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Editorial 

Vitamin K - group includes some fat-soluble vitamins. 
They act as a cofactor of the enzyme γ-glutamyl 
carboxylase, that activates vitamin K-dependent proteins, 
influencing haemostasis and vascular and bone health 
[1,2]. Accumulating evidence demonstrates that chronic 
kidney disease (CKD) patients suffer from subclinical 
vitamin K deficiency, that accelerates bone disturbances 
and soft tissue calcification, associated with affected 
mineral metabolism in CKD and renal failure [1,2]. 
 
The human body does not accumulate vitamin K. Very 
small amounts can be found in the liver and bones, 
enough for its functions in just a few days. Vitamin K may 
be decreased or even absent in the body in case of 
abnormal absorption (especially with prolonged intake of 
antibiotics and anticoagulants, as). In addition, the need 
for this vitamin may be greater than the amount normally 
taken with the food [1,2]. Vitamin K comes in two forms: 
Vitamin K1 (phylloquinone) found in plants, and vitamin 
K2 (menaquinone) found in meat, egg yolk, and dairy 
products and in some fermented plant’s foods. Most 
vitamin K2 is contained in a Japanese food (named 
“Natto”) from fermented soy. The vitamin is also 
synthesized by the intestinal microflora of the body. It is 
said that menahinone-7 (the form of vitamin K2) remains 
longer in blood serum than any other form of vitamin K. It 
is absorbed very well by the human body [1-3]. 

Vitamin K1 influences blood coagulation, preferably in the 
liver. Vitamin K2 plays an important role in the process of 
mineralization, because it activates osteocalcin (OC), 
released from osteoblasts, which bind calcium (Ca) and 
accumulates it in the bones. There are studies that show 
that vitamin K2 deficiency and Ca excess in the blood 
stream can lead to Ca deposits and calcification of blood 
vessels. Vitamin K2 has been found to be involved in the 
activation of the matrix Gla protein (MGP), which inhibits 
the accumulation of Ca in the aorta and other blood 
vessels. Deficiency of vitamin K2 can cause cardiovascular 
calcification (CVC) [3-5].  
 
Patients with chronic kidney diseases (CKD) and chronic 
renal failure (CRF), on conservative or dialysis treatment, 
suffer from accelerated CVC. The vitamin K2-dependent 
MGP is one of the most powerful inhibitors of vascular 
calcification, but the patients with CRF have proven high 
levels of the inactive form of MGP (dp-uc-MGP), due to K2 
deficit (reduced dietary intake, worsen gastrointestinal 
absorption). They may benefit from pharmacological 
doses of vitamin K2 (menaquinone) – a novel approach to 
improve the calcification inhibitory activity of MGP [6,7]. 
 
In recent years, the opinion for pathogenesis of vascular 
calcification in chronic kidney disease (CKD) have 
changed significantly. Previously, it was considered an 
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entirely passive process, associated with an elevated 
calcium × phosphorus product in the extracellular fluid. 
However, it is now clearly recognized, that vascular 
calcification is an actively regulated process including 
phenotypic transformation of vascular smooth muscle 
cells (VSMCs) into osteoblast-like cells and deficiencies of 
calcification inhibitors [4,5]. Matrix Gla protein (MGP) is 
one of the strongest local inhibitors of vascular 
calcification acting in the vessel wal. The fully maturated 
MGP has undergone two types of post-translational 
modification: γ-glutamate carboxylation and serine 
phosphorylation [6-8]. The process of γ-glutamate 
carboxylation is vitamin K dependent. Circulating forms of 
MGP are decarboxylated, uncarboxylated (dp-uc MGP) an 
reflect the extent of vascular calcification and the 
availability of vitamin K in the vessel wall [2,8,9]. 
 
MK-7 belongs to the long-chain menaquinones, which—in 
contrast with phylloquinones and short-chain 
menaquinones—are incorporated into low-density 
lipoproteins and transported to extrahepatic tissues such 
as the arterial vessel wall, where it seems to be a 
preferred co-factor for vascular carboxylase [2,3,6]. The 
optimal dose to achieve this goal is presently unknown, 
but some authors found a dose-dependent effect of 
supplementation of MK-7 on MGP activation without an 
attenuation of the effect for the highest dose used [9-11]. 
The linear relationship between MK-7 dose and the 
decrease in dp-uc-MGP and the absence of a plateau phase 
suggests that even higher doses of MK-7 may be 
successful aiming at maximal MGP activation. Another 
proven positive effect of the active MK-7 is activation of 
osteocalcin and its beneficial impact on osteoblasts and 
bone mineralization [2,10,11]. 
 
The influence of Vitamin K2 on mineral metabolism is 
found in humans without kidney diseases, but is of 
particular importance in patients with CKD and CRF, 
including those on dialysis treatment, because the latter 
have severely impaired mineral metabolism. 
Furthermore, the need for vitamin D and calcium 
supplementation in the patients with CRF poses a risk of 
iatrogenic hypercalcemia with subsequent deposition of 
soft tissue calcifications. A treatment with MK-7 would 
protect such a calcification, because vitamin K2 plays a 
regulatory role, directing calcium in the right tissue, i.e. to 
the bone structures in the human body [9-11]. 
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