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ABSTRACT 
 

Background: Metformin decreases vitamin B12 absorption by tying up free calcium required for 
absorption of the intrinsic factor-B12 complex. 
Aims: A cross sectional study was designed to find out the relationship of vitamin B12 deficiency with 
impaired blood glucose and dyslipidemia in diabetic patients taking metformin. 
Methods: Six month based (Jan 2010 to June 2010) cross-sectional study was carried out. 50 male 
diabetic patients visiting outdoor department of Sir Ganga Ram Hospital with age range 40-60 were 
included in the study. Their duration of diabetes was 3-8 years. Patients taking insulin, lipid lowering 
drug, history of ketosis, any infection, having nephropathy were excluded from the study. Their BMI and 
blood pressure was noted.  
Blood sugars and lipid profile were estimated by standard kits of Merck using Auto analyzer. Injection 
of vitamin B12 (500 µgm) obtained from Hilton Pharma Private Limited Lahore was injected I/M after 
every 15 days. Baseline investigations were repeated at the end of one month. 
Results: Level of fasting blood sugar and postprandial sugar was significantly decreased (P<0.001) 
after therapy of I/M  injection of vitamin B12. Level of serum cholesterol, triglyceride and LDL-chol was 
also decreased after therapy of vitamin B12, but significant difference (P<0.001) was only observed in 
case of serum cholesterol. Level of HDL-chol was significantly increased (P<0.001) after vitamin B12 
therapy.   
Conclusion: It is therefore concluded that that physician should consider viatamin B12 deficiency 
during management of comorbidities of diabetes, especially dyslipidemia.  
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INTRODUCTION 
 

Comorbidity has bad effects on the quality of life in 
diabetics

1
especially negative effects on their 

emotions and disease management
2
.  Comorbidity 

was found in 40% diabetic patients. However 
Prevalence rate of comorbid results of vitamin B12 
deficiency is in a range of 12-23% in diabetic patients 
with age greater than 60 years and they are affected 
with complication of neuropathy

3,4
. 

Diabetes is a disease of inflammation and  
oxidative stress

5
. Vitamin B12 considered as an 

antioxidant and it plays an important role in 
neurocognitive, hemopoetic and cardiovascular 
function. Its decreased level may increase oxidative 
stress, in diabetic patients

6,7
. Its deficiency may also 

have a role in peripheral neuropathy, delirium, 
impaired memory, megaloblastic anemiaand spinal 
cord degeneration

8
. 
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Metformin is taken as a keystone in the 

management of diabetes. The useful effects of drug 
is decreased the level of blood sugar and of lipid 
profiles. However its treatment is also responsible for 
comorbidity

9
. According to the survey from NHANES 

1999–2006, prevalence of deficiency of vitamin B-12 
is 5.8% in diabetes taking metformin as an oral 
hypoglycemic drug

10
. Lately it is reported that the 

incidence of vitamin B12 deficiency was14.1% in 
diabetics using metformin and  decreased upto 4.4% 
in patients using other hypoglycemic drugs

11
. It is 

proposed that Metformin decreases vitamin B12 
absorption by tying up free calcium required for 
absorption of the IF-B12 complex

12
. 

It is known that high level of LDL-chol and serum 
cholesterol may increase the risk of atherosclerosis in 
diabetics. Experimentally it is proved that LDL in its 
oxidized form may be a cause of oxidative stress and 
responsible for hypercholesterolemia

13
. However an 

antioxidants have the ability to lower the LDL 
susceptibility to oxidation by disrupting the chain 
reaction associated with peroxidation of free radical 
and prevent endothelial dysfunction

14
. 

There was a direct link between the serum level 
of fructosamine and total vitamin B12 binding 
capacity in poorly controlled diabetic patients and the 
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low level  of fructosamine was associated with the 
alteration of total vitamin B12 binding capacity and 
serum levels of vitamin B12 levels in diabetic 
patients. These results show role of vitamin B12 in 
glycemic control in diabetes mellitus

15
. 

Metformin is most frequently uesd hypoglycemic 
drug in diabetics as it has mild side effects however 
the effect of metforminn on developing vitamin B12 
deficiency is overlooked and hardly investigated. It is 
therefore a need to find out therapeutic effect of 
vitamin B12 on blood glucose and lipid profile 
(comorbid factors) in diabetic patients taking 
metformin. 
 

PATIENTS AND METHODS 
 

Six month based (Jan 2010 to June 2010) cross-
sectional study was carried out. 50 male diabetic 
patients visiting outdoor department of Sir Ganga 
Ram Hospital with age range 40-60 were included in 
the study. Their duration of diabetes was 3-8 years. 
Patients taking insulin, lipid lowering drug, history of 
ketosis, any infection, having nephropathy were 
excluded from the study. Their BMI and blood 
pressure was noted. Letter of consent was taken 
from each patient.  

Daily dietary intake of vitamin B12 of every 
patients was calculated by table of selected food 
sources of vitamin B12 by U.S. Department of 
Agricultural Research 2003 (USDA Nutrient 
Database) and compared with RDA (Institute of 
Medicine USA).  

Blood sample was drawn from patients for 
estimation of fasting and postprandial blood glucose, 
total serum cholesterol, triglyceride, HDL-chol and 

LDL-chol before and after treatment with vitamin B12. 
Blood sugars and lipid profile were estimated by 
standard kits of Merck using Auto analyzer. Injection 
of vitamin B12 (500 µgm) obtained from Hilton 
Pharma Private Limited Lahore was injected I/M after 
every 15 days. Baseline investigations were repeated 
at the end of one month. 
Statistical analysis: Data was entered and analyzed 
by SPSS 16.0. Mean and standard deviation were 
calculated. Variables were compared by student „t‟ 
test. P value <0.05 was taken as significant. 
 

RESULTS 
 

Variation in the level of blood sugar and lipid profile in 
male diabetic patients before and after 
methcobalamine (vit B12) therapy is tabulated 
(Table). It is observed that the level of fasting blood 
sugar and postposradial sugar was significantly 
decreased (P<0.001) after therapy of i/m injection of 
vitamin B12. Level of serum cholesterol, triglyceride 
and LDL-chol was also decreased after therapy of 
vitamin B 12, but significant difference (P<0.001) was 
only observed in case of serum cholesterol. Level of 
HDL-chol was significantly increased (P<0.001) after 
vitamin B12 therapy.   

Diabetic patients with fasting glucose ≥140 
mg/dl and HbA1c ≥6.5% and using metformin drug 
were included in the study. Patients with renal or liver 
disease and using vitamin B-12 or any antioxidant as 
supplement were excluded from the study. Letter of 
consent was taken from each patients and an 
approval was taken from the Institutional Review 
Board of Sir Ganga Ram Hospital Lahore.

 
Table: Variation in the level of blood sugar and lipid profile in male diabetic patients before and after methcobalamine (vit 
B12) therapy 

Methcobalamine 
therapy 

Fasting blood 
sugar(mg/dl) 

Postprandial blood 
sugar(mg/dl) 

Total choles-
terol (mg/dl) 

Triglycerides 
(mg/dl) 

HDL-chol 
(mg/dl) 

LDL-chol 
(mg/dl) 

Before injection 157.18 
±7.46 

236.14 
±6.87 

201.45 
±5.80 

165.39 
±17.03 

36.12 
±0.76 

132.26 
±5.22 

After injection 130.14 
±5.50** 

200.25 
±6.45** 

190.27 
±3.85 

171.14 
±13.62 

39.38* 
±0.59 

116.50 
±3.38 

 

DISCUSSION 
 

Metformin a hypoglycemic drug may be responsible 
for the deficiency of Vitamin B-12

16
. Normally vitamin 

B12 may act as antioxidant, modifying signaling 
molecules to lower the oxidative stress

17
.Additionally 

it also an anti-inflammatary agent via stimulation of 
oxidative phosphorylation and  inhibition of the 
actively of nitric oxide synthase

18
. 

Present study observed a significantly 
decreased level of fasting blood sugar and 
postposradial sugar after of i/m injection of vitamin 

B12.According to a study diabetic patients with lower 
vitamin B-12 status had significantly higher levels of 
blood glucose as it may impair glucose tolerance

19
. It 

is stated that Vitamin B-12 plays a main role in the 
consumption of glucose, and its deficiency may 
cause high blood sugar level. Experimentally it is 
proved that decreased level of vitamin B12 may lower 
the level of glutathione and the activity of enzymes of 
carbohydrate metabolic pathway  and study found an 
important role of vitamin B-12  for the regulation of 
glucose

20
. Another study found that vitamin B12 

deficiency altered the glucose uptake which is mainly 
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stimulated by insulin. This may increased the 
activities of gluconeogenic enzyme in liver.   It is 
therefore concluded that lower level of vit B12 may 
lowered the antioxidant status had elevated the 
oxidative stress

21
. 

We observed that the level of serum cholesterol, 
triglyceride and LDL-chol was also decreased after 
therapy of vitamin B 12, but significant difference 
(P<0.001) was only observed in case of serum 
cholesterol. A study also observed a negative 
correlation between lipid profile and vitamin B-12

22
. 

This showed that the status of Vitamin B-12 status is 
positively link inflammation and oxidative stress

19
. 

Another study stated that increased level of serum 
cholesterol is related with atherosclerosis and it also 
play a role in increasing the oxidative stress

23
. 

 

CONCLUSION 
 

It is therefore concluded that that physician should 
consider vitamin B12 deficiency during management 
of comorbidities of diabetes, especially dyslipidemia.  
 

REFERENCES 
 

1. Adriaanse MC, Drewes HW, van der Heide I, Struijs 
JN, Baan CA.The impact of comorbid chronic 
conditions on quality of life in type 2 diabetes patients. 
Qual Life Res. 2016 Jan;25(1):175-82. 

2. Beverly EA, Wray LA, Chiu CJ, Weinger K: Perceived 
challenges and priorities in co-morbidity management 
of older patients with Type 2 diabetes. Diabet Med. 
2011, 28: 781-784 

3. Johnson MA, Hawthorne NA, Brackett WR, et al. 
Hyperhomocysteinemia and vitamin B-12 deficiency in 
elderly using Title IIIc nutrition services. Am J Clin Nutr 
2003; 77: 211–20. 

4. Pfipsen MC, Oh PC, Saguil A, Seehusen DA, Seaquist 
D, Topolski R.The Prevalence of Vitamin B12 
Deficiency in Patients with Type 2 Diabetes: A Cross-
Sectional Study . J Am Board Fam Med. 2009 Sep-
Oct;22(5):528-34 

5. Rains J.L., Jain S.K. Oxidative stress, insulin signaling, 
and diabetes. Free Radic. Biol. Med. 2011;50:567. 

6. Al-Maskari M.Y., Waly M.I., Ali A., Al-Shuaibi Y.S., 
Ouhtit A. Folate and vitamin B12 deficiency and 
hyperhomocysteinemia promote oxidative stress in 
adult type 2 diabetes. Nutrition. 2012;28:e23–e26. 

7. Solomon L.R. Functional cobalamin (vitamin B12) 
deficiency: Role of advanced age and disorders 
associated with increased oxidative stress. Eur. J. Clin. 
Nutr. 2015;69:687–692. 

8. Kibirige D and Mwebaze R.Vitamin B12 deficiency 
among patients with diabetes mellitus: is routine 
screening and supplementation justified?Journal of 
Diabetes & Metabolic Disorders 2013,12:17 

9. DeFronzo R.A., Goodman A.M. The Multicenter 
Metformin Study Group. Efficacy of metformin in 

patients with non-insulin-dependent diabetes mellitus. 
N. Engl. J. Med. 1995;333:541–549 

10. Reinstatler L., Qi Y.P., Williamson R.S., Garn J.V., 
Oakley G.P., Jr. Association of biochemical B12 
deficiency with metformin therapy and vitamin B12 
supplements: The National Health and Nutrition 
Examination Survey, 1999–2006. Diabetes Care. 
2012;35:327–333. 

11. de Groot-kamphuis DM, van Dijk PR, Groenier KH, 
Houweling ST, Bio HJG, Bilo HJG, Kleefstra N. Vitamin 
b12 deficiency and the lack of its consequences in 
type 2 diabetes patients using metformin. The J of 
Med2013; 71(7): 386-390 

12. Herbert V. Vitamin B12. In: Ziegler, E. E., Filer, L. J. 
eds. Present knowledge in nutrition 7thed Washington 
DC: ILSI Pren 1996; 191 – 205. 

13. Tasaki H, Yamahita K, Nakashima Y, Kuroiwa A, 
Tulenko TN. Increase in intracellular calcium ion in 
smooth muscle cells induced by low-density 
lipoprotein. Gerontology 1994; 40 (Suppl 2):23–28 

14. Bierenbaum ML, Reichstein RP, Bhagavan HN, 
Watkins TR. Relationship between serum lipid 
peroxidation products in hypercholesterolaemic 
subjects and vitamin E status. Biochem Mol Biol Int 
1992;28: 57–66 

15. Takahashi Y, Takayama S, Itou T, Owada K, Omori Y. 
Effect of glycemic control on vitamin B12 metabolism 
in diabetes mellitus. Diabetes Res Clin Pract. 1994 
Aug;25(1):13-7. 

16. Hermann LS, Nilsson B, Wettre S. Vitamin B12 status 
of patients treated with metformin: a cross-sectional 
cohort study. Br J Diabetes Vasc Dis 2004; 4: 401–6. 

17. Veber D, Mutti E, Tacchini L, Gammella E, Tredici G, 
Scalabrino G. Indirect down-regulation of nuclear NF-
kappaB levels by cobalamin in the spinal cord and liver 
of the rat. J. Neurosci. Res. 2008;86:1380–1387. 

18. Watanabe F. Vitamin B12 sources and bioavailability. 
Exp. Biol. Med. 2007;232:1266–1274. 

19. Lee YJ, Wang MY, Lin MC and Lin PT. Associations 
between Vitamin B-12 Status and Oxidative Stress and 
Inflammation in Diabetic Vegetarians and Omnivores 
Nutrients. 2016 Mar; 8(3): 118. 

20. Krishnaveni GV, Hill JC, Veena SR, Bhat DS, Wills AK, 
Karat CL, Yajnik CS, Fall CH. Low plasma vitamin B12 
in pregnancy is associated with gestational “diabesity” 
and later diabetes. Diabetologia. 2009;52:2350–2358. 

21. Kumar KA, Lalitha A, Reddy U, Chandak GR. Chronic 
Maternal Vitamin B12 Restriction Induced Changes in 
Body Composition & Glucose Metabolism in the Wistar 
Rat Offspring Are Partly Correctable by Rehabilitation. 
PLoS ONE, 2014; 9(11): e112991. 

22. Adaikalakoteswari A., Jayashri R., Sukumar N., 
Venkataraman H., Pradeepa R., Gokulakrishnan K., 
Anjana R.M., McTernan P.G., Tripathi G., Patel V., et 
al. Vitamin B12 deficiency is associated with adverse 
lipid profile in Europeans and Indians with type 2 
diabetes. Cardiovasc. Diabetol. 2014;13:129. 

23. Prasad K. Reduction of Serum Cholesterol and 
Hypercholesterolemic Atherosclerosis in Rabbits by 
Secoisolariciresinol Diglucoside Isolated From 
Flaxseed. Circulation. 1999; 99: 1355-1362. 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Adriaanse%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=26267523
http://www.ncbi.nlm.nih.gov/pubmed/?term=Drewes%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=26267523
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Heide%20I%5BAuthor%5D&cauthor=true&cauthor_uid=26267523
http://www.ncbi.nlm.nih.gov/pubmed/?term=Struijs%20JN%5BAuthor%5D&cauthor=true&cauthor_uid=26267523
http://www.ncbi.nlm.nih.gov/pubmed/?term=Struijs%20JN%5BAuthor%5D&cauthor=true&cauthor_uid=26267523
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baan%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=26267523
http://www.ncbi.nlm.nih.gov/pubmed/26267523
http://www.ncbi.nlm.nih.gov/pubmed/19734399
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takahashi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=7835207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takayama%20S%5BAuthor%5D&cauthor=true&cauthor_uid=7835207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Itou%20T%5BAuthor%5D&cauthor=true&cauthor_uid=7835207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Owada%20K%5BAuthor%5D&cauthor=true&cauthor_uid=7835207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Omori%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=7835207
http://www.ncbi.nlm.nih.gov/pubmed/7835207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20YJ%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20MY%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20MC%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20PT%5Bauth%5D

