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Summary. The purpose of the study was to examine

changes in the levels of serum 25-hydroxychole
calciferol (25-OHD) and other biochemical markers
in response to hip fracture. Serum 25-OHD,
serum intact parathyroid hormone (intact PTH),
serum N-terminal crosslinking telopeptide of type
I collagen (NTx), and urine NTx were measured
during a 6-month period after fracture in 11 patients
with acute hip fracture. Bone mineral density
(BMD) of the non-fractured hip was measured by
dual-energy X-ray absorptiometry (DXA). Serum
and urine were sampled at admission, on the day
of surgery, and two weeks, four weeks, and either
three months or six months after fracture. The mean
change in the serum 25-OHD levels was less than
+ 10% after fracture. Intact PTH levels after three
months were higher than those after two weeks
or six months, and intact PTH after six months
was higher than after two weeks, the mean change
being = 20%. Urine NTX levels changed until four
weeks after fracture, and individual differences
were observed; insufficient urine NTx data were
obtained for analysis after four weeks, though the
changes in the urine NTx level after four weeks
were small. Changes in serum NTx were smaller
than those in urine NTx and similarly showed no
significant changes during the measurement period.
In conclusion, serum 25-OHD did not show large
changes during hip-fracture healing.
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INTRODUCTION

The number of cases of hip fracture has been
increasing with the aging of society Y, necessitating
methods for its prevention. The serum 25-hydroxy
cholecalciferol (25-OHD) concentration is an index
that reflects nutritional status as determined by the level
of vitamin D, which is an important nutrient for bone
health and a regulator of calcium metabolism. Vitamin
D deficiency leads to an increase in parathyroid
hormone (PTH) levels ~ resulting in bone loss ?, and
subclinical vitamin D deficiency is considered to be a
risk factor for osteoporotic hip fracture in the elderly;
3438 these facts give importance to an evaluation of
the vitamin D level in osteoporotic patients with hip
fracture. An association of vitamin D with normal bone
formation has been established, but there are insufficient
data regarding serum 25-OHD changes after hip
fracture, and the relationship between 25-OHD levels
and hip-fracture healing remains unclear. In evaluating
serum 25-OHD in hip-fracture patients, the influence of
the fracture on the value of serum 25-OHD and other
biochemical markers must be considered. Thus, the
aim of this study was to examine the levels of 25-OHD
and other biochemical markers, including serum intact
parathyroid hormone (intact PTH) and serum and urine
N-terminal crosslinking telopeptide of type I collagen
(NTx), in patients after acute hip fracture.
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Abbreviations — ALT, alanine aminotransferase; AST, aspartate
aminotransferase; BMD, bone mineral density; CLIA, chemiluminescence
immunoassay; DXA, dual-energy X-ray absorptiometry; ELISA, enzyme-
linked immunosorbent assay; NTx, N-terminal crosslinking telopeptide of type
1 collagen; PTH, parathyroid hormone; RIA, radioimmunoassay; 25-OHD,
25-hydroxycholecalciferol.
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SUBJECTS AND METHODS
Subjects

Patients with a fresh fracture of the femoral neck who
were admitted to a particular general hospital in Niigata,
Japan, from February to September 2004 were invited
to participate in a prospective study of recovery from
hip fracture. Twenty-six patients were recruited, and 15
of these patients could be followed. However, two of
the 15 patients were excluded because they had taken
active vitamin D; before the fracture, and two more
patients were excluded because 6f malignant disease
and liver damage, respectively, leaving an enrollment
of 11 patients. The average age of the 11 patients (three
males and eight females) was 75.3 = 11.2 years old
(range, 55-91 years old); none suffered from renal, liver
or malignant disease. The participants took no active
vitamin Ds for six months after the fracture, with the
time limit defined by the final blood examination, and
serum levels of 25-OHD, intact PTH and NTx, and the
urine NTx level were determined during this period.
Written consent for participation in the study was
obtained from all patients.

Table 1. Subject characteristics

Serum, urine, and bone mineral density (BMD)
measurements

Serum and urine samples were collected at admission,
on the day of surgery, and two weeks, four weeks and
three months or six months after the fracture occurred.
The average period from fracture to admission was
3.9 days (range, 0-12 days), and the average period
from admission to surgery was 3.5 days (range, 1-8
days). Conservative therapy was used for one patient.
The blood and urine samples were assayed for NTx,
and blood samples were assayed for intact PTH and
25-OHD. The samples were collected in the morning.
Serum calcium, serum phosphorus, and serum total
protein were determined at admission, using standard
methods. Serum creatinine, alanine aminotransferase
(ALT), and aspartate aminotransferase (AST) levels
were checked to examine liver and renal function. The
BMD of the non-fractured hip was measured by dual-
energy X-ray absorptiometry (DXA) (Hologic, QDR
Delphi, Bedford, MA, USA).

: , Serum total Serum Serum Serum Serum
Subject Gender Age BMD of hip protein albumin Ca iP creatinine
number (years) (g/em?) (g/dD) g/dl) (mg/dl) (mg/dl)  (mg/dl)
1 F 55 0.703 6.9 43 8.9 3.1 0.6
2 F 70 0.443 5.6 3.1 8.0 2.9 0.4
3 M 91 0.330 5.6 3.1 8.2 2.7 04
4 F 88 0.586 5.8 3.7 8.6 34 0.5
5 F 30 0.554 6.8 43 8.9 3.8 0.4
6 F 74 0.589 6.3 4.0 8.7 2.5 0.5
7 M 83 NE#* 7.6 3.0 8.1 2.8 1.5
8 F 78 0.595 6.7 NE 8.8 3.0 0.4
9 M 58 0.630 6.1 NE 8.2 2.6 0.5
10 F 79 NE 7.7 NE 9.1 35 0.7
11 F 72 0.806 6.8 NE Q.4 4.6 0.6
Mean=SD 753+112 05824014 654+0.73 3.64+058 851+037 3.17£0.62 0.59+0.32

*NE, not examined; BMD, bone mineral density.
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Fig. 1. Plots of the serum 25-hydroxycholecalciferol (25-OHD) level over time for all cases. The average maximum

change from the mean value in each case was = 8.5% (% 1.75 ng/mL).

Intact PTH

(pg/ml)
90
80 1 i
70 ¢
60

50
40
30
20
10 T

f

0
ad op 2W 4W 3M

Period

6M

—¢-—  Sample 1
B 2
3

—d— 4
S 5
—— 6
—t 7
— 8
e 9
10

— 11

=== Mean + SD

Fig. 2. Plots of the serum intact parathyroid hormone (PTH) level over time for all cases. The average maximum

change from the mean value in each case was  20.7%.
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Urine NTx
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Fig. 3. Plots of the urine NTx level over time for all cases. The average maximum change from the mean value in
each case was = 19.4%.
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Fig. 4. Plots of the serum NTx level over time for all cases. The average maximum change from the mean value in
each case was % 18.0%.
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Hormone assays

The 25-OHD level was measured by radioimmunoassay
(RIA) using a kit supplied by DiaSorin (Stillwater,
MN, USA), and intact PTH was measured by the
chemiluminescence immunoassay (CLIA) method
using a kit provided by Nichols Institute Diagnostics
(San Clemente, CA, USA). Urine and serum levels of
NTx were measured by enzyme-linked immunosorbent
assay (ELISA), using the Osteomark kit (Inverness
Medical Professional Diagnostics, Princeton, NJ, USA).

Statistical analysis

ANOVA followed by the Bonferroni/Dunn test was
used to evaluate differences in the data, with P values
less than 0.05 considered to be statistically significant.
Analysis was performed using StatView for Windows
software (version 5.0).

RESULTS
Subject characteristics

The characteristics of the 11 patients are shown in
Table 1. On discharge from the hospital, six patients
returned home after an average hospitalization period
of 32 days, while three patients returned to the hospital
or the nursing home at which they had lived before the
fracture, and two patients who had lived at home before
the fracture moved into a hospital or a nursing home.
The BMD of the non-fractured hip was measured by
DXA in nine of the 11 patients, and the average BMD
was 0.582 £ 0.13 g/cm?. The average serum total
protein level was 6.53 + 0.7 g/dl. Renal function and
liver function, as determined by the serum creatinine
level and by serum ALT and AST levels, respectively,
were close to the normal ranges, and all patients had
normal serum calcium and phosphorus.

The serum levels of 25-OHD are shown in Fig. 1.
The average at the time of admission was 20.8 ng/mL
(< 20 ng/mL in five of the 11 patients), and in most
cases this level changed little in the six months after the
fracture occurred: the average maximum change was £
8.5% (% 1.75 ng/mL), and no significant difference was
observed in comparison of serum 25-OHD levels for
any pair of time points. The serum levels of intact PTH
are shown in Fig. 2. Intact PTH was higher after three
months than after two weeks or six months, and higher
after six months than after two weeks: the average
maximum change was + 20.7%, but no significant
difference was observed in comparison of serum PTH

Serum 25-OHD Status after Hip Fracture 97

levels for any pair of time points. The urine and serum
levels of NTx are shown in Figs 3 and 4, respectively.
Urine NTx levels changed until four weeks after
fracture, and individual differences were observed;
there were, however, insufficient data for urine NTx
after four weeks to perform any statistical analysis. The
average maximum change in urine NTx was + 19.4%,
though no significant difference was observed in
comparison of the urine NTx levels for any pair of time
points. Serum NTx levels also increased for two weeks
after fracture in six of 11 cases, though smaller changes
in serum NTx were observed in comparison with urine
NTx; the mean maximum change was + 18.0%, and no
significant difference was observed between data for
any pair of time points.

DISCUSSION

The serum levels of 25-OHD showed little change
in osteoporotic patients. Tauber et al.” found that the
blood level of 25-OHD:s is reduced during fracture
repair in humans and suggested that this could be
related to reduced outdoor activity; however, these
results were obtained in patients undergoing prolonged
fracture healing. On the other hand, Meller et al.®
reported that PTH-and 25-OHD; do not show significant
changes during the healing period for fractures in young
adults. Yu-Yahiro et al.” reported that intact PTH
levels gradually rise after fracture and are significantly
elevated after 365 days, compared with all other time
points; however, their study also showed that intact
PTH is somewhat decreased 10 days after fracture
and returns to a baseline level after 60 days. In our
subjects, the intact PTH level was higher three months
after fracture than two-four weeks after fracture (not
significant), an observation that is not contradictory
with previous results. Ingle et al.'® showed that urine
NTx slightly increases following fracture and then
decreases from 12 to 52 weeks. In the current study,
numerical variation and the small sample size prevented
these changes from-reaching a statistical significance.
Changes in serum NTx were also observed, but these
were smaller than the changes in urine NTx. Overall,
our data are consistent with previous studies, but the
small sample size and lack of data for some variables at
certain time points indicate that more detailed studies
are needed to confirm these results.
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CONCLUSION

The serum 25-OHD.level did not change greatly after
fracture, in comparison with the levels of intact PTH
and NTx.
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The relationship between vitamin D insufficiency and hip fracture.

Niigata University Graduate School of Medical and Dental Sciences,
Department of Community Preventive Medicine, Division of Rehabilitation Medicine

Mayumi Sakuma
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Department of Regenerative and Transplantation Medicine, Division of Orthopedic Surgery

Naoto Endo

Recently the relationship of vitamin D insufficiency and fracture is noticed in elderly people. Vitamin D
nutritional status is evaluated by measuring serum 25 (OH) D. Higher prevalence of vitamin D insufficiency
is observed in the patients with hip fracture. This suggests that vitamin D insufficiency is one of fracture risk
factor and improvement of vitamin D status reduce fracture risk. With the results of recent studies, we would

like to discuss about fractures from the viewpoint of vitamin D insufficiency.

§ Lo BETHY, Bio, BRCBOTEARBEERE
ARCBT2EBEVBEVICEIEREL T2 DI TERERFERTHIEELL D,
T, TBH - R @ TNIERSR] RS EEL Bt OEGCSH, BETHILLAEEERM

HEAFREREEER GRS THEERL Y NCY F—2 2 VESHF (8¢ - 202)
UHBAFAFREREFRAVIAN SR EESRERBABELT - HE (AAES - £88)

o
T

32 (1968) CLINICAL CALCIUM WVoll6, No.I2, 2006

— 110 —



Seminar MPESYZVDEESAREEEBIN

BOEETEIEINRDENRTVWE, Thbb,
Bl o> T HE\V quality of life (QOL) % HERs
TRAILREELRETHD, KEBEHEH
X, BER R BETIHEEATHL I Ewb,
EWREFHLUEBETICHGT 2 2 &, QOL
OEECDENEEEZ LN,

—F, EXI2DR, BICERE KT 5 ESE
BOBAYS, SHCHEEBIIBOTLBREDOX
ALY MPRECLZEXZIVDTREBROEF
FREFHEL SRk DEMY, FEHEH
Tnb, ¥, BIFC Y X I DREVHEET S
EDT—ADHRLICERINTETNS,

ZIT, KBBEREREOBLEZIDY
AU DO TRz,

| coy=voirH
PXIVDRER, D: & DeBHARICEZLH
WL, BOUERHIEFD. D RIA LB ED
EYHEERCEZh, BEZOREI D CHAD
FTHThd, D3I, 3., AR, AELE
ODEYCEZNEPELELTRSZVE LR, K
MDA E THART 2 NEMED HDICHET 5,
AL OEBTERLIEXI D, £/
BROWCERSL-EZI DR, FFET25
frpKER{EE T 25(OH)D &40, Mm%
BT 5%, INEFRCERERERIZVESR, X
KEBHTlafL 3ol 24 KBS N T,
1,25(0H):D /22 24,25(0H).DicfR# 3 h
5, 1,25(0H).D IZERERERZIDELTED
WAREL, NG, BOAILT T L(Ca) BIRZ
{235, iz, BiCBi5 Ca REFIE, HF
RBC BT % PTH o iHEIc 457 3,
PAIVDORBVANVEEYVRELRLHT
merZEET 5 M 25(0OH)D L_ubh 5 HE S

| cozyoouE, BEr~oDE

KAEEEREHORAL LTE, BEIC LSS
DNEORES 2 EDB, £oT, BREDAL
LY, WREICBTZBEENE, WIEE, HOE
ThERBROKERERET L% 5,

Pfeifer 5" B LME237THBIcDVT, M
W 25(0H) D L L h s Bt & B oM %
T2 EHFRLUI, Stein 52, HEREIBEOFE

WHARTIE25(0H)D VRVHEETH S &
HELTVSE, IhHEDAHZZALELT, EX
2 VDA HEMEO Y 2 I Y DEER
FEHLTHEMREOHRE 2B D, EOBELHM
LEHRICEL OTREOCHEDEEVNEZ LN
TL‘%1)~3)Q

é%ﬁ%@%%tﬁ@i)D

EREFECIEE»LD CaRIFEMNMETL, B
BT 5L Y DIEELRESEEL, RIS
PTH OS5 EL TR EINTVE, 0D
BELGL, YXI2D,CaZ@HRTEILIIHER
ThHs,

ENEOBREET, EREOLSLVEXITD
DBREL TV 2O DWTRETIRARENIE
Y oDHh 5, Nakamura 5% &, BEATE XS
YDOEIBYVEL, ARE{EBRTAATHT
BLTWEIL, BEOLHTETHREZITD
BoAHIFFCERVLIE, SHICEERELZTT
BEEEERTHAREL TV BRI zHELTY
5, MIFAS OEETI, FHER 6L O
462 iz BT, I 25(0H) Ds A3 20ng/mL
(KX 3IDARE) #355%, 12.5ng/mL sk (2
RIVDRZ)MEWBIZHED LN, FIZ80
MU ETIR, TO%MNELZIVDFRETH-IE
WEL T,

ARBEHMEIT AT AL EEH EFHERESHELRR, CITIEMAILANSKTHDENERCH TS,

CLINICAL CALCIUM VolL16, No.I2, 2006

— 11t —

33 (1969)



1% ARBEBITORBREATFE T

1 BT vs EBFHOUR (EHRE)

BIHTIIFEBHRBFICL, 25(0H)

PTH A'BEICEL,

D, PIWTZIUHEEIZEL, intact

rem B SEBE _

RIEIRE (n=30) (n=28) P&
5 (8) 67 ~ 88 70 ~ 87 -
EETH () 79.9%5.4 77.5%4.8 ns
PLTIY (GL) 3.620.5 4.0£0.5 < 0.05
ALP (U/L) 309.02281 | 255.3+112 ns
25 (OM) D (ng/mL) | 16.6%6.3 22.0%6.0 < 0.01
intact PTH (pg/ml) | 45.8220.4 | 35.8+22.8 | <0.05
BEHTH 6.38.9 8.9%9.5 ns

ALP : PILHYURZI D 75—, ns: BE

24U, PTH: BIRREBRILEY

PEOHER, 22 esBEVPETRIELI Y
DEREFFELTEY, BIBHECBLTE
RICME225OCHDAMEETHEIERRLT
W3,

%té‘?i DULARIVEXBEBEEEINED
BE~w, B, TEEESHT~

T 7*’:!7 OEIFEMCBITEX I DIR

%?ﬁ‘c‘: @Bﬁﬁiy){ﬂi@ 3had, XKERPALZUT
WT, TN AKBREEREITEMICET2
EXIDrgb, BRENC DV THE LE
R, AREFEHEMEFZEIERCME 25(0H)D
I//\‘IWJ‘;{EE{!_'C*?)»% EDEENAENESY T,

HEELE, WMEREEBLEEN B, A0
70,011 A, EE{EFE 34%) BT 1 EMoK
MREENEINEAZAE LR, AHEBEEE
IFHEBI DM 25 (OH)D L~uLhs, Bif2H Lk
WEBBE ORISR TRETHZ L 2HEL
7o, FElBFELARRICBOTY, BIRET
BIEFIEICIE~, 25 (OH) D, 773 2o
BICE <, intact PTH BB ICE 272 (R 1),
L7z, BYHITIE, 25 (OH) D AMEETH-T b
intact PTH B3 LR L T A WHIDSEIEEL -
B1). COBFICDOTRE/EHBEL ER>T

34 (1970)

(B9 L W)

WA, T L7225 (OH) D & intact PTH,
Ca RA DB - AA=X LD VAL AR

M, B2DBECESILY EDMHLBIRTI

PEREVHFETELZDOTRRNIES I b,

FM#ET, BIFBEHECBVT 25(0H)D Lo
PAfR 2R RIoRER, BFEHEIHE 25(OH)D 0H
BRIEDMHE (a= 0.20, p < 0.05) #3d/,
HEREHCLZ2BELLHRE VD, —HT,
rﬁ;(ﬁ%%@ﬂﬁé’i'{kﬁ&ﬂfﬁf{ﬁm, HicCaplix3
DOEIRNAPERT 2 LoWmE L EShTL
200, OEBREOELSREBREOE/IZ DR
5, FREHMECERTZ EOIRRAPEET
&2,

FAHRZECBT, MTERBEIREEBREOHE
HHE (1999 FE A& HME) v, 25(0H) D &
MRTOFEFE B ILE - HEEBEILE L O
DVTHNT, 25 (0H)D L EBMEBTEE LD
BRTE, BAECEENELL k3 1c2h25
OH)IDBEMNSKTT2ERANAELNL p<
0.05) (B2), F#ic, 25(0H) D & BE4EER
TEEDHERFETE, BXEVBETT3EDH, 25
(OH)D DEVMET T2 EM» &SN (BEEL
L ns) (B3),

INLEDERIIDVTRFAE TR\, EH

CLINICAL CALCIUM Vol16, No.2, 2006

— 112 —



Seminar MPEYZUDIKES KESEIRIIN

(ng/mL) B
40 4
n==50
35 - o}
301 o o
o) [ele] @] o
T 21 © o
e 20 ®a of ° °
& 8,° & o) o °
o
154 89 % s °
o 8
10 1 ? o © o,
0o o
5 T T
0 20 40 80 80 100
intact PTH{pg/mL)

(ng/mL) SEBHE
09 oo
o n=>53
%71 0o Wo y=30315—0.144x
30 - oo R?=0.127
o] o]
[m) QY 0O
T 251 g °% °
@) o} e}
\u_; 20 O 8 Q
o Ll o
154 0o%°0 g,
10 1 [o)
0 20 40 60 80 100 120 140
intact PTH{(pg/mL)

K1 25 (0OH)D & intact PTH &BE R

BifE () T, 62.0% (50 AR 31 A) A8 25 (OH) D MfEH* 20ng/mL A FTH D=0 —75, ¥
HREE () T, B 25 (OH) D A" 20ng/mL IFERLZDIE 18.9% (53 AR 10 A) THDl=.

PTH @ BIFRBRRILE

(ng/ml.)
35
30 - n=50
[ g +SD
95
2 0] |
sl m oA A
" |
5.
EE 01 0 @m~N
RHEANE

(MERREIBEBRBTDEHEICLD)
B2 AEBEISSMBRECHIIIRNEBIEES
mi& 25 (OH) D LEafR

IS5 T7DARICTICRN, BRMESIEMN’ETL,
FHEELTRETH D, BAENFEEDIIDN, ME
25(0H) D DEAHE T T2 HEMICHD (p < 0.05),

SD : BEFE

(TR 9 & 1))

HOETE 250H) D oBEFICD VT HXE
BERTEEBICBIZCEXIVDELEDRERTAE
DOHEERELLNE, /2, 25 (OH) D & ZME
WKDWTE, TIWINAT—EBEICEBIT 325
(OH)D 0EEIHMEI N TED ¥, BUEL &

CLINICAL CALCIUM Voli16, No.l2, 2006

— 113 —

(9 &LW)
(ng/mL.)
40 7 :
35 - n=50
a0 . g +3D
q 25 {
S 201 T I
&2 154 J. J- J_
101 _
5 p
0 . :
B J A B~C
BRERBUE

(MERRIAEBREOEEILLS)
B3 AREENSMIEECHISBREEETEILE
&MiE 25 (OH) D &DEdfR

TST7OERICE RN, HEEEOBIEAE
TLIERETH D, BUENMETTBICDN, 525
(OH) D DEMMETFTHMEEICHD (ns).

ns: BREALL, SD: BERE

(SZHL G &)

SHTIRFREE OWENL X IV DAREIVRIE
ths,

D&, RIBFEEREREETRYXIY
DFREVEEL, 3L ICOMEDRKIEIRE, Ak
HE, WHEIEL HBARL Tz, BAAEXI Y

35 (1971)



BE  KERBEBEBFOERETEFN

DFREDAVERTERVWEERDIEN, KX
UDARRBICIHRLEREEE LG, BITHP
EREOQOLALICHLE T I nAKENLE
HTh2AREEVHTE R, 512605 HR
DOEEMBHFI NS,

é BEHOIC
L’fﬂ 3 .\/DZ:E‘iEE%%&’CYn]%‘—L_]}E%L, B
BROEREFTHS, i, 25 (OH) D
e I:‘é? 1D V’\‘JV%EW&T%TEF—” ELTHEA
T, KBEBSEREIEL TEME 25 (OH) D 2K
BTH5, Bl ZEIE, EHEPEME
BEDRME, ERELRE, MRV TREEVEL
PTOBECHL, BENLY X IDAELH
SELTvaumldsribs, bHbHALXIDA
BRI hbOREMECHT I —ERE LTHRZS
NBRETHEN, B - BETHERLELT
EZ &2 RBA»LBRFEOREMVRESATL
%, &%, TOUVZIVDAREERE VS EEKC
BERCHB LTV S e, WY LB - BT
FHAD—DDRACLEEDTREEEZ TS,

X #®
1) Pfeifer M, Begerow B, Minne HW, et al : Vita-
min D status, trunk muscle strength, body
sway, falls, and fractures among 237 post-
menopausal women with osteoporosis. Exp
Clin Endocrinol Diabetes 109 (2) : 87-92,

2001.
2) Stein MS, Wark JD, Scherer SC, et al:Falls re-

late to vitamin D and parathyroid hormone in

an Australian nursing home and hostel. J Am
Geriatr Soc Oct 47 (10) : 1195-1201, 1999.
3) Bischoff-Ferrari HA, Dawson-Hughes B, Wil-

36 (1972)

— 114 —

10)

1D

12)

lett WC, et al : Effect of Vitamin D on falls : a
meta-analysis. JAMA 28 ;291 (16) : 1999-
2006, 2004.
Nakamura K, Hori Y, Nashimoto M, et al : Nu-
tritional covariates of dietary calcium in eld-
erly Japanese women : results of a study using
the duplicate portion sampling method. Nutri-
tion 19 (11-12) @ 922-925, 2003.
mEF B &k, EINT, ZREEED> ST %
HLE L-BRALEO I DRBRELE
RBBEEFIZDOOT
79, 2004.
LeBoff MS, Kholmeier L, Hurwitz S, et al : Oc-
cult vitamin D deficiency in postmenopausal
US women with acute hip fracture. JAMA 281
(16) 1505-1511, 1998.
Nuti R, Martini G, Valenti R, et al : Vitamin D
status and bone turnover in women with acute
hip fracture. Clin Orthop Relat Res 422:208-
213, 2004.
LF/KZH}J, EEEA, EAMEHRSE: 2004 F
HREARBEFETSRHEHAR. F235H
KERHAFEPYERE. p202, 2005.
Sakuma M, Endo N, Oinuma T, et al : Vitamin
D and intact PTH status in patients with hip
fracture. Osteoporos Int 2006 [Epub ahead of
print] .
Mojon P, Budtz-Jorgensen E, Rapin CH: Rela-

. Osteoporos Jpn 12:77-

tionship between oral health and nutrition in
very old people. Age Ageing 28 (5) :463-468,
1999.

Krall EA, Wehler C, Garcia RI, et al : Calcium
and vitamin D supplements reduce tooth loss
in the elderly. Am J Med 11 (6) : 452-456,
2001

Sato Y, Asoh T, Oizumi K : High prevalence of
vitamin D deficiency and reduced bone mass
in elderly women with Alzheimer's disease.
Bone 23 (6) : 555-557, 1998.

CLINICAL CALCIUM Voll6, No.12, 2006



Jfr%

;am 4

Eﬁ: *%@*EEI._.\ %?é@%ﬁﬂ:ﬁ

et icn

LNEIDE

EFEEAREECEHED

A EXAEERES

- R 50 1 41—47, 2007

EnfEl

EZBZEIFFEINTHD

£ B R B

EE  EHEBERERSBCLVEIESSRITHIBRARETH S, HIUKRELIZE
»o, WHhY3 [BRSGEHEET 2KEE] LRXA5C <‘:7b>f*a< %, BEEHEO5E @

AVRLTH, HEV_IVTHEER
RELPERLT2EITETFHT2” &

EOEESERDONTB D, “‘BRFmzEST 288
REETH 2, F‘a‘é%%@ EHBEESESIATIRER
EMET (BEHM) U, SR8z LoBRRANTERZET

bDTHB, BEDEIZE

IBTLREIR[ERITHE, FLTERRFOER L L THESEEEE ADL (activity
of daily living), QOL (quality of life) Z{ET &%, EHEMCLLENCLESTT 240

TH5,

B EN L BVWREL THLBDH
B IVERTBICLDERRESIER I T, B

H, KEEEOANE, BEEE LEHEIMARE

icenaohsd, BEHEBEEEESAETEET
1,000 FAED bR TED, EELIETT 2
HATREZT ZTEERELER L LFITNE
BELEEE - TWA(ED, TEERE [0
TEDEFD, EOLs0OFRHELTRELT
WEON] BHEETZTE2ETHLERBRTD
R

FRERFEFTERIBEE TRHERERAOE
BEIC B ORI E, 1985 ELE, HEES

* Naoto ENDO, FTEREREREEZRENE
B, BEEEEEERERIRESE
** Mayumi SAKUMA, ¥t KFERZER, VLY
F— a VEFELEF
*** Takeo OINUMA, FTEELETELSELERE
Rbe, BERAE
Falling and fractures in osteoporotic patients f
Key words : ADL, QOL, Hip fracture

= 0 = A -
f =788
REESa  HRE G, BE e sa0iReE
DEE %)Lﬁ_d,tié (éﬁlﬁﬁﬁi‘! EHFRE
X1
FQJEE%E?_T'_‘% 5@ Snab0iE [BERESE
& I BEEGOER] THD,

E2NRICKBREERET (REELAEET
FEEYT (REIEYT, EFEET GMEERT &
DFBE3 o7, SETCORELIDIIT
RER - BT ERTEEE L CLUHIOERTD 5
AEBEESLER L LTEAT ) OBEFHEES
FoT&R, FEELWI—DOEVULDHIE
(BALT 250 77) ZRRICIT > T B KEEREE
FETHY, BREESE REXRORFHERZ
5T ERNTE, BFE BREZLCREEzFHT
LIEERBEHRESEZ TS zn" 99

4] ——

— 115 —



—ER - KEHNF—
£ 1 HEESLE BAOBA) KB >EEHEE, SFES
1985 87 '89 '94 99

BT 677 773 996 1468 1697
Bz 1:2.7 1:2.4 1:2.8 1:2.9 1:3.2
SEHER BB

Bt 67.5  70.4 714 744 755
pegd 76.2  76.9  77.7 80.9  80.5
FAER 27. 31.2  40.1  59.1  68.2
(100,000 AALI/4E)

EEtE (%) 12.9  13.7 142 17.3  20.7
(JBMM JI1ig 1987, 2871989, ZRHE 2002, EEESE 2004 & D 5[FY)

FEEORADRBE 20 EEIZIZB0F LA
EREENI VWO, EE{bE (65U EDA
OB AT 58 2 514 121985 48 1 12.9%,
2004 &1 23.2% £ 2 BEEECEMNL Vw2, 20
£ BHEMALEBROEROSE, 1985 FITIEFT
BRETE 1 EHAKREESEIIZON RBELT
W EBFHEENTVWDE, TOBFZHEZDF
HERIEE 6TR T 16 THoTe, ZD
BOBECS L SBENORERECEITE
FErEMERL, 1999 £HETS 1,500 0 F, =
512 2004 FOFRETE, 1 FHECRELUKEE
FEREIEL 1985 LRI EE L T3 M ED
Bhzrl Cni, ZEEOPIFEERITLE T
S0EEEL, BEHETRTIERARBETELEH I
EFEOERES—BETL T2 Z L HL D
2k oiz,

ABREEREFINREZETRAOWN G720 B
FZ 10 BHMEESLOTHY, BERIEINZ,
BITEEE (AOW0FHD OBIE conwT
b 20 FEBMSFEWTHE D, 2006 FEHRFE
THEMBFE N TS LB, FHEFGOE
1, #E0ERt, 747274 VDKL, b3
W B REESERENEMNL Tn3 2 ERE
He L CHEEEN 2%, BEEREBH s TIERY,

D& CHFREREFHRERR» 5 B REEES

ENRERBIUREERE bIERE L TENE

BRELTWLIENEor Rl ELY, &

(kEEELTONENSEETHS (R,
ERARBREERETHRERHEESE, BEEHE

LOWFE TERERR), HEAERIREES (H
FERAEES BHREEES) KBVWT2E
HEOBEZEHAEB TN TER, TOFERT LN
i, 2002 FEIZ b 117,900 A (Zc 92,600 A, EiE
25,300 \) EHEEINTWD, F-HEBNCIZE
EREOREZRNRENT VNS,
FROFIBELEFE, 2EHREERWTLK
BT HARBEESETRTECS L, BEER
BEMCEMLTED, 250BERZEEORE
B—BEATWR ZLBHELRIRE T2, &
BOFEREL VD, HEIATHRRIZEAEF
BEREROFEZENRFEL BV I L, BEROERL
BEBLED I L EELL DR EHBTRE
AT SBLENT A 0 EBbh3, —F,
HE L OBFHBEOERDPFIALRATSHD,
WIEN LB RIIGE T 2RI RENTW S, &
ho OERPNRELNEE I CEIICREE N, F
YR R2ERT 28 TERIE, BFRER
DETHEEFETE 2D TEVD, SBBELAT
bbHo,
BIMZBEESCZ, BEY X7, BEERE
FREXERLTWS, INODIELSEHRO
BHrHL2L, BIEVAZEZARAZ ) -2
L, FRHELEDBZIEBEEILWVTH B
5 b8,

. BYESEEENBIOREICIZ
ED L S WEERH BN,

BHEBEZERE T 2EMI LROREEER

— 116 —



= 2 EFREEEZEERORRCNE

BHEE
i > KRBT > B ERAIE > LREESR
PFNOBFVER, EESEFREL LTS

KB BT -
SHBERYE B
BRTORENS L
ERiZ “SE8” BEbLE L

ST
1) BEFE EFHRENAREIERAEDD
2) B Bk BPEI-RERSOHIRE
ErEE
=] | REREEEFITHEER YA

BITOE» T ERERET, REESNER &
EEAHET, SONEEOERHEBERZECAT
WEE (g, BvERYE) BRE2ET LMD
2, TR, INoDEINOREHEZTOFEIRY
DE3RBDTH? I b

2004 £ 1 M, EERIRBOTHRE LR
BEWET, TREEET, LREENER &
EEMIRETOREEEHEE L ERIRESN
T3, Ao FEEHCREELEREZRE
Lizb DT, THThOBENOEE, Btz
BHep T3 e TES, EETIE—E—THT
By, BAANEM RITEREENAT S LR
¢, BREESAREIN L LTERAOEREREIC
2275 Ebh20T, EEREDOIBIEE
TAEEEPERTAIENTELILWEZ LS, %
NWTENOEEEEC CHARVRZE, 1EM
WERELENOSEHAE 2T 7. BEROERE
EErIh - BEHREREDEITEES AZHE
LirbDTH5, 0 F1EFTORBRTDH S
S, BITEIIEN, KEEFEH, ROTEEE
B FHEEHEITORECEZ NI EBH R
7o Tr. EHOEHEEITIX 60 mRLE, FEsE
prryic, EEEHOCEEZREEL TV S,
BREEEFEROBERTAH S LEERETCEN
T, 0% 3~ EFEREL T 6, RKEBEEHRE
FFEREI ER L & b ICERERNCERCRE
L?wtoihkﬁﬁﬁﬂ%ﬁﬁ%éﬁm%<®

Vol.50 No.1 2007

=3 EFOBETO “BIERATF
HEET, HESEER
AFaA ¥
=g 10 RME
FBIRINTE - B~ — 5 —FE

g L RE T3
I | R RITE
mE

T

EETR A
EENE C BEE, SITEEERET

FREEFEER2EFBIT L LTAEL TS
ryEEeE M ER 0T, Dl bEREEEITES
DE D 3~5 &E, EEyED L, KEFEHLET
PRI TER « SE8N 5 pdbhic, WhiIEEE
B OBE T 5 KEBREEREFROCKRAET
ruzkd E2), EERENZER,OXRDE
¥ O(REEEESNEN 2T T 2EESHELY
2E9 (&3,

M. #&E & B nEF

FEEERIRIC B U B EITRERRC INE,
EET, KBEEESLEW BEEMRER L
BEEREREE S ADKESEIL, WTNOET
EBWTHYIOVEE, ERECLIDVEREZEELT
Wi, B ARBEEHREN CRAZEDEHEIC X
25D THol, BERFENERIZHZ DD,
ZigkiEr LT [RE] WEEERTHE LR
WHTEHL»ER ST, 23K [BEEOERICIE
Wt sl twzd (32, |3

Iv. &7, EgElofEkEF

R, FIEE, BEEDSEN BEEERET
PHEHTEIEBUETH D, B [EBEE (&
2 | BEORRE EGFESI ] 18H (70
=L FoER) | BRI —7 —OEE] [ERE
2(X7u4 FEREERZY)] NBEORE(—H2E
GEBLE) | TR DEREE | [RIEDBIE | RN K
BREELETOEE] EHEOETIRIET
ZABEFEN-BRERRTTHY, BERMTY
FEIV A FHOZEETH %,

43—

— 117 —



—HT - SEHR—

EREREEELRBIL-EBRERETCH
5, AUCEBEEBETCHERIEFVIZEEHY 2758
e,

A7 04 FZERYT 3 FREECREREEHE
RECEL THENGEEEETCOER 2 &
To A70A FRE(PSLEETSmg, 378K
UE) 320WidEBESTFEEINEFIZIRAF oA
FEREEHN S EEREVEELBEENLETH S
EHEEENTWS (3)W,

=i, KEBEEESETMEFICB W TIERFOE
DU 25(0H)D MEETHE Z 58
Bepkih, BHEEE BRSLCOERE:LT
EHENTwS, FEREEHRIIB W TRRE
EIMENBES A LHEROFEEFTEN Z HET
3L, BIECIEMET 25(OH)D »ME <, 7211
BHETNVTIVELEETHEIENTEN
720, OFENEIFE LD WERIEH - 70, 27
ERBRFIECET HEEEEYEEE, HEE
ZEANOHEEFEBIEDHEER L DEESR A5
E, WTFALMEF 25 0H)D v EDEDE
ENRBENT, IN6DI LB ES IV DR
BREPETOV A7 D—HAFLhARENE T
EETRBLTWE, 85REY Iy KFRE, &F
VATAVEDEELREZINTH Y, HBER
KERENERFELEEL TR I ENFEX
nze,

ZAERETF U CR[SR0EE] [H176E
DET] [RE] ssaE(Erys v DiE
El »50, FAECEFELTED, 532D
TEVEECERLTWR L DHELH L, i
€5 Iy DERETEHREREENEDL Lz L DOF
ENREN T B,

V. BIREOER, #8L Q0L

ERERPSEEROF CREMRERES DT
B EEREETED L I LA, BEREE,
BERTIHEER MEEE, HHET, b
EEEE) 22T 56452,

AEEREITEF DB ERECRET 5 2
LT, BHEBCIIEL OATHEEE L T34
%<, EBEMETELEROASECEES

ARREEATE (R - BFEH) &4

ZEBE ﬂ %@fﬁﬁ%}?ﬁ:{ﬁﬁg
/ THE - -BROBETE
B &HF
25U REREEYA

2 REBLUHERFIEIZEE,
iz "B-& 07 LEERE,,

NTBD, REEBELEEAAT LS o
HizBohd, Z0& 3 IZZEBRICESER,
FEBENCBEEINTVWE I L H Y, BiFE
DFTREZ T0XDABMETL, 72 25%DH1%
Blz&hWEDL L wbild, BIZEHDOBITEE
TBECFIZCERE LTER & D ICE L4
B, BIE, 6~12 4 BROEGTFRLVIETH
5 (2,

FHBREEZEAD QOL EMBZEETH 3,
EREOEHBREREIATREMEN, LENE
ExE&lLTw3d, BEHEESRESADQOLHA
ERFIC LT [BE, BE- - 4HSEs, BEE
2B 9% QOL 0IEH] 0S8 EL, BATH
B, HEITEDIEMVEREEEQOL LELEE
LTWw3 I ENTRRINT:,

EITD QOL ~DEETIZ, KBEEFELEHE
BT QOLBETL, BIFOEEL &ty izHmE
TEHEIENFRENT WS, '

EHEEEEIT2E T3 A3 2vwAcikLT
QOL MBAEDMEL, S bW BHBOBRELER:E
TEHRBEOZWAILTQOL BEL, &
W KB RE, £2 - 63, %1 LEETRE
DFXAA ] TEW (H3, M4,

ENEE TR, HBENSENEIIEIERN
TS FTHEERTEBZVRIVOEEIALTY
[EEE THREOEITIC L DESEHI S - (B8
DBEELTLE 7)) | [FEROEEFREDELL,
BFEOERH, BIMWLE] [~z znlky
ZEEL, DEECEEENLTWE, 2Dk
WEHBEERESATRERERDA LRSS, B
FEEBICE VTS, EREMEEROBESRE

— 118 —



Vol. 50 No.1 2007

|
B
S8l B o
I TR
EREAB o
KBEEERAET [$ BiTES [§ EENs
e BEEY
ﬁ%ﬁﬁ%aﬁ W%E%
REERRES Er2 BLzb Y
SEARL S
N, %2
X 3 BHEEEOER

BHEEIT=ADL, QOL{& T,

\
s - DEER]
S LR BEEHENDFL

| g - deEEsmTELL

[

&
il
=
EE V
FEL ¥ ADL
NEE, BT
M4 mEESER [EENE

ekt - LR ERET ] ©

TR (BZ) L), SR, LENCLE
ErELTW05, 22T ADLOESZICE YR
5%, QOLOET b6 FT 2L 2FBLTY
3, Bic [EE] ks 2EETHY, QOL (&
T ok RERO—D2TH5B, Liztio TEHE

EEnbEYEZ 5 ET [KENE BITTFHE
r b2 ADL, QOL o#esr, mExT:HETIZ
LMEETH B,
VI iz xo Yy —=>F
BESEEEIARERTHDHD, BEY, O
ﬂ

BEERERRLTH D, ENRHERRE

EifEBE R, ADL-QOL
LTH B,

gig -0

AREEE SEEREREFDVELR->TWwS, Lizdo
CEHEZREOREZTML, —A—ADKRERIC X
DHEREEL, META2IEBLETHD, F
W A B R TFHT 2 LW IEAPEET,
zoizoicid B, &EY A 7FHE] 289
FHLDNEETH B, TNUREDVTER, &
BV 27 FATFOER - BRERERY, HEIE
U, BHEBEERELTY, ROEFRFILEE
75 CENEETHSE, ERTEEBEDOTFH
WMEOHEREESADQOL DR -HLEZH
5T ETHBHY,

Z - EREOQFOEESEIE T IETERES

RIS

45

— 119 —



— B - FEHRI—

R 4 BHEBEEBECOVWIDERWEZS
1. BirfEEE208IL, QOL 0#SEu=ErH2
. BRRREEER, BEBEDHEEL BRIED 3
3. BRI 2 EHERETR
EEEE, BEEEH &8 (Y7 >250)
WHODAZTFYYR .
TNV (HEHE 2 &), FEDEE,
KEESEHEIMORIKE
4 EHBREOEYRERRR
FEROEFERETEEBLTRET 3
WEKHT-D, BYIZ2E, BIEREOSE BEDWRE
M BB ENEE,
(BHBEDOTH EREL 1 N5 4 >, 2006 FERE)

B

R 5 RBEEHTHOL» ORIIAETRLE
1. BEERASL OGS
1) EfE, REEE, BEE7213HFHE BMD 28 YAM 70%5rHH
2) YAMT0%5LE 0%, BIEELiE, 50 RELEDSHE
BEDT V3 —VEE, FEORE, AREESERO
KEEOWT o1 DEET 558
. BEETERIS 5SS (BLL b 50 BLLE)
(BEREDOTFY LBEN 1 F 74 >, 2006 5A)

® 6 FHET & EHERET

Ot T0mLlE, BEE (EBEE)

(BRFEITORE

CeRsE, 8, (RN~ —2—5E)

OR7Fa4 FERAS, RBETE

ORIERE  EOFHE

CERERE vy 2D [ 25(0H)], K, 773y
OAEERERT, EFRTEEEDEE

UIRE0EE, ZEV X7 (FiEE, BE oz
EEBE FATRIANEEBBECEELRZVAZ2EFTH
52k, ADL, QOL, BiBE (BEEE, BV R7) 28D
TeFHH R EEICATS & &,

Bl s, B SHRTHEREESRE,
BEE - BEEERD, SETHEEHSI1E
EERERDZ LT T L3, TOBE, B BERE, BHREEIEEL TR, Bk
BEBE, ESESEETERA ) —=V/ T2  REENERONEREECT, BRENLS0ERE,
IEBTEREBHFRE L b3 I0KL B0 ERSTLTLEONENEETES,
ADFHHERTE £ 51979 (2 4~ 7), (EEOEIEBHDSS 2 ), BE, BRRRET
DEMED B IDT b DTH B,

hisk

VI SERDEE

— 120 —



e

=7

EEBRBZRBUZZERF v 7 YA}

-3 (@]

NeiNval

10.

. BEREFTIRERZELOTRE>TVE
Tr?

BFIES T RE» ST b D& 59T
BEBoTHETH?

15%?55 /uuﬁfmlllfblch'?—i))?
L_O)lﬁla'ﬁkaz/ut_khﬁﬁ E5InT?
EART A RERRENTTH?

BES
EEEER IS IEE (£EEsET

BEFxy7EH, 25EH, TD>bE
) %,

EhT [BEOKRCRERNSHE] OTH B,

(FEe

Al
E7z
R
7zl

1Y)
2)
3)

4)

5)

6)

CEEESECEEEENTONTED, &
BN T 0 3 RS, BRI ST 5,
RS T B, EERRS, GEhNE
D, FROFOTHH, THBICHD TEBH

E
X =
V16 FEREFEIOE BEETEEREE,

ExoE, 2004
EEEANEP | EERERORELIEER 1B

48 984 : 2—6, 2003
REEEEE—BHERE HE
219—228, 2006

HER
BEREAIED |
BRI, SHE

EBREZENE S 2004 FHRERRBESNE
FeRATER EBEAREREESYE
£, 202, 2005 :

Morita Y et al: The incidence of cervical
and trochanteric fractures of the proximal
femur in 1999 in Niigata Prefecture, Japan. J
Bone Miner Metab 20 : 311—318, 2002
Sakuma M et al : Vitamin D and intact PTH
status in patients with hip fracture. Osteopo-
ros Int 17 2 1608—1614, 2006
HREREESEFHERESMEERNEES .
EXREEHEREOBKEE (2000 EEWETR) .
HABERE <558 1 76—82, 2001
EEREAED>  EHEAEEE QOLTE
x. HAREAHESE 8 85—101, 2001
EEEANEZD D EEBRECB T 2 BRETHE

R E

10)

11)

12)

13)

14)

15)

16)

17)

— 121 —

Vol. 50 No.1 2007

—EEE
2005
EAMEBRZIZ> [ BHERESS QOL FHIE
i (BEREREES 2000 ZER) o
Osteoporos Jpn 11 : 859—866, 2003
EAEERZEEZL EEBEEREDQOL 2 F
S L, M EX¥ 25 Med Pract 21 :
1710— 1713 2004
BHEFESECB T3 ERE ~—
BaAFE 7/{ v (2002 FERD.
Jpn 10 : 251—261, 2002
EHAEDOEE (EYRE) WE7 325487
AVER T —F v T T N—T L BHRBEREDRE
(EW5Es) WBETIHA RI4 22002 EER
TR, Osteoporos Jpn 10 I 637—709, 2002
XTE/f FHEEHEBEODEELEROTA RS

> (2004 4E). J Bone Miner Metab 23:
105~—109, 2005
FAMEZ | HIBREXBITZ

E, BRHB L U QOL 7HfE. PTM S, 5,

A —DEIEE
Osteoporos

Y

EF U RRED

CEW - BHBEETFHFAA PS4y, BEAS
BrEHS, 2004 A
FEFEERE> ( EHERZPLELEEEAL

HEorsy s Y DREREBLERFEERER
DWW, Osteoporos Jpn 12 0 77—79, 2004

EREAN KRR OGE KR BEEES
BEE~ =27V MBERXE, XHE,

238-—240, 2003

EEEALD | BEREREEROECS T,
The Bone 20 : 73—78, 2006

FEEA CEX-EBMEMA LY 3 VD8
Al BFEFRERE 4334337, 2005
Bischoff-Ferrari HA et al : Effect of vitamin
D on falls;a meta analysis. JAMA 291 :
19992006, 2004
REEAEFFEELINEYVTF—vay, &
HEEREEE~ =27V (MEERE, jCﬁ‘r’:
&, 241—243, 2003

BEEFEEAME > £FEEE L EFEE Pharma
Medica 21 : 51—54, 2003

EREA [ BHEEREORREER. BEER
ESRERT =27V (BRERRER), XOLE,
231—233, 2003
EHBEOFHEBRESTA F o4 VEREES
(RETE B . BEEBEEOTFHLHBRESA
KT, 2006 K, 74 7% A x> XHE
2006





