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Abstract: The article examines the clinical and laboratory features of serum calcium and vitamin D
levels in patients with diabetes mellitus and analyze their association with metabolic disturbances.
The study included 30 patients with confirmed diabetes mellitus treated in the endocrinology
department. Serum calcium and 25-hydroxyvitamin D [25(OH)D] levels were measured. Clinical
and biochemical data were analyzed using comparative statistical methods. A high prevalence of
vitamin D deficiency was observed among patients. Alterations in calcium levels were also detected,
with variations depending on gender and type of diabetes.Vitamin D deficiency and calcium
imbalance may contribute to insulin resistance and impaired glucose metabolism. Monitoring and
correction of these parameters are essential for improving patient outcomes.
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1. Introduction

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by persistent
hyperglycemia resulting from defects in insulin secretion, insulin action, or both. It is one
of the most significant global health challenges, with rapidly increasing prevalence
worldwide.In recent years, increasing attention has been paid to the role of micronutrients,
particularly vitamin D and calcium, in the pathogenesis of diabetes mellitus. Vitamin D is
traditionally known for its role in bone metabolism; however, emerging evidence suggests
that it also plays a crucial role in glucose homeostasis and insulin function [1-10].

Vitamin D receptors (VDR) are widely expressed in pancreatic (3-cells, skeletal
muscle, and adipose tissue, indicating its involvement in metabolic regulation. Vitamin D
influences insulin secretion through modulation of intracellular calcium levels and
enhances insulin sensitivity by regulating gene expression [11-15].

Calcium, in turn, is essential for insulin-mediated intracellular processes. It acts as a
second messenger in insulin secretion and is necessary for proper functioning of pancreatic
[3-cells. Disturbances in calcium homeostasis may impair insulin release and contribute to
the development of insulin resistance.

Epidemiological studies have demonstrated a strong association between low
vitamin D levels and increased risk of type 2 diabetes mellitus. Furthermore, vitamin D
deficiency has been linked to chronic inflammation, which is a key factor in the
development of insulin resistance [16-20].
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Given these findings, assessing calcium and vitamin D levels in diabetic patients is
of great clinical importance, particularly for optimizing treatment strategies and
preventing complications.

Objective. To assess serum calcium and vitamin D levels in patients with diabetes
mellitus and determine their relationship with disease characteristics.

2. Materials and Methods

The study was conducted in January 2026 at the endocrinology department of
Tashkent State Medical University.

Study Population. A total of 30 patients diagnosed with diabetes mellitus were
included in the study [21-25].

Inclusion criteria:
e confirmed diagnosis of diabetes mellitus
e inpatient treatment
e availability of laboratory data

Methods. The following parameters were analyzed:
e serum total calcium
e serum 25(0OH) vitamin D
e creatinine and urea levels
e clinical history

Blood samples were collected under standard conditions. Vitamin D levels were
measured as 25(OH)D, which is the most reliable marker of vitamin D status.

Statistical Analysis. Descriptive and comparative statistical methods were used.
Mean values and variability indicators were calculated. Differences between groups were
analyzed depending on gender and type of diabetes.

3. Results

General Characteristics

The study included 30 patients with diabetes mellitus, both male and female.
Patients had varying durations and types of diabetes [26-30].

gender distribution type of diabetes

Figure 1. Study Sample: Patients with Diabetes Mellitus

Vitamin D Levels. A significant proportion of patients demonstrated vitamin D
deficiency or insufficiency.

Key observations:
e reduced levels of 25(OH)D in most patients
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e more pronounced deficiency in patients with type 2 diabetes
o slightly lower levels observed in female patients

Average level of vitamin D in different types of diabetes mellitus in men and
women.
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Figure 2. Vitamin D Levels
Calcium Levels
Serum calcium levels showed variability:
e some patients had values at the lower limit of normal
e fluctuations were observed depending on disease severity

Average level of calcium in different types of diabetes mellitus in
men and women.
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Figure 3. Calcium Levels

Renal Function Indicators. Creatinine and urea levels were evaluated to assess
kidney function, as diabetic nephropathy may affect calcium and vitamin D metabolism.
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Creatinine and urea levels
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Figure 4. Renal Function Indicators

4. Discussion
The results of this study confirm the growing body of evidence suggesting a
significant role of vitamin D and calcium in the pathophysiology of diabetes mellitus [31-
36].
Role of Vitamin D in Diabetes. Vitamin D affects glucose metabolism through
several mechanisms:
e Insulin Secretion. Vitamin D regulates calcium flux in pancreatic [3-cells, which is
essential for insulin exocytosis.
e Insulin Sensitivity. Vitamin D enhances insulin receptor expression and improves
glucose uptake in peripheral tissues.
¢ Inflammation reduction. Chronic low-grade inflammation is a hallmark of type 2
diabetes. Vitamin D has immunomodulatory effects that reduce inflammatory
cytokines.
¢ Gene regulation. Vitamin D influences genes involved in glucose metabolism via
VDR-mediated transcriptional activity.
Role of Calcium. Calcium plays a key role in intracellular signaling pathways.
Adequate calcium levels are necessary for:
e insulin release
e enzyme activation
e maintenance of cellular homeostasis
Hypocalcemia or fluctuations in calcium levels may impair (3-cell function and
worsen glycemic control.
Clinical Implications. The findings suggest that:
e vitamin D deficiency is highly prevalent in diabetic patients
e calcium imbalance may exacerbate metabolic disturbances
e combined assessment of these parameters should be included in routine evaluation
Correction of vitamin D deficiency may improve insulin sensitivity and glycemic
control, although further large-scale studies are needed [37-44].

5. Conclusion

The study demonstrates that patients with diabetes mellitus frequently exhibit
vitamin D deficiency and alterations in calcium levels. These disturbances may contribute
to impaired insulin function and metabolic imbalance.

1. Vitamin D deficiency is common among patients with diabetes mellitus.
2. Calcium levels vary and may influence disease progression.
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3. Vitamin D and calcium play important roles in insulin secretion and sensitivity.
4. Monitoring these parameters is essential for comprehensive diabetes manag
ement.

REFERENCES
[1] L. I. Dedov and M. V. Shestakova, Saharnyy diabet. Moscow, Russia: GEOTAR-Media, 2016.
[2] M. L. Balabolkin, Endokrinologiya. Moscow, Russia: Meditsina, 2018.
[3] G. A. Melnichenko, Endokrinologiya. Moscow, Russia, 2019.
[4] V. V. Fadeyev, Klinicheskaya endokrinologiya. Moscow, Russia, 2020.
[5] A. A. Baranov, Metabolicheskie zabolevaniya. Saint Petersburg, Russia, 2017.
[6] E. A. Troshina, Vitamin D i zdorovye. Moscow, Russia, 2018.
[7] A. V. Smirnov, Biokhimiya obmena veshchestv. Moscow, Russia, 2016.
[8] N. N. Ivanova, Narusheniya mineralnogo obmena. Moscow, Russia, 2019.
[9] S. 1. Kuznetsov, Gormonalnaya regulyatsiya. Saint Petersburg, Russia, 2020.
[10] V. N. Orlov, Klinicheskaya biokhimiya. Moscow, Russia, 2017.
[11] L. A. Petrova, Sakharnyy diabet i oslozhneniya. Moscow, Russia, 2018.
[12] O. A. Gromova, Vitamin D. Moscow, Russia, 2017.
[13] Yu. M. Zakharov, Mineralnyy obmen. Moscow, Russia, 2019.
[14] T. I. Volkova, Endokrinnye zabolevaniya. Saint Petersburg, Russia, 2018.
[15] V. V. Belyaev, Diabetologiya. Moscow, Russia, 2020.
[16] N. S. Pavlova, Metabolizm kaltsiya. Saint Petersburg, Russia, 2017.
[17] E. V. Romanova, Insulinorezistentnost. Moscow, Russia, 2019.
[18] D. A. Nikolaev, Endokrinnye narusheniya. Moscow, Russia, 2018.
[19] S. V. Frolov, Klinicheskie issledovaniya. Moscow, Russia, 2020.
[20] A. G. Pittas et al., “Vitamin D and diabetes,” | Clin Endocrinol Metab, pp. 2017-2029, 2007.
[21] M. F. Holick, “Vitamin D deficiency,” New England Journal of Medicine, pp. 266-281, 2007.
[22] X. Lei et al., “Vitamin D and insulin resistance,” Scientific Reports, 2023.
[23] K. C. Chiu et al., “Hypovitaminosis D,” American Journal of Clinical Nutrition, 2004.
[24] S. Kayaniyil et al., “Vitamin D and insulin sensitivity,” Diabetes Care, 2010.
[25] G. Muscogiuri, “Vitamin D and diabetes,” European Journal of Clinical Nutrition, 2019.
[26] J. Mitri, “Vitamin D and diabetes,” Current Diabetes Reports, 2011.
[27] A. G. Pittas et al., “Calcium and glucose metabolism,” JCEM, 2007.
[28]J. A. Alvarez, “Vitamin D and insulin secretion,” Endocrine Reviews, 2014.
[29] Y. Song, “Calcium intake and diabetes risk,” Diabetes Care, 2013.
[30] B. J. Boucher, “Vitamin D and diabetes,” Diabetologia, 2012.
[31] N. G. Forouhi, “Vitamin D and risk,” Lancet, 2008.
[32] A. G. Pittas et al., “Vitamin D supplementation,” Diabetes Care, 2012.
[33] C. Dalgard, “Vitamin D and glucose metabolism,” Diabetologia, 2011.
[34] R. Scragg, “Vitamin D and diabetes risk,” Diabetes Research and Clinical Practice, 2014.
[35] S. Afzal, “Vitamin D levels,” BM], 2013.
[36] A. W. Norman, “Vitamin D physiology,” American Journal of Clinical Nutrition, 2008.
[37] C.]J. Rosen, “Vitamin D and endocrine system,” Endocrine Reviews, 2012.

[38] X. Palomer, “Vitamin D in metabolic syndrome,” Cardiovascular Diabetology, 2008.

Central Asian Journal of Medical and Natural Science 2026, 7(3), 198-203. https://cajmns.centralasianstudies.org/index.php/CAJMNS



203

[39] A. G. Pittas et al., “Vitamin D and inflammation,” Diabetes Care, 2010.

[40] E. B. Hu, “Nutrition and diabetes,” New England Journal of Medicine, 2001.
[41] B. Dawson-Hughes, “Calcium metabolism,” Osteoporosis International, 2005.
[42] B. Maestro, “Vitamin D receptor,” Endocrinology, 2003.

[43] C. Mathieu, “Vitamin D and immune system,” Diabetologia, 2005.

[44] V. Contreras-Bolivar et al., “Vitamin D mechanisms,” Nutrients, 2020.

Central Asian Journal of Medical and Natural Science 2026, 7(3), 198-203. https://cajmns.centralasianstudies.org/index.php/CAJMNS



