ʚʠʱʠʭ ʭʨʝʙʝʪʥʠʭ, ʟʦʢʨʝʤʘ, ʥʘ ʧʨʠʢʣʘʜʽ ʪʝʩʪ-ʩʠʩʪʝʤʠ ʟʘʨʦʜʢʽʚ ʚôʶʥʘ 

Misgurnus fossilis L. ʋ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʽʚ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 

0,001, 0,005, 0,01, 0,05, 0,1, 0,5, 1, 10 ʤʢʛ/ʤʣ. ʇʨʦʚʝʜʝʥʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ in 

vitro ʧʦʢʘʟʫʶʪʴ, ʱʦ ʪʘʢʽ ʘʥʪʠʙʽʦʪʠʢʠ ʘʚʝʨʤʝʢʪʠʥʦʚʦʛʦ ʢʣʘʩʫ, ʷʢ ʘʚʝʨʤʝʢʪʠʥ 

ʪʘ ʽʚʝʨʤʝʢʪʠʥ ʽʥʛʽʙʫʶʪʴ Na
+
, K

+
ïɸʊʌʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ ʟʘʨʦʜʢʽʚ ʚôʶʥʘ 

ʧʨʦʪʷʛʦʤ ʨʘʥʥʴʦʛʦ ʝʤʙʨʽʦʛʝʥʝʟʫ. ʇʦʢʘʟʘʥʦ ʪʘʢʦʞ, ʱʦ ʘʢʪʠʚʥʽʩʪʴ ɸʊʌʘʟʠ 

ʙʫʣʘ ʚʠʱʦʶ ʧʨʠ ʜʽʾ ʘʚʝʨʤʝʢʪʠʥʫ ʥʘ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ, 

ʦʢʨʽʤ ʩʪʘʜʽʾ 16 ʙʣʘʩʪʦʤʝʨʽʚ. ʅʘʡʤʝʥʰʝ ʽʥʛʽʙʫʚʘʥʥʷ ʬʝʨʤʝʥʪʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘ 

ʩʪʘʜʽʾ 2 ʙʣʘʩʪʦʤʝʨʽʚ ï 3,2Ñ0,1 % ʧʨʠ ʜʽʾ ʽʚʝʨʤʝʢʪʠʥʫ (0,001 ʤʢʛ/ʤʣ) ʪʘ ʟʘ ʜʽʾ 

ʘʚʝʨʤʝʢʪʠʥʫ ï 2,5Ñ0,1%. ʅʘ ʩʪʘʜʽʾ 10 ʙʣʘʩʪʦʤʝʨʽʚ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ 

ʟʥʠʞʫʚʘʣʘʩʷ ʥʘ 40,8Ñ1,3% ʟʘ ʚʧʣʠʚʫ ʘʚʝʨʤʝʢʪʠʥʫ ʪʘ ʽʚʝʨʤʝʢʪʠʥʫ (50,3Ñ1,9%) 

ʚ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. ɿʘ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ (1õ10 ʤʢʛ/ʤʣ) ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʙʫʣʦ ʘʥʘʣʦʛʽʯʥʠʤ ʟʘ ʜʽʾ ʦʙʦʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʨʽʚʥʽ 80-90%, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʪʘʜʽʾ. ʇʨʠʧʫʩʢʘʶʪʴ, ʱʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʤʝʭʘʥʽʟʤʽ ʾʭ ʜʽʾ ʚʽʜʽʛʨʘʻ ʛʽʜʨʫʚʘʥʥʷ ʟʚôʷʟʢʫ ʉ22ïʉ23 ʫ ʽʚʝʨʤʝʢʪʠʥʫ ʪʘ ʚʠʩʦʢʘ 

ʣʽʧʦʬʽʣʴʥʽʩʪʴ, ʱʦ ʚʣʘʩʥʝ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʽʟʥʠʮʽ ʫ ʜʽʾ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ. 
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ɿʄɯʅʀ ʋ ʉʀʉʊɽʄɯ ʂʈʆɺɯ ʊɺɸʈʀʅ, ʑʆ ɺɾʀɺɸʃʀ ʅɸɼʃʀʐʆʂ 

ʉʆʃɽʁ ʄɯɼɯ ʊɸ ɹɼɾʆʃʀʅɽ ʆɹʅɯɾɾʗ 

 

ɺʽʢʪʦʨʽʷ ʄʘʮʽʶʢ, ʆʣʝʥʘ ʉʝʚʝʨʠʥʦʚʩʴʢʘ 

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, e_severinovskaya@mail.ru 

 
ʅʘʡʙʽʣʴʰʠʡ ʚ ʋʢʨʘʾʥʽ ʇʨʠʜʥʽʧʨʦʚʩʴʢʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʨʝʛʽʦʥ ʟʘ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʽ 

ʜʝʛʨʘʜʘʮʽʾ ʦʪʦʯʫʶʯʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʚ ʢʨʘʾʥʽ. ɺʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ, 

ʟʘʙʨʫʜʥʝʥʽ ʩʦʣʷʤʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʦʜʥʠʤʠ ʟ ʷʢʠʭ ʻ ʩʧʦʣʫʢʠ ʤʽʜʽ. ɰʭ ʦʩʦʙʣʠʚʽʩʪʶ ʻ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʫʤʫʣʷʮʽʾ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʚ ʦʨʛʘʥʽʟʤʽ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʝʭʘʥʽʟʤʫ ʪʦʢʩʠʯʥʦʩʪʽ ʜʘʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʯʠʥʥʠʢʘ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ 

ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ. 

ʅʘʤʠ ʚʠʚʯʝʥʦ ʚʧʣʠʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʥʘ ʦʨʛʘʥʽʟʤ ʥʘ ʧʨʠʢʣʘʜʽ ʩʫʙʭʨʦʥʽʯʥʦʛʦ ʚʧʣʠʚʫ 

ʩʦʣʝʡ ʤʽʜʽ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ 

(ʉʆɼ) ʪʘ ʥʘ ʣʝʡʢʦʮʠʪʘʨʥʫ ʬʦʨʤʫʣʫ ʢʨʦʚʽ ʱʫʨʽʚ. ʊʘʢʦʞ ʚʠʚʯʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʜʞʦʣʠʥʦʛʦ ʦʙʥʽʞʞʷ ʘ ʫʤʦʚʘʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʤʝʪʦʶ ʢʦʨʝʢʮʽʾ ʜʽ ʾʥʝʛʘʪʠʚʥʠʭ 

ʯʠʥʥʠʢʽʚ ʥʘ ʪʽ ʞ ʩʘʤʽ ʧʦʢʘʟʥʠʢʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʽʣʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʱʫʨʘʭ ʦʙʦʭ ʩʪʘʪʝʡ ʚʘʛʦʶ 220-350 ʛ. 

ʊʚʘʨʠʥ ʨʦʟʜʽʣʠʣʠ ʥʘ ʜʝʢʽʣʴʢʘ ʛʨʫʧ : ɯ ʛʨʫʧʘ ʙʫʣʘ ʢʦʥʪʨʦʣʝʤ, ʱʫʨʠ ɯɯ ʛʨʫʧʠ ʦʪʨʠʤʫʚʘʣʠ 

ʩʦʣʽ ʤʽʜʽ ʟ ʧʠʪʥʦʶ ʚʦʜʦʶ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 2 ɻʇʂ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ; III ʛʨʫʧʘ ʱʫʨʽʚ  ʨʘʟʦʤ  ʟ ʩʽʣʣʶ ʤʽʜʽ ʫ ʚʠʱʝ ʟʘʟʥʘʯʝʥʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʪʨʠʤʫʚʘʣʠ ʟ ʾʞʝʶ ʙʜʞʦʣʠʥʝ ʦʙʥʽʞʞʷ. ʄʠ ʨʝʻʩʪʨʫʚʘʣʠ ʘʢʪʠʚʥʽʩʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʬʝʨʤʝʥʪʫ (ʉʆɼ) ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʽ ʧʣʘʟʤʽ, ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ 

ʬʦʨʤ ʣʝʡʢʦʮʠʪʽʚ ʥʘ ʤʘʟʢʘʭ ʢʨʦʚʽ. 

ɺʩʪʘʥʦʚʠʣʠ, ʱʦ ʧʨʠ ʩʫʙʭʨʦʥʽʯʥʦʤʫ ʚʧʣʠʚʽ ʩʦʣʝʡ ʤʽʜʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʉʆɼ ʚ ʝʨʠʪʨʦʮʠʪʘʭ ʪʘ ʧʣʘʟʤʽ ʢʨʦʚʽ ʥʘ 20%. ʇʨʠ ʚʞʠʚʘʥʥʽ ʙʜʞʦʣʠʥʦʛʦ ʧʠʣʢʫ ʽ 

ʚʦʜʠ ʟ ʩʦʣʷʤʠ ʤʽʜʽ ʘʢʪʠʚʥʽʩʪʴ ʚʠʚʯʝʥʦʛʦ ʬʝʨʤʝʥʪʫ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʢʨʦʚʽ ʜʦʨʽʚʥʶʚʘʣʘ ʽ 

ʥʘʚʽʪʴ ʧʝʨʝʚʠʱʫʚʘʣʘ (ʫ ʧʣʘʟʤʽ) ʢʦʥʪʨʦʣʴʥʽ ʟʥʘʯʝʥʥʷ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʬʦʨʤʫʣʠ ʢʨʦʚʽ ʱʫʨʽʚ-ʩʘʤʮʽʚ ʚʽʜʤʽʯʘʣʠ ʟʜʚʠʛ 

ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʬʦʨʤʫʣʠ ʚʣʽʚʦ ʪʘ ʥʘʷʚʥʽʩʪʴ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ ʫ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ. 

ʏʘʩʪʽʰ ʟʘ ʚʩʝ ʝʨʠʪʨʦʮʠʪʠ ʙʫʣʠ ʥʝʟʚʠʯʥʦʾ ʬʦʨʤʠ ʟ ʰʠʣʦʧʦʜʽʙʥʠʤʠ ʚʽʜʨʦʩʪʢʘʤʠ ï 

ʰʠʟʦʮʠʪʠ. ʇʦʷʚʘ ʧʘʪʦʣʦʛʽʯʥʠʭ ʬʦʨʤ ʝʨʠʪʨʦʮʠʪʽʚ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʢʦʤʧʝʥʩʘʪʦʨʥʽ 

ʟʫʩʠʣʣʷ ʝʨʠʪʨʦʧʦʝʟʫ, ʘʙʦ ʧʨʦ ʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʤʽʥʠ ʢʣʽʪʠʥ ʝʨʠʪʨʦʾʜʥʦʛʦ ʨʷʜʫ.  

ʆʩʦʙʣʠʚʦ ʪʨʝʙʘ ʚʠʜʽʣʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʪʚʘʨʠʥ, ʱʦ ʚʞʠʚʘʣʠ 

ʙʜʞʦʣʠʥʝ ʦʙʥʽʞʞʷ ʥʘ ʬʦʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽʦʥʘʤʠ ʤʽʜʽ. ʈʘʟʦʤ ʟ ʚʠʩʦʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʉʆɼ ʚ 

ʢʦʤʧʦʥʝʥʪʘʭ ʢʨʦʚʽ ʫ ʱʫʨʽʚ-ʩʘʤʮʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʧʨʦʬʽʣʴʥʠʭ ʪʘ 

ʥʝʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʝʦʟʠʥʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ ʪʘ ʥʘʷʚʥʽʩʪʴ 15% ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ! 

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʥʦʚʦʫʪʚʦʨʝʥʴ ʚ ʦʨʛʘʥʽʟʤʽ, ʷʢʽ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʨʠ ʘʫʪʦʧʩʽʾ 

ʚʽʟʫʘʣʴʥʦ. ʋ ʮʠʭ ʪʚʘʨʠʥ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʫ ʧʝʯʽʥʮʽ, ʥʠʨʢʘʭ ʪʘ ʣʝʛʝʥʷʭ. ʆʪʞʝ, 

ʷʢ ʚʽʜʤʽʯʘʶʪʴ ʽ ʽʥʰʽ ʘʚʪʦʨʠ, ʥʘ ʬʦʥʽ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʟʘʭʠʩʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʢʘʥʮʝʨʦʛʝʥʝʟʫ. ʁʤʦʚʽʨʥʦ, ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ 

ʘʜʘʧʪʘʮʽʡʥʽ ʪʘ ʽʤʫʥʦʤʦʜʝʣʶʶʯʽ ʝʬʝʢʪʠ ʙʘʛʘʪʴʦʭ ʘʜʘʧʪʦʛʝʥʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʙʜʞʦʣʠʥʦʛʦ 

ʦʙʥʽʞʞʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʤʦʙʽʣʽʟʘʮʽʻʶ ʨʝʟʝʨʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ. ʉʘʤʘ ʤʽʜʴ ʟʥʘʯʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʩʠʩʪʝʤʫ ʢʨʦʚʽ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʥʘʞʝʥʥʷ ʨʝʟʝʨʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ. 

ɼʦʜʘʪʢʦʚʝ ʚʞʠʚʘʥʥʷ ʦʙʥʽʞʢʠ ʻ ʜʦʜʘʪʢʦʚʠʤ ʩʪʨʝʩʦʤ ʜʣʷ ʦʩʣʘʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʢʨʦʚʽ. ʅʘʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ  ʧʦʢʘʟʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʜʞʦʣʠʥʦʛʦ ʦʙʥʽʞʞʷ, ʷʢ ʘʜʘʧʪʦʛʝʥʫ ʧʨʠ 

ʚʞʠʚʘʥʥʽ ʩʦʣʝʡ ʤʽʜʽ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 2  ɻʇʂ ʜʣʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʇʨʠʜʥʽʧʨʦʚ'ʷ ʻ 

ʥʝʜʦʧʫʩʪʠʤʠʤ, ʪʘʢ  ʷʢ  100%  ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʢʘʥʮʝʨʦʛʝʥʝʟʫ ʫ ʱʫʨʽʚ-ʩʘʤʮʽʚ.  
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 ʇʦʩʪʫʧʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚʳʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ. ʆʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ 

ʜʝʡʩʪʚʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʷʟʳʚʘʪʴ SH-ʛʨʫʧʧʳ 

ʙʝʣʢʦʚ ʠ ʥʝʙʝʣʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʊʘʢʞʝ ʧʨʠ ʦʢʩʠʜʘʪʠʚʥʦʤ ʩʪʨʝʩʩʝ 

ʧʨʦʠʩʭʦʜʠʪ ʦʢʠʩʣʝʥʠʝ SH-ʛʨʫʧʧ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʠʩʫʣʴʬʠʜʦʚ. ʋʯʠʪʳʚʘʷ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʬʦʨʤ ʪʠʦʣʦʚ ʚ ʩʠʩʪʝʤʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ 

ʠʦʥʦʚ ʢʘʜʤʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʠʭ, ʙʝʣʢʦʚʳʭ ʠ ʥʝʙʝʣʢʦʚʳʭ SH-ʛʨʫʧʧ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʢʨʳʩ ʚ ʜʠʥʘʤʠʢʝ.  ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʦʥʘ ʫʥʠʪʠʦʣʘ, ʚʚʝʜʝʥʥʦʛʦ ʧʝʨʝʜ ʭʣʦʨʠʜʦʤ 

ʢʘʜʤʠʷ,  ʥʘ ʩʦʜʝʨʞʘʥʠʝ SH-ʛʨʫʧʧ ʚ ʦʨʛʘʥʘʭ ʢʨʳʩ. 

 ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 3-ʤʝʩ. ʢʨʳʩʳ-ʩʘʤʮʳ ʣʠʥʠʠ ɺʠʩʪʘʨ. ʈʘʩʪʚʦʨ 

ʭʣʦʨʠʜʘ ʢʘʜʤʠʷ ʚʚʦʜʠʣʠ ʚ ʜʦʟʝ 1,4 ʤʛ ʥʘ 100 ʛ ʤʘʩʩʳ ʟʘ 4 ʠ 24 ʯʘʩʘ ʜʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ʈʘʩʪʚʦʨ ʫʥʠʪʠʦʣʘ ʚʚʦʜʠʣʠ ʚ ʜʦʟʝ 25 ʤʛ ʥʘ 100 ʛ ʤʘʩʩʳ ʟʘ 30 

ʤʠʥ ʜʦ ʚʚʝʜʝʥʠʷ ʭʣʦʨʠʜʘ ʢʘʜʤʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʠʭ, ʙʝʣʢʦʚʳʭ ʠ 

ʥʝʙʝʣʢʦʚʳʭ SH-ʛʨʫʧʧ ʦʧʨʝʜʝʣʷʣʠ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʧʝʯʝʥʠ, ʧʦʯʝʢ ʠ ʩʝʨʜʮʘ 

ʤʝʪʦʜʦʤ ʌʦʣʦʤʝʝʚʘ.  

 ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ 

ʞʠʚʦʪʥʳʤ ʭʣʦʨʠʜʘ ʢʘʜʤʠʷ ʚʳʟʳʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ (ʚ 2 ʨʘʟʘ) ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʥʝʙʝʣʢʦʚʳʭ SH-ʛʨʫʧʧ ʚ ʧʝʯʝʥʠ ʯʝʨʝʟ 4 ʠ 24 ʯʘʩʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʠʭ ʙʣʦʢʠʨʦʚʘʥʠʝʤ ʠʦʥʘʤʠ ʢʘʜʤʠʷ, ʘ ʪʘʢʞʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʜʠʩʫʣʴʬʠʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʢʠʩʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚʳʭ 

SH-ʛʨʫʧʧ ʚ ʵʪʦʤ ʦʨʛʘʥʝ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʯʝʨʝʟ 24 ʯʘʩʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʭʣʦʨʠʜʘ 

ʢʘʜʤʠʷ. ɺ ʩʝʨʜʮʝ ʚʚʝʜʝʥʠʝ ʭʣʦʨʠʜʘ ʢʘʜʤʠʷ ʚʳʟʳʚʘʣʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʱʠʭ SH-ʛʨʫʧʧ ʯʝʨʝʟ ʩʫʪʢʠ, ʚʠʜʠʤʦ, ʟʘ ʩʯʝʪ ʙʝʣʢʦʚʳʭ SH-ʛʨʫʧʧ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʪʝʟ ʘʜʘʧʪʠʚʥʳʭ ʙʝʣʢʦʚ, ʦʜʥʠʤʠ ʠʟ 

ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʤʝʪʘʣʣʦʪʠʦʥʝʠʥʳ, ʩʦʜʝʨʞʘʱʠʝ ʜʦ 30% ʮʠʩʪʝʠʥʘ. 

ʋʥʠʪʠʦʣ, ʚʚʝʜʝʥʥʳʡ ʧʝʨʝʜ ʭʣʦʨʠʜʦʤ ʢʘʜʤʠʷ, ʧʨʝʜʦʪʚʨʘʱʘʣ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʥʝʙʝʣʢʦʚʳʭ SH-ʛʨʫʧʧ ʚ ʧʝʯʝʥʠ ʯʝʨʝʟ 4 ʯʘʩʘ ʠ ʥʝ ʚʣʠʷʣ ʥʘ ʵʪʦʪ 

ʧʨʦʮʝʩʩ ʯʝʨʝʟ ʩʫʪʢʠ; ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʦʚʳʭ SH-ʛʨʫʧʧ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʳʣʦ 

ʧʦʚʳʰʝʥʦ ʚ ʦʙʘ ʠʩʩʣʝʜʫʝʤʳʝ ʩʨʦʢʘ. ɺ ʩʝʨʜʮʝ ʢʨʳʩ ʚʚʝʜʝʥʠʝ ʫʥʠʪʠʦʣʘ 

ʧʨʝʜʦʪʚʨʘʱʘʣʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʠʭ SH-ʛʨʫʧʧ ʯʝʨʝʟ 24 ʯʘʩʘ, 

ʚʳʟʳʚʘʝʤʦʝ ʠʦʥʘʤʠ ʢʘʜʤʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʨʘʞʘʶʪ ʦʨʛʘʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʡ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤ 

ʠʦʥʦʚ ʢʘʜʤʠʷ. ʋʥʠʪʠʦʣ ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʦʷʚʣʷʣ ʠʟʙʠʨʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʨʛʘʥʘ ʠ ʩʨʦʢʘ ʠʥʪʦʢʩʠʢʘʮʠʠ. 

mailto:Pavel.A.Kaliman@univer.kharkov.ua
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ɺʇʃʀɺ ʍʃʆʈɹɽʅɿʆʃʋ ʅɸ ʉʂʃɸɼ ʇʆɺɽʈʍʅɽɺʀʍ ʃɯʇɯɼɯɺ 

ʂɸʃɸʅʍʆɽ 

 

ʇʘʱʝʥʢʦ ʃ., ʐʝʧʝʣʝʥʢʦ ɺ.ʄ., ʐʪʝʤʝʥʢʦ ʅ.ɯ. 

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʧʨ. ɻʘʛʘʨʠʥʘ, 72,  

ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, 49050      e-mail: ashtemenko@yahoo.com 

 

        ɺʠʚʯʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ ʨʦʩʣʠʥ  ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ 

ʙʽʦʭʽʤʽʾ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʟʥʘʡʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʨʘʢʪʠʮʽ ʜʣʷ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʘʤʦʦʯʠʱʫʶʯʠʭʩʷ ʧʦʚʝʨʭʦʥʴ. ʂʘʣʘʥʭʦʝ ɼʝʛʨʝʤʦʥʘ, 

ʟʘʚʜʷʢʠ ʷʚʠʱʫ  ʚʽʚʽʧʘʨʽʾ (viviparia), ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʛʝʥʝʪʠʯʥʦ 

ʦʜʥʦʨʽʜʥʠʤʠ ʨʦʩʣʠʥʘʤʠ. ʆʪʞʝ, ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥ ʫ 

ʩʢʣʘʜʽ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʪʦʢʩʠʢʘʥʪʫ. 

ʄʝʪʦʜʠ, ʷʢʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʨʦʙʦʪʽ: ʝʢʩʪʨʘʢʮʽʷ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ,  

ʪʦʥʢʦʰʘʨʦʚʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ, ʛʘʟʦʚʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ ʟ ʤʘʩ ï 

ʩʧʝʢʪʨʦʩʢʦʧʽʯʥʦʶ ʜʝʪʝʢʮʽʻʶ, ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. ɻʘʟʦʚʘ 

ʭʨʦʤʘʪʦʛʨʘʬʽʷ ʟ ʤʘʩ-ʩʧʝʢʪʨʦʩʢʦʧʽʯʥʦʶ ʜʝʪʝʢʮʽʻʶ ʚʠʢʦʥʫʚʘʣʘʩʷ ʚ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʎʝʥʪʨʽ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  (ʃʝʡʧʮʠʛ, 

ɻʝʨʤʘʥʽʷ) ʫ ʢʦʥʪʝʢʩʪʽ ʩʫʤʽʩʥʦʛʦ ʧʨʦʝʢʪʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʟʛʽʜʥʦ 

ʧʨʦʛʨʘʤʠ ʅɸʊʆ. ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ,ʱʦ ʧʨʠ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ (10 

ʤʛ/ʣ) ʪʦʢʩʠʢʘʥʪʫ ʢʽʣʴʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ ʟʨʦʩʪʘʻ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ 

ʧʨʦ ʟʘʣʫʯʝʥʥʷ ʤʝʪʘʙʦʣʽʪʽʚ ï ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʫ ʭʣʦʨʙʝʥʟʦʣʫ ʫ ʩʠʥʪʝʟ 

ʣʽʧʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʇʽʜ ʚʧʣʠʚʦʤ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʭʣʦʨʙʝʥʟʦʣʫ 

(20 -30 ʤʛ/ʣ) ʢʽʣʴʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʛʘʣʴʤʫʚʘʥʥʷ ʩʠʥʪʝʟʫ ʮʠʭ ʩʧʦʣʫʢ. ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʭʣʦʨʙʝʥʟʦʣ 

ʚʧʣʠʚʘʻ ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ, ʘ ʩʘʤʝ: ʢʦʤʧʦʥʝʥʪʥʠʡ 

ʩʢʣʘʜ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʩʣʠʥ ʩʪʘʻ ʙʽʣʴʰ 

ʛʝʪʝʨʦʛʝʥʥʠʤ ʟʘ ʨʘʭʫʥʦʢ ʧʦʷʚʠ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ 

ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʋ 

ʩʢʣʘʜʽ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʟôʷʚʣʷʶʪʴʩʷ ʥʝʥʘʩʠʯʝʥʽ ʞʠʨʥʽ 

ʢʠʩʣʦʪʠ ʪʘ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʟ ʥʝʧʘʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʘʪʦʤʽʚ ʚʫʛʣʝʮʶ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʠʚʘʮʽʶ ʧʨʦʮʝʩʽʚ ʜʝʩʘʪʫʨʘʮʽʾ ʪʘ Ŭ-ʦʢʠʩʥʝʥʥʷ ʞʠʨʥʠʭ 

ʢʠʩʣʦʪ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʪʢʘʥʠʥʘʭ ʨʦʩʣʠʥ ʚ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ. ʇʽʜ ʚʧʣʠʚʦʤ 

ʪʦʢʩʠʢʘʥʪʫ ʫ ʩʢʣʘʜʽ ʚʫʛʣʝʚʦʜʥʽʚ ʟʥʠʞʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʦʩʥʦʚʥʦʛʦ(47,00%) 

ʉ 31-ʘʣʢʘʥʫ(ʫʥʪʨʠʜʝʢʘʥʫ) ʜʦ (33-45%), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʘʣʴʤʫʚʘʥʥʷ 

ʪʦʢʩʠʢʘʥʪʦʤ ʧʨʦʮʝʩʫ ʝʣʦʥʛʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ.    
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ɺʃʀʗʅʀɽ ʆʉʊʈʆʁ ɸʃʂʆɻʆʃʔʅʆʁ ʀʅʊʆʂʉʀʂɸʎʀʀ 

ʅɸ ɸʂʊʀɺʅʆʉʊʔ ʂɸʈɹʆʂʉʀʇɽʇʊʀɼɸɿʓ N ʉɸʄʆʂ ʂʈʓʉ 

 

ɺʣʘʜʠʤʠʨ ʉʤʝʪʘʥʠʥ, ɾʘʥʥʘ ɹʘʨʜʠʥʦʚʘ, ʆʣʴʛʘ ʇʝʪʨʫʰʦʚʘ,  

ʄʠʭʘʠʣ ɻʝʥʛʠʥ  

ʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ɺ. ɻ. ɹʝʣʠʥʩʢʦʛʦ, 440026, ʛ. ʇʝʥʟʘ, ʫʣ. ʃʝʨʤʦʥʪʦʚʘ, 37, 

vsmeta@rambler.ru 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʦʙʣʝʤʳ ʘʣʢʦʛʦʣʠʟʤʘ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʥʘʨʫʰʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ ʞʝʥʩʢʠʭ ʦʩʦʙʝʡ ʧʨʠ ʘʣʢʦʛʦʣʴʥʦʡ 

ʠʥʪʦʢʩʠʢʘʮʠʠ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤ ʫʯʝʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʝʥʩʢʦʛʦ 

ʦʨʛʘʥʠʟʤʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʧʦʣʦʚʦʛʦ ʮʠʢʣʘ, ʢʦʪʦʨʳʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʢʦʤʧʣʝʢʩʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʠʟʤʝʥʝʥʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʚ ʧʝʧʪʠʜʵʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʚ ʵʪʠʦʣʦʛʠʠ ʠ 

ʧʘʪʦʛʝʥʝʟʝ ʘʣʢʦʛʦʣʠʟʤʘ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʨʝʛʫʣʷʪʦʨʥʳʝ ʧʝʧʪʠʜʳ. ʅʘ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʵʪʘʧʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚ ʠʥʘʢʪʠʚʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʧʝʧʪʠʜʦʚ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʦʩʥʦʚʥʳʝ ʢʘʨʙʦʢʩʠʧʝʧʪʠʜʘʟʳ, 

ʦʪʱʝʧʣʷʶʱʠʝ ʩ ʉ-ʢʦʥʮʘ ʧʝʧʪʠʜʦʚ ʦʩʪʘʪʢʠ ʘʨʛʠʥʠʥʘ ʠ ʣʠʟʠʥʘ. ʆʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʬʝʨʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʢʘʨʙʦʢʩʠʧʝʧʪʠʜʘʟʘ N (ʂʇN). ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ 

ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʂʇN ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʘʤʦʢ ʢʨʳʩ ʥʘ ʨʘʟʥʳʭ 

ʩʪʘʜʠʷʭ ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ ʧʨʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʤ ʚʚʝʜʝʥʠʠ ʵʪʘʥʦʣʘ ʚ ʜʦʟʘʭ 

1 ʛ/ʢʛ ʠ 4 ʛ/ʢʛ ʯʝʨʝʟ 30 ʤʠʥʫʪ, 4 ʠ 18 ʯʘʩʦʚ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ ʠʥʲʝʢʮʠʠ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʚ 

ʜʦʟʝ 1 ʛ/ʢʛ ʩʘʤʢʘʤ ʢʨʳʩ ʥʘ ʩʪʘʜʠʠ ʜʠʵʩʪʨʫʩʘ ʙʳʣʘ ʥʘ 32 % ʚʳʰʝ, ʘ ʯʝʨʝʟ 18 

ʯʘʩʦʚ ʥʘ 26 % ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʏʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ 

ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʵʪʘʥʦʣʘ ʚ ʜʦʟʝ 4 ʛ/ʢʛ ʥʘ ʩʪʘʜʠʠ ʵʩʪʨʫʩʘ 

ʘʢʪʠʚʥʦʩʪʴ ʂʇN ʙʳʣʘ ʥʘ 30 % ʙʦʣʴʰʝ ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ɺʚʝʜʝʥʠʝ ʘʣʢʦʛʦʣʷ ʥʘ 

ʩʪʘʜʠʠ ʧʨʦʵʩʪʨʫʩʘ ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʂʇN. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʪʨʘʷ ʘʣʢʦʛʦʣʴʥʘʷ ʠʥʪʦʢʩʠʢʘʮʠʷ ʚʳʟʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʂʇN, ʟʘʚʠʩʷʱʠʝ ʢʘʢ ʦʪ ʜʦʟʳ ʚʚʦʜʠʤʦʛʦ ʵʪʘʥʦʣʘ, 

ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʦʪ ʩʪʘʜʠʠ ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʙʳʚʘʶʪ ʞʠʚʦʪʥʳʝ. 

ɺʦʟʤʦʞʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʂʇN ʫ ʩʘʤʦʢ ʢʨʳʩ ʩ ʦʩʪʨʦʡ 

ʘʣʢʦʛʦʣʴʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʝʡ ʦʪʨʘʞʘʝʪ ʦʜʠʥ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ 

ʥʘʨʫʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʝʧʪʠʜʦʚ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 

ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ, ʘ ʪʘʢʞʝ ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ 

ʘʣʢʦʛʦʣʠʟʤʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʞʝʥʩʢʦʛʦ ʘʣʢʦʛʦʣʠʟʤʘ. 
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ɹɯʆʃʆɻɯʏʅɯ ɽʌɽʂʊʀ ɯʄʋʅʆʊʈʆʇʅʀʍ ʇʈɽʇɸʈɸʊɯɺ 

ʋ ɺɯɼʅʆʐɽʅʅɯ  ʄɯʂʈʆʆʈɻɸʅɯɿʄɯɺ 

ʉʦʢʦʣʦʚʘ ɯ. ɭ., ʆʣʽʡʥʠʢ ʅ. ɺ. 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʧʨ. ɻʘʛʘʨʽʥʘ, 72, 49010 

 

ʎʠʨʢʫʣʷʮʽʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʰʪʘʤʽʚ ʽ ʙʝʟʢʦʥʪʨʦʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʥʪʠʙʽʦʪʠʢʽʚ  ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʠʭ ʰʪʘʤʽʚ ʽ ʨʦʙʠʪʴ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʽʻʾ ʛʨʫʧʠ ʭʽʤʽʦʧʨʝʧʘʨʘʪʽʚ. ʊʦʤʫ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʢʦʤʧʣʝʢʩʥʽʡ ʪʝʨʘʧʽʾ 

ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʤʫʥʦʤʦʜʫʣʶʶʯʽ 

ʧʨʝʧʘʨʘʪʠ. ɺ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʚʞʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʝʧʘʨʘʪʠ 

ʤʽʢʨʦʙʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʙʨʦʥʭʦʤʫʥʘʣ, ʨʠʙʦʤʫʥʽʣ, IRS19 ʪʘ ʽʥ.) ʪʘ 

ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʠ, ʩʪʚʦʨʝʥʽ ʩʠʥʪʝʪʠʯʥʠʤ ʰʣʷʭʦʤ (ʮʠʢʣʦʬʝʨʦʥ, 

ʧʨʦʪʝʬʣʘʟʠʜ, ʪʽʦʪʨʠʘʟʦʣʽʥ ʪʘ ʽʥ.). ɺʧʣʠʚ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʨʽʟʥʽ ʣʘʥʢʠ 

ʽʤʫʥʽʪʝʪʫ ʚʞʝ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʡ: ʚʦʥʠ ʩʪʠʤʫʣʶʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ, ʊ- ʽ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʧʨʠʨʦʜʥʽʭ 

ʢʽʣʝʨʽʚ, ʚʠʨʦʙʢʫ ʮʠʪʦʢʽʥʽʚ ʪʦʱʦ. ʆʜʥʘʢ, ʙʽʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʽʤʫʥʦʪʨʦʧʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʱʝ ʥʝ ʚʠʚʯʝʥʽ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʚʧʣʠʚ ʽʤʫʥʦʪʨʦʧʥʠʭ ʧʨʝʧʘʨʘʪʽʚ - 

ʽʥʪʝʨʬʝʨʦʥʘ, ʮʠʢʣʦʬʝʨʦʥʘ ʪʘ ʢʘʛʦʮʝʣʘ ʥʘ ʨʽʩʪ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʫʤʦʚʥʦ-

ʧʘʪʦʛʝʥʥʠʭ ʰʪʘʤʽʚ ʩʪʘʬʽʣʦ- ʢʦʢʽʚ  ̔ʩʪʨʝʧʪʦʢʦʢʽʚ, ʚʠʜʽʣʝʥʠʭ ʚʽʜ ʥʦʩʽʾʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ 

ʨʽʩʪʩʪʠʤʫʣʶʶʯʦʾ ʜʽʾ (ʥʘ 120ï220%) ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ ʽʥʪʝʨʬʝʨʦʥʫ ʫ 

ʚʽʜʥʦʰʝʥʥʽ 50% ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʪʘʤʽʚ ʩʪʘʬʽʣʦʢʦʢʽʚ. ʎʠʢʣʦʬʝʨʦʥ  ʥʝ 

ʚʠʢʣʠʢʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʦʾ ʩʪʠʤʫʣʷʮʽʾ ʨʦʩʪʫ ʙʘʢʪʝʨʽʡ. ʂʘʛʦʮʝʣ ʚ 

ʦʩʥʦʚʥʦʤʫ ʧʨʠʛʥʽʯʫʚʘʚ ʨʽʩʪ ʩʪʨʝʧʪʦʢʦʢʽʚ, ʘʣʝ ʫ 20% ʰʪʘʤʽʚ ʚʠʷʚʣʷʣʘʩʷ 

ʟʥʘʯʥʘ ʩʪʠʤʫʣʷʮʽʷ ʨʦʩʪʫ (ʥʘ 100-250%). ɹʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ 

ʥʝʦʜʥʦʟʥʘʯʥʠʡ ʚʧʣʠʚ ʽʥʪʝʨʬʝʨʦʥʫ ʪʘ  ʮʠʢʣʦʬʝʨʦʥʫ ʥʘ ʯʫʪʣʠʚʽʩʪʴ 

ʩʪʘʬʽʣʦʢʦʢʽʚ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ.ʊʘʢ, ʽʥʜʫʢʮʽʷ ʨʦʟʚʠʪʢʫ ʧʦʣʽʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʦʜʨʘʟʫ ʜʦ ʜʝʢʽʣʴʢʦʭ ʘʥʪʠʙʽʦʪʠʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʽʥʪʝʨʬʝʨʦʥʘ 

ʫ 40% ʰʪʘʤʽʚ, ʘ ʧʽʜ ʚʧʣʠʚʦʤ ʮʠʢʣʦʬʝʨʦʥʘ ï ʫ 45%. ʋ 35 ʽ 40% ʽʥʰʠʭ 

ʰʪʘʤʽʚ, ʥʘʚʧʨʦʪʠ, ʟôʷʚʣʷʣʘʩʷ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʪʠʭ ʯʠ ʽʥʰʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ. ʎʝ 

ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʤʦʞʣʠʚʫ ʥʘʷʚʥʽʩʪʴ ʨʝʮʧʪʦʨʽʚ ʜʦ ʽʥʪʝʨʬʝʨʦʥʫ ʥʘ 

ʢʣʽʪʠʥʘʭ ʩʪʘʬʽʣʦʢʦʢʽʚ ʪʘ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ ʧʘʪʦʛʝʥʥʦʩʪʽ. 

ɺʠʷʚʣʝʥʦ ʮʽʢʘʚʠʡ ʬʘʢʪ, ʱʦ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʤʽʢʨʦʙʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʙʽʦʩʧʦʨʠʥʫ ʽʥʪʝʨʬʝʨʦʥ ʥʝ ʚʠʢʣʠʢʘʚ ʩʪʠʤʫʣʷʮʽʾ 

ʨʦʩʪʫ ʩʪʘʬʽʣʦʢʦʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʧʦʢʘʟʘʥʘ ʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʽʦʩʧʦʨʠʥʫ ʜʦ 

50% ʰʪʘʤʽʚ ʩʪʘʬʽʣʦʢʦʢʽʚ, ʘ ʪʘʢʦʞ ʩʪʠʤʫʣʷʮʽʷ ʨʦʩʪʫ ʙʘʮʠʣ - ʢʦʤʧʦʥʝʥʪʽʚ 

ʙʽʦʩʧʦʨʠʥʫ  (ʥʘ 250ï420%) ʧʽʜ ʚʧʣʠʚʦʤ ʽʥʪʝʨʬʝʨʦʥʫ. ɺʠʷʚʣʝʥʽ ʙʽʦʣʦʛʽʯʥʽ 

ʝʬʝʢʪʠ ʙʽʦʩʧʦʨʠʥʫ ʱʦʜʦ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʩʪʘʬʽʣʦʢʦʢʽʚ (ʥʘʚʽʪʴ ʧʨʠ 

ʩʪʠʤʫʣʶʶʯʽʡ ʜʽʾ ʽʥʪʝʨʬʝʨʦʥʫ) ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʮʴʦʛʦ 

ʧʨʦʙʽʦʪʠʢʫ ʫ ʢʦʤʧʣʝʢʩʥʫ ʪʝʨʘʧʽʶ ʟʘʭʚʦʨʶʚʘʥʴ ʟ ʤʦʞʣʠʚʠʤ 

ʩʪʘʬʽʣʦʢʦʢʦʚʠʤ ʥʦʩʽʡʩʪʚʦʤ.  
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʵʪʘʥʦʣʘ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʤʥʦʛʦʬʘʢʪʦʨʥʦʤʫ ʧʨʦʷʚʣʝʥʠʶ ʪʦʢʩʠʯʝʩʢʠʭ ʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʵʬʬʝʢʪʦʚ. ʕʪʠ 

ʵʬʬʝʢʪʳ ʨʘʟʣʠʯʘʶʪʩʷ ʧʨʠ ʦʩʪʨʦʤ ʠ ʭʨʦʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʘʣʢʦʛʦʣʷ, 

ʟʘʚʠʩʷʪ ʦʪ ʜʦʟʳ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʫʩʣʦʚʠʷʭ 

ʘʣʢʦʛʦʣʴʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʚʦʟʨʘʩʪʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ. 

ʌʣʘʚʦʥʦʠʜʳ ʤʦʛʫʪ ʦʩʣʘʙʣʷʪʴ ʧʦʚʨʝʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, 

ʦʙʨʘʟʫʷ ʤʘʣʦʘʢʪʠʚʥʳʝ ʨʘʜʠʢʘʣʳ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʥʝ ʩʧʦʩʦʙʥʳʝ ʧʨʦʜʦʣʞʘʪʴ 

ʮʝʧʥʳʝ ʨʝʘʢʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʚʰʠʡʩʷ ʥʘʤʠ ʙʠʦʬʣʘʚʘʥʦʠʜ ʢʚʝʨʮʝʪʠʥ, ʷʚʣʷʝʪʩʷ 

ʩʠʣʴʥʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ, ʧʨʦʷʚʣʷʝʪ ʤʝʤʙʨʘʥʥʦʩʪʘʙʠʣʠʟʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʠ 

ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʤʦʜʫʣʷʪʦʨ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ. 

ʇʦʢʘʟʘʪʝʣʷʤʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʠʟʤʝʥʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʮʝʨʘʤʠʜʘ ʠ ʢʘʨʜʠʦʣʠʧʠʥʘ ʂʃ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ 

ʚ ʢʣʝʪʢʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʮʝʨʘʤʠʜʘ ʠ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʂʃ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʢʣʝʪʢʘ ʤʦʞʝʪ ʚʳʭʦʜʠʪʴ ʚ ʘʧʦʧʪʦʟ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʜʝʡʩʪʚʠʠ ʵʪʘʥʦʣʘ ʚ ʩʝʨʜʮʝ 

ʫʨʦʚʝʥʴ ʮʝʨʘʤʠʜʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʂʃ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʞʠʚʦʪʥʳʭ. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ 

ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʘʣʢʦʛʦʣʴʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʫ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʨʘʩʪʚʦʨ 

ʵʪʘʥʦʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʠʭ 

ʬʦʩʬʦʣʠʧʠʜʦʚ ʌʃ ʚ ʧʝʯʝʥʠ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʵʪʘʥʦʣ. ɺ ʩʝʨʜʮʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʘʨʥʳʭ ʌʃ ʥʝ ʦʢʘʟʘʣʦʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ. ʆʜʥʘʢʦ ʚ 

ʩʝʨʜʮʝ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʵʪʘʥʦʣ, ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʌʃ: ʂʃ (ʥʘ 110%), ʬʦʩʬʘʪʠʜʥʦʡ ʢʠʩʣʦʪʳ (ʥʘ 31%) ʠ 

ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥʘ (ʥʘ 14%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʞʠʚʦʪʥʳʭ. ɺ ʧʝʯʝʥʠ ʘʣʢʦʛʦʣʠʟʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʂʃ ʥʘ 61% ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʦʜʦʙʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʌʃ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʩ ʬʘʟʦʡ 

ʩʪʘʥʦʚʣʝʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʢʚʝʨʮʝʪʠʥʘ ʥʘ 

ʬʦʥʝ ʵʪʘʥʦʣʘ ʦʪʤʝʯʘʝʪʩʷ ʥʦʨʤʘʣʠʟʘʮʠʷ ʫʨʦʚʥʷ ʦʙʱʠʭ ʌʃ ʚ ʧʝʯʝʥʠ.  

ʇʦ-ʚʠʜʠʤʦʤʫ, ʢʚʝʨʮʝʪʠʥ ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʩ ʵʪʘʥʦʣʦʤ 

ʤʦʞʝʪ ʦʩʣʘʙʣʷʪʴ ʤʝʤʙʨʘʥʥʳʝ ʵʬʬʝʢʪʳ ʵʪʘʥʦʣʘ, ʯʪʦ, ʦʯʝʚʠʜʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢʚʝʨʮʝʪʠʥʘ, ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʙʣʦʢʠʨʦʚʘʪʴ 

ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʢʘʢ ʵʥʜʦʛʝʥʥʦʛʦ, ʪʘʢ ʠ ʵʢʟʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  
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ɻɽʄʆʂʉʀɻɽʅɸɿʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ɺ ʉɽʈɼʎɽ ʀ ʃɽɻʂʀʍ 

ʂʈʓʉ ʇʈʀ ɻʃʀʎɽʈʆʃʔʅʆʁ ʄʆɼɽʃʀ ʈɸɹɼʆʄʀʆʃʀɿɸ ʅɸ ʌʆʅɽ 

ʇʈɽɼɺɸʈʀʊɽʃʔʅʆɻʆ ɺɺɽɼɽʅʀʗ L-ɸʈɻʀʅʀʅɸ 

 

ɺ.ʇ. ʌʠʣʠʤʦʥʝʥʢʦ, ʀ.ɺ. ʅʠʢʠʪʯʝʥʢʦ, ʊ.ʉ. ɿʚʷʛʠʥʘ 

 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ʅ. ʂʘʨʘʟʠʥʘ 

ʧʣ. ʉʚʦʙʦʜʳ, 4, ʛ. ʍʘʨʴʢʦʚ, 61077, ʋʢʨʘʠʥʘ, ʝ-mail: vodolses@ukr.net 

 

ʇʦʩʪʫʧʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤ ʨʘʟʣʠʯʥʳʭ ʢʩʝʥʦʙʠʦʪʠʢʦʚ (ʪʦʢʩʠʥʦʚ, 

ʥʝʢʦʪʦʨʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ) ʚʳʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʨʘʙʜʦʤʠʦʣʠʟʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚ ʩʚʦʙʦʜʥʦʛʦ ʛʝʤʘ ʚ ʢʨʦʚʠ ʠ ʝʛʦ 

ʧʦʩʪʫʧʣʝʥʠʶ ʚ ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ. ʀʟʙʳʪʦʢ ʩʚʦʙʦʜʥʦʛʦ ʛʝʤʘ ʧʨʠʚʦʜʠʪ ʢ 

ʘʢʪʠʚʘʮʠʠ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ 

ʢʣʝʪʦʢ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʦʛʨʘʥʠʯʝʥʠʠ ʧʨʦʦʢʩʠʜʘʥʪʥʳʭ ʵʬʬʝʢʪʦʚ ʛʝʤʘ ʠʛʨʘʝʪ 

ʠʥʜʫʢʮʠʷ ʛʝʤʦʢʩʠʛʝʥʘʟʳ (ɻʆ), ʢʣʶʯʝʚʦʛʦ ʬʝʨʤʝʥʪʘ ʝʛʦ ʜʝʛʨʘʜʘʮʠʠ. ʆʢʩʠʜ 

ʘʟʦʪʘ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ ɻʆ. ʎʝʣʴ ʨʘʙʦʪʳ - ʠʩʩʣʝʜʦʚʘʥʠʝ ɻʆ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʝʨʜʮʝ ʠ ʣʝʛʢʠʭ ʢʨʳʩ, ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʛʝʤʘ (ʆɻ) ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʩʝʨʜʮʝ ʠ ʣʸʛʢʠʭ ʧʨʠ ʛʣʠʮʝʨʦʣʴʥʦʡ ʤʦʜʝʣʠ ʨʘʙʜʦʤʠʦʣʠʟʘ ʥʘ 

ʬʦʥʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ (ʟʘ 0,5 ʯ ʜʦ ʠʥʲʝʢʮʠʠ ʛʣʠʮʝʨʦʣʘ) ʚʚʝʜʝʥʠʷ ʜʦʥʦʨʘ 

ʦʢʩʠʜʘ ʘʟʦʪʘ - L-ʘʨʛʠʥʠʥʘ. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʣʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ. 

ɺʚʝʜʝʥʠʝ ʛʣʠʮʝʨʦʣʘ (1ʤʣ/100ʛ ʤ.ʪ., ʚ/ʤ) ʚʳʟʳʚʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʆɻ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʯʝʨʝʟ 2 ʠ 24 ʯ ( ʚ 18 ʠ 2,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʆɻ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʚ ʩʝʨʜʮʝ (ʚ 

1,8 ʨʘʟʘ) ʠ ʣʸʛʢʠʭ (ʚ 2,6 ʨʘʟʘ) ʯʝʨʝʟ 2 ʯ. ɻʝʤʦʢʩʠʛʝʥʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʚʳʰʘʝʪʩʷ ʚ ʦʙʦʠʭ ʦʨʛʘʥʘʭ ʯʝʨʝʟ 24 ʯ, ʯʪʦ, ʦʯʝʚʠʜʥʦ, ʦʧʦʩʨʝʜʦʚʘʥʦ 

ʥʘʢʦʧʣʝʥʠʝʤ ʛʝʤʘ ʠ ʦʙʫʩʣʦʚʣʝʥʦ ʩʠʥʪʝʟʦʤ de novo ʠʥʜʫʮʠʙʝʣʴʥʦʡ ʬʦʨʤʳ ɻʆ 

ï ɻʆ-1. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ L-ʘʨʛʠʥʠʥʘ (60 ʤʛ/100 ʛ ʤ.ʪ., ʚ/ʙ) ʥʝ 

ʚʣʠʷʝʪ ʥʘ ʜʠʥʘʤʠʢʫ ʥʘʢʦʧʣʝʥʠʷ ʆɻ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠ ʩʝʨʜʮʝ ʧʦʩʣʝ 

ʠʥʲʝʢʮʠʠ ʛʣʠʮʝʨʦʣʘ, ʘ ʚ ʣʝʛʢʠʭ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʆɻ ʚ 2 ʨʘʟʘ ʯʝʨʝʟ 24 ʯ. ɺ 

ʩʝʨʜʮʝ ʠ ʣʸʛʢʠʭ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʚʝʜʝʥʠʠ L-ʘʨʛʠʥʠʥʘ ʠ ʛʣʠʮʝʨʦʣʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʨʘʥʥʝʝ ʧʦʚʳʰʝʥʠʝ ɻʆ ʘʢʪʠʚʥʦʩʪʠ (ʯʝʨʝʟ 2 ʯ), ʢʦʪʦʨʦʝ 

ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʯʝʨʝʟ 24 ʯ ʚ ʣʝʛʢʠʭ, ʘ ʚ ʩʝʨʜʮʝ ʯʝʨʝʟ ʩʫʪʢʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʥʪʨʦʣʷ. ɺʚʝʜʝʥʠʝ ʪʦʣʴʢʦ L-ʘʨʛʠʥʠʥʘ ʚ ʣʝʛʢʠʭ ʩʥʠʞʘʝʪ 

ʫʨʦʚʝʥʴ ʆɻ ʯʝʨʝʟ 2 ʠ 24 ʯ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʙʘʟʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ɻʆ ʯʝʨʝʟ 2 ʯ, 

ʘ ʚ ʩʝʨʜʮʝ ʥʝ ʚʣʠʷʝʪ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ɺʣʠʷʥʠʷ L-ʘʨʛʠʥʠʥʘ, 

ʦʯʝʚʠʜʥʦ, ʦʙʫʩʣʦʚʣʝʥʳ ʘʢʪʠʚʘʮʠʝʡ ʩʠʥʪʝʟʘ ʦʢʩʠʜʘ ʘʟʦʪʘ ʠʟ L-ʘʨʛʠʥʠʥʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʛʣʠʮʝʨʦʣʘ ʚʳʟʳʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʆɻ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʪʢʘʥʠ ʩʝʨʜʮʘ ʠ ʣʸʛʢʠʭ. 

ʅʘʢʦʧʣʝʥʠʝ ʛʝʤʘ ʚ ʦʨʛʘʥʘʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ɻʆ ʘʢʪʠʚʥʦʩʪʠ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ L-ʘʨʛʠʥʠʥʘ ʚʳʟʳʚʘʝʪ ʙʦʣʝʝ ʨʘʥʥʶʶ ʠʥʜʫʢʮʠʶ 

ɻʆ ʛʝʤʦʤ ʚ ʩʝʨʜʮʝ ʠ ʣʸʛʢʠʭ ʢʨʳʩ. ɺʚʝʜʝʥʠʝ L-ʘʨʛʠʥʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪ ʠ 

ʙʘʟʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ɻʆ ʚ ʣʸʛʢʠʭ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʦʙʱʝʛʦ 

ʛʝʤʘ ʚ ʵʪʦʤ ʦʨʛʘʥʝ. 
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ɯʅʊɽʅʉʀɺʅɯʉʊʔ ɸɽʈɸʎɯɰ ʊɸ ʂʀʉʃʆʊʅɯʉʊʔ ʉɽʈɽɼʆɺʀʑɸ ʗʂ  

ʈɽɻʋʃʗʊʆʈʀ ʌʆʉʌɸʊʄʆɹɯʃɯɿʋʖʏʆɰ ɸʂʊʀɺʅʆʉʊɯ ɹɸʂʊɽʈɯʁ 

ʇʈʀ ɺɯɼʅʆɺʃɽʅʅɯ ɽʂʆʃʆɻɯʏʅʆɻʆ ɹɸʃɸʅʉʋ ɻʈʋʅʊɯɺ, ɰʍ 

ʈʆɼʖʏʆʉʊɯ ʊɸ ʇʆʂʈɸʑɽʅʅʗ ɾʀɺʃɽʅʅʗ ʈʆʉʃʀʅ 

 

ʍʘʨʯʝʥʢʦ ʇ.ɯ., ʃʘʚʨʝʥʪʴʻʚʘ ʂ.ɺ., ʏʝʨʝʚʘʯ ʅ.ɺ., ɺʽʥʥʽʢʦʚ ɸ.ɯ. 

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʧʨ. ɻʘʛʘʨʠʥʘ, 72, 49050,  

ʤ. ɼʥʽʧʨʦʧʝʨʦʚʩʴʢ 

 

 ʌʦʩʬʦʨ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʩʠʥʪʝʟʫ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʩʧʦʣʫʢ ʨʦʩʣʠʥʥʦʾ 

ʢʣʽʪʠʥʠ: ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ, ʬʦʩʬʦʣʽʧʽʜʽʚ, ʬʦʩʬʦʨʥʠʭ ʝʬʽʨʽʚ ʚʫʛʣʝʚʦʜʽʚ, 

ʚʽʪʘʤʽʥʽʚ ʪʘ ʤʘʢʨʦʝʨʛʽʯʥʠʭ ʩʧʦʣʫʢ. ɸʣʝ ʟʥʘʯʥʘ ʡʦʛʦ ʯʘʩʪʠʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ˇʨʫʥʪʘʭ ʫ ʚʠʛʣʷʜʽ ʥʝʨʦʟʯʠʥʥʠʭ ʬʦʩʬʘʪʽʚ, ʱʦ ʻ ʣʽʤʽʪʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʫ 

ʨʦʩʣʠʥ. ʉʘʤʝ ʬʦʩʬʘʪʤʦʙʽʣʽʟʫʶʯʽ ʙʘʢʪʝʨʽʾ ʚʽʜʽʛʨʘʶʪʴ ʛʦʣʦʚʥʫ ʨʦʣʴ ʚ ʧʨʦʮʝʩʘʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʝʨʦʟʯʠʥʥʠʭ ʬʦʩʬʘʪʽʚ.  

 ɺʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʚʠʨʦʙʥʠʮʪʚʘ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʙʽʦʜʦʙʨʠʚ ʥʘ ʦʩʥʦʚʽ 

ˇʨʫʥʪʦʚʠʭ ʙʘʢʪʝʨʽʡ ʻ ʧʽʜʚʠʱʝʥʥʷ ʚʠʭʦʜʫ ʙʽʦʤʘʩʠ ʪʘ ʬʦʩʬʘʪʤʦʙʽʣʽʟʫʶʯʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨ (ʌʄɸ), ʷʢʘ ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ.   

 ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʅ ʪʘ ʘʝʨʘʮʽʾ ʥʘ ʨʽʩʪ ʪʘ 

ʌʄɸ ʙʘʢʪʝʨʽʡ. ʆʙô̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʫʞʠʣʠ ʰʪʘʤʠ ˇʨʫʥʪʦʚʠʭ ʙʘʢʪʝʨʽʡ 

Pseudomonas putida ʪʘ Enterobacter dissolvens. 

 ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʜʘʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʩʪʦʚʫ ʪʘ ʌʄɸ ʜʚʦʭ 

ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʠʚʥʦʛʦ ʨʽʜʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʄʝʥʢʽʥʦʾ. 

ʑʦʜʥʷ ʚʽʜʙʠʨʘʣʠ ʧʨʦʙʠ, ʚ ʷʢʠʭ ʚʠʟʥʘʯʘʣʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʬʦʩʬʘʪ-ʽʦʥʽʚ ʫ 

ʢʫʣʴʪʫʨʘʣʴʥʽʡ ʨʽʜʠʥʽ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʟʜʘʪʥʦʩʪʽ ʚʠʜʽʣʝʥʠʭ ʢʫʣʴʪʫʨ ʨʦʟʯʠʥʷʪʠ 

ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪ. ʈʦʩʪʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨ ʦʮʽʥʶʚʘʣʠ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʞʠʪʪʻʟʜʘʪʥʠʭ ʢʣʽʪʠʥ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʝʨʘʮʽʾ ʢʫʣʴʪʫʨʠ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10
6
 ï 

10
7
 ʢʣ/ʤʣ ʚʥʦʩʠʣʠ ʫ ʢʦʣʙʠ ɽʨʣʝʥʤʝʡʝʨʘ, ʷʢʽ ʤʽʩʪʠʣʠ ʚʽʜ 10 ʜʦ 175 ʤʣ 

ʩʝʨʝʜʦʚʠʱʘ ʄʝʥʢʽʥʦʾ; ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʥʦʛʦ ʢʠʩʥʶ ʩʢʣʘʜʘʣʘ ʚʽʜʧʦʚʽʜʥʦ 

0,5271; 0,5082; 0,4356; 0,399; 0,2415; 0,2274; 0,2052; 0,1104 ʤʤʦʣʴ ʆ2/ʣ/ʛʦʜ 

ʟʛʽʜʥʦ ʜʘʥʠʭ ʩʫʣʴʬʽʪʥʦʛʦ ʤʝʪʦʜʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʦ, ʱʦ ʦʙʠʜʚʘ ʰʪʘʤʠ 

ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʯʠʥʷʶʪʴ ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪ ʧʨʠ ʨʅ = 4. ɺ ʪʦʡ ʯʘʩ ʷʢ 

ʥʘʡʙʽʣʴʰʝ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʨʅ = 7 ï 8 ʽ ʩʢʣʘʜʘʻ 

12,04 lgʂʋʆ ʜʣʷ Enterobacter dissolvens ʽ 9,07 lgʂʋʆ ʜʣʷ Pseudomonas putida.  

ʉʪʫʧʽʥʴ ʘʝʨʘʮʽʾ ʚʧʣʠʚʘ ̒ʥʘ ʜʠʥʘʤʽʢʫ ʨʦʩʪʫ Pseudomonas putida (ʘʝʨʦʙʘ). 

ʈʦʟʚʠʪʦʢ Enterobacter dissolvens (ʬʘʢʫʣʴʪʘʪʠʚʥʦʛʦ ʘʥʘʝʨʦʙʘ) ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʘʝʨʘʮʽʾ. ʄʘʢʩʠʤʘʣʴʥʝ ʨʦʟʯʠʥʝʥʥʷ ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʫ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʨʠ ʘʝʨʘʮʽʾ 0,5271 ʤʤʦʣʴ ʆ2/ʣ/ʛʦʜ ʜʣʷ ʦʙʦʭ ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡ. 
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ɹɯʆʃʆɻɯʏʅɸ ɸʂʊʀɺʅɯʉʊʔ ʇʆʃɯʄɽʈʅʀʍ ʉʆʃʖɹɯʃɯɿɸʊɯɺ 

ɽʂʈɸʅʆɺɸʅʀʍ ʌɽʅʆʃɯɺ 
 

ʉ. ʍʦʤô̫ ʢ, ʅ. ɿʘʷʨʥʶʢ, ʆ. ʗʨʝʤʢʝʚʠʯ, ɺ.ʏʝʨʚʝʮʦʚʘ, 

ɿ. ɻʫʙʨʽʡ, ɺ. ʅʦʚʽʢʦʚ 

 

ʂʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʬʘʨʤʘʮʽʾ ʪʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

ʚʫʣ. ʉ. ɹʘʥʜʝʨʠ, 12, ʃʴʚʽʚ, 79013, e-mail: ilʝnkova@polynet.lviv.ua  

 

ɸʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʬʘʨʤʘʮʽʾ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʚʞʝ ʚʽʜʦʤʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ  ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ 

ʚʠʷʚʣʝʥʥʷ ʫ ʥʠʭ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ. ʇʝʨʝʚʘʛʘ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ  

ʥʘʜʘʻʪʴʩʷ ʚʦʜʦʨʦʟʯʠʥʥʠʤ ʣʽʢʘʨʩʴʢʠʤ ʬʦʨʤʘʤ, ʷʢʽ ʻ ʙʽʣʴʰ ʩʧʦʨʽʜʥʝʥʠʤʠ ʜʦ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ ʦʨʛʘʥʽʟʤʫ. ʇʽʨʘʟʦʣʽʥʠ ʻ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʘʛʘʪʴʦʭ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ ʟʥʘʡʰʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʘʥʘʣʴʛʝʪʠʢʠ, 

ʘʥʪʠʧʽʨʝʪʠʢʠ, ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʟʘʩʦʙʠ ʪʦʱʦ.  

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʚʦʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʧʽʨʘʟʦʣʽʥʫ ʟ ʧʨʦʩʪʦʨʦʚʦ ʝʢʨʘʥʦʚʘʥʠʤ ʬʝʥʦʣʴʥʠʤ ʟʘʤʽʩʥʠʢʦʤ, ʚʠʚʯʝʥʥʷ ʾʭ 

ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʛʦʩʪʨʦʾ ʪʦʢʩʠʯʥʦʩʪʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʬʘʨʤʘʮʽʾ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʦʙʨʘʥʠʡ 1,3-ʜʠʬʝʥʽʣ-5-(4-ʛʽʜʨʦʢʩʠ-3,5-ʜʠ-ʪʨʝʪ-

ʙʫʪʠʣ)-ʧʽʨʘʟʦʣʽʥ-2, ʷʢʠʡ ʫʪʚʦʨʶʻ ʨʦʟʯʠʥʠ ʟ ʩʠʥʴʦʶ ʬʣʫʦʨʝʩʮʝʥʮʽʻʶ ʧʨʠ 

ɚmax= 440 ʥʤ. ɿ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʮʽʻʾ ʩʧʦʣʫʢʠ ʙʫʚ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʦʧʦʤʽʞʥʠʡ ʨʦʟʯʠʥʥʠʢ ï ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜ, ʘ  ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ, ʧʦʢʨʘʱʝʥʥʷ ʚʦʜʦʨʦʟʯʠʥʥʦʩʪʽ ʪʘ ʥʘʜʘʥʥʷ ʩʪʽʡʢʦʩʪʽ 

ʚʦʜʥʠʤ ʨʦʟʯʠʥʘʤ ʚʠʢʦʨʠʩʪʘʣʠ ʢʦʤʧʣʝʢʩʦʫʪʚʦʨʶʶʯʽ ʧʦʣʽʤʝʨʠ ʟ 

ʥʝʩʧʝʮʠʬʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ: ʧʦʣʽʚʽʥʽʣʦʚʠʡ ʩʧʠʨʪ (ʇɺʉ)  ʪʘ 

ʧʦʣʽʚʽʥʽʣʧʽʨʦʣʽʜʦʥ (Nɺʇ).   

ɺʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 1,3-ʜʠʬʝʥʽʣ-5-(4-ʛʽʜʨʦʢʩʠ-3,5-ʜʠ-ʪʨʝʪ-

ʙʫʪʠʣ)-ʧʽʨʘʟʦʣʽʥʫ-2 ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ çʣʫʥʦʢè. ʗʢ ʪʝʩʪʦʚʽ ʢʫʣʴʪʫʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ: ʙʘʢʪʝʨʽʾ Staphylococcus aureus, 

Escherichia coli, ʜʨʽʞʜʞʽ Candida tenuis, ʮʚʽʣʴʦʚʠʡ ʛʨʠʙ Aspergillus niger. 

ʈʝʟʫʣʴʪʘʪʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʠʣʠ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʷʢ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʪʘʢ ʽ ʧʨʦʪʠʛʨʠʙʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʄʦʞʣʠʚʦ, ʱʦ ʚʥʘʩʣʽʜʦʢ 

ʩʢʣʘʜʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʦʣʝʢʫʣʠ ʜʠʬʫʟʽʷ ʚ ʘʛʘʨ ʧʽʨʘʟʦʣʽʥʫ ʫʩʢʣʘʜʥʶʻʪʴʩʷ, ʘ 

ʤʝʭʘʥʽʟʤ ʜʽʾ ɼʄʉʆ ʷʢ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʘʛʝʥʪʫ ʚ ʘʛʘʨʽ  ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʘʢʦʛʦ 

ʚ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥʘʭ. ʆʢʨʽʤ ʮʴʦʛʦ ʥʘʤʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʪʦʢʩʠʯʥʽʩʪʴ ʚʠʱʝʚʢʘʟʘʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʟʘʨʦʜʢʘʭ ʧʨʽʩʥʦʚʦʜʥʦʾ ʢʽʩʪʢʦʚʦʾ ʨʠʙʠ 

ʚôʶʥʘ (Misqurnus fosslis L), ʷʢʽ ʧʦʢʘʟʘʣʠ ʤʘʣʫ ʪʦʢʩʠʯʥʽʩʪʴ ʪʘ 

ʨʽʩʪʩʪʠʤʫʣʶʶʯʠʡ ʝʬʝʢʪ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʦʟʯʠʥʽʚ ʥʘ ʣʠʯʠʥʢʠ ʚôʶʥʘ. 
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ɺɸɾʂʀʍ ʄɽʊɸʃɯɺ 

 

ʉʝʨʛʽʡ ʐʝʤʝʪ 

 

ʅɼɯ ʙʽʦʣʦʛʽʾ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ,  

ʧʨ. ɻʘʛʘʨʽʥʘ, 72, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, 49010, opticlab@ukr.net 

 

ʌʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ ʨʦʩʣʠʥ ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʷʢ ʤʝʪʘʙʦʣʽʪʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʘʜʘʧʪʦʛʝʥʥʦʾ ʜʽʾ. ɺʦʜʥʦʯʘʩ ʜʘʥʽ 

ʱʦʜʦ ʟʤʽʥ ʤʝʪʘʙʦʣʽʟʤʫ ʬʝʥʦʣʽʚ ʪʘ ʾʭʥʴʦʾ ʫʯʘʩʪʽ ʫ ʧʨʠʩʪʦʩʫʚʘʥʥʽ ʜʦ 

ʩʪʨʝʩʦʚʦʾ ʜʽʾ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʜʦʩʣʽʜʠʪʠ ʘʜʘʧʪʠʚʥʽ ʟʤʽʥʠ ʬʝʥʦʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ 

ʨʦʩʣʠʥ ʚ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ ʜʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. 

ɿʘ ʪʝʩʪ-ʦʙôʻʢʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʦʨʦʩʪʢʠ ʢʫʢʫʨʫʜʟʠ. ɺ ʫʤʦʚʘʭ 

ʤʦʜʝʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʩʣʽʜʞʫʚʘʣʠ ʜʽʶ ʩʚʠʥʮʶ ʪʘ ʢʘʜʤʽʶ ʷʢ 

ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʟ ʚʠʩʦʢʦʶ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʟʜʘʪʥʽʩʪʶ ʩʪʠʤʫʣʶʚʘʪʠ ʚʽʜʧʦʚʽʜʴ 

ʥʘ ʨʽʚʥʽ ʙʘʛʘʪʴʦʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ. ʇʨʦʨʦʩʪʢʠ ʚʠʨʦʱʫʚʘʣʠ 

ʟʘ ʫʤʦʚ, ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʘʥʪʦʮʽʘʥʦʚʠʭ ʧʽʛʤʝʥʪʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ ʚ ʨʦʩʣʠʥʘʭ ʢʫʢʫʨʫʜʟʠ ʧʝʨʝʚʘʞʘʻ ʮʽʘʥʽʜʠʥ-3-ʛʣʶʢʦʟʠʜ. ɺʠʟʥʘʯʘʣʠ 

ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʢʦʨʝʥʷʭ ʪʘ ʦʢʨʝʤʦ ʫ 2-ʩʤ ʟʦʥʽ ʚʽʜ 

ʤʝʨʠʩʪʝʤʠ, ʚʤʽʩʪ ʘʥʪʦʮʽʘʥʦʚʠʭ ʧʽʛʤʝʥʪʽʚ ʫ ʟʘʛʘʣʴʥʦʤʫ ʦʙôʻʤʽ ʢʦʨʝʥʷ ʪʘ ʫ 

ʧʝʨʠʬʝʨʽʡʥʠʭ ʰʘʨʘʭ ʥʝʨʫʡʥʽʚʥʠʤ ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʚʽʜʙʠʚʘʥʥʷ.  

ʉʢʣʘʜ ʙʽʦʭʨʦʤʽʚ ʫ ʪʢʘʥʠʥʘʭ ʢʦʨʝʥʷ ʽʟ ʚʽʜʤʽʥʥʠʤ ʚʤʽʩʪʦʤ ʧʽʛʤʝʥʪʽʚ 

(ʥʝʧʽʛʤʝʥʪʦʚʘʥʽʡ, ʘʥʪʦʮʽʘʥʦʚʽʡ ʪʘ ʙʫʨʽʡ ʟʦʥʘʭ) ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ in vivo ʟʘ 

ʚʽʜʙʠʚʘʣʴʥʠʤʠ ʪʘ ʢʦʣʦʨʠʤʝʪʨʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʫ ʚʠʜʠʤʦʤʫ 

ʜʽʘʧʘʟʦʥʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʜʽʣʴʥʘ ʽ ʢʦʤʙʽʥʦʚʘʥʘ ʜʽʷ ʤʝʪʘʣʽʚ ʩʧʨʠʯʠʥʷʣʘ ʟʥʘʯʥʽ 

ʟʤʽʥʠ ʫ ʥʘʛʨʦʤʘʜʞʝʥʽ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʫ ʢʦʨʝʥʷʭ ʧʨʦʨʦʩʪʢʽʚ. ɿʘ ʜʽʾ 

ʢʘʜʤʽʶ ʪʝʥʜʝʥʮʽʷ ʟʤʽʥʠ ʚʤʽʩʪʫ ʬʝʥʦʣʽʚ ʫ ʢʽʥʯʠʢʘʭ ʢʦʨʝʥʷ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ 

ʪʽʻʾ, ʷʢʘ ʚʩʪʘʥʦʚʣʝʥʘ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ. ɯʥʰʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ  

ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʠʩʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʢʦʨʝʥʷ ʻ 

ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʙʫʨʦʛʦ ʧʽʛʤʝʥʪʫ, ʭʨʦʤʦʬʦʨʥʘ ʩʠʩʪʝʤʘ ʷʢʦʛʦ ʟʘ ʜʘʥʠʤʠ 

ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʚʽʜʙʠʚʘʥʥʷ ʤʘʻ ʧʦʣʽʤʝʨʥʫ ʧʨʠʨʦʜʫ. ɺʨʘʭʦʚʫʶʯʠ ʙʘʣʘʥʩ 

ʧʨʦ- ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʣʽʬʝʥʦʣʽʚ, ʩʣʽʜ ʧʨʠʧʫʩʪʠʪʠ ʾʭʥʶ 

ʫʯʘʩʪʴ ʫ ʦʢʠʩʥʶʚʘʣʴʥʠʭ ʨʝʘʢʮʽʷʭ, ʷʢʽ ʧʦʩʠʣʶʶʪʴʩʷ ʟʘ ʜʽʾ ʩʪʨʝʩʦʚʠʭ 

ʯʠʥʥʠʢʽʚ. ɼʦʜʘʪʢʦʚʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ ʻ ʚʩʪʘʥʦʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 

ʥʘʛʨʦʤʘʜʞʝʥʥʽ ʘʥʪʦʮʽʘʥʦʚʠʭ ʧʽʛʤʝʥʪʽʚ, ʩʧʨʠʯʠʥʝʥʽ ʜʽʻʶ ʩʚʠʥʮʶ ʪʘ 

ʢʘʜʤʽʶ. ɺʨʘʭʦʚʫʶʯʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʥʪʦʮʽʘʥʽʚ, ʾʭʥʶ 

ʟʜʘʪʥʽʩʪʴ ʭʝʣʘʪʫʚʘʪʠ ʽʦʥʠ ʤʝʪʘʣʽʚ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ 

ʧʽʛʤʝʥʪʘʮʽʾ ʫ ʯʘʩʽ ʪʘ ʾʾ ʣʦʢʘʣʽʟʘʮʽʶ, ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ ʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʮʽʻʾ ʨʝʘʢʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʽ ʟʤʽʥʠ ʬʝʥʦʣʴʥʦʛʦ 

ʦʙʤʽʥʫ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʨʽʟʥʦʙʽʯʥʽ ʘʩʧʝʢʪʠ ʾʭ ʫʯʘʩʪʽ ʫ ʧʨʠʩʪʦʩʫʚʘʥʥʽ 

ʨʦʩʣʠʥ ʜʦ ʜʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. 
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ɺʇʃʀɺ ʌɸʂʊʆʈɯɺ ɿʆɺʅɯʐʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʅɸ ʉʂʃɸɼ 

ʇʆɺɽʈʍʅɽɺʀʍ ʃɯʇɯɼɯɺ ʈʆʉʃʀʅ 

 

ɺ.ʄ. ʐʝʧʝʣʝʥʢʦ  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʧʨ. ɻʘʛʘʨʽʥʘ 72, 

shepelenko@ukr.net 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʮʽʢʘʚʦʶ ʧʨʦʙʣʝʤʦʶ ʫ 

ʟʚ'ʷʟʢʫ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʚʘʞʣʠʚʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʷʢʽ ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ ʫ ʩʢʣʘʜʽ 

ʝʧʽʢʫʪʠʢʫʣʷʨʥʦʛʦ ʣʽʧʽʜʥʦʛʦ ʰʘʨʫ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʠʚʯʝʥʥʽ ʚʣʠʚʫ ʰʢʽʜʣʠʚʠʭ 

ʯʠʥʥʠʢʽʚ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ. 

ʅʘʤʠ ʙʫʣʦ ʚʠʚʯʝʥʦ ʚʧʣʠʚ ʯʠʥʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʩʢʣʘʜ 

ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ ʣʠʩʪʷ ʨʦʩʣʠʥ ʨʦʜʠʥʠ Asteraceae, Cyperaceae, Typhaceaʝ, 

Poaceae.  

ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʘ ʫʤʦʚ ʚʧʣʠʚʫ ʭʣʦʨʙʝʥʟʦʣʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 5, 10 ʪʘ 

15 ʤʛ/ʣ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ ʫ ʨʦʩʣʠʥ 

ʨʦʜʠʥʠ Asteraceae ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʦʢʩʠʢʘʥʪʫ. ʅʘʪʦʤʽʩʪʴ ʜʣʷ 

ʨʦʩʣʠʥ ʨʦʜʠʥʠ Cyperaceae, Typhaceaʝ ʪʘ Poaceae ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʨʠ ʚʧʣʠʚʦʚʽ ʭʣʦʨʙʝʥʟʦʣʫ ʪʽʣʴʢʠ ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʛ/ʣ. 

ʇʨʠ ʚʧʣʠʚʦʚʽ ʭʣʦʨʙʝʥʟʦʣʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʛ/ʣ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʜʦʚʛʦʣʘʥʮʶʛʦʚʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʘʭ 

ʨʦʩʣʠʥ ʨʦʜʠʥʠ Asteraceae, Cyperaceae, Typhaceaʝ ʪʘ ʥʝʟʥʘʯʥʝ ʾʭ ʟʥʠʞʝʥʥʷ ʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʘʭ ʨʦʩʣʠʥ ʨʦʜʠʥʠ Poaceae, ɦ ʦ ʛʦʚʦʨʠʪʴ ʧʨʦ ʣʘʙʽʣʴʥʽʩʪʴ 

ʩʠʩʪʝʤʠ ʝʣʦʥʛʘʮʽʾ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʟʘ ʫʤʦʚ ʚʧʣʠʚʫ ʪʦʢʩʠʢʘʥʪʫ. 

ɼʣʷ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ ʨʦʩʣʠʥ ʨʦʜʠʥʠ Poaceae ʧʦʢʘʟʘʥʦ ʥʘʷʚʥʽʩʪʴ 

ʜʦʚʛʦʣʘʥʮʶʛʦʚʠʭ ʩʧʠʨʪʽʚ ʪʘ ʥʝʟʥʘʯʥʝ ʾʭ ʟʙʽʣʴʰʝʥʥʷ ʟʘ ʫʤʦʚ ʚʧʣʠʚʫ 

ʪʦʢʩʠʢʘʥʪʫ. ɺʽʜʤʽʯʘʻʪʴʩʷ ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʥʘʯʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʜʣʷ 

ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ ʨʦʩʣʠʥ ʨʦʜʠʥʠ Cyperaceae, Typhaceaʝ ʪʘ Poaceae. ɼʣʷ 

ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ ʨʦʩʣʠʥʠ ʨʦʜʠʥʠ Asteraceae ʧʦʢʘʟʘʥʦ ʥʝʟʥʘʯʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ. 

ʋ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʘʭ ʣʠʩʪʷ ʨʦʩʣʠʥ ʨʦʜʠʥʠ Asteraceae, Cyperaceae, 

Typhacea ʪʘ Poaceae ʧʦʢʘʟʘʥʦ ʟʥʘʯʥʝ ʧʨʝʚʘʣʶʚʘʥʥʷ ʥʝʧʘʨʥʠʭ ʘʣʢʘʥʽʚ. ɿʘ 

ʫʤʦʚ ʚʧʣʠʚʫ ʭʣʦʨʙʝʥʟʦʣʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʛ/ʣ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʥʝʧʘʨʥʠʭ ʘʣʢʘʥʽʚ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʘʭ ʨʦʩʣʠʥʠ ʨʦʜʠʥʠ 

Asteraceae, Cyperaceae, Typhacea. ʅʘʪʦʤʽʩʪʴ ʜʣʷ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ ʨʦʩʣʠʥ 

ʨʦʜʠʥʠ Poaceae ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʚʩʽʩʪʫ ʥʝʧʘʨʥʠʭ ʘʣʢʘʥʽʚ ʟʘ ʫʤʦʚ 

ʚʧʣʠʚʫ ʪʦʢʩʠʢʘʥʪʫ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʛʦʚʦʨʷʪʴ ʧʨʦ ʧʨʝʚʘʣʶʚʘʥʥʷ ʜʝʢʘʨʙʦʢʩʠʣʘʪʥʦʛʦ ʰʣʷʭʫ 

ʙʽʦʩʠʥʪʝʟʫ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ ʣʠʩʪʷ ʨʦʩʣʠʥ ʚʠʱʝʥʘʟʚʘʥʠʭ 

ʨʦʜʠʥ, ʧʦʚʥʫ ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʩʘʪʫʨʘʟʥʦʾ ʩʠʩʪʝʤʠ ʙʽʦʩʠʥʪʝʟʫ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʚʝʨʭʥʝʚʠʭ ʣʽʧʽʜʽʚ. 
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ʀʅʊɽʅʉʀɺʅʆʉʊʔ ʇʆʃ ʀ ʇʆʂɸɿɸʊɽʃʀ ʉʀʉʊɽʄʓ 

ɸʅʊʀʆʂʉʀɼɸʅʊʅʆʁ ɿɸʑʀʊʓ ɺ ʆʈɻɸʅɸʍ ʂʈʓʉ ʇʈʀ 

ɺɺɽɼɽʅʀʀ ʍʃʆʈʀɼɸ ʂɸɼʄʀʗ 

 

ʄ.ɻ. ʗʢʦʚʝʥʢʦ, ʉ.ʄ. ʆʭʨʠʤʝʥʢʦ 

 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ʅ.ʂʘʨʘʟʠʥʘ 

ʛ. ʍʘʨʴʢʦʚ, ʧʣ. ʉʚʦʙʦʜʳ, 4, ʝ-mail: Pavel.A.Kaliman@univer.kharkov.ua 

 

 ʇʨʦʮʝʩʩʳ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ (ʇʆʃ) ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ 

ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʤʝʤʙʨʘʥʥʳʭ 

ʩʪʨʫʢʪʫʨ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʜʝʡʩʪʚʠʶ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. ʇʦʩʪʫʧʣʝʥʠʝ ʚ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʘʢʪʠʚʘʮʠʠ ʇʆʃ, ʥʘʢʦʧʣʝʥʠʶ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ ʠ ʨʘʟʚʠʪʠʶ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ. ɸʜʘʧʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ, ʚʢʣʶʯʘʶʱʝʡ ʢʘʢ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʬʝʨʤʝʥʪʳ, ʪʘʢ ʠ  ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ SH-ʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ï ʛʣʫʪʘʪʠʦʥ, 

ʮʠʩʪʝʠʥ ʠ ʜʨ.  ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʥʘʯʘʣʴʥʳʝ ʩʪʘʜʠʠ 

ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʢ ʜʝʡʩʪʚʠʶ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʦʨʛʘʥʥʘʷ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ 

ʭʣʦʨʠʜʘ ʢʘʜʤʠʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʇʆʃ, ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʥʝʙʝʣʢʦʚʳʭ SH-ʛʨʫʧʧ ʚ ʦʨʛʘʥʘʭ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ 

ʮʝʨʫʣʦʧʣʘʟʤʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʨʳʩ ʚ ʨʘʥʥʠʝ (4 ʯʘʩʘ) ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʝ 

(24 ʯʘʩʘ) ʩʨʦʢʠ. 

 ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 1-ʤʝʩʷʯʥʳʝ ʢʨʳʩʳ-ʩʘʤʮʳ ʣʠʥʠʠ ɺʠʩʪʘʨ, 

ʧʦʣʫʯʘʚʰʠʝ ʠʥʲʝʢʮʠʠ ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʜʘ ʢʘʜʤʠʷ ʚ ʜʦʟʝ 1,4 ʤʛ ʥʘ 100 ʛ ʤʘʩʩʳ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʇʆʃ, ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʥʝʙʝʣʢʦʚʳʭ SH-ʛʨʫʧʧ ʦʧʨʝʜʝʣʷʣʠ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʧʝʯʝʥʠ, ʧʦʯʝʢ ʠ ʩʝʨʜʮʘ; ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʮʝʨʫʣʦʧʣʘʟʤʠʥʘ. 

 ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʇʆʃ ʚ ʧʦʯʢʘʭ 

ʢʨʳʩ ʯʝʨʝʟ 4 ʯʘʩʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʭʣʦʨʠʜʘ ʢʘʜʤʠʷ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʩʧʦʥʪʘʥʥʦʛʦ ʠ ʘʩʢʦʨʙʘʪʟʘʚʠʩʠʤʦʛʦ ʇʆʃ ʥʝ ʤʝʥʷʣʘʩʴ ʚ ʦʙʘ ʩʨʦʢʘ ʚʦ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʨʛʘʥʘʭ. ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʣʘʩʴ ʚ 

ʧʝʯʝʥʠ ʠ ʧʦʯʢʘʭ ʯʝʨʝʟ 4 ʯʘʩʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʭʣʦʨʠʜʘ ʢʘʜʤʠʷ, ʯʝʨʝʟ ʩʫʪʢʠ ʚ 

ʧʦʯʢʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʝʝ ʩʥʠʞʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ɺ ʩʝʨʜʮʝ, 

ʥʘʧʨʦʪʠʚ, ʯʝʨʝʟ 24 ʯʘʩʘ ʦʙʥʘʨʫʞʝʥʦ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ 

ʬʝʨʤʝʥʪʘ. ɺ ʵʪʦʪ ʞʝ ʩʨʦʢ ʚ ʩʳʚʦʨʦʪʢʝ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ 

ʮʝʨʫʣʦʧʣʘʟʤʠʥʘ. ɺʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʤ ʭʣʦʨʠʜʘ ʢʘʜʤʠʷ ʚʳʟʳʚʘʣʦ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʥʝʙʝʣʢʦʚʳʭ SH-ʛʨʫʧʧ ʚ ʧʝʯʝʥʠ ʯʝʨʝʟ 4 ʯʘʩʘ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʪʨʘʞʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʢʨʳʩ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʠʦʥʦʚ ʢʘʜʤʠʷ, ʘ ʪʘʢʞʝ 

ʫʯʘʩʪʠʝ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʥʝʢʣʝʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ.   
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ʆʉʆɹʃʀɺʆʉʊɯ ɼɯɰ ɸʄɯʅʆʂʀʉʃʆʊɺʄɯʉʅʀʍ ʇʆʍɯɼʅʀʍ 1,4-

ʅɸʌʊʆʍɯʅʆʅʋ ʅɸ ɸʂʊʀɺʅɯʉʊʔ NA+, K+-ATʌɸɿʀ ɿɸʈʆɼʂɯɺ 

ɺôʖʅɸ 

 

ʆ. ʗʨʝʤʢʝʚʠʯ
1
, ʄ. ʎʝʣʝʚʠʯ, ʉ. ʄʘʥʜʟʠʥʝʮʴ, ʅ. ʄʘʨʥ̔ʮʦʚʘ

1
,  

ɺ. ʃʫʙʝʥʝʮʴ
1
, ɼ. ʉʘʥʘʛʫʨʩʴʢʠʡ 

 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, ʢʘʬʝʜʨʘ ʙʽʦʬʽʟʠʢʠ 

ʪʘ ʙʽʦʽʥʬʦʨʤʘʪʠʢʠ, ʚʫʣ. ɻʨʫʰʝʚʩʴʢʦʛʦ, 4, 79005, ʤ. ʃʴʚʽʚ 

e-mail: mcelevych@yahoo.com 
1
ʂʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʬʘʨʤʘʮʽʾ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʚʫʣ. ʉ. ɹʘʥʜʝʨʠ, 12, 

79013, ʤ. ʃʴʚʽʚ, e-mail: ilʝnkova@polynet.lviv .ua 

 

ʉʠʥʪʝʪʠʯʥʽ N-ʧʦʭʽʜʥʽ 1,4-ʥʘʬʪʦʭʽʥʦʥʫ ʚʦʣʦʜʽʶʪʴ ʥʠʟʴʢʦʶ ʪʦʢʩʠʯʥʽʩʪ,ʁ 

ʧʨʦʷʚʣʷʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʚ ʨʝʘʢʮʽʷʭ ʟ ʧʝʨʦʢʩʠʜʥʠʤʠ ʽ ʘʣʢʽʣʴʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ, 

ʛʘʣʴʤʫʶʪʴ ʦʢʠʩʥʝʥʥʷ ʧʨʠ ʥʘʜʣʠʰʢʦʚʦʤʫ ʡ ʥʠʟʴʢʦʤʫ ʪʠʩʢʫ ʆ2, ʯʘʩʪʢʦʚʦ 

ʟʘʭʠʱʘʶʪʴ ʣʽʧʽʜʠ ʧʨʠ ʛʽʧʦʢʩʽʾ ʡ ʧʨʠ ʥʝʙʝʟʧʝʮʽ ʚʠʥʠʢʥʝʥʥʷ ʽʥʬʘʨʢʪʫ. 

ʆʩʢʽʣʴʢʠ ʟʘʨʦʜʢʠ ʨʠʙ ʫ ʧʝʨʽʦʜ ʨʘʥʥʴʦʛʦ ʝʤʙʨʽʦʛʝʥʝʟʫ ʻ ʘʜʝʢʚʘʪʥʦʶ ʪʝʩʪ-

ʩʠʩʪʝʤʦʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ 

ʦʨʛʘʥʽʟʤʠ, ʤʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʟôʷʩʫʚʘʥʥʽ ʚʧʣʠʚʫ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ 

ʧʦʭʽʜʥʠʭ ʘʣʘʥʽʥʫ ʪʘ ʛʽʩʪʠʜʠʥʫ (ʢʘʣʽʻʚʽ ʩʦʣʽ 2-ʘʤʽʥʦʢʠʩʣʦʪ-(ɓ-N-(2-ʭʣʦʨ-1,4-

ʥʘʬʪʦʭʽʥʦʥʫ)) ʥʘ ʘʢʪʠʚʥʽʩʪʴ Na
+
, K

+
-ATʌʘʟʠ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ (2, 

16, 64, 256, 1052 ʙʣʘʩʪʦʤʝʨʽʚ). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ ʘʣʘʥʽʥ- ʪʘ 

ʛʽʩʪʠʜʠʥʚʤʽʩʥʽ ʧʦʭʽʜʥʽ 1,4-ʥʘʬʪʦʭʽʥʦʥʫ (10
-3
, 10

-5
õ10

-9 
ʄ) ʚʧʨʦʜʦʚʞ ʨʘʥʥʴʦʛʦ 

ʝʤʙʨʽʦʛʝʥʝʟʫ ʚʝʜʫʪʴ ʜʦ ʚʠʨʘʞʝʥʠʭ ʜʦʟʦʟʘʣʝʞʥʠʡ ʟʤʽʥ ʘʢʪʠʚʥʦʩʪʽ Na
+
, ʂ

+
-

ɸʊʌʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ɿʘʣʝʞʥʽʩʪʴ ʟʤʽʥ ɸʊʌʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʠ 

ʜʽʾ ʘʣʘʥʽʥʚʤʽʩʥʦʛʦ ʧʦʭʽʜʥʦʛʦ ʥʘʙʫʚʘʣʠ ʚʠʨʘʞʝʥʦʛʦ ʛʽʧʝʨʙʦʣʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, 

ʪʦʜʽ ʷʢ ʟʘ ʫʤʦʚ ʚʧʣʠʚʫ ʛʽʩʪʠʜʠʥʫ ʥʝ ʤʘʣʠ ʯʽʪʢʦ ʚʠʨʘʞʝʥʦʾ ʪʝʥʜʝʥʮʽʾ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʽʷ ʧʦʭʽʜʥʦʛʦ ʘʣʘʥʽʥʫ ʚ ʫʩʽʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʧʨʠʟʚʦʜʠʣʘ ʜʦ 

ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʛʦ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʽʻʶ 

ʧʦʭʽʜʥʦʛʦ ʛʽʩʪʠʜʠʥʫ. ʆʜʥʘʢ, ʥʘ ʩʪʘʜʽʾ 1052 ʙʣʘʩʪʦʤʝʨʽʚ, ʷʢ ʧʨʠ ʜʽʾ ʧʦʭʽʜʥʠʭ 

ʘʣʘʥʽʥʫ, ʪʘʢ ʽ ʛʽʩʪʠʜʠʥʫ (10
-9 
ʄ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ 

ɸʊʌʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ 17,3Ñ0,3 ʽ 20,3Ñ0,9% ʚʽʜʧʦʚʽʜʥʦ. ɺʽʜʦʤʦ, ʱʦ ʥʘ ʮʽʡ 

ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʧʘʜʘʻ ʤʽʪʦʪʠʯʥʠʡ ʽʥʜʝʢʩ ʽ ʟʨʦʩʪʘʻ ʤʦʨʬʦʛʝʥʝʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʷʜʝʨ, ʘ ʚʩʽ ʙʽʦʩʠʥʪʝʪʠʯʥʽ ʧʨʦʮʝʩʠ ʚʠʤʘʛʘʶʪʴ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʧʫʣʽʚ ʤʘʢʨʦʝʨʛʽʚ. 

ʁʤʦʚʽʨʥʦ, ʚ ʮʝʡ ʧʝʨʽʦʜ ʧʨʦʭʦʜʠʪʴ ʧʦʣʝʛʰʝʥʝ ʚʢʣʶʯʝʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʚʤʽʩʥʠʭ 

ʧʦʭʽʜʥʠʭ ʚ ʙʽʦʩʠʥʪʝʪʠʯʥʽ ʧʨʦʮʝʩʠ ʟʘʨʦʜʢʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʯʘʩʪʢʦʚʦʛʦ 

ʘʢʪʠʚʫʚʘʥʥʷ ɸʊʌʘʟʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʤʽʥʦʢʠʩʣʦʪʥʽ ʧʦʭʽʜʥʽ 1,4-ʥʘʬʪʦʭʽʥʦʥʫ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʜʦʟʦʟʘʣʝʞʥʠʭ (ʧʦʟʠʪʠʚʥʠʭ) ʤʦʜʫʣʷʪʦʨʽʚ Na
+
, ʂ

+
-

ʘʢʪʠʚʦʚʘʥʦʛʦ Mg
2+

-ʟʘʣʝʞʥʦʛʦ ʛʽʜʨʦʣʽʟʫ ɸʊʌ ʟʘʨʦʜʢʽʚ, ʦʜʥʘʢ ʤʝʭʘʥʽʟʤ ʾʭʥʴʦʾ 

ʜʽʾ ʦʩʪʘʪʦʯʥʦ ʥʝ ʟôʷʩʦʚʘʥʠʡ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ in vivo. 

mailto:mcelevych@yahoo.com
mailto:ilеnkova@polynet.lviv.ua
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ʈɽʏʆɺʀʅʀ - ʇɸʈɸɸʄɯʅʆɹɽʅɿʆʃʊɯʆʉʋʃʔʌʆʅɸʊʋ ʅɸʊʈɯʖ 

 

ʆ. ʗʨʝʤʢʝʚʠʯ,
  
ʄ. ʎʝʣʝʚʠʯ

1
, C. ʄʘʥʜʟʠʥʝʮʴ

1
, ɺ. ʅʦʚʽʢʦʚ,  

ɺ. ʃʫʙʝʥʝʮʴ, ɼ. ʉʘʥʘʛʫʨʩʴʢʠʡ
1 

 

ʂʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʬʘʨʤʘʮʽʾ ʪʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʚʫʣ. ʉ. ɹʘʥʜʝʨʠ, 12, ʃʴʚʽʚ, 79013, e-mail: ilʝnkova@polynet.lviv.ua  
1
ʂʘʬʝʜʨʘ ʙʽʦʬʽʟʠʢʠ ʪʘ ʙʽʦʽʥʬʦʨʤʘʪʠʢʠ, ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, ʚʫʣ. ɻʨʫʰʝʚʩʴʢʦʛʦ 4, ʃʴʚʽʚ, 79005 

 

ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʭʽʤʽʾ ʩʽʨʢʦʚʤʽʩʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ 

ʟʫʤʦʚʣʝʥʠʡ ʾʭ ʚʘʞʣʠʚʠʤ ʥʘʫʢʦʚʠʤ ʪʘ ʧʨʘʢʪʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ. ʉʝʨʝʜ ʥʠʭ 

ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʝʩʪʝʨʠ ʪʽʦʩʫʣʴʬʦʢʠʩʣʦʪ ʟʘʛʘʣʴʥʦʾ ʬʦʨʤʫʣʠ 

RSO2SR', ʟʦʢʨʝʤʘ ʧʘʨʘʘʤʽʥʦʙʝʥʟʦʣʪʽʦʩʫʣʴʬʦʥʘʪ ʥʘʪʨʽʶ. ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ 

ʨʝʘʢʮʽʡʥʽʡ ʟʜʘʪʥʦʩʪʽ ʪʘ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʪʽʦʩʫʣʴʬʦʥʘʪʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʷʢ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ, ʧʝʩʪʠʮʠʜʠ, ʢʦʥʩʝʨʚʘʥʪʠ ʬʨʫʢʪʽʚ ʪʘ ʦʚʦʯʽʚ, 

ʙʽʦʮʠʜʠ ʜʣʷ ʟʘʭʠʩʪʫ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜ ʙʽʦʧʦʰʢʦʜʞʝʥʴ. ɺʦʥʠ ʧʨʦʷʚʣʷʶʪʴ 

ʥʘʜʟʚʠʯʘʡʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʦʾ ʜʽʾ, ʤʘʶʪʴ  ʚʠʱʫ ʘʥʪʠʤʽʢʨʦʙʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʽ ʻ ʩʪʘʙʽʣʴʥʽʰʠʤʠ, ʥʽʞ ʾʭ ʙʣʠʟʴʢʠʡ ʘʥʘʣʦʛ  ʧʨʠʨʦʜʥʠʡ ʘʥʪʠʙʽʦʪʠʢ 

ʘʣʽʮʠʥ ï  ʜʽʶʯʘ ʩʫʙʩʪʘʥʮʽʷ ʯʘʩʥʠʢʫ (Allium sativum L.). 

ʆʩʢʽʣʴʢʠ ʟʘʨʦʜʢʠ ʚôʶʥʘ Misgurnus fossilis L. ʚ ʧʝʨʽʦʜ ʨʘʥʥʴʦʛʦ 

ʝʤʙʨʽʦʛʝʥʝʟʫ ʻ ʟʨʫʯʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ, ʪʦʤʫ ʤʝʪʘ ʨʦʙʦʪʠ 

ʧʦʣʷʛʘʣʘ ʫ ʟôʷʩʫʚʘʥʥʽ ʚʧʣʠʚʫ ʧʘʨʘʘʤʽʥʦʙʝʥʟʦʣʪʽʦʩʫʣʴʬʦʥʘʪʫ ʥʘʪʨʽʶ ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 10
-3 
ʛ/ʤʣ ʥʘ ʜʝʷʢʽ ʘʩʧʝʢʪʠ ʨʝʘʢʮʽʾ ʤʝʤʙʨʘʥ ʮʠʭ ʟʘʨʦʜʢʽʚ, 

ʟʦʢʨʝʤʘ, ʥʘ ʪʨʘʥʩʤʝʤʙʨʘʥʥʠʡ ʧʦʪʝʥʮʽʘʣ (ʊʄʇ) ʟʘʨʦʜʢʽʚ ʚôʶʥʘ ʚʧʨʦʜʦʚʞ 

ʧʝʨʰʠʭ ʧʦʜʽʣʽʚ ʙʣʘʩʪʦʤʝʨʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, 

ʱʦ ʧʽʜ ʯʘʩ ʥʝʧʝʨʝʨʚʥʦʾ  ʨʝʻʩʪʨʘʮʽʾ ʊʄʇ ʫ ʤʦʤʝʥʪ ʨʘʥʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʨʦʜʢʽʚ 

ʚôʶʥʘ ʷʢ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʨʦʟʯʠʥʽ, ʪʘʢ ʽ ʚ ʜʦʩʣʽʜʥʦʤʫ ʨʦʟʯʠʥʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ 

ʧʝʨʽʦʜʠʯʥʽ ʟʤʽʥʠ ʡʦʛʦ ʨʽʚʥʷ, ʷʢʽ ʙʫʣʠ ʩʠʥʭʨʦʥʥʽ ʟ ʮʠʢʣʘʤʠ ʢʣʽʪʠʥʥʦʛʦ ʧʦʜʽʣʫ 

ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʨʠʪʤʫ ʢʦʣʠʚʘʥʴ, ʭʦʯʘ ʩʧʦʩʪʝʨʽʛʘʚʩ̫ ʜʝʷʢʠʡ ʟʩʫʚ ʫ ʥʘʨʦʩʪʘʥʥʽ 

ʤʘʢʩʠʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʨʽʚʥʷ ʊʄʇ. ʇʝʨʽʦʜ ʪʘ ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʤʝʤʙʨʘʥʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʙʫʚ ʙʣʠʟʴʢʠʤ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʫ ʢʦʥʪʨʦʣʽ ʥʘ ʧʝʨʰʠʭ ʜʚʦʭ ʧʦʜʽʣʘʭ 

(2-4 ʙʣʘʩʪʦʤʝʨʠ),  ʘ ʫ ʥʘʩʪʫʧʥʠʭ ʧʦʜʽʣʘʭ (ʚʽʜ 8 ʙʣʘʩʪʦʤʝʨʽʚ) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʧʦʤʽʪʥʝ ʟʥʠʞʝʥʥʷ  ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ, ʟʤʝʥʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʩʪʨʦʛʦʾ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʢʦʣʠʚʘʥʴ ʊʄʇ. ʅʝ ʚʠʢʣʶʯʥʦ, ʱʦ ʧʽʜ ʯʘʩ ʜʽʾ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʦ ʾʨʝʯʦʚʠʥʠ ʧʘʨʘʘʤʽʥʦʙʝʥʟʦʣʪʽʦʩʫʣʴʬʦʥʘʪ ʥʘʪʨʽʶ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10
-3 

ʛ/ʤʣ ʚʽʜʙʫʚʘʶʪʴʩʷ ʯʘʩʪʢʦʚʽ ʧʦʨʫʰʝʥʥʷ ʽʦʥʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʫ 

ʤʝʤʙʨʘʥʘʭ, ʤʦʞʣʠʚʦ, ʧʦʚôʷʟʘʥʠʭ ʟ ʙʽʦʩʠʥʪʝʪʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʷʢʝ ʽ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʜʠʥʘʤʽʮʽ ʊʄʇ. 

ʈʦʙʦʪʘ ʚʠʢʦʥʫʚʘʣʘʩʷ ʟʘ ʧʽʜʪʨʠʤʢʠ ɼʌʌɼ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ ˉ 25.5/075. 
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1
 

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ
1
, ʂʝʨʯʝʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʤʦʨʩʴʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. E-mail: malik-marina@yandex.ru 

 

ɯʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʦʤʠʩʣʦʚʽ ʩʪʽʯʥʽ ʚʦʜʠ, ʚʠʢʠʜʠ 

ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʨʫʡʥʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽ ʙʽʦʮʝʥʦʟʥʽ ʢʦʤʧʣʝʢʩʠ. ɹʽʣʴʰʽʩʪʴ 

ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʚʠʢʣʠʢʘʶʪʴ ʟʤʽʥʠ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ 

ʙʽʦʩʠʩʪʝʤ. ɼʽʷ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʙʘʛʘʪʦʬʘʢʪʦʨʥʘ ʽ ʚʠʢʣʠʢʘʻ ʩʫʪʪʻʚʽ 

ʧʦʨʫʰʝʥʥʷ, ʟʦʢʨʝʤʘ, ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʚ ʢʣʽʪʠʥʘʭ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʘʨʢʝʨʽʚ, ʷʢʽ ʘʜʝʢʚʘʪʥʦ ʪʘ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʥ ʢʣʽʪʠʥ, ʜʘʶʪʴ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʫʰʢʦʜʞʫʶʯʠ ʝʬʝʢʪʠ ʪʦʢʩʠʢʘʥʪʽʚ ʪʘ ʨʦʟʨʦʙʠʪʠ 

ʟʘʭʦʜʠ ʢʦʤʧʝʥʩʘʮʽʾ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʧʦʨʫʰʝʥʴ. 

ɸʩʪʨʦʮʠʪʠ ï ʥʘʜʟʚʠʯʘʡʥʦ ʯʫʪʪʻʚʽ ʜʦ ʜʽʾ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʽ ʚʦʣʦʜʽʶʪʴ 

ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ. ɻʣʽʘʣʴʥʠʡ ʬʽʙʨʽʣʣʷʨʥʠʡ ʢʠʩʣʠʡ ʙʽʣʦʢ (ɻʌʂɹ) ï ʦʩʥʦʚʥʠʡ ʢʦʤʧʦʥʝʥʪ 

ʮʠʪʦʩʢʝʣʝʪʫ ʘʩʪʨʦʮʠʪʽʚ ʪʘ ʩʧʝʮʠʬʽʯʥʠʡ ʤʘʨʢʝʨ.  ʟʤʽʥʠ ʝʢʩʧʨʝʩʽʾ ɻʌʂɹ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʧʦʨʫʰʝʥʥʷ  ʥʝʨʚʦʚʦʾ ʪʢʘʥʠʥʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʧʨʦʤʽʞʥʠʭ ʬʽʣʘʤʝʥʪʽʚ ʘʩʪʨʦʮʠʪʽʚ ʚ 

ʤʦʟʢʫ ʧʣʽʪʢʠ ʟʚʠʯʘʡʥʦʾ (Rutilus rutilus), ʢʨʘʩʥʦʧʽʨʢʠ ʟʚʠʯʘʡʥʦʾ (Scardinius 

erytrophtalmys) ʪʘ ʙʠʯʢʘ ʧʽʩʦʯʥʠʢʘ (Neogobius fluvialitis)   ʽʟ ʟʘʙʨʫʜʥʝʥʦʾ ʜʽʣʷʥʢʠ ʨ. 

ʉʘʤʘʨʘ ɼʥʽʧʨʦʚʩʴʢʘ (ʩʢʠʜʠ ʭʽʤʽʯʥʠʭ, ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʟʘʙʨʫʜʥʝʥʽ ʩʪʦʢʠ) 

ʽ ʫʤʦʚʥʦ ʯʠʩʪʦʾ ʘʢʚʘʪʦʨʽʾ ʨ. ɺʦʨʩʢʣʘ (ʽʭʪʽʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ). ʋ ʤʦʟʢʫ ʨʠʙ ʽʟ 

ʟʘʙʨʫʜʥʝʥʦʛʦ ʨʝʛʽʦʥʫ ʚʠʟʥʘʯʝʥʽ ʚʩʽ ʦʟʥʘʢʠ ʘʩʪʨʦʛʣʽʦʟʫ. ɺʤʽʩʪ ɻʌʂɹ ʙʫʚ ʟʥʘʯʥʦ 

ʚʠʱʠʡ (ʥʘ 72ï95 %) ʟʘ ʚʽʜʧʦʚʽʜʥʠʡ ʫ ʤʦʟʢʫ ʨʠʙ ʟ ʫʤʦʚʥʦ ʯʠʩʪʦʛʦ ʨʝʛʽʦʥʫ. ʂʨʽʤ ʪʦʛʦ, 

ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʜʝʛʨʘʜʦʚʘʥʠʭ ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʬʨʘʛʤʝʥʪʽʚ 

ʮʴʦʛʦ ʙʽʣʢʫ, ʱʦ ʪʘʢʦʞ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʫʪʪʻʚʽ ʧʦʨʫʰʝʥʥʷ ʚ ʤʦʟʢʫ. 

ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ, ʚʽʜʤʽʯʝʥʦ ʭʘʨʘʢʪʝʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʜʝʛʨʘʜʦʚʘʥʠʭ ʧʦʣʽʧʝʧʪʠʜʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʮʴʦʛʦ ʙʽʣʢʫ ʫ ʤʦʟʢʫ. ɺʤʽʩʪ ʢʽʥʮʝʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ (ʇʆʃ) ʚ ʪʢʘʥʠʥʽ ʤʦʟʢʫ ʧʽʩʣʷ ʚʧʣʠʚʫ 

ʨʦʟʯʠʥʥʠʢʽʚ ʧʦʢʘʟʘʚ ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʨʦʟʚʠʪʢʫ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ. ʇʦʢʘʟʥʠʢʠ 

ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʮʠʪʦʩʢʝʣʝʪʥʠʭ ʟʤʽʥ ʤʘʣʠ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ (r = 0,79) 

ʤʽʞ ʛʨʫʧʘʤʠ ʽʟ ʨ. ʉʘʤʘʨʘ ʽ ʨ. ɺʦʨʩʢʣʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʢʦʥʣʠʚʦ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʠʷʚʣʝʥʽ ʥʘʤʠ 

ʮʠʪʦʩʢʝʣʝʪʥʽ ʧʝʨʝʙʫʜʦʚʠ ʭʘʨʘʢʪʝʨʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʜʦʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʨʛʘʥʽʟʤ, ʽ ʜʘʶʪʴ ʟʤʦʛʫ 

ʨʦʟʛʣʷʜʘʪʠ ʾʭ, ʚ ʷʢʦʩʪʽ ʥʘʜʽʡʥʦʛʦ ʪʘ ʜʦʩʪʦʚʽʨʥʦʛʦ ʤʘʨʢʝʨʫ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ 

ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʟʯʠʥʥʠʢʽʚ. 



 

ñɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʙʽʦʭʽʤʽʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾò, 30-31 ʞʦʚʪʥʷ 2008 ʨ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ, ʋʢʨʘʾʥʘ 

122 

ʇʈɽʀʄʋʑɽʉʊɺɸ ʉɽʃɽʂʎʀʀ ʇɸʈ ɼʆʅʆʈ-ʈɽʎɽʇʀɽʅʊ ʇʆ 

ɸʅʊʀɻɽʅɸʄ II  ʂʃɸʉʉɸ HLA -DR 

 

ʊʘʰʝʚʩʢʘʷ ʅ., ʅʝʜʟʚʝʮʢʠʡ ɺ.ʉ. 

 

ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʇʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʙʦʣʴʥʳʭ ʩ ʪʝʨʤʠʥʘʣʴʥʦʡ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ (ʊʍʇʅ) ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʧʦʯʢʠ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʩʘʜʢʠ ʧʦʯʢʠ, ʦʩʪʘʝʪʩʷ ʦʩʪʨʦʝ ʠ ʭʨʦʥʠʯʝʩʢʦʝ ʦʪʪʦʨʞʝʥʠʝ 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ. ʆʩʦʙʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʨʦʣʴ ʧʨʠ ʧʝʨʝʩʘʜʢʘʭ ʨʦʜʩʪʚʝʥʥʳʭ ʠ 

ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ ʠʛʨʘʝʪ ʨʝʛʠʦʥ HLA (Human Leucocyte 

Antigens). ɺʳʨʘʞʝʥʥʘʷ ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ ʠ ʧʦʣʠʤʦʨʬʠʟʤ ʩʠʩʪʝʤʳ 

HLA ʦʧʨʝʜʝʣʷʶʪ ʝʝ ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʮʝʣʦʩʪʥʦʩʪʠ ʠ 

ʧʦʜʜʝʨʞʘʥʠʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʦʨʛʘʥʠʟʤʘ. ɻʝʥʳ ʠʣʠ ʣʦʢʫʩʳ 

ʩʠʩʪʝʤʳ HLA ʩʦʩʪʦʷʪ ʠʟ 3 ʨʝʛʠʦʥʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʝ 

ʧʨʦʜʫʢʪʳ ʠ ʬʫʥʢʮʠʠ. 

 ɺ ʠʥʠʮʠʘʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʳʝ ʘʥʪʠʛʝʥʳ 

ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʤʦʣʝʢʫʣʳ ʢʣʘʩʩʘ II. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʠʪʝʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʝʨʝʩʘʞʝʥʥʦʡ ʧʦʯʢʠ ʷʚʣʷʝʪʩʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʜʦʥʦʨʘ ʠ ʨʝʮʠʧʠʝʥʪʘ ʧʦ HLA-ʘʥʪʠʛʝʥʘʤ I ( HLA-A ʠ -B) ʠ  II  

ʢʣʘʩʩʦʚ (HLA-DR). ɺʩʣʝʜʩʪʚʠʝ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ʧʦʜʙʦʨ ʧʦ HLA ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʪʨʫʜʥʫʶ ʟʘʜʘʯʫ, ʥʝʞʝʣʠ 

ʧʦʜʙʦʨ ʪʨʘʥʩʧʣʘʥʪʘʪʦʚ, ʩʦʚʤʝʩʪʠʤʳʭ ʧʦ ʛʨʫʧʧʦʚʳʤ ʘʥʪʠʛʝʥʘʤ ʩʠʩʪʝʤʳ 

ɸɺʆ, ʧʦʣʠʤʦʨʬʠʟʤ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢ. 

 ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʠ ʦʮʝʥʢʘ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʝʣʝʢʮʠʠ ʧʦ ʘʥʪʠʛʝʥʘʤ II  ʢʣʘʩʩʘ HLA-DR, ʦʧʨʝʜʝʣʷʝʤʳʭ 

ʤʝʪʦʜʦʤ ɼʅʂ-ʪʠʧʠʨʦʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʣʝʢʮʠʝʡ ʧʦ ʘʥʪʠʛʝʥʘʤ I ʢʣʘʩʩʘ 

HLA( ɸ ʠ ɺ ʣʦʢʫʩʳ). ʇʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ 189 ʨʝʮʠʧʠʝʥʪʦʚ ʩ ʊʍʇʅ ʠ 65 

ʜʦʥʦʨʦʚ. ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʇʎʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ ʜʣʷ HLA ɼʅʂ-ʪʠʧʠʨʦʚʘʥʠʷ (ʅʇʌ  ñɼʅʂ-

ʪʝʭʥʦʣʦʛʠʷò,  ʈʦʩʩʠʷ, ʄʦʩʢʚʘ). 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ 

ʧʦʜʙʦʨʘ ʧʘʨ ʜʦʥʦʨ-ʨʝʮʠʧʠʝʥʪ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʦʙʣʘʜʘʝʪ 

ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ, ʧʦʜʙʦʨ ʧʦ ʘʥʪʠʛʝʥʘʤ HLA-

DR ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʝʥ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʝʣʝʢʮʠʶ ʪʦʣʴʢʦ ʧʦ ʜʚʫʤ 

ʘʥʪʠʛʝʥʘʤ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ  ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ  

ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʝʣʝʢʮʠʠ ʧʦ ʘʥʪʠʛʝʥʘʤ II  ʢʣʘʩʩʘ HLA-DR, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʩʧʝʰʥʦʡ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ. 
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ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ʀʄʄʆɹʀʃʀɿʆɺɸʅʅʓʍ ʃʀɻɸʅɼʆɺ 

 ʉ ʂʃɽʊʂʆʁ, ʂɸʂ ʅɸʏɸʃʔʅʓʁ ʉʀɻʅɸʃ ʕʂʉʇʈɽʉʉʀʀ 

ʀʅɼʋʎʀʈʋɽʄʓʍ ɻɽʅʆɺ ʕʋʂɸʈʀʆʊ 

 

Cʘʭʥʶʢ ʆ.ʅ., ʄʦʠʩʝʝʚʘ ɸ.ɺ., ʇʝʥʯʫʢ ʖ.ʅ., ʂʘʨʧʦʚ ɸ. ɺ.  

 

ɻʇ çʎʝʥʪʨ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚè, ʂʠʝʚ, ʋʢʨʘʠʥʘ  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʠʱʝʚʳʭ  ʪʝʭʥʦʣʦʛʠʡ, ʂʠʝʚ, ʋʢʨʘʠʥʘ 

ɽ-mail: ibcd@ukrpost.ua 

 

 ɻʝʥʳ ʠʥʪʝʨʬʝʨʦʥʦʚ (ʀʌʅ) ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ ʧʨʠʤʝʨʦʤ 

ʠʥʜʫʮʠʨʫʝʤʳʭ ʛʝʥʦʚ ʵʫʢʘʨʠʦʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʤʦʣʝʢʫʣʷʨʥʳʡ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʠʥʜʫʢʪʦʨʦʚ ʀʌʅ ʦʩʪʘʝʪʩʷ 

ʥʝʚʳʷʩʥʝʥʥʳʤ. ʊʘʢ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʚʦʧʨʦʩʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʤʦʣʝʢʫʣ ʠʥʜʫʢʪʦʨʘ ʚ ʩʨʝʜʠʥʫ ʢʣʝʪʢʠ ʜʣʷ ʚʢʣʶʯʝʥʠʷ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʀʌʅ.  

 ʈʘʥʝʝ (Karpov, 1998; 1999) ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʛʠʧʦʪʝʟʘ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʡ ʢʦʥʪʘʢʪ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʠʥʜʫʢʪʦʨʦʚ ɯʌʅ 

(ʚʢʣʶʯʘʷ ʜʚʫʩʧʠʨʘʣʴʥʳʝ ʨʠʙʦʧʦʣʠʥʫʢʣʝʦʪʠʜʳ, ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʣʠʘʥʠʦʥʳ ʠ 

ʚʠʨʫʩʳ) ʩ ʢʣʝʪʢʦʡ ʚʳʟʳʚʘʶʪ ʣʦʢʘʣʴʥʫʶ ʜʝʬʦʨʤʘʮʠʶ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ; 

ʪʘʢʘʷ ʜʝʬʦʨʤʘʮʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʧʝʨʚʳʤ ʟʚʝʥʦʤ ʚ 

ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʘ ʢ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʀʌʅ.  

 ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʛʠʧʦʪʝʟʳ 

ʠʩʩʣʝʜʦʚʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʜʚʫʩʧʠʨʘʣʴʥʳʭ ʈʅʂ (ʜʩʈʅʂ) ʠ ʢʦʤʧʣʝʢʩʦʚ 

ʦʜʥʦʩʧʠʨʘʣʴʥʦʡ ʈʅʂ ʩ ʪʠʣʦʨʦʥʦʤ, ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʥʘ ʥʝʨʘʩʪʚʦʨʠʤʳʭ 

ʥʦʩʠʪʝʣʷʭ, ʚʳʟʳʚʘʪʴ ʧʨʦʜʫʢʮʠʶ ʀʌʅ in vitro ʚ ʢʫʣʴʪʫʨʝ ʣʝʡʢʦʮʠʪʦʚ 

ʯʝʣʦʚʝʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʢʦʥʪʘʢʪʘ 

ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʠʥʜʫʢʪʦʨʦʚ ʩ ʢʣʝʪʢʘʤʠ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ 

ʀʌʅ. ʇʨʠ ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʥʜʫʢʮʠʠ ʤʘʣʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʘʢʦʚʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʥʝʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʠʥʜʫʢʪʦʨʦʚ ʥʫʢʣʝʠʥʦʚʦʡ ʧʨʠʨʦʜʳ. C ʫʯʝʪʦʤ 

ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʝʝ ʜʘʥʥʳʭ ʘʪʦʤʥʦ-ʩʠʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʷʭ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʥʪʘʢʪʦʚ ʢʣʝʪʦʢ ʩ 

ʯʘʩʪʠʮʘʤʠ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʠʥʜʫʢʪʦʨʦʚ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ 

ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʜʘʯʠ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʢ ʛʝʥʘʤ ʀʌʅ.  
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ʀɿʄɽʅɽʅʀʗ ʋʉʃʆɺʅʆ - ʈɽʌʃɽʂʊʆʈʅʆʁ ʇɸʄʗʊʀ   ɺ 

ʇʈʆʎɽʉʉɽ ʌʆʈʄʀʈʆɺɸʅʀʗ   ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ 

ʇʉʀʍʆɿɸ 

 

ɸ.ʃ. ɼʨʦʟʜʦʚ, ɸ.ʅ. ʂʫʰʥʠʨ, ʆ.ʉ. ʂʦʰʝʣʝʚ 

 

ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ  ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ 

 

ʀʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʧʨʦʮʝʩʩʦʚ ʧʦʚʝʜʝʥʠʷ, ʧʘʤʷʪʠ ʠ ʤʝʭʘʥʠʟʤʦʚ ʠʭ 

ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʎʅʉ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʦ ʤʦʟʛʝ.    

ʎʝʣʴʶ  ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ  ʠʟʫʯʝʥʠʝ   ʚʣʠʷʥʠʷ ʩʠʜʥʦʢʘʨʙʘ ʥʘ 

ʧʨʦʮʝʩʩʳ  ʫʩʣʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʦʡ ʧʘʤʷʪʠ  ʧʨʠ  ʝʛʦ ʧʦʜʦʩʪʨʦʤ  ʚʚʝʜʝʥʠʠ ʥʘ 

ʵʪʘʧʘʭ   ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ  ʩʦʩʪʦʷʥʠʷ ʤʦʟʛʘ. 

 ʈʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʥʘ  112 ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩʘʭ ʣʠʥʠʠ ɺʠʩʪʘʨ, ʤʘʩʩʦʡ  180,0-

230,0 ʛ. ɼʣʷ  ʬʦʨʤʠʨʦʚʘʥʠʷ   ʫʩʪʦʡʯʠʚʦʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʟʛʘ  

ʢʨʳʩʘʤ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 14 ʩʫʪʦʢ ( ʧʦ 6 ʜʥʝʡ ʚ ʥʝʜʝʣʶ ) 2 

ʨʘʟʘ ʚ ʜʝʥʴ  ʚʚʦʜʠʣʠ ʩʠʜʥʦʢʘʨʙ ʚ ʜʦʟʝ 5 ʤʛ/ʢʛ ʤʘʩʩʳ. ɾʠʚʦʪʥʳʤ  

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ  ʚʚʦʜʠʣʠ ʠʟʦʪʦʥʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ  ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ.     

  ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ,   ʯʪʦ  ʧʨʠ ʧʝʨʚʦʤ ʧʨʠʤʝʥʝʥʠʠ 

ʩʠʜʥʦʢʘʨʙʘ  ʚ ʧʝʨʚʦʡ ʩʝʩʩʠʠ ʦʙʫʯʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ ʜʦʩʪʦʚʝʨʥʦ  ʩʦʢʨʘʱʘʣʩʷ 

ʣʘʪʝʥʪʥʳʡ ʧʝʨʠʦʜ ʋʈɸʀ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ  ʦʙ ʫʣʫʯʰʝʥʠʠ ʚʳʧʦʣʥʝʥʠʷ  

ʫʩʣʦʚʥʦʡ ʨʝʘʢʮʠʠ. 

ʅʘ ʪʨʝʪʴʠ ʩʫʪʢʠ  ʧʨʠʤʝʥʝʥʠʷ ʩʠʜʥʦʢʘʨʙʘ ʚʨʝʤʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ   

ʫʩʣʦʚʥʦʛʦ ʘʢʪʠʚʥʦ-ʦʙʦʨʦʥʠʪʝʣʴʥʦʛʦ ʥʘʚʳʢʘ, ʜʦ ʧʨʠʤʝʥʝʥʠʷ ʩʠʜʥʦʢʘʨʙʘ, ʥʝ 

ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʷ. ʉʫʤʤʘ ʯʠʩʣʘ  ʦʰʠʙʦʢ ʠ ʧʦʜʢʨʝʧʣʝʥʠʡ  ʩʦʩʪʘʚʣʷʣʘ  

9,7%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ  ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʦʙʫʯʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ.  

ʉʜʚʠʛʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ  ʥʘ  ʧʨʦʪʷʞʝʥʠʠ 14 ʩʫʪʦʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ  

ʫʩʪʦʡʯʠʚʦʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʟʛʘ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʘʢ 

ʫʩʢʦʨʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥʛʨʘʤʤ ʫʩʣʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʦʡ ʧʘʤʷʪʠ, 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʢʦʪʦʨʳʭ, ʥʘʯʠʥʘʷ ʩ  7 ʩʫʪʦʢ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ  ʩʠʜʥʦʢʘʨʙʘ ʥʘ ʞʠʚʦʪʥʳʭ.  
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ʃ.ʄ. ɸʚʨʘʤʝʥʢʦ, ɺ.ɺ. ɹʽʣʦʟʫʙ 

 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ  ʜʝʨʞʘʚʥʘ  ʤʝʜʠʯʥʘ  ʘʢʘʜʝʤʽʷ 

 

ɼʘʥʘ  ʤʝʪʦʜʠʢʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʤʝʜʠʮʠʥʠ, ʟʦʢʨʝʤʘ, ʜʦ ʚʠʤʽʨʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʦʚʽ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʤʘʪʝʨʽʘʣʽʚ ʦʩʦʙʣʠʚʠʤʠ 

ʩʧʦʩʦʙʘʤʠ, ʽʤʫʥʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʫ, ʘʥʘʣʽʟʫ ʙʽʦʩʧʝʮʠʬʽʯʥʦʛʦ ʟʚôʷʟʫʚʘʥʥʷ ʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʮʴʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʩʥʦʚʘʥʦʤʫ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʦʩʽʷ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʙʽʦʣʦʛʽʯʥʫ ʢʣʪ̔ʢʫ ʘʙʦ ʾʾ ʯʘʩʪʠʥʫ.   

ɺʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ 

ʰʣʷʭʦʤ in vitro ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʜʘʪʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʟʚôʷʟʫʚʘʪʠ ʥʘ ʚʣʘʩʥʽʡ 

ʧʦʚʝʨʭʥʽ, ʧʦʛʣʠʥʘʪʠ ʪʘ ʧʝʨʝʪʨʘʚʣʶʚʘʪʠ ʤʽʢʨʦʙʥʫ ʪʝʩʪïʢʫʣʴʪʫʨʫ.  ʇʦʩʪʘʚʣʝʥʦ 

ʟʘʜʘʯʫ ʚʜʦʩʢʦʥʘʣʠʪʠ ʩʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʪʨʦʛʦ ʜʦʟʚʦʣʠʣʦ ʙ ʰʣʷʭʦʤ 

ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʨʝʞʠʤʫ ʽʥʢʫʙʘʮʽʾ ʜʨʞ̔ʜʞʽʚ Sachfromyces cereevisiae 

ʧʦʢʨʘʱʠʪʠ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʮʝʩʫ, ʟʘʜʘʯʘ 

ʚʠʨʽʰʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ ʚʽʜʦʤʦʤʫ ʩʧʦʩʦʙʽ ʚʠʟʥʘʯʝʥʥʷ 

ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʣʦ̔ʬʽʣʽʟʘʮʽʶ ʩʚʽʞʠʭ 

ʜʨʽʞʜʞʽʚ Sachfromyces cereevisiae ʧʨʠ ʊ 100 ʉÁ, ʚʠʪʨʠʤʢʫ ʾʭ ʫ ʢʠʧʣʷʯʽʡ 

ʚʦʜʷʥʽʡ ʙʘʥʽ ʥʘ ʧʨʦʪʷʟʽ 60 ʭʚ. ʇʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʡ ʟʚôʷʟʦʢ ʩʫʢʫʧʥʦʩʪʽ 

ʚʽʜʤʽʪʥʠʭ ʦʟʥʘʢ ʜʽʡʩʥʦʛʦ ʩʧʦʩʦʙʫ ʟ ʧʦʢʨʘʱʝʥʥʷʤ ʝʢʦʥʦʤʽʯʥʠʭ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʮʝʩʫ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ʊʦʞ, ʩʫʢʫʧʥʽʩʪʴ 

ʦʟʥʘʢ ʩʧʦʩʦʙʫ ʚʠʟʥʘʯʝʥʥʷ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʻ ʩʫʪʪʻʚʦʶ ʪʘ 

ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʪʝʨʽʶ çʥʦʚʠʟʥʘè, ʦʩʢʽʣʴʢʠ ʤʘʻ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʡ ʟʚôʷʟʦʢ ʟ 

ʧʝʨʝʚʝʨʰʝʥʥʷʤ ʪʝʭʥʽʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʪʘ ʥʝ ʚʠʧʣʠʚʘʻ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʽʚʥʷ 

ʪʝʭʥʽʢʠ ʷʚʥʠʤ ʯʠʥʦʤ, ʚʽʜʧʦʚʜ̔ʥʦ. ɺʽʜʦʤʦʩʪʽ, ʢʦʪʨʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʜʽʡʩʥʦʛʦ ʩʧʦʩʦʙʫ ʪʘ ʡʦʛʦ çʧʨʦʤʠʩʣʦʚʫ ʧʨʠʜʘʪʥʽʩʪʴè 

ʧʦʣʷʛʘʶʪʴ ʚ ʥʘʩʪʫʧʥʦʤʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʥʝʡʪʨʦʬʽʣʽʚ ʟʘʣʫʯʘʶʪʴ ʧʨʦʙʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʩʚʽʞʽ ʣʽʦʬʽʣʽʟʦʚʘʥʽ 

ʜʨʽʞʜʞʽ Sachfromyces ce-reevisiae, ʛʝʧʘʨʠʥ 125 ʦʜ, 0,9 % ʨʦʟʯʠʥ NaCl, ʝʪʘʥʦʣ 

96 %, ʬʘʨʙʫ ɻʠʤʟʘ-ʈʦʤʘʥʽʚʩʴʢʦʛʦ, ʣʘʙʦʨʘʪʦʨʥʠʡ ʪʝʨʤʦʩʪʘʪ ʊʇʉ, 

ʬʣʶʦʨʦʤʝʪʨ ʄʌʊʍ-2ʄ ʽ ʮʝʥʪʨʠʬʫʛʫ ʟʽ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ 1500 ʦʙ/ ʭʚ. 

ɺʠʭʦʜʷʯʠ ʟ ʥʘʜʘʥʠʭ ʪʚʝʨʜʞʝʥʴ,  ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʽʜʦʤʦʛʦ ʩʧʦʩʦʙʫ ʚʠʟʥʘʯʝʥʥʷ 

ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʚʽʜʧʦʚʽʜʘʻ  ʩʫʯʘʩʥʦʤʫ ʣʘʙʦʨʘʪʦʨʥʦʤʫ 

ʢʨʠʪʝʨʽʶ.   
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ʇʨʠʩʚʷʯʫʻʪʴʩʷ 90-ʨʽʯʯʶ ɼʅʋ 

ʪʘ 45-ʨʽʯʯʶ ʢʘʬʝʜʨʠ ʙʽʦʬʽʟʠʢʠ ʪʘ 

ʙʽʦʬʽʟʠʢʠ ɼʅʋ 

 
 

ɿɸʃʖɹʃɽʅʀʁ ʋ ʉɺɯʊ 

ʅɸʋʂʀ 

(ʈʝʚʘ ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ. 

ʃʶʜʠʥʘ, ʛʨʦʤʘʜʷʥʠʥ, ʥʘʫʢʦʚʝʮʴ) 

 

ɼʘʪʯʝʥʢʦ ʖ. ɺ., ʋʰʘʢʦʚʘ ɻ.ʆ. 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

 

 

ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ ʈʝʚʘ ʧʦʜʦʚʛʫ ʩʪʦʷʚ ʙʽʣʷ ʧʘʤôʷʪʥʠʢʘ ʉʣʘʚʠ, 

ʪʨʠʤʘʶʯʠ ʟʘ ʨʫʢʠ ʜʦʥʝʯʦʢ. ɺʦʥʠ ʱʦʨʦʢʫ ʧʨʠʭʦʜʠʣʠ ʩʶʜʠ. ɺʽʪʝʨ ʪʨʽʧʦʪʽʚ 

ʚʦʣʦʩʩʷʤ, ʟʣʝʛʢʘ ʟʘʙʽʣʝʥʠʤ ʩʠʚʠʥʦʶ. ʇʦʛʣʷʜ ʚʝʪʝʨʘʥʘ ʟʫʧʠʥʷʚʩʷ ʥʘ ʷʟʠʯʢʘʭ 

ʚʽʯʥʦʛʦ ʚʦʛʥʶ. ɯ ʚʩʪʘʚʘʣʠ, ʥʘʯʝʙʪʦ ʞʠʚʽ, ʫ ʧʘʤôʷʪʽ ʦʜʥʦʧʦʣʯʘʥʠ, ʙʦʾ, 

ʧʝʨʝʤʦʛʠé 

ʉʫʚʦʨʠʤʠ ʬʨʦʥʪʦʚʠʤʠ ʰʣʷʭʘʤʠ ʧʨʦʡʰʦʚ ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ ʫ 

ʩʢʣʘʜʽ 73-ʛʦ ɻʚʘʨʜʽʡʩʴʢʦʛʦ ʉʪʘʣʽʥʛʨʘʜʩʴʢʦ-ɺʽʜʝʥʩʴʢʦʛʦ ʚʠʥʠʱʫʚʘʣʴʥʦʛʦ 

ʘʚʽʘʮʽʡʥʦʛʦ ʧʦʣʢʫ. ɿʘ ʢʦʞʥʦʶ ʙʦʡʦʚʦʶ ʥʘʛʦʨʦʜʦʶ ʚʝʪʝʨʘʥʘ (ʘ ʾʭ ʫ ʥʴʦʛʦ 12, 

ʩʝʨʝʜ ʷʢʠʭ ʤʝʜʘʣʽ çɿʘ ʦʙʦʨʦʥʫ ʉʪʘʣʽʥʛʨʘʜʘè, çɿʘ ʚʟʷʪʪʷ ɹʫʜʘʧʝʰʪʘè, çɿʘ 

ʚʟʷʪʪʷ ɺʽʜʥʷè, ʦʨʜʝʥʠ ʏʝʨʚʦʥʦʾ ʟʽʨʢʠ ʡ ɺʽʪʯʠʟʥʷʥʦʾ ʚʽʡʥʠ) ï ʧʦʜʚʠʛ. ʆʜʥʽʻʶ ʟ 

ʧʝʨʰʠʭ ʦʪʨʠʤʘʚ ʤʝʜʘʣʴ çɿʘ ʚʽʜʚʘʛʫè. ʅʝ ʣʶʙʠʚ ʧʨʦʬʝʩʦʨ, ʜʦʢʪʦʨ 

ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʟʘʩʥʦʚʥʠʢ ʨʘʜʽʘʮʽʡʥʦʾ ʥʝʡʨʦʭʽʤʽʾ ʚ ɼɼʋ ʆ. ɼ. ʈʝʚʘ 

ʨʦʟʧʦʚʽʜʘʪʠ ʧʨʦ ʚʽʡʥʫ, ʘʣʝ ʚʽʜ ʧʘʤôʷʪʽ ʥʝ ʚʪʝʯʝʰ ï ʟ ʨʦʢʘʤʠ ʩʧʦʛʘʜʠ ʥʝ 

ʩʪʠʨʘʶʪʴʩʷ, ʘ, ʥʘʚʧʘʢʠ, ʟʘʛʦʩʪʨʶʶʪʴʩʷ, ʮʝ ʯʘʩʪʠʥʘ ʞʠʪʪʷ, ʮʝ ʯʘʩʪʠʥʘ ʽʩʪʦʨʽʾ.  

ʗʢʱʦ ʚʟʷʪʠ ʢʘʨʪʫ ʡ ʩʭʝʤʘʪʠʯʥʦ ʧʦʟʥʘʯʠʪʠ ʤʽʩʮʷ ʜʝ ʙʫʚ ʆʣʝʢʩʘʥʜʨ 

ɼʤʠʪʨʦʚʠʯ ʈʝʚʘ, ʪʦ ʚʠʷʚʠʪʴʩʷ, ʱʦ ʚʽʥ ʧʨʦʡʰʦʚ ʫʩʶ ɭʚʨʦʧʫ, ʜʽʡʰʦʚ ʜʦ 

ɹʝʨʣʽʥʘ, ʘ ʚʽʨʥʽʰʝ ʩʢʘʟʘʪʠ, ʧʨʦʣʝʪʽʚ ʥʘ ʚʠʥʠʱʫʚʘʯʽ. ʇʽʜ ʯʘʩ ʚʽʡʥʠ ʡʦʛʦ ʜʨʫʟʽ 

ʜʠʚʫʚʘʣʠʩʷ ʟ ʪʦʛʦ, ʱʦ ʚʽʥ ʤʘʚ ʥʘʧʨʦʯʫʜ ʨʦʟʚʠʥʝʥʫ ʽʥʪʫʾʮʽʶ. ɯʥʦʜʽ ʧʝʨʝʜ ʙʦʻʤ 

ʆʣʝʢʩʘʥʜʨʫ ɼʤʠʪʨʦʚʠʯʫ ʩʥʠʣʠʩʷ ʩʥʠ, ʚ ʷʢʠʭ ʚʽʥ ʙʘʯʠʚ ʧʝʨʝʙʽʛ ʤʘʡʙʫʪʥʽʭ 

ʧʦʜʽʡ. ʉʧʦʯʘʪʢʫ ʦʜʥʦʧʦʣʯʘʥʠ ʥʝ ʚʽʨʠʣʠ ʚ ʧʨʦʨʦʯʽ ʩʥʠ, ʘ ʢʦʣʠ ʧʝʨʝʢʦʥʘʣʠʩʷ, 

ʱʦ ʮʝ ʜʽʡʩʥʦ ʪʘʢ, ʜʝʥʴ ʧʦʯʠʥʘʚʩʷ ʽʟ ʟʘʧʠʪʘʥʥʷ: çʑʦ ʩʴʦʛʦʜʥʽ ʩʥʠʣʦʩʷ?è 

ʄʘʙʫʪʴ, ʟʘʚʜʷʢʠ ʮʽʡ ʽʥʪʫʾʮʽʾ ʆ. ɼ. ʈʝʚʘ ʤʽʛ ʣʝʛʢʦ ʟʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚʥʦʯʽ. ɿʥʘʣʠ 

ʡʦʛʦ ʪʦʚʘʨʠʰʽ ʷʢ ʥʘʜʽʡʥʦʛʦ ʜʨʫʛʘ, ʧʨʠʥʮʠʧʦʚʦʛʦ ʡ ʥʝʱʘʜʥʦʛʦ ʜʦ ʚʦʨʦʛʽʚ. 

ʉʪʘʣʽʥʛʨʘʜʩʴʢʘ ʙʠʪʚʘ ʩʪʘʣʘ ʧʝʨʝʣʦʤʥʦʶ ʥʝ ʪʽʣʴʢʠ ʫ ʭʦʜʽ ʚʽʡʥʠ, ʘʣʝ ʽ ʚ ʡʦʛʦ 

ʜʦʣʽ. ʆʩʦʙʣʠʚʦ ʷʩʢʨʘʚʦ ʟʘʢʘʨʙʫʚʘʣʠʩʷ ʚ ʧʘʤôʷʪʽ ʤʠʪʽ, ʢʦʣʠ ʜʦʚʝʣʦʩʷ ʚʠʥʝʩʪʠ 

ʟ ʦʪʦʯʝʥʥʷ ʏʝʨʚʦʥʠʡ ʧʦʣʢʦʚʠʡ ʧʨʘʧʦʨ, ʜʦʚʛʽ ʪʠʞʥʽ ʣʽʢʫʚʘʥʥʷ ʚ ʛʦʩʧʽʪʘʣʽ 
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ʧʽʩʣʷ ʟʘʭʠʩʪʫ ʉʪʘʣʽʥʛʨʘʜʘ, ʩʪʨʠʙʦʢ ʽʟ ʧʘʨʘʰʫʪʦʤ ʟ ʥʝʢʝʨʦʚʘʥʦʛʦ ʧʽʜʙʠʪʦʛʦ 

ʣʽʪʘʢʘé 

ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ ʈʝʚʘ ʥʘʨʦʜʠʚʩʷ ʧʨʷʤʦ ʚ ʧʦʪʷʟʽ. ʊʨʘʧʠʣʦʩʷ ʮʝ 

ʥʘʧʝʨʝʜʦʜʥʽ ɺʝʣʠʢʦʜʥʷ ʥʘ ʉʪʨʘʩʥʫ ʧôʷʪʥʠʮʶ 7 ʢʚʽʪʥʷ 1914 ʨʦʢʫ, ʢʦʣʠ ʩʽʤôʷ 

ʚʠʾʞʜʞʘʣʘ ʟ ʨʽʜʥʦʛʦ ʩʝʣʘ. ʋ ʜʦʢʫʤʝʥʪʘʭ ʤʽʩʮʝʤ ʥʘʨʦʜʞʝʥʥʷ ʭʣʦʧʮʷ  

ʟʘʧʠʩʘʣʠ ʩʝʣʦ ʂʦʪʽʚʢʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʽʥ ʨʽʩ ʨʘʟʦʤ ʽʟ ʪʨʴʦʤʘ 

ʙʨʘʪʘʤʠ ʽ ʩʝʩʪʨʠʯʢʦʶ ʟʚʠʯʘʡʥʠʤ ʩʽʣʴʩʴʢʠʤ ʭʣʦʧʮʝʤ,  ʧʨʠʚʯʝʥʠʤʠ ʜʦ ʧʨʘʮʽ. 

ʑʝ ʟʤʘʣʝʯʢʫ ʭʣʦʧʝʮʴ ʟʘʭʦʧʣʶʚʘʚʩʷ ʪʝʭʥʽʢʦʶ. ʁʦʛʦ ʙʘʪʴʢʽʚ ï ɼʤʠʪʨʘ ʽ 

ʄʦʪʨʶ ʥʝ ʜʠʚʫʚʘʣʦ ʟʘʭʦʧʣʝʥʥʷ ʩʠʥʘ. ʂʦʣʠ ʆʣʝʢʩʘʥʜʨ ʈʝʚʘ ʟʘʢʽʥʯʠʚ ʰʢʦʣʫ, 

ʥʽ ʚ ʢʦʛʦ ʥʝ ʙʫʣʦ ʩʫʤʥʽʚʽʚ, ʱʦ ʚʽʥ ʧʨʦʜʦʚʞʠʪʴ ʥʘʚʯʘʥʥʷ. ʊʦʤʫ ʡ ʧʨʠʾʭʘʚ ʶʥʘʢ 

ʜʦ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʚʩʪʫʧʘʪʠ ʥʘ ʪʝʭʥʽʯʥʫ ʩʧʝʮʽʘʣʴʥʽʩʪʴ ʜʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʘʣʝ 

ʡʦʤʫ ʥʝ ʚʠʩʪʘʯʠʣʦ ʙʘʣʽʚ, ʨʦʟʧʘʯʫ ʭʣʦʧʮʷ ʥʝ ʙʫʣʦ ʤʝʞ. ʂʦʣʠ ʚʽʥ ʧʨʠʡʰʦʚ 

ʟʘʙʠʨʘʪʠ ʜʦʢʫʤʝʥʪʠ, ʆʣʝʢʩʘʥʜʨʫ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʧʽʪʠ ʥʘ ʙʽʦʣʦʛʽʯʥʠʡ 

ʬʘʢʫʣʴʪʝʪ, ʽ ʷʢ ʚʠʷʚʠʣʦʩʷ, ʥʘ ʱʘʩʪʷ.  

ɿʜʽʙʥʦʛʦ ʩʪʫʜʝʥʪʘ ʧʦʤʽʪʠʣʠ ʚʠʢʣʘʜʘʯʽ. ʗʢʦʩʴ ʆʣʝʢʩʘʥʜʨʫ 

ɼʤʠʪʨʦʚʠʯʫ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʘʩʠʩʪʫʚʘʪʠ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʽʚ ʽʟ ʛʽʧʥʦʟʫ ʪʚʘʨʠʥ, ʮʝ 

ʥʘʩʪʽʣʴʢʠ ʡʦʛʦ ʟʘʭʦʧʠʣʦ, ʱʦ ʚʽʥ ʽʟ ʟʘʧʦʚʟʷʪʽʩʪʶ ʧʦʯʘʚ ʚʯʠʪʠʩʷ. ɺʽʜʢʨʠʚʘʣʠʩʷ 

ʥʦʚʽ ʥʝʟʥʘʥʽ ʜʦʩʽ ʚ ʥʘʫʮʽ ʧʨʦʙʣʝʤʠ ʡ ʧʠʪʘʥʥʷ, ʥʘ ʷʢʽ ʜʦʧʠʪʣʠʚʠʡ ʩʪʫʜʝʥʪ 

ʭʦʪʽʚ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʽ. ʋ 1938 ʨʦʮʽ ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ ʟʘʢʽʥʯʠʚ 

ʙʽʦʣʦʛʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽ ʡʦʤʫ 

ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʟʘʣʠʰʠʪʠʩʷ ʥʘ ʢʘʬʝʜʨʽ ʙʽʦʭʽʤʽʾ ʘʩʠʩʪʝʥʪʦʤ. ɸ ʧʦʪʽʤ ʧʦʯʘʣʘʩʷ 

ʚʽʡʥʘé 

ʋ ʞʦʚʪʥʽ 1945 ʨʦʢʫ, ʧʽʩʣʷ ʜʝʤʦʙʽʣʽʟʘʮʽʾ ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ ʈʝʚʘ 

ʧʦʚʝʨʥʫʚʩʷ ʥʘ ʢʘʬʝʜʨʫ ʙʽʦʭʽʤʽʾ ʜʦ ʨʽʜʥʦʛʦ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʜʝ ʧʨʘʮʶʚʘʚ ʩʧʦʯʘʪʢʫ ʘʩʠʩʪʝʥʪʦʤ, ʩʪʘʨʰʠʤ ʚʠʢʣʘʜʘʯʝʤ, ʧʦʪʽʤ 

ʜʦʮʝʥʪʦʤ, ʧʨʦʬʝʩʦʨʦʤé 

ʇʽʩʣʷ ʚʽʡʥʠ ʥʘ ʙʽʦʣʦʛʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ ʚʩʪʫʧʠʣʘ ʜʽʚʯʠʥʘ ɺʽʨʘ. 

ʅʝʚʠʩʦʢʘ ʯʘʨʽʚʥʘ ʩʪʫʜʝʥʪʢʘ ʚʽʜʨʘʟʫ ʩʧʦʜʦʙʘʣʘʩʷ ʆʣʝʢʩʘʥʜʨʫ ɼʤʠʪʨʦʚʠʯʫ, 

ʭʦʯ ʙʫʣʘ ʱʝ ʜʫʞʝ ʭʚʦʨʘ ʧʽʩʣʷ ʧʦʨʘʥʝʥʥʷ. ʂʦʣʠ ʚʽʥ ʜʽʟʥʘʚʩʷ, ʷʢʝ ʚʦʥʘ ʤʘʣʘ 

ʧʦʨʘʥʝʥʥʷ, ʧʦʯʘʚ ʜʫʞʝ ʦʧʽʢʫʚʘʪʠʩʷ ʥʝʶ, ʘʜʞʝ ʡʦʛʦ ʚʣʘʩʥʽ ʨʘʥʠ ʜʫʞʝ ʯʘʩʪʦ 

ʥʘʛʘʜʫʚʘʣʠ ʧʨʦ ʩʝʙʝ. ɸ ɺʽʨʘ ʩʦʨʦʤʠʣʘʩʷ ʪʘʢʦʾ ʫʚʘʛʠ, ʘʜʞʝ ʚʽʥ, ʪʘʢʠʡ ʛʘʨʥʠʡ, 

ʩʪʨʫʥʢʠʡ, ʩʧʦʨʪʠʚʥʠʡ, ʯʦʨʥʷʚʠʡ, ʟ ʙʣʘʢʠʪʥʠʤʠ ʦʯʠʤʘ, ʧʨʠʜʽʣʷʻ ʾʡ ʩʪʽʣʴʢʠ 

ʯʘʩʫ. ɺʦʥʘ ʥʽʷʢʦʚʽʣʘ ʟʘ ʩʚʦʶ ʭʫʩʪʦʯʢʫ, ʟʘ ʪʝ, ʱʦ ʚʦʣʦʩʩʷ ʪʽʣʴʢʠ ʧʦʯʘʣʦ 

ʚʽʜʨʦʩʪʘʪʠ ʧʽʩʣʷ ʭʚʦʨʦʙʠ, ʟʘ ʢʫʣʴʛʘʚʽʩʪʴ ʚʽʜ ʧʦʨʘʥʝʥʥʷ. ɸʣʝ ʷʢ ʞʝ ʯʝʢʘʣʘ 

ʡʦʛʦ ʧʦʛʣʷʜʫ, ʡʦʛʦ ʜʦʪʠʢʫ, ʡʦʛʦ ʧʦʩʤʽʰʢʠ, ʷʢʠʤʠ ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ 

ʱʦʜʥʷ ʧʽʜʙʘʜʴʦʨʶʚʘʚ ɺʽʨʫ ɺʘʩʠʣʽʚʥʫ. ɺʦʥʘ ʥʘʚʯʠʣʘʩʷ ʙʦʨʦʪʠʩʷ ʟʽ ʩʚʦʾʤ 

ʩʪʨʘʭʦʤ ʱʝ ʥʘ ʚʽʡʥʽ, ʙʦ ʚ ʥʝʾ ʚʠʷʚʠʣʠʩʷ ʟʜʽʙʥʦʩʪʽ ʨʘʜʠʩʪʢʠ, ʽ ɺʽʨʫ ɺʘʩʠʣʽʚʥʫ, 

ʷʢ ʨʦʟʚʽʜʥʠʮʶ, ʟʘʢʠʜʘʣʠ ʚ ʪʠʣ ʚʦʨʦʛʘ ʥʘ ʧʘʨʘʰʫʪʽ ʟ ʨʘʮʽʻʶ. ʊʝʧʝʨ ɺʽʨʘ 

ɺʘʩʠʣʽʚʥʘ ʙʦʷʣʘʩʷ ʡ ʨʘʜʽʣʘ ʧʦʯʫʪʪʷʤ, ʷʢʽ ʟʘʭʦʧʠʣʠ ʾʾ ʩʝʨʮʝ. ʊʦʞ ʧʨʠʨʦʜʥʠʤ 

ʩʪʘʣʦ ʦʜʨʫʞʝʥʥʷ ʤʦʣʦʜʠʭ ʣʶʜʝʡ ʫ 1945 ʨʦʮʽ, ʘ ʚ 1949 ʨʦʮʽ ʚ ʥʠʭ ʥʘʨʦʜʠʣʘʩʷ 

ʧʝʨʰʘ ʜʦʥʝʯʢʘ ʖʣʽʷ, ʫ 1953 ʨʦʮʽ ï ʜʨʫʛʘ ï ʃʶʜʤʠʣʘ. 

ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ ʧʨʦʜʦʚʞʫʚʘʚ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʪʝʤʦʶ, ʷʢʘ 

ʧʦʚʥʽʩʪʶ ʟʘʭʦʧʠʣʘ ʡʦʛʦ çɿʤʽʥʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʷʢʦʩʪʝʡ ʥʝʨʚʦʚʠʭ ʮʝʥʪʨʽʚ 

ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʧʽʜ ʯʘʩ ʥʘʨʢʦʟʫè. ʋ 1953 ʨʦʮʽ ʚʽʥ ʫʩʧʽʰʥʦ ʟʘʭʠʩʪʠʚ 

ʢʘʥʜʠʜʘʪʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ.  
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ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ 

ʡ ɺʽʨʘ ɺʘʩʠʣʽʚʥʘ (1946 ʨ.) 

 
 

        ɿ ʩʽʤʝʡʥʦʛʦ ʘʣʴʙʦʤʫ. ʈʦʜʠʥʘ. 
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ʋ 1963 ʨʦʮʽ ʟʘ ʡʦʛʦ ʽʥʽʮʽʘʪʠʚʠ ʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʯʘʩʪʽ ʚ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʢʘʬʝʜʨʘ 

ʙʽʦʬʽʟʠʢʠ ʡ ʙʽʦʭʽʤʽʾ, ʷʢʫ ʚʯʝʥʠʡ ʦʯʦʣʶʚʘʚ ʜʦ 1989 ʨʦʢʫ. ʆʣʝʢʩʘʥʜʨ 

ɼʤʠʪʨʦʚʠʯ ʥʘʩʪʽʣʴʢʠ ʙʫʚ ʟʘʭʦʧʣʝʥʠʡ ʥʘʫʢʦʶ, ʙʫʚ ʚʽʜʜʘʥʠʡ ʾʡ, ʱʦ ʚʽʜʥʦʩʠʚʩʷ 

ʜʦ ʢʘʬʝʜʨʠ, ʷʢ ʜʦ ʩʚʦʻʾ ʜʠʪʠʥʠ. ʊʘʤ ʙʫʣʠ ʡʦʛʦ ʧʝʨʝʤʦʛʠ, ʪʘʤ ʚʽʜʙʫʚʘʣʠʩʷ 

ʥʘʡʷʩʢʨʘʚʽʰʽ ʧʦʜʽʾ ʫ ʩʚʽʪʽ ʥʘʫʢʠ.  

ʋ 1970 ʨʦʮʽ ʆ. ɼ. ʈʝʚʘ ʟʘʭʠʩʪʠʚ ʜʦʢʪʦʨʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʥʘ ʪʝʤʫ 

çʄʘʪʝʨʽʘʣʠ ʜʦ ʙʽʦʭʽʤʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ ʚ ʥʦʨʤʽ ʽ ʧʽʩʣʷ 

ʨʘʜʽʘʮʽʡʥʦʛʦ ʫʨʘʞʝʥʥʷ ʪʚʘʨʠʥè. ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʨʦʟʨʦʙʢʠ ʚʯʝʥʠʭ 

ʢʘʬʝʜʨʠ ʧʨʠʩʚʷʯʝʥʽ ʨʘʜʽʘʮʽʡʥʽʡ ʥʝʡʨʦʭʽʤʽʾ. ʆʣʝʢʩʘʥʜʨʘ ɼʤʠʪʨʦʚʠʯʘ ʈʝʚʫ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʝʨʰʦʧʨʦʭʦʜʮʝʤ ˇʨʫʥʪʦʚʥʦʛʦ ʚʠʚʯʝʥʥʷ ʙʽʦʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʪʘ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʦ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ 

ʩʧʦʯʘʪʢʫ ʧʦʧʝʨʝʢʦʚʦʛʦ ʧʦʪʦʚʱʝʥʥʷ ʩʧʠʥʥʦʛʦ ʤʦʟʢʫ, ʘ ʜʘʣʽ ʡ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʪʚʘʨʠʥ. 

ʅʘʫʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʧʦʪʨʝʙʫʻ ʫʯʘʩʪʽ ʚ ʩʝʤʽʥʘʨʘʭ, ʩʠʤʧʦʟʽʫʤʘʭ, 

ʢʦʥʬʝʨʝʥʮʽʷʭ. ʊʘʣʘʥʪ ʚʯʝʥʦʛʦ-ʧʝʜʘʛʦʛʘ ʆ. ɼ. ʈʝʚʠ ʧʦʻʜʥʫʚʘʚʩʷ ʟ ʚʝʣʠʢʠʤʠ 

ʦʨʛʘʥʽʟʘʪʦʨʩʴʢʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ. ʊʘʢ, ʥʘ ʙʘʟʽ ʢʘʬʝʜʨʠ ʙʽʦʬʽʟʠʢʠ ʡ ʙʽʦʭʽʤʽʾ 

ɼɼʋ ʚ 1971 ʨʦʮʽ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʧʝʨʰʠʡ ɺʩʝʩʦʶʟʥʠʡ ʩʠʤʧʦʟʽʫʤ çɼʽʷ 

ʽʦʥʽʟʫʶʯʦʾ ʨʘʜʽʘʮʽʾ ʥʘ ʙʽʣʢʠ, ʾʭ ʩʪʨʫʢʪʫʨʫ ʽ ʬʫʥʢʮʽʾè. ɿʘ ʽʥʽʮʽʘʪʠʚʠ ʄʽʥʚʫʟʫ 

ʉʈʉʈ, ʫ 1975 ʨʦʮʽ ʥʘ ʙʘʟʽ ʢʘʬʝʜʨʠ ʚʽʜʙʫʚʩʷ ɺʩʝʩʦʶʟʥʠʡ ʩʝʤʽʥʘʨ, 

ʧʨʠʩʚʷʯʝʥʠʡ ʧʦʜʘʣʴʰʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟʘ 

ʬʘʭʦʤ çɹʽʦʭʽʤʽʷè ʽ çɹʽʦʬʽʟʠʢʘè. ʋ 1978 ʨʦʮʽ ʟʘ ʽʥʽʮʽʘʪʠʚʠ ʢʘʬʝʜʨʠ ʙʫʚ 

ʧʨʦʚʝʜʝʥʠʡ ɺʩʝʩʦʶʟʥʠʡ ʩʠʤʧʦʟʽʫʤ çʄʝʪʘʙʦʣʽʟʤ ʙʽʣʢʽʚ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠè. ʋ 1982 ʨʦʮʽ ʚ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʫ ʚʽʜʙʫʚʩʷ ɯV ʋʢʨʘʾʥʩʴʢʠʡ 

ʙʽʦʭʽʤʽʯʥʠʡ ʟôʾʟʜ, ʦʨʛʘʥʽʟʘʪʦʨʘʤʠ ʷʢʦʛʦ ʙʫʣʠ ʢʘʬʝʜʨʠ ʙʽʦʭʽʤʽʾ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʡ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʘʬʝʜʨʘ, ʷʢʫ ʦʯʦʣʶʚʘʚ 

ʧʨʦʬʝʩʦʨ ʆ. ɼ. ʈʝʚʘ, ʙʫʣʘ ʚʠʟʥʘʥʠʤ ʙʽʦʭʽʤʽʯʥʠʤ ʥʘʫʢʦʚʠʤ ʮʝʥʪʨʦʤ ʢʨʘʾʥʠ. 

ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ ʙʫʚ ʥʘʜʟʚʠʯʘʡʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʶ ʣʶʜʠʥʦʶ. 

ʁʦʛʦ ʜʦʥʴʢʘ ʃʶʜʤʠʣʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ ʟʛʘʜʫʻ, ʱʦ ʙʘʪʴʢʦ ʚ ʫʩʴʦʤʫ ʣʶʙʠʚ 

ʧʦʨʷʜʦʢ, ʫ ʥʴʦʛʦ ʚʩʝ ʙʫʣʦ ʜʦ ʣʘʜʫ ï ʽ ʦʜʷʛ, ʽ ʟʦʚʥʽʰʥʽʩʪʴ, ʽ ʨʦʙʦʯʝ ʤʽʩʮʝ, ʽ 

ʧʦʙʫʪ. ʋʜʦʤʘ ʚ ʡʦʛʦ ʢʘʙʽʥʝʪʽ ʩʪʦʷʚ ʚʝʣʠʢʠʡ ʩʪʽʣ ʽʟ ʜʚʦʤʘ ʪʫʤʙʘʤʠ. ʎʝ ʙʫʣʦ 

ʥʘʡʫʣʶʙʣʝʥʽʰʠʤ ʽ ʥʘʡʟʘʛʘʜʢʦʚʽʰʠʤ ʤʽʩʮʝʤ ʜʣʷ ʜʽʪʝʡ. ʊʘʤ ʙʫʚ ʽʜʝʘʣʴʥʠʡ 

ʧʦʨʷʜʦʢ! ʋ ʜʠʪʷʯʽʡ ʫʷʚʽ ʚʩʝ ʥʘʙʫʚʘʣʦ ʯʘʨʽʚʥʦʩʪʽ, ʢʘʟʢʦʚʦʩʪʽ. ʆʩʴ ʦʢʨʝʤʦ 

ʣʝʞʘʪʴ ʧʘʧʽʨʮʽ, ʦʩʴ ʛʦʩʪʨʦ ʥʘʪʦʯʝʥʽ ʦʣʽʚʮʽ, ʦʢʨʝʤʦ ʢʥʦʧʢʠ, ʘ ʪʘʤ ʧʘʧʢʠ, 

ʙʣʦʢʥʦʪʠé ʋ ʥʴʦʛʦ ʧʦʩʪʽʡʥʦ ʙʫʣʠ ʥʝʚʝʣʠʢʽ ʢʥʠʞʝʯʢʠ, ʧʦʚʥʽʩʪʶ ʩʧʠʩʘʥʽ 

ʜʨʽʙʥʠʤ ʧʦʯʝʨʢʦʤ, ʚ ʷʢʽ ʙʫʣʠ ʟʘʥʝʩʝʥʽ ʡʦʛʦ ʞʠʪʪʻʚʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʡ ʥʦʪʘʪʢʠ, 

ʟʘʢʦʥʩʧʝʢʪʦʚʘʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʩʪʦʩʫʚʘʣʠʩʷ ʚʦʥʠ ʥʝ ʪʽʣʴʢʠ ʧʨʦʬʝʩʽʡʥʠʭ 

ʧʠʪʘʥʴ, ʘ ʡ ʬʽʣʦʩʦʬʽʾ ʞʠʪʪʷé ɹʫʣʦ ʜʫʞʝ ʮʽʢʘʚʦ ʧʝʨʝʯʠʪʫʚʘʪʠ ʾʭ.  

ɺʠʢʣʠʢʘʣʦ ʟʘʭʦʧʣʝʥʥʷ ʪʝ, ʷʢ ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ ʛʦʪʫʚʘʚʩʷ ʜʦ 

ʣʝʢʮʽʡ, ʫ ʥʴʦʛʦ ʙʫʣʠ ʘʣʴʙʦʤʠ, ʚ ʷʢʠʭ ʟʙʝʨʽʛʘʣʠʩʷ ʩʣʘʡʜʠ, ʱʦ ʽʣʶʩʪʨʫʚʘʣʠ 

ʣʝʢʮʽʾ. ʂʦʞʝʥ ʩʣʘʡʜ ʙʫʚ ʥʘ ʩʚʦʻʤʫ ʤʽʩʮʽ, ʢʦʞʥʘ ʩʪʦʨʽʥʢʘ ʙʫʣʘ ʧʽʜʧʠʩʘʥʘ ï 

ʪʝʤʘ ʣʝʢʮʽʾ, ʥʦʤʝʨ ʧʦʢʘʟʫ ʪʦʱʦ. ɺʽʥ ʯʽʪʢʦ ʡ ʜʦʩʪʫʧʥʦ ʯʠʪʘʚ ʣʝʢʮʽʾ ʽ ʪʘʢ ʩʘʤʦ 

ʚʠʤʘʛʘʚ ʟʥʘʥʴ ʚʽʜ ʩʪʫʜʝʥʪʽʚ. ʇʨʠʥʮʠʧʦʚʽʩʪʴ ʆ. ɼ. ʈʝʚʠ ʙʫʣʘ ʦʜʥʽʻʶ ʟ 
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ʥʘʜʟʚʠʯʘʡʥʠʭ ʨʠʩ ʭʘʨʘʢʪʝʨʫ. ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ ʙʫʚ ʥʘʧʨʦʯʫʜ ʩʫʚʦʨʠʤ ʽ 

ʚʠʤʦʛʣʠʚʠʤ ʚʠʢʣʘʜʘʯʝʤ.  

ɺʥʝʩʦʢ ʆ. ɼ. ʈʝʚʠ ʚ ʥʘʫʢʫ ʪʘ ʙʘʛʘʪʦʛʨʘʥʥʘ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʽʩʪʦʪʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʦʾ ʥʝʡʨʦʭʽʤʽʾ ʪʘ ʨʘʜʽʘʮʽʡʥʦʾ 

ʙʽʦʬʽʟʠʢʠ. ɿʘ ʩʚʽʜʯʝʥʥʷʤ ʢʦʣʝʛ, ʧʨʦʬʝʩʦʨ ʆ. ɼ. ʈʝʚʘ ʽʥʪʫʾʪʠʚʥʦ ʟʘʚʞʜʠ ʤʽʛ 

ʚʽʜʯʫʪʠ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʡ ʽ ʥʘʡʨʝʟʫʣʴʪʘʪʠʚʥʽʰʠʡ ʥʘʧʨʷʤʦʢ ʜʦʩʣʽʜʞʝʥʴ ʚ 

ʦʙʨʘʥʽʡ ʛʘʣʫʟʽ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ, ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ ʡ ʪʘʢʪʠʢʫ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʧʠʪʘʥʥʷ. ɺʽʥ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʚ ʽ 

ʨʦʟʨʦʙʣʷʚ ʥʦʚʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʫʚ ʧʦʩʣʽʜʦʚʥʠʤ, ʧʨʠʥʮʠʧʦʚʠʤ ʧʽʜ ʯʘʩ 

ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʠʭ ʧʨʦʙʣʝʤ.  

ʋʩʽ ʮʽ ʨʠʩʠ ʭʘʨʘʢʪʝʨʥʽ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʥʴʦʛʦ, ʘʣʝ ʡ ʜʣʷ ʩʪʚʦʨʝʥʦʾ ʥʠʤ 

ʰʢʦʣʠ ʨʘʜʽʘʮʽʡʥʠʭ ʥʝʡʨʦʭʽʤʽʢʽʚ, ʷʢʽ ʟʘʨʘʟ ʫʩʧʽʰʥʦ ʧʨʘʮʶʶʪʴ ʫ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ 

ʜʝʨʞʘʚʥʽʡ ʤʝʜʠʯʥʽʡ ʘʢʘʜʝʤʽʾ, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʽʥʩʪʠʪʫʪʘʭ ʋʢʨʘʾʥʠ ʡ ʟʘ 

ʢʦʨʜʦʥʦʤ. 

ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ ʈʝʚʘ ʧʨʘʮʶʚʘʚ ʨʘʟʦʤ ʽʟ ʟʘʩʥʦʚʥʠʢʦʤ ʙʽʦʭʽʤʽʯʥʦʾ 

ʰʢʦʣʠ ʚ ʋʢʨʘʾʥʽ ʘʢʘʜʝʤʽʢʦʤ ʆ. ɺ. ʇʘʣʣʘʜʽʥʠʤ,  ʙʫʚ ʡʦʛʦ ʫʯʥʝʤ. ʎʝ 

ʜʦʟʚʦʣʠʣʦ ʆ. ɼ. ʈʝʚʽ ʬʘʢʪʠʯʥʦ ʟʘʢʣʘʩʪʠ ʦʩʥʦʚʠ ʨʘʜʽʘʮʽʡʥʦʾ ʥʝʡʨʦʭʽʤʽʾ ʷʢ 

ʩʘʤʦʩʪʽʡʥʦʾ ʥʘʫʢʠ, ʷʢʘ ʤʘʣʘ ʢʦʥʢʨʝʪʥʝ ʪʝʦʨʝʪʠʯʥʝ ʽ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ.  

ɹʘʛʘʪʦ ʩʠʣ ʪʘ ʝʥʝʨʛʽʾ ʚʽʜʜʘʚ ʆ. ɼ. ʈʝʚʘ ʚʠʭʦʚʘʥʥʶ ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ. ʇʨʦʬʝʩʦʨ ʨʦʟʨʦʙʠʚ ʽ ʚʠʢʣʘʜʘʚ ʟʘʛʘʣʴʥʽ ʢʫʨʩʠ ʟ  ʙʽʦʭʽʤʽʾ, 

ʨʘʜʽʦʙʽʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʽ ʢʫʨʩʠ ʟ ʝʥʟʠʤʦʣʦʛʽʾ ʪʘ ʽʥ. ʇʦʩʣʫʭʘʪʠ ʡʦʛʦ 

ʟʤʽʩʪʦʚʥʽ ʣʝʢʮʽʾ ʧʨʠʭʦʜʠʣʠ ʚʠʢʣʘʜʘʯʽ ʢʘʬʝʜʨ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʽʥʩʪʠʪʫʪʫ 

ʙʽʦʣʦʛʽʾ ɼɼʋ. ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ ʟʘʚʞʜʠ ʟ ʧʦʚʘʛʦʶ ʩʪʘʚʠʚʩʷ ʷʢ ʜʦ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʪʘʢ ʽ ʜʦ ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ, ʚʙʘʯʘʶʯʠ ʚ ʥʠʭ ʤʦʣʦʜʠʭ ʢʦʣʝʛ.  

ʋʯʝʥʠʡ ʤʘʚ ʜʫʞʝ ʙʘʛʘʪʦ ʫʯʥʽʚ. ʁʦʛʦ ʨʦʙʦʯʠʡ ʜʝʥʴ ʟʘʢʽʥʯʫʚʘʚʩʷ 

ʛʣʠʙʦʢʦʾ ʥʦʯʽ, ʘʜʞʝ ʩʘʤʝ ʪʦʜʽ ʧʠʩʘʚ ʨʝʮʝʥʟʽʾ, ʚʽʜʛʫʢʠ, ʧʝʨʝʚʽʨʷʚ ʜʠʧʣʦʤʥʽ, 

ʢʘʥʜʠʜʘʪʩʴʢʽ ʨʦʙʦʪʠ. ʅʘʚʽʪʴ ʢʦʣʠ ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ ʙʫʚ ʫʞʝ ʭʚʦʨʦʶ 

ʣʶʜʠʥʦʶ, ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʚʪʨʘʪʠʚ ʟʽʨ, ʚʽʥ ʧʨʦʜʦʚʞʫʚʘʚ ʢʦʥʩʫʣʴʪʫʚʘʪʠ ʪʘ 

ʚʠʧʨʘʚʣʷʪʠ ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ ʩʚʦʾʭ ʫʯʥʽʚ. ʎʝ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

ʜʨʫʞʠʥʘ ʯʠʪʘʣʘ ʡʦʤʫ ʧʦʚʽʣʴʥʦ ʨʝʯʝʥʥʷ ʟʘ ʨʝʯʝʥʥʷʤ, ʘ ʚʽʥ ʟʘʧʘʤôʷʪʦʚʫʚʘʚ, 

ʘʥʘʣʽʟʫʚʘʚ, ʨʦʙʠʚ ʩʚʦʾ ʟʘʫʚʘʞʝʥʥʷ, ʘ ɺʽʨʘ ɺʘʩʠʣʽʚʥʘ ʟ ʡʦʛʦ ʩʣʽʚ ʧʨʘʚʠʣʘ 

ʪʝʢʩʪ.  

ʗʢ ʟʛʘʜʫʶʪʴ ʡʦʛʦ ʫʯʥʽ ʃ. ʄ. ʉʪʝʧʯʝʥʢʦ, ɺ. ɯ. ʏʦʨʥʘ, ɸ. ɯ. ɺʽʥʥʽʢʦʚ, 

ɸ. ɯ. ʐʝʚʮʦʚʘ, ʆ. ʄ. ɺʠʥʥʠʯʝʥʢʦ, ʥʠʥʽ ʜʦʢʪʦʨʠ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʟʘʚʽʜʫʚʘʯʽ 

ʪʘ ʧʨʦʬʝʩʦʨʠ ʢʘʬʝʜʨ, ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ ʟʘʚʞʜʠ ʙʫʚ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʶ, 

ʩʠʣʴʥʦʶ, ʨʦʟʫʤʥʦʶ ʪʘ ʟʦʩʝʨʝʜʞʝʥʦʶ ʣʶʜʠʥʦʶ, ʫ ʷʢʦʾ ʙʨʦʚʠ ʙʫʣʠ ʟʩʫʥʫʪʽ ʜʦ 

ʧʝʨʝʥʽʩʩʷ, ʤʦʚʙʠ ʧʨʦʤʦʚʣʷʣʠ: çɿʘʨʘʟ ʚʠʨʽʰʫ ʮʶ ʧʨʦʙʣʝʤʫ, ʧʦʪʽʤ ʥʘʩʪʫʧʥʫ ʡ 

ʪʘʢ ʜʘʣʽéè. ɯ ʧʨʠ ʮʴʦʤʫ ʦʙʦʚôʷʟʢʦʚʦ ʟʛʘʜʫʻʪʴʩʷ ʡʦʛʦ ʣʶʜʷʥʽʩʪʴ, ʜʦʙʨʦʪʘ ʡ 

ʪʫʨʙʦʪʘ ʧʨʦ ʽʥʰʠʭ. ʋ ʆʣʝʢʩʘʥʜʨʘ ɼʤʠʪʨʦʚʠʯʘ ʙʫʣʘ ʦʩʦʙʣʠʚʝ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʢʦʞʥʦʛʦ, ʟ ʢʠʤ ʚʽʥ ʩʧʽʣʢʫʚʘʚʩʷ. ʋʯʝʥʠʡ ʤʘʚ ʥʘʜʟʚʠʯʘʡʥʠʡ ʪʘʣʘʥʪ ʩʪʚʦʨʶʚʘʪʠ 

ʥʘʚʢʦʣʦ ʩʝʙʝ ʘʪʤʦʩʬʝʨʫ ʪʚʦʨʯʦʩʪʽ ʡ ʨʘʜʦʩʪʽ ʩʧʽʣʢʫʚʘʥʥʷ.  

ʇʽʜ ʡʦʛʦ ʢʝʨʽʚʥʠʮʪʚʦʤ ʢʘʬʝʜʨʘ ʙʽʦʬʽʟʠʢʠ ʽ ʙʽʦʭʽʤʽʾ ɼɼʋ ʙʫʣʘ 

ʚʘʞʣʠʚʠʤ ʥʘʚʯʘʣʴʥʠʤ ʧʽʜʨʦʟʜʽʣʦʤ, ʷʢʘ ʛʦʪʫʚʘʣʘ ʥʝ ʪʽʣʴʢʠ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ï ʙʽʦʭʽʤʽʢʽʚ, ʘʣʝ ʡ ʢʘʥʜʠʜʘʪʽʚ ʽ ʜʦʢʪʦʨʽʚ 
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ʥʘʫʢ ʫ ʛʘʣʫʟʽ ʙʽʦʭʽʤʽʾ ʪʘ ʙʽʦʬʽʟʠʢʠ. ɺʽʥ ʘʚʪʦʨ ʧʦʥʘʜ 200 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, 

ʩʝʨʝʜ ʷʢʠʭ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʢʥʠʛʘ çɯʩʪʦʨʽʷ ʙʽʦʣʦʛʦ-ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫè (1998), ʫ ʷʢʽʡ 

ʚʠʢʣʘʜʝʥʘ ʽʩʪʦʨʽʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʜʽʷʣʴʥʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ɼɼʋ, 

ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʧʽʜʛʦʪʦʚʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ, ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʟʤʽʮʥʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʬʘʢʫʣʴʪʝʪʫ.  

 

ʄʦʣʦʜʠʡ ʚʯʝʥʠʡ ʟʘ ʝʢʩʝʨʠʤʝʥʪʘʣʴʥʦʶ ʨʦʙʦʪʦʶ 

 

 

ʆ. ɼ. ʈʝʚʘ ʟʽ ʩʪʫʜʝʥʪʘʤʠ 
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ʗʢ ʚʠʟʥʘʥʠʡ ʬʘʭʽʚʝʮʴ ʫ ʛʘʣʫʟʽ ʥʝʡʨʦʭʽʤʽʾ, ʆʣʝʢʩʘʥʜʨ ɼʤʠʪʨʦʚʠʯ ʙʫʚ 

ʯʣʝʥʦʤ ʨʝʜʘʢʮʽʡʥʦʾ ʨʘʜʠ ʞʫʨʥʘʣʫ ɸʅ ʉʈʉʈ çʅʝʡʨʦʭʽʤʽʷè, çʋʢʨʘʾʥʩʴʢʦʛʦ 

ʙʽʦʭʽʤʽʯʥʦʛʦ ʞʫʨʥʘʣʫè, ʯʣʝʥʦʤ ʮʝʥʪʨʘʣʴʥʠʭ ʨʘʜ ɺʩʝʩʦʶʟʥʦʛʦ ʪʘ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʙʽʦʭʽʤʽʯʥʠʭ ʪʦʚʘʨʠʩʪʚ. ʇʦʥʘʜ 10 ʨʦʢʽʚ ʚʽʥ ʦʯʦʣʶʚʘʚ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʝ ʚʽʜʜʽʣʝʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʙʽʦʭʽʤʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ. 
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