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Table 1. A list of reference intervals for metabolic
bone markers

Bone resorption markers | Bone formation markers
item
NTX CTX BAP oC
unit nmol BCE/L| ng/mL Mne/L ng/mL
Males 9.5-17.7 0.196-0.845| 3.7-20.9
E [Before 75-165 |0.100-0653| 29-145 | 25713
M Imenopause
& [fter 10.7-240 |0.115-1.030| 3.8-226
§ |menopause
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1. BERATEICLP2BEE

A R e 2 ORI 2 fER Y B 720, *F
SH 12X ) FEFEBME (n=10) B X OHAEZS)
(n=17) %47- 7z [FRFEIMEITHERLON T CV =

Table 2. Within-run and between-day presisions
Within—run (n = 10)

No. SOS Heel Temp.Unit Temp. T-SCORE Z-SCORE %YAM %AGM
1 1506 281 265 -0.97 057 83 110 | J0S: Speed of sound(m/s)
2 1506  28.1  26.5 -0.97  0.57 83 110 | Heel Temp.: &g C
3 1507 284 265 -0.94  0.62 83 111 f i 8o
4 1507 285 265 -0.94  0.62 83 111 Unit Temp. : RI PR C
5 1507 28.6 26.5 -0.94 0.62 83 111 HAEE—EEHATERE
6 1506 287 265 -0.97  0.57 83 110 | T- T =rs mEE=
7 1506 288 266 -0.97  0.57 83 110 ERRAMREE
8 1506 288 266 -0.97 057 83 110 SRE_EE AT E
9 1506 288 266 -0.97 057 83 110 | Z-SOORE: —RERRERE
10 1506 289 266 -0.97 057 83 110
Mean 1506.3 286 265 -096 059 830 1103 i .
sD 048 029 005 001 002 000 o04s | /YAM: youngadult mean EERMALLE%
cv 0.03 1.02  0.19 1.51 413 000 044 | %AGM: Age Matched m4#LtE:%

Between—day (n = 17)

No. | 1 2 3 4 5 6 1 8 g 10 1 12 13 14 15 16 17 Mean SD CV
Y/D [8/11 8/12 8/19 8/20 8/21 8/24 8/28 /31 9/1 9/2 9/3 9/4 9/1 9/8 9/9 9/10 9/11
S08 | 1564 1560 1561 1563 1562 1569 1558 1559 1558 1559 1559 1558 1559 1561 1560 1559 1560 ‘1559.9 175 011
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Fig. 1 Relations of %YAM or %AGE with ages
upper stage @ —@ : Males, O - - O : Females
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Fig. 2 Relations of %YAM or %AGE with P-MOF
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Fig. 3 Distributions (box-whisker charts) of P-MOF among three groups
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% YAM(x) Tli&, BM:r=-0771, y=-0692x
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AGE(y) Ti&, BM:r=-0411, y=-0452x+
9517, PH#ERT: r=—0197, y=—0.147 x+47.83, F
Rt r=0432, y=0155x+4416TdH > 720
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INE VORI I3 D o T2 FERIC
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T SHFMInZRL, $12% AGE TREZETH >
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80

Grubbs-Smirnov ¥ %217 > 72 0SFEHI T & %2 h o 72,

D &2, P-MOF score &, 40~90i% % xf 512 L
TWh 7z, B o0 KB X 040D E
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Fig. 4 Relations of %YAM or %AGE with BMI
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FENFRD LND DS, KDL FIFHEEL D b
B3N SRR [T (G AWK &
CHBAZRD o7,

EHI, ARTEHER & EMBRRESEDH B 2 &
A 5, BMI:157~3200 ¥ % 12 % F T %
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3. BR#E~v—H—

% YAM &BWIN - BEHR~ — 7 — & OF#EME%
MR L7z (Fig. 5o Z&d, B2 B
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W CTX 223U EA$T 5010 L, PRRIT
ZEL OC L MBI A /R L7z T2, NTX &
BAP 3B TRE LD OB LR, Mk
TR TPAT TR D 5 720 X DI, PRk
TIENTX & BAP T% YAM : 75% L T L,
CTX & OC 13 % YAM : 85% fif T4 ¢ 5 Wi
MBS 2R LA, S FiE Bl 28
L7z

% AGE L HWIL - K~ —» — L oMMz
s L7z (Fig. 6)o B L HREANIX, % YAM &
DR E Rk 28 2R L7z, B#EETIE, NTX
& BAP 3% AGE : 90~100% % i Kl & 3 5 ki

80

Uk I fib

EEMZERL, OCiX AGE : 80% = i & ¥
5 FEoBE# %R L7z, CTX X, % AGE 23
MT B N—ERFTOD LT EZR LS, LIH
RIS X % 4 RITTHERR S 5 & AT L 72l
ZR L7z,

kb, WM L7RE (<) O HEIL, Grubbs
Smirnov ME X TVWHEHTX /2, LA L, NTX:
624nmol BCE/L & £ S Tdh - 7225, CTX:
0.075ng/mL & 5 & K i, % YAM :83 %, %
AGE : 96%, BAP, OC, BV AZ7I3& $I1THiHE
HPFHNTH - 725

Vv £ %

T3, BEENERICE 2EEENEZ, WES
P2 R\ IBLE TSR EE R CMlE T & % (Table. 1)
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Absorptiometry : - H X #MLIL) =02 L T
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% AGEDIL#ETYH, % AGED Em&x o k&%
Bih & MRk RTH o 72 (Fig 2). BREDS %
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WeEZ 5,

HERE OB XA ED1/1000%30 g T, FHEM 2
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20/ Hi 2 TEMEERAL OB E 3L B 2 T LE &
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~445% %100% & LT, 45~49i% TH98%, 50~54
% CT90~92%, 55~595% T82~83% & P L, Bl
BEHRENFTHEEDIT—7 v Eh =D 30~405%
e =715 59,

D EIZ, FRAX" I W 2053 5 KBERO10
M OFIHER 2 B AR EE S E LTl 5 H
HTHDHD, 0E~0arxtged5, £72, 3F
fili > — WAZ v B T-Score (il & 5L 2K hlA4T SHER
THY, DXA ETRD 7220 ~29% D LMK T 5
NHANES (National Health and Nutrition Examination
Survey : K ERMEHERERAE) ORELAEMIZEOIN
THIT 2", WHO 2 5 O FFREHFE T,
LR OFY BMD 208 L7236, B R 22
1SD Z o Bl i & U CHMERAEZ W 25 HE 12 H
WHN b, pWidk#EIX, T- Score 78 —-1SD ML 1%
[IEH ], —1~-25SD % [F#AHE], —25SD L
TZ [HHERE] ST 2, 20720, B
CARHEAEH S h, ZETE =2 vy 7O
7= M THFAFOFITO TR TH S &
ZrAbNb, L, RWFFETD T-Score lTHE
WETROONIAEZ VT WA, HTORE
ZHEL LD D 5,

—7, HEHOFIIIBE L SR TbR
B70%, MEZHENZE ORERRIFINT L, Sl T3z
BHEELHEHTOWRED KE v, 20729,
FRAX“IZEEMTOFINEY A7 L7, 405D
ECOBWEISEBUCKEENEY, T XD,
FIHER2% YAM XD % AGE O F5 252 fFE v
FAL7ZEEZ D, BRI, B0 & DL

ETH 3%, MREIT24, A0 EaoMik% T
3 ThoTz. FRZ, HREIOEINEDODH S 34
2% YAM : 78~81% & X T L, F¥if#s : 89
~150& LA SEALRELZERNTH-72LE 2 D,
B, 40~90oH - HilE R E LTW 525,
75i DL E Ak o HE eI B FEMEAME T3 5,

¥ 72, FRAX®OEF % Bk & M 0405 K il
B L U0 LL ETH O (Fig. 3) & Kruskal-
Wallis MEBIC X VIR L7 2 A, KRELAEAZ
ROLroTze Fz, ATEEEN & B HERE LB
DHBHZENS, BMI &% YAM, % AGE & DM
WMAMR L2 A, BREHIIKELPEITRED
otz (Fig. 4)o ABIEORNGE R, RFHIWK
BAZ &IN5 -0 EOBEZ 3 E T, KN
(1 H3HAMDLE) bz, k¥E BWEarvsaAs
PO R (B 7~ FHEEZ W, Bk
PEFMERE) DEWD, BEOMITIEITE b o
720 LA L, S5O MFHEIZBIAE DA
LOTHED H Y, FRAX"HKOEH Y —vE LT
DTN T) XA BERRPLERREICE 2850 A7 1
REPFHEOENEANDOFH Y A 7 IZ—AUZH#EH S
HHMERDIEHIN TN LY,

% YAM - % AGE B X g R #~— 7 — 0B
MR L7225, Bk E BRHIE NTX, BAP,
OC ZEILr A% L, CTX I ZBMAERM L T L
AT 501z L, BRENIEEBILs D otz L
L, R#EDO% YAM LR35 0124w, CTX
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DR HE 2R Lt R AL TH S ) o
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HoHH, HNZEBREWIL - DT 7% 4 Lh4s
EhTws”, $7:, BUVETY 7 (BB
&) 3, BEEOIRT, HELk, ZKAKILED
IKF, MALA ML ARH(LDTiE, &I DR
K OARIZE 2 F5EEEADEALZEICL ) BFOM
SMEIEE LY, S5, BUETY VSN OE
WIS BOAR TR T3 525, BRI, H %%
L, BICHREICX B2 ary, AVy oL, ¥
#3IDK YORZRETIZE D EHIRBE AV E >~
DF WA DI R & THEIZRD T 57,

eREERE~—7— (FWRI-BEE~ — 7 —)
DI L BMD #ER A6 OBEIT L 0 HEM S 7z,
WA AR CIEREH © & CTH BEE L FHEVER
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HTIRAWTE WY, Lzd o T, LETIX
BMD #llsg & 5t~ — 7 —{lEDENIZZNZEh
AN L s EREETH Y, el ba
BRIECBOVWTIZIHEWICHEELD ) LRIT AL,
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E D FRIRIR 2 FAT U 2 L g hTw s, 7z,
SROKEHTYH, INSOHEONI —E L7z
ZROLDN T2,

RIFZ7EC, BREBZEOHIZ% YAM H370% A D 2
%DM, % AGE 7382% 2%} L63% & T %R~ L 720
COMEFIE, FIEDL BT A2 IF61E K
xR, BRI - B~ — 5 — b RAEFPHN T
HY, FEMEMZET 2P EFEIANTH S, 2
DEHIZ, % YAM - % AGE & FRAX“F# Y A
7 ZTREEBI D % <, FRAX“HVE I 2 SL80 Bt
T2 #EZ 5, HETIE, FRAXVERKICH
LWL BRI, R EORBREND LR A
T 8=l WEBELHY, SKiduaE
TAT Yy Ra—AbEELE I - fken 28
RS eE D7 7 2 5 =L RET ALEND S
E#EZ b

X5, RIFERICBWT, F#E#EO BMD & &%
I B~ — 7 — OEEAEM T 5 7 EHIRE <
ARBONEHE LR LRE T2 BRIIREVEE
Z 5%

V o# @

RWFFEIZBWT, FRE, Y A7, SHAH
= =% 5L, BEL AR O T
HC & 5% YAM R ERE~ — 7 — DL
/AN /TR I e Nl o 2 R N [ & 3 1 R 80)
720 HIRAROLETIE, ZHIC oMM EROT
f£H, EH EOMAOETEEBEICL ) KE LT
Th5EEZ 5N, FRAX®— WHO &1V A 7 il
V= VOMBHEEL Y b E % ORI 2 AT AT
Hbo

S, MRBROXEONEE 2L L, %t
THEEE OB Z AT T 2 BRI K E WV,
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Study of fracture risk assessment tool of osteoporosis

Akemi MATSUBARA, Arisa SAKAMOTO, Kazumi KOGA,
Tetsuko TANAKA, Taeko SASAKI, Kouji TERAMOTO

Osteoporosis is a lifestyle disease prevalent among postmenopausal women and elderly men. It
is the third frequent condition leading to bed-ridden status. Therefore, early detection and
prevention of the disease has become an important social issue. Its diagnosis depends on physical
examination, bone mineral density (BMD) measurement, and laboratory tests for metabolic bone
markers (MBMs). In this study, we evaluated the utility of WHO fracture risk assessment tool
(FRAX) expressed as a 10-year probability of major osteoporosis fracture (P-MOF) and its
relation to test results for BMD and MBMs (both ostoclastic and osteoblastic markers) by
recruiting 62 volunteers: 19 males [49.1 +16.6 years of age (M + SD) ; 27 premenopausal women
[34.2+89]; 16 postmenopausal women [59.1+5.7]. In men and in premenopausal women, BMD
and MBMs showed only a slight age-related changes but P-MOF showed an apparent increase
with age. On the other hand, in postmenopausal women, age-related changes were observed
neither in P-MOF nor in MBMs. P-MOF rather appears to be related to food and exercise. The
hypothesis needs to be investigated by recruiting more women from that age group.



