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ʈɽʌɽʈɸʊ 

ɿʚʽʪ ʧʨʦ ʅɼʈ: 90ʩ., 65 ʨʠʩ., 35 ʜʞʝʨʝʣ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: COVID-19, ʛʦʩʪʨʠʡ ʨʝʩʧʽʨʘʪʦʨʥʠʡ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤ, TRPV, 

ʢʘʥʘʙʽʥʦʾʜʥʽ ʨʝʮʝʧʪʦʨʠ, ʦʧʽʦʾʜʥʽ ʨʝʮʝʧʪʦʨʠ. 

 ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ ʬʝʥʦʤʝʥʠ 

ʚʘʛʫʩʥʦʛʦ ʥʝʨʚʘ ʪʘ ʣʝʛʝʥʴ ʚ ʫʤʦʚʘʭ ʽʥʜʫʢʦʚʘʥʦʛʦ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ 

ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʫ. 

 ʄʝʪʘ ʨʦʙʦʪʠ: ɺʩʪʘʥʦʚʠʪʠ ʟʥʘʯʝʥʥʷ ʧʝʨʠʬʝʨʠʯʥʠʭ ʥʝʡʨʦʥʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘ ʫʯʘʩʪʽ ʨʝʮʝʧʪʦʨʽʚ ʪʨʘʥʟʽʻʥʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

(TRP), ʦʧʽʦʾʜʥʦʚʠʭ (MOR) ʪʘ ʢʘʥʘʙʽʥʦʾʜʥʠʭ (CA) ʨʝʮʝʧʪʦʨʽʚ ʫ ʤʝʭʘʥʽʟʤʘʭ 

ʨʦʟʚʠʪʢʫ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ ʩʠʥʜʨʦʤʫ (ɻʈɼʉ) ï ʛʦʣʦʚʥʦʾ 

ʧʨʠʯʠʥʠ ʩʤʝʨʪʥʦʩʪʽ ʣʶʜʝʡ ʧʨʠ COVID-19. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʘ ʨʝʻʩʪʨʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ 

ʘʢʪʠʚʥʦʩʪʽ ʚʘʛʫʩʥʦʛʦ ʥʝʨʚʘ; ʤʘʢʨʦʩʢʦʧʽʯʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʣʝʛʝʥʴ ʟʘ ʽʥʜʝʢʩʦʤ 

ʩʫʭʘ/ʚʦʣʦʛʘ ʣʝʛʝʥʷ; ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʘ ʦʮʽʥʢʘ ʢʽʣʴʢʦʩʪʽ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʚ 

ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʤʫ ʣʘʚʘʞʽ; ʦʮʽʥʢʘ ʚʤʽʩʪʫ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʤʝʪʦʜʦʤ 

ELISɸ, ʦʮʽʥʢʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʟʤʽʥ ʪʢʘʥʠʥʠ ʣʝʛʝʥʴ. 

 ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʇʨʦʻʢʪʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʘʧʨʦʙʦʚʘʥʦ ʤʦʜʝʣʴ 

ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʫ (ɻʈɼʉ) ʫ ʱʫʨʽʚ ʤʝʪʦʜʦʤ 

ʽʥʪʨʘʪʨʘʭʝʘʣʴʥʦʛʦ ʨʦʟʧʠʣʝʥʥʷ ʩʠʥʪʝʪʠʯʥʦʾ ʈʅʂ PolyI:C, ʱʦ ʽʤʤʽʪʫʻ ʚʽʨʫʩʥʫ 

ʧʥʝʚʤʦʥʽʶ, ʽʟ ʧʦʜʘʣʴʰʦʶ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʻʶ ʣʝʛʝʥ.ɹ ɯʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʘʛʦʥʽʩʪʽʚ ʪʘ ʘʥʪʘʛʦʥʽʩʪʽʚ  

ʨʝʮʝʧʪʦʨʽʚ TRP, MOR ʪʘ ʉɸ ʥʘ ʧʝʨʝʙʽʛ ɻʈɼʉ. ʆʮʽʥʢʘ ʚʘʞʢʦʩʪʽ ʨʦʟʚʠʪʢʫ ɻʈɼʉ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʯʦʚʠʥ ʧʦʢʘʟʘʣʘ, ʱʦ ʥʘʡʩʫʪʪʻʚʽʰʠʡ ʚʧʣʠʚ 

ʩʧʨʘʚʣʷʣʠ ʘʛʦʥʽʩʪʠ TRPV1 ʪʘ ʢʘʥʘʙʽʥʦʾʜʥʠʭ CB1 ʪʘ CB2 ʨʝʮʝʧʪʦʨʽʚ. 

ʄʦʜʫʣʷʮʽʷ ʜʘʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʥʘʙʨʷʢʫ 

ʣʝʛʝʥ,ɹ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʫ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʤʫ ʣʘʚʘʞʽ, ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ (IL1ɓ, IL6, TNF-Ŭ, IL10). ɿʥʘʯʥʠʤ ʯʠʥʦʤ 

ʧʦʢʨʘʱʫʚʘʣʠʩʴ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʣʝʛʝʥʴ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ ʘʛʦʥʽʩʪʽʚ 

TRPV1,  CB1 ʪʘ CB2 ʨʝʮʝʧʪʦʨʽʚ. ɽʣʝʢʪʨʦʬʽʟʽʦʣʦʛ̔ ʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ 

ʽʩʪʦʪʥʝ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʽʤʧʫʣʴʩʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʘʛʫʩʥʦʛʦ ʥʝʨʚʫ, ʱʦ 

ʽʥʥʝʨʚʫʻ ʣʝʛʝʥʽ, ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʽʶ ʘʛʦʥʽʩʪʽʚ  CB1 ʪʘ CB2 ʨʝʮʝʧʪʦʨʽʚ. 

ʂʦʤʙʽʥʘʮʽʷ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʨʝʯʦʚʠʥ, ʘ ʩʘʤʝ ʘʛʦʥʽʩʪʽʚ TRPV1 ʪʘ CB1/CB2 

ʨʝʮʝʧʪʦʨʽʚ ʥʝ ʚʠʷʚʠʣʘ ʧʦʢʨʘʱʝʥʥʷ ʧʝʨʝʙʽʛʫ ɻʈɼʉ ʧʦ ʞʦʜʥʦʤʫ ʽʟ ʧʦʢʘʟʥʠʢʽʚ. 

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ ʝʬʝʢʪ ʚʽʜ ʤʦʜʫʣʷʮʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʠʧʽʚ ʨʝʮʝʧʪʦʨʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʦʢʨʝʤʦʛʦ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʥʷ ʇʨʦʻʢʪʫ ʧʽʜʛʦʪʦʚʣʝʥʦ ʜʦ ʜʨʫʢʫ ʜʚʽ 

ʩʪʘʪʪʽ ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʚʠʩʦʢʦʨʝʡʪʠʥʛʦʚʦʤʫ ʬʘʭʦʚʦʤʫ ʚʠʜʘʥʥʽ, ʨʝʟʫʣʴʪʘʪʠ 

ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʟʝʥʪʦʚʘʥʽ ʥʘ ʢʦʥʬʝʨʝʥʮʽʷʭ ʚ ʋʢʨʘʾʥʽ (ʂʠʾʚ, ʃʴʚʽʚ),  

ʇʦʣʴʱʽ ʪʘ ʉʐɸ ʥʘ ʱʦʨʽʯʥʦʤʫ ʟôʾʟʜʽ ʥʝʡʨʦʬʽʟʽʦʣʦʛʽʚ SFN 2021.  
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RESUME 

Research Report: 90 p., 65 pic, 35 ref. 

Keywords: COVID-19, acute respiratory distress syndrome, TRPV, cannabinoid 

receptors, opioid receptors. 

 Object of research: morphological and electrophysiological phenomena of the 

vagus nerve and lungs in the conditions of induced acute respiratory distress 

syndrome. 

 The goal of the research: To establish the importance of peripheral neural 

mechanisms implemented by transient potential receptors (TRP), morphine (MOR) 

and cannabinoid (CA) receptors in the mechanisms of acute respiratory distress 

syndrome (ARDS) - the main cause of death people with COVID-19. 

Methods: electrophysiological registration of vagus nerve activity parameters; 

macroscopic assessment of lung condition by dry/wet lung index; 

spectrophotometric evaluation of the amount of total protein in bronchopulmonary 

lavage; evaluation of the content of proinflammatory cytokines by ELISA, 

evaluation of morphometric changes in lung tissue. 

 As a result of the Project, a model of acute respiratory distress syndrome 

(ARDS) in rats was developed and tested by intratracheal injection of PolyI:C 

synthetic RNA simulating viral pneumonia, subsequent hyperventilation. Using the 

developed model, the effect of agonists and antagonists of TRP, MOR and CA 

receptors on the severity of ARDS was studied. Assessment of the severity of ARDS 

with the use of test substances showed that the most significant effect was exerted 

by agonists of TRPV1 and cannabinoid CB1 and CB2 receptors. Modulation of these 

receptors led to a significant reduction in pulmonary edema, total protein content in 

bronchopulmonary lavage, the concentration of proinflammatory cytokines (IL1ɓ, 

IL6, TNF-Ŭ, IL10). Pulmonary morphometric parameters were significantly 

improved in response to TRPV1, CB1, and CB2 receptor agonists. 

Electrophysiological studies have shown a significant decrease in the frequency of 

pulse activity of the vagus nerve innervating the lungs in response to CB1 and CB2 

receptor agonists. The combination of the most effective substances, namely TRPV1 

and CB1 / CB2 receptor agonists, did not show an improvement in the course of 

ARDS in any of the indicators. It can be concluded that the greatest anti-

inflammatory effect of modulation of the studied types of receptors is achieved in 

the conditions of their separate application. Based on the results of the Project, two 

articles were prepared for publication in a foreign high-ranking professional issue, 

the results of the research were presented at conferences in Ukraine (Kyiv, Lviv), 

Poland and the USA at the annual congress of neurophysiologists SFN 2021. 
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ɺʉʊʋʇ 

ɻʈɼʉ (ʛʦʩʪʨʠʡ ʨʝʩʧʽʨʘʪʦʨʥʠʡ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤ) ʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ 

ʧʨʠʯʠʥʦʶ ʟʘʛʠʙʝʣʽ ʣʶʜʝʡ ʧʨʠ ʫʨʘʞʝʥʥʽ ʣʝʛʝʥʴ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ, ʧʝʨʝʜʫʩʽʤ, ʧʨʠ 

ʽʥʬʽʢʫʚʘʥʥʽ SARS-CoV-2. ɹʽʣʴʰʽʩʪʴ ʭʚʦʨʦʙ ʣʝʛʝʥʴ ʪʘ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʘʧʘʣʝʥʥʷʤʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʯʠʥʷʶʪʴ ʦʢʣʶʟʽʾ, 

ʩʣʠʟʦʚʫ ʛʽʧʝʨʩʝʢʨʝʮʽʶ, ʟʘʜʠʰʢʫ, ʢʘʰʝʣʴ ʪʘ ʽʥʰʽ ʩʠʤʧʪʦʤʠ ʟʘʧʘʣʝʥʥʷ 

ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. ɺʽʜʦʤʦ, ʱʦ ʣʝʛʝʥʽ ʤʘʶʪʴ ʤʘʩʠʚʥʫ ʽʥʥʝʨʚʘʮʽʶ 

ʧʝʨʠʬʝʨʽʡʥʦʶ ʥʝʨʚʦʚʦʶ ʩʠʩʪʝʤʦʶ ʽ ʪʘʢʘ ʽʥʥʝʨʚʘʮʽʷ ʤʘʻ ʧʦʪʫʞʥʠʡ ʚʧʣʠʚ ʥʘ 

ʢʣʽʪʠʥʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ. ʋ ʚʠʚʯʝʥʥʽ ʧʘʪʦʛʝʥʝʟʫ ɻʈɼʉ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ 

ʘʢʮʝʥʪʫʶʪʴ ʩʚʦʶ ʫʚʘʛʫ ʥʘ ʽʤʫʥʥʠʭ ʤʝʭʘʥʽʟʤʘʭ, ʧʦʨʫʰʝʥʥʷʭ ʩʫʜʠʥʥʦʾ 

ʧʨʦʥʠʢʥʦʩʪʽ, ʛʽʧʦʢʩʽʾ, ʧʦʨʫʰʝʥʥʷ ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ ʪʘ ʽʥ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʦʣʴ 

ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʮʽʡ ʧʘʪʦʣʦʛʽʾ, ʜʦʩʣʽʜʞʝʥʴ ʱʦ ʦʧʠʩʫʶʪʴ ʥʝʡʨʦ-ʽʤʫʥʥʫ 

ʚʟʘʻʤʦʜʽʶ ʫ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʘʭ ʪʘ ʣʝʛʝʥʷʭ ʧʽʜ ʯʘʩ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʥʝ ʪʘʢ ʙʘʛʘʪʦ. ɺʽʜʦʤʦ, ʱʦ ʷʢ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʥʝʡʨʦʥʽʚ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʽʷʣʴʥʽʩʪʴ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʪʘʢ ʽ ʘʢʪʠʚʥʽʩʪʴ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ 

ʚʧʣʠʚʘʻ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ɼʠʩʙʘʣʘʥʩ ʫ ʘʢʪʠʚʘʮʽʾ ʭʽʤʽʯʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʧʽʜ ʯʘʩ ʟʘʧʘʣʝʥʥʷ, ʤʦʞʝ ʚʝʩʪʠ ʷʢ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʭʚʦʨʠʭ ʪʘʢ ʽ 

ʜʦ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʥʘʩʣʽʜʢʽʚ ʫ ʽʤʫʥʥʽʡ ʪʘ ʥʝʨʚʦʚʽʡ ʩʠʩʪʝʤʘʭ. ɿ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʘʥʠʭ ʚʽʜʦʤʦ, ʱʦ ʘʢʪʠʚʥʽʩʪʴ ʊRPV ʨʝʮʝʧʪʦʨʽʚ (ʛʨʫʧʘ ʨʝʮʝʧʪʦʨ-ʢʝʨʦʚʘʥʠʭ 

ʢʘʪʽʦʥʥʠʭ ʢʘʥʘʣʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʧʣʘʟʤʘʪʠʯʥʽʡ ʤʝʤʙʨʘʥʽ ʙʘʛʘʪʴʦʭ ʪʠʧʽʚ 

ʢʣʽʪʠʥ ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ) ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʙʽʛ ʽʤʫʥʥʦʾ ʨʝʘʢʮʽʾ ʧʨʠ ʟʘʧʘʣʝʥʥʽ. ʍʦʯ 

ʟʘ ʙʫʜʦʚʦʶ TRPV ʢʘʥʘʣʠ ʩʭʦʞʽ, ʾʭ ʬʫʥʢʮʽʾ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʽ ʯʘʩʪʦ 

ʘʢʪʠʚʘʮʽʷ ʨʽʟʥʠʭ ʪʠʧʽʚ TRPV ʢʘʥʘʣʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʪʠʣʝʞʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋ ʣʝʛʝʥʷʭ ʪʘ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʘʭ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʠ ʪʠʧʠ TRPV ʢʘʥʘʣʽʚ, 

ʘ ʩʘʤʝ TRPV1, TRPV3 ʪʘ TRPV4. ɺʽʜʦʤʦ, ʱʦ ʘʢʪʠʚʘʮʽʷ TRPV1 ʪʘ TRPV4 

ʢʘʥʘʣʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʟʘ ʨʽʟʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ, 

ʚ ʪʦʡ ʞʝ ʯʘʩ ʘʢʪʠʚʘʮʽʷ TRPV3 ʤʘʻ ʧʨʦʟʘʧʘʣʴʥʫ ʜʽʶ. ʄʠ ʚʠʩʫʥʫʣʠ ʛʽʧʦʪʝʟʫ, ʱʦ 

ʘʢʪʠʚʘʮʽʷ TRPV1 ʪʘ TRPV4 ʪʠʧʽʚ ʢʘʥʘʣʽʚ ʪʘ ʙʣʦʢʫʚʘʥʥʷ TRPV3 ʢʘʥʘʣʽʚ 

ʦʜʥʦʯʘʩʥʦ ʧʦʚʠʥʥʦ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʽʞ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʜʫʣʷʪʦʨʽʚ TRPV ʦʢʨʝʤʦ. ʅʠʟʢʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʘ, ʱʦ ʘʢʪʠʚʘʮʽʷ 
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ʦʧʽʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʠʢʣʠʢʘʻ ʧʨʠʛʥʽʯʝʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʅʘʧʨʠʢʣʘʜ, 

ʝʥʜʦʤʦʨʬʽʥ-1 ʟʤʝʥʰʫʻ ʧʦʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʴ ʚ ʧʘʪʦʛʝʥʝʟʽ ɻʈɼʉ. ʄʠ 

ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʘʢʪʠʚʘʮʽʷ ʦʧʽʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʥʝ ʪʽʣʴʢʠ ʟʥʠʟʠʪʴ ʩʪʫʧʽʥʴ 

ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʘʣʝ ʽ ʙʫʜʝ ʟʘʧʦʙʽʛʘʪʠ ʧʨʦʮʝʩʘʤ, ʱʦ ʨʫʡʥʫʪʴ ʪʢʘʥʠʥʠ 

ʣʝʛʝʥʴ. ʊʘʢʦʞ ʤʠ ʚʠʩʫʚʘʻʤʦ ʛʽʧʦʪʝʟʫ, ʱʦ ʘʛʦʥʽʩʪʠ ʦʧʽʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʨʘʟʦʤ 

ʟ ʘʛʦʥʽʩʪʘʤʠ TRPV1 ʪʘ TRPV4 ʢʘʥʘʣʽʚ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʷʢ ʪʝʨʘʧʝʚʪʠʯʥʫ 

ʜʦʟʫ ʨʝʯʦʚʠʥʠ ʪʘʢ ʽ ʩʪʫʧʽʥʴ ʟʘʧʘʣʝʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʝʣʝʢʪʠʚʥʦʶ ʘʢʪʠʚʘʮʽʻʶ 

TRPV ʨʝʮʝʧʪʦʨʽʚ. ʂʘʥʘʙʽʥʦʾʜʥʽ ʨʝʮʝʧʪʦʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʚʦʤʘ ʪʠʧʘʤʠ 

ʨʝʮʝʧʪʦʨʽʚ, ʘ ʩʘʤʝ ʉɺ1 ʪʘ ʉɺ2. ʆʙʠʜʚʘ ʪʠʧʠ ʨʝʮʝʧʪʦʨʽʚ ʘʢʪʠʚʫʶʪʴʩʷ 

ʝʥʜʦʛʝʥʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʘʥʘʥʜʘʤʽʜʦʤ ʪʘ 2-AG. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʉɺ1 

ʨʝʮʝʧʪʦʨʠ ʟʥʘʭʦʜʷʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʥʝʡʨʦʥʘʭ, ʚ ʪʦʡ ʯʘʩ ʢʦʣʠ ʉɺ2 ʙʽʣʴʰʝ ʥʘ 

ʽʤʫʥʥʠʭ ʢʣʽʪʠʥʘʭ, ʘ ʪʘʢʦʞ ʥʘ ʩʪʨʫʢʪʫʨʥʠʭ ʢʣʽʪʠʥʘʭ ʣʝʛʝʥʴ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʘʢʪʠʚʘʮʽʷ ʦʙʦʭ ʪʠʧʽʚ ʢʘʥʘʙʽʥʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʟʘʧʘʣʝʥʥʷ. 

ʊʦʙʪʦ ʦʜʥʦʯʘʩʥʘ ʘʢʪʠʚʘʮʽʷ ʢʘʥʘʙʽʥʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʷʢ ʫ ʥʝʨʚʦʚʽʡ ʪʘʢ ʽ ʚ 

ʽʤʫʥʥʽʡ ʩʠʩʪʝʤʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʝʥʜʦʛʝʥʥʠʭ ʘʛʦʥʽʩʪʽʚ 

ʢʘʥʘʙʽʥʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ. ʄʽʞ ʪʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʣʝʢʪʠʚʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ 

ʘʛʦʥʽʩʪʽʚ ʪʘ ʘʥʪʘʛʦʥʽʩʪʽʚ ʚʧʣʠʚ ʉɺ1 ʪʘ ʉɺ2 ʤʦʞʥʘ ʚʽʜʦʢʨʝʤʠʪʠ, ʱʦʙ 

ʚʩʪʘʥʦʚʠʪʠ ʨʦʣʴ ʘʢʪʠʚʘʮʽʾ ʢʦʞʥʦʛʦ ʟ ʨʝʮʝʧʪʦʨʽʚ ʫ ɻʈɼʉ. ʅʘʡʙʽʣʴʰ ʮʽʢʘʚʦʶ 

ʯʘʩʪʠʥʦʶ ʧʨʦʻʢʪʫ ʻ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʨʝʯʦʚʠʥ, ʱʦ ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ʥʘʜʤʽʨʥʦʾ ʽʤʫʥʥʦʾ ʨʝʘʢʮʽʾ ʪʘ ʟʥʠʟʠʪʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʧʨʝʧʘʨʘʪʽʚ ʱʦ ʙʫʜʫʪʴ ʚʚʦʜʠʪʠʩʴ ʫ ʣʝʛʝʥʽ. ʊʘʢʠʡ ʩʧʦʩʽʙ 

ʙʦʨʦʪʴʙʠ ʩ ɻʈɼʉ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʝ ʪʘ ʙʝʟʧʝʯʥʝ ʫʩʫʥʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʽ 

ʪʘʢʠʤ ʯʠʥʦʤ ʟʤʝʥʰʠʪʴ ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʷʢ ʧʨʠ COVID-19, ʪʘʢ ʽ ʧʨʠ ʽʥʰʠʭ 

ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʽʥʬʝʢʮʽʷʭ. 
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1. ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʇʀʊɸʅʅʗ 

ɹʽʣʴʰʽʩʪʴ ʭʚʦʨʦʙ ʣʝʛʝʥʴ ʪʘ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʟʘʧʘʣʝʥʥʷʤʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʯʠʥʷʶʪʴ ʦʢʣʶʟʽʾ, ʩʣʠʟʦʚʫ ʛʽʧʝʨʩʝʢʨʝʮʽʶ, 

ʟʘʜʠʰʢʫ, ʢʘʰʝʣʴ ʪʘ ʽʥʰʽ ʩʠʤʧʪʦʤʠ ʟʘʧʘʣʝʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. ʈʦʟʫʤʽʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʯʠ 

ʧʨʠʛʥʽʯʫʶʪʴ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʫ ʣʝʛʝʥʷʭ ʪʘ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʘʭ.  ʋ ʚʠʚʯʝʥʥʽ 

ʧʘʪʦʛʝʥʝʟʫ ʮʴʦʛʦ ʩʠʥʜʨʦʤʫ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʘʢʮʝʥʪʫʶʪʴ ʩʚʦʶ ʫʚʘʛʫ ʥʘ 

ʽʤʫʥʥʠʭ ʤʝʭʘʥʽʟʤʘʭ, ʧʦʨʫʰʝʥʥʷʭ ʩʫʜʠʥʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ, ʛʽʧʦʢʩʽʾ, ʧʦʨʫʰʝʥʥʷ 

ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ ʪʘ ʽʥ. ʈʦʣʴ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʮʽʡ ʧʘʪʦʣʦʛʽʾ ʤʘʡʞʝ ʥʝ ʚʠʚʯʝʥʘ, 

ʧʨʠ ʪʦʤʫ, ʱʦ ʻ ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʽʥʥʝʨʚʘʮʽʶ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. 

(McGovern and Mazzone, 2014)  

ɺʽʜʦʤʦ, ʱʦ ʥʝʨʚʦʚʽ ʟʘʢʽʥʯʝʥʥʷ ʻ ʜʞʝʨʝʣʦʤ ʙʘʛʘʪʴʦʭ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʟʥʽ ʢʣʽʪʠʥʠ ʣʝʛʝʥʴ. ɿʦʢʨʝʤʘ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʝʥʩʦʨʥʽ 

ʥʝʡʨʦʥʠ ʧʨʠʛʥʽʯʫʶʪʴ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʧʨʠ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʥʬʝʢʮʽʷʭ. (Baral et 

al., 2018)  

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʽʜʦʤʦ, ʱʦ ʢʦʨʦʥʘʚʽʨʫʩʠ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʶʚʘʪʠ 

ʫʰʢʦʜʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (Zubair et al. 2020). ʋʰʢʦʜʞʝʥʥʷ ʥʝʨʚʦʚʠʭ 

ʟʘʢʽʥʯʝʥʴ ʧʦʨʫʰʫʶʪʴ ʬʽʟʽʦʣʦʛʽʯʥʫ ʨʝʛʫʣʷʮʽʶ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʘʢʪʫ, ʱʦ ʤʦʞʝ 

ʫʩʢʣʘʜʥʠʪʠ ʧʝʨʝʙʽʛ ʟʘʧʘʣʝʥʥʷ ʪʘ ɻʈɼʉ. ʇʨʠ ʮʴʦʤʫ ʘʙʣʷʮʽʷ ʥʝʨʚʽʚ, ʱʦ 

ʽʥʥʝʨʚʫʶʪʴ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʙʨʦʥʭʽʚ ʻ ʜʦʚʝʜʝʥʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ ʚʘʞʢʠʭ 

ʬʦʨʤ ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ (Facciolongo et al., 2018) 

ɹʽʣʴʰ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʮʝʧʪʦʨʽʚ ʥʝʨʚʦʚʠʭ ʟʘʢʽʥʯʝʥʴ ʚ ʣʝʛʝʥʷʭ ʧʦʢʘʟʘʚ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʨʝʮʝʧʪʦʨʽʚ ʪʨʘʥʟʽʻʥʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚ ʫʨʘʞʝʥʥʽ ʣʝʛʝʥʴ 

(Pairet et al., 2018). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʭʘʥʽʯʥʝ ʧʦʜʨʘʟʥʝʥʥʷ ʟʙʽʣʴʰʫʻ ʧʨʠʪʦʢ 

ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʫ ʢʣʽʪʠʥʫ ʽ ʧʦʣʝʛʰʫʻ ʚʠʚʽʣʴʥʝʥʥʷ ʮʠʪʦʢʽʥʽʚ ʫ ʝʧʽʪʝʣʽʘʣʴʥʽ 

ʢʣʽʪʠʥʠ ʣʝʛʝʥʴ, ʱʦ ʙʣʦʢʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 30% ʩʝʣʝʢʪʠʚʥʠʤ ʙʣʦʢʘʪʦʨʦʤ 

TRPV4 ʢʘʥʘʣʽʚ GSK2193874. ʄʝʭʘʥʽʯʥʝ ʨʦʟʪʷʛʥʝʥʥʷ ʪʘʢʦʞ ʧʨʦʚʦʢʫʻ 

ʚʠʚʽʣʴʥʝʥʥʷ ʮʠʪʦʢʽʥʽʚ ʟ ʄ1 ʤʘʢʨʦʬʘʛʽʚ, ʽ ʪʘʢʝ ʚʠʚʽʣʴʥʝʥʥʷ ʧʦʚʥʽʩʪʶ ʟʘʣʝʞʠʪʴ 
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ʚʽʜ ʘʢʪʠʚʘʮʽʾ TRPV4 ʢʘʥʘʣʽʚ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʦʢʘʟʘʥʠʡ ʚʧʣʠʚ TRPV1 ʢʘʥʘʣʽʚ ʥʘ 

ʟʘʧʘʣʝʥʥʷ. ɸʢʪʠʚʘʮʽʷ TRPV1 ʢʘʥʘʣʽʚ ʚʠʚʽʣʴʥʶʻ ʥʝʡʨʦʧʝʧʪʠʜʠ, ʟʦʢʨʝʤʘ 

ʢʘʣʴʮʠʪʦʥʽʥ-ʛʝʥ-ʟʚ'ʷʟʘʥʠʡ ʧʝʧʪʠʜ (CGRP), ʩʫʙʩʪʘʥʮʽʶ ʈ ʪʘ ʩʦʤʘʪʦʩʪʘʪʠʥ, ʷʢʽ 

ʨʝʛʫʣʶʶʪʴ ʟʘʧʘʣʝʥʥʷ ʯʝʨʝʟ ʙʽʣʢʦʚʠʡ ʢʦʤʧʣʝʢʩ NF-kB , ʱʦ ʢʦʥʪʨʦʣʶʻ 

ʪʨʘʥʩʢʨʠʧʮʽʶ ɼʅʂ.  

ʇʦʢʘʟʘʥʘ ʨʦʣʴ ʦʧʽʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ  (Ji and Wang, 2019) ʚ ʧʘʪʦʛʝʥʝʟʽ 

ɻʈɼʉ. ɽʥʜʦʤʦʨʬʽʥ-1 ʟʤʝʥʰʫʻ ʧʦʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʴ. ʅʠʟʢʘ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʢʘʟʘʣʘ, ʱʦ ʘʢʪʠʚʘʮʽʷ ʦʧʽʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʚʠʢʣʠʢʘʻ ʧʨʠʛʥʽʯʝʥʥʷ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ.  

ʈʦʣɹ ʢʘʥʘʙʽʥʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʪʘʢʦʞ ʚʠʚʯʘʣʘʩʷ ʧʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʫʨʘʞʝʥʥʽ ʣʝʛʝʥʴ. ɿʦʢʨʝʤʘ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʝʮʠʬʽʯʥʠʡ 

ʘʛʦʥʽʩʪ ʉɺ2 ʢʘʥʘʙʽʥʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ HU308 ʟʤʝʥʰʫʻ ʨʽʚʝʥʴ ʮʠʪʦʢʽʥʽʚ. 

ɸʢʪʠʚʘʮʽʷ ʷʢ ʉɺ1 ʪʘʢ ʽ ʉɺ2 ʨʝʮʝʧʪʦʨʽʚ ʚʠʢʣʠʢʘʣʘ ʧʨʠʛʥʽʯʝʥʥʷ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʘʥʪʘʛʦʥʽʩʪʠ ʢʘʥʘʙʽʥʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʤʘʣʠ 

ʧʨʦʪʠʣʝʞʥʠʡ ʝʬʝʢʪ (Liu et al., 2020). 

ɯʩʥʫʶʯʽ ʥʘʫʢʦʚʽ ʜʘʥʽ ʧʽʜʪʨʠʤʫʶʪʴ ʛʽʧʦʪʝʟʫ, ʱʦ ʥʝʨʚʦʚʘ ʩʠʩʪʝʤʘ ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʫ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʘʭ ʪʘ ʣʝʛʝʥʷʭ. ʄʽʞ ʪʠʤ, 

ʪʘʢʘ ʨʝʛʫʣʷʮʽʷ ʥʝ ʤʦʞʝ ʦʙʤʝʞʫʚʘʪʠʩʴ ʪʽʣʴʢʠ ʚʟʘʻʤʦʜʽʻʶ ʥʝʡʨʦʥʽʚ ʪʘ ʽʤʫʥʥʠʭ 

ʢʣʽʪʠʥ, ʘʣʝ ʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʟʘʻʤʦʜʽʶ ʽ ʟ ʩʪʨʫʢʪʫʨʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʷʢʽ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʘʭ ʟʘʧʘʣʝʥʥʷ. ʅʝʡʨʦʥʠ, ʱʦ ʽʥʥʝʨʚʫʶʪʴ ʜʠʭʘʣʴʥʽ 

ʰʣʷʭʠ ʤʦʞʫʪʴ ʷʢ ʽʥʽʮʽʶʚʘʪʠ ʧʦʨʫʰʝʥʥʷ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʣʝʛʝʥʴ ʯʝʨʝʟ 

ʧʽʜʚʠʱʝʥʥʷ ʽʤʫʥʥʦʾ ʨʝʘʢʮʽʾ, ʪʘʢ ʽ ʽʩʪʦʪʥʦ ʧʨʠʛʥʽʯʫʚʘʪʠ ʟʘʧʘʣʝʥʥʷ.   
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2. ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

ɺʩʽ ʧʨʦʮʝʜʫʨʠ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʤʦʛ ɼʠʨʝʢʪʠʚʠ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʫ 2010/63/EU ʧʨʦ ʟʘʭʠʩʪ ʪʚʘʨʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʥʘʫʢʦʚʠʭ ʮʽʣʷʭ ʪʘ ʟʘʪʚʝʨʜʞʝʥʽ ʂʦʤʽʪʝʪʦʤ ɹʽʦʤʝʜʠʯʥʦʾ ɽʪʠʢʠ ɯʥʩʪʠʪʫʪʫ 

ʌʽʟʽʦʣʦʛʽʾ ʽʤ. ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ ʅɸʅ ʋʢʨʘʾʥʠ. 

2.1 ʄʦʜʝʣʶʚʘʥʥʷ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʫ 

 ʇʝʨʝʜ ʝʢʩʧʝʨʠʤʝʥʪʘʤʠ ʱʫʨʽʚ ʫʪʨʠʤʫʚʘʣʠ ʫ ʩʪʘʥʜʘʨʪʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʫʤʦʚʘʭ ʧʨʦʪʷʛʦʤ 3 ʤʽʩʷʮʽʚ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʜʦ ʾʞʽ ʽ ʚʦʜʠ ʫ ʚʽʚʘʨʽʾ. 

ɽʢʩʧʝʨʠʤʝʥʪʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʥʘ ʩʘʤʮʷʭ ʱʫʨʘʭ.  ʊʚʘʨʠʥʠ ʙʫʣʠ ʚʠʧʘʜʢʦʚʠʤ 

ʯʠʥʦʤ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ 2 ʛʨʫʧʠ: 1 ʛʨʫʧʘ (10 ʪʚʘʨʠʥ) ï ʱʫʨʠ ʽʟ ʤʦʜʝʣʶʚʘʥʥʷʤ 

ɻʈɼʉ, 2 ʛʨʫʧʘ (9 ʪʚʘʨʠʥ) ï ʱʫʨʠ ʽʟ ʚʜʘʚʘʥʠʤ ʚʪʨʫʯʘʥʥʷʤ (SHAM), ʷʢʠʤ 

ʧʨʦʚʦʜʠʣʠ ʘʥʝʩʪʝʟʽʶ, ʪʨʘʭʝʦʩʪʦʤʽʶ, ʤʽʦʨʝʣʘʢʩʘʮʽʶ, ʨʦʟʧʠʣʝʥʥʷ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ ʪʘ ʚʝʥʪʠʣʷʮʽʶ ʽʟ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

 ʊʚʘʨʠʥ ʘʥʝʩʪʝʟʫʚʘʣʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫʨʝʪʘʥʫ ʽʟ ʨʦʟʨʘʭʫʥʢʫ 1,5 ʛ/ʢʛ, 

ʚʩʪʘʚʣʷʣʠ ʪʨʘʭʝʦʩʪʦʤʫ (19fr ʪʫʧʘ ʃʫʻʨ ʢʘʥʶʣʷ) ʪʘ ʧʽʜʢʣʶʯʘʣʠ ʜʦ ʘʧʘʨʘʪʫ 

Harvard Apparatus. ʊʚʘʨʠʥʠ ʧʽʜʪʨʠʤʫʚʘʣʠʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 37Áʉ ʽ ʧʨʠ ʜʽʾ 

ʤʽʦʨʝʣʘʢʩʘʥʪʫ (Atracurium-Novo, Novopharm Biosynthes, ʋʢʨʘʾʥʘ). 

 ʄʦʜʝʣʶʚʘʥʥʷ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʫ ʧʨʦʚʦʜʠʣʠ 

ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʽʥʪʨʘʪʨʘʭʝʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ ʥʘʩʪʫʧʥʦʾ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ.  

 PolyI:C ʚʚʦʜʠʣʠ ʚ ʜʦʟʽ 30 ʤʛ/ʢʛ, ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʯʠʥʠʚʰʠ ʡʦʛʦ ʫ 300 ʤʢʣ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. ʈʦʟʧʠʣʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ ʟʽ 

ʟʚʦʣʦʞʝʥʥʷʤ 20% (ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʨʦʟʧʠʣʶʚʘʣʠ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ) 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʨʦʟʧʠʣʶʚʘʯʝʤ (Aeroneb Pro, ANP-1100, Aerogen Ltd, Irland) 

ʯʝʨʝʟ ʩʪʨʫʩ ʧʦʨʪ ʨʝʩʧʽʨʘʪʦʨʘ. ɼʘʥʽ ʤʦʣʝʢʫʣʠ ʽʤʽʪʫʶʪʴ ʚʽʨʫʩʥʫ ʧʥʝʚʤʦʥʽʶ ʽ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʥʘʙʣʠʞʘʶʪʴ ʜʘʥʫ ʤʦʜʝʣʴ ʜʦ ɻʈɼʉ, ʷʢʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠ 

COVID-19. ʄʝʭʘʥʽʟʤ ʜʽʾ PolyI:ʉ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ.2.1. 
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ʈʠʩ. 2.1. ʄʝʭʘʥʽʟʤ ʜʽʾ  PolyI:ʉ ï ʜʚʦʣʘʥʮʶʛʦʚʦʾ ʈʅʂ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʽʥʦʟʠʥʫ ʪʘ ʮʠʪʦʟʠʥʫ. 

  

ʆʜʨʘʟʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʚʤʠʢʘʣʠ ʧʨʦʪʦʢʦʣ ʧʨʝʮʠʟʽʡʥʦʾ  ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ 

ʪʘ ʧʨʦʚʦʜʠʣʠ ʾʾ ʧʨʦʪʷʛʦʤ 4 ʛʦʜʠʥ ʽʟ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʯʘʩʪʦʪʘ ʚʝʥʪʠʣʷʮʽʾ 

90 ʨʘʟʽʚ/ʭʚ, tidal volume 35 ml/kg (ʫ ʛʨʫʧʽ SHAM 10 ml/kg, ʜʠʭʘʣʴʥʠʡ ʦʙôʻʤ ʚ 

ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʤʘʩʫ ʱʫʨʘ) (Savotchenko et al).  

 

2.2 ɺʠʤʽʨʶʚʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʪʘ ʤʝʭʘʥʽʯʥʦʾ 

ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ. 

 ʆʮʽʥʢʘ ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʪʚʘʨʠʥ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ʧʨʠʤʫʩʦʚʠʭ ʢʦʣʠʚʘʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʣʘʜʫ 

FlexiVent SCIREQ. ɼʘʥʘ ʩʠʩʪʝʤʘ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʽʥʚʘʟʠʚʥʦʤʫ ʧʨʠʥʮʠʧʽ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ/ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʜʠʭʘʥʥʷ ʪʚʘʨʠʥʠ. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.2.2.  
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ʈʠʩ. 2.2. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʨʦʙʦʪʠ ʧʨʠʣʘʜʫ FlexiVent. Pcyl ï ʜʘʪʯʠʢ 

ʪʠʩʢʫ ʮʠʣʽʥʜʨʘ, Pao ï ʜʘʪʯʠʢ ʪʠʩʢʫ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ(ʚʠʜʠʭʫ). 

ʋʩʪʘʥʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʠʩʪʝʤʠ ʪʨʫʙʦʢ, ʷʢʽ ʟôʻʜʥʫʶʪʴ ʤʽʞ ʩʦʙʦʶ ʪʨʠ 

ʢʣʘʧʘʥʠ, ʜʚʘ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʜʘʪʯʠʢʽʚ ʪʠʩʢʫ, ʮʠʣʽʥʜʨ ʟ ʧʦʨʰʥʝʤ ʜʘʣʽ 

ʧʝʨʝʭʽʜʥʠʢ ʟ ʥʝʙʫʣʘʡʟʝʨʦʤ ʜʦ ʪʚʘʨʠʥʠ. ʂʝʨʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʟ ʢʦʤʧôʶʪʝʨʘ, ʜʝ 

ʟʘʜʘʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʚʝʥʪʠʣʶʚʘʥʥʷ ʪʘ ʧʝʨʝʜʘʶʪʴʩʷ ʜʦ ʢʦʥʪʨʦʣʶʶʯʦʛʦ 

ʤʦʜʫʣʷ, ʷʢʠʡ ʢʦʦʨʜʠʥʫʻ ʨʦʙʦʪʫ ʧʦʨʰʥʷ, ʢʣʘʧʘʥʽʚ ʪʘ ʥʝʙʫʣʘʡʟʝʨʘ, ʦʜʥʦʯʘʩʥʦ 

ʟʙʠʨʘʻ ʜʘʥʽ ʟ ʜʘʪʯʠʢʽʚ ʪʠʩʢʫ ʪʘ ʧʦʣʦʞʝʥʥʷ ʧʦʨʰʥʷ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ.  

ɺʝʥʪʠʣʶʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʮʠʢʣʽʯʥʦʾ ʨʦʙʦʪʠ ʧʦʨʰʥʷ ʪʘ ʢʣʘʧʘʥʽʚ, ʘ ʩʘʤʝ 

ʩʧʦʯʘʪʢʫ ʚʽʜʢʨʠʪʦ ʦʜʠʥ ʢʣʘʧʘʥ ʪʘ ʧʦʨʰʥʝʤ ʟʘʩʤʦʢʪʫʻʪʴʩʷ ʧʦʚʽʪʨʷ ʫ ʪʦʡ ʯʘʩ, 

ʢʦʣʠ ʚʽʜʢʨʠʪʠʡ ʢʣʘʧʘʥ ʚʠʜʠʭʫ. ɼʘʣʽ ʮʽ ʜʚʘ ʢʣʘʧʘʥʠ ʟʘʢʨʠʚʘʶʪʴʩʷ ʽ 

ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʢʣʘʧʘʥ ʚʜʠʭʫ, ʪʦʙʪʦ ʜʣʷ ʧʨʠʤʫʩʦʚʦʛʦ ʚʠʰʪʦʚʭʫʚʘʥʥʷ ʧʦʚʽʪʨʷ 

ʧʦʨʰʥʝʤ ʜʦ ʣʝʛʝʥʴ. ʇʽʜ ʯʘʩ ʚʚʝʜʝʥʥʷ ʘʝʨʦʟʦʣʶ, ʥʝʙʫʣʘʡʟʝʨ ʧʨʦʜʫʢʫʻ ʡʦʛʦ 

ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʚʜʠʭʫ. ʄʝʭʘʥʽʯʥʝ ʚʝʥʪʠʣʷʮʽʷ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 2.3, ʜʝ ʧʦʚʥʽʩʪʶ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʦʙôʻʤ, ʪʠʩʢ ʪʘ ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʪʠʩʢʫ ʥʘʧʨʠʢʽʥʮʽ ʚʠʜʠʭʫ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʢʦʣʘʧʩʫ 

ʣʝʛʝʥʴ. 
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 ʈʠʩ. 2.3. ɺʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʽʚ ʪʘ ʤʝʪʦʜʠʢʘ ʧʨʠʤʫʩʦʚʠʭ ʢʦʣʠʚʘʥʴ. 

  

ʊʘʢʠʤ ʯʠʥʦʤ ʙʫʣʠ ʦʮʽʥʝʥʽ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʥʴʶʪʦʥʽʚʩʴʢʠʡ ʦʧʽʨ, ʪʢʘʥʠʥʥʘ 

ʞʦʨʩʪʢʽʩʪʴ ʪʘ ʝʣʘʩʪʠʯʥʽʩʪʴ, ʛʽʩʪʝʨʝʟʠʩ, ʜʝʤʧʽʥʛ ʪʢʘʥʠʥ ʪʘ ʩʪʘʪʠʯʥʘ 

ʨʦʟʪʷʞʥʽʩʪʴ. ʇʘʨʘʤʝʪʨʠ ʨʝʻʩʪʨʫʚʘʣʠ ʜʚʽʯʽ: ʥʘ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʚ ʢʽʥʮʽ.  

 

2.3 ʆʮʽʥʢʘ ʩʪʫʧʝʥʽ ʚʘʞʢʦʩʪʽ ɻʈɼʉ 

ʅʘʙʨʷʢ ʣʝʛʝʥʽʚ ʻ ʦʜʥʠʤ ʟ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻ ʨʦʟʚʠʪʦʢ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ-

ʩʠʥʜʨʦʤʫ. ɺʤʽʩʪ ʨʽʜʠʥʠ ʚ ʣʝʛʝʥʷʭ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ ʣʝʛʝʥʴ, 

ʚʠʤʽʨʶʚʘʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʘʛʠ ʚʦʣʦʛʠʭ ʣʝʛʝʥʴ ʜʦ ʩʫʭʠʭ. 

ʃʽʚʽ ʥʠʞʥʽ ʚʽʜʜʽʣʠ ʣʝʛʝʥʴ ʟʚʘʞʫʚʘʣʠ ʦʜʨʘʟʫ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ (ʤʦʢʨʘ ʤʘʩʘ, wet) 

ʽ ʟʥʦʚʫ ʟʚʘʞʫʚʘʣʠ ʧʽʩʣʷ ʩʫʰʽʥʥʷ ʚ ʜʫʭʦʚʽʡ ʰʘʬʽ ʧʨʠ 60Áʉ ʧʨʦʪʷʛʦʤ 72 ʛʦʜ 

(ʩʫʭʘ ʤʘʩʘ, dry). ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʘʛʠ ʣʝʛʢʦʛʦ ʽ ʩʫʭʦʛʦ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ 

ʚʽʜʥʦʰʝʥʥʷ ʚʦʣʦʛʦʾ ʚʘʛʠ ʜʦ ʩʫʭʦʾ ʚʘʛʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʮʽʥʶʚʘʣʠ ʩʪʫʧʽʪʴ 

ʥʘʙʨʷʢʫ ʣʝʛʝʥʴ, ʯʠʤ ʙʽʣʴʰʝ ʮʝʡ ʧʦʢʘʟʥʠʢ, ʪʠʤ ʙʽʣʴʰʝ ʥʘʙʨʷʢ. 

 

 



15 
 

2.4 ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʫ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʤʫ ʣʘʚʘʞʽ 

ɹʨʦʥʭʦʘʣʴʚʝʦʣʷʨʥʝ ʧʨʦʤʠʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʜʚʽʯʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 1 ʤʣ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. ʆʪʨʠʤʘʥʫ ʨʽʜʠʥʫ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 1500 ʦʙ/ʭʚ 

ʧʨʦʪʷʛʦʤ 10 ʭʚ (ʧʨʠ 4Áʉ), ʘ ʥʘʜʦʩʘʜʦʚʫ ʨʽʜʠʥʫ ʟʙʝʨʽʛʘʣʠ ʧʨʠ ï80 Á ʉ ʜʦ ʘʥʘʣʽʟʫ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʣʢʫ ʫ ʙʨʦʥʭʦʘʣʴʚʝʦʣʷʨʥʦʤʫ ʣʘʚʘʞʽ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʧʨʠʣʘʜʽ Nanodrop 1000 ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʽʥʩʪʨʫʢʮʽʾ. 

 

2.5 ɺʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʶ ʮʠʪʦʢʽʥʽʚ 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ Il -1beta, Il-6, Il-10 ʪʘ TNF-alpha ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʤʝʪʦʜ ʧʨʷʤʦʛʦ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ. ʇʨʠ ʮʴʦʤʫ ʘʥʪʠʛʝʥ ʧʘʩʠʚʥʦ 

ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ ʧʣʘʩʪʠʯʥʦʾ ʪʚʝʨʜʦʾ ʬʘʟʠ ʟʘ ʧʝʨʽʦʜ ʽʥʢʫʙʘʮʽʾ. ʇʽʩʣʷ ʝʪʘʧʫ 

ʧʨʦʤʠʚʘʥʥʷ ʘʥʪʠʛʝʥ ʚʠʷʚʣʷʻʪʴʩʷ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʩʧʦʯʘʪʢʫ ʧʝʨʚʠʥʥʦʛʦ 

ʘʥʪʠʪʽʣʘ, ʘ ʧʦʪʽʤ ʚʪʦʨʠʥʥʦʛʦ ʘʥʪʠʪʽʣʘ, ʢʦʚʘʣʝʥʪʥʦ ʟʚôʷʟʘʥʦʛʦ ʟ 

ʬʝʨʤʝʥʪʦʤ. ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʪʘ ʧʨʦʤʠʚʘʥʥʷ ʚ ʧʣʘʰʢʫ ʜʦʜʘʻʪʴʩʷ 

ʭʨʦʤʦʛʝʥ/ʩʫʙʩʪʨʘʪ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ ʚʠʢʣʠʢʘʻ ʟʤʽʥʫ 

ʢʦʣʴʦʨʫ. ʂʦʣʴʦʨʦʚʘ ʨʝʘʢʮʽʷ ʟʫʧʠʥʷʪʴʩʷ ʯʝʨʝʟ ʧʝʚʥʠʡ ʯʘʩ, ʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʢʦʣʴʦʨʫ ʟʯʠʪʫʻʪʴʩʷ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ (ʨʠʩ.2.4.). 

 

ʈʠʩ.2.4. ʉʭʝʤʘ ʧʨʷʤʦʛʦ ʽʤʫʥʦʬʝʨʤʝʥʪʦʥʦʛʦ ʘʥʘʣʽʟʫ 

 

2.6 ɽʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʘ ʨʝʻʩʪʨʘʮʽʷ ʘʢʪʠʚʥʦʩʪʽ ʚʘʛʫʩʥʦʛʦ ʥʝʨʚʘ 

ʊʚʘʨʠʥʠ 

ʋ ʝʢʩʧʝʨʠʤʝʥʪʘʭ in vivo ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥ ̔  ʜʦʨʦʩʣ ̔ʩʘʤʮʽ ʱʫʨʠ ʣʽʥʽʾ 

ɺʽʩʪʘʨ. ʊʚʘʨʠʥ ʫʪʨʠʤʫʚʘʣʠ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ ʚʽʚʘʨʽʶ ɯʥʩʪʠʪʫʪʠ ʬʽʟʽʦʣʦʛʽʾ 
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ʽʤ. ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ ʅɸʅ ʋʢʨʘʾʥʠ ʧʨʠ ʧʨʠʨʦʜʥʽʡ ʪʨʠʚʘʣʦʩʪʽ ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʢʦʥʪʨʦʣʽ ʧʨʠʤʽʱʝʥʥʷ. ʊʚʘʨʠʥʠ ʫʪʨʠʤʫʚʘʣʠʩʴ ʥʘ 

ʟʙʘʣʘʥʩʦʚʘʥʽʡ ʜʽʻʪʽ ʪʘ ʤʘʣʠ ʥʝʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʾʞʽ ʽ ʚʦʜʠ.   

ɽʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʷ. 

ʋ ʷʢʦʩʪʽ ʘʥʝʩʪʝʟʽʾ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʦʧʝʨʘʮʽʾ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʫ ʽʥôʻʢʮʽʶ ʫʨʝʪʘʥʫ ʚ ʜʦʟʽ 2 ʛ/ʢʛ ʚʘʛʠ ʪʚʘʨʠʥ. ʇʽʩʣʷ ʪʦʛʦ ʷʢ 

ʪʚʘʨʠʥʘ ʧʦʚʥʽʩʪʶ ʚʪʨʘʯʘʣʘ ʯʫʪʣʠʚʽʩʪʴ, ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʟʘʡʚʠʭ ʘʬʝʨʝʥʪʥʠʭ 

ʩʠʛʥʘʣʽʚ, ʧʨʦʚʦʜʠʣʘʩʴ ʚʘʛʦʪʦʤʽʷ ʥʘ ʨʽʚʥʽ ʜʽʘʬʨʘʛʤʠ,  ʪʘ ʜʦʩʪʫʧ ʜʦ ʰʠʡʥʦʾ 

ʜʽʣʷʥʢʠ ʦʩʥʦʚʥʦʾ ʧʨʘʚʦʾ ʛʽʣʢʠ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ. ɼʘʣʽ ʥʝʨʚ ʧʝʨʝʨʽʟʘʚʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʨʦʩʪʨʘʣʴʥʦ. ɺʝʩʴ ʯʘʩ ʧʨʦʚʦʜʠʣʘʩʴ ʩʫʧʝʨʬʫʟʽʷ ʚʽʜʢʨʠʪʦʾ 

ʦʧʝʨʘʮʽʡʥʦʾ ʜʽʣʷʥʢʠ ʟ ʙʣʫʢʘʶʯʠʤ ʥʝʨʚʦʤ ʤʦʜʽʬʽʢʦʚʘʥʠʤ ʨʦʟʯʠʥʦʤ ʂʨʝʙʩʘ-

ʈʽʥʛʝʨʘ ʥʘʩʠʯʝʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʝʨʘʮʽʾ 95 % O2 + 5% CO2, ʷʢʠʡ ʤʘʚ 

ʥʘʩʪʫʧʥʠʡ ʩʢʣʘʜ (ʚ mM): NaCl 118; KCl 5.4; NaH2PO4 1.0; MgSO4 1.2; 

NaHCO3 25; CaCl2 1.9; ʛʣʶʢʦʟʘ 11.1; pH 7.4 Ñ 0.1. 

ʐʚʠʜʢʽʩʪʴ ʧʨʦʪʦʢʫ ʨʦʟʯʠʥʫ ʩʪʘʥʦʚʠʣʘ 12 ʤʣ/ʭʚ. ɿʘʡʚʘ ʨʽʜʠʥʘ 

ʚʽʜʩʤʦʢʪʫʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʽʜʩʤʦʢʪʫʚʘʯʘ. 

ɽʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʘ ʨʝʻʩʪʨʘʮʽʷ ʧʦʪʝʥʮʽʘʣʽʚ ʜʽʾ. 

ʉʧʦʯʘʪʢʫ, ʢʘʫʜʘʣʴʥʠʡ ʢʽʥʝʮʴ ʥʝʨʚʫ ʧʦʤʽʱʘʚʩʷ ʥʘ ʥʝʚʝʣʠʢʝ ʜʟʝʨʢʘʣʴʮʝ 

ʥʘ ʩʧʝʮʽʘʣʴʥʽʡ ʧʣʘʪʬʦʨʤʽ ʧʨʠʻʜʥʘʥʽʡ ʜʦ ʤʽʢʨʦʤʘʥʽʧʫʣʷʪʦʨʘ,  ʜʝ ʧʽʜ 

ʤʽʢʨʦʩʢʦʧʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʩʪʨʠʭ ʧʽʥʮʝʪʽʚ ʪʘ ʛʦʣʦʢ ʟʚʽʣʴʥʷʚʩʷ ʚʽʜ ʦʙʦʣʦʥʦʢ 

(ʝʧʽʥʝʨʚʽʷ ʪʘ ʧʝʨʠʥʝʨʚʽʷ) ʧʽʩʣʷ ʯʦʛʦ ʡʦʛʦ ʨʦʟʜʽʣʷʣʠ ʥʘ ʬʽʣʘʤʝʥʪʠ, ʟ  ʷʢʠʭ 

ʟʛʦʜʦʤ ʚʽʜʦʢʨʝʤʣʶʚʘʣʠ ʧʦʦʜʠʥʦʢʽ ʥʝʨʚʦʚʽ ʚʦʣʦʢʥʘ.  ɿʦʚʥʽʰʥʴʦʢʣʽʪʠʥʥʘ 

ʨʝʻʩʪʨʘʮʽʷ ʧʦʪʝʥʮʽʘʣʽʚ ʜʽʾ ʚʽʜ ʧʦʦʜʠʥʦʢʠʭ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʭʣʦʨ-ʩʨʽʙʥʦʛʦ ʩʢʣʷʥʦʛʦ ʤʽʢʨʦʝʣʝʢʪʨʦʜʫ ʟôʻʜʥʘʥʦʛʦ ʟ 

ʜʠʬʝʨʝʥʮʽʡʥʠʤ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʠʤ ʧʽʜʩʠʣʶʚʘʯʝʤ (A-M Systems, Inc. model 

3000, Sequim, WA, USA). ʄʽʢʨʦʝʣʝʢʪʨʦʜʠ ʚʠʛʦʪʦʚʣʷʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʠʪʷʛʫʚʘʥʥʷ ʤʽʢʨʦʝʣʝʢʪʨʦʜʽʚ  (Model P-97, Sutter Instrument CO., 

USA), ʽ ʥʘʧʦʚʥʶʚʘʣʠʩʴ ʢʦʥʪʨʦʣʴʥʠʤ ʨʦʟʯʠʥʦʤ. ʅʘʧʦʚʥʝʥʠʡ ʝʣʝʢʪʨʦʜ 

ʧʦʤʽʱʘʚʩʷ ʫ ʪʨʠʤʘʯ ʝʣʝʢʪʨʦʜʫ ʟôʻʜʥʘʥʠʡ ʜʦ ʧʽʜʩʠʣʶʚʘʯʘ. 
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ɺʭʽʜʥʠʡ ʩʠʛʥʘʣ ʚʽʜ ʘʢʪʠʚʥʦʛʦ ʝʣʝʢʪʨʦʜʫ ʧʽʜʩʠʣʶʚʘʚʩʷ ʽ ʬʽʣʴʪʨʫʚʘʚʩʷ  ʚ 

ʜʽʘʧʘʟʦʥʽ ʤʽʞ 1 ʪʘ 0.3 kHz. ʎʠʬʨʫʚʘʥʥʷ ʩʠʛʥʘʣʫ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ  

ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ (ɸʎʇ) Digidata 1200 (Axon Instruments, 

Union City, CA, USA) ʟ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʜʠʪʘʮʽʾ 10 kHz. ʆʪʨʠʤʘʥʠʡ ʩʠʛʥʘʣ 

ʚʽʜʦʙʨʘʞʘʚʩʷ ʪʘ ʟʙʝʨʽʛʘʚʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧôʶʪʝʨʽ (ʇʂ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ WinEDR v3.3.1 ʪʘ WinWCP v4.5.4 software 

(University of Strathclyde, Glasgow, Scotland, UK). ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

WinEDR ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ 

ʩʠʛʥʘʣʫ ʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʇɼ. 

ʅʝʨʚʦʚʽ ʘʬʝʨʝʥʪʠ ʙʫʣʦ ʢʣʘʩʽʬʽʢʦʚʘʥʦ ʟʘ ʤʝʭʘʥʽʯʥʦʶ ʯʫʪʣʠʚʽʩʪʶ, 

ʭʘʨʘʢʪʝʨʦʤ ʘʢʪʠʚʥʦʩʪʽ, ʬʦʨʤʠ ʧʦʪʝʥʮʽʘʣʫ ʜʽʾ, ʰʚʠʜʢʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʪʘ 

ʯʫʣʠʚʽʩʪʶ ʜʦ ʢʘʧʩʘʾʮʠʥʫ. ɹʽʣʴʰ ʟʘʛʘʣʴʥʦ ʥʝʨʚʦʚʽ ʘʬʝʨʝʥʪʠ ʨʦʟʜʽʣʝʥʦ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: ʚʦʣʦʢʥʘ ʟ ʨʝʛʫʣʷʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ (ʤʝʭʘʥʦʯʫʪʣʠʚʽ ʰʚʠʜʢʦʧʨʦʚʽʜʥʽ ɸɓ-

ʚʦʣʦʢʥʘ, ʷʢʽ ʤʘʶʪʴ ʨʝʮʝʧʪʦʨʠ ʨʦʟʪʷʛʥʝʥʥʷ ʽ ʜʘʶʪʴ ʨʦʟʨʷʜʠ ʇɼ ʩʠʥʭʨʦʥʥʦ ʟ 

ʜʠʭʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʪʶ) ʽ ʚʦʣʦʢʥʘ ʟ ʽʨʨʝʛʫʣʷʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ (ʢʘʧʩʘʾʮʠ- 

ʯʫʪʣʠʚʽ ʙʦʣʴʦʚʽ ʧʦʚʽʣʴʥʦ ʧʨʦʚʽʜʥʽ ɸŭ- ʪʘ ʉ-ʚʦʣʦʢʥʘ, ʷʢʽ ʤʘʶʪʴ ʩʧʦʥʪʘʥʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʥʝ ʩʠʥʭʨʦʥʥʫ ʟ ʘʢʪʘʤʠ ʚʜʠʭʫ ʪʘ ʚʠʜʠʭʫ). ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʤʦʜʝʣʶʚʘʥʥʷ ɻʈɼʉ ʚʠʢʣʠʢʘʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʧʦʥʪʘʥʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʫ ʦʙʦʭ ʪʠʧʘʭ ʚʦʣʦʢʦʥ ʟ ʨʝʛʫʣʷʨʥʦʶ ʪʘ ʽʨʨʝʛʫʣʷʨʥʦʶ ʘʢʪʠʚʥʽʩʪʶ.  

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ Origin pro 8,5 (OriginLab Corp.). ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʥʝʨʚʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʦʜʥʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ 

(One-way ANOVA) ʪʘ ʦʜʥʦʬʘʢʪʦʨʥʠʡ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʧʦʚʪʦʨʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ (Repeated measures ANOVA). ʈʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ 

ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʪʘ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʤʠʣʢʠ ʩʝʨʝʜʥʴʦʛʦ (MEAN Ñ 

SEM) ʧʨʠ p<0.05. 
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ʈʠʩ. 2.5. ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʝʢʧʝʨʠʤʝʥʪʫ. ʅʘ ʬʦʪʦ ʟʣʽʚʘ ʧʦʢʘʟʘʥ 

ʙʣʫʢʘʶʯʠʡ ʥʝʨʚ (vagus nerve) ʥʘ ʩʧʝʮʽʘʣʴʥʽʡ ʧʣʘʪʬʦʨʤʽ ʟʚʽʣʴʥʝʥʠʡ ʚʽʜ 

ʦʙʦʣʦʥʦʢ ʟ ʨʝʝʩʪʨʫʶʯʠʤ ʩʢʣʷʥʠʤ ʝʣʝʢʪʨʦʜʦʤ. ʈʝʝʩʪʨʘʮʽʷ ʝʣʝʢʪʨʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʚʦʜʠʣʘʩʴ ʚʽʜ ʘʬʝʨʝʥʪʽʚ ʟ ʢʘʫʜʘʣʴʥʦʛʦ ʢʽʥʮʷ (caudal end) ʥʝʨʚʫ. 

ʇʽʩʣʷ ʥʘʨʢʦʟʫ ʽ ʩʫʙʜʽʘʬʨʘʛʤʘʣʴʥʦʾ ʚʘʛʦʪʦʤʽʾ (subdiaphragmatic vagotomy) ʫ 

ʰʪʫʯʥʦ ʚʝʥʪʠʣʴʦʚʘʥʽʡ ʪʚʘʨʠʥʽ ʧʨʦʚʦʜʠʣʘʩʴ ʨʝʩ̒ʪʨʘʮʽʷ ʇɼ ʚʽʜ ʥʝʨʚʦʚʠʭ 

ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ. ɺʚʝʜʝʥʥʷ ʪʝʩʪʦʚʘʥʠʭ ʨʝʯʦʚʠʥ ʧʨʦʚʦʜʠʣʦʩʴ ʯʝʨʝʟ ʚʝʥʦʟʥʠʡ 

ʢʘʪʝʪʝʨ ʫ ʧʨʘʚʽʡ ʟʦʚʥʽʰʥʽʡ ʷʨʝʤʥʽʡ ʚʝʥʽ (right internal jugular vein) 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʧʨʘʚʝ ʧʝʨʝʜʩʝʨʜʷ ʫ ʤʘʣʝ ʢʦʣʦ ʢʨʦʚʦʦʙʽʛʫ.  

 

2.7.  ʄʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʣʝʛʝʥʴ 

ɼʣʷ ʤʽʢʨʦʩʢʦʧʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ  ʽʟʦʣʶʚʘʣʘʩʷ 

ʽʥʬʨʘʢʘʨʜʽʘʣʴʥʘ  ʪʘ ʢʘʫʜʘʣʴʥʘ ʜʦʣʽ ʧʨʘʚʦʾ ʣʝʛʝʥʽ ʱʫʨʽʚ ʣʽʥʽʾ Wistar 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ  (ʦʧʝʨʦʚʘʥʽ ʱʫʨʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʚ ʫʤʦʚʘʭ ʰʪʫʯʥʦʾ 

ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʽʟ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʦʙ`ʻʤʦʤ ï 10 ʤʣ/ ʢʛ ʥʘ ʬʦʥʽ 

ʽʥʪʨʘʪʨʘʭʝʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ n=6),  ʪʘ ʱʫʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʛʨʫʧʠ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʚ ʫʤʦʚʘʭ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʥʘ 

ʬʦʥʽ  ʽʥʪʨʘʪʨʘʭʝʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ  PolyI:C (n=9)  ʪʘ ʱʫʨʽʚ,  ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʚ 
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ʨʝʞʠʤʽ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʪʘ ʽʥʪʨʘʪʨʘʭʝʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ  PolyI:C ʥʘ ʬʦʥʽ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ ʢʘʧʩʘʾʮʠʥʫ (n = 6), CBD (n = 6),  ʥʘʣʦʢʩʦʥʫ (n = 

6) ʪʘ ʥʘʣʙʫʬʽʥʫ  (n = 6). ʊʢʘʥʠʥʠ ʣʝʛʝʥʴ ʬʽʢʩʫʚʘʣʠʩʷ ʚ 10 % ʟʘʙʫʬʝʨʝʥʦʤʫ 

ʬʦʨʤʘʣʽʥʽ ʟ ʧʦʜʘʣʴʰʦʶ ʟʘʣʠʚʢʦʶ ʚ ʧʘʨʘʬʽʥ ʪʘ ʧʦʨʽʟʢʦʶ ʧʘʨʘʬʽʥʦʚʠʭ ʟʨʽʟʽʚ 

ʪʦʚʱʠʥʦʶ 7 ʤʢʤ. ʇʘʨʘʬʽʥʦʚʽ ʟʨʽʟʠ  ʬʘʨʙʫʚʘʣʠʩʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ ʪʘ 

ʚʠʚʯʘʣʠʩʷ ʥʘ ʤʽʢʨʦʩʢʦʧʽ Nikon Eclipse E200, ʟʦʙʨʘʞʝʥʥʷ ʬʽʢʩʫʚʘʣʠʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨʠ Nikon DS-Fi1. ʄʦʨʬʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʛʨʘʤʠ ImageJ. ɺ ʢʦʞʥʽʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ  

ʤʦʨʬʦʤʝʪʨʠʯʥʦʤʫ ʘʥʘʣʽʟʫ ʧʽʜʣʷʛʘʣʠ ʚʽʜ 10 ʧʦʣʽʚ ʟʦʨʫ ʥʘ ʟʙʽʣʴʰʝʥʥʽ ʚʽʜ ʍ100 

ʜʦ ʍ200  ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ ʚʩʽʭ ʧʽʜʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ. 

ɼʣʷ ʦʙôʻʢʪʠʚʥʦʛʦ  ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʢʦʤʧʦʥʝʥʪʽʚ ʪʢʘʥʠʥʠ ʣʝʛʝʥʴ ʧʨʠ 

ʨʽʟʥʠʭ ʚʧʣʠʚʘʭ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʤʝʪʦʜʠ  ʦʮʽʥʶʚʘʥʥʷ ʾʭ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ.  

ɹʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ: ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʚʽʜʜʽʣʫ ʣʝʛʝʥʴ  ʚʠʟʥʘʯʘʣʠʩʴ  ʦʙôʻʤ ʘʣʴʚʝʦʣʷʨʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʪʘ ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʣʦʱʽ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ  ʫ ʚʽʜʩʦʪʢʘʭ. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʧʦʚʽʪʨʦʥʦʩʥʠʭ ʰʣʷʭʽʚ ʚ 

ʧʦʧʝʨʝʯʥʠʭ ʟʨʽʟʘʭ ʙʨʦʥʭʽʦʣ, ʚʠʟʥʘʯʘʣʠʩʴ ʧʣʦʱʘ ʧʨʦʩʪʦʨʫ ʦʙʤʝʞʝʥʦʛʦ  

ʙʘʟʘʣʴʥʦʶ ʤʝʤʙʨʘʥʦʶ ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʝʧʽʪʝʣʽʶ, ʚʢʣʶʯʘʶʯʠ ʧʨʦʩʚʽʪ ʙʨʦʥʭʽʦʣʠ,  

(Abm), ʟʦʚʥʽʰʥʴʦʶ ʤʝʞʝʶ ʛʣʘʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ (Amo) ʽ ʟʦʚʥʽʰʥʴʦʶ 

ʘʜʚʝʥʪʠʮʽʘʣʴʥʦʶ ʤʝʞʝʶ (Ao) . ʅʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ, 

ʙʘʟʫʶʯʠʩʴ ʥʘ ʦʪʨʠʤʘʥʠʭ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʤʽʨʽʚ ʜʘʥʠʭ: ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʩʪʽʥʢʠ 

ʙʨʦʥʭʽʦʣʠ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʧʣʦʱʽ ʧʨʦʩʚʽʪʫ (WAt = Ao - Abm), ʧʣʦʱʘ 

ʚʥʫʪʨʽʰʥʴʦʾ ʦʙʣʘʩʪʽ ʩʪʽʥʢʠ  ʙʨʦʥʭʽʦʣʠ (ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ), ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ 

ʧʣʦʱʽ ʧʨʦʩʚʽʪʫ ʙʨʦʥʭʽʦʣʠ (WAi = Amo ï Abm)  ʪʘ ʧʣʦʱʘ ʟʦʚʥʽʰʥʴʦʾ ʦʙʣʘʩʪʽ  

ʩʪʽʥʢʠ  ʙʨʦʥʭʽʦʣʠ (ʧʽʜʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ) (WAo = Ao ï Amo). ʆʪʨʠʤʘʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦʟʚʦʣʠʣʠ  ʚʠʟʥʘʯʠʪʠ  ʧʣʦʱʫ ʦʢʨʝʤʠʭ ʟʦʥ  ʩʪʽʥʢʠ 

ʙʨʦʥʭʽʦʣʠ ʷʢ ʚʽʜʩʦʪʦʢ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ  ʧʨʦʩʪʦʨʫ, ʘ ʩʘʤʝ: ʧʣʦʱʫ  ʚʥʫʪʨʽʰʥʴʦʾ  

ʦʙʣʘʩʪʽ ʩʪʽʥʢʠ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʙʨʦʥʭʽʦʣʠ, ʚʢʣʶʯʘʶʯʠ ʧʨʦʩʚʽʪ  ʫ ʚʽʜʩʦʪʢʘʭ- 

%ʊɸʽ;  ʧʣʦʱʫ ʟʦʚʥʽʰʥʴʦʾ ʦʙʣʘʩʪʽ ʩʪʽʥʢʠ ʙʨʦʥʭʽʦʣʠ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ 
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ʙʨʦʥʭʽʦʣʠ, ʚʢʣʶʯʘʶʯʠ ʧʨʦʩʚʽʪ  ʫ ʚʽʜʩʦʪʢʘʭ-%ʊɸʦ;   ʪʦʪʘʣʴʥʫ ʧʣʦʱʫ ʩʪʽʥʢʠ 

ʙʨʦʥʭʽʦʣʠ (ʩʣʠʟʦʚʘ ʪʘ ʧʽʜʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ 

ʙʨʦʥʭʽʦʣʠ, ʚʢʣʶʯʘʶʯʠ ʧʨʦʩʚʽʪï %ʊɸt. ɸ ʪʘʢʦʞ  ʚʽʜʩʦʪʦʢ ʧʣʦʱʽ ʚʥʫʪʨʽʰʥʴʦʾ 

ʦʙʣʘʩʪʽ ʩʪʽʥʢʠ ʙʨʦʥʭʽʦʣʠ (ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ) ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʙʨʦʥʭʽʦʣʠ 

ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʣʦʱʽ ʧʨʦʩʚʽʪʫ  ï %Wai ʪʘ  ʚʽʜʩʦʪʦʢ ʧʣʦʱʽ ʟʦʚʥʽʰʥʴʦʾ ʦʙʣʘʩʪʽ 

ʩʪʽʥʢʠ ʙʨʦʥʭʽʦʣʠ  ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʩʪʽʥʢʠ ʙʨʦʥʭʽʦʣʠ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʣʦʱʽ 

ʧʨʦʩʚʽʪʫï %Wao (Bai et al. 1985; Palmans et al. 2000). ʇʦʢʘʟʥʠʢ %Wab ʽ 

ʜʝʤʦʥʩʪʨʫʻ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʧʣʦʱʽ ʧʨʦʩʚʽʪʫ ʙʨʦʥʭʽʦʣʠ. ɸʥʘʣʽʟʫʚʘʣʠʩʴ ʧʦʧʝʨʝʯʥʽ 

ʟʨʽʟʠ ʙʨʦʥʭʽʦʣ ʟ ʜʽʘʤʝʪʨʦʤ ʜʦ 0,5 ʤʤ, ʚ ʷʢʠʭ ʚʽʜʥʦʰʝʥʥʷ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʫ ʜʦ 

ʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʫ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʦ ʟʥʘʯʝʥʥʷ 0,5 (ʮʝ ʩʚʽʜʯʠʣʦ ʧʨʦ ʪʝ, ʱʦ ʟʨʽʟ 

ʙʨʦʥʭʽʦʣʠ ʻ ʧʦʧʝʨʝʯʥʠʤ).   

ʊʘʢʦʞ  ʤʦʨʬʦʤʝʪʨʠʯʥʦ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʪʦʚʱʠʥʘ ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ 

ʧʝʨʝʛʦʨʦʜʦʢ ʪʘ ʦʙôʻʤ ʧʦʚʽʪʨʷʥʦʛʦ ʧʨʦʩʪʦʨʫ ʘʣʴʚʝʦʣ.  

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʨʽʚʥʽʚ ʽʥʬʽʣʴʪʨʘʮʽʾ ʥʝʡʪʨʦʬʽʣʘʤʠ ʚ ʧʘʨʝʥʭʽʤʽ ʣʝʛʝʥʴ 

ʪʚʘʨʠʥ, ʟʘʜʽʷʥʠʭ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʡ ʤʝʪʦʜ 

ʧʦʜʚʽʡʥʦʛʦ ʤʽʯʝʥʥʷ. ɺʠʷʚʣʷʣʠʩʴ ʤʘʨʢʝʨʥʠʡ ʙʽʣʦʢ ʥʝʡʪʨʦʬʽʣʽʚ ï

ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʘ (anti-MPO Antibody (8F4) Novus Cat/N NBP1-51148)) ʪʘ 

ʮʠʪʨʫʣʽʥʦʚʘʥʠʡ ʛʽʩʪʦʥ 3 (Anti-Histone H3 (citrulline R17) antibody Abcam 

(ab219407).  ʇʽʩʣʷ ʜʝʧʘʨʘʬʽʥʽʟʘʮʽʾ ʪʘ ʛʽʜʨʘʪʘʮʽʾ ʟʨʽʟʠ, ʪʦʚʱʠʥʦʶ 7 ʤʢʤ 

ʽʥʢʫʙʫʚʘʣʠ ʚ  ʮʠʪʨʘʪʥʦʤʫ ʙʫʬʝʨʽ (pH 6.0) ʧʨʠ 90ʦʉ  ʧʨʦʪʷʛʦʤ 40 ʭʚ ʜʣʷ 

ʜʝʤʘʩʢʫʚʘʥʥʷ ʝʧʽʪʦʧʽʚ ʚ ʮʠʪʨʘʪʥʦʤʫ ʙʫʬʝʨʽ (pH 6.0)  ʪʘ ʙʣʦʢʫʶʯʦʤʫ ʙʫʬʝʨʽ ʽʟ 

3% ʚʤʽʩʪʦʤ BSA ʪʘ 10% ʢʦʟʷʯʦʾ ʩʠʚʦʨʦʪʢʠ  ʧʨʦʪʷʛʦʤ 1 ʛʦʜ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʟʚôʷʟʫʚʘʥʥʷ ʧʝʨʚʠʥʥʠʭ ʘʥʪʠʪʽʣ. ʇʝʨʚʠʥʥʽ ʘʥʪʠʪʽʣʘ 

ʨʦʟʚʦʜʠʣʠʩʴ ʚ ʙʫʬʝʨʽ, ʱʦ ʤʽʩʪʠʚ 0,3% BSA ʪʘ 0,1% Triton-X100. ɯʥʢʫʙʘʮʽʷ 

ʟʨʽʟʽʚ ʚ ʨʦʟʯʠʥʽ ʚʠʱʝʟʛʘʜʘʥʠʭ ʧʝʨʚʠʥʥʠʭ ʘʥʪʠʪʽʣ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ 2 ʛʦʜ. ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʘʢʮʽʾ ʟʚôʷʟʫʚʘʥʥʷ ʧʝʨʚʠʥʥʠʭ 

ʘʥʪʠʪʽʣ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤ ʙʽʣʢʦʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʚʪʦʨʠʥʥʽ ʘʥʪʠʪʽʣʘ ʤʽʯʝʥʽ 

Alexa 596 ʜʣʷ ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʠ ʪʘ Alexa 488  ʜʣʷ ʮʠʪʨʦʣʽʥʦʚʘʥʦʛʦ ʛʽʩʪʦʥʫ 

(ʅ3)  (ʨʠʩ. 2.6, 2.7). ʄʘʪʝʨʽʘʣ ʘʥʘʣʽʟʫʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʬʦʢʘʣʴʥʦʛʦ 

ʤʽʢʨʦʩʢʦʧʫ FV1000-BX61WI (Olimpus, Japan) 
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ʮʠʪʨʫʣʽʥʦʚʘʥʠʡ ʛʽʩʪʦʥ 

ʅ3 

ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʘ ʢʦʤʧʦʟʠʪ 

   

ʈʠʩ.2.6. ɯʤʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʚʠʷʚʣʝʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ ʚ ʧʘʨʝʥʭʽʤʽ ʣʝʛʝʥʽ 

ʱʫʨʘ. ʅʝʡʪʨʦʬʽʣʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʤʘʨʢʝʨʥʠʡ ʙʽʣʦʢ ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʫ (ʯʝʨʚʦʥʠʡ) 

ʪʘ ʮʠʪʨʫʣʽʥʦʚʘʥʠʡ ʛʽʩʪʦʥ ʅ3 (ʟʝʣʝʥʠʡ), ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ 

ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʧʘʩʪʦʢ.  

   

   

ʈʠʩ 2.7. ɼʝʪʘʣʽʟʦʚʘʥʽ ʜʽʣʷʥʢʠ ʨʠʩ. 1. ʅʝʡʪʨʦʬʽʣʠ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠ 

ʧʦʟʘʢʣʽʪʠʥʥʽ ʧʘʩʪʢʠ.  

ʄʦʨʬʦʤʝʪʨʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ImageJ. 
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3. ʈɽɿʋʃʊɸʊʀ ʊɸ ɰʍ ʆɹɻʆɺʆʈɽʅʅʗ 

3.1. ʈʦʟʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʦʜʝʣʽ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ 

ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʫ ʫ ʱʫʨʽʚ 

3.1.1. ʆʮʽʥʢʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʪʘ ʤʝʭʘʥʽʯʥʦʾ 

ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ. 

 ɺ ʜʘʥʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʽʚ ʧʨʦʚʦʜʠʣʠ ʦʮʽʥʢʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʪʘ ʤʝʭʘʥʽʯʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʽʚ ʪʘ ʤʝʪʦʜʠʢʠ ʧʨʠʤʫʩʦʚʠʭ ʢʦʣʠʚʘʥʴ ʟʘ ʢʦʥʪʨʦʣʴʥʠʭ ʫʤʦʚ ʪʘ ʚ ʫʤʦʚʘʭ 

ʤʦʜʝʣʶʚʘʥʥʷ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʫ. SnapShot-90 ʻ 

ʢʦʨʦʪʢʠʤ (0.72 ʩ ʜʣʷ ʱʫʨʽʚ), ʦʜʥʦʯʘʩʪʦʪʥʠʤ ʚʠʤʫʰʝʥʠʤ ʢʦʣʠʚʘʥʥʷʤ. ɿʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʚʠʙʨʘʥʘ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʪʦʪʽ ʚʝʥʪʠʣʷʮʽʾ 

ʩʫʙ'ʻʢʪʘ. ʗʢ ʧʨʠʢʣʘʜ, SnapShot-90 ʻ ʟʙʫʨʝʥʥʷʤ ʯʘʩʪʦʪʦʶ 1,5 ɻʮ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʝʥʪʠʣʷʮʽʾ ʱʫʨʘ 90 

ʜʠʭʘʥʴ/ʭʚʠʣʠʥʫ. ɸʥʘʣʦʛʽʯʥʦ, ʘʤʧʣʽʪʫʜʘ ʥʘʢʣʘʜʝʥʠʭ ʢʦʣʠʚʘʥʴ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ 

ʜʠʭʘʣʴʥʠʤ ʦʙ'ʻʤʦʤ ʩʫʙ'ʻʢʪʘ (ʥʘʧʨʠʢʣʘʜ, 10 ʤʣ/ʢʛ). SnapShot - ʮʝ ʦʙôʻʤ-

ʢʝʨʦʚʘʥʽ ʧʝʨʪʫʨʙʘʮʽʾ, ʟʘʧʨʦʛʨʘʤʦʚʘʥʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʦʙʩʷʛʫ 

ʧʦʚʽʪʨʷ. ʇʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʧʠʩʫʶʪʴʩʷ ʩʠʛʥʘʣʠ ʦʙôʻʤʫ, ʪʠʩʢʫ, ʘ ʰʚʠʜʢʽʩʪʴ 

ʧʦʪʦʢʫ ʚʠʚʦʜʠʪʴʩʷ ʟ ʮʠʭ ʜʘʥʠʭ. ɼʣʷ ʘʥʘʣʽʟʫ ʩʠʛʥʘʣʠ ʦʙʩʷʛʫ, ʪʠʩʢʫ ʽ ʧʦʪʦʢʫ 

ʧʽʜʭʦʜʷʪʴ ʜʦ ʢʣʘʩʠʯʥʦʾ ʤʦʜʝʣʽ ʦʜʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʥʽʡʥʦʾ 

ʨʝʛʨʝʩʽʾ. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʚʠʙʨʘʥʘ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʪʦʪʽ 

ʚʝʥʪʠʣʷʮʽʾ ʩʫʙ'ʻʢʪʘ. ʗʢ ʧʨʠʢʣʘʜ, SnapShot-90 ʻ ʟʙʫʨʝʥʥʷʤ ʯʘʩʪʦʪʦʶ 1,5 ɻʮ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʝʥʪʠʣʷʮʽʾ ʱʫʨʘ 90 

ʜʠʭʘʥʴ/ʭʚʠʣʠʥʫ. ɸʥʘʣʦʛʽʯʥʦ, ʘʤʧʣʽʪʫʜʘ ʥʘʢʣʘʜʝʥʠʭ ʢʦʣʠʚʘʥʴ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ 

ʜʠʭʘʣʴʥʠʤ ʦʙ'ʻʤʦʤ ʩʫʙ'ʻʢʪʘ (ʥʘʧʨʠʢʣʘʜ, 10 ʤʣ/ʢʛ). SnapShot - ʮʝ ʦʙôʻʤ-

ʢʝʨʦʚʘʥʽ ʧʝʨʪʫʨʙʘʮʽʾ, ʟʘʧʨʦʛʨʘʤʦʚʘʥʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʦʙʩʷʛʫ 

ʧʦʚʽʪʨʷ. ʇʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʧʠʩʫʶʪʴʩʷ ʩʠʛʥʘʣʠ ʦʙôʻʤʫ, ʪʠʩʢʫ, ʘ ʰʚʠʜʢʽʩʪʴ 

ʧʦʪʦʢʫ ʚʠʚʦʜʠʪʴʩʷ ʟ ʮʠʭ ʜʘʥʠʭ. ɼʣʷ ʘʥʘʣʽʟʫ ʩʠʛʥʘʣʠ ʦʙʩʷʛʫ, ʪʠʩʢʫ ʽ ʧʦʪʦʢʫ 

ʧʽʜʭʦʜʷʪʴ ʜʦ ʢʣʘʩʠʯʥʦʾ ʤʦʜʝʣʽ ʦʜʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʥʽʡʥʦʾ 

ʨʝʛʨʝʩʽʾ. ʄʠ ʚʠʦʢʨʠʩʪʦʚʫʚʘʣʠ SnapShot ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ ʚʝʨʭʥʽʭ 

ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ (ʨʠʩ.3.1). 
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ʈʠʩ. 3.1. ɺʠʛʣʷʜ ʧʨʦʪʦʢʦʣʫ ʧʨʦʛʨʘʤʠ ʧʝʨʪʫʨʙʘʮʽʾ SnapShot-90 

 

 ʇʝʨʚʠʥʥʽ ʟʙʫʨʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, Prime-8, 16 ʘʙʦ Quick Prime-3, 6) ʻ 

ʩʽʤʝʡʩʪʚʦʤ ʢʦʤʧʣʝʢʩʥʠʭ ʬʦʨʩʦʚʘʥʠʭ ʢʦʣʠʚʘʥʴ. ɺʦʥʠ ʧʨʦʧʦʥʫʶʪʴ ʚʠʯʝʨʧʥʫ 

ʦʮʽʥʢʫ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʢʦʣʠʚʘʣʴʥʠʭ ʯʘʩʪʦʪʘʭ ʟʥʘʯʥʦ ʚʠʱʝ ʽ ʥʠʞʯʝ 

ʯʘʩʪʦʪʠ ʚʝʥʪʠʣʷʮʽʾ ʩʫʙ'ʻʢʪʘ (ʥʘʧʨʠʢʣʘʜ, 1-20,5 ɻʮ). ʆʩʢʽʣʴʢʠ ʤʦʞʥʘ ʥʘʢʣʘʜʘʪʠ 

ʯʘʩʪʦʪʠ, ʮʷ ʦʮʽʥʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʚʭʽʜʥʦʛʦ ʪʝʩʪʦʚʦʛʦ 

ʩʠʛʥʘʣʫ, ʷʢʠʡ ʚʠʛʣʷʜʘʻ ʷʢ ʚʠʧʘʜʢʦʚʠʡ ʰʫʤ. ñʇʝʨʚʽʩʥʽ ʟʙʫʨʝʥʥʷò ʻ ʦʙôʻʤ-

ʢʝʨʦʚʘʥʠʤʠ ʢʦʣʠʚʘʣʴʥʽ ʟʙʫʨʝʥʥʷ. ʏʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʟʙʫʨʝʥʴ, ʟʘʛʘʣʴʥʘ 

ʘʤʧʣʽʪʫʜʘ ʥʘʢʣʘʜʝʥʦʛʦ ʢʦʣʠʚʘʣʴʥʦʛʦ ʩʠʛʥʘʣʫ ʧʦʧʝʨʝʜʥʴʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ 

ʦʙʩʷʛ, ʷʢʠʡ, ʷʢ ʧʨʘʚʠʣʦ, ʪʨʦʭʠ ʤʝʥʰʝ, ʥʽʞ ʟʘʛʘʣʴʥʠʡ ʦʙ'ʻʤ ʣʝʛʝʥʴ ʦʙ'ʻʢʪʘ. 

ʇʨʦʪʦʢʦʣ ʧʨʦʛʨʘʤʠ QuickPrime-3  ʪʨʠʚʘʻ ʚʽʜʧʦʚʽʜʥʦ 3 ʩʝʢʫʥʜʠ. ʇʽʜ ʯʘʩ 

ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʛʥʘʣʠ ʦʙôʻʤʫ ʪʘ ʪʠʩʢʫ ʟʘʧʠʩʫʶʪʴʩʷ, ʘ ʩʠʛʥʘʣ ʧʦʪʦʢʫ 

ʚʠʚʦʜʠʪʴʩʷ ʟ ʩʠʛʥʘʣʫ ʦʙôʻʤʫ ʫ ʯʘʩʽ (ʨʠʩ. 3.2). 
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ʈʠʩ. 3.2. ʇʨʦʛʨʘʤʘ ʦʮʽʥʢʠ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʬʫʥʢʮʽʾ  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʘʨʘʤʝʪʨʠ ʤʝʭʘʥʽʯʥʦʾ 

ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ ʫ ʱʫʨʽʚ ʟ ɻʈɼʉ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʱʫʨʘʤʠ ʛʨʫʧʠ SHAM: 

ü ʥʴʶʪʦʥʽʚʩʴʢʠʡ ʦʧʽʨ ï ʟʙʽʣʴʰʫʚʘʚʩʷ;  

ü ʪʢʘʥʠʥʘ ʞʦʨʩʪʢʽʩʪʴ ï ʟʙʽʣʴʰʫʚʘʣʘʩʷ; 

ü ʝʣʘʩʪʠʯʥʽʩʪʴ ï ʟʤʝʥʰʫʚʘʣʘʩʷ; 

ü ʜʝʤʧʽʥʛ ʪʢʘʥʠʥ ï ʟʤʝʥʰʫʚʘʚʩʷ; 

ü ʩʪʘʪʠʯʥʘ ʨʦʟʪʷʞʥʽʩʪʴ ï ʟʙʽʣʴʰʫʚʘʣʘʩʷ. 

ʊʘʢʽ ʟʤʽʥʠ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʪʘ ʤʝʭʘʥʽʯʥʦʾ ʬʫʥʢʮʽʾ ʣʝʛʝʥʴ ʛʦʚʦʨʠʪʴ ʧʨʦ ʩʫʪʪʻʚʝ 

ʧʦʛʽʨʰʝʥʥʷ ʜʠʭʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʫ ʱʫʨʽʚ ʧʨʠ ʨʦʟʚʠʪʢʫ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ 

ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʫ ʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʚʘʞʢʫ ʬʦʨʤʫ.   

3.1.2. ʆʮʽʥʢʘ ʥʘʙʨʷʢʫ ʣʝʛʝʥʴ ʱʫʨʽʚ ʽʟ ɻʈɼʉ 

 ʅʘʙʨʷʢ ʣʝʛʝʥʴ ð ʪʷʞʢʠʡ, ʟʘʛʨʦʟʣʠʚʠʡ ʜʣʷ ʞʠʪʪʷ ʩʪʘʥ, ʩʠʥʜʨʦʤ, ʱʦ 

ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʚʠʭʦʜʫ ʨʽʜʢʦʾ ʯʘʩʪʠʥʠ ʢʨʦʚʽ ʟ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ ʯʝʨʝʟ 

ʘʣʴʚʝʦʣʷʨʥʦ-ʢʘʧʽʣʷʨʥʫ ʩʪʽʥʢʫ ʫ ʧʦʚʽʪʨʦʥʦʩʥʫ ʯʘʩʪʠʥʫ ʣʝʛʝʥʽ ʧʨʠ ʧʽʜʚʠʱʝʥʦʤʫ 

ʪʠʩʢʫ ʢʨʦʚʽ ʫ ʣʝʛʝʥʝʚʠʭ ʚʝʥʘʭ ʪʘ ʢʘʧʽʣʷʨʘʭ ʘʙʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʦʥʠʢʥʦʩʪʽ ʘʣʴʚʝʦʣʷʨʥʦ-ʢʘʧʽʣʷʨʥʦʾ ʩʪʽʥʢʠ. ɺ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʫʧʽʥʴ 

ʥʘʙʨʷʢʫ ʣʝʛʝʥʴ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʫ çʩʫʭʘ/ʚʦʣʦʛʘ ʣʝʛʝʥʷè, ʷʢ 
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ʙʫʣʦ ʦʧʠʩʘʥʦ ʚ ʈʦʟʜʽʣʽ 2.3. ɺ ʛʨʫʧʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʜʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʜʦʨʽʚʥʶʚʘʚ 4,3 (ʨʠʩ. 3.3) 

 

ʈʠʩ. 3.3 ʇʨʠʢʣʘʜ ʚʠʩʫʰʝʥʦʾ ʣʝʛʝʥʽ ʢʦʥʪʨʦʣʴʥʦʾ ʪʚʘʨʠʥʠ. 

ʋ ʛʨʫʧʽ ʱʫʨʽʚ ʽʟ ʤʦʜʝʣʴʦʚʘʥʠʤ ʛʦʩʪʨʠʤ ʨʝʩʧʽʨʘʪʦʨʥʠʤ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʦʤ 

ʢʦʝʬʽʮʽʻʥʪ çʩʫʭʘ/ʚʦʣʦʛʘ ʣʝʛʝʥʷè ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦʨʽʚʥʶʚʘʚ 8,6 (ʨʠʩ.3.4).  

 

ʈʠʩ. 3.4. ʇʨʠʢʣʘʜ ʚʠʩʫʰʝʥʦʾ ʣʝʛʝʥʽ ʪʚʘʨʠʥʠ ʽʟ ʤʦʜʝʣʴʦʚʘʥʠʤ ɻʈɼʉ. 
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3.1.3. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʫ ʙʨʦʥʭʦ-ʣʝʛʝʥʝʚʦʤʫ ʣʘʚʘʞʽ 

ʱʫʨʽʚ ʟ ʤʦʜʝʣʴʦʚʘʥʠʤ ʛʦʩʪʨʠʤ ʨʝʩʧʽʨʘʪʦʨʥʠʤ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʦʤ 

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʚʤʽʩʪʫ ʙʽʣʢʫ ʫ ʙʨʦʥʭʦ-ʣʝʛʝʥʝʚʦʤʫ ʣʘʚʘʞʽ ʧʦʢʘʟʘʣʘ 

ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ 4 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʣʝʛʝʥʝʚʠʭ ʢʘʧʽʣʷʨʽʚ ʚʥʘʩʣʽʜʦʢ ɻʈɼʉ. ɼʘʥʠʡ 

ʧʦʢʘʟʥʠʢ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʚʘʨʠʥ ʩʢʣʘʚ 3,125 ʤʛ\ʤʣ, ʘ ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ ʽʟ 

ʤʦʜʝʣʴʦʚʘʥʠʤ ʛʦʩʪʨʠʤ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʦʤ ï 12,8 ʤʛ. ɺʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ 

ʫ ʙʨʦʥʭʦ-ʣʝʛʝʥʝʚʦʤʫ ʣʘʚʘʞʽ ʛʦʚʦʨʠʪʴ ʧʨʦ ʩʪʫʧʽʥʴ ʧʨʦʥʠʢʥʦʩʪʽ ʣʝʛʝʥʝʚʠʭ 

ʢʘʧʽʣʷʨʽʚ ï ʯʠʤ ʙʽʣʴʰʝ ʙʽʣʢʫ, ʪʠʤ ʙʽʣʴʰʘ ʧʨʦʥʠʢʥʽʩʪʴ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʬʽʣʴʪʨʘʮʽʾ ʙʽʣʢʫ ʚ ʧʨʦʩʚʽʪʽ ʘʣʴʚʝʦʣ ʚʥʘʩʣʽʜʦʢ 

ɻʈɼʉ. 

 

3.1.4. ɿʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʚ ʫʤʦʚʘʭ ɻʈɼʉ ʚ ʙʨʦʥʭʦ-ʣʝʛʝʥʝʚʦʤʫ 

ʣʘʚʘʞʽ. 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʚ ʙʨʦʥʭʦ-ʣʝʛʝʥʝʚʦʤʫ ʣʘʚʘʞʽ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʙʽʣʴʰʝʥʥʷ ʾʭʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽ ʾʚ ʛʨʫʧʽ ʱʫʨʽʚ ʽʟ ʽʥʜʫʢʦʚʘʥʠʤ 

ʛʦʩʪʨʠʤ ʨʝʩʧʽʨʘʪʦʨʥʠʤ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʦʤ, ʱʦ ʪʘʢʦʞ ʻ ʧʦʢʘʟʥʠʢʦʤ 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʣʝʛʝʥʝʚʠʭ ʢʘʧʽʣʷʨʽʚ, ʽ ʤʘʨʢʝʨʦʤ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. 

 

3.1.5. ɽʢʩʧʨʝʩʽʷ ʛʝʥʽʚ, ʱʦ ʢʦʜʫʶʪʴ ʮʠʪʦʢʽʥʠ, ʫ ʱʫʨʽʚ ʟ ɻʈɼʉ 

ʄʝʪʦʜʦʤ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʙʫʣʦ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʟʘʧʘʣʴʥʦʛʦ ʭʝʤʦʢʽʥʫ ʉxl2, ʷʢʠʡ 

ʩʧʨʠʷʻ ʤʽʛʨʘʮʽʾ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ ʜʦ ʤʽʩʮʷ ʟʘʧʘʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ 

(12,71 Ñ 4,64 ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ; 39,87 Ñ 13,46 ʚ ʛʨʫʧʽ ʱʫʨʽʚ ʽʟ ɻʈɼʉ). ʊʘʢʦʞ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʙʽʣʴʰʝʥʥʷ ʮʠʪʦʢʽʥʫ Gro1 ï ɦ ʝ ʚʽʜʦʤʠʡ, ʷʢ neutrophil-activating 

protein 3, ʷʢʠʡ ʩʪʠʤʫʣʶʻ ʤʽʛʨʘʮʽʶ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʪʢʘʥʠʥʠ, ʷʢʠʤʠ ʚʠʨʦʙʣʷʻʪʴʩʷ 
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(2,32 Ñ 1,19 ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ; 8,53 Ñ 3,84 ʚ ʛʨʫʧʽ ʱʫʨʽʚ ʽʟ ɻʈɼʉ). ʎʠʪʦʢʽʥ Il-

1ra, ʷʢʠʡ ʻ ʘʥʪʘʛʦʥʽʩʪʦʤ ʨʝʮʝʧʪʦʨʫ ʽʥʪʝʨʣʝʡʢʽʥʫ 1 ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʚ ʛʨʫʧʽ ʱʫʨʽʚ ʽʟ ʤʦʜʝʣʴʦʚʘʥʠʤ ɻʈɼʉ (3,35 Ñ 1,19 ʚ ʢʦʥʪʨʦʣʴʥʽʡ 

ʛʨʫʧʽ; 4,71 Ñ 1,26 ʚ ʛʨʫʧʽ ʱʫʨʽʚ ʽʟ ɻʈɼʉ) 

 

3.1.6. ɽʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʘʢʪʠʚʥʦʩʪʽ ʚʘʛʫʩʥʦʛʦ ʥʝʨʚʘ ʚ 

ʫʤʦʚʘʭ ʽʥʜʫʢʦʚʘʥʦʛʦ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʫ. 

ʇʽʩʣʷ ʦʧʘʥʫʚʘʥʥʷ ʚʠʱʝʟʛʘʜʘʥʦʾ ʤʝʪʦʜʠʢʠ (Myers, 2007) ʙʫʣʦ ʦʪʨʠʤʘʥʦ 

ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʠʢʠ ʟʦʚʥʽʰʥʴʦ ʢʣʽʪʠʥʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʇɼ ʚʽʜ 

ʧʦʦʜʠʥʦʢʠʭ ʘʬʝʨʝʥʪʥʠʭ ʚʦʣʦʢʦʥ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ, ʱʦ ʽʥʥʝʨʚʫʶʪʴ ʣʝʛʝʥʽ. 

ʇʨʦʚʝʜʝʥʦ ʨʝʻʩʪʨʘʮʽʶ ʥʝʨʚʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʽʜ ʥʦʮʠʮʝʧʪʠʚʥʠʭ ʥʝʨʚʦʚʠʭ ʉ-

ʚʦʣʦʢʦʥ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʫʣʷʮʽʾ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ-

ʩʠʥʜʨʦʤʫ (ɻʈɼʉ). ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ɻʈɼʉ, ʦʩʦʙʣʠʚʦ ʥʘ 

ʦʩʪʘʥʥʽʡ ʡʦʛʦ ʩʪʘʜʽʾ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻʪʝʩʷ ʘʢʪʠʚʥʽʩʪʴ ʥʦʮʠʮʝʧʪʠʚʥʠʭ ʚʦʣʦʢʦʥ. 

 

 

ʈʠʩ. 3.5. ʇʨʠʢʣʘʜ ʟʘʧʠʩʫ ʝʣʝʢʪʨʠʯʥʦʾ ʩʪʠʤʫʣʷʮʽʾ ʛʨʫʧʠ Aŭ  ̔C-ʚʦʣʦʢʦʥ 

(ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʟʘ ʰʚʠʜʢʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ). 
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ʈʠʩ.3.6. ʇʨʠʢʣʘʜ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʧʠʩʫ ʚʽʜ ʧʦʦʜʠʥʦʢʦʛʦ 

ʤʝʭʘʥʦʯʫʪʣʠʚʦʛʦ ʚʠʩʦʢʦ ʘʜʘʧʪʠʚʥʦʛʦ ɸ-ʚʦʣʦʢʥʘ (rapidly adapting 

pulmonary receptor (RAR)) . ʂʦʞʥʘ ʛʨʫʧʘ ʽʤʧʫʣʴʩʽʚ ʚʽʜʧʦʚʽʜʘʻ ʘʢʪʫ ʜʠʭʘʥʥʷ, ʽ 

ʩʠʛʥʘʣʽʟʫʻ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʧʨʦ ʨʦʟʪʷʛʫʚʘʥʥʷ ʣʝʛʝʥʴ ʧʽʜ ʯʘʩ 

ʜʠʭʘʥʥʷ. 

 

 

ʈʠʩ. 3.7. ʇʨʠʢʣʘʜ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʧʠʩʫ ʚʽʜʧʦʚʽʜʽ ʥʝʨʚʦʚʦʛʦ 

ʬʽʣʘʤʝʥʪʫ ʥʘ ʽʥôʻʢʮʽʶ ʢʘʧʩʘʾʮʠʥʫ ʫ ʧʨʘʚʝ ʧʝʨʝʜʩʝʨʜʷ (2ʤʛ/ʢʛ).  

ʂʘʧʩʘʾʮʠʥ, ʧʦʪʨʘʧʣʷʶʯʠ ʯʝʨʝʟ ʧʨʘʚʝ ʧʝʨʝʜʩʝʨʜʷ ʜʦ ʤʘʣʦʛʦ ʢʦʣʘ ʢʨʦʚʦʦʙʽʛʫ 

ʩʪʠʤʫʣʶʻ ʥʝʨʚʦʚʽ ʟʘʢʽʥʯʝʥʥʷ ʣʝʛʝʥʴ ʷʢʽ ʤʽʩʪʷʪʴ TRPV1 ʨʝʮʝʧʪʦʨʠ, ʷʢʽ 

ʧʨʘʚʠʣʦ, ʻ ʥʦʮʠʮʝʧʪʠʚʥʠʤʠ ʉ-ʚʦʣʦʢʥʘʤʠ. 
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3.1.7. ʆʮʽʥʢʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʫ ʣʝʛʝʥʷʭ ʚ ʫʤʦʚʘʭ ɻʈɼʉ 

 

ʇʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʢʘʟʘʚ, ʱʦ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʴ  

ʥʘʚʽʪʴ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʪʚʘʨʠʥ ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʟʤʽʥʠ ʘʨʭʽʪʝʢʪʦʥʽʢʠ  

ʣʝʛʝʥʝʚʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʧʦʪʦʚʱʝʥʥʽ ʘʣʴʚʝʦʣʷʨʥʦʾ ʩʪʽʥʢʠ  ʪʘ 

ʟʤʝʥʰʝʥʥʽ ʩʫʤʘʨʥʦʛʦ ʦʙôʻʤʫ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʟʘ ʨʘʭʫʥʦʢ  

ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ. ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʟʨʘʟʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʨʦʟʨʠʭʣʝʥʥʷ ʪʘ ʥʘʙʨʷʢ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʾ ʩʪʨʦʤʠ, ʨʦʟʰʠʨʝʥʥʷ ʩʫʜʠʥ ʟ 

ʘʛʨʝʛʦʚʘʥʠʤʠ ʝʨʠʪʨʦʮʠʪʘʤʠ,  ʢʨʦʚʦʚʠʣʠʚʠ ʪʘ ʝʢʩʫʜʘʪ ʚ ʘʣʚʝʦʣʷʨʥʦʤʫ 

ʧʨʦʩʪʦʨʽ, ʚʦʛʥʝʱʝʚʘ ʨʫʡʥʘʮʽʷ ʘʣʚʝʦʣʷʨʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ, ʚʠʷʚʣʷʣʠʩʷ ʛʨʫʧʠ 

ʨʦʟʰʠʨʝʥʠʭ ʘʣʴʚʝʦʣ. ɸʪʝʣʝʢʪʘʟʠ ʙʫʣʠ ʚʽʜʩʫʪʥʽ.( ʈʠʩ.3.8)   

 

ʈʠʩ. 3.8  ʃʝʛʝʥʽ ʱʫʨʽʚ ʧʽʩʣʷ ʫʜʘʚʘʥʦʾ ʦʧʝʨʘʮʽʾ ʽʟ ʽʥʪʨʘʪʨʘʭʝʘʣʴʥʠʤ 

ʚʚʝʜʝʥʥʷʤ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. 

ʇʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʪʘ ʧʝʨʠʙʨʦʥʭʽʘʣʴʥʠʮʡ ʥʘʙʨʷʢ, ʚ ʨʦʟʰʠʨʝʥʠʭ ʩʫʜʠʥʘʭ 

ʘʛʨʝʛʦʚʘʥʽ ʝʨʠʪʨʦʮʠʪʠ, ʘʣʴʚʝʦʣʠ ʚʦʛʥʠʱʝʚʦ ʨʦʟʰʠʨʝʥʽ ʟ ʯʘʩʪʢʦʚʦʶ ʨʫʡʥʘʮʽʻʶ 

ʘʣʚʝʦʣʷʨʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ, ʽʥʬʽʣʴʪʨʘʮʽʷ  ʣʝʡʦʮʠʪʽʚ. ɹʨ-ʙʨʦʥʭʽʦʣʘ, ɸ-ʘʣʴʚʝʦʣʘ,  

ɸʨ ï ʘʨʪʝʨʽʦʣʘ, ɸɽ- ʘʛʨʝʛʦʚʘʥʠʽ ʝʨʠʪʨʦʮʠʪʠ. ɸ- ɿʙ.ʍ100.   ɹ-ɿʙ.ʍ200 

ɺʚʝʜʝʥʥʷ PolyI:C ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʧʦʩʠʣʶʚʘʣʦ ʟʘʟʥʘʯʝʥʽ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ. 
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ʈʠʩ.3.9 ʃʝʛʝʥʽ ʱʫʨʽʚ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʪʘ ʽʥôʻʢʮʽʾ PolyI:C  ɸ ï ɹ-

ʇʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʪʘ ʧʝʨʠʙʨʦʥʭʽʘʣʴʥʠʡ ʥʘʙʨʷʢ, ʨʫʡʥʫʚʘʥʥʷ ʙʘʟʘʣʴʥʦʾ 

ʤʝʤʙʨʘʥʠ ʘʨʪʝʨʽʦʣʠ, ʨʦʟʰʠʨʝʥʥʷ ʘʣʴʚʝʦʣ, ʯʘʩʪʢʦʚʦ ʟʘʧʦʚʥʝʥʠʭ ʝʨʠʪʨʦʮʠʪʘʤ, 

ʚ ʙʨʦʥʭʽʦʣʽ ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʽʥʬʽʣʴʪʨʘʪ. ɿʙʍ200.  ɺ-ɯʥʬʽʣʴʪʨʘʮʽʷ ʧʘʨʝʥʭʽʤʠ 

ʣʝʛʝʥʴ  ʣʝʡʢʦʮʠʪʘʤʠ, ʩʫʪʪʻʚʝ ʧʦʪʦʚʱʝʥʥʷ ʩʪʽʥʦʢ ʘʣʴʚʝʦʣ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʾʭ 

ʦʙ`ʻʤʫ, ʘʛʨʝʛʘʮʽʷ ʝʨʠʪʨʦʮʠʪʽʚ.  ɿʙ.ʍ100.  ɻ- ɻʽʘʣʽʥʦʚʽ ʫʪʚʦʨʝʥʥʷ, ʷʢʽ ʯʘʩʪʢʦʚʦ 
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ʘʙʦ ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʶʶʪʴ ʘʣʴʚʝʦʣʷʨʥʠʡ ʧʨʦʩʪʽʨ. ɿʙʍ200.  ɼ-ɽ - ʘʪʝʣʝʢʪʘʟʠ, 

ʧʝʨʠʙʨʦʥʭʽʘʣʴʥʠʡ ʥʘʙʨʷʢ, ʙʨʦʥʭʽʦʣʘ, ʥʘʧʦʚʥʝʥʘ ʣʝʡʢʦʮʠʪʘʨʥʠʤʠ ʤʘʩʘʤʠ, 

ʘʛʨʝʛʘʮʽʷ ʪʨʦʤʙʦʮʠʪʽʚ. ɿʙʍ100.   

ɹʨ-ʙʨʦʥʭʽʦʣʘ, ɸ-ʘʣʴʚʝʦʣʘ,  ɸʨ ï ʘʨʪʝʨʽʦʣʘ, ɸɽ- ʘʛʨʝʛʦʚʘʥʽ ʝʨʠʪʨʦʮʠʪʠ, ɻʋ- 

ʛʽʘʣʽʥʦʚʽ ʫʪʚʦʨʝʥʥʷ, ʃɯ- ʣʝʡʢʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ. 

ʏʠʩʣʝʥʥʽ ʚʦʛʥʠʱʝʚʽ ʛʝʤʦʨʘʛʽʾ, ʚʠʥʠʢʥʝʥʥʷ ʷʢʠʭ ʧʦʚô̫ ʟʘʥʝ ʽʟ ʧʦʨʫʰʝʥʥʷʤ 

ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥ, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʽ ʨʫʡʥʫʚʘʥʥʷʤ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ, 

ʛʽʧʝʨʝʤʽʷ ʩʫʜʠʥ ʪʘ ʘʛʨʝʛʘʮʽʷ ʪʨʦʤʙʦʮʠʪʽʚ, ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʪʘ 

ʧʝʨʠʙʨʦʥʭʽʘʣʴʥʠʡ ʥʘʙʨʷʢ, ʣʝʡʢʦʮʠʪʘʨʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ, 

ʟʘʧʦʚʥʝʥʥʷ ʘʣʴʚʝʦʣʷʨʥʦʛʦ  ʧʨʦʩʪʦʨʫ  ʜʝʩʢʚʘʤʦʚʘʥʠʤʠ ʘʣʴʚʝʦʮʠʪʘʤʠ, 

ʝʨʠʪʨʦʮʠʪʘʤʠ ʪʘ  ʣʝʡʢʦʮʠʪʘʤʠ (ʚ ʩʢʣʘʜʽ ʷʢʠʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜʩʦʪʦʢ 

ʥʝʡʪʨʦʬʽʣʽʚ), ʘ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʢʘʥʠʥʠ ʟʘʧʦʚʥʝʥʥʷ 

ʘʣɹʚʝʦʣ ʝʢʩʫʜʘʪʦʤ ʪʘ ʝʦʟʠʥ-ʧʦʟʠʪʠʚʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ (ʛʽʘʣʽʥʦʚʽ ʤʝʤʙʨʘʥʠ), 

ʯʝʨʝʜʫʚʘʥʥʷ ʘʪʝʣʝʢʪʘʟʥʠʭ ʜʽʣʷʥʦʢ ʽ ʟʦʥ ʟ ʦʟʥʘʢʘʤʠ ʝʥʬʽʟʝʤʠ, ʬʨʘʛʤʝʥʪʘʮʽʷ 

ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʦʢʨʝʤʠʭ ʙʨʦʥʭʽʦʣ,  ʯʘʩʪʢʦʚʝ ʟʣʫʱʫʚʘʥʥʷ   ʙʨʦʥʭʽʘʣʴʥʦʛʦ 

ʝʧʽʪʝʣʽʶ, ʥʘʷʚʥʽʩʪʴ ʣʝʡʢʦʮʠʪʘʨʥʠʭ ʽʥʬʽʣʴʪʨʘʪʽʚ ʚ ʧʨʦʩʚʽʪʽ ʙʨʦʥʭʽʚ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʟʥʘʯʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ, ʧʦʚô̫ ʟʘʥʽ ʽʟ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷʤ ʣʝʛʝʥʴ, 

ʧʽʜʚʠʱʝʥʥʷʤ ʘʣʚɹʝʦʣʷʨʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ, ʪʘ ʬʦʨʤʫʚʘʥʥʷʤ  ʯʠʩʣʝʥʥʠʭ 

ʟʦʥ ʟ ʫʥʝʤʦʞʣʠʚʣʝʥʠʤ ʛʘʟʦʦʙʤʽʥʦʤ (ʨʠʩ.3.9). 

ɺʩʽ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʡ ʨʦʟʚʠʪʢʫ 

ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʫ. 
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3.2. ʇʦʰʫʢ ʥʦʚʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʤʽʰʝʥʝʡ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ 

ɻʈɼʉ, ʚʠʢʣʠʢʘʥʦʛʦ ʚʽʨʫʩʥʦʶ ʽʥʬʝʢʮʽʻʶ, ʰʣʷʭʦʤ ʤʦʜʫʣʷʮʽʾ ʘʢʪʠʚʥʦʩʪʽ 

ʨʝʮʝʧʪʦʨʽʚ ʪʨʘʥʟʽʻʥʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʦʧʽʦʾʜʥʠʭ ʪʘ ʢʘʥʘʙʽʥʦʾʜʥʠʭ 

ʨʝʮʝʧʪʦʨʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʽʥʥʝʨʚʘʮʽʾ ʣʝʛʝʥʽʚ 

 

3.2.1. ʆʮʽʥʢʘ ʥʘʙʨʷʢʫ ʣʝʛʝʥʴ ʱʫʨʽʚ ʽʟ ɻʈɼʉ  

ʎʝʡ ʢʦʝʬʽʮʽʻʥʪ ʜʦʨʽʚʥʶʚʘʚ 3,7 ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʪʘ 7,51 ʫ ʩʝʨʝʜʥʴʦʤʫ ʫ 

ʛʨʫʧʽ ʱʫʨʽʚ ʟ ʛʦʩʪʨʠʤ ʨʝʩʧʽʨʘʪʦʨʥʠʤ ʜʠʩʪʨʝʩ ʩʠʥʜʨʦʤʦʤ. ɼʦʩʪʦʚʽʨʥʝ ʽ 

ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʝ ʟʤʝʥʰʝʥʥʷ ʥʘʙʨʷʢʫ ʣʝʛʝʥʴ ʚʠʢʣʠʢʘʣʠ ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʢʘʧʩʘʾʮʠʥʫ, CBD ʪʘ ʨʠʤʦʥʘʙʘʥʪʫ: ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʥʘʙʨʷʢʫ ʥʘ  21%, 

35% ʪʘ 25%, ʚʽʜʧʦʚʽʜʥʦ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ CBD ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʥʘʙʨʷʢʫ ʣʝʛʝʥʴ ʫ ʱʫʨʽʚ ʟ ʤʦʜʝʣʶʚʘʥʥʷʤ 

ɻʈɼʉ. 

 

 

ʈʠʩ.3.10. ʆʮʽʥʢʘ ʥʘʙʨʷʢʫ ʣʝʛʝʥʴ ï ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ wet/dry, ʫ ʚʽʜʥʦʩʥʠʭ 

ʦʜʠʥʠʮʷʭ. 
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3.2.2. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʫ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʤʫ ʣʘʚʘʞʽ 

ʎʝʡ ʧʦʢʘʟʥʠʢ ʛʦʚʦʨʠʪʴ ʧʨʦ ʩʪʫʧʽʪʴ ʧʨʦʥʠʢʥʦʩʪʽ ʣʝʛʝʥʝʚʠʭ ʢʘʧʽʣʷʨʽʚ ʪʘ 

ʘʝʨʦʛʝʤʘʪʠʯʥʦʛʦ ʙʘʨôʻʨʫ ʚ ʮʽʣʦʤʫ ï ʙʽʣʦʢ ʬʽʣʴʪʨʫʻʪʴʩʷ ʚ ʧʨʦʩʚʽʪ ʘʣʴʚʝʦʣ, ʯʠʤ 

ʙʽʣʴʰʝ ʚʽʥ, ʪʠʤ ʙʽʣʴʰʝ ʧʨʦʥʠʢʥʽʩʪʴ ʢʘʧʽʣʷʨʽʚ.  

ɺʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʫ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʤʫ ʣʘʚʘʞʽ ʜʦʨʽʚʥʶʚʘʚ 1,03 ʤʛ/ʤʣ ʫ 

ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʪʘ ʟʙʽʣʴʰʫʚʘʚʩʷ ʫ 5,15 ʨʘʟʽʚ ʫ ʛʨʫʧʽ ʱʫʨʽʚ ʟ ɻʈɼʉ (5,314 

ʤʛ/ʤʣ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʡʞʝ ʫʩʽʭ ʨʝʯʦʚʠʥ, ʦʢʨʽʤ ʢʦʤʙʽʥʘʮʽʾʾ CBD ʪʘ 

ʢʘʧʩʘʾʮʠʥʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʙʽʣʢʫ ʚ ɹɸʃ. ʅʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤʠ ʚʠʷʚʠʣʠʩʷ CBD ʪʘ ʥʘʣʙʫʬʽʥ ï ʚʤʽʩʪ ʙʽʣʢʫ ʟʥʠʟʠʚʩʷ ʥʘ 40%  ʪʘ 

48% ʚʽʜʧʦʚʽʜʥʦ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ CBD ʪʘ ʥʘʣʙʫʬʽʥʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʪʘ ʝʧʽʪʝʣʽʘʣʴʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ 

ʫ ʱʫʨʽʚ ʟ ʤʦʜʝʣʶʚʘʥʥʷʤ ɻʈɼʉ.  

 

 

ʈʠʩ.3.11. ɺʤʽʩʪ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʚ ʙʨʦʥʭʦʣʝʛʝʥʝʚʦʤʫ ʣʘʚʘʞʽ (ɹɸʃ). ɼʘʥʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ MEANÑSEM.   
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3.2.3. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʮʠʪʦʢʽʥʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ 

 

ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʮʠʪʦʢʽʥʽʚ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ ʱʫʨʽʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ELISE. ɼʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ MeanÑSEM, ʨʦʟʤʽʨʥʽ ʦʜʠʥʠʮʽ pg/mkl. 

ʈʦʜʠʥʘ ʽʥʪʝʨʣʝʡʢʠʥʽʚ-1 ï ʮʝ ʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥ, ʤʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʽʟʽʦʣʦʛʽʯʥʽ 

ʬʫʥʢʮʽʾ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʨʦʜʞʝʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʪʘ ʛʨʘʻ ʧʘʪʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʫ 

ʨʦʟʚʠʪʢʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʉʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ IL-1 

ʚʢʣʶʯʘʻ ʡʦʛʦ ʨʦʣʴ ʷʢ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʧʽʨʦʛʝʥʫ, ʧʦʩʝʨʝʜʥʠʢʘ ʛʘʨʷʯʢʠ, 

ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʝʥʜʦʛʝʥʥʦʛʦ ʤʝʜʽʘʪʦʨʘ, ʽʥʜʫʢʪʦʨʘ ʢʦʤʧʦʥʝʥʪʽʚ ʛʦʩʪʨʦʬʘʟʦʚʦʾ 

ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʘ ʣʽʤʬʦʮʠʪ-ʘʢʪʠʚʫʶʯʦʛʦ ʬʘʢʪʦʨʘ.  

IL-1Ŭ ʪʘ IL-1ɓ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʪʢʘʥʠʥ ʪʘ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʣʽʪʠʥʘʭ, ʦʩʦʙʣʠʚʦ ʚ ʤʘʢʨʦʬʘʛʘʭ ʫ ʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʘʭ, 

ʚʢʣʶʯʘʶʯʠ ʪʠʤʫʩ, ʩʝʣʝʟʽʥʢʫ, ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ, ʜʽʣʷʥʢʠ ʇʝʡʻʨʘ ʪʘ ʢʽʩʪʢʦʚʠʡ 

ʤʦʟʦʢ. ʋ ʥʝʣʽʤʬʦʾʜʥʠʭ ʦʨʛʘʥʘʭ IL-1Ŭ ʪʘ IL-1ɓ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʫ ʪʢʘʥʠʥʥʠʭ 

ʤʘʢʨʦʬʘʛʘʭ ʫ ʣʝʛʝʥʷʭ, ʪʨʘʚʥʦʤʫ ʪʨʘʢʪʽ ʪʘ ʧʝʯʽʥʮʽ. ɺʦʥʠ ʪʘʢʦʞ ʝʢʩʧʨʝʩʫʶʪʴʩʷ 

ʫ ʢʣʽʪʠʥʘʭ ʩʫʙʝʧʽʪʝʣʽʘʣʴʥʦʾ ʝʥʜʦʤʝʪʨʽʘʣʴʥʦʾ ʪʢʘʥʠʥʠ ʤʘʪʢʠ, ʫ ʢʣʫʙʦʯʢʘʭ, ʫ 

ʟʦʚʥʽʰʥʽʭ ʢʦʨʪʠʢʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʥʠʨʢʠ ʪʘ ʫ ʨʽʟʥʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʪʠʧʘʭ ʢʣʽʪʠʥ, 

ʚʢʣʶʯʘʶʯʠ ʥʝʡʪʨʦʬʽʣʠ, ʢʝʨʘʪʠʥʦʮʠʪʠ, ʝʧʽʪʝʣʽʘʣʴʥʽ ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ, 

ʣʽʤʬʦʮʠʪʠ, ʛʣʘʜʢʦʤôʷʟʦʚʽ ʢʣʽʪʠʥʠ ʪʘ ʬʽʙʨʦʙʣʘʩʪʠ. ʋ ʱʫʨʽʚ ʟ ɻʈɼʉ ʨʽʚʝʥʴ IL-

1ɓ ʟʙʽʣʴʰʠʚʩʷ ʫ 59 ʨʘʟʽʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ SHAM. ɸʧʣʽʢʘʮʽʷ ʢʘʧʩʘʾʮʠʥʫ ʫ 

ʱʫʨʽʚ ʟ ɻʈɼʉ ʟʤʝʥʰʠʣʘ ʨʽʚʝʥʴ IL-1ɓ ʫ 5,61 ʨʘʟ, ʘʧʣʽʢʘʮʽʷ CBD  ʪʘ ʥʘʣʦʢʩʦʥʫ 

ï ʫ 2,3 ʨʘʟʠ. 
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ʈʠʩ.3.12. ɺʤʽʩʪ IL-1beta ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ 

 

IL -6 ʻ ʚʘʞʣʠʚʠʤ ʧʨʦʟʘʧʘʣʴʥʠʤ ʮʠʪʦʢʽʥʦʤ, ʤʝʜʽʘʪʦʨʦʤ ʣʠʭʦʤʘʥʢʠ ʪʘ 

ʨʝʘʢʮʽʾ ʛʦʩʪʨʦʾ ʬʘʟʠ. IL-6 ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʪʠʤʫʣʷʮʽʶ ʩʠʥʪʝʟʫ ʙʽʣʢʽʚ ʛʦʩʪʨʦʾ 

ʬʘʟʠ, ʘ ʪʘʢʦʞ ʟʘ ʩʪʠʤʫʣʷʮʽʶ ʧʨʦʜʫʢʮʽʾ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʢʽʩʪʢʦʚʦʤʫ ʤʦʟʢʫ. ɺʽʥ 

ʧʽʜʪʨʠʤʫʻ ʧʨʦʜʫʢʮʽʶ ɺ-ʢʣʽʪʠʥ ʽ ʻ ʘʥʪʘʛʦʥʽʩʪʦʤ ʨʝʛʫʣʷʪʦʨʥʠʭ ʊ-ʢʣʽʪʠʥ.  

ʋ ʱʫʨʽʚ ʟ ɻʈɼʉ ʨʽʚʝʥʴ IL-6 ʟʙʽʣʴʰʠʚʩʷ ʫ 2 ʨʘʟʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ SHAM. 

ɸʧʣʽʢʘʮʽʷ ʢʘʧʩʘʾʮʠʥʫ ʫ ʱʫʨʽʚ ʟ ɻʈɼʉ ʟʤʝʥʰʠʣʘ ʨʽʚʝʥʴ IL-6 ʫ 2 ʨʘʟʠ, ʘʧʣʽʢʘʮʽʷ 

CBD ï ʫ 6,5 ʨʘʟʽʚ, ʘʧʣʽʢʘʮʽʷ ʤʝʥʪʦʣʫ ï ʫ 2 ʨʘʟʠ. 
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ʈʠʩ.3.13. ɺʤʽʩʪ IL -6 ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ 

 

ʆʩʥʦʚʥʘ ʨʦʣʴ TNF ʫ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʾ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ, ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, 

ʱʦ TNF, ʷʢ ʝʥʜʦʛʝʥʥʠʡ ʧʽʨʦʛʝʥ, ʟʜʘʪʥʠʡ ʚʠʢʣʠʢʘʪʠ ʣʠʭʦʤʘʥʢʫ, ʘʧʦʧʪʦʪʠʯʥʫ 

ʟʘʛʠʙʝʣʴ ʢʣʽʪʠʥ, ʢʘʭʝʢʩʽʶ, ʟʘʧʘʣʝʥʥʷ ʪʘ ʽʥʛʽʙʫʚʘʪʠ ʧʫʭʣʠʥʦʫʪʚʦʨʝʥʥʷ, 

ʨʝʧʣʽʢʘʮʽʶ ʚʽʨʫʩʫ ʪʘ ʟʜʘʪʥʠʡ ʤʦʜʝʣʶʚʘʪʠ ʧʨʦʮʝʩʠ ʟʘʧʘʣʝʥʥʷ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, 

ʯʝʨʝʟ ʢʣʽʪʠʥʠ, ʱʦ ʧʨʦʜʫʢʫʶʪʴ IL-1 ʪʘ IL-6. 

ʋ ʱʫʨʽʚ ʟ ɻʈɼʉ ʨʽʚʝʥʴ TNF-alpha ʟʙʽʣʴʰʠʚʩʷ ʫ 2 ʨʘʟʠ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʛʨʫʧʦʶ SHAM. ɸʧʣʽʢʘʮʽʷ ʢʘʧʩʘʾʮʠʥʫ, CBD ʪʘ ʤʝʥʪʦʣʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ TNF-alpha ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʽʚʥʷ. ɸʧʣʽʢʘʮʽʷ ʥʘʣʦʢʩʦʥʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ TNF-alpha ʫ 3,2 ʨʘʟʠ.  
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ʈʠʩ.3.14. ɺʤʽʩʪ TNF-alpha ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ 

IL -10 ʻ ʥʝʦʙʭʽʜʥʠʤ ʤʝʜʽʘʪʦʨʦʤ ʙʘʛʘʪʴʦʭ ʣʝʛʝʥʝʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʘʩʪʤʠ, ɻʈɼʉ ʪʘ ʧʥʝʚʤʦʥʽʾ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʜʦ ʽʥʜʫʢʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ 

ʢʘʩʢʘʜʽʚ ʽ ʩʠʥʪʘʟʠ ʦʢʩʠʜʫ ʘʟʦʪʫ. ʅʘʢʦʧʠʯʝʥʥʷ ʦʢʩʠʜʫ ʘʟʦʪʫ ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʧʦʛʽʨʰʫʻ ʧʝʨʝʙʽʛ ɻʈɼʉ. ɭ ʜʘʥʽ ʧʨʦ ʪʝ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ COVID-19 ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ IL-10 ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʻ ʽʟ ʨʦʟʚʠʪʢʦʤ ʚʘʞʢʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʟʙʽʣʴʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ɻʈɼʉ. ɺ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʶ IL-10 ʧʨʠ ʘʧʣʽʢʘʮʽʾ CBD ʫ 

ʪʚʘʨʠʥ ʟ ɻʈɼʉ (ʫ 2 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ʱʫʨʽʚ ʟ ɻʈɼʉ), ʨʠʩ. 3.15. 

 

ʈʠʩ.3.15. ɺʤʽʩʪ IL-10 ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ (Drevytska et al, 2021). 
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3.2.4. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʘʛʦʥʽʩʪʽʚ ʪʘ ʘʥʪʘʛʦʥʽʩʪʽʚ ʦʧʽʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ, 

ʘʛʦʥʽʩʪʽʚ TPPV ʨʝʮʝʧʪʦʨʽʚ ʽ ʢʘʥʘʙʽʦʾʜʥʠʭ ʨʝʮʝʧʪʦʨʽʚ ʥʘ ʩʧʦʥʪʘʥʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʥʠʭ ʚʦʣʦʢʦʥ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ  ʱʫʨʽʚ in vivo 

ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʫ 

 

1. ɻʨʫʧʘ ʟ ʥʦʨʤʦʚʝʥʪʠʣʷʮʽʻʶ ʣʝʛʝʥʴ (SHAM)  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʠ ʥʝ ʻ ʰʪʫʯʥʘ ʚʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʴ ʟ ʥʦʨʤʘʣʴʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʟʙʫʜʣʠʚʽʩʪʴ ʥʝʨʚʦʚʠʭ 

ʟʘʢʽʥʯʝʥʴ ʣʝʛʝʥʴ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʷʢʦʤʫ ʧʨʦʪʷʛʦʤ 4,5 ʛʦʜ 

ʧʨʦʚʦʜʠʣʘʩʴ ʰʪʫʯʥʘ ʚʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʴ ʟ ʜʠʭʘʣʴʥʠʤ ʦʙ`ʻʤʦʤ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 

ʤʘʩʫ ʱʫʨʘ 10 ʤʣ/ʢʛ (ʥʦʨʤʦʚʝʥʪʠʣʷʮʽʷ) ʟ ʙʝʟʧʝʨʝʚʥʦʶ ʨʝʻʩʪʨʘʮʽʶ ʥʝʨʚʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʧʝʨʚʠʥʥʠʭ ʘʬʝʨʝʥʪʽʚ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ, ʱʦ ʽʥʥʝʨʚʫʶʪʴ ʣʝʛʝʥʽ. 

ʊʘʢʦʞ ʜʣʷ ʽʤʽʪʘʮʽʾ ʚʚʝʜʝʥʥʷ ʽʤʫʥʦʛʦ ʘʛʝʥʪʘ polyI:C ʥʘ 20-ʪʽʡ ʭʚʠʣʠʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʚʦʜʠʚʩʷ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʫ ʘʥʘʣʦʛʽʯʥʦʤʫ ʦʙôʻʤʽ 300 ʤʢʣ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʦʨʤʦʚʝʥʪʠʣʷʮʽʷ ʥʝʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʻ ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʝʨʚʠʥʥʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʥʘ 

14,5%, ʷʢʽ ʤʘʣʠ ʩʝʨʝʜʥʶ ʯʘʩʪʦʪʫ ʧʦʪʝʥʮʽʘʣʽʚ ʜʽʾ (ʇɼ) 5,09 Ñ 1,73 ʽʤʧ/ʩʝʢ ʫ 

ʧʝʨʰʠʡ 20-ʪʠ ʭʚʠʣʠʥʥʠʭ ʧʝʨʽʦʜ ʨʝʻʩʪʨʘʮʽʾ ʇɼ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʥʦʨʤʦʚʝʥʪʠʣʷʮʽʾ 

ʽ 5,83137 Ñ 1,95 ʽʤʧ/ʩʝʢ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʾ ʛʦʜʠʥʠ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ.  

ʊʘʢʦʞ ʚʚʝʜʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ ʫ ʘʥʘʣʦʛʽʯʥʦʤʫ ʦʙôʻʤʽ ʟ polyI:C ʥʝ 

ʚʠʢʣʠʢʘʣʦ ʧʦʤʽʪʥʠʭ ʧʦʜʨʘʟʥʝʥʴ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ (One-way ANOVA 

for repeated measures). ʅʘ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʧʨʦʪʷʛʦʤ 4,5 ʛʦʜʠʥ ʥʦʨʤʦʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʈʦʟʤʽʨ 

ʽʥʪʝʨʚʘʣʫ ʥʘ ʛʨʘʬʽʢʫ ï 5 ʭʚʠʣʠʥ. ɸʧʣʽʢʘʮʽʷ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ ʦʙô̒ ʤʦʤ 

300 ʤʢʣ  ʧʦʟʥʘʯʝʥʘ ʩʪʨʽʣʢʦʶ (ʨʠʩ.3.16). 
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ʈʠʩ. 3.16. ʉʧʦʥʪʘʥʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʧʨʦʪʷʛʦʤ 4,5 

ʛʦʜ ʥʦʨʤʦʚʝʥʪʠʣʷʮʽʾ.  

 

ʈʠʩ. 3.17. ʏʘʩʪʦʪʘ ʇɼ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʝʨʚʠʥʥʠʭ ʥʝʨʚʦʚʠʭ 

ʘʬʝʨʝʥʪʽʚ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ: 1ʡ ʩʪʦʚʧʯʠʢ ï ʧʝʨʰʽ 20 ʭʚ ʥʦʨʤʦʚʝʥʪʠʣʷʮʽʾ, 

2ʡ ʩʪʦʚʧʯʠʢ 0 ʦʩʪʘʥʥʷ ʛʦʜʠʥʘ ʥʦʨʤʦʚʝʥʪʠʣʷʮʽʾ. 



40 
 

ʅʘ ʛʽʩʪʦʛʨʘʤʽ ʧʦʢʘʟʘʥʦ ʧʦʨʽʚʥʷʥʥʷ  ʯʘʩʪʦʪʠ ʇɼ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʧʝʨʚʠʥʥʠʭ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ ʤʽʞ ʧʝʨʽʦʜʦʤ ʫ ʧʝʨʰʽ 20 

ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʟ ʥʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʽ 

ʦʩʪʘʥʥʴʦʶ ʛʦʜʠʥʦʶ ʥʦʨʤʦʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ɺʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʴ ʟ 

ʥʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (10 ʤʣ/ʢʛ) ʚʠʢʣʠʢʘʻ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʘ 

ʇɼ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ 14,5% (ʨʠʩ.3.17). 

 

2. ɻʨʫʧʘ ʟ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʻʶ ʣʝʛʝʥʴ 

ʇʽʩʣʷ 10 ʭʚʠʣʠʥ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʟ ʥʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

(ʜʠʭʘʣʴʥʠʡ ʦʙôʻʤ 10 ʤʣ/ʢʛ), ʧʨʦʚʦʜʠʣʘʩʴ ʘʧʣʽʢʘʮʽʷ ʨʦʟʯʠʥʫ ʢʘʧʩʘʾʮʠʥʫ 2,5 

ʤʢʛ/ʢʛ ʦʙôʻʤʦʤ 100 ʤʢʣ, ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʘʧʩʘʾʮʠʥ-ʯʫʪʣʠʚʠʭ ʚʦʣʦʢʦʥ. ʇʽʩʣʷ 

ʯʦʛʦ ʯʝʨʝʟ 20 ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʪʝʩʪʫʚʘʥʥʷ ʧʦʯʠʥʘʚʩʷ 4-ʭ ʛʦʜʠʥʥʠʡ ʮʠʢʣ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ (ʜʠʭʘʣʴʥʠʡ ʦʙôʻʤ 35 ʤʣ/ʢʛ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʤʘʩʫ ʱʫʨʘ). 

ʆʜʨʘʟʫ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʮʠʢʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ ʷʢ 

ʟʤʽʥʠʣʘʩʴ ʯʫʪʣʠʚʽʩʪʴ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʟʥʦʚ ʧʦʚʝʨʪʘʣʠʩʴ ʜʦ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ ʟ ʥʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ, ʽ ʧʨʦʚʦʜʠʣʦʩʴ 

ʧʦʚʪʦʨʥʝ ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʧʩʘʾʮʠʥʫ 2,5 ʤʢʛ/ʢʛ. ɺʝʩʴ ʮʝʡ ʯʘʩ 

ʧʨʦʚʦʜʠʣʘʩʴ ʙʝʟʧʝʨʝʨʚʥʘ ʨʝʻʩʪʨʘʮʽʷ ʧʦʪʝʥʮʽʘʣʽʚ ʜʽʾ (ʇɼ) ʚʽʜ ʧʦʦʜʠʥʦʢʠʭ 

ʘʬʝʨʝʥʪʽʚ ʧʨʘʚʦʾ ʛʽʣʢʠ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ (nervus vagus) ʰʠʡʥʦʛʦ ʚʽʜʜʽʣʫ 

ʜʦʩʣʽʜʥʦʾ ʪʚʘʨʠʥʠ. 
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ʈʠʩ. 3.18.  ʇʨʠʢʣʘʜ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʧʠʩʫ ʘʢʪʠʚʥʦʩʪʽ ʘʬʝʨʝʥʪʥʠʭ 

ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ. ʆʨʠʛʽʥʘʣʴʥʠʡ ʚʠʛʣʷʜ 

ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʧʠʩʫ ʛʨʫʧʘ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʷ (hyperventilation) 

ʚʝʥʪʠʣʷʮʽʷ. ɿʚʝʨʭʫ: ʢʘʥʘʣ ʟʘʧʠʩʫ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʝʥʥʷ (4.5 

ʛʦʜʠʥʠ) ʽ ʡʦʛʦ ʜʽʘʛʨʘʤʘ ʯʘʩʪʦʪʠ ʇɼ ʟ ʮʽʥʦʶ ʜʽʣʝʥʥʷ ʫ 1 ʭʚʠʣʠʥʫ. ʅʠʞʥʷ 

ʯʘʩʪʠʥʘ: ʧʨʠʢʣʘʜʠ ʙʽʣʴʰ ʨʦʟʛʦʨʥʫʪʦʛʦ ʟʘʧʠʩʫ (ʟʘ 3 ʩʝʢʫʥʜʠ) ʟ ʪʦʛʦ ʩʘʤʦʛʦ 

ʥʝʨʚʦʚʦʛʦ ʬʽʣʘʤʝʥʪʫ ʟʘ ʧʝʨʽʦʜ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʘʧʠʩʫ (control), ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ (hyperventilation), ʽ ʧʝʨʽʦʜʫ ʧʽʩʣʷ ʟʫʧʠʥʢʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʽ ʧʦʚʝʨʥʝʥʥʷ 

ʜʦ ʥʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (after hyperventilation). 

ɺʠʜʥʦ ʇɼ ʚʽʜ ʤʝʭʘʥʦʨʝʮʝʧʪʦʨʽʚ ʨʦʟʪʷʛʫʚʘʥʥʷ ʩʠʥʭʨʦʥʥʽ ʟ ʘʢʪʘʤʠ ʜʠʭʘʥʥʷ 

(regular activity), ʽ ʇɼ ʤʝʥʰʦʾ ʘʤʧʣʽʪʫʜʠ ʥʝ ʩʠʥʭʨʦʥʥʽ ʟ ʜʠʭʘʥʥʷʤ (irregular 

activity). ʇʦʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʚʠʢʣʠʢʘʻ 

ʘʢʪʠʚʘʮʽʶ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ ʽ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʇɼ. 

ɸʢʪʠʚʥʽʩʪʴ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʥʝ ʧʦʚʝʨʪʘʣʘʩʴ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʽʚʥʷ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ. 

ʏʘʩʪʦʪʘ ʽʤʧʫʣʴʩʘʮʽʾ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʟʘ ʢʦʥʪʨʦʣʴʥʠʭ ʫʤʦʚ ʧʝʨʝʜ 

ʧʦʯʘʪʢʦʤ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʩʪʘʥʦʚʠʣʘ 0,384 Ñ 0,168 ʽʤʧ/ʩʝʢ, ʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʣʘ ʜʦ 3,337 Ñ 0,86 ʽʤʧ/ʩʝʢ ʧʽʜ ʯʘʩ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ 
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(p 0̓.05; n=22; One-Way ANOVA for Repeated Measures). ɯ ʪʘʢʦʞ ʙʫʣʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʦʶ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ ʦʜʨʘʟʫ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ (p ᾽ 0.05) ʽ ʩʪʘʥʦʚʠʣʘ 2,377 Ñ 0,708 ʽʤʧ/ʩʝʢ. 

 

ʈʠʩ. 3.19. ʏʘʩʪʦʪʘ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ 

ʜʣʷ ʛʨʫʧʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ. ɺʽʟʫʘʣʴʥʘ ʩʪʘʪʠʩʪʠʢʘ. ʅʘ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ 

ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʜʦ, ʧʽʜʯʘʩ ʪʘ ʧʽʩʣʷ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʈʦʟʤʽʨ ʽʥʪʝʨʚʘʣʫ ʥʘ ʛʨʘʬʽʢʫ ï 5 ʭʚʠʣʠʥ. ɸʧʣʽʢʘʮʽʷ 

ʢʘʧʩʘʾʮʠʥʫ 2,5 ʤʢʛ/ʢʛ ʧʦʟʥʘʯʝʥʘ ʩʪʨʽʣʢʘʤʠ.  
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 ʈʠʩ. 3.20. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʯʘʩʪʦʪʠ ʩʧʦʥʪʘʥʥʦʾ ʽʤʧʫʣʴʩʘʮʽʾ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʘ ʧʽʜ ʯʘʩ ʧʨʦʪʦʢʦʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ. ɻʽʧʝʨʚʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʴ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʚʠʢʣʠʢʘʣʘ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ ʽʤʧʫʣʴʩʘʮʽʾ ʥʝʨʚʦʚʠʭ 

ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ, ʷʢ ʧʽʜ ʯʘʩ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʪʘʢ ʽ ʦʜʨʘʟʫ ʧʽʩʣʷ ʾʾ ʟʘʢʽʥʯʝʥʥʷ 

ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ (Tkachenko et al).  

3. ɻʨʫʧʘ ɻʈɼʉ ʢʦʥʪʨʦʣʴ 

ʏʝʨʝʟ 10 ʭʚʠʣʠʥ ʧʽʩʣʷ ʟʘʧʠʩʫ ʢʦʥʪʨʦʣʶ ʟʘ ʫʤʦʚ ʥʦʨʤʘʣʴʥʦʾ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ ʱʫʨʘ (10 ʤʣ/ʢʛ), ʧʨʦʚʦʜʠʣʘʩʴ ʘʧʣʽʢʘʮʽʷ  PolyI:C ʫ ʜʦʟʽ 30 ʤʛ/ʢʛ 

ʨʦʟʯʠʥʝʥʦʛʦ ʫ 300 ʤʢʣ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. ʏʝʨʝʟ 20 ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ 

ʪʝʩʪʫʚʘʥʥʷ ʽ ʯʝʨʝʟ 10 ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʧʦʯʠʥʘʣʘʩʴ ʧʨʦʮʝʜʫʨʘ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (35 ʤʣ/ʢʛ). ʄʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʨʘʟʦʤ ʽʟ ʚʚʝʜʝʥʥʷ Poly(I:C) 

ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʤʦʜʝʣʶʚʘʥʥʷ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤʫ 

(ɻʈɼʉ).  

ʆʪʨʠʤʘʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʧʠʩʫ ʧʦʢʘʟʘʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʧʦʪʝʥʮʽʘʣʽʚ ʜʽʾ (ʇɼ) ʟ 8,341 Ñ 2,151 
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ʽʤʧ/ʩʝʢ ʫ ʢʦʥʪʨʦʣʽ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʜʦ 19,417 Ñ 

3,993 ʽʤʧ/ʩʝʢ ʧʽʜ ʯʘʩ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʽ 20,472 Ñ 5,122 ʽʤʧ/ʩʝʢ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʧʨʦʪʦʢʦʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ (p ᾽ 0.05; n=16; One-Way ANOVA for 

Repeated Measures). ʇʨʠ ʮʴʦʤʫ ʘʢʪʠʚʥʽʩʪʴ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʧʽʜ ʯʘʩ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 27,1%, ʟ 17,126 Ñ 4,03  ʽʤʧ/ʩʝʢ. 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʦʾ ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʜʦ 21,77 Ñ 5,21 ʽʤʧ/ʩʝʢ ʧʽʜ ʯʘʩ 

ʦʩʪʘʥʥʴʦʾ ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʚʽʜʧʦʚʽʜʥʦ. 

 

ʈʠʩ.3.21. ʏʘʩʪʦʪʘ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ 

ʜʦ, ʧʽʜ ʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C. ɺʽʟʫʘʣʴʥʘ 

ʩʪʘʪʠʩʪʠʢʘ. ʅʘ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʠʭ 

ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʜʦ, ʧʽʜʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

PolyI:C. ʈʦʟʤʽʨ ʽʥʪʝʨʚʘʣʫ ʥʘ ʛʨʘʬʽʢʫ ï 5 ʭʚʠʣʠʥ. ɸʧʣʽʢʘʮʽʷ PolyI:C 30 ʤʢʛ/ʢʛ 

ʧʦʟʥʘʯʝʥʘ ʩʪʨʽʣʢʦʶ. 
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ʈʠʩ. 3.22. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʯʘʩʪʦʪʠ ʩʧʦʥʪʘʥʥʦʾ ʽʤʧʫʣʴʩʘʮʽʾ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʫ ʧʽʜ ʯʘʩ ʧʨʦʪʦʢʦʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C. 

ʄʦʜʝʣʶʚʘʥʥʷ ɻʈɼʉ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʚʠʢʣʠʢʘʣʦ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ 

ʽʤʧʫʣʴʩʘʮʽʾ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ, ʷʢ ʧʽʜ ʯʘʩ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ, ʪʘʢ ʽ ʦʜʨʘʟʫ 

ʧʽʩʣʷ ʾʾ ʟʘʢʽʥʯʝʥʥʷ, ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ (p ̓  0.05; n=16;One-Way 

ANOVA for Repeated Measures).  

 

4. ɻʨʫʧʘ ɻʈɼʉ + ʢʘʧʩʘʾʮʠʥ 

 

ʋ ʮʽʡ ʛʨʫʧʽ ʯʝʨʝʟ 10 ʭʚʠʣʠʥ ʧʽʩʣʷ ʟʘʧʠʩʫ ʢʦʥʪʨʦʣʶ ʟʘ ʫʤʦʚ ʥʦʨʤʘʣʴʥʦʾ 

ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʱʫʨʘ, ʧʨʦʚʦʜʠʣʘʩʴ ʧʝʨʰʘ ʪʝʩʪʦʚʘ ʘʧʣʽʢʘʮʽʷ ʢʘʧʩʘʾʮʠʥʫ 2,5 

ʤʛ/ʢʛ, ʥʘ 30 ʭʚʠʣʠʥʽ ʚʚʦʜʠʚʩʷ PolyI:C ʫ ʜʦʟʽ 30 ʤʛ/ʢʛ ʨʦʟʯʠʥʝʥʦʛʦ ʫ 300 ʤʢʣ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. ʏʝʨʝʟ 40 ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʪʝʩʪʫʚʘʥʥʷ ʽ ʯʝʨʝʟ 10 

ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʧʦʯʠʥʘʣʘʩʴ ʧʨʦʮʝʜʫʨʘ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. 

ʅʘ 160-ʪʽʡ ʭʚʠʣʠʥʽ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʨʝʻʩʪʨʘʮʽʾ (ʯʝʨʝʟ 120 ʭʚʠʣʠʥ ʧʽʩʣʷ ʩʪʘʨʪʫ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ, ʚʽʜʧʦʚʽʜʥʦ) ʚʚʦʜʠʣʘʩʴ ʦʩʥʦʚʥʘ ʜʦʟʘ ʢʘʧʩʘʾʮʠʥʫ 20 

ʤʢʛ/ʢʛ. ʆʜʨʘʟʫ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʮʠʢʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ ʷʢ 
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ʟʤʽʥʠʣʘʩʴ ʯʫʪʣʠʚʽʩʪʴ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʟʥʦʚ ʧʦʚʝʨʪʘʣʠʩʴ ʜʦ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ ʟ ʥʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ ʽ ʧʨʦʚʦʜʠʣʦʩʴ 

ʧʦʚʪʦʨʥʝ ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʧʩʘʾʮʠʥʫ 2,5 ʤʢʛ/ʢʛ. 

ʆʪʨʠʤʘʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʧʠʩʫ ʧʦʢʘʟʘʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʧʦʪʝʥʮʽʘʣʽʚ ʜʽʾ (ʇɼ) ʟ 1,704 Ñ 0,608 

ʽʤʧ/ʩʝʢ ʫ ʢʦʥʪʨʦʣʽ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʜʦ 6,68 Ñ 1,73 

ʽʤʧ/ʩʝʢ ʧʽʜ ʯʘʩ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʽ 6,12 Ñ 1,5 ʽʤʧ/ʩʝʢ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʧʨʦʪʦʢʦʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽ (p ᾽ 0.05; n=20; One-Way ANOVA for Repeated 

Measures). ʇʨʠ ʮʴʦʤʫ ʘʢʪʠʚʥʽʩʪʴ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ 

ʟʙʽʣʴʰʠʣʘʩʴ ʧʨʦʪʷʛʦʤ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʥʘ 45,85%, ʟ 5,85 Ñ 1,41 ʽʤʧ/ʩʝʢ. 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʦʾ ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʜʦ 8,54 Ñ 2,37 ʽʤʧ/ʩʝʢ ʧʽʜ ʯʘʩ 

ʦʩʪʘʥʥʴʦʾ ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʚʽʜʧʦʚʽʜʥʦ (p ᾽ 0.05; n=20; One-Way 

ANOVA for Repeated Measures). 

 

 

ʈʠʩ. 3.23. ʏʘʩʪʦʪʘ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʘʧʩʘʾʮʠʥ-ʯʫʪʣʠʚʠʭ 

ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʜʦ, ʧʽʜ ʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʧʽʩʣʷ 
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ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ ʢʘʧʩʘʾʮʠʥʫ. ɺʽʟʫʘʣʴʥʘ ʩʪʘʪʠʩʪʠʢʘ. ʅʘ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ 

ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʜʦ, ʧʽʜʯʘʩ ʪʘ ʧʽʩʣʷ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ ʢʘʧʩʘʾʮʠʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 20 

ʤʽʢʨʦʤʦʣʴ ʥʘ ʢʽʣʦʛʨʘʤ ʜʣʷ  ʯʫʪʣʠʚʠʭ ʜʦ ʢʘʧʩʘʾʮʠʥʫ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ 

(n=10). ʈʦʟʤʽʨ ʽʥʪʝʨʚʘʣʫ ʥʘ ʛʨʘʬʽʢʫ ï 5 ʭʚʠʣʠʥ. ɸʧʣʽʢʘʮʽʷ PolyI:C 30 ʤʢʛ/ʢʛ ʽ 

ʘʧʣʽʢʘʮʽʾ ʢʘʧʩʘʾʮʠʥʫ 5 ʽ 20 ʤʢʄ/ʢʛ ʧʦʟʥʘʯʝʥʽ ʩʪʨʽʣʢʘʤʠ. 

 

ʈʠʩ. 3.24. ʏʘʩʪʦʪʘ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʘʧʩʘʾʮʠʥ-ʥʝʯʫʪʣʠʚʠʭ 

ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʜʦ, ʧʽʜ ʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ ʢʘʧʩʘʾʮʠʥʫ. ɺʽʟʫʘʣʴʥʘ ʩʪʘʪʠʩʪʠʢʘ. ʅʘ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ 

ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʜʦ, ʧʽʜʯʘʩ ʪʘ ʧʽʩʣʷ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ ʢʘʧʩʘʾʮʠʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 20 

ʤʤʦʣʴ ʥʘ ʢʽʣʦʛʨʘʤ ʜʣʷ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʥʝ ʯʫʪʣʪʚʠʭ ʜʦ ʢʘʧʩʘʾʮʠʥʫ (n=10). 

ʈʦʟʤʽʨ ʽʥʪʝʨʚʘʣʫ ʥʘ ʛʨʘʬʽʢʫ ï 5 ʭʚʠʣʠʥ. ɸʧʣʽʢʘʮʽʷ PolyI:C 30 ʤʢʛ/ʢʛ ʽ ʘʧʣʽʢʘʮʽʾ 

ʢʘʧʩʘʾʮʠʥʫ 5 ʽ 20 ʤʢʄ/ʢʛ ʧʦʟʥʘʯʝʥʽ ʩʪʨʽʣʢʘʤʠ. 
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ʈʠʩ. 3.25. ʏʘʩʪʦʪʘ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ 

ʣʝʛʝʥʴ ʜʦ, ʧʽʜ ʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ 

ʢʘʧʩʘʾʮʠʥʫ. ɺʽʟʫʘʣʴʥʘ ʩʪʘʪʠʩʪʠʢʘ. ʅʘ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʜʦ, ʧʽʜʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ ʢʘʧʩʘʾʮʠʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 20 ʤʽʢʨʦʤʦʣʴ ʥʘ 

ʢʽʣʦʛʨʘʤ ʜʣʷ ʚʩʽʭ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʜʘʥʦʾ ʛʨʫʧʠ (n=20). ʈʦʟʤʽʨ ʽʥʪʝʨʚʘʣʫ ʥʘ 

ʛʨʘʬʽʢʫ ï 5 ʭʚʠʣʠʥ. ɸʧʣʽʢʘʮʽʷ PolyI:C 30 ʤʢʛ/ʢʛ ʽ ʘʧʣʽʢʘʮʽʾ ʢʘʧʩʘʾʮʠʥʫ 5 ʽ 20 

ʤʢʄ/ʢʛ ʧʦʟʥʘʯʝʥʽ ʩʪʨʽʣʢʘʤʠ. 
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ʈʠʩ. 3.26. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʯʘʩʪʦʪʠ ʩʧʦʥʪʘʥʥʦʾ ʽʤʧʫʣʴʩʘʮʽʾ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʘ ʧʽʜ ʯʘʩ ʧʨʦʪʦʢʦʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ 

ʢʘʧʩʘʾʮʠʥʫ. 

ʂʘʧʩʘʾʮʠʥ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 20 ʤʢʛ/ʢʛ ʻ ʩʠʣʴʥʠʤ ʥʦʮʠʮʝʧʪʠʚʥʠʤ ʘʛʝʥʪʦʤ ʽ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʧʽʜʩʠʣʶʻ ʯʘʩʪʦʪʫ ʽʤʧʫʣʴʩʘʮʽʾ ʣʝʛʝʥʝʚʠʭ ʧʝʨʚʠʥʥʠʭ 

ʘʬʝʨʝʥʪʽʚ ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ɻʈɼʉ (p ᾽ 0.05; n=20;One-Way ANOVA for 

Repeated Measures) (Savotchenko et al). 

5. ɻʨʫʧʘ ɻʈɼʉ + ʄʝʥʪʦʣ 

ʇʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʮʽʻʾ ʛʨʫʧʠ ʩʢʣʘʜʘʚʩʷ ʟ 10 ʭʚʠʣʠʥʥʦʛʦ ʟʘʧʠʩʫ 

ʢʦʥʪʨʦʣʶ ʟʘ ʫʤʦʚ ʥʦʨʤʘʣʴʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʱʫʨʘ, ʜʘʣʽ ʥʘ 10-ʡ ʭʚʠʣʠʥʽ 

ʚʚʦʜʠʚʩʷ PolyI:C ʫ ʜʦʟʽ 30 ʤʛ/ʢʛ ʨʦʟʯʠʥʝʥʦʛʦ ʫ 300 ʤʢʣ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. 

ʏʝʨʝʟ 20 ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʪʝʩʪʫʚʘʥʥʷ ʽ ʯʝʨʝʟ 10 ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

PolyI:C ʧʦʯʠʥʘʣʘʩʴ ʧʨʦʮʝʜʫʨʘ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʅʘ 80-ʪʽʡ ʭʚʠʣʠʥʽ ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʨʝʻʩʪʨʘʮʽʾ (ʯʝʨʝʟ 60 ʭʚʠʣʠʥ ʧʽʩʣʷ ʩʪʘʨʪʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ, 

ʚʽʜʧʦʚʽʜʥʦ) ʧʨʦʚʦʜʠʣʘʩʴ ʘʧʣʽʢʘʮʽʷ ʤʝʥʪʦʣʫ 1 ʤʛ/ʢʛ. ʆʜʨʘʟʫ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 
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ʮʠʢʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ ʷʢ ʟʤʽʥʠʣʘʩʴ ʯʫʪʣʠʚʽʩʪʴ ʥʝʨʚʦʚʠʭ 

ʘʬʝʨʝʥʪʽʚ ʟʥʦʚ ʧʦʚʝʨʪʘʣʠʩʴ ʜʦ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʟ ʥʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ. 

ʆʪʨʠʤʘʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʧʠʩʫ ʧʦʢʘʟʘʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʇɼ ʟ 4,66 Ñ 1,18 ʽʤʧ/ʩʝʢ ʫ ʢʦʥʪʨʦʣʽ 

ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʜʦ 8,73 Ñ 2,44 ʽʤʧ/ʩʝʢ ʧʨʦʪʷʛʦʤ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. (p ᾽ 0.05; n=15;One-Way ANOVA for Repeated 

Measures). ʇʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʮʠʢʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʯʘʩʪʦʪʘ ʽʤʧʫʣʴʩʘʮʽʾ 

ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ ʧʦʚʝʨʥʫʣʘʩʴ ʜʦ ʟʥʘʯʝʥʥʷ ʙʣʠʟʴʢʦʤʫ ʢʦʥʪʨʦʣʶ ʜʦ ʧʦʯʘʪʢʫ 

ʤʦʜʝʣʶʚʘʥʥʷ ɻʈɼʉ (ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʷ + PolyI:C) ʽ ʩʪʘʥʦʚʠʣʘ 5,31 Ñ 2,1 ʽʤʧ/ʩʝʢ. 

ɸʧʣʽʢʘʮʽʷ ʤʝʥʪʦʣʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 1 ʤʛ/ʢʛ ʚʠʢʣʠʢʘʣʦ ʥʝ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ 

ʟʙʫʜʣʠʚʦʩʪʽ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʥʘ 12.5% (ʯʘʩʪʦʪʘ ʇɼ ʷʢʘ ʩʪʘʥʦʚʠʣʘ  

9,02 Ñ 2,6 ʽʤʧ/ʩʝʢ ʧʽʜ ʯʘʩ ʧʝʨʰʦʾ ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʟʥʠʟʠʣʘʩʴ ʜʦ 8,016 Ñ 

2,44 ʽʤʧ/ʩʝʢ ʥʘ ʦʩʪʘʥʥʽʡ ʛʦʜʠʥʽ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ). 

ʈʠʩ. 3.28. ʏʘʩʪʦʪʘ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ 
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ʜʦ, ʧʽʜ ʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ ʤʝʥʪʦʣʫ. 

ɺʽʟʫʘʣʴʥʘ ʩʪʘʪʠʩʪʠʢʘ. ʅʘ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʜʦ, ʧʽʜʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ ʤʝʥʪʦʣʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 1 ʤʽʣʽʤʦʣʴ ʥʘ ʢʽʣʦʛʨʘʤ ʜʣʷ 

ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ (n=15). ʈʦʟʤʽʨ ʽʥʪʝʨʚʘʣʫ ʥʘ ʛʨʘʬʽʢʫ ï 5 ʭʚʠʣʠʥ. 

ɸʧʣʽʢʘʮʽʷ PolyI:C 30 ʤʢʛ/ʢʛ ʽ ʘʧʣʽʢʘʮʽʷ ʤʝʥʪʦʣʫ ʧʦʟʥʘʯʝʥʽ ʩʪʨʽʣʢʘʤʠ. 

 

 

ʈʠʩ. 3.29. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʯʘʩʪʦʪʠ ʩʧʦʥʪʘʥʥʦʾ ʽʤʧʫʣʴʩʘʮʽʾ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʘ ʧʽʜ ʯʘʩ ʧʨʦʪʦʢʦʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C, 

ʪʘ ʤʝʥʪʦʣʫ. ʋ ʛʨʫʧʽ ʟ ʘʧʣʽʢʘʮʽʻʶ ʤʝʥʪʦʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʴ ʚʠʢʣʠʢʘʣʘ 

ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʽʤʧʫʣʴʩʘʮʽʾ ʣʝʛʝʥʝʚʠʭ ʘʬʝʨʝʥʪʽʚ(p ᾽ 0.05; 

n=15;One-Way ANOVA for Repeated Measures). ʏʘʩʪʦʪʘ ʽʤʧʫʣʴʩʘʮʽʾ 

ʧʦʚʝʨʪʘʣʘʩʴ ʧʨʘʢʪʠʯʥʦ ʜʦ ʢʘʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ.  
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ʄʝʥʪʦʣ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 1 ʤʛ/ʢʛ ʟʥʠʞʫʚʘʚ ʯʘʩʪʦʪʫ ʽʤʧʫʣʴʩʘʮʾ ʥʝʨʚʦʚʠʭ 

ʚʦʣʦʢʦʥ ʥʘ 12.5% ʧʽʜ ʯʘʩ ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ɻʈɼʉ.  

6. ɻʨʫʧʘ ɻʈɼʉ+CBD 

ʇʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʮʽʻʾ ʛʨʫʧʠ ʩʢʣʘʜʘʚʩʷ ʟ 10 ʭʚʠʣʠʥʥʦʛʦ ʟʘʧʠʩʫ 

ʢʦʥʪʨʦʣʶ ʟʘ ʫʤʦʚ ʥʦʨʤʘʣʴʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʱʫʨʘ, ʜʘʣʽ ʥʘ 10 ʭʚʠʣʠʥʽ 

ʚʚʦʜʠʚʩʷ PolyI:C ʫ ʜʦʟʽ 30 ʤʛ/ʢʛ ʨʦʟʯʠʥʝʥʦʛʦ ʫ 300 ʤʢʣ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. 

ʏʝʨʝʟ 20 ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʪʝʩʪʫʚʘʥʥʷ ʽ ʯʝʨʝʟ 10 ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

PolyI:C ʧʦʯʠʥʘʣʘʩʴ ʧʨʦʮʝʜʫʨʘ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʅʘ 80-ʪʽʡ ʭʚʠʣʠʥʽ ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʨʝʻʩʪʨʘʮʽʾ (ʯʝʨʝʟ 60 ʭʚʠʣʠʥ ʧʽʩʣʷ ʩʪʘʨʪʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ, 

ʚʽʜʧʦʚʽʜʥʦ) ʧʨʦʚʦʜʠʣʘʩʴ ʘʧʣʽʢʘʮʽʷ CBD ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 100 ʤʢʛ/ʢʛ. ʆʜʨʘʟʫ 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʮʠʢʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ ʷʢ ʟʤʽʥʠʣʘʩʴ 

ʯʫʪʣʠʚʽʩʪʴ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʟʥʦʚ ʧʦʚʝʨʪʘʣʠʩʴ ʜʦ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʟ 

ʥʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ. 

ʆʪʨʠʤʘʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʧʠʩʫ ʧʦʢʘʟʘʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʇɼ ʟ 7,76 Ñ 1,768 ʽʤʧ/ʩʝʢ ʫ 

ʢʦʥʪʨʦʣʽ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʜʦ 18,8 Ñ 4,01 ʽʤʧ/ʩʝʢ ʧʽʜ 

ʯʘʩ ʧʝʨʰʦʾ ʛʦʜʠʥʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ CBD 100 ʤʢʄ 

ʯʘʩʪʦʪʘ ʇɼ ʧʦʯʠʥʘʣʘ ʟʥʠʞʫʚʘʪʠʩʴ ʽ ʚ ʧʝʨʽʦʜ ʦʩʪʘʥʥʴʦʾ 4-ʾ ʛʦʜʠʥʠ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʚʧʘʣʘ ʥʘ 70,8 % ʚʽʜ ʯʘʩʪʦʪʠ ʇɼ ʧʽʜ ʯʘʩ 

ʧʝʨʰʦʾ ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ (ʜʦ ʚʚʝʜʝʥʥʷ CBD) ʽ ʩʪʘʥʦʚʠʣʘ 11,01 Ñ 2,7 

ʽʤʧ/ʩʝʢ (p ᾽ 0.05; n=22;One-Way ANOVA for Repeated Measures).  

ʇʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʮʠʢʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʯʘʩʪʦʪʘ ʽʤʧʫʣʴʩʘʮʽʾ ʥʝʨʚʦʚʠʭ 

ʚʦʣʦʢʦʥ ʧʦʚʝʨʥʫʣʘʩʴ ʜʦ ʟʥʘʯʝʥʥʷ ʙʣʠʟʴʢʦʤʫ ʢʦʥʪʨʦʣʶ ʜʦ ʧʦʯʘʪʢʫ 

ʤʦʜʝʣʶʚʘʥʥʷ ɻʈɼʉ (ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʷ + PolyI:C) ʽ ʩʪʘʥʦʚʠʣʘ 7,89 Ñ 1,9 ʽʤʧ/ʩʝʢ. 

ʑʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʣʴʥʽ ʘʥʘʣʛʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ CBD ʫ ʜʘʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ. 
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ʈʠʩ. 3.30. ʏʘʩʪʦʪʘ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ 

ʣʝʛʝʥʴ ʜʦ, ʧʽʜ ʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ CBD. 

ɺʽʟʫʘʣʴʥʘ ʩʪʘʪʠʩʪʠʢʘ. ʅʘ ʛʨʘʬʽʢʫ ʧʦʢʘʟʘʥʦ ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʜʦ, ʧʽʜʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ CBD ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 100 ʤʽʢʨʦʤʦʣʴ ʥʘ ʢʽʣʦʛʨʘʤ ʜʣʷ 

ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ(n=22). ʈʦʟʤʽʨ ʽʥʪʝʨʚʘʣʫ ʥʘ ʛʨʘʬʽʢʫ ï 5 ʭʚʠʣʠʥ. 

ɸʧʣʽʢʘʮʽʷ PolyI:C 30 ʤʢʛ/ʢʛ ʽ ʘʧʣʽʢʘʮʽʷ CBD 100 ʤʢʄ/ʢʛ ʧʦʟʥʘʯʝʥʽ ʩʪʨʽʣʢʘʤʠ. 
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ʈʠʩ. 3.31. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʯʘʩʪʦʪʠ ʩʧʦʥʪʘʥʥʦʾ ʽʤʧʫʣʴʩʘʮʽʾ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʫ ʧʽʜ ʯʘʩ ʧʨʦʪʦʢʦʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C, 

ʪʘ CBD. ɺʚʝʜʝʥʥʷ CBD ʚ ʜʦʟʫʚʘʥʥʽ 100 ʤʢʛ/ʢʛ ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ɻʈɼʉ 

ʣʝʛʝʥʴ ʫ ʱʫʨʽʚ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʯʘʩʪʦʪʫ ʽʤʧʫʣʴʩʘʮʽʾ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʢʦʤʧʣʝʢʩʥʝ ʥʦʮʠʮʝʧʪʠʚʥʝ ʧʦʜʨʘʟʥʝʥʥʷ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ɻʈɼʉ 

(p ᾽ 0.05; n=22; One-Way ANOVA for Repeated Measures). 

7. ɻʨʫʧʘ ɻʈɼʉ+ʨʽʤʦʥʘʙʘʥʪ 

ʇʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʮʽʻʾ ʛʨʫʧʠ ʩʢʣʘʜʘʚʩʷ ʟ 10 ʭʚʠʣʠʥʥʦʛʦ ʟʘʧʠʩʫ 

ʢʦʥʪʨʦʣʶ ʟʘ ʫʤʦʚ ʥʦʨʤʘʣʴʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʱʫʨʘ (ʜʠʭʘʣʴʥʠʡ ʦʙ`ʻʤ 10 

ʤʣ/ʢʛ), ʜʘʣʽ ʥʘ 10 ʭʚʠʣʠʥʽ ʚʚʦʜʠʚʩʷ PolyI:C ʫ ʜʦʟʽ 30 ʤʛ/ʢʛ ʨʦʟʯʠʥʝʥʦʛʦ ʫ 300 

ʤʢʣ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. ʏʝʨʝʟ 20 ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʪʝʩʪʫʚʘʥʥʷ ʽ ʯʝʨʝʟ 

10 ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʧʦʯʠʥʘʣʘʩʴ ʧʨʦʮʝʜʫʨʘ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ(ʜʠʭʘʣʴʥʠʡ ʦʙ`ʻʤ 35 ʤʣ/ʢʛ). ʅʘ 80-ʪʽʡ ʭʚʠʣʠʥʽ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʨʝʻʩʪʨʘʮʽʾ 

(ʯʝʨʝʟ 60 ʭʚʠʣʠʥ ʧʽʩʣʷ ʩʪʘʨʪʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ, ʚʽʜʧʦʚʽʜʥʦ) ʧʨʦʚʦʜʠʣʘʩʴ 

ʘʧʣʽʢʘʮʽʷ ʨʽʤʦʥʘʙʘʥʪʫ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 1 ʤʛ/ʢʛ. ʆʜʨʘʟʫ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʮʠʢʣʫ 
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ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ ʷʢ ʟʤʽʥʠʣʘʩʴ ʯʫʪʣʠʚʽʩʪʴ ʥʝʨʚʦʚʠʭ 

ʘʬʝʨʝʥʪʽʚ ʟʥʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʴ ʟ ʥʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

(10 ʤʣ/ʢʛ) ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ. 

ʆʪʨʠʤʘʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʧʠʩʫ ʧʦʢʘʟʘʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʇɼ ʟ 3,053 Ñ 0,69 ʽʤʧ/ʩʝʢ ʫ 

ʢʦʥʪʨʦʣʽ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʜʦ 5,17 Ñ 1,36 ʽʤʧ/ʩʝʢ ʧʽʜ 

ʯʘʩ ʧʝʨʰʦʾ ʛʦʜʠʥʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (p ᾽ 0.05; n=22;One-Way ANOVA 

for Repeated Measures). ʏʘʩʪʦʪʘ ʽʤʧʫʣʴʩʘʮʽʾ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʩʪʘʥʦʚʠʣʘ 4,58 Ñ1,23 ʽʤʧ/ʩʝʢ.  

 

 

ʈʠʩ. 3.32. ʏʘʩʪʦʪʘ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ 

ʣʝʛʝʥʴ ʜʦ, ʧʽʜ ʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ 

ʨʽʤʦʥʘʙʘʥʪʫ 1 ʤʛ/ʢʛ. ɺʽʟʫʘʣʴʥʘ ʩʪʘʪʠʩʪʠʢʘ. ʅʘ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ ʯʘʩʪʦʪʫ 

ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʜʦ, ʧʽʜʯʘʩ ʪʘ ʧʽʩʣʷ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ ʨʽʤʦʥʘʙʘʥʪʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 1 

ʤʽʣʽʛʨʘʤ ʥʘ ʢʽʣʦʛʨʘʤ ʜʣʷ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ (n=24). ʈʦʟʤʽʨ ʽʥʪʝʨʚʘʣʫ 
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ʥʘ ʛʨʘʬʽʢʫ ï 5 ʭʚʠʣʠʥ. ɸʧʣʽʢʘʮʽʷ PolyI:C 30 ʤʢʛ/ʢʛ ʽ ʘʧʣʽʢʘʮʽʷ ʨʽʤʦʥʘʙʘʥʪʫ 

ʧʦʟʥʘʯʝʥʽ ʩʪʨʽʣʢʘʤʠ. 

 

ʈʠʩ. 3.33. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʯʘʩʪʦʪʠ ʩʧʦʥʪʘʥʥʦʾ ʽʤʧʫʣʴʩʘʮʽʾ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʘ ʧʽʜ ʯʘʩ ʧʨʦʪʦʢʦʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ 

ʨʽʤʦʥʘʙʘʥʪʘ 1 ʤʛ/ʢʛ. ʋ ʛʨʫʧʽ ʟ ʘʧʣʽʢʘʮʽʻʶ ʨʽʤʦʥʘʙʘʥʪʘ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʴ 

ʚʠʢʣʠʢʘʣʘ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʽʤʧʫʣʴʩʘʮʽʾ ʣʝʛʝʥʝʚʠʭ ʘʬʝʨʝʥʪʽʚ (p 

᾽ 0.05; n=20;One-Way ANOVA for Repeated Measures). ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʯʘʩʪʦʪʘ ʽʤʧʫʣʴʩʘʮʽʾ  ʟʥʠʞʫʚʘʣʘʩʴ, ʘʣʝ ʟʘʣʠʰʘʣʘʩʴ 

ʚʠʱʦʶ ʥʘ 50,1% ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ.  

8. ɻʨʫʧʘ ɻʈɼʉ + ʥʘʣʦʢʩʦʥ 

ʇʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʮʽʻʾ ʛʨʫʧʠ ʩʢʣʘʜʘʚʩʷ ʟ 10 ʭʚʠʣʠʥʥʦʛʦ ʟʘʧʠʩʫ 

ʢʦʥʪʨʦʣʶ ʟʘ ʫʤʦʚ ʥʦʨʤʘʣʴʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʱʫʨʘ, ʜʘʣʽ ʥʘ 10 ʭʚʠʣʠʥʽ 

ʚʚʦʜʠʚʩʷ PolyI:C ʫ ʜʦʟʽ 30 ʤʛ/ʢʛ ʨʦʟʯʠʥʝʥʦʛʦ ʫ 300 ʤʢʣ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. 

ʏʝʨʝʟ 20 ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʪʝʩʪʫʚʘʥʥʷ ʽ ʯʝʨʝʟ 10 ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

PolyI:C ʧʦʯʠʥʘʣʘʩʴ ʧʨʦʮʝʜʫʨʘ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʅʘ 80-ʪʽʡ ʭʚʠʣʠʥʽ ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʨʝʻʩʪʨʘʮʽʾ (ʯʝʨʝʟ 60 ʭʚʠʣʠʥ ʧʽʩʣʷ ʩʪʘʨʪʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ, 



57 
 

ʚʽʜʧʦʚʽʜʥʦ) ʧʨʦʚʦʜʠʣʘʩʴ ʘʧʣʽʢʘʮʽʷ ʥʘʣʦʢʩʦʥʫ 4 ʤʛ/ʢʛ. ʆʜʨʘʟʫ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʮʠʢʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ ʷʢ ʟʤʽʥʠʣʘʩʴ ʯʫʪʣʠʚʽʩʪʴ ʥʝʨʚʦʚʠʭ 

ʘʬʝʨʝʥʪʽʚ ʟʥʦʚ ʧʦʚʝʨʪʘʣʠʩʴ ʜʦ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʟ ʥʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ. 

ʆʪʨʠʤʘʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʧʠʩʫ ʧʦʢʘʟʘʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʇɼ ʟ 2,59 Ñ 0,48 ʽʤʧ/ʩʝʢ ʫ ʢʦʥʪʨʦʣʽ 

ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʜʦ 4,4 Ñ 0, 0,76 ʽʤʧ/ʩʝʢ ʧʨʦʪʷʛʦʤ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. (p 0̓.05; n=28; One-Way ANOVA for Repeated 

Measures). ʇʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʮʠʢʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʯʘʩʪʦʪʘ ʽʤʧʫʣʴʩʘʮʽʾ 

ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ ʩʪʘʥʦʚʠʣʘ 3,58 Ñ 0,79 ʽʤʧ/ʩʝʢ. 

ɻʽʧʝʨʚʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʴ ʟ PolyI:C ʚʠʢʣʠʢʘʣʦ ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ 

ʯʘʩʪʦʪʠ ʽʤʧʫʣʴʩʘʮʽʾ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ ʥʘ 22,3 %. ɸʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʩʪʘʥʦʚʠʣʘ 

3,1 Ñ 0,55 ʽʤʧ/ʩʝʢ ʧʽʜ ʯʘʩ ʧʝʨʰʦʾ ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʽ 3,8 Ñ 1,17 

ʽʤʧ/ʩʝʢ ʧʽʜ ʯʘʩ ʦʩʪʘʥʥʴʦʾ (ʯʝʪʚʝʨʪʦʾ) ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ 

 

ʈʠʩ. 3.34 ʏʘʩʪʦʪʘ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ 

ʜʦ, ʧʽʜ ʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C, ʪʘ ʥʘʣʦʢʩʦʥʫ. 
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ɺʽʟʫʘʣʴʥʘ ʩʪʘʪʠʩʪʠʢʘ. ʅʘ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʜʦ, ʧʽʜʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ ʥʘʣʦʢʩʦʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 4 ʤʽʣʽʛʨʘʤ ʥʘ ʢʽʣʦʛʨʘʤ ʜʣʷ 

ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ (n=28). ʈʦʟʤʽʨ ʽʥʪʝʨʚʘʣʫ ʥʘ ʛʨʘʬʽʢʫ ï 5 ʭʚʠʣʠʥ. 

ɸʧʣʽʢʘʮʽʷ PolyI:C 30 ʤʢʛ/ʢʛ ʽ ʘʧʣʽʢʘʮʽʷ ʥʘʣʦʢʩʦʥʫ ʧʦʟʥʘʯʝʥʽ ʩʪʨʽʣʢʘʤʠ. 

 

ʈʠʩ. 3.35. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʯʘʩʪʦʪʠ ʩʧʦʥʪʘʥʥʦʾ ʽʤʧʫʣʴʩʘʮʽʾ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʫ ʧʽʜ ʯʘʩ ʧʨʦʪʦʢʦʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ 

ʥʘʣʦʢʩʦʥʫ. ʇʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ɻʈɼʉ ʣʝʛʝʥʴ ʨʘʟʦʤ ʽʟ ʚʚʝʜʝʥʥʷʤ ʥʘʣʦʢʩʦʥʫ, 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʧʽʜʚʠʱʫʚʘʣʘʩʴ ʯʘʩʪʦʪʘ ʽʤʧʫʣʴʩʘʮʽʾ ʥʝʨʚʦʚʠʭ 

ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ, ʷʢ ʧʽʜ ʯʘʩ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ (p 0̓.05; n=28; One-Way ANOVA 

for Repeated Measures).  

 

9.  ɻʨʫʧʘ ɻʈɼʉ + ʥʘʣʙʫʬʽʥ 

ʇʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʮʽʻʾ ʛʨʫʧʠ ʩʢʣʘʜʘʚʩʷ ʟ 10 ʭʚʠʣʠʥʥʦʛʦ ʟʘʧʠʩʫ 

ʢʦʥʪʨʦʣʶ ʟʘ ʫʤʦʚ ʥʦʨʤʘʣʴʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʱʫʨʘ, ʜʘʣʽ ʥʘ 10 ʭʚʠʣʠʥʽ 

ʚʚʦʜʠʚʩʷ PolyI:C ʫ ʜʦʟʽ 30 ʤʛ/ʢʛ ʨʦʟʯʠʥʝʥʦʛʦ ʫ 300 ʤʢʣ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. 
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ʏʝʨʝʟ 20 ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʪʝʩʪʫʚʘʥʥʷ ʽ ʯʝʨʝʟ 10 ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

PolyI:C ʧʦʯʠʥʘʣʘʩʴ ʧʨʦʮʝʜʫʨʘ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʅʘ 80-ʪʽʡ ʭʚʠʣʠʥʽ ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʨʝʻʩʪʨʘʮʽʾ (ʯʝʨʝʟ 60 ʭʚʠʣʠʥ ʧʽʩʣʷ ʩʪʘʨʪʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ, 

ʚʽʜʧʦʚʽʜʥʦ) ʧʨʦʚʦʜʠʣʘʩʴ ʘʧʣʽʢʘʮʽʷ ʥʘʣʙʫʬʽʥʫ 20 ʤʢʛ/ʢʛ. ʆʜʨʘʟʫ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʮʠʢʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ ʷʢ ʟʤʽʥʠʣʘʩʴ 

ʯʫʪʣʠʚʽʩʪʴ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʟʥʦʚ ʧʦʚʝʨʪʘʣʠʩʴ ʜʦ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʟ 

ʥʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ. 

ʆʪʨʠʤʘʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʧʠʩʫ ʧʦʢʘʟʘʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʇɼ ʟ 2,68 Ñ 0,41 ʽʤʧ/ʩʝʢ ʫ ʢʦʥʪʨʦʣʽ 

ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʜʦ 4,72 Ñ 0,61 ʽʤʧ/ʩʝʢ ʧʽʜ ʯʘʩ 

ʧʝʨʰʦʾ ʛʦʜʠʥʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʅʘʣʙʫʬʽʥ ʧʦʢʘʟʘʚ ʩʠʣʴʥʫ 

ʢʦʨʦʪʢʦʪʨʠʚʘʣʫ ʘʥʘʣʛʝʪʠʯʥʫ ʜʽʶ ʧʨʦʪʷʛʦʤ ʦʜʥʽʻʾ ʛʦʜʠʥʠ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ. 

ʏʘʩʪʦʪʘ ʇɼ ʫ ʧʝʨʽʦʜ ʧʽʢʫ ʡʦʛʦ ʜʽʾ: ʟ 15-ʾ ʧʦ 45-ʪʫ ʭʚʠʣʠʥʠ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʩʪʘʥʦʚʠʣʘ 3,52 Ñ 0,71 ʽʤʧ/ʩʝʢ(ʟʥʠʞʝʥʥʷ ʽʤʧʫʣʴʩʘʮʽʾ ʩʪʘʥʦʚʠʣʦ 25.3% ʚʽʜ 

ʥʘʯʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ). ɸʣʝ ʯʝʨʝʟ ʛʦʜʠʥʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʥʘʣʙʫʬʽʥʫ ʯʘʩʪʦʪʘ ʇɼ ʟʥʦʚ ʧʦʯʠʥʘʣʘ ʟʨʦʩʪʘʪʠ, ʽ ʙʫʣʘ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ 

ʚʠʱʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʦʩʪʘʥʥʶ ʛʦʜʠʥʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (4,18 Ñ 

0,72 ʽʤʧ/ʩʝʢ) ʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ (4,16 Ñ 0,64 ʽʤʧ/ʩʝʢ) (p 0̓.05; 

n=64; One-Way ANOVA for Repeated Measures). 
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ʈʠʩ. 3.36. ʇʨʠʢʣʘʜ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʟʘʧʠʩʫ ʥʝʨʚʦʚʦʛʦ ʬʽʣʘʤʝʥʪʫ ʛʨʫʧʠ 

ɻʈɼʉ + ʥʘʣʙʫʬʽʥ (nalbuphine). ɺʠʜʥʦ ʩʠʣʴʥʠʡ ʘʣʝ ʢʦʨʦʪʢʦʪʨʠʚʘʣʠʡ 

ʘʥʘʣʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʜʽʾ ʥʘʣʙʫʬʽʥʫ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ. 

ʏʘʩ ʚʚʝʜʝʥʥʷ poly(I:C) ̔  ʥʘʣʙʫʬʽʥʫ, ʟʛʽʜʥʦ ʟ ʧʨʦʪʦʢʦʣʦʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʢʘʟʘʥʽ 

ʩʪʨʽʣʢʘʤʠ. 
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ʈʠʩ. 3.37. ʏʘʩʪʦʪʘ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ 

ʣʝʛʝʥʴ ʜʦ, ʧʽʜ ʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C, ʪʘ 

ʥʘʣʙʫʬʽʥʫ. ɺʽʟʫʘʣʴʥʘ ʩʪʘʪʠʩʪʠʢʘ. ʅʘ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʜʦ, ʧʽʜʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ ʥʘʣʙʫʬʽʥʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 20 ʤʽʢʨʦʤʦʣʴ ʥʘ 

ʢʽʣʦʛʨʘʤ ʜʣʷ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ (n=64). ʈʦʟʤʽʨ ʽʥʪʝʨʚʘʣʫ ʥʘ ʛʨʘʬʽʢʫ ï 

5 ʭʚʠʣʠʥ. ɸʧʣʽʢʘʮʽʷ PolyI:C 30 ʤʢʛ/ʢʛ ʽ ʘʧʣʽʢʘʮʽʷ ʥʘʣʙʫʬʽʥʫ ʧʦʟʥʘʯʝʥʽ 

ʩʪʨʽʣʢʘʤʠ. 

 

ʈʠʩ. 3.38. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʯʘʩʪʦʪʠ ʩʧʦʥʪʘʥʥʦʾ ʽʤʧʫʣʴʩʘʮʽʾ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʘ ʧʽʜ ʯʘʩ ʧʨʦʪʦʢʦʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ 

ʥʘʣʙʫʬʽʥʫ. ʇʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ɻʈɼʉ ʣʝʛʝʥʴ ʨʘʟʦʤ ʟ ʥʘʣʙʫʬʽʥʦʤ ʧʽʜ ʯʘʩ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʩʫʤʘʨʥʘ ʯʘʩʪʦʪʘ ʽʤʧʫʣʴʩʘʮʽʾ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ 

ʟʤʝʥʰʫʚʘʣʘʩʴ ʥʘ 25.3%. 

 

10. ɻʨʫʧʘ ɻʈɼʉ + CBD + ʢʘʧʩʘʾʮʠʥ 

ʇʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʮʽʻʾ ʛʨʫʧʠ ʩʢʣʘʜʘʚʩʷ ʟ 10 ʭʚʠʣʠʥʥʦʛʦ ʟʘʧʠʩʫ 

ʢʦʥʪʨʦʣʶ ʟʘ ʫʤʦʚ ʥʦʨʤʘʣʴʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʱʫʨʘ, ʜʘʣʽ ʥʘ 10 ʭʚʠʣʠʥʽ 
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ʚʚʦʜʠʚʩʷ PolyI:C ʫ ʜʦʟʽ 30 ʤʛ/ʢʛ ʨʦʟʯʠʥʝʥʦʛʦ ʫ 300 ʤʢʣ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ. 

ʏʝʨʝʟ 20 ʭʚʠʣʠʥ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʪʝʩʪʫʚʘʥʥʷ ʽ ʯʝʨʝʟ 10 ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

PolyI:C ʧʦʯʠʥʘʣʘʩʴ ʧʨʦʮʝʜʫʨʘ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʅʘ 80-ʪʽʡ ʭʚʠʣʠʥʽ ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʨʝʻʩʪʨʘʮʽʾ (ʯʝʨʝʟ 60 ʭʚʠʣʠʥ ʧʽʩʣʷ ʩʪʘʨʪʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ, 

ʚʽʜʧʦʚʽʜʥʦ) ʧʨʦʚʦʜʠʣʘʩʴ ʚʚʝʜʝʥʥʷ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʧʨʦʪʦʢʦʣʦʤ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʜʥʦʯʘʩʥʦ ʩʫʤʽʰʽ CBD ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 100 ʤʢʛ/ʢʛ ʨʘʟʦʤ ʽʟ ʢʘʧʩʘʾʮʠʥʦʤ 20 

ʤʢʛ/ʢʛ. ʆʜʨʘʟʫ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʮʠʢʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ ʷʢ 

ʟʤʽʥʠʣʘʩʴ ʯʫʪʣʠʚʽʩʪʴ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʟʥʦʚ ʧʦʚʝʨʪʘʣʠʩʴ ʜʦ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ ʟ ʥʦʨʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ. 

ʆʪʨʠʤʘʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʘʧʠʩʫ ʧʦʢʘʟʘʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʇɼ ʟ 5,83 Ñ 1,76  ʽʤʧ/ʩʝʢ ʫ 

ʢʦʥʪʨʦʣʽ ʟʘ ʥʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʜʦ 12,36 Ñ 3,45  ʽʤʧ/ʩʝʢ 

ʧʽʜ ʯʘʩ ʧʝʨʰʦʾ ʛʦʜʠʥʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ CBD 100 ʤʢʄ 

ʨʘʟʦʤ ʽʟ ʢʘʧʩʘʾʮʠʥʦʤ 20 ʤʢʛ/ʢʛ ʯʘʩʪʦʪʘ ʇɼ ʧʦʯʠʥʘʣʘ ʟʥʠʞʫʚʘʪʠʩʴ ʽ ʚ ʧʝʨʽʦʜ 

ʦʩʪʘʥʥʴʦʾ 4-ʾ ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʟʠʣʘʩʴ ʥʘ 15,3 

% ʚʽʜ ʯʘʩʪʦʪʠ ʇɼ ʧʽʜ ʯʘʩ ʧʝʨʰʦʾ ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ (ʜʦ ʚʚʝʜʝʥʥʷ CBD) ʽ 

ʩʪʘʥʦʚʠʣʘ 10,46 Ñ 4,41 ʽʤʧ/ʩʝʢ (p ᾽ 0.05; n=22;One-Way ANOVA for Repeated 

Measures).  

ʇʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʮʠʢʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʯʘʩʪʦʪʘ ʽʤʧʫʣʴʩʘʮʽʾ ʥʝʨʚʦʚʠʭ 

ʚʦʣʦʢʦʥ ʧʦʚʝʨʥʫʣʘʩʴ ʜʦ ʟʥʘʯʝʥʥʷ ʙʣʠʟʴʢʦʤʫ ʢʦʥʪʨʦʣʶ ʜʦ ʧʦʯʘʪʢʫ 

ʤʦʜʝʣʶʚʘʥʥʷ ɻʈɼʉ (ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʷ + PolyI:C) ʽ ʩʪʘʥʦʚʠʣʘ  7,41 Ñ 2,88 

ʽʤʧ/ʩʝʢ. ʑʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʣʴʥʽ ʘʥʘʣʛʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ CBD ʫ ʜʘʥʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ. ʊʘʢʦʞ ʞʦʜʥʝ ʥʝʨʚʦʚʝ ʚʦʣʦʢʥʦ ʥʝ ʧʦʢʘʟʘʣʦ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ 

ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʠ ʚʚʝʜʝʥʽ ʩʫʤʽʰʽ ʢʘʧʩʘʾʮʠʥʫ ʟ CBD. ʗʢ ʚʽʜʦʤʦ, 

ʢʘʧʩʘʾʮʠʥ ʻ ʩʠʣʴʥʠʤ ʟʙʫʜʥʠʢʦʤ ʥʦʮʠʮʝʧʪʠʚʥʠʭ (ʙʦʣʴʦʚʠʭ) ʘʬʝʨʝʥʪʽʚ,  ʱʦ 

ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʫ ʜʽʶ CBD ʫ ʜʘʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ. 
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ʈʠʩ. 3.39. ʏʘʩʪʦʪʘ ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ 

ʣʝʛʝʥʴ ʜʦ, ʧʽʜ ʯʘʩ ʪʘ ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C, ʪʘ CBD 

ʽʟ ʢʘʧʩʘʾʮʠʥʦʤ. ɺʽʟʫʘʣʴʥʘ ʩʪʘʪʠʩʪʠʢʘ. ʅʘ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ ʯʘʩʪʦʪʫ 

ʩʧʦʥʪʘʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʜʦ, ʧʽʜʯʘʩ ʪʘ ʧʽʩʣʷ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C ʪʘ CBD 100 ʤʢʛ/ʢʛ ʨʘʟʦʤ ʽʟ 

ʢʘʧʩʘʾʮʠʥʦʤ 20 ʤʢʛ/ʢʛ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʣʷ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ(n=16). 

ʈʦʟʤʽʨ ʽʥʪʝʨʚʘʣʫ ʥʘ ʛʨʘʬʽʢʫ ï 5 ʭʚʠʣʠʥ. ɸʧʣʽʢʘʮʽʷ PolyI:C 30 ʤʢʛ/ʢʛ ʽ ʘʧʣʽʢʘʮʽʷ 

CBD 100 ʤʢʄ/ʢʛ ʨʘʟʦʤ ʽʟ ʢʘʧʩʘʾʮʠʥʦʤ 20 ʤʢʛ/ʢʛ ʧʦʟʥʘʯʝʥʽ ʩʪʨʽʣʢʘʤʠ. 
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ʈʠʩ. 3.40. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʯʘʩʪʦʪʠ ʩʧʦʥʪʘʥʥʦʾ ʽʤʧʫʣʴʩʘʮʽʾ ʙʣʫʢʘʶʯʦʛʦ 

ʥʝʨʚʘ ʧʽʜ ʯʘʩ ʧʨʦʪʦʢʦʣʫ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ PolyI:C, ʪʘ 

CBD ʨʘʟʦʤ ʽʟ ʢʘʧʩʘʾʮʠʥʦʤ. ɺʚʝʜʝʥʥʷ CBD ʚ ʜʦʟʫʚʘʥʥʽ 100 ʤʢʛ/ʢʛ ʧʽʜ ʯʘʩ 

ʤʦʜʝʣʶʚʘʥʥʷ ɻʈɼʉ ʣʝʛʝʥʴ ʫ ʱʫʨʽʚ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʯʘʩʪʦʪʫ ʽʤʧʫʣʴʩʘʮʽʾ 

ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʢʦʤʧʣʝʢʩʥʝ ʥʦʮʠʮʝʧʪʠʚʥʝ ʧʦʜʨʘʟʥʝʥʥʷ ʧʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ ɻʈɼʉ (p ᾽ 0.05; n=16; One-Way ANOVA for Repeated Measures). 

ʇʦʨʽʚʥʷʥʥʷ ʜʽʾ ʪʝʩʪʦʚʘʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʩʧʦʥʪʘʥʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʧʝʨʚʠʥʥʠʭ ʘʬʝʨʝʥʪʽʚ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʘ, ʱʦ ʽʥʥʝʨʚʫʶʪʴ ʣʝʛʝʥʽ. 

ɼʣʷ ʦʮʽʥʢʠ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʧʝʨʚʠʥʥʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʧʽʜ ʯʘʩ 

ʤʦʜʝʣʶʚʘʥʥʷ ɻʈɼʉ, ʦʮʽʥʢʠ ʜʽʾ ʘʧʣʽʢʦʚʘʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝʨʚʦʚʠʭ 

ʘʬʝʨʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʜʦʩʣʽʜʞʝʥʠʭ ʛʨʫʧ ʤʽʞ ʩʦʙʦʶ, 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʢʘʟʥʠʢ ʟʤʽʥʠ ʧʨʠʨʦʩʪʫ ʘʢʪʠʚʥʦʩʪʽ ʘʬʝʨʝʥʪʽʚ ʧʦ 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʚʣʘʩʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʚʠʨʘʞʝʥʠʡ ʫ ʧʨʦʮʝʥʪʥʦʤʫ ʟʥʘʯʝʥʥʽ ʽ 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ: 

ˢ
̨̝́̋̓̉̃̎̒̓ ̈ ̨́̐̆̑̏̅ ̨̝́̋̓̉̃̎̒̓ ̔ ̨̋̏̎̓̑̏̌

̨̝́̋̓̉̃̎̒̓ ̔ ̨̋̏̎̓̑̏̌
ρzππϷ 
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ɼʝ: ʍ- ʧʨʠʨʽʩʪ ʘʢʪʠʚʥʦʩʪʽ ʫ ʧʨʦʮʝʥʪʘʭ. 

ʇʦʨʽʚʥʷʥʥʷ ʥʦʨʤʦʚʘʥʠʭ ʜʦ ʚʣʘʩʥʦʛʦ ʢʦʥʪʨʦʣʶ ʯʘʩʪʦʪ ʩʧʦʥʪʘʥʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʚʦʜʠʣʦʩʴ ʤʽʞ ʧʝʨʽʦʜʘʤʠ ʦʩʪʘʥʥʴʦʾ (ʯʝʪʚʝʨʪʦʾ) ʛʦʜʠʥʠ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ, ʘ ʪʘʢʦʞ ʤʽʞ ʥʦʨʤʦʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʯʘʩʪʦʪʠ ʇɼ ʚ 

ʧʝʨʽʦʜ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (ʜʨʫʛʠʡ ʢʦʥʪʨʦʣʴ), ʙʦ ʩʘʤʝ 

ʯʘʩʪʦʪʘ ʇɼ ʚ ʮʝʡ ʧʝʨʽʦʜ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʘʥʘʣʛʝʪʠʯʥʠʡ 

ʝʬʝʢʪ ʜʦʩʣʽʜʞʝʥʠʭ ʨʝʯʦʚʠʥ.  

ʎʝʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʧʝʨʽʦʜʫ ʦʩʪʘʥʥʴʦʾ ʯʝʪʚʝʨʪʦʾ ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ ʩʪʘʥʦʚʠʚ: 375,4 Ñ 157,6 % ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ɻʈɼʉ; 64,95 Ñ 30,25 

% ʜʣʷ ʛʨʫʧʠ ɻʈɼʉ + CBD 100 ʤʢʛ/ʢʛ; 77,68 Ñ 23,37 % ʜʣʷ ɻʈɼʉ + ʨʽʤʦʥʘʙʘʥʪ 

1 ʤʛ/ʢʛ ; 610,96 Ñ 277,12 % ʜʣʷ ɻʈɼʉ + ʥʘʣʙʫʬʽʥ 20 ʤʢʛ/ʢʛ; 310,33 Ñ 159,64 % 

ʜʣʷ ɻʈɼʉ + ʥʘʣʦʢʩʦʥ 4 ʤʛ/ʢʛ; 101,6 Ñ  25,73 % ʜʣʷ ɻʈɼʉ + ʤʝʥʪʦʣ 1 ʤʛ/ʢʛ; 

1977,33 Ñ 1133,79 % ɻʈɼʉ + ʢʘʩʘʾʮʠʥ 20 ʤʢʛ/ʢʛ; 185,97 Ñ 95,78 % ʜʣʷ ɻʈɼʉ + 

CBD 100 ʤʢʛ/ʢʛ + ʢʘʧʩʘʾʮʠʥ 20 ʤʢʛ/ʢʛ. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ CBD ʽ ʨʽʤʦʥʘʙʘʥʪ ʜʦʩʪʦʚʽʨʥʦ 

ʟʥʠʞʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʟʘ ʜʘʥʠʡ ʧʝʨʽʦʜ 5,8 ʽ 4,8 ʨʘʟʠ 

ʚʽʜʧʦʚʽʜʥʦ (One-Way ANOVA, p ᾽ 0.05). 

ʅʘʣʙʫʬʽʥ ʧʦʢʘʟʘʟʘʚ ʤʘʢʩʠʤʘʣʴʥʫ ʜʽʶ ʧʦ ʧʨʠʛʥʽʯʝʥʥʶ ʯʘʩʪʦʪʠ ʇɼ ʧʽʜ 

ʯʘʩ ʜʨʫʛʦʾ ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ (ʧʝʨʰʦʾ ʛʦʜʠʥʠ ʦʜʨʘʟʫ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʥʘʣʙʫʬʽʥʫ). ʇʨʠʨʽʩʪ ʘʢʪʠʚʥʦʩʪʽ ʟʘ ʧʝʨʽʦʜ ʜʨʫʛʦʾ ʛʦʜʠʥʠ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʤʘʣʠ ʟʥʘʯʝʥʥʷ ʜʣʷ ʛʨʫʧʽ  ɻʈɼʉ ʢʦʥʪʨʦʣʴ 494,35 Ñ 249,66 

ʽʤʧ/ʩʝʢ ʽ ʜʣʷ ʛʨʫʧʠ ɻʈɼʉ + ʥʘʣʙʫʬʽʥ  411,93 Ñ 141,87 ʽʤʧ/ʩʝʢ. ʏʝʨʝʟ ʚʠʩʦʢʫ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʯʫʪʣʠʚʽʩʪʴ ʥʝʨʚʦʚʠʭ ʘʬʝʨʝʥʪʽʚ ʜʦ ʜʽʾ ʥʘʣʙʫʬʽʥʫ ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʚʠʩʦʢʠʡ ʨʦʟʢʠʜ ʜʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʮʠʭ ʚʝʣʠʯʠʥ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ 

ʧʝʨʽʦʜʘʤʠ ʛʨʫʧʠ ɻʈɼʉ ʢʦʥʪʨʦʣʴ ʥʝ ʚʠʷʚʠʣʦ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ, ʥʽ ʧʽʜ ʯʘʩ 

ʧʝʨʰʦʾ ʛʦʜʠʥʠ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʥʘʣʙʫʬʽʥʫ, ʥʽ ʧʽʜ ʯʘʩ ʦʩʪʘʥʥʴʦʾ ʛʦʜʠʥʠ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ  (One-Way ANOVA, p ι 0.05).  
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ɼʽʾ ʨʽʤʦʥʘʙʘʥʪʫ, CBD ʽ ʤʝʥʪʦʣʫ ʚʠʷʚʠʣʠʩʴ ʟʥʘʯʥʦ ʩʪʘʙʽʣʴʥʽʰʠʤʠ ʽ 

ʪʨʠʚʘʣʠʤʠ, ʽ ʟʙʝʨʽʛʣʠʩʴ ʜʦ ʢʽʥʮʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʫʤʽʰ ʢʘʧʩʘʾʮʠʥʫ ʽ CBD 

ʧʦʢʘʟʘʣʘ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʙʣʠʟʴʢʠʡ ʜʦ ʛʨʫʧʠ ɻʈɼʉ ʢʦʥʪʨʦʣʴ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʪʘʢʦʞ ʧʨʦ ʘʥʘʣʛʝʪʠʯʥʫ ʜʽʶ CBD ʧʨʠ ʙʣʦʢʫʚʘʥʥʽ ʧʦʜʨʘʟʣʠʚʦʾ ʜʽʾ ʚʠʢʣʠʢʘʥʦʾ 

ʢʘʧʩʘʾʮʠʥʦʤ. 

   

ʈʠʩ. 3.41. ʉʪʘʪʠʩʪʠʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʧʝʨʚʠʥʥʠʭ 

ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʧʽʜ ʯʘʩ ʦʩʪʘʥʥʴʦʾ ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ. ʅʘ ʜʽʘʛʨʘʤʽ 

ʧʦʢʘʟʘʥʦ ʧʨʦʮʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʤʽʥʠ  ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʾ ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʧʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʾʭ 

ʚʣʘʩʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ ʫ ʧʝʨʰʽ 10 ʭʚʠʣʠʥ ʟʘʧʠʩʫ (ʧʨʠʨʽʩʪ ʘʢʪʠʚʥʦʩʪʽ ʫ 

ʧʨʦʮʝʥʪʘʭ). ʉʪʘʪʠʩʪʠʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʟʥʘʯʝʥʴ ʟʤʽʥ ʘʢʪʠʚʥʦʩʪʽ ʟʘ ʧʝʨʽʦʜ 

ʦʩʪʘʥʥʴʦʾ ʛʦʜʠʥʠ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʧʦʢʘʟʘʣʦ, ʱʦ ʪʽʣʴʢʠ CBD 100 ʤʢʛ/ʢʛ ʽ 

ʨʽʤʦʥʘʙʘʥʪ 1 ʤʛ/ʢʛ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʶʪʴ ʽʤʧʫʣʴʩʘʮʽʶ ʧʝʨʚʠʥʥʠʭ 

ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʧʝʨʽʦʜʦʤ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ɻʈɼʉ ʫ 

5,8 ʽ 4,8 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ (One-Way ANOVA, p ᾽ 0.05). 
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ʇʦʢʘʟʥʠʢ ʟʤʽʥʠ ʧʨʠʨʦʩʪʘʥʥʷ ʜʣʷ ʧʝʨʽʦʜʫ ʜʨʫʛʦʛʦ ʢʦʥʪʨʦʣʶ ï ʦʜʨʘʟʫ 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʤʘʚ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ, ʜʣʷ ʛʨʫʧ ʱʦ 

ʪʝʩʪʫʚʘʣʠʩʴ: 262,97 Ñ 115,94 % ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ɻʈɼʉ; 36,11 Ñ 29,85  % 

ʜʣʷ ʛʨʫʧʠ ɻʈɼʉ + CBD 100 ʤʢʛ/ʢʛ; 43,42 Ñ 16,89 % ʜʣʷ ɻʈɼʉ + ʨʽʤʦʥʘʙʘʥʪ 1 

ʤʛ/ʢʛ ; 872,99 Ñ 472  % ʜʣʷ ɻʈɼʉ + ʥʘʣʙʫʬʽʥ 20 ʤʢʛ/ʢʛ; 319,33 Ñ 244 % ʜʣʷ 

ɻʈɼʉ + ʥʘʣʦʢʩʦʥ 4 ʤʛ/ʢʛ; -9,64 Ñ 14,9  % ʜʣʷ ɻʈɼʉ + ʤʝʥʪʦʣ 1 ʤʛ/ʢʛ; 1322,21 

Ñ 788,1 % ɻʈɼʉ + ʢʘʩʘʾʮʠʥ 20 ʤʢʛ/ʢʛ; 143,57 Ñ 80,4 % ʜʣʷ ɻʈɼʉ + CBD 100 

ʤʢʛ/ʢʛ + ʢʘʧʩʘʾʮʠʥ 20 ʤʢʛ/ʢʛ. ʉʪʘʪʠʩʪʠʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʟʥʘʯʝʥʴ ʟʤʽʥ ʘʢʪʠʚʥʦʩʪʽ 

ʧʽʜ ʯʘʩ ʜʨʫʛʦʛʦ ʢʦʥʪʨʦʣʶ (ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ) ʧʦʢʘʟʘʣʦ ʪʝ ʱʦ 

ʘʧʣʽʢʘʮʽʷ CBD 100 ʤʢʛ/ʢʛ, ʨʽʤʦʥʘʙʘʥʪʫ 1 ʤʛ/ʢʛ, ʽ ʤʝʥʪʦʣʫ 1 ʤʛ/ʢʛ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʦ ʟʥʠʞʫʶʪʴ ʽʤʧʫʣʴʩʘʮʽʶ ʧʝʨʚʠʥʥʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʧʦʨʽʚʥʷʥʦ ʟ 

ʘʥʘʣʦʛʽʯʥʠʤ ʧʝʨʽʦʜʦʤ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ɻʈɼʉ ʫ 7.3; 6  ʽ 28.3 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ 

(One-Way ANOVA, p ᾽ 0.05). 

 

ʈʠʩ. 3.42. ʉʪʘʪʠʩʪʠʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʧʝʨʚʠʥʥʠʭ 

ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʧʽʜ ʯʘʩ ʜʨʫʛʦʛʦ ʢʦʥʪʨʦʣʶ, ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʅʘ ʜʽʘʛʨʘʤʽ ʧʦʢʘʟʘʥʦ ʧʨʦʮʝʥʪʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ ʟʘ 10-ʪʠ ʭʚʠʣʠʥʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ 
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ʟʘʢʽʥʯʝʥʥʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ (ʜʨʫʛʠʡ ʢʦʥʪʨʦʣʴ) ʧʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʾʭ ʚʣʘʩʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ ʫ ʧʝʨʰʽ 10 ʭʚʠʣʠʥ ʟʘʧʠʩʫ (ʧʨʠʨʽʩʪ ʘʢʪʠʚʥʦʩʪʽ ʫ 

ʧʨʦʮʝʥʪʘʭ). ʉʪʘʪʠʩʪʠʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʟʥʘʯʝʥʴ ʟʤʽʥ ʘʢʪʠʚʥʦʩʪʽ ʧʽʜ ʯʘʩ ʜʨʫʛʦʛʦ 

ʢʦʥʪʨʦʣʶ (ʧʽʩʣʷ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ) ʧʦʢʘʟʘʣʦ ʪʝ ʱʦ ʘʧʣʽʢʘʮʽʷ CBD 100 

ʤʢʛ/ʢʛ, ʨʽʤʦʥʘʙʘʥʪʫ 1 ʤʛ/ʢʛ, ʽ ʤʝʥʪʦʣʫ 1 ʤʛ/ʢʛ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ 

ʟʥʠʞʫʶʪʴ ʽʤʧʫʣʴʩʘʮʽʶ ʧʝʨʚʠʥʥʠʭ ʘʬʝʨʝʥʪʽʚ ʣʝʛʝʥʴ ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤ 

ʧʝʨʽʦʜʦʤ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ɻʈɼʉ ʫ 7.3; 6,  ʽ 28.3 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ (One-Way 

ANOVA, p ᾽ 0.05). 

CBD ʽ ʨʽʤʦʥʘʙʘʥʪ ʽ ʤʝʥʪʦʣ ʧʦʢʘʟʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʫ ʘʥʪʠ-

ʥʦʮʠʮʝʧʪʠʚʥʫ ʜʽʶ ʥʘ ʣʝʛʝʥʝʚʽ ʧʝʨʚʠʥʥʽ ʘʬʝʨʝʥʪʥʽ ʚʦʣʦʢʥʘ ʙʣʫʢʘʶʯʦʛʦ ʥʝʨʚʫ. 

ʅʘʣʙʫʬʽʥ ʧʦʢʘʟʘʚ ʩʠʣʴʥʫ, ʘʣʝ ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʦʪʨʠʚʘʣʫ ʟʥʝʙʦʣʶʚʘʣʴʥʫ ʜʽʶ. ɿ 

ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʨʝʯʦʚʠʥ, ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʱʦ ʪʝʩʪʫʚʘʣʠʩʴ, ʥʘʡʝʬʝʢʪʠʚʥʽʰʽ 

ʘʥʪʠ-ʥʦʮʠʮʝʧʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʚ CBD. 

 

 

3.2.5. ʆʮʽʥʢʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʟʤʽʥ ʫ ʣʝʛʝʥʷʭ ʚ ʫʤʦʚʘʭ ɻʈɼʉ 

ɻʦʩʪʨʠʡ ʨʝʩʧʽʨʘʪʦʨʥʠʡ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤ (ɻʈɼʉ) ̒  ʯʘʩʪʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ 

ʧʨʠ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʫ ʭʚʦʨʠʭ ʥʘ COVID-19 ʽ ʻ 

ʧʘʪʦʣʦʛʽʻʶ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʣʝʪʘʣʴʥʽʩʪʶ. ʊʦʤʫ ʚʠʚʯʝʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʚʠʥʠʢʥʝʥʥʷ  ɻʈɼʉ, ʦʩʦʙʣʠʚʦ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ, ʻ ʚ ʜʘʥʠʡ 

ʤʦʤʝʥʪ ʥʘʛʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ.  ʄʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʨʦʟʨʦʙʠʪʠ ʧʽʜʭʦʜʠ ʜʣʷ ʪʝʨʘʧʽʾ ʮʽʻʾ 

ʩʢʣʘʜʥʦʾ ʧʘʪʦʣʦʛʽʾ. 

ʐʪʫʯʥʘ ʚʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʴ ʧʨʦʪʷʛʦʤ 5 ʛʦʜʠʥ ʚʞʝ ʚ ʨʝʞʠʤʽ 

ʥʦʨʤʦʚʝʥʪʠʣʷʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ  ʚ ʧʘʨʝʥʭʽʤʽ ʣʝʛʝʥʴ. ʅʘ 

ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʧʦʬʘʨʙʦʚʘʥʠʭ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ ʚʦʛʥʠʱʝʚʦ 

ʚʠʷʚʣʷʣʠʩʴ   ʦʟʥʘʢʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ, ʧʝʨʠʙʨʦʥʭʽʘʣʴʥʦʛʦ ʪʘ 

ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʛʦ ʥʘʙʨʷʢʽʚ, ʯʘʩʪʢʦʚʝ ʧʦʨʫʰʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥ ʪʘ 

ʚʦʛʥʠʱʝʚʘ ʨʫʡʥʘʮʽʷ ʩʪʽʥʦʢ ʘʣʴʚʝʦʣʷʨʥʠʭ ʢʘʧʽʣʷʨʽʚ, ʱʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ 

ʥʘʷʚʥʦʩʪʽ ʝʢʩʫʜʘʪʫ ʪʘ ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤʫ ʧʨʦʩʪʦʨʽ.  
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ʂʘʧʽʣʷʨʠ ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ ʤʘʣʠ ʥʝʨʽʚʥʦʤʽʨʥʝ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ. 

ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʟʨʽʟʽʚ ʯʘʩʪʠʥʘ ʘʣʴʚʝʦʣ ʙʫʣʠ ʟʥʘʯʥʦ ʨʦʟʰʠʨʝʥʽ. ɺ ʟʦʥʘʭ 

ʧʦʨʫʰʝʥʥʷ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ  ʣʦʢʘʣʴʥʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʧʦʪʦʚʱʝʥʥʷ 

ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ ʟʘ ʨʘʭʫʥʦʢ ʥʘʙʨʷʢʫ ʪʘ ʣʝʡʢʦʮʠʪʘʨʥʦʾ 

ʽʥʬʽʣʴʪʨʘʮʽʾ.  ɹʨʦʥʭʽʦʣʠ ʚ ʙʽʣʴʰʦʩʪʽ ʟʥʘʭʦʜʠʣʠʩʴ ʫ ʨʝʣʘʢʩʦʚʘʥʦʤʫ ʩʪʘʥʽ 

(ʨʠʩ.3.43).  

  

ʈʠʩ.3.43. ʃʝʛʝʥʽ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʚ ʨʝʞʠʤʽ ʥʦʨʤʦʚʝʥʪʠʣʷʮʽʾ ʽʟ  

ʽʥʪʨʘʪʨʘʭʝʘʣʴʥʠʤ ʚʚʝʜʝʥʥʷʤ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʯʠʥʫ.  ʇʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʪʘ 

ʧʝʨʠʙʨʦʥʭʽʘʣʴʥʠʮʡ ʥʘʙʨʷʢ, ʘʣʴʚʝʦʣʠ ʚʦʛʥʠʱʝʚʦ ʨʦʟʰʠʨʝʥʽ ʟ ʯʘʩʪʢʦʚʦʶ 

ʨʫʡʥʘʮʽʻʶ ʘʣʚʝʦʣʷʨʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ, ʽʥʬʽʣʴʪʨʘʮʽʷ  ʣʝʡʦʮʠʪʽʚ. ɿʙ.ʍ100 

ʇʽʩʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʪʚʘʨʠʥ ʚ ʨʝʞʠʤʽ  ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʚ ʧʘʨʝʥʭʽʤʽ ʣʝʛʝʥʴ  

ʚʩʽ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʟʤʽʥʠ ʩʫʪʪʻʚʦ ʧʦʩʠʣʶʚʘʣʠʩʴ. ʍʘʨʘʢʪʝʨʥʠʤʠ ʙʫʣʠ 

ʚʠʨʘʞʝʥʠʡ  ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ, ʧʝʨʠʙʨʦʥʭʽʘʣʴʥʠʡ ʪʘ ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʠʡ  

ʥʘʙʨʷʢʠ.  ʉʧʦʩʪʝʨʽʛʘʣʠʩʴ ʟʥʘʯʥʽ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ, ʚʠʢʣʠʢʘʥʽ 

ʤʽʢʨʦʪʨʦʤʙʘʤʠ ʪʘ ʨʫʡʥʘʮʽʻʶ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ, ʚʠʨʘʞʝʥʠʡ ʪʨʦʤʙʦʟ ʪʘ 

ʜʠʣʘʪʘʮʽʷ ʙʨʦʥʭʽʘʣʴʥʠʭ ʘʨʪʝʨʽʦʣ. ʎʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʯʠʩʣʝʥʥʠʤʠ 

ʚʦʛʥʠʱʝʚʠʤʠ ʛʝʤʦʨʘʛʽʷʤʠ. ɽʥʜʦʪʝʣʽʘʣʴʥʘ ʚʠʩʪʠʣʢʘ ʥʘ ʟʥʘʯʥʠʭ ʜʽʣʷʥʢʘʭ 

ʧʦʚʝʨʭʥʽ ʩʫʜʠʥ ʥʝ ʚʠʷʚʣʷʣʘʩʴ. ʅʘʚʢʦʣʦ ʙʽʣʴʰʦʩʪʽ ʩʝʨʝʜʥʽʭ ʩʫʜʠʥ ʙʫʚ 

ʚʠʨʘʞʝʥʠʡ ʥʘʙʨʷʢ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʯʘʩʪʦ   ʩʢʫʧʯʝʥʥʷ ʣʝʡʢʦʮʠʪʽʚ. 

ʃʝʡʢʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʚʠʷʚʣʷʣʘʩʴ ʥʘ ʚʩʽʡ ʧʦʚʝʨʭʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʽʚ, ʷʢ ʚ ʧʘʨʝʥʭʽʤʽ ʣʝʛʝʥʴ, ʪʘʢ ʽ ʚ ʩʪʽʥʢʘʭ ʙʨʦʥʭʽʦʣ. ɺ ʩʢʣʘʜ ʽʥʬʽʣʴʪʨʘʪʫ 
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ʚʭʦʜʠʣʠ ʧʝʨʝʚʘʞʥʦ ʥʝʡʪʨʦʬʽʣʠ, ʪʘʢʦʞ ʙʫʣʠ ʧʨʠʩʫʪʥʽ ʣʽʤʬʦʮʠʪʠ ʪʘ 

ʤʘʢʨʦʬʘʛʠ. ɺ ʛʨʫʧʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʜʝʬʦʨʤʘʮʽʷ 

ʩʪʽʥʦʢ ʙʨʦʥʭʽʦʣ. ɿʦʢʨʝʤʘ, ʦʢʨʝʤʽ ʙʨʦʥʭʽʦʣʠ  ʤʘʣʠ ʟʽʨʯʘʩʪʫ ʬʦʨʤʫ, ʟʘ ʨʘʭʫʥʦʢ 

ʩʢʦʨʦʯʝʥʥʷ ʤôʷʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ɺ ʧʨʦʩʚʽʪʽ ʙʨʦʥʭʽʦʣ ʯʘʩʪʦ ʤʦʞʥʘ ʙʫʣʦ 

ʧʦʙʘʯʠʪʠ ʧʽʜʚʠʱʝʥʽ ʨʽʚʥʽ ʩʝʢʨʝʪʫ, ʝʨʠʪʨʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ, ʟʣʫʱʝʥʽ 

ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ. ʅʘʙʨʷʢ ʚ ʩʫʙʝʧʽʪʝʣʽʘʣʴʥʦʤʫ ʰʘʨʽ ʣʦʢʘʣʴʥʦ ʧʨʠʟʚʦʜʠʚ ʜʦ 

ʜʝʩʢʚʘʤʘʮʽʾ ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʝʧʽʪʝʣʽʶ. ʅʘʙʨʷʢ ʪʘ ʣʝʡʢʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ 

ʟʤʽʥʶʚʘʣʠ ʘʨʭʽʪʝʢʪʦʥʽʢʫ ʽ ʩʫʙʤʫʢʦʟʥʦʛʦ ʰʘʨʫ (ʨʠʩ.3.44).  

  

  

ʈʠʩ. 3.44. ʃʝʛʝʥʽ ʱʫʨʽʚ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʚ ʨʝʞʠʤʽ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ  ʽʟ  

ʽʥʪʨʘʪʨʘʭʝʘʣʴʥʠʤ ʚʚʝʜʝʥʥʷʤ PolyI:C. ʇʝʨʠʙʨʦʥʭʽʘʣʴʥʠʡ ʥʘʙʨʷʢ, 

ʜʝʩʢʚʘʤʘʮʽʷ ʙʨʦʥʭʽʘʣʴʥʦʛʦ ʝʧʽʪʝʣʽʶ.  ʧʦʪʦʚʱʝʥʥʷ ʘʣʚʝʦʣʷʨʥʠʭ ʩʪʽʥʦʢ ʟʘ 

ʨʘʭʫʥʦʢ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ, ʟʤʝʥʰʝʥʥʷ ʦʙ`ʻʤʫ ʯʘʩʪʠʥʠ ʘʣʴʚʝʦʣ ʪʘ 
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ʚʦʛʥʝʱʝʚʝ ʨʫʡʥʫʚʘʥʥʷ ʘʣʚʝʦʣʷʨʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ. ʧʝʨʠʚʘʩʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ. 

ɿʙ.ʍ100.  

ɺʦʛʥʝʱʝʚʘ  ʘʢʫʤʫʣʷʮʽʷ ʥʘʙʨʷʢʦʚʦʾ ʨʽʜʠʥʠ, ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʣʝʡʢʦʮʠʪʽʚ ʪʘ 

ʟʣʫʱʝʥʠʭ ʝʧʽʪʝʣʽʦʮʠʪʽʚ ʚ ʧʨʦʩʪʦʨʽ ʘʣʴʚʝʦʣ  ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʤʝʥʰʫʚʘʣʘ ʾʭ ʦʙôʻʤ. 

ɺ ʦʢʨʝʤʠʭ ʘʣʴʚʝʦʣʘʭ ʚʠʷʚʣʷʣʠʩʴ ʛʽʘʣʽʥʦʚʽ ʤʝʤʙʨʘʥʠ.  ɺ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʘʭ ʟʦʥʠ ʨʦʟʰʠʨʝʥʥʷ ʘʣʴʚʝʦʣ ʯʝʨʛʫʚʘʣʠʩʴ ʽʟ ʟʦʥʘʤʠ ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʾʭ ʦʙôʻʤʫ ʪʘ ʜʠʩʪʝʣʝʢʪʘʟ. ʄʽʞʘʣʴʚʝʦʣʷʨʥʽ ʧʝʨʝʛʦʨʦʜʢʠ ʙʫʣʠ ʟʥʘʯʥʦ ʧʦʪʦʚʱʝʥʽ 

ʟʘ ʨʘʭʫʥʦʢ ʜʽʘʧʝʜʝʟʥʠʭ  ʢʨʦʚʦʚʠʣʠʚʽʚ, ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʛʦ ʥʘʙʨʷʢʫ ʪʘ 

ʽʥʬʽʣʴʪʨʘʮʽʾ ʣʝʡʢʦʮʠʪʘʤʠ, ʚ ʩʢʣʘʜʽ ʷʢʠʭ ʧʝʨʝʚʘʞʘʣʠ ʥʝʡʪʨʦʬʽʣʠ (ʨʠʩ.3.45). 

ʅʝʡʪʨʦʬʽʣʠ , ʷʢ ʧʦʢʘʟʘʣʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʠʷʚʣʝʥʥʶ 

ʮʠʪʨʫʣʽʥʦʚʘʥʦʛʦ  ʛ̔ ʩʪʦʥʫ ʅ3,  ʚ  ʙʽʣʴʰʦʩʪʽ ʙʫʣʠ ʘʢʪʠʚʦʚʘʥʠʤʠ, ʜʝʷʢʽ 

ʫʪʚʦʨʶʚʘʣʠ ʥʝʡʪʨʦʬʽʣʴʥʽ  ʧʦʟʘʢʣʽʪʠʥʥʽ ʧʘʩʪʢʠ (neutrophil extracellular traps ï 

NETs).  ʅʝʡʪʨʦʬʽʣʴʥʽ ʧʦʟʘʢʣʽʪʠʥʥʽ ʧʘʩʪʢʠ ʙʫʣʠ ʦʧʠʩʘʥʽ ʷʢ ʩʧʝʮʠʬʽʯʥʠʡ ʪʠʧ 

ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʾ ʢʣʽʪʠʥʥʦʾ ʩʤʝʨʪʽ, ʱʦ  ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʚʽʣʴʥʝʥʥʷʤ  3ʭ-

ʚʠʤʽʨʥʠʭ ʨʝʰʽʪʦʢ, ʫʪʚʦʨʝʥʠʭ ʜʝʢʦʥʜʝʥʩʦʚʘʥʠʤ ʭʨʦʤʘʪʠʥʦʤ  ʟ ʛʽʩʪʦʥʘʤʠ  ʪʘ 

ʙʽʣʢʽʘʤʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʛʨʘʥʫʣʘʭ. ʇʝʨʰʦʯʝʨʛʦʚʘ ʬʫʥʢʮʽʷ ʮʠʭ 

ʫʪʚʦʨʝʥʴ ʧʦʣʷʛʘʻ ʚ  ʟʘʭʦʧʣʝʥʥʽ ʪʘ ʟʥʝʰʢʦʜʞʝʥʥʽ ʙʘʢʪʝʨʽʡ ʪʘ ʽʥʰʠʭ 

ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʧʘʪʦʛʝʥʽʚ ʚ ʨʘʟʽ ʚʘʞʢʦʛʦ ʽʥʬʽʢʫʚʘʥʥʷ. ʇʨʦʪʝ ʥʘʢʦʧʠʯʠʣʦʩʴ 

ʙʘʛʘʪʦ ʜʘʥʠʭ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʘʢʪʠʚʫʚʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ  ʥʝʡʪʨʦʬʽʣʴʥʠʭ 

ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʧʘʩʪʦʢ ʧʨʠ   ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʝʙʘʢʪʝʨʽʘʣʴʥʠʭ  ʟʘʭʚʦʨʶʚʘʥʥʷʭ. 

(Jorch et al. 2017; Martinod et al. 2015; Kolaczkowska et al. 2015). ɺʠʩʦʢʘ 

ʛʦʪʦʚʥʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ ʜʦ ʫʪʚʦʨʝʥʥʷ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʧʘʩʪʦʢ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʨʦʟʠ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʷ ʚ ʩʫʜʠʥʘʭ ʪʘ ʻ ʟʥʘʯʥʠʤ 

ʧʦʰʢʦʜʞʫʶʯʠʤ ʬʘʢʪʦʨʦʤ, ʢʦʣʠ ʮʝʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʪʢʘʥʠʥʘʭ, ʪʘʢ ʷʢ ʚʽʥ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʚʽʣʴʥʝʥʥʷʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ ʽ 

ʩʧʨʠʷʻ ʟʘʛʠʙʝʣʽ ʦʪʦʯʫʶʯʠʭ ʢʣʽʪʠʥ. ʈʷʜ ʜʦʩʣʽʜʞʝʥʴ ʚʢʘʟʫʶʪʴ ʥʘ ʧaʪʦʣʦʛʽʯʥʠʡ 

ʚʧʣʠʚ NETʦʟʫ ʧʨʠ ʙʘʛʘʪʴʦʭ ʧʘʪʦʣʦʛʽʷʭ ʽ ʟʦʢʨʝʤʘ ʧʨʠ ʨʦʟʚʠʪʢʫ ɻʈɼʉ 

(Obermayer et al. 2021; Middleton et al. 2020). ʋ ʩʪʝʨʠʣʴʥʠʭ ʤʦʜʝʣʷʭ 

ʫʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʽʚ NETs ʩʧʨʠʷʶʪʴ ʘʣʴʚʝʦʣʷʨʥʦ-ʢʘʧʽʣʷʨʥʦʤʫ ʧʦʰʢʦʜʞʝʥʥʶ, 

https://scholar.google.com.ua/scholar?q=nets+neutrophil+extracellular+traps&hl=uk&as_sdt=0&as_vis=1&oi=scholart
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ʘ ʧʨʠʛʥʽʯʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ  ʟʤʝʥʰʫʻ ʪʷʞʢʽʩʪʴ ʫʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʽʚ ʽ 

ʧʦʧʝʨʝʜʞʫʻ ʧʦʩʠʣʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ (Rossaint et al. 2014; Sayah et al. 

2015).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʛʦʩʪʨʦʛʦ ʨʝʩʧʽʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩ 

ʩʠʥʜʨʦʤʫ ʚʞʝ ʥʘ ʧʦʯʘʪʢʦʚʽʡ, ʛʦʩʪʨʽʡ ʬʘʟʽ  ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʚ ʩʪʨʫʢʪʫʨʽ ʧʘʨʝʥʭʽʤʠ ʣʝʛʝʥʴ ʪʘ ʧʦʚʽʪʨʦʥʦʩʥʠʭ 

ʰʣʷʭʽʚ 

ʉʫʪʪʻʚʝ ʧʦʰʢʦʜʞʝʥʥʷ ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʪʘ ʝʥʜʦʪʝʣʽʘʣʴʥʦʛʦ ʙʘʨ`ʻʨʽʚ, ʷʢ 

ʨʝʟʫʣʴʪʘʪ, ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʠʡ ʪʘ ʘʣʴʚʝʦʣʷʨʥʠʡ ʥʘʙʨʷʢʠ,  ʜʝʩʪʨʫʢʮʽʷ 

ʙʨʦʥʭʽʦʣʷʨʥʦʛʦ ʪʘ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʢʦʤʧʘʨʪʤʝʥʪʫ ʜʠʭʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ 

(ʧʦʪʦʚʱʝʥʥʷ ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ ʪʘ ʟʥʠʞʝʥʥʷ ʦʙôʻʤʫ 

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʥʘʙʨʷʢ, ʨʦʟʨʠʭʣʝʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ 

ʣʝʡʢʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʾ ʚ ʩʪʽʥʢʘʭ ʙʨʦʥʭʽʦʣ), ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʪʢʘʥʠʥʘʭ ʣʝʛʝʥʴ  

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ ʘʢʪʠʚʘʮʽʷ ʧʨʦʮʝʩʽʚ ʫʪʚʦʨʝʥʥʷ ʥʝʡʪʨʦʬʽʣʴʥʠʭ 

ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʧʘʩʪʦʢ ʚ ʛʨʫʧʽ ʪʚʘʨʠʥ, ʷʢʽ ʧʨʦʪʷʛʦʤ 5 ʛʦʜʠʥ ʟʥʘʭʦʜʠʣʠʩʴ ʚ 

ʫʤʦʚʘʭ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ, ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ ʽ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʠʚʽʣʴʥʝʥʥʷ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ - ʮʠʪʦʢʽʥʽʚ ʪʘ ʭʝʤʦʢʽʥʽʚ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʧʦʛʣʠʙʣʶʚʘʪʠ ʧʨʦʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʚ ʣʝʛʝʥʷʭ, ʩʫʪʪʻʚʦ ʟʥʠʞʫʶʯʠ ʾʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʇʦʢʘʟʥʠʢʠ ʧʣʦʱʽ ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʤʽʥʫ ʛʝʦʤʝʪʨʽʾ ʦʩʪʘʥʥʽʭ ʽ ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʨʘʞʝʥʽʩʪʴ 

ʽʥʪʝʨʩʪʠʮʽʘʣʴʥʦʛʦ ʥʘʙʨʷʢʫ ʪʘ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ  ʚ ʧʘʨʝʥʭʠʤʽ ʣʝʛʝʥʴ 

ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥ.  

ʈʝʞʠʤ ʛʽʧʝʨʚʝʥʪʠʣʷʮʽʾ ʧʨʠʟʚʦʜʠʚ ʜʦ ʧʦʪʦʚʱʝʥʥʷ ʩʪʽʥʦʢ ʘʣʴʚʝʦʣ ʥʘ 43% 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʟʘʩʪʦʩʫʚʘʥʥʷ CBD ʽ ʢʘʧʩʘʾʮʠʥʫ  (ʈʠʩ. 

ʈʠʩ.3.45, 3.46, 3.47, 3.48, 3.49), ʟʥʠʞʫʚʘʣʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʛʨʫʧʦʶ 

ɻʈɼʉ ʥʘ 20% ʪʘ 16% ʚʽʜʧʦʚʽʜʥʦ, ʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʥʘʣʦʢʩʦʥʘ ʽ ʥʘʣʙʫʬʽʥʘ ʥʘ  

19%. ɺʩʽ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʟʤʽʥʠ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʤʠ (ʨʠʩ. 3.50.).  
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ʈʠʩ. 3.45. ʊʦʚʱʠʥʘ ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʱʫʨʽʚ ʢʦʥʪʨʦʣʴʥʦɰ ʛʨʫʧʠ,  ʛʨʫʧʠ ɻʈɼʉ, ʛʨʫʧ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ CBD, ʢʘʧʩʘʾʮʠʥʘ, ʥʘʣʦʢʩʦʥʘ ʪʘ ʥʘʣʙʫʬʽʥʘ. ɼʘʥʽ ʚʢʘʟʘʥʽ ʟʽ 

ʩʪʘʥʜʘʨʪʥʦʶ ʧʦʭʠʙʢʦʶ. 

 

  

 

ʈʠʩ.3.46 ʃʝʛʝʥ ̔ ʱʫʨʽʚ ʛʨʫʧʠ ʽʟ ʤʦʜʝʣʶʚʘʥʥʷʤ  ɻʈɼʉ ʥʘ ʬʦʥʽ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ ʢʘʧʩʘʾʮʠʥʫ.  
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ʈʠʩ.3.47 ʃʝʛʝʥ ̔ ʱʫʨʽʚ ʛʨʫʧʠ ʽʟ ʤʦʜʝʣʶʚʘʥʥʷʤ  ɻʈɼʉ ʥʘ ʬʦʥʽ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ CBD.  

  

 

ʈʠʩ.3.48 ʃʝʛʝʥ ̔ ʱʫʨʽʚ ʛʨʫʧʠ ʽʟ ʤʦʜʝʣʶʚʘʥʥʷʤ  ɻʈɼʉ ʥʘ ʬʦʥʽ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʣʦʢʩʦʥʘ.  
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ʈʠʩ.3.49 ʃʝʛʝʥ ̔ ʱʫʨʽʚ ʛʨʫʧʠ ʽʟ ʤʦʜʝʣʶʚʘʥʥʷʤ  ɻʈɼʉ ʥʘ ʬʦʥʽ 

ʚʥʫʪʨʽʰʥʴʦʚʝʥʥʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘʣʙʫʬʽʥʘ.  

 

 

ʈʠʩ.3.50. ʇʦʨʽʚʥʷʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʨʝʯʦʚʠʥ ʥʘ ʪʦʚʱʠʥʫ 

ʩʪʽʥʦʢ ʘʣʴʚʝʦʣ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ɻʈɼʉ.  


