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Ⱥɧɧɨɬɚɰɢɹ 
Ɉɫɭɳɟɫɬɜɥɟɧɚ ɬɢɩɨɥɨɝɢɹ ɝɟɦɨɰɢɬɨɜ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɨɬɪɹɞɚ Heteroptera. ȼɵɹɜɥɟɧɨ ɱɟɬɵɪɟ ɬɢɩɚ 
ɤɥɟɬɨɤ ɝɟɦɨɥɢɦɮɵ: ɚɦɟɛɨɰɢɬɵ, ɝɪɚɧɭɥɨɰɢɬɵ, ɫɮɟɪɭɥɨɰɢɬɵ ɢ ɜɟɪɟɬɟɧɨɜɢɞɧɵɟ ɤɥɟɬɤɢ. 
Ƚɟɦɨɥɢɦɮɚ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɨɬɪɹɞɚ Heteroptera ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ 
ɝɟɦɨɰɢɬɚɪɧɨɝɨ ɫɨɫɬɚɜɚ, ɜɫɟ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɧɵɟ ɱɟɬɵɪɟ ɬɢɩɚ ɝɟɦɨɰɢɬɨɜ ɨɛɧɚɪɭɠɟɧɵ ɬɨɥɶɤɨ 
ɭ R. linearis ɢ N. glauca. ɇɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵɦɢ ɤɥɟɬɨɱɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɜɧɭɬɪɟɧɧɟɣ ɫɪɟɞɵ 
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɨɬɪɹɞɚ Heteroptera ɹɜɥɹɸɬɫɹ ɚɦɟɛɨɰɢɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɟɚɤɰɢɢ ɤɥɟɬɨɱɧɨɝɨ 
ɢɦɦɭɧɢɬɟɬɚ, ɢ ɝɪɚɧɭɥɨɰɢɬɵ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɪɟɚɥɢɡɚɰɢɢ ɝɭɦɨɪɚɥɶɧɵɯ ɢɦɦɭɧɧɵɯ ɪɟɚɤɰɢɣ. 
Ɏɚɝɨɰɢɬɚɪɧɵɟ ɪɟɚɤɰɢɢ ɜ ɝɟɦɨɥɢɦɮɟ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɚɦɟɛɨɰɢɬɚɦɢ. ȼɨɡɞɟɣɫɬɜɢɟ 
ɨɫɦɨɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɧɟ ɨɤɚɡɵɜɚɟɬ ɚɤɬɢɜɢɪɭɸɳɟɝɨ ɢɥɢ ɢɧɝɢɛɢɪɭɸɳɟɝɨ ɜɥɢɹɧɢɹ ɧɚ 
ɮɚɝɨɰɢɬɚɪɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɝɟɦɨɰɢɬɨɜ, ɫɨɯɪɚɧɹɸɳɢɯ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɜɵɩɨɥɧɟɧɢɸ ɡɚɳɢɬɧɵɯ 
ɮɭɧɤɰɢɣ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɦɛɪɚɧɧɨɝɨ ɪɟɡɟɪɜɚ ɜ ɪɟɝɭɥɹɰɢɢ ɤɥɟɬɨɱɧɨɝɨ ɨɛɴɟɦɚ ɭ ɚɦɟɛɨɰɢɬɨɜ 
ɜɵɲɟ, ɱɟɦ ɭ ɞɪɭɝɢɯ ɤɥɟɬɨɱɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɭ ɚɦɟɛɨɰɢɬɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɨɫɯɨɞɢɬ ɚɧɚɥɨɝɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɞɪɭɝɢɯ ɬɢɩɨɜ 
ɤɥɟɬɨɤ ɜɧɭɬɪɟɧɧɟɣ ɫɪɟɞɵ. ɍɩɪɭɝɨ-ɷɥɚɫɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ ɩɨɤɚɡɚɬɟɥɢ ɫɢɥɵ ɚɞɝɟɡɢɢ ɦɟɦɛɪɚɧɵ 
ɝɟɦɨɰɢɬɨɜ ɜ ɭɫɥɨɜɢɹɯ ɨɫɦɨɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɟɨɞɧɨɡɧɚɱɧɨɣ ɞɢɧɚɦɢɤɨɣ 
ɡɧɚɱɟɧɢɣ. Ʉɥɟɬɨɱɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɝɟɦɨɰɢɬɨɜ ɧɟ ɩɪɨɹɜɥɹɟɬ ɞɨɫɬɨɜɟɪɧɵɯ ɪɟɚɤɰɢɣ ɧɚ 
ɨɫɦɨɬɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɟɦɨɰɢɬɵ; ɮɚɝɨɰɢɬɨɡ; ɦɟɦɛɪɚɧɧɵɣ ɪɟɡɟɪɜ; ɭɩɪɭɝɨɫɬɶ; ɫɢɥɚ ɚɞɝɟɡɢɢ 
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Abstract 
Typology of hemocytes of the Heteroptera representatives was implemented. Four types of 
hemolymph cells were revealed: amebocyte, granulocytes, spherule and fusiform cells. The 
Heteroptera representatives hemolymph is characterized by heterogeneity of hemocytes 
composition, all identified four types of hemocytes were found only in R. linearis and N. glauca. 
The most characteristic cellular elements of the internal environment of the members of the 
Heteroptera are amebocytes, providing reactions of cellular immunity, and granulocytes that are 
involved in the humoral immune responses. Phagocytic reactions in the hemolymph are carried 
out by amebocytes. The osmotic load has no activating or inhibiting effect on the phagocytic 
activity of the hemocytes, preserving the ability to perform protective functions. The use of the 
membrane reserve in the regulation of cellular volume in amebocytes is higher than in other 
cellular elements. The intensity of intracellular energy processes in amebocytes significantly 
exceeds similar indicators of other types of cells of the internal environment. Elastic properties 
and the strength of adhesion of the hemocytes membrane in terms of the osmotic pressure are 
characterized by mixed values. Cell surface of the hemocytes does not show reliable responses to 
osmotic stress. 
Keywords: hemocytes; phagocytosis; membrane reserve; elasticity; adhesion strength 

ȼɧɭɬɪɟɧɧɸɸ ɫɪɟɞɭ ɨɪɝɚɧɢɡɦɚ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ 
ɠɢɜɨɬɧɵɯ ɫɨɫɬɚɜɥɹɟɬ ɝɟɦɨɥɢɦɮɚ. ɑɟɪɟɡ ɝɟɦɨɥɢɦɮɭ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɤ ɧɚɤɨɩɥɟɧɢɟ ɡɚɩɚɫɧɵɯ 
ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɬɚɤ ɢ ɢɯ ɪɚɫɳɟɩɥɟɧɢɟ, 
ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɢ ɩɟɪɟɧɨɫ. Ƚɟɦɨɥɢɦɮɚ ɢ ɟɟ 

ɤɥɟɬɨɱɧɵɟ ɷɥɟɦɟɧɬɵ ɩɪɢɧɢɦɚɸɬ ɚɤɬɢɜɧɨɟ ɭɱɚɫɬɢɟ ɜ 
ɞɵɯɚɧɢɢ ɢ ɨɛɳɟɦ ɨɛɦɟɧɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦɢ 
ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɤɥɟɬɨɱɧɵɟ ɷɥɟɦɟɧɬɵ 
ɝɟɦɨɥɢɦɮɵ (ɝɟɦɨɰɢɬɵ) ɩɨɞɜɟɪɠɟɧɵ ɫɭɳɟɫɬɜɟɧɧɵɦ 
ɢɡɦɟɧɟɧɢɹɦ ɜ ɩɪɨɰɟɫɫɟ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɢ ɧɚɢɛɨɥɟɟ 
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ɹɪɤɨ ɨɬɪɚɠɚɸɬ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɨɪɝɚɧɢɡɦɚ, ɩɨɷɬɨɦɭ ɢɫɫɥɟɞɨɜɚɧɢɟ ɤɥɟɬɨɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɝɟɦɨɥɢɦɮɵ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 
ɧɟɨɛɯɨɞɢɦɵɦ ɩɪɢ ɢɡɭɱɟɧɢɢ ɛɢɨɥɨɝɢɢ ɢ 
ɮɢɡɢɨɥɨɝɢɢ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ ɢ ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɢɫɬɟɦɚɬɢɤɢ Д7, 10, 11]. 

Ʉɨɥɢɱɟɫɬɜɨ ɢ ɬɢɩɨɥɨɝɢɹ ɝɟɦɨɰɢɬɨɜ ɭ 
ɱɥɟɧɢɫɬɨɧɨɝɢɯ ɨɬɥɢɱɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɢɞɨɜɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɢ 
ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɝɟɦɨɰɢɬɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɥɢɱɢɧɨɱɧɨɝɨ 
ɪɚɡɜɢɬɢɹ, ɞɨɫɬɢɝɚɹ ɦɚɤɫɢɦɭɦɚ ɩɨɫɥɟ ɤɚɠɞɨɣ 
ɥɢɱɢɧɨɱɧɨɣ ɥɢɧɶɤɢ Д1Ж. Ɋɟɡɭɥɶɬɚɬɵ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ ɜ ɞɨɫɬɭɩɧɵɯ 
ɢɫɬɨɱɧɢɤɚɯ, ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɪɚɡɧɨɟ ɱɢɫɥɨ 
ɤɥɟɬɨɱɧɵɯ ɬɢɩɨɜ ɜ ɝɟɦɨɥɢɦɮɟ ɱɥɟɧɢɫɬɨɧɨɝɢɯ – 
ɨɬ ɞɜɭɯ ɞɨ ɞɟɫɹɬɤɚ, ɩɪɢ ɷɬɨɦ ɜ ɥɢɬɟɪɚɬɭɪɟ 
ɫɨɞɟɪɠɢɬɫɹ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɧɚɡɜɚɧɢɣ 
ɝɟɦɨɰɢɬɨɜ, ɨɩɢɫɵɜɚɸɳɢɯ ɧɟɫɤɨɥɶɤɨ ɦɨɪɮɨɬɢɩɨɜ 
[2, 5, 6, 8, 9, 12, 13, 14]. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɢɡɭɱɟɧɢɟ ɦɨɪɮɨ-
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɜɨɣɫɬɜ ɝɟɦɨɰɢɬɨɜ 
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɨɬɪɹɞɚ Heteroptera. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɧɚ ɛɚɡɟ ɤɚɮɟɞɪɵ ɷɤɨɥɨɝɢɢ, 

ɮɢɡɢɨɥɨɝɢɢ ɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɷɜɨɥɸɰɢɢ ɇɂɍ «ȻɟɥȽɍ». 
ȼ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɪɟɞɫɬɚɜɢ-

ɬɟɥɟɣ ɨɬɪɹɞɚ Heteroptera: Ranatra linearis 
(Fabricius, 1790), Notonecta glauca (Linnaeus, 
1758), Gerris lacustris (Linnaeus, 1758), Pyrrhocoris 
apterus (Linnaeus, 1758), Graphosoma lineatum 
(Linnaeus, 1758). ɋɛɨɪ ɢ ɫɨɞɟɪɠɚɧɢɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɠɢɜɨɬɧɵɯ ɨɫɭɳɟɫɬɜɥɹɥɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɳɟɩɪɢɧɹɬɵɦɢ ɦɟɬɨɞɚɦɢ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɥɢ 
ɝɟɦɨɥɢɦɮɭ 15 ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɤɚɠɞɨɝɨ ɜɢɞɚ. ɂɡ 
ɫɢɫɬɟɦɵ ɰɢɪɤɭɥɹɰɢɢ ɤɚɠɞɨɣ ɢɫɫɥɟɞɨɜɚɧɧɨɣ ɨɫɨɛɢ 
ɨɬɨɛɪɚɧɨ ɢ ɨɛɪɚɛɨɬɚɧɨ ɧɟ ɦɟɧɟɟ 100 ɤɥɟɬɨɤ. 

ɂɡɦɟɪɟɧɢɟ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɤɥɟɬɨɤ, ɚ ɬɚɤɠɟ 
ɨɰɟɧɤɭ ɜɢɡɭɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɫɭɳɟɫɬɜɥɹɥɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɜɟɪɬɢɪɨɜɚɧɧɨɝɨ ɨɩɬɢɱɟɫɤɨɝɨ 
ɦɢɤɪɨɫɤɨɩɚ Nikon Digital Eclipse Ti-E ɜ ɪɟɠɢɦɟ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɢɧɬɟɪɮɟɪɟɧɰɢɨɧɧɨɝɨ ɤɨɧɬɪɚɫɬɚ ɫ 
ɫɢɫɬɟɦɨɣ ɮɢɤɫɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢɹ. ɉɨɥɭɱɟɧɧɵɟ 
ɮɨɬɨɝɪɚɮɢɢ ɩɨɞɜɟɪɝɚɥɢ ɨɛɪɚɛɨɬɤɟ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ȼɢɞɟɨɌɟɫɬ-Ɋɚɡɦɟɪ 5.0 
(ɈɈɈ «Ɇɢɤɪɨɫɤɨɩ ɋɟɪɜɢɫ», ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ). 
Ʌɢɧɟɣɧɵɟ ɪɚɡɦɟɪɵ ɝɟɦɨɰɢɬɨɜ, ɜɵɫɨɬɭ ɢ ɨɛɴɟɦ 
ɨɩɪɟɞɟɥɹɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ɂɨɧɞɨɜɨɣ 
ɇɚɧɨɥɚɛɨɪɚɬɨɪɢɢ «ɂɧɬɟɝɪɚ ȼɢɬɚ» (NT-MDT, Ɋɨɫɫɢɹ). 

ɉɨɤɚɡɚɬɟɥɢ ɮɚɝɨɰɢɬɨɡɚ ɢɫɫɥɟɞɨɜɚɥɢ ɩɭɬɟɦ 
ɢɧɤɭɛɚɰɢɢ ɮɨɪɦɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɟɦɨɥɢɦɮɵ ɫ 
ɫɭɩɟɪɧɚɬɚɧɬɨɦ ɞɪɨɠɠɟɜɵɯ ɤɥɟɬɨɤ (Saccharomyces 
cerevisiae) ɜɨ ɜɥɚɠɧɨɣ ɤɚɦɟɪɟ ɩɪɢ ɤɨɦɧɚɬɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧ. Ɉɫɭɳɟɫɬɜɥɹɥɢ 
ɜɢɞɟɨɫɴɟɦɤɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɜɟɪɬɢɪɨɜɚɧɧɨɝɨ 

ɨɩɬɢɱɟɫɤɨɝɨ ɦɢɤɪɨɫɤɨɩɚ Nikon Digital Eclipse 
Ti-E ɢ ɩɪɨɝɪɚɦɦɵ Nis-Elements (Nikon). 

ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɨɫɦɨɪɟɝɭɥɹɬɨɪɧɵɯ 
ɪɟɚɤɰɢɣ ɝɟɦɨɰɢɬɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɫɦɨɬɢɱɟɫɤɢɯ 
ɬɟɫɬɨɜ in vitro ɢɡɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
ɥɢɧɟɣɧɵɟ ɪɚɡɦɟɪɵ ɤɥɟɬɨɤ, ɜɵɫɨɬɚ, ɩɥɨɳɚɞɶ 
ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɨɛɴɟɦ ɤɥɟɬɨɤ, ɫɩɨɫɨɛɧɨɫɬɶ ɤɥɟɬɨɤ 
ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɩɫɟɜɞɨɩɨɞɢɣ, ɮɨɪɦɚ ɢ ɥɢɧɟɣɧɵɟ 
ɪɚɡɦɟɪɵ ɹɞɪɚ, ɩɨɥɨɠɟɧɢɟ ɹɞɪɚ ɜ ɤɥɟɬɤɟ, 
ɧɚɥɢɱɢɟ/ɨɬɫɭɬɫɬɜɢɟ ɢ ɪɚɡɦɟɪɵ ɝɪɚɧɭɥ. ɉɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɪɚɫɫɱɢɬɚɧɵ 
ɩɨɤɚɡɚɬɟɥɢ ɚɛɫɨɥɸɬɧɨɝɨ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ 
ɦɟɦɛɪɚɧɧɨɝɨ ɪɟɡɟɪɜɚ, ɚ ɬɚɤɠɟ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɦɟɦɛɪɚɧɧɨɝɨ 
ɪɟɡɟɪɜɚ ɤɥɟɬɤɚɦɢ ɜ ɝɢɩɨɬɨɧɢɱɟɫɤɨɣ ɫɪɟɞɟ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɪɟɥɶɟɮɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɝɟɦɨɰɢɬɨɜ, ɚ ɬɚɤɠɟ ɩɨɤɚɡɚɬɟɥɢ ɭɩɪɭɝɨɫɬɢ 
ɤɥɟɬɨɱɧɨɣ ɦɟɦɛɪɚɧɵ ɢ ɫɢɥɭ ɚɞɝɟɡɢɢ ɦɟɦɛɪɚɧɵ ɤ 
ɧɚɧɨɡɨɧɞɭ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɫɦɨɬɢɱɟɫɤɨɣ 
ɧɚɝɪɭɡɤɢ in vitro ɨɩɪɟɞɟɥɹɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
Ɂɨɧɞɨɜɨɣ ɇɚɧɨɥɚɛɨɪɚɬɨɪɢɢ «ɂɧɬɟɝɪɚ ȼɢɬɚ» (NT-
MDT, Ɋɨɫɫɢɹ). ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɫɭɳɟɫɬɜɥɟɧ 
ɚɧɚɥɢɡ ɚɦɩɥɢɬɭɞɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɫɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɲɟɪɨɯɨɜɚɬɨɫɬɢ 
ɩɨɜɟɪɯɧɨɫɬɢ. 

ɂɡɭɱɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɫɬɚɬɭɫɚ ɝɟɦɨɰɢɬɨɜ ɜ 
ɧɨɪɦɟ ɢ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɨɫɦɨɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ 
in vitro ɩɪɨɜɨɞɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɮɨɤɚɥɶɧɨɝɨ 
ɥɚɡɟɪɧɨɝɨ ɫɤɚɧɢɪɭɸɳɟɝɨ ɦɢɤɪɨɫɤɨɩɚ Nikon Digital 
Eclipse Ti-ȿ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
C1 (Nikon). Ⱦɥɹ ɨɩɬɢɱɟɫɤɨɣ ɢɧɞɢɤɚɰɢɢ ɪɚɡɥɢɱɢɣ 
ɤɥɟɬɨɱɧɨɝɨ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɝɨ ɦɟɦɛɪɚɧɧɨɝɨ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɟɡɟɪɜɚ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ 
ɩɨɬɟɧɰɢɚɥɡɚɜɢɫɢɦɵɣ ɮɥɭɨɪɟɫɰɟɧɬɧɵɣ ɡɨɧɞ 
ɪɨɞɚɦɢɧ Ȼ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɛɪɚɛɨɬɚɧɵ 
ɦɟɬɨɞɚɦɢ ɜɚɪɢɚɰɢɨɧɧɨɣ ɫɬɚɬɢɫɬɢɤɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɤɟɬɚ ɚɧɚɥɢɡɚ «Microsoft Excel 
7.0» ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ ɤɨɦɩɶɸɬɟɪɟ. 
ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɪɨɜɟɞɟɧ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɪɢɬɟɪɢɹ 
ɋɬɶɸɞɟɧɬɚ ɞɥɹ 5%-ɝɨ ɭɪɨɜɧɹ ɡɧɚɱɢɦɨɫɬɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɯ ɨɛɫɭɠɞɟɧɢɟ 
Ʉɥɟɬɨɱɧɵɟ ɷɥɟɦɟɧɬɵ ɝɟɦɨɥɢɦɮɵ ɧɚɫɟɤɨɦɵɯ – 

ɷɬɨ ɦɟɡɨɞɟɪɦɚɥɶɧɵɟ ɹɞɟɪɧɵɟ ɤɥɟɬɤɢ, ɤɨɬɨɪɵɟ 
ɰɢɪɤɭɥɢɪɭɸɬ ɜ ɝɟɦɨɥɢɦɮɟ ɢɥɢ ɫɜɨɛɨɞɧɨ 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɬɤɚɧɟɜɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜ 
ɝɟɦɨɰɟɥɟ. ɋɚɦɵɦɢ ɨɛɵɱɧɵɦɢ ɞɥɹ ɜɫɟɯ ɜɢɞɨɜ 
ɧɚɫɟɤɨɦɵɯ ɦɨɠɧɨ ɫɱɢɬɚɬɶ 3-4 ɬɢɩɚ ɝɟɦɨɰɢɬɨɜ, 
ɨɞɧɚɤɨ, ɤɪɨɦɟ ɬɨɝɨ, ɦɨɠɧɨ ɨɛɧɚɪɭɠɢɬɶ ɟɳɟ 4-5 
ɛɨɥɟɟ ɪɟɞɤɢɯ ɬɢɩɨɜ. ȼ ɝɟɦɨɥɢɦɮɟ ɫɨɞɟɪɠɚɬɫɹ 
ɪɚɡɥɢɱɧɵɟ ɩɪɨɞɭɤɬɵ ɤɥɟɬɨɱɧɨɣ ɝɢɛɟɥɢ – 
ɮɪɚɝɦɟɧɬɵ ɰɢɬɨɩɥɚɡɦɵ ɪɚɡɪɭɲɚɸɳɢɯɫɹ ɝɟɦɨɰɢɬɨɜ 
ɢ ɢɧɵɯ ɤɥɟɬɨɤ. Ʉɨɥɢɱɟɫɬɜɨ ɝɟɦɨɰɢɬɨɜ ɧɚɯɨɞɢɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡɪɚɫɬɚ ɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɠɢɜɨɬɧɨɝɨ. 
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Ƚɟɦɨɰɢɬɵ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ ɜ ɨɛɦɟɧɟ 
ɦɟɠɞɭ ɬɤɚɧɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɜɵɩɨɥɧɟɧɢɟ ɬɪɨɮɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ. ɗɬɢ ɤɥɟɬɤɢ, 
ɤɪɨɦɟ ɬɨɝɨ, ɢɝɪɚɸɬ ɪɨɥɶ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧɢɹ, 
ɜɵɞɟɥɹɹ ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɚɝɟɧɬɵ, ɤɨɬɨɪɵɟ 
ɫɩɨɫɨɛɫɬɜɭɸɬ ɝɢɫɬɨɝɟɧɟɡɭ, ɢɥɢ ɞɢɮɮɟɪɟɧɰɢɪɭɹɫɶ 
ɜ ɞɪɭɝɢɟ ɬɢɩɵ ɤɥɟɬɨɤ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɝɟɦɨɰɢɬɨɜ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ 
ɨɬɪɹɞɚ Heteroptera ɩɨɡɜɨɥɢɥɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ 
ɱɟɬɵɪɟ ɬɢɩɚ ɤɥɟɬɨɤ. 

Ⱥɦɟɛɨɰɢɬ – ɤɪɭɝɥɚɹ ɢɥɢ ɨɜɚɥɶɧɚɹ ɤɥɟɬɤɚ, 
ɰɢɬɨɩɥɚɡɦɚ ɤɨɬɨɪɨɣ ɡɚɩɨɥɧɟɧɚ ɦɟɥɤɢɦɢ 
ɝɪɚɧɭɥɚɦɢ. əɞɪɨ ɤɪɭɩɧɨɟ, ɦɨɠɟɬ ɡɚɧɢɦɚɬɶ ɤɚɤ 
ɰɟɧɬɪɚɥɶɧɨɟ, ɬɚɤ ɢ ɩɟɪɢɮɟɪɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ. 
Ⱥɦɟɛɨɰɢɬɵ ɫɩɨɫɨɛɧɵ ɨɛɪɚɡɨɜɵɜɚɬɶ ɦɧɨɠɟɫɬɜɨ 
ɩɫɟɜɞɨɩɨɞɢɣ, ɚɤɬɢɜɧɨ ɩɟɪɟɞɜɢɝɚɸɬɫɹ, 
ɪɚɫɩɥɚɫɬɵɜɚɸɬɫɹ ɧɚ ɫɭɛɫɬɪɚɬɟ ɦɟɞɥɟɧɧɨ. 

Ƚɪɚɧɭɥɨɰɢɬ – ɨɤɪɭɝɥɚɹ ɤɥɟɬɤɚ, ɧɟ ɨɛɪɚɡɭɸɳɚɹ 
ɮɢɥɨɩɨɞɢɣ. ɋɨɞɟɪɠɢɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɪɚɧɭɥ. 
Ƚɪɚɧɭɥɨɰɢɬɵ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 20 ɦɤɦ ɜ ɞɢɚɦɟɬɪɟ ɢ 
ɨɛɥɚɞɚɸɬ ɯɨɪɨɲɨ ɜɵɪɚɠɟɧɧɨɣ ɰɢɬɨɩɥɚɡɦɨɣ. 
Ⱦɚɧɧɵɣ ɤɥɟɬɨɱɧɵɣ ɬɢɩ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɚɧɚɥɨɝ 
ɬɭɱɧɵɯ ɤɥɟɬɨɤ ɩɨɡɜɨɧɨɱɧɵɯ. Ƚɪɚɧɭɥɨɰɢɬɵ ɚɤɬɢɜɧɵ 
ɜ ɬɚɤɢɯ ɪɟɚɤɰɢɹɯ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɣ ɡɚɳɢɬɵ, ɤɚɤ 
ɨɛɪɚɡɨɜɚɧɢɟ ɭɡɟɥɤɨɜ, ɡɚɠɢɜɥɟɧɢɟ ɪɚɧ, ɤɨɚɝɭɥɹɰɢɹ 
ɝɟɦɨɥɢɦɮɵ. 

ɋɮɟɪɭɥɨɰɢɬ – ɤɪɭɩɧɚɹ ɩɨɥɢɦɨɪɮɧɚɹ ɤɥɟɬɤɚ. 
ɐɢɬɨɩɥɚɡɦɚ ɡɚɩɨɥɧɟɧɚ ɦɧɨɠɟɫɬɜɨɦ ɜɟɡɢɤɭɥ. əɞɪɨ 
ɧɟɛɨɥɶɲɨɟ, ɨɜɚɥɶɧɨɣ ɢɥɢ ɛɨɛɨɜɢɞɧɨɣ ɮɨɪɦɵ, 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɷɤɫɰɟɧɬɪɢɱɧɨ. Ʉɥɟɬɤɚ ɧɟ ɫɩɨɫɨɛɧɚ 
ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɩɫɟɜɞɨɩɨɞɢɣ. Ⱦɚɧɧɵɣ ɬɢɩ ɤɥɟɬɨɤ 
ɩɪɟɞɫɬɚɜɥɹɟɬ, ɨɱɟɜɢɞɧɨ, ɤɨɧɟɱɧɭɸ ɫɬɚɞɢɸ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ɝɪɚɧɭɥɹɪɧɵɯ ɤɥɟɬɨɤ. 

ȼɟɪɟɬɟɧɨɜɢɞɧɚɹ ɤɥɟɬɤɚ – ɜɵɬɹɧɭɬɚɹ
ɜɟɪɟɬɟɧɨɨɛɪɚɡɧɚɹ ɤɥɟɬɤɚ ɫɨ ɫɜɟɬɥɵɦɢ 

ɜɤɥɸɱɟɧɢɹɦɢ. əɞɪɨ ɧɟɛɨɥɶɲɨɟ, ɡɚɧɢɦɚɟɬ 
ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɶ. 

ȼɫɟ ɱɟɬɵɪɟ ɬɢɩɚ ɝɟɦɨɰɢɬɨɜ: ɚɦɟɛɨɰɢɬɵ, 
ɝɪɚɧɭɥɨɰɢɬɵ, ɫɮɟɪɭɥɨɰɢɬɵ ɢ ɜɟɪɟɬɟɧɨɜɢɞɧɵɟ 
ɤɥɟɬɤɢ ɨɛɧɚɪɭɠɟɧɵ ɭ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɜɢɞɨɜ 
R. linearis ɢ N. glauca. Ʌɢɞɢɪɭɸɳɢɦ ɩɨ 
ɱɢɫɥɟɧɧɨɫɬɢ ɬɢɩɨɦ ɤɥɟɬɨɤ ɹɜɥɹɸɬɫɹ 
ɫɮɟɪɭɥɨɰɢɬɵ (47-55 %). Ʉɨɥɢɱɟɫɬɜɨ ɚɦɟɛɨɰɢɬɨɜ 
ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 8-14 % ɨɬ ɨɛɳɟɣ 
ɱɢɫɥɟɧɧɨɫɬɢ ɝɟɦɨɰɢɬɨɜ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɫɬɨɹɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɜɟɪɟɬɟɧɨɜɢɞɧɵɯ ɤɥɟɬɨɤ – 18-19 %. ȼ ɝɟɦɨɥɢɦɮɟ 
G. lacustris ɜɵɹɜɥɟɧɨ ɬɪɢ ɬɢɩɚ ɤɥɟɬɨɤ – 
ɚɦɟɛɨɰɢɬɵ, ɝɪɚɧɭɥɨɰɢɬɵ ɢ ɜɟɪɟɬɟɧɨɜɢɞɧɵɟ 
ɤɥɟɬɤɢ. ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɝɟɦɨɥɢɦɮɵ 
P. apterus ɢ G. lineatum ɜɵɹɜɥɟɧɨ ɧɚɥɢɱɢɟ ɬɨɥɶɤɨ 
ɞɜɭɯ ɬɢɩɨɜ ɝɟɦɨɰɢɬɨɜ – ɚɦɟɛɨɰɢɬɵ ɢ 
ɜɟɪɟɬɟɧɨɜɢɞɧɵɟ ɤɥɟɬɤɢ, ɩɪɢ ɷɬɨɦ ɱɢɫɥɟɧɧɨɫɬɶ 
ɜɟɪɟɬɟɧɨɜɢɞɧɵɯ ɤɥɟɬɨɤ ɜɵɲɟ, ɱɟɦ ɚɦɟɛɨɰɢɬɨɜ. 

ɉɪɢ ɢɧɤɭɛɚɰɢɢ ɜ ɝɢɩɨɨɫɦɨɬɢɱɟɫɤɨɦ ɪɚɫɬɜɨɪɟ 
ɚɦɟɛɨɰɢɬɵ ɢɡɭɱɟɧɧɵɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɨɬɪɹɞɚ 
Heteroptera ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɦɟɧɹɸɬ ɮɨɪɦɭ ɢ 
ɥɢɧɟɣɧɵɟ ɪɚɡɦɟɪɵ, ɨɞɧɚɤɨ ɩɫɟɜɞɨɩɨɞɢɢ 
ɨɛɪɚɡɭɸɬɫɹ ɜ ɦɟɧɶɲɟɦ ɱɢɫɥɟ, ɢ ɱɚɫɬɢɱɧɨ ɫɧɢɠɚɟɬɫɹ 
ɞɜɢɝɚɬɟɥɶɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɤɥɟɬɤɢ. ɉɪɢ ɢɧɤɭɛɚɰɢɢ ɜ 
ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɦ ɪɚɫɬɜɨɪɟ ɨɫɚɠɞɟɧɧɵɟ ɧɚ ɫɭɛɫɬɪɚɬ 
ɚɦɟɛɨɰɢɬɵ ɭɦɟɧɶɲɚɸɬɫɹ ɜ ɪɚɡɦɟɪɚɯ ɢ 
ɩɟɪɟɞɜɢɝɚɸɬɫɹ ɩɨ ɫɬɟɤɥɭ, ɧɟ ɪɚɫɩɥɚɫɬɵɜɚɹɫɶ. 

Ⱥɦɟɛɨɰɢɬɵ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɨɬɪɹɞɚ 
Heteroptera ɹɜɥɹɸɬɫɹ ɤɥɟɬɤɚɦɢ, ɫɩɨɫɨɛɧɵɦɢ ɤ 
ɮɚɝɨɰɢɬɚɪɧɵɦ ɪɟɚɤɰɢɹɦ. ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɮɚɝɨɰɢɬɚɪɧɵɣ ɢɧɞɟɤɫ, 
ɮɚɝɨɰɢɬɚɪɧɨɟ ɱɢɫɥɨ ɢ ɢɧɞɟɤɫ ɚɞɝɟɡɢɢ ɚɦɟɛɨɰɢɬɨɜ 
ɜ ɧɨɪɦɟ ɢ ɩɪɢ ɨɫɦɨɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ (ɬɚɛɥɢɰɚ 1). 

Тɚɛлицɚ 1 
ɉɨɤɚɡɚɬɟɥɢ ɮɚɝɨɰɢɬɚɪɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɚɦɟɛɨɰɢɬɨɜ ɜ ɧɨɪɦɟ ɢ ɜ ɭɫɥɨɜɢɹɯ ɨɫɦɨɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ 

Table 1 
The phagocytic activity of amebocytes in normal and in conditions of osmotic pressure 

ȼɢɞ Ɏɚɝɨɰɢɬɚɪɧɵɣ ɢɧɞɟɤɫ, ɭɫɥ. ɟɞ. Ɏɚɝɨɰɢɬɚɪɧɨɟ ɱɢɫɥɨ, ɭɫɥ. ɟɞ. ɂɧɞɟɤɫ ɚɞɝɟɡɢɢ, % 
ɂɡɨɬɨɧɢɱɟɫɤɚɹ ɫɪɟɞɚ 

R. linearis 0,42 3,23±1,57 0,83 

N. glauca 0,54 2,86±1,05 0,78 
G. lacustris 0,40 3,01±1,48 0,82 
P. apterus 0,68 3,55±1,51 0,69 
G. lineatum 0,56 3,09±1,44 0,73 

Ƚɢɩɨɬɨɧɢɱɟɫɤɚɹ ɫɪɟɞɚ 
R. linearis 0,41 3,27±1,57 0,83 
N. glauca 0,51 2,32±1,96 0,75 
G. lacustris 0,40 3,77±1,67 0,81 
P. apterus 0,66 3,22±1,84 0,69 
G. lineatum 0,53 3,33±1,49 0,72 

Ƚɢɩɟɪɬɨɧɢɱɟɫɤɚɹ ɫɪɟɞɚ 
R. linearis 0,41 3,56±1,98 0,84 
N. glauca 0,51 2,42±1,44 0,79 
G. lacustris 0,40 3,19±1,52 0,84 

P. apterus 0,65 3,75±1,87 0,66 
G. lineatum 0,54 3,39±1,44 0,71 
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ɎɂɁɂɈɅɈȽɂə 

PHYSIOLOGY  

ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɨɫɦɨɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ 
ɞɨɫɬɨɜɟɪɧɵɯ ɢɡɦɟɧɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ ɮɚɝɨɰɢɬɚɪɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɚɦɟɛɨɰɢɬɨɜ ɭ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɨɬɪɹɞɚ 
Heteroptera ɧɟ ɡɚɮɢɤɫɢɪɨɜɚɧɨ. 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɫɩɨɫɨɛɧɨɫɬɢ ɚɦɟɛɨɰɢɬɨɜ 
ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɜ ɭɫɥɨɜɢɹɯ ɨɫɦɨɬɢɱɟɫɤɨɣ 
ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɥɢ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ 
ɦɟɦɛɪɚɧɧɨɝɨ ɪɟɡɟɪɜɚ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɦɛɪɚɧɧɨɝɨ ɪɟɡɟɪɜɚ (ɬɚɛɥɢɰɚ 2). 

Тɚɛлицɚ 2 

Ɂɧɚɱɟɧɢɹ ɦɟɦɛɪɚɧɧɨɝɨ ɪɟɡɟɪɜɚ ɚɦɟɛɨɰɢɬɨɜ 
Table 2 

The value of amebocytes membrane reserve 

ȼɢɞ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɦɟɦɛɪɚɧɧɵɣ ɪɟɡɟɪɜ, 

µЦ2
 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ 
ɦɟɦɛɪɚɧɧɨɝɨ ɪɟɡɟɪɜɚ, % 

R. linearis 30,93±0,37 13 

N. glauca 14,56±0,66 44 

G. lacustris 36,94±0,78 46 

P. apterus 3,59±0,15 4 

G. lineatum 34,47±0,83 19 

ɇɚɢɛɨɥɶɲɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɦɛɪɚɧɧɨɝɨ ɪɟɡɟɪɜɚ ɨɛɥɚɞɚɸɬ 
ɚɦɟɛɨɰɢɬɵ N. glauca ɢ G. lacustris. Ƚɪɚɧɭɥɨɰɢɬɵ 
R. linearis ɢ N. glauca, ɫɮɟɪɭɥɨɰɢɬɵ N. glauca, ɚ 
ɬɚɤɠɟ ɜɟɪɟɬɟɧɨɜɢɞɧɵɟ ɤɥɟɬɤɢ R. linearis, N. 
glauca, G. lacustris, P. apterus ɢ G. lineatum ɧɟ 

ɡɚɞɟɣɫɬɜɭɸɬ ɦɟɦɛɪɚɧɧɵɣ ɪɟɡɟɪɜ ɜ ɭɫɥɨɜɢɹɯ 
ɨɫɦɨɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ. 

Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɮɥɭɨɪɟɫɰɟɧɰɢɢ 
ɪɨɞɚɦɢɧɚ Ȼ ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɫɭɳɟɫɬɜɟɧɧɨ 
ɪɚɡɥɢɱɚɟɬɫɹ ɭ ɚɦɟɛɨɰɢɬɨɜ ɢɡɭɱɟɧɧɵɯ 
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɨɬɪɹɞɚ Heteroptera (ɬɚɛɥɢɰɚ 3). 

Тɚɛлицɚ 3 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɚɦɟɛɨɰɢɬɨɜ ɜ ɧɨɪɦɟ ɢ ɜ ɭɫɥɨɜɢɹɯ ɨɫɦɨɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ 
Table 3 

The fluorescence intensity of amebocytes in normal and in conditions of osmotic pressure 

ȼɢɞ 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɮɥɭɨɪɟɫɰɟɧɰɢɢ, ɭɫɥ. ɟɞ. 

ɂɡɨɬɨɧɢɱɟɫɤɚɹ ɫɪɟɞɚ Ƚɢɩɨɬɨɧɢɱɟɫɤɚɹ ɫɪɟɞɚ Ƚɢɩɟɪɬɨɧɢɱɟɫɤɚɹ ɫɪɟɞɚ 

R. linearis 202,25±38,21 482,59±98,52* 431,88±19,85* 

N. glauca 407,59±86,85 412,39±72,16 161,76±61,82* 

G. lacustris 477,78±95,62 400,18±55,88 208,49±74,66* 

P. apterus 408,36±91,36 294,32±96,34 169,78±31,19* 

G. lineatum 280,47±66,21 317,45±20,47 226,13±57,82 

* – ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɵɟ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ ɜ ɢɡɨɬɨɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɜ ɭɫɥɨɜɢɹɯ 
ɨɫɦɨɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɩɨ t-ɤɪɢɬɟɪɢɸ ɋɬɶɸɞɟɧɬɚ ɩɪɢ p<0,05. 

ɉɨɫɥɟ ɩɨɦɟɳɟɧɢɹ ɤɥɟɬɨɤ ɜ ɭɫɥɨɜɢɹ 
ɝɢɩɨɨɫɦɨɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɧɚɛɥɸɞɚɥɢ ɪɨɫɬ 
ɡɧɚɱɟɧɢɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɚɦɟɛɨɰɢɬɨɜ R. linearis. 
ɍɜɟɥɢɱɟɧɢɟ ɨɫɦɨɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ 
ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɭ 
ɚɦɟɛɨɰɢɬɨɜ N. glauca, G. lacustris, P. apterus, ɚ 
ɬɚɤɠɟ ɤ ɭɜɟɥɢɱɟɧɢɸ ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɭ R. linearis. 

Ⱦɨɫɬɨɜɟɪɧɵɯ ɢɡɦɟɧɟɧɢɣ ɭɪɨɜɧɹ 
ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɪɨɞɚɦɢɧɚ Ȼ, ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ 
ɷɧɟɪɝɟɬɢɤɢ ɝɪɚɧɭɥɨɰɢɬɨɜ, ɫɮɟɪɭɥɨɰɢɬɨɜ ɢ 
ɜɟɪɟɬɟɧɨɜɢɞɧɵɯ ɤɥɟɬɨɤ ɭɫɬɚɧɨɜɥɟɧɨ ɧɟ ɛɵɥɨ. 

ȼ ɭɫɥɨɜɢɹɯ ɨɫɦɨɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ 
ɩɨɤɚɡɚɬɟɥɢ ɭɩɪɭɝɨɫɬɢ, ɫɢɥɵ ɚɞɝɟɡɢɢ ɢ 
ɦɢɤɪɨɪɟɥɶɟɮɚ ɤɥɟɬɨɱɧɨɣ ɦɟɦɛɪɚɧɵ ɚɦɟɛɨɰɢɬɨɜ, 
ɝɪɚɧɭɥɨɰɢɬɨɜ, ɫɮɟɪɭɥɨɰɢɬɨɜ ɢ ɜɟɪɟɬɟɧɨɜɢɞɧɵɯ 
ɤɥɟɬɨɤ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɟ ɩɪɟɬɟɪɩɟɜɚɸɬ 
ɞɨɫɬɨɜɟɪɧɵɯ ɢɡɦɟɧɟɧɢɣ. 

Ƚɟɦɨɰɢɬɚɦ ɱɥɟɧɢɫɬɨɧɨɝɢɯ ɠɢɜɨɬɧɵɯ ɜ 
ɰɟɥɨɦ, ɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɨɬɪɹɞɚ Heteroptera ɜ 
ɱɚɫɬɧɨɫɬɢ, ɩɪɢɫɭɳɢ ɫɬɟɪɟɨɬɢɩɧɵɟ ɪɟɚɤɰɢɢ ɜ 

ɨɬɜɟɬ ɧɚ ɨɫɦɨɬɢɱɟɫɤɭɸ ɧɚɝɪɭɡɤɭ. ȼ 
ɝɢɩɨɨɫɦɨɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɭ ɤɥɟɬɨɤ ɜɧɭɬɪɟɧɧɟɣ 
ɫɪɟɞɵ ɛɨɥɶɲɢɧɫɬɜɚ ɢɡɭɱɟɧɧɵɯ ɜɢɞɨɜ ɩɪɨɢɫɯɨɞɢɬ 
ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢ ɫɝɥɚɠɢɜɚɧɢɟ ɩɥɚɡɦɚɥɟɦɦɵ. 
ɉɪɢ ɷɬɨɦ ɭ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ 
ɭɫɬɚɧɨɜɥɟɧɵ ɚɬɢɩɢɱɧɵɟ ɪɟɚɤɰɢɢ, ɩɪɢ ɤɨɬɨɪɵɯ 
ɨɬɜɟɬɨɦ ɧɚ ɜɨɡɞɟɣɫɬɜɢɟ ɜ ɝɢɩɟɪɬɨɧɢɱɟɫɤɨɣ ɫɪɟɞɟ 
ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ 
ɝɟɦɨɰɢɬɨɜ ɢ ɜɨɡɪɚɫɬɚɧɢɟ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ 
ɭɩɪɭɝɨɫɬɢ ɤɥɟɬɨɱɧɨɣ ɦɟɦɛɪɚɧɵ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɨɫɦɨɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢɜɨɞɢɬ 
ɤ ɩɪɨɹɜɥɟɧɢɸ ɭ ɝɟɦɨɰɢɬɨɜ ɧɟɫɤɨɥɶɤɢɯ ɨɛɳɢɯ 
ɪɟɚɤɰɢɣ. ɉɟɪɜɚɹ – ɷɬɨ ɜɨɡɪɚɫɬɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɫɤɥɚɞɨɤ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɥɟɬɨɱɧɨɣ ɦɟɦɛɪɚɧɵ, ɱɬɨ 
ɩɪɨɢɫɯɨɞɢɬ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɧɟ ɢɫɩɨɥɶɡɨɜɚɧ ɜɟɫɶ 
ɦɟɦɛɪɚɧɧɵɣ ɪɟɡɟɪɜ. ɉɨɫɥɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɤɥɚɞɨɤ 
ɩɪɨɢɫɯɨɞɢɬ ɚɞɝɟɡɢɹ ɝɟɦɨɰɢɬɨɜ ɤ ɫɭɛɫɬɪɚɬɭ, 
ɧɚɱɢɧɚɸɳɚɹɫɹ ɫ ɨɛɪɚɡɨɜɚɧɢɹ ɰɢɪɤɭɥɹɪɧɨɣ 
ɥɚɦɟɥɥɨɩɥɚɡɦɵ ɢ ɤɪɚɟɜɵɯ ɪɚɮɮɥɨɜ. Ɂɚɬɟɦ ɦɨɠɧɨ 
ɧɚɛɥɸɞɚɬɶ ɡɚɤɪɟɩɥɟɧɧɭɸ ɤɥɟɬɤɭ ɫ ɜɵɫɬɭɩɚɸɳɟɣ 
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ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɶɸ, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɹɞɪɨ ɢ 
ɨɪɝɚɧɨɢɞɵ (ɬ.ɤ. ɜ ɨɤɨɥɨɹɞɟɪɧɨɣ ɨɛɥɚɫɬɢ ɧɚɯɨɞɢɬɫɹ 
ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɮɢɛɪɢɥɥ ɰɢɬɨɫɤɟɥɟɬɚ). 
ɉɨɫɥɟ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɰɢɬɨɫɤɟɥɟɬɚ 
ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɧɨɟ ɪɚɫɩɥɚɫɬɵɜɚɧɢɟ ɝɟɦɨɰɢɬɨɜ ɢ 
ɰɟɥɨɦɨɰɢɬɨɜ ɩɨ ɫɭɛɫɬɪɚɬɭ ɢ ɩɪɨɱɧɚɹ ɚɞɝɟɡɢɹ ɤ 
ɩɨɜɟɪɯɧɨɫɬɢ. Ɋɚɫɩɥɚɫɬɵɜɚɧɢɟ ɩɨ ɩɨɞɥɨɠɤɟ 
ɩɪɨɢɫɯɨɞɢɬ ɫ ɪɚɡɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɱɬɨ ɡɚɜɢɫɢɬ ɨɬ 
ɨɫɦɨɬɢɱɧɨɫɬɢ ɫɪɟɞɵ, ɜɢɞɨɜɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 
ɠɢɜɨɬɧɨɝɨ ɢ ɬɢɩɚ ɤɥɟɬɤɢ. 

ȼɬɨɪɚɹ ɪɟɚɤɰɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɜɟɥɢɱɟɧɢɢ 
ɤɥɟɬɨɱɧɨɝɨ ɨɛɴɟɦɚ ɢ ɭɫɢɥɟɧɢɢ ɩɨɞɜɢɠɧɨɫɬɢ. Ɍɚɤɢɦ 
ɫɩɨɫɨɛɨɦ ɪɟɚɝɢɪɭɸɬ ɚɦɟɛɨɢɞɧɵɟ ɷɥɟɦɟɧɬɵ, 
ɤɨɬɨɪɵɟ ɜɵɩɭɫɤɚɸɬ ɛɨɥɶɲɢɟ ɮɢɥɨɩɨɞɢɢ, 
ɩɪɟɜɵɲɚɸɳɢɟ ɩɨ ɞɥɢɧɟ ɤɥɟɬɨɱɧɵɟ ɪɚɡɦɟɪɵ. 

Ɍɪɟɬɢɣ ɜɚɪɢɚɧɬ ɚɞɚɩɬɚɰɢɢ ɤ ɨɫɦɨɬɢɱɟɫɤɨɣ 
ɧɚɝɪɭɡɤɟ – ɷɬɨ ɩɨɬɟɪɹ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɚɤɬɢɜɧɨɦɭ 
ɩɟɪɟɦɟɳɟɧɢɸ, ɩɨɜɟɪɯɧɨɫɬɶ ɤɥɟɬɨɱɧɨɣ ɦɟɦɛɪɚɧɵ 
ɫɬɚɧɨɜɢɬɫɹ ɫɤɥɚɞɱɚɬɨɣ, ɝɟɦɨɰɢɬɵ ɢ ɰɟɥɨɦɨɰɢɬɵ 
ɩɟɪɟɫɬɚɸɬ ɨɛɪɚɡɨɜɵɜɚɬɶ ɩɫɟɜɞɨɩɨɞɢɢ, 
ɩɪɢɨɛɪɟɬɚɸɬ ɨɤɪɭɝɥɭɸ ɮɨɪɦɭ. 

Ɂɚɤɪɟɩɥɟɧɢɟ ɤɥɟɬɤɢ ɧɚ ɫɭɛɫɬɪɚɬɟ, 
ɪɚɫɩɥɚɫɬɵɜɚɧɢɟ, ɩɪɨɹɜɥɟɧɢɟ ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣ 
ɞɚɧɧɵɣ ɬɢɩ ɤɥɟɬɨɤ ɮɨɪɦɵ (ɩɨɥɹɪɢɡɚɰɢɹ), ɤɥɟɬɨɱɧɚɹ 
ɥɨɤɨɦɨɰɢɹ, ɦɨɝɭɬ ɛɵɬɶ ɨɛɭɫɥɨɜɥɟɧɵ 
ɦɨɪɮɨɝɟɧɟɬɢɱɟɫɤɢɦɢ ɤɥɟɬɨɱɧɵɦɢ ɪɟɚɤɰɢɹɦɢ: 
ɪɟɚɤɰɢɟɣ ɚɤɬɢɜɧɨɝɨ ɩɪɢɤɪɟɩɥɟɧɢɹ, ɤɨɧɬɚɤɬɧɵɦ 
ɬɨɪɦɨɠɟɧɢɟɦ ɞɜɢɠɟɧɢɹ ɢ ɪɟɚɤɰɢɟɣ ɫɬɚɛɢɥɢɡɚɰɢɢ 
ɩɨɜɟɪɯɧɨɫɬɢ Д15Ж. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɠɢɡɧɟɧɧɨɝɨ ɢɡɭɱɟɧɢɹ 
ɝɟɦɨɰɢɬɨɜ ɨɬɦɟɱɟɧɨ, ɱɬɨ ɪɚɫɩɥɚɫɬɵɜɚɧɢɟ ɧɚ 
ɫɭɛɫɬɪɚɬɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 
ɫɬɚɞɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɧɹɬɵ ɡɚ 
ɭɦɟɧɶɲɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɥɨɤɨɦɨɬɨɪɧɨɣ 
ɚɤɬɢɜɧɨɫɬɢ. Ʉɚɠɞɚɹ ɢɡ ɷɬɢɯ ɫɬɚɞɢɣ ɦɨɠɟɬ ɡɚɧɢɦɚɬɶ 
ɪɚɡɧɨɟ ɜɪɟɦɹ ɭ ɪɚɡɧɵɯ ɬɢɩɨɜ ɝɟɦɨɰɢɬɨɜ. Ʉɥɟɬɤɚ, 
ɨɫɟɜɲɚɹ ɧɚ ɫɭɛɫɬɪɚɬ, ɜ ɬɟɱɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɜɪɟɦɟɧɢ 
(10-20 ɦɢɧɭɬ) ɭɞɟɪɠɢɜɚɟɬ ɫɮɟɪɢɱɟɫɤɭɸ ɮɨɪɦɭ. 
ɇɟɫɦɨɬɪɹ ɧɚ ɩɟɪɜɢɱɧɨɟ ɨɬɫɭɬɫɬɜɢɟ ɤɨɧɬɚɤɬɧɵɯ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ, ɤɥɟɬɤɚ ɛɵɫɬɪɨ, ɧɨ ɨɱɟɧɶ ɧɟɩɪɨɱɧɨ, 
ɩɪɢɤɪɟɩɥɹɟɬɫɹ ɤ ɫɭɛɫɬɪɚɬɭ. ȼ ɨɫɧɨɜɟ ɩɟɪɜɢɱɧɨɝɨ 
ɩɪɢɤɪɟɩɥɟɧɢɹ ɥɟɠɚɬ ɮɢɡɢɱɟɫɤɢɟ ɨɛɴɟɦɧɵɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɫɭɛɫɬɪɚɬɚ ɢ 
ɤɥɟɬɤɢ. Ɂɚɬɟɦ ɧɚ ɩɪɢɤɪɟɩɢɜɲɟɣɫɹ ɤɥɟɬɤɟ 
ɮɨɪɦɢɪɭɸɬɫɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ – 
ɮɢɥɨɩɨɞɢɢ ɢɥɢ ɥɚɦɟɥɥɨɩɨɞɢɢ. ɉɨɫɥɟɞɭɸɳɟɟ 
ɭɩɥɨɳɟɧɢɟ ɤɥɟɬɤɢ ɫɜɹɡɚɧɨ ɫ ɧɚɬɹɠɟɧɢɟɦ 
ɩɪɢɤɪɟɩɢɜɲɢɯɫɹ ɤ ɫɭɛɫɬɪɚɬɭ ɮɢɥɨɩɨɞɢɣ ɢɥɢ 
ɥɚɦɟɥɥɨɩɨɞɢɣ. Ɍɚɤɨɟ ɧɚɬɹɠɟɧɢɟ ɨɛɭɫɥɨɜɥɟɧɨ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɜ ɷɬɢɯ ɫɬɪɭɤɬɭɪɚɯ ɩɭɱɤɨɜ 
ɦɢɤɪɨɮɢɥɚɦɟɧɬɨɜ, ɜɛɥɢɡɢ ɤɨɧɬɚɤɬɧɵɯ ɭɱɚɫɬɤɨɜ ɫ 
ɫɭɛɫɬɪɚɬɨɦ. 

ȼ ɯɨɞɟ ɪɚɫɩɥɚɫɬɵɜɚɧɢɹ ɤɥɟɬɤɢ ɩɪɨɢɫɯɨɞɹɬ 
ɢɡɦɟɧɟɧɢɹ ɬɨɩɨɝɪɚɮɢɢ ɟɟ ɩɨɜɟɪɯɧɨɫɬɢ. Ɋɟɥɶɟɮ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɮɟɪɢɱɟɫɤɨɣ ɤɥɟɬɤɢ, ɤɨɬɨɪɚɹ ɬɨɥɶɤɨ 
ɱɬɨ ɩɪɢɤɪɟɩɢɥɚɫɶ ɤ ɫɭɛɫɬɪɚɬɭ, ɩɨ ɯɨɞɭ 
ɪɚɫɩɥɚɫɬɵɜɚɧɢɹ, ɨɛɵɱɧɨ, ɩɨɫɬɟɩɟɧɧɨ 

ɫɝɥɚɠɢɜɚɟɬɫɹ, ɚ ɭ ɩɨɥɧɨɫɬɶɸ ɪɚɫɩɥɚɫɬɚɧɧɨɣ 
ɤɥɟɬɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɦɛɪɚɧɵ ɧɟɬ ɤɚɤɢɯ-ɥɢɛɨ 
ɨɛɪɚɡɨɜɚɧɢɣ. ɂɡɦɟɧɟɧɢɟ ɦɢɤɪɨɪɟɥɶɟɮɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɦɛɪɚɧɵ ɞɨɫɬɢɝɚɟɬɫɹ ɜɫɥɟɞɫɬɜɢɟ 
ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ «ɪɚɫɩɪɚɜɥɟɧɢɹ» ɦɢɤɪɨɜɨɪɫɢɧɨɤ, 
ɫɤɥɚɞɨɤ ɢɥɢ ɩɭɡɵɪɟɣ. ɉɥɨɳɚɞɶ ɫɮɟɪɢɱɟɫɤɨɣ 
ɤɥɟɬɤɢ (ɭɱɢɬɵɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɪɚɡɧɵɯ 
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɫɬɪɭɤɬɭɪ) ɜ ɰɟɥɨɦ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɛɳɟɣ ɩɥɨɳɚɞɢ ɷɬɨɣ ɠɟ ɤɥɟɬɤɢ, ɜ 
ɦɨɦɟɧɬ ɞɨɫɬɢɠɟɧɢɹ ɚɛɫɨɥɸɬɧɨɝɨ ɪɚɫɩɥɚɫɬɵɜɚɧɢɹ 
ɧɚ ɫɭɛɫɬɪɚɬɟ Д3, 4Ж. 

Ɍɚɤɨɣ ɩɪɨɰɟɫɫ ɩɟɪɟɯɨɞɚ ɨɬ ɫɮɟɪɢɱɟɫɤɨɣ 
ɮɨɪɦɵ ɤ ɫɨɫɬɨɹɧɢɸ ɩɨɥɧɨɝɨ ɪɚɫɩɥɚɫɬɵɜɚɧɢɹ ɭ 
ɪɚɡɧɵɯ ɬɢɩɨɜ ɤɥɟɬɨɤ ɡɚɧɢɦɚɟɬ ɧɟɨɞɢɧɚɤɨɜɨɟ 
ɜɪɟɦɹ. Ɋɚɫɩɥɚɫɬɵɜɚɧɢɟ – ɷɬɨ ɩɪɨɰɟɫɫ, ɡɚɜɢɫɹɳɢɣ 
ɨɬ ɨɛɦɟɧɚ ɜɟɳɟɫɬɜ, ɩɨɷɬɨɦɭ ɧɚ ɟɝɨ ɫɤɨɪɨɫɬɶ ɢ 
ɦɨɪɮɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɜɥɢɹɸɬ 
ɪɚɡɥɢɱɧɵɟ ɮɚɤɬɨɪɵ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɫɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɟɚɤɰɢɢ ɝɟɦɨɰɢɬɨɜ in vivo ɡɚɜɢɫɹɬ 
ɧɟ ɬɨɥɶɤɨ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ ɜ 
ɫɪɟɞɟ, ɧɨ ɢ ɨɬ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɨɪɝɚɧɢɡɦɚ, ɢ ɟɦɤɨɫɬɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɡɟɪɜɨɜ 
ɤɥɟɬɤɢ. Ɋɚɫɩɥɚɫɬɵɜɚɧɢɟ ɛɟɡ ɡɚɬɪɚɬ ɷɧɟɪɝɢɢ 
ɩɪɨɢɫɯɨɞɢɬɶ ɧɟ ɦɨɠɟɬ, ɚ ɞɜɢɝɚɬɟɥɶɧɚɹ ɚɤɬɢɜɧɨɫɬɶ 
ɬɚɤ ɠɟ ɬɪɟɛɭɟɬ ɭɫɢɥɟɧɢɹ ɨɛɦɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ. 

Ɂɚɤɥɸɱɟɧɢɟ 
Ƚɟɦɨɥɢɦɮɚ ɧɚɫɟɤɨɦɵɯ ɨɛɥɚɞɚɟɬ 

ɛɨɥɶɲɢɧɫɬɜɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɮɭɧɤɰɢɣ, ɧɟɫɦɨɬɪɹ 
ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɩɪɨɫɬɨɬɭ ɨɪɝɚɧɢɡɚɰɢɢ, ɢ 
ɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɬɨɪɨɦ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɠɢɜɨɬɧɨɝɨ, ɚ ɬɚɤ ɠɟ ɷɜɨɥɸɰɢɨɧɧɨɣ 
ɫɬɭɩɟɧɢ ɪɚɡɜɢɬɢɹ. Ɋɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ 
ɜɨɡɞɟɣɫɬɜɢɣ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɧɚ ɧɚɫɟɤɨɦɵɯ ɧɚ 
ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɦ ɭɪɨɜɧɟ ɢ ɨɛɭɫɥɨɜɥɢɜɚɸɬ ɢɯ 
ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ. Ⱥɧɬɪɨɩɨɝɟɧɧɵɟ ɮɚɤɬɨɪɵ 
ɨɤɚɡɵɜɚɸɬ ɤɨɦɩɥɟɤɫɧɨɟ ɞɟɣɫɬɜɢɟ ɧɚ ɠɢɜɵɟ 
ɨɪɝɚɧɢɡɦɵ ɜ ɫɚɦɵɯ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɫɨɱɟɬɚɧɢɹɯ. 
ɂɯ ɢɧɬɟɝɪɚɥɶɧɨɟ ɜɥɢɹɧɢɟ ɜɨɡɦɨɠɧɨ ɨɰɟɧɢɬɶ, ɤɚɤ 
ɩɨ ɪɟɚɤɰɢɢ ɨɬɞɟɥɶɧɵɯ ɨɪɝɚɧɢɡɦɨɜ, ɬɚɤ ɢ ɰɟɥɵɯ 
ɫɨɨɛɳɟɫɬɜ. ȼɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ɢɦɦɭɧɢɬɟɬɚ ɧɚɫɟɤɨɦɵɯ ɤɚɤ ɤɪɢɬɟɪɢɹ ɫɨɫɬɨɹɧɢɹ 
ɢɯ ɩɨɩɭɥɹɰɢɣ ɢ ɷɤɨɫɢɫɬɟɦ ɜ ɰɟɥɨɦ ɜ ɧɨɪɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ ɢ ɩɪɢ ɬɟɯɧɨɝɟɧɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ. Ɉɞɧɢɦ 
ɢɡ ɩɨɞɯɨɞɨɜ ɤ ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧɤɚ ɞɢɧɚɦɢɤɢ ɤɥɟɬɨɱɧɨɝɨ 
ɫɨɫɬɚɜɚ ɝɟɦɨɥɢɦɮɵ ɧɚɫɟɤɨɦɵɯ, ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɨɬɜɟɬɧɨɣ ɪɟɚɤɰɢɢ ɝɟɦɨɰɢɬɨɜ ɧɚ ɨɫɦɨɬɢɱɟɫɤɭɸ 
ɧɚɝɪɭɡɤɭ. ɋɭɳɟɫɬɜɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɹɜɥɹɟɬɫɹ 
ɞɨɥɹ ɮɚɝɨɰɢɬɢɪɭɸɳɢɯ ɝɟɦɨɰɢɬɨɜ, ɤɨɬɨɪɵɟ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɚɯɜɚɬ ɢ ɥɢɤɜɢɞɚɰɢɸ ɱɭɠɟɪɨɞɧɵɯ 
ɚɝɟɧɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜɨ ɜɧɭɬɪɟɧɧɸɸ ɫɪɟɞɭ 
ɨɪɝɚɧɢɡɦɚ. ɑɟɪɟɡ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɝɟɦɨɰɢɬɨɜ ɜ 
ɟɞɢɧɢɰɟ ɨɛɴɟɦɚ ɝɟɦɨɥɢɦɮɵ ɢ ɫɨɨɬɧɨɲɟɧɢɟ ɢɯ 
ɨɫɧɨɜɧɵɯ ɬɢɩɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɞɚɬɶ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɫɨɫɬɨɹɧɢɸ ɩɨɩɭɥɹɰɢɢ, ɟɟ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɮɚɤɬɨɪɚɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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