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ʥʦʛʦ ʧʠʱʝʚʦʡ ʧʝʨʝʛʨʫʟʢʦʡ ʞʝʣʝʟʦʤ. ɼʣʠʪʝʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʨʳʩʘʤʠ ʢʦʨʤʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʞʝʣʝʟʦʤ ʚ 

ʜʦʟʘʭ, ʙʣʠʟʢʠʭ ʢ ʧʨʠʥʷʪʳʤ ʚ ʚʝʪʝʨʠʥʘʨʠʠ, ʧʨʠʚʦʜʠʣʦ ʢ ʨʘʟʚʠʪʠʶ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʥʘʨʫʰʝʥʠʷʤ 

ʠʤʤʫʥʥʳʭ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ. ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʩ ʞʝʣʝʟʦʤ ʜʦʙʘʚʣʝʥʠʝ ʵʢʩʪʨʘʢʪʘ ʫʩʪʨʘʥʷʣʦ 

ʠʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʣʦ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʜʣʠʪʝʣʴʥʳʤ 

ʧʦʪʨʝʙʣʝʥʠʝʤ ʞʝʣʝʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʯʠʥʢʠ Galleria mellonella, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʧʠʱʝʚʘʷ ʧʝʨʝʛʨʫʟʢʘ ʞʝʣʝ-

ʟʦʤ, ʘʥʪʠʦʢʩʠʜʘʥʪ, ʪʠʤʫʩ, ʥʝʡʪʨʦʬʠʣʳ, ʤʠʪʦʭʦʥʜʨʠʠ. 

 

THE  ANTIOXIDATIVE  AND  IMMUNOPR OTECTIVE  EFFECTS  OF  THE  BEE  MOTH   

LARVAE  EXTRACT  DURING  OXIDATIVE  STRESS  IN  RA TS  INDUCED  BY  INTAKE  OF 

IRON-ENRICHED  FEED 
 

A.A. OVSEPYAN, N.I. VENEDIKTOVA, M.V. ZAKHARCHENKO., R.E. KAZAKOF, E.G. LITVI-

NOVA, M.N. KONDRASHOVA, I.R SAAKYAN, T.V . SIROTA, I.G. STAVROVSKAYA, 

P.M.SHVARZBURD 
 

The Institute of theoretical and experimental biophysics from Russian academy of the sciences 

E-mail: litvinova@rambler.ru, mkondrashova23@inbox.ru, tel.: 7(4967)33-05-53 

 

Summary:  The mechanism of biological activity of a new food additive that the authors have developed 

on the basis of the ancient folk ant tuberculosis remedy, the bee moth (Galleria mellonella) larvae extract, is 

presented. The ant oxidative and immunoprotective effects were studied in a model of oxidative stress induced in 

rats by high-iron diet. A long-term consumption of feed supplemented by iron at doses close to those used in 

veterinary practice led to the development of oxidative stress in rats, and to disturbance of immune and mito-

chondrial functions. The administration of the extract to iron-fed rats eliminated or substantially reduced the oxi-

dative stress and related pathological changes caused by long-term high-iron intake.  
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ʅʘʨʷʜʫ ʩ ʩʦʟʜʘʥʠʝʤ  ʥʦʚʳʭ ʚʳʩʦʢʦɻ ʬʬʝʢʪʠʚʥʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʜʘʥʥʳʝ ʦ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʙʦʯʥʳʭ ʜʝʡʩʪʚʠʷʭ  ʧʨʠ ʠʭ ʧʨʠʤʝʥʝʥʠʠ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʥʝʤʝʜʠʢʘʤʝʥ-

ʪʦʟʥʳʤ ʧʨʠʨʦʜʥʳʤ ʣʝʯʝʙʥʳʤ ʩʨʝʜʩʪʚʘʤ, ʢʦʪʦʨʳʝ, ʢ ʩʦʞʘʣʝʥʠʶ, ʩʪʘʥʦʚʷʪʩʷ ʫʞʝ ʤʘʣʦ ʠʟʚʝʩʪʥʳʤʠ. ʆʜ-

ʥʠʤ ʠʟ ʪʘʢʠʭ ʦʯʝʥʴ ʚʘʞʥʳʭ ʜʣʷ ʤʝʜʠʮʠʥʳ ʩʨʝʜʩʪʚ  ʷʚʣʷʝʪʩʷ  ʵʢʩʪʨʘʢʪ ʣʠʯʠʥʦʢ ʙʦʣʴʰʦʡ ʚʦʩʢʦʚʦʡ  ʤʦʣʠ, 

ʠʩʧʦʣʴʟʦʚʘʚʰʝʡʩ ̫ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʧʨʠ ʣʝʯʝʥʠʠ ʪʫʙʝʨʢʫʣʝʟʘ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʧʘ-

ʨʘʪʘ ʧʨʦʚʦʜʠʣʠ ʄʝʯʥʠʢʦʚ,  ʝʛʦ ʫʯʝʥʠʢʠ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʢʣʠʥʠʯʝʩʢʦʝ 

ʠʟʫʯʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʚʥʝʩ ʢʨʫʧʥʳʡ ʤʦʩʢʦʚʩʢʠʡ ʢʘʨʜʠʦʣʦʛ ʠ ʚʨʘʯ ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ ʉ.ɸ. ʄʫʭʠʥ. ʇʦʤʠʤʦ 

ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʣʝʯʝʥʠʷ ʪʫʙʝʨʢʫʣʝʟʘ ʦʥ ʦʪʢʨʳʣ ʝʛʦ ʣʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʠ ʩʝʨʜʝʯ-

ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʠ ʦʙʱʝʫʢʨʝʧʣʷʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʣʠʮ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʣʠʯʥʦʤ ʢʦʥʪʘʢʪʝ 

ʉ.ɸ.ʄʫʭʠʥʘ ʠ ʄ.ʅ. ʂʦʥʜʨʘʰʦʚʦʡ ʥʘʯʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʤʝʭʘʥʠʟʤʦʚ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʆɸʆ ɼʀʆɼ ʤʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤ ʚ ʢʘʯʝʩʪʚʝ ɹɸɼ, 

ʥʘʟʚʘʥʥʦʡ ʚ ʟʥʘʢ ʫʚʘʞʝʥʠʷ ʢ ʉ.ɸ. ʄʫʭʠʥʫ ï ʅʘʪʫʨʘʣʴʥʳʡ ʵʢʩʪʨʘʢʪ ʜʦʢʪʦʨʘ ʄʫʭʠʥʘ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʝ-

ʧʘʨʘʪ ʟʘʱʠʱʝʥ ʧʘʪʝʥʪʦʤ ʠ ʠʤʝʝʪ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʧʨʠʤʝʥʝʥʠʝ.  

ʕʪʦ ʦʩʪʨʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʝ ʩʨʝʜʩʪʚʦ ʥʝ ʥʘʭʦʜʠʪ ʜʦ ʩʠʭ ʧʦʨ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʟ-ʟʘ ʥʝʜʦʩʪʘ-

ʪʦʯʥʳʭ ʟʥʘʥʠʡ ʤʝʭʘʥʠʟʤʦʚ ʝʛʦ ʜʝʡʩʪʚʠʷ. ʈʘʥʝʝ ʤʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʧʠʨʪʦʚʦʡ ʵʢʩʪʨʘʢʪ ʣʠʯʠʥʦʢ ʚʦʩʢʦʚʦʡ 

ʤʦʣʠ (ʕɺʄ) ʫʣʫʯʰʘʝʪ ʩʦʩʪʦʷʥʠʝ ʪʫʙʝʨʢʫʣʝʟʥʳʭ ʙʦʣʴʥʳʭ  ʠ  ʣʶʜʝʡ ʩ ʦʩʣʘʙʣʝʥʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ [1ï4]. 
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ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʞʠʚʦʪʥʳʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʕɺʄ ʧʦʚʳʰʘʝʪ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʩʠʣʫ ʩʝʨʜʝʯ-

ʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʩʝʨʜʮʘ ʢʨʳʩ ʢ ʚʳʩʦʢʠʤ ʜʦʟʘʤ ʩʪʨʦʬʘʥʪʠʥʘ. ʇʨʠʝʤ 

ʕɺʄ ʪʘʢʞʝ ʧʨʠʚʦʜʠʣ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʛʣʠʢʦʛʝʥʘ ʚ ʩʝʨʜʮʝ ʠ ʢ ʘʵʨʦʙʥʦʤʫ ʩʜʚʠʛʫ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʪʢʘʥʠ ʩʝʨʜʮʘ ʠ ʘʦʨʪʳ, ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʠʨʫʚʘʪʘ [5]. ɹʳʣʦ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʕɺʄ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʨʜʮʝ. 

ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʩʪʘʨʝʶʱʠʭ ʢʨʳʩʘʭ, ʯʪʦ ʢʫʨʩʦʚʳʡ ʧʨʠʝʤ ʕɺʄ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮr ʢ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʠʰʝʤʠʠ [6]. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʕɺʄ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ 

ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʢʣʝʪʦʢ [7].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʝ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠ ʠʥʬʝʢʮʠʦʥʥʳʝ, 

ʢʘʢ ʦʩʪʨʳʝ, ʪʘʢ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʨʘʟʚʠʪʠʝʤ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. ʋʤʝʨʝʥʥʘʷ ʧʝʨʝʛʨʫʟ-

ʢʘ ʧʠʱʝʚʳʤ ʞʝʣʝʟʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʦʜʝʣʴʶ ʪʘʢʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. ʇʨʠ ʵʪʦʤ ʪʘʢʘʷ ʤʦʜʝʣʴ 

ʠʤʠʪʠʨʫʝʪ ʨʝʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʠʟʙʳʪʢʦʤ ʞʝʣʝʟʘ ʚ ʦʨʛʘʥʠʟʤʝ. ʐʠʨʦʢʘʷ ʧʨʘʢʪʠʢʘ 

ʦʙʦʛʘʱʝʥʠʷ ʤʥʦʛʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʧʠʪʢʦʚ ʠ ʣʝʢʘʨʩʪʚ ʞʝʣʝʟʦʤ ʩ ʮʝʣʴʶ ʦʟʜʦʨʦʚʣʝʥʠʷ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʧʝʨʝʛʨʫʟʢʝ ʞʝʣʝʟʦʤ ʫ ʣʶʜʝʡ, ʧʦʪʨʝʙʣʷʶʱʠʭ ʪʘʢʠʝ ʧʨʦʜʫʢʪʳ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. 

ʄʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʕɺʄ ʩʦʜʝʨʞʠʪ ʘʥʪʠʦʢʩʠʜʘʥʪʳ ʠ ʯʪʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ɸʆɸ) 

ʧʨʝʧʘʨʘʪʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. ʈʘʥʝʝ ʤʳ ʦʙ-

ʥʘʨʫʞʠʣʠ ɸʆɸ ʚ ʕɺʄ in vivo ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʝʣʴʥʳʭ ʩʠʩʪʝʤ [8]. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʠ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʜʝʣʴ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ ʫ ʢʨʳʩ, ʚʳʟʚʘʥʥʳʭ ʜʣʠʪʝʣʴ-

ʥʳʤ ʧʨʠʝʤʦʤ ʧʠʱʠ, ʦʙʦʛʘʱʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʞʝʣʝʟʘ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʧʨʦʷʚʣʷʝʪ ʣʠ 

ʕɺʄ ɸʆɸ in vivo ʠ ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ɸʆɸ ʠ ʠʤʤʫʥʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʕɺʄ. ʇʨʝʧʘ-

ʨʘʪʳ ʞʝʣʝʟʘ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʥʝʤʠʠ ʫ ʨʘʩʪʫʱʠʭ ʞʠʚʦʪʥʳʭ. ʄʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, 

ʯʪʦ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʙʫʜʝʪ ʙʦʣʝʝ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʤ ʫ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʢʘʢ ʦʥʠ ʤʝʥʝʝ ʥʫʞ-

ʜʘʶʪʩʷ ʚ ʞʝʣʝʟʝ, ʯʝʤ ʨʘʩʪʫʱʠʝ. ʇʦʵʪʦʤʫ ʤʳ ʧʨʦʚʝʣʠ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʦʣʦʜʳʭ ʠ ʚʟʨʦʩ-

ʣʳʭ ʞʠʚʦʪʥʳʭ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʝʪʝʨʠʥʘʨʥʳʡ ʧʨʝʧʘʨʘʪ ʞʝʣʝʟʘ ñʌʝʨʨʦʛʣʢʁʠʥ-75è, 

ʩʦʜʝʨʞʘʱʠʡ 75 ʤʛ/ʤʣ ʞʝʣʝʟʦ-ʜʝʢʩʪʨʘʥʘ  ʧʨʦʠʟʚʦʜʩʪʚʘ çɹʝʣʤʝʜʧʨʝʧʘʨʘʪè (ʅʇʂ ɹʠʦʛʝʣʴ, ɹʝʣʦʨʫʩʴ). 

ʂʦʤʧʦʥʝʥʪʳ ʙʫʬʝʨʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʩʫʙʩʪʨʘʪʳ ʠ ʠʥʛʠʙʠʪʦʨʳ ʜʳʭʘʥʠʷ ï Sigma. 

ʕɺʄ ʛʦʪʦʚʠʣʠ ʠʟ ʣʠʯʠʥʦʢ ɹʦʣʴʰʦʡ ʚʦʩʢʦʚʦʡ ʤʦʣʠ ʧʫʪʝʤ ʵʢʩʪʨʘʢʮʠʠ 40% ʵʪʘʥʦʣʦʤ.  ʃʠʯʠʥʢʠ 

ʚʳʨʘʱʠʚʘʣʠ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʣʠʪʝʨʘʪʫʨʝ [9].  

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʨʳʩʳ Wistar, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʚʠʚʘʨʠʠ ʀʊʕɹ ʈɸʅ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʝ 

ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ: ʥʘ ʨʘʩʪʫʱʠʭ ʠ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʧʝʨʚʦʡ ʩʝʨʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 1,5 ʤʝʩʷʯʥʳʭ 

ʩʘʤʮʦʚ (ʥʘʯʘʣʴʥʳʡ ʚʝʩ 100 - 130 ʛ.). ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: I - ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ï 

ʧʦʣʫʯʘʣʘ ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʮʠʦʥ; II ʛʨʫʧʧʘ ʚʤʝʩʪʝ ʩ ʦʩʥʦʚʥʳʤ ʨʘʮʠʦʥʦʤ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 10 ʥʝʜʝʣʴ 

ʧʦʣʫʯʘʣʘ ʧʨʝʧʘʨʘʪ ʞʝʣʝʟʘ (1 ʤʣ/ʞʠʚ/ʩʫʪ); III ʛʨʫʧʧʘ ʧʦʣʫʯʘʣʘ ʧʨʝʧʘʨʘʪ ʞʝʣʝʟʘ (1ʤʣ/ʞʠʚ/ʩʫʪ) ʘ ʪʘʢʞʝ 

ʕɺʄ (100 ʤʢʣ/ʞʠʚ/ʩʫʪ). ɼʦʙʘʚʢʠ ʜʘʚʘʣʠʩʴ ʦʪʜʝʣʴʥʦ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʠʱʠ. ɺʦ ʚʪʦʨʦʡ ʩʝʨʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʝʭʤʝʩʷʯʥʳʭ ʩʘʤʦʢ ʢʨʳʩ Wistar (ʥʘʯʘʣʴʥʳʡ ʚʝʩ 180-200 ʛ.). ɻʨʫʧʧʳ ʞʠ-

ʚʦʪʥʳʭ ʙʳʣʠ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʚ ʧʝʨʚʦʡ ʩʝʨʠʠ, ʜʦʙʘʚʢʠ ʜʘʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 12 ʥʝʜʝʣʴ. 

ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʭ ʜʝʢʘʧʠʪʠʨʦʚʘʣʠ ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, 

ʫʨʦʚʝʥ ɹʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ) ʚ ʪʢʘʥʷʭ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (ɸʆɸ) ʚ ʢʨʦʚʠ, ʨʘʟʤʝʨ 

ʘʩʩʦʮʠʘʪʦʚ ʠ ʜʳʭʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʤʠʪʦʭʦʥʜʨʠʡ, ʠʤʤʫʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ. ʄʠʪʦʭʦʥʜʨʠʠ 

ʩʝʨʜʮʘ ʚʳʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʫ ʏʘʥʩʘ ʠ ʍʘʛʠʭʘʨʳ  ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʪʝʠʥʘʟ ʢ ʩʨʝʜʝ. ʇʦʩʣʝ 

ʜʝʢʘʧʠʪʘʮʠʠ ʞʠʚʦʪʥʳʭ ʩʝʨʜʮʝ ʙʳʩʪʨʦ ʠʟʚʣʝʢʘʣʠ ʠ ʧʦʤʝʱʘʣʠ ʚ ʦʭʣʘʞʜʝʥʥʫʶ ʩʨʝʜʫ ʚʳʜʝʣʝʥʠʷ, ʩʦʜʝʨ-

ʞʘʱʫʶ 250 ʤʄ ʩʘʭʘʨʦʟʳ, 10 ʤʄ HEPES 1 ʤʄ ʕɻʊɸ, 0,5% ʘʣʴʙʫʤʠʥ, ʨʅ 7,4. ʊʢʘʥʴ ʠʟʤʝʣʴʯʘʣʠ, ʦʪʤʳʚʘ-

ʣʠ ʦʪ ʢʨʦʚʠ ʠ ʛʦʤʦʛʝʥʠʟʘʨʦʚʣʠ (ʩʦʦʪʥʦʰʝʥʠʝ ʪʢʘʥʠ ʠ ʩʨʝʜʳ 1 : 10). ɻʦʤʦʛʝʥʘʪ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 7 ʤʠʥ 

ʧʨʠ 400 ʭ g. ʉʫʧʝʨʥʘʪʘʥʪ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʧʨʠ 12000 ʭ g. ʆʩʘʜʦʢ ʩʫʩʧʝʥʟʠʨʦʚʘʣʠ ʚ 

ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ 250 ʤʄ ʩʘʭʘʨʦʟʳ, 10 ʤʄ HEPES ʨʅ 7,4 ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 12 ʤʠʥʫʪ ʧʨʠ 12000 ʭ g. 

ʆʩʘʜʦʢ ʩʫʩʧʝʥʟʠʨʦʚʘʣʠ ʚ ʪʦʡ ʞʝ ʩʨʝʜʝ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1 : 0,1. ʄʠʪʦʭʦʥʜʨʠʠ ʭʨʘʥʠʣʠ ʚ ʣʝʜʷʥʦʡ ʙʘʥʝ. ʄʠ-

ʪʦʭʦʥʜʨʠʠ ʤʦʟʛʘ ʚʳʜʝʣʷʣʠ ʢʘʢ ʦʧʠʩʘʥʦ ʫ Lai & Clark [10] ʩ ʥʝʙʦʣʴʰʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʈʘʟʤʝʣʴʯʝʥʥʫʶ 

ʪʢʘʥʴ ʤʦʟʛʘ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ ʥʘ ʣʴʜʫ ʚ 14 ʤʣ ʩʨʝʜʳ ʚʳʜʝʣʝʥʠʷ, ʩʦʜʝʨʞʘʱʝʡ 250 ʤʄ ʩʘʭʘʨʦʟʳ, 10 ʤʄ 

HEPES, 0,5 ʤʄ ʕɻʊɸ, ʨʅ 7,4 ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 3 ʤʠʥ ʧʨʠ 2000 ʭ g. ʉʫʧʝʨʥʘʪʘʥʪ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 

10 ʤʠʥ ʧʨʠ 2000 ʭ g ʠ ʧʦʣʫʯʝʥʥʳʡ ʩʫʧʝʨʥʘʪʘʥʪ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 12500 ʭ g 8 ʤʠʥʫʪ. ʆʩʘʜʦʢ ʩʫʩ-

ʧʝʥʟʠʨʦʚʘʣʠ ʚ 0,25 ʤʣ ʩʨʝʜʳ ʙʝʟ ʕɻʊɸ. 

ʕʨʠʪʨʦʮʠʪʳ ʧʦʣʫʯʘʣʠ ʠʟ ʛʝʧʘʨʠʥʠʟʠʨʦʚʘʥʥʦʡ ʢʨʦʚʠ ʠ ʨʘʟʙʘʚʣʷʣʠ ʜʚʫʤʷ ʦʙʲʝʤʘʤʠ ʬʠʟʨʘʩʪʚʦʨʘ. 

ʕʨʠʪʨʦʮʠʪʳ ʦʩʘʞʜʘʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 1000 ʭ g 10 ʤʠʥ ʠ ʜʚʘʞʜʳ ʦʪʤʳʚʘʣʠ ʬʠʟʨʘʩʪʚʦʨʦʤ. 0,05 

ʤʣ ʦʩʘʞʜʝʥʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʩʫʩʧʝʟʠʨʦʚʘʣʠ ʚ 0,3 ʤʣ ʚʦʜʳ ʠ ʚʩʪʨʷʭʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ ʧʨʠ 4Üʉ. 

ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 1000 ʭ g 15 ʤʠʥ, ʦʩʘʜʦʢ ʫʜʘʣʷʣʠ. ɻʝʤʦʣʠʟʘʪʳ ʮʝʣʴʥʦʡ ʢʨʦʚʠ ʧʦʣʫʯʘʣʠ, ʜʦʙʘʚʣʷʷ 

0,1 ʤʣ ʬʠʟʨʘʩʪʚʦʨʘ ʠ 0,35 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʢ 0,05 ʤʣ ʛʝʧʘʨʠʥʠʟʠʨʦʚʘʥʥʦʡ ʢʨʦʚʠ ʠ ʦʩʪʘʚʣʷʷ 

ʩʤʝʩʴ ʥʘ 15 ʤʠʥ ʧʨʠ 4Üʉ. 

 




