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AL, MGAEETo~. BER-Ex X ¥ - XBRIGAEZREBVTRAEL, ¥
Zr LTEB®RE (bone mineral density, BMD) #EH L/, 4d, ©HCEMESNX
BESAKTL:. BEHEEOESR, BMD 3EETEHIHERL VG2 (CETLE. BH#T
230~60 A TEIF—FTHY, NMHRRXTETT3EANFRHONS-. KESEBTER
WERARICE—2 5RTH, 0ERETREF—ETHY, MRATETERLE:. BER
SIEHERBTAESHECRENITETH- . EHEM X REOBERE1ER, B
HEOEKRSED —2 S.D. (0.882g/cm?) (AN L. £FEHRIACEHL TR, SHFE, E
BEHY, BLIUEIEREEEL4EMIEIAFTHY, BEEORBEIEZELRS
BEFER S Ao, RETRAEH,»S, HEO BMD F2FRTERFMICETLE. 60
BROE#HTEEMERL . BHEEM X GG E, BELEETLELRDH 3 HDRERNL
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Study for Bone Mineral Density in Males on the Complete Physical
Checkup Measured by Dual-energy X-ray Absorptiometry : Special
Reference to Clinical Study of Bone Loss

Mariko Miyake

Although the incidence of osteoporosis in males is lower than that in females, age-
related bone loss also occurs in males. In this study, to clarify the bone loss in males,
the bone mineral densities (BMDs) at different sites were determined from a cross-
sectional or a longitudinal study. The subjects of the cross-sectional study were 534
healthy males undergoing complete physical checkup (age ; 30-77 y.o., mean age ;
53.3+8.7 y.0.) and 69 males (age ; 40-75 y.o., mean age ; 54.8£8.5 y.0. ) were the
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subjects of the longitudinal study. In the former, BMDs in the distal 1/3 radius, the
lumbar vertebrae and the femoral neck were measured by dual-energy X-ray
absorptiometry (DXA). In the latter, BMDs in same sites were measured at various
monthly intervals (9-28 months). Plain radiographs of the lumbar vertebrae were
also taken. The difference in BMD between the initial and second measurments was
defined as the ABMD per year or per two years (corrected by the interval). In
addition, the % ABMDs per year or per two years were considered as the relative
bone loss against the initial BMD value. Correlations between BMDs, % ABMDs per
year or per two years and body size or life style were investigated.

In the cross-sectional study, age-related bone loss in the radius occurred from the
fifth decade, while loss in the lumbar vertebrae was observed from the eighth decade.
As for the femoral neck, loss occured from the eighth decade, after no change during
the fourth to seventh decades. As to the detectablity of osteopenia, BMD findings in
the vertebrae show this to be the most sensitive site in males. Bone atrophy (first
degree) diagnosed by plain radiographs in the lumbar vertebrae was correspondent
to less than 0.882 g/cm? by DXA as a value of BMD. Body weight was related to
BMD in the weight-bearing bones. Present- or past-physical exercise and milk
intake led to high BMD. On the other hand, alcohol intake was not related to BMD.
There was no relationship between smoking and BMDs.

In the longitudinal study, annual bone loss in the radius occurred from the fifth
decade. Annual bone loss in the lumbar vertebrae was observed during the fifth and
sixth decades, whereas annual bone gain was transiently observed during the seventh
decade. The annual bone gain in the lumbar vertebrae was observed in males with
osteoarthritic change on plain radiographs. Considering the precision of the BMD
measurement, bone loss could be detected most effectively in the radius. No relation-
ships between longitudinal bone change and the initial BMD value, body size and life
style were not found.

These results indicate that, as physical exercise and calucium intake lead to the
maintenance of bone mass, they can play a role in the prevention of osteoporosis in
males. (Accepted on October 23, 1993) Kawasaki Igakkaishi 19(4) @ 319—336, 1993
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IS FE > BERBA BIALAISN-EETH
D, THETEEHC L bFEHIZEL S L b
w3, BE, BHEEOHEE ZLEIBME
EVb3I~4FEEL, L OWERELHELI TR
ENTVLEDOHHRT, BESITORE IIBR
ENBEZTERWY, Lal, BEBWTY
FEE T S TEHREN A S, P
REBREPBITLETEEELRZDT, XHELHE
Bz OBREEET 2 L 3EETHS.

BHREORIAFRR, 2, FRBEORRE
R OHE I T IEELBERERE IR0 T 2 L8
TERW., fERLY, HTFRIGEIEEDRHE %
JERL, RKEEERENRE LIz E—HTFRIX
#HI5E: (single photon absorptiometry, SPA)
R, PEBEE2EENRE L ZEETFRIGEIE
¥ (dual photon absorptiometry, DPA) »3&
EHEEBEE L THERASRTW. Larl, I8
5 DFHEZ B R 158Gd O & 5 RRETEEEY
BIRE LTHWS 20, IRORERLERHH
s EERRBERCEEL %  ORERBER I N T
VW5, 1988ERFTHID TARAKR¥EIWC ZEHL 1)V
F— X RIGAIES: (dual-energy X-ray ab-
sorptiometry, DXA) OEENEA I Tz,
DXA 32 OEN7-EARERED % D HIERE
FEODIFEENREF 20, [RLERICFERE
nTB Yy, BHEN0EU LD

Table 1.

DD HLBERIEEHFE L 2B 6276 (EAZ)
BEXRE LT, ZOWFRIE, BEES3G] (Fin
30~77i%, FE¥ysEEs (E¥+S.D.) 53.3+£8.7
%, 30iAfR 1661, 405%R 17561, 505K 21261,
6011265, T0RRAR19%BY), BERRSHE] (42~
795%, 58.1+8.5%%), BYIBRE35M(48~T785%,
61.2+7.13%) B L CHRRBRETLELE 3 41
(43~48%, 46.0+2.21%) Th5. kB2pl, A
RIR v 7#EEE (Table 1) OEBELZT T
BY, BEECZIE- Ay v a (Ca) R
BERRIZT EE 2 5N BBOGHENIIERSN
ENTWn5,

7z, RENEEREOELERET 570, &
H P69 (40~T755%, 54.8+8.5%) IXFL T
RV RL CERRAIER{To 12,
2. BEAE

DXA%BWTiTy, BE1/3EMEIZIDCS-
600 (Aloka ) ¥ %, 252 ~ 4 B R KBRS
FEERIZ 1Z QDR-1000 (Hologic #1)® Z A L 7-.

ERROEEHIE € — F 13 profile scan Z#¢H
L, 6»UHa v Ea—FIHibiE (REX
R o MEE T) 2 AT, #8E OB
REE U CHIE OBIEAIE * R EFRIeIcH
EL, T—FONERT-o1z. Bonlz—EM
HDEEE (bone mineral content, BMC : g/

Items of complete physical checkup

Physical Examination---Height, Body Weight, Body Tempera-

ture, Blood Pressure, Pulse Rate

II. Blood Chemistry---Total Protein, Total Bilirubin, Total Choles-

terol, y-GTP, LDH, Albumin, Globulin,
Cholinesterase, GPT, GOT, Creatinine,
BUN, Uric Acid, Amylase, Triglyceride,
Blood Sugar Concentration, Icteric Index

Complete Blood Count:--Red Blood Cell, Hemoglobin, Hemat-
crit, White Blood Cell, Platelet

. Fecal Occult Blood Test

Others---Erythrocyte Sedimentation Rate, Hepatitis B Surface
Antigen
Glucose Torelance Test

. Electrocardiogram, Plumonary Function Test, Examination of

DXAZEBLHEL T3,
ZZ7T, SEAMFy 7%
ZZLIBEHIEB W TER, I.
[EHE B X URBREEH D 380
fioBERHEL, BERY
W B9 % EERAYRGET 21T,
BHBEEDFHIC OWTET
DHIRZ B/ DTHET 5. .
IV. Urinalysis
MR E LU FHE \\771
1. 3 2 VIl
19894E11H 20 H > & 19934 b Optalmic Fundi
3 H1HZ cofifkiz 4BED IX

ABABI Ry 7222 L1z b

. Chest Roentgenogram, Upper Gastrointestinal Series, Abdomi-

nal Echogram
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cm) &BIE (cm) 25, BMC 2BIETHLK
H2EE (bone mineral density, BMD : g/cm?)
PEH LT, GDR-1000ic X 2EH#:D BMD #HIE
X, UToLrB{To7. 7, #RE 25
By FIzEAE ¥ 2 & & bz, EfETEY
B PR 5 O TRBAERARICELIY
7. DWT, MR EFHIORBMLETH 558
5 BEHEERICALE R T, FHEVRBER L 72, FRE
%, HEHFRTERD subtraction image L T7 —
B R{Tol:. DD, B1~4[EHED 4
HizDoWT, BHOREE LFHHEBHZREL,
RIER DS WE S 5% 5 BMC (g) L BEE
(cm?) %ZXk®, 20O BMC 2 BHEHBETHL 2
BMD (g/cm?) 2EH L. &8, SEOKRE
W35 2 ~ 4 EREDEYY BMD 2 fER L. %
T KERESEEOBIE R, F THE 2 MBI
LT, KERFESES»HED L HHETES LI
R %E20° WEEALICER DAL %R & 6872, 20D,
Il OBIAAIE * REFHCELETT —F D
INERTo Tz, 7=y 0B, KBRFEBOR
R PRER, KEBEESEDIE, REFHE Ward O
ZAOKREALEZREL, TNZTHOIALDELET
H» 5% % BMC (g) & &HEME (cm?) » 5 BMD
(g/cm?) ZR® 7z, 4 EOBENIC IZABRE EER
@ BMD %##t U7, AL - DXA ZEEOHE
BEOZ DV ELUAEOERE X, BETI
C.V. 1.23%*, [EMETIZ1.80%, KEREEI
TIE1.97%> Thotz. 2o DHEEEE»S
Bonz%%fEEEE R~ THERE (C.V. X
1.96) 1%, BB TIX2.46%, BEHTIX3.60%,
KERESEERTIE 3.94% ThH - 7z,
3. 1REIER

(1) HEMHE

ZD &L TRD IARETHLD BMD 12
DWW TEEEMED BMD OFERBIEEEOEH
BT L L bic, FEBHLOMEETo/2. &
S BRICEHRE X LTV 3 BMD OFEFIS A 5
s>E5Nn%, BAEE (peak bone mass, PBM)
D —2S. D. 2@z CTEEEZRT b O EEER
DEEY LTz, D%, BEETIX0.671g/cm? K
Wi, EHETIZ0.882 g/cm? Kk L NKIRESE

(BE19% %45 1993)

B TIZ 0.643 g/cm? Kifi§D BMD 2R 3ERT
by, BIETOL L BEED OB & OBk %
BEt L. 272, BE, HEB X U body mass
index (BMI) Z3K® T, 40~60mR D499z B
7% BMD L& L OBfRERET L. 58, £
Bl UBBAE Bl X AR 2 BT L, BAEEY
WN—F A Lo A BHEBRERTE» S RIESh
T BEMEESECEOSWTEEFOEELRE
L, &AL BMD & DEREREI L7z, 35
2, EHEEM X REBRCB UL EEREE 1B
W3 2515 OfEHE BMD E2 R 7. 28, B
EHEE 1B, BEREAIEHRICB VT, HERDOHE
DEREBENLDbDE LT, DT, BERE
S L BREHAIEIC X 2 BERL OHEDOE %
FE TR L, BITHBEHREOZKEREICE
3 Iho oREI 2R L.

ABE R v 7 2 HEOFRBZEERICERIL 21TV,
MmerCa, V> (P) BLXUTNVAIV T+ AT 7
5 —¥ (ALP) BEZHEL7z. Cald7 v
VagE CHE L, E#¥fEIX4.0~5.5mEq/
dl, PV 77 rBERETHEL, EHEMD
1.4~2.6 mEq/dl TH-7z. ALP i3~y yuo—
Y —FEERAWCHEL, HEHEEIL25~801U/
1 Th-tz. CallDWTRIMFT7 VT S > (Alb)
fETHIIE L 7z, Iy Ca (mg/dl) + {4-M¥ Alb
(g/d) }ORTRDIABERFERAL 2. DWT, &
ZiE, BB L UBEEE RO R, mHRiE
Ca, PBLXUALPBEOFREZRELT, E
ERYNVN—Y A LV A EHEREFRIEL» &1
18 & N 7GBITHI B HFRE O A (19924F
WETR) O BT 2FEERDI. 77—k
ACHE L BEOESHBEORRLEEGE2 ~3
EME, 1E1~2FELEOEHZ L Tnb
ANZEHE DD, ThUTTELIELTWS
AZTHLDY ), &L TwiwAZMRL)),
LTV — VBRI (TRLy, TRz,
£ TEH)) BIUBERE ("L, "HYH-20
AT, & "D -20KLL L)) ZEEERLZZ. D
WT, 0~60ROBFERBIZOVWTINGE
R & BMD i & OBfREMET T 2 L L big,
BHEELAID PBM 56— 2 7213+ 2 S.D. %
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BZ2BRBABELIBRSEHRLEEER
BHLrofc, 2nsoBfRERITL.

(2) HEwTIEAE
BORUERAIE 2T IERIZOWT, &
EFNZRIERREA—E TRV I L, EEE
BEREVVEBRNICELC S OLELBAFETH
Te, WD KD CHELU TR L. 18R
PIEERHED» S 9~174 A CF512.5+1.6%
B) oM TERRIER{To /426 (CF¥ER
55.0+8.5%%, 40BRf 1161, 505%% 2041, 607
R761, 0% 46) THY, ZOE{ER1
LD CHEL TR L. E2RE
18~28% H (F#723.1+2.74 H) ORI CHIE
U 722781 (PH4ERES4 . 4+£8.5m%, 40i%fR 8 1,
50mefR 1269, 605kt 5B, 70526 T, &
{b&% 2 MY D IcBEL . BERMiE, &
FEFZ D wCHIEBMDE & 2 B HUED
BMDfE L 0ZED % V' EEZALE % ABMD &
L, HIEMRCRES, B 1ETIZ1FMYD
® ABMD # ABMD/ 14, 28Tl 2 4/
20D ABMD % ABMD/ 2 FELER L. &5
2, PIEEIEE T 2 A% BMD 02D
¥FVEEEEE, Y¥ABMD/1£8 L U%
ABMD/ 2 L LTHEH L. DT, REFYA
BRERECREZERFNRD 7, B X R
B EDOBHEMEZEL (osteoarthritis, OA) OB
TN, B BMD OZ(LER L OBIR 2 1
L.
BEBOBE DM TCERICHRETE 2%
HIEREE2ERL TR L. 20T, RN
B EREIENTRETH - IHEFICOWT, FIE
BMD{# & R e B REL L ORERZHH S »
W3 A0, LNTOKE 21T-72. 20, #
EEEERRO LD CHEL TEERD &£ OBRK
R 3Pfi L 7. 1) #IE BMD f&28 PBM ©— 2 S.
D. 282 TEEOEF (T Aa7»8—-2L&0 b
INEVBHD), 2)—25»5— 1 S. D. RiGDRER
(TRa7H—2,»56—-1), ) —1»5+18S.
D. UTOREFN(T Za7hn—1»5+1), 4)+
1 %282 T+2S.D. $TOREG(T Za7h+
125+ 2), 5+ 2 S.D. 28z TEEDER

(TRaA78+ 2LV REVHD)ZHELT,
ZzhZh ABMD/ 14 & ABMD/ 2 FEDFHE
2ROz FTz, 40~60ER D63 DBERT]
DOEEEZRLEFHE, 4770 a— B
B & UBERIRIT & OBIR bR L 72

4. MEETFEMBRE

BRI OWIEE D DV Tid students’ t test
%, BERIOEROZEIZOWTIE Kruskal-Wallis
DOIERIFRE %, %7z, fHEC DWW I HAHE
R EHCTUTY, RECEL TOFERKER
5% LTPEEZEHL.

i R
1. HMTRE
O BEBEOFNRHEEEREFES L UERK
BRE L DR

fEH B A D BMD O EAR B EHEE D F
fE+S.D. (C. V.)ix, BB T30 0.798+
0.048 g/cm? (6.0%), 40i%f% 0.767+0.071 g/
cm? (9.3%), 505% % 0.742 +0.080 g/ cm?
(10.8%), 60mft 0.715+0.068 g/cm?
(9.5%), 7T0R%{X 0.689+0.080g/cm? (11.6%)
ThHY, BEHTIEZENZTI0.99610.168 g/cm?
(16.9%), 1.017£0.157 g/cm? (15.4%),
0.994+0.152 g/cm? (15.3%), 1.020+0.178
g/cm? (17.5%), 0.935+0.197 g/cm?
(21.1%), KERBEITTIEZNZ00.796+
0.125g/cm?(15.7%), 0.804+0.114 g/cm?
(14.29%), 0.794+0.116 g/cm? (14.6%),
0.795+0.112 g/cm? (14.1%), 0.705+0.111
g/cm? (15.7%) TH-72. 2% Y, BMD OF
AR X, BB TIX30RA D & BRI A
AR T U7z, B BMD E 133055 560K
FTIEIB—ETHY, 10RRTET T 2EAH
Ao, KEEFEET CIRERIcE—2 %
AT ETRIZIZT—ETHY, 7T0RRT

BETERLE (Fig. 1).

BREEBFCOWTCIX, FERBH X 21388
Bf L R E O BMD ERICZEEEIRZAS
ndo7h, BIREEREEUEESN COBRE S
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BMD
0—0 Diabetes Mellit
(g/ cm?) R X—X Gastrectomy “
1.04 BMD ©— Hyperthyroidism
084 }\*_“FH (g/cm?) R il Normal Range (Mean +S.D.)
1.0+
0.6 0.8
0.44 * [ SSS—
- *kk L—e—m—nund 0.6
*% :
0.2 0.4
(¢
0 VT T T T T 0.2+
L I
0 7T
1.0
0.8
1.04
0.6
0.8+
0.4+
0.6
0.2
0.4
£ T T T T T
URY 0.2
(¢
F DT T T T T
1.0 0
0.6 0.8
0.4 S 0.6
0.2 0.4
0 “)—r T T T T 0.2
30 40 50 60 70  Age(yrs.) :
(C
T
P <% 0.05, %% 0005 k%% 0002 *¥k0.001 0 ,3’0 4'0 5I0 60 7I0 Age(yrs.)
Fig. 1. BMDs in radius (R), lumbar spine (L) Fig. 2. BMDs in radius (R), lumbar spine (L)

and femoral neck (F) in healthy males

X OEHED BMD iHEMEME %2R L7z (Fig. 2).
©® BERYOBRHE

R BMEL34BID S BEEE, L L UKRRE
TEERD 3 EALD W THIE BB 2R U IE
Bk, 17961 (33.5%) THolz. 251794l
(100%) @ > &, 7 OB &BD B IF906]
(50.3% : BeE Biph42(5, BEE & BEME29MI, HR
B & KBRESEER 5, 3 AL T N TL4H), B
HE DA BNZ12161 (67.6% - FEHEEIR66/], FE
He & BEE200, JEME & KERESEIR126, 3 ERAL
T T, KRB S O R A B 134260
(23.5% : RERBSEIMHEMIIG], KRBREEBL
Bs 5, RBRESHER L EREL126], 3T~
TUH) i s, BEfERHIENRE THEE
BEVEZROBRCRETES Z RN
(Table 2) .

® BMD {# & & & DOBIR
BRIZOWT 60 DB S X KREH

and femoral neck (F) in males with
diabetes mellitus, post-gastrectomy or
hyperthyroidism

Table 2. Detectability of osteopenia in
radius (R), lumbar spine (L) and femoral

neck (F)
Detected Cases of Osteopenia
Site
N %
R 42 23.5
R and L 29 16.2
R and F 5 2.8
R,Land F 14 7.8
L 66 36.9
L and F 12 6.7
F 11 6.1
179 100

8D BMD & §GWIEMRS (r=0.204 & 0.229) 28
ool —F, BREIZDOWTIZ, 50~60m%
RoBEEZERE, 3EAIETTBMD LD
WIFFERE (r=0.290~0.514) #3460, B#BE,
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Table 3.

Relationships of BMDs in radius (R), lumbar spine

(L) and femoral neck (F) to height, weight or BMI

Decade Height Weight Body Mass Index

5th R-BMD 0.109 0.290**

L-BMD 0.094 0.364***

F-BMD 0.186 0.514*** 0.469***
6 th R-BMD 0.073 0.192

L-BMD 0.133 0.326***

F-BMD 0.133 0.387*** 0.364***
7th  R-BMD 0.153 0.087

L-BMD 0.229* 0.367***

F-BMD 0.204* 0.407*** 0.336***

P<*0.05, *%0.01, ***0.001

MMMNNS

SN

LTI

»——=x Bone Atrophy® - 1st Degree
o——e Bone Atrophy®

N

S

MM

(ND
5007

400
300
200 —

100 —

)T

0.6

08 10 12 14 16 18
L-BMD (g/cm?)

482

7416
_‘

67

12 12

Fig. 3.

Fig. 4.

Diagnostic Criteria

Definite I Probable | Possible Negative

7] : bone loss diagnosed by X-ray
: bone loss diagnosed by DXA

[N

Relation between
finding of bone atrophy
on lumbar roentgeno-
graph and BMD in lum-
bar spine

Diagnotic criteria of
involutional osteopor-
osis obtained from find-
ing of bone atrophy on
lumbar roentgenograph
or BMD in lumbar spine
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fEHE, KERBEIBOME I Z OMEBEMEZEMmL
72. BMLIZ2WT b EBEOFERSB L WAL T
BMD & IFAEES (r=0.262~0.469) 34607z
(Table 3) .

@ ‘BZEMEESHE L BMD E & OB

B X SR TEERESEL, 1B
HESNISBNIC B 2BE, B X UKR
BEE O BMDEIZZ 21 0.686+0.094 g/
cm?, 0.856+0.140 g/cm? & 0.711£0.098 g/
cm? Tholz. BHEHEM X RETEEHOA S
N WIEER L BEWEE 1 B0 BMD DB

3 R
%
—
~
L oL
*
Lkt
10 7 *
—
) % % Z
oL Ll

BMD (g/cm?)

BMD (g/cm?)
°
° o
|

—

=

P < %001, %0005 **0.002

. None
Weekly
. Daily
Decade R L F Decade R
5th Sth
10
g
3
3
g 05
&
ol L L
6th rxxx 6
—
**
—

- =
===
N0

o
g
5
H

P %005 #%002 *%%

il

BMD (g/cm?)
° -
° o B
*
*
[
[

(B19% $45 1993)

%% Figure 32737 . [E# BMD {E250.850
g/cm? 5 0.900 g/cm?® O TEEREE 1 B
LIEEHEPRLISSBETE S Z L RENT:.
® [EEEM X BEREACEERESEE
[EHeEBHIE I & 52 BERD OHE DB
BHEBEICOW RSN X &AW TE
BRI DY, D2V BEEE 1B LHEL S
&, BTHBHBREORKHEE L, THESE, #l
(FFr 5 mBAR) 1561, TIZIEHERE, B (4 K)
12561, TEEvwd D, f (354 126, &
FERL B (2 8UT) 14828l Tho7:. —4,

None
Woekly
Daily

§
i
~ N0

Decade R L

*

*

10 —

1l
J i L |
1M

BMD (g/cm?)

*kx
*

¥

—

1
i

P <005 *k001, *x*0.002

Fig. 5. Relationships of
BMDs in radius (R),
lumbar spine (L) and
femoral neck (F) to life
style
a-present exercise
b-past exercise
c-milk intake
d-alcohol intake
e-smoking

alb|ec
d|e

P<%0.05
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B ERELZAVCEEBRY S LHEL 2
BE, THESE, BIE39f, TIZIZEER 611367
B, TEEVHY, BIX126, TEER 113416
#TH-1: (Fig. 4).

® EEER e SERBIO BMD B & OB
B 2 AKZOEEEIC OV, EEE
2ET BERD, ROEFNCHAR TR DK
ERE TR B & UB0RAR D IEAE & KBRS HE D
BMD [EXEEICEETH -7z, 60 TIEZN
5O WEEOMEBAONT, £z, B
BTREERICB VT BMD L OMICZEED
B A oo, FHEBIRICDODWTRE
TRz, 7203 TEH, BRL W 3EHR,
TL Wi fEFNC B T40RR MR & 605 CHE
#o BMD BSEEICE» > 2. 7V a—)ViEE
oWk TREX 272013 TEH) BERL T
ZERNE, TLTwRw, EFICEL T, 505K
RTIIEE L EHD BMD 28, 605&RTITARR
B DO BMD BWEEICE» - 1o, BUYEREICD
W IE—E OIEAIZFED & h g - 7z (Fig. 5a
~e).

@ BEBRIVEBIVEERSEHLEEEER

BRI B\ 2488 & AEERR O K

BEOBRRBOBIEEEER LR LTE
%, ESE, BAETBMIBMEETHo2. —
7, BEECIZINS OEMAZED St o
7z, %72, AEBEREOBIOVWTHHS 1R
BfRikAaseholz. BREOERRIEZ, &
thET BMI »MEETHY , EFBEEFICHE®RL
TCBEZTIBREOEINEL 2, 42
RERVEFIMBE LS EEh T, —7F, &fE
HIEAETBMIVEETHY , BEOEBE
BHY, BRAALZROEFOEEGLIEEERR
B L TERTho 1. BEOEHED Tk
v ERNE TA LB Y OfEFICEL T, B/E
OEBIED Ty EFNE TH Y OEFNICE
LT, 48BHO v, ERIE TRy HB
FEHICHLT, #No2fTI 2LV ERSR
BTN 2EEELRED Sl KEBEER
WCOWTHBERIVEL LI VEEFHIEEEER
BACHRTENENEMAE, BMIEE L BHKE,

BMI &SETHY , HiE CILEBEILWEESIDS,
BETIHEFREDOD ZEFANZ S EFENL TV,
BREOEEED T2wvw, EFE "PLHY O
RO LT, 272 "LV, OEFNIZ TH
D, OEFNZEHLT, TheR2T5 2Lk
BEEENTD 517z (Table 4a~c) .
2. HMTEAE

O MEIN1EMB LU 2EMYY OB

BELFE L OA BLOFER L DRER
1RO 1 EMY ) OFEEE(%ABMD/
1) 2K 10E KD 2 &, fERFN7% BMD O
EFTD% D FH%ABMD HEDEERT DIZE
B TIRA0RR D 510 AR E TOTRTOERIL,
KERBEE TIR60~70mRIcE D >Nz, —77,
FEHEZ D> TIZ40~50RR R ITE DEE R L7223,
60~70RAR CIRIEDfEZ R L 7z (Fig. 6). 51
B 0OFEREEEL, BETIREM-
1.6%, FEHETIZER—0.9%, KEEESEHTIX
FEH-03%Tholc. E2HDOFEHY%
ABMD/ 2 E2ZERBIHE T2 &, BB L
JEHE IS 1 BEC IZIREROEA TH o 7208, K
BRE S 1X50~T0RAR CRIEQEEZR L. B
2 BB DB B LR IS T3 2 M
T—1.8%, EHTIZ 2 EHT—1.5%, KERE
SR CIE 2 T H0.2% ThH o7 (Fig. 7). D
WOEMHEEHE X iR b, BRI OA a8
2HDETIDRVHDEDHELTRET 5L, &
1 BED40~60m ROEMHE%ABMD/ 1 £1%, OA
i (=) BETIE—1.9% 5 —0.5%1253 L
72D L, OA ZAL(+)EETIE —0.5%»5 +
3.6% WAL, £z, % 2EHD%ABMD/ 2
FizowTik, OAZE (—) BTIE—3.5%»
5+5.5%1254 L, OAZEf (+) BETiE—
1.6%5> 5 +2.4%124345 L7z (Table 5) .

@ REEFNERBD OB

DXA OHIERE 2ER L - BREED ORI
Rix, B 1BHOBRE T4epIh124] (28.6%)
w, EHETIES B (11.9%) 2, KERESEST
1% 6 %1 (14.3%) w%ABMD/ 1 FEOEEDET
BT 2 ENTRETH oIz, FB2HOBEE
TE27IH 9 B (33.3%) i, BT 7B
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Table 4. Comparison of body size and life style between group of normal, low and high
BMD
a-R :radius b-L : lumbar spine ¢-F : femoral neck
a
R Low Bone Mass(<—2 SD.) | Normal(-2SD.~+25D) High Bone Mass(>+ 2 S.D))
N 90 432 6
Age (yrs.) 56.9+9.0%** 52.5£8.5 52.5£5.0
Height (cm) 164.4+6.0* 166.1+5.8 169.5+8.0
Weight (kg) 61.8+£8.0%** 65.7+8.7 68.9+8.4
BMI 22.9+£1.5%* 23.8+2.8 24.0+3.2
(N) Occasionally| Frequently QOccasionally | Frequently Occasionally | Frequently
None or Weekly | or Daily None or Weekly | or Daily None or Weekly | or Daily
Present Exercise 51 25 14 249 140 49 3 1 2
Past Exercise 51 20 19 239 73 126 4 0 2
Mike Intake 18 35 37 72 178 188 2 2 2
Alcohol Intake 23 20 47 78 102 258 1 0 5
Smoking 40 3 34 147 32 136 1 0 4
(Low Bone Mass VS. Normal) P<#*0.02, *%0.01, #%%0.001
b
L Low Bone Mass(<—2 SD.) | Normal(—2 SD.~+28SD) | High Bone Mass(>2 SD.)
N 121 372 41
Age (yrs.) 54.3+9.3 52.9+8.3 53.4+9.8
Height (cm) 164.8+5.7 166.0+5.9 167.7+5.8
Weight (kg) 61.3£8.1%** 65.7+8.5 70.148.8**
BMI 22.6£2.7*** 23.8+2.7 24.9+2.6*
(N) Occasionally| Frequently Occasionally| Frequently Occasionally | Frequently
None | Weekly | or Daity | "€ | or Weekly | or Daily | T °™ | or Weekly | or Daily
Present Exercise 85% 26 10 197* 125 50 21* 15 5
Past Exercise 80 16 25% 196 68 108* 18 9 14*
Milk Intake 28* 40 53 60* 158 154 4% 17 20
Alcohol Intake 32 21 68 64 92 216 6 9 26
Smoking 46 8 36 124 24 129 18 3 9

(Low Bone Mass, VS. Normal or Normal VS. High Bone Mass) P<=*0.02, ##%0.002, *#%%0.001

(None VS. Occasionally or weekly, or None VS. Frequently) P<%0.05
C
F Low Bone Mass(<—2 SD.) | Normal(—2 SD. ~+2 SD.) | High Bone Mass(>+ 2 S.D.)
N 42 454 38
Age (yrs.) 54.71+10.3 53.2+8.4 51.9+8.6
Height (cm) 164.7+ 7.1 165.7+5.8 169.0£5.6*
Weight (kg) 57.6+ 9.2* 65.1+8.2 72.3%£7.8*
BMI 21.2+ 3.0% 23.7+2.6 25.3+2.2*
(N) Occasionally | Frequentl Occasionally| Frequeltl Occasionally | Frequentl
None or Weeklyy orqDailyy None or Weeklyy or ci)ailyy None or Weeklyy orqDailyy
Present Exercise 29% 13* 0 253% 145* 56 21* 8* 9
Past Exercise 30 3 9 244 85 125 20 5 13
Milk Intake 11 14 17 76 179 199 5 22 11
Alcohol Intake 13 9 20 83 106 265 6 7 25
Smoking 20 4 8 155 29 156 13 2 10

(Low Bone Mass VS. Normal or Normal VS. High Bone Mass) P<=*0.001

(None VS. Occasionally or Occasionally VS. Frequently)

P<%0.01
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two years, mean+S.D.) (R : radius, L : lumbar spine, F : femoral neck)

Table 5.

Bone loss rate per one year (%ABMD/one year) or

per two years (%ABMD/two years) evaluated from
longitudinal study with or without osteo-arthritic

change in lumbar spine

@ BEREERLEFRES
& DA%k
BRAE L BEOEHE, 43

RF7 NI —)VOERCRITE &

UBMEREE DA TER LB R

AR L DR % 40~60m%
WCOWTHRE LM, B
LERIZFEO s N o i

(Fig. 9a~e).

% =

(25.9%) 12, KREEEFEHTIX 3H1(11.1%) 2%
ABMD/ 2 EOBEDE T 2MET 5 Z A3 ATRE
TH -7z (Table 6).
® #IEBMDIE & 2Ky 7% ABMD & DR
PBM k D& & 538 & 1745 BMD fE
LR 7 ABMD & OBIfRICDOWTIE, BE,
FERE B & CRBEESEIRDO W T OIALIZ BT
b —EOMERAIZED sk o7 (Fig. 8).

Osteoarthritic Change
Decade
(+) (=)
Grou 1 5 th ~1.941.7(11)
6th |—0.5 (1) | —1.4+2.8(19)
L-%ABMD/One Y
(L~%ABMD/One Year) 7th | +3.6£4.3(3) | —0.5+2.2( 4)
5th | —1.6 (1) |—3.5+4.4(7)
Group 2 6th | +2.4 (1] —1.6+2.511)
L-%ABMD/Two Y : 0L
(L-9ABMD/Two Years) | 1 | 0941 6(3) | +5.5+0.9( 2)
Mean=+S.D. ():N

BEOIEMRLHE R, Bl

SEREOZHB L RBEREICIIR» T I P T
vy, DXA 2AWEBREIERZ, BELL
BRI TV B, HElB L CERBIOE

BORAEME]

IR Z 5 4 7% hospital control #f

XORD NIz OB—RICER SN T VB3,

BEEDERISTHE TH > /.

2019, &

RS & CRERE» S, F-Ca E
W ERE 2 BRI OD HIEFIZERIILT, B
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Table 6. Detectability of osteopenia considered reproduct- LI EBRTEDHNT. DFD,
bility of bone minerl quantification (R : radius, L : lum- , |

bar spine, F : femoral neck) TEROE|E L3R BHH

S Assay Precision Detectability (Detected Cases/Total Cases) DEEHET 3R & 5 H B

it . N . N -

e (c.v. X1.96) Group 1 Group 2 PETORAE TRELH

EWRENT:. Thix, E#

R 2.46% 12/42 (28.6%) 9/27 (33.3%) B RD 7 RBEEDE I &

L 3.60% 5/42 (11.9%) 7/27 (25.9%) 2bDrEbh, SHEOREE

F 3.94% 6/42 (14.3%) 3/27 (11.1%) R A A B OB

One Year 'woZYears|

R-4BMD / One or Two Year(s)

(g/cm?/ year
or/2years)

0.010
0
-0.010
-0.020

L-4BMD / One or Two Year(s)

F-4BMD / One or Two Year(s)

0.020
0
-0.020
-0.040

|
L 1
T score -2 -1 +1 +2

Fig. 8. Relationships between prospective
predict of bone loss to initial BMD
values which are classified by T score
(ABMD/one year, ABMD/two years)
(R :radius, L :lumbar spine, F:
femoral neck)

WHHEDEZEDHEN & # DHEBDORENLET
bprEZON. BIZBHERICOWTOHREE
3w, 22T, BEOAEF Yy 7Z2EE
MR, FEMORERRE CaflE#i 2 & TH
BERE, BHSRE, BREBERES 2T, B
BRI VT 4 7L HEAABEOBREOER
RIS, EHETIR0RREE—2 LT, %
DEBBRICBRD T 27 LwbhTwa. Lil,
S ED30~T0RARDMRETIC & 5 & FEHETIX605K
RETCERBBIZLEALE—ET, T0RARTETY

BMD OoE#EEAZ LI 5L
EZzohl. BREZOVWTRE
ERE b PERLIZ. i, KEBEHESS
140 B — 7 BR T 560 £ TIRIFIZE—
ETHY, ERRTEROBERIIEREI N
7o, BB EHEDPARREET L IR VIEHE
BTHY, MK L 2EEZTHATREMEED
N Y
BMEBRTIZA Y AV Y ORZIC X DB
FIBSEEDMET LY, ZOBRE L TEERAVE
CsLHfEflanTws. £ YR MRGEHERER
j% (insulin dependent diabetes mellitus,
IDDM) TIZBEBABELCHE L, BEETHREL
7z A IDDM FEBI T I BB A 2358 < B 5
39 twbhTwsd. —7F, 4 YA YIFEFE
$ERIE (non-insulin dependent diabetes mel-
litus, NIDDM) OZMETIIBEE LD LA
BRIEIEL, BETREBEE L EZ1RWVO LR
HE3hTwa. SEBEE L 7HERK X
NIDDM fEFITH b , P& FARRICEES &
ENRVERSE SNz,
19414E B YIBR R DB BALIE LI TR &

NTLR, BYRRCHE S BIREPES CHE S

ncws. BYRE, FHOBBL &b TEF
OERETOEFSEML?, Mitks~6E%
EiE U 7 ER OB & A 13 Billroth 1 3T
50%12, IIE:ETIX80% 2D Siz¥ LifjE X
hTws. LyL, SEEREL - BYIERES D
BRI, BEELOBMICERENroI, %
DOEM & U THBESRBS—E TR, 4
Kb IHELIEMBEL Tz, Ho»%
EVTHCE o RS D 5. BRI
WE Y DBRFNERHELESEL LT L
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[ None I:I None =1 None
Occasionally ‘Occasionally Weekly
. EE Frequently BN Frequently . Daily
Decade R L F Decade R L F Decade R L F
FE g oh g & i
T o4 ~. 8 . ~ 4
£ 2 > 4 . E 2
S o T & o — _I:%—— : 2 o
(o[ [TE e’ gq_%."j%r—”JL
= 4 ; 8 . ; -4
6th 6th B 6th g B B
a . 8 : i . N 4 . ' :
2 . ] . 2
B . N
° o e e 0 —E%-— —‘——-IH-—
J O [P . , T
-4 -8 oL -4 L :
Tth Tth Tth . : .
4 8 . 4 . -
2 4 2 . .
2 4 -2 . ' .
4 8 4 : .
2 Voo BB 5% chsete /o Fig. 9. Relationships between
. - Daily R - ;zonmu/ony b one 10 ss rate %
F .
g o g T ABMD/one year and %
< 8 : .
i, ABMD/two years to life
LI 2
$ °LEFZ-——|:m-—'=m—— § °-]:|—.-1:|—-—-D——- style (R :radius, L:
£ i lumbar spine, F : femor-
g, g, umbar spine, F : femor
- N al neck) ‘
e 4 a-present exercise
4 2
b-past exercise
0 e —— T —— o - — "_m-— [
4 2 c-milk intake
) ) d-alcohol intake
o b e-smoking
Y 1 : A
o ——m-— 0
p N ‘% a b c
5 » %
d|e

HohTwa. BHFMlC L BRROITEL,
FIRFIZ Z 1% BE 2 BB oG £ 28
WINDOTUENEL, BRIEITERETT S
b Twa . SPA CHIE S ED BMC
X, FRBRBSRETUEEER X B I THS
PIEL, ZRIEFIREBEESIEEMLL T2 4
PRETHEHREL VLY LHEIhTHS, &
7z, ZetE @ FARIRERETTHEER] T 13 BB X U
KBEBOBEIZMETLTWS A, BETIIEIX
Bipo 2D L OHmEL DD . SEHRET LT 34
O FERIFHEETTHEER X, RAE, 2FIBEENE
HALTBY, 13 EEE, 2 FLHERER
KzlRATTHho 1. BRIZEBEHLHKLT
BEB L VB CENMERLA ST, ZDH
HE LT, FRIBEBENSERELLZBETH—F
ETLEBELERBICEET 20 RRER 2
L, BRINOFHE D < “hungry bone” I

F 725 R AKAEDE U TR WATREEE 2
s,

—fiz, e & 2 BRI EERICHAN
THREOH BRI U b EHCHRT % &
INTV3. BRoWL , BEREEES, B
HE VBB EARTH B DT, BEHIZER I
LTV EHCEERBROPRHENG Z ENTF
Hanlk., 5%, SERCBY 2EMEEDHE
AZRAREL, L b BRERDORHE R HER
T2 L, Big2EETIE, WTIhrOEAL
BEBA U B 0D67.6% TRHIHRETH D,
BERLABBETICLL TERTH- 2.

B, BHBREOZKCIREEER Y VN—Y
4 =¥ A EHBREFFRIE D & 18 S 1L7zRTTH
BHREOZHEENLS AN TWS.
DLMEE I 2 E N TRELSRVETHE
B £ 2 ncE D CEBRIER 2 X 256,
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BHEELZW T2 2 L 2BHBCRTHDOTDH
D, FEIW & 3B OFHRVIHIEE 2 HP 0
CBIAT 2 2 2 EBHRANTEREINEZH D

Tb%.ﬁ%%ﬂ@S@@%E%X:?kbf,

BHBEOZKBMTbhTWS. 210, DE
BEAHD (FEA3H), 2) BIFdY (BH1
815, B2 MEUE2 &, KEBESEER 3 &,
BE 158, 3) FReiLtE (—15), 4 B
HBHY (1K), 5 MEFMIE Ca, PBLTALP
i (E% 14, 1EHBORE 04, 2EAMUE
DRE—15) »oHEFEEERD, &85
BUAE% THER,, 45% TIZITHEE,), 35%
TBELhY ), 2EUTIRTEEN, Ths L
LT3, EEFESOZHIEEAIEERD
LR — R Iz, EHE U CEH X 5
BOBEMEDEEDLP S 2SN TS, DXA %
BFEBDOHBCHV2EE, F2~4 FE
BMD 28 PBM OF4fE®D 2 S.D. % 2 TIEME
ZRTEAEBRERBSH D LHEL TS, —
Bz X R ETCEROEMEZEBTCE20E3FE
EDN% U LICEMHNECLBE L b TS
D, ZOXd RIS TER SRELSES , B
ERVORHAFERICIIRRDH L. SE, 534641
D> B51FIHEHEEM X G CTERIES L2
an, BITHEHREORBHER IS TIRD
YI2 THEE, BIU NEIZREE, CHYT 3
BlizbTHAFNC T EhinoTz. —F, 121616
BEH#EEAE CIERES L2 anl. Akt
WA HTIIDTE 25, 106615 FEE,
BLUNZIZHEE 2BRARELZH s, 2
DIERIE, X R TERRI DB TEB LY
LNz, DXA I & 2B EHIE CREMEER
DEEBZIBIEETRBL TS, EHEEM X
BEREBEFEOAONEWIEEBH L BEREOMR
RS nie 1 EREE, ROBFICOBTCE 3
[BEHE BMD fE 13 0.850 g/cm? »> 5 0.900 g/cm?
DEITH- 1z, ZORIZ, BHEBTHEHEE
FEQZHEEE F DXA L 2 BBBAVDESE L
LCHWSRTWS PBM»5—2 S. D. Y
9% BMD &S, BEBEADOLEBEE L T2y
THBIEERLTVS.

(BB19% 45 1993)

BERE» S BFHBEOERATELT, &
HThorIr, BRTHS L, FRINSL
2k, HEEBIDEWI L, Ay ABRDS
BN E, TAa—VOBEROBLERE 55 3
LB ORTRHToNTVS . ik
ZowTiE, BRITEER2ENET30T, &
FOBHERFO—D L b T35, [LiEET
FEPFVWERE LT, WESESELTWwS
AlREMEL B B . 7z, FERFMRRICBLTRT v
FasrvhbT A Masd v ~\OE#RBEL, #
NRBEERFCERAL ChATEEME E L oh
T3, SEOBERTHHERTHL KBESE
i L OERHED BMD LAE L OBIICIERR
IEMRESRED s hlz. fERkE D, REABAKR®
FHRIT O X 5 WHEHELHEERETIZH
SPIZEBEDBABELS EREINTWS. &
& OBRRICDOWTIX, EEETF BEERORE
HE LR TERVPBO I LBHISNTWS,
LaL, RS 2HAOEE, HEIERED
DEVREERIC L > TRRICT 251128
7Y, KEFEEMHEOBRICOVWTIR, &858
BThaARkE D VAN R ERSNIEESE
FOABLDBOEREINTWR, 72, H
HEEZTTWI 2BREENICOWTIE, R
ZE3E, 16 1RHOES»&mS e
L3, 2HBROEMEAZLVIWRED A
5030, Lal, EEEEFEOERILES D
NRTITI ORERLEETHY, SEOHE
KBOWTIRBREL L TBREDESES "HY ),
LBy TR L ELTRE L. 20
TSR, S0RRIRDEEMED B V> 1340~505% 8 DABR
BEHICOWTIHEH 2To T3 0B, 1T
> TWERWERNIC L TEENEWHETCH -
7z. Ly L, 60T Z0E‘EIZAS L)
-7, ZOERE LT, 60ATILEFLSO
B, 7o 2ITFHREASKEERICHIZD, *
EREBOHEMWERICHES L T3 REHED
Zz6Nh5%.

Ca fiFRIC L V' BEELBEINT 5 2 & IR oM
21T % prospective ZAFFRICBWTE D HNT
W32 2 2T, Ca EERIT M2 —B1E L

-



Z# DXA WL VHEIEIRIABE y 722 BEHO BRI 55% 333

T Ca OE&EEIHS REHIT DOV TZ DEFER
RE2AELIEZ S, BT 4%
BT 2 EFIHMBR L 22 WIEFNIC AR TEED
EWEEIC D 7. BHBREO T OBLA»S,
BN EEETEL L UEETRETHSS .
73— OBREERZEEB X VEHOEE
BAYOBBRTEINTEY, BEOBRRE
Iz &> THHS 2R BRROETSERI L
TW3BM2 ZLa— W2 k3 FEBIDAL=
R LM DHEREED Ca TWNESE, =5/ —
M & BEEHZ Ca FEIRVE VB X OB
BADIERZERE 2 Sh—8R T, 72720, Z
neOWEFX TNV —NVHBIZEEMT 2IZED
BREBERF 2R E LTS, SEOBREICIE
TNa—VhEZHIESINTEST, LAT
Na—VEBIZ XD EBENEWERIE S,
ZORERICOWTIE, BE—TR% <, KERE
%YV OLORTHEE L T3 AMREEL H
5.

= aF % Ca DRINEERIRPHRM 2 (EE S
#7120, BRBEOLHEICBWTIRTA bay
REhcBEIET 2700, BETEREBCEES
523 unbhTnd. £z, BHECBWT
HEFHIEELZET S, BHEREDKER &
BN 3B EHREINTVDS. L Uk
XEE L BHNL L BITOBRERTCH S Lk
EXNTWS. D%0, BEC L > CEITOHE
FEEINT 24, KEEEHMOBER, KECK
BloEFIcRERAONT, BEESBES
NAAREMEIRIB I N T 32, SEOFERT
b, BE USRI S EE LD & Nk h
Stz S, BERICh Iz 3BT OBHFEE S
BETHDI.

WD &R D I BREEIE, BRIV
Tid 1ERRY D OB RELRBERS L 0 2 4
R4 D OWEEEE & 1240525 %ABMD 1%
BHOEDEVET2ZRLED, BB
MEEIL & HIT40~50RMRIZEDHEERE L L DD,
60 TCIE—EEDEE K-z, ZDXIkE
EREUCRRERZHSMICT S0, BHEE
ZtE % OAZBLOBERTHE LR LIz L

%, 1 FRIBERE T OA B L0 EE T S ER]
D%ABMD BIEDETHY, —F, OAZ{Lts
FHELZWERZEOEERL. 2D, &
IR S D OA LB Z D & 2 kiR 2K L
borEzoni. LrL, 2EMBERT
1Z OA ZMLDTELE LR WHESIT S % ABMD #51E
DETHY, Zhs OERFTIE OA ZLLS D
B, 72 & 2 [EKERO A KA R T
DOELEH 1 FERHERE L D M IREB LA
BEME L HER I NS, SR FERIZTHTD
D, St EFEEEP LR PLETDH S
5. %7z, 2 EMBEROKBRESERO BMD
Z50~70RR TN ER LTz, ZHIEKERESE
MIHEETHLDOT, BEEFE2XER AT
STUAHITHNITBEERIVECE, #i
Zh o DERTH BRSNS 2 AlEEERH 5
R, KIRESESOERERE IMOEBALICEL
L CHIERM OEESHETH Y, BIEKEL
MR L D B E 2012, 2D XD RERBE
C7-AlREE D BETE R L.

DXA BERICHERIN TV ERAIEET,
BISERSE R IEREE S RIFC, BAELSHEAZ R
TWw3. HAELZEICL (B EROE
BRA =L, Riggs 52212k 3 & SPA TRz
ARG EOBEE IZF/M—1.01%, DPA TXK
O ERHEDZF NIFER —0.97%TH Y, Eric 5
2k % & SPA TROLBHEOEEDZTLIZFE
—1.0%, &K CT i (quantitative CT,
QCT) THIE L BEERE D ZNIE—2.3%T
HHERELTWS. 2D, QCT 2K 20D
HoFERTEEIC X 2 FHOEERDEITY
1%HBTHLOTERRY 2 1EHLVIE2
FERIBOHIE TR £ U TR Z 2 1 3BER
BE D i & R ERIDSFEET 5 . S REIORE
DOFER, B1IFLE2HOIWAOZTALTROD
P FEEERIHERE LD /NS WEZR
Liz. 22 CHIERE2EE LGS, DXAK
XD BRBD 2ERCHRH T E 2ERNILE DR
BEdsrE, HIEDDREEE LML TRES
L7z, TR, F1HCE2HIL b TES
TOREENERTH - 7z, BE IS
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OA ZHLEZ UM, Livd EEOKELE L D
BT TF ORE SN O Er D7 < | B
PR B S T 5 IR N S L e,
HIE OFBMED S & b B REIE ORI FEBAL &
LTENTFEZELTWS. Io2REN

WEZSE, 40~T0RAROBEORERFN T EE

DELZBET 2 CIIEEVELTHL LEX
s>hiz. »
—FHOBFREE LD, BEADZORD
BRECHTFHRRETH 2 0E b IFHEERE.
% ZTylE BMD {# & &B##7c ABMD & OBdfR
COWTHE L. ZORE, WIEEEEDS
X% OBOBRRFN L BREOBE ZHHT 2
ZEiIREETHY, BENORERR L EREEE
OLBEEIREN. &, £FEE»S, 2

DEDOBEENETHT 5 2 EBARETH LD

B ERE UTd, BREE L AFERER LD
B i3—E DA IREED Shigho Tz, T,

BEELE AR U7 IR0 { BREOBE

PRZONTORWATREMELH 510, BED

MEFFICRZNENORFBEMTRE L, BE

LTS L T AHEEDEETER L., VT
LTy, SBREHRCO T 2 BREHENE
FNn5. '

B DT F G b otk L AR ELER LT

B, SEWIERICIZE 5125  OBMEHEE

BENFRET 2O TFRINS. BHBRED
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