HPICEENIBCHERAIHT D ICET AR
B O s R B B Ak jE‘ﬁ¥

2L oIc

WAE, BRI T BRI A ML B o TV D, BHBIEI. BEHICALRD BAINT
BORETH), BEOFRLHLVOEETLhLLEEL L FEOEEFITBI L T I E 2L L
Twd, BHBEOCTFHLBREILD-DIZIE., ALY 7 ABHELHECTIELEETHILNE, Fh
PR TRRTHTHBEEALLNRE, Thbb, B, BHELIIT—F U R LOFEEOEE
BEAIVTECHMTAIET, BEFHENLERSRE, FOLD. ALY T ADAZERLT
b, BEEFEAZTNIERBREOFTHB L UHRICHRENBIEIEILND, FIT, B
BEEM3EsEHREENE, BLUFEEOEASE (W IED 2 FHRIEMHES KD LT 5,
BRI~ 4V P& CRIRL. BREEBE LERRZINHT 252 ARRSTALR21TE
LATENE, BHBEOTHB X UREB AN THLEELOND, COL ) LEARET RS
BAOBHE LT, FHLHRONES 2 EITEE L, £1IE, S roReERARL LTHK
FShTBY, BELALY Y 258D, 20, AROBEOBETIHEORE, BB LU
F YV PIBERIAAHLRTVBEOT, FLBICE, ALYy A b ., BRINCEELY RITT RS
PEINTVBIEFEESND, BT, EY V2 HiIL, F- ZEECREDTH BN, £0
BOMLES %80 I EFTRENL, BT EFN, WEMRS X UEMRE EFEEL, Th
FAMEICEELREZ LSS, BaEbhishTus, B}, FFEERCIVEEEOER
DFTHHAT—F L EPFEESH, aF—F il FaxI 78y 4 B L TELCRS, T/,
BWRDIL, BESE LD ICBRHCEETH D, FIC, KK TIE, fLiEFS ¥ /32 B Din vito TD
PEY, FHERE L UCETHREECTRETAI L E L, 7. BALFEMK TH 2MCIT3-
ELMBLS X UMG-63#fa & Fiv> T, 2Li§ ¥ > /37 BOMBEAIE S X USEBREE IOV TRF
L7zo #LT, SLiE2 ¥ /32 BOBWFMRICRIZTERIZOWT, ) S E0BMlE B -H 58
fRiz & 2 BRINGEME &L 7 M L - B e RO R Carii L7z, KBXTIX, IRGDAFS
YR BEDOBFMRE L UHEMRIC AT THRIIOVWTHET 5,

HMEEFE

1. EEAH

108G A D) 8 Eid, BEEREY FE) L hEA L. «-Modified minimum essential me-
dium («-MEM) (:Flow Laboratories (McLean, VA, USA) %5, R5IEIM#E (FBS) 1ZGibco (Grand
Island, NY) & FRFHEA L 720 1, 25-DihydroxyvitaminDs (1,25 (OH)Ds) 137 A X . human
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[1-34] parathyroid hormone (h-PTH) 1E, JBILE & D F & CEV/-, Salmon CT (sCT) 13UCB-Bio-
products {Chemin, Belgium) 725, [ 1 1sCTid, Amersham International {Buckinghamshire, UK} X
NEEA L7z, T35 VEH (type- I collagen, Cell matrix 1-A) BEFHEZF > (KE)., #
B G —4F - VAR TE (KK, Vo FEsrss iR Lo+ ehBAL
Foo FUEY w3y Bid, EAERLOE L THERLRE LLRER CoHd. AL h ¥4 X 25HEL.
IR L —F —Cilink, EWECERTIZECLWEL/

2. BEFHEIEED L UER

CS7BL/ 6 R~ 7 ABEE 2 O 85 Lo b B FHBMCIT3-ElB L U ADRFHR TH 5 -
MGOE3MIIE, 37CHCOA v &FaX—¥— (5% CO;: 9B5%air) HT. o -MEMIZI0%MTE L H -
Tob O®HWTIEE L, BB, phosphate-buffered saline (PBS) 120, 001%pronase E (F48F
B, HE) BLUV02BEDTARMA B CHIBEZRA L, LS5OFREETIATLIAT o 72,
MK 36D ERE S AFy 73 v~ LIiZ40, (0B MK 2 #FE L. 10%FBS% &1 o -MEMIZ
T 3AEEELR, FLT, 0.3%FBSE ST o« -MEMICELE Y V3 H2 L 28 a8t L,
PREEQHIMEER L7z, BRETH, 3 EPBSTHEL., 0.2%Nonidet P-40(Sigma Chemical, St Louis)
¥ 2ubiiz, IR IAT/THRELZRFLTED, 7I9RFy» 7 Fa—-TIB LI, £LT,
BEEERERSE A TRRBRCS 7 ClMRL . FENEHMRBREE L,

3. BIFMBEODNARORIE
FHEMBODNAEL, 3, B-diamino benzoic acid (DABA) ok ABERBEICL DElEL 2. LE

DI LR BT, 1nb % A9 ARLLEICH L. 0.6NTCA (trichloroacetic acid) %0, 1né
TML TI05BIKE Lz BOK. B3ty /0L (0 INMERES ) m A s &) 2 AT
HEL, 1098FXKE Ui, BELGIi D EHeRE, UEBICLy /- VENRAT 74 LATEHL
TEOC, I5FHEAE L7 IRIBHOE L L T e, INKBLT B2y A %0, 1812 T
IR -y TR S, BERHE LT, BELT4HOBERBRDNAZ HT, 50, 100, 200,
400, 800, 1,000 & DDNALZ E00. InbOINKBEILT Y £ =) AR E Z/NF L — & — TR 2
72o T, HHHUODABARO. 48 /WBEIC L 2 LHCEBATER L, BHRCL W EEED
EEHAasdi, £LT, ¥ ARBBEUDABAYO InSRML. 789 7 1 LA THH LH, 60
T30 Eihusk L zo ., 4 né0, 6NEBFRREEINL TEOG L2, Ll 30EREET T415mm
ORI BT B515nmDEEFWE L,

4. PH] Thymidine®EU AR EOHEE ‘ .
B HFMRMCIT3-E1 & 10%FBS * & o -MEMES #L T 1 A2 02, 0B OMR 2967 7 L — R T
WG, 3TCCABMEEL -, FLT, FRSE2 S T2V o MEME R T 1 AR RE, IiEs >~
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RO R BRICHEML, I8REMERELA, 1% 00.5CG@ [PH] thymidine. (20Ci,/ mmol. %
—{bZEFER. HE) ZHmL. 2WHEES. PH) hymidneO Y AAEBE, B 5L~
FrhY Yy -k AVTEEL A,

5. N RO 7O CEBOERBSLTTNAT —F L type 1T F RBEOJTE
-4 L, Woessner FEEIZE D, MBI UFREEONS Futxs Yoy v EZEETA
TEREODRDL, A FuEFRLTO) YEOEFER, p-VATFATIINYATATE FERG
HIENE T ot £, I T F lype- 1T F ¥ (PIP) OHIER. PIPHEF v F (F
) XAt 7,

5. &Mt B A EFRIGHEZE

EFHfEE. 00H0 ) SE0oXRBE. BEERIUVLEHE,GHE L. SR L-Eogusgs
HOEE, o MEMIZ S %MIELH - 2B RP CISTHBEMNBTEATHVTEI (BB LA, =
DR e HKF =7 IFF—T0PHHML CRIEL. 2HMBET S IO RELER
W B iz ARG EBE NS CHlE L . SR &AL, %9 T hiartrate-resistant acid
phosphatase (TRAP) <& alkaline phosphatase (ALP) D¥E% 4T 2 &2 & DE LA, BEMEC
L B5IES N BOBRBIHEN . FIEHRESALS BFBSEH - 2200 £ O o -MEM% 965X
TL—THRORFRLITEEL . 2HMERLLE. Ay X0 B SLERIC10M, 25(0H),
DRI L - EBA, HMBEET2 I LILE Do/, TR, 67— 1@
Handy BEngine (FHBL. ¥30) K77 0285 LCIODMERE S22 8L ATV X,
acidhematoxyiin (Sigma) T3 4Bt U7z, BEEFMRICL - THERSAZBRGERR, v M
FY 2 r 2B oTwE Ay vadBFHETAZ I T2,

7. HELAHEEREEHO Rl

SEHME. 0BHD ) X EOKEE., BEBIUPLHE»CHB L. « MEMIIL %IME*H-o
FoEHR T, 3T —F o b LizdishiciBE L 72, 4BFRIES. BEF L oyl s Sy
BOWHDEFPBSIZEI VMY BRE, B 0. 2% DEDTA* 2 720.001% 0 71— ¥ TREL
T, SEEFEROMBHR - X bu—-2 B2 Bost, £LT, 0.01%7 55+ 2 RH LT,
Aol FEELCBERE, HEMBOAK L, LT 0.1%DIF S —EEi
BT L, BEEL B00mpmT2 o) LT, HEmEREL gD, LEy o
7 HOFRIGESE. BB SATE %EBSTFH -7/1200y £ D 2 -MEMZ9A 7V — MOR
FhbEEL, 2EHEELA, 2L T, LFEY v N2 EX §URIT10%L, 25 (OH) Dy ¥51
LASmicBERA. 2EHEET I LI T o7, BFERTH, 967V — b ' THandy En-
gine (HFHAMIL, M) K77 V2EF L TIONMMERSEZ2 I LICL Y BELMOBE, acidhe-



matoxylin (Sigma) T3 9MEa LT, BEMRICL > TERENLBRINESEZ, ¥y &Y
PPEFOTVEAY P aDBEHETAILILINT

8. BETIHEMIBICLAEE
BB B XN MBS, 1. 25% plutaraldehyde (0. 1%cacodylateAR{ . pH7.4) TH%E
L. I0H 0. IMEDTATHK L. 1 % osmium tetraoxide THIZEE L7z, # LT, =¥ /=W TR
ALTTHRABREH L, ¥1YEY Fra 7 CHy b LT > 70 % 20000882 1 38 i
% (EOL. W) THELL.

9. [*] ls-CT-HE K
2,00000 % & ¥ BEERF M % 96 multiscreen filter plate (Nihon Millipore, H ) (21604 £ D10
BFBSH &8 o -MEMICHBIE L7y LT, 200 £ [ 1 JsCT (B0, 5oM ; FEHEME74kBg,/ pmol)
E20u ¢ DEREDSCTE LZhCTEIRM L7z, MBI, 4TT 1 RMEEL., 10%FBSE &1 «-
MEMT 5 B#EGE LA, 745~ NYFT72 LT, y 2725~ (ARGE00, 7)) 2
AL Ao

10, HEEHLE _ :
FRTONTG A= —OFFHBE —TTRECTHGH T v, FHHOZEOBER., Tukey-Kr-
amerBEIC L A S BEHBEL XL D T 7,

BRPLUEER

1 3F& o BOAFMERC & 55D

ks v HPEHFMBIC LD X5 2HRERT P00 T, FFEBMCIT-ELERB X U
MG % H TS L7, FLIEY 7 B, B HBMCITI-EI~ 0 [*H] thymidine ™ BT 1 34
AR EDNAR P REERTFRICRIm S ST (Fel. 20, €L T, MG-63RICBYTh, [*H]thymidi-
ne® LY AL L DNAR ¥ B AEAIZHEM 897 (Datanotshown}, ZOI D6, FLIFS 23
JHEE, REMBONBBEARESEL IO b Eh o, RIC, LFSY N EOEFELR
MC3T3-E1B & UMG-6380 243 2 LR BRI oW T~z 29— 7 2 KIS ENA F
auF 7o) rER, LES L EORINIE G IEREMSICRML - (Fg3l. £L T, u
TG4 vtype-lRTF R R, LY DRI L DEATERNICEIIL 7 (Figd). TOIZ ER
L, Ry nrEE, BORETHZ 254V OERERET S ES b of, Iy v
2 EP, BHFEROBE L SFED 2HECEE L RS Z Lk, VN ABREY, HiEy o
ZEPCE, FAFORREMI AL OEPESFEET LI LFAONTnE, THHDN
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Fig.1. Effectof wﬁéy protein on [3BHEthymidine uptake
in osteoblastic MC3T3-E1 cells. Values are meansSD.
* Significantly different from the control group (P<0.05).
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Fig.2. Effect of whey protein on DNA content in osteoblastic
MC3T3-E1 cells. Values are means+SD. o
* Significantly different from the control group (P<0.05).
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Fig.3. Effect of whey protein on hydroxyproline content
in osteoblastic MC3T3-E1 cells. Values are means8SD.
* Significantly different from the control group (P<0.05).
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- Fig.4. Effect of whey protein on collagen production in osteoblastic

MGE3 cells. Values are means=SD. * Significantly different from the
control group {P<0. 65) :



O, BERROBBEREL. T - U R LSRR RETAFEBEEEL AL TV LS
DEFEROEND, SLEF 7R, BHEERC X2 BREARETH LA ELON, SRED
HMESCOOTRI L T ELWEZELTwE, wTRIELTH, LE5 o2 B BHER
X BRWRAEET B2 E 00, FRBEOTHS L URBICAY T 5T REITRE S R

I IBEZ N 7BOWHSEERC L 5 5HE

FLEY 2y BOBERRIC L 2 BRIFE I RIZTHRZELL0IC, ) SEORFMIBL
FABRPHNER T -7 BHFOCHTHBIL I AFRNEMR BT, By » 7 KR EE
AR BRBIL L 2 BRI T L7 (Fgb. 28 R L 2 FRAFERIREALCIL
o, TOHPEES I -REEEALEHEA DI, BERESROFRIGHERAZRY T
BIEELT, 2FHRL. BB EE0XRE. BEELBIULHE,OHEL. o« MEMIZ
E%MBELE - /P T, 295 ra—F LdshiCEBHB L L A, SHOLEER, R b
o, EHEFHR., BFRRL EFEES N (Fgoa). ANEEER, SEORELER
e 75T LidishiZHl LT, 38R LTy 2villlg ClAWEORBRY TPBSIC X
DM B E, HEY0.02%CEDTAR # - 720.001% 07+~ ¥ CRE L T, FEHEN MM
EASu-THE ALY B (FgbB), FLT, 0.01% 35 F—FRAEL T, A bu—vil
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Fig.5. Effect of whey protein on osteoclastic bone resorption.
Values are meansSD for four cultures. * Significantly different from
the control group (P<0.05).



B E et B X, BEABOARI L (Figsll, 2LT. 0.1%0T 55 F— TR L
WEMALE AL, SR (500pmT 25 M) LCERMREAHE RO, —EO) & I06,

40, 000-50, OO TRAPE MM F MR LN (Fgl. IF—# v a— b L-#EHRIE. &

SR TEET S L, & { 3% L7-uffled border-like membrane ¥ Clear ZoneEREE T 5 2 LASTE

X invivall EWBREE L Twh (Fig8), SsCTIF WX 2 ALY Fo v Edt@ e o A,
ALY P VRN EE LTV LSRES A (Figd). BREEFERICoWT, MakE
BECEF LR EEL o5, BB LT, BRIUE AT 2 L 25F S A7 (Figl0)

FLT, EEERIINCEST5RLVEYTH 5],25(0H):Ds, BPTHB L USCTIZOWT DEEIZD
WTSERT L B ERAHERORTHENS, 2O REARCEREREZBETILY b2
¥ DAERITHMEWER A G, stromaldifL % A L CHERIT 51, 25(0H) Dy, bPTHIZ. BT
BEYRIZE oot (Figll), 55610, swomalillf % /FH 847805, FRIVREY RS L
(Figl2)o O Edb, SHMY L BERTAROMEE L e B o BT Ek o %R
3, EEAERAESLENARTHLLELOND, JOFEEANT, Ly ¥/ BOFRRH
BIERI R Bk 25, BURMIIC X BB WAL L & > 3y EOBREREN SN LT (Fg
13) ST AL, SIES V7 T, BEMBICEEERT A I LI o T, FREOME %
FoTWwd I bHFRAL AL o, 4%, Liky A2 ROBRIRESORA L 2 H =X %
HOMILTWBENS D, £LT, TORSPRRBI LD LD BB RIZT P00 TH
BAL TV LS, BHBEOTHS L UMBIANTE MBSV THR L T
WEEI T,

Fig. 6. Unfractionated bone cells on collagen gel during the isolation
process. A; Phase-contrast micrograph of unfractionated bone cells before
snzymatic digestion. B; After digestion with pronase E/EDTA. C; After
digestion with collagenase at a low concentration.



Fig. 7. Tartrate-resistant acid acid phosphatase (TRAP)-stained cells

isolated from a collagen gel.
A; Tissue culture dish. B; Dentine slice.

Fig. 8. Transmission {A) and scanning {B) electron micrographs of the
isolated osteociasts on the dentine slices.
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Fig. 9. Displacement curve for 1251-sCT binding to the isolated
multinucleate cells (MNCs) with unlabeled salmon calcitonin {(sCT) or
human calcitonin (hCT).

250

—t —_ %
o [8)] L
(] o <o

<
(@]

Pit area excavated by osteoclasts
{mesh number/dentine slice)

10 30 8¢ 270

Number of isolated osteoclasts
per dentine slice

Fig. 10. Relationship between the number of isolated osteoclasts
and the pit number and area formed on the dentine slices.
Values are meansz:SD for four cuitures.
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Fig. 11. Effect of ostectropic hormones on dentine-resorbing activity
of Isolated osteoclasts. Values are means-+SD for four cultures.
* Significantly different from the control group (P<0.05).
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Fig. 12. Effects of rabbit bone-derived stromal cells on the reéponaivemss
of dentine-resorbing activity of isolated osteoclasts to 1,25(0H),D5

Values are means+5D for four cultures.
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Fig.13. Effect of whey protein on dentine-resorbing activity of
isolated osteoclasts (100 cells).Values are means=+SD for four
cultures. * Significantly different from the control group (P<0.05).
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