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ɸʥʥʦʪʘʮʠʷ. ɿʘ ʤʠʥʫʚʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʫʯʝʥʳʝ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʚʠʪʘʤʠʥ D ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʪʝʯʝʥʠʠ ʪʘʢʦʛʦ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷ, ʢʘʢ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ,  ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʘʟʚʠʪʠʝʤ ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʄʘʩʰʪʘʙʳ ʧʨʦʙʣʝʤʳ ʦʧʨʝʜʝʣʷ-

ʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ, ʧʦʩʢʦʣʴʢʫ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D ʠ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʷʚʣʷʶʪʩʷ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʢʦʪʦʨʳʤʠ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʤʝʶʱʠʭʩʷ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ, ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʠ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʨʦʩʩʠʡʩʢʠʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʎʝʣʴ ʨʘʙʦʪʳ. ɺʳʚ̫-

ʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʛʠʧʦʚʠʪʘʤʠʥʦʟʘ D  ʠ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 

2 ʪʠʧʘ.  ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʊʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ ʥʝʜʦʩʪʘʪʦʢ ʚʠʪʘʤʠʥʘ D 

ʧʨʦʚʦʮʠʨʫʝʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʚ ʙʫʜʫʱʝʤ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ. ɺ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘʫʯʥʦʤ ʦʙʟʦʨʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʢʣʘʜʝ ʚʠʪʘʤʠʥʘ D 

ʚ ʤʝʪʘʙʦʣʠʟʤ ʛʣʶʢʦʟʳ, ʧʦʢʘʟʘʥʦ ʝʛʦ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʧʘʮʠ-

ʝʥʪʘ. ʂʨʦʤʝ ʪʦʛʦ ʦʪʦʙʨʘʞʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʦʣʠ ʛʠʧʦʚʠʪʘʤʠʥʦʟʘ D ʚ ʠʥʠʮʠʘʮʠʠ ʪʘʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʢʘʢ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. ɺʳʚʦʜʳ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʦʢʘʟʚrʘʶʱʠʭ, 

ʯʪʦ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʉɼ 2 ʪʠʧʘ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʫ ʣʶʜʝʡ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʠʪʘʤʠʥʘ D ʠ ʧʦʚʳʰʝʥʠʝ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʧʦʩʣʝʜʥʝʛʦ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʨʠʩʢʘ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝ-

ʥʠʷ, ʢʘʢ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ, ʥʘ 23%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ; ʚʠʪʘʤʠʥ D; ʵʨʛʦʢʘʣʴʮʠʬʝʨʦʣ; 25(OH)D, ʛʠʧʦʚʠʪʘʤʠ-

ʥʦʟ D, ʨʝʮʝʧʪʦʨʳ ʚʠʪʘʤʠʥʘ D 
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Abstract. Over the past decade, scientists have discovered that vitamin D is important in the prevention 

and course of such a metabolic disorder as diabetes mellitus, which is a global problem associated with the de-

velopment of vascular complications. The magnitude of the problem determines the relevance of this review, 

since vitamin D deficiency and diabetes mellitus are common conditions whose incidence, regardless of the di-

agnostic and treatment tools available, is constantly increasing. Materials and methods. The article uses modern 

and most relevant Russian and foreign sources of information. Purpose of the work is to identify the relationship 

between the level of hypovitaminosis D and the risk of complications of type 2 diabetes mellitus.  Results and 

their discussion. It is also shown that vitamin D deficiency provokes metabolic syndrome in adults, which indi-

cates the development of type 2 diabetes mellitus in the future. The presented scientific review demonstrates 

modern ideas about the contribution of vitamin D to glucose metabolism, and shows its importance in the regula-

tion of inflammatory processes in the patientôs body. In addition, modern ideas about the role of hypovitaminosis 

D in the initiation of such a condition as insulin resistance are shown. Conclusions. The results of research are 

presented proving that the risk of type 2 diabetes mellitus development is much higher in people with low vita-

min D level and that the increase of the latter concentration is associated directly with the reduction of the risk of 

type 2 diabetes mellitus by 23%. 
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ɺʚʝʜʝʥʠʝ. ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʘʪʦʣʦʛʠʡ ʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʩʪʝʤʳ ʫ ʯʝʣʦʚʝʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʤʥʦʞʝʩʪʚʦʤ ʦʩʣʦʞʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʣʝʡʦʪʨʦʧʥʦʩʪʴʶ ʵʬʬʝʢʪʦʚ 

[1]. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʪʘʢʠʝ ʩʦʩʪʦʷʥʠʷ ʢʘʢ ʉɼ ʠ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʦ ʚʩʝʤ ʤʠʨʝ, 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʦʚʳʭ, ʚʦʟʨʘʩʪʥʳʭ ʠ ʛʝʥʜʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʧʫʣʷʮʠʠ. ʆʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ 

ɺʆɿ, ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ, ʯʪʦ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʚ 2021 ʛʦʜʫ ʙʳʣ ʚʳʷʚʣʝʥ ʫ 529 ʤʠʣʣʠʦʥ ʯʝʣʦʚʝʢ ʚʦ 

ʚʩʝʤ ʤʠʨʝ, ʢ 2050 ʛʦʜʫ ʮʠʬʨʘ ʫʚʝʣʠʯʠʪʩʷ ʜʦ 1,5 ʤʠʣʣʠʘʨʜʘ ʯʝʣʦʚʝʢ [2]. ʀʤʝʥʥʦ ʜʘʥʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʢʘʢ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ, ʦʧʘʩʥʫʶ ʩʚʦʠʤʠ çʧʦʟʜʥʠʤʠè ʦʩʣʦʞʥʝ-

ʥʠʷʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʠʥʚʘʣʠʜʠʟʘʮʠʠ, ʘ ʧʦʨʦʡ ʠ ʢ ʩʤʝʨʪʠ. ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʧʦ-

ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʚʠʪʘʤʠʥʘ D ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʦʩʪʦʷʥʠʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘ-

ʙʝʪʝ 2 ʪʠʧʘ. ɺʠʪʘʤʠʥ D ʷʚʣʷʝʪʩʷ ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʤ ʚʠʪʘʤʠʥʦʤ, ʦʙʨʘʟʫʶʱʠʤʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, ʩʦʩʪʦʷʱʠʤ ʠʟ  ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣʘ, ʠʣʠ ʚʠʪʘʤʠʥʘ  D3 (ʩʦʩʪʘʚʣʷʝʪ 80-90% ʥʝ-

ʦʙʭʦʜʠʤʦʛʦ ʯʝʣʦʚʝʢʫ ʢʦʣʠʯʝʩʪʚʘ ʚʠʪʘʤʠʥʘ D, ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʩ ʨʷʜʦʤ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʘ ʠʤʝʥʥʦ  

ʣʦʩʦʩʝʤ, ʷʠʯʥʳʤ ʞʝʣʪʢʦʤ, ʩʳʨʦʤ, ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʤ ʪʫʥʮʦʤ), ʘ ʪʘʢʞʝ ʵʨʛʦʢʘʣʴʮʠʬʝʨʦʣʘ, ʠʣʠ ʚʠʪʘʤʠʥʘ 

D2 (ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ ï ʩʤʦʨʯʢʦʚ, ʙʦʨʦʚʠʢʦʚ, ʣʠʩʠʯʝʢ) [3-5]. 

ʆʢʦʣʦ 30-50% ʣʶʜʝʡ ʠʤʝʶʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D, ʯʪʦ ʧʨʠʟʥʘʥʦ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʷ. ʀʤʝʥʥʦ ʚʠʪʘʤʠʥ D ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ ʚʠʪʘʤʠʥʘ ʠ ʛʦʨʤʦʥʘ, ʥʦʨʤʘʣʠʟʫʝʪ ʚʳʨʘʙʦʪʢʫ ʠʥʩʫ-

ʣʠʥʘ ʠ ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʛʣʶʢʦʟʫ ʚ ʢʨʦʚʠ. ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʨʘʥʝʝ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʜʠʩʬʫʥʢʮʠʷ ɓ-

ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʚʳʟʚʘʥʥʘʷ ʚʦʩʧʘʣʝʥʠʝʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʭʨʦʥʠʯʝʩʢʦʛʦ ʵʥʜʦʢʨʠʥ-

ʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ï ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ.  

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʧʦʣʠʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʩʫʣʠʥʦ-

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ, ʩʥʠʞʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʥʩʫʣʠʥʘ ʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʪʝʤ, ʠ ʜʨʫʛʠʤ [6]. ʋ ʙʦʣʝʝ ʯʝʤ 

90% ʧʘʮʠʝʥʪʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʚʠʪʘʤʠʥʘ D [7]. ʇʦ ʧʨʠʯʠʥʝ ʵʪʦʛʦ ʥʝʦʙʭʦ-

ʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʤʦʨʙʠʜʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʩʘʭʘʨ-

ʥʳʤ ʜʠʘʙʝʪʦʤ ʠ ʜʝʬʠʮʠʪʦʤ ʚʠʪʘʤʠʥʘ D, ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʧʦʠʩʢʫ ʚʝʨʦʷʪʥʳʭ ʤʝ-

ʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʩʚʷʟʠ ʜʘʥʥʳʭ ʧʘʪʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʨʠʩʢʘ ʩʤʝʨʪʥʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʘʥʥʳʤʠ 

ʧʘʪʦʣʦʛʠʷʤʠ [8]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɼʝʡʩʪʚʠʝ ʚʠʪʘʤʠʥʘ D ʤʥʦʛʦʛʨʘʥʥʦ: ʦʥ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʫʩ-

ʚʦʝʥʠʠ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ, ʨʦʩʪʝ ʠ ʟʜʦʨʦʚʴʝ ʢʦʩʪʝʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ ʢʦʩʪ-

ʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʘʟʚʠʪʠʝ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʘʢ ʨʘʭʠʪ ʠ ʦʩʪʝʦʧʦʨʦʟ, ʧʫʪʝʤ ʢʦʨʨʝʢʮʠʠ ʤʠ-

ʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ. ʊʘʢʞʝ ʦʥ ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʳʰʝʯʥʳʡ ʪʦʥʫʩ, ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚ-

ʣʝʥʠʷ ʠ ʩʝʨʜʮʝʙʠʝʥʠʷ, ʚʘʞʝʥ ʜʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʦʧʪʠʤʘʣʴʥʦʡ ʩʚʝʨʪʳʚʘʝ-

ʤʦʩʪʠ ʢʨʦʚʠ,  ʩʪʠʤʫʣʠʨʫʝʪ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ, ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʩʩʪʘʥʘʚʣʝʥʠʝ 

ʟʘʱʠʪʥʳʭ ʦʙʦʣʦʯʝʢ, ʢʦʪʦʨʳʝ ʦʢʨʫʞʘʶʪ ʥʝʨʚʥʳʝ ʦʢʦʥʯʘʥʠʷ, ʙʣʦʢʠʨʫʝʪ ʨʦʩʪ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ. 

ʄʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚʠʪʘʤʠʥʘ D. ɺ ʩʦʩʪʘʚ ʚʠʪʘʤʠʥʘ D ʚʭʦʜʠʪ ʰʝʩʪʴ ʩʪʝʨʠʥʦʚ (ʚʠʪʘʤʠʥʳ 

D1, D2, D3, D4, D5, D6). ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʷʚʣʷʶʪʩʷ ʜʚʝ ʠʟ ʥʠʭ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʥʝʘʢʪʠʚʥʳʝ ʬʦʨʤʳ: ʚʠʪʘʤʠʥ D2 (ʵʨʛʦʢʘʣʴʮʠʬʝʨʦʣ), ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥ D3 (ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣ), 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʭʦʞʠʤʠ ʧʦ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʠʤʝʶʱʠʤʠ ʧʦʭʦʞʠʝ ʵʪʘʧʳ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʢʦʞʝ, 

ʧʝʯʝʥʠ ʠ ʧʦʯʢʘʭ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʤʘʪʠʯʝ-

ʩʢʠʝ ʢʣʝʪʢʠ ʯʝʣʦʚʝʢʘ. ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʚʠʪʘʤʠʥʘ D ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʠʟʤʝʨʝʥʠʠ 25-

ʛʠʜʨʦʢʩʠʚʠʪʘʤʠʥʘ D3 ʠ ʝʛʦ ʧʨʝʚʨʘʱʝʥʠʝ ʚ ʘʢʪʠʚʥʫʶ ʬʦʨʤʫ, ʘ ʠʤʝʥʥʦ 1Ŭ,25-ʜʠʛʠʜʨʦʢʩʠʚʠʪʘʤʠʥ D3. ɺ 

ʢʦʞʝ 7-ʜʝʛʠʜʨʦʭʦʣʝʩʪʝʨʠʥ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʝ-ʚʠʪʘʤʠʥ D3, ʘ ʟʘʪʝʤ ʫʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʚʠʪʘʤʠʥ 

D3, ʚʳʩʚʦʙʦʞʜʘʶʱʠʡʩʷ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʚ ʢʨʦʚʝʥʦʩʥʦʝ ʨʫʩʣʦ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʠʪʘʤʠʥ D2 ʠ D3 ʠʟ ʧʠʱʠ ʠ 

ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʧʦʩʪʫʧʘʶʪ ʠʟ ʧʨʦʩʚʝʪʘ ʢʠʰʝʯʥʠʢʘ. ɿʘʪʝʤ ʚʝʩʴ ʮʠʨʢʫʣʠʨʫʶʱʠʡ ʚʠʪʘʤʠʥ D ʧʦʧʘʜʘʝʪ ʚ 

ʧʝʯʝʥʴ, ʛʜʝ ʦʥ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʤʝʪʘʙʦʣʠʪ 25(OH)D, ʢʦʪʦʨʳʡ ʧʦʧʘʜʘʝʪ ʚ ʧʦʯʢʠ ʠ ʧʝʨʝʭʦʜʠʪ ʚ 

1,25(OH)2D, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʤʝʪʘʙʦʣʠʪʦʤ, ʧʨʝʚʳʰʘʶʱʠʤ ʘʢʪʠʚʥʦʩʪʴ 

25(OH)D ʚ 100 ʨʘʟ [9]. ʆʥ ʠʟʚʝʩʪʝʥ ʪʘʢʞʝ ʢʘʢ ʢʘʣʴʮʠʪʨʠʦʣ, ʩʠʥʪʝʟʠʨʫʶʱʠʡʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʢʘʥʘʣʴʮʘʭ ʧʦʯʝʢ, ʥʦ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʢʣʝʪʦʢ, ʵʢʩʧʨʝʩʩʠ-

ʨʫʶʱʠʭ CYP27B1. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʫʨʦʚʥʷ ʚʠʪʘʤʠʥʘ D ʚ ʦʨʛʘʥʠʟʤʝ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ ʧʨʦʠʟʚʦ-

ʜʷʪ  ʦʧʨʝʜʝʣʝʥʠʝ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 25(OH)D, ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ ʢʦʪʦʨʦʛʦ ʙʦʣʝʝ ʜʣʠʥʥʳʡ, ʯʝʤ ʫ  

1,25(OH)2D, ʘ ʪʘʢʞʝ ʪʝʭʥʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʛʦʨʘʟʜʦ ʣʝʛʯʝ [10]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʥʥʦ 

25(ʆʅ)D ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʬʦʨʤʦʡ ʚʠʪʘʤʠʥʘ D, ʘ 1,25(ʆʅ)2D ï ʝʛʦ ʛʦʨʤʦʥʘʣʴʥʦʡ ʬʦʨʤʦʡ, ʢʦʪʦʨʘʷ 

ʧʦ ʤʝʭʘʥʠʟʤʫ ʜʝʡʩʪʚʠʷ ʧʦʜʦʙʥʘ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʪʘʤʠʥʘ D ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʫʛʣʝʚʦʜʦʚ. ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 2 ʪʠʧʘ ʷʚ-

ʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʞʠʨʝʥʠʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ, ʚʳʨʘʞʝʥʥʦʡ ʧʨʠ  ʧʨʠ ʘʙʜʦʤʠʥʘʣʴʥʦʤ ʦʞʠʨʝʥʠʠ, ʜʠʩʣʠ-

ʧʠʜʝʤʠʝʡ, ʣʝʧʪʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʝʪ ʯʫʚʩʪʚʘ ʥʘʩʳʱʝʥʠʷ ʧʦʩʣʝ ʧʨʠʝʤʘ ʧʠʱʠ (ʣʝʧʪʠʥ 

ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʘʜʠʧʦʮʠʪʘʤʠ), ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʝʡ, ʛʨʝʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʫ ʧʘʮʠʝʥʪʦʚ ʥʝ 




