Vitamin K2 linked to better heart health

By Stephen Daniells, 10-Sep-2008

Related topics: Research, Vitamins & premixes, Cardiovascular health 

Increased intakes of vitamin K2 from dietary sources may reduce the build up of calcium in arteries that leads to hardening of the blood vessels, says a new study. 

A higher intake of K2, but not K1, was associated with a 20 per cent reduction in calcification of the arteries, according to findings published in the journal Atherosclerosis. 

“This study shows that high intake of menaquinone [K2], but probably not phylloquinone [K1], is associated with reduced coronary calcification. Adequate intakes of menaquinone could therefore be important for the prevention of cardiovascular disease,” wrote lead author Joline Beulens from the University Medical Center Utrecht. 

The study, which examined the dietary habits and cardiovascular health of 564 post-menopausal women, adds to a growing body of science linking the vitamin to improved heart health. 

However, as the researchers state, results have been inconsistent, potentially due to “different effects of phylloquinone and menaquinone on coronary calcification”, they said. 

Atherosclerosis, known as hardening or furring of the arteries is a key risk factor for cardiovascular disease, the cause of over 50 per cent of deaths in Europe and the US. 

Study details 

Beulens and co-workers assessed the diets of the 564 women (average age 67, average BMI 26.7 kg per sq. m) using a 77-item food frequency questionnaire (FFQ). A technique called multi-detector computed tomography (MDCT) was used to assess levels of arterial calcification. 

The researchers report that the average intake of vitamin K1 was 217 micrograms per day, while vitamin K2 intakes averaged 31.6 micrograms per day for the whole study population. 

Furthermore, 82 per cent of the K1 came from vegetables, while K2 came predominantly from cheese (54 per cent), milk products (22 per cent), and meat (15 per cent). 

Based on the MDCT exam 62 per cent of the women had calcification of the arteries, said the researchers. When the intakes of K1 and K2 were divided into four groups from the lowest to highest, no association was found between K1 intakes and calcification. However, high consumption of K2 (about 45 micrograms per day) was associated with 20 per cent decreased coronary calcification, compared with low consumption of K2 (about 18micrograms per day). 

Explaining the differences between vitamin K forms 

The metabolism of menaquinone and phylloquinone was cited as the probable reason as to why the different forms of vitamin K showed different results with respect to calcification. 

“Phylloquinone is predominantly transported with the triacylglycerol-rich fraction, which is mainly cleared by the liver. Phylloquinone is therefore very effectively cleared from circulation by the liver to function as a cofactor for proteins in blood coagulation,” wrote the researchers. 

“Menaquinones, on the other hand, are found in both triacylglycerol-rich lipoprotein and low-density lipoprotein, which are equally transported to extrahepatic tissues,” they said. “Menaquinone could therefore more effectively influence MGP and coronary calcification.” 

MGP (matrix Gla protein) is a regulator of calcium crystal formation in the circulatory system. MGP is a vitamin K-dependent protein - meaning vitamin K is required to activate this important protein. 

Comment 

Commenting on the study, vitamin K researcher Leon J Schurgers from VitaK at the Maastricht University in the Netherlands said: “This study confirms once again that natural Vitamin K2, also called the menaquinones, is clearly linked to the prevention of cardiovascular disease.” 
“While all K vitamins are important, it seems that especially the natural vitamin K2 intake is essential to cardiovascular health,” added Schurgers, who was not involved in the Utrecht study. 

The vitamin K family 

Phylloquinone (vitamin 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. 

Menaquinones (MK-n: with the n determined by the number of prenyl side chains) make up about 10 per cent of Western vitamin K consumption and can be obtained from different dietary sources. 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. 

MK-4 is distinct from other MKs because it is 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. 

Source: Atherosclerosis
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Authors: J.W.J. Beulens, M.L. Bots, F. Atsma, M.-L.E.L. Bartelink, M. Prokop, J. M. Geleijnse, J.C.M. Witteman, D.E. Grobbee, Y.T. van der Schouw 

Vitamin K2 linked to lower prostate cancer risk

By Stephen Daniells, 09-Apr-2008

Related topics: Research, Vitamins & premixes, Cancer risk reduction 

An increased intake of vitamin K2 may reduce the risk of prostate cancer by 35 per cent, suggest results from the European Prospective Investigation into Cancer and Nutrition (EPIC). 

The potential benefits of K2 were more pronounced for advanced prostate cancer, while vitamin K1 intake did not offer any prostate benefits, report the researchers from the German Cancer Research Centre in Heidelberg. 

The findings, based on data from the 11,319 men taking part in the EPIC Heidelberg cohort, are published in this month's issue of the American Journal of Clinical Nutrition. 

The study, by Katharina Nimptsch, Sabine Rohrmann and Jakob Linseisen, adds to a small but ever-growing body of science supporting the potential health benefits of vitamin K, most notable for bone and blood health, but also recently linked to improved skin health. 

The study has been welcomed by leading vitamin K researcher Cees Vermeer, PhD, from the VitaK and Cardiovascular Research Institute CARIM at the University of Maastricht, who told NutraIngredients.com that the study was "high quality." 

"The anti-tumor effect of K2 vitamins has been suggested in several other (mainly Japanese) papers; in most cases these papers were based on smaller numbers, however. Also, in Japan it is usual to provide very high doses of the short-chain menaquinone-4 (45 mg/day or higher)," said Dr. Vermeer. 

"The elegance of the Nimptsch paper is that the effect is found at nutritional doses of vitamin K," he added. 

Study details 

Nimptsch, Rohrmann and Linseisen from the Division of Cancer Epidemiology at the German Cancer Research Centre state that epidemiologic studies of dietary vitamin K intakes have not been conducted in relation to prostate cancer risk. 

According to the European School of Oncology, over half a million news cases of prostate cancer are diagnosed every year world wide, and the cancer is the direct cause of over 200,000 deaths. More worryingly, the incidence of the disease is increasing with a rise of 1.7 per cent over 15 years. 

A food frequency questionnaire was used to assess habitual dietary intakes at the start of the study, with vitamin K intakes divided into phylloquinone (vitamin K1) and menaquinones (vitamin K2) and total and advanced prostate cancer in the Heidelberg cohort of the European Prospective Investigation into Cancer and Nutrition. 

The researchers documented 268 incident cases of prostate cancer during the 8.6 years of follow-up. Of these, 113 cases were classified as advanced prostate cancer. While no reduction in the risk of prostate cancer was observed for vitamin K1 (phylloquinone), an increased intake of all menaquinones (vitamin K2) was associated with a 35 per cent reduction in risk. However, the researchers stated that this association was "non-significant". 

Furthermore, a strong association was documented when they considered only advanced prostate cancer, with increased intake of menaquinones linked to a 63 per cent reduction in risk. 

While dietary sources of menaquinones include meat and fermented food products like cheese, and natto, Nimptsch and co-workers report that menaquinones from dairy had a stronger inverse association with advanced prostate cancer than did menaquinones from meat. 

"Our results suggest an inverse association between the intake of menaquinones, but not that of phylloquinone, and prostate cancer," concluded the researchers. "Further studies of dietary vitamin K and prostate cancer are warranted." 

Independent expert comment 

Commenting on the research, Dr. Vermeer told this website that the data, in addition to being consistent with other reports in the literature, "the beneficial effect of the long-chain menaquinones has previously been reported for cardiovascular disease; this specific form of vitamin K2 is characterized by preferential transport (via LDL) to extra-hepatic tissues (such as prostate and arterial vessel wall), and by very long half-life times (three days versus 1.5 hours) as compared to vitamin K1 and the short-chain menaquinone-4. 

"I am highly pleased by this paper, which underpins the (widely underestimated) importance of long chain menaquinones for disease prevention," Dr. Vermeer told this website. 

"It also supports my opinion that intake of vitamin K2 supplements may have a significant contribution to public health." 

K definitions 

There are two main forms of vitamin K: phylloquinone, also known as phytonadione, (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, which makes 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. 

MK-4 is distinct from other MKs because it is 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 vitamin is less well known than vitamins A to E, but this increasing body of research, as well as increased marketing and advertising from supplement makers, is raising public awareness of vitamin K. 

Source: American Journal of Clinical Nutrition 

April 2008, Volume 87, Number 4, Pages 985-992 

"Dietary intake of vitamin K and risk of prostate cancer in the Heidelberg cohort of the European Prospective Investigation into Cancer and Nutrition (EPIC-Heidelberg)" 

Authors: K. Nimptsch, S. Rohrmann, J. Linseisen 

Study gives vitamin K anti-inflammation boost

By Stephen Daniells, 03-Dec-2007

Related topics: Research, Vitamins & premixes, Cancer risk reduction, Cardiovascular health, Diabetes 

Increased intake of vitamin K1, and to a lesser extend vitamin D, could protect against inflammation, and positively effect chronic disease risk, suggests a new observational study. 

The study, published on-line in the American Journal of Epidemiology, adds to in vitro data supporting benefits for the vitamins against inflammation, brought about by an over-expression or lack of control of the normal protective mechanism. Chronic inflammation has been linked to range of conditions linked to heart disease, osteoporosis, cognitive decline and Alzheimer's, and type-2 diabetes. 

"Our findings provide one potential alternative mechanism for a putative protective effect of vitamin K in the progression of cardiovascular disease and osteoporosis, since both diseases are characterized by inflammation," wrote lead author Kyla Shea from the Jean Mayer USDA Human Nutrition Research Center on Aging, Tufts University. 

Using data from 1,381 participants in the Framingham Offspring Study (average age 59, 52 per cent women), the researchers analysed vitamin K status using blood concentrations and dietary intake of phylloquinone (vitamin K1), and vitamin D, and related this to markers of inflammation. 

Shea and co-workers report that both blood levels and dietary intakes of K1 were associated with decreased levels of 14 inflammatory markers. 

Secondary analysis, factoring in the exclusion of people with heart disease, also showed increased vitamin K intake was related to reductions in several specific biomarkers, such as CD40 ligand (15 per cent reduction), intracellular adhesion molecule-1 concentration (three per cent), interleukin-6 concentration (eight per cent), serum osteoprotegerin concentration (four per cent), tumor necrosis factor receptor-2 (four per cent). 

The inverse associations were statistically significant after adjusting for various confounding factors, such as age, sex, BMI, aspirin use, statins, season (for vitamin D status), and whether the female participants were post-menopausal and prescribed hormone replacement therapy. 

For vitamin D, Shea and co-workers report that increased levels of plasma 25-hydroxyvitamin D, the inactive storage form of the vitamin, were linked to lower levels of urinary isoprostane, reportedly a marker of oxidative stress. 

However, other association s between vitamin D status and levels of inflammation were described by the researchers as "inconsistent". 

"The current study expanded our knowledge of this putative role of vitamin K because our panel consisted of 14 biomarkers of inflammation, many of which have not been previously studied with respect to vitamin K," wrote the researchers. 

Concerning the potential mechanisms by which vitamin K influences inflammation biomarkers are not known, said the researchers. There is some suggestion, they added, that vitamin K's role is by decreasing the gene expression for individual cytokines, like interleukin-6 and osteoprotegerin. 

"Limited in vitro data support the inverse association between vitamin K and interleukin-6, and this may influence the association between vitamin K and other cytokines, such as osteoprotegerin," wrote the researchers. 

"Further research to better elucidate mechanisms underlying the associations between vitamin K and inflammatory cytokines is warranted," they concluded. 

The biomarkers of inflammation studied included: C-reactive protein (CRP), CD40 ligand, P-selectin, osteoprotegerin, tumor necrosis factor-a, tumor necrosis factor receptor-2, intercellular adhesion molecule-1, interleukin-6 (IL-6), monocyte chemo-attractant protein, myeloperoxidase, urinary isoprostanes, fibrinogen, and lipoprotein phospholipase A2. 

There are two main forms of vitamin K: phylloquinone, also known as phytonadione, (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, which makes 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. 

MK-4 is distinct from other MKs because it is 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 vitamin is less well known than vitamins A to E, but this increasing body of research, as well as increased marketing and advertising from supplement makers, is raising public awareness of vitamin K. 

Source: American Journal of Epidemiology 

Published on-line ahead of print, doi:10.1093/aje/kwm306 

"Vitamin K and Vitamin D Status: Associations with Inflammatory Markers in the Framingham Offspring Study" 

Authors: M.K. Shea, S.L. Booth, J.M. Massaro, P.F. Jacques, R.B. D'Agostino Sr, B. Dawson-Hughes, J.M. Ordovas, C.J. O'Donnell, S. Kathiresan, J.F. Keaney Jr, R.S. Vasan, and E.J. Benjamin 

Vitamin K linked to fewer varicose veins, better vascular health

By Stephen Daniells, 23-Aug-2007

Related topics: Research, Vitamins & premixes, Cardiovascular health 

Inactivation of a vitamin K-dependent protein may contribute to the development of varicose veins, says a new study that highlights the role of supplementation for improving vascular health. 

The study, published in the Journal of Vascular Research, indicates that inadequate levels of vitamin K may reduce the activity of the matrix GLA protein (MGP) to reduce vascular proliferation and mineralisation, thereby stopping the development of varicosis. 

Varicose veins have an estimated prevalence of between five to 30 per cent in the adult population, with women three times more likely to develop varicose veins than men. 

The exact mechanisms behind varicose vein development are not clear, although several risk factors are known to be involved, including age, obesity, physical activity, standing occupations, genetic predispositions, multiple pregnancies and connective tissue abnormalities. 

The new study reports that MGP activity may also play an important role in the development of these types of veins. 

"Defects in the vein wall are indicated in varicosis, with a central role for the vitamin-K dependent protein MGP," explained study co-author Leon Schurgers from the University of Maastricht. 

"MGP is important in relation to the health of the entire cardiovascular system. Previous studies from our group demonstrated the importance of MGP and vitamin K for the arterial vessel wall, and now we show that MGP and vitamin K could play a significant role in varicose veins," he added. 

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. 

MK-4 is distinct from other MKs because it is 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 researchers, led by Chrystelle Cario-Toumaniantz from INSERM (U533) and the University of Nantes, compared healthy veins from 36 male patients (age range 30 to 83) and varicose veins from 50 male patients (age range 40 to 81). 

Inactive MGP was identified by the researchers as a key player in the development of varicosis, and since vitamin K is necessary to activate MGP, they suggested that adequate dietary intake of vitamin K may be a necessary prerequisite in preventing the development of varicose veins. 

"The increased calcification process in varicose veins could thus be due to incomplete MGP carboxylation as observed in other vascular diseases," wrote Cario-Toumaniantz. 

"As vitamin K is an essential cofactor for MGP carboxylation, it might be expected that the local vascular vitamin K status is insufficient in varicose vein to mediate full carboxylation of all newly formed MGP. 

"In varicose SMC cultures, our results showed that vitamin K supplementation inhibited the mineralization process, suggesting that in vitro, carboxylation of MGP could be partly induced and that the inhibitory effect of MGP could be restored," she added. 

The researchers called for future studies to analyse vitamin K levels in the walls of both varicose and healthy veins in order to deepen the understanding the MGP under-carboxylation mechanism. 

Source: Journal of Vascular Research 
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"Identification of Differentially Expressed Genes in Human Varicose Veins: Involvement of Matrix Gla Protein in Extracellular Matrix Remodeling" 

Authors: C. Cario-Toumaniantz, C. Boularan, L.J. Schurgers, M.-F. Heymann, M. Le Cunff, J. Léger, G. Loirand, P. Pacaud 

Vitamin K supplements could improve anti-blood clot control

By Stephen Daniells, 28-Nov-2006

Related topics: Research, Vitamins & premixes, Cardiovascular health 

Daily supplements of vitamin K could help to control anticoagulation in over half the people taking the blood thinning medication warfarin, scientists from the UK have reported. 

The result is particularly important because daily dietary control of vitamin K intake is difficult to maintain and even small changes in vitamin K intake are reported to translate into large variations in the production of clotting factors. 

Additionally, because vitamin K is known to participate in blood clotting, people taking blood thinners like warfarin are usually recommended to avoid supplementation with the vitamin. 

However, researchers from Newcastle University and the Royal Victoria Infirmary, Newcastle, have built on previous research that reported that unstable control of anti-coagulation is linked to low vitamin K intake (Thrombosis & Haemostasis, Vol. 93, pp. 872-875). 

"We hypothesised that supplementation with oral vitamin K would improve stability in patients with previously unstable control of anticoagulation," explained lead author Elizabeth Sconce in the journal Blood. 

Vitamin K is traditionally less well known than vitamins A to E, but this increasing body of research, as well as increased marketing and advertising from supplement makers, is raising public awareness of vitamin K. 

There are two main forms of vitamin K: phylloquinone, also known as phytonadione, (vitamin K1) which is found in 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. 

Lead researcher Farhad Kamali told NutraIngredients.com: "There is evidence to suggest that vitamin K is not only essential for the production of functionally active clotting proteins required for normal haemostasis but it is also needed for bone mineralisation and vascular health." 

The new randomised, double-blind, placebo-controlled study looked at the effects of a daily vitamin K supplement (150 micrograms, about twice the RDA) or placebo on anti-coagulation in 70 warfarin treated patients with unstable anticoagulant control. 

Kamali and co-workers compared the levels of anticoagulation control for six months before the study was started, and then for a further six months under supplementation/placebo conditions. 

Fluctuations in anti-coagulation control, measured as a function of standard deviation, were found to have a significantly greater decrease in the vitamin K supplementation group than placebo, despite a significant reduction in the placebo group (decrease of 0.24 versus 0.11, respectively). 

Out of the 35 patients receiving the supplements, 33 had significantly improved anticoagulation, with 19 of these fulfilling the criteria for having stable control of anticoagulation. 

On the other hand, only 24 out of 33 patients in the placebo group had some improvement, with seven fulfilling the stable control criteria. 

"Concomitant supplementation of vitamin K, perhaps through reducing the relative day-to-day variability in dietary vitamin K intake, can significantly improve anticoagulation control in patients with unexplained instability of response to warfarin," said the researchers. 

The research could also have benefits on a wider scale, they said, by reducing the frequency of visits to monitor a patient's control, reducing the associated costs of medication, and improving a patient's quality of life. 

The researchers called for further study in a larger unselected warfarin-treated patients to "demonstrate whether vitamin K supplementation leads to improved stability of anticoagulation control and subsequent reduction in the frequency of adverse events associated with warfarin therapy." 

Source: Blood First Edition Paper 

Published online ahead of print, doi 10.1182/blood-2006-09-049262 

"Vitamin K supplementation can improve stability of anticoagulation for patients with unexplained variability in response to warfarin" 

Authors: E. Sconce, P. Avery, H. Wynne, and F. Kamali 

Vitamin K may reverse artery hardening, suggests study

By Stephen Daniells, 11-Dec-2006

Related topics: Research, Vitamins & premixes, Cardiovascular health 

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." 

Source: Blood First Edition Paper 

Published on-line ahead of print. doi: 10.1182/blood-2006-07-035345 

"Regression of warfarin-induced medial elastocalcinosis by high intake of vitamin K in rats" 

Authors: L.J. Schurgers, H.M.H. Spronk, B.A.M. Soute, P.M. Schiffers, J.G.R. DeMey, and C. Vermeer 

More evidence for natto/ vitamin K bone health benefits

By Stephen Daniells, 23-May-2006

Related topics: Research, Soy-based ingredients, Bone & joint health 

Natto, the traditional Japanese fermented soybean and a rich source of vitamin K2, could reduce bone loss in post-menopausal women by as much as 80 per cent, says research from Japan. 

The representative cohort study reports that women with a dietary intake of more than four packets of natto per week reduced bone mass loss at the top of the thigh bone (femoral neck) and in the lower arm (radius) by over 80 per cent and 60 per cent, respectively. 

There is a growing body of science linking vitamin K, considerably less well-known than vitamins A to E, to benefiting bone health as it influences the secondary modification of osteocalcin, a protein needed to bind calcium to the bone matrix. 

There are two main forms of vitamin K: phylloquinone (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. 

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 in the May issue of the Journal of Nutrition (Vol. 136, pp. 1323-1328), followed 944 healthy, free-living women aged between 20 and 79 for three years. Consumption of natto, tofu and other soybean products, recorded by food frequency questionnaires (FFQ) and interviews with trained dietitians, was correlated with bone mass density measurements, taken at the start and the end of the study using a dual-energy X-ray absorptiometer. 

The women were divided into pre-menopausal (394 women, average age 34 at baseline) and post-menopausal (550 women, average age 64.2 at baseline), and no significant benefit for skeletal muscle was observed for the pre-menopausal subjects. 

For post-menopausal women, intake of more than four packs of natto per week (in Japan, natto is sold in 40 gram packs, which are said to typically contain about 350 micrograms of MK-7) was associated with reduced bone density loss at both the femoral neck and distal third of the radius, compared to women who didn't consume any natto. 

The protective effects also appeared to increase with increasing age. For example, post-menopausal Japanese women in their fifties eating more than four packs of natto per week had a bone mineral density (BMD) loss in the femoral neck of one per cent per year, compared to 1.6 per cent per year for the same age and a natto-free diet. 

Women in their seventies had BMD losses of 0.5 per cent per year when consuming more than four packs per week, while septuagenarians consuming a natto-free diet had average BMD losses of 1.8 per cent per year. 

"Natto intake may help prevent post-menopausal bone loss through the effects of menaquinone-7 or bioavailable isoflavones, which are more abundant in natto than in other soybean products," wrote lead author Yukihiro Ikeda from the Kinki University School of Medicine in Osaka. 

While the authors appear to favour MK-7 as the active compound, they could not rule out the effect of isoflavones. Tofu intake however was not linked to decreased bone loss. The benefit of natto may be due to the presence of different isoflavones in natto than tofu, particularly isoflavone aglycone, in addition to MK-7, said the authors. 

Other studies have reported similar links between natto intake and BMD, said the scientists. "These studies support our speculation that the habitual intake of phylloquinone or menaquinones attenuates bone loss at the femoral neck, and may lead to reduction in the incidence of hip fractures in postmenopausal women," wrote Ikeda. 

There are several limitations with this study, including the use of FFQs that only listed calcium-rich foods, and that natto consumption was based on interviews based on these questionnaires. It should also be noted that the study population were from three selected communities in Japan, and may not be representative of the whole Japanese people, although no differences in BMD and body weight were observed between the subjects and the general population. 

The researchers called for further study to allow for confounding factors, to assess if natto reduces the risk of hip fracture, and "to address whether the effect of menaquinone-7 or of the isoflavones is the primary mechanism." 

Osteoporosis is estimated to affect about 75m people in Europe, the USA and Japan. According to the International Osteoporosis Foundation, the total direct cost of osteoporotic fractures is €31.7bn in Europe, and 17.5bn in the US (2002 figure). The total annual cost of osteoporosis in the UK alone is over £1.7bn (€2.5bn), equivalent to £5m (€7.3m) each day. 

Natto enzyme may reduce Alzheimer’s risk: Study

By Stephen Daniells, 16-Feb-2009

Related topics: Research, Soy-based ingredients, Cognitive and mental function 

Nattokinase, an enzyme extracted from fermented soy, may prevent the build up of certain plaques in the brain linked to Alzheimer’s, suggests new research from Taiwan. 

The enzyme was found to be able to degrade amyloid fibrils that contribute to the formation of amyloid plaque that characterize Alzheimer’s disease, according to results of a lab study published in the Journal of Agricultural and Food Chemistry. 

“The discovery of an enzyme which can be safely taken orally and can degrade amyloid fibrils could be very useful in the therapy of amyloid-related diseases,” wrote the researchers from Taiwan’s Institute of Biological Chemistry, Academia Sinica, and the National Taiwan University. 

The build-up of plaque from beta-amyloid deposits is associated with an increase in brain cell damage and death from oxidative stress. This is related to a loss of cognitive function and an increased risk of Alzheimer's, the most common form of dementia and currently affects over 13 million people worldwide. 

The direct and indirect cost of Alzheimer care is over $100 bn (€ 81 bn) in the US, while direct costs in the UK are estimated at £15 bn (€ 22 bn). 

At SupplySide West in Las Vegas last year, Vincent Hackel, CEO and president of Japan Bio Science Laboratory-USA, told NutraIngredients that growth in nattokinase supplements was doubling every year. “Nattokinase is right on the cusp of taking off,” he said. JBSL-USA’s nattokinase was not used in the Taiwanese study. 

The majority of science has focused on reducing blood pressure and the prevention of blood clots. According to Hackel, nattokinase supplements have been available in the US for about five years and for two years in Europe. 

“Although much research has been carried out on nattokinase, there has been no interest in whether it can degrade amyloids, which are also highly insoluble and protease-resistant,” explained the researcher. 

Study details 

In order to begin to fill the knowledge gaps in the nattokinase-amyloid plaque science, Ruei-Lin Hsu and co-workers explored if the enzyme possessed any action against three types of fibrils: A-beta-40 fibrils, linked to Alzheimer's; insulin fibrils, linked to diabetic complications; and prion peptide fibrils, responsible for prion diseases. 

The researchers report that nattokinase was able to degrade all three different amyloid fibrils. 

Being one of the first studies to look at the role of the natto-derived enzyme and amyloid plaques, more research is needed. The researchers called for animal studies to explore the “therapeutic potential of nattokinase”. They note that the enzyme could be administered as an injection, or as part of a feeding trial, either as part of natto or as purified nattokinase. 

“Since natto has been ingested by humans for a long time, it would be worthwhile to carry out an epidemiological study on the rate of occurrence of various amyloid-related diseases in a population regularly consuming natto,” they concluded. 

Source: Journal of Agricultural and Food Chemistry 
2009, Volume 57, Issue 2, Pages 503-508, doi: 10.1021/jf803072r
“Amyloid-Degrading Ability of Nattokinase from Bacillus subtilis Natto”
Authors: R.-L. Hsu, K.-T. Lee, J.-H. Wang, L.Y.-L. Lee, R.P.-Y. Chen 

Natto vitamin K2 superior to vitamin K?

25-Mar-2004

Related topics: Research 

K2, the vitamin extracted from fermented natto soyfood, has been shown to have greater levels of absorption in the blood than commonly used vitamin K, as well as reducing several risk factors for osteoporosis, suggest new findings. 

The supplement used in the study, supplied by CLA developer Norway's Natural, is a proprietary extract of natto that provides the vitamin K2 as menaquinone MK-7. Natural markets the ingredient under its Natto K2 brand. 

Dr Cees Vermeer, lead researcher, said: "This study is the first of its kind comparing a vitamin K2 extract in supplement form to ordinary vitamin K supplements for bone health. These findings build on the existing body of evidence supporting vitamin K2 as an important form of vitamin K with benefits that extend beyond K1 alone." 

The study, carried out at the University of Maastricht, Netherlands involved participants receiving supplements of vitamin K1 or K2 (as menaquinone-7 from Natto K2)in equivalent doses over a six-week period. 

Researchers found that much higher circulating vitamin K levels werereached with Natto K2 than with K1. Circulating under-carboxylatedosteocalcin (a marker for hip fracture risk) was decreased much more by K2 than by K1. 

The ratio between carboxylated and under-carboxylated osteocalcin - this ratio being a marker for bone vitamin K status - improved similarly with both forms of vitamin K, although in the case of K1 a clear plateau was reached, whereas in the case of K2 the curve was still rising after six weeks of administration. 

Since high bone turnover is a strong risk factor for acceleratedbone loss, Vermeer suggests that K2 may have a second protective effect, contributing to decreasing bone turnover. 

Natto, a traditional Japanese food, is fermented from soybeans and extracted via a proprietary process and then manufactured into a pure natto extract ingredient. 

In the Caucasian population the extract has shown a significant benefit in the reduction of heart disease, due to its roles in calcium use and promoting matrix Gla-protein activity, a potent inhibitor of vascular calcification, claims Natural. 

Natural's K2 is already available in Norway, Sweden, Denmark and Finland, and is now being introduced in the US market. The company, which has exclusive rights to Natto K2, developed by a Japanese company, said recently that it is looking at options for the divestment of its sales and marketing arm, in order to concentrate on R&D. 

Nutrition focus for osteoporosis prevention

By staff reporter, 05-Jun-2006

Related topics: Research, Minerals, Vitamins & premixes, Bone & joint health 

The International Osteoporosis Foundation has heard damning reports of under-diagnosis and inappropriate care for sufferers of the devastating brittle bone disease, which also highlight the importance of communication about preventative measures. 

Osteoporosis is a devastating disease whereby the bones become brittle and porous and more prone to breakage, which is estimated to affect about 75 million people in Europe, the USA and Japan. 

The most widely used supplements for the prevention of the disease and to help strengthen bones after diagnosis are calcium, which is well-known building-block of strong ones, and vitamin D, which has been shown to boost calcium absorption. 

There is also a growing body of science linking vitamin K, considerably less well-known than vitamins A to E, to benefiting bone health as it influences the secondary modification of osteocalcin, a protein needed to bind calcium to the bone matrix. 

The World Congress on Osteoporosis held in Toronto, Canada, this weekend, coincided with the build-up to World Osteoporosis Day, scheduled to take place on October 20 in 85 countries around the world. 

This year the focus will be on the role of nutrition in building bones, and the theme is 'Bone Appetite'. 

Delegates in Toronto heard the results of three surveys designed to assess preventative measures, diagnosis of osteoporosis, and treatment, which were conducted in Belgium, Canada, and Germany. 

The Canadian study showed that 61 per cent of 125 patients who suffered a low-trauma fracture of wrist, hip spine or shoulder in 2003 did not receive a bone density scan to test for osteoporosis. The majority were also not told to increase calcium or vitamin D intake, or to undertake exercises to maintain bone strength. 

In Germany the rates were even lower: Out of 761 postmenopausal women who suffered a wrist fracture questioned, less than four per cent were offered a scan and less than 10 per cent received supplement advice. 

In Belgium, two thirds of post-menopausal female outpatients were offered supplements or drugs - regardless of whether or not they had been diagnosed with osteoporosis. This may, perhaps, be good news for prevention, but Florent Richy of the University of Liege was condemnatory of the public health approach: 

"The findings show that while we have the weapons to diagnose and treat osteoporosis, we are not yet able to direct them where they are needed most." 

Health care practitioners are first port of call for most people concerned about osteoporosis susceptibility and certainly for those who have already suffered a fracture, and indeed the weight of responsibility lies with them and government officials. 

But given the current situation opportunities exist for others to help communicate the message - including supplement makers, who could step up their own science-based campaigns and boost sales at the same time. 

According to the International Osteoporosis Foundation, the total direct cost of osteoporotic fractures is € 31.7 billion in Europe, and 17.5 billion in the US (2002 figure). The total annual cost of osteoporosis in the UK alone is over £1.7 billion (€ 2.5 billion), equivalent to £5 million (€ 7.3 million) each day. 

With the ageing of populations around the world as the baby boom generation enters its senior years, there are fears that osteoporosis rates - as well as other age-related illnesses - may skyrocket over the next two decades. 

Prevention also came under the spotlight at the conference, with the presentation of study data that indicates the role of material vitamin D consumption on osteoporosis risk of offspring, as poor skeletal growth in infancy was seen to increase the risk of future fractures. 

Nicholas Harvey of the MRC Epidemiological Resource Centre in Southampton, UK and colleagues looked at material vitamin D levels taken during late pregnancy, infant bone density in 556 babies soon after the birth, and levels of calcium transporter in the placenta. 

They found that baby girls born to women with low vitamin D levels tended to have bones of lower density. Higher levels of calcium transporter were also linked to higher infant bone density. 

"What we hypothesise is that the mother's vitamin D levels somehow influence the amount of calcium transporter in circulation," said Harvey. 

In parallel with this, Dr Kassim Javaid, also from the Southampton centre, compared the weight and length data from 13,345 children born in Helsinki, Finland, between 1934 and 1944, at birth and during childhood with later hip fracture incidence. They found that those with a lower weight in infancy and early childhood tended to have more hip fractures in later life. 

"Now we have evidence that the bone mass you have at the age of 80 reflects what you started with very early in life," said Dr Javaid. 

Vitamin K shows potential in the fight against wrinkles

By Katie Bird, 19-Oct-2007

Related topics: Research, Vitamins & premixes, Skin health 

Research suggests that vitamin K plays a role in protecting skin elasticity and may help protect against skin aging and the development of wrinkles. 

Recent studies have linked vitamin K to the elasticity of skin in patients suffering from pseudoxanthoma elasticum (PXE), an inherited condition resulting in severe wrinkling of the skin on the face and body. 

Although the link between vitamin K and normal levels of skin wrinkling seen in healthy populations is unknown, scientists suggest that these studies illustrate that the vitamin is involved, in some capacity, in the skin's elastic qualities. 

The findings add to an increasing body of research illustrating the effects of nutritional intake and supplements of skin health, tapping in to the ever trend for beauty from within. 

This severe loss of elastic qualities is due to the calcification of the elastic fibers. The high concentrations of calcium and phosphate in the extracellular space would lead to calcification if it wasn't inhibited by families of proteins. 

The recent study published online in the journal Laboratory Investigation illustrates the involvement of Matrix ?-carboxyglutamic acid protein (MGP) in the inhibition of calcium precipitation in sufferers of PXE. However this protein must be activated by a vitamin K dependent enzyme. 

Furthermore, prior research has shown that individuals who are unable to metabolise vitamin K also exhibit the PXE symptoms, thereby confirming the role of the vitamin in the skin wrinkling seen in sufferers. 

"For the moment the link between vitamin K and skin elastin in the population that does not have PXE is unknown" Leon Schurgers, from the University of Maastricht, the Netherlands, and co-author of the report told NutraIngredients.com's sister site, CosmeticsDesign. 

However, the fact that the research has identified a strong link between vitamin K and the PXE phenotype, leads Schurgers to speculate that the vitamin may be linked to signs of wrinkling and loss of skin elastin in aging individuals in healthy populations. 

"It is often easier to investigate the diseased form, in order to reveal a protein's function, as in healthy populations the differences are too subtle" Schurgers explained. 

Similarly, the effect of vitamin K supplements on the skin in healthy individuals is not yet known, although Schurgers imagined that the findings might be of particular interest to those working in the supplements market. 

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 (a Japanese fermented soy food) is a rich source of MK-7. 

Source: Laboratory Investigation 

2007 doi: 10.1038/labinvest.3700667 

"Matrix Gla protein is involved in elastic fiber calcification in the dermis of pseudoxanthoma elasticum patients" 

Dealba Gheduzzi, Frederica Boraldi, Guilia Annovi, Chiara Paolinelli DeVincenzi, Leon Schurgers, Cees Vermeer, Daniela Quaglino and Ivonne Pasquali Ronchetti 

Vitamin K help for diabetes?

By Alex McNally, 21-Aug-2007

Related topics: Research, Vitamins & premixes, Bone & joint health, Cardiovascular health 

The vitamin K dependant protein osteocalcin may have a positive effect on reducing obesity and diabetes, suggests a new study with mice. 

Researchers writing in the journal Cells studied the effect bone cells have in energy regulation, and found that osteocalcin plays a key role in regulating insulin activity. 

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 (vitamin K2), which make up about 10 per cent of Western vitamin K consumption and can be synthesised in the gut by microflora. 

The study points to another potential avenue for vitamin K - a vitamin which is less known than vitamins A to E - and could help diversify its health benefits, which have previously been linked to cardiovascular health and bone health. 

Previous animal studies have thrown up interesting results at high dose supplementation of vitamin K and its effect on arterial calcification. 

Both K1 and K2 have been shown to play a role in bone health, influencing the secondary modification of osteocalcin, a protein needed to bind calcium to the bone matrix. Some large human studies have tested the bone health benefits of calcium alone, calcium plus vitamin D and calcium plus vitamin D plus vitamin K. The latter has been reported to show the best effect on osteoporosis. 

In this animal study, researchers from America, Canada and Britain identified the genes that operate primarily in the bone cells that are linked to glucose metabolism. By "knocking out" these genes in mice so that they could not function, the animals lacking a functional osteocalcin gene gained fat, showing that osteocalcin helps regulate the cells that produce insulin in the pancreas and release it into the bloodstream. 

These osteocalcin deficient mice also became glucose intolerant. Both conditions are considered "pre-diabetic." 

Osteocalcin was also shown to signal fat cells to release a hormone called adiponectin that increases insulin sensitivity. 

"We show here that mice lacking the protein tyrosine phosphatase OST-PTP are hypoglycemic and are protected from obesity and glucose intolerance because of an increase in b-cell proliferation, insulin secretion, and insulin sensitivity. In contrast, mice lacking the osteoblast-secreted molecule osteocalcin display decreased b-cell proliferation, glucose intolerance, and insulin resistance," the researchers wrote. 

They added: "Ex vivo, osteocalcin can stimulate CyclinD1 and Insulin expression in b-cells and Adiponectin, an insulin-sensitizing adipokine, in adipocytes; in vivo osteocalcin can improve glucose tolerance. 

"By revealing that the skeleton exerts an endocrine regulation of sugar homeostasis this study expands the biological importance of this organ and our understanding of energy metabolism." 

American based firm PL Thomas, which markets a vitamin supplement for K2 as menaquinone-7 under the tradename MenaQ7 in alliance with Natto Pharma, Norway, welcomed the study which it says could help reinforce further potential health benefits of the vitamin. 

A spokesperson said: "Obviously this is a very early observation and these results would need to be confirmed in humans. The authors and experts in the field find the link very interesting, particularly if it yields new therapeutic benefits for diabetes. 
"The vitamin K market is rapidly expanding as the benefits beyond coagulation become better known… it is only in the last year or so that industry has recognized vitamin K's role in activating osteocalcin for bone health and activating another k-dependent protein called matrix GLA protein (MGP) for cardiovascular health." 

Source: Cells 

Published on-line, doi:10.1016/j.cell.2007.05.047. 

"Endocrine Regulation of Energy Metabolism by the Skeleton" 

Authors: Na Kyung Lee, Hideaki Sowa, Eiichi Hinoi, Mathieu Ferron, Jong Deok Ahn, Cyrille Confavreux, Romain Dacquin, Patrick Mee, Marc McKee, Dae Young Jung, Zhiyou Zhang, Jason Kim, Franck Mauvais-Jarvis, Patricia Ducy, and Gerard Karsenty 

Vitamin K2 linked to lower prostate cancer risk

By Stephen Daniells, 09-Apr-2008

Related topics: Research, Vitamins & premixes, Cancer risk reduction 

An increased intake of vitamin K2 may reduce the risk of prostate cancer by 35 per cent, suggest results from the European Prospective Investigation into Cancer and Nutrition (EPIC). 

The potential benefits of K2 were more pronounced for advanced prostate cancer, while vitamin K1 intake did not offer any prostate benefits, report the researchers from the German Cancer Research Centre in Heidelberg. 

The findings, based on data from the 11,319 men taking part in the EPIC Heidelberg cohort, are published in this month's issue of the American Journal of Clinical Nutrition. 

The study, by Katharina Nimptsch, Sabine Rohrmann and Jakob Linseisen, adds to a small but ever-growing body of science supporting the potential health benefits of vitamin K, most notable for bone and blood health, but also recently linked to improved skin health. 

The study has been welcomed by leading vitamin K researcher Cees Vermeer, PhD, from the VitaK and Cardiovascular Research Institute CARIM at the University of Maastricht, who told NutraIngredients.com that the study was "high quality." 

"The anti-tumor effect of K2 vitamins has been suggested in several other (mainly Japanese) papers; in most cases these papers were based on smaller numbers, however. Also, in Japan it is usual to provide very high doses of the short-chain menaquinone-4 (45 mg/day or higher)," said Dr. Vermeer. 

"The elegance of the Nimptsch paper is that the effect is found at nutritional doses of vitamin K," he added. 

Study details 

Nimptsch, Rohrmann and Linseisen from the Division of Cancer Epidemiology at the German Cancer Research Centre state that epidemiologic studies of dietary vitamin K intakes have not been conducted in relation to prostate cancer risk. 

According to the European School of Oncology, over half a million news cases of prostate cancer are diagnosed every year world wide, and the cancer is the direct cause of over 200,000 deaths. More worryingly, the incidence of the disease is increasing with a rise of 1.7 per cent over 15 years. 

A food frequency questionnaire was used to assess habitual dietary intakes at the start of the study, with vitamin K intakes divided into phylloquinone (vitamin K1) and menaquinones (vitamin K2) and total and advanced prostate cancer in the Heidelberg cohort of the European Prospective Investigation into Cancer and Nutrition. 

The researchers documented 268 incident cases of prostate cancer during the 8.6 years of follow-up. Of these, 113 cases were classified as advanced prostate cancer. While no reduction in the risk of prostate cancer was observed for vitamin K1 (phylloquinone), an increased intake of all menaquinones (vitamin K2) was associated with a 35 per cent reduction in risk. However, the researchers stated that this association was "non-significant". 

Furthermore, a strong association was documented when they considered only advanced prostate cancer, with increased intake of menaquinones linked to a 63 per cent reduction in risk. 

While dietary sources of menaquinones include meat and fermented food products like cheese, and natto, Nimptsch and co-workers report that menaquinones from dairy had a stronger inverse association with advanced prostate cancer than did menaquinones from meat. 

"Our results suggest an inverse association between the intake of menaquinones, but not that of phylloquinone, and prostate cancer," concluded the researchers. "Further studies of dietary vitamin K and prostate cancer are warranted." 

Independent expert comment 

Commenting on the research, Dr. Vermeer told this website that the data, in addition to being consistent with other reports in the literature, "the beneficial effect of the long-chain menaquinones has previously been reported for cardiovascular disease; this specific form of vitamin K2 is characterized by preferential transport (via LDL) to extra-hepatic tissues (such as prostate and arterial vessel wall), and by very long half-life times (three days versus 1.5 hours) as compared to vitamin K1 and the short-chain menaquinone-4. 

"I am highly pleased by this paper, which underpins the (widely underestimated) importance of long chain menaquinones for disease prevention," Dr. Vermeer told this website. 

"It also supports my opinion that intake of vitamin K2 supplements may have a significant contribution to public health." 

K definitions 

There are two main forms of vitamin K: phylloquinone, also known as phytonadione, (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, which makes 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. 

MK-4 is distinct from other MKs because it is 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 vitamin is less well known than vitamins A to E, but this increasing body of research, as well as increased marketing and advertising from supplement makers, is raising public awareness of vitamin K. 

Source: American Journal of Clinical Nutrition 

April 2008, Volume 87, Number 4, Pages 985-992 

"Dietary intake of vitamin K and risk of prostate cancer in the Heidelberg cohort of the European Prospective Investigation into Cancer and Nutrition (EPIC-Heidelberg)" 

Authors: K. Nimptsch, S. Rohrmann, J. Linseisen 
Vitamin K may have anti-diabetes benefits: Study

By Stephen Daniells, 27-Nov-2008

Related topics: Research, Vitamins & premixes, Diabetes 

Supplements of vitamin K1 may reduce the development of insulin resistance in older men, and thereby offer protection against diabetes, suggests a new study. 

Insulin resistance, whereby insufficient insulin is released to produce a normal glucose response from fat, muscle and liver cells, was significantly lower in men following a daily vitamin K1 supplement, according to results of a 36-month, randomised, double-blind, controlled trial. 

No effects were observed in women, report the researchers, led by Sarah Booth from the Jean Mayer USDA Human Nutrition Research Center at Tufts University, in this month’s issue of Diabetes Care. 

The authors speculated that weight might be influencing the effects of vitamin K in men and women. "In our study, there was a higher prevalence of obese or overweight women in the vitamin K supplementation group compared to the male supplementation group," said Booth. "Vitamin K is stored in fat tissue. If there is excess fat, vitamin K may not be readily available to cells that require it to process glucose." 
There are two main forms of vitamin K: phylloquinone, also known as phytonadione, (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, which makes up about 10 per cent of Western vitamin K consumption and can be synthesised in the gut by microflora. 

Study details 

The researchers recruited 355 non-diabetic men and women between the ages of 60 and 80. Sixty per cent of the participants were women. The participants were randomly assigned to receive a daily vitamin K1 supplement (500 micrograms per day of phylloquinone) or placebo for 36 months. The vitamin K doses is approximately five times the adequate intake, said the researchers. All of the participants also received a calcium and vitamin D supplement. 

Booth and her co-workers report that insulin resistance, assessed using the homeostasis model (HOMA-IR), improved in men consuming the vitamin K supplements. On the other hand, progression of insulin resistance continued in all women, and in the men in the placebo group. 

What’s happening? 

Previously, researchers from America, Canada and Britain reported in the journal Cell that vitamin K may have an effect on diabetes development via the vitamin K-dependant protein osteocalcin. The study with mice looked at genes that operate primarily in the bone cells that are linked to glucose metabolism. 

By "knocking out" these genes in mice so that they could not function, the animals lacking a functional osteocalcin gene gained fat, showing that osteocalcin helps regulate the cells that produce insulin in the pancreas and release it into the bloodstream. 

Booth and co-workers dismiss this as the mechanism, however, noting that men in vitamin K group actually had less of the functional osteocalcin than men in the placebo group. 

“It is plausible,” they stated, “That vitamin K may improve insulin sensitivity through suppression of inflammation. In vivo and in vitro studies have shown that vitamin K reduced lipopolysaccharide-induced inflammation. 
“More recently, it was reported that biochemical and dietary measures of vitamin K status were inversely associated with inflammatory markers in an observational study,” they said. 

Booth and her co-workers note that the study was limited to Caucasian adults and that generalization of the results may not be possible. Additional studies are recommended. 

The study was funded by the United States Department of Agriculture Agricultural Research Service, the National Institutes of Health, the American Heart Association, the Ministry of Education, Culture Sports and Technology in Japan and the American Diabetes Association. 

Worrying statistics 

An estimated 19 million people are affected by diabetes in the EU 25, equal to four per cent of the total population. This figure is projected to increase to 26 million by 2030. 

In the US, there are almost 24 million people with diabetes, equal to seven per cent of the population. The total costs are thought to be as much as $174 billion, with $116 billion being direct costs from medical expenditures, according to 2007 American Diabetes Association figures. 

Source: Diabetes Care 
November 2008, Volume 31, Pages 2092-2096, doi: 10.2337/dc08-1204 
"Effect of Vitamin K Supplementation on Insulin Resistance in Older Men and Women”
Authors: M. Yoshida, P.F. Jacques, J.B. Meigs, E. Saltzman, M.K. Shea, C. Gundberg, B. Dawson-Hughes, G. Dallal, S.L. Booth 
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