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Introduction 

Diabetes is a chronic metabolic disorder which is linked to 

energy metabolism, particularly carbohydrate and fat.  

Obesity and physical inactivity are shown to be the major 

risk factors for type 2 diabetes (T2DM). Oxidative stress 

may also contribute to increase in blood glucose levels, thus 

contribute to the pathogenesis of T2DM by increasing 

insulin resistance or impairing insulin secretion.
[1]

 The 

consequences and complications of diabetes are due to 

imbalance between free radical formation and their control 

by natural antioxidants.
[2]

 Thus nutrients having antioxidant 

function are important in disease development and control 

also non oxidant vitamins have also shown relationship with 

diabetes.
[3]

 Long-term treatment of diabetic patients with 

metformin may cause a higher risk of developing vitamin B-

12 deficiency.
[4]

 Vitamin A plays important role as 

antioxidant, thus helping to maintain the organism’s 

homeostasis when subjected to various forms of stress.
[5]

 

Vitamin B6 consists of a group of three compounds: 

Pyridoxal, pyridoxine and pyridoxamine, and their 

corresponding phosphorylase forms and the active form of 

this vitamin is pyridoxal-5’-phospate (PLP).  In new diabetic 

patients lower PLP concentrations were found as compared 

to non-diabetic persons.
[6]

 Niacin or B3, Nicotinic acid is a 

component of NAD and NADH, which are essential for 

ATP production and energy efficiency at the cellular level 

and has been found to increase HDL-cholesterol, decreases 

TG and LDL cholesterol.
[7]

 As T2DM is an oxidative stress 

disease; vitamin B12 and folic acid deficiencies in diabetic 

subjects have been found associated to oxidative stress so it 

is conceivable that vitamin B12 deficiency should be 

considered a risk factor for diabetic complications.
[8]

 Plasma 

vitamin C concentrations have been inversely correlated to 

glycosylated hemoglobin and fasting and postprandial 

blood, Vitamin C has also been shown to reduce anxiety 

levels.
[9]

 and supplementation for 3 months of vitamins C 

and E decreases hypertension, blood glucose while 

increasing superoxide dismutase and glutathione levels.
[10]

 

Vitamin D may play an important role in modifying the risk 

of diabetes.
[11]

 The role of vitamin D in the function of 

pancreatic cells can be mediated by the union of 1,25-

dihydroxyvitamin D to its receptors in the beta cell.
[12]

 

Objective 

To evaluate and compare vitamin B12 and 25-hydroxy 

vitamin D3 [25(OH)D3] levels in diabetic patients and 

normal control group. 

Materials and Methods 

Present study was conducted in Dept. of Medicine hospital 

at Bharati Vidyapeeth Medical College Pune. A total of 100 

patients were enrolled in the study of which 64 were male 

and 59 were female.100 random subjects were taken as a 

control group from 25 to 65 years age group who were not 

suffering from the diabetes and their HbA1c level is  <6.5% 

and not on hyperglycaemic drugs. The diagnostic criteria for 

type 2 diabetes were defined as a glycohemoglobin (HbA1c) 

≥6.5%, fasting blood sugar ≥126 mg/dl, or glucose ≥200 

mg/dl 2 hours after a 75-g oral glucose load, and patients on 

anti hyperglycemic drugs. We excluded patients with liver 

or renal disease, pregnant women, and using antioxidants or 

using ant vitamin supplements since last 6 months. Age 

group of patient selected was 25 to 65 years.  Written 

consent was obtained from each patient to participate in the 

study. 

Blood pressure, height, body weight, and waist and hip 

circumferences of each patient were measured as an 

anthropometric and dietary measurement. Body mass index 

(BMI) and ratios of waist to hip circumference was 

calculated. Blood pressure of each patient was measured 

after giving rest for at least 5 min.  

Blood collection: Fasting blood samples were collected in a 

tube with anticoagulant, centrifuged and serums were 

separated. Serum total cholesterol (TC), triglyceride (TG), 

low density lipoprotein-cholesterol (LDL-C), and high 

density lipoprotein-cholesterol (HDL-C) levels were 

measured using an automated biochemical analyser. Serum 

levels of vitamin B-12 were measured by electro-chemi-

luminescence immunoassay. Levels of 25-hydroxy vitamin 
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D3 [25(OH) D3] were measured by radioimmunoassay 

(RIA). Levels of HbA1c were measured by high-

performance liquid chromatography (HPLC). 

Results 

HbA1C levels were higher in the selected group of diabetes 

mellitus patients mean value being 7.8 ± 0.14 %. 25(OH) D3 

levels were 18.24 ± 0.94 ng/ml. Serum vitamin B12 level 

ranged from 122 to 146 ng/ml. About 28 (28%) patients had 

serum vitamin B12 level less than 150 pg/ml while 38 (38%) 

had an intermediate level between 150 and 350 pg/ml. 

resulting in a total of 66 (66%) of the patients were 

diagnosed with a metabolic B12 deficiency. The cut-off point 

of serum vitamin B-12 was set at 250 pmol/L based on the 

medians of vegetarians and the definition of vitamin B12 

deficiency (<150 pmol/L) and borderline deficiency (<200 

pmol/L) were according on Pawlak.
[13]

 
 

Table 1shows HbA1C, Serum vitamin B-12, 25(OH) D3 levels and BMI in diabetic and control group. 

Tests Diabetes (n=100) Control group (n=100) P value 

HbA1C (%) 7.8±0.14 5.2± 0.81 p < 0.01 

Vit B12 (pmol/L) 384± 312.11 416± 254.24 p < 0.01 

Vit D (ng/ml) 18.24± 6.43 24.28± 3.84 p < 0.01 

BMI 26.4± 4.45 25.3± 3.43 p < 0.01 
 

Discussion 

In the present study, it was found that diabetic had a lower 

vitamin B-12 status. In the present study, Vitamin B-12 

could be a useful potent antioxidant, as it can stimulate 

methionine synthase activity and through a glutathione 

sparing effect, can modify signalling molecules to decrease 

oxidative stress.
[14,15]

 Also vitamin B-12 could also act as an 

anti-inflammation agent.
[16]

 In the present study it was found 

that diabetic patients with lower vitamin B-12 status had a 

significantly higher level of blood glucose. Metformin 

which the first line drug for treatment of diabetes, has been 

reported to potentially decrease vitamin B-12 status.
[17]

  As 

most of the people consume vegetarian diet; it may be one 

of the factor for vitamin B-12 deficiency in diabetic patients. 

Metforminis the first line drug for treating diabetes patients 

and has been reported to potentially cause vitamin B-12 

deficiency.
[17]

 So patients on metformin therapy should 

intake vitamin B-12 as a supplement to maintain adequate 

vitamin B 12 levels and to prevent its deficiency. Vitamin 

B-12 plays a dominant role in the utilization of 

carbohydrates, and a lower vitamin B-12 status may cause 

hyperglycemia.
[18]

 Some studies have shown that a lower 

vitamin B-12 status during pregnancy was associated with 

higher maternal and off-spring insulin resistance.
[19,20]

 Also 

in our study it was found that diabetic patients having higher 

vitamin B-12 status were having significantly lower levels 

of fasting glucose and HbA1c. It is important to monitor 

vitamin B-12 status in patients with diabetes as a lower 

vitamin B-12 status may correlate with impaired glucose 

tolerance. 

Lower 25(OH) D3 levels were observed in a cohort of 

diabetes mellitus type 2 patients than in a control group. 

Vitamin D is related to bone metabolism, being a 

secosteroid synthesized in the skin by the action of 

ultraviolet irradiation from the sun also vitamin D induces 

immune tolerance.
[21]

 The relationship between vitamin D 

and diabetes mellitus type 2 has been observed.
[22]

 Also it 

has been observed that Vitamin D is related to glucose 

metabolism and the development of diabetes mellitus type 2 

and the metabolic syndrome.
[23,24]

 In a study of a general 

population sample in eastern Finland, an inverse association 

was observed between 25(OH)D3 levels and fasting insulin, 

fasting glucose and 2 h glucose tolerance test glucose 

results.
[25]

 In a observational study it was found that higher 

plasma 25(OH)D3 was associated with a lower risk of 

incident diabetes in high-risk patients.
[26]

 In a cohort studyit 

was observed that, initially diabetes-free, serum 25(OH)D 

levels were inversely associated with incident diabetes in 

women but not in men.
[27]

 Also it has been shown that 

vitamin D ingestion may be related with a higher risk for the 

development of diabetes mellitus type 2 and the metabolic 

syndrome.
[28]

  

In our study, lower 25(OH)D3 levels were observed in 

diabetes mellitus type 2 patients than in controls. A study by 

Chiu et.al shows vitamin D deficiency was found to be 

related to a higher risk for insulin resistance and the 

metabolic syndrome.
[29]

 

Vitamin D facilitates the secretion of insulin from pancreatic 

beta cells and regulates insulin secretion,
[30]

 therefore 

vitamin D deficiency may be related to impaired insulin 

secretion in diabetes mellitus type 2.
[31]

 So vitamin D 

supplementation is recommended to improve glucose 

control in type 2 diabetes mellitus patients. 

Present study shows relation between diabetes and vitamin 

D, low levels of vitamin D was found in diabetic patients 

and studies shown that it is associated with autoimmunity as 

well as to metabolic diseases  

These findings suggests the therapeutic implications of 

vitamin D, in patients with diabetes mellitus type 2, normal 

levels of vitamin D in the blood may facilitate glucose 

control and optimal levels of vitamin D may retard the 

clinical course. 
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Conclusions 

Vitamins exert important effects on risk of diabetes mellitus 

as well as its progression and complications High blood 

glucose concentrations promote auto-oxidation of glucose to 

form free radicals.
[32]

 Vitamin D and vitamin B-12 

deficiency is common in type 2 diabetic persons and those 

having deficiency of vitamins should be given vitamin 

supplementation. The best recommendation is to take foods 

that contain sufficient vitamins to guarantee an appropriate 

nutritional status. 

References 

[1] Montonen J, Knekt P, Järvinen R, Reunanen. 

Dietary antioxidant intake and risk of type 2 

diabetes. ADiabetes Care. 2004 Feb; 27(2):362-6. 

[2] Zatalia SR, SanusiH. The role of antioxidants in the 

pathophysiology, complications, and management 

of diabetes mellitus. Acta Med Indones. 2013 Apr; 

45(2):141-7. 

[3] Valdés-Ramos R., Guadarrama-López A.L., 

Martínez-Carrillo B.E., Benítez-Arciniega A.D. 

Vitamins and type 2 diabetes mellitus. Endocr. 

Metab. Immune Disord. Drug Targets. 2015; 

15:54–63. 

[4] Reinstatler L, Qi YP, Williamson RS, Garn JV, 

Oakley GP. Association of biochemical B₁₂ 

deficiency with metformin therapy and vitamin B₁₂ 

supplements: the National Health and Nutrition 

Examination Survey, 1999-2006. Jr. Diabetes Care. 

2012 Feb; 35(2):327-33. 

[5] Brun PJ, Yang KJ, Lee SA, Yuen JJ, Blaner WS. 

Retinoids: Potent regulators of metabolism. 

Biofactors. 2013 Mar-Apr; 39(2):151-63. 

[6] Ahn HJ, Min KW, Cho YO. Assessment of vitamin 

B(6) status in Korean patients with newly 

diagnosed type 2 diabetes. Nutr Res Pract. 2011 

Feb; 5(1):34-9. 

[7] Julius U, Fischer S. Nicotinic acid as a lipid-

modifying drug--a review, Atheroscler Suppl. 2013 

Jan; 14(1):7-13. 

[8] Al-Maskari MY, Waly MI, Ali A, Al-Shuaibi YS, 

Ouhtit A. Folate and vitamin B12 deficiency and 

hyperhomocysteinemia promote oxidative stress in 

adult type 2 diabetes. Nutrition. 2012 Jul; 28(7-

8):e23-6. 

[9] Mazloom Z, Hejazi N, Dabbaghmanesh MH, 

Tabatabaei HR, Ahmadi A, Ansar HEffect of 

vitamin C supplementation on postprandial 

oxidative stress and lipid profile in type 2 diabetic 

patients. Pak J Biol Sci. 2011 Oct 1; 14(19):900-4. 

[10] Rafighi Z, Shiva A, Arab S, Mohd Yousof R. 

Association of dietary vitamin C and e intake and 

antioxidant enzymes in type 2 diabetes mellitus 

patients. Glob J Health Sci. 2013 Mar 20; 5(3):183-

7. 

[11] Lindström J, Ilanne-Parikka P, Peltonen M, Aunola 

S, Eriksson JG, Hemiö K, Hämäläinen H, 

Härkönen P, Keinänen-Kiukaanniemi S, Laakso M, 

Louheranta A, Mannelin M, Paturi M, Sundvall J, 

Valle TT, Uusitupa M, Tuomilehto J, Finnish. 

Sustained reduction in the incidence of type 2 

diabetes by lifestyle intervention: follow-up of the 

Finnish Diabetes Prevention Study. Diabetes 

Prevention Study Group.Lancet. 2006 Nov 11; 

368(9548):1673-9. 

[12] Mitri J, Muraru MD, Pittas AG.Eur. Vitamin D and 

type 2 diabetes: a systematic review. J ClinNutr. 

2011 Sep; 65(9):1005-15. 

[13] Pawlak R. Am. Is vitamin B12 deficiency a risk 

factor for cardiovascular disease in vegetarians? J 

Prev Med. 2015 Jun; 48(6):e11-26. 

[14] Kräutler B.Vitamin B12: chemistry and 

biochemistry. BiochemSoc Trans. 2005 Aug; 33(Pt 

4):806-10. 

[15] LING CT, CHOW BF.Effect of vitamin B12 on the 

levels of soluble sulfhydryl compounds in blood.J 

Biol Chem. 1953 May; 202(1):445-56. 

[16] Wheatley C. The return of the Scarlet Pimpernel: 

cobalamin in inflammation II - cobalamins can 

both selectively promote all three nitric oxide 

synthases (NOS), particularly iNOS and eNOS, 

and, as needed, selectively inhibit iNOS and 

nNOS.J Nutr Environ Med. 2007 Sep; 16(3-4):181-

211. 

[17] de Jager J, Kooy A, Lehert P, Wulffelé MG, van 

der Kolk J, Bets D, Verburg J, Donker AJ, 

Stehouwer CD. Long term treatment with 

metformin in patients with type 2 diabetes and risk 

of vitamin B-12 deficiency: randomised placebo 

controlled trial.BMJ. 2010 May 20; 340():c2181. 

[18] CHOW BF, STONE HH, The relationship of 

vitamin B12 to carbohydrate metabolism and 

diabetes mellitus. Am J ClinNutr. 1957 Jul-Aug; 

5(4):431-9. 

[19] Krishnaveni GV, Hill JC, Veena SR, Bhat DS, 

Wills AK, Karat CL, Yajnik CS. Low plasma 

vitamin B12 in pregnancy is associated with 

gestational 'diabesity' and later diabetes. Fall CH, 

Diabetologia. 2009 Nov; 52(11):2350-8. 

[20] Yajnik CS, Deshpande SS, Jackson AA, Refsum H, 

Rao S, Fisher DJ, Bhat DS, Naik SS, Coyaji KJ, 

Joglekar CV, Joshi N, Lubree HG, Deshpande VU, 

Rege SS. Vitamin B12 and folate concentrations 

during pregnancy and insulin resistance in the 

offspring: the Pune Maternal Nutrition Study. Fall 

CH, Diabetologia. 2008 Jan; 51(1):29-38. 

[21] Weiss ST. Bacterial components plus vitamin D: 

the ultimate solution to the asthma (autoimmune 



International Journal of Innovative Research in Medical Science (IJIRMS) 

Volume 03 Issue 04 April 2018, ISSN No. - 2455-8737 

Available online at - www.ijirms.in 

 

 1928 Indexcopernicus value - 64.48                                                                         © 2018 Published by IJIRMS Publication 

 

disease) epidemic?J Allergy ClinImmunol. 2011 

May; 127(5):1128-30. 

[22] Palomer X, González-Clemente JM, Blanco-Vaca 

F, Mauricio D. Role of vitamin D in the 

pathogenesis of type 2 diabetes mellitus. Diabetes 

ObesMetab. 2008 Mar; 10(3):185-97. 

[23] Pittas AG, Lau J, Hu FB, Dawson-Hughes B. The 

role of vitamin D and calcium in type 2 diabetes. A 

systematic review and meta-analysis.J Clin 

Endocrinol Metab. 2007 Jun; 92(6):2017-29. 

[24] Mezza T, Muscogiuri G, Sorice GP, Prioletta A, 

Salomone E, Pontecorvi A, Giaccari A. Vitamin D 

deficiency: a new risk factor for type 2 

diabetes?.Ann NutrMetab. 2012; 61(4):337-48. 

[25] Hurskainen AR, Virtanen JK, Tuomainen TP, 

Nurmi T, Voutilainen S. Association of serum 25-

hydroxyvitamin D with type 2 diabetes and 

markers of insulin resistance in a general older 

population in Finland. Diabetes Metab Res Rev. 

2012 Jul; 28(5):418-23. 

[26] Pittas AG, Nelson J, Mitri J, Hillmann W, Garganta 

C, Nathan DM, Hu FB, Dawson-Hughes B. Plasma 

25-hydroxyvitamin D and progression to diabetes 

in patients at risk for diabetes: an ancillary analysis 

in the Diabetes Prevention Program. Diabetes 

Prevention Program Research Group. Diabetes 

Care. 2012 Mar; 35(3):565-73. 

[27] Schöttker B, Herder C, Rothenbacher D, Perna L, 

Müller H, Brenner H. 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. 2013 Mar; 

28(3):267-75. 

[28] Liu S, Song Y, Ford ES, Manson JE, Buring JE, 

Ridker PM. Dietary calcium, vitamin D, and the 

prevalence of metabolic syndrome in middle-aged 

and older U.S. women. Diabetes Care. 2005 Dec; 

28(12):2926-32. 

[29] Chiu KC, Chu A, Go VL, Saad MF. 

Hypovitaminosis D is associated with insulin 

resistance and beta cell dysfunction. Am J 

ClinNutr. 2004 May; 79(5):820-5. 

[30] Bourlon PM, Billaudel B, Faure-Dussert A. 

Influence of vitamin D3 deficiency and 1,25 

dihydroxyvitamin D3 on de novo insulin 

biosynthesis in the islets of the rat endocrine 

pancreas. J Endocrinol. 1999 Jan; 160(1):87-95. 

[31] Maestro B, Campión J, Dávila N, Calle C. 

Stimulation by 1,25-dihydroxyvitamin D3 of 

insulin receptor expression and insulin 

responsiveness for glucose transport in U-937 

human promonocytic cells. Endocr J. 2000 Aug; 

47(4):383-91. 

[32] Ruhe RC, McDonald RB. Use of antioxidant 

nutrients in the prevention and treatment of type 2 

diabetes.J Am CollNutr. 2001 Oct; 20(5 

Suppl):363S-369S; discussion 381S-383S. 


