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Clinical and Experimental Investigation of the Effect of Human
Osteoclast-Activating Factor on Bone Remodeling in Vivo

Tatsuhiko TANIZAWA
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( Director: Tatsuya TAJIMA)

(Osteoclast-activating factor (OAF) has been known to be a potent bone resorbing
factor in vitro. Although its activity is elevated in pathological conditions such as
multiple myeloma and periodontal disease, little has been focused on itg action in
vivo. The present study was undertaken to assess the effect of OAF on human bone
remodeling with monocytic bone mineral (*’Ca-hydroxyapatite crystals) resorption assay
system 1n osteoporotic patients and healthy volunteers. Iliac bone biopsies from 17
subjects were also performed to determine its role in vivo. After these investigations,
following results have been obtained.

1. There was no significat difference of OAF activity in osteoporotic patients in

comparison to that in healthy volunteers.

Increase of OAF activity was found in patients with rheuamatoid arthritis.
OAF activity has significant correlation with the parameters related to bone
formation which are based in bone histomorphometry.

These results lead to the conclusion that OAF activity varies among diseases but
is not likely to be elevated in osteoporotic patients except in rheumatoid arthritis.
OAF can be primarily acting on osteoblasts to stimulate bone formation which takes
place after bone resorption.

Key words: osteoclast-activating factor, osteoporosis, bone remodeling, bone histo-
morphometry
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systemic factor 7, TOEHREHELTWHEEL LA
T fe. SEFREEOMESC LD ) R ERP BRI 0
SRS MR EE T 5 local factor VE O 4
B LTwA 2 ERBLpii » T &

1972% Horton® &4k, KMo & MmEk 4 @G
phytohemagglutinin (PHA) THIBLT % &, FOiHE
B in vitro TEBRB A RETAEFE R L,
osteoclast—activating factor (OAF) & &6y, o
DI BT HEID TOWE S Lic. OB OETO—
it interleukin-18% (IL~18) #® tumour necrosis
factor® (TNF) T % Z LRSS hich, Zoflicd
WHORTFMN OAF g EhTwbeBLbh TV 5.

ECATEIRRITLO OAF LHEROBHIZ ST
i, BREY 0 v B Tr & O I RO <0 i RE S
IR EDRIEERETREANTE LTS D G S h
TwAH0, BLEREMCRS LR EREEETCHLH
BERE & OB > W TE B Lol Rifas” H o/
WEERDDDOLTHL. £ JTRPE T,

1. in vitro Tfli#7c v b OAF {EEoflEiE B
L,

2. BEEWALBEE AR TERBERE, BB
U FRECRT S OAF 4 I L

3. b b OAF iEHE LR IBETEC L5
BEES A HEE LT, 2hHo local factor %87 OAF
HHED, B remodeling wED LSBTV A
O ItRE L.

Il BEEBROBM, MEIAEBIUER

FEE 1. OAF i & 5Bl (v bE
IMBERC £ 4 & “Ca-hydroxyapatite BINEE)

1. H f
OAF {&HEORIET, Raisz? Silc b - TRER LS
i, BCa T nEhicfik~v 2l L7 v M
OUFELL L CERETLREREEL, B0 %Ca
B % OAF WRINEE L FERmBE Tt 2 22 L
T, L LooFETE, BEgtoBifcdth
AU EMAS AL, BRROMINT L AHE
AR TR, ERL S oK E RS TS L.
LW Bofic L 2B GO ERICANLLERS D,
bicassay T# 5L OEIELEHTH LS. ZhHOME
AR L, HSR D FOERIE U BRI ER A 1T 5 e

W, FEHEOC L S ORE R e R L B S
$Ca-hydroxyapataite WIGERERIC L © OAF {EtEOR
EaEAL T
2. MEBLUFEE

a) *Ca-Hydroxyapatite $7 T OFFH

EEED O SR Ls, Tieh b18.3% kA
S BB 4ml v ImCi @ $CaCl, (NEN, U.S.AL)
Mz, Zh% 53.3% NaOH 3ml F#&E T 035.8%
NaHPOy %% 3ml /ic, 3BFLL LT L
MO TF Ui, ZORFEr o Rokssahimg |,
QARSRESEE THE L. D ORI A A K TR
Pt L7-00h, 80T & . BRI MY
LS TIE Sl L, BRI s el R, AT
VLA A v (Testing-sieve, Ikemoto, Tokyo) i
EORTFROKE Sk > THHIL, BEEAH 40micron
ORCT R ChEIERE (160C, 6047) L)
t RPMI 1640 sRic REEIFE s 8, SERucft Lo, Kk
WA OR T ORE L 0.44mg/ml & Ui, &B LK
Tk, BB 20 T X BT OBXE RN 2frk
U, SEEEE AT LA

b) OAF _kifoFH (Table. 1

R AR T VT ¢ T LEIRIIAHE L, Ficoll Conray
WHEE LI LD, BUEEREL (BEERE U v RBRE ET)
B, JIEE A 4x10%/ml & L RPMI 1640 7%
WX ThIC20% AB MifE & 8 % phytohemagglutinin
(PHA) #inz., 24well O 7 L — + (Falcon 3047,
Becton Dickinson and Company, U.S.A.) 1748
BERAEEE L1 (5% COg, 370). Hfthro B
HL, OAF B+ LTERICHL L. control FiE,
RO Fr BRI R &k T R AR RS

Table 1 Method of harvesting OAF supernatant
fluid derived from peripheral blood mo-
nonuclear cells

Peripheral blood

mononuclear cells 4x10%/ml 20041/ well
(lymphocytes+monocytes)

20% AB serum (heat inactivated) 10041/ well

8% PHA (Phytohemagglutinin) 10041/ well

RPMI 1640 40021/ well

culture | 48hrs
(5% COq, 37C)
supernatant fluid
|

OAF
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c) b bAHfIEER O

/AR T VT THOEIROEZRR L, §ido Feoll
Conray FLEEOEC L0 BUEEERRL > (BER & ) v /SER
T &ty) w181, Wit Gelatine-Fibronectin Wi
L0, U voERRERE, HEERREL BORCBERL.25
9% bovine serum albumin (BSA) 1 RPMI 1640 v
IR S, SRRt L.

HMEROMBEE X 0.25%10%/ml, 0.5x10%/ml, 1
X108/ml O 3FEAHE Lic.

7B HEIERD donor EABIEOREEE U CH—AL
L.

d) OAF EHoflE

“Ca-hydroxyapatite $/-F&%H RPMI 1640 % 50p1,
OAF _E¥#d L <2 control k¥ 100g], v hEHMm
HEREEIERE 50 % 96 well B 7 L — b (Falcon 3072,
Becton Dickinson and Company, U.S.A.) TCE
L, 37C, 5% CO, T ol L, BRI
24, 48, T2RFMEIE Lfo. BEEREE, mOHE (3000[ES,
1047) w0 ki 100p 2EEL, vAFH v v
L&~ 5ml iz lcDb, Wy vFLr—ya/h
77 v #— (Aloka, Tokyo) T _EEFIC release 3h

b A - ocla
BT AFYEF v RIES B OVTO

e e P (ostecclast-activaﬁin%;factor) @ in vivo

PRIYY, KERIRGT 681

fo BCa BAJE Lz, OAF &M control &I
&% BCa WHIBE BT 2 - bk v BE L.
3. % ®

a) A UCRT O X 8 (Fig. 1

31.8° KD peak %4, % 32.2° 101 32.9°
20 peak % & > hydroxyapatite DTS4 — v %
Lt

b) HEROHRERE L OAF EMoBE (Fig. 2)

BEROMBFERE DS 0.25%X105/ml Tit, OAF L#ic
5 BCa OFHEIL paired control & HEBEXEZIH
e ofehy, 0.5x108%/ml LIEOMIRAEEE G, paired
control W LAEE (p<0.01) wiinLTuv . X510
BbLEVMEETHS% 1x105/ml TO OAF fE¥EL,
> dose Wk LEE (p(0.01 vs. 0.5X105/ml, p<0.001
vs. 0.25x10%/ml) Eh 7o,

c) IEENH LS OAF BEioBIFE (Fig. 3)

OAF JEVEITRFRMES M R L, 72K R o
OAF &b 2 Fi2 it L, B (p<0.05 vs. 48hours,
p<0.01 vs. 24hours) &M -1,

4. EB 1 O/)3E

OAF BEHRIEOZEBEER1B5 10, BEROMNE

B & BRI OB 21T/ - 7o, ZOFSE, 1 X 108/ml

X-ray diffraction pattern of

Counts

synthetic hydroxyapatite

25 30

Angle 28(0)

35 | " 40

Fig. 1 X-ray diffraction pattern of synthetic hydroxyapatite There were

three main peaks at 31.8° (maximum), 32.2°, 32.9°,
same as that of hydroxyapatite.

The pattern was
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Fig. 2 Correlation between cell density of monocytes and OAF activity

Monocytes with OAF supernatants released * Ca significantly in a
dose dependent fashion. (culture for 48 hours)
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Fig. 3 Correlation between incubation time and OAF activity
Monocytes with OAF supernatants released *"Ca sig-
nificantly in a time dependent fashion. (cell density of mon-
ocytes: 1x10% /ml)
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EEEE.
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1. B Gy

SEE ] TRV R LY, —RERU TR R
fEBECREGS OAF EEAHETA. s LB UCHE
B AR EB L UTBHEE Y v v BB RS
OAF JEMELIUE L, FEOEVIZLD OAF EEo
BT D,

2. MBBILUFHE

a) RERE S EEETOEE

BETTEBAERIAR S L\ 3 r 0BT A 5
phoRRREEES (—REIeR, TRELS),
SHEREET ) v < F 9B DK E G & Lo (Table 2).

BHEEREORRICH L - T, B X BEEC
BT 2L EOMEAEH D b A EASET 1
Bl EOERR L AR L L ORI S L

1BHERE ) o~ F 2T AU AU T FRROEDTE
BEE T definite LLEZRTAOERRE L1z,

A ERIFETELREERS ANy 2 —CTE 2
Bl b A A — Y AT - T H60RELL_EOBHEA
SSRCAKEE 8 S A ML T534 & L1 (Table 2).

IR, BECER L L ICRE L A A LPICAHE,
Yy T EOBBEATI T D E RIS L.

b) OAF i&HEORIE

SBEB ML~ YIEIRILA 10~15m] S L,
EEE] TR LACHEC LD, OAF EiEadlE L. A

R E AR E R (EIN+ (osteoclast-activatin 3
%V5%U%?UV¢K&H?%§KOVT®%%%,%%W&ﬁ

factor) @ in vivo
683

W BRI L 1 10%/ml T RSN 7285 H]
E L, OAF EMORENRK LIS L5 CFE Lz,

OAF fEFEL 2 v b r—v B4 5 OAF EEO
BCa HIBBROBESRILE & > THEb L1,

¢) [#% bone Gla protein (S-BGP) Ol

FIMRRCE S i T, BRROEEL S h
% S-BGP #, v BGP T 5 w4 FHMs ML
72 1] radioimmunoassay o4 9IS LA CEIERES
BHSErr, WD,

d) OAF ko interleukin-18 (IL-18) OfllE

IL-18 1, OAF O—f &2 b TEDH, OAF L
Epic&$hb IL-18 * '®°[ radioimmunoassay kit
w kol U (Interleukin-18 ('2°) RIA Kit,
CISTRON, U.S.A.).

e) OAF Lt#Hho prostaglandin Ey (PGEy) Ol
E

OAF FEHO - PGEy, BLESLIZEZLRTE
n, OAF &+ ns PGE; & '*1 radioimmuno-
assay kit =X W% U7- (prostaglandin E; %1 RIA
Kit, NEN, U.S.A.).

3. & 2

a) BAERLEFEENSOLE (Table 3)

RN B A R OFETFRRZER B LB uT
b, BaLkic LT LS BRI -1,

¥ 72 S-BGP, IL-18, PGEy; O & iHEHETH
i, BaehouwThiBEELRS L, -1

b) HEEHO OAF 1EH (Table 4)

—RER O TR BT L BEERIC B 5 OAF

Table 2 Number and age of the patients and healthy controls

Patients Healthy controls
Range of age Range of age
N (mean) N (mean)
Primary osteoporosis 16 57-81 (71.5)
Female 14 58-81 (71.1) Female 27 61-75 (65.8)
Male 2 72-73 (74.0) Male 26 26-76 (58.2)
Secondary osteoporosis 11 33-83 (56.5)
Female 8 33-83 (53.9)
Male 2 57-72 (63.3)
Rheumatoid arthritis 9 39-63 (52.4)
Female 8 39-61 (51.1)
Male 1 63
Total 36 33-83 (62.1) 53 26-76 (62.1)
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Table 3 Age, OAF, IL-1, PGE and BGP in patients with osteoporosis
and rheumatoid arthritis and healthy controls

Patients Healthy controls Statistics
Age Total 62.14+£13.3 62.1+12.7 N.S.
(years) Female 61.2+13.9 65.8+ 3.8 N.S.
Male 66.8+ 6.9 58.2+16.9 N.S.
OAF Total 164.0449.3 148.7-+37.8 N.S.
(%) Female 160.5+49.1 142.0-+24.9 N.S.
Male 181.5+42.3 155.6+46.6 N.S.
-1 Total 1860+ 1596 1874+1720 N.S.
(pg/ml) Female 1889+1601 1610+1523 N.S.
Male 171441395 200641744 N.S.
PGEs  Total 9681 +7186 85766574 N.S.
(pg/ml) Female 8341+6772 9675+7119 N.S.
Male 9753+4438 9684 +6992 N.S.
BGP Total 15.0+ 9.9 11.6+ 5.0 N.S.
(ng/ml) Female 14.8+ 9.2 13.2+ 5.1 N.S.
Male 14.5+10.6 9.8+ 4.2 N.S.

Values are expressed as mean=+S.D.

There was no significant difference between the osteoporotic and RA patients and
healthy controls as to age, OAF, IL.-1, PGE, and BGP.

Table 4 OAF activity in osteoporotic and
rheumatoid patients

Table 5 OAF activity in patients with
secondary osteoporosis

~ Disease OAF activity % Disease N | OAF activity(%)
Rheumatoid arhritis 189.4+48. 3% hypoparathyroidism 1 51.9
Primary osteoporosis 160.44+37.9 post pregnancy 1 62.7
Secandary osteoporosis 148.4+54.3 hyponutrition 1 99.9
There was no significant difference of OAF bronchial asthma 1 122.6
activity between osteoporotic patients and multiple sclerosis 1 144.5
healthy controls, but it was significantly ele- .
vated in rheumatoid patients (¥ p <0.05 vs. mixed connective 1 171.9
healthy controls) . tissue disease
dermatomyositis 1 178.7
SLE 1 183.0
TEEREEED o 1o, 1BHBEETY v < F 0 OAF hyperthyroidism 1 194.2
G, BEETCLLER (040.05) WITHE LT malignant lymphoma 1 208.3
[ multiple myeloma 1 215.1

TREBHRIEOME . BB OWGTE, WTRLEE
FIED 1 > CHETSER A i T X fouss, BE
REEIR THESI T OAF EHMETEECH D, W
RIS TR B BE, T v EESI T
JUAEHE A & - 72 (Table 5).

—F, BEEEFCBVTLI00% LI T2 RT 400 5200

UERBTLOE THA TH-Toh, BEL D (IEER
EL b h o1,

¢) OAF fEthé S-BGP, IL-18, PGE, & DR
(Table 6)
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Table 6 Correlation between OAF and other
biochemical parameters

Patients Healthy controls
OAF vs.
T D r 1Y
IL-18 —0.21 | N.S. 0,06 | N.S.
PGE, 0.39 | <0.05| —0.01| N.S.
BGP 0.156| N.S. | —0.06| N.S.

BERTIT OAF M & PGE; & BB %
i (r=0.39, p0.05) %, fd/37 A 2—, ¥HZ OAF
DO—LEL LR TWA [L-18 L OCHER -
7o,

R BT OAF Gt & )5 A4 2 — L DR
ARSI - 1o

4. EBR I O/E

— MR O TR BRI RS RS & O OAF
EHOEBERAD I 10, BEEGHY o5 BFE
Tk OAF FEMEAVES BB UEBICITEL T .
OAF &M & AAL89/ 85 4 2 —id, BRI
170 <, OAF EMENEECN LD 8T 4 2 — &KL

17 subjects (5 men, 12 women)
Age 34-76 years (mean 58.7 years)
Age distribution

L 2 3 4 3
0~ [ Male
40~ : ] [] Female
50~ ) ]
60~ 77| ]
70~ L Ll ]
years

Clinical disorders

Men Women
Osteoporosis 4 6
RA 0 5
Hypoparathyroidism 0 1
Normal volunteer 1 0

total 5 12

Fig. 4 Age distribution and disorders of 17
subjects that underwent illiac bone
biopsies.

BB ARRTEE (LR T (osteoclast-activating factor) @ in vivo
FAE) T 7 ) ¥ 7R S R o\ C 0B

RiY, HERRRRES 685

TV AN EBbhi.
EE 1. OAF EMLBEEIOME
1. B i

R TRE N OAF 1D, EBECED remodeling
OEDBREE I L TV EOMES b, BE LR
LB A M L.

2. HREIUFE

a) X %

Hg T OAF MR HZE LG O 5 L, FAED
BonI7T8 5% 8 s L, WHROEEY Fig. 4 @
T

b)

FEE I kT OAF EMEAElE L, BRI
BN B EARAEIT Lic. B EBEE, HH#5 2em
ELIZTHIZ 2cm DEAT, AEE 8mm @ trephine
VT, core IROEEEHEL L. BEAIZ70% ethanol

Table 7 Variables of histomorphometry
used in this study

Variables Abbreviations
Surface parameters
Eroded surface ES/BS
Osteoclast surface Oc. S/BS
Osteoblast surface Ob. S/BS
Dynaic parameters
Mineral apposition rate MARY
Mineralizing surface MS/BS”
Percentage of osteoid MS/0S8”
mineralizing
Bone formation rate BFR/BS"%
(total surface referent)
Bone formation rate BFR/BV™®
(total volume referent)

ES : Total scalloping surface with or without
osteoclast

BS : Total bone surface

Oc. S : Scalloping surface with osteoclast

Ob. S Formation surface with osteoblast

MS : Tetracycline labled surface (double+1/2
single)

0OS ! Osteoid surface

1) MAR=Distance between labels/Day interval

of tetracycline administration
2) BFR/BS"=MAR x MS/BS
3) BFR/BV'=MARXMS/BV BV : Total bone
volume
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FEIEH, Villanueva bone stain %M L, JFEBRIKIELIG)
Frd Lo, demy s UROREEBEE T ok B BT 3
& (Mutoh, Tokyo) # R\ T, MMZREEHEIZ 1T -
foo FHBIS T A 2 —id Parfitt 50 X v EE X
HOBEWH Ui, A LAEHI NS A 2 —% Table 7
.
3. & E

OAF JEMEE A S £ 2 — L OMBE LA &, B
MR B b 1o BB % 757 osteoblast surface (Ob.
S/BS, r=0.61, p0.01), B&REFOF b IHA4 7Y
VAR 27} mineralizing surface (MS/BS”, r=0.69,
p<0.05), MBEHOT b I 04 2V v EHEERY R
percentage of osteoid mineralizing (MS/0S”, r=0.62,

%
10
»
m r==0.61
<
? 81 P<oo02 .
)
8 6 °
o
5
@ 4
k7
«©
L
5 2
@
o]
0 T . . %
o 100 200 300 OAF activity

Fig. 5 Correlation between OAF activity and
osteoblast surface (Ob. S/BS)

%

10

Mineralizing surface ( MS/BS" }
o

r=0.69
4- p<0.005
24® n=17
2
[ ]
0 By . ; . %
50 100 200 300
OAF activity

Fig. 6 Correlation between OAF activity and
mineralizing surface (MS/BS")

p<0.01), EHLMEITY D OBIHERL 7T bone formation
rate-tot surf ref. (BFR/BS”, r=0.64, p<0.01), &
FEAEY 0 B R %777 bone formation rate-tot vol
ref. (BFR/BV", r=0.61, p<0.01) % FEDER B
THAT A4 LM AEOFOHMA# YT (Fig.
5~9),

L, B&REFO Howship's lacuna %771 eroded
surface (ES/BS) = ERMEHHE#MOFAT 2B
% "7 osteoclast surface (Oc. S/BS) 7r & OWE
MBI A b /39 A4 & — 342, MBS o o

50,%
€ r=0.62
9 40
2

o

o

]

Ei

@

£

E

o

2 30 4
o

w

S 20
o

@

o

g 107
o

@

2

8 0 , ' . .

0 100 200 300

OAF activity

Fig. 7 Correlation between OAF activity and
percentage of osteoid mineralizing
(MS/08")

am’juni7day

0.104

4 r=0.64 ®

p<0.01

o
o
I

n

%

100 200 300
OAF activity

o
L

Bone formation rate— tot.surf.ref. { BFR/BS" )
[4,]
o

Fig. 8 Correlation between OAF activity and
bone formation rate-tot. surf. ref,
(BFR/BS")
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‘f?) /o ZD17HF S-BGP ORISE I NI 14480 OAF &
ZE 15 1 061 th& SBCP WHBOFOHBEZRMT: (r=0.55, p0.05)
o e @ (Fig.10).
® p<0.01 o ® ¥72 S-BGP & ARACHEE %573 mineral apposition
3 101 rate (MAR, r=0.56, p{0.05), EEM+HOD 7 b7+
:“.’: A 2 EESER %1 percentage of osteoid mineralizing
b (MS/0S", r=0.79, p<0.001) & ORIic LA FEDOEH
o 5 Bi& 3D (Fig.11, 12).
é %72 PGE; id eroded surface (ES/BS, r=0.57,
g o p<0.02), osteoclast surface (r=0.67, p<0.01) 7 &
PP D %
5 50 100 200 300 /g
@ OAF activity ~ 12T
Fig. 9 Correlation between OAF activity and %
bone formation rate-tot. vol. ref. :é,
(BFR/BV") @ ® o
I
< & r=0.56
= 0.6+ ®
Table 8 Correlation between OAF activity and § ® e p<0.05
histomorphometric parameters of bone o ®
resorption -
4&} n=14
¥ D 2
OAF vs. Eroded surface 0.43 NS A0 S
N.S
(ES/BS) 0 10 20 30 nglm,;o
Osteoclast surface . BGP
(Oc. S/BS) 0.37 N.S Fig. 11 Correllaltian between BGP and mineral
apposition rate (MAR)
ng/mi %
g 407
5054
=0 30 ¢
40- r=0.55
P<0.05 ®
204

BGP

OAF activity

Fig. 10 Correlation between OATF activity and
BGP

r=0.79
p<0.001

10

n=14
0 @ ng/ml
0 10 20 30 40

BGP

Percentage of osteoid mineralizing ( MS/08" )

Fig. 12 Correlation between BGP and per-
centage of osteoid mineralizing (MS/

0s")
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40

r=0.57 ®

80 p<0.02

20 ®

10:':/‘0 R

® n=17

Eroded surface ( ES/BS )

0 6000 12000

PGE2

18000

Correlation between PGE» and eroded
surface (ES/BS) (PGEz: pg/ml)

Fig. 13
%

5 r=0.67 ®

p<0.01

Osteoclast surface ( Oc.s/BS )
@

0 10000 20000

PGE 2

Correlation between PGE; and osteo-
clast surface (Oc. S/BS) PGE; (pg/ml)

Fig. 14

OFRIF 22— Lo HEOHB YRS (Fig.
13, 14).
d. EERIO/NE

OAF [EHIT BRI A ie, & L ABHR % Rk
LTuwi. Zo series Tl OAF &Ml S-BGP &
FHBA &R L.

BIFMRRTELS SR, BEROAFIEE - S5
S-BGP ¥, B /7 4 2 — L OMBERR Lz, iz
BB X A BRI RES 5 LB 2 Hh b PGEy i3,
BRI AT A 2 — L OMBRE R LIzl &t Z0 series
R BEERIRER, BHETRE KL T

F103% H8T

THITAE 8 1

I EREAEOFKER

FErEE L, T, NOERELTOL S CETE s,

1. OAF iEM MM fET 570, © FRBME
BRi- & A Ca-hydroxyapatite SIS L, EHEHER
B (1 x10%/ml), BEaREE] (T2WEH) 237 Ui

2. COFERXRGT, 7HOFHRERS LA
BB ) v~ FBE BT 5 OAF EARIEL, 53
ZOREEES U, FOBE BHRERS SER
FRNCAZED e o oy, 18I Y v =+ BE TR
WHETHL, HE (pO0.05) wiE LT, MR
I L OAF Eio IL-18, PGE, [i#E+o BGP
SRR RS R OB YRS ) v < 7 BE L EEAETO
e fEEN b - .

3. EBIT OAF EHRNE L1780 LBE S
L, BMEBENATR S OAF 1EHE OB & Bt L
fo. FOFER OAF &ML, BRIBUCEET 537 4 2 —
b ORCIIFEE N e o T, BRI B 8T A s
LB (Ob. S/BS p0.01, MS/BS” pd0.005,
MS/0S" p<0.01, BFR/BS” p<0.01, BFR/BV" p{0.01)
HWB LT, Fio OAF EiErho PGE, (2B RIS
5 2 a—rEEC (ES/BS p0.02, Oc. S/BS p0.01)
BB L, Mo BCP WEME 19 A 2 - LHEL
(MAR p<0.05, MS/0OS" p<0.001) HIBIL T 1.

v % £

AL R ASBERBEBRER GRS 5B
Fikd A in vivo O OAF 2T

In vivo 0B % QAF oW TER LEHEED
7ot Mundy? 513 myeloma BE 5 HE B
OF e BB RBUEE &£ 5 o OAF AT O
EAFHTEE L1z, FD# lymphoid cell line®’,
lymphosarcoma cell leukemia''’ 7z & o ¥ FffE D
B & OAF OBEMHR U ST &, Durie B2k
myeloma BEOBWEBRANA X 85 HE T graded scale
TEHIT L, OAF #E & o HABIRE S5 & L, OAF
EBE OGRS TERM BT A I fo. E 1ol
JFAFBERED OAF MER AL, HECITEL
Tl Z &% hydroxyapatite % o BHEREER T
A IR L, BEMEER T RREMERT
Bt 5 OAF OBFHEC >V TLELrAFEbRTE .

Lo LS BRI ES Hh 5 BREEETH B
BIEd OAF o TR L8 <, /B
ACET B OAF JHE S RAMOMBETH - 1o, AP
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TRIOEAFHLMCT A B, BHEEEE LA
Fio kT s OAF EMC > CRlRE R iz fo

FOFER, BHRBESE @A OAF &
WERBDLRT, OAF kiFho IL-18 & PGE: #
LETEN - T FhlEc0BRETIE OAF &
PR ERs 0, FRREBICL S TLEIRDD
nic.

Z oI EiE myeloma O & 5w BEMIC MR A
AT AEEEER SRy, BroTHREREL L
CiEE AT, BRBICER SRS Y v BRPHERD
FEETELDH L DO, RFFICRELERLES
BEDECHENCEEFRBLT5:ELHNA.

— BB U v < F BE T OAF &M ITHE L
T iz, OAF #3H L1 Horton HUVEHEEY
< Fi EORMEREREEIC TS OAF OB L
FELTEY, Krane KW OBHEIETY v~ FBEOR
BRI B 5 BRINE T EE OB E T &% T
LEEREEbni.

IR RIS O, BE-w o r Ty —
v) v BRI B A h HIBMBEET Y v v F &, i
AR & B R BRI & TR R RE D
BTk, COFER OAF EHCEGEZLLL L
TeEz bR

B. OAF &M & BB RETIE &~ OB

bl & 5 R S, BB SRR
% OAF AR, BN in vive T bone remodeling
O EOBEE RS 20, KOoMETH - ZD
RAREA MR+ 2 o B I T, OAF EMRIEELR
B BBEAERE AT L, in vivo 00T 5B OMARMEIE
EREC N .. T OR, in vitro TO OAF EH#
ity LA in vivo TOBFHEO acivity 2T EBH
ROBRE AL TE Y, BEMEREETIRORE -3
BT H - o

CoME LT, E-n i kA BRIBUSIER
CAEREEITIR T T 5 1280, in viveo OfETIT T
WEHRIIEE L T AEEMNSE L LA,

bW %4 Howship's lacuna S BREN 5BR
BB, FREAET L TEEEAEBITT 4 reversal
phase!® % EH LT A A EEMNE L, BE7+ A7 7
2 — R S OBEREOEER RV VRIEL S
ERANC B & Sl T &3, HBIAME b o TTHE
HREL LD,

B OAF HEERFMRCERL, BHEERE
HELTOWAEEESELZLRD., ZORREEIC > WTHE

BElaE LT (osteoclast-activating factor) @ in vivo
FHEYETY YIRS B OV TORKE, FREBRE 689

AU LN 2 < OSURREEE D B 5. Gowen'® B it OAF
@ component O—2TH A [L-1 H, b bEkoE
TEMBO MR A =T bone cell @ DNA AEA{EH L,
RURECEMIN Bl L2 ®mE L. 512 Tkeda'”
Hit, 7 v b OEIFEMEEE MC3TIEL ZHWT, IL
-18 MEEC MR DNA SR A RAE Lo &2 #
HL Lr s, FEEsc IL-18 M collagen &
B, Alp WEMEAEGI L2 & 48w, IL-18 B
B O—FED regulator OWEIRE U5 L HEER L1,

Canalis’® {3 IL-1 AR DNA SH® collagen
ERERET L2 EHBD LA, it low dose @
BETHY, high dose LEREREO exposure T,
MG ERAB ORI &% T v O calvaria 28
WTHE LTV B,

TR B O I BB R OB A B a0k
W BEREEOEIC L S TAT AR SE L Hh L,
-1 1 LB BRI A B 500 hOEBRR T,
FOERITBFHIGEAET TR UHTRBE IR 2 &0
b, IL-1 $7 b OAF @ target cell (EHFHlaT
0, OAF Il s nicEHHan 6 s A S mediator
DB S BRI FREE RIE T C EpE L LR,
lkeda!”, Canalis'®, Sato 52V, IL-1 & 9 EIF
D PGE, BEAMMBEI L Z L 2B L TEY, PGE,
RERNEERTFTHLI L0, 2O mediator @
—23 PGE, THAHH EELZ T 5.

Rifas 6713, BFEHNOFELHGT L-1 &k
& bone remodeling OBHIZ >\ THID TOHEEL L
foo 6 LA L EER, BFEROGEOEETH
LEEEER, BMEGERS: O IEOHEBZRS TV 5.
high turnover osteoporosis @ IL-1 fE#EAS, low
turnover osteoporosis D1MELLETH 122 b,
IL-1 #' primary osteoporosis ¢) turnover % FH X
B AH—RAFTHHAREEERE LTV 5.

C. OAF ok, MB&ERA

APFIC R 5 OAF iEMEE, v FREMERC £
% %Ca hydroxyapatite BIEH TH D, OAF @
component THh 5 IL~1 #FELE-LDOTEkL. &
£ OAF &L IL-1 WEEORMICIEBE RS b
Mot Lal, OAF HEBoRETF ik, eo
cytokine DEAEETH L EE L LR, BT T4l
HEHNCH H I E T Did, Dewhirst H¥ 0 IL-1 &
Bertolini 5% @ tumour necrosis factor D& TH 5.
Zofie b HBEORMOAFH OAF PICFEL T
BEEZ R, SEe FFMIIIEERS *Cahydroxyapatite
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CEEEL-onid, S5 ETL2ETHES. Lk
LASER S EE LT 5 &2 HhhT& o OAF
proksir, T UABBRE ML TVA R, F0
remodeling @B FREFT 5 LcRBKE. D F DiE
MRy 2 3 v DX PTH /& o i i ERERT
OFFEETH R, BEHRCEAELTED
BEMT T ACEOBE T H A B L B E I &
AERLE regulate L TULAREEM AR IR TV
METHA O EMLFELDLE, OAF LK E
FEEMIECE L, A B mediator -4 T
P AR S b e h A L v o8 % & 5 o &
AFHERE. BO remodeling #FHI+ 5 key cell
EESE TS D, BRI B OARY (uncoupling)
i, BB &> 20 bifunctional 7o & OREIC
FER L aTREM S E BB,

v b EBMEER S PCa-hydroxyapatite % U fo &
OFERIC £ S OAF TEMRE g, ko g
TERID R T &, (FH% B L THBETE 58 THF
FEZLRL. L LBOTLAHBNAEETHSD, B
BT SO E— D ETH D, Jhike FCH,
MR T L C LB TO L I ARIILTE
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BRAMAEE,  MEERARE e S b L Bk e v s m T
CHEEZ LRTED, Mundy 5% 56 THERC L
BB A R LTk, O g o AT <
HERL ORFEFRC L - TEER D B2 LR TEL
P T ORI EBER RO activity T
A0, FoOREME T LML L <, B
MR & LR LTI BT BERO activity R L
TWAEHEERS, CORBATHE S his OAF {5
MeiE, B0 activity R LD &b,
OAF QE#EHIMCIER Lzot, FEm-Ins
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7o BEPRCEVT, OAF P& BERO major product
THhhH PGEy, OFCHEOTEOMEYR S 102 L1,
O A TR A - RS BEbhi,

¥ B ERTREE I R T A 2 E AR EE O B
o TiE, BRI L EEERS BGP B, B
W5 A 2— MBI L TR D, BRKEFO—>TH
% PGE; WEBIL AT 44— B LT 2hb
OFER b, HHBFESIIC L > TERL X EE
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MV PN TR VD 2 L1, BRI T
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¥ D DL S CRMMLORER &\ D B R 7o
BT, BB, S S BREHR SN D COfESR
i3, non-invasive W EBIEEA T HEIC L DS
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# B

b b HERIZ L% #Ca hydroxyapatite TINERIC L
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2. OAF (&t B MO R OB ORE
CPHEBCHBEILTE Y, OAF B3 kx4 4 (et
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iz Dudilc v, BIB) PR 2 TR 1S
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