Vitamin K may reverse artery hardening, suggests study
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A high-dose vitamin K supplement reduced calcium precipitates associated with hardening of the arteries by 37 per cent in rats, scientists from The Netherlands have reported. 

If the results can be reproduced in humans, high-dose vitamin K could have potential clinical implications for reducing arterial calcification, which is an important independent risk factor for the development of cardiovascular disease (CVD). 

"High vitamin K intake not only prevents calcification, but even regresses arterial calcifications," lead researcher Leon Schurgers from Maastricht University told NutraIngredients.com. 

There are two main forms of vitamin K: phylloquinone, also known as phytonadione, (vitamin K1) which is found in green leafy vegetables such as lettuce, broccoli and spinach, and makes up about 90 per cent of the vitamin K in a typical Western diet; and menaquinones (vitamins K2), which make up about 10 per cent of Western vitamin K consumption and can be synthesised in the gut by microflora. 

Menaquinones (MK-n: with the n determined by the number of prenyl side chains) can also be found in the diet; MK-4 can be found in animal meat, MK-7, MK-8, and MK-9 are found in fermented food products like cheese, and natto is a rich source of MK-7. 

Some sources have said that MK-4, also known as menatetrenone, is synthetic vitamin K2, which is not correct. However, MK-4 is distinct from other MKs because it not a major constituent of the spectrum of MKs produced by gut microflora, but can be derived from K1 in vivo. 

A synthetic form of vitamin K, known as K3, does exist but is not recommended for human consumption. 

The new study, published on-line ahead of print in the journal Blood, is said to be the first in rats to show that arterial calcification (calcium build-up that produces hardening) and the subsequent decreased elasticity of the blood vessels may be reversible by high vitamin K intake. 

"The medical community used to believe that calcification passively occurred in the end stages of cardiovascular disease," said Schurgers. "However, in the last 10 years we have learned that Vitamin K-dependent proteins are directly involved in the inhibition of vascular calcification, and that Vitamin K2 is necessary to activate these proteins. This study demonstrates a significant potential role for Vitamin K2 in cardiovascular health." 

In the new study, the researchers induced arterial hardening in rats by interfering with vitamin K-metabolism, by adding the vitamin K-antagonist warfarin to the diets. Vitamin K is reported to act on a protein called matrix Gla-Protein (MGP), said to be the strongest inhibitor of arterial calcification. 

Initially, the rats were divided into two groups, a control group with vitamin K added to the diet, and a warfarin treated group to induce calcification. After six weeks of treatment with warfarin, the researchers report that the rats showed signs of significant arterial hardening. 

The warfarin treated rats were then further divided into four groups and assigned to one of four intervention groups for a further six weeks: a standard diet plus warfarin, a standard diet plus vitamin K1 at normal dose (5 micrograms per gram of food, purchased from Sigma), a standard diet plus high-dose vitamin K1 (100 micrograms per gram of food), or the standard diet plus high-dose vitamin K2 (MK-4, 100 micrograms per gram of food, gifted from Eisai, Japan). 

Schurgers and his co-workers report that during the second six week period, the calcifications in the warfarin-treated control group continued linearly, as did the calcification in the normal dose vitamin K1 group, indicating that dietary vitamin K1 intake had no effect. 

However, in both high-dose groups (K1 and K2) no continued calcification occurred, but the existing hardening was found to be reversed by about 40 per cent after six weeks of supplementation. 

Interestingly, vitamin K2 concentration in the tissues of both groups were similar, which showed the vitamin K1 was converted into vitamin K2. 

"The effect of K1 and the conversion rate of K1 to K2 was due to the extremely high dose of K vitamins used in this model," said Schurgers. "This would be probably less in a normal diet, even with supplemental K1. In contrast, the Rotterdam study showed a significant protective benefit with Natural Vitamin K2 at just 45mcg per day, whereas K1 had no correlation at all." 

The researchers also report that the reduced calcification was also accompanied by improved arterial elasticity in the high vitamin K groups to a similar level as in the control rats. 

"In this study we provide evidence that warfarin-induced medial vascular calcification in rats is preventable or even reversible by high vitamin K intake, with a putative role for the vitamin K-dependent protein MGP," wrote the researchers. 

"Whether increased vitamin K intake could have such an effect in humans has to be investigated," they concluded. "Obviously this is only possible in patients not receiving oral anticoagulant treatment." 
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Vitamin K2, but not K1, effective for heart health benefits: Study
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Increased intakes of vitamin K2, but not vitamin K1, may decrease the risk of coronary heart disease in postmenopausal women, says a new study. 

For every 10 microgram increase in the amount of vitamin K2 consumed, researchers from the Netherlands report a 9 per cent reduction in the risk of developing coronary heart disease (CHD). 

The effects were mostly confined to the higher forms of vitamin K2, namely menaquinones 7 to 9, according to results published online ahead of print in the Nutrition, Metabolism and Cardiovascular Diseases. 

“Our findings may have important practical implications on CVD prevention, it is important to mention that in order to increase the intake of vitamin K2, increasing the portion vitamin K2 rich foods in daily life might not be a good idea,” wrote lead author Gerrie-Cor Gast from the Julius Center for Health Sciences and Primary Care at the University Medical Center Utrecht. 

“Vitamin K2 might be, for instance more relevant in the form of a supplement or in low-fat dairy.” 

There are two main forms of vitamin K: phylloquinone (vitamin K1) and menaquinones (vitamins K2). K1 is found in green leafy vegetables such as lettuce, broccoli and spinach, and makes up about 90 per cent of the vitamin K in a typical Western diet; while K2 makes up about 10 per cent of Western vitamin K consumption. 

Menaquinones (MK-n: with the n determined by the number of prenyl side chains) can also be found in the diet; MK-4 can be found in animal meat, MK-7, MK-8, and MK-9 are found in fermented food products like cheese, and natto is a rich source of MK-7. 

Study details 

Ms Gast and her co-workers evaluated data from the Prospect-EPIC cohort, consisting of 16,057 post-menopausal women, aged between 49 and 70. None of the women had cardiovascular disease at the start of the study. 

Dietary intakes were assessed using food frequency questions (FFQs), and participants were followed for over eight years. At the end of the study, the researchers observed an association between a higher consumption of natural vitamin K2, particularly menaquinone-7, -8, and -9 and a significantly reduced prevalence of CHD. 

Consumption of vitamin K1 had no effect on vascular health, said the researchers. 

The reason behind the different effects of K1 and K2 may be due to the different distribution of each in the body, said the researchers. K1 is primarily taken-up by the liver and then cleared from circulation, while K2 is the major form of vitamin K transported also to extra-hepatic tissues, such as vessel wall and bones-tissue. 

“Of the subtypes of vitamin K2, it appeared that particularly MK-7, MK-8 and MK-9 affected the risk of CHD,” said the researchers. “A stronger effect of the longer subtypes could be due to a slower hepatic clearance of these subtypes, making them longer available for carboxylation reactions.” 

The potential of supplementation 

Commenting on the research, Dr Leon Schurgers from the University of Maastricht said: “This study confirms our findings in the Rotterdam study, showing that increased vitamin K2 intake strongly reduces the risk of coronary heart disease.” 

Dr Schurgers, who was not involved with the new study, added: “Also this study showed that the reduction in CHD was tied to the longer-chain menaquinones 7, 8, and 9 - the menaquinones found most abundantly in fermented cheese. As the Western diet is likely deficient in K, supplementation or enrichment of long chain menaquinones is an obvious choice.” 
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