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FRCIESHHC LD A by Y BMETT
%L, BEROITER EE S BRINOTTHER X D
BEEHOFERIVIBEL, =X has ok
T % & F BRI IR S, B &R
EENBVEREEZ LI CHON TS, —H,
Wiz X A EEEREOFRBD I ECEEROET
oThETFrEeHEzZONTWS, L, TX
oY Y OEECIBERN ED X S BRI &
DERBHICEEL RIZTTrIEFHI L THRN,
Frxo A hay roaREREEHRCET 5
HRER e ge 2 D 28T, =X sy DK
T UZZPIEREH (OVX) ~ 7 X T, ‘BRINOTLE
WCRE LU BB CELL, BRESMSHIE S
n, BHOBZMEESEL(ENTsZLE2R
WUz, /7, BEOEMEBYET ) V7 ICE
B BRI H 02, BEididEmfiahkTd
LEEZONLZEEPSFHIEINDO, I35,
BRHEAIE» S EE SN RERETFP»EY €7
Vo TR ELPRIFLTWAEI N Ly REBE N
Tw3, Lad, BiEEEwsEEmEs» oo
WE N BIETF (L1, IL-6, IL-75) 1 X v #8#
ENTW3R, INSHFIBERIGAESNTTYH
H3, Pb»rs, =X oy idEBHERECEE
HZ, EME & HEREELRE L T 5]
BEMENFEZ S5N5,

—7, BTICEET 2 BRI %
SMEEEEE L, BHFMEO A% 5 TR~ b
A6 B3, WO EE > TEEFHEA DML
H & MR~ DO METTHET 2 720, B
DIETFTERTEEZONTWS, Lizd>7T, I
Bz & A REEREE B A ORI B W T b B
BB DN RTH 5,

Z I TEXIZ, BHERENOEN & EHMds
FUEMIEOMERRCER L, HEH»SH
FEHORBR ddy ~ 7 2 B & UELE#ETE T
~ 77 A senescence accelerated mouse (SAM) %
v, SEEERE & MEEERER OB &R0 HE
DB R AT, Thbb, TAMar YOETF
W & B EEEENRE & BB OZ Iz DWW T ddy
Y7 ADOVX kY, s L 2 B86&Im
fE L BRBOEI DV TIERBE ddy =7 X
& SAM W TEHREOE\LEBT T 5 2 &
WD, T2 Mo rBIUNEC L 3ERED
ZENCEE T 28 FFOMBIHEHIE L /2.
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1. OVX =7 22 BT 2 BB O BT

QBB ~ 7 212 OVX H % Wit BFMM
(Sham) 2L, 1.15%H V37 A E0.88% D >~
EEDEER (VLU VER, BR) RS2,
Fvee 18, 280, X 4 BEETERL .
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Uiz, Mz XA bay YREE, OVX B XU
Sham D3N d n=5%—f L, HPLC THLE L
721%, 17B-estradiol (E,) % RIA i CHIE L7z, %
7z, ‘BEEORE KRS Z 8L, Bk
B ERE LD 2T, Aloka #351 DCS-600 % fJ
V> T Single energy absorptiometry (SXA) 2 &
DHIE L7z,

2, TR bayroFiEEnFAESER & e
AMEITER & o B o fiEEH

OVX & A \>id Sham % L, OVX FED—ERIZ
E, 2%5 U7, FANEE, Witk 280, ik 48K
ERERFRY B REMIAE 2 BREL L, FFREpEREDUR
~—7—0 F B & B220(B Al K ®, Gr-1(FE K
)?, F4/80(~v 2717 7—%), Mac-1 (B4
)10, IleMu $Hicxf 3 %€/ 7 a—Fr ik %E H
W Flow cytometry 2 X Dt L7z, 28, B
HEMAT X, AAHEE 2 o Flushing out L T HEHY
L, Ammonium chrolide-Tris buffer TIRIMER %
BrA L, PBSIC T3 EBIEH L7, 72, OVX AD
E, 0% 513872 72 6 1 EEHE T~ E, 10ug (In-
novative Research of America, Toledo, OH)
® Slow-releasing pellet # & ##i L 72. Flow
cytometry i Cyto ACE-150(Japan Spectro-
scopic Co. Ltd., Tokyo) % H v 7z, FITC-
conjugated ®E / 7 v —F WHHED B220, Gr-1
B &£ O IgMy $413 PharMingen (San Diego, CA)
n 5, F4/801F Serotec (Oxford, England)» 5,
Mac-1i& Boehringer Mannheim Biochemica (In-
dianapolis, IN)»&&2 AF L7,

LKA buy OEMPHIER % in vitro
THEMT S % 72 912, Nishikawa et al. 'V F I &
D 8 ddy ~ v X B REH T & 5 5 A fa
(ST2) % Ef74E « JEFAE T T 5 %calf serum %1
Z 7z Phenol red-free ® RRMI 1640 (GIBCO
BRC, Gaitherburg, MD)iZ T14HFEE L, B #f
Fa o431k % B220404& % Fivs T Flow cytometry
fEtr U7z, %7z, BH#ERark(DW) & ST2#kd % 3
HLERE L, BRIUERETRTFTH 5 IL-60D 3
4% ELISA i THIE L 72,

3. DEs S B B & OVEBEE I O T

8 2> 5 80:H D & B~ v A D KIRE %= fi§

YURY T A 527

U, HEEAZEED S 2, BEO BB (Meta-
physis) iIZ BT 2 BROIMESEAL E WS 3 5729
1=, Bone volume/Tissue volume (%) % & H L
7z, B LD BHEMIE SRR L, BMRES
PETHIT 2 & bz, OVX =7 R LEEIBICRTE
EHEPURE~ — 4 — 2w T Flow cytometry I2 &
LN RIT o 72,

& 51z, KEEE %W T GMA g A IR X
BAREZERLD S 2, FE & L T Naphthol AS-MX
phosphate, ¥ 7YV =7 A¥i & LT Fast blue RR
salt % Fi\v» % 81 K #% 12 X - T Alkaline phos-
phatase (ALP) et 21757z, RO EAR %
fESIL, FB & L T Naphthol AS-BI phosphate,
7V = A E LT Fast garnet GMC %W
% Pararosanilin £ THEABIKPIER 7 + X
7 7 # — ¥ Tartrate-resistant acid phosphatase
(TRAP) Jet6 % JiifT L 72,

7z, KBE % EDTA CTRUKEBYIA 2 ERIL,
A ALV AT EE L, FEEYIDS
Z, Oil red O i TR %2 {T o /2, & 52—
BRI RIS I b L 7z,

4, Bt~ 2 0ERE s L OEHEE O
fEtT

SAM DOEALIZ KBRS H 2123, FBFEW X
DEEOETE2HAKEL, BEMEEHEREDRK
RBEET2Pok,avbu— Ll TERICKS
FTEHAHLE, EEOEERT RIOL 7 B »
o 363G & FHvy, EHEHIIED Flow cytometry fi#
Wrzi75 LRI HEEORIE 21T 72, %1z,
BE#% 8 HAl & 2 HHEfW Oxytetracycline 30mg/
kg & Calcein bmg/kg % &2 18 L, KERE 243
H U725 2 TIRBIKER ZERLL, ¥HEE
BRI 1T-o7, Thbb, BEKEL L TR
Bone surface ¥47: D @ Bone formation rate T
b 5B E, £ 7B RIGE & L Tl Bone
surface 247z D O Eroded surface T& % BRI
A EFHI U7, & Sk - RAEFEE L L
TEEER~Y—A—DOMEA AT A ANy U EE
Biomedical Technology 1% » 2T RIA 12
£V, BERIN~— —DRFEYY ) %
Metra #H8F v F ZFHWTEIA I & » &2 JIE
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L7,

S S W EFMATRE O F &1, Pék &
Rl o B L 7 B8 % 7 HRARS#E L, oo
=—Jk i Colony forming unit in fibroblasts
(CFU-F)"™noc X 2 ALP iz & v, F7-B3F
A BT S A o> B 15 0 Bl ~ 0 431k 1 Indometh-
acin 8 & UF Hydrocortison @ @i ¢ & §E50 i
Z 8 ORIEF R L CRRITMAOFEHE 217w, Oil
red O I X SRR @I X D &2 BT L 7-,

BtEH L UBE

1. OVX v 212 B 5 BLHkE

OVXEETIHay bu—nLTh 2 BFH21T-
7z Sham Ff[AEE, FEOBRIIEMNEZED 1203,
MR X EEES o7 (1),

—Fh, FEERIZ Sham HTIZIZ & A ELTHEH R
BOOWHAN, OVX#ETIX 1EH X D 81/4cF
HE<0.0DWETL, Z#ix 4 H8H x THif L
72(B1). £720VX 2w Sham # 2 @B 1M
15 EufEld, OVX BE237.8pg/ml, Sham #FE»317.8
pg/ml &, OVX HCHEBEIEKHETH > 1.

Sham #f 6 & U OVX BEDT#: 4 A H O KBEE
EOUEEIRE O HE A% 847 % £, Sham B
TR BRICET 285 L 1 XEHg s +h
WHES 2 RIBIBEDRENED SN, Lol
OVX BT 1 X E i3 fIMb L, FFEicz L
<, 2REBWMBIZIZEAEHEL, HohhBR
DY RFBD 2, Z 2T, KEBBHE %2 SXA I
TEBICHEL THD L, itk 1ERCIERS
oIz h, 2K S OVX BETld Sham
HICHNEEEOREELBEIVPED 5 h i (X

® =B F=EE8

g mg
367 ovx 3007 #%p<0.01
34

- 2 4
32_ Sham 001
304 Sham
284 100+

7 kek
264 sk OVX
O:: 0 sk

1 2 3 4B 0o 1 2 3 438

1 OVX & 2HEB L M FEERORIFZEL

HERE49% 8 5

2). ¥7z, OVX E#»50.01ug/HD E, %3535
T & Infusion pump & T 4 BE#FRT 2 &,
BEEIZBEAE S, Sham FE L IZIFEUCERE
2L72(3),

PE»s, OVX YA TR TEEREOERT &
ME EfEDETHBELCTED, XS5 ERDOWR
b, BEEORD LY, BREOKTHED 517,
e, LA bay ORI L D ERIZME A,
OVX =7 X X i mlExR OFAR % B HERET 7 v
ELTHERATHY, fLoBEct L TEImReh
EROMBIICLDET 22 Lo mE K- T,

2, LA buyrOEMEEMFASER LB
FEIER & oBaEM:

RIZLA M7 DIERTOBICED & > 7B
BMOZEALDH 5 DH, OVX =7 2D in vivo E
BT 23 a7z, BREEO BRI
ARSI ITTHEE & HIZIZE CTh > 7208, 2 588,
4 BAEFIC X OVX BEAS Sham BEICH L, BE (p<
0.058 XU p<0.01) ML, iz 4 BN I3
2EOEMERDI(M4), OVXic &k v BEEH
AR DIEINDSTED STz hs, ED L S ey

1]

mg/cm?
54 1

52 1
50 1
48 A
46 1
44 1
42 i
oL . . r .
0 1 2 3 4 A
2 OVX i & 2 KEE B35 ORKEZEL

Sham

ovX

% B 1 oh 3 >

mg/cm?

PRI R R R

Sham ovX

(@) 2
(0.01 ng/day)

3 OVX Wk 2REBEBEER T 22 b
Ty ORFFENIER (4 1)
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X105/F2 ok B220 PR B220 (5 IHBa%L
10 OoVX
% X 10/ 28 **¥ p<0.01
m 8 50+ ko 51 ook ok <0.001
ok
4.
f2 Sham 401 OovX "
4 31 OVX
# N 30 1
p<0.05 Sham 5]
21 *%0<0.01 §
o I I l l 204 1 T Sham
0 1 2 3 4 38 T
0 r — 0 : .
0 2 4 8 0 2 4 B

4 OVX & 2 BRE M OREEL

X108/ RE &

B#ika FERIEK
6F (B220) (Gr-1)

p<0.001
4+ {

& ENR

# 0 n77-Y T #ika
| (F4/80) | (Thy-1.2)

0 Sham OVX Sham OVX
5 OVXZ k3 BHOEMMOZEAL (2 EEF)

MBDSEEIN L 7 O G 57201, OVX %%
VL Sham & 2 B O BHEME % BHMlER B X
ORI ECRIE MM 2 5833 2 €/ 7 u—F ¥
BTH 5 B220% Gr-172 & 4 BEOXE IR~ —
71— % T Flow cytometry 2 & 0 fiE#r L 7=,
Z DFER, Mo OVX 8 & Of Sham 12T
ZAbD iz dn o 72 B8, B220BEMED B MIlEE S U A8,
OVX B£TIE Sham Ffic kbR, 2B BEE(p<
0.00) ¥ T3 Z EAHEAL I (K5)., #
T, R BfilaetR LIz 25, BiEXR
B L OB b2 OVX 8T Sham BE &
Db 2BERFEDP D T, ARV TLER
(p<0.01) X EHELDHOBIMERD 72 (K 6).
Ak%@ykivbﬁ%@ﬁ@ﬁm@ 7o XY o)
BHifdiz & D & 5 LibBiED b Db, Flow
cytometry I2 X B2t A N5 A ST LT,
TWiRSZEL, ShamBHETITARHA BMETH 2
Z &Y 5 ENEE DI Low peak D 1 &
KA BMKRTHZ Z L 2RBT 5EGEE DR

]
w |1
m.i;
2% !

B6 OVXicdk 2 EHEBMEOREZEL

Sham OVX+E>

|

7 OVXiZ & % B20BHMiaon s —> 0%k
EXA T ORFERIR (2 BEE)

v» High peak @ I ® = > ® Subpopulation iz %3
milz, EZAD, OVX EHTiX B2205 M o fia
B Sham FEL D IEINL Tw/z2s, FDIF LA
EVZRMBMAAERE ST 2 Peak | THoT2, %
72 OVX EE» S E, 2 iR T 2 &, 2D/ —>
W Sham #EHDZh LIFEAERIUTH -T2, Lk
DZEL, OVX ok vghnl 7z BAIRIZ R R
BHifgTH 5 Z EHRIBE NI,

TNz IS IHERT 2D I/T-o 72 Bl
RO RE IR RN ICHE T 2 [gMy $4 &
B2209ifkic & 2 —HE§+f Flow cytometry Tid,
8 DT LK, ShamBt & OVXH®D Ky b X
F—VICECERDI, TRbLET, DFD
B220B5 14, p BB TH 2 Z £ 2R T b DY, Sham
HTRI6.5%THo7: DR OVX FETiE33.0%
E, KB BHIFEAOVX 2L DB &5 8 25108
s a2 ER ST,

7B, MEREERK~ 7 2B WT H KM B
3 OVX [Fgk, ZEICHEML <0, 20 By
DI E.DRETIEHE YV AV_NVIZRS &
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Sham OovX

B220 B220

B8 B2208 & U IgMu $HIC & 2 ZHEJ O Ny —
( 2 JAKF)

WORESNH S, —F, EHE~ 7 A E, 28
BE53T5EERMBMHEOEL W HED s h
5, MTA N  ARETHLIFRER~YVATY
AABHIEOEL WEIBEHEI LD wb
nTBY, LA oy VRETIZOVX v 7 X
EHDBHRNBTEDONE, TAPaF > L~ULdD
ZREIBHESINCEELY S 2, BHlEOEE 21¢
THYDEFEZ D,

Pbms, 22 Na” v OFEFTELTH S
B HIFEO#5E « 33 OVX B ED T A s v
DR ZRET T IH X 1, KP4 B Mg BINER
DELCTH SRR REB I NS, $7- Bfildo
LRI, EImEsiahsko B piEXAIRE L B
MBI B R U T 3 2 WA B i
L, BEMIESELS T 2 IL-TICRE L TR0 « 5>
b7 2 %MD MEBRICKE NS, FELD in
vivo DEERIC T A b ay v RZEFICIE RN
BHIFEORINERE MR H 72 Z L » 5, Biifaoy]
S EEBRIz o A oy UBE L Tnws Z ER
REENED, = A bus o Bl
LYER ORENTIC X in vitro TOMRBT 2L E & 7y
%,

Z ZTHML Tz E;ORNREZFHR B 7212, B
Rk ST2 & 8 i ddy ~ 7 2 O-EHEM K
DOREEE LTV, ERMOBEE TR L, #
DFER, MIDZ <, EOEMEBIMD 3>
0 —)L T B220G M EIX70% THh o 7z D
HL, H£D10*M @ E, #5001 Ti B220B3 i i
32% &P LTz, & 512 EL i, SESINTC B22055
PRI R R A 7 > N T B L, By B IS

Control 17 B —estradiol (10-3M)
B220 F144RRE : 70%,; B220 BRIEHIRE © 329

- -

. "

M9 =X buy o BHifasmins R
(ST2 & HHEMiL O 3f7E#) (1)

x10% (/T75 75 23)

B220 4
N3
#® o

0

0 10°M  10°M 108M
I NOYRE

10 TR hus o BUEEIminEE
(ST2 & BHEMIIE O HTEEETE) (2)

B 1 3IE SRR AmE U 7z (B110).

E. 13 B il ~NEEER U CTHE5E - b 2 ] 4
DT %L, BHEEEME % A U7 R e
FPic & 0 B lfaR OBGE - bR IHIL Tn B &
FZTWwWb, ZOHFE LT, BEEMERE L
WHRELTWSE VCAM-12FE LT 2EEHTFR
IL-72H K LT 2RO RFTRTOBE LR E 2 5
5. VCAM-1ix B #ila o s B O EE ST
TH 50, WEMROBR I HES L, BRIE
ERFI B EMRO VCAM-1%2 FA X8, #
OHRIGUAIZ £ D VCAM-1%[EE 3 2 & B &
RS IH SN 2202 ERFIERE ST Y
5, LIz o T, =X bay o EiaEimia:
EML T, Zhs0EESTCRIET ORI -
FEA AL, Bl BEMiEo st 2 s L
TWAHREENH 2 5 b, £ /5T, Tanaka et
al " i3 e T a2 Bl Ic 5 4 % L IL-
IRIL-6DEAEFET LI L EHREL T 3
93, U > oNERDVIERERTE A B R B
5 EFPINEER T OEEMES NS Z LS
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DI 5 TWn5b,
RIZT A bay »REZBGEORNB HIED

BERBCED L S BEEE 5 2 2 e 4~
17o72 ST2 & R#4 B MRk DW34D S 175 2 4%
R, ST2HIRED A DE:E Tl IL-6DREAIZFED
SN0 o720, DW34HIOFAE T Tid, 7 Dl
FEBOC IS U T IL-6D EE A 13 M X 7z (K11),
IL-6 D@EFIE ARG ERINOTCHEEF T 2 & 235 5
NTns, LT, BHCOSEMMIZTH 3
B i D ZA6 B BN TTHE 12 B 5.3 % ATREME AR
xb LR, =X Moy roEmeAsiER
L EEREER & ORE MR S B,

3. BFEEE ddy ~ 7 2 O S BB B
S O EEEEMmOZ L

IEH ddy = v 2 OKERE =L E 8 iGE I B 1
2 BR2ONEZE{L% Bone volume/Tissue vol-
ume (%) TEHAIL, #53 L7z, = OF5E, 278 T
& 7EEORIL/3E %D, ISEETIZRIL/9EHS
DL INE AL % R 72 (K12).
EFMEEZORBLEDO—> L LT ALP#F

pg/ml

150
IL-6
&= 1001
&
B 50

0 1 1 1

0 35 7.5 10 x10°

DW34 #iia%k

B11 B#ifasic & 2 IL-6EEEEOE(L
(ST2 & DW34D 1R %)

R

| BV : Bone volume
50 TV : Tissue volume
401

BV/TV
30
20
10F

10 20 30 40 50 60 70 80 ;@&
B12 IEH ddy < 7 R O KRG E GBS 81
L EROINEZEAL

YURI T A 531

WEBLTVWEDT, ddy v~ 7 A KRBV
ALP Bt 217w, B8R L, 8Bl T
1 R E RN BB O ALP I DB 1o 4
mah, s O EIFME L BT S .
IGHEENT BT b AR ALP B c e s n T
WAL, 1 R E OB Y, Y Eo ALP
G IR A 2B 7, Thbb, MEC LD
ALP B % 23 2 5BA0I3EA L, B OH
VN (WA

[[IRRIC 8 Hilin B X 38 D ddy ~ 7 2 K
BURFCHEMEOERBRREED —~>Th 3
TRAP 23+ U, BBl 2 B Uz, 2 OSSR,
8T 1 KYFME E DD T, 2 KT
W B RED TRAP B HEMRE, 3 7%b b Bl
DS NI, L A8 EM TR, HREFLE
BRIZ R L Tus 223, TRAP MM & 20012 98
BLTBY, M L O BEHEb 2D 7.
Riz, Oil red O Fiz THRRE 21T &, 78
i Tl E S 12 BRI B E T H -
7z, Lo L, 2TEETIZBHNOES & 25104
BRI N EHEES R S, mEdic
&> TEREPNIC IR S IR L, #hhssEind
5 EBHL . 2 S DORIGHENE 2 EEEN
BIEL TH DL, MEH»ED &8N 72 i85
FEEHCEEZEEML, SREEE oS
ZRHIET 2037 & EGEHRD stz
PAEOIEH ddy ~ 7 2 OhEs s £ 5 BrEB &
UHHB LA IBIEER 2 2 L0 TA S &, i
FVBROBAPRD >N, ZOEEIIT ALP
Bl & TRAP B EMRE OB B X OB
DB D Sz, ThoD T L& s
W T EFME DR 5, BREFICBOTIEE
FHifdE & OB OBBEDE T & 2 R X
, NEC L 2 BREOETIRE S L,

4, BlRREE TNV T A B T 32 BAHB X
UEEEm Ozt

Inisic & 2 BRE L BREMDZE L X 5 I1/F
e 2701, BEEET VY 2 SAM % H
Wiz, SAM =7 A DOKEEEEEE X, HEHLD
EFMEHBREDORESE T 2 PO BEE IZF
R L, EFOELERT RUCEL~N, 1885 5
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532 YR A HPEERE49% 8 &
mg/cm? B RINE (ES/BS) RepEY T/ E
45 1 % nM/mM
R1 — " 400 NS
x (Control) 204
R 404 - P6 300
& %
=, 200+
A 104
w2 351
* p<0.05 1007
E *% p<0.01
30 0 r 0 ~
Az R1 P6 R1 P6
0 T T T T 1 T T ES : Eroded surface, BS :Bone surface
0 10 20 30 40 B

K13 SAM <7 22 B 5 KRB EEEOMEZEL

BIRE (BFR/BS) IWEFRTAAI iE
wm/ume/day p<0.05 nefml - p<o.01
e 140
0.2 " 120 "
100+
80
0.1 60
40
20
oob—_ 0 '
R1 P6 R1 P6

BFR : Bone formation rate, BS : Bone surface

14 SAM =7 22 BT 2 BKHE (18:H5)

BB »ED stz (F13), RicZisdl8
Hn SAM ~ 7 ZDBHEICIEED & 5 k&
BETWE D, MEETo. TORE, BEAE
L0 DBERE BN~ —2 —Th 5 IMEA
AT A HINY MEIZ P6TIE RUCHART, b
BEZET2ED(K14), T 2bb, BEED
BELZBRAY 2D 2 1ISGHETIE, P6lda> bo—
WD RIED BERHREMETL Twa Z LR
BE Nz, FBREY Y OBFRINE & BRIX
R—=A—=THDHRPLYY /) UEIFP6E RID
MTHEEBEZRRED oG »-2(H15), 2Dk
I BEE DR KL T 318880 P6TIRE
BN DOTERITD >NV EWVD 2 L2 TBT 3
bOTH 5,

RICBEBEICE2HO 5 18HEED P6L R1x» 5
BRI 2L, ALP iz i L, ALP BBt o
oot ao=—%2hv LT,

BB, REBRO LD M EKEE TS
T 5L, BHEFMEEME» S %% a0 =—2F
aEhad, s CFUF L, ZoHic

15 SAM = v 22 B % BRINGE (18K

/Well [ JALP peaO=—
160+ AL BB an=—

120+

80

 — 1O u

401

0

R1 P6

16 SAM ~ v 2D BfitE&E B35 CFUFaw
=%

ALP GHEOBIFHIEREMES & £ 2 R
LT, ALPBtEa u=—%, $%b b BEMian
EXHIRIC VSRS 2 b DA, 2 > b a— 0 RUCH
N POTITFEBH A L T w2 (16)., L L,
ALP ettt o v = —%#i3 P6 T3 R Ic e n L
TH Y (KH16), BT DML
MLTwans 2k s,

Hfs I & 2 BFHIBIREEDIETOA A =X ok
U Cix, BN TEnEc X b 3EReie hsk
DOREFHRLOEGE M EML, BIEMEORESHERE -
SELREIME T 9 27: 8, BEKMET T2 &H 2
5N TW35,

Z 2T, PoTHEMERD 2 ALP BB
FaRTBRARE A DM XA & S 2 & 2R T
5 HIT, BBHldoFggsERriali, =
DOFER, RITIX Oil red O FEIC THE BT 3
BERGFMIT D HERIZIE & A Koo 7253, P6TIdfE
IR SBEHE L TWwie, 2D Z o s P6D
HHE TR e SR OB & L b iR
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%
p<0.05+

70
60

1 T
50 -
40

R1
B17 SAM < A0 Gr-1B3K (18iH#p)

80 %
i | % p<0.05
A
& 70
k3
f 60 1
$
50 :L
O ¥ 1 v T T 1 1 1 T ] .
0 20 40 60 80 100 B

B18 F# ddy v A BT 5 Gr-1GHE D IEZE
1t

FamsEmL <B Y, BHEREECRNELTHSD
ZEBEHS M ER ST,

Plz BT DX 5 nEREEs L EHRE
WELERL T BE, FH&EMEED L D RE
(EEFL TV IR ROMEL RS, £ T,
SAM ~ 7 A O 5 s, 1818, 36:EE 0B HEiE
BaEh7 >y b LTHEZ. OWTROBERIZBWTD,
a9 ha—i® RUCHAT PeDMEEIZ L
TWwiz, S5 IHNL 2 BHEfiEOWNRZFH~ S
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Syhopsis

Primary osteoporosis includes two major disease categories: postmenopausal osteoporosis,
caused mainly by decreased levels of estrogen, and senile osteoporosis, caused primarily by the
effects of aging. Decreased bone mass is thought to result from high metabolic turnover in the
former and low metabolic turnover in the latter. However, the results of our studies using animal
models and culture systems suggest that in both types of osteoporosis decreased bone mass is caused
by changes in bone metabolism, triggered by altered hematopoiesis in the hematopoietic microenvir-
onment. Decreased levels of estrogen increase the number of immature B-cells in marrow, which
adhere to stromal cells and stimulate production of interleukin-6, a cytokine that promotes bone
resorption. This series of events stimulates the bone resorption cascade, resulting in high metabolic
turnover of bone and consequent loss of bone mass.

Aging is associated with increased granulopoiesis in marrow, decreased numbers of osteoblast
precursor cells, and increased numbers of adipocytes, which inhibit osteoblast differentiation. These
factors reduce osteoblast activity, causing decreased bone formation, and bone mass decreases
because of low-turnover bone metabolism.

Estrogen deficiency and aging can thus lead to a situation where the rate of bone resorption
surpasses that of bone formation, resulting in decreased bone mass. However, the causes underlying
the decrease in bone mass differ for estrogen deficiency and aging : the former reduces bone mass
by increasing bone resorption, whereas the latter reduces bone mass by decreasing bone formation.
An understanding of these different mechanisms can lead to disease-specific therapy in clinical
practice.

When reduction in bone mass osteoporosis is caused mainly by decreased levels of estrogen,
correction and inhibition of increased bone resorption is the therapy of choice, whereas when aging
is the primary cause, it should be treated by anabolic therapy designed to correct and promote bone
formation.
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