St X[ QI det3|X| 2011 5 11(4) : 419-426

Beneficial effect of vitamin K on bone health

Young—Ho Jang

Dept. of Dental Hygiene, Andong Science College

ABSTRACT

Originally, vitamin K was defined as a factor for blood coagulation. Now more attention is focused on vitamin K
for bone metabolism and bone health. Vitamin K is a coenzyme for glutamate carboxylase which converts gluta—
mate residues to y—carboxyglutamate(Gla) residues. Gla residues have calcium binding ability and bound to
hydroxyapatite crystals in bone. Vitamin K promotes the carboxylation of osteocalcin and matrix Gla—protein,
vitamin K—dependent proteins and improves bone mineral density and bone mass. Vitamin K deficiency causes
reductions in bone mineral density and increases the risk of osteoporotic bone fractures, resulting from under—
carboxylated osteocalcin.

This paper is to provide a brief information of vitamin K and its role in bone health. (J Korean Soc Dent Hygiene
2011 : 11(4) : 419-426)
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Table 1. Vitamin K content of food supply
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unit : ug/100g

Food Vitamir) K, Vitamin K, Vitamin K,
(phylloquinone) (MK-4) (MK=7)
Brocoli, raw 102420 N.D N.D
Cabbage, raw 127+20 1+1 N.D
Spinach, raw 369+54 N.D N.D
Lettuce, raw 127115 N.D N.D
Soybean oil 234448 N.D N.D
Butter 2+1 2117 N.D
Margarine 67+68 0.3+0.6 0.1£0.1
Curry powder 93+23 1+2 6+3
Beef, chuck, raw 0.6x£0.1 15+7 N.D
Pork, thigh, raw N.D 6+2 N.D
Chicken, thigh, raw N.D 27+15 N.D
Whole egg, raw 0.6+0.3 7+3 N.D
Yogurt, plain 0.3+0.2 1+0.1 0.1£0.2
Processed cheese 2+1 ot2 0.3£0.1
Natto(fermented soybeans) 45+20 2+3 939+753
Black bean natto 50£45 N.D 796193

N.D : not detectable
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Table 2. Epidemiologic studies of vitamin K and bone health?

Subjects Variables Studied

Outcome Reference

195 elderly women” UcOC, hip fracture rate

72,327 women Vitamin K intake, hip

fracture rate, BMD

113 postmenopausal UcOC, BMD

women

183 elderly women® UcOC, hip fracture rate

888 men and women Vitamin K intake, hip

fracture rate, BMD

Fracture risk 5.9 times higher in
women with elevated UcOC at (1993)
start of study

Vitamin K intake of >109ug/day
reduced risk of hip fracture by (1996)
30%; no correlation between vita—
min K and BMD

UcOC and BMD inversely related

Fracture risk 3.1 times higher in
women with elevated UcOC at (1996)
start of study

65% reduced risk of fractures in
highest quartile of vitamin K intake (2000)
compared with lowest quartile

Szulc et al.

Feskanish et al.,

Jie et al.(1996)

Szulc et al.

Booth et al.

#UcOC = undercarboxylated osteocalcin level, BMD = bone mineral density, OC = osteocalcin level.

18-month prospective study.
“Three—year follow—up study.
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Table 3. Intervention

studies of vitamin K’'s effect on bone variables?
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Subjects

Treatment

Outcome

Reference

20 postmenopausal
women

219 healthy men and
women

92 postmenopausal
women with osteo—
porosis

113 women with frac—
tures and 91 women
without fractures

94 postmenopausal
women with osteo—
porosis (84 controls,
10 treated)

46 women with
osteoporosis

20 elderly women
with osteoporosis

Phytonadione 1mg/day for 2 wk
with or without vitamin D, 400
units/day

Phytonadione 1Img/day for 2 wk

Group D: Vitamin Dy 0.754g/day
Group K: Menaquinone 45mg/day
Group DK: D and K treatment
Group C: Calcium 2g/day

All treatments for 2 yr

Menaquinone 45mg/day, vitamin
D, 1 pg/day, or both for 4 wk

Menaquinone 45mg/day with either
conjugated estrogens 0.625mg/day
or medroxyprogesterone acetate
2.5mg/day for 1 yr

Menaquinone 45mg/day for 2 yr

Carboxylation of OC improved in
both groups: vitamin D, had no
effect

In all treated groups, mean
UcOC decreased from 7.6% to
3.4%: age and sex did not affect
the decrease

BMD improved more in group DK
than in group D or group K;
increase in lumbar spine BMD
significantly greater in group
DK than group C

UcOC decreased in menaquinone
groups but not group receiving
vitamin D, only

Menaquinone—hormonal treat—
ment improved BMD that had
been decreasing during hor—
monal treatment alone

Treated group had fewer new
vertebral fractures (13) than
placebo group (30)

Douglas et al.
(1995)

Binkley et al.
(2000)

Iwamoto et al.
(2000)

Takahashi et
al.(2001)

Hidaka et al.
(2002)

Shiraki et al.
(2002)

Calcium 200mg/day for 2 wk with or Menaquinone group had reduction Miki et al.

without menaquinone 45mg/day

in UcOC without change in OC

(2003)

“BMD = bone mineral density, UcOC = undercarboxylated osteocalcin level, OC = osteocalcin level, %carbOC = percentage of
total osteocalcin that is carboxylated.
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