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The Reality of Osteocalcin as a Marker of Vitamin K2
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The present study showed the correlation between undercarboxylated osteocalcin and vitamin D had a role in
production of the undercarboxylated osteocalcin, when the amount of vitamin D 25 (OH) D, (below 30 ng/ml) was decreased,
the linear correlation (r) between the vitamin D and undercarboxylated osteocalcin were also decreased, r = 0.032 when the
level of vitamin D was risen, the linear correlation was 0.274,unfortunately the study-population had little group of the normal
level of vitamin D due to most of them were vitamin D insufficiency so the authors could not show the more value of ‘r’.
However, the present study confirmed that the role of vitamin D in formation of undercarboxylated osteocalcin (UcOC) which
we recognized the UcOC at the low level of vitamin D will misinterpretation of the level of vitamin K2.
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The human osteocalcin consists of 49 amino
acids synthesized by the osteoblast and the
odontocyte. The development of osteocalcin needs
two steps of formation: 1) the production of immature
osteocalcin or undercarboxylated osteocalcin (UcOC)
which needs an active form of vitamin D to be a cofactor,
2) The transformation of UcOC to be matured
osteocalcin by vitamin K2. The level of UcOC is
recognized as a marker of vitamin K22, More amount
of UcOC in the circulation is inversely associated with
the vitamin K2 level. However, the amount of the UcOC
depends on the concentration of active vitamin D3
according to the authors pilot study. It showed that
the concentration of UcOC was increased after one
month of 0.75-microgram calcitriol (Fig. 1). Thus, the
amount of UcOC is relatively influenced by the amount
of active vitamin D3.

Material and Method

The fasting blood from 506 volunteers with
no underlying disease was confirmed by blood
screening for blood sugar, renal, liver profiles and no
history of vitamin D, and vitamin K intake at least 3
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Fig. 1 Theincrease of UcOC after 1 month of 0.75-micro

gram calcitriol (p = 0.001) compared with the base
line (2.34 ng/ml), n=31

months before the examination.

The 25 (OH) D3 was investigated by Elecsys
and Cobas e analyzer, Roche. The Undercarboxylated
osteocalcin (UcOC) was measured by the enzyme
immunoassay, Glu-OC EIA kit, Takara. The samples
were centrifuged at 3,000 rpm for 15 minutes and kept
at -30 degree Celsius for analysis.

Statistical analysis

The baseline demographic and characteristics
(Table 1) include gender, number of the participants
and history of underlying diseases and free intake of
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vitamin D3 and vitamin K2 within 3 months prior the
present study.

The statistic analysis was performed by SPSS
version 10 to show the mean, median screwness,
Kutosis and linear correlation (r) between UcOC and
25 (OH) D3 (Table 2).

Results

The base line of the statistical characteristics
and the results were showed in Table 2.

The comparison between the correlation (r)
of 25 (OH) D3 and UcOC done at two different levels of
25 (OH) D3, i.e. at below 30 ng/ml and at 30-41 ng/ml
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Fig. 2  Thelinear correlation between UcOC and 25 (OH)

D3 was increased when the level of 25 (OH) D3
was higher

Table 1. The baseline characteristic of the participants

Number of case 506
Gender F/M 466/40
Age 28-45
No underlying disease 0
No previous medication 0
Table 2. Statistical results

25 (OH) D3 UcOc
Number of case 506 505
Mean 12.97
Median 1.14
Screwness 0.923 2.71
Kurtosis 0.683 9.768
r@25 (OH) D < 30 0.032
r@25 (OH) D > 30* 0.274

* the level of 25 (OH) D3 is between 30-40.21 ng/ml. The
normal value of 25(OH) D3 by using the cut point of calcidiol
= 30-35 ng/mlI®® and the cut point of UcOC is 2.69 ng/mI®
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was shown in Fig. 2.

Discussion

The biomarker of vitamin K2 status is
inversely associated with vitamin K intake and the
undercarboxylated osteocalcin is also associated
inversely with vitamin K2 status. The present study
found that the role of vitamin D3 in the UcOC formation
was an important factor that should be considered
before interpreting the vitamin K2 status. Small amount
of vitamin D3 directly causes the occurrence of little
amount of UcOC which can lead to misinterpretation of
the vitamin K2 status. Our research showed that the
more increase of vitamin D3, the more increase of UcOC.
Unfortunately, this finding was based on not many
cases (13 cases) of the normal vitamin D3 level. Thus,
the correlation between UcOC and 25(OH) D3 cannot
be shown.
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