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MBI 5 2 22 &0, A TR RO & GO MEEDS, 25 1T E IO #If & 5 asin o gk
MY, BOVETY Y IDEL S,

MR A I BRI 2 N2 5 2 & T, RAW264.7 (RAW) M2 S BT ML~ O GLFE RIS 2 2 B X
JELick s, RAWAHIOMAHIZ & 0 BB IR0 - FEIE VDA U7z, RAWAHITE ORI & 8B Mg o 53-1Li%
ERDREME A AT LB IR 7E R iz, RIFZE THGT L7z, BRREDS 104K T A NIORAWHING & #k A EH330LL - CTH
A N30RAWHL 26k U T MlaahEss bz V€ 7 HREEE L, g fila o 2 8% Lz, NIORAWHITE 25 431t
LZNIOBEMIfIZ4 HEAx =2 L LCHInL, Zo&kEd Lz, NIORAWHIALA & 7k L 7z N30#sk & Mifgix 6 H H % ¥
— 7 L LCHIL, Zo®%Ed Lz RICHBE B % 17 - 7245 5%, NIORAWHIN & NSORAWHINLIZ A 52 % 80 7
o 72, BB R (L F Td A TRAP, RANK, CD47, NFATcl, DC-STAMP, OC-STAMP, Integrin a V, Integrin 4 I,
CDlla, CD11b® 3Bl D% % #4572 12, Real time RT-PCR#: %47 - 72, ¥33H H TIZRANK, NFATcI,
Integrin f Il TIEH ZEZ RO Lo 72705, MEA& N CTH HCD47, DC-STAMP, OC-STAMP, Integrina VIZEBWT,
NI1ORE M & i L CN30BE S HIfa Tl ZI2A L7z, o ofEEA S84 3 H BICNLORE B & Hik L < N30 s
HN TR B ML O MRS ASIH S p & EAVRIBE S . DILEOFEDN S, BrE M~ D A W N10B & M & 55
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BRHEIEIGHE IS X 2 ORI, FEf 2 AR T
HHTHIIREN T E Vo2 X ZH VA L AT 5
WA OIS E LCI—RA D 2 EATE 5. s I,
PRMEREAE, B, B, BiEAliE e SR L T
BY, ENSIZBIEIIbLZ LX), EEETIRE
IO & BUINOIRAEH LD S, F5 [l TIEEIIT
AP S, BRI S I, OV ETY Y IAELD
210

WE MIEIE 2% o FE KM T, receptor activator of
nuclear factor «B ligand (RANKL) ASHE & #l i o il i fis
2 & B 5 % {Areceptor activator of nuclear factor kB
(RANK) IZ#4 L, fNY 7 F V&b L, s
B G 2 i T A 2 & TEWINE AL A, fEimig
Hf A & 4340 L 72 Bk 1%, macrophage colony-stimulating

Jill]

factor (M-CSF) O%Z%HEATH 5c-FMS%FEH L T\ T,
M-CSFHl# % %155 2 L IC X YRANKZ EB T 5.
RANKLH# %213 % &, HAZAOB&MILTEmE, ik
BRI & LT 7. BRI, BRI o S
BAICLE R Y 75 )V Tdh Adendritic cell-specific
transmembrane protein (DC-STAMP), osteoclast
stimulatory transmembrane protein (OC-STAMP),
CDATR ¥ v v F ¥ e B G- L, SR Oua M3
shp®?
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IS R0 B 6 OWfge & [k, B Mo 5 LkE R
WA Z M A CToft - Bl OEIEX B L L) L Lz
2 A, RAW264.7H1 (RAWHING) OAEU & b B4
o D5AL - BAIZE WA L7z, 21t E TRAWHIE O HE
RBAHL DGR HERE 2 72 2 B HEIZ DO W T O
T EN TV 5725, RAWHIAL DR & Bl & fife o 73 {L55
R DR AT 0.

DX RS, RAWHINL DR E AL B I D
LFERICED L ) B G2 205 RETHI LR
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1. #ROEE

< AEKEROEIK~ 70T 7 — T TH HRAWHINL
(ATCC no. TIB-71™; Manassas, VA, USA) % & #iffa o
BIERAAIAL & LT L7z RAWAIAIZRANK 2 5% 191258
HLTBY, M-CSFORIBHAME  THRANKLOFIHKIC &
DA AL 2 2 EDSITRETCTH B, 10 %R R IE
(Invitrogen, Carlsbad, CA, USA) & 66.7 ug/mlbiifik 71 >
<A ¥~ (Meiji Seika, Tokyo, Japan) # & t»Dulbecco’s
modified Eagle' s ¥ #1 (D-MEM: Wako Pure Chemical,
Osaka, Japan) % HWTH# L7z, ATCCAT-HBARNHD
101 ORAWHIE (NIORAWHIE) &, #LEA300L L
ORAWHHIE (NSORAWHIIL) %% 4 100mm=Z % > & —
K74 v 2 (BD Falcon, Franklin Lakes, NJ, USA) E®
B> ¢, 37T, 5 %CO,-95 %5AH T 1o C—Hksas L
048 mM EDTA% HDulbecco s phosphate-buffered saline
(Ca®, Mg A" f&y) Tkt Ml ML 7z 248~ )V
F % )7L — bk (BD Falcon, Franklin Lakes, NJ, USA)
DEY 2 VIZRAWHIIEZ 17 = V372 1) 1.0x 10" i i
BB 7 5 £ )\ ZHRAE L7z, B e 2 55355 5 72012,
Ml %210 % BRI, 2mML-7 9 = V-LZ¥ vy 3~
(Wako Pure Chemical), 284 uM L-7 A2 V¥ VR 2-1)
Ji% (Sigma-Aldrich, St. Louis, MO, USA), 66.7 ug/mlbit %
BF<A4 v K1U50ng/ml RANKL (Oriental Yeast
Crop, Tokyo, Japan) % & ¥ a -minimum essential¥s #li
(a-MEM; Wako Pure Chemical) (/-{LaFiEssssin) % H
WT37TC, 5%CO,-95% M TIZTHFEL 72, 7L — M
RAWHIL 29 L 7-H 282 1HBE & L, 7THH £ T
Ao To. Fro, BERRRIEEE2H T L7

2. BRBEREMMEREERX T 72—t (TRAP) BBt
HOEHA
RAWHIHE 7> & 5538 S N7 ML D BYRE % < % 720

fie

RS

12, 24R~)VF 7)) 7L— b ETNIORAWHINE &
N3ORAWHINE %2, /S LFHEREAEME 2 A THE L2 ik
ERBL-H2AS7THH T TOM, 24F B X IZNIORAW
HIRE A 5 FHE S A7 N108E & AL & NSORAWHIAL & 5 5 7
SN FZN30ME B ML 2 10 % itk AR IV~ ) 2 IS TR
L7z, 20tk ZKEAKTHE L, Naphthol AS-MX
phosphate (Sigma-Aldrich) & Fast Red Violet LB salt
(Sigma-Aldrich) % il 2 720.1M sodium acetate buffer %
W CIHAREPUEREE S A 7 7 ¥ —+¥ (TRAP) $3i
(pH: 5.0) \ZCHtmE AT - 72, JEFBEMEEIC T, WBE
fo QUL ¥ 225 78 OhEB G % &%
BeENENEHIL, BY oLBomEMiE 840 1)
ezt 7.

3. iMiaiEEAER

N10RA W & NSORA WA O MR E fE D 75 % F~
% 72 IZRA WM N 345 FH 85 2830 % F v TRl i b i 5B 2
117z, MiaRsEzER 2 1XCell Counting Kit-8 (Dojindo
Laboratories) ZfiH L7z, 96X 7L — FD K = VI
RAWHIE A1 = V& 72D 50x 104 & 7 % X 9 (Z3F A
L, 5%CO0,-95%5%AH T 12 CRE#E L7z, 3fHE L 7205 % 0 1
W& L, 24, 48, 725 Z & \ZCCK-8IE % 10 u 19" 27N
L, BB To720612, ¥4 707 L—F)—4—
% v T450 nmOWEOGEE 2 152 L 7.

4. Real time RT-PCR

HINE O MEAELA S AT AN B 2T 1S RT3 IO W
THAET 5729 1ZReal time RT-PCREZ1T- 72, 57 L&
MRS TR A BIAA L CA 5 3H B IS LRSS 28
AL 72, 1, 3, 6 FFfEI#212TRIzol (Invitrogen, MD,
USA) %MWV CRNAZ FLL, NIOBEE ML & N3O & Al
N OB AR (R T O FEBIE 2 I L 72, Rever Tra
Ace reverce transcriptase (Toyobo, Osaka, Japan) &
Oligo (dT) primer# H\ Tz E s # 1TV, cDNA%
AR L7z, N3ORAWHAE & N1ORA WA A o> B 45l e B i
BT OFMEE LT 57-912, ABI7300 (Applied
Biosystems, Carlsbad, CA, USA) % Jfl\» TReal time PCR
#417T-72. 7914 ~— (Applied Biosystem) 1ZLL T D3
OxMH L. TRAP (Mm00475698_m1), RANK
(Mm00477135_m1), CD47 (Mm00495011_ml), nuclear
factor of activated T cells-cytoplasmic 1 (NFATcl)
(MmO01265944_m1), DC-STAMP (Mm04209236_m1),
OC-STAMP (MmO00512445_m1), IntegrinaV
(MmO00434506_m1), Integrin #II (Mm00443980_m1),
CDlla (Mm00801807_m1), CDI1lb (Mm00434455_m]l)
B X Uglyceraldehyde 3-phosohate dehydrogenase
(GAPDH) (Mm99999915_¢l) THh 5. &4 ¥ TV Oz
TH B I XGAPDHO B & & Fv CREE(L L T2 270tk
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K2 }#E2HH2LRARTHBICBITANIOBE MO
ORI
N10ORA WAL % 0 ML e 8 B 42 CRE 22 1%, 2HH 2 S
THHIZI0%HER IV~ S CTHE%E L7z, S oMl
SHAHZME COLBIEEINLD, ToMOBEOW EMiIE4H
HaZtE—2 & LT5HHBIZIZMA L. mean = SD, n=4

I TEEL 22

5. MRETERDR

L TOMRIETTIM £ Bk FAE (SD) TRL, 2HMIC
BIF DAREHLER 121X Student’ s t-test % 1T 72, p<0.05MD
CHERZZRDOLZ L E LT

& xR

1. TRAPBZIEH B HEREEDENEEZ(L

RAWHIIL 2> & 3538 & W72 0 B HINa o B RE % 152 L 7.
eI & B ER AR 2 H B2 5 28 DL Lo s g
o REBlIESND L )R ), NIOBEMECIZ2HA
AO3IHBEIC»TTHEML, 4HH2 -2 L LTEDR%
EEA L7z, N3OWEEMIETIE3HER2S4HBIZHITT
WL, 6HHZE—2 L LCZ0BRIEEI LA (101).
A om0, N10BE I Clk 2 oo ¥
— 7 33~4HHTHLDIZx L, 8L Lol 5

BYEOBEMEH (N30)
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u2#% w3t w4% wbig 06k 7 E8RLLE

3 FAE2HH2SRAET HBIZBIT S N308EM 0L
HOW ML
N30RA WA 2 B 5 M iF 8 R 25 TRy 288, 2HH P HTH
HIZ10 % kA v~ 1) A THEE L7z, 3L Lo a M b
EHT6HHZ E— 27122 NLIEIEMA L7z, mean £ SD, n=4

20 fRa IS TEEER
15 |
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05
00
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ON10 N30

X4 NI1ORAWSHE & N3ORA W NG oo s s stk
NI1ORA Wi & N3ORA WA 2 il i 3 5 F 55 284 TRy 7812,
0, 24, 48, 72 hfRIZMSE L 72, W& OB BEEAE 1A 2 21
OS5, n=4

HHZ#ECHEgSh, RFMao—2204HH®
FRERE o7 (M2)., N3OBEMIETIE, 8L Lok
FHfabEOT6HER -2 L L, EnLREIIHA L7
(3).

2. fHERIEEAE D hE

NIORAWH Az & N3ORAW M Az o M fa i gt % L5 %
72912, Cell Counting Kit-8% f i L, M85 stk 2 17
-7z, NIORAWHIEL & Iz L CN3ORA WA 13 1Y 5 A AT
KTFLTCW22, FEAZTROON o7z (M4).

3. WEMREREEETFORER

HIEOREAR D B B AN B L (R T D FEBU K 2 55 8
DWTIHET T % 72912, Real time RT-PCRE % 175 72,
g MBS (n - O TRAP, RANK, CD47, NFATcI,
DC-STAMP, OC-STAMP, IntegrinaV, IntegrinfII,
CDlla, CDIlblZ>WCHREr L7z, TRAPIEL, 3, 6IkFf4s
CCNLOBE B M L2 L N30 M 13 A =S H B m A
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5 BB EEs T o5 EdiE 0%t
NI1OHE B #iE, N30WE Ml & 533 H HIZ1, 3, 6 M EICRNAZ B L THE 217> 72, TRAPIIN30B &M IE A ZIZFEIIEDL
WA L7z (A) Miflgph & HFCa 5CD47, DC-STAMP, OC-STAMP, IntegrinaV T3 N30 &My ANI0 BE Mg L THEIC
WA L Cw7z (C,E-G). RANK, NFATc], Integrin f I TIEN30BH ML & N1OB 5 MBL ORI H B 4272213380 b vz 7o 72 (B,D,H).

A-H : mean£SD, n=3, p<0.05(*)

WA L7 (M5A). MldEiA W+ CTdh 5CD47, DC-
STAMP, OC-STAMP, Integrina VT & N30#E &l k1 A%
NI1OBEEHIIE L3 L CHREISHA L Twiz (RI5C, 5E-G).
RANK, NFATcl, Integrinf II CIZN30HE & & N10#L
HHFEORINA 22213500 5 N A - 72 (M5B, 5D, 5H).
CD1la, CDllbid#tt & ieho 7z,

Z =

KWFZEClE, RAWKIIEOHEAR I A B A o 431 L 55
R TRIETHBICOWTHE L2,

KRBT M B INIOB ML T, K32 H H A 508
MBI A BRIE L, 4 H HIZ2NF TR L 727, WA L
72, N3O EHL b [AAR 535 2 H H 2 & BB MR %
BtG L7225, 6HE ZT8¥mML, 2R LA (K1),
Mg, b - FEIETTHLE TRV A% &
oy erisntsy”, mEmasno -2
M Z 7 RIRAMER 2 R T O, TR b= A X B
Jugths, MO FAL - FHEICT LB R o722 & 2RI

LCTWa. EINCR2 L, NIOBEME I8 Lok
BHIZ4AH H 23 ETHHIML TV 245, 2SR
OWEAILHD LT b, & L TN30BEEMIZIE 8 B L
LomEMIEaL GoToHBUBELMML TWwa (142, 3).
Z 07 ONIOBAMIFL & i L <, N30BEE M T i
D5k, MEEEORENTIEL 2> TWwb T EAVRES U
7z F 7, 18 DL ORAWHIIL X B E M~ D
SALREAME T+ 5 2 L s ST 545, N30RE#
B X2 12ML - BEDY — 2 BN TV b oI, BE
M % BE AR - il - R & KBS 5 2 & CEMOMER
R, FEMET 7 & ORI A BN A 7 B OB
TOBREDEALZ BT 2 FEMR LI L TWA 2 EAYR
BSiLs.

o], RAWHIE O ek SR AW O M B G g 1
WA 52 DRI O WTRET 572012, RAWSHIE
(CRANKLEEZR AN CHINAEERER % 1T - 7. AWFZE Tt
NIORAWHIHL & NSORAWAI AL D BTl AT 12K & %2 751338
WMol IO EHS, RAWHTLO08ML E <
DHARBUIIRAWHIL OBIFHAR 2 BB 5 2 7\ 2 L HVR



RAWHIIE DML A ML 0 ALFHER TG R B

WXL,

AHf7% CliReal time RT-PCR #:12 X - CN108: & g
E N30 F ML O 5 Mg E#E R Th 5 TRAP,
RANK, CD47, NFATcl, DC-STAMP, OC-STAMP,
Integrina V, Integrin I, CDlla, CD1lb ® & Hl & @
HEWERAELZ. Mo~ -0 —@ a7 ThY), HE
Mo~ — 7 — 8% CTdH H TRAPIINSOR T ML CH =L
WL Cw/z (M5A). RANKLOGRMIZ L 0 F8| L 72
RANKIZ3, 615 CN30#E B #IfZAYH B4 L Tz ()
5B). CDATIZ4C DREEIZ 5\ CNIOBLE ML A 2125
e LCw/z (X5C). Lundberg 5 2CDA7TRIE~
T A BW RGBT MESEEICHP L-Z b,
CDATIXBEE ML OB A 1S LT b L LT,
F 72, CDATIEHEE ORI ML« & Ol & % R g5
LS Tw Y ES ENFATCIRIES ¥ A0 5
ESHiNL 2 B2 LA g Mg oL E sz ilihi-e 25,
NFATcl % R3B L 7-ESHIBZ I I B MIZ 120 fb T X e d o
722 M H, NFATCIA W EHIEO S LICWIETH 5 &3]t
HLTW? . 7 BEHREORMBMICL o gy
AN Y —%ffH L CNFATclZ il Ic 8B 25 &
RANKLOH# 7 L2 E Mg bsdFisng L L
Tw2? Zo7z0, NFATClLIZB ML LD~ A & —
BIETTHLEEDLNTVD, SEOHE TIZO0hTN30
B A SN LOBE B L & 0 ARSI L T3 %%, 1hT
AREIIBRD L TCWw ZEPRBoOLNT. ZOZEhDH
NFATcIPA D Y 7 F VG ST Wb EE 2 H5N5 2
LRI E Nz (K5D). /ARG IZDC-STAMPRIE~ 7 A
FHR OB MR ISR A S L Cn i nwZ L 22 5DC-
STAMPIZ T ML OB A I ZEDO BIR T CTh A L HiE L
Twz?. Zof%, OCSTAMPL B ML D % O
B LT 2 LA S h v %Y DCSTAMP,
OC-STAMPIZ £ IZRANKLH#IZ & » Tk <
NFATclIZ ko CTHIH S TB Y, HEMEoOEE 51t

ZREL TS, EH5 8 THEREE Y D37 ETHY,

M LIEF ISP TV 2 eEmBE s T b5, DC-
STAMPIZOC-STAMPRIEHAZ B EMIZ T L HH L, #12
OC-STAMPIZ DC-STAMP/X 8 HiA% w45 #HlE < & 38 5
B4 5. Z072%, DCSTAMPH X IFOC-STAMPIZ H .\

DEBRLTLEL 2V EHFRE ST 0B s

W A IR Lo 2 A, NIOB ML & iz L T
N30fE & Mg TG Mo 2B F72, B
BIAE B AR ST, N30REE ML 2R AL O W o J2 UL %
7z, #mIn T EEBEANT L ) DC-STAMP, OC-STAMP
N30 E M CHREICEHAED A LT b I Ens,
N30#% B Mg T E M OGS SN Tnd 2 s
R END (K5E, F). Integrina V, Integrin f Mi&31C
AN R E CTH L B ICEE T H7-OILLETH
0, N30#EE M Clntegrina VO FEHE I HZI2 A L

Tw7z (M5G). D Eoffds 55548 3 H H SN0 H
Ji & el U C NSO B M C i ML o S sl & Hs ]
END T EDTRIBE N,

RAWHIIEIIRANKL Z 13 % Z &2 & o THE A
125 Abd 5 2 LR TH H. RAWHIEA & 5L & 72
BB 2 W CEBARAT ) BRI, &2 RE M
VLY, ZO7OIITMNE 2 A L TR T LD D
L. TOBE, FEEREMERELLZL I 262w LI, —
DOWFRENT, FEOFEREIT) I2H72), RAWHIL
DRI K o TUTEBAE RN E L SRS H 5 2
EThDH. BAGFLZ SIS L VR EIL L 2w e S
bITW5 Y RAWHMIBORKAHDE L 5T, [
FROEBRIZ BN THBEOR SN WITREEDSH S £ )
ZENRIFGE TR S . F /2, NIORAWAHIAZ (L6 5
ML=, 5L - BlE O E— 27 R w2, B
BICHTL2EBERIHCLONEF L weEZONL. &
7z, N3ORAWHH I (L% & Mg o 51k - Big o ¥ — 7 H%iE
NCWB 70, Bagifl- - e 552 L8 Tc& %
ZD70, EWOLEHR, R 2 BEMIRIE 2 2 725
DO EMILOBREDZAL % BT 2 KB H 2 D0 EF
LweEEz 65,

] B

HERELAL0A M ORAWHIIZIZ T, #EAEAH30LL 1
ORAWHINLIZEE 2 3 H H OB E Mo/ 4 2 Hl L, w
HHBLOSL - BiE DY — 2 #B 5472, RAWHINL Ok
RIS X o THE ML O ED R 2 DT, %4 OFFE%
7 L7247 9 LB DRIE S 7.

s t

KRz MR DIZH72Y, RIFFEIZEIZE), 57272
& I L7 AbilE R RS Be sk S JE e LT R 2 R
RES 70 B B RH IR 30 75 © UM LI R 7 B S LA
ZOHBEARBMIECHALF L BT 5
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ORIGINAL

Effect of RAW cell passage number on osteoclast

differentiation induction system

Toko Yanagisawal' 2>, Yoshitaka Yosimura? , Takako H.'slyakawa2> , Kumu Fukushima?

Tadahiro Timura® and Yoshiaki Sato"

ABSTRACT : Teeth movement after orthodontic treatment can be regarded as the reaction of periodontal tissue to
mechanical stress. By applying orthodontic force to the periodontium, bone addition is suppressed and bone resorption is
promoted on the compression side. Furthermore, bone resorption is suppressed and bone addition is promoted on the
traction side, resulting in bone remodeling.

When we investigated the effect of RAW 264.7 (RAW) cells on the osteoclast differentiation-inducing system by
directly applying mechanical stimulation to the cells, we showed the differentiation of osteoclasts by the number of
passages of RAW cells. Additionally, there was a difference in induction. Therefore, in this study, we assessed the
relationship between the passage number of RAW cells and the differentiation-inducing system of osteoclasts as there
are no available reports in this regard. N10 RAW cells having a passage number <10 and N30 RAW cells having a
passage number =30 were cultured for seven days in an osteoclast-inducing medium, and changes in the number of
osteoclasts were observed. N10 osteoclasts differentiated from N10 RAW cells increased after peaking on the day 4 and
then decreased. Similarly, N30 osteoclasts differentiated from N30 RAW cells increased after peaking on day 6 and then
decreased. Next, as a result of the cell proliferation test, no significant difference was observed between N10 and N30
RAW cells. Real-time polymerase chain reaction (RT-PCR) was performed to investigate the differences in the expression
levels of osteoclast-related genes including TRAP, RANK, CD47, NFATcl, DC-STAMP, OC-STAMP, IntegrinaV,
Integrin f I, CD11a, and CD11b. No significant difference was observed in RANK, NFATcl, and Integrin S Il expression
levels on the day 3of culture. In contrast, it decreased significantly in the cell fusion factors (CD47, DC-STAMP,
OC-STAMP, and Integrin a V) in N30 osteoclasts compared with those in N10 osteoclasts. These results suggest that cell
fusion of osteoclasts is suppressed in N30 osteoclasts compared with N10 osteoclasts on day 3 of culture. The above
results suggested that when using N10 osteoclasts, which differentiate rapidly into osteoclasts, and N30 osteoclasts,

which differentiate slowly into osteoclasts, it is necessary to take advantage of their characteristics.

Key Words : RAW264.7cell, osteoclast, passage number
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