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Vitamin K (VitK), a fat‑soluble vitamin, is present in the diet 
in two forms: phylloquinone (K1) and menaquinone (K2). It 
is found in green leafy vegetables and animal products such 
as meat, eggs and cheese, respectively. K3 or menadione is 
a synthetic form of the vitamin. VitK is an essential cofactor 
required for activation of γ‑glutamyl carboxylase, necessary 
for activation of multiple vitK‑dependent proteins (VKDPs). 
Besides coagulation, VKDPs have roles in bone mineralization, 
vascular calcification (deficiency associated with risk of arterial 
and soft‑tissue calcification), metabolism (glycaemic control, 
insulin sensitivity), reproduction, anti‑inflammatory properties 
and cancer progression.[1]

The current study found vitK2 levels to be significantly 
lower in type 2 diabetes mellitus (T2DM) patients than in 
controls. A negative correlation was observed between vitK2, 
fasting plasma glucose (FPG), 2‑h plasma glucose, glycated 
hemoglobin (HbA1c), fasting insulin, homeostasis model 
assessment‑estimated insulin resistance (HOMA‑IR), total 
cholesterol and low‑density lipoprotein‑C (LDL‑c). FPG was 
the only significant independent predictor for serum vitK2 
levels.

Epidemiologic studies report a negative association between 
vitK levels with body mass index (BMI), fat mass, blood 
glucose, insulin concentrations and insulin resistance. VitK 
can improve insulin sensitivity by reducing inflammatory 
cytokines (leptin, tumour necrosis factor (TNF) and 
interleukin (IL)‑6), decreasing total cholesterol and LDL‑c 
and increasing high‑density lipoprotein‑cholesterol (HDL‑c) 
and adiponectin levels (independent of insulin secretion). 
Animal studies including both knockout and wild‑type mice 
report the function of osteocalcin in β‑cell proliferation, 
insulin expression and secretion and adiponectin expression 
in adipocytes. Bone Gla protein (BGP or osteocalcin) is a 
VKDP along with coagulation factor proteins C, S, M, Z, 
factors VII, IX, X, prothrombin, matrix Gla protein (MGP), 
growth arrest‑specific 6 protein (Gas6), Gla‑rich protein (GRP) 
and periostin. MGP from vascular smooth muscle cells and 
chondrocytes inhibits vascular calcification, modulates 
osteoclastogenesis and affects bone mineralization. BGP 
or osteocalcin [secreted by osteoblasts and chondrocytes] 
regulates energy metabolism and male reproductive function 
through its undercarboxylated form (ucBGP).[2]

Most clinical studies of vitK on insulin sensitivity and glucose 
homeostasis have included phylloquinone. In a retrospective 
analysis of a large Dutch database of vitK intake and incident 
T2DM over 10 years, it was seen that phylloquinone and 
menaquinone intakes were inversely associated with the 

risk of developing diabetes.[3] The subsequent 10‑year 
follow‑up study of two cohorts (402 women and 400 men, 
aged 40–80 years) showed that high intakes of menaquinones 
and high vitK status (and not phylloquinone or total vitK 
intake) were associated with reduced occurrence of metabolic 
syndrome (MetS), both cross‑sectionally and longitudinally. 
These associations were mainly driven by triacyl‑glycerol 
and waist circumference.[4] However, a recent meta‑analysis 
showed that vitK supplementation had no significant effect 
on fasting blood sugar (FBS), 2‑h oral glucose tolerance 
test (OGTT), HOMA‑IR and fasting insulin.[5]

Interestingly, a recent study from India by Vaidya et al.[6] found 
that vitamin K2 insufficiency occurred in both the healthy 
cohort and a cohort of people with diabetes. There seemed to 
be no difference in this pilot study in the low vitamin K2 levels 
seen, which was not restricted to individuals with diabetes but 
was also detected in apparently healthy individuals.

Although the multiple roles of vitK are yet to be ascertained in 
their entirety, research on VKDPs and vitK‑related pathways 
spanning haematology, bone and diabetes may lead to newer 
discoveries. Alternatively, vitK levels may be reflective of 
patients’ lifestyle and dietary habits, reflecting a healthier 
population with a low‑calorie diet intake of vegetables and lean 
meat. It may be akin to vitamin D, where population‑based 
studies consistently show a low prevalence of T2DM and 
MetS (increased vitamin D levels reflecting more exposure 
to sunlight, physical activity and a healthier lifestyle), but 
supplementation has little effect on the incidence of diabetes.

Madhukar Mittal, Mahendra Kumar Garg

Department of Endocrinology and Metabolism, AIIMS, Jodhpur, Rajasthan, India

Address for correspondence: Dr. Madhukar Mittal, 
Department of Endocrinology and Metabolism, All India Institute of Medical 

Sciences, Basni Phase 2, Jodhpur ‑ 342 005, Rajasthan, India. 
 E‑mail: mittalspace@gmail.com

RefeRences
1. Varsamis NA, Christou GA, Kiortsis DN. A critical review of the effects 

of vitamin K on glucose and lipid homeostasis: Its potential role in the 
prevention and management of type 2 diabetes. Hormones (Athens) 
2021;20:415‑22.

2. Fusaro M, Gallieni M, Porta C, Nickolas TL, Khairallah P. Vitamin K 
effects in human health: New insights beyond bone and cardiovascular 
health. J Nephrol 2020;33:239‑49.

3. Beulens JW, van der A DL, Grobbee DE, Sluijs I, Spijkerman AM, 
van der Schouw YT. Dietary phylloquinone and menaquinones intakes 
and risk of type 2 diabetes. Diabetes Care 2010;33:1699‑705.

4. Dam V, Dalmeijer GW, Vermeer C, Drummen NE, Knapen MH, 
Van Der Schouw YT, et al. Association between vitamin K and the 
metabolic syndrome: A 10‑year follow‑up study in adults. J Clin 

Vitamin K: A Vitamin that Spans Blood, Bones and Carbs

Commentary



Mittal and Garg: Vitamin K and diabetes

Indian Journal of Endocrinology and Metabolism ¦ Volume 26 ¦ Issue 3 ¦ May-June 2022 233

Endocrinol Metab 2015;100:2472‑9.
5. Shahdadian F, Mohammadi H, Rouhani MH. Effect of Vitamin 

K supplementation on glycemic control: A systematic review and 
meta‑analysis of clinical trials. Horm Metab Res 2018;50:227‑35.

6. Vaidya R, Vaidya AD, Sheth J, Jadhav S, Mahale U, Mehta D, et al. 
Vitamin K insufficiency in the indian population: Pilot observational 
epidemiology study. JMIR Public Health Surveill 2022;8:e31941.

Access this article online

Quick Response Code:
Website:  
www.ijem.in

DOI:  
10.4103/ijem.ijem_95_22

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to 
remix, tweak, and build upon the work non‑commercially, as long as appropriate credit 
is given and the new creations are licensed under the identical terms.

How to cite this article: Mittal M, Garg MK. Vitamin K: A vitamin that 
spans blood, bones and carbs. Indian J Endocr Metab 2022;26:232‑3.

Submitted: 23‑Feb‑2022
Accepted: 17‑Apr‑2022

Revised: 05‑Apr‑2022
Published: 04‑Aug‑2022


