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Ɋɟɡɢɫɬɟɧɬɧɨɫɬɶ ɦɭɥɶɬɢɮɨɪɦɧɵɯ ɝɥɢɨɛɥɚɫɬɨɦ ɬɪɟɛɭɟɬ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ ɞɥɹ ɬɟɪɚɩɢɢ ɨɩɭɯɨɥɟɣ 

ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ. Ȼɟɥɨɤ Ɋ53 – ɨɞɢɧ ɢɡ ɝɥɚɜɧɵɯ ɤɥɟɬɨɱɧɵɯ ɨɧɤɨɝɟɧɨɜ, ɱɶɹ ɷɤɫɩɪɟɫɫɢɹ ɭɜɟɥɢɱɟɧɚ ɜ 50% ɤɥɟɬɨɤ 
ɝɥɢɨɛɥɚɫɬɨɦ. ɗɮɮɟɤɬ ɢɧɝɢɛɢɬɨɪɚ Ɋ53 ɛɵɥ ɢɡɭɱɟɧ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɨɧɤɨɥɢɬɢɱɟɫɤɨɝɨ ɚɞɟɧɨɜɢɪɭɫɚ, ɢ ɬɟɦɨɞɚɥɚ, 
ɞɟɦɨɧɫɬɪɢɪɭɸɳɢɯ ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɵɣ ɷɮɮɟɤɬ ɧɚ ɝɥɢɨɛɥɚɫɬɨɦɧɵɯ ɦɨɞɟɥɹɯ. ȼ ɤɥɟɬɤɚɯ U87 ɝɥɢɨɛɥɚɫɬɨɦɵ ɱɟ-
ɥɨɜɟɤɚ ɦɵ ɨɛɧɚɪɭɠɢɥɢ ɚɞɞɢɬɢɜɧɵɣ ɷɮɮɟɤɬ ɦɟɠɞɭ ɢɧɝɢɛɢɪɨɜɚɧɢɟɦ 53, ɚɤɬɢɜɧɨɫɬɶɸ ɚɞɟɧɨɜɢɪɭɫɧɨɝɨ ɜɟɤɬɨɪɚ 
ɢ ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɚɥɤɢɥɢɪɭɸɳɟɝ ɨ ɯɢɦɢɨɩɪɟɩɚɪɚɬɚ ɬɟɦɨɞɚɥ, ɜɵɪɚɠɚɸɳɢɣɫɹ ɜ ɭɜɟɥɢɱɟɧɧɨɣ 
ɨɩɭɯɨɥɟɜɨɣ ɬɨɤɫɢɱɧɨɫɬɢ. Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ ɢɧɝɢɛɢɪɨɜɚɧɢɟ Ɋ53 ɯɢɦɢɱɟɫɤɢɦ ɪɟɚɝɟɧɬɨɦ PFTa ɜɵɡɵɜɚɟɬ ɚɤɬɢɜɚɰɢɸ 
ɚɭɬɨɮɚɝɢɢ, ɨɞɧɨɝɨ ɢɡ ɜɚɪɢɚɧɬɨɜ ɤɥɟɬɨɱɧɨɣ ɫɦɟɪɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɧɧɚɹ ɬɟɪɚɩɟɜɬɢɱɟɫɤɚɹ ɤɨɦɛɢɧɚɰɢɹ ɦɨɠɟɬ 
ɩɪɟɞɫɬɚɜɥɹɬɶ ɨɞɢɧ ɢɡ ɜɨɡɦɨɠɧɵɯ ɫɩɨɫɨɛɨɜ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɝɨ ɷɮɮɟɤɬɚ ɨɧɤɨɥɢɬɢɱɟɫɤɨɝɨ ɜɢɪɭɫɚ.  

 
 : ɚɞɟɧɨɜɢɪɭɫ, P53, ɚɭɬɨɮɚɝɢɹ, ɩɪɨɥɢɮɟɪɚɰɢɹ. 
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Abstract 
 
Glioblastoma multiforme resistance requires a new approach for glioma therapy. Protein p53 is one of the main 

cellular oncogene, overexpressed in 50% of brain tumor cases. Impact of p53 attenuation was evaluated in the presence 
of oncolytic adenovirus and temodar, which exhibit anti-glioma effect using in vitro glioma models. Using U87 human 
glioma cells we observed an additive effect between alkilated chemotherapeutic agent temodar and oncolytic adenovi-
rus which results into p53 inhibition. It occurs that attenuation of p53 using PFTa inhibitor, significantly prolongs cell 
death type II- autophagy and, therefore improves effect mediated by autophagy induced agents. In conclusion, combina-
tion of PFTa and temodar might represent a powerful therapeutic combination which sensibilises glioma cells to the 
infection with oncolytic vector.  
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Ƚɥɢɨɛɥɚɫɬɨɦɚ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɪɚɫɩɪɨɫɬɪɚ-

ɧɟɧɧɨɣ ɮɨɪɦɨɣ ɨɩɭɯɨɥɟɣ ɐɇɋ [1; 2; 4]. ȼ ɩɨɫɥɟɞ-
ɧɢɟ ɝɨɞɵ ɩɪɨɢɡɨɲɟɥ ɫɭɳɟɫɬɜɟɧɧɵɣ ɩɪɨɝɪɟɫɫ ɜ ɩɨ-
ɧɢɦɚɧɢɢ ɦɟɯɚɧɢɡɦɚ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɝɥɢɨɦ ɤ ɬɟɤɭ-
ɳɟɣ ɬɟɪɚɩɢɢ. Ɍɚɤ, ɧɟɞɚɜɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟ-
ɞɟɧɧɵɟ ɝɪɭɩɩɨɣ Galvin-Burgess, ɩɨɤɚɡɚɥɢ, ɱɬɨ ɝɥɢ-
ɨɛɥɚɫɬɨɦɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɟɬɟɪɨɝɟɧɧɭɸ ɩɨ-
ɩɭɥɹɰɢɸ ɤɥɟɬɨɤ, ɢɦɟɸɳɢɯ ɪɚɡɥɢɱɧɵɣ ɮɟɧɨɬɢɩ [6]. 
Ɉɞɧɨɣ ɢɡ ɬɚɤɢɯ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɹɜɥɹɟɬɫɹ ɚɤɬɢɜɚɰɢɹ ɝɟɧɟɬɢɱɟɫɤɢɯ ɩɪɨɝɪɚɦɦ, ɪɟɝɭ-
ɥɢɪɭɸɳɢɯ ɤɥɟɬɨɱɧɵɟ ɫɢɝɧɚɥɶɧɵɟ ɩɭɬɢ, ɬɚɤɢɟ ɤɚɤ 
ɚɧɝɢɨɝɟɧɟɡ ɢ ɤɥɟɬɨɱɧɨɟ ɞɟɥɟɧɢɟ. Ʉɥɟɬɨɱɧɵɣ ɛɟɥɨɤ 
Ɋ53 ɨɬɧɨɫɢɬɫɹ ɤ ɝɪɭɩɩɟ ɛɟɥɤɨɜ, ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɥɟ-
ɬɨɱɧɵɣ ɝɨɦɟɨɫɬɚɡ [7]. 

ɏɢɦɢɨɬɟɪɚɩɢɹ – ɨɞɢɧ ɢɡ ɜɢɞɨɜ ɩɪɨɬɢɜɨɨɩɭ-
ɯɨɥɟɜɨɣ ɬɟɪɚɩɢɢ, ɩɪɢɦɟɧɹɟɦɨɣ ɜ ɥɟɱɟɧɢɢ ɝɥɢɨɛɥɚ-
ɫɬɨɦ. ɇɟɫɦɨɬɪɹ ɧɚ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ, ɨɬɫɭɬɫɬ-
ɜɢɟ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɩɭɯɨɥɟɜɵɦ 
ɤɥɟɬɤɚɦ ɫɧɢɠɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ 

ɢɧɬɟɪɜɟɧɰɢɣ ɢ ɜɥɢɹɟɬ ɧɚ ɜɵɠɢɜɚɟɦɨɫɬɶ ɩɚɰɢɟɧɬɨɜ. 
ɉɨɯɨɠɚɹ ɩɪɨɛɥɟɦɚ ɚɫɫɨɰɢɢɪɨɜɚɧɚ ɫ ɩɪɟɩɚɪɚɬɨɦ 
ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɨɬɢɜ ɤɥɟɬɨɱɧɨɝɨ ɛɟɥɤɚ 
Ɋ53. Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɫɧɢɠɟɧɧɭɸ ɫɩɨ-
ɫɨɛɧɨɫɬɶ ɯɢɦɢɱɟɫɤɢɯ ɢɧɝɢɛɢɬɨɪɨɜ ɛɟɥɤɚ Ɋ53 ɩɪɨ-
ɧɢɤɚɬɶ ɱɟɪɟɡ ɝɢɩɨɬɚɥɚɦɨ-ɝɢɩɨɮɢɡɚɪɧɵɣ ɛɚɪɶɟɪ, 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɤɭɪɫ ɯɢɦɢɨɬɟɪɚɩɢɢ ɫ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ Ɋ53-ɢɧɝɢɛɢɬɨɪɚ ɩɨɜɵɲɚɥ ɩɪɨɬɢɜɨɨɩɭɯɨɥɟ-
ɜɵɣ ɷɮɮɟɤɬ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɞɟɬɫɹ ɩɨɢɫɤ ɧɨɜɵɯ ɬɟɪɚ-
ɩɟɜɬɢɱɟɫɤɢɯ ɩɭɬɟɣ, ɩɨɜɵɲɚɸɳɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɯɢɦɢɨɬɟɪɚɩɢɢ ɢ ɫɧɢɠɚɸɳɢɯ ɩɨɛɨɱɧɵɣ ɬɨɤɫɢɱɟ-
ɫɤɢɣ ɷɮɮɟɤɬ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɞɨɪɨɜɵɦ ɤɥɟɬɤɚɦ.  

Ʉɨɦɛɢɧɢɪɨɜɚɧɢɟ ɯɢɦɢɨɬɟɪɚɩɢɢ ɫ ɬɟɪɚɩɢɟɣ 
ɨɧɤɨɥɢɬɢɱɟɫɤɢɦɢ ɜɟɤɬɨɪɚɦɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 
ɦɟɬɨɞɨɜ, ɤɨɬɨɪɵɣ ɧɚɲɟɥ ɫɜɨɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ 
ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɜ ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɣ ɬɟɪɚɩɢɢ. ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɦɢɪɟ ɫɨɡɞɚɧɵ ɧɟɫɤɨɥɶɤɨ ɩɪɨɬɨ-
ɬɢɩɨɜ ɝɟɧɧɨ-ɢɧɠɟɧɟɪɧɵɯ ɜɚɤɰɢɧ ɧɚ ɨɫɧɨɜɟ Ɉɇ-
ȼɂɊ, ɢɦɟɸɳɢɯ ɨɝɪɚɧɢɱɟɧɧɭɸ ɪɟɩɥɢɤɚɰɢɸ ɜ ɧɨɪ-
ɦɚɥɶɧɵɯ ɤɥɟɬɤɚɯ, ɧɨ ɫɩɨɫɨɛɧɵɯ ɜɵɡɵɜɚɬɶ ɤɥɟɬɨɱ-
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ɧɭɸ ɫɦɟɪɬɶ ɤɥɟɬɨɤ-ɦɢɲɟɧɟɣ [8; 9]. Ɍɚɤ, ɨɞɧɨɣ ɢɡ 
ɬɚɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɹɜɥɹɟɬɫɹ ɜɟɤɬɨɪ CRAd-s-pK7, 
ɤɨɬɨɪɵɣ ɷɮɮɟɤɬɢɜɧɨ ɢɧɮɢɰɢɪɨɜɚɥ ɤɥɟɬɤɢ ɝɥɢɨɛɥɚ-
ɫɬɨɦ ɢ ɜɵɡɵɜɚɥ ɬɨɤɫɢɱɧɨɫɬɶ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɭɸ ɫ 
ɪɚɡɜɢɬɢɟɦ ɤɚɤ ɚɩɨɩɬɨɡɚ, ɬɚɤ ɢ ɚɭɬɨɮɚɝɢɢ. ȼɵɫɨɤɚɹ 
ɩɪɨɞɭɤɰɢɹ ɜɢɪɭɫɧɵɯ ɱɚɫɬɢɰ ɢɧɮɢɰɢɪɨɜɚɧɧɨɣ ɤɥɟɬ-
ɤɨɣ ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɦɭ ɷɮɮɟɤɬɭ ɧɚ 
ɧɟɨɩɥɚɫɬɢɱɟɫɤɢɯ ɤɥɟɬɤɚɯ. 

   ɹɜɥɹɥɨɫɶ ɢɡɭɱɟ-
ɧɢɟ ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɦɟɠɞɭ ɨɧɤɨɥɢɬɢɱɟ-
ɫɤɢɦ ɜɢɪɭɫɨɦ, ɬɟɦɨɞɚɥɨɦ ɢ ɢɧɝɢɛɢɪɨɜɚɧɢɟɦ Ɋ53. 

 
   

 
    

ɗɦɛɪɢɨɧɚɥɶɧɵɟ ɤɥɟɬɤɢ ɩɨɱɤɢ ɷɦɛɪɢɨɧɚ ɱɟ-
ɥɨɜɟɤɚ HEK293, ɱɟɥɨɜɟɱɟɫɤɢɟ ɤɥɟɬɤɢ ɝɥɢɨɛɥɚɫɬɨ-
ɦɵ N10 ɢ U87, ɢ ɤɥɟɬɤɢ ɚɞɟɧɨɤɚɪɰɢɧɨɦɵ ɱɟɥɨɜɟɤɚ 
A549 ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɡ ɹɩɨɧɫɤɨɣ (Tokyo, əɩɨɧɢɹ) 
ɢ ɚɦɟɪɢɤɚɧɫɤɨɣ ɤɨɥɥɟɤɰɢɢ ɤɥɟɬɨɱɧɵɯ ɥɢɧɢɣ 
(ATCC, Manassas, VA).  

Ʉɥɟɬɤɢ ɛɵɥɢ ɜɵɪɚɳɟɧɵ ɜ Ⱦɭɥɶɛɟɤɨ ɦɨɞɢɮɢ-
ɰɢɪɨɜɚɧɧɨɣ ɫɪɟɞɟ ɂɝɥɚ (DMEM; Life Technologies), 
ɫɨɞɟɪɠɚɳɟɣ 10 % Ɍɗɋ (ɮɟɬɚɥɶɧɨɣ ɛɵɱɶɟɣ ɫɵɜɨ-
ɪɨɬɤɢ) ;GIBCO-Life Technologies, ɋɒȺ), 2 mM L-
ɝɥɭɬɚɦɢɧa, 100 IU/ɦɥ ɩɟɧɢɰɢɥɥɢɧa, 50 IU/ɦɥ 
ɫɬɪɟɩɬɨɦɢɰɢɧa (Invitrogen, ɋɒȺ). Ʉɥɟɬɤɢ ɤɭɥɶɬɢ-
ɜɢɪɨɜɚɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ +37 °ɋ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
5% ɋɈ2. 

 
 

Ɍɟɦɨɞɚɥ (Temozolomide), ɢɧɝɢɛɢɬɨɪ ɤɥɟɬɨɱ-
ɧɨɝɨ Ɋ53 (PFTalpha), 2 %-ɧɵɣ ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ AO ɢ 
PI, 1 ɦɝ/ɦɥ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɡ ɤɨɦɩɚɧɢɢ Sigma-
Aldrich (ɋɒȺ).  

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɬɜɨɪɢɬɟɥɹ ɞɥɹ ɬɟɦɨɞɚɪɚ ɢ ɢɧ-
ɝɢɛɢɬɨɪɚ Ɋ53 ɢɫɩɨɥɶɡɨɜɚɥɢ ȾɆɋɈ ɫ ɰɟɥɶɸ ɩɨɥɭ-
ɱɟɧɢɹ 100μɆ ɪɚɫɬɜɨɪɚ ɬɟɦɨɞɚɥɚ [10] ɢ 20ɦɆ ɪɚɫ-
ɬɜɨɪɚ PFTa (1000× ɪɚɫɬɜɨɪ, [11]). 

 
  

ɉɨɫɬɨɹɧɧɨ ɪɟɩɥɢɰɢɪɭɸɳɢɣɫɹ ɤɨɦɩɟɬɟɧɬɧɵɣ 
ɚɞɟɧɨɜɟɤɬɨɪ CRAd-S-pK7 ɛɵɥ ɩɨɥɭɱɟɧ ɩɭɬɟɦ ɝɨɦɨ-
ɥɨɝɢɱɟɫɤɨɣ ɪɟɤɨɦɛɢɧɚɰɢɢ ɫ SpeI-ɨɛɪɚɛɨɬɚɧɧɨɣ 
ɩɥɚɡɦɢɞɨɣ, ɤɨɞɢɪɭɸɳɟɣ ɩɨɥɧɨɪɚɡɦɟɪɧɵɣ ɝɟɧɨɦ 
ɚɞɟɧɨɜɢɪɭɫɚ, ɫɨɞɟɪɠɚɳɟɝɨ 7 ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɨɫ-
ɬɚɬɤɨɜ ɩɨɥɢɥɢɡɢɧɚ, ɜɤɥɨɧɢɪɨɜɚɧɧɵɯ ɜ ɋ-
ɬɟɪɦɢɧɚɥɶɧɵɣ ɤɨɧɟɰ ɝɟɧɚ ɩɨɥɧɨɪɚɡɦɟɪɧɨɝɨ ɛɟɥɤɚ 
ɮɢɛɟɪɚ ɬɢɩɚ 2 ɚɞɟɧɨɜɢɪɭɫɨɜ, ɫ ȿ1-pSurvivin ɲɚɬɬɥ 
ɩɥɚɡɦɢɞɨɣ. ȼɢɪɭɫɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɛɵɥɚ ɩɨɥɭɱɟɧɚ 
ɩɭɬɟɦ ɬɪɚɧɫɮɟɤɰɢɢ ɤɥɟɬɨɤ HEK293 ɩɥɚɡɦɢɞɨɣ. 
CRAd-S-pK7–ɜɢɪɭɫ ɛɵɥ ɧɚɪɚɛɨɬɚɧ ɜ ɤɥɟɬɤɚɯ A549 
ɢ ɬɟɫɬɢɪɨɜɚɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Adeno Titer X kit 
(Clontech, Mountain View, Ca, USA). 

 
     

 (MTT- ) 
Ɉɩɭɯɨɥɟɜɵɟ ɤɥɟɬɤɢ ɤɭɥɶɬɢɜɢɪɨɜɚɥɢ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ +37 °ɋ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 5 % ɋɈ2 ɜ ɫɪɟɞɟ 
ȾɆȿɆ, ɫɨɞɟɪɠɚɳɟɣ 2 ɦɆ L-ɝɥɭɬɚɦɢɧɚ ɢ 10 % Ɍɗɋ 
(«Atlanta Bio», Atlanta, ɋɒȺ). Ʉɥɟɬɤɢ, ɞɨɫɬɢɝɲɢɟ 
ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɚɡɵ ɪɨɫɬɚ, ɩɚɫɫɢɪɨɜɚɥɢ ɜ ɩɥɨɫ-
ɤɨɞɨɧɧɵɟ 96-ɥɭɧɨɱɧɵɟ ɦɢɤɪɨɩɥɚɧɲɟɬɵ («Costar», 
ɋɒȺ) ɩɨ 5 000 – 6 000 ɤɥɟɬɨɤ ɧɚ ɥɭɧɤɭ ɢ ɢɧɤɭɛɢ-
ɪɨɜɚɥɢ ɜ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɭɫɥɨɜɢɹɯ ɜ ɬɟɱɟɧɢɟ 24 ɱ 
ɩɟɪɟɞ ɞɨɛɚɜɥɟɧɢɟɦ ɬɟɫɬɢɪɭɟɦɨɝɨ ɜɟɳɟɫɬɜɚ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɰɢɬɨɬɨɤɫɢɱɧɨɫɬɢ ɤɥɟɬɨɱ-
ɧɵɟ ɥɢɧɢɢ ɛɵɥɢ ɢɧɮɢɰɢɪɨɜɚɧɵ CRAd-S-pK7–
ɜɟɤɬɨɪɨɦ ɜ ɪɚɡɧɨɣ ɦɧɨɠɟɫɬɜɟɧɧɨɫɬɢ ɢɧɮɟɤɰɢɢ. 
ɑɟɪɟɡ  72  ɱ ɩɨɫɥɟ  ɢɧɮɟɤɰɢɢ  200  ɦɢɤɪɨɥɢɬɪɨɜ 
ɆɌɌ (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) 

ɛɵɥɨ ɞɨɛɚɜɥɟɧɨ ɤ ɤɚɠɞɨɣ ɥɭɧɤɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ 
ɢɧɤɭɛɚɰɢɢ. ɋɩɭɫɬɹ 4 ɱ ɩɨɫɥɟ ɢɧɤɭɛɚɰɢɢ ɩɪɢ 5 % 
CO2 ɩɪɢ +37 °C, ɤ ɤɚɠɞɨɣ ɥɭɧɤɟ ɞɨɛɚɜɢɥɢ 0,1 ɦɥ 
ȾɆɋɈ ɞɥɹ ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɦɟɬɚɛɨɥɢɱɟɫɤɨɣ ɪɟɚɤ-
ɰɢɢ ɢ ɪɚɡɪɭɲɟɧɢɹ ɮɨɪɦɚɡɚɧɚ ɚɤɬɢɜɧɨ ɞɟɥɹɳɢɦɢɫɹ 
ɤɥɟɬɤɚɦɢ.  

Ɉɩɬɢɱɟɫɤɨɟ ɩɨɝɥɨɳɟɧɢɟ ɛɵɥɨ ɢɡɦɟɪɟɧɨ ɩɪɢ 
Ȝ 540 ɧɦ. ɀɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɤɥɟɬɨɤ ɨɩɪɟɞɟɥɹɥɢ ɩɨ 
ɢɫɤɥɸɱɟɧɢɸ ɤɪɚɫɢɬɟɥɹ ɬɪɢɩɚɧɨɜɨɝɨ ɫɢɧɟɝɨ (Fisher 
Scientific ɋɒȺ).  

 
   

 ,  
   

TUNEL (terminal deoxynucleotidyl transferase-
mediated dUTP nick end labeling) ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɫɨ-
ɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɮɢɪɦɵ-ɩɪɨɢɡɜɨɞɢɬɟɥɹ Roche 
(ɋɒȺ) ɞɥɹ ɧɚɛɨɪɚ In situ cell death Detection kit. 

 
    

    
Ʉɥɟɬɤɢ, ɜɵɪɚɳɟɧɧɵɟ ɜ 6–ɥɭɧɨɱɧɨɦ ɩɥɚɧɲɟ-

ɬɟ, ɛɵɥɢ ɡɚɬɟɦ ɨɛɪɚɛɨɬɚɧɵ ɬɟɦɨɞɚɥɨɦ, ɢɧɮɢɰɢɪɨ-
ɜɚɧɵ ɨɧɤɨɥɢɬɢɱɟɫɤɢɦ ɜɢɪɭɫɨɦ CRAd-S-pK7 (5 
IU/ɦɥ), ɢɥɢ ɜ ɤɨɦɛɢɧɚɰɢɢ ɬɟɦɨɞɚɥ–ɈɇȼɂɊ ɜ ɩɪɢ-
ɫɭɬɫɬɜɢɢ ɢɥɢ ɨɬɫɭɬɫɬɜɢɢ ɢɧɝɢɛɢɬɨɪɚ PFTa. ɑɟɪɟɡ 
72 ɱ ɩɨɫɥɟ ɧɚɱɚɥɚ ɷɤɫɩɟɪɢɦɟɧɬɚ ɤɥɟɬɤɢ ɛɵɥɢ ɥɢɡɢ-
ɪɨɜɚɧɵ ɜ ɛɭɮɟɪɟ, ɫɨɞɟɪɠɚɳɟɦ 50ɦM HEPES; 0,15 
M NaCl, 0,5 %-ɧɵɣ Nonidet P-40 ɢ ɫɦɟɫɶ ɩɪɨɬɟɢ-
ɧɚɡɧɵɯ ɢɧɝɢɛɢɬɨɪɨɜ. Ȼɟɥɤɨɜɵɟ ɮɪɚɤɰɢɢ ɛɵɥɢ ɢɫ-
ɫɥɟɞɨɜɚɧɵ ɜ 10 %-ɧɨɦ ɉȺȺȽ–ɝɟɥɟ ɢ ɩɟɪɟɧɟɫɟɧɵ ɧɚ 
ɩɨɥɢɜɢɧɢɥɢɞɢɧ ɞɢɮɥɭɨɪɢɞ ɦɟɦɛɪɚɧɭ (PVDF, Bio-
Rad, ɋɒȺ). Ɇɟɦɛɪɚɧɵ ɛɵɥɢ ɩɪɨɢɧɤɭɛɢɪɨɜɚɧɵ ɫ 
ɩɟɪɜɢɱɧɵɦɢ ɚɧɬɢɬɟɥɚɦɢ P53 (ɤɥɨɧ DO-1), E1A 
(ɤɥɨɧ M58) ɢ Ⱥɤɬɢɧ (ɤɥɨɧ ɫ-2), ɭɤɚɡɚɧɧɵɟ ɚɧɬɢɬɟɥɚ 
ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɡ ɤɨɦɩɚɧɢɢ Santa Cruz Biotech-
nology (Ɍɟɯɚɫ, ɋɒȺ).  

ɋɜɹɡɚɧɧɵɟ ɩɟɪɜɢɱɧɵɟ ɚɧɬɢɬɟɥɚ ɛɵɥɢ ɞɟɬɟɤ-
ɬɢɪɨɜɚɧɵ ɫɨ ɜɬɨɪɢɱɧɵɦɢ ɚɧɬɢɬɟɥɚɦɢ, ɤɨɧɴɸɝɢɪɨ-
ɜɚɧɧɵɦɢ ɫ ɩɟɪɨɤɫɢɞɚɡɨɣ ɯɪɟɧɚ Santa Cruz 
Biotechnology (Ɍɟɯɚɫ, ɋɒȺ). Ⱦɟɬɟɤɰɢɹ ɛɟɥɤɨɜɵɯ 
ɮɪɚɤɰɢɣ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɫ ɩɨɦɨɳɶɸ ɪɟɚɤɰɢɢ 
ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɰɢɢ ɫɨɝɥɚɫɧɨ ɢɧɫɬɪɭɤɰɢɢ (Bio-
Rad, Hercules, Ʉɚɥɢɮɨɪɧɢɹ, ɋɒȺ). 

 
    

   
   
Ⱥɧɚɥɢɡ ɤɥɟɬɨɱɧɨɝɨ ɞɟɥɟɧɢɹ ɛɵɥ ɩɪɨɜɟɞɟɧ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ȺɈ ɢɥɢ PI. Ʉɥɟɬɤɢ, ɨɛɪɚɛɨɬɚɧɧɵɟ 
ɬɟɦɨɞɚɪɨɦ, ɢɧɮɢɰɢɪɨɜɚɧɧɵɟ ɨɧɤɨɥɢɬɢɱɟɫɤɢɦ ɜɢ-
ɪɭɫɨɦ CRAd-S-pK7 (5 IU/ɦɥ), ɢɥɢ ɜ ɤɨɦɛɢɧɚɰɢɢ 
ɬɟɦɨɞɚɥ-ɈɇȼɂɊ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɢɥɢ ɨɬɫɭɬɫɬɜɢɢ 
ɢɧɝɢɛɢɬɨɪɚ PFTa ɛɵɥɢ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɵ.  

Ɂɚɬɟɦ ɱɚɫɬɶ ɤɥɟɬɨɱɧɨɝɨ ɨɫɚɞɤɚ ɛɵɥɚ ɞɜɚɠɞɵ 
ɩɪɨɦɵɬɚ ɜ ɮɨɫɮɚɬɧɨ-ɫɨɥɟɜɨɦ ɛɭɮɟɪɟ ɢ ɡɚɮɢɤɫɢɪɨ-
ɜɚɧɚ ɜ 70 %-ɧɨɦ ɷɬɚɧɨɥɟ ɩɟɪɟɞ ɨɤɪɚɫɤɨɣ PI (50 
mg/ɦɥ) ɧɚ 4 ɱ. ȼɬɨɪɚɹ ɱɚɫɬɶ ɨɫɚɞɤɚ ɛɵɥɚ ɨɤɪɚɲɟɧɚ 
ɪɚɫɬɜɨɪɨɦ ȺɈ.  

Ⱥɧɚɥɢɡ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɥɟɬɨɤ ɩɨ ɮɚɡɚɦ ɤɥɟ-
ɬɨɱɧɨɝɨ ɞɟɥɟɧɢɹ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɫ ɩɨɦɨɳɶɸ ɩɪɨ-
ɬɨɱɧɨɣ ɰɢɬɨɮɥɭɨɪɢɦɟɬɪɢɢ. Ⱦɚɧɧɵɟ ɛɵɥɚ ɩɨɥɭɱɟɧɵ 
ɩɨɫɥɟ ɚɧɚɥɢɡɚ 10 000 ɤɥɟɬɨɱɧɵɯ ɫɨɛɵɬɢɣ. 

 
  

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɫɬɚɧɞɚɪɬɧɨ-
ɝɨ ɡɧɚɱɟɧɢɹ ± ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ. ɋɬɚɬɢɫɬɢɱɟ-
ɫɤɢɣ ɚɧɚɥɢɡ ɛɵɥ ɜɵɩɨɥɧɟɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɫɬɚ 
ɋɬɶɸɞɟɧɬɚ (SPSS 13.0 ɩɪɨɝɪɚɦɦɚ, ɑɢɤɚɝɨ, ɂɥɥɢ-
ɧɨɣɫ, ɋɒȺ). Ɋɚɡɧɢɰɚ ɦɟɧɶɲɟ 0,05 ɨɡɧɚɱɚɥɚ ɫɭɳɟ-
ɫɬɜɟɧɧɨɟ ɪɚɡɥɢɱɢɟ. 
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. 1. ȼɟɫɬɟɪɧ ɛɥɨɬɬɢɧɝ ɚɧɚɥɢɡ ɷɤɫɩɪɟɫɫɢɢ ɛɟɥɤɚ P53 ɜ 
ɤɥɟɬɨɱɧɵɯ ɥɢɡɚɬɚɯ U87 ɢ N10 ɝɥɢɨɛɥɚɫɬɨɦ ɱɟɥɨɜɟɤɚ ɜ 
ɭɫɥɨɜɢɹɯ ɧɨɪɦɚɥɶɧɨɝɨ ɪɨɫɬɚ ɤɥɟɬɨɤ ɢ ɩɨɫɥɟ ɨɛɥɭɱɟɧɢɹ 
ɢɨɧɢɡɢɪɭɸɳɢɦ ɢɡɥɭɱɟɧɢɟɦ. 

 

. 2. ȼɥɢɹɧɢɟ ɢɧɞɭɤɰɢɢ ɤɥɟɬɨɱɧɨɝɨ ɛɟɥɤɚ P53 ɧɚ 
ɤɥɟɬɨɱɧɭɸ ɬɨɤɫɢɱɧɨɫɬɶ:  

Ȼ – ɛɟɥɤɨɜɵɟ ɮɪɚɤɰɢɢ ɤɥɟɬɨɤ ɝɥɢɨɦɵ ɱɟɥɨɜɟɤɚ 
U87, ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ ɈɇȼɂɊ, ɨɛɪɚɛɨɬɚɧɧɵɯ 
ɬɟɦɨɞɚɥɨɦ, ɢɥɢ ɤɨɦɛɢɧɚɰɢɟɣ ɈɇȼɂɊ+ɬɟɦɨɞɚɥ, 
ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɫ ɩɨɦɨɳɶɸ ɜɟɫɬɟɪɧ-
ɛɥɨɬɬɚ ɫ ɚɧɬɢɬɟɥɚɦɢ ɤ Ⱥɤɬɢɧɭ, P53 ɢ ɚɞɟɧɨɜɢɪɭɫ-
ɧɨɣ ɨɛɥɚɫɬɢ E1A ɛɟɥɤɚ (ɤɥɨɧ M58).  

 

 
 

 

 

. 3. ɂɧɝɢɛɢɪɨɜɚɧɢɟ ɤɥɟɬɨɱɧɨɝɨ P53 ɩɨɜɵɲɚɟɬ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɨɤ ɤ ɬɟɪɚɩɢɢ ɬɟ-
ɦɨɞɚɥɨɦ ɜ ɤɨɦɛɢɧɚɰɢɢ ɫ ɈɇȼɂɊ: 

Ⱥ – ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɥɟɬɨɱɧɵɯ ɩɨɩɭɥɹɰɢɣ ɩɨ ɮɚɡɚɦ 
ɤɥɟɬɨɱɧɨɝɨ ɞɟɥɟɧɢɹ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɢɧɝɢɛɢɬɨɪɚ P53; 
Ȼ – ɝɪɚɮɢɤ ɚɧɚɥɢɡɚ ɤɥɟɬɨɱɧɨɣ ɩɪɨɥɢɮɟɪɚɰɢɢ ɩɨ-
ɫɥɟ ɨɛɪɚɛɨɬɤɢ ɤɥɟɬɨɤ ɢɧɝɢɛɢɬɨɪɨɦ P53 ɜ ɩɪɢɫɭɬ-
ɫɬɜɢɢ ɈɇȼɂɊ ɢ ɬɟɦɨɞɚɥɚ, “ # “ɢ “##” p<0,05;  
ȼ – ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɚɭɬɨɮɚɝɢɢ ɜ ɤɥɟɬɤɚɯ ɩɨɫɥɟ 
ɨɛɪɚɛɨɬɤɢ ɢɧɝɢɛɢɬɨɪɨɦ Ɋ53 ɜ ɩɪɢɫɭɬɫɬɜɢɢ 
ɈɇȼɂɊ ɢ ɬɟɦɨɞɚɥɚ; 
Ƚ – ɬɪɢɩɚɧ+ ɤɥɟɬɤɢ ɜ ɨɛɪɚɡɰɚɯ ɫ ɢɧɝɢɛɢɬɨɪɨɦ 
Ɋ53, ɨɛɪɚɛɨɬɚɧɧɵɯ ɬɟɦɨɞɚɥɨɦ ɢ ɈɇȼɂɊ. “*”, 
“**”, “***” p<0,05 ɜ ɫɪɚɜɧɟɧɢɢ ɫ ȾɆɋɈ ɨɛɪɚɛɨ-
ɬɚɧɧɵɦɢ ɨɛɪɚɡɰɚɦɢ, “#” ɢ “##” ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɬɟ-
ɦɨɞɚɥɨɦ ɢ ɈɇȼɂɊ ɨɛɪɚɛɨɬɚɧɧɵɦɢ ɨɛɪɚɡɰɚɦɢ. 
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 P53 

ɗɤɫɩɟɪɢɦɟɧɬ ɩɨ ɢɧɞɭɤɰɢɢ ɷɤɫɩɪɟɫɫɢɢ ɛɟɥɤɚ 
P53 ɜ ɦɨɞɢɮɢɤɚɰɢɢ [3; 12] ɩɪɨɜɨɞɢɥɢ ɜ ɱɚɫɬɨɬɟ 0–
20 Ƚɪɟɣ [3; 12]. Ʉɥɟɬɤɢ ɛɵɥɢ ɫɨɛɪɚɧɵ ɞɥɹ ɚɧɚɥɢɡɚ 
ɷɤɫɩɪɟɫɫɢɢ ɛɟɥɤɚ ɱɟɪɟɡ 24 ɢ 48 ɱ ɩɨɫɥɟ ɨɛɥɭɱɟɧɢɹ 
ɢɨɧɢɡɢɪɭɸɳɟɣ ɪɚɞɢɚɰɢɟɣ. ɇɚ ɪɢɫ. 1 ɩɨɤɚɡɚɧɨ, ɱɬɨ 
ɢɨɧɢɡɢɪɭɸɳɟɟ ɢɡɥɭɱɟɧɢɟ ɭɜɟɥɢɱɢɜɚɥɨ ɷɤɫɩɪɟɫɫɢɸ 
P53 ɬɨɥɶɤɨ ɜ ɤɥɟɬɤɚɯ ɨɩɭɯɨɥɢ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ N10, 
ɧɨ ɧɟ ɜ ɤɥɟɬɤɚɯ ɨɩɭɯɨɥɢ U87. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶ-
ɬɚɬɵ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɞɚɧɧɵɦɢ ɥɢɬɟɪɚɬɭɪɵ [3] ɢ ɫɜɢ-
ɞɟɬɟɥɶɫɬɜɭɸɬ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɜ ɷɬɢɯ ɤɥɟɬɤɚɯ P53 
"ɞɢɤɨɝɨ" ɬɢɩɚ. ȼ ɬɨ ɠɟ ɫɚɦɨɟ ɜɪɟɦɹ, ɢɨɧɢɡɢɪɭɸɳɟɟ 
ɢɡɥɭɱɟɧɢɟ ɜɵɡɵɜɚɥɨ ɢɧɞɭɤɰɢɸ P53 ɜ ɤɥɟɬɤɚɯ N10, 
ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɦɭɬɚɧɬɧɨɦ ɬɢɩɟ ɝɟɧɚ P53. ɉɨ 
ɞɚɧɧɵɦ ɥɢɬɟɪɚɬɭɪɵ, ɭɜɟɥɢɱɟɧɢɟ 53 ɜ ɤɥɟɬɤɚɯ ɝɥɢ-
ɨɛɥɚɫɬɨɦ U87 ɧɟ ɩɪɢɜɨɞɢɥɨ ɤ ɜɨɡɪɚɫɬɚɧɢɸ ɛɟɥɤɚ 
Ɋ21, ɞɥɹ ɤɨɬɨɪɨɝɨ 53 ɹɜɥɹɟɬɫɹ ɢɧɞɭɰɢɪɭɸɳɢɦ 
ɪɟɝɭɥɹɬɨɪɨɦ ɤɥɟɬɨɱɧɨɝɨ ɞɟɥɟɧɢɹ [5]. 
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ɇɚɲɢ ɩɪɟɞɵɞɭɳɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚ-
ɸɬ, ɱɬɨ ɩɪɢɫɭɬɫɬɜɢɟ P53 ɫɧɢɠɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɜɢɪɨɬɟɪɚɩɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ CRAd-S-pK7 ɜɟɤɬɨ-
ɪɚ [10]. Ȼɨɥɟɟ ɬɨɝɨ, ɧɚɲɢ ɧɟɞɚɜɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶ-
ɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ P53 
ɬɚɤɠɟ ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɟɬ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɬɟɦɨɞɚɥɚ, 
ɧɚɲɟɞɲɟɝɨ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɤɥɢɧɢɱɟɫɤɨɣ 
ɩɪɚɤɬɢɤɟ ɩɪɢ ɥɟɱɟɧɢɢ ɝɥɢɨɛɥɚɫɬɨɦ ɱɟɥɨɜɟɤɚ. ɉɨ-
ɫɤɨɥɶɤɭ ɧɚɲɚ ɪɚɛɨɱɚɹ ɝɢɩɨɬɟɡa ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɩɨ-
ɥɨɠɢɬɶ, ɱɬɨ ɷɤɫɩɪɟɫɫɢɹ P53 ɩɪɟɩɹɬɫɬɜɭɟɬ ɚɧɬɢɝɥɢ-
ɨɦɧɨɦɭ ɷɮɮɟɤɬɭ CRAd-S-pK7-ɜɟɤɬɨɪɚ ɢ ɬɟɦɨɞɚɥɚ, 
ɦɵ ɢɧɝɢɛɢɪɨɜɚɥɢ ɷɤɫɩɪɟɫɫɢɸ 53 ɜ ɤɥɟɬɤɚɯ ɝɥɢɨɛ-
ɥɚɫɬɨɦɵ ɱɟɥɨɜɟɤɚ U87 ɫ ɩɨɦɨɳɶɸ ɯɢɦɢɱɟɫɤɨɝɨ 
ɢɧɝɢɛɢɬɨɪɚ PFTalpha.  

Ɇɵ ɨɛɪɚɛɚɬɵɜɚɥɢ ɤɥɟɬɤɢ, ɫɨɞɟɪɠɚɳɢɟ P53 
"ɞɢɤɨɝɨ ɬɢɩɚ", ɬɟɦɨɞɚɥɨɦ, ɢɥɢ ɈɇȼɂɊ CRAd-S-
pK7, ɢɥɢ ɢɯ ɤɨɦɛɢɧɚɰɢɟɣ (ɬɟɦɨɞɚɥ+ɈɇȼɂɊ). ɑɟɪɟɡ 
72 ɱ ɤɥɟɬɤɢ ɨɤɪɚɲɢɜɚɥɢ ɫ ɩɨɦɨɳɶɸ TUNEL ɢ ɨɩ-
ɪɟɞɟɥɹɥɢ ɱɢɫɥɨ CRAd-s-pK7–ɤɥɟɬɨɤ ɩɨ ɰɢɬɨɩɥɚɡ-
ɦɚɬɢɱɟɫɤɨɦɭ ɨɤɪɚɲɢɜɚɧɢɸ ɚɞɟɧɨɜɢɪɭɫɧɵɯ ɛɟɥɤɨɜ 
ɨɛɥɚɫɬɢ E1A (ɪɢɫ. 2Ⱥ; ɫɦ. ɜɤɥɟɣɤɭ). Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ 
ɤɨɦɛɢɧɚɰɢɹ ɬɟɦɨɞɚɥ+ɈɇȼɂɊ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢ-
ɱɢɜɚɥɚ ɤɨɥɢɱɟɫɬɜɨ ɩɨɜɪɟɠɞɟɧɧɵɯ ɤɥɟɬɨɤ ɝɥɢɨɛɥɚ-
ɫɬɨɦɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɪɚɛɨɬɤɨɣ ɬɟɦɨɞɚɥɨɦ ɢɥɢ 
ɈɇȼɂɊ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ.  

Ȼɨɥɟɟ ɬɨɝɨ, ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɬɨɤɫɢɱɧɨɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥ ɜɵɫɨɤɨɦɭ ɭɪɨɜɧɸ P53 ɜ ɷɬɢɯ ɤɥɟɬ-
ɤɚɯ (ɪɢɫ. 2, Ȼ).  

ɉɨɫɤɨɥɶɤɭ ɮɭɧɤɰɢɹɦɢ ɤɥɟɬɨɱɧɨɝɨ ɛɟɥɤɚ P53 
ɹɜɥɹɸɬɫɹ ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɚɹ ɪɟɝɭɥɹɰɢɹ ɤɥɟɬɨɱɧɨɝɨ 
ɰɢɤɥɚ ɢ ɤɨɧɬɪɨɥɶ ɡɚ ɤɥɟɬɨɱɧɨɣ ɪɟɚɤɰɢɟɣ ɧɚ ɩɨɜɪɟ-
ɠɞɟɧɢɟ ȾɇɄ, ɦɵ ɩɪɟɞɩɨɥɨɠɢɥɢ, ɱɬɨ ɢɧɝɢɛɢɪɨɜɚ-
ɧɢɟ P53 ɦɨɠɟɬ ɭɫɢɥɢɬɶ ɰɢɬɨɬɨɤɫɢɱɟɫɤɭɸ ɪɟɚɤɰɢɸ 
ɜ ɤɥɟɬɤɚɯ ɝɥɢɨɛɥɚɫɬɨɦɵ U87. 
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Ʉɚɤ ɨɤɚɡɚɥɨɫɶ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɲɟɣ ɝɢɩɨɬɟ-

ɡɨɣ ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɤɥɟɬɨɱɧɨɝɨ P53 ɧɟ ɧɚɪɭɲɚɥɨ ɞɟ-
ɥɟɧɢɹ ɤɥɟɬɨɤ U87 (ɪɢɫ. 3, Ⱥ). ɉɪɢ ɷɬɨɦ ɨɤɚɡɚɥɨɫɶ, ɱɬɨ 
ɢɧɝɢɛɢɪɨɜɚɧɢɟ P53 ɭɫɢɥɢɜɚɥɨ ɷɮɮɟɤɬ ɬɟɦɨɞɚɥɚ, 
ɈɇȼɂɊ ɢ ɤɨɦɛɢɧɚɰɢɢ ɬɟɦɨɞɚɥ+ɈɇȼɂɊ, ɱɬɨ ɜɵɪɚ-
ɠɚɥɨɫɶ ɜ ɧɚɤɨɩɥɟɧɢɢ ɤɥɟɬɨɤ ɜ ɫɨɫɬɨɹɧɢɢ G2– ɢ M–ɮɚɡ 
ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ (ɪɢɫ. 3, Ȼ). ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ, ɩɪɢ-
ɜɟɥɨ ɥɢ ɧɚɪɭɲɟɧɢɟ ɤɥɟɬɨɱɧɨɝɨ ɞɟɥɟɧɢɹ ɢɧɝɢɛɢɬɨɪɨɦ 
P53 ɤ ɤɥɟɬɨɱɧɨɣ ɫɦɟɪɬɢ, ɦɵ ɩɪɨɧɚɥɢɡɢɪɨɜɚɥɢ ɤɥɟɬɤɢ 
ɜ ɪɟɚɤɰɢɢ ɤɥɟɬɨɱɧɨɣ ɩɪɨɥɢɮɟɪɚɰɢɢ. Ʉɚɤ ɨɤɚɡɚɥɨɫɶ, 
ɢɧɝɢɛɢɪɨɜɚɧɢɟ P53 ɬɚɤɠɟ ɩɪɢɜɨɞɢɥɨ ɤ ɧɚɪɭɲɟɧɢɸ 
ɤɥɟɬɨɱɧɨɣ ɩɪɨɥɢɮɟɪɚɰɢɢ.  

ɉɨ ɧɚɲɢɦ ɞɚɧɧɵɦ, ɜ ɫɪɟɞɧɟɦ ɜ 2–3 ɪɚɡɚ ɩɨ ɨɬ-
ɧɨɲɟɧɢɸ ɤ ɤɥɟɬɤɚɦ, ɨɛɪɚɛɨɬɚɧɧɵɦ ȾɆɋɈ, ɢɧɝɢɛɢ-
ɪɨɜɚɧɢɟ P53 ɭɫɢɥɢɜɚɥɨ ɚɤɬɢɜɧɨɫɬɶ ɬɟɦɨɞɚɥɚ (ɫ 25,2 ɞɨ 
55,8 %), ɈɇȼɂɊ (ɫ 18,2 ɞɨ 49,4 %) ɢ ɢɯ ɤɨɦɛɢɧɚɰɢɢ (ɫ 
24,1 ɞɨ 63,8 %, p<0,05; ɪɢɫ. 3, Ȼ).  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɭɜɟɥɢɱɟ-
ɧɢɟ ɤɥɟɬɨɱɧɨɣ ɬɨɤɫɢɱɧɨɫɬɢ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɬɟɦɨɞɚɥɚ 
ɩɪɢɜɟɥɨ ɤ ɚɤɬɢɜɚɰɢɢ ɚɭɬɨɮɚɝɢɢ. ɉɨɫɤɨɥɶɤɭ ɚɤɬɢɜɚɰɢɹ 
ɚɭɬɨɮɚɝɢɢ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɤɚɤ ɡɚɳɢɬɧɵɦ ɦɟɯɚɧɢɡ-
ɦɨɦ, ɬɚɤ ɢ ɦɟɯɚɧɢɡɦɨɦ ɤɥɟɬɨɱɧɨɣ ɫɦɟɪɬɢ, ɫ ɰɟɥɶɸ 
ɞɟɬɟɤɰɢɢ ɚɭɬɨɮɚɝɨɫɨɦ ɫ ɞɜɨɣɧɨɣ ɦɟɦɛɪɚɧɨɣ ɦɵ ɨɤ-
ɪɚɫɢɥɢ ɤɥɟɬɤɢ ɫ ɩɨɦɨɳɶɸ ɚɤɪɢɞɢɧɚ ɨɪɚɧɠɟɜɨɝɨ. Ʉɚɤ 
ɢ ɨɠɢɞɚɥɨɫɶ, ɢɧɝɢɛɢɪɨɜɚɧɢɟ P53 ɩɪɢɜɨɞɢɥɨ ɤ ɭɜɟɥɢ-
ɱɟɧɢɸ ɱɢɫɥɚ ɚɤɪɢɞɢɧ+ ɤɥɟɬɨɤ (ɪɢɫ. 3, ȼ). Ȼɨɥɟɟ ɬɨɝɨ, 
ɪɟɡɭɥɶɬɚɬɵ ɨɤɪɚɲɢɜɚɧɢɹ ɬɪɢɩɚɧɨɜɵɦ ɫɢɧɢɦ ɩɨɤɚɡɚ-
ɥɢ, ɱɬɨ ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɩɪɨɥɢɮɟɪɚɰɢɢ ɤɥɟɬɨɤ PFTa 
ɩɪɢɜɨɞɢɥɨ ɤ ɤɥɟɬɨɱɧɨɣ ɫɦɟɪɬɢ (ɪɢɫ. 3, Ƚ). ȼ ɷɬɨɦ ɫɥɭ-
ɱɚɟ, ɭɜɟɥɢɱɟɧɢɟ ɚɭɬɨɮɚɝɢɢ ɜ ɤɥɟɬɤɚɯ U87 ɬɚɤɠɟ ɫɨ-
ɩɪɨɜɨɠɞɚɥɨɫɶ ɚɪɟɫɬɨɦ ɤɥɟɬɨɱɧɨɝɨ ɞɟɥɟɧɢɹ ɢ ɧɚɤɨɩ-
ɥɟɧɢɟɦ ɤɥɟɬɨɤ ɜ G2/M ɮɚɡɟ ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ. 

 
 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɩɟɪɜɵɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɢɧɝɢ-

ɛɢɪɨɜɚɧɢɟ ɤɥɟɬɨɱɧɨɝɨ ɛɟɥɤɚ P53 ɭɜɟɥɢɱɢɜɚɟɬ ɧɟ 
ɬɨɥɶɤɨ ɬɨɤɫɢɱɧɨɫɬɶ ɨɧɤɨɥɢɬɢɱɟɫɤɨɝɨ ɚɞɟɧɨɜɢɪɭɫɚ 
ɢ ɬɟɦɨɞɚɪɚ, ɧɨ ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɢɯ ɤɨɦɛɢ-
ɧɚɰɢɢ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɞɬɜɟɪɠɞɚɸɬ ɫɭɳɟɫɬ-
ɜɟɧɧɭɸ ɪɨɥɶ ɛɟɥɤɚ P53 ɜ ɪɟɝɭɥɹɰɢɢ ɤɥɟɬɨɱɧɨɝɨ 
ɨɬɜɟɬɚ ɧɚ ɜɧɟɲɧɢɟ ɫɬɢɦɭɥɵ ɢ ɜɨɡɞɟɣɫɬɜɢɟ ɯɢɦɢɨɩ-
ɪɟɩɚɪɚɬɨɜ ɜ ɤɨɦɛɢɧɚɰɢɢ ɫ ɚɞɟɧɨɜɢɪɭɫɨɦ. 
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