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Abstract

Swmmary To identify the role of vitarmin K2 for the preven-
tion and treatment of osteoporsis In postmeno pausal women,
we conducted this meta-analysis of 19 randormzoed controlled
trials. Our results showed that vitamin K2 might play a role m
mamtaining the bone mingal density and in reducing the
incidence of fractures for postmenopausal women with
OStCOPOTOSIS.

Inrroduction Vitarmn K2 has been reveaaled to be offective m
the prevention and treatment of osteoporosis in Jopan, which
was not con firmed I westemn countnes. T hus, we conduct this
mcta-analysis to verify the hypothesis that vitamin K2 plays a
role mm the prevention and treatment of osteoporosis for post-
maonopaisal women.

Methods We scarched the Cochmne Library, Pub Med,
EMBASE, and IS] web of knowladge (until Doecember 1,
201 3) and reference lists of cigible anickes. A mcota-analysis
of all-including randormized controllied trnals was then
porformed.

Resudts Ninateen mndomized controlled trials encompassing
6759 partiapants have mat the inclusion cntena. Subgroup
analysis of postmenopausal women with osteoporosis re-
vealed a significant improvemant of vaertcbml BMD for both
medium-term and long-term results favonng vitamin K2

Z-B. Humng

group (p<0.00001 and p=0.0005). However. no sigmficant
difference in BMD changes was revealed for the non-
osteoporosis subgroup analysis. As for the madonce of frac-
tures, pooled analysis of the seven related studies demon stmat-
ed no significant diffarence in the inadence of fractures fa-
vorng vitarmin K2 (RR=0.63, p=0.08). However, sensitivity
analysis by rcjecting the study minducing hetorogenaty dem-
onstrated a sigmficant diffaronce in the incidence of fractures
fvornng vitamin K2 (RR=0.50, p=0.0005). Significamt dif-
ferences were found n undacarboxylated ostecocalein reduc-
tion and osteocakin maement. The result of adverse reaction
analysis showed that vitamin K2 group seemed to have a
higher advarse rcaction mte (RR =122 p=0.06).
Conclusions This mata-mnalvsis scemeaed to support the hyv-
pothesis that vimmm K2 plays kind of a role in the mainte-
mance and improvemant of vertebral BMD and the prevention
of fracturcs in postmenopausal women with ostecoporosis. The
reducton of undercarboxy lated osteocalkem and mmerement of
osteocalan may have some relation to the process of bone
minaalizaton. However, the effect of vitamin K2 for post-
menopausal women without osteoporosis had not been iden-
tificd. Further highguality RCTs with large sample size are
needed to confirm the role of vitamin K2 in osteoporosis for
postmenopausal womaon.

Kevwords Bone mmeral density - Fracture - Meota-analysis -
Osteoporosis - Vitamin K2
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Abstract information for the managements of primary osteoporosis
Introduction In 1998, the first Japanese practice guidelines  in postmenopausal women and men over 50 years old, a
on osteoporosis was published. It has been updated several =~ summary of the evidence for the treatment of secondary
times, with the most recent being the full-scale 2011 edition  osteoporosis, and a summary of the evidence for the pre-
and its abridged edition. The present guidelines provide  vention of osteoporosis in younger people.



Study (Year)

95% CI

%Weight

Hip fracture

Sato Y (1998)
Shiraki M (2000)
Sato Y (2002)
Ishida Y (2004)
Sato Y (2005)
Subtotal

Vertebral fracture

Sasaki N (2005)
Shiraki M (2000)
lwamoto J (2001)
Ishida Y (2004)
Subtotal

All non-vertebral fracture

Sato Y (1998)
Shiraki M (2000)
Sato Y (2002)
Ishida Y (2004)
Sato Y (2005)
Subtotal

0.02-5.90
0.03-2.55
0.05-0.75
0.02-5.90
0.08-0.59
0.12-0.47

0.02-6.00
0.20-0.75
0.07-1.46
0.20-1.10
0.25-0.65

0.02-5.90
0.05-1.30
0.02-0.58
0.03-1.56
0.08-0.41
0.11-0.35

Favors vitamin K Favors control

6.3 o
9.4
26.4
6.3
51.6
100.0

2.9

005 0.1 02 05 1
Odds ratio (OR)
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Abstract

Surmmary Prnor 8-week treatment with menatetrenons, MK,
followed by 8-week risedronate prevented the shortcomings
of mdividual drugs and signi ficantly increased the strength of
ovariecc omized ICR mouse fanur compared to the ovanec-
tomized (OVX) controls. Neither MK <4 follow ing risedronate
nor the concomitant administmmtion may be recommended
because they brought the least beneficial effect.

Introduction The objective of this study was 1o determine
the best combinatory admmistration of risedromate at
0.25 mg/kg/day (R) with vitamin K, at approximately
100 pg MK4/kg/day (K) to improve strength of osteoporotic
mouse bone.

Y. Matsumoto - Y. Kozai - H. Wakao- R Kawamata -
L. Kashima - T. Sakurai (70)

Division of Radiology, Depanment of Maxillofacal
Diagnostic Science, Kanagawa Dental College,

82 Insokacho,

Yokosuks, Kansgawa 238-8580, Japan

\.

Methods Thirteen-week-old ICR mice, ovariectomized at
9-week, were treated for 8 weeks with R, K, or R plus K
(R/K), and then, either the treatment was withdrawn (WQO)
or switched 10 K or R in the case of R and K. A fler another
8 weeks, the mice were killed, and mechamcal tests and
analyses of femur properties by peripheml quantitative
computed tomography, microfocus X-ray tube computed
tomography. and confocal laser Raman microspectroscopy
were camied oul.

Resulty The K to R femur turned out superior in pammeters
tested such as material properties, bone mineml density,
BMC, trabecular structure, and geometry of the cortex. The
increased cross-sectional moment of inertia, which occurred
after K withdmawal, was prevented by risedronate m K to R.
In addition to K to R, some properties of R to WO
diaphysis and K to WO epiphysis were significantly better
than OVX controls.

Conclusion Prnor treatment with MK-4 followed by risedr-
onate significantly increased femur strength in comparison
to the OVX controls.
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Table 1. Vitamin K-dependent gamma carboxyglutamate (Gia) proteins (&, prothrombin, osteocalcin

Vitamin K dependent Gla protein Function

iver Hepatic carborylaton

Clotting factors VI, X and X Haemostasts (rocoaqulant activity

ProteinC, Sand Z Haemostasi(anticoaqulant actvty)

Various tissues Eitrahepatic carborylation

Osteocalcin Calciumand bone metabolism

Matr-Gla-Protein Inibitor of vascular calcfcaton (carlaqinous tissue, vascular
wall of the vascular smooth muscle cell

Growth-anest specific gene 6 (Gase) Cellgrowth {endothelium, smooth muscle cells), apaptosis, phagocytosis ()

Transmembrane GLA-protei Signal ransducton to phosphaticylserine (]

Periostin Bone metabolism, cellmigration, angiogenesis )

(ther.carborylase, transthyretn, Gla-ich-Protein (GRP To date mainly unknown




Budowa osteokalcyny

glutamate residue f-carboxyglutamate residue

Vitamin KO
H,0

CalvoMS, et al.EndocrineRev1996; 17: 33369; SeibelMJ. Osteoporosint 2000; 6: S1&29; Singer FR, et aClevClin J Med. 2008; 75: 739
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OSTEOKALCYNY
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