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ɚɧɚɥɨɝɢɱɧɵɯ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ, ɜɯɨɞɹɳɢɯ ɜ ɪɟɝɢɨ-
ɧɚɥɶɧɵɣ ɫɬɚɧɞɚɪɬ, ɛɵɥɢ ɧɚɡɧɚɱɟɧɵ ɩɢɪɚɰɟɬɚɦ, ɚɤɬɨɜɟ-
ɝɢɧ. ɂɡ ɩɪɟɩɚɪɚɬɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɰɟɧɬɪɚɥɶɧɭɸ ɧɟɪɜɧɭɸ 
ɫɢɫɬɟɦɭ, ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɫɬɚɧɞɚɪɬ ɜɤɥɸɱɟɧɵ ɚɧɬɢɞɟ-
ɩɪɟɫɫɚɧɬɵ ɢ ɧɨɪɦɨɬɢɦɢɤɢ (ɤɪɚɬɧɨɫɬɶ 0,4), ɜ ɬɨɦ ɱɢɫɥɟ 
ɚɦɢɬɪɢɩɬɢɥɢɧ (0,2), ɩɨ ɮɚɤɬɭ ɚɦɢɬɪɢɩɬɢɥɢɧ ɧɚɡɧɚɱɚɥɫɹ 
ɫ ɱɚɫɬɨɬɨɣ 0,1, ɩɪɢɱɟɦ ɷɬɨ ɛɵɥ ɟɞɢɧɫɬɜɟɧɧɵɣ ɩɪɟɩɚɪɚɬ 
ɞɚɧɧɨɣ ɝɪɭɩɩɵ, ɬɨ ɟɫɬɶ ɨɛɳɚɹ ɱɚɫɬɨɬɚ ɧɚɡɧɚɱɟɧɢɹ ɚɧɬɢ-
ɞɟɩɪɟɫɫɚɧɬɨɜ ɢ ɧɨɪɦɨɬɢɦɢɤɨɜ ɫɨɫɬɚɜɢɥɚ 0,1.

ɑɚɫɬɨɬɚ ɧɚɡɧɚɱɟɧɢɹ ɩɪɟɩɚɪɚɬɨɜ ɢɡ ɝɪɭɩɩɵ ɞɢɭɪɟ-
ɬɢɤɨɜ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ ɬɪɟɛɨɜɚɧɢɹɦɢ ɮɟɞɟɪɚɥɶɧɨɝɨ 
ɫɬɚɧɞɚɪɬɚ. ɋɪɟɞɢ ɧɟ ɮɢɝɭɪɢɪɭɸɳɢɯ ɜ ɮɟɞɟɪɚɥɶɧɨɦ 
ɫɬɚɧɞɚɪɬɟ ɩɪɟɩɚɪɚɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɝɢɩɨɬɢɚɡɢɞ ɫ 
ɱɚɫɬɨɬɨɣ 0,4, ɮɭɪɨɫɟɦɢɞ ɫ ɱɚɫɬɨɬɨɣ 0,3.

ɇɚɛɥɸɞɟɧɢɟ ɜɪɚɱɨɦ-ɪɟɚɧɢɦɚɬɨɥɨɝɨɦ ɨɫɭɳɟɫɬɜ-
ɥɹɥɨɫɶ ɫ ɱɚɫɬɨɬɨɣ 0,07 ɜ ɫɥɭɱɚɟ ɬɹɠɟɥɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɛɨɥɶɧɨɝɨ, ɬɪɟɛɭɸɳɟɝɨ ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ ɜ ɩɚɥɚɬɭ ɢɧɬɟɧ-
ɫɢɜɧɨɣ ɬɟɪɚɩɢɢ, ɚ ɧɟ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ, ɤɚɤ ɪɟɤɨɦɟɧɞɭɟɬ-
ɫɹ ɮɟɞɟɪɚɥɶɧɵɦ ɫɬɚɧɞɚɪɬɨɦ.

ɂɧɮɭɡɢɨɧɧɚɹ ɬɟɪɚɩɢɹ ɧɚɡɧɚɱɚɥɚɫɶ ɫ ɱɚɫɬɨɬɨɣ, ɩɪɟ-
ɜɵɲɚɸɳɟɣ ɫɬɚɧɞɚɪɬ. Ɍɚɤ, ɢɧɮɭɡɢɢ ɦɧɨɝɨɤɨɦɩɨɧɟɧ-
ɬɧɵɯ ɩɨɥɢɢɨɧɧɵɯ ɪɚɫɬɜɨɪɨɜ ɩɪɨɜɨɞɢɥɢɫɶ ɜɫɟɦ ɩɚɰɢ-
ɟɧɬɚɦ (ɩɨ ɮɟɞɟɪɚɥɶɧɨɦɭ ɫɬɚɧɞɚɪɬɭ ɱɚɫɬɨɬɚ 0,4).

ɑɚɫɬɨɬɚ ɧɚɡɧɚɱɟɧɢɹ ɝɪɭɩɩ ɩɪɟɩɚɪɚɬɨɜ ɞɥɹ ɥɟɱɟɧɢɹ 
ɡɚɛɨɥɟɜɚɧɢɣ ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɨɝɨ ɬɪɚɤɬɚ, ɫɚɯɚɪɧɨɝɨ 
ɞɢɚɛɟɬɚ ɛɵɥɚ ɧɢɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɮɟɞɟɪɚɥɶɧɵɦ 
ɫɬɚɧɞɚɪɬɨɦ.

ɋɜɟɪɯ ɫɬɚɧɞɚɪɬɚ ɧɚɡɧɚɱɚɥɢɫɶ ɩɟɪɨɪɚɥɶɧɵɟ ɫɚɯɚ-
ɪɨɫɧɢɠɚɸɳɢɟ ɫɪɟɞɫɬɜɚ, ɝɨɪɦɨɧɵ, ɩɪɨɬɢɜɨɪɜɨɬɧɵɟ, 
ɫɥɚɛɢɬɟɥɶɧɵɟ, ɨɛɟɡɛɨɥɢɜɚɸɳɢɟ, ɚɧɬɢɛɢɨɬɢɤɢ, ɜɢɬɚ-
ɦɢɧɨɬɟɪɚɩɢɹ.

ɂɡ ɧɟɦɟɞɢɤɚɦɟɧɬɨɡɧɵɯ ɦɟɬɨɞɨɜ ɥɟɱɟɧɢɹ ɛɨɥɶɧɵɦ 
ɧɚɡɧɚɱɚɥɢɫɶ ɮɢɡɢɨɬɟɪɚɩɢɹ, ɥɟɱɟɛɧɚɹ ɮɢɡɤɭɥɶɬɭɪɚ 
ɫ ɱɚɫɬɨɬɨɣ ɩɨ 0,4 (ɤɪɚɬɧɨɫɬɶ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɭɩɪɚɠɧɟɧɢɣ ɩɨ ɫɬɚɧɞɚɪɬɭ – ɨɬ 0,5 ɞɨ 0,8). ȼ ɮɟɞɟɪɚɥɶ-
ɧɵɣ ɫɬɚɧɞɚɪɬ ɜɤɥɸɱɟɧɵ ɦɚɫɫɚɠ, ɥɨɝɨɩɟɞɢɱɟɫɤɢɟ ɢ ɧɟɣ-
ɪɨɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ ɤɨɪɪɟɤɰɢɨɧɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ 
ɩɪɨɰɟɞɭɪɵ, ɩɫɢɯɨɬɟɪɚɩɟɜɬɢɱɟɫɤɨɟ ɥɟɱɟɧɢɟ ɫ ɱɚɫɬɨɬɨɣ 
0,3–1,0, ɧɟ ɧɚɡɧɚɱɚɜɲɢɟɫɹ ɩɚɰɢɟɧɬɚɦ, ɩɨɥɭɱɚɜɲɢɦ ɦɟ-
ɞɢɰɢɧɫɤɭɸ ɩɨɦɨɳɶ ɜ ɭɫɥɨɜɢɹɯ ɫɬɚɰɢɨɧɚɪɚ.

Обсужąение
ȼɵɹɜɥɟɧɧɵɟ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɱɚɫɬɨɬɵ ɩɪɟɞɨɫɬɚɜɥɟ-

ɧɢɹ ɥɟɱɟɛɧɵɯ ɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɪɢ ɢɧ-
ɮɚɪɤɬɟ ɦɨɡɝɚ ɨɬɪɚɠɚɸɬ ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɪɨɬɢɜɨɪɟɱɢɹ ɜ 
ɜɟɞɟɧɢɢ ɩɚɰɢɟɧɬɨɜ ɫ ɢɧɮɚɪɤɬɨɦ ɦɨɡɝɚ. Ʉɚɤ ɢ ɜ ɞɪɭɝɢɯ 
ɨɬɪɚɫɥɹɯ ɦɟɞɢɰɢɧɵ, ɜ ɧɟɜɪɨɥɨɝɢɢ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɧɟ-
ɫɤɨɥɶɤɨ ɭɪɨɜɧɟɣ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɩɨɦɨɳɢ:

ɥɨɤɚɥɶɧɵɟ – ɷɬɨ ɫɬɚɧɞɚɪɬɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɨɞɧɨɦ 
ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ Ʌɉɍ, ɢɥɢ ɜ ɩɪɟɞɟɥɚɯ ɭɩɪɚɜɥɟɧɢɹ ɡɞɪɚ-
ɜɨɨɯɪɚɧɟɧɢɹ ɝɨɪɨɞɚ, ɪɚɣɨɧɚ;

ɪɟɝɢɨɧɚɥɶɧɵɟ – ɫɬɚɧɞɚɪɬɵ, ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɵɯ ɨɝ-
ɪɚɧɢɱɟɧɨ ɪɟɝɢɨɧɨɦ;

ɧɚɰɢɨɧɚɥɶɧɵɟ – ɫɬɚɧɞɚɪɬɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ ɭɪɨɜ-
ɧɟ ɝɨɫɭɞɚɪɫɬɜɚ;

ɦɟɠɞɭɧɚɪɨɞɧɵɟ – ɫɬɚɧɞɚɪɬɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɧɚ ɦɟ-
ɠɞɭɧɚɪɨɞɧɨɦ ɭɪɨɜɧɟ [2].

ȼɧɭɬɪɢɭɱɪɟɠɞɟɧɱɟɫɤɢɟ, ɪɟɝɢɨɧɚɥɶɧɵɟ ɢ ɧɚɰɢɨ-
ɧɚɥɶɧɵɟ ɫɬɚɧɞɚɪɬɵ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɦɟɠɞɭɧɚ-
ɪɨɞɧɵɦ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɩɨ ɜɟɞɟɧɢɸ ɩɚɰɢɟɧɬɨɜ, ɮɨɪ-
ɦɢɪɭɟɦɵɦ ɩɨ ɤɪɢɬɟɪɢɹɦ ɫɨɜɪɟɦɟɧɧɨɣ ɞɨɤɚɡɚɬɟɥɶɧɨɣ 
ɦɟɞɢɰɢɧɵ. Ɋɟɤɨɦɟɧɞɚɰɢɢ ɤɥɚɫɫɚ I, IIa ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɤɥɸɱɟɧɵ ɜ ɫɬɚɧɞɚɪɬɵ ɜɫɟɯ ɭɪɨɜɧɟɣ. ȼ ɬɟɯ ɫɢɬɭɚɰɢɹɯ, 
ɜ ɤɨɬɨɪɵɯ ɧɟ ɧɚɣɞɟɧɵ ɷɮɮɟɤɬɢɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɢɥɢ 
ɨɬɫɭɬɫɬɜɭɸɬ ɭɛɟɞɢɬɟɥɶɧɵɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ, ɨɩɪɚɜɞɚ-
ɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɭɪɨɜɧɹ ɞɨɤɚɡɚɧɧɨɫɬɢ ɋ – ɞɚɧɧɵɟ 
ɨɫɧɨɜɚɧɵ ɧɚ ɫɨɝɥɚɲɟɧɢɢ ɷɤɫɩɟɪɬɨɜ, ɨɬɞɟɥɶɧɵɯ ɤɥɢɧɢ-
ɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ, ɧɚ ɫɬɚɧɞɚɪɬɚɯ ɨɤɚɡɚɧɢɹ ɦɟɞɢɰɢɧ-
ɫɤɨɣ ɩɨɦɨɳɢ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɹɜɥɟɧɨ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɪɟɝɢɨ-
ɧɚɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ɫɬɚɧɞɚɪɬɭ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɪɨɜɧɹ. 
ȼɵɩɨɥɧɟɧɢɟ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɫ ɩɪɟɜɵɲɟɧɢɟɦ ɨɛɴɟɦɚ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɦɟɪɨɩɪɢɹ-
ɬɢɣ, ɱɬɨ ɩɪɢɛɥɢɠɚɟɬ ɨɤɚɡɚɧɢɟ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɤ 
ɬɪɟɛɨɜɚɧɢɹɦ ɮɟɞɟɪɚɥɶɧɨɝɨ ɫɬɚɧɞɚɪɬɚ. ɂɡ ɞɢɚɝɧɨɫɬɢ-
ɱɟɫɤɢɯ ɢ ɥɟɱɟɛɧɵɯ ɦɟɬɨɞɢɤ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɫɬɚɧɞɚɪɬ, 
ɬɪɟɛɭɟɬɫɹ ɜɵɞɟɥɟɧɢɟ ɢɧɞɢɤɚɬɨɪɨɜ ɤɚɱɟɫɬɜɚ ɦɟɞɢɰɢɧ-
ɫɤɨɣ ɩɨɦɨɳɢ ɭɤɚɡɚɧɧɨɣ ɤɚɬɟɝɨɪɢɢ ɩɚɰɢɟɧɬɨɜ, ɧɟɜɵɩɨɥ-
ɧɟɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɨɤɚɡɚɬɶ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 
ɪɟɡɭɥɶɬɚɬɵ ɥɟɱɟɧɢɹ ɢ ɩɪɨɝɧɨɡ ɡɚɛɨɥɟɜɚɧɢɹ.
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ɍ 9 ɛɨɥɶɧɵɯ ɫ ɨɬɤɪɵɬɨɭɝɨɥɶɧɨɣ ɝɥɚɭɤɨɦɨɣ ɢ 17 ɱɟɥɨɜɟɤ ɛɟɡ ɧɟɟ ɦɟɬɨɞɨɦ ɂɎȺ ɨɩɪɟɞɟɥɹɥɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɷɧɞɨɬɟɥɢɧɚ-1 
ɢ ɚɭɬɨɚɧɬɢɬɟɥ ɤ ɧɟɦɭ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ, ɫɥɟɡɧɨɣ ɢ ɜɧɭɬɪɢɝɥɚɡɧɨɣ ɠɢɞɤɨɫɬɹɯ. ɉɪɢ ɷɬɨɦ ɤɨɧɰɟɧɬɪɚɰɢɹ ɷɧɞɨɬɟɥɢɧɚ-1 ɜ ɫɵɜɨ-
ɪɨɬɤɟ ɤɪɨɜɢ ɢ ɜ ɫɥɟɡɧɨɣ ɠɢɞɤɨɫɬɢ ɭ ɛɨɥɶɧɵɯ ɨ/ɭ ɝɥɚɭɤɨɦɨɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɜ 2 ɪɚɡɚ. ɋɨɞɟɪɠɚɧɢɟ ɚɭɬɨɚɧɬɢɬɟɥ ɤ 
ɷɧɞɨɬɟɥɢɧɭ-1 ɜɨɡɪɚɫɬɚɟɬ ɤɚɤ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ, ɬɚɤ ɢ ɜ ɫɥɟɡɧɨɣ ɠɢɞɤɨɫɬɢ.
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Ввеąение
ɂɡɜɟɫɬɧɨ, ɱɬɨ ɜ ɩɚɬɨɝɟɧɟɡɟ ɨɬɤɪɵɬɨɭɝɨɥɶɧɨɣ (ɨ/ɭ) 

ɝɥɚɭɤɨɦɵ ɭɱɚɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɮɚɤɬɨɪɨɜ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɜɚɠɧɭɸ ɪɨɥɶ ɦɨɝɭɬ ɢɝɪɚɬɶ 
ɦɟɫɬɧɵɟ ɜɚɡɨɦɨɬɨɪɧɵɟ ɪɟɚɤɰɢɢ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ 
ɧɚɤɨɩɢɥɨɫɶ ɞɨɫɬɚɬɨɱɧɨ ɦɧɨɝɨ ɞɚɧɧɵɯ ɨ ɬɨɦ, ɱɬɨ ɫɨ-
ɫɭɞɢɫɬɵɣ ɷɧɞɨɬɟɥɢɣ ɞɨɦɢɧɢɪɭɟɬ ɜ ɦɟɯɚɧɢɡɦɚɯ ɚɭɬɨ-
ɪɟɝɭɥɹɰɢɢ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ [2, 3]. ȼ ɧɢɯ ɩɪɨɢɫɯɨɞɢɬ 
ɨɛɪɚɡɨɜɚɧɢɟ ɜɚɡɨɚɤɬɢɜɧɵɯ ɚɝɟɧɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ 
ɝɭɦɨɪɚɥɶɧɨɣ ɪɟɝɭɥɹɰɢɢ ɫɨɫɭɞɢɫɬɨɝɨ ɬɨɧɭɫɚ [4]. ɇɟ 
ɢɫɤɥɸɱɟɧɨ, ɱɬɨ ɞɢɫɮɭɧɤɰɢɹ ɷɧɞɨɬɟɥɢɹ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ 
ɨɞɧɨɣ ɢɡ ɩɪɢɱɢɧ ɝɥɚɭɤɨɦɵ [1, 5]. Ɉɫɨɛɭɸ ɪɨɥɶ ɜ ɩɚɬɨ-
ɝɟɧɟɡɟ ɝɥɚɭɤɨɦɵ ɢɝɪɚɟɬ ɷɧɞɨɬɟɥɢɧ-1 (ɗɌ-1), ɜɚɡɨɚɤɬɢɜ-
ɧɵɣ ɩɟɩɬɢɞ, ɨɫɨɛɨ ɡɧɚɱɢɦɵɣ ɜ ɫɨɫɭɞɢɫɬɨɦ ɝɨɦɟɨɫɬɚɡɟ 
[1, 6, 9, 10, 11]. ɗɌ-1 ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɜɨɞɹɧɢɫɬɨɣ ɜɥɚɝɟ 
ɢ ɜ ɫɬɟɤɥɨɜɢɞɧɨɦ ɬɟɥɟ, ɟɝɨ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɨɡɪɚɫɬɚɟɬ 
ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɝɥɚɭɤɨɦɨɣ [12]. Ɉɫɨɛɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɪɨɥɶ ɗɌ-1 ɜ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɢɲɟɦɢɢ ɢ ɝɢɛɟɥɢ 
ɝɚɧɝɥɢɨɧɚɪɧɵɯ ɤɥɟɬɨɤ ɫɟɬɱɚɬɤɢ. ɂɲɟɦɢɹ ɩɪɨɜɨɰɢɪɭɟɬ 
ɜɵɪɚɛɨɬɤɭ ɗɌ-1 ɢ ɬɟɦ ɫɚɦɵɦ ɮɨɪɦɢɪɭɟɬɫɹ ɩɨɪɨɱɧɵɣ 
ɤɪɭɝ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɧɞɨɬɟɥɢɚɥɶɧɚɹ ɞɢɫɮɭɧɤɰɢɹ 
ɝɥɚɡɧɵɯ ɫɨɫɭɞɨɜ ɦɨɠɟɬ ɛɵɬɶ ɬɪɢɝɟɪɨɦ ɜ ɩɚɬɨɝɟɧɟɡɟ 
ɧɚɪɭɲɟɧɢɣ ɥɨɤɚɥɶɧɨɝɨ ɤɪɨɜɨɬɨɤɚ ɩɪɢ ɝɥɚɭɤɨɦɟ. ɇɟ 
ɢɫɤɥɸɱɟɧɨ, ɱɬɨ ɧɚɤɨɩɥɟɧɢɟ ɗɌ-1 ɜɨ ȼȽɀ ɦɨɠɟɬ ɫɨ-
ɩɪɨɜɨɠɞɚɬɶɫɹ ɨɛɪɚɡɨɜɚɧɢɟɦ ɚɭɬɨɚɧɬɢɬɟɥ (ɚȺɌ) ɫ ɩɨ-
ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɢɦɦɭɧɧɵɯ ɤɨɦɩɥɟɤɫɨɜ, 
ɢɧɢɰɢɢɪɭɸɳɢɯ ɪɚɡɜɢɬɢɟ ɦɟɫɬɧɵɯ ɜɚɫɤɭɥɢɬɨɜ. Ɉɞɧɚɤɨ 
ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɜ ɞɨɫɬɭɩɧɨɣ ɧɚɦ ɥɢɬɟɪɚɬɭɪɟ 
ɦɵ ɧɟ ɨɛɧɚɪɭɠɢɥɢ ɫɜɟɞɟɧɢɣ ɩɨ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɟ, ɱɬɨ 
ɢ ɩɨɛɭɞɢɥɨ ɤ ɩɪɨɜɟɞɟɧɢɸ ɧɚɫɬɨɹɳɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ.

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɗɌ-1 ɢ ɚȺɌ ɤ ɧɟɦɭ ɜ ɪɚɡɥɢɱɧɵɯ ɠɢɞɤɨɫɬɹɯ ɝɥɚɡɚ ɢ ɜ 
ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ ɭ ɛɨɥɶɧɵɯ ɫ ɨ/ɭ ɝɥɚɭɤɨɦɨɣ.

Материалы и метоąы
ɇɚɦɢ ɨɛɫɥɟɞɨɜɚɧɨ 26 ɱɟɥɨɜɟɤ ɜ ɜɨɡɪɚɫɬɟ ɨɬ 48 ɞɨ 

76 ɥɟɬ. Ɇɭɠɱɢɧ ɛɵɥɨ 11 (42%), ɠɟɧɳɢɧ – 15 (58%). ɂɡ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɫɤɥɸɱɚɥɢ ɩɚɰɢɟɧɬɨɜ ɫ ɜɨɫɩɚɥɢɬɟɥɶ-
ɧɵɦɢ ɡɚɛɨɥɟɜɚɧɢɹɦɢ ɝɥɚɡ, ɚɭɬɨɢɦɦɭɧɧɵɦɢ ɭɜɟɢɬɚɦɢ, 
ɞɢɚɛɟɬɢɱɟɫɤɨɣ ɪɟɬɢɧɨɩɚɬɢɟɣ. ȼɫɟɦ ɩɚɰɢɟɧɬɚɦ ɩɪɨɜɨ-
ɞɢɥɨɫɶ ɫɬɚɧɞɚɪɬɧɨɟ ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɟ ɨɛɫɥɟɞɨɜɚ-
ɧɢɟ ɜ ɭɫɥɨɜɢɹɯ ȽɍɁ «Ɂɚɛɚɣɤɚɥɶɫɤɚɹ ɤɪɚɟɜɚɹ ɤɥɢɧɢɱɟ-
ɫɤɚɹ ɛɨɥɶɧɢɰɚ» (ɑɢɬɚ), ɜɤɥɸɱɚɜɲɟɟ ɜɢɡɨɦɟɬɪɢɸ (ɛɟɡ 
ɤɨɪɪɟɤɰɢɢ ɢ ɫ ɤɨɪɪɟɤɰɢɟɣ), ɩɟɪɢɦɟɬɪɢɸ, ɬɨɧɨɦɟɬɪɢɸ, 
ɛɢɨɦɢɤɪɨɫɤɨɩɢɸ ɩɟɪɟɞɧɟɝɨ ɨɬɪɟɡɤɚ, ɨɮɬɚɥɶɦɨɫɤɨɩɢɸ, 
ɝɨɧɢɨɫɤɨɩɢɸ.

ɂɫɫɥɟɞɭɟɦɵɟ ɛɵɥɢ ɪɚɡɞɟɥɟɧɵ ɧɚ 2 ɝɪɭɩɩɵ. ɉɪɢ 
ɷɬɨɦ ɭ 3 ɩɚɰɢɟɧɬɨɜ ɫɨɩɭɬɫɬɜɭɸɳɢɣ ɞɢɚɝɧɨɡ – ɧɟɩɨɥ-

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɨɬɤɪɵɬɨɭɝɨɥɶɧɚɹ ɝɥɚɭɤɨɦɚ, ɷɧɞɨɬɟɥɢɧ-1, ɚɭɬɨɚɧɬɢɬɟɥɚ.
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THE LEVELS OF ENDOTHELIN AND THEIR AUTOANTIBODIES IN THE BLOOD SERUM , LACRIMAL 
AND INTRAOCULAR FLUID OF PATIENTS WITH OPEN ANgLE gLAUCOMA

Chair of pathological physiology Chita medical academy,  
Russia, 672090, Chita, str. Gorkogo, 39a. E-mail: zaigraevan@yandex.ru, tel. 8-914-523-46-76

In 9 patients with open angle glaucoma and 17 without it were determined by ELISA, concentration of endothelin-1 and 
autoantibodies to it in the blood serum, lacrimal and intraocular luid. The concentration of endothelin-1 in serum and tear luid of 
patients with open angle glaucoma increases almost twice. The content of autoantibodies to endothelin-1 increases both in blood 
serum and tear luid.

Key words: open angle glaucoma, endothelin-1, autoantibodies.

ɧɚɹ ɨɫɥɨɠɧɟɧɧɚɹ ɤɚɬɚɪɚɤɬɚ, ɭ ɨɞɧɨɝɨ ɩɚɰɢɟɧɬɚ – ɩɨɥ-
ɧɚɹ ɨɫɥɨɠɧɟɧɧɚɹ ɤɚɬɚɪɚɤɬɚ. Ɉɫɧɨɜɧɵɦ ɮɨɧɨɜɵɦ ɡɚ-
ɛɨɥɟɜɚɧɢɟɦ ɛɵɥɚ ɢɲɟɦɢɱɟɫɤɚɹ ɛɨɥɟɡɧɶ ɫɟɪɞɰɚ ɜɧɟ 
ɨɛɨɫɬɪɟɧɢɹ. ɉɚɰɢɟɧɬɵ ɨɛɟɢɯ ɝɪɭɩɩ ɛɵɥɢ ɫɨɩɨɫɬɚɜɢɦɵ 
ɩɨ ɩɨɥɭ ɢ ɜɨɡɪɚɫɬɭ. Ɉɰɟɧɤɭ ɫɨɞɟɪɠɚɧɢɹ ɗɌ-1 ɢ ɚȺɌ ɤ 
ɧɟɦɭ ɩɪɨɜɨɞɢɥɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɤɨɧ-
ɰɟɧɬɪɚɰɢɢ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ (ɋɄ), ɫɥɟɡɧɨɣ ɠɢɞɤɨɫɬɢ 
(ɋɀ) ɢ ɜɧɭɬɪɢɝɥɚɡɧɨɣ ɠɢɞɤɨɫɬɢ (ȼȽɀ). ɍɪɨɜɟɧɶ ɗɌ-1 
ɨɩɪɟɞɟɥɹɥɢ ɦɟɬɨɞɨɦ ɬɜɟɪɞɨɮɚɡɧɨɝɨ ɢɦɦɭɧɨɮɟɪɦɟɧ-
ɬɧɨɝɨ ɚɧɚɥɢɡɚ (ɂɎȺ), ɢɫɩɨɥɶɡɨɜɚɥɢ ɪɟɚɤɬɢɜɵ ɮɢɪ-
ɦɵ «Biomedica group» (Ƚɟɪɦɚɧɢɹ). ɍɪɨɜɟɧɶ ɚȺɌ ɤ ɗɌ-1 
ɨɰɟɧɢɜɚɥɢ ɨɪɢɝɢɧɚɥɶɧɵɦ ɦɟɬɨɞɨɦ, ɨɩɢɫɚɧɧɵɦ ɪɚɧɟɟ, 
ɫɭɬɶ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɟɧɫɢɛɢɥɢɡɚɰɢɢ ɢɧɬɚɤ-
ɬɧɵɯ ɩɥɚɧɲɟɬɨɜ ɚɧɬɢɝɟɧɚɦɢ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɢɧɤɭɛɚ-
ɰɢɟɣ ɢɫɫɥɟɞɭɟɦɨɣ ɠɢɞɤɨɫɬɢ ɢ ɜɵɹɜɥɟɧɢɟɦ ɚȺɌ ɪɚɡɥɢɱ-
ɧɵɯ ɤɥɚɫɫɨɜ ɂɎȺ ɦɟɬɨɞɨɦ [8] . ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɜɵɪɚɠɚɥɢ ɜ ɟɞɢɧɢɰɚɯ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ. ɋɬɚɬɢɫɬɢ-
ɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ ɩɪɨɜɨɞɢɥɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɚɤɟɬɚ 
ɩɪɢɤɥɚɞɧɨɣ ɩɪɨɝɪɚɦɦɵ «Biostat». ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɝɪɭɩɩ 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɤɪɢɬɟɪɢɣ Ɇɚɧɧɚ-ɍɢɬɧɢ (Z). Ʉɪɢɬɢɱɟɫɤɢɣ 
ɭɪɨɜɟɧɶ ɡɧɚɱɢɦɨɫɬɢ ɩɪɢ ɩɪɨɜɟɪɤɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɝɢɩɨ-
ɬɟɡ ɩɪɢɧɢɦɚɥɫɹ ɪɚɜɧɵɦ 0,05.

Резулĉтаты и обсужąение
Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ ɭ ɥɢɰ ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɵ (ɬɚɛɥ. 1) 

ɫɨɞɟɪɠɚɧɢɟ ɗɌ-1 ɜ ɋɄ ɫɨɫɬɚɜɥɹɥɨ 0,478 (0,355–0,923) 
ɮɦɨɥɶ/ɦɥ, ɚ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɨ/ɭ ɝɥɚɭɤɨɦɨɣ ɜɨɡɪɚɫɬɚɥɨ ɞɨ 
0,628 (0,545–0,882) ɮɦɨɥɶ/ɦɥ. ɍɪɨɜɟɧɶ ɗɌ-1 ɜ ɋɀ ɩɪɢ 
ɪɚɡɜɢɬɢɢ ɨ/ɭ ɝɥɚɭɤɨɦɵ ɭɜɟɥɢɱɢɜɚɥɫɹ ɫ 0,803 (0,355–
0,923) ɞɨ 1,359 (1,342–2,197) ɭ ɛɨɥɶɧɵɯ ɨ/ɭ ɝɥɚɭɤɨɦɨɣ 
ɮɦɨɥɶ/ɦɥ (ɬɚɛɥ. 2). ȼ ȼȽɀ ɫɨɞɟɪɠɚɧɢɟ ɗɌ-1 ɫɨɫɬɚɜɢɥɨ 
0,741 (0,651–0,805) ɮɦɨɥɶ/ɦɥ. ɋɨɩɨɫɬɚɜɢɬɶ ɩɨɥɭɱɟɧ-
ɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫ ɞɪɭɝɢɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɧɟ ɩɪɟɞɫɬɚɜɥɹ-
ɟɬɫɹ ɜɨɡɦɨɠɧɵɦ, ɬɚɤ ɤɚɤ ɪɚɧɟɟ ɚɧɚɥɨɝɢɱɧɵɯ ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ ɧɟ ɩɪɨɜɨɞɢɥɨɫɶ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɨ/ɭ ɝɥɚɭɤɨɦɵ 
ɭɪɨɜɟɧɶ ɗɌ-1 ɩɚɪɚɥɥɟɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ ɜ ɋɄ ɢ ɋɀ. ȼɟ-
ɪɨɹɬɧɨ, ɩɪɢɱɢɧɨɣ ɷɬɨɝɨ ɫɞɜɢɝɚ ɹɜɥɹɸɬɫɹ ɦɟɬɚɛɨɥɢɱɟ-
ɫɤɢɟ ɧɚɪɭɲɟɧɢɹ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɪɚɡɜɢɬɢɸ ɥɨɤɚɥɶɧɨɣ 
ɢɲɟɦɢɢ. ɉɨɫɥɟɞɧɹɹ ɦɨɠɟɬ ɩɪɨɜɨɰɢɪɨɜɚɬɶ ɩɟɪɟɯɨɞ 
ɩɪɨɷɧɞɨɬɟɥɢɧɚ ɜ ɷɧɞɨɬɟɥɢɧ-1 ɢ ɬɟɦ ɫɚɦɵɦ ɩɪɢɜɨɞɢɬɶ 
ɤ ɪɚɡɜɢɬɢɸ ɜɚɡɨɫɩɚɡɦɚ. Ⱦɪɭɝɨɣ ɩɪɢɱɢɧɨɣ, ɩɪɢɜɨɞɹɳɟɣ 
ɤ ɫɢɧɬɟɡɭ ɗɌ-1, ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɞɟɣɫɬɜɢɟ ɬɪɨɦɛɢɧɚ. 
ɉɨɫɥɟɞɧɢɣ ɩɨɹɜɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɥɟɞɭɸɳɢɯ ɪɟ-
ɚɤɰɢɣ. Ʌɨɤɚɥɶɧɚɹ ɢɲɟɦɢɹ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɷɧɞɨɬɟɥɢ-
ɚɥɶɧɨɣ ɞɢɫɮɭɧɤɰɢɟɣ, ɜɵɪɚɠɟɧɢɟɦ ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ 
ɝɢɩɟɪɩɪɨɞɭɤɰɢɹ ɢ ɷɤɫɩɪɟɫɫɢɹ ɬɤɚɧɟɜɨɝɨ ɮɚɤɬɨɪɚ (ɌF). 
TF – ɬɪɢɝɝɟɪ ɤɚɫɤɚɞɧɵɯ ɪɟɚɤɰɢɣ ɫɢɫɬɟɦɵ ɝɟɦɨɫɬɚɡɚ, 
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ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɬɪɨɦɛɢɧ, VIIa,Ixa, xa, 
ɨɛɥɚɞɚɸɳɢɟ ɩɪɨɬɟɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ. ɉɨɹɜɥɟɧɢɟ ɩɨ-
ɫɥɟɞɧɢɯ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɩɨɜɪɟɠɞɟɧɢɟɦ 
ɷɧɞɨɬɟɥɢɹ ɫ ɝɟɧɟɪɚɰɢɟɣ ɗɌ-1 ɢ ɡɚɩɭɫɤɨɦ ɩɨɪɨɱɧɨɝɨ 
ɤɪɭɝɚ. ɋɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ ɩɨɹɜɥɟɧɢɟ ɮɚɤɬɨɪɚ ɏɚɝɟɦɚ-
ɧɚ (ɏIIa) ɩɪɢɜɨɞɢɬ ɤ ɨɞɧɨɦɨɦɟɧɬɧɨɣ ɚɤɬɢɜɚɰɢɢ ɫɢɫɬɟɦ 
ɮɢɛɪɢɧɨɥɢɡɚ, ɤɨɦɩɥɢɦɟɧɬɚ ɢ ɤɚɥɥɢɤɪɟɢɧ-ɤɢɧɢɧɨɜ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɨɹɜɥɹɸɬɫɹ ɧɨɜɵɟ ɩɪɨɬɟɚɡɵ, ɭɫɭɝɭ-
ɛɥɹɸɳɢɟ ɷɧɞɨɬɟɥɢɚɥɶɧɭɸ ɞɢɫɮɭɧɤɰɢɸ.

ɇɚɦɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɚȺɌ 
ɤɥɚɫɫɚ Igg ɜ CK ɢ ɚȺɌ ɤɥɚɫɫɚ sIgA ɜ ɋɀ ɢ ȼȽɀ, ɱɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɨɡɦɨɠɧɨɣ ɢɦɦɭɧɧɨɣ ɪɟɝɭɥɹɰɢɢ 
ɗɌ-1.Ɇɟɫɬɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ sIgA ɤ ɗɌ-1 ɩɪɟɞɫɬɚɜɥɹ-
ɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɥɢɦɮɨɢɞɧɵɯ ɤɥɟɬɨɤ 
ɜ ɫɬɪɭɤɬɭɪɚɯ ɝɥɚɡɚ. ȼɟɪɨɹɬɧɨ, sIgA ɦɟɫɬɧɨ ɜɵɡɵɜɚɟɬ 
ɫɧɢɠɟɧɢɟ ɗɌ-1, ɭɦɟɧɶɲɟɧɢɟ ɜɚɡɨɫɩɚɡɦɚ ɢ ɭɥɭɱɲɟ-
ɧɢɟ ɦɢɤɪɨɰɢɪɤɭɥɹɰɢɢ ɜ ɬɤɚɧɹɯ ɝɥɚɡɚ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨ-
ɧɵ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɢɦɦɭɧɧɵɟ ɤɨɦɩɥɟɤɫɵ ɦɨɝɭɬ ɢɧɢɰɢɢ-
ɪɨɜɚɬɶ ɪɚɡɜɢɬɢɟ ɦɟɫɬɧɵɯ ɜɚɫɤɭɥɢɬɨɜ ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ 
ɡɚɩɭɫɤɚɬɶ ɧɨɜɵɟ ɡɜɟɧɶɹ ɩɚɬɨɝɟɧɟɡɚ ɨ/ɭ ɝɥɚɭɤɨɦɵ ɩɨ 
ɦɟɯɚɧɢɡɦɭ ɚɥɥɟɪɝɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ III ɬɢɩɚ. ɇɚɤɨɧɟɰ, 
ɧɟ ɢɫɤɥɸɱɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ, ɱɬɨ ɱɚɫɬɶ ɚȺɌ ɦɨɠɟɬ ɨɛɥɚ-
ɞɚɬɶ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ (ɚɧɬɢɬɟɥɚ-ɚɛɡɢɦɵ), 
ɬ. ɟ. ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɛɟɡ ɩɪɢɜɥɟɱɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ 
ɤɨɦɩɥɢɦɟɧɬɚ ɢɥɢ ɰɢɬɨɥɢɬɢɱɟɫɤɢɯ ɥɢɦɮɨɰɢɬɨɜ, ɛɟɡ 
ɷɮɮɟɤɬɨɪɧɨɝɨ ɜɡɪɵɜɚ ɫɩɨɫɨɛɧɵ ɪɚɡɪɭɲɚɬɶ ɚɧɬɢɝɟɧɵ, 
ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɗɌ-1. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ ɩɭɥɟ ɚȺɬ ɤ ɗɌ-1, 
ɜɵɞɟɥɟɧɧɵɯ ɚɮɮɢɧɧɨɣ ɯɪɨɦɚɬɨɝɪɚɮɢɟɣ ɢɡ ɋɄ ɩɚɰɢɟɧ-
ɬɨɜ ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɵ, ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɚȺɬ-ɚɛɡɢɦɵ, 
ɨɛɥɚɞɚɸɳɢɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ [7].

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭ ɛɨɥɶɧɵɯ ɨ/ɭ ɝɥɚɭɤɨɦɨɣ ɭɜɟɥɢɱɢ-
ɜɚɟɬɫɹ ɭɪɨɜɟɧɶ ɗɌ-1 ɜ ɋɄ ɢ ɋɀ, ɜ ɋɄ, ɋɀ, ȼȽɀ ɜɵɹɜ-

ɥɟɧɵ ɚȺɬ ɪɚɡɥɢɱɧɵɯ ɤɥɚɫɫɨɜ ɤ ɗɌ-1, ɭɪɨɜɟɧɶ ɤɨɬɨɪɵɯ 
ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ ɩɪɢ ɨ/ɭ ɝɥɚɭɤɨɦɟ.
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Òàáëèöà 1

ɋɨɞɟɪɠɚɧɢɟ ɗɌ-1 ɢ ɚȺɌ ɤ ɧɟɦɭ ɜ ɋɄ ɛɨɥɶɧɵɯ ɨ/ɭ ɝɥɚɭɤɨɦɨɣ

ɉɨɤɚɡɚɬɟɥɶ

Ʉɨɧɬɪɨɥɶɧɚɹ 
ɝɪɭɩɩɚ (n= 17)

Ȼɨɥɶɧɵɟ ɨ/ɭ ɝɥɚɭɤɨ-
ɦɨɣ (n= 9)

Ʉɨɷɮɮɢɰɢɟɧɬ
Ɇɚɧɧɚ-ɍɢɬɧɢ

(Z)
p

Ɇɟ Ⱦɂ Ɇɟ Ⱦɂ

ɗɌ-1, ɮɦɨɥɶ/ɦɥ 0,478 0,306–0,527 0,628 0,545–0,882 6 <0,05

ɚȺɌ
ɤɥɚɫɫɚ Igg 

ɤ ɗɌ-1, ɟɞ. ɨɩɬ. ɩɥ.
0,132 0,124–0,138 0,282 0,238–0,324 6 <0,05

Òàáëèöà 2

ɋɨɞɟɪɠɚɧɢɟ ɗɌ-1 ɢ ɚȺɌ ɤ ɧɟɦɭ ɜ ɋɀ ɛɨɥɶɧɵɯ ɨ/ɭ ɝɥɚɭɤɨɦɨɣ

ɉɨɤɚɡɚɬɟɥɶ

Ʉɨɧɬɪɨɥɶɧɚɹ ɝɪɭɩɩɚ 
(n= 17)

Ȼɨɥɶɧɵɟ ɨ/ɭ ɝɥɚɭɤɨ-
ɦɨɣ (n= 9)

Ʉɨɷɮɮɢɰɢɟɧɬ
Ɇɚɧɧɚ-ɍɢɬɧɢ

(Z)
p

Ɇɟ Ⱦɂ Ɇɟ Ⱦɂ

ɗɌ-1, ɮɦɨɥɶ/ɦɥ 0,803 0,355–0,923 1,359 1,342–2,197 6 <0,05

ɚȺɌ
ɤɥɚɫɫɚ sIgA 

ɤ ɗɌ-1, ɟɞ. ɨɩɬ. ɩɥ.
0,082 0,078–0,091 0,115 0,098–0,132 6 <0,05
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Ввеąение
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɤɬɭɚɥɶɧɵɦ ɜɨɩɪɨɫɨɦ ɚɤɭɲɟɪ-

ɫɤɨɣ ɩɪɚɤɬɢɤɢ ɹɜɥɹɟɬɫɹ ɩɚɬɨɥɨɝɢɹ ɩɪɨɰɟɫɫɚ ɪɨɞɨɜ. 
ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɤɨɨɪɞɢɧɢɪɨɜɚɧɧɵɯ ɫɨɤɪɚɳɟɧɢɹɯ 
ɦɚɬɤɢ ɜ ɪɨɞɚɯ ɫɮɨɪɦɭɥɢɪɨɜɚɧɨ ɪɹɞɨɦ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 
ɢ ɡɚɪɭɛɟɠɧɵɯ ɚɜɬɨɪɨɜ [7, 9, 10] ɢ ɨɫɧɨɜɚɧɨ ɧɚ ɚɧɚɬɨ-
ɦɨ-ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɹɯ ɦɚɬɤɢ, ɧɚ ɦɧɨɝɨɡɜɟ-
ɧɶɟɜɨɣ ɪɟɝɭɥɹɰɢɢ ɪɟɩɪɨɞɭɤɬɢɜɧɨɣ ɮɭɧɤɰɢɢ ɠɟɧɳɢɧɵ ɜ 
ɬɟɱɟɧɢɟ ɛɟɪɟɦɟɧɧɨɫɬɢ ɢ ɜ ɪɨɞɚɯ [1, 3, 4]. 

ɉɨɞ ɚɧɨɦɚɥɢɹɦɢ ɪɨɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨɧɢɦɚɸɬ 
ɪɚɫɫɬɪɨɣɫɬɜɨ ɫɨɤɪɚɬɢɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɦɚɬɤɢ, ɩɪɢ-
ɜɨɞɹɳɟɟ ɤ ɧɚɪɭɲɟɧɢɸ ɦɟɯɚɧɢɡɦɚ ɪɚɫɤɪɵɬɢɹ ɲɟɣɤɢ ɦɚɬɤɢ 
ɢ/ɢɥɢ ɩɪɨɞɜɢɠɟɧɢɹ ɩɥɨɞɚ ɩɨ ɪɨɞɨɜɨɦɭ ɤɚɧɚɥɭ. ɗɬɢ ɧɚɪɭ-
ɲɟɧɢɹ ɦɨɝɭɬ ɤɚɫɚɬɶɫɹ ɥɸɛɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɫɨɤɪɚɬɢɬɟɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɦɚɬɤɢ [2]. Ⱥɧɨɦɚɥɢɢ ɪɨɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɪɨɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ, 
ɢɡɦɟɧɟɧɢɟɦ ɬɟɱɟɧɢɹ ɮɢɡɢɨɥɨɝɢɢ ɪɨɞɨɜ [6, 8]. ɋɨɝɥɚɫɧɨ 
ɩɪɢɧɹɬɨɣ ɜ 1995 ɝ. ɜ ɀɟɧɟɜɟ Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɤɥɚɫɫɢɮɢ-
ɤɚɰɢɢ ɛɨɥɟɡɧɟɣ ɢ ɩɪɨɛɥɟɦ, x ɩɟɪɟɫɦɨɬɪɭ ȼɫɟɦɢɪɧɨɣ 
Ɉɪɝɚɧɢɡɚɰɢɟɣ Ɂɞɪɚɜɨɨɯɪɚɧɟɧɢɹ, ɚɧɨɦɚɥɢɢ ɪɨɞɨɜɨɣ ɞɟ-
ɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ ɤ «ɨɫɥɨɠɧɟɧɢɹɦ ɪɨɞɨɜ ɢ ɪɨɞɨɪɚɡ-
ɪɟɲɟɧɢɹ», ɪɭɛɪɢɤɚ 060–075. ȼ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɩɪɚɤɬɢɤɟ 
ɩɪɢɧɹɬɨ ɚɧɨɦɚɥɢɢ ɪɨɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤɥɚɫɫɢɮɢɰɢ-
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ɐɟɥɶɸ ɧɚɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɢɥɨɫɶ ɜɵɹɜɢɬɶ ɩɪɢɱɢɧɵ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɪɚɡɜɢɬɢɸ ɚɧɨɦɚɥɢɣ ɪɨɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɩɨ ɝɢɩɨɬɨɧɢɱɟɫɤɨɦɭ ɢ ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɦɭ ɬɢɩɚɦ, ɢ ɢɯ ɜɥɢɹɧɢɟ ɧɚ ɩɥɨɞ ɢ ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ ɜ ɭɫɥɨɜɢɹɯ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɤɪɚɹ.

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɧɨɦɚɥɢɹ ɪɨɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɝɢɩɨ- ɢ ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɦɭ ɬɢɩɚɦ, ɚɞɪɟɧɚɪɯɟ, ɦɟɧɚɪɯɟ. 
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ɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɝɢɩɨɬɨɧɢɱɟɫɤɚɹ ɞɢɫɮɭɧɤɰɢɹ 
ɦɚɬɤɢ, ɤ ɤɨɬɨɪɨɣ ɨɬɧɨɫɹɬɫɹ ɩɚɬɨɥɨɝɢɱɟɫɤɢɣ ɩɪɟɥɢɦɢɧɚɪ-
ɧɵɣ ɩɟɪɢɨɞ; ɩɟɪɜɢɱɧɚɹ ɫɥɚɛɨɫɬɶ ɪɨɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 
ɜɬɨɪɢɱɧɚɹ ɫɥɚɛɨɫɬɶ ɪɨɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɫɥɚɛɨɫɬɶ ɩɨ-
ɬɭɝ ɤɚɤ ɟɺ ɜɚɪɢɚɧɬ) ɢ ɝɢɩɟɪɬɨɧɢɱɟɫɤɚɹ ɞɢɫɮɭɧɤɰɢɹ ɦɚɬɤɢ: 
ɱɪɟɡɦɟɪɧɨ ɫɢɥɶɧɚɹ ɪɨɞɨɜɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɫ ɛɵɫɬɪɵɦ ɢ 
ɫɬɪɟɦɢɬɟɥɶɧɵɦ ɬɟɱɟɧɢɟɦ ɪɨɞɨɜ; ɞɢɫɤɨɨɪɞɢɧɢɪɨɜɚɧɧɚɹ 
ɪɨɞɨɜɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ. Ⱥɧɨɦɚɥɢɹɦ ɪɨɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫ-
ɬɢ ɧɟɪɟɞɤɨ ɩɪɟɞɲɟɫɬɜɭɟɬ ɢɡɦɟɧɟɧɢɟ ɯɚɪɚɤɬɟɪɚ ɩɪɟɞɪɨ-
ɞɨɜɨɝɨ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ (ɉɉɉ), ɱɚɫɬɨɬɚ ɤɨɬɨ-
ɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 10% ɞɨ 17% [5], ɫɨɜɩɚɞɚɹ ɫ ɱɚɫɬɨɬɨɣ 
ɚɧɨɦɚɥɶɧɨɣ ɪɨɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.

ɐɟɥɶɸ ɧɚɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɢɥɨɫɶ ɜɵɹɜɢɬɶ ɩɪɢ-
ɱɢɧɵ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɪɚɡɜɢɬɢɸ ɚɧɨɦɚɥɢɣ ɪɨɞɨɜɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɝɢɩɨɬɨɧɢɱɟɫɤɨɦɭ ɢ ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɦɭ 
ɬɢɩɚɦ, ɢ ɢɯ ɜɥɢɹɧɢɟ ɧɚ ɩɥɨɞ ɢ ɧɨɜɨɪɨɠɞɟɧɧɨɝɨ ɜ ɭɫɥɨ-
ɜɢɹɯ Ʉɪɚɫɧɨɞɚɪɫɤɨɝɨ ɤɪɚɹ.
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