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of both vitamin D, and calcium
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Vitamin K was discovered as nutrient of blood clotting. There are two main types of vitamin K, vitamin K1,
and vitamin K2. Although the structure of vitamin k is stable but also, there are differences between them. Vitamin
k1 is mainly present in dark green leafy plant; while vitamin k2 present in animal and fermented plant. There
are different sources of vitamin k. The normal human body is required about 200ug/day from vitamin k in both
forms. Vitamin k1 can easily converted into vitamin k2.There is big difference between work of types of vitamin
k, where each one responsible for special job. Vitamin k play important role in various metabolic process; vitamin
k especially k2 play important role in protect the body from heart attack, in addition to reduce the development
of osteoporosis and bone disease in combination with vitamin D and calcium. Vitamin k responsible for increase
the secretion of male sex hormone and infertility. Vitamin k is consider one of the most important vitamin, it can
save human from death as result of precipitation of calcium on arteries. Due to the importance of vitamin k, this
article will discuss vitamin k, its presence, and role in different diseases.

Introduction
Vitamin K definition

Vitamin k was discovered in 1929, and it was called Koagulationsvitamin. There
are two chief forms of Vitamin K; K1 (phylloquinone) is present in leafy greens, while
Vitamin K2 (menaquinone) is present in animal foods and fermented foods. Vitamin K2
classified into various different subtypes, however the most significant ones are MK-4
and MK-7. All K vitamins are analogous in their structure: they contain a “quinone”
ring; the several types of vitamin K are differing from each other according to the
length and degree of saturation of the carbon tail and the number of “side chains”. The
number of side chains is designated in the name of the particular menaquinone [1]
(e.g., MK-4) Figure 1.
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Figure 1: Chemical structure of vitamin K.
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Sources of vitamin K

The most abundant form of vitamin K is Vitamin K1, which is mainly found in
plant foods, particularly dark, leafy green vegetables. On the other hand Vitamin K2
is only present in animal foods and fermented plant foods as natto. Dietary sources of
vitamin k are summarized in the following Table 1 [2]. There is no recognized toxicity
accompanying with high doses of vitamin K2. Unlike the other fat-soluble vitamins,
vitamin K is not stored in any significant quantity in the liver. Many researches
demonstrate that vitamin K has no dangerous effects on human healthy. Production of
vitamin K is synthesis of menaquinone in the large intestine by bacteria [4].

Mechanism action of vitamin K

Once dietary fat is taken, vitamin K is absorbed from the small intestine and
transported via chylomicrons in the circulation. Furthermost of vitamin K is carried
by triacylglycerol-rich lipoproteins and rapidly cleared by the liver; while only a
small amount is released into the circulation and carried by LDL and HDL. After that
vitamin K1 transport through blood stream in to liver where it used in activation
calcium-binding proteins involved in blood clotting. On the other hand vitamin K2 play
important role in activation of calcium bound protein which responsible for transfer
calcium in to bones and prevent its deposition in arteries this protect the body from
kidney stone formation and help in synthesis of good bones. In addition to vitamin K2
assist in synthesis of insulin and increase the sensitivity to it so protect the body from
diabetes. Also, it increases secretion of male sex hormone as testosterone and fertility.
Finally it protects from cancer by inhibition of genes responsible for development of
cancers [5] Figure 2.

Table 1: Dietary sources of vitamin k

Sources Dairy Value/100g [3]
Kale 817
Mustard Greens 593
Swiss Chard 830
Collard Greens 407
Natto 1103
Spinach 483
Broccoli 141
Brussels Sprouts 140
Beef Liver 106
Pork Chops 69
Chicken 60
Egg Yolk 34
Cheddar 14
Avocado 21
Blackberries 20
Walnuts 2.7
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Figure 2: Benefits of vitamin K.
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Interaction between vitamin K2 and heart disease

Cardiovascular disease is the world’s most common reason of death. It killed 14
million people in the year 2012 alone. The main reason in heart disease is deposition
of calcium on heart arteries. So ant thing prevent predisposition of calcium decrease
the risk of heart disease [6]. Vitamin K2 prevents the deposition of calcium on arteries;
hence reduce the risk of heart disease. Rotterdam study was showed that the highest
intake of Vitamin K2 was reduced the development of arteries calcification in about
52%, and lower risk of dying from heart disease in 57%. On the other hand, vitamin
K1 had no influence on heart disease [7].

Interaction between vitamin K2 and risk of Osteoporosis

Osteoporosis is a mutual problem in different countries. It is especially common
among post-menopausal women and increase risk of bone fractures. Vitamin K2 plays
a vital role in calcium metabolism, the foremost mineral found in bones. Vitamin K2
activates the calcium-binding proteins such as Matrix gla protein and osteocalcin,
which assistance to build and maintain bones [8]. A 3-year trial in 244 postmenopausal
women found that those taking vitamin K2 supplements had much slower decreases in
age-related bone mineral density [9].

Several studies reported that vitamin K2 reduced spinal fractures by 60%, hip
fractures by 77% and all non-spinal fractures by 81%. In line with these conclusions,
the Japanese officially recommend vitamin K supplementation for the prevention and
treatment of osteoporosis [10].

In addition to, vitamin K2 play vital role in maintenance of dental healthy through
activation of osteocalcin which activates a mechanism that stimulates growth of new
dentin, which is the calcified tissue underneath the enamel on your teeth [11].

Interaction between vitamin K2 and cancer

Several studies have been done on Vitamin K2 and certain types of cancer. Two
clinical trials recommended that vitamin K2 reduces recurrence of liver cancer and
increases survival times. Other study on 11,000 men indicated that a high vitamin K2
intake was lower risk of advanced prostate cancer by 63%. While Vitamin K1 had no
effect [12].

Interaction between Vitamin K2, Vitamin D, and Calcium

Vitamin D is a critical nutrient for optimal health and is best source is sun exposure.
Vitamin D plays a vital role in bone synthesis where it responsible for increases the
rate of absorption of calcium, the main mineral in bones. Both vitamins D and K Work
as a team. Vitamin K regulates calcium in your body in at least two ways:

1. Promotes calcification of bone: Vitamin K activates osteocalcin, a protein
that promotes the accumulation of calcium in your bones and teeth.

2. Reduces calcification of soft tissues: Vitamin K activates matrix GLA
protein, which prevents calcium from accumulating in soft tissues, such as the kidneys
and blood vessels.

In the absence of vitamin K2 vitamin D increase the rate of calcium absorption and
this lead to accumulation of calcium on arteries and then heart attack and suddenly
death. On the other hand, in the presence of vitamin K2 calcium is transported in to
muscle to make bones. Vitamin K2 keeps the calcium in its right place Figure 3 [8].

Conclusion

Accordingto this review we found thatthere is strong correlation between metabolic
process of bone mineralization and vitamin K especially vitamin K2. So, deficiency of
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Figure 3: Interactions between vitamin K, calcium and vitamin D.

Iex

Vitamin K2 has a role in raising the risk of development of some metabolic diseases
as heart disease, bone fracture, and cancer. As a result vitamin K2 supplements must
be recommended in some people who have the predisposition for these diseases to
diminish the rate of suddenly death. Several studies on vitamin K2 importance are
needed in the near future.
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