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Abstract

Undercarboxylated osteocalcin (ucOC) is a marker of vitamin K deficiency. In addition, ucOC reflects bone metabolic turnover
besides vitamin K sufficiency status. Increased ucOC level is considered a predictor of proximal femoral fracture. Eldecalcitol has
been reported to strongly influence bone metabolism as compared with the conventional vitamin D supplementation. In this study,

we examined the effects of eldecalcitol supplementation on ucOC levels.

We evaluated 25 patients with osteoporosis who had no history of treatment for osteoporosis. After the first examination, we
administered eldecalcitol 0.75 pg/day and reexamined the patients 6 months later.

ucOC was correlative with the N-telopeptide of type 1 collagen (NTX) and bone-specific alkaline phosphatase(BAP). The serum
ucOC level was reduced in 88.0% of the patients who received additional eldecalcitol treatment. NTX and BAP also decreased signifi-

cantly.

In this study, it was concluded that eldecalcitol supplementation reduced serum ucOC levels along with a decreased bone meta-
bolic turnover in patients with osteoporosis.
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Introduction

Osteocalcin(0C) is a bone-specific protein that is synthesized by osteoblasts, and widely used as a marker of bone formation. OC is
characterized by the presence of y-carboxyglutamic acid residues. Fully carboxylated OC has a high ability to bind hydroxyapatite. Vita-
min K is a necessary factor for the posttranslational y-carboxylation of glutamic acid. The synthesis of OC depends on vitamin K level.
In vitamin K deficiency, undercarboxylated OC (ucOC) is released from osteoclasts into the blood circulation. ucOC has no ability to bind
hydroxyapatite. Thus, vitamin K is thought to maintain bone strength via the y-carboxylation of OC [1]. Moreover, vitamin K deficiency has

been reported to be a risk factor of proximal femoral fracture [2,3].

Consequently, vitamin K treatment is currently considered as the therapy of choice to control high ucOC levels [4,5]. However, vita-
min K supplementation is limited in patients receiving warfarin for a preexisting condition. In addition, ucOC reflects bone metabolic
turnover besides vitamin K sufficiency status. Bisphosphonate supplementation is useful for reducing bone metabolic turnover [6]. How-
ever, bisphosphonate supplementation has been reported to obstruct a process in vitamin K metabolism [7,8]. Hence, patients receiving
bisphosphonate supplementation should be carefully monitored even if ucOC levels decrease [9].

In the recent past, eldecalcitol has been developed as an active vitamin D derivative. Eldecalcitol has been reported to strongly influ-
ence bone metabolism as compared with the conventional vitamin D supplementation [10-13]. However, reports on the effects of elde-

calcitol on ucOC levels are few.

Hence, we examined the effects of eldecalcitol supplementation on ucOC levels.
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Patients and Methods

We evaluated 25 patients with osteoporosis who had no history of treatment for osteoporosis (mean age, 78.6 years). We analyzed
ucOC, the N-telopeptide of type 1 collagen (NTX; a marker of bone resorption), and bone-specific alkaline phosphatase (BAP; a marker
of bone formation). Bone Mineral Density (BMD) was measured at the lumbar spine and proximal femoral levels by using dual-energy

X-ray absorptiometry. After the first examination, we administered eldecalcitol 0.75 pg/day and reexamined the patients 6 months later.

Values are shown as mean # S.E. Comparisons were conducted by using the paired Student t-test. Correlations between two indepen-
dent measurements were assessed by using Pearson, correlation coefficient. Differences were considered statistically significant at p
values of < 0.05. All statistical analyses were performed by using SPSS version 21.0 (IBM).

Results

The mean ucOC level was 9.19 * 12.46 ng/mL. The ucOC levels in 18 patients (72.0%) were higher than the standard value (< 4.49 ng/
mL). ucOC was correlative with NTX (r = 0.562, p < 0.01) and BAP (r = 0.469, p < 0.05) (Figure 1).
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Figure 1: ucOC is correlative with NTX and BAP,

After 6 months, serum ucOC level decreased significantly, and the mean ucOC was 5.46 * 7.06 ng/mL. The serum ucOC level was
reduced in 88.0% of the patients who received additional eldecalcitol treatment. NTX and BAP also decreased significantly. However, ad-

ditional eldecalcitol treatment showed no significant effect on BMD (Table 1).

Parameter Pre medication | After medication | P value
ucOC (ng/mL) 9.19 +12.46 5.46 + 7.06 P<0.01
NTX (nM BCE/mM e Cr) 60.72 + 34.67 38.80 + 24.88 P<0.01
BAP (U/L) 19.82 £8.31 16.03 £ 6.03 P<0.01
Lumbar BMD (YAM %) 79.36 + 16.68 79.68 + 18.00 P=0.73
Proxymal Femoral BMD (YAM %) 70.40 £ 11.14 69.96 £ 10.31 P=0.57

Table 1: Biochemical measurements and bone mineral density.

YAM: Young Adult Mean
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Discussion

Eldecalcitol controls bone resorption by inhibiting the differentiation of previous osteoclasts. It has a mechanism of action that to
promotes the differentiation of previous osteoblasts, and activates bone formation [14,15]. Clinical trials have reported that eldecalcitol

suppresses an important bone resorption marker and increases the BMD of the lumbar vertebrae and proximal femur.

We examined the effects of eldecalcitol supplementation on ucOC levels. Eldecalcitol supplementation reduced ucOC levels along with

a decreased bone metabolic turnover.

In this study, the supplementation period was short (6 months), hence, a significant increase in BMD could not be confirmed. However,
we observed decreases in ucOC levels and other bone metabolism markers. Thus, future long-term follow-up studies should evaluate if
eldecalcitol supplementation has a protective effect against proximal femoral fracture by reducing ucOC levels.

Conclusion

In this study, it was concluded that eldecalcitol supplementation reduced serum ucOC levels along with a decreased bone metabolic
turnover in patients with osteoporosis.
Bibliography

1. Tsugawa N,, et al. “Vitamin K status of healthy Japanese women: age related vitamin K requirement for y-carboxylation of osteocal-
cin”. The American Journal of Clinical Nutrition 83.2 (2006): 380-386.

2. SzulcP, et al. “Serum undercarboxylated osteocalcin is a marker of the risk of hip fracture in elderly women”. The Journal of Clinical
Investigation 91.4 (1993): 1769-1774.

3. Vergnaud P, et al. “Undercarboxylated osteocalcin measured with a specific immunoassay predicts hip fracture in elderly women:
The EPIDOS study”. The Journal of Clinical Endocrinology and Metabolism 82.3 (1997): 719-724.

4. MikiT, etal. “Vitamin K2 (menaquinone 4) reduces serum undercarboxylated osteocalcin level as early as 2 weeks in elderly women
with established osteoporosis”. Journal of Bone and Mineral Metabolism 21 (2003): 161-165.

5. Binkeley N, et al. “Vitamin K treatment reduces undercarboxylated osteocalcin but does not alter bone turnover, density or geom-

etry in healthy postmenopausal North American women”. Journal of Bone and Mineral Research 24.6 (2009): 983-991.

6. Hirano M,, et al. “Response of serum carboxylated and undercarboxylated osteocalcin to alendoronate monotherapy and combined

therapy with vitaminK2 in postmenopausal women”. Journal of Bone and Mineral Metabolism 26.3 (2008): 260-264.

7. Luckman SP, et al. “Nitorogen-containing bisphosphonates inhibit the mevalonate pathway and prevent post-translational prenyl-
ation of GTP-binding proteins, including rats”. Journal of Bone and Mineral Research 13.4 (1998): 581-589.

8. Okano T, et al. “Conversion of phylloquinone (vitamin K1) into menaquinone 4 (vitamin K2) in mice. Two possible routes for mena-
quinone-4 accumulation in cerebra of mice”. The Journal of Biological Chemistry 283.17 (2008): 11270-11279.

9. Shiraki M,, et al. “High level of serum undercarboxylated osteocalcin in patients with incident fractures during bisiphosphonate
treatment”. Journal of Bone and Mineral Metabolism 28.5 (2010): 578-584.

10. Ito M, et al. “Effect of eldecalcitol, an active vitamin D analog, on hip structure and biomechanical properties: 3D assessment by
clinical CT”. Bone 49.3 (2011): 328-334.

Citation: Hiroshi Yonezu,, et al. “Eldecalcitol Reduces Serum Undercarboxylated Osteocalcin Levels Along with a Decreased Bone Meta-
bolic Turnover in Patients with Osteoporosis”. EC Orthopaedics 6.2 (2017): 59-62.



Eldecalcitol Reduces Serum Undercarboxylated Osteocalcin Levels Along with a Decreased Bone Metabolic Turnover in

Patients with Osteoporosis

11.

12.

13.

14.

15.

16.

62

Matsumoto T, et al. “A new active vitamin D3 analog, eldecalcitol, prevents the risk of osteoporotic fractures -A randomized, active
comparator, double-blind study”. Bone 49.4 (2011): 605-612.

Matsumoto T, et al. “A new active vitamin D, ED-71, increases bone mass in osteoporotic patients under vitamin D supplementation:
a randomized, double-blind. Placebo-controlled clinical trial”. The journal of Clinical Endocrinology and Metabolism 90.9 (2005):
5031-5036.

UchiyamaY, et al. “ED-71, a vitamin D analog, is a more potent inhibitor of bone resorption than alfacalcidol in an estrogen-deficient
rat model of osteoporosis”. Bone 30.4 (2002): 582-588.

Paulo H,, et al. “Eldecalcitol, a second-generation vitamin D analog, drives bone minimodeling and reduces osteoclastic number in
trabecular bone of ovariectomizad rats”. Bone 49 (2011): 335-342.

Hatakeyama S,, et al. “Synthesis and biological evaluation of a 3-position epimer of 1a,25-dihydroxy-2{-(3-hydroxypropoxy) vitamin
D3 (ED-71)". The Journal of Steroid Biochemistry and Molecular Biology 103 (2007): 222-226.

Harada S, et al. “Daily administration of eldecalcitol (ED-71), an active vitamin D analog, increases bone mineral density by suppress-
ing RANKL expression in mouse trabecular bone”. Journal of Bone and Mineral Research 27.2 (2012): 461-473.

Volume 6 Issue 2 April 2017
© All rights reserved by Hiroshi Yonezu., et al.

Citation: Hiroshi Yonezu,, et al. “Eldecalcitol Reduces Serum Undercarboxylated Osteocalcin Levels Along with a Decreased Bone Meta-
bolic Turnover in Patients with Osteoporosis”. EC Orthopaedics 6.2 (2017): 59-62.



