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Role of vitamin D on blood sugar level in diabetic patients
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Abstract

Background: Vitamin D3 has been linked to everything as cancer, diabetes mellitus heart disease etc. One important function of
vitamin D is on the beta cells of pancreas that secretes insulin. In cases of deficiency of vitamin D there is not only a decreased
secretion of insulin but also increased insulin resistance as proved by various studies. Studies have also shown that treatment of
vitamin D deficiency delays the development of insulin resistance & so diabetes mellitus.

Methods: Our objective was to examine the association of serum 25-hydroxyvitamin D levels with type 2 diabetes mellitus &
effects of vitamin D on it. Analysis were carried out on 200 patients (120 men & 80 women) aged about 35 or above conducted for
1 year in 2014. Diabetes mellitus was defined as fasting plasma glucose > 126mg% or current use of oral hypoglycaemic agents or
insulin.

Results: Compared to individuals with a sufficient serum 25(OH)D concentration >75nmol/L, the observed values are divided into
4 groups severe (<25nmol/L), mild (25 to <50 nmol/L), moderate (50 to<75nmol/L) & normal >75nmol/L. The enrolled patients
were investigated for blood sugars, vitamin D levels, lipid profiles & HbA1C status at baseline & at the end of 1 year.
Conclusion: Correction of vitamin D deficiency postpones the development of insulin resistance & thus diabetes mellitus & also

improves glycemic control.
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Introduction

A traditional role of vitamin D is promoting calcium
& phosphate absorption in the intestine. It maintains
adequate concentrations of calcium & phosphate in the
circulation & enables normal mineralization of bone by
providing these minerals to bone-forming sites.
Accordingly, vitamin D deficiency is closely associated
with metabolic bone diseases such as rickets in children
& osteomalacia in adults. The non-skeletal action of
vitamin D are also drawing interest, as it was discovered
that most cells of the body have the vitamin D receptors
(VDR) & some of them also have the enzyme 25-
hydroxyvitamin ~ [25(OH)D]  -lalpha-hyclroxylase,
which converts the primary form of vitamin D to an
active form. One of the non-skeletal actions under my
investigation is a role of vitamin D in glucose
metabolism. Animal & in vitro studies have provided
evidence that vitamin D may play a role in glucose
homeostasis through its effects on insulin secretion &
insulin sensitivity. Previous observational studies have
reported an inverse association between vitamin D status
& risk of diabetes mellitus in Arab, Americans &
Canadians.

Aims & Objective

We study the association between the serum
25(0OH)D level & the prevalence of type 2 diabetes
mellitus & effect of treatment with vitamin D on type 2
diabetes mellitus.

Materials & Methods

The 200 patients aged 35 years or older were
selected from the outdoor in Anugrah Narayan Medical
College & Hospital over a period of 1 year starting from
January 2014 to December 2014. They were tested for
fasting glucose, Total & HDL cholesterol, 25(OH)D
levels & HbA1C at baseline & at the end of 1 year. All
participants in this study signed an informed consent
form. Diabetes mellitus was defined as fasting glucose
more than or equal to 126 mg% or current use of an oral
hypoglycaemic agents or insulin for glucose, control.
The BMI cut off values for overweight & obesity were
23 & 25 kg/m2, respectively. Patients are divided into
two groups. One group was treated with vitamin D in
addition to dietary modifications & or anti-diabetic
drugs. Other group was treated with only dietary changes
&anti-diabetic drugs.

Observations

1. The age of participants was 50+15 in men & 52+15
in women. Participants with <25nmol/L of serum
25(0OH)D accounted for 30% of study population
(60), 25 to < 50 nmol/L for 40% (80), 50 to
<75nmol/L for 20% (40) & >75nmol/L for 10%
(20).
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2. The average HbAL1C (9%) at baseline was higher in
patients with severe vitamin deficiency with <25
nmol/L of 25(OH)D, compared to those with levels
of 25(OH)D was 25 to 50nmol/L (8%). The average
HbAIC was 7.5% in patients with 25(OH)D levels
50 to <75nmol/L & the HbAL1C was <6% with
25(0OH)D level >75nmol/L.

3. Atthe end of 1 year patients who were treated with
vitamin D showed significant reduction in HbA1C
values (1-1.5%) as compared to those who are not
on vitamin D supplementation (0.5-0.8%).

Table 1: Characteristics of study participants

<25 25-49.99 50-74.99 >75
Total 60 80 40 20
Age(average) 48 46 50 55
Men 35 45 25 15
Women 25 35 15 5
Smoker 32 40 22 9
Regular walking 45 70 30 16
Diabetes mellitus 2 All All All All
Waist 80 80 82 82
circumference (cm)
BMI kg/m? 23.3 23.6 23.7 23.1
Blood pressure (mm 160/84 130/85 150/90 130/88
of Hg)
Fasting blood | 160+10mg% | 150+10mg% | 135+10mg% | 162+10mg%
glucose
Serum triglyceride 245+10mg% | 350+10mg% | 300+10mg% | 165+10mg%

Serum 25(OH)D level in nmol/L

Discussions

In this study, we demonstrated that low vitamin D
status was associated with an increased risk of diabetes
mellitus. Although several observational studies have
reported an inverse association between vitamin D level
& the risk of diabetes mellitus. Regarding the association
between vitamin D level & the risk of metabolic
syndrome in Asians, Lu et al, reported that a low serum
25(0OH)D level is significantly associated with a high
risk of metabolic syndrome in Chinese people between
50 & 70 years of age. They also noted serum 25(OH)D
level was inversely associated with insulin resistance in
overweight & obese Chinese people (BMI > 24kg/m?),
but not in their normal-weight counterparts, which is
consistent with our result. Vitamin D may play an
important role in glucose homeostasis in overweight &
obese individuals who already have some degree of
insulin resistance.

Potential mechanisms for the effects of vitamin D
on glucose homeostasis have been suggested based on
the findings from animal & in vitro studies. It appears
that vitamin D may play a role in both insulin secretion
& insulin resistance. Vitamin D deficiency predisposes
individuals to both Type 1 & Type 2 diabetes mellitus &
receptors for its active form are found in both pancreatic
beta cells, immune cells & skeletal muscles & the
activating enzyme, 25(0OH)D-1 alpha-hydroxylase, is
expressed in pancreatic beta cells. Vitamin D may
directly induce insulin secretion by binding to vitamin D
receptors on beta cells, or it may indirectly affect beta

cell function by regulating extracellular calcium level &
calcium flux through beta cells. Vitamin D stimulates the
expression of insulin receptor & enhances insulin
responsiveness for glucose transport in cells. It also
indirectly affects insulin sensitivity in tissues such as
skeletal muscle & fat by regulating extracellular calcium
level & ensuring adequate intracellular, cytosolic
calcium pool. The most advantageous serum levels of
25(0OH)D begins at 75 nmol/L & the optimal level
ranged between 90 & 100 nmol/L. Based on this
findings, it is recommended that the vitamin D intake in
adults should be >10001U/ d. In the present study, the
risk of having diabetes mellitus was higher in
participants with low serum 25(0OH)D levels compared
with those with a sufficient serum 25(OH)D
concentration >75 nmol/L. Vitamin D deficiency is
associated with higher HbAl C values & poor glycemic
control. Supplementation with vitamin D has been
shown to be beneficial in glycemic control.

Although the high prevalence of diabetes mellitus
are mainly attributed to increasing obesity & other
environmental factors such as dietary habits & inactivity,
vitamin D insufficiency may also partly explain this
phenomenon, considering the possible role of vitamin D
in glucose homeostasis. The present study has some
limitation, because it is a cross-sectional observation
study, the association found in this study is not proof of
a causal relationship & might be confounded by many
unmeasured unaccounted variables even after multiple
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adjustments. In conclusion, we found that a low serum
25(0OH)D concentration is significantly associated with

a high

risk of diabetes mellitus in adults &

supplementation with vitamin D has been shown to be
beneficial in glycemic control in diabetic individual.

References

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

Holick MF. Vitamin D deficiency. N Engl J Med.
2007;357:266-81.

DeLuca HF, Overview of general physiologic features &
functions of vitamin. Am J Clin Nutr. 2004;80:51689-96.
Holick MF. The vitamin D EPIDEMIC & ITS HEALTH
CONSEQUENCES. J Nutr. 2005;135:52739-48.

Pittas AG. Lau J, Hu FB, Dawson-Hughes B. The role of
vitamin D & calcium in type 2 diabetes. A systemic review
& meta-analysis.J Clin Endocrinal Metabh.2007;92:2017-
29.

Manila C, Knekt I, Mannisto S, Rissanen H, Laaksonen
MA, Montonen J, Reunanen A. Serum 25-hydroxyvitamin
D concentration & supplementation risk of type 2 diabetes.
Diabetic Care. 2007;30:2569-70.

Bischoff-Fenri HA, Giovannucci E, Willett WC, Dietrich
T, Dawson Hughes B. Estimation of optimal serum
concentrations of 25- hydroxyl vitamin D for multiple
health outcomes. Am J ClinNutr. 2006;84:18-28.

Lim S., Kim M., Choi S., Shin C., Park K., Jang H., et al.
2013. Association of vitamin D deficiency with incidence
of type 2 diabetes in high-risk Asian subjects. Am J Clin
Nutr 97:524-530.

Liu S., Song Y., Ford E., Manson J., Buring J., Ridker P.
(2005) Dietary calcium, vitamin D, and the prevalence of
metabolic syndrome in middle-aged and older U.S.
women. Diabetes Care 28:2926-2932.

Maestro B., Campion J., Davila N., Calle C.
(2000) Stimulation by 1,25-dihydroxyvitamin D3 of
insulin receptor expression and insulin responsiveness for
glucose transport in U-937 human promonocytic
cells. Endocr J 47:383-391.

Maxwell C., Wood R. (2011) Update on vitamin D and
type 2 diabetes. Nutr Rev 69:291-295.

Mezza T., Muscogiuri G., Sorice G., Prioletta A.,
Salomone E., Pontecorvi A., et al. (2012) Vitamin D
deficiency: a new risk factor for type 2 diabetes?. Ann Nutr
Metab 61:337-348.

Mitri  J., Dawson-Hughes B., Hu F., Pittas A.
(2011) Effects of vitamin D and calcium supplementation
on pancreatic  cell function, insulin sensitivity, and
glycemia in adults at high risk of diabetes: the Calcium and
Vitamin D for Diabetes Mellitus (CaDDM) randomized
controlled trial. Am J Clin Nutr 94:486-494.

Need A., O’Loughlin P., Horowitz M., Nordin B.
(2005) Relationship between fasting serum glucose, age,
body mass index and serum 25 hydroxyvitamin D in
postmenopausal women. Clin Endocrinol (Oxford) 62:
738-741.

Ochs-Balcom H., Chennamaneni R., Millen A., Shields P.,
Marian C., Trevisan M., et al. (2011) Vitamin D receptor
gene polymorphisms are associated with adiposity
phenotypes. Am J Clin Nutr 93:5-10.

Osei K. (2010) 25-OH vitamin D: is it the universal
panacea for metabolic syndrome and type 2 diabetes? J
Clin Endocrinol Metab 95:4220-4222.

Palomer X., Gonzalez-Clemente J., Blanco-Vaca F.,
Mauricio D. (2008) Role of vitamin D in the pathogenesis
of type 2 diabetes mellitus. Diabetes Obes Metab 10:185—
197.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Pittas A., Dawson-Hughes B., Li T., Van Dam R., Willett
W., Manson J., et al. (2006) Vitamin D and calcium intake
in relation to type 2 diabetes in women. Diabetes
Care 29:650-656.

Pittas A., Lau J., Hu F., Dawson-Hughes B. (2007) The
role of vitamin D and calcium in type 2 diabetes. A
systematic review and meta-analysis. J Clin Endocrinol
Metab 92:2017-2029.

Pittas A., Nelson J., Mitri J., Hillmann W., Garganta C.,
Nathan D., et al. (2012) Plasma 25-hydroxyvitamin D and
progression to diabetes in patients at risk for diabetes: an
ancillary analysis in the Diabetes Prevention
Program. Diabetes Care 35:565-573.

Pittas A., Sun Q., Manson J., Dawson-Hughes B., Hu F.
(2010) Plasma 25-hydroxyvitamin D concentration and
risk of incident type 2 diabetes in women. Diabetes
Care 33:2021-2023.

Rosen C., Adams J., Bikle D., Black D., Demay M.,
Manson J., et al. (2012) The nonskeletal effects of vitamin
D: an Endocrine Society scientific statement. Endocr
Rev 33:456-492.

Salum E., Kals J., Kampus P., Salum T., Zilmer K,
Aunapuu M., et al. (2013) Vitamin D reduces deposition
of advanced glycation end- products in the aortic wall and
systemic oxidative stress in diabetic rats. Diabetes Res
Clin Pract 100:243-249.

Schottker B., Herder C., Rothenbacher D., Perna L.,
Miiller H., Brenner H. (2013) Serum 25-hydroxyvitamin D
levels and incident diabetes mellitus type 2: a competing
risk analysis in a large population-based cohort of older
adults. Eur J Epidemiol 28:267-275.

Schuch N., Garcia V., Vivolo S., Martini L.
(2013) Relationship between Vitamin D receptor gene
polymorphisms and the components of metabolic
syndrome. Nutr J 12:96.

Tai K., Need A., Horowitz M., Chapman I. (2008) Vitamin
D, glucose, insulin, and insulin
sensitivity. Nutrition 24:279-285.

Talaei A., Mohamadi M., Adgi Z. (2013) The effect of
vitamin D on insulin resistance in patients with type 2
diabetes. Diabetol Metab Syndr 5:8.

Wei S., Qi H., Luo Z., Fraser W. (2013) Maternal vitamin
D status and adverse pregnancy outcomes: a systematic
review and meta-analysis. J Matern Fetal Neonatal
Med 26:889-899.

Weinstock-Guttman B., Mehta B., Ramanathan M.,
Karmon Y., Henson L., Halper J., et al. (2012) Vitamin D
and multiple sclerosis. Neurologist18:179-183.

Weiss S. (2011) Bacterial components plus vitamin D: the
ultimate solution to the asthma (autoimmune disease)
epidemic? J Allergy Clinimmunol127:1128-1130.

Zeitz U., Weber K., Soegiarto D., Wolf E., Balling R.,
Erben R. (2003) Impaired insulin secretory capacity in
mice lacking a functional vitamin D receptor. FASEB
J 17:509-511.

Indian Journal of Pharmacy and Pharmacology, April-June 2016;3(2);49-51 51



