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 ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɩɚɬɨɝɟɧɟɡɟ ɝɢɩɟɪɬɟɧɡɢɜɧɨɣ ɚɧɝɢɨɪɟɬɢɧɨɩɚɬɢɢ ɜɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɜɵɫɬɭɩɚɟɬ ɞɢɫ-
ɮɭɧɤɰɢɹ ɷɧɞɨɬɟɥɢ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɜɵɫɨɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɵɯ ɪɟɚɤɰɢɣ ɢ ɭɝɧɟɬɟɧɢɟɦ ɚɤɬɢɜ-
ɧɨɫɬɢ ɮɟɪɦɟɧɬɨɜ ɚɧɬɢɪɚɞɢɤɚɥɶɧɨɣ ɡɚɳɢɬɵ. ɂɡɭɱɚɟɬɫɹ ɪɨɥɶ ɩɟɩɬɢɞɧɵɯ ɩɪɟɩɚɪɚɬɨɜ «Ʉɨɪɬɟɤɫɢɧ» ɢ «ɗɩɢɬɚ-
ɥɨɧ» ɜ ɬɟɪɚɩɢɢ ɝɢɩɟɪɬɟɧɡɢɜɧɨɣ ɚɧɝɢɨɪɟɬɢɧɨɩɚɬɢɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɪɬɟɪɢɚɥɶɧɚɹ ɝɢɩɟɪɬɟɧɡɢɹ, ɚɧɝɢɨɪɟɬɢɧɨɩɚɬɢɹ, ɪɨɝɨɜɢɰɚ, ɫɟɬɱɚɬɤɚ, ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶ-
ɧɵɟ ɪɟɚɤɰɢɢ, ɝɢɩɨɤɫɢɹ, ɤɨɪɬɟɤɫɢɧ, ɷɩɢɬɚɥɨɧ.

O.S. Skorik, M.P. Ryabov

THE ROLE OF KORTEXIN AND EPYTALON IN THE THERAPY  OF HYPERTENSIVE ANGIORETINOPATHY 

 It has been stated that the signiicant factor in pathogenesis of hypertensive angioretinopathy is the dysfunction 
of endothelium conditioned by high intensity of free radical reactions and oppression of enzymes activity of 
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antiradical protection. The role of peptide preparations “Cortexin” and “Epytalon” in the therapy of hypertensive 
angioretinopathy. 

Keywords: arterial hypertension, angioretinopathy, cornea, retina, free radical reactions, hypoxia, cortexin, 
epytalon. 
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ȼɜɟɞɟɧɢɟ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɜ ɨɫɧɨɜɟ 
ɫɨɫɭɞɢɫɬɵɯ ɪɚɫɫɬɪɨɣɫɬɜ ɥɟɠɢɬ ɞɢɫɮɭɧɤɰɢɹ ɷɧ-
ɞɨɬɟɥɢɹ, ɝɢɩɨɤɫɢɹ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬ ɦɨɥɟɤɭɥɹɪɧɵɣ 
ɦɟɯɚɧɢɡɦ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɧɚɪɭɲɟɧɢɹ ɜ ɭɫɥɨɜɢ-
ɹɯ ɨɝɪɚɧɢɱɟɧɢɹ ɞɨɫɬɚɜɤɢ ɤɢɫɥɨɪɨɞɚ ɤɥɟɬɤɟ [7]. 
Ƚɢɩɨɤɫɢɹ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɞɟɮɢɰɢɬ ɫɨɫɬɚɜɥɹɸɬ 
ɨɞɧɭ ɢɡ ɩɪɢɱɢɧ ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ ɚɧɝɢɨɪɟɬɢɧɨɩɚ-
ɬɢɢ, ɨɫɨɛɟɧɧɨ ɫɪɟɞɢ ɛɨɥɶɧɵɯ ɩɨɠɢɥɨɝɨ ɢ ɫɬɚɪ-
ɱɟɫɤɨɝɨ ɜɨɡɪɚɫɬɚ [5]. ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ ɮɭɧɤɰɢɢ 
ɷɧɞɨɬɟɥɢɹ ɫɨɫɭɞɨɜ ɝɥɚɡɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɟɣ 
ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɪɨɛɥɟɦɨɣ ɫɨɜɪɟɦɟɧɧɨɣ ɨɮɬɚɥɶ-
ɦɨɥɨɝɢɢ, ɨɩɪɟɞɟɥɢɜɲɟɣ ɮɨɪɦɢɪɨɜɚɧɢɟ ɬɚɤɬɢɤɢ 
ɢ ɫɬɪɚɬɟɝɢɢ ɚɧɬɢɝɢɩɨɤɫɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɢ ɜɧɟɞɪɟ-
ɧɢɹ ɚɧɬɢɝɢɩɨɤɫɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɷɧɟɪɝɨɬɪɨɩɧɨɝɨ 
ɞɟɣɫɬɜɢɹ. 

ȼ Ɋɨɫɫɢɢ ɧɚ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɦ ɪɵɧɤɟ ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɟɩɚɪɚɬɵ ɤɨɪɬɟɤɫɢɧ ɢ ɷɩɢɬɚɥɨɧ, 
ɮɚɪɦɚɤɨɬɟɪɚɩɟɜɬɢɱɟɫɤɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɤɨɬɨɪɵɯ 
ɨɫɧɨɜɚɧɚ ɧɚ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɚɪɭ-
ɲɟɧɧɵɯ ɷɤɜɢɜɚɥɟɧɬɨɜ ɜ ɞɵɯɚɬɟɥɶɧɨɣ ɰɟɩɢ ɷɧɟɪ-
ɝɟɬɢɱɟɫɤɨɝɨ ɨɛɦɟɧɚ ɬɤɚɧɟɣ ɜ ɭɫɥɨɜɢɹɯ ɝɢɩɨɤɫɢɢ. 
ɇɟɫɦɨɬɪɹ ɧɚ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɟɩɬɢɞɧɵɯ 
ɩɪɟɩɚɪɚɬɨɜ ɜ ɤɥɢɧɢɱɟɫɤɨɣ ɩɪɚɤɬɢɤɟ, ɢɯ ɜɥɢɹɧɢɟ 
ɧɚ ɪɚɡɜɢɬɢɟ ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ ɞɢɫɮɭɧɤɰɢɢ ɭ ɛɨɥɶ-
ɧɵɯ ɫ ɩɚɬɨɥɨɝɢɟɣ ɝɥɚɡɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɭɱɟɧɨ. 
ɋɨɫɬɨɹɧɢɟ ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɜ ɨɪɝɚɧɢɡɦɟ 
ɱɟɥɨɜɟɤɚ ɨɰɟɧɢɜɚɸɬ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɨɤɫɢɞɚ ɚɡɨɬɚ 
(NO), ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɜ ɬɤɚɧɹɯ ɢɡ ɚɦɢɧɨɤɢɫɥɨɬɵ 
L-ɚɪɝɢɧɢɧɚ ɩɪɢ ɭɱɚɫɬɢɢ ɮɟɪɦɟɧɬɚ NO-ɫɢɧɬɚɡɵ 
(NOS). ɍɫɬɚɧɨɜɥɟɧɨ ɧɚɥɢɱɢɟ NO ɜ ɪɨɝɨɜɢɰɟ, 
ɤɨɧɴɸɧɤɬɢɜɟ, ɷɩɢɬɟɥɢɢ ɯɪɭɫɬɚɥɢɤɚ, ɷɧɞɨɬɟɥɢɢ 
ɫɨɫɭɞɨɜ ɰɢɥɢɚɪɧɨɝɨ ɬɟɥɚ ɢ ɫɟɬɱɚɬɤɢ [6; 11].

ȼ ɯɨɞɟ ɫɢɧɬɟɡɚ NO ɨɛɪɚɡɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɚɥɶ-
ɬɟɪɧɚɬɢɜɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɛɨɞɧɵɟ 
ɪɚɞɢɤɚɥɵ, ɚɤɬɢɜɧɵɟ ɮɨɪɦɵ ɤɢɫɥɨɪɨɞɚ (Ɉ2

¯) ɩɟ-
ɪɨɤɫɢɧɬɪɢɬ (ONOO¯). Ɉɤɫɢɞ ɚɡɨɬɚ ɩɪɢɡɧɚɧ ɨɫɧɨɜ-
ɧɵɦ ɷɧɞɨɝɟɧɧɵɦ ɜɚɡɨɞɢɥɚɬɚɬɨɪɨɦ [2; 6].

ɍɦɟɪɟɧɧɚɹ ɝɢɩɟɪɩɪɨɞɭɤɰɢɹ ɨɤɫɢɞɚ ɚɡɨɬɚ ɨɤɚ-
ɡɵɜɚɟɬ ɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɬɤɚɧɢ: ɜɚɡɨ-
ɞɢɥɚɬɚɰɢɹ ɭɥɭɱɲɚɟɬ ɩɟɪɮɭɡɢɸ ɬɤɚɧɟɣ, ɢɧɝɢɛɢɪɨ-
ɜɚɧɢɟ ɚɞɝɟɡɢɢ ɢ ɚɝɪɟɝɚɰɢɢ, ɨɤɚɡɵɜɚɟɬ ɚɧɬɢɬɪɨɦ-
ɛɨɬɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ, ɚ ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɚɞɝɟɡɢɢ 
ɥɟɣɤɨɰɢɬɨɜ ɤ ɷɧɞɨɬɟɥɢɸ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɟɞɨɬ-
ɜɪɚɳɚɟɬ ɧɚɫɬɭɩɥɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɣ ɫɬɚɞɢɢ ɜɨɫ-
ɩɚɥɢɬɟɥɶɧɨɣ ɪɟɚɤɰɢɢ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɱɪɟɡɦɟɪɧɨɟ 
ɭɜɟɥɢɱɟɧɢɟ ɨɤɫɢɞɚ ɚɡɨɬɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɩɚɡ-
ɦɭ ɫɨɫɭɞɨɜ, ɢɧɢɰɢɚɰɢɢ ɩɪɨɰɟɫɫɚ ɚɩɨɩɬɨɡɚ, ɢɲɟ-

ɦɢɢ ɢ ɝɢɩɨɤɫɢɢ ɬɤɚɧɟɣ [8; 9]. ȼɚɠɧɵɦ ɮɚɤɬɨɪɨɦ 
ɝɟɧɟɪɚɰɢɢ ɢɡɛɵɬɨɱɧɨɝɨ ɭɪɨɜɧɹ NO ɜ ɬɤɚɧɹɯ ɹɜɥɹ-
ɟɬɫɹ ɢɧɢɰɢɚɰɢɹ ɚɤɬɢɜɧɨɫɬɢ ɢɧɞɭɰɢɛɟɥɶɧɨɣ NOS 
(iNOS). ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɞɟɣɫɬɜɢɢ ɧɚ ɬɤɚɧɢ 
ɩɚɬɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɫɪɟɞɵ, ɧɚɪɭɲɟɧɢɢ ɥɢɩɢɞ-
ɧɨɝɨ ɨɛɦɟɧɚ, ɝɢɩɨɤɫɢɢ [3; 10]. ɗɤɫɩɪɟɫɫɢɹ iNOS 
ɢ ɫɜɹɡɚɧɧɚɹ ɫ ɷɬɢɦ ɝɢɩɟɪɩɪɨɞɭɤɰɢɹ NO ɨɩɚɫɧɵ 
ɞɥɹ ɷɧɞɨɬɟɥɢɹ ɫɨɫɭɞɨɜ ɬɟɦ, ɱɬɨ ɝɢɩɨɤɫɢɹ ɹɜɥɹɟɬ-
ɫɹ ɬɪɢɝɝɟɪɨɦ ɨɛɪɚɡɨɜɚɧɢɹ ɫɭɩɟɪɨɤɫɢɞɧɨɝɨ ɚɧɢɨ-
ɧɚ ɤɢɫɥɨɪɨɞɚ (Ɉ2

¯), ɤɨɬɨɪɵɣ ɜɫɬɭɩɚɟɬ ɜ ɪɟɚɤɰɢɸ 
ɫ NO ɢ ɨɛɪɚɡɭɟɬ ɜɵɫɨɤɨɰɢɬɨɬɨɤɫɢɱɧɵɣ ONOO¯ 
[1; 5]. Ɍɚɤɚɹ ɪɟɚɤɰɢɹ ɜ ɨɪɝɚɧɢɡɦɟ ɩɪɟɞɨɬɜɪɚɳɚ-
ɟɬɫɹ ɧɚɥɢɱɢɟɦ ɜ ɬɤɚɧɹɯ ɦɨɳɧɨɣ ɚɧɬɢɨɤɫɢɞɚɧɬ-
ɧɨɣ ɫɢɫɬɟɦɵ, ɝɥɚɜɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɤɨɬɨɪɨɣ 
ɹɜɥɹɸɬɫɹ ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɚ (ɋɈȾ) ɢ ɤɚɬɚɥɚɡɚ 
(ɄɌ). ɋɈȾ ɩɪɟɜɪɚɳɚɟɬ Ɉ2 ɜ ɩɟɪɟɤɢɫɶ ɜɨɞɨɪɨɞɚ, 
ɤɨɬɨɪɚɹ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɤɚɬɚɥɚɡɵ 
ɪɚɡɥɚɝɚɟɬɫɹ ɞɨ ɜɨɞɵ ɢ ɤɢɫɥɨɪɨɞɚ [1; 6].

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɨɰɟɧɢɬɶ ɮɚɪɦɚɤɨɥɨɝɢ-
ɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɪɬɟɤɫɢɧɚ ɢ ɷɩɢɬɚɥɨɧɚ ɜ 
ɬɟɪɚɩɢɢ ɛɨɥɶɧɵɯ ɫ ɝɢɩɟɪɬɟɧɡɢɜɧɨɣ ɚɧɝɢɨɪɟɬɢɧɨ-
ɩɚɬɢɟɣ.

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ. ȼ ɨɛɫɥɟɞɨɜɚɧɢɢ ɭɱɚ-
ɫɬɜɨɜɚɥɨ 28 ɛɨɥɶɧɵɯ (56 ɝɥɚɡ) ɫ ɝɢɩɟɪɬɟɧɡɢɨɧɧɨɣ 
ɚɧɝɢɨɪɟɬɢɧɨɩɚɬɢɟɣ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɡɚɛɨɥɟɜɚɧɢɹ 
ɫɨɫɬɚɜɥɹɥɚ ɛɨɥɟɟ 6 ɥɟɬ, ɞɢɚɩɚɡɨɧ ɜɨɡɪɚɫɬɚ ɤɨɥɟ-
ɛɚɥɫɹ ɨɬ 45 ɞɨ 65 ɥɟɬ ɢ ɫɬɚɪɲɟ.

ɋɪɟɞɢ ɨɛɫɥɟɞɭɟɦɵɯ ɛɵɥɨ 18 ɦɭɠɱɢɧ (63%) ɢ 
10 ɠɟɧɳɢɧ (37%). Ɉɰɟɧɢɜɚɥɨɫɶ ɤɚɱɟɫɬɜɨ ɠɢɡɧɢ 
(Ʉɀ) ɛɨɥɶɧɵɯ, ɩɪɨɜɨɞɢɥɢɫɶ ɨɛɳɟɤɥɢɧɢɱɟɫɤɢɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɟɠɟɞɧɟɜɧɵɣ ɤɨɧɬɪɨɥɶ 
ȺȾ, ɫɬɚɧɞɚɪɬɧɵɟ ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɢɟ – ɜɢɡɨɦɟ-
ɬɪɢɹ, ɬɨɧɨɦɟɬɪɢɹ, ɨɮɬɚɥɶɦɨɫɤɨɩɢɹ, ɛɢɨɦɢɤɪɨ-
ɫɤɨɩɢɹ, ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɵɜɨɪɨɬɤɢ 
ɤɪɨɜɢ ɢ ɫɥɟɡɧɨɣ ɠɢɞɤɨɫɬɢ ɧɚ ɫɨɞɟɪɠɚɧɢɟ NO, 
NOS, ɇȺȾɎɇ-ɇɊ, ONOO¯, ɋɈȾ, ɄɌ.

Ʉɚɱɟɫɬɜɨ ɠɢɡɧɢ (Ʉɀ) ɨɩɪɟɞɟɥɹɥɢ ɩɭɬɟɦ ɚɧɤɟ-
ɬɢɪɨɜɚɧɢɹ ɢɫɫɥɟɞɭɟɦɵɯ. Ɉɩɪɨɫɧɢɤ ɫɨɞɟɪɠɚɥ ɪɹɞ 
ɜɨɩɪɨɫɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɫɭɛɴɟɤɬɢɜɧɨɣ ɨɰɟɧɤɟ 
ɫɜɨɟɝɨ ɡɞɨɪɨɜɶɹ, ɡɪɟɧɢɹ, ɡɪɢɬɟɥɶɧɵɯ ɨɳɭɳɟɧɢɣ 
ɩɪɢ ɩɨɜɵɲɟɧɢɢ ȺȾ. Ȼɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɱɟɬɵɪɟ ɜɚ-
ɪɢɚɧɬɚ ɨɬɜɟɬɨɜ, ɨɰɟɧɟɧɧɵɯ ɪɚɡɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɛɚɥɥɨɜ – ɨɬ 1 ɞɨ 4. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɛɪɚɧɧɨ-
ɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɚɥɥɨɜ ɩɚɰɢɟɧɬɵ ɛɵɥɢ ɨɬɧɟɫɟɧɵ ɤ 
ɩɨɞɝɪɭɩɩɚɦ: ɩɨɞɝɪɭɩɩɚ 1 (51-68 ɛɚɥɥɨɜ) – ɩɨɜɵ-
ɲɟɧɢɟ ȺȾ ɩɪɢɜɨɞɢɥɨ ɤ ɞɢɫɤɨɦɮɨɪɬɭ ɡɪɢɬɟɥɶɧɵɯ 
ɨɳɭɳɟɧɢɣ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɥɢɹɥɨ ɧɚ ɫɧɢɠɟɧɢɟ 
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ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ – 2 ɱɟɥɨɜɟɤɚ, ɩɨɞɝɪɭɩɩɚ 2 (34-50 
ɛɚɥɥɨɜ) – ɩɨɜɵɲɟɧɢɟ ȺȾ ɱɚɫɬɨ ɩɪɢɜɨɞɢɥɨ ɤ ɞɢɫ-
ɤɨɦɮɨɪɬɭ ɡɪɢɬɟɥɶɧɵɯ ɨɳɭɳɟɧɢɣ ɢ ɧɟ ɫɧɢɠɚɥɨ 
Ʉɀ – 21 ɱɟɥɨɜɟɤ; ɩɨɞɝɪɭɩɩɚ 3 (17-33 ɛɚɥɥɨɜ) – ɩɨ-
ɜɵɲɟɧɢɟ ȺȾ ɩɨɫɬɨɹɧɧɨ ɩɪɢɜɨɞɢɬ ɤ ɞɢɫɤɨɦɮɨɪɬɭ 
ɡɪɢɬɟɥɶɧɵɯ ɨɳɭɳɟɧɢɣ ɢ ɩɨɫɬɟɩɟɧɧɨ ɭɯɭɞɲɚɟɬ 
ɡɪɟɧɢɟ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɤɚɱɟɫɬɜɨ ɠɢɡɧɢ 
– 5 ɱɟɥɨɜɟɤ. 

ȼɫɟ ɛɨɥɶɧɵɟ ɩɨɥɭɱɚɥɢ ɛɚɡɢɫɧɭɸ (ɫɬɚɧɞɚɪɬ-
ɧɭɸ) ɬɟɪɚɩɢɸ. Ɇɟɬɨɞɨɦ ɫɥɭɱɚɣɧɨɣ ɜɵɛɨɪɤɢ ɩɚ-
ɰɢɟɧɬɵ ɛɵɥɢ ɪɚɡɞɟɥɟɧɵ ɧɚ 3 ɝɪɭɩɩɵ. ȼ ɩɟɪɜɭɸ 
ɝɪɭɩɩɭ (1) ɜɨɲɥɨ 10 ɱɟɥɨɜɟɤ, ɩɨɥɭɱɚɜɲɢɯ ɬɨɥɶɤɨ 
ɝɢɩɨɬɟɧɡɢɜɧɭɸ ɬɟɪɚɩɢɸ (ɢɧɝɢɛɢɬɨɪɵ ȺɉɎ, ɚɧ-
ɬɚɝɨɧɢɫɬɵ ɤɚɥɶɰɢɹ, ɞɢɭɪɟɬɢɤɢ, ɚɧɬɢɚɝɪɟɝɚɧɬɵ); 
ɜɨ ɜɬɨɪɭɸ (2) – 9 ɛɨɥɶɧɵɯ, ɩɨɥɭɱɚɜɲɢɯ ɝɢɩɨɬɟɧ-
ɡɢɜɧɭɸ ɬɟɪɚɩɢɸ ɢ ɷɩɢɬɚɥɨɧ (10 ɦɝ ɜ/ɦ, ʋ10); ɜ 
ɬɪɟɬɶɸ (3) – 9 ɩɚɰɢɟɧɬɨɜ, ɩɨɥɭɱɚɜɲɢɯ ɝɢɩɨɬɟɧ-
ɡɢɜɧɭɸ ɬɟɪɚɩɢɸ ɢ ɤɨɪɬɟɤɫɢɧ (10 ɦɝ ɜ/ɦ, ʋ10).

ɋɥɟɡɧɭɸ ɠɢɞɤɨɫɬɶ (ɋɀ) ɫɨɛɢɪɚɥɢ ɫ ɩɨɦɨɳɶɸ 
ɤɚɩɢɥɥɹɪɚ, ɤɪɨɜɶ, ɢɡ ɤɨɬɨɪɨɣ ɜɵɞɟɥɹɥɢ ɫɵɜɨɪɨɬ-
ɤɭ ɨɛɳɟɩɪɢɧɹɬɵɦ ɦɟɬɨɞɨɦ, ɛɪɚɥɢ ɢɡ ɥɨɤɬɟɜɨɣ 
ɜɟɧɵ.

ɂɫɫɥɟɞɨɜɚɧɢɹ ɢ ɚɧɤɟɬɢɪɨɜɚɧɢɟ ɨɰɟɧɤɢ ɤɚɱɟ-
ɫɬɜɚ ɠɢɡɧɢ ɩɪɨɜɨɞɢɥɢ ɞɨ ɥɟɱɟɧɢɹ ɢ ɩɨɫɥɟ ɥɟɱɟ-
ɧɢɹ (ɱɟɪɟɡ 10 ɫɭɬɨɤ). Ʉɨɧɬɪɨɥɟɦ ɫɥɭɠɢɥɢ ɞɚɧɧɵɟ 
ɩɨɥɭɱɟɧɧɵɟ ɨɬ 10 ɱɟɥɨɜɟɤ-ɞɨɛɪɨɜɨɥɶɰɟɜ ɫɨɩɨ-
ɫɬɚɜɢɦɨɝɨ ɜɨɡɪɚɫɬɚ (51,3±4,4 ɝɨɞɚ) – 5 ɦɭɠɱɢɧ ɢ 

5 ɠɟɧɳɢɧ, ɭ ɤɨɬɨɪɵɯ ɜ ɚɧɚɦɧɟɡɟ ɢ ɩɪɢ ɤɥɢɧɢɱɟ-
ɫɤɨɦ ɨɛɫɥɟɞɨɜɚɧɢɢ ɨɬɫɭɬɫɬɜɨɜɚɥɢ ɚɪɬɟɪɢɚɥɶɧɚɹ 
ɝɢɩɟɪɬɟɧɡɢɹ, ɂȻɋ, ɡɚɛɨɥɟɜɚɧɢɹ ɩɨɱɟɤ, ɨɪɝɚɧɨɜ 
ɛɪɸɲɧɨɣ ɩɨɥɨɫɬɢ. ȼ ɫɥɟɡɧɨɣ ɠɢɞɤɨɫɬɢ ɢ ɫɵɜɨ-
ɪɨɬɤɟ ɤɪɨɜɢ ɨɩɪɟɞɟɥɹɥɢ ɭɪɨɜɟɧɶ NO ɩɨ ɨɫɧɨɜ-
ɧɵɦ, ɫɬɚɛɢɥɶɧɵɦ ɟɝɨ ɦɟɬɚɛɨɥɢɬɚɦ (NO2 ɢ NO

3
), 

ɨɰɟɧɢɜɚɟɦɵɦ ɫ ɩɨɦɨɳɶɸ ɪɟɚɤɬɢɜɚ Ƚɪɢɫɫɚ [2], 
ɚɤɬɢɜɧɨɫɬɢ NOS ɢ ɇȺȾɎɇ-ɡɚɜɢɫɢɦɭɸ ɧɢɬɪɚ-
ɬɪɟɞɭɤɬɚɡɭ [1], ɭɪɨɜɟɧɶ ONOO- ɩɨ ɦɟɬɨɞɢɤɟ 
N.W. Kooy et al. (1994) ɜ ɦɨɞɢɮɢɤɚɰɢɢ Ⱥ.ɋ. Ʉɚɦɚ-
ɪɢɧɚ ɢ Ɋ.Ʉ. Ɋɚɯɢ ɦɨɜɚ (2003).

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɜ ɫɥɟɡɧɨɣ ɠɢɞɤɨɫɬɢ ɢ ɫɵɜɨɪɨɬ-
ɤɟ ɤɪɨɜɢ ɨɩɪɟɞɟɥɹɥɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɨɛɨɞɧɨɪɚ-
ɞɢɤɚɥɶɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɩɨ ɭɪɨɜɧɸ ɦɚɥɨɧɨɜɨɝɨ ɞɢ-
ɚɥɶɞɟɝɢɞɚ (ɆȾȺ) ɩɨ ɦɟɬɨɞɢɤɟ Ʌ.ɂ. Ⱥɧɞɪɟɟɜɨɣ ɢ 
ɞɪ. (1988), ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɨɜ ɚɧɬɢɨɤɫɢɞɚɧɬ-
ɧɨɣ ɫɢɫɬɟɦɵ ɩɨ ɢɡɦɟɧɟɧɢɸ ɋɈȾ ɩɨ ɦɟɬɨɞɢɤɟ 
ȿ.ȿ. Ⱦɭɛɢɧɢɧɨɣ ɢ ɞɪ. (1983), ɤɚɬɚɥɚɡɭ (ɄɌ) – ɩɨ 
Ⱥ.Ɇ. Ʉɚɪɨɥɸɤ ɢ ɞɪ. (1988).

ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɪɨɜɟɞɟɧɵ ɫ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ ɩɚɤɟɬɨɜ ɩɪɨɝɪɚɦɦ Microsoft Excel – 2003 
ɢ Statistica Version 6.0 – 2003.

Ɋɟɡɭɥɶɬɚɬɵ, ɢɯ ɨɛɫɭɠɞɟɧɢɟ. ȼ ɫɵɜɨɪɨɬɤɟ 
ɤɪɨɜɢ ɢ ɫɥɟɡɧɨɣ ɠɢɞɤɨɫɬɢ ɭ ɛɨɥɶɧɵɯ ɫ ɝɢɩɟɪɬɟɧ-
ɡɢɜɧɨɣ ɚɧɝɢɨɪɟɬɢɧɨɩɚɬɢɟɣ ɞɨ ɥɟɱɟɧɢɹ ɨɬɦɟɱɚɥɨɫɶ 
ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ NO, ONOO¯, ɩɨɜɵɲɟɧɧɚɹ 
ɚɤɬɢɜɧɨɫɬɶ ɇȺȾɎɇ-ɡɚɜɢɫɢɦɨɣ ɇɊ, ɚɫɫɨɰɢɢɪɭɸ-
ɳɢɟɫɹ ɫ ɚɤɬɢɜɧɨɫɬɶɸ ɮɟɪɦɟɧɬɚ NOS (ɬɚɛɥ. 1).

Ɍɚɛɥɢɰɚ 1
ɉɨɤɚɡɚɬɟɥɢ ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɢ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ ɫɢɫɬɟɦɵ ɜ ɫɥɟɡɧɨɣ ɠɢɞɤɨɫɬɢ (ɱɢɫɥɢɬɟɥɶ) 

ɢ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ (ɡɧɚɦɟɧɚɬɟɥɶ) ɭ ɛɨɥɶɧɵɯ ɫ ɝɢɩɟɪɬɟɧɡɢɜɧɨɣ ɚɧɝɢɨɪɟɬɢɧɨɩɚɬɢɟɣ, Ɇ±m 

ɉɨɤɚɡɚɬɟɥɶ Ⱦɨ ɥɟɱɟɧɢɹ, n=28

Ʉɨɧɬɪɨɥɶɧɚɹ ɝɪɭɩɩɚ ɉɨɫɥɟ ɥɟɱɟɧɢɹ

n=10 Ƚɪɭɩɩɚ 1, n=10 Ƚɪɭɩɩɚ 2, n=9 (ɷɩɢ-
ɬɚɥɨɧ)

Ƚɪɭɩɩɚ 3, n=9 (ɤɨɪ-
ɬɟɤɫɢɧ)

NO, ɦɤɦɨɥɶ/ɥ
23,29±0,72’ 17,50±0,57 20,50±0,53’ 18,64±0,53’ 17,44±0,47’

17,84±0,55’ 9,35±0,23 14,80±0,47’ 11,78±0,38 9,27±0,27’

NOS, 
ɦɤɦɨɥɶ/ɥ/ɦɢɧ

26,50±0,67’ 36,85±1,07 27,97±0,88’ 29,42±0,72’ 35,70±0,81’

11,19±0,34 14,23±047 12,15±0,31’ 13,71±0,40’ 14,22±0,42

ɇȺȾɎɇ-ɇɊ, 
ɦɤɦɨɥɶ/ɥ/ɦɢɧ

1,62±0,07’ 0,85±0,04 1,36±0,04’ 1,09±0,03’ 0,90±0,02’

5,89±0,18’ 3,47±0,14 5,12±0,15’ 3,86±0,12’ 3,51±0,12’

ONOO¯, 
ɦɤɦɨɥɶ/ɥ

02,6±0,01’ 0,12±0,01 0,21±0,01’ 0,15±0,01’ 0,13±0,01’

0,49±0,01’ 0,31±0,01 0,42±0,01’ 0,34±0,01 0,32±0,01

ɆȾȺ, ɧɦɨɥɶ/
ɦɥ

0,71±0,02’ 0,37±0,01 0,58±0,02’ 0,49±0,01’ 0,41±0,01’

4,41±0,14 2,95±0,08 3,95±0,10’ 3,46±0,11’ 3,14±0,09
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ɋɈȾ, ɍȿɨɩ/ɦɥ
7,09±0,31’ 10,18±0,29 7,92±0,26’ 9,14±0,27’ 10,14±0,27’

2,23±0,10’ 3,01±0,08 2,60±0,07’ 2,97±0,10 3,04±0,10

Ʉɚɬɚɥɚɡɚ, 
ɧɦɨɥɶ 

23,03±0,73’ 38,42±0,99 25,14±0,71’ 32,24±1,12’ 37,38±0,96’

13,58±0,43’ 19,19±0,53 14,50±0,41’ 18,41±0,53 19,14±0,55’H2O2, ɦɥ/ɦɢɧ

ɉɪɢɦɟɱɚɧɢɟ: ’ – p<0,05 ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ.

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ, ɜ ɢɫɫɥɟɞɭɟɦɵɯ 
ɨɛɪɚɡɰɚɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɬɦɟɱɚɥɚɫɶ ɜɵɫɨɤɚɹ ɪɟ-
ɬɟɧɰɢɹ ɆȾȺ ɧɚ ɮɨɧɟ ɧɢɡɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɮɟɪɦɟɧ-
ɬɨɜ ɚɧɬɢɪɚɞɢɤɚɥɶɧɨɣ ɡɚɳɢɬɵ ɋɈȾ ɢ ɤɚɬɚɥɚɡɵ. 
ȼɟɪɨɹɬɧɨ, ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ NO ɨɛɭɫɥɨɜɥɟɧɨ 
ɜɵɫɨɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɇȺȾɎɇ-ɡɚɜɢɫɢɦɨɣ ɇɊ, ɬɚɤ 
ɤɚɤ ɚɤɬɢɜɧɨɫɬɶ ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ NOS ɨɤɚɡɚɥɚɫɶ 
ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɟɧɧɨɣ. Ⱥɜɬɨɪɵ [1,10] ɫɱɢɬɚɸɬ, 
ɱɬɨ ɇȺȾɎɇ-ɡɚɜɢɫɢɦɚɹ ɇɊ ɨɬɪɚɠɚɟɬ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɭɸ ɚɤɬɢɜɧɨɫɬɶ iNOS, ɤɨɬɨɪɚɹ ɩɪɢ ɩɚɬɨɥɨ-
ɝɢɱɟɫɤɢɯ ɫɨɫɬɨɹɧɢɹɯ ɩɪɨɞɭɰɢɪɭɟɬ ɨɤɫɢɞ ɚɡɨɬɚ ɞɨ 
1000 ɪɚɡ ɛɨɥɶɲɟ, ɱɟɦ NOS. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɭ ɛɨɥɶ-
ɧɵɯ ɜɫɥɟɞɫɬɜɢɟ ɧɢɡɤɨɣ ɚɤɬɢɜɧɨɫɬɢ CɈȾ ɢ ɄɌ ɧɚ 
ɮɨɧɟ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɫɜɨɛɨɞɧɨɪɚɞɢ-
ɤɚɥɶɧɨɝɨ ɨɤɢɫɥɟɧɢɹ (ɨ ɤɨɬɨɪɵɯ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ 
ɞɚɧɧɵɟ ɱɪɟɡɦɟɪɧɨ ɜɵɫɨɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɆȾȺ) 
ɫɨɡɞɚɸɬɫɹ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɢɹ Ɉ2

¯ ɫ NO. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ 
ɜɚɠɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɪɚɡɜɢɬɢɹ ɝɢɩɟɪɬɟɧɡɢɨɧɧɨɣ 
ɚɧɝɢɨɩɚɬɢɢ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɨɤɫɢɞɚ 
ɚɡɨɬɚ (NO) ɜ ɫɥɟɡɧɨɣ ɠɢɞɤɨɫɬɢ ɢ ɤɪɨɜɢ, ɨɛɭ-
ɫɥɨɜɥɟɧɧɵɣ ɷɤɫɩɪɟɫɫɢɟɣ ɇȺȾɎɇ-ɡɚɜɢɫɢɦɨɣ ɇɊ, 
ɧɢɡɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɷɧɞɨɬɟɦɚɥɶɧɨɣ NOS ɢ ɭɜɟ-
ɥɢɱɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ONOO¯. ȼ ɪɟɚɥɢɡɚɰɢɢ 
ɝɢɩɟɪɷɤɫɩɪɟɫɫɢɢ ONOO¯ ɜɚɠɧɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɜɵ-
ɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ NO ɢ ɆȾȺ ɧɚ ɮɨɧɟ ɭɝɧɟɬɟɧɢɹ 
ɚɤɬɢɜɧɨɫɬɢ ɮɟɪɦɟɧɬɨɜ ɚɧɬɢɪɚɞɢɤɚɥɶɧɨɣ ɡɚɳɢɬɵ 
ɋɈȾ ɢ ɄɌ. ɗɬɢ ɧɚɪɭɲɟɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ ɪɚɡɜɢ-
ɜɚɸɳɟɣɫɹ ɜ ɨɪɝɚɧɢɡɦɟ ɛɨɥɶɧɵɯ ɝɢɩɟɪɬɟɧɡɢɨɧɧɨɣ 
ɚɧɝɢɨɩɚɬɢɟɣ ɝɢɩɨɤɫɢɢ.

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɨɫɥɟ 
ɩɪɨɜɟɞɟɧɧɨɝɨ ɥɟɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɟɪɚɩɟɜ-
ɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɧɚɩɪɚɜɥɟɧɧɵɣ ɧɚ ɭɥɭɱɲɟɧɢɟ 
ɩɨɤɚɡɚɬɟɥɟɣ (ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɷɧɞɨɬɟɥɢɚɥɶɧɭɸ 
ɮɭɧɤɰɢɸ ɩɪɨɰɟɫɫɚ ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɨɝɨ ɨɤɢɫ-
ɥɟɧɢɹ ɢ ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɨɜ ɚɧɬɢɪɚɞɢɤɚɥɶɧɨɣ 
ɡɚɳɢɬɵ), ɛɵɥ ɜɵɹɜɥɟɧ ɜ ɝɪɭɩɩɚɯ ɛɨɥɶɧɵɯ 1–2, ɩɨ-
ɥɭɱɚɜɲɢɯ ɤɨɪɬɟɤɫɢɧ. 

ɉɨɫɥɟ ɥɟɱɟɧɢɹ ɭɪɨɜɟɧɶ NO ɜ ɋɀ ɢ ɫɵɜɨɪɨɬ-
ɤɟ ɤɪɨɜɢ ɜ ɝɪɭɩɩɟ 1 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɧɢɡɢɥɫɹ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɞɚɧɧɵɦɢ ɞɨ ɥɟɱɟɧɢɹ – ɧɚ 12 ɢ 17% 
(ɪ <0,05), NOS ɩɨɜɵɫɢɥɚɫɶ ɧɚ 5,5 ɢ 5,6% (ɪ <0,05), 
ɚɤɬɢɜɧɨɫɬɶ ɇɊ ɫɧɢɡɢɥɚɫɶ ɧɚ 16 ɢ 13% (ɪ <0,05), ɚ 
ɭɪɨɜɟɧɶ ONOO¯ ɭɦɟɧɶɲɢɥɫɹ ɧɚ 19 ɢ 14%. 

ɍ ɩɚɰɢɟɧɬɨɜ ɝɪɭɩɩɵ 2 ɭɪɨɜɟɧɶ NO ɜ ɋɀ ɢ ɫɵ-
ɜɨɪɨɬɤɟ ɤɪɨɜɢ ɫɧɢɡɢɥɫɹ ɧɚ 20 ɢ 34% (ɪ <0,05), ɚ  ɜ 
ɝɪɭɩɩɟ  3  –  ɧɚ  25  ɢ  48% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
(ɪ <0,05), ɚɤɬɢɜɧɨɫɬɶ NOS ɩɨɜɵɫɢɥɚɫɶ ɧɚ 10-22,5 
ɢ 3,7-27,1% (ɪ <0,05), ɇȺȾɎɇ-ɡɚɜɢɫɢɦɚɹ ɇɊ ɫɧɢ-
ɡɢɥɚɫɶ ɧɚ 33-35% ɢ 44 ɢ 40% (ɪ<0,05), ɭɪɨɜɟɧɶ 
ONOO¯ ɫɧɢɡɢɥɫɹ ɧɚ 42-31% ɢ 50-35% (ɪ<0,05). 
Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɢɡɦɟɧɢɥɢɫɶ ɩɨɤɚɡɚɬɟɥɢ 
ɆȾȺ, ɋɈȾ ɢ ɄɌ ɜ ɢɫɫɥɟɞɭɟɦɵɯ ɝɪɭɩɩɚɯ ɛɨɥɶɧɵɯ. 
ɉɨɫɥɟ ɥɟɱɟɧɢɹ ɜ ɝɪɭɩɩɟ 3 ɢɫɫɥɟɞɭɟɦɵɟ ɩɨɤɚɡɚɬɟ-
ɥɢ ɜ ɫɥɟɡɧɨɣ ɠɢɞɤɨɫɬɢ (ɤɪɨɦɟ ɆȾȺ) ɢ ɫɵɜɨɪɨɬ-
ɤɟ ɤɪɨɜɢ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɩɨɤɚɡɚɬɟɥɹɦ ɜ ɤɨɧɬɪɨ-
ɥɟ, ɬɨɝɞɚ ɤɚɤ ɜ ɝɪɭɩɩɟ 2 ɜ ɫɥɟɡɧɨɣ ɠɢɞɤɨɫɬɢ ɨɧɢ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɬɨɥɶɤɨ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ NO, ɜ 
ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ – ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ NOS, ɋɈȾ, 
ɜ ɝɪɭɩɩɟ ɩɚɰɢɟɧɬɨɜ 1 ɜɫɟ ɩɨɤɚɡɚɬɟɥɢ ɟɳɟ ɛɨɥɟɟ 
ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɥɢɫɶ ɨɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. 
ɋɧɢɠɟɧɢɟ ɆȾȺ, ɜɚɠɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɚɤɬɢɜɧɨɫɬɢ 
ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɨɝɨ ɨɤɢɫɥɟɧɢɹ, ɛɵɥɨ ɨɞɧɨɣ ɢɡ 
ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ ɭɦɟɧɶɲɟɧɢɹ ɪɟɬɟɧɰɢɢ Ɉ2

¯, ɱɬɨ 
ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɮɚɤɬɨɪɨɜ ɭɦɟɧɶɲɟɧɢɹ 
ɜɚɡɨɤɨɧɫɬɪɢɤɰɢɢ ɢ ɭɝɧɟɬɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɮɟɪ-
ɦɟɧɬɚ ɇȺȾɎɇ-ɡɚɜɢɫɢɦɨɣ ɇɊ, ɫ ɤɨɬɨɪɨɣ ɫɜɹɡɚɧɚ 
ɝɢɩɟɪɷɤɫɩɪɟɫɫɢɹ NO.

ɋɧɢɠɟɧɢɟ NO ɢ Ɉ2
¯ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɤɨɪɬɟɤɫɢɧɚ 

ɢ ɷɩɢɬɚɥɨɧɚ ɛɵɥɨ ɨɞɧɨɣ ɢɡ ɩɪɢɱɢɧ ɭɦɟɧɶɲɟɧɢɹ ɜ 
ɫɥɟɡɧɨɣ ɠɢɞɤɨɫɬɢ ɢ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ ɜɵɫɨɤɨɰɢ-
ɬɨɬɨɤɫɢɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ONOO¯ ɢ ɜɨɫɫɬɚɧɨɜɥɟ-
ɧɢɹ ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɫɨɫɭɞɨɜ ɫɟɬɱɚɬɤɢ, ɨ 
ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɞɢɧɚɦɢɤɚ ɫɨɫɬɨɹɧɢɹ ɝɥɚɡɧɨ-
ɝɨ ɞɧɚ ɢ ɩɨɜɵɲɟɧɢɟ ɨɫɬɪɨɬɵ ɡɪɟɧɢɹ (ɬɚɛɥ. 2).

Ɉ.ɋ. ɋɤɨɪɢɤ, Ɇ.ɉ. Ɋɹɛɨɜ. Ɋɨɥɶ ɤɨɪɬɟɤɫɢɧɚ ɢ ɷɩɢɬɚɥɨɧɚ ɜ ɬɟɪɚɩɢɢ ɝɢɩɟɪɬɟɧɡɢɜɧɨɣ  ɚɧɝɢɨɪɟɬɢɧɨɩɚɬɢɢ
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Ɍɚɛɥɢɰɚ 2
Ⱦɢɧɚɦɢɤɚ ɨɫɬɪɨɬɵ ɡɪɟɧɢɹ ɩɨɫɥɟ ɩɪɢɦɟɧɟɧɢɹ ɩɪɟɩɚɪɚɬɨɜ ɤɨɪɬɟɤɫɢɧɚ ɢ ɷɩɢɬɚɥɨɧɚ, Ɇ±m

Ƚɪɭɩɩɵ Ⱦɨ ɥɟɱɟɧɢɹ ɉɨɫɥɟ ɥɟɱɟɧɢɹ

1 0,68±0,12 0,72±0,11

2 0,64±0,10 0,79±0,02

3 0,69±0,10 0,89±0,02
ɉɪɢɦɟɱɚɧɢɟ: ɪ <0,05 – ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɥɢɱɢɣ ɨɫɬɪɨɬɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɤɚɡɚɬɟɥɟɣ ɞɨ ɥɟɱɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɜɭɸɳɢɯ ɝɪɭɩ-

ɩɚɯ.

Ⱦɚɧɧɵɟ ɚɧɤɟɬɢɪɨɜɚɧɢɹ ɛɨɥɶɧɵɯ ɫ ɝɢɩɟɪɬɟɧɡɢɨɧɧɨɣ ɝɢɩɟɪɬɟɧɡɢɟɣ, Ɇ±m

Ƚɪɭɩɩɵ Ⱦɨ ɥɟɱɟɧɢɹ ɉɨɫɥɟ ɥɟɱɟɧɢɹ

1 39,40±1,42 52,3±2,60

2 38,52±2,10 54,60±3,12

3 39,89±1,32 58,59±3,30

ɇɚ ɝɥɚɡɧɨɦ ɞɧɟ ɭɦɟɧɶɲɟɧɢɟ ɩɟɪɢɩɚɩɢɥɥɹɪ-
ɧɨɝɨ ɨɬɟɤɚ ɫ ɩɟɪɟɯɨɞɨɦ ɜ ɛɨɥɟɟ ɜɵɪɚɠɟɧɧɭɸ ɱɟɬ-
ɤɨɫɬɶ ɝɪɚɧɢɰ ɞɢɫɤɚ ɡɪɢɬɟɥɶɧɨɝɨ ɧɟɪɜɚ, ɭɦɟɧɶɲɟ-
ɧɢɟ ɫɨɫɭɞɢɫɬɨɝɨ ɬɨɧɭɫɚ ɢ ɭɥɭɱɲɟɧɢɟ ɜɟɧɨɡɧɨɝɨ 
ɨɬɬɨɤɚ, ɭɦɟɧɶɲɟɧɢɟ ɜɵɪɚɠɟɧɧɨɫɬɢ ɦɢɤɪɨɚɧɟɜ-
ɪɢɡɦ ɜ ȾɁɇ, ɨɱɚɝɨɜ ɢɲɟɦɢɢ ɢ ɩɚɪɚɜɚɡɚɥɶɧɵɯ 
ɨɬɟɤɨɜ ɫɟɬɱɚɬɤɢ ɜ ɝɪɭɩɩɟ 3 ɧɚɛɥɸɞɚɥɢɫɶ ɭɠɟ ɧɚ 
3-4-ɟ ɫɭɬɤɢ, ɜ ɝɪɭɩɩɟ 2 – ɧɚ 5-6-ɟ ɫɭɬɤɢ, ɜ ɝɪɭɩɩɟ 
1 – ɬɨɥɶɤɨ ɧɚ 8-10-ɣ ɞɟɧɶ ɩɨɫɥɟ ɥɟɱɟɧɢɹ. Ɍɚɤɠɟ ɜ 
ɝɪɭɩɩɚɯ ɛɨɥɶɧɵɯ 2–3, ɩɨɥɭɱɚɜɲɢɯ ɚɧɬɢɝɢɩɟɪɬɟɧ-
ɡɢɜɧɭɸ ɬɟɪɚɩɢɸ ɜ ɤɨɦɛɢɧɚɰɢɢ ɫ ɤɨɪɬɟɤɫɢɧɨɦ ɢ 
ɷɩɢɬɚɥɨɧɨɦ, ɧɚɛɥɸɞɚɥɨɫɶ ɪɚɫɲɢɪɟɧɢɟ ɩɨɥɟɣ ɡɪɟ-
ɧɢɹ ɜ ɛɨɥɟɟ ɪɚɧɧɢɟ ɫɪɨɤɢ ɨɬ ɧɚɱɚɥɚ ɥɟɱɟɧɢɹ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɝɪɭɩɩɨɣ 1. 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɢɫɫɥɟɞɭɟɦɵɟ ɩɪɟɩɚɪɚɬɵ ɜ ɤɚɱɟ-
ɫɬɜɟ ɧɟɣɪɨɩɪɨɬɟɤɬɨɪɨɜ ɚɞɟɤɜɚɬɧɨ ɜɨɡɞɟɣɫɬɜɭɸɬ 
ɧɚ ɜɨɥɨɤɧɚ ɡɪɢɬɟɥɶɧɨɝɨ ɧɟɪɜɚ ɢ ɡɚɩɭɫɤɚɸɬ ɦɟ-
ɯɚɧɢɡɦɵ ɫɚɦɨɪɟɝɭɥɹɰɢɢ ɜ ɫɟɬɱɚɬɤɟ, ɚ ɬɚɤɠɟ ɨɛ-
ɥɚɞɚɸɬ ɩɪɨɥɨɧɝɢɪɨɜɚɧɧɵɦ ɧɟɣɪɨɩɪɨɬɟɤɬɨɪɧɵɦ 
ɷɮɮɟɤɬɨɦ.

ȼ ɪɟɡɭɥɶɬɚɬɟ ɥɟɱɟɧɢɹ ɨɬɦɟɱɚɥɨɫɶ ɢɫɱɟɡɧɨɜɟ-
ɧɢɟ ɢ/ɢɥɢ ɭɦɟɧɶɲɟɧɢɟ ɡɪɢɬɟɥɶɧɨɝɨ ɞɢɫɤɨɦɮɨɪ-
ɬɚ, ɭɥɭɱɲɟɧɢɟ ɷɦɨɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɭ 61% 
ɛɨɥɶɧɵɯ ɢɡ ɝɪɭɩɩɵ 3, ɭ 36% ɛɨɥɶɧɵɯ ɝɪɭɩɩɵ 2 
ɢ 27% ɩɚɰɢɟɧɬɨɜ ɝɪɭɩɩɵ 1. ɍɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ 
ɠɢɡɧɢ ɢ ɫɭɛɴɟɤɬɢɜɧɨɝɨ ɤɚɱɟɫɬɜɚ ɡɪɟɧɢɹ ɤɨɪɪɟɥɢ-
ɪɨɜɚɥɨ ɫ ɭɥɭɱɲɟɧɢɟɦ ɡɪɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ. 

ɉɪɨɫɥɟɠɢɜɚɥɚɫɶ ɪɚɧɧɹɹ ɫɬɚɛɢɥɢɡɚɰɢɹ ɚɪɬɟ-
ɪɢɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɞɢɧɚɦɢɤɚ 
ɤɨɝɧɢɬɢɜɧɵɯ ɮɭɧɤɰɢɣ, ɜɵɪɚɠɚɸɳɚɹɫɹ ɜ ɬɨɱɧɨ-
ɫɬɢ ɨɛɴɟɦɚ ɡɚɩɟɱɚɬɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɯɪɚɧɟɧɢɹ 

ɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɟɟ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɜɵɹɜɥɟɧɨ ɩɨɜɵɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɤɨɧɰɟɧɬɪɚ-
ɰɢɢ ɜɧɢɦɚɧɢɹ, ɫɤɨɪɨɫɬɢ ɩɟɪɟɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚ-
ɰɢɢ, ɫɧɢɠɟɧɢɟ ɜɪɟɦɟɧɢ ɫɟɧɫɨɦɨɬɨɪɧɨɣ ɪɟɚɤɰɢɢ.

げí¡¿0ôñÖóñ. Ȼɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɚɡɜɢɬɢɟ 
ɞɢɫɮɭɧɤɰɢɢ ɷɧɞɨɬɟɥɢɹ ɨɤɚɡɵɜɚɟɬ ɢɧɬɟɧɫɢɮɢɤɚ-
ɰɢɹ ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ (ɭɜɟɥɢɱɟɧɢɟ 
ɆȾȺ), ɭɝɧɟɬɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɮɟɪɦɟɧɬɨɜ ɚɧɬɢɪɚ-
ɞɢɤɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɮɟɪɦɟɧɬɨɜ ɋɈȾ ɢ ɄɌ). Ʉɨɪ-
ɬɟɤɫɢɧ ɢ ɷɩɢɬɚɥɨɧ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚɪɭɲɟɧɧɭɸ 
ɚɤɬɢɜɧɨɫɬɶ NO-ɫɢɫɬɟɦɵ, ɩɪɨɰɟɫɫɵ ɫɜɨɛɨɞɧɨɪɚ-
ɞɢɤɚɥɶɧɨɝɨ ɨɤɢɫɥɟɧɢɹ, ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɨɜ 
ɚɧɬɢɪɚɞɢɤɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɭɥɭɱɲɚɹ ɷɧɞɨɬɟɥɢɚɥɶ-
ɧɭɸ ɮɭɧɤɰɢɸ ɫɨɫɭɞɨɜ ɤɚɤ ɜɫɟɝɨ ɨɪɝɚɧɢɡɦɚ, ɬɚɤ 
ɢ ɫɟɬɱɚɬɤɢ, ɨ ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɩɨɜɵɲɟɧɢɟ 
ɨɫɬɪɨɬɵ ɡɪɟɧɢɹ ɢ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ, ɱɬɨ 
ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢ ɨɛɨɫɧɨɜɵɜɚɟɬ ɢɯ ɧɚɡɧɚɱɟɧɢɟ ɜ 
ɤɨɦɩɥɟɤɫɧɨɦ ɥɟɱɟɧɢɢ ɛɨɥɶɧɵɯ ɫ ɝɢɩɟɪɬɟɧɡɢɜɧɨɣ 
ɚɧɝɢɨɪɟɬɢɧɨɩɚɬɢɟɣ.
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Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɜɢɚɡɚɜɨɞ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɩɨɥɢɧɟɣɪɨɢɧɬɨɤɫɢɤɚɰɢɹ. 

S.V. Tsyrempilov, S.Ts. Budaeva

THE USE OF COMPLEX VEGETATIVE MEDICATION 
“NOOFIT” FOR PREVENTION OF PROFESSIONAL DESEASES

In this research the state of health of people, working under conditions of chronic professional polyneurointoxication 
is evaluated. The pharmacotherapeutical effect of new complex vegetative medication on certain parameters of workers’ 
health has been revealed.

Keywords: aviation plant, professional polyneurointoxication.

ɋɨɫɬɨɹɧɢɟ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ ɪɨɫɫɢɹɧ ɨɰɟ-
ɧɢɜɚɟɬɫɹ ɤɚɤ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ [1; 3], ɞɥɹ ɟɝɨ 
ɭɥɭɱɲɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɧɨɝɨɤɨɦ-
ɩɨɧɟɧɬɧɵɣ ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɛɨɪ, ɤɨɦɩɨɡɢɰɢɹ ɤɨɬɨ-
ɪɨɝɨ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɨɫɧɨɜɟ ɨɩɵɬɚ ɬɪɚɞɢɰɢɨɧɧɨɣ 
ɜɨɫɬɨɱɧɨɣ ɦɟɞɢɰɢɧɵ [2]. ɉɨɞɨɛɧɵɟ ɥɟɤɚɪɫɬɜɟɧ-
ɧɵɟ ɫɪɟɞɫɬɜɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɟɬɨɤɫɢɱɧɵ, ɨɛ-
ɥɚɞɚɸɬ ɩɨɥɢɜɚɥɟɧɬɧɨɫɬɶɸ ɮɚɪɦɚɤɨɬɟɪɚɩɟɜɬɢɱɟ-
ɫɤɨɝɨ ɞɟɣɫɬɜɢɹ [5].

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɨɰɟɧɢɬɶ ɮɚɪɦɚɤɨɬɟɪɚ-
ɩɟɜɬɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɧɨɜɨɝɨ ɤɨɦɩɥɟɤɫɧɨɝɨ ɪɚɫɬɢ-
ɬɟɥɶɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɭɫɥɨɜɧɨ ɧɚɡɜɚɧɧɨɝɨ «ɇɨɨɮɢɬ», 
ɧɚ ɫɨɫɬɨɹɧɢɟ ɡɞɨɪɨɜɶɹ ɪɚɛɨɱɢɯ ɍɥɚɧ-ɍɞɷɧɫɤɨɝɨ 
ɚɜɢɚɡɚɜɨɞɚ (ɍɍȺɁ), ɪɚɛɨɬɚɸɳɢɯ ɜ ɭɫɥɨɜɢɹɯ ɜɨɡ-

ɞɟɣɫɬɜɢɹ ɧɟɣɪɨɬɨɤɫɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ. 
Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟ-

ɞɭɸɳɢɟ ɷɬɚɩɧɵɟ ɡɚɞɚɱɢ:
- ɨɩɪɟɞɟɥɢɬɶ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɤɚɡɚɬɟɥɢ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɰɟɧɬɪɚɥɶɧɨɣ ɧɟɪɜ-
ɧɨɣ ɫɢɫɬɟɦɵ (ɐɇɋ) ɭ ɪɚɛɨɱɢɯ;

- ɨɰɟɧɢɬɶ ɮɚɪɦɚɤɨɬɟɪɚɩɟɜɬɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ 
«ɇɨɨɮɢɬɚ» ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨ-
ɫɬɨɹɧɢɹ ɐɇɋ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɩɪɢɟɦɚ 
ɫɪɟɞɫɬɜɚ.

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɫɪɟɞɢ ɪɚɛɨɱɢɯ 

ɚɜɢɚɡɚɜɨɞɚ, ɩɨɞɜɟɪɝɚɸɳɢɯɫɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶ-
ɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɧɟɣɪɨɬɨɤɫɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ 


