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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɨɣ ɪɨɥɶ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ ɜ ɩɚɬɨɝɟɧɟɡɟ ɚɪɬɟ-
ɪɢɚɥɶɧɨɣ ɝɢɩɟɪɬɟɧɡɢɢ (ȺȽ) ɢ ɝɢɩɟɪɬɪɨɮɢɢ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ. ɉɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶ ɤ ȺȽ ɢ ɝɢɩɟɪɬɪɨɮɢɹ 
ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɪɟɚɥɢɡɭɸɬɫɹ ɱɟɪɟɡ ɪɚɡɥɢɱɧɵɟ ɝɪɭɩɩɵ ɝɟɧɨɜ. ȼ ɧɚɫɬɨɹɳɟɦ ɨɛɡɨɪɟ ɫɭɦɦɢɪɭɸɬɫɹ ɞɚɧɧɵɟ, 
ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɢɡɭɱɟɧɢɢ ɩɨɥɢɦɨɪɮɢɡɦɚ ɝɟɧɨɜ ɪɟɧɢɧ-ɚɧɝɢɨɬɟɧɡɢɧ-ɚɥɶɞɨɫɬɟɪɨɧɨɜɨɣ ɫɢɫɬɟɦɵ (ɝɟɧɵ 
ɚɧɝɢɨɬɟɧɡɢɧɨɝɟɧɚ, ɚɧɝɢɨɬɟɧɡɢɧɩɪɟɜɪɚɳɚɸɳɟɝɨ ɮɟɪɦɟɧɬɚ, ɪɟɰɟɩɬɨɪɨɜ ɤ ɚɧɝɢɨɬɟɧɡɢɧɭ 1-ɝɨ ɢ 2-ɝɨ ɬɢɩɨɜ, 
ɚɥɶɞɨɫɬɟɪɨɧɫɢɧɬɟɬɚɡɵ), E1-ɚɞɪɟɧɨɪɟɰɟɩɬɨɪɨɜ, ɛɟɬɚ-3 ɫɭɛɴɟɞɢɧɢɰɵ G-ɛɟɥɤɚ ɢ ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ NO-ɫɢɧɬɚɡɵ 
ɭ ɛɨɥɶɧɵɯ ȺȽ. Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɫɨɜɪɟɦɟɧɧɵɯ ɪɚɛɨɬ ɩɨɤɚɡɚɥ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ ɞɚɧɧɵɟ ɪɚɡɪɨɡɧɟɧɧɵ, 
ɱɚɫɬɨ ɩɪɨɬɢɜɨɪɟɱɢɜɵ ɢ ɧɟ ɦɨɝɭɬ ɞɚɬɶ ɰɟɥɨɫɬɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɪɨɥɢ ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɢ ɜ ɪɚɡɜɢɬɢɢ ȺȽ 
ɢ ɝɢɩɟɪɬɪɨɮɢɢ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ.

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɟɧɟɬɢɱɟɫɤɢɣ ɩɨɥɢɦɨɪɮɢɡɦ, ɚɪɬɟɪɢɚɥɶɧɚɹ ɝɢɩɟɪɬɟɧɡɢɹ, ɝɢɩɟɪɬɪɨɮɢɹ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ.
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In present time the role of genetic polymorphism in pathogenesis of arterial hypertension (AH) and left ventricular 
hypertrophy appears to be signifi cant. Predisposition to AH and left ventricular hypertrophy is implemented by different 
groups of genes. In this review we summarized data obtained through the study of renin-angiotensin-aldosterone system 
(angiotensinogen, angiotensin converting enzyme, angiotensin II type 1 and type 2 receptors, aldosterone synthase), E1-
adrenoreceptor, G-protein beta-3 subunit and endothelial NO-synthase gene polymorphisms in hypertension. Analysis 
of the results of modern studies demonstrated, that existing data are disembodied, often contradictory and can not give 
a holistic view about a role of heredity in development of AH.
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ɞɚɜɥɟɧɢɹ (ȺȾ), ɭ ɪɚɡɧɵɯ ɢɧɞɢɜɢɞɨɜ ɪɚɡɜɢɜɚɸɬɫɹ 
ɧɟɨɞɢɧɚɤɨɜɵɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ ɫɟɪɞɰɟ 
[1]. ɇɚɤɨɩɥɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɧɚɫɥɟɞɨɜɚɧɢɢ ɩɪɟɞ-
ɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ ɤ ɝɢɩɟɪɬɪɨɮɢɢ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ 
ɭ ɛɨɥɶɧɵɯ ȺȽ [2, 3]. ɉɨɞɬɜɟɪɠɞɟɧɚ ɪɨɥɶ ɧɚɫɥɟɞɫ-
ɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɝɢɩɟɪɬɪɨɮɢɢ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɢ 
ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɧɚ ɠɢɜɨɬɧɵɯ [4]. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɪɹɞɟ 
ɫɥɭɱɚɟɜ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɝɢɩɟɪɬɪɨɮɢɹ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ 
ɦɨɠɟɬ ɩɪɟɞɲɟɫɬɜɨɜɚɬɶ ɪɚɡɜɢɬɢɸ ȺȽ [5]. ɉɨ ɩɨɫɥɟɞ-
ɧɢɦ ɞɚɧɧɵɦ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɝɢɩɟɪɬɪɨɮɢɟɣ ɥɟɜɨɝɨ 
ɠɟɥɭɞɨɱɤɚ ɩɪɢ ȽȻ ɧɚɱɢɧɚɟɬɫɹ ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɚ-
ɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɢ ɦɟɠɠɟɥɭɞɨɱɤɨɜɨɣ ɩɟɪɟɝɨɪɨɞɤɢ [1].

ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɜ ɩɚɬɨɝɟɧɟɡɟ ɝɢɩɟɪɬɪɨɮɢɢ ɥɟɜɨ-
ɝɨ ɠɟɥɭɞɨɱɤɚ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɬɟ ɠɟ ɝɭɦɨɪɚɥɶɧɵɟ ɢ 
ɝɟɧɟɬɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ, ɱɬɨ ɢ ɜ ɪɚɡɜɢɬɢɢ ɫɚɦɨɣ ȺȽ. 
ɂɯ ɜɥɢɹɧɢɟ ɧɚ ɫɟɪɞɰɟ ɪɟɚɥɢɡɭɟɬɫɹ ɞɜɭɦɹ ɩɭɬɹɦɢ – 
ɨɩɨɫɪɟɞɨɜɚɧɧɨ, ɱɟɪɟɡ ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɝɟɦɨɞɢ-
ɧɚɦɢɤɢ, ɢ ɩɭɬɟɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɦɢɨɤɚɪɞ. Ȼɨɥɟɟ ɬɨɝɨ, ɪɹɞ ɝɟɧɨɜ, ɛɟɥɤɨɜɵɟ ɩɪɨɞɭɤɬɵ 
ɤɨɬɨɪɵɯ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ ɜ ɝɢɩɟɪɬɪɨɮɢɢ ɫɟɪɞɰɚ 
ɩɪɢ ȺȽ, ɷɤɫɩɪɟɫɫɢɪɭɸɬɫɹ ɜ ɬɤɚɧɹɯ ɫɚɦɨɝɨ ɦɢɨɤɚɪɞɚ.

Ȼɨɥɶɲɢɧɫɬɜɨ ɚɜɬɨɪɨɜ [7, 12, 15–19, 23–29, 34, 35, 
37, 39, 42, 45, 47] ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧ-

Ƚɟɧɟɬɢɱɟɫɤɢɣ ɩɨɥɢɦɨɪɮɢɡɦ – ɷɬɨ ɩɪɢɫɭɬɫɬɜɢɟ ɜ 
ɩɨɩɭɥɹɰɢɢ ɪɚɡɧɵɯ ɜɚɪɢɚɧɬɨɜ ɨɞɧɨɝɨ ɝɟɧɚ – ɚɥɥɟɥɟɣ. 
ɉɪɢ ɷɬɨɦ ɚɥɥɟɥɶ ɦɨɠɟɬ ɫɱɢɬɚɬɶɫɹ ɩɨɥɢɦɨɪɮɢɡɦɨɦ, 
ɟɫɥɢ ɱɚɫɬɨɬɚ ɟɝɨ ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɜ ɩɨɩɭɥɹɰɢɢ ɧɟ ɦɟɧɟɟ 
1%. Ⱥɥɥɟɥɢ, ɜɫɬɪɟɱɚɸɳɢɟɫɹ ɪɟɠɟ, ɩɪɢɧɹɬɨ ɧɚɡɵ-
ɜɚɬɶ ɦɭɬɚɰɢɹɦɢ. Ɉɬ ɜɚɪɢɚɧɬɚ ɚɥɥɟɥɹ ɦɨɠɟɬ ɡɚɜɢɫɟɬɶ 
ɫɬɪɭɤɬɭɪɚ ɢ ɚɤɬɢɜɧɨɫɬɶ ɛɟɥɤɨɜɵɯ ɩɪɨɞɭɤɬɨɜ ɝɟɧɚ. 
ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɩɪɢɦɟɪɧɨ 30% ɝɟɧɨɜ, ɤɨɞɢɪɭɸɳɢɯ 
ɛɟɥɤɢ, ɩɨɥɢɦɨɪɮɧɵ.

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɟɧɧɚɹ ɪɨɥɶ ɜ ɩɚɬɨɝɟ-
ɧɟɡɟ ɦɧɨɝɨɮɚɤɬɨɪɧɵɯ ɩɨɥɢɝɟɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɜ 
ɱɚɫɬɧɨɫɬɢ ɚɪɬɟɪɢɚɥɶɧɨɣ ɝɢɩɟɪɬɟɧɡɢɢ (ȺȽ), ɨɬɜɨɞɢɬɫɹ 
ɝɟɧɟɬɢɱɟɫɤɨɦɭ ɩɨɥɢɦɨɪɮɢɡɦɭ. ȼ ɪɹɞɟ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɜɵɹɜɥɟɧɚ ɫɜɹɡɶ ɦɟɠɞɭ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɩɨɥɢɦɨɪɮ-
ɧɵɦɢ ɦɚɪɤɟɪɚɦɢ ɝɟɧɨɜ, ɤɨɞɢɪɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬɵ ɪɟ-
ɧɢɧ-ɚɧɝɢɨɬɟɧɡɢɧ-ɚɥɶɞɨɫɬɟɪɨɧɨɜɨɣ ɫɢɫɬɟɦɵ (ɊȺȺɋ), 
ɫɢɦɩɚɬɨ-ɚɞɪɟɧɚɥɨɜɨɣ ɫɢɫɬɟɦɵ (ɋȺɋ), ɷɧɞɨɬɟɥɢɚɥɶ-
ɧɵɟ ɢ ɞɪɭɝɢɟ ɮɚɤɬɨɪɵ ɫ ɪɚɡɜɢɬɢɟɦ ȺȽ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɞɚɟɬɫɹ ɢɡɭɱɟɧɢɸ ɜɥɢɹɧɢɹ ɝɟɧɟ-
ɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɪɚɡɜɢɬɢɟ ɝɢɩɟɪɬɪɨɮɢɢ ɥɟɜɨɝɨ 
ɠɟɥɭɞɨɱɤɚ ɩɪɢ ȺȽ. Ƚɢɩɟɪɬɪɨɮɢɹ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ – 
ɬɢɩɢɱɧɨɟ ɩɪɨɹɜɥɟɧɢɟ ȺȽ, ɨɞɧɚɤɨ ɧɟɫɦɨɬɪɹ ɧɚ ɨɞɧɨ-
ɬɢɩɧɨɟ ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɦɢɨɤɚɪɞ 
ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɚɪɬɟɪɢɚɥɶɧɨɝɨ 
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ɧɨɫɬɶ ɤ ɝɢɩɟɪɬɪɨɮɢɢ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɪɟɚɥɢɡɭɟɬɫɹ 
ɱɟɪɟɡ ɪɚɡɥɢɱɧɵɟ ɝɪɭɩɩɵ ɝɟɧɨɜ, ɪɟɝɭɥɢɪɭɸɳɢɯ ɝɟ-
ɦɨɞɢɧɚɦɢɤɭ (ɝɟɧɵ ɊȺȺɋ, ɋȺɋ, ɷɧɞɨɬɟɥɢɚɥɶɧɵɯ ɢ 
ɧɚɬɪɢɣɭɪɟɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ), ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɦɟɦɛ-
ɪɚɧɧɨɦ ɢɨɧɧɨɦ ɬɪɚɧɫɩɨɪɬɟ ɢ ɩɟɪɟɞɚɱɟ ɪɟɰɟɩɬɨɪɧɨɝɨ 
ɫɢɝɧɚɥɚ ɜ ɤɥɟɬɤɭ (ɝɟɧɵ G-ɛɟɥɤɨɜ ɢ ɮɟɪɦɟɧɬɨɜ ɩɭɬɢ 
ɤɚɫɤɚɞɧɨɝɨ ɮɨɫɮɨɪɢɥɢɪɨɜɚɧɢɹ ɜ ɤɥɟɬɤɟ), ɝɟɧɨɜ ɮɚɤ-
ɬɨɪɨɜ ɪɨɫɬɚ (ɝɟɧ ɬɪɚɧɫɮɨɪɦɢɪɭɸɳɟɝɨ ɮɚɤɬɨɪɚ ɪɨɫɬɚ-
ɛɟɬɚ) ɢ ɬɪɚɧɤɪɢɩɰɢɢ (ɝɟɧɵ ɪɟɰɟɩɬɨɪɨɜ ɚɤɬɢɜɚɬɨɪɨɜ 
ɩɪɨɥɢɮɟɪɚɰɢɢ ɩɟɪɨɤɫɢɫɨɦ).

ǾȓțȖț-ȎțȑȖȜȠȓțȕȖț-ȎșȪȒȜȟȠȓȞȜțȜȐȎȭ 
ȟȖȟȠȓȚȎ
Ⱥɤɬɢɜɚɰɢɹ ɪɟɧɢɧ-ɚɧɝɢɨɬɟɧɡɢɧɨɜɨɣ ɫɢɫɬɟɦɵ 

(ɊȺɋ) ɹɜɥɹɟɬɫɹ ɜɟɞɭɳɢɦ ɡɜɟɧɨɦ ɩɚɬɨɝɟɧɟɡɚ ȺȽ ɢ 
ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɢɨɤɚɪɞɚ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡ-
ɜɟɫɬɧɨ ɨ ɫɭɳɟɫɬɜɨɜɚɧɢɢ ɞɜɭɯ ɤɨɦɩɨɧɟɧɬɨɜ ɊȺɋ: ɫɢɫ-
ɬɟɦɧɨɝɨ (ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ) ɢ ɬɤɚɧɟɜɨɝɨ (ɦɟɫɬɧɨɝɨ).

ȼɫɟ ɤɨɦɩɨɧɟɧɬɵ ɊȺɋ (ɪɟɧɢɧ, ɚɧɝɢɨɬɟɧɡɢɧɨɜɵɟ ɪɟ-
ɰɟɩɬɨɪɵ I ɬɢɩɚ, ɚɧɝɢɨɬɟɧɡɢɧɨɜɵɟ ɪɟɰɟɩɬɨɪɵ II ɬɢɩɚ, 
ɚɧɝɢɨɬɟɧɡɢɧ-ɩɪɟɜɪɚɳɚɸɳɢɣ ɮɟɪɦɟɧɬ), ɷɤɫɩɪɟɫɫɢɪɭ-
ɟɦɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɬɤɚɧɹɯ ɦɢɨɤɚɪɞɚ, ɫɨɫɭɞɨɜ, 
ɩɨɱɟɤ, ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ, ɧɚɞɩɨɱɟɱɧɢɤɨɜ, ɨɛɪɚɡɭɸɬ 
ɦɟɫɬɧɭɸ (ɬɤɚɧɟɜɭɸ) ɊȺɋ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɬɤɚɧɟɜɨɣ 
ɊȺɋ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɩɭɬɟɣ ɫɢɧɬɟ-
ɡɚ ɚɧɝɢɨɬɟɧɡɢɧɚ II ɩɨɞ ɜɥɢɹɧɢɟɦ ɮɟɪɦɟɧɬɨɜ ɯɢɦɚɡ, 
ɤɚɬɟɩɫɢɧɚ, ɬɤɚɧɟɜɨɝɨ ɚɤɬɢɜɚɬɨɪɚ ɩɥɚɡɦɢɧɨɝɟɧɚ, ɬɨ-
ɧɢɧɚ, ɧɟɡɚɜɢɫɢɦɵɯ ɨɬ ɚɧɝɢɨɬɟɧɡɢɧ-ɩɪɟɜɪɚɳɚɸɳɟɝɨ 
ɮɟɪɦɟɧɬɚ. ɂɦɟɧɧɨ ɬɤɚɧɟɜɚɹ ɊȺɋ ɢɝɪɚɟɬ ɜɚɠɧɟɣɲɭɸ 
ɪɨɥɶ ɜ ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɢ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ ɫɢɫ-
ɬɟɦɵ (ɫɟɪɞɰɚ ɢ ɫɨɫɭɞɨɜ) ɩɪɢ ȺȽ.

Ɋɹɞ ɢɫɫɥɟɞɨɜɚɧɢɣ [6, 7, 12, 15–19, 22–29, 34, 35, 
37] ɩɨɞɬɜɟɪɠɞɚɟɬ ɫɜɹɡɶ ɩɨɥɢɦɨɪɮɧɵɯ ɦɚɪɤɟɪɨɜ ɝɟɧɨɜ 
ɚɧɝɢɨɬɟɧɡɢɧɨɝɟɧɚ (AGT), ɚɧɝɢɨɬɟɧɡɢɧ-ɩɪɟɜɪɚɳɚɸ-
ɳɟɝɨ ɮɟɪɦɟɧɬɚ (ACE), ɚɧɝɢɨɬɟɧɡɢɧɨɜɵɯ ɪɟɰɟɩɬɨɪɨɜ 
1-ɝɨ ɬɢɩɚ (AGTR1), ɚɧɝɢɨɬɟɧɡɢɧɨɜɵɯ ɪɟɰɟɩɬɨɪɨɜ 2-ɝɨ 
ɬɢɩɚ (AGTR2) ɢ ɚɥɶɞɨɫɬɟɪɨɧɫɢɧɬɟɬɚɡɵ (CYP11B2) ɫ 
ɧɚɫɥɟɞɫɬɜɟɧɧɨɣ ɨɬɹɝɨɳɟɧɧɨɫɬɶɸ ɩɨ ȽȻ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɜɵɹɜɥɟɧɚ ɚɫɫɨɰɢɚɰɢɹ ɩɨɥɢɦɨɪɮɢɡɦɚ ɷɬɢɯ ɝɟɧɨɜ ɫ 
ɪɚɡɜɢɬɢɟɦ ɝɢɩɟɪɬɪɨɮɢɢ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ.

ǮțȑȖȜȠȓțȕȖțȜȑȓț
Ⱥɧɢɝɢɨɬɟɧɡɢɧɨɝɟɧ (ȺȽɌ) – ɷɬɨ ɛɟɥɨɤ, ɫɢɧɬɟɡɢ-

ɪɭɟɦɵɣ ɜ ɩɟɱɟɧɢ, ɢɡ ɤɨɬɨɪɨɝɨ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɪɟɧɢɧɚ 
ɨɛɪɚɡɭɟɬɫɹ ɚɧɝɢɨɬɟɧɡɢɧ I.

Ƚɟɧ ɚɧɝɢɨɬɟɧɡɢɧɨɝɟɧɚ ɥɨɤɚɥɢɡɨɜɚɧ ɜ ɩɟɪɜɨɣ ɯɪɨ-
ɦɨɫɨɦɟ (ɥɨɤɭɫ 1 q42–43). ȼ 1992 ɝɨɞɭ X. Jeunemaitre 
ɢ ɫɨɚɜɬ. ɜɩɟɪɜɵɟ ɩɨɞɬɜɟɪɞɢɥɢ ɜɡɚɢɦɨɫɜɹɡɶ ɩɨɥɢ-
ɦɨɪɮɢɡɦɚ ɝɟɧɚ AGT ɫ ȺȽ ɫɪɟɞɢ ɟɜɪɨɩɟɣɰɟɜ ɢ ɚɦɟ-
ɪɢɤɚɧɰɟɜ. Ȼɵɥɢ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɵ 15 ɜɚɪɢɚɧɬɨɜ 
ɝɟɧɚ AGT, ɨɞɧɚɤɨ ɚɫɫɨɰɢɚɰɢɹ ɫ ɩɥɚɡɦɟɧɧɵɦ ɭɪɨɜɧɟɦ 
ȺȽɌ ɢ ȺȽ ɛɵɥɚ ɜɵɹɜɥɟɧɚ ɬɨɥɶɤɨ ɞɥɹ ɞɜɭɯ ɬɨɱɟɱɧɵɯ 
ɦɭɬɚɰɢɣ ɫ ɡɚɦɟɧɨɣ ɬɪɟɨɧɢɧɚ ɧɚ ɦɟɬɢɨɧɢɧ ɢ ɦɟɬɢɨ-
ɧɢɧɚ ɧɚ ɬɪɟɨɧɢɧ ɜ 174 ɢ 235 ɤɨɞɨɧɚɯ ɝɟɧɚ – Ɍ174Ɇ ɢ 
Ɇ235Ɍ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ [6]. ɉɨɡɠɟ ɫɪɟɞɢ ɛɨɥɶɧɵɯ ȺȽ 
ɤɢɬɚɣɫɤɨɣ ɩɨɩɭɥɹɰɢɢ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɝɨɦɨɡɢɝɨɬɵ 
ɩɨ Ɍ-ɚɥɥɟɥɸ ɢɦɟɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɢɣ ɢɧɞɟɤɫ 
ɦɚɫɫɵ ɦɢɨɤɚɪɞɚ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ, ɱɟɦ ɝɟɬɟɪɨɡɢɝɨɬɵ 
ɢ ɝɨɦɨɡɢɝɨɬɵ ɩɨ Ɇ-ɚɥɥɟɥɸ Ɇ235Ɍ ɩɨɥɢɦɨɪɮɢɡɦɚ 
[7]. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɞɪɭɝɢɟ ɚɜɬɨɪɵ [8–10], ɜ ɬɨɦ ɱɢɫɥɟ 

ɪɨɫɫɢɣɫɤɢɟ [11], ɧɟ ɩɨɞɬɜɟɪɞɢɥɢ ɚɫɫɨɰɢɚɰɢɸ ɦɟɠɞɭ 
Ɍ-ɚɥɥɟɥɟɦ Ɇ235Ɍ ɩɨɥɢɦɨɪɮɢɡɦɚ ɫ ɝɢɩɟɪɬɪɨɮɢɟɣ ɥɟ-
ɜɨɝɨ ɠɟɥɭɞɨɱɤɚ. ɉɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ Ɍ174Ɇ ɩɨɥɢɦɨɪ-
ɮɢɡɦɚ ɀ.Ⱦ. Ʉɨɛɚɥɚɜɨɣ ɢ ɫɨɚɜɬ. [12] ɛɵɥɚ ɩɨɤɚɡɚɧɚ 
ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ Ɇ-ɚɥɥɟɥɹ ɢ ɟɝɨ 
ɝɨɦɨɡɢɝɨɬɧɨɝɨ ɝɟɧɨɬɢɩɚ ɭ ɛɨɥɶɧɵɯ ȺȽ ɫ ɝɢɩɟɪɬɪɨ-
ɮɢɟɣ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ.

ǮțȑȖȜȠȓțȕȖț-ȝȞȓȐȞȎȧȎȬȧȖȗ 
ȢȓȞȚȓțȠ (ǮǽȂ)
Ⱥɧɝɢɨɬɟɧɡɢɧ, ɩɪɟɜɪɚɳɚɸɳɢɣ ɮɟɪɦɟɧɬ (ȺɉɎ) – 

ɷɬɨ ɮɟɪɦɟɧɬ ɩɨɞ ɜɥɢɹɧɢɟɦ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɬ ɨɬ-
ɳɟɩɥɟɧɢɟ ɞɜɭɯ ɤɨɧɰɟɜɵɯ ɚɦɢɧɨɤɢɫɥɨɬ ɨɬ ɚɧɝɢɨɬɟɧ-
ɡɢɧɚ I ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɚɧɝɢɨɬɟɧɡɢɧɚ II.

Ƚɟɧ Ⱥɋȿ (17q23) ɛɵɥ ɢɫɫɥɟɞɨɜɚɧ ɨɞɧɢɦ ɢɡ ɩɟɪ-
ɜɵɯ. Ȼɵɥ ɜɵɹɜɥɟɧ ɟɝɨ ɩɨɥɢɦɨɪɮɢɡɦ ɬɢɩɚ ɜɫɬɚɜɤɚ/
ɨɬɫɭɬɫɬɜɢɟ ɜɫɬɚɜɤɢ (insertion/deletion – I/D) ɮɪɚɝ-
ɦɟɧɬɚ ɢɡ 287 ɩɚɪ ɧɭɤɥɟɨɬɢɞɨɜ ɜ 16 ɢɧɬɪɨɧɟ. B. Rigat 
ɢ ɫɨɚɜɬ. [13], ɚ ɬɚɤɠɟ L. Tiret ɢ ɫɨɚɜɬ. [14], ɨɛɫɥɟɞɭɹ 
ɝɪɭɩɩɭ ɡɞɨɪɨɜɵɯ ɥɢɰ, ɭɫɬɚɧɨɜɢɥɢ, ɱɬɨ ɢɧɫɟɪɰɢɨɧɧɨ-
ɞɟɥɟɰɢɨɧɧɵɣ ɩɨɥɢɦɨɪɮɢɡɦ ɝɟɧɚ Ⱥɋȿ ɨɩɪɟɞɟɥɹɟɬ 
ɩɥɚɡɦɟɧɧɵɣ ɭɪɨɜɟɧɶ ȺɉɎ, ɩɪɢɱɟɦ ɧɚɢɛɨɥɟɟ ɜɵɫɨ-
ɤɢɣ ɭɪɨɜɟɧɶ ɷɬɨɝɨ ɮɟɪɦɟɧɬɚ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɭ ɝɨ-
ɦɨɡɢɝɨɬ ɩɨ D-ɚɥɥɟɥɸ (DD). ȼ 1994 ɝɨɞɭ H. Schunkert 
ɢ ɫɨɚɜɬ. [15], ɢɫɩɨɥɶɡɭɹ ɗɄȽ-ɤɪɢɬɟɪɢɢ, ɜɵɹɜɢɥɢ 
ɜɡɚɢɦɨɫɜɹɡɶ DD-ɝɟɧɨɬɢɩɚ ɫ ɝɢɩɟɪɬɪɨɮɢɟɣ ɥɟɜɨɝɨ 
ɠɟɥɭɞɨɱɤɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɪɟɞɢ ɧɨɪɦɨɬɟɧɡɢɜ-
ɧɵɯ ɥɢɰ ɢ ɦɭɠɱɢɧ. ɇɟɫɤɨɥɶɤɨ ɩɨɡɠɟ ɞɪɭɝɢɟ ɚɜɬɨ-
ɪɵ [16], ɢɫɩɨɥɶɡɭɹ ɷɯɨɤɚɪɞɢɨɝɪɚɮɢɸ, ɩɨɞɬɜɟɪɞɢɥɢ 
ɚɫɫɨɰɢɚɰɢɸ DD-ɝɟɧɨɬɢɩɚ ɫ ɩɨɜɵɲɟɧɧɨɣ ɦɚɫɫɨɣ 
ɦɢɨɤɚɪɞɚ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɟɡɭɥɶɬɚ-
ɬɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɜ ɪɚɡɥɢɱɧɵɯ 
ɷɬɧɢɱɟɫɤɢɯ ɝɪɭɩɩɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɦɧɨɝɨɰɟɧɬɪɨ-
ɜɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɧɚ 1919 ɹɩɨɧɫɤɢɯ ɠɟɧɳɢɧɚɯ ɫ 
ȺȽ [17, 18]. ȼ ɪɨɫɫɢɣɫɤɨɣ ɩɨɩɭɥɹɰɢɢ, ɩɨ ɞɚɧɧɵɦ 
ȼ.ɋ. Ɇɨɢɫɟɟɜɚ ɢ ɫɨɚɜɬ. [19], ɫɪɟɞɢ ɛɨɥɶɧɵɯ ȺȽ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫɨ ɡɞɨɪɨɜɵɦɢ ɥɢɰɚɦɢ ɩɪɟɨɛɥɚɞɚɟɬ ɝɟ-
ɧɨɬɢɩ ID. ɑɚɫɬɨɬɚ ɝɟɧɨɬɢɩɚ DD ɞɨɫɬɨɜɟɪɧɨ ɭɜɟ-
ɥɢɱɟɧɚ ɩɪɢ ɧɚɥɢɱɢɢ ɫɨɩɭɬɫɬɜɭɸɳɟɣ ɝɢɩɟɪɬɪɨɮɢɢ 
ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ. Ȼɨɥɟɟ ɬɨɝɨ, ɱɚɫɬɨɬɚ ɚɥɥɟɥɹ D ɢ 
ɝɨɦɨɡɢɝɨɬ ɩɨ ɷɬɨɦɭ ɚɥɥɟɥɸ ɜ ɪɨɫɫɢɣɫɤɨɣ ɩɨɩɭɥɹɰɢɢ 
ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ ɜ ɞɪɭɝɢɯ ɟɜɪɨɩɟɣɫɤɢɯ ɩɨɩɭ-
ɥɹɰɢɹɯ. Ȼɵɥɢ ɨɩɭɛɥɢɤɨɜɚɧɵ ɢ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ, ɭɤɚɡɵɜɚɸɳɢɟ ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɤɨɪɪɟɥɹɰɢɢ 
ɦɟɠɞɭ ɩɨɥɢɦɨɪɮɢɡɦɨɦ ACE ɢ ɦɚɫɫɨɣ ɦɢɨɤɚɪɞɚ 
ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ [20, 11]. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɨɝɨ 
ɦɟɬɚ-ɚɧɚɥɢɡɚ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ ɧɚɥɢɱɢɟ ɜɵɫɨɤɨ-
ɝɨ ɪɢɫɤɚ ɪɚɡɜɢɬɢɹ ɝɢɩɟɪɬɪɨɮɢɢ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ 
ɭ ɧɨɫɢɬɟɥɟɣ DD-ɝɟɧɨɬɢɩɚ, ɨɞɧɚɤɨ ɬɚɤɠɟ ɛɵɥɨ ɩɨ-
ɤɚɡɚɧɨ, ɱɬɨ ɚɧɬɢɝɢɩɟɪɬɟɧɡɢɜɧɚɹ ɬɟɪɚɩɢɹ ɧɚɪɭɲɚɟɬ 
ɷɬɭ ɜɡɚɢɦɨɫɜɹɡɶ, ɱɟɦ ɢ ɦɨɝɭɬ ɛɵɬɶ ɨɛɭɫɥɨɜɥɟɧɵ 
ɩɨɥɭɱɟɧɧɵɟ ɩɪɨɬɢɜɨɪɟɱɢɜɵɟ ɞɚɧɧɵɟ [21].

ǮțȑȖȜȠȓțȕȖțȜȐȩȓ ȞȓȤȓȝȠȜȞȩ 
1-ȑȜ ȠȖȝȎ
Ɉɫɧɨɜɧɵɟ ɝɢɩɟɪɬɟɧɡɢɜɧɵɟ ɢ ɩɪɨɥɢɮɟɪɚɬɢɜɧɵɟ 

ɷɮɮɟɤɬɵ ɊȺɋ ɨɩɨɫɪɟɞɭɸɬɫɹ ɱɟɪɟɡ ɚɧɝɢɨɬɟɧɡɢɧɨɜɵɟ 
ɪɟɰɟɩɬɨɪɵ 1-ɝɨ ɬɢɩɚ (ȺɌ1-ɪɟɰɟɩɬɨɪɵ), ɤɨɬɨɪɵɟ ɪɚɫ-
ɩɨɥɚɝɚɸɬɫɹ ɧɚ ɦɟɦɛɪɚɧɚɯ ɝɥɚɞɤɨɦɵɲɟɱɧɵɯ ɤɥɟɬɨɤ 
ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ, ɩɨɱɟɱɧɵɯ ɫɨɫɭɞɨɜ, 
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ɤɥɟɬɨɤ ɦɟɡɚɧɝɢɹ, ɜ ɤɨɪɟ ɧɚɞɩɨɱɟɱɧɢɤɨɜ. Ⱥɤɬɢɜɚɰɢɹ 
ȺɌ1-ɪɟɰɟɩɬɨɪɨɜ ɫɨɫɭɞɨɜ ɩɪɢɜɨɞɢɬ ɤ ɜɚɡɨɫɩɚɡɦɭ, ɩɪɨ-
ɥɢɮɟɪɚɰɢɢ ɝɥɚɞɤɨɦɵɲɟɱɧɵɯ ɤɥɟɬɨɤ ɢ ɭɬɨɥɳɟɧɢɸ 
ɦɟɞɢɢ ɫɨɫɭɞɢɫɬɨɣ ɫɬɟɧɤɢ.

Ƚɟɧ AGTR1 ɪɚɫɩɨɥɨɠɟɧ ɜ ɥɨɤɭɫɟ 3q21-q25. ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɨ ɨɤɨɥɨ 50 ɩɨɥɢɦɨɪɮɧɵɯ 
ɦɚɪɤɟɪɨɜ ɝɟɧɚ AGTR1. ɇɚɢɛɨɥɟɟ ɤɥɢɧɢɱɟɫɤɢ ɡɧɚɱɢ-
ɦɵɦ ɢɡ ɧɢɯ ɫɱɢɬɚɟɬɫɹ ɩɨɥɢɦɨɪɮɢɡɦ, ɥɨɤɚɥɢɡɨɜɚɧ-
ɧɵɣ ɜ 3’-ɧɟɬɪɚɧɫɥɢɪɭɟɦɨɦ ɪɟɝɢɨɧɟ ɝɟɧɚ, ɩɪɢɜɨɞɹ-
ɳɢɣ ɤ ɡɚɦɟɧɟ ɜ 1166-ɣ ɩɨɡɢɰɢɢ ɚɞɟɧɢɧɚ ɧɚ ɰɢɬɨɡɢɧ 
(Ⱥ1166ɋ). ȼɩɟɪɜɵɟ ɫɜɹɡɶ ɩɨɥɢɦɨɪɮɢɡɦɚ Ⱥ1166ɋ 
ɝɟɧɚ AGTR1 ɫ ȺȽ ɜ ɟɜɪɨɩɟɣɫɤɨɣ ɩɨɩɭɥɹɰɢɢ ɛɵɥɚ 
ɩɨɤɚɡɚɧɚ Ⱥ. Bonnardeaux ɢ ɫɨɚɜɬ. ɜ 1994 ɝɨɞɭ [22]. ɉɨ 
ɞɚɧɧɵɦ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɱɚɫɬɨɬɚ ɚɥɥɟɥɹ ɋ ɞɨɫɬɨɜɟɪɧɨ 
ɤɨɪɪɟɥɢɪɭɟɬ ɫ ɪɢɫɤɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ȺȽ, ɜ ɬɨ ɜɪɟɦɹ 
ɤɚɤ ɭ ɡɞɨɪɨɜɵɯ ɥɢɰ ɩɪɟɨɛɥɚɞɚɟɬ ɚɥɥɟɥɶ Ⱥ ɢ ɝɟɧɨɬɢɩ 
ȺȺ. S. Takami [23] ɜɵɹɜɢɥ ɚɫɫɨɰɢɚɰɢɸ ɚɥɥɟɥɹ ɋ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɢ 
ɢɧɞɟɤɫɨɦ ɦɚɫɫɵ ɦɢɨɤɚɪɞɚ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɫɪɟɞɢ 
ɥɢɰ ɫ ɧɨɪɦɚɥɶɧɵɦ ȺȾ. Ⱦɪɭɝɢɟ ɚɜɬɨɪɵ [24, 25] ɩɨɞ-
ɬɜɟɪɞɢɥɢ ɫɜɹɡɶ ɧɚɥɢɱɢɹ ɜ ɝɟɧɨɬɢɩɟ ɷɬɨɝɨ ɚɥɥɟɥɹ ɫ 
ɦɚɫɫɨɣ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɭ ɥɢɰ ɫ ȺȽ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨ 
ɞɚɧɧɵɦ ɪɨɫɫɢɣɫɤɢɯ ɚɜɬɨɪɨɜ [12, 26], ɧɚɥɢɱɢɟ ɚɥɥɟɥɹ 
ɋ ɹɜɥɹɟɬɫɹ ɮɚɤɬɨɪɨɦ ɪɢɫɤɚ ɪɚɡɜɢɬɢɹ ɝɢɩɟɪɬɪɨɮɢɢ 
ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɜ ɦɨɫɤɨɜɫɤɨɣ ɢ ɧɨɜɨɫɢɛɢɪɫɤɨɣ 
ɩɨɩɭɥɹɰɢɹɯ.

ǮțȑȖȜȠȓțȕȖțȜȐȩȓ ȞȓȤȓȝȠȜȞȩ 
2-ȑȜ ȠȖȝȎ
Ⱥɧɝɢɨɬɟɧɡɢɧɨɜɵɟ ɪɟɰɟɩɬɨɪɵ 2-ɝɨ ɬɢɩɚ (ȺɌ2-ɪɟ-

ɰɟɩɬɨɪɵ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɨ ɦɧɨɝɢɯ ɬɤɚɧɹɯ, ɧɨ ɩɪɟ-
ɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɦɚɬɤɟ, ɹɢɱɧɢɤɚɯ, ɝɨɥɨɜɧɨɦ ɦɨɡɝɟ, 
ɩɨɱɤɚɯ, ɦɨɡɝɨɜɨɦ ɢ ɤɨɪɤɨɜɨɦ ɫɥɨɹɯ ɧɚɞɩɨɱɟɱɧɢɤɨɜ. 
ɉɪɟɨɛɥɚɞɚɸɳɢɦɢ ɷɮɮɟɤɬɚɦɢ ɫɬɢɦɭɥɹɰɢɢ ȺɌ2-ɪɟ-
ɰɟɩɬɨɪɨɜ ɹɜɥɹɸɬɫɹ ɜɚɡɨɞɢɥɚɬɚɰɢɹ, ɩɨɜɵɲɟɧɢɟ ɧɚ-
ɬɪɢɣɭɪɟɡɚ, ɚ ɬɚɤɠɟ ɭɫɢɥɟɧɢɟ ɚɩɨɩɬɨɡɚ, ɫɞɟɪɠɢɜɚ-
ɸɳɟɝɨ ɩɪɨɥɢɮɟɪɚɬɢɜɧɵɣ ɷɮɮɟɤɬ ɫɬɢɦɭɥɹɰɢɢ ȺɌ1-
ɪɟɰɟɩɬɨɪɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɟɪɟɡ ȺɌ2-ɪɟɰɟɩɬɨɪɵ 
ɪɟɚɥɢɡɭɸɬɫɹ ɞɟɩɪɟɫɫɨɪɧɵɟ ɢ ɚɧɬɢɩɪɨɥɢɮɟɪɚɬɢɜɧɵɟ 
ɷɮɮɟɤɬɵ ɚɧɝɢɨɬɟɧɡɢɧɚ.

Ƚɟɧ AGTR2 ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɏ-ɯɪɨɦɨɫɨɦɟ. Ɋɟɝɭ-
ɥɹɬɨɪɧɚɹ ɡɨɧɚ ɬɪɚɧɫɤɪɢɩɰɢɢ ɷɬɨɝɨ ɝɟɧɚ ɧɚɯɨɞɢɬɫɹ 
ɜ ɩɪɨɦɨɬɟɪɧɨɦ ɪɟɝɢɨɧɟ ɢ ɜ ɨɛɥɚɫɬɢ ɩɟɪɜɨɝɨ ɢɧɬɪɨ-
ɧɚ. ȼ ɩɟɪɜɨɦ ɢɧɬɪɨɧɟ ɛɵɥ ɜɵɹɜɥɟɧ ɩɨɥɢɦɨɪɮɢɡɦ 
G1675A, G-ɚɥɥɟɥɶ ɤɨɬɨɪɨɝɨ, ɜɟɪɨɹɬɧɨ, ɫɜɹɡɚɧ ɫ ɭɫɢ-
ɥɟɧɢɟɦ ɬɪɚɧɫɤɪɢɩɰɢɢ ɝɟɧɚ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɫ ɭɜɟ-
ɥɢɱɟɧɢɟɦ ɷɤɫɩɪɟɫɫɢɢ ȺɌ2-ɪɟɰɟɩɬɨɪɨɜ. ɂɡɭɱɟɧɢɸ ɜɨɡ-
ɦɨɠɧɨɣ ɚɫɫɨɰɢɚɰɢɢ ɞɚɧɧɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ ɫ ɝɢɩɟɪ-
ɬɪɨɮɢɟɣ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɛɵɥɨ ɩɨɫɜɹɳɟɧɨ ɧɟɫɤɨɥɶɤɨ 
ɢɫɫɥɟɞɨɜɚɧɢɣ. R. Schmieder ɢ ɫɨɚɜɬ. [27] ɭɫɬɚɧɨɜɢɥɢ, 
ɱɬɨ ɭ ɧɨɫɢɬɟɥɟɣ G-ɚɥɥɟɥɹ ɫ ȺȽ ɦɚɫɫɚ ɦɢɨɤɚɪɞɚ ɥɟ-
ɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɧɢɠɟ, ɱɟɦ ɭ ɧɨɫɢɬɟɥɟɣ Ⱥ-ɚɥɥɟɥɹ, 
ɩɨ ɩɪɢɱɢɧɟ ɦɟɧɶɲɟɣ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ Ʌɀ. ȼ ɬɨ ɠɟ 
ɜɪɟɦɹ S. Herrmann ɢ ɫɨɚɜɬ. [28] ɧɚɛɥɸɞɚɥɢ ɛɨɥɶɲɭɸ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ G-ɚɥɥɟɥɹ ɭ ɠɢɬɟɥɟɣ ɒɨɬɥɚɧɞɢɢ 
ɛɟɡ ɗɄȽ-ɩɪɢɡɧɚɤɨɜ ɝɢɩɟɪɬɪɨɮɢɢ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ 
ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɦɭɠɱɢɧɚɦɢ ɫ ɧɚɥɢɱɢɟɦ ɝɢɩɟɪɬɪɨɮɢɢ 
ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ. ȼ ɪɚɦɤɚɯ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɩɪɨɟɤɬɚ 
EPOGH (European Project On Genes in Hypertension) 
ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫ ɭɱɚɫɬɢɟɦ 815 ɥɢɰ 

ɩɨɥɶɫɤɨɣ, ɪɨɫɫɢɣɫɤɨɣ ɢ ɢɬɚɥɶɹɧɫɤɨɣ ɩɨɩɭɥɹɰɢɣ, ɝɞɟ 
ɛɵɥɚ ɜɵɹɜɥɟɧɚ ɜɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɧɨɫɢɬɟɥɶɫɬɜɨɦ G-
ɚɥɥɟɥɹ ɝɟɧɚ AGTR2, ɭɪɨɜɧɟɦ ɧɚɬɪɢɣɭɪɟɡɚ ɢ ɢɧɞɟɤɫɨɦ 
ɦɚɫɫɵ ɦɢɨɤɚɪɞɚ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɭ ɦɭɠɱɢɧ. Ⱥɜɬɨɪɵ 
ɩɨɤɚɡɚɥɢ, ɱɬɨ ɭ ɦɭɠɱɢɧ – ɧɨɫɢɬɟɥɟɣ G-ɚɥɥɟɥɹ – ɢɧ-
ɞɟɤɫ ɦɚɫɫɵ ɦɢɨɤɚɪɞɚ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɬɟɦ ɛɨɥɶɲɟ, 
ɱɟɦ ɜɵɲɟ ɭɪɨɜɟɧɶ ɷɤɫɤɪɟɰɢɢ ɧɚɬɪɢɹ, ɢ ɧɚɩɪɨɬɢɜ, ɭ 
ɦɭɠɱɢɧ – ɧɨɫɢɬɟɥɟɣ Ⱥ-ɚɥɥɟɥɹ – ɫ ɩɨɜɵɲɟɧɢɟɦ ɭɪɨɜ-
ɧɹ ɧɚɬɪɢɣɭɪɟɡɚ ɧɚɛɥɸɞɚɟɬɫɹ ɬɟɧɞɟɧɰɢɹ ɤ ɫɧɢɠɟɧɢɸ 
ɢɧɞɟɤɫɚ ɦɚɫɫɵ ɦɢɨɤɚɪɞɚ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ. Ȼɨɥɟɟ 
ɬɨɝɨ, ɫɪɟɞɢ ɦɭɠɱɢɧ ɫɨ ɫɪɟɞɧɢɦ ɭɪɨɜɧɟɦ ɷɤɫɤɪɟɰɢɢ 
ɧɚɬɪɢɹ ɢɧɞɟɤɫ ɦɚɫɫɵ ɦɢɨɤɚɪɞɚ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɛɵɥ 
ɛɨɥɶɲɟ ɭ ɧɨɫɢɬɟɥɟɣ Ⱥ-ɚɥɥɟɥɹ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɧɨɫɢɬɟ-
ɥɹɦɢ G-ɚɥɥɟɥɹ [29]. ɍ ɠɟɧɳɢɧ ɬɚɤɨɣ ɜɡɚɢɦɨɫɜɹɡɢ 
ɜɵɹɜɥɟɧɨ ɧɟ ɛɵɥɨ, ɜɨɡɦɨɠɧɨ, ɢɡ-ɡɚ ɜɥɢɹɧɢɹ ɷɫɬɪɨɝɟ-
ɧɨɜ ɧɚ ɷɤɫɩɪɟɫɫɢɸ ȺɌ2-ɪɟɰɟɩɬɨɪɨɜ [30].

ǮșȪȒȜȟȠȓȞȜțȟȖțȠȓȠȎȕȎ
ɉɨɞ ɜɥɢɹɧɢɟɦ ɚɧɝɢɨɬɟɧɡɢɧɚ II ɜ ɤɨɪɟ ɧɚɞɩɨɱɟɱ-

ɧɢɤɨɜ ɫɢɧɬɟɡɢɪɭɟɬɫɹ ɚɥɶɞɨɫɬɟɪɨɧ – ɦɢɧɟɪɚɥɨɤɨɪɬɢ-
ɤɨɢɞɧɵɣ ɝɨɪɦɨɧ, ɪɟɝɭɥɢɪɭɸɳɢɣ ɝɨɦɟɨɫɬɚɡ ɤɚɥɢɹ ɢ 
ɧɚɬɪɢɹ, ɨɛɴɟɦ ɜɧɟɤɥɟɬɨɱɧɨɣ ɠɢɞɤɨɫɬɢ. Ⱥɥɶɞɨɫɬɟɪɨɧ 
ɫɢɧɬɟɡɢɪɭɟɬɫɹ ɢɡ ɞɟɡɨɤɫɢɤɨɪɬɢɤɨɫɬɟɪɨɧɚ ɩɨɞ ɜɥɢɹ-
ɧɢɟɦ ɚɥɶɞɨɫɬɟɪɨɧɫɢɧɬɟɬɚɡɵ. ɋɟɤɪɟɰɢɹ ɚɥɶɞɨɫɬɟɪɨɧɚ 
ɫɬɢɦɭɥɢɪɭɟɬɫɹ ɞɜɭɦɹ ɦɟɯɚɧɢɡɦɚɦɢ: ɫɧɢɠɟɧɢɟɦ ɤɨɧ-
ɰɟɧɬɪɚɰɢɢ ɢɨɧɨɜ ɧɚɬɪɢɹ ɜ ɤɪɨɜɢ ɢ ɚɤɬɢɜɚɰɢɟɣ ɊȺɋ. 
Ⱥɥɶɞɨɫɬɟɪɨɧ ɭɫɢɥɢɜɚɟɬ ɪɟɚɛɫɨɪɛɰɢɸ ɧɚɬɪɢɹ ɢ ɜɨɞɵ 
ɜ ɩɨɱɤɚɯ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɜɧɟ-
ɤɥɟɬɨɱɧɨɣ ɠɢɞɤɨɫɬɢ ɢ ɨɛɴɟɦɚ ɰɢɪɤɭɥɢɪɭɸɳɟɣ ɤɪɨ-
ɜɢ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɢɟ ɚɪɬɟɪɢɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ. Ʉɪɨ-
ɦɟ ɬɨɝɨ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɚɥɶɞɨɫɬɟɪɨɧ 
ɫɢɧɬɟɡɢɪɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɤɨɪɟ ɧɚɞɩɨɱɟɱɧɢɤɨɜ, ɧɨ ɢ ɜ 
ɦɢɨɤɚɪɞɟ, ɷɧɞɨɬɟɥɢɢ ɫɨɫɭɞɨɜ, ɬɤɚɧɢ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ 
ɢ ɨɤɚɡɵɜɚɟɬ ɫɜɨɟ ɞɟɣɫɬɜɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɦɟɫɬɟ 
ɫɢɧɬɟɡɚ. Ⱥɥɶɞɨɫɬɟɪɨɧ ɭɜɟɥɢɱɢɜɚɟɬ ɷɤɫɩɪɟɫɫɢɸ ɦɟɫ-
ɫɟɧɞɠɟɪɧɨɣ ɊɇɄ ȺɉɎ ɜ ɦɢɨɤɚɪɞɢɨɰɢɬɚɯ, ɩɨɜɵɲɚɹ 
ɥɨɤɚɥɶɧɵɣ ɫɢɧɬɟɡ ɚɧɝɢɨɬɟɧɡɢɧɚ II ɜ ɦɢɨɤɚɪɞɟ [31]. 
ɉɨɞ ɜɥɢɹɧɢɟɦ ɚɥɶɞɨɫɬɟɪɨɧɚ ɩɨɜɵɲɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ 
AGTR1 ɜ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɟ ɢ ɩɨɬɟɧɰɢɪɭ-
ɸɬɫɹ ɷɮɮɟɤɬɵ ɊȺɋ. Ɋɟɰɟɩɬɨɪɵ ɤ ɚɥɶɞɨɫɬɟɪɨɧɭ ɷɤɫ-
ɩɪɟɫɫɢɪɭɸɬɫɹ ɧɚ ɷɧɞɨɬɟɥɢɚɥɶɧɵɯ ɤɥɟɬɤɚɯ ɫɨɫɭɞɨɜ, 
ɦɢɨɤɚɪɞɢɨɰɢɬɚɯ ɢ ɮɢɛɪɨɛɥɚɫɬɚɯ ɫɟɪɞɰɚ. ȼ ɦɢɨɤɚɪɞɟ 
ɩɨɞ ɜɥɢɹɧɢɟɦ ɚɤɬɢɜɚɰɢɢ ɪɟɰɟɩɬɨɪɨɜ ɤ ɚɧɝɢɨɬɟɧɡɢɧɭ 
II ɢ ɚɥɶɞɨɫɬɟɪɨɧɭ ɪɚɡɜɢɜɚɟɬɫɹ ɢɧɬɟɪɫɬɢɰɢɚɥɶɧɵɣ ɢ 
ɩɟɪɢɜɚɫɤɭɥɹɪɧɵɣ ɮɢɛɪɨɡ [31–33].

Ƚɟɧ ɚɥɶɞɨɫɬɟɪɨɧɫɢɧɬɟɬɚɡɵ (CYP11B2) ɪɚɫɩɨɥɨ-
ɠɟɧ ɜ ɥɨɤɭɫɟ 8q22. Ɉɩɢɫɚɧɨ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ 
ɩɨɥɢɦɨɪɮɢɡɦɚ ɞɚɧɧɨɝɨ ɝɟɧɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɭɱɚɫ-
ɬɜɨɜɚɬɶ ɜ ɩɚɬɨɝɟɧɟɡɟ ȺȽ, ɨɞɧɚɤɨ ɧɚɢɛɨɥɟɟ ɢɡɭɱɟɧ 
ɩɨɥɢɦɨɪɮɢɡɦ -344ɋ/Ɍ, ɤɨɬɨɪɵɣ, ɜɟɪɨɹɬɧɨ, ɜɥɢɹɟɬ ɧɚ 
ɷɤɫɩɪɟɫɫɢɸ ɝɟɧɚ. ɂɡɭɱɟɧɢɟ ɪɨɥɢ ɷɬɨɝɨ ɩɨɥɢɦɨɪɮɧɨ-
ɝɨ ɦɚɪɤɟɪɚ ɜ ɪɚɡɜɢɬɢɢ ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɢɨɤɚɪɞɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ, ɨɞɧɚɤɨ ɪɟɡɭɥɶɬɚɬɵ, 
ɩɨɥɭɱɟɧɧɵɟ ɪɚɡɧɵɦɢ ɚɜɬɨɪɚɦɢ, ɩɪɨɬɢɜɨɪɟɱɢɜɵ. 
M. Kupari ɢ ɫɨɚɜɬ. [34] ɭɫɬɚɧɨɜɢɥɢ ɧɚɥɢɱɢɟ ɞɨɫɬɨ-
ɜɟɪɧɨɣ ɜɡɚɢɦɨɫɜɹɡɢ ɋ-ɚɥɥɟɥɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɦɚɫɫɵ 
ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ. ɂɫɫɥɟɞɨɜɚɧɢɟ, ɩɪɨɜɟɞɟɧɧɨɟ ɫɪɟɞɢ 
ɦɨɥɨɞɵɯ ɛɨɥɶɧɵɯ ɜ ɧɟɦɟɰɤɨɣ ɩɨɩɭɥɹɰɢɢ, ɩɪɨɞɟ-
ɦɨɧɫɬɪɢɪɨɜɚɥɨ, ɱɬɨ ɪɚɡɦɟɪɵ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɭ ɥɢɰ 
ɫ ɋɋ-ɝɟɧɨɬɢɩɨɦ ɛɨɥɶɲɟ ɡɚ ɫɱɟɬ ɮɨɪɦɢɪɨɜɚɧɢɹ ɷɤɫ-
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ɰɟɧɬɪɢɱɟɫɤɨɣ ɝɢɩɟɪɬɪɨɮɢɢ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ [35]. 
Ɉɞɧɚɤɨ ɜ ɛɨɥɶɲɟɣ ɜɵɛɨɪɤɟ ɷɬɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɧɟ 
ɩɨɞɬɜɟɪɞɢɥɢɫɶ [36]. ɇɚɩɪɨɬɢɜ, ɜ ɧɟɞɚɜɧɟɦ ɢɫɫɥɟɞɨɜɚ-
ɧɢɢ M. Isaji ɢ ɫɨɚɜɬ. [37] ɛɵɥɚ ɜɵɹɜɥɟɧɚ ɞɨɫɬɨɜɟɪɧɚɹ 
ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɤɨɪɪɟɥɹɰɢɹ ɦɚɫɫɵ ɦɢɨɤɚɪɞɚ ɥɟɜɨɝɨ 
ɠɟɥɭɞɨɱɤɚ ɫ 24-ɱɚɫɨɜɨɣ ɷɤɫɤɪɟɰɢɟɣ ɧɚɬɪɢɹ ɜ ɦɨɱɟ, ɤɨ-
ɬɨɪɚɹ ɧɚɛɥɸɞɚɥɚɫɶ ɬɨɥɶɤɨ ɭ ɧɨɫɢɬɟɥɟɣ ɋɋ-ɝɟɧɨɬɢɩɚ.

ǯȓȠȎ-3-ȟȡȏȨȓȒȖțȖȤȎ ȏȓșȘȎ G
G-ɛɟɥɤɢ ɫɥɭɠɚɬ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɩɨɫɪɟɞɧɢɤɨɦ 

ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɨɬ ɪɟɰɟɩɬɨɪɚ (ɜ ɬɨɦ ɱɢɫɥɟ ɨɬ 
E-ɚɞɪɟɧɨɪɟɰɟɩɬɨɪɨɜ, ɪɟɰɟɩɬɨɪɨɜ ɷɧɞɨɬɟɥɢɧɚ, ɚɧɝɢ-
ɨɬɟɧɡɢɧɚ) ɜ ɤɥɟɬɤɭ. G-ɛɟɥɨɤ ɫɨɫɬɨɢɬ ɢɡ 3 ɫɭɛɴɟɞɢɧɢɰ: 
GD, GE, GJ. ɋɬɪɭɤɬɭɪɧɵɟ ɪɚɡɥɢɱɢɹ ɫɭɛɴɟɞɢɧɢɰ ɨɛɟɫ-
ɩɟɱɢɜɚɸɬ ɫɩɟɰɢɮɢɤɭ ɮɭɧɤɰɢɢ G-ɛɟɥɤɨɜ ɜ ɪɚɡɧɵɯ 
ɬɤɚɧɹɯ ɢ ɩɪɢ ɫɬɢɦɭɥɹɰɢɢ ɪɚɡɧɵɯ ɪɟɰɟɩɬɨɪɨɜ. Ɍɚɤ, 
D-ɫɭɛɴɟɞɢɧɢɰɵ ɞɟɥɹɬɫɹ ɧɚ ɞɜɚ ɤɥɚɫɫɚ – ɫɬɢɦɭɥɢɪɭ-
ɸɳɢɟ GDs ɢ ɢɧɝɢɛɢɪɭɸɳɢɟ GDi, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ 
ɨɱɟɪɟɞɶ, ɞɟɥɹɬɫɹ ɧɚ ɩɨɞɤɥɚɫɫɵ. Ɋɚɡɧɵɦɢ ɢɫɫɥɟɞɨ-
ɜɚɬɟɥɹɦɢ ɩɨɞɬɜɟɪɠɞɟɧɚ ɫɜɹɡɶ ɩɨɥɢɦɨɪɮɢɡɦɚ ɝɟɧɚ 
GNB3, ɤɨɞɢɪɭɸɳɟɝɨ ɛɟɬɚ-3-ɫɭɛɴɟɞɢɧɢɰɭ G-ɛɟɥɤɚ, 
ɫ ȺȽ [38, 40, 41] ɢ ɝɢɩɟɪɬɪɨɮɢɟɣ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ 
[39]. Ɂɚɦɟɧɚ ɰɢɬɨɡɢɧɚ ɧɚ ɬɢɦɢɧ ɜ 825-ɣ ɩɨɡɢɰɢɢ ɝɟɧɚ 
GNB3 ɩɪɢɜɨɞɢɬ ɤ ɚɥɶɬɟɪɧɚɬɢɜɧɨɦɭ ɫɩɥɚɣɫɢɧɝɭ ɜ 
9-ɦ ɷɤɡɨɧɟ ɫ ɩɨɬɟɪɟɣ 41-ɝɨ ɧɭɤɥɟɨɬɢɞɚ. ȼɩɟɪɜɵɟ ɨɬ-
ɱɟɬɥɢɜɚɹ ɤɨɪɪɟɥɹɰɢɹ Ɍ-ɚɥɥɟɥɹ ɷɬɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ 
ɫ ȺȽ ɛɵɥɚ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ W. Siffert ɢ ɫɨɚɜɬ. 
[38] ɜ 1998 ɝɨɞɭ. ȼ 2000 ɝɨɞɭ E. Poch [39] ɜ ɫɜɨɟɦ 
ɢɫɫɥɟɞɨɜɚɧɢɢ ɧɚ ɛɨɥɶɧɵɯ ȺȽ ɩɨɤɚɡɚɥ, ɱɬɨ Ɍ-ɚɥɥɟɥɶ 
ɡɧɚɱɢɬɟɥɶɧɨ ɱɚɳɟ ɜɫɬɪɟɱɚɟɬɫɹ ɭ ɛɨɥɶɧɵɯ ɫ ɝɢɩɟɪɬɪɨ-
ɮɢɟɣ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ.

E1-ȎȒȞȓțȜȞȓȤȓȝȠȜȞȩ
ȼɥɢɹɧɢɟ ɋȺɋ ɧɚ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɭɸ ɫɢɫɬɟɦɭ 

ɨɩɨɫɪɟɞɭɟɬɫɹ ɱɟɪɟɡ ɚɞɪɟɧɨɪɟɰɟɩɬɨɪɵ – ɤɥɚɫɫ ɪɟ-
ɰɟɩɬɨɪɨɜ, ɫɨɩɪɹɠɟɧɧɵɯ ɫ G-ɛɟɥɤɚɦɢ ɢ ɚɤɬɢɜɢɪɭ-
ɟɦɵɯ ɤɚɬɟɯɨɥɚɦɢɧɚɦɢ. ɏɪɨɧɨ- ɢ ɢɧɨɬɪɨɩɧɵɣ ɷɮ-
ɮɟɤɬ ɜɥɢɹɧɢɹ ɋȺɋ ɧɚ ɫɟɪɞɰɟ ɨɩɨɫɪɟɞɭɟɬɫɹ ɱɟɪɟɡ 
E1-ɚɞɪɟɧɨɪɟɰɟɩɬɨɪɵ, ɤɨɬɨɪɵɟ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɵ ɜ ɦɢɨɤɚɪɞɟ. Ƚɟɧ E1-ɚɞɪɟɧɨɪɟɰɟɩɬɨɪɨɜ (ADRB1) 
ɥɨɤɚɥɢɡɨɜɚɧ ɧɚ 10-ɣ ɯɪɨɦɨɫɨɦɟ. Ɉɛɫɭɠɞɚɟɬɫɹ ɭɱɚɫ-
ɬɢɟ ɞɜɭɯ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɷɬɨɝɨ ɝɟɧɚ ɜ ɩɚɬɨɝɟɧɟɡɟ ȺȽ ɢ 
ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɢ ɦɢɨɤɚɪɞɚ – Gly389Arg ɢ Ser49Gly. 
ɂɧɬɟɪɟɫɧɵɟ ɞɚɧɧɵɟ ɩɨɥɭɱɟɧɵ Ʌ.Ɉ. Ɇɢɧɭɲɤɢɧɨɣ 
ɢ ɫɨɚɜɬ. [42] ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɜ 2001 ɝ. ɫɪɟɞɢ ɠɢ-
ɬɟɥɟɣ ɝ. Ɇɨɫɤɜɵ. ɍ ɛɨɥɶɧɵɯ ɫ ɤɨɧɰɟɧɬɪɢɱɟɫɤɨɣ ɢ 
ɷɤɫɰɟɧɬɪɢɱɟɫɤɨɣ ɝɢɩɟɪɬɪɨɮɢɟɣ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ 
ɛɵɥɚ ɨɬɦɟɱɟɧɚ ɞɨɫɬɨɜɟɪɧɨ ɛɨɥɶɲɚɹ ɱɚɫɬɨɬɚ ɝɟɧɨɬɢ-
ɩɚ Arg/Arg ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɨɥɶɧɵɦɢ ɫ ɧɨɪɦɚɥɶɧɨɣ 
ɝɟɨɦɟɬɪɢɟɣ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɢ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɦ 
ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ.

ȋțȒȜȠȓșȖȎșȪțȎȭ NO-ȟȖțȠȎȕȎ
Ɂɧɚɱɢɬɟɥɶɧɚɹ ɪɨɥɶ ɜ ɩɚɬɨɝɟɧɟɡɟ ȺȽ ɢ ɝɢɩɟɪɬɪɨɮɢɢ 

ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɨɬɜɨɞɢɬɫɹ ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ ɞɢɫɮɭɧ-
ɤɰɢɢ. ȼ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ȺȽ ɧɚɪɭɲɚɟɬɫɹ ɫɢɧɬɟɡ ɷɧɞɨ-
ɬɟɥɢɚɥɶɧɨɝɨ ɪɟɥɚɤɫɢɪɭɸɳɟɝɨ ɮɚɤɬɨɪɚ – ɨɤɫɢɞɚ ɚɡɨɬɚ 
NO. ȿɝɨ ɮɢɡɢɨɥɨɝɢɱɟɫɤɚɹ ɪɨɥɶ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɧɢɠɟ-
ɧɢɢ ɚɤɬɢɜɧɨɫɬɢ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ ɪɚɡɜɢɬɢɹ ȺȽ ɢ ɝɢɩɟɪ-
ɬɪɨɮɢɢ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ, ɤɚɤ ɫɨɤɪɚɬɢɬɟɥɶɧɵɣ ɬɨɧɭɫ 

ɝɥɚɞɤɨɦɵɲɟɱɧɵɯ ɤɥɟɬɨɤ ɫɨɫɭɞɨɜ ɢ ɦɢɨɤɚɪɞɢɨɰɢɬɨɜ, 
ɩɪɨɥɢɮɟɪɚɰɢɹ ɝɥɚɞɤɨɦɵɲɟɱɧɵɯ ɤɥɟɬɨɤ, ɩɨɜɵɲɟɧɧɚɹ 
ɚɤɬɢɜɧɨɫɬɶ ɚɧɝɢɨɬɟɧɡɢɧɚ II, ɩɨɜɵɲɟɧɧɚɹ ɚɝɪɟɝɚɰɢɹ 
ɬɪɨɦɛɨɰɢɬɨɜ, ɷɤɫɩɪɟɫɫɢɹ ɦɨɥɟɤɭɥ ɚɞɝɟɡɢɢ ɢ ɬ. ɞ.

ɋɢɧɬɟɡ ɨɤɫɢɞɚ ɚɡɨɬɚ ɜ ɷɧɞɨɬɟɥɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɷɧɞɨɬɟɥɢɚɥɶɧɚɹ NO-ɫɢɧɬɚɡɚ. Ƚɟɧ ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ 
NO-ɫɢɧɬɚɡɵ NOS3 ɪɚɫɩɨɥɨɠɟɧ ɜ ɥɨɤɭɫɟ 7q35-36. 
Ɉɛɧɚɪɭɠɟɧɨ ɧɟɫɤɨɥɶɤɨ ɩɨɥɢɦɨɪɮɧɵɯ ɭɱɚɫɬɤɨɜ ɝɟɧɚ 
NOS3 [43]. Ɇɢɫɫɟɧɫ-ɦɭɬɚɰɢɹ Glu298Asp ɜɵɡɵɜɚɟɬ 
ɤɨɧɮɨɪɦɚɰɢɨɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɦɨɥɟɤɭɥɵ ɷɧɞɨɬɟɥɢ-
ɚɥɶɧɨɣ NO-ɫɢɧɬɚɡɵ. ɏɨɬɹ ɧɚ ɦɨɥɟɤɭɥɹɪɧɨɦ ɭɪɨɜɧɟ ɧɟ 
ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɪɚɡɥɢɱɢɣ ɜ ɚɤɬɢɜɧɨɫɬɢ ɮɟɪɦɟɧɬɚ ɜ ɡɚ-
ɜɢɫɢɦɨɫɬɢ ɨɬ ɝɟɧɨɬɢɩɚ ɩɨ ɩɨɥɢɦɨɪɮɢɡɦɭ Glu298Asp, 
ɭ ɧɨɫɢɬɟɥɟɣ ɜɚɪɢɚɧɬɚ 298Asp ɛɵɥ ɞɨɫɬɨɜɟɪɧɨ ɡɚ-
ɪɟɝɢɫɬɪɢɪɨɜɚɧ ɛɨɥɟɟ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ eNOS [44]. 
Ʌ.Ɉ. Ɇɢɧɭɲɤɢɧɚ ɢ ɫɨɚɜɬ. [45] ɨɛɧɚɪɭɠɢɥɢ ɫɜɹɡɶ 
ɚɥɥɟɥɹ Glu298 ɫ ɝɢɩɟɪɬɪɨɮɢɟɣ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɭ 
ɛɨɥɶɧɵɯ ɫ ȺȽ. ȼ ɢɧɬɪɨɧɟ 4 ɨɛɧɚɪɭɠɟɧ ɩɨɥɢɦɨɪɮɢɡɦ 
ɬɚɧɞɟɦɧɵɯ ɩɨɜɬɨɪɨɜ ɫ ɢɡɦɟɧɹɸɳɢɦɫɹ ɱɢɫɥɨɦ ɤɨɩɢɣ 
(NOS3 4a/4b ɩɨɥɢɦɨɪɮɢɡɦ). Ⱥɥɥɟɥɶ 4ɚ ɜɤɥɸɱɚɟɬ 
4 ɩɨɜɬɨɪɚ ɩɨ 27 ɩɚɪ ɧɭɤɥɟɨɬɢɞɨɜ, ɚ ɚɥɥɟɥɶ 4b – 5 
ɩɨɜɬɨɪɨɜ ɩɨ 27 ɩɚɪ ɧɭɤɥɟɨɬɢɞɨɜ. X. Wang ɢ ɫɨɚɜɬ. [46] 
ɩɨɤɚɡɚɥɢ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɧɚ ɟɜɪɨɩɟɣɫɤɢɯ ɠɢɬɟɥɹɯ 
Ⱥɜɫɬɪɚɥɢɢ ɢ ɹɩɨɧɰɚɯ, ɱɬɨ ɭ ɝɨɦɨɡɢɝɨɬ ɩɨ ɚɥɥɟɥɸ 4ɚ 
ɭɪɨɜɟɧɶ ɨɤɫɢɞɚ ɚɡɨɬɚ ɞɨɫɬɨɜɟɪɧɨ ɜɵɲɟ, ɱɟɦ ɭ ɥɢɰ ɫ 
ɝɟɧɨɬɢɩɨɦ 4b/4b. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɹɩɨɧɫɤɨɣ ɩɨɩɭɥɹɰɢɢ ɜ 
ɝɪɭɩɩɟ ɛɨɥɶɧɵɯ ȺȽ ɢ ɝɢɩɟɪɬɪɨɮɢɟɣ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱ-
ɤɚ ɱɚɫɬɨɬɚ ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɚɥɥɟɥɹ 4ɚ ɛɵɥɚ ɞɨɫɬɨɜɟɪɧɨ 
ɜɵɲɟ, ɱɟɦ ɜ ɝɪɭɩɩɟ ɡɞɨɪɨɜɵɯ ɥɢɰ [47]. ȼ ɪɨɫɫɢɣɫɤɨɣ 
ɩɨɩɭɥɹɰɢɢ Ʌ.Ɉ. Ɇɢɧɭɲɤɢɧɚ ɢ ɫɨɚɜɬ. [45, 48] ɭɫɬɚɧɨ-
ɜɢɥɢ ɫɜɹɡɶ ɚɥɥɟɥɹ 4ɚ ɫ ɞɢɚɫɬɨɥɢɱɟɫɤɨɣ ɞɢɫɮɭɧɤɰɢɟɣ 
ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ ɢ ɪɚɡɜɢɬɢɟɦ ɝɢɩɟɪɬɪɨɮɢɢ ɥɟɜɨɝɨ 
ɠɟɥɭɞɨɱɤɚ ɭ ɛɨɥɶɧɵɯ ɫ ɚɪɬɟɪɢɚɥɶɧɨɣ ɝɢɩɟɪɬɟɧɡɢɟɣ.

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɧɚɥɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨɥɢɦɨɪɮɢɡɦ ɝɟɧɨɜ ɭɱɚɫɬɜɭɟɬ 
ɜ ɩɚɬɨɝɟɧɟɡɟ ȺȽ ɢ ɝɢɩɟɪɬɪɨɮɢɢ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ. 
Ɉɞɧɚɤɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɤɨɩɥɟɧɧɵɟ ɞɚɧɧɵɟ 
ɪɚɡɪɨɡɧɟɧɧɵ, ɱɚɫɬɨ ɩɪɨɬɢɜɨɪɟɱɢɜɵ ɢ ɧɟ ɦɨɝɭɬ ɞɚɬɶ 
ɰɟɥɨɫɬɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɪɨɥɢ ɧɚɫɥɟɞɫɬɜɟɧɧɨɫɬɢ 
ɜ ɪɚɡɜɢɬɢɢ ȺȽ ɢ ɝɢɩɟɪɬɪɨɮɢɢ ɥɟɜɨɝɨ ɠɟɥɭɞɨɱɤɚ. ɉɨ-
ɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɞɚɥɶɧɟɣɲɟɟ ɢɡɭɱɟɧɢɟ ɚɫɫɨɰɢɚɰɢɢ 
ɩɨɥɢɦɨɪɮɧɵɯ ɝɟɧɧɵɯ ɦɚɪɤɟɪɨɜ ɫ ɪɚɡɜɢɬɢɟɦ ɪɚɡɧɵɯ 
ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢɯ ɜɚɪɢɚɧɬɨɜ ȺȽ ɢ ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɟɦ 
ɦɢɨɤɚɪɞɚ. Ɇɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɞɚɥɶɧɟɣɲɟɟ 
ɢɡɭɱɟɧɢɟ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ ɭ ɛɨɥɶɧɵɯ ȺȽ 
ɩɨɡɜɨɥɢɬ ɨɛɴɹɫɧɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɬɟɱɟɧɢɹ ɡɚɛɨɥɟɜɚ-
ɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɩɨɥɨ-ɜɨɡɪɚɫɬɧɵɯ ɝɪɭɩɩɚɯ.
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ɐɟɥɶ: ɜ ɨɩɵɬɚɯ ɧɚ ɢɧɬɚɤɬɧɵɯ ɤɪɨɥɢɤɚɯ ɢ ɤɪɨɥɢɤɚɯ ɩɨɫɥɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɧɭɬɪɢɜɟɧɧɨɝɨ ɜɜɟɞɟɧɢɹ ɥɢ-
ɩɨɩɪɨɬɟɢɞɨɜ (Ʌɉ) ɜɵɹɜɢɬɶ ɧɚɥɢɱɢɟ ɩɪɢɡɧɚɤɨɜ ɩɚɬɨɚɭɬɨɤɢɧɟɡɚ ɜ ɪɚɡɜɢɬɢɢ ɢ ɩɨɞɞɟɪɠɚɧɢɢ ɝɢɩɟɪɥɢɩɨɩ-
ɪɨɬɟɢɞɟɦɢɢ (ȽɅɉ).

Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ. ɉɪɨɜɟɞɟɧɨ 3 ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɧɚ ɤɪɨɥɢɤɚɯ, ɩɨɥɭɱɚɜɲɢɯ ɜ ɬɟɱɟɧɢɟ 60 ɞɧɟɣ 
ɜɧɭɬɪɢɜɟɧɧɨ ɝɨɦɨɥɨɝɢɱɧɵɟ ɚɩɨ-ȼ-ɫɨɞɟɪɠɚɳɢɟ Ʌɉ (25–30 ɦɝ Ʌɉ ɧɚ 1 ɤɝ ɦɚɫɫɵ ɬɟɥɚ). ɂɡɭɱɚɥɨɫɶ ɫɨɨɬɜɟɬɫ-
ɬɜɢɟ ɪɚɫɱɟɬɧɵɯ ɢ ɢɫɬɢɧɧɵɯ ɜɟɥɢɱɢɧ ɜɜɟɞɟɧɧɵɯ Ʌɉ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ȽɅɉ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ 
ɜɜɟɞɟɧɢɹ Ʌɉ ɢ ɪɟɚɤɰɢɹ ɨɪɝɚɧɢɡɦɚ ɧɚ ɨɞɧɨɤɪɚɬɧɨɟ ɜɜɟɞɟɧɢɟ ɢɧɬɟɪɥɢɩɢɧɚ, ɚ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪ ɷɥɢɦɢɧɚɰɢɢ 
ɢɡ ɤɪɨɜɢ ɦɟɱɟɧɵɯ J 131 ɚɩɨ-ȼ-Ʌɉ, ɢɡɦɟɧɟɧɢɟ ɝɨɦɨɝɟɧɚɬɨɜ ɩɟɱɟɧɢ.

Ɋɟɡɭɥɶɬɚɬɵ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɭ 50% ɤɪɨɥɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ȽɅɉ ɮɚɤɬɢɱɟɫɤɢɟ ɜɟɥɢɱɢɧɵ ɜɜɟɞɟɧɧɵɯ 
ɜɧɭɬɪɢɜɟɧɧɨ Ʌɉ ɜɵɲɟ ɪɚɫɱɟɬɧɵɯ. ɍ ɤɪɨɥɢɤɨɜ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɜɜɟɞɟɧɢɹ Ʌɉ ɜɨɡɧɢɤɲɚɹ ȽɅɉ ɞɥɢɬɫɹ 
30–40 ɞɧɟɣ, ɚ ɜɜɟɞɟɧɢɟ ɢɧɬɪɚɥɢɩɢɞɚ ɢɧɞɭɰɢɪɭɟɬ ɞɥɢɬɟɥɶɧɭɸ ȽɅɉ. ɉɨɤɚɡɚɬɟɥɢ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ ɩɥɚɡ-
ɦɟɧɧɵɯ Ʌɉ ɩɪɢ ȽɅɉ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɡɚɬɪɭɞɧɟɧɢɢ ɷɥɢɦɢɧɚɰɢɢ ɢɯ ɢɡ ɤɪɨɜɢ ɢ ɧɚɤɨɩɥɟɧɢɢ ɢɯ ɜ ɩɟɱɟɧɢ.

Ɂɚɤɥɸɱɟɧɢɟ. ȼ ɪɚɡɜɢɬɢɢ ɢ ɩɨɞɞɟɪɠɚɧɢɢ ȽɅɉ ɩɪɢɫɭɬɫɬɜɭɸɬ ɦɟɯɚɧɢɡɦɵ ɩɚɬɨɚɭɬɨɤɢɧɟɡɚ.
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɉɚɬɨɚɭɬɨɤɢɧɟɡ, ɝɢɩɟɪɥɢɩɨɩɪɨɬɟɢɞɟɦɢɹ.
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The aim: to deted the presence of pathoautokinesis signs in development and maintenance of hyperlipoproteidemia 
(HLP) in experiments on intact rabbits and the rabbits after long-term intravenous injection of lipoproteids (LP).

Material and methods. 3 series of experiments on rabbits which received for 60 days intravenous homologous apo-B-
containing LP (25–30 mg LP per 1 kg of the body mass) were carried out. Correspondence of calculated and true values of 
injected LP, duration of HLP maintenance after LP injection termination and the body response to single injection of interlipin 
as well as character of elimination with J 131 apo-B-LP from blood alteration of the liver homogenates have been studied.

Results. It has been that in 50% of rabbits with experimental HLP, the true values of intravenously injected LP are 
higher than calculated ones. In rabbits after LP injection termination HLP arisen lasts for 30–40 days and intralipid 
injection induces prolonged HLP. The values of radioactivity of plasma LP in HLP testify to their diffi cult elimination 
from blood and their accumulation in the liver.

Conclusion. Mechanisns of pathoautokinesis are present in HLP development and maintenance.
Key words: pathoautokinesis, hyperlipoproteidemia.

ɋɨɝɥɚɫɧɨ ɤɥɚɫɫɢɱɟɫɤɢɦ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɩɪɟɞɫɬɚɜ-
ɥɟɧɢɹɦ, ɜɚɠɧɟɣɲɟɣ ɢ ɫɚɦɨɣ ɨɛɳɟɣ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶɸ 
ɩɚɬɨɝɟɧɟɡɚ ɛɨɥɟɡɧɢ ɥɸɛɨɝɨ ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫ-
ɫɚ ɹɜɥɹɟɬɫɹ ɩɪɢɧɰɢɩ ɫɚɦɨɪɚɡɜɢɬɢɹ ɢɥɢ ɫɚɦɨɩɨɞɞɟɪ-

ɠɚɧɢɹ (ɩɚɬɨɚɭɬɨɤɢɧɟɡɚ). ɉɨ ɦɧɟɧɢɸ ɜɵɞɚɸɳɟɝɨɫɹ 
ɩɚɬɨɥɨɝɚ ɏɏ ɜɟɤɚ ɂ.ȼ. Ⱦɚɜɵɞɨɜɫɤɨɝɨ [1], «ɷɬɨ ɡɧɚ-
ɱɢɬ, ɱɬɨ ɩɪɨɰɟɫɫ, ɨɞɧɚɠɞɵ ɜɨɡɧɢɤɧɭɜ, ɜ ɞɚɥɶɧɟɣɲɟɦ 
ɪɚɡɜɢɜɚɟɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ «ɰɟɩɧɨɫɬɢ», ɚ ɩɚɬɨɝɟɧɟɬɢ-


