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Pe3iome. B amOynaTopHBIX yCIIOBHSIX IPOBEACHA OIleHKa ypoBHs BuTaMuHa D — 25(OH)D B niazme
KpOBH y TAIMEHTOB C OXupeHueM U caxapHbiM nuaberom (C/]) 2 Ttuma. BeisBneHa BbICOKas
pacnpocTtpanéHHOCTh runoButamMuuo3a D (25(OH)D<30 ur/min) y 100% o6cnenoBaHHBIX MAIMEHTOB KaK
c oxupenueM T1ak u ¢ C/] 2 tuma. Ypoenr 25(OH)D umen oOpaTHyi0 KOPPEISILMOHHYIO CBS3b C
IMKUpOBaHHBIM TeMornoouHoMm (HbAlc) y maumentoB ¢ C/l 2 Tuma, 4to ompeaemsieT MpakTUYecKoe
3HaUEHHE KOPPEKLUH TMMOBUTaMHHO3a D [uis ynmydmenus mukeMudeckoro npoduis npu C/I.

KuroueBsble c1oBa: oxxupeHue, caxapHeiii quabdet, Butamud D, HbAlc.

Resume. In an outpatient setting, the level of vitamin D — 25(OH)D in the blood plasma was
assessed in patients with obesity and type 2 diabetes mellitus (DM). A high prevalence of hypovitaminosis
D (25(OH)D<30 ng/ml) was revealed in 100% of the examined patients with both obesity and type 2 DM.
The level of 25(OH)D had an inverse correlation with glycated hemoglobin (HbAlc¢) in patients with type
2 diabetes, which determines the practical significance of correcting hypovitaminosis D to improve the
glycemic profile in diabetes.

Keywords: obesity, diabetes mellitus, vitamin D, HbAlc.

Relevance. Type 2 DM is a significant medical and social problem due to the
widespread prevalence of the disease and the high incidence of mortality and disability due
to macro- and microvascular complications of diabetes. The number of patients with type 2
DM continues to increase. Obesity is one of the main risk factors for the development of
type 2 DM.

At the same time, vitamin D deficiency and insufficiency is a global health problem
that affects a huge number of children and adults every year. The impact of vitamin D
deficiency cannot be underestimated. Many researchers note the connection between
vitamin D deficiency/insufficiency and an increased risk of developing a number of diseases
of both the musculoskeletal system (osteoporosis, sarcopenia) and metabolic disorders -
obesity, diabetes mellitus [2].

Vitamin D deficiency is highly prevalent in individuals with type 2 DM and obesity,
with studies showing strong correlations between these conditions. Among type 2 DM
patients, 53.1 % were vitamin D deficient in a the study, with obesity exacerbating this
deficiency 46.9% of obese participants had insufficient levels. Obesity independently
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increases vitamin D deficiency risk, with a 35% higher prevalence in obese individuals
compared to healthy-weight populations [ 3,10].

Severely obese children show a 49% deficiency rate, rising to 87% in African-
American children [9]. This deficiency is linked to insulin resistance, with low vitamin D
levels correlating with elevated glucose levels and reduced insulin sensitivity [4,10]. Key
factors include limited sun exposure, demographic variables (age, gender), and adiposity-
related mechanisms that sequester vitamin D[5,6, 9]. Studies recommend routine screening,
supplementation, and lifestyle modifications (diet, exercise) to mitigate deficiency-related
complications in these populations[4, 5, 8].

Diabetes mellitus is closely tied to vitamin D status, with studies indicating a high
prevalence of deficiency in both type 1 and type 2 diabetes patients. Insulin resistance, innate
immune dysfunction, and systemic inflammation common in diabetes may be exacerbated
by low vitamin D levels [5, 6].

There are mechanisms linking Vitamin D, Obesity, and Diabetes which includes,
Insulin sensitivity where Vitamin D may enhance insulin sensitivity by modulating calcium
metabolism and influencing the secretion of insulin by pancreatic beta cells. Studies have
identified VDR 1in pancreatic tissues, suggesting that vitamin D may directly influence
insulin production [2, 7].

Inflammation is the next mechanism of where Vitamin D possesses anti-inflammatory
properties that can counteract the infiltration of macrophages into adipose tissue, a common
feature of obesity. By reducing systemic inflammation, vitamin D may further improve
insulin action. Adipokines and Metabolism is one of another factors, Adipocytes produce
bioactive substances known as adipokines, which include leptin and adiponectin. Vitamin D
may influence adipokine secretion, thereby affecting energy metabolism and insulin
sensitivity. Low levels of adiponectin (linked with obesity) have been associated with
vitamin D deficiency, suggesting a crucial regulatory role [7, 3, 10].

Thus, according to research, vitamin D has pleiotropic effects, regulates insulin
secretion in B-cells of the pancreas, and with its deficiency, the number of insulin receptors
decreases, the activity of glucose transport proteins and PPAR-receptors decreases, insulin
resistance, prediabetes and DM develop [5, 10].

Thus, the current worldwide epidemic of diabetes and obesity is a serious health
problem due to the high toll of vascular complications. Vitamin D deficiency, as an emerging
epidemic, affects the pathophysiology of diabetes and obesity through various mechanisms,
which determined the relevance of the study on the prevalence of hypovitaminosis D.

Purpose: to assess the prevalence of vitamin D insufficiency/deficiency in
individuals with obesity and diabetes mellitus type 2.

Materials and methods. The study involved 32 patients: group 1 — 46,9% (n=15)
with obesity and group 2 — 53,1% (n=17) with DM type 2. The average age in this groups
were 65 (50; 77) and 68 (63; 71) respectively, (p>0.05). The data were subjected to analysis
using the 4D client software provided by the State Healthcare Institution «Grodno City
Polyclinic No. 6». The following parameters were examined: creatinine, triglycerides (TG),
cholesterol (CH), glycated hemoglobin (HbAlc), blood pressure (BP), body mass index
(BMI), and vitamin D level (25(OH)D). The vitamin D status was assessed by the level of
25(OH)D in blood plasma: the optimal level of vitamin D as 25(OH)D > 30 ng/ml;
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insufficiency is 29-20 ng/ml; deficiency is <20 ng/ml. Statistical analyses were conducted
using the "STATISTICA 10.0" software.

Results and their discussion. The laboratory and anthropometric data of patients in
groups 1 and 2 are presented in Table 1.

Tbl. 1. Laboratory and anthropometric data indicators

Indicators and  units of Group 1 Group 2
measurement (n=15) (n=17)
Age, years 65 (50; 77) 68 (63;71)
BMI, kg/m?, 34,2 (31,2; 35,9)* 30,1 (28,8; 31,2)
Systolic BP, mm Hg 130 (130; 130) 130 (120; 130)
Diastolic BP, mm Hg 80 (80; 80) 80 (80; 80)
25(0OH) D, ng/ml 14,22 (10,04; 18,8) 14,32 (11,8; 20,31)
HbAlc, % 5,1 (5,1;5,1) 6,7 (6,5; 8)*
BGL, mmol/l 5(4,7;5,2) 7,3 (6,2; 8,3)*
GFR, ml/min/1,73m? 62,2 (51,7; 72,6) 70 (53,9; 80,7)
Creatinine, pmol/l 81 (74; 93) 83 (70; 93)
Urea, umol/l 5,4 (4,8; 6,7) 6 (4,5; 8,6)
Cholesterol, pmol/l 5,8 (4,7; 6,6) 5,8(4,4;6,5)

Triglyceride, pmol/l

1,96 (1,52/2,21)

2,09 (1,37; 2,37)

* —significant differences between groups 1 and 2 (p<0,05).

As follows from the data presented in Table 1, BMI was higher in group 1 if compared
to group 2 (34,2 kg/m2 vs 30,1 (28,8; 31,2) kg/m?, p=0,01). HbAlc, BGL was higher in
group 2 if compared to group 1 (p<0,05). The analyzed groups of patients had not differences
in age, BP, creatinine, CH, or TG (p>0,05).

The level of 25(OH)D in the blood plasma of patients in group 1 was 14.2 (10.0; 18.8)
ng/ml with vitamin D insufficiency in 20% (n=3) and deficiency in 80% (n=12) of patients
with obesity. While in group 2, the level of 25(OH)D was 14,3 (11,8; 20,3) ng/ml, with
vitamin D insufficiency in 29,4% (n=5) and deficiency in 70,6% (n=12) of patients.

The level of 25(OH)D was not found to be within the normal range in the blood plasma
of patients from either group. There were no significant differences observed in 25(OH)D
levels among the participants, nor was there a notable difference in the ratio of vitamin D
deficiency to insufficiency (p>0.05).

We found a negative relationship between 25(OH)D levels and HbAlc (R =-0,50,
p=0,04) in group 2, as well as a positive relationship between HbA1c levels and TG (R=0,61,
p=0,01), TC (R=0,53, p=0,03) and glucose levels (R=0,55, p=0.02). The data we obtained
on the relationship between vitamin D levels and HbA1c are consistent with other studies.
Thus, according to the results of studies by Alharazy S. et al., and Patel, D. et al., low
25(OH)D values were associated with an increase in such markers of diabetes as HbAlc,
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HOMA-IR, and a decrease in insulin sensitivity [1, 4], and vitamin D deficiency is more
common in patients with uncontrolled diabetes [4].

Conclusion. The study revealed a significant prevalence of vitamin D insufficiency and
deficiency (100%) among patients with obesity and DM type 2. The level of 25(OH)D had
an inverse correlation with HbAIc in patients with type 2 DM. These results indicate that it
1s possible to enhance glycemic management and regulate the metabolic syndrome through
the normalization and correction of vitamin D levels control in this category of patients.
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