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Ⱥɧɧɨɬɚɰɢɹ 

 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨɫɜɹɳɟɧɚ ɢɡɭɱɟɧɢɸ ɚɤɬɢɜɧɨɫɬɢ 

ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɩɪɢ ɝɟɦɨɛɥɚɫɬɨɡɚɯ.  ɇɟɫɦɨɬɪɹ ɧɚ ɪɹɞ ɩɪɨɜɟɞɟɧɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɟɚɝɢɪɨɜɚɧɢɹ ɢɦɦɭɧɧɨɣ 

ɫɢɫɬɟɦɵ ɢ ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɣ ɨɩɭɯɨɥɶɸ ɟɳё ɧɟ ɞɨ ɤɨɧɰɚ ɨɩɪɟɞɟɥɟɧɚ. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɥɨɫɶ ɢɡɭɱɟɧɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 

ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɩɪɢ 

ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢɹ. 

ɂɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ, ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ: 

1. ɂɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɫɩɨɧɬɚɧɧɨɣ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɣ 

ɚɤɬɢɜɧɨɫɬɢ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɩɪɢ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɟ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢɹ. 

2. ɂɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɣ 

ɚɤɬɢɜɧɨɫɬɢ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɩɪɢ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɟ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢɹ. 

3. ɂɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɫɩɨɧɬɚɧɧɨɣ ɢ ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ 

ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɢ ɩɨɪɚɠɟɧɢɹ ɩɨɱɟɤ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ ɜɟɧɨɡɧɚɹ ɤɪɨɜɶ ɛɨɥɶɧɵɯ ɦɧɨɠɟɫɬɜɟɧɧɨɣ 

ɦɢɟɥɨɦɨɣ G-ɢɦɦɭɧɨɯɢɦɢɱɟɫɤɨɝɨ ɜɚɪɢɚɧɬɚ ɢ ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɵ, 

ɫɨɫɬɨɹɳɟɣ ɢɡ ɩɨɥɧɨɫɬɶɸ ɡɞɨɪɨɜɵɯ ɞɨɛɪɨɜɨɥɶɰɟɜ. 

ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɦɟɬɨɞ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ 

ɚɤɬɢɜɧɨɫɬɢ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɦɟɬɨɞ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɭ ɛɨɥɶɧɵɯ ɦɧɨɠɟɫɬɜɟɧɧɨɣ 

ɦɢɟɥɨɦɨɣ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɡɚɛɨɥɟɜɚɧɢɹ ɩɨɤɚɡɚɬɟɥɢ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɣ 

ɚɤɬɢɜɧɨɫɬɢ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɩɨɜɵɲɚɥɢɫɶ, ɜ ɫɪɚɜɧɟɧɢɢ ɫ 

ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɨɣ. 
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Ⱥɜɬɨɪɟɮɟɪɚɬ 

 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ: «Ɉɫɨɛɟɧɧɨɫɬɢ 
ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɩɪɢ 
ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢɹ» ɫɨɞɟɪɠɢɬ 48 
ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 11 ɢɥɥɸɫɬɪɚɰɢɣ, 2 ɬɚɛɥɢɰɵ ɢ 50 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɆɇɈɀȿɋɌȼȿɇɇȺə ɆɂȿɅɈɆȺ, ɇȿɃɌɊɈɎɂɅɖɇɕȿ 
ȽɊȺɇɍɅɈɐɂɌɕ, ȼɇȿɄɅȿɌɈɑɇɕȿ ɇȿɃɌɊɈɎɂɅɖɇɕȿ ɅɈȼɍɒɄɂ, 
ɆȿɌɈȾ ɏȿɆɂɅɘɆɂɇȿɋɐȿɇɐɂɂ. 

ɐɟɥɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ:ɢɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ 
ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɩɪɢ 
ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢɹ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: 
1. ɂɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɫɩɨɧɬɚɧɧɨɣ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɣ 

ɚɤɬɢɜɧɨɫɬɢɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɩɪɢ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɟ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢɹ. 

2. ɂɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ 
ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɣɚɤɬɢɜɧɨɫɬɢ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɩɪɢ 
ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢɹ. 

3. ɂɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɫɩɨɧɬɚɧɧɨɣ ɢ ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ 
ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɢ ɩɨɪɚɠɟɧɢɹ ɩɨɱɟɤ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɜ ɬɨɦ, ɱɬɨ, ɧɟɫɦɨɬɪɹ ɧɚ 
ɫɨɜɪɟɦɟɧɧɵɟ ɫɩɨɫɨɛɵ ɬɟɪɚɩɢɢ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɭɜɟɥɢɱɟɧɢɸ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢ ɩɨɜɵɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ ɛɨɥɶɧɵɯ ɦɧɨɠɟɫɬɜɟɧɧɨɣ 
ɦɢɟɥɨɦɨɣ, ɭɫɩɟɯɢ ɜ ɥɟɱɟɧɢɢ ɷɬɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ ɞɚɥɟɤɢ ɨɬ ɭɪɨɜɧɹ, 
ɞɨɫɬɢɝɧɭɬɨɝɨ ɜ ɨɬɧɨɲɟɧɢɢ ɞɪɭɝɢɯ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ ɨɩɭɯɨɥɟɣ ɤɪɨɜɟɬɜɨɪɧɨɣ 
ɫɢɫɬɟɦɵ. Ɋɚɧɧɹɹ ɞɢɚɝɧɨɫɬɢɤɚ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɵ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ 
ɤɥɸɱɟɜɵɦ ɦɨɦɟɧɬɨɦ ɜ ɩɪɨɮɢɥɚɤɬɢɤɟ ɫɦɟɪɬɧɨɫɬɢ ɷɬɨɝɨ ɨɩɚɫɧɨɝɨ 
ɡɚɛɨɥɟɜɚɧɢɹ.  
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Abstract 

 

Master's thesis: "Features of the chemiluminescence activity of neutrophils 

in multiple myeloma depending on the stage of the disease" contains 48 pages of a 

text document, 11 illustrations, 2 tables and 50 references. 

MULTIPLE MYELOMA, NEUTROPHILIC GRANULOCYTES, 

NEUTROPHIL EXTRACELLULAR TRAPS, THE METHOD OF 

CHEMILUMINESCENCE. 

The purpose of the thesis: to study the features of the chemiluminescent 

activity of neutrophils in multiple myeloma depending on the stage of the disease. 

Objectives of the study: 

1. To study the features of spontaneous chemiluminescence activity of 

neutrophil granulocytes in multiple myeloma depending on the stage of the 

disease. 

2. To study the features of induced chemiluminescent activity of neutrophil 

granulocytes in multiple myeloma depending on the stage of the disease. 

3. To study the features of spontaneous and induced chemiluminescent 

activity of neutrophil granulocytes depending on the stage of kidney damage. 

The relevance of the thesis is that despite the modern methods of therapy, 

contributing to the increase in the duration and quality of life of patients with 

multiple myeloma, advances in the treatment of this disease are far from the level 

achieved with regard to other malignant tumors of the hematopoietic system. Early 

diagnosis of multiple myeloma may be a key factor in preventing the mortality of 

this dangerous disease. 
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ȼȼȿȾȿɇɂȿ 
 

Ɇɧɨɠɟɫɬɜɟɧɧɚɹ ɦɢɟɥɨɦɚ - ɷɬɨ ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɟ 

ɥɢɦɮɨɩɪɨɥɢɮɟɪɚɬɢɜɧɨɟ ɡɚɛɨɥɟɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɷɤɫɩɚɧɫɢɟɣ 

ɤɥɨɧɚ ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɩɥɚɡɦɚɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ ɜ ɤɨɫɬɧɵɣ ɦɨɡɝ, ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɨɫɬɟɨɥɢɬɢɱɟɫɤɨɦɭ ɪɚɡɪɭɲɟɧɢɸ ɤɨɫɬɟɣ, ɝɢɩɟɪɤɚɥɶɰɟɦɢɢ, 

ɩɨɱɟɱɧɨɣ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ ɢ ɞɪɭɝɢɦ ɬɢɩɚɦ ɧɚɪɭɲɟɧɢɣ [1]. ɏɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɦɧɨɠɟɫɬɜɟɧɧɚɹ ɦɢɟɥɨɦɚ ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɣ ɨɩɭɯɨɥɟɜɨɣ ɩɪɨɥɢɮɟɪɚɰɢɟɣ 

ɩɥɚɡɦɚɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ ɨɞɧɨɝɨ ɤɥɨɧɚ ɫ ɝɢɩɟɪɩɪɨɞɭɤɰɢɟɣ ɦɨɧɨɤɥɨɧɚɥɶɧɨɝɨ 

ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɚ (IgG, IgA, IgD ɥɢɛɨ IgE) ɢ/ɢɥɢ ɫɜɨɛɨɞɧɵɯ ɦɨɧɨɤɥɨɧɚɥɶɧɵɯ 

ɥɟɝɤɢɯ ɰɟɩɟɣ ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ [2]. 

ɉɪɟɨɛɥɚɞɚɸɳɚɹ ɥɨɤɚɥɢɡɚɰɢɹ ɆɆ-ɤɥɟɬɨɤ ɜ ɤɨɫɬɧɨɦ ɦɨɡɝɟ ɹɜɥɹɟɬɫɹ 

ɝɥɚɜɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɷɬɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ. ɉɟɪɟɤɪɟɫɬɧɵɟ ɦɟɯɚɧɢɡɦɵ 

ɦɟɠɞɭ ɤɥɟɬɤɚɦɢ MM ɢ ɫɬɪɨɦɚɥɶɧɵɦɢ ɤɥɟɬɤɚɦɢ ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ 

ɩɨɞɞɟɪɠɢɜɚɸɬ ɥɟɤɚɪɫɬɜɟɧɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɦɢɝɪɚɰɢɸ, ɩɪɨɥɢɮɟɪɚɰɢɸ ɢ 

ɜɵɠɢɜɚɧɢɟ ɤɥɟɬɨɤ MM, ɚ ɬɚɤɠɟ ɚɧɝɢɨɝɟɧɟɡ ɢ ɨɫɬɟɨɤɥɚɫɬɨɝɟɧɟɡ [3]. 

Ɇɧɨɠɟɫɬɜɟɧɧɚɹ ɦɢɟɥɨɦɚ ɫɨɫɬɚɜɥɹɟɬ 13% ɨɬ ɜɫɟɯ ɝɟɦɨɛɥɚɫɬɨɡɨɜ 

(ɧɟɨɩɥɚɫɬɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ ɤɪɨɜɟɬɜɨɪɧɨɣ ɢ ɥɢɦɮɚɬɢɱɟɫɤɨɣ ɬɤɚɧɢ) ɢ 1% 

ɨɬ ɜɫɟɯ ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ ɜ ɰɟɥɨɦ [4,5]. 

ɇɟɣɬɪɨɮɢɥɶɧɵɟ ɝɪɚɧɭɥɨɰɢɬɵ ɹɜɥɹɸɬɫɹ ɤɥɸɱɟɜɵɦɢ ɤɥɟɬɤɚɦɢ 

ɜɨɫɩɚɥɟɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜɵɫɨɤɨɪɟɚɤɬɢɜɧɵɦ ɡɜɟɧɨɦ ɜ ɢɦɦɭɧɧɨɣ 

ɫɢɫɬɟɦɟ. ɇɟɣɬɪɨɮɢɥɵ ɩɟɪɜɵɦɢ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɨɱɚɝ ɜɨɫɩɚɥɟɧɢɹ; 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɬɢɜɨɦɢɤɪɨɛɧɨɣ ɡɚɳɢɬɵ ɨɪɝɚɧɢɡɦɚ ɡɚɜɢɫɢɬ ɨɬ ɢɯ 

ɮɚɝɨɰɢɬɚɪɧɨɣ ɚɤɬɢɜɧɨɫɬɢ [6]. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɨɥɶ ɧɟɣɬɪɨɮɢɥɨɜ ɜ 

ɞɢɧɚɦɢɤɟ ɤɚɧɰɟɪɨɝɟɧɟɡɚ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɫɩɨɪɧɨɣ. ɋ ɨɞɧɨɣ 

ɫɬɨɪɨɧɵ, ɧɚɤɨɩɥɟɧɧɵɟ ɞɚɧɧɵɟ ɞɨɤɚɡɵɜɚɸɬ ɚɤɬɢɜɧɨɟ ɩɪɨɨɩɭɯɨɥɟɜɨɟ ɭɱɚɫɬɢɟ 

ɧɟɣɬɪɨɮɢɥɨɜ ɜ ɩɚɬɨɮɢɡɢɨɥɨɝɢɢ ɪɚɤɚ ɢ ɨɩɭɯɨɥɟɜɨɣ ɩɪɨɝɪɟɫɫɢɢ: ɷɬɨ 

ɫɬɢɦɭɥɹɰɢɹ ɧɟɨɚɧɝɢɨɝɟɧɟɡɚ, ɢɧɜɚɡɢɹ ɨɩɭɯɨɥɢ, ɩɨɞɚɜɥɟɧɢɟ ɮɭɧɤɰɢɣ Ɍ-ɤɥɟɬɨɤ. 

ɋ ɞɪɭɝɨɣ ɠɟ ɫɬɨɪɨɧɵ, ɧɟɣɬɪɨɮɢɥɵ ɦɨɝɭɬ ɛɵɬɶ ɩɨɬɟɧɰɢɚɥɶɧɵɦɢ 

ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɵɦɢ ɷɮɮɟɤɬɨɪɧɵɦɢ ɤɥɟɬɤɚɦɢ. ɐɢɬɨɬɨɤɫɢɱɟɫɤɨɟ ɢ 
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ɚɧɬɢɦɢɤɪɨɛɧɨɟ ɫɨɞɟɪɠɢɦɨɟ ɝɪɚɧɭɥ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɭɧɢɱɬɨɠɟɧɢɹ 

ɧɟɨɩɥɚɡɦɵ. ɏɟɦɨɤɢɧɵ ɢ ɰɢɬɨɤɢɧɵ, ɫɟɤɪɟɬɢɪɭɟɦɵɟ ɧɟɣɬɪɨɮɢɥɶɧɵɦɢ 

ɝɪɚɧɭɥɨɰɢɬɚɦɢ, ɬɚɤɠɟ ɦɨɝɭɬ ɚɤɬɢɜɢɪɨɜɚɬɶ ɞɪɭɝɢɟ ɷɮɮɟɤɬɨɪɧɵɟ 

ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɵɟ ɤɥɟɬɤɢ [7]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶɸ ɧɚɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɢɥɨɫɶ ɢɡɭɱɢɬɶ 

ɨɫɨɛɟɧɧɨɫɬɢ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ 

ɩɪɢ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢɹ. 

ɂɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ, ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 

 ɂɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɫɩɨɧɬɚɧɧɨɣ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 

ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɩɪɢ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢɹ. 

 ɂɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɣ 

ɚɤɬɢɜɧɨɫɬɢ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɩɪɢ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɟ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢɹ. 

 ɂɡɭɱɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɫɩɨɧɬɚɧɧɨɣ ɢ ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ 

ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɢ ɩɨɪɚɠɟɧɢɹ ɩɨɱɟɤ. 
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1 ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 
 

1.1 Ɇɧɨɠɟɫɬɜɟɧɧɚɹ ɦɢɟɥɨɦɚ – ɨɫɧɨɜɧɵɟ ɤɥɢɧɢɤɨ- 
ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 

 

1.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ 
 

Ɇɧɨɠɟɫɬɜɟɧɧɚɹ ɦɢɟɥɨɦɚ (MM) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɪɟɥɭɸ B-

ɤɥɟɬɨɱɧɭɸ ɡɥɨɤɚɱɟɫɬɜɟɧɧɭɸ ɨɩɭɯɨɥɶ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɭɸɫɹ ɦɨɧɨɤɥɨɧɚɥɶɧɵɦ 

ɪɚɫɲɢɪɟɧɢɟɦ ɩɥɚɡɦɚɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ ɜ ɤɨɫɬɧɨɦ ɦɨɡɝɟ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɪɚɡɪɭɲɟɧɢɸ ɤɨɫɬɧɨɣ ɬɤɚɧɢ ɢ ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ [8]. ɉɪɟɞɲɟɫɬɜɭɟɬ ɷɬɨɦɭ 

ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɦɭ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɨɦɭ ɡɚɛɨɥɟɜɚɧɢɸ ɩɪɨɝɪɟɫɫɢɪɭɸɳɟɟ 

ɜɨɡɪɚɫɬɧɨɟ ɩɪɟɞɪɚɤɨɜɨɟ ɫɨɫɬɨɹɧɢɟ, ɢɡɜɟɫɬɧɨɟ ɤɚɤ ɦɨɧɨɤɥɨɧɚɥɶɧɚɹ 

ɝɚɦɦɨɩɚɬɢɹ ɧɟɨɩɪɟɞɟɥёɧɧɨɝɨ ɡɧɚɱɟɧɢɹ [9]. 

Ɇɧɨɠɟɫɬɜɟɧɧɚɹ ɦɢɟɥɨɦɚ ɫɱɢɬɚɟɬɫɹ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɥɢɦɮɨɩɪɨɥɢɮɟɪɚɬɢɜɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. ɉɨɜɪɟɠɞɟɧɢɟ 

ɨɪɝɚɧɨɜ ɩɪɢ ɆɆ ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫɧɵɦ ɢ ɜɤɥɸɱɚɟɬ ɭɝɧɟɬɟɧɢɟ ɤɨɫɬɧɨɝɨ 

ɦɨɡɝɚ, ɞɟɫɬɪɭɤɰɢɸ ɤɨɫɬɟɣ ɢ ɩɨɱɟɱɧɭɸ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ, ɱɬɨ ɦɨɠɟɬ ɫɬɚɬɶ 

ɩɪɢɱɢɧɨɣ ɧɚɪɭɲɟɧɢɹ ɮɢɡɢɱɟɫɤɨɣ, ɩɫɢɯɢɱɟɫɤɨɣ ɢ ɫɨɰɢɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 

ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ [10]. 

 

1.1.2 ɗɩɢɞɟɦɢɨɥɨɝɢɹ 
 

Ɇɧɨɠɟɫɬɜɟɧɧɚɹ ɦɢɟɥɨɦɚ ɜɯɨɞɢɬ ɜ ɱɢɫɥɨ ɦɧɨɝɨɤɪɚɬɧɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ 

ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɫɢɫɬɟɦɵ ɤɪɨɜɢ (13% ɨɬ ɜɫɟɯ ɝɟɦɨɛɥɚɫɬɨɡɨɜ). 

ɗɬɚ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 4-6 ɫɥɭɱɚɟɜ ɧɚ 100 000 ɧɚɫɟɥɟɧɢɹ. ɋɦɟɪɬɧɨɫɬɶ 

ɩɪɢ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɟ ɜɵɫɨɤɚ, ɚ ɜɨɡɪɚɫɬ ɩɚɰɢɟɧɬɨɜ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɢɢ 

ɞɢɚɝɧɨɡɚ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 65 ɞɨ 70 ɥɟɬ. Ⱦɥɹ ɛɨɥɶɧɵɯ, ɩɨɥɭɱɢɜɲɢɯ ɥɟɱɟɧɢɟ, 

ɜɵɠɢɜɚɟɦɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 18 ɞɨ 62 ɦɟɫɹɰɟɜ, ɞɥɹ ɩɚɰɢɟɧɬɨɜ, ɧɟ ɩɨɥɭɱɚɜɲɢɯ 

ɥɟɱɟɧɢɟ – ɞɨ 12 ɦɟɫɹɰɟɜ [11]. ȿɠɟɝɨɞɧɨ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɨɤɨɥɨ 86 000 ɧɨɜɵɯ 

ɫɥɭɱɚɟɜ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɵ, ɢ 63 000 ɫ ɥɟɬɚɥɶɧɵɦ ɢɫɯɨɞɨɦ [5]. 
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Ƚɟɨɝɪɚɮɢɱɟɫɤɢ ɆɆ ɲɢɪɨɤɨ ɜɚɪɶɢɪɭɟɬ ɜ ɪɚɡɧɵɯ ɪɟɝɢɨɧɚɯ ɦɢɪɚ ɢ 

ɦɚɤɫɢɦɚɥɶɧɚ ɜ ɢɧɞɭɫɬɪɢɚɥɢɡɨɜɚɧɧɵɯ ɪɚɣɨɧɚɯ Ⱥɜɫɬɪɚɥɢɢ, ɋɟɜɟɪɧɨɣ 

Ⱥɦɟɪɢɤɢ, ɇɨɜɨɣ Ɂɟɥɚɧɞɢɢ ɢ ȿɜɪɨɩɵ. ȼ ɫɬɪɚɧɚɯ ȼɨɫɬɨɱɧɨɣ Ⱥɡɢɢ, ɨɫɨɛɟɧɧɨ ɜ 

əɩɨɧɢɢ, ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɧɢɡɨɤ ɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 1,2 ɫɥɭɱɚɹ ɧɚ 100 ɬɵɫ. 

ɧɚɫɟɥɟɧɢɹ ɜ ɝɨɞ. Ʉɢɬɚɣ (1,3), Ɍɚɣɜɚɧɶ (1,8) ɢ ɘɠɧɚɹ Ʉɨɪɟɹ (1,4) ɨɬɧɨɫɹɬɫɹ ɤ 

ɫɬɪɚɧɚɦ ɫ ɧɢɡɤɨɣ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ Ɇɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɨɣ [12]. ȼ ɋɒȺ 

ɡɚɛɨɥɟɜɚɧɢɟ ɞɢɚɝɧɨɫɬɢɪɭɟɬɫɹ ɭ ɛɨɥɟɟ 30 000 ɱɟɥɨɜɟɤ ɟɠɟɝɨɞɧɨ, ɱɬɨ ɩɪɢɜɨɞɢɬ 

ɤ 12 000 ɫɥɭɱɚɹɦ ɫɦɟɪɬɢ [13]. ȼ Ɋɨɫɫɢɢ ɛɵɥɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɜɫɟɝɨ 2723 

ɩɟɪɜɢɱɧɵɯ ɫɥɭɱɚɟɜ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɵ, ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 1,9 

ɧɚ 100 ɬɵɫ. ɧɚɫɟɥɟɧɢɹ [14]. ɉɨ ɞɪɭɝɢɦ ɞɚɧɧɵɦ ɫɪɟɞɧɹɹ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ MM 

ɩɨ Ɋɨɫɫɢɢ, ɜ ɰɟɥɨɦ, ɪɚɜɧɹɟɬɫɹ 1,2 ɫɥɭɱɚɹ ɧɚ 100 ɬɵɫ. ɧɚɫɟɥɟɧɢɹ ɜ ɝɨɞ [12].  

Ɏɢɤɫɢɪɭɸɬɫɹ ɡɧɚɱɢɦɵɟ ɪɚɡɥɢɱɢɹ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɨɫɬɢ ɆɆ ɫɪɟɞɢ 

ɥɸɞɟɣ ɪɚɡɥɢɱɧɵɯ ɪɚɫ. Ɂɚɛɨɥɟɜɚɧɢɟ ɱɚɳɟ ɜɫɬɪɟɱɚɟɬɫɹ ɭ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ 

ɧɟɝɪɨɢɞɧɨɣ ɪɚɫɵ (ɞɨ 18,2 ɧɚ 100 000 ɬɵɫ. ɧɚɫɟɥɟɧɢɹ) [15]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭ 

ɦɭɠɱɢɧ-ɚɮɪɨɚɦɟɪɢɤɚɧɰɟɜ ɜ ɋɒȺ ɩɨɤɚɡɚɬɟɥɶ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɞɨɫɬɢɝɚɟɬ 10,8 

ɧɚ 100 ɬɵɫ., ɭ ɛɟɥɵɯ ɦɭɠɱɢɧ - 5,3 ɧɚ 100 ɬɵɫ. ɧɚɫɟɥɟɧɢɹ ɜ ɝɨɞ. ɍ ɠɟɧɳɢɧ 

ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɪɚɜɟɧ 7,2 ɢ 3,3 ɫɥɭɱɚɟɜ ɧɚ 100 ɬɵɫ. ɧɚɫɟɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɨɤɚɡɚɬɟɥɶ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɜ əɩɨɧɢɢ, Ʉɢɬɚɟ ɢ ɋɢɧɝɚɩɭɪɟ ɧɟ ɩɪɟɜɵɲɚɟɬ 1,5 

ɧɚ 100 ɬɵɫɹɱ ɧɚɫɟɥɟɧɢɹ, ɪɢɫɤ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɡɚɛɨɥɟɜɚɧɢɹ ɤɪɚɣɧɟ ɧɢɡɨɤ [16]. 

 

1.1.3 ɗɬɢɨɥɨɝɢɹ 
 

ɗɬɢɨɥɨɝɢɹ ɆɆ ɞɨ ɫɢɯ ɩɨɪ ɨɫɬɚёɬɫɹ ɧɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ. Ʉ ɜɨɡɦɨɠɧɵɦ 

ɷɬɢɨɥɨɝɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬ ɬɚɤɢɟ ɤɪɢɬɟɪɢɢ, ɤɚɤ ɜɨɡɪɚɫɬ (ɩɚɰɢɟɧɬɵ 65 

ɥɟɬ ɢ ɫɬɚɪɲɟ), ɩɨɥ (ɦɭɠɱɢɧɵ ɩɨɞɜɟɪɝɚɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟɦɭ ɪɢɫɤɭ, 

ɱɟɦ ɠɟɧɳɢɧɵ), ɪɚɫɚ (ɛɨɥɟɟ ɜɨɫɩɪɢɢɦɱɢɜɵ ɤ ɡɚɛɨɥɟɜɚɧɢɸ ɩɪɟɞɫɬɚɜɢɬɟɥɢ 

ɧɟɝɪɨɢɞɧɨɣ ɪɚɫɵ), ɝɟɧɟɬɢɱɟɫɤɚɹ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶ, ɨɠɢɪɟɧɢɟ/ 

ɢɡɛɵɬɨɱɧɵɣ ɜɟɫ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɟ ɡɚɛɨɥɟɜɚɧɢɹ ɩɥɚɡɦɚɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ [17]. 

ɂɨɧɢɡɢɪɭɸɳɚɹ ɪɚɞɢɚɰɢɹ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɧɚɢɛɨɥɟɟ ɞɨɩɭɫɬɢɦɵɦ 

ɮɚɤɬɨɪɨɦ ɪɢɫɤɚ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɵ, ɩɨɷɬɨɦɭ ɭ ɥɸɞɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɜ 
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ɚɬɨɦɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢɥɢ ɩɟɪɟɠɢɜɲɢɯ ɚɬɨɦɧɨɟ ɛɨɦɛɚɪɞɢɪɨɜɚɧɢɟ 

ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɜɵɲɟɧɧɚɹ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ [18]. 

 

1.1.4 ɉɚɬɨɝɟɧɟɡ 
 

ȼɨɡɧɢɤɚɟɬ ɦɧɨɠɟɫɬɜɟɧɧɚɹ ɦɢɟɥɨɦɚ ɧɚ ɭɪɨɜɧɟ ɪɚɧɧɢɯ 

ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɜ ȼ-ɥɢɦɮɨɰɢɬɨɜ; ɦɨɧɨɤɥɨɧɚɥɶɧɵɣ ɩɭɥ ɩɨɬɨɦɤɨɜ ɩɟɪɜɢɱɧɨ 

ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɧɧɨɣ ɤɥɟɬɤɢ ɫɨɯɪɚɧɹɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɸ 

ɞɨ ɡɚɜɟɪɲɚɸɳɟɝɨ ɷɬɚɩɚ – ɩɥɚɡɦɚɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ. Ʉɥɟɬɤɢ ɭɬɪɚɱɢɜɚɸɬ 

ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɢɟ ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɵ ɩɨ ɦɟɪɟ ɫɨɡɪɟɜɚɧɢɹ, ɬɟɦ ɧɟ ɦɟɧɟɟ ɷɬɢ 

ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɵ ɜɨɡɧɢɤɚɸɬ ɧɚ ɢɯ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɦɟɦɛɪɚɧɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɷɬɢ ɤɥɟɬɤɢ ɩɪɟɨɛɪɚɡɨɜɵɜɚɸɬɫɹ ɜ ɩɨɥɧɨɫɬɶɸ ɡɪɟɥɵɟ ɩɥɚɡɦɚɬɢɱɟɫɤɢɟ ɤɥɟɬɤɢ, 

ɬɟɪɹɸɳɢɟ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɵ. Ɇɟɠɞɭ ɬɟɦ, ɨɧɢ ɦɨɝɭɬ 

ɫɟɤɪɟɬɢɪɨɜɚɬɶ ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɥɚɫɫɚ ɜ ɦɟɠɤɥɟɬɨɱɧɭɸ 

ɫɪɟɞɭ. ɉɪɨɰɟɫɫ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ȼ-ɤɥɟɬɨɤ ɩɪɟɞɲɟɫɬɜɟɧɧɢɰ ɜ ɡɪɟɥɵɟ ɤɥɟɬɤɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɟɪɢɹɦɢ ɩɟɪɟɫɬɪɨɟɤ ɫɟɝɦɟɧɬɨɜ ɝɟɧɨɜ ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ, 

ɬɚɤ ɢ ɨɛɪɟɬɟɧɢɟɦ, ɢ ɥɢɲɟɧɢɟɦ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɦɚɪɤɟɪɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɷɬɚɩɨɜ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ. Ɂɪɟɥɵɟ ɩɥɚɡɦɚɬɢɱɟɫɤɢɟ 

ɤɥɟɬɤɢ ɭɬɪɚɱɢɜɚɸɬ ȼ-ɤɥɟɬɨɱɧɵɟ ɚɧɬɢɝɟɧɵ ɢ ɩɪɢɨɛɪɟɬɚɸɬ ɚɧɬɢɝɟɧ CD38[19]. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɜɚɠɧɨɝɨ ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɝɨ ɦɚɪɤɟɪɚ 

ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ ɩɥɚɡɦɚɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ - CD138 (ɫɢɧɞɟɤɚɧ-1). Ɉɧ ɫɩɨɫɨɛɟɧ 

ɭɫɢɥɢɜɚɬɶ ɚɞɝɟɡɢɸ ɦɢɟɥɨɦɧɵɯ ɤɥɟɬɨɤ ɤ ɫɬɪɨɦɟ ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ, ɚ ɬɚɤɠɟ 

ɫɬɢɦɭɥɢɪɨɜɚɬɶ ɚɧɝɢɨɝɟɧɟɡ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɪɨɫɬɚ ɢ ɦɟɬɚɫɬɚɡɢɪɨɜɚɧɢɹ 

ɨɩɭɯɨɥɢ [11]. Ƚɟɧɵ, ɤɨɬɨɪɵɟ ɤɨɞɢɪɭɸɬ ɫɢɧɬɟɡ ɥёɝɤɢɯ ɢ ɬɹɠёɥɵɯ ɰɟɩɟɣ 

ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ, ɥɨɤɚɥɢɡɨɜɚɧɵ ɜ 14 ɯɪɨɦɨɫɨɦɟ (ɞɥɹ ɬɹɠёɥɵɯ ɰɟɩɟɣ), ɚ 

ɬɚɤɠɟ ɜɨ 2 ɢ 22 ɯɪɨɦɨɫɨɦɟ (ɞɥɹ ɥёɝɤɢɯ ɰɟɩɟɣ ț, Ȝ) [19]. ɂɫɯɨɞɹ ɢɡ ɜɫɟɝɨ ɷɬɨɝɨ 

ɦɧɨɠɟɫɬɜɟɧɧɚɹ ɦɢɟɥɨɦɚ ɫɱɢɬɚɟɬɫɹ ɨɱɟɧɶ ɨɩɚɫɧɵɦ ɡɚɛɨɥɟɜɚɧɢɟɦ. 
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1.1.5 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ 

 

Ɇɨɪɮɨɥɨɝɢɱɟɫɤɢɦ ɫɭɛɫɬɪɚɬɨɦ ɆɆ ɹɜɥɹɸɬɫɹ ɩɥɚɡɦɚɬɢɱɟɫɤɢɟ ɤɥɟɬɤɢ, 

ɩɪɨɞɭɰɢɪɭɸɳɢɟ ɦɨɧɨɤɥɨɧɚɥɶɧɵɣ ɢɦɦɭɧɨɝɥɨɛɭɥɢɧ ɢ/ɢɥɢ ɥɟɝɤɢɟ ɰɟɩɢ 

ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɟɤɪɟɬɢɪɭɟɦɨɝɨ 

ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɚ ɢɥɢ ɥёɝɤɢɯ ɰɟɩɟɣ ɜɵɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɵ ɦɢɟɥɨɦɵ 

[20]: 

• G-ɦɢɟɥɨɦɭ (ɜ 60 – 64% ɫɥɭɱɚɟɜ ɡɚɛɨɥɟɜɚɧɢɹ); 

• A-ɦɢɟɥɨɦɭ (12, 4 – 15%); 

• ɦɢɟɥɨɦɭ Ȼɟɧɫ-Ⱦɠɨɧɫɚ (16 – 18%); 

• M- D- E- ɦɢɟɥɨɦɭ, ɧɟɫɟɤɪɟɬɢɪɭɸɳɭɸ ɮɨɪɦɭ ɦɢɟɥɨɦɵ (ɦɟɧɟɟ 

3%); 

• ɞɢɤɥɨɧɨɜɭɸ ɦɢɟɥɨɦɭ (1 – 3,8%). 

ɆɆ ɞɟɥɢɬɫɹ ɧɚ ɫɬɚɞɢɢ ɢ ɩɨɞɫɬɚɞɢɢ, ɢ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɢɫɬɟɦɚ, ɩɪɟɞɥɨɠɟɧɧɚɹ ȼ. G. M. Durie ɢ S. E. Salmon (1975). 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɨɛ ɨɩɭɯɨɥɟɜɨɣ ɩɪɨɝɪɟɫɫɢɢ ɢ 

ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɦɚɫɫɨɣ ɨɩɭɯɨɥɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɩɨ ɩɪɨɞɭɤɰɢɢ 

ɩɚɪɚɩɪɨɬɟɢɧɚ, ɤɥɢɧɢɱɟɫɤɢɦɢ ɩɪɨɹɜɥɟɧɢɹɦɢ ɢ ɩɪɨɝɧɨɡɨɦ ɭ ɛɨɥɶɧɵɯ ɫ 

ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɨɣ [18]. 

I ɫɬɚɞɢɹ ɡɚɛɨɥɟɜɚɧɢɹ: 

- Ɇɚɫɫɚ ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɨɤ ɫɨɫɬɚɜɥɹɟɬ <600 ɝ/ɦ2;  

- Ƚɟɦɨɝɥɨɛɢɧ> 100 ɝ/ɥ; 

- ɍɪɨɜɟɧɶ ɤɚɥɶɰɢɹ ɜ ɫɵɜɨɪɨɬɤɟ <2,88 ɦɦɨɥɶ/ɥ; 

- Ɋɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢ ɧɨɪɦɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ ɤɨɫɬɢ ɢɥɢ ɬɨɥɶɤɨ ɨɞɢɧ 

ɫɨɥɢɬɚɪɧɵɣ ɨɱɚɝ ɞɟɫɬɪɭɤɰɢɢ; 

- ɇɢɡɤɚɹ ɫɬɟɩɟɧɶ ɩɪɨɞɭɤɰɢɢ ɦɨɧɨɤɥɨɧɚɥɶɧɨɝɨ ɩɪɨɬɟɢɧɚ (Ig G ɩɪɢ G-

ɦɢɟɥɨɦɟ <50 ɝ/ɥ; Ig Ⱥ ɩɪɢ Ⱥ-ɦɢɟɥɨɦɟ <30 ɝ/ɥ); 

- ɉɪɨɬɟɢɧɭɪɢɹ Ȼɟɧɫ-Ⱦɠɨɧɫɚ <4 ɝ/24 ɱ. 
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II  ɫɬɚɞɢɹ ɡɚɛɨɥɟɜɚɧɢɹ (ɩɨɤɚɡɚɬɟɥɢ ɧɟ ɭɤɥɚɞɵɜɚɸɳɢɟɫɹ ɧɢ ɜ I, ɧɢ ɜ III  

ɫɬɚɞɢɸ ɡɚɛɨɥɟɜɚɧɢɹ):  

- ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɪɨɞɭɤɰɢɢ Ɇ-ɤɨɦɩɨɧɟɧɬɚ, ɦɚɫɫɚ ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɨɤ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ 600-1200 ɝ/ɦ2; 

III  ɫɬɚɞɢɹ ɡɚɛɨɥɟɜɚɧɢɹ: 

- Ɇɢɟɥɨɦɧɨɤɥɟɬɨɱɧɚɹ ɦɚɫɫɚ ɩɪɟɜɵɲɚɟɬ 1200 ɝ/ɦ2; 

- Ƚɟɦɨɝɥɨɛɢɧ <85 ɝ/ɥ; 

- ɍɪɨɜɟɧɶ ɤɚɥɶɰɢɹ ɜ ɫɵɜɨɪɨɬɤɟ >2,88 ɦɦɨɥɶ/ɥ; 

- Ɇɧɨɠɟɫɬɜɟɧɧɵɟ ɨɱɚɝɢ ɞɟɫɬɪɭɤɰɢɢ ɜ ɤɨɫɬɹɯ ɫɤɟɥɟɬɚ; 

- ȼɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɩɪɨɞɭɤɰɢɢ ɦɨɧɨɤɥɨɧɚɥɶɧɨɝɨ ɩɪɨɬɟɢɧɚ (Ig G ɩɪɢ G-

ɦɢɟɥɨɦɟ >70 ɝ/ɥ; Ig Ⱥ ɩɪɢ Ⱥ-ɦɢɟɥɨɦɟ >50 ɝ/ɥ); 

- ɉɪɨɬɟɢɧɭɪɢɹ Ȼɟɧɫ-Ⱦɠɨɧɫɚ >12 ɝ/24 ɱ. 

Ɂɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɩɨɱɟɤ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɩɨɞɝɪɭɩɩɵ Ⱥ ɢ Ȼ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɪɨɜɧɹ ɤɪɟɚɬɢɧɢɧɚ ɫɵɜɨɪɨɬɤɢ ɤɪɨɜɢ: 

- Ⱥ – ɧɨɪɦɚɥɶɧɚɹ ɮɭɧɤɰɢɹ ɩɨɱɟɤ (ɭɪɨɜɟɧɶ ɤɪɟɚɬɢɧɢɧɚ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ 

<180 ɦɦɨɥɶ/ɥ); 

- ȼ – ɮɭɧɤɰɢɹ ɩɨɱɟɤ ɧɚɪɭɲɟɧɚ (ɭɪɨɜɟɧɶ ɤɪɟɚɬɢɧɢɧɚ ɜ ɫɵɜɨɪɨɬɤɟ>180 

ɦɦɨɥɶ/ɥ). 

 

1.1.6 Ʉɥɢɧɢɤɚ 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫɢɦɩɬɨɦɚɬɢɤɚ Ɇɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɵ ɢɧɮɢɥɶɬɪɚɰɢɟɣ 

ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ ɤɥɨɧɚɥɶɧɵɦɢ ɩɥɚɡɦɚɬɢɱɟɫɤɢɦɢ ɤɥɟɬɤɚɦɢ ɢ ɨɪɝɚɧɧɵɦɢ 

ɩɨɜɪɟɠɞɟɧɢɹɦɢ, ɨɯɜɚɬɵɜɚɸɳɢɦɢ ɤɨɫɬɧɭɸ ɛɨɥɟɡɧɶ, ɧɚɪɭɲɟɧɢɹ ɢɦɦɭɧɧɨɣ 

ɫɢɫɬɟɦɵ ɢ ɞɢɫɮɭɧɤɰɢɸ ɩɨɱɟɤ. Ɂɚɛɨɥɟɜɚɧɢɟ ɜ 10-20% ɫɥɭɱɚɟɜ ɧɨɫɢɬ 

ɛɟɫɫɢɦɩɬɨɦɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɩɪɨɹɜɥɹɟɬɫɹ ɫɥɭɱɚɣɧɨ ɩɪɢ ɩɥɚɧɨɜɵɯ 

ɨɛɫɥɟɞɨɜɚɧɢɹɯ, ɤɨɝɞɚ ɜ ɦɨɱɟ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɜɵɫɨɤɚɹ ɋɈɗ ɢɥɢ ɛɟɥɨɤ. 

Ɍɢɩɢɱɧɵɦɢ ɤɥɢɧɢɱɟɫɤɢɦɢ ɩɪɢɡɧɚɤɚɦɢ ɆɆ ɫɱɢɬɚɸɬɫɹ [19]: 

- Ƚɢɩɟɪɤɚɥɶɰɢɟɦɢɹ (ɩɨɥɢɭɪɢɹ, ɩɨɥɢɞɢɩɫɢɹ, ɬɨɲɧɨɬɚ, ɪɜɨɬɚ); 

- Ⱥɦɢɥɨɢɞɨɡ (ɩɟɪɢɮɟɪɢɱɟɫɤɚɹ ɧɟɣɪɨɩɚɬɢɹ, ɨɬɟɤɢ, ɨɪɝɚɧɨɦɟɝɚɥɢɹ); 
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- Ʉɨɫɬɧɚɹ ɛɨɥɟɡɧɶ (ɛɨɥɶ ɜ ɤɨɫɬɹɯ, ɩɟɪɟɥɨɦɵ ɤɨɫɬɟɣ ɫɤɟɥɟɬɚ, 

ɪɚɞɢɤɭɥɹɪɧɚɹ ɛɨɥɶ); 

- ɋɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɧɨɪɦɚɥɶɧɵɯ ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ (ɱɚɫɬɵɟ 

ɢɧɮɟɤɰɢɢ, ɩɧɟɜɦɨɧɢɢ); 

- ɋɢɧɞɪɨɦ ɝɢɩɟɪɜɹɡɤɨɫɬɢ (ɨɞɵɲɤɚ, ɬɪɚɧɡɢɬɨɪɧɵɟ ɢɲɟɦɢɱɟɫɤɢɟ 

ɚɬɚɤɢ, ɬɪɨɦɛɨɡ ɝɥɭɛɨɤɢɯ ɜɟɧ, ɤɪɨɜɨɢɡɥɢɹɧɢɟ ɜ ɫɟɬɱɚɬɤɭ ɝɥɚɡ, 

ɧɨɫɨɜɵɟ ɤɪɨɜɨɬɟɱɟɧɢɹ); 

- ɂɧɮɢɥɶɬɪɚɰɢɹ ɦɢɟɥɨɦɧɵɦɢ ɤɥɟɬɤɚɦɢ ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ (ɚɧɟɦɢɹ, 

ɝɟɦɨɪɪɚɝɢɱɟɫɤɢɣ ɫɢɧɞɪɨɦ); 

- ɉɨɱɟɱɧɚɹ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ (ɬɨɲɧɨɬɚ, ɪɜɨɬɚ, ɧɟɞɨɦɨɝɚɧɢɟ, 

ɫɥɚɛɨɫɬɶ); 

- Ʉɪɢɨɝɥɨɛɭɥɢɧɟɦɢɹ (ɋɢɧɞɪɨɦ Ɋɟɣɧɨ, ɚɤɪɨɰɢɚɧɨɡ). 

ɉɟɪɟɱɟɧɶ ɥɨɤɚɥɢɡɚɰɢɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɆɆ ɲɢɪɨɤ; ɜ ɧɟɝɨ ɜɯɨɞɹɬ 

ɩɨɪɚɠɟɧɢɹ ɤɨɠɢ, ɦɨɥɨɱɧɵɯ ɠɟɥɟɡ, ɪɟɬɢɤɭɥɨ-ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ ɫɢɫɬɟɦɵ, 

ɰɟɧɬɪɚɥɶɧɨɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ, ɨɪɛɢɬɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪ, ɥɟɝɤɢɯ, ɩɥɟɜɪɵ, 

ɥɢɦɮɚɬɢɱɟɫɤɢɯ ɭɡɥɨɜ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɨɜ ɛɪɸɲɧɨɣ ɩɨɥɨɫɬɢ ɢ ɡɚɛɪɸɲɢɧɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ. ȼɧɟɤɨɫɬɧɚɹ ɩɥɚɡɦɨɰɢɬɚɪɧɚɹ ɢɧɮɢɥɶɬɪɚɰɢɹ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ 

ɫɥɭɱɚɟɜ, ɩɪɢɧɚɞɥɟɠɢɬ ɤ ɩɨɪɚɠɟɧɢɹɦ ɜɟɪɯɧɢɯ ɞɵɯɚɬɟɥɶɧɵɯ ɩɭɬɟɣ [15]. 

Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɢ ɬɹɠёɥɵɯ ɭɫɭɝɭɛɥɟɧɢɣ ɆɆ 

ɹɜɥɹɟɬɫɹ ɩɨɱɟɱɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ. ȼɫɬɪɟɱɚɟɦɨɫɬɶ ɯɪɨɧɢɱɟɫɤɨɣ ɛɨɥɟɡɧɢ ɩɨɱɟɤ 

ɩɪɢ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɟ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 20 ɞɨ 50% [21]. 

 

1.1.7 Ⱦɢɚɝɧɨɫɬɢɤɚ 
 

Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɛɫɥɟɞɨɜɚɧɢɸ ɩɚɰɢɟɧɬɨɜ ɫ ɩɨɞɨɡɪɟɧɢɹɦɢ ɧɚ ɆɆ 

ɜɤɥɸɱɚɸɬ: ɤɥɢɧɢɱɟɫɤɢɟ ɨɛɫɥɟɞɨɜɚɧɢɹ (ɫɛɨɪ ɚɧɚɦɧɟɡɚ, ɮɢɡɢɱɟɫɤɢɣ ɨɫɦɨɬɪ ɢ 

ɬ.ɞ.), ɥɚɛɨɪɚɬɨɪɧɵɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ (ɪɚɡɜёɪɧɭɬɵɣ ɤɥɢɧɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 

ɤɪɨɜɢ, ɨɛɳɢɣ ɚɧɚɥɢɡ ɦɨɱɢ, ɨɩɪɟɞɟɥɟɧɢɟ ɭɪɨɜɧɹ ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɜ ɢ ɞɪ.) 

ɦɟɬɨɞɵ ɥɭɱɟɜɨɣ ɞɢɚɝɧɨɫɬɢɤɢ (ɪɟɧɬɝɟɧɨɝɪɚɮɢɹ ɤɨɫɬɟɣ, ɤɨɦɩɶɸɬɟɪɧɚɹ 
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ɬɨɦɨɝɪɚɮɢɹ ɤɨɫɬɟɣ). Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɦɚɝɧɢɬɧɨ-ɪɟɡɨɧɚɧɫɧɚɹ ɬɨɦɨɝɪɚɮɢɹ [11]. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɞɢɚɝɧɨɫɬɢɤɢ ɩɚɰɢɟɧɬɨɜ ɫ ɧɟɫɩɟɰɢɮɢɱɟɫɤɢɦɢ 

ɩɪɨɹɜɥɟɧɢɹɦɢ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɧɢɠɟɧɚ, ɩɨɬɨɦɭ ɱɬɨ ɨɤɨɥɨ 10-20% 

ɩɚɰɢɟɧɬɨɜ ɫ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɨɣ ɧɟ ɢɦɟɸɬ ɥɢɬɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ 

ɩɪɢ ɪɟɧɬɝɟɧɨɝɪɚɮɢɢ. ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɆɊɌ ɢ ɉɗɌ / ɄɌ ɹɜɥɹɸɬɫɹ ɜɚɠɧɵɦɢ 

ɨɛɫɥɟɞɨɜɚɧɢɹɦɢ ɩɪɢ ɞɢɚɝɧɨɫɬɢɤɟ ɆɆ [22]. 

ȼ ɩɨɫɥɟɞɧɢɟ ɞɜɚ ɞɟɫɹɬɢɥɟɬɢɹ ɜ ɨɬɧɨɲɟɧɢɢ ɞɢɚɝɧɨɫɬɢɤɢ, ɫɬɚɞɢɣɧɨɫɬɢ, 

ɬɟɪɚɩɢɢ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɵ ɛɵɥɢ ɞɨɫɬɢɝɧɭɬɵ ɭɫɩɟɯɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ ɞɢɚɝɧɨɫɬɢɤɟ, ɜ ɤɚɱɟɫɬɜɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ 

ɞɥɹ ɆɆ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɦɚɝɧɢɬɧɨ-ɪɟɡɨɧɚɧɫɧɚɹ ɬɨɦɨɝɪɚɮɢɹ (ɆɊɌ). Ɉɞɧɚɤɨ 

ɞɥɹ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɩɨɫɬɚɧɨɜɤɢ ɢ ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɜ ɷɬɨɣ 

ɩɚɬɨɥɨɝɢɢ ɩɨ-ɩɪɟɠɧɟɦɭ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɡɢɬɪɨɧɧɨ-ɷɦɢɫɫɢɨɧɧɚɹ ɬɨɦɨɝɪɚɮɢɹ 

(ɉɗɌ) ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɨɦɨɝɪɚɮɢɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

Ɏɬɨɪɞɟɨɤɫɢɝɥɸɤɨɡɵ (18F-FDG) [23]. 

 

1.1.8 Ʌɟɱɟɧɢɟ 
 

Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɟɟ ɦɟɫɬɨ ɜ ɥɟɱɟɧɢɢ ɛɨɥɶɧɵɯ ɦɧɨɠɟɫɬɜɟɧɧɨɣ 

ɦɢɟɥɨɦɨɣ ɩɪɢɧɚɞɥɟɠɢɬ ɥɟɤɚɪɫɬɜɟɧɧɵɦ ɫɪɟɞɫɬɜɚɦ, ɩɨɞɚɜɥɹɸɳɢɦ 

ɩɪɨɥɢɮɟɪɚɰɢɸ ɢ ɨɤɚɡɵɜɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɚɩɨɩɬɨɡ ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɨɤ, 

ɬɟɦ ɫɚɦɵɦ ɧɟɨɛɪɚɬɢɦɨ ɩɨɜɪɟɠɞɚɹ ɢɯ ɢ ɛɥɨɤɢɪɭɹ ɚɧɝɢɨɝɟɧɟɡ. Ⱦɥɢɬɟɥɶɧɨɟ 

ɜɪɟɦɹ ɞɥɹ ɥɟɱɟɧɢɹ ɆɆ ɩɪɢɦɟɧɹɥɢɫɶ ɪɚɡɥɢɱɧɵɟ ɰɢɬɨɫɬɚɬɢɱɟɫɤɢɟ ɩɪɟɩɚɪɚɬɵ 

ɜ ɜɢɞɟ ɦɨɧɨɬɟɪɚɩɢɢ ɢɥɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɯɢɦɢɨɬɟɪɚɩɢɢ, ɨɯɜɚɬɵɜɚɸɳɟɣ 

ɧɟɫɤɨɥɶɤɨ ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɵɯ ɚɝɟɧɬɨɜ [24].  

Ʉ ɩɪɟɩɚɪɚɬɚɦ ɦɨɧɨɬɟɪɚɩɢɢ ɨɬɧɨɫɹɬ: 

ɬɚɥɢɞɨɦɢɞ,ɥɟɧɚɥɢɞɨɦɢɞ,ɛɨɪɬɟɡɨɦɢɛ,ɩɨɦɚɥɢɞɨɦɢɞ 

(POM),ɤɚɪɮɢɥɡɨɦɢɛ,ɦɚɪɢɡɨɦɢɛ,MLN9708. Ʉɪɨɦɟ ɬɨɝɨ, ɤ ɱɢɫɥɭ ɧɨɜɵɯ 

ɩɪɟɩɚɪɚɬɨɜ ɨɬɧɨɫɹɬɫɹ: ɩɟɪɢɮɨɫɢɧ, ɪɨɦɢɞɟɩɫɢɧ, ɜɨɪɢɧɨɫɬɚɬ, 

ɪɨɫɢɥɢɧɨɫɬɚɬ,ɬɚɧɟɫɩɢɦɢɰɢɧ ɢ ɞɪɭɝɢɟ. ɂɡ ɩɪɨɝɪɚɦɦ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ 
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ɯɢɦɢɨɬɟɪɚɩɢɢ ɯɨɪɨɲɨ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ: ARA-COP 

(ɰɢɬɚɪɚɛɢɧ; ɰɢɤɥɨɮɨɫɮɚɦɢɞ; ɜɢɧɤɪɢɫɬɢɧ; ɩɪɟɞɧɢɡɨɥɨɧ),Ɇ-2(VMPC) 

(ɦɟɥɮɚɥɚɧ; ɰɢɤɥɨɮɨɫɮɚɦɢɞ; ɥɨɦɭɫɬɢɧ (ɋɋNU); ɜɢɧɤɪɢɫɬɢɧ; ɩɪɟɞɧɢɡɨɥɨɧ), 

COP + M (ɰɢɤɥɨɮɨɫɮɚɦɢɞ; ɜɢɧɤɪɢɫɬɢɧ; ɦɟɥɮɚɥɚɧ; ɩɪɟɞɧɢɡɨɥɨɧ). ɒɢɪɨɤɨɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɭ ɩɨɠɢɥɵɯ ɩɚɰɢɟɧɬɨɜ ɩɨɥɭɱɢɥɚ ɩɪɨɝɪɚɦɦɚ MP (ɦɟɥɮɚɥɚɧ; 

ɩɪɟɞɧɢɡɨɥɨɧ) [24,25].  

ɋɬɨɢɬ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ɧɨɜɵɯ 

ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ, ɬɪɚɧɫɩɥɚɧɬɚɰɢɹ ɝɟɦɨɩɨɷɬɢɱɟɫɤɢɯ ɫɬɜɨɥɨɜɵɯ ɤɥɟɬɨɤ 

ɢ ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɞɨɡɧɨɣ ɬɟɪɚɩɢɢ ɜ ɤɥɢɧɢɱɟɫɤɭɸ ɩɪɚɤɬɢɤɭ 

ɨɫɧɨɜɚɬɟɥɶɧɨ ɭɥɭɱɲɢɥɢ ɪɟɡɭɥɶɬɚɬɵ ɥɟɱɟɧɢɹ ɛɨɥɶɧɵɯ ɦɧɨɠɟɫɬɜɟɧɧɨɣ 

ɦɢɟɥɨɦɨɣ [25]. 

ȼɟɞɭɳɢɦɢ ɰɟɥɹɦɢ ɥɟɱɟɧɢɹ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɵ ɹɜɥɹɸɬɫɹ 

ɩɨɞɚɜɥɟɧɢɟ ɪɨɫɬɚ ɨɩɭɯɨɥɢ, ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɠɢɡɧɢ ɛɨɥɶɧɵɯ ɢ 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ. ɐɟɥɢ ɞɨɫɬɢɝɚɟɦɵ ɩɭɬёɦ 

ɩɪɨɜɢɞɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɩɪɨɝɪɚɦɦ ɯɢɦɢɨɬɟɪɚɩɢɢ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ (ɥɟɧɚɥɢɞɨɦɢɞ, ɛɨɪɬɟɡɨɦɢɛ, 

ɬɚɥɢɞɨɦɢɞ) [24,26]. 

Ɂɚ ɩɨɫɥɟɞɧɟɟ ɞɟɫɹɬɢɥɟɬɢɟ ɫɭɳɟɫɬɜɟɧɧɵɟ ɭɫɩɟɯɢ ɜ ɥɟɱɟɧɢɢ ɡɚɛɨɥɟɜɚɧɢɹ 

ɫɜɹɡɚɧɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɵɫɨɤɨɞɨɡɧɨɣ ɯɢɦɢɨɬɟɪɚɩɢɢ (ȼȾɏɌ), ɚɭɬɨɥɨɝɢɱɧɨɣ 

ɬɪɚɧɫɩɥɚɧɬɚɰɢɟɣ ɝɟɦɨɩɨɷɬɢɱɟɫɤɢɯ ɫɬɜɨɥɨɜɵɯ ɤɥɟɬɨɤ (ɚɭɬɨɌȽɋɄ) ɢ 

ɜɧɟɞɪɟɧɢɟɦ ɧɨɜɵɯ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɜ ɤɥɢɧɢɱɟɫɤɭɸ ɩɪɚɤɬɢɤɭ ɞɥɹ 

ɥɟɱɟɧɢɹ ɪɟɰɢɞɢɜɨɜ [27]. ɉɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɦɟɬɨɞɨɦ 

ɥɟɱɟɧɢɹ ɦɢɟɥɨɦɵ ɹɜɥɹɟɬɫɹ ɚɭɬɨɥɨɝɢɱɧɚɹ ɬɪɚɧɫɩɥɚɧɬɚɰɢɹ ɫɬɜɨɥɨɜɵɯ ɤɥɟɬɨɤ. 

ȼ ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ ɩɪɨɜɨɞɢɬɫɹ ɛɨɥɟɟ 1400 ɨɩɟɪɚɰɢɣ ɜ ɝɨɞ; ɜɵɩɨɥɧɹɸɬɫɹ 

ɩɪɨɰɟɞɭɪɵ ɧɚ ɩɨɠɢɥɵɯ ɩɚɰɢɟɧɬɚɯ, ɢɦɟɸɳɢɯ ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɩɚɬɨɥɨɝɢɢ ɢ 

ɯɪɭɩɤɨɫɬɶ [28]. 

ɉɨɤɚɡɚɧɢɹɦɢ ɤ ɧɚɱɚɥɭ ɥɟɱɟɧɢɹ ɩɪɢ ɆɆ ɫɥɭɠɚɬ [24]:  

- ɩɨɹɜɥɟɧɢɟ ɤɥɢɧɢɱɟɫɤɢɯ ɫɢɦɩɬɨɦɨɜ; 

- ɧɚɪɚɫɬɚɧɢɟ ɭɪɨɜɧɹ ɩɚɪɚɩɪɨɬɟɢɧɚ; 

- ɫɧɢɠɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɪɚɫɧɨɣ ɤɪɨɜɢ; 
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- ɩɨɜɵɲɟɧɢɟ ɩɪɨɥɢɮɟɪɚɬɢɜɧɨɝɨ ɢɧɞɟɤɫɚ ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɨɤ; 

- ɧɚɥɢɱɢɟ ɥɢɬɢɱɟɫɤɢɯ ɨɱɚɝɨɜ ɜ ɤɨɫɬɹɯ ɫɤɟɥɟɬɚ ɫ ɪɚɡɜɢɬɢɟɦ 

ɛɨɥɟɜɨɝɨ ɫɢɧɞɪɨɦɚ; 

- ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɨɤ ɜ ɦɢɟɥɨɝɪɚɦɦɟ ɧɚ 

10% ɢ ɛɨɥɟɟ. 

Ʌɟɱɟɧɢɟ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɦɢɟɥɨɦɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɢɧɚɬɶ ɧɚ ɪɚɧɧɟɣ 

ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢɹ. ȼ ɷɬɨ ɜɪɟɦɹ ɤɥɟɬɤɢ ɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ 

ɥɟɤɚɪɫɬɜɟɧɧɵɦ ɩɪɟɩɚɪɚɬɚɦ, ɞɥɢɬɟɥɶɧɵɟ ɪɟɦɢɫɫɢɢ ɱɚɳɟ, ɬɚɤɠɟ ɧɚɛɥɸɞɚɟɬɫɹ 

ɫɧɢɠɟɧɢɟ ɪɚɡɜɢɬɢɹ ɫɟɪɶɟɡɧɵɯ ɩɨɛɨɱɧɵɯ ɷɮɮɟɤɬɨɜ. ɂɧɞɭɤɰɢɨɧɧɚɹ ɬɟɪɚɩɢɹ 

ɞɟɣɫɬɜɭɟɬ ɤɚɤ ɤɥɚɫɫɢɱɟɫɤɢɣ ɷɜɨɥɸɰɢɨɧɧɵɣ ɨɝɪɚɧɢɱɢɬɟɥɶ ɪɨɫɬɚ ɨɩɭɯɨɥɢ, 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɭɦɟɧɶɲɚɹ ɨɩɭɯɨɥɟɜɭɸ ɦɚɫɫɭ. ȼ ɢɬɨɝɟ ɩɪɢ ɩɨɫɥɟɞɭɸɳɟɣ 

ɬɟɪɚɩɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɷɤɫɩɚɧɫɢɹ ɛɨɥɟɟ ɢɧɞɨɥɟɧɬɧɵɯ ɤɥɨɧɨɜ, ɩɪɢɜɨɞɹɳɚɹ ɤ 

ɭɜɟɥɢɱɟɧɢɸ ɜɵɠɢɜɚɟɦɨɫɬɢ ɛɨɥɶɧɵɯ ɆɆ [25]. 
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1.2 Ɋɨɥɶ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɜ ɝɟɧɟɡɟ 
ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ 

 

1.2.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 

Ɍɪɚɞɢɰɢɨɧɧɨ ɧɟɣɬɪɨɮɢɥɶɧɵɟ ɝɪɚɧɭɥɨɰɢɬɵ ɨɬɧɨɫɹɬ ɤ ɮɚɝɨɰɢɬɢɪɭɸɳɢɦ 

ɤɥɟɬɤɚɦ. ȼɫɥɟɞɫɬɜɢɟ ɢɯ ɜɵɫɨɤɨɣ ɩɨɞɜɢɠɧɨɫɬɢ, ɧɚɥɢɱɢɸ ɦɨɳɧɵɯ 

ɛɚɤɬɟɪɢɰɢɞɧɵɯ ɢ ɰɢɬɨɬɨɤɫɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɧɨɫɬɢ ɥɟɝɤɨ 

ɩɟɪɟɞɜɢɝɚɬɶɫɹ ɜ ɬɤɚɧɹɯ, ɨɧɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ «ɜɵɫɨɤɨɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ 

ɭɛɢɣɰɵ», ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɫɜɨɟɨɛɪɚɡɧɨɝɨ «ɨɬɪɹɞɚ ɛɵɫɬɪɨɝɨ ɪɟɚɝɢɪɨɜɚɧɢɹ» 

ɜ ɫɢɫɬɟɦɟ ɩɪɨɬɢɜɨɢɧɮɟɤɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɨɪɝɚɧɢɡɦɚ [29]. ɇɟɣɬɪɨɮɢɥɵ 

ɹɜɥɹɸɬɫɹ ɫɚɦɵɦɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ, ɧɨ, ɜ ɬɨ ɠɟ ɜɪɟɦɹ, ɢ ɫɚɦɵɦɢ 

ɤɨɪɨɬɤɨɠɢɜɭɳɢɦɢ ɮɚɝɨɰɢɬɚɦɢ. ȿɠɟɦɢɧɭɬɧɨ ɜ ɤɪɨɜɶ ɢɡ ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ 

ɩɨɫɬɭɩɚɟɬ ɨɤɨɥɨ 7 ɦɥɧ ɷɬɢɯ ɤɥɟɬɨɤ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɤɨɬɨɪɵɯ ɧɟ 

ɩɪɟɜɵɲɚɟɬ 2-3 ɞɧɟɣ. Ɉɫɧɨɜɧɨɣ ɩɭɥ ɰɢɪɤɭɥɢɪɭɸɳɢɯ ɥɟɣɤɨɰɢɬɨɜ ɜ ɤɪɨɜɢ 

ɫɨɫɬɚɜɥɹɸɬ ɢɦɟɧɧɨ ɧɟɣɬɪɨɮɢɥɵ [30]. 

ɇɟɣɬɪɨɮɢɥɵ ɜ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɝɟɧɟɪɢɪɭɸɬɫɹ ɢɡ ɝɟɦɨɩɨɷɬɢɱɟɫɤɢɯ 

ɫɬɜɨɥɨɜɵɯ ɤɥɟɬɨɤ ɜ ɤɨɫɬɧɨɦ ɦɨɡɝɟ [31]. Ⱦɢɮɮɟɪɟɧɰɢɪɭɸɬɫɹ ɷɬɢ ɤɥɟɬɤɢ ɜ 

ɦɭɥɶɬɢɩɨɬɟɧɬɧɵɟ ɤɥɟɬɤɢ-ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɢ (multipotent progenitor - MPP), ɧɟ 

ɫɩɨɫɨɛɧɵɟ ɤ ɫɚɦɨɨɛɧɨɜɥɟɧɢɸ. ȼɩɨɫɥɟɞɫɬɜɢɢ MPP ɫɬɚɧɨɜɹɬɫɹ 

ɦɭɥɶɬɢɩɨɬɟɧɬɧɵɦɢ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚɦɢ ɫ ɥɢɦɮɨɢɞɧɵɦɢ ɩɭɱɤɚɦɢ (lymphoid-

primed multipotent progenitors – LMPPs), ɤɨɬɨɪɵɟ ɩɨɡɠɟ ɞɢɮɮɟɪɟɧɰɢɪɭɸɬɫɹ ɜ 

ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɢ ɝɪɚɧɭɥɨɰɢɬɨɜ-ɦɨɧɨɰɢɬɨɜ (granulocyte–monocyte progenitors 

GMPs). ɉɨɞ ɤɨɧɬɪɨɥɟɦ ɝɪɚɧɭɥɨɰɢɬɧɨɝɨ ɤɨɥɨɧɢɟɫɬɢɦɭɥɢɪɭɸɳɟɝɨ ɮɚɤɬɨɪɚ 

(granulocyte colony-stimulating factor – G-CSF), GMP ɫɨɜɟɪɲɚɸɬ ɝɟɧɟɪɚɰɢɸ 

ɧɟɣɬɪɨɰɢɬɨɜ ɩɭɬёɦ ɩɪɟɜɪɚɳɟɧɢɹ ɜ ɦɢɟɥɨɛɥɚɫɬɵ. ȼ ɢɬɨɝɟ ɷɬɢ ɤɥɟɬɤɢ ɫɥɟɞɭɸɬ 

ɩɪɨɰɟɫɫɭ ɫɨɡɪɟɜɚɧɢɹ, ɜɤɥɸɱɚɸɳɟɦɭ ɜ ɫɟɛɹ ɫɬɚɞɢɢ ɩɪɨɦɢɟɥɨɰɢɬɨɜ, 

ɦɢɟɥɨɰɢɬɨɜ, ɦɟɬɚɦɢɟɥɨɰɢɬɨɜ, ɩɚɥɨɱɤɨɹɞɟɪɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɢ, ɧɚɤɨɧɟɰ, 

ɡɪɟɥɨɝɨ ɧɟɣɬɪɨɮɢɥɚ [32]. 

ɇɟɣɬɪɨɮɢɥɶɧɵɟ ɝɪɚɧɭɥɨɰɢɬɵ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ ɜ ɚɞɚɩɬɢɜɧɨɦ 

ɢɦɦɭɧɢɬɟɬɟ ɜ ɪɟɚɤɰɢɹɯ ɚɧɬɢɬɟɥɨɡɚɜɢɫɢɦɨɣ ɰɢɬɨɬɨɤɫɢɱɧɨɫɬɢ. Ȼɥɚɝɨɞɚɪɹ 
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ɫɜɨɢɦ ɦɟɞɢɚɬɨɪɚɦ ɨɧɢ ɫɩɨɫɨɛɧɵ ɜɥɢɹɬɶ ɧɚ ɪɚɡɧɵɟ ɷɬɚɩɵ ɢɦɦɭɧɨɝɟɧɟɡɚ. ȼɨ 

ɜɪɟɦɹ ɪɚɧɧɟɣ ɮɚɡɵ ɨɧɢ ɢɫɩɨɥɧɹɸɬ ɪɨɥɶ ɯɟɥɩɟɪɨɜ ɞɥɹ ɦɚɤɪɨɮɚɝɨɜ, ɚ ɜ 

ɩɨɡɞɧɸɸ – ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɥɢɮɟɪɚɰɢɸ Ɍ- ɢ ȼ-ɥɢɦɮɨɰɢɬɨɜ, ɬɟɦ 

ɫɚɦɵɦ ɭɫɢɥɢɜɚɹ ɜ ɰɟɥɨɦ ɝɭɦɨɪɚɥɶɧɵɣ ɢɦɦɭɧɧɵɣ ɨɬɜɟɬ. 

ɇɟɣɬɪɨɮɢɥɵ ɹɜɥɹɸɬɫɹ ɬɤɚɧɟɜɵɦɢ ɤɥɟɬɤɚɦɢ, ɭɱɚɫɬɜɭɸɳɢɦɢ ɜ 

ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ ɚɧɬɢɦɢɤɪɨɛɧɵɯ ɪɟɚɤɰɢɹɯ ɜ ɬɤɚɧɹɯ [29]. Ɍɟɦ ɧɟ ɦɟɧɟɟ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɱɢɫɥɨ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɦɢɝɪɢɪɭɟɬ ɜ ɫɟɤɪɟɬ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɶ ɫɥɢɡɢɫɬɵɯ ɨɛɨɥɨɱɟɤ ɤɢɲɟɱɧɢɤɚ, ɛɪɨɧɯɨɚɥɶɜɟɨɥɹɪɧɨɝɨ ɞɟɪɟɜɚ, 

ɝɟɧɢɬɚɥɢɣ. ɉɨɩɚɞɚɹ ɜ ɫɥɢɡɢɫɬɵɣ ɛɢɨɫɥɨɣ, ɨɧɢ ɚɤɬɢɜɢɪɭɸɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɪɟɡɢɞɟɧɬɧɨɣ ɮɥɨɪɵ ɢ ɫɟɤɪɟɬɢɪɭɸɬ ɛɢɨɰɢɞɧɵɟ ɩɪɨɞɭɤɬɵ, ɭɱɚɫɬɜɭɸɳɢɟ ɤɚɤ ɜ 

ɚɧɬɢɦɢɤɪɨɛɧɨɣ ɡɚɳɢɬɟ, ɬɚɤ ɢ ɜ ɪɟɝɭɥɹɰɢɢ ɦɢɤɪɨɛɢɨɰɟɧɨɡɨɜ, ɧɚɫɟɥɹɸɳɢɯ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɛɢɨɬɨɩɵ. Ɇɢɝɪɚɰɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɫɥɢɡɢɫɬɵɯ ɨɛɨɥɨɱɟɤ 

ɞɥɹ ɧɟɣɬɪɨɮɢɥɨɜ ɹɜɥɹɟɬɫɹ ɬɟɪɦɢɧɚɥɶɧɨɣ ɫɬɚɞɢɟɣ, ɧɨ ɢɯ ɝɢɛɟɥɶ ɢɦɟɟɬ 

ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɫɦɵɫɥ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɧɟɩɚɬɨɝɟɧɧɵɯ ɧɨɪɦɚɥɶɧɨɣ 

ɦɢɤɪɨɮɥɨɪɨɣ ɫɥɢɡɢɫɬɵɯ ɨɛɨɥɨɱɟɤ ɫ ɧɟɣɬɪɨɮɢɥɚɦɢ ɜɵɡɵɜɚɟɬ ɞɟɝɪɚɧɭɥɹɰɢɸ ɢ 

ɜɵɫɜɨɛɨɠɞɟɧɢɟ ɬɚɤɢɯ ɛɚɤɬɟɪɢɰɢɞɧɵɯ ɰɢɬɨɬɨɤɫɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ, ɤɚɤ 

ɰɢɬɨɤɢɧɵ, ɦɟɬɚɛɨɥɢɬɵ, ɮɟɪɦɟɧɬɵ, ɩɟɩɬɢɞɵ, Ɉ2 ɢ N2, ɨɛɥɚɞɚɸɳɢɯ 

ɫɟɥɟɤɬɢɜɧɨɣ ɛɚɤɬɟɪɢɰɢɞɧɨɫɬɶɸ. ɉɨɞɚɜɥɹɹ ɪɨɫɬ ɩɚɬɨɝɟɧɧɨɣ ɢ ɭɫɥɨɜɧɨ-

ɩɚɬɨɝɟɧɧɨɣ ɮɥɨɪɵ, ɨɧɢ ɧɟ ɜɥɢɹɸɬ ɧɚ ɥɚɤɬɨ- ɢ ɛɢɮɢɞɨɮɥɨɪɭ. ȼ ɪɟɡɭɥɶɬɚɬɟ, 

ɧɟɣɬɪɨɮɢɥɵ ɭɱɚɫɬɜɭɸɬ ɜ ɪɟɝɭɥɹɰɢɢ ɦɢɤɪɨɛɢɨɰɟɧɨɡɨɜ ɫɥɢɡɢɫɬɵɯ ɨɛɨɥɨɱɟɤ 

[33]. 

Ⱦɨɥɝɨɟ ɜɪɟɦɹ ɧɟɣɬɪɨɮɢɥɶɧɵɟ ɝɪɚɧɭɥɨɰɢɬɵ ɛɵɥɨ ɩɪɢɧɹɬɨ ɫɱɢɬɚɬɶ 

ɩɨɥɧɨɫɬɶɸ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɦɢ ɷɮɮɟɤɬɨɪɧɵɦɢ ɤɥɟɬɤɚɦɢ 

ɜɨɫɩɚɥɢɬɟɥɶɧɨɝɨ ɨɬɜɟɬɚ. Ɏɭɧɞɚɦɟɧɬɚɥɶɧɚɹ ɪɨɥɶ ɧɟɣɬɪɨɮɢɥɨɜ ɫɨɫɬɨɹɥɚ ɜɨ 

ɜɧɟɤɥɟɬɨɱɧɨɦ ɮɚɝɨɰɢɬɨɡɟ ɫ ɭɱɚɫɬɢɟɦ ɤɚɬɢɨɧɧɵɯ ɛɟɥɤɨɜ ɢ ɮɟɪɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ 

ɚɤɬɢɜɧɵɯ ɮɨɪɦ ɤɢɫɥɨɪɨɞɚ. Ɉɧɢ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ ɜ ɚɤɬɢɜɚɰɢɢ ɢ ɪɟɝɭɥɹɰɢɢ 

ɷɮɮɟɤɬɨɪɧɵɯ ɮɭɧɤɰɢɣ ɜ ɞɪɭɝɢɯ ɤɥɟɬɤɚɯ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɨɬɜɟɬɚ ɢ ɜ 

ɤɥɟɬɤɚɯ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɢɦɦɭɧɢɬɟɬɨɦ. Ȼɵɥɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɧɟɣɬɪɨɮɢɥɵ 

ɢɝɪɚɸɬ ɜɟɞɭɳɭɸ ɪɨɥɶ ɜ ɩɚɬɨɝɟɧɟɡɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɧɚɪɭɲɟɧɢɣ, ɨɬ ɜɧɟ- ɢ 

ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɯ ɢɧɮɟɤɰɢɣ [34,35]. 
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ȼɵɞɟɥɹɸɬ ɞɜɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ ɧɟɣɬɪɨɮɢɥɨɜ ɢɫɯɨɞɹ ɢɡ ɪɚɡɧɨɨɛɪɚɡɢɹ 

ɢɯ ɮɭɧɤɰɢɣ. Ʉ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɧɟɣɬɪɨɮɢɥɶɧɵɟ ɝɪɚɧɭɥɨɰɢɬɵ, 

ɨɛɥɚɞɚɸɳɢɟ ɪɟɝɭɥɹɬɨɪɧɵɦɢ ɷɮɮɟɤɬɚɦɢ, ɤ ɱɢɫɥɭ ɤɨɬɨɪɵɯ ɨɬɧɨɫɹɬ 

ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɟ. ɗɬɢ ɷɮɮɟɤɬɵ ɫɩɨɫɨɛɧɵ ɢɧɢɰɢɢɪɨɜɚɬɶ ɜɨɫɩɚɥɢɬɟɥɶɧɭɸ 

ɪɟɚɤɰɢɸ, ɨɛɥɚɞɚɸɬ ɩɨɡɢɬɢɜɧɵɦ ɦɢɤɪɨɛɢɰɢɞɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ ɢ ɩɪɨɹɜɥɹɸɬ 

«ɚɝɪɟɫɫɢɸ» ɤ ɧɟɝɚɬɢɜɧɨɦɭ ɰɢɬɨɬɨɤɫɢɱɟɫɤɨɦɭ ɦɚɬɟɪɢɚɥɭ. ȼɬɨɪɚɹ ɝɪɭɩɩɚ 

ɨɛɥɚɞɚɟɬ ɫɭɩɪɟɫɫɨɪɧɵɦɢ ɮɭɧɤɰɢɹɦɢ; ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɟ ɧɟɣɬɪɨɮɢɥɵ, 

ɪɟɝɭɥɢɪɭɸɳɢɟ ɪɟɝɪɟɫɫɢɸ ɜɨɫɩɚɥɟɧɢɹ; ɩɪɨ- ɢ ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɵɟ [36].  

 

1.2.2 ɉɪɨ- ɢ ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɚɹ ɚɤɬɢɜɧɨɫɬɶ ɧɟɣɬɪɨɮɢɥɶɧɵɯ 
ɝɪɚɧɭɥɨɰɢɬɨɜ 

 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɞɜɨɣɫɬɜɟɧɧɨɣ ɪɨɥɢ ɧɟɣɬɪɨɮɢɥɨɜ ɜ ɜɨɫɩɚɥɟɧɢɢ 

ɫɤɥɚɞɵɜɚɥɨɫɶ ɟɳё ɜ 80-ɯ ɝɨɞɚɦ ɏɏ ɜɟɤɚ. Ȼɵɥɨ ɢɡɜɟɫɬɧɨ ɫɭɳɟɫɬɜɨɜɚɧɢɟ 

ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɧɟɣɬɪɨɮɢɥɨɜ, ɫɩɨɫɨɛɧɨɝɨ ɜ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɹɯ 

ɩɪɢɜɨɞɢɬɶ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɨɜɪɟɠɞɟɧɢɹɦ ɬɤɚɧɟɣ ɨɪɝɚɧɢɡɦɚ-ɯɨɡɹɢɧɚ, 

ɨɫɥɨɠɧɹɹ ɬɟɱɟɧɢɟ ɡɚɛɨɥɟɜɚɧɢɹ [37]. ȼɵɞɟɥɹɹ ɩɪɨɬɟɢɧɚɡɵ ɬɤɚɧɢ, 

ɚɤɬɢɜɢɪɨɜɚɧɧɵɟ ɧɟɣɬɪɨɮɢɥɵ ɜɵɡɵɜɚɸɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɤɪɭɠɚɸɳɢɯ ɬɤɚɧɟɣ. 

ȼɦɟɫɬɟ ɫ ɬɟɦ, ɨɧɢ ɫɩɨɫɨɛɧɵ ɩɪɨɞɭɰɢɪɨɜɚɬɶ ɦɧɨɝɢɟ ɰɢɬɨɤɢɧɵ ɢ ɯɟɦɨɤɢɧɵ, 

ɜɥɢɹɸɳɢɟ ɧɚ ɜɨɫɩɚɥɢɬɟɥɶɧɵɣ ɨɬɜɟɬ, ɚ ɬɚɤɠɟ ɧɚ ɢɦɦɭɧɧɵɣ ɨɬɜɟɬ [38]. 

ɇɟɣɬɪɨɮɢɥɶɧɵɟ ɝɪɚɧɭɥɨɰɢɬɵ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɩɪɨɬɢɜɨɪɟɱɢɜɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɩɭɯɨɥɟɜɵɣ ɪɨɫɬ: ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɨɧɢ ɢɧɢɰɢɢɪɭɸɬ 

ɨɩɭɯɨɥɟɜɭɸ ɩɪɨɝɪɟɫɫɢɸ, ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɪɢɜɨɞɹɬ ɤ ɟё ɪɟɝɪɟɫɫɢɢ. ɗɬɚ 

ɞɜɨɣɫɬɜɟɧɧɨɫɬɶ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɨɛɴɹɫɧɹɟɬɫɹ ɫɭɳɟɫɬɜɨɜɚɧɢɟɦ ɞɜɭɯ 

ɮɟɧɨɬɢɩɨɜ ɷɬɢɯ ɤɥɟɬɨɤ – N1 ɢ N2. ɉɟɪɜɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 

ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, ɚ ɜɬɨɪɵɟ ɩɪɨɨɩɭɯɨɥɟɜɵɦɢ ɫɜɨɣɫɬɜɚɦɢ 

[38,39]. 

əɜɥɹɹɫɶ ɜɚɠɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɜɨɫɩɚɥɟɧɢɹ, ɧɟɣɬɪɨɮɢɥɶɧɵɟ 

ɝɪɚɧɭɥɨɰɢɬɵ ɫɩɨɫɨɛɧɵ ɫɵɝɪɚɬɶ ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɜ ɨɩɭɯɨɥɟɝɟɧɟɡɟ, ɜɵɡɜɚɧɧɨɦ 

ɜɨɫɩɚɥɟɧɢɟɦ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɩɟɪɜɢɱɧɨɣ ɨɩɭɯɨɥɟɜɨɣ ɨɛɥɚɫɬɢ ɧɟɣɬɪɨɮɢɥɵ 
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ɫɨɞɟɪɠɚɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɪɚɡɧɨɪɨɞɧɵɯ ɮɭɧɤɰɢɣ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɨɩɭɯɨɥɢ. 

ɗɤɫɩɪɟɫɫɢɪɭɹ ɜɵɫɨɤɢɟ ɭɪɨɜɧɢ ɦɟɬɚɥɥɨɩɪɨɬɟɢɧɚɡ, ɧɟɣɬɪɨɮɢɥɶɧɵɟ 

ɝɪɚɧɭɥɨɰɢɬɵ ɦɨɝɭɬ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɜɧɟɤɥɟɬɨɱɧɭɸ ɦɚɬɪɢɰɭ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ 

ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɨɤ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɷɬɨ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɨɩɭɯɨɥɢ. ɇɟɡɪɟɥɵɟ ɧɟɣɬɪɨɮɢɥɵ, ɢɡɜɟɫɬɧɵɟ 

ɬɚɤɠɟ ɤɚɤ ɝɪɚɧɭɥɨɰɢɬɚɪɧɵɟ ɦɢɟɥɨɢɞɧɵɟ ɫɭɩɪɟɫɫɨɪɧɵɟ ɤɥɟɬɤɢ (granulocytic 

myeloid derived suppressor cells – G-MDSC), ɫɨɩɪɢɱɚɫɬɧɵ ɤ ɫɨɡɞɚɧɢɸ 

ɦɢɤɪɨɨɤɪɭɠɟɧɢɹ ɢɦɦɭɧɨɫɭɩɪɟɫɫɢɜɧɨɣ ɨɩɭɯɨɥɢ, ɨɝɪɚɧɢɱɢɜɚɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ 

ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɵɣ ɢɦɦɭɧɢɬɟɬ. Ɍɟɦ ɧɟ ɦɟɧɟɟ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ 

ɨɛɥɚɞɚɸɳɢɟ ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɧɟɣɬɪɨɮɢɥɵ ɫɩɨɫɨɛɧɵ 

ɩɪɢɜɨɞɢɬɶ ɤ ɝɢɛɟɥɢ ɨɩɭɯɨɥɟɜɵɟ ɤɥɟɬɤɢ ɥɢɛɨ ɩɭɬɟɦ ɩɪɹɦɨɣ ɰɢɬɨɬɨɤɫɢɱɧɨɫɬɢ, 

ɥɢɛɨ ɩɪɢ ɩɨɦɨɳɢ ɚɧɬɢɬɟɥɨɡɚɜɢɫɢɦɨɣ ɤɥɟɬɨɱɧɨɣ ɰɢɬɨɬɨɤɫɢɱɧɨɫɬɢ [40]. 

ɇɟɣɬɪɨɮɢɥɵ ɫɩɨɫɨɛɧɵ ɫɨɞɟɣɫɬɜɨɜɚɬɶ ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɸ ɨɩɭɯɨɥɢ ɱɟɪɟɡ 

ɩɪɨɞɭɰɢɪɨɜɚɧɢɟ ɬɚɤɢɯ ɩɪɨɚɧɝɢɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɤɚɤ ɦɚɬɪɢɤɫɧɚɹ 

ɦɟɬɚɥɥɨɩɪɨɬɟɢɧɚɡɚ 9 (matrix metallopeptidase 9 – MMP-9) ɢ Bv8 (Bombina 

variegate peptide 8). ɇɟɣɬɪɨɮɢɥɶɧɵɟ ɝɪɚɧɭɥɨɰɢɬɵ ɦɨɝɭɬ ɜɵɫɜɨɛɨɠɞɚɬɶ 

ɚɩɨɩɬɨɡ-ɢɧɞɭɰɢɪɭɸɳɢɣ ɥɢɝɚɧɞ ɫɟɦɟɣɫɬɜɚ TNF (TNF-related apoptosis-

inducing ligand – TRAIL), ɦɢɟɥɨɩɟɪɨɤɫɢɞɚɡɭ (ɆɉɈ) ɢ ɧɟɣɬɪɨɮɢɥɶɧɭɸ 

ɷɥɚɫɬɚɡɭ (ɇɗ), ɤɨɬɨɪɵɟ ɧɟ ɬɨɥɶɤɨ ɩɨɞɚɜɥɹɸɬ ɚɧɝɢɨɝɟɧɟɡ ɢ ɜɵɡɵɜɚɸɬ 

ɧɚɪɭɲɟɧɢɟ ɫɨɫɭɞɨɜ, ɧɨ ɬɚɤɠɟ ɢɧɝɢɛɢɪɭɸɬ ɩɪɨɥɢɮɟɪɚɰɢɸ ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɨɤ 

ɢ ɢɧɞɭɰɢɪɭɸɬ ɚɩɨɩɬɨɡ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɧɢɠɟɧɢɟ ɷɤɫɩɪɟɫɫɢɢ ɢɥɢ 

ɜɵɫɜɨɛɨɠɞɟɧɢɹ TRAIL, MɉO ɢ ɇɗ, ɤɚɤ ɢ ɭɜɟɥɢɱɟɧɢɟ ɷɤɫɩɪɟɫɫɢɢ Bv8 ɢ 

MMP-9, ɦɨɠɟɬ ɢɦɟɬɶ ɤɥɸɱɟɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɮɭɧɤɰɢɢ ɩɪɨɬɭɛɟɪɚɬɨɪɚ 

ɧɟɣɬɪɨɮɢɥɨɜ. ɇɚɩɪɨɬɢɜ, ɦɨɞɭɥɢɪɨɜɚɧɢɟ ɜɵɫɜɨɛɨɠɞɟɧɢɹ ɢ/ɢɥɢ ɷɤɫɩɪɟɫɫɢɢ 

ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɦɨɠɟɬ ɢɦɟɬɶ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ɧɟɣɬɪɨɮɢɥɶɧɨɣ ɮɭɧɤɰɢɢ ɨɬ ɨɩɭɯɨɥɟɨɛɪɚɡɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɩɨɞɚɜɥɟɧɢɸ 

ɨɩɭɯɨɥɢ [41]. 

ȼɚɠɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɦɢɤɪɨɨɤɪɭɠɟɧɢɹ ɨɩɭɯɨɥɢ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ 

ɡɪɟɥɵɟ ɧɟɣɬɪɨɮɢɥɵ, ɬɚɤ ɢ ɧɟ ɡɪɟɥɵɟ ɝɪɚɧɭɥɨɰɢɬɚɪɧɵɟ ɤɥɟɬɤɢ. Ɉɧɢ ɫɩɨɫɨɛɧɵ 

ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɧɚ ɛɚɥɚɧɫ ɦɟɠɞɭ ɤɨɧɬɪɨɥɟɦ ɨɩɭɯɨɥɢ ɢ ɟё ɢɡɛɟɝɚɧɢɟɦ. 
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ɇɟɣɬɪɨɮɢɥɶɧɚɹ ɚɤɬɢɜɚɰɢɹ ɢ ɪɟɤɪɭɬɚɰɢɹ ɦɨɝɭɬ ɢɦɟɬɶ ɲɢɪɨɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ 

ɞɥɹ ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɨɤ ɢ ɦɢɤɪɨɨɤɪɭɠɟɧɢɹ, ɜɤɥɸɱɚɸɳɢɟ ɩɪɹɦɨɟ 

ɩɨɜɪɟɠɞɟɧɢɟ ɤɥɟɬɨɤ ɨɬ ɜɵɫɜɨɛɨɠɞɟɧɢɹ ɨɤɢɫɥɢɬɟɥɟɣ ɢ ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ, ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜɧɟɤɥɟɬɨɱɧɨɝɨ ɦɚɬɪɢɤɫɚ, ɜɵɫɜɨɛɨɠɞɟɧɢɟ 

ɩɪɨɚɧɝɢɨɝɟɧɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɩɟɪɟɤɪɟɫɬɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ ɞɪɭɝɢɯ 

ɜɨɫɩɚɥɢɬɟɥɶɧɵɯ ɤɥɟɬɨɤ ɢ ɫɬɪɨɦɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɨɩɭɯɨɥɢ [42]. 

 

1.2.3 ȼɧɟɤɥɟɬɨɱɧɵɟ ɧɟɣɬɪɨɮɢɥɶɧɵɟ ɥɨɜɭɲɤɢ 
 

ɋɩɨɫɨɛɧɨɫɬɶ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ȾɇɄ-ɫɨɞɟɪɠɚɳɢɯ ɫɟɬɟɜɢɞɧɵɯ ɫɬɪɭɤɬɭɪ ɭ 

ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ ɧɟɦɟɰɤɢɦ ɭɱёɧɵɦ ɢɡ 

ɂɧɫɬɢɬɭɬɚ ɢɧɮɟɤɰɢɨɧɧɨɣ ɛɢɨɥɨɝɢɢ ɢɦɟɧɢ Ɇɚɤɫɚ ɉɥɚɧɤɚ ɨɤɨɥɨ 10 ɥɟɬ ɧɚɡɚɞ. 

ɗɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɛɵɥɢ ɧɚɡɜɚɧɵ ɧɟɣɬɪɨɮɢɥɶɧɵɦɢ ɜɧɟɤɥɟɬɨɱɧɵɦɢ ɥɨɜɭɲɤɚɦɢ 

(ɇȼɅ) (Neutrophil Extracellular Traps – NET’s) [43]. ɇɟɣɬɪɨɮɢɥɶɧɵɟ 

ɜɧɟɤɥɟɬɨɱɧɵɟ ɥɨɜɭɲɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɚɤ ɜɧɟɤɥɟɬɨɱɧɵɟ ɫɟɬɤɢ, ɤɨɬɨɪɵɟ 

ɫɨɫɬɨɹɬ ɢɡ ɞɟɤɨɧɞɟɧɫɢɪɨɜɚɧɧɨɝɨ ɯɪɨɦɚɬɢɧɚ ɢ ɯɚɪɚɤɬɟɪɧɵɯ ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɯ 

ɛɟɥɤɨɜ, ɬɚɤɢɯ ɤɚɤ ɝɢɫɬɨɧɵ, ɦɢɟɥɨɩɟɪɨɤɫɢɞɚɡɚ ɢ ɧɟɣɬɪɨɮɢɥɶɧɚɹ ɷɥɚɫɬɚɡɚ 

[44,45]. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɇȼɅ ɹɜɥɹɟɬɫɹ ɚɤɬɢɜɧɵɦ ɩɪɨɰɟɫɫɨɦ, ɫɨɫɬɨɹɳɢɦ ɢɡ 

ɰɟɩɢ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ, ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɧɟɣɬɪɨɮɢɥɟ. Ʉɥɟɬɤɚ ɩɨɫɥɟ 

ɢɡɦɟɧɟɧɢɣ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɰɢɬɨɩɥɚɡɦɟ ɢ ɹɞɪɟ, ɧɚɱɢɧɚɟɬ ɫɨɤɪɚɳɚɬɶɫɹ ɞɨ ɬɟɯ 

ɩɨɪ, ɩɨɤɚ ɧɟ ɥɨɩɧɟɬ ɦɟɦɛɪɚɧɚ. Ɂɚɬɟɦ ɤɥɟɬɤɚ ɛɵɫɬɪɨ ɜɵɛɪɚɫɵɜɚɟɬ ɧɚɪɭɠɭ 

ɜɵɫɨɤɨɚɤɬɢɜɧɭɸ ɫɦɟɫɶ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɝɢɛɟɥɢ ɧɟɣɬɪɨɮɢɥɚ [46]. 

ɇɟɣɬɪɨɮɢɥɶɧɵɟ ɜɧɟɤɥɟɬɨɱɧɵɟ ɥɨɜɭɲɤɢ, ɢɡɜɟɫɬɧɵɟ ɬɚɤɠɟ ɤɚɤ ɧɟɬɨɡ, ɧɚɪɚɜɧɟ 

ɫ ɧɟɤɪɨɡɨɦ ɢ ɚɩɨɩɬɨɡɨɦ, ɫɱɢɬɚɸɬɫɹ ɬɪɟɬɶɢɦ ɨɫɧɨɜɧɵɦ ɬɢɩɨɦ ɤɥɟɬɨɱɧɨɣ 

ɫɦɟɪɬɢ [47]. Ʉ ɨɫɧɨɜɧɵɦ ɷɬɚɩɚɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɟɣɬɪɨɮɢɥɶɧɵɯ 

ɜɧɟɤɥɟɬɨɱɧɵɯ ɥɨɜɭɲɟɤ ɨɬɧɨɫɹɬ: ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɟɚɤɰɢɨɧɧɨɫɩɨɫɨɛɧɵɯ ɜɢɞɨɜ 

ɤɢɫɥɨɪɨɞɚ, ɞɟɤɨɧɞɟɧɫɚɰɢɸ ɹɞɟɪɧɨɝɨ ɯɪɨɦɚɬɢɧɚ, ɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ 

ɮɟɪɦɟɧɬɨɦ ɩɟɩɬɢɞɢɥɚɪɝɢɧɢɧ-ɞɟɢɦɢɧɚɡɵ 4, ɫɦɟɲɢɜɚɧɢɟ ȾɇɄ ɫ ɛɟɥɤɚɦɢ 

ɝɪɚɧɭɥ ɢ, ɜ ɡɚɤɥɸɱɟɧɢɢ, ɚɤɬɢɜɧɭɸ ɷɤɫɬɪɭɡɢɸ ɇȼɅ ɱɟɪɟɡ ɧɚɪɭɠɧɭɸ 

ɤɥɟɬɨɱɧɭɸ ɦɟɦɛɪɚɧɭ [48]. 
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ɉɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɜɧɟɤɥɟɬɨɱɧɵɯ ɥɨɜɭɲɟɤ 

ɫɨɜɦɟɫɬɧɨ ɫ ɞɟɤɨɧɞɟɧɫɢɪɨɜɚɧɢɟɦ ɯɪɨɦɚɬɢɧɚ (ɝɢɫɬɨɧɨɜ ɢ ȾɇɄ) 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɜɨɛɨɠɞɟɧɢɟɦ ɩɪɨɬɟɚɡɵ ɢ ɚɧɬɢɦɢɤɪɨɛɧɵɯ ɩɟɩɬɢɞɨɜ, 

ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬɫɹ ɜ ɝɪɚɧɭɥɚɯ ɧɟɣɬɪɨɮɢɥɨɜ. Ȼɟɥɤɢ ɜ ɥɨɜɭɲɤɢ ɜɵɜɨɞɹɬɫɹ ɢɡ 

ɜɫɟɯ ɬɪɟɯ ɬɢɩɨɜ ɝɪɚɧɭɥ ɧɟɣɬɪɨɮɢɥɨɜ. Ʉɚɬɟɩɫɢɧ G, ɷɥɚɫɬɚɡɚ ɢ 

ɦɢɟɥɨɩɟɪɨɤɫɢɞɚɡɚ ɩɨɫɬɭɩɚɸɬ ɜ ɇȼɅ ɢɡ ɚɡɭɪɨɮɢɥɶɧɵɯ ɩɟɪɜɢɱɧɵɯ ɝɪɚɧɭɥ. 

ȼɬɨɪɢɱɧɵɟ ɝɪɚɧɭɥɵ (ɫɩɟɰɢɮɢɱɟɫɤɢɟ) ɹɜɥɹɸɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɥɚɤɬɨɮɟɪɪɢɧɚ, ɚ 

ɬɪɟɬɢɱɧɵɟ ɝɪɚɧɭɥɵ – ɠɟɥɚɬɢɧɚɡɵ. ȼ ɫɟɬɹɯ ɬɚɤɠɟ ɧɚɯɨɞɹɬɫɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ 

ɛɟɥɤɢ, ɜɨɜɥɟɤɚɸɳɢɟ ɜ ɚɤɬɢɜɚɰɢɸ ɤɥɟɬɨɱɧɨɟ ɦɢɤɪɨɨɤɪɭɠɟɧɢɟ ɥɨɜɭɲɟɤ [46]. 

Ʉɚɤ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɚɡɥɢɱɧɵɯ ɦɨɞɟɥɹɯ ɪɚɤɚ ɦɵɲɢ, ɨɩɭɯɨɥɟɜɵɟ 

ɤɥɟɬɤɢ ɫɩɨɫɨɛɧɵ ɭɜɟɥɢɱɢɜɚɬɶ ɩɪɨɞɭɤɰɢɸ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɥɨɜɭɲɟɤ ɫ 

ɩɨɦɨɳɶɸ ɧɟɣɬɪɨɮɢɥɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɩɭɯɨɥɶɸ (tumor-associated neutrophils – 

TAN’s), ɚ ɬɚɤɠɟ ɩɨɬɟɧɰɢɚɥɶɧɨ ɰɢɪɤɭɥɢɪɭɸɳɢɯ ɧɟɣɬɪɨɮɢɥɨɜ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ 

ɇȼɅ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɩɪɨɨɩɭɯɨɥɟɜɵɦ ɷɮɮɟɤɬɨɦ ɤɚɤ ɩɨɫɪɟɞɫɬɜɨɦ 

ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɥɢɮɟɪɚɰɢɢ ɪɚɤɨɜɵɯ ɤɥɟɬɨɤ, ɬɚɤ ɢ ɫ ɩɨɦɨɳɶɸ ɢɧɝɢɛɢɪɨɜɚɧɢɹ 

ɚɩɨɩɬɨɡɚ. Ɍɟɦ ɧɟ ɦɟɧɟɟ ɬɨɱɧɵɣ ɦɟɯɚɧɢɡɦ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɦɭ 

ɧɟɣɬɪɨɮɢɥɶɧɵɟ ɜɧɟɤɥɟɬɨɱɧɵɟ ɥɨɜɭɲɤɢ ɭɫɢɥɢɜɚɸɬ ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟ 

ɨɩɭɯɨɥɢ, ɨɫɬɚёɬɫɹ ɧɟɨɩɪɟɞɟɥёɧɧɵɦ. ȼɟɪɨɹɬɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ 

ɫɜɹɡɶ ɦɟɠɞɭ ɜɵɫɜɨɛɨɠɞɟɧɢɟɦ ɇȼɅ ɢ ɜɵɫɜɨɛɨɠɞɟɧɢɟɦ ɩɪɨɨɩɭɯɨɥɟɜɵɯ 

ɮɚɤɬɨɪɨɜ, ɜ ɱɢɫɥɟ ɤɨɬɨɪɵɯ MMP9, ɇɗ ɢ ɤɚɬɟɩɫɢɧ G [49]. ɋɩɨɫɨɛɧɨɫɬɶ ɫɟɬɟɣ 

ɡɚɯɜɚɬɵɜɚɬɶ ɢ ɨɛɟɡɞɜɢɠɢɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɩɚɬɨɝɟɧɵ, ɜɩɨɫɥɟɞɫɬɜɢɢ 

ɩɪɨɬɢɜɨɫɬɨɢɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɢɧɮɟɤɰɢɣ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɧɢɱɬɨɠɟɧɢɸ 

ɩɚɬɨɝɟɧɨɜ [50]. ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɧɟɣɬɪɨɮɢɥɶɧɵɟ ɥɨɜɭɲɤɢ ɬɪɚɞɢɰɢɨɧɧɨ 

ɭɱɚɫɬɜɭɸɬ ɜ ɡɚɯɜɚɬɟ ɩɚɬɨɝɟɧɨɜ, ɟɫɬɶ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɫɩɨɫɨɛɧɵ ɭɫɢɥɢɜɚɬɶ 

ɚɞɝɟɡɢɸ ɢ ɦɟɬɚɫɬɚɡɵ ɛɟɝɭɳɢɯ ɰɢɪɤɭɥɢɪɭɸɳɢɯ ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɨɤ. Ɉɞɧɚɤɨ 

ɧɟɞɚɜɧɟɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɯɪɨɧɢɱɟɫɤɨɝɨ ɜɨɫɩɚɥɟɧɢɹ ɭ ɦɵɲɟɣ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ 

ɨɛɪɚɡɨɜɚɧɢɟ ɇȼɅ ɫ ɩɨɦɨɳɶɸ ɧɟɣɬɪɨɮɢɥɨɜ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɢ ɦɨɠɟɬ 

ɪɚɡɪɭɲɚɬɶ ɯɟɦɨɤɢɧɵ ɢ ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɟ ɰɢɬɨɤɢɧɵ, ɨɛɥɟɝɱɚɹ ɜɨɫɩɚɥɟɧɢɟ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɷɬɚ ɪɨɥɶ ɜ ɤɨɧɬɟɤɫɬɟ ɪɚɤɚ ɟɳё ɧɟ ɪɟɲɟɧɚ, ɨɧɚ 
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ɩɨɞɱёɪɤɢɜɚɟɬ, ɱɬɨ ɧɟɣɬɪɨɮɢɥɶɧɵɟ ɝɪɚɧɭɥɨɰɢɬɵ ɢɝɪɚɸɬ ɞɜɨɣɧɭɸ ɪɨɥɶ ɜ 

ɜɨɫɩɚɥɟɧɢɢ ɢ ɪɚɤɟ [49]. 
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2ɆȺɌȿɊɂȺɅɕ ɂ ɆȿɌɈȾɕ ɂɋɋɅȿȾɈȼȺɇɂə 
 

2.1 Ɇɚɬɟɪɢɚɥɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
 

Ɋɚɛɨɬɚ ɩɪɨɜɨɞɢɥɚɫɶ ɜ ɝɟɦɚɬɨɥɨɝɢɱɟɫɤɨɦ ɨɬɞɟɥɟɧɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɣ 

Ʉɪɚɟɜɨɣ ɤɥɢɧɢɱɟɫɤɨɣ ɛɨɥɶɧɢɰɵ №1 (ɝɥɚɜɧɵɣ ɜɪɚɱ Ʉɨɪɱɚɝɢɧ ȿ.ȿ.) ɢ 

ɥɚɛɨɪɚɬɨɪɢɢ ɤɥɢɧɢɱɟɫɤɨɣ ɩɚɬɨɮɢɡɢɨɥɨɝɢɢ ɇɂɂ Ɇɉɋ Ɏɂɐ Ʉɇɐ ɋɈ ɊȺɇ 

(ɡɚɜ. ɥɚɛɨɪɚɬɨɪɢɟɣ ɞ.ɦ.ɧ. ɋɦɢɪɧɨɜɚ Ɉ.ȼ.). Ʉɨɧɬɪɨɥɶɧɚɹ ɝɪɭɩɩɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ 

125 ɩɪɚɤɬɢɱɟɫɤɢ ɡɞɨɪɨɜɵɯ ɞɨɛɪɨɜɨɥɶɰɟɜ, ɫɨɩɨɫɬɚɜɢɦɵɯ ɩɨ ɩɨɥɭ ɢ ɜɨɡɪɚɫɬɭ ɫ 

ɝɪɭɩɩɨɣ ɨɛɫɥɟɞɨɜɚɧɧɵɯ ɛɨɥɶɧɵɯ, ɛɵɥɚ ɨɬɨɛɪɚɧɚ ɩɪɢ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ 

ɨɫɦɨɬɪɚɯ ɜ Ʌɉɍ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ. Ɉɛɫɥɟɞɨɜɚɧɢɟ ɛɨɥɶɧɵɯ ɢ ɩɪɚɤɬɢɱɟɫɤɢ 

ɡɞɨɪɨɜɵɯ ɥɸɞɟɣ ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɪɚɡɪɟɲɟɧɢɹ ɷɬɢɱɟɫɤɨɝɨ ɎȽȻɇɍ ɇɂɂ 

«Ɇɟɞɢɰɢɧɫɤɢɯ ɩɪɨɛɥɟɦ ɋɟɜɟɪɚ», ɩɪɢ ɷɬɨɦ ɤɚɠɞɵɣ ɭɱɚɫɬɧɢɤ ɩɨɞɩɢɫɵɜɚɥ 

ɮɨɪɦɭ ɢɧɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɝɥɚɫɢɹ ɧɚ ɨɛɫɥɟɞɨɜɚɧɢɟ.  

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɢɥɫɹ ɛɨɥɶɧɨɣ ɆɆ G- ɢɦɦɭɧɨɯɢɦɢɱɟɫɤɨɝɨ 

ɜɚɪɢɚɧɬɚ ɜ ɜɨɡɪɚɫɬɟ ɨɬ 40 ɞɨ 76 ɥɟɬ. Ɉɬɛɨɪ ɛɨɥɶɧɵɯ ɩɪɨɜɨɞɢɥɫɹ ɦɟɬɨɞɨɦ 

ɫɥɭɱɚɣɧɨɣ ɜɵɛɨɪɤɢ ɩɨ ɦɟɪɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɝɟɦɚɬɨɥɨɝɢɱɟɫɤɨɟ ɨɬɞɟɥɟɧɢɟ 

Ʉɪɚɟɜɨɣ ɤɥɢɧɢɱɟɫɤɨɣ ɛɨɥɶɧɢɰɵ №1 ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ.  ɉɪɢ ɩɨɫɬɭɩɥɟɧɢɢ 

ɜɪɚɱɚɦɢ ɝɟɦɚɬɨɥɨɝɚɦɢ ɭ ɛɨɥɶɧɵɯ ɫɨɛɢɪɚɥɫɹ ɚɧɚɦɧɟɡ ɢ ɚɧɚɥɢɡɢɪɨɜɚɥɢɫɶ 

ɞɚɧɧɵɟ ɨɛɴɟɤɬɢɜɧɨɝɨ ɨɫɦɨɬɪɚ, ɨɬɪɚɠɚɸɳɢɟ ɢɯ ɨɛɳɟɟ ɫɨɫɬɨɹɧɢɟ.  

Ⱦɢɚɝɧɨɡ ɜɟɪɢɮɢɰɢɪɨɜɚɥɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɥɢɧɢɱɟɫɤɨɝɨ ɢ 

ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɂɞɟɧɬɢɮɢɤɚɰɢɸ G-ɜɚɪɢɚɧɬɚ ɆɆ ɩɪɨɜɨɞɢɥɢ 

ɦɟɬɨɞɨɦ ɢɦɦɭɧɨɮɢɤɫɚɰɢɢ ɢ ɷɥɟɤɬɪɨɮɨɪɟɡɚ (ɝ. ɇɨɜɨɫɢɛɢɪɫɤ). Ⱦɢɚɝɧɨɡ 

ɩɨɞɬɜɟɪɠɞɚɥɫɹ ɫɨɱɟɬɚɧɢɟɦ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ. ɋɬɟɩɟɧɶ ɩɨɪɚɠɟɧɢɹ 

ɤɨɫɬɟɣ ɩɨɞɬɜɟɪɠɞɚɥɚɫɶ ɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɢɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɢ ɆɊɌ. ȼ 

ɪɚɦɤɚɯ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɚɤɠɟ ɛɵɥɢ ɢɡɭɱɟɧɵ 101 ɢɫɬɨɪɢɹ ɛɨɥɟɡɧɢ ɛɨɥɶɧɵɯ ɆɆ 

G-ɢɦɦɭɧɨɯɢɦɢɱɟɫɤɨɝɨ ɜɚɪɢɚɧɬɚ. Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɚ ɜɟɧɨɡɧɚɹ 

ɤɪɨɜɶ, ɤɨɬɨɪɚɹ ɛɪɚɥɚɫɶ ɭ ɩɚɰɢɟɧɬɨɜ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɜ ɫɬɚɰɢɨɧɚɪ ɭɬɪɨɦ ɫ 8 

ɞɨ 9 ɱɚɫɨɜ ɧɚɬɨɳɚɤ ɢɡ ɥɨɤɬɟɜɨɣ ɜɟɧɵ ɜ ɩɪɨɛɢɪɤɢ ɫ ɝɟɩɚɪɢɧɨɦ ɞɨ ɧɚɡɧɚɱɟɧɢɹ 
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ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɨɣ ɬɟɪɚɩɢɢ. Ⱦɢɧɚɦɢɱɟɫɤɨɟ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɛɨɥɶɧɵɦɢ 

ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɩɪɟɛɵɜɚɧɢɹ ɢɯ ɜ ɫɬɚɰɢɨɧɚɪɟ. 

 

2.1.1 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɫɥɟɞɨɜɚɧɢɹ ɩɚɰɢɟɧɬɨɜ 
 

ȼ ɤɥɢɧɢɤɨ-ɥɚɛɨɪɚɬɨɪɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɤɥɸɱɚɥɢɫɶ ɛɨɥɶɧɵɟ ɞɢɮɮɭɡɧɨ-

ɨɱɚɝɨɜɨɣ ɆɆ G-ɢɦɦɭɧɨɯɢɦɢɱɟɫɤɨɝɨ ɜɚɪɢɚɧɬɚ ɜ ɜɨɡɪɚɫɬɟ ɞɨ 76 ɥɟɬ, 

ɩɨɫɬɭɩɢɜɲɢɟ ɜ ɨɬɞɟɥɟɧɢɟ ɜɩɟɪɜɵɟ. ȼɫɟ ɛɨɥɶɧɵɟ, ɫɨɝɥɚɫɧɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

Durie, Salmon (1975 ɝ.), ɛɵɥɢ ɪɚɡɞɟɥɟɧɵ ɧɚ ɫɬɚɞɢɢ. Ȼɨɥɶɧɵɟ ɆȻ ɧɚ II ɫɬɚɞɢɢ 

ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɜ ɫɬɚɰɢɨɧɚɪ ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢɫɶ ɭɪɨɜɧɟɦ ɝɟɦɨɝɥɨɛɢɧɚ (Hb) 

85-100 ɝ/ɥ, IgG – 50-70 ɝ/ɥ., ɫ ɢɡɦɟɧɟɧɧɨɣ ɦɚɫɫɨɣ ɦɢɟɥɨɦɧɵɯ ɤɥɟɬɨɤ ɨɬ 0,6 

ɤɝ/ɦ3, ɭɪɨɜɧɟɦ ɤɚɥɶɰɢɹ ɜ ɫɵɜɨɪɨɬɤɟ ɦɟɧɟɟ 12 ɦɝ/100 ɦ, ɭ ɧɢɯ ɧɚɛɥɸɞɚɥɫɹ 

ɨɫɬɟɨɥɢɡ ɢɥɢ ɫɨɥɢɬɚɪɧɵɣ ɤɨɫɬɧɵɣ ɨɱɚɝ. Ⱦɥɹ ɛɨɥɶɧɵɯ ɧɚ III ɫɬɚɞɢɢ ɫ 

ɦɚɤɫɢɦɚɥɶɧɨ ɜɵɫɨɤɨɣ ɨɩɭɯɨɥɟɜɨɣ ɦɚɫɫɨɣ (1,2 ɤɝ/ɦ3) ɝɟɦɨɝɥɨɛɢɧ ɧɢɠɟ 85 ɝ/ɥ, 

ɭɪɨɜɟɧɶ ɤɚɥɶɰɢɹ ɜ ɫɵɜɨɪɨɬɤɟ ɛɨɥɟɟ 12 ɦɝ/100 ɦɥ, ɜɵɪɚɠɟɧɧɵɣ 

ɨɫɬɟɨɞɟɫɬɪɭɤɬɢɜɧɵɣ ɩɪɨɰɟɫɫ, ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ Ɇ-ɤɨɦɩɨɧɟɧɬɚ (IgG ɦɟɧɟɟ 70 

ɝ/ɥ, IgA ɦɟɧɟɟ 50 ɝ/ɝɥ, BJ ɜ ɦɨɱɟ ɦɟɧɟɟ 12 ɝ/ɫɭɬ). ɇɚ ɤɚɠɞɨɣ ɫɬɚɞɢɢ ɛɵɥɨ 

ɜɵɞɟɥɟɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɜɟ ɩɨɞɝɪɭɩɩɵ: Ⱥ –  ɛɟɡ ɩɨɪɚɠɟɧɢɹ ɩɨɱɟɤ, B –  ɫ 

ɩɨɪɚɠɟɧɢɟɦ ɩɨɱɟɤ. Ⱦɟɥɟɧɢɟ ɧɚ Ⱥ ɢɥɢ ȼ ɜɚɪɢɚɧɬɵ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɭɧɤɰɢɢ 

ɩɨɱɟɤ, ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɤɪɟɚɬɢɧɢɧɚ ɜ ɫɵɜɨɪɨɬɤɟ 

ɤɪɨɜɢ. Ɍɚɤ, ɟɫɥɢ ɮɭɧɤɰɢɢ ɩɨɱɟɤ ɫɧɢɠɟɧɵ, ɬɨ ɛɨɥɶɧɵɯ ɨɬɧɨɫɢɥɢ ɤ ȼ ɫɬɚɞɢɢ. 

IA, IIA, IIIA –  ɫɨɞɟɪɠɚɧɢɟ ɤɪɟɚɬɢɧɢɧɚ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ <177 ɦɦɨɥɶ/ɥ. IB, 

IIB, IIIB – ɫɨɞɟɪɠɚɧɢɟ ɤɪɟɚɬɢɧɢɧɚ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ >177 ɦɦɨɥɶ/ɥ. 

ɋɪɟɞɧɢɣ ɜɨɡɪɚɫɬ ɛɨɥɶɧɵɯ ɆɆ ɫɨɫɬɚɜɢɥ 60,53 ± 6,78 ɥɟɬ. ɋɪɟɞɢ 101 

ɨɛɫɥɟɞɨɜɚɧɧɨɝɨ ɛɨɥɶɧɨɝɨ ɆɆ – ɦɭɠɱɢɧ 39%, ɠɟɧɳɢɧ – 62%. ɋɪɟɞɧɢɣ 

ɜɨɡɪɚɫɬ ɦɭɠɱɢɧ ɫɨɫɬɚɜɥɹɥ – 60 ɥɟɬ ± 2,3 ɝɨɞɚ (ɨɬ 47 ɞɨ 73 ɥɟɬ), ɠɟɧɳɢɧ – 61 

ɝɨɞ ± 3,7 ɝɨɞɚ (ɨɬ 43 ɞɨ 76 ɥɟɬ). ɉɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɭ 16 (16,16%) ɜɵɹɜɥɹɥɢɫɶ 

ɩɨɪɚɠɟɧɢɹ ɩɨɱɟɤ: ɧɚ II  ɫɬɚɞɢɢ – 8 ɛɨɥɶɧɵɯ, ɧɚ III  – ɬɚɤɠɟ 8 ɛɨɥɶɧɵɯ. ɍ 93 

ɱɟɥɨɜɟɤ (93,93%) ɢɦɟɥɢɫɶ ɨɱɚɝɢ ɞɟɫɬɪɭɤɰɢɢ ɜ ɤɨɫɬɹɯ. Ɂɚ ɩɟɪɢɨɞ 
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ɤɥɢɧɢɱɟɫɤɨɝɨ ɧɚɛɥɸɞɟɧɢɹ ɜ ɝɟɦɚɬɨɥɨɝɢɱɟɫɤɨɦ ɨɬɞɟɥɟɧɢɢ ɭ 46% ɩɚɰɢɟɧɬɨɜ 

ɪɚɡɜɢɥɢɫɶ ɢɧɮɟɤɰɢɨɧɧɵɟ ɨɫɥɨɠɧɟɧɢɹ. 

ɋɨɨɬɧɨɲɟɧɢɟ ɦɭɠɱɢɧ ɢ ɠɟɧɳɢɧ ɩɨ ɫɬɚɞɢɹɦ ɫɨɫɬɚɜɢɥɨ: IIA  ɫɬɚɞɢɹ – 58 

ɛɨɥɶɧɵɯ (ɢɡ ɧɢɯ 42 ɠɟɧɳɢɧɵ ɢ 16 ɦɭɠɱɢɧ), ɧɚ IIIA  ɫɬɚɞɢɢ – 27 ɛɨɥɶɧɵɯ (ɢɡ 

ɧɢɯ 14 ɠɟɧɳɢɧ ɢ 13 ɦɭɠɱɢɧ). ɋ ɩɨɪɚɠɟɧɢɹɦɢ ɩɨɱɟɤ ɧɚ IIȼ ɫɬɚɞɢɢ – 8 

ɛɨɥɶɧɵɯ (4 ɠɟɧɳɢɧɵ ɢ 4 ɦɭɠɱɢɧɵ), ɧɚ III ȼ ɫɬɚɞɢɢ – 8 ɛɨɥɶɧɵɯ (2 ɠɟɧɳɢɧɵ 

ɢ 6 ɦɭɠɱɢɧ). 

Ȼɨɥɶɧɵɟ ɜ ɜɨɡɪɚɫɬɟ 40-50 ɥɟɬ ɫɨɫɬɚɜɢɥɢ 10 ɱɟɥɨɜɟɤ, 51-60 ɥɟɬ – 37 

ɱɟɥɨɜɟɤ, 61-70 ɥɟɬ – 41 ɱɟɥɨɜɟɤ, 71-76 ɥɟɬ – 13 ɱɟɥɨɜɟɤ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ 

ɛɨɥɶɧɵɯ ɩɨ ɜɨɡɪɚɫɬɭ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɧɚ II ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢɹ ɧɚɯɨɞɢɥɢɫɶ 

65,65% ɢɫɫɥɟɞɭɟɦɵɯ ɛɨɥɶɧɵɯ, ɚ ɧɚ III ɫɬɚɞɢɢ 35,35%. 

 

2.1.2 ɏɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɵɣ ɚɧɚɥɢɡ ɧɟɣɬɪɨɮɢɥɶɧɵɯ 
ɝɪɚɧɭɥɨɰɢɬɨɜ 
 

ȼ ɤɚɱɟɫɬɜɟ ɦɟɬɨɞɚ ɢɡɭɱɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɧɟɣɬɪɨɮɢɥɶɧɵɯ ɝɪɚɧɭɥɨɰɢɬɨɜ 

ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɵɣ ɚɧɚɥɢɡ ɫɩɨɧɬɚɧɧɨɣ ɢ ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ 

ɩɪɨɞɭɤɰɢɢ ȺɎɄ ɇȽ ɛɨɥɶɧɵɯ ɆɆ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢɹ (De 

sole p.et al.; 1983). Ɉɰɟɧɤɭ ɫɩɨɧɬɚɧɧɨɣ ɢ ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ 

ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɰɢɢ ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ ɬɟɱɟɧɢɟ 90 ɦɢɧɭɬ ɧɚ 36-ɤɚɧɚɥɶɧɨɦ 

ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɨɦ ɚɧɚɥɢɡɚɬɨɪɟ “CL 3606” (Ɋɨɫɫɢɹ). Ɋɟɝɢɫɬɪɚɰɢɹ 

ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɭɩɪɚɜɥɟɧɢɟ ɚɧɚɥɢɡɚɬɨɪɨɦ ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ ɱɟɪɟɡ ɩɟɪɫɨɧɚɥɶɧɵɣ 

ɤɨɦɩɶɸɬɟɪ. Ɉɩɪɟɞɟɥɹɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɜɪɟɦɹ ɜɵɯɨɞɚ ɤɪɢɜɨɣ 

ɧɚ ɦɚɤɫɢɦɭɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɰɢɢ (Tmax), ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɰɢɢ (Imax), ɩɥɨɳɚɞɶ ɤɪɢɜɨɣ 

ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɰɢɢ (S). ȼ ɤɚɱɟɫɬɜɟ ɭɫɢɥɢɬɟɥɹ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɰɢɢ 

ɢɫɩɨɥɶɡɨɜɚɥɢ ɥɸɦɢɧɨɥ. ɂɧɞɭɤɬɨɪɨɦ ɪɟɫɩɢɪɚɬɨɪɧɨɝɨ ɜɡɪɵɜɚ ɫɥɭɠɢɥ 

ɨɩɫɨɧɢɡɢɪɨɜɚɧɧɵɣ ɡɢɦɨɡɚɧ. ɍɫɢɥɟɧɢɟ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɰɢɢ, 

ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ ɨɩɫɨɧɢɡɢɪɨɜɚɧɧɵɦ ɡɢɦɨɡɚɧɨɦ, ɨɰɟɧɢɜɚɥɢ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ 

ɩɥɨɳɚɞɢ ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ (Sɢɧɞ) ɤ ɩɥɨɳɚɞɢ ɫɩɨɧɬɚɧɧɨɣ (Sɫɩɨɧɬ) 
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ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɰɢɢ ɢ ɨɛɨɡɧɚɱɚɥɢ ɢɧɞɟɤɫɨɦ ɚɤɬɢɜɚɰɢɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɚ ɫɮɨɪɦɢɪɨɜɚɧɚ ɛɚɡɚ ɞɚɧɧɵɯ. 
 

2.1.3 ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɜ ɩɚɤɟɬɟ 

ɷɥɟɤɬɪɨɧɧɵɯ ɬɚɛɥɢɰ MS Excel 2010 ɛɵɥɚ ɫɮɨɪɦɢɪɨɜɚɧɚ ɛɚɡɚ ɞɚɧɧɵɯ. 

ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɚɧɧɵɯ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɩɨɦɨɳɶɸ ɩɚɤɟɬɨɜ 

ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ Statistica for Windows 8.0 (StatSoft Inc., ɋɒȺ, 2008) ɢ 

Microsoft Excel, 2007 (Microsoft, ɋɒȺ) Ⱦɥɹ ɜɫɟɯ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɹɥɢ ɦɟɞɢɚɧɭ 

(Me) ɢ ɩɟɪɫɢɧɬɢɥɢ (ɋ25-ɋ75). Ɉɰɟɧɤɭ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɚɡɥɢɱɢɣ ɫɪɟɞɧɢɯ 

ɨɫɭɳɟɫɬɜɥɹɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ t-ɤɪɢɬɟɪɢɹ ɋɬɶɸɞɟɧɬɚ. Ɉɛɪɚɛɨɬɤɚ 

ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɜɤɥɸɱɚɥɚ ɩɨɞɫɱɟɬ ɧɟɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ: 

ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɛɵɥɢ ɨɩɢɫɚɧɵ ɚɛɫɨɥɸɬɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɢ ɜ ɜɢɞɟ 

ɩɪɨɰɟɧɬɧɵɯ ɞɨɥɟɣ. ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ ɡɧɚɱɢɦɨɫɬɶ ɪɚɡɥɢɱɢɣ ɨɩɪɟɞɟɥɹɥɢ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɧɝɨɜɨɝɨ ɤɪɢɬɟɪɢɹ Ɇɚɧɧɚ-ɍɢɬɧɢ. Ʉɪɢɬɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ 

ɡɧɚɱɢɦɨɫɬɢ ɩɪɢ ɩɪɨɜɟɪɤɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɝɢɩɨɬɟɡ ɩɪɢɧɢɦɚɥɫɹ ɪɚɜɧɵɦ 

ɪ<0,05. 
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3 ɊȿɁɍɅɖɌȺɌɕ ɂɋɋɅȿȾɈȼȺɇɂɃ ɂ ɂɏ ɈȻɋɍɀȾȿɇɂə 
 

ɂɡ ɬɟɤɫɬɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɢɡɴɹɬɵ ɪɟɡɭɥɶɬɚɬɵ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɩɨɬɟɧɰɢɚɥɶɧɭɸ 

ɤɨɦɦɟɪɱɟɫɤɭɸ ɧɚɭɱɧɭɸ ɰɟɧɧɨɫɬɶ ɜ ɫɢɥɭ ɧɟɢɡɜɟɫɬɧɨɫɬɢ ɢɯ ɬɪɟɬɶɢɦ ɥɢɰɚɦ. 
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