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Abstract

Wnt signaling is valuable protein network involved in bone metabolism, however, its
relationship in bone resorption and root resorption during orthodontic treatment is
currently unknown. This study investigated the relation of compression force (CF) to
WntSa expression from human periodontal ligament (PDL) cells and human
cementoblast-like (HCEM) cells, and using the experimental rat tooth movement model.

In vitro, Wnt5a gene expression was analyzed by qRT-PCR in PDL and HCEM cells
which added compression force, 1.0 g/cm® or 4.0 g/cm®. In vivo, 10 g or 50 g of
orthodontic force was added to the maxillary first molar of male rat for seven days. The
productions of tartrate-resistant acid phosphatase (TRAP), receptor activator of nuclear
factor k-B ligand (RANKL), and Wnt5a protein in rats alveolar bone were assessed by
an immunohistochemical analysis.

In the in vitro study, CF-1.0 g and CF-4.0 g groups increased Wnt5a production in
hPDL cells more than control group. Moreover, CF-1.0 g group tended to be higher than
CF-4.0 g group. On the other hands, CF-4.0 g group increased Wnt5a production in
HCEM cells more than both CF-1.0 g group and control group.

Resorption lacunae of bone with multinucleated cells in the CF-10 g group under

experimental tooth movement conditions in vivo. Moreover, RANKL and Wnt5a



immunoreactivity was detected in the PDL and alveolar bone tissue. In the CF-50 g

group, resorption lacunae of cementum RANKL and Wnt5a expressions were detected

in PDL and cement tissues. These results indicate that Wnt5a is expressed in the

periodontal ligament with light force, and it induces bone resorption due to osteoclast

cells expression on the pressure side during orthodontic tooth movement. On the other

hand, Wnt5a was expressed in the cementum with heavy force, and it induced root

resorption due to osteoclast cells expression.
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A. In vitro WF%E
1) ek

hPDL AU IAFIENE DA 7 F— A Farty M E+HSITWRENES
NIZBENDS, BIEIRROT- D E ST —/INE O de RIS & g H L
BaATo 70, MA Lok 35 mm OMBETET ¢ v > 2l /X—H 7 A TH
EL, 10% 7 UMRIBME (FBS), 100 ug/ml<X=U > G7F U LA, 100 pg/ml
ANV RwAT 2,025 ug/ml 7 AR T U BEA o-MEM B C 5~7 fX
H % CHEC L72, hPDL M@ OBREUCH 7= > TiE, BAKRZR IR mELEE
£ (KRE 55 EC18-15-027-1 5) OAR &5,

HCEM MR FMEER (LK% b FE% L CIEVWZ, HCEM ORI,
kitagawa & 'V NHESL L= HiEEBEICL, 10% 7 UMBIRMLE (FBS), 100 pg/ml
NX=VU>GFRU UL, 100pg/ml A RV h~A 2, 03 ug/ml 7 AARTY
BB IS0 pg/ml Wi ¥~ A V& EA LT- a-MEM 55 & VT T

>7,

2) EEfET v
hPDL i3 L OV HCEM ffa% 100 mm 7 1 v o = TH:%, EE 80 mm

MICRO COVER GLASS (MATSUNAMI GLASS IND.LTD) % #Ft, & 5IZ408H%



AV, S5WEEIESET L E LT 1.0 glem?, HROVEESET /L E LT4.0gem” D
WEAFAR LY, BEAEZAWET, hA—T T ADOHRFET b O % kf R

(control #f) & L7z, #&#£0, 1, 3, 6, 9, 12, 24 Wiffla &t Lz (K1) .

3) qRT-PCR %

RNeasy® Mini kit (QIAGEN Co. Maryland, USA) T##£0, 1, 3, 6, 9, 12,
24 FFfE] @D total RNA ZfifH L, PrimeScript™ RTreagent Kit (TAKARA Co. Siga.
Japan) |2 C qRT-PCR %17\, SYBER Green 1 % /=1 B L — & —¥EI2C,

WhntSa DB - REEOMRF 21T - 72,

A et

WntSa :  F : 5-TTACCACTGCAACTATTGCACCTC-3'

R : 5’-CACAATGAACCTTTAGTTTCCAACC-3'

GAPDH: F : 5-GCACCGTCAAGGCTGAGAAC-3'

R : 5°-TGGTGAAGACGCCAGTGGA-3'

4) weatALE



FERE & XTI & OB B ZORIEIL, Mann-Whitney U i€ & VW CTiT- 72,

B. In vivo HF%%

1) EBREh I L OEE S

KERENYTIL 6 Bl D Wistar SREEMET o b &2 Vo, FEEEIE A AR
FHRFEEREYE L ¥ —D SPF 7 UV —v 7 v 7 N T, EREL Bk
Bl BBPK R b NS =P WNIE T R TR L7 b 02 L7z, ERITAAKR

FA B B R ER I B9 D FEEt (B R KGRE 5 5F AP16MDO13-1

4

) IZHEo Tz,

2) FEBRAR I BEIET L

7 v M3 TRIRGHEEE (fREAT FI VY, XY T A, WABT LT 7
J =)y ENEENTES Uiz, 1RBF D O HFEICHEN P, ABRRIE F I TH_EE
BHWC=y VT af VAT T (KE:0.005 A F, BHE /12 A
>, accurate, Inc., Tokyo, Japan) & AT > L A AF— )L OFEEKR (KX :0.008
A > 7, Tomy International. Inc. Tokyo, Japan) THEWX, VAT Y 7T DE H—
07 Z Rt &G AT O LBE 21T o7z (M2) , BEAZAA LRV

M (LLF, control) #, 39WEIET) (AT, 10g) EITHMWEEIES (LT, 50¢)



AR LI-EHEOIFCSEL, H0OBENL7 BR{T- 7=,

3) EAIER

ERVETHE) T B, 7y e 3RBEARERECIRMEEL, AHAEKL
10% HHEBEE AL~ U > CTHERBEE L, EEBOAME L, 10%FHiEE R
Nz Y ATTA<T 24 RIREREER, 2% 10%EDTA #KIZ T=IR T 1 2
ABRALEZFT o1z, BUR U7-BBHIFKBEEE, BB TRT7 740 8
BTy 7 2fER U7z, S%EW 2R 5 300 pm O TR 182 E

S 4 pum TEFGAICEY L, FEREAZTo,

4) MR L O Rk L R

AT RV e ATV UERE CUF, HERG) ROREHMRMEFREE
BIEIZPREVT o 72, SR L F 0 O —IRHUAIZIZ polyclonal ¥ ¥4t
tartrate-resistant acid phosphatase (TRAP) #if& (Santa Cruz Biotechnology, Inc.,
MA, USA: #FWR{Z=2 1:100), polyclonal ¥ F$i receptor activator of NF-kB ligand
(RANKL) $iff (Bioworld Technology, Inc.: #FUYE= 1:100), polyclonal 74
FH1 Wnt5a Hi{A (Santa Cruz Biotechnology, Inc.Dallas, TX, USA : FIRfZEXR 1:

100) &M 7e, FUAIE, BT 7 4 % 05%IBRRLKEA S ) — VEIRICE
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BT 30 oMEOR &8, WRME~LVA X U X —BRIEDREEZIT 572, IRWT,
FU R OB 21T > 7=,

Tris-bufferd saline (TBS) THEiF L, AR O—RHUA % IR T 1 R A0S S 72,
—WRBUARS#, —IR$UR E LC, TRAP 3 X TV RANKL (Z Histofine Simple Stain
MAX-Po (G) kit (Nichirei, Co., Tokyo, Japan) % {# F] L, Wnt5a (Z Histofine Simple
Stain MAX-Po (R) kit (Nichirei, Co., Tokyo, Japan) Zflifl L7z, #&UlH 1% TBS
TYFEL, 3, 3-U7 RV VGRS (DAB) (TAKARA BIO INC.) (2T
Wtath, v A v —~~ bX U R E O TR A AT, Ta—L -k
VL RINT TR K ONEREITV, v U = LI THEAZ T T,

BIEEALIT kikuta B 'O DI EEBEICL, EBEAME - OEOEFIR O
JE 18 0> B AR MRS PR 2 Y6 RS T 200 52 CRIZR L, RE0Icia sz

faz ot & L7,

5) TRAP, RANKL 35 X O Wnt5a O[5 Hba %k

B5r M A £ oD LE i R S Tmage] (U.S. National Institutes of Health, Bethesda,
Maryland, USA) # W\ CTiTo 7, BRIEONE 420 um, BEHREO HEFE 60337um’
VI EZBDEE S U, SR de bt K OSIaZ i C e o 2 fE b

G L 2 O g A INE Uiz, BEOFHZITYY, 2 S BE L T\ D5
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It % e & T L SEBN OGERIa 2 1 7 > b LT, SO EE2 R

L, BtEriie sk & st L7,

6 ) Wnt5a-Ror2, RANK-RANKL D% — BmYLfs

RO A, S L L R U HETIER L7, O IEF T Lo Tl
T 7 4L, Hirate b ' OFEIHES TYefa LTz, TBS THME, HFHOL
Yeta Ml O 7= ¥ vector true View autofluorescence quenching kit (Vector laboratories,
INC.) ZfE/H L7z, %\ T polyclonal 7 ¥ L Ror2 HifK (Biorbyt Ltd. ; AfRf
2 1:100), polyclonal 7 ¥ $T RANKL $i{& (Bioworld Technology, Inc.; #ifRf%
¥ 1:100) T 1HEHA > Fa_X— kL7, WIZUIFTZ2 Y XH X 1gG Alexa
Fluor®568 (7R{%) (Invitrogen, Co, CA, USA; AHRAEHE 1:100) (2 CTHEIE T 1K
A Fax—kLT,

Alexa Fluor®488 (k) (Invitrogen, Co, CA, USA) % Polyclonal 7 ¥ T Wnt5a
PR (Bioss Co.; AR5 1:100) 3 L N polyclonal 7 ¥ 5 RANK Hi{i (Bioss
antibodies ; A FR{E3 1:100) |Z Zeon Rabbit IgG Labeling Kit (ZTZ7 XY >/ L,
FIRT 1A v FaX— LT,

BB, 4, 6T IV /)2-7==)bA > K—/L (DAP)% A7 5 ProLong” =

— /b RiB 3 (Invitrogen, Co, CA, USA) TxFEEYeta L, SO EAM%SE (Olympus,
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Tokyo, Japan) THIZ L 7=,

A. In Vitro HF%%
1) hPDL HIfEIZ331F % CF (2 X % WntSa-mRNA OIEH DAL

qRT-PCR ZfiH L, CF % 1, 3, 6, 9, 128X 24 Wif#]Efr L 7= hPDL #i
JZ31F %5 WntSa @ mRNA FHLZ2HIE L7z, CFEE (1.0 glem® B, 4.0 g/em’ £f)
IZBWT, Wnt5a O mRNA FEUL, BB TEVWERZ R Lz, £z,

CF-1.0 g #£: Wnt5a @ mRNA FE1 & (X CF-4.0g BEICHA, m<HER L7z (14 3),

2) HCEM MifEIZ 3515 % CF 12 & 5 WntS5a-mRNA OFEOEAL,
CF-4.0 g # Wnt5a © mRNA ZBLX, 1, 3, 6 FFfH] CRMREFIZH A E 220
MzmRL, Z2O%EAD Lic, xRRAYIZ, CF-1.0 g #£3 Z O control #TIE, 1, 3,

6 P T PR Z27s Lz (X 4),

B. In Vivo HF%2
1) EBRMT KR

KEREOZ v bOKEL, HAEEREOBEME 1 A I KRR L



R, ZOREE LT, FEICEHLT, 2 2OBM THEEIBZE S N1 T(T

— Z KRB,

2) FEBRIYH ORBENI T B e ERLEE D ORI EAO A L (HE. Y )
TR HE OREY 7 HEZ OFMERMRIZIBUV T, control REOHE EIFHMRIL, LEEHIE
7Rt AR S L OV MESE A CRER S AU TN, BB R X LAV 5 8T,
HEEB L OZEOMIITRS beno7- (K 5A), CF-10 g BECIT#RE M IZ
EE T o Te—07, RIS RE IR BRI E S ZEGED B, BRI
FHEBE R OSEOMIBBIZ ST (K5B), CF-50 g FETlE, sRFRmITHIR
TR L, WIS BE L C S OMBaAERD Hivtz, WREIE T A v NE

KORFEE TRATHE (K50),

3 ) TRAP D5 fH Rk LT 7,

KR FBE 7 B % OMERERICEH VT, Control B TIE, TRAP B ZA%HN
FIIERd Bz o7z (X 5D), CF-10 g BEClE, Sl EFRmE IS 2 2 FroE %k
I ER D3RR B, FICIE TRAP BPES A MBI Z S vl (X 5E), dHIRADIZ,
CF-50 g #£ClX, TRAP Btk DA AR E 2 L Tl s (X

5F),
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4) Wnt5a 33 K O'RANKL D % > /87 B3 8

FEER B8 7 B % ORIV T, Control BETIE, 7 H HIZ Wnt5a 33
F OYRANKL BtEffa 23 o3 i s ivfz, (K 5G B8 L TUV5)), CF-10 g #ET
I, RS R R SRR AL, NI WatSa 3 L TN RANKL Bt Efe
NEIZE SN (K 5H 3B X OV5K), CF-50 g #Cld, WntSa 3 X OV RANKL [514:#0

Fa 23 s iR R (232 L CHigt S iz (X 51 8 L TR 5L),

5) TRAP, Wnt5a 3 & TN RANKL G-I 0%k o & BRI FEAT
CF-50 g #£: TRAP 1 L U RANKL D5, CF-10 g #3 XU control
PEL D AEICHIM L7, WntSa BETlX, CF-50 g #£ L CF-10 g BEO BPEMMI ST

control # XV b AEIZHEIM L7Z (p<0.05) (X 6),

6 ) RANK-RANKL 35 X O Wnt5a-Ror2 DA B Yuth
RANK-RANKL 5 & OF Wnt5a - Ror2 (2%t 4 5 s aeot —H Y44 %2 F\ T hPDL
fifnts T O A v NEIZEB T D0 RS Z i~ Tz,
CF Afif 7 H %, CF-10g #CiX RANK- (5% : X 7A), RANKL- (R4 : [X] 7B),

WhntSa- (%0 : X 7G)F L U Ror2- (R4 : X 7TH) , RANK-RANKL (&% : [X] 7C)
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F LT Wnt5a - Ror2 (B4« (X 71) BEMAl Al 3 ME e 36 X OV 3 op BRI
W DML TH 6 &R LTz, £72, CF-50 # Tl RANK- (k4 : X 7D), RANKL-
(FRta : [X] 7TE), WntSa- (ke : [X] 70)3 L OV Ror2- (R €4 : [X] 7K) , RANK-RANKL
(FHf X 7F) 3 L0 WnatSa - Ror2 (B4 ¢ X TL)GMEMARIE, SriEIElRE X OY
RO AR EN O LM TR e a R Lz,

Control #£Cl%, RANK-RANKL (% : [X] 7TM) 35 X O WntSa - Ror2 (B @ X

IN) BEPEMARI X RS 2T > Th TSR ST,

Z 2

Kim & "9 1Z Wnt & 7 URENE R S 7 ARERE Ch 5 Lt LT
W5, Baron 5 'O 1%, Wnt I FIVEENEEOREICEE THS 2L AR
L7z, & 512, Takada 512 X 5858 " TIX, ~ 7 A0 WntSa s+ (Wnt5a +/-
YU RA) IZBI D E—OXLBEI T ORENR, KEERBMEZ 6L, &6
(CHERS AR DM AR L= Z & Zor L=, Lim & ' X, PDL OIE& 2B
PEIT Wnt & 7 F R EZEITKAE T2 & #iE L7z, Zhong B 13 Wnt & 7 F VR iE
L, TV TH AT 7 B —8, FATF N 7p EOFRERETFORBL %
FE D LA L2, Isogai B2V X, BIEFMIH OBE) (OTM) H1iZ, CF-10

g BECOWEHARE O G IZ WntSa BEIDBIE S22 L 2 FFELT-, ZHud,
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Wnt5a 73 OTM H' PDL U L OB TZAUCE G L Tnd Z 2R LTV
Do

OTM HHZIRVVEIE ) 72 ITFI VR IE/INC & - TR S U7z WntSa ([ K
% RIS K OVE RIS 2 AR 9~ 5 7= 012, AFEBRTIE Asano 5 ' 2R LT-
FEZHE > Tinvitro ® CF &7 /L% V>, hPDL fifdds OV HCEM fARIZ 351
% Wnt5a B Z Mt L7=, PDLAIIIC CF (1.0 g/em?, 4.0 g/em?) Zi@MT 5 &,
Wnt5a @ mRNA BT R FRBEIC LN EVME 277 Le, £72, CF-1.0 g #13xf
FERE, CF40gRELVHftx I @MEZ R L7z (K3), —J, HCEM fifaicki) 5
Wnt5a @ mRNA F& 5813 hPDL fllfd & 136 BRIIZ CF-4.0 g BEIZ VT CF Afif
%6 ETCF-1.0gREL D bEMEERL, ZDO®%MEAD Lz (X 4),

T FEFRET BV TUIIRWEEE ) 721395V G E ) 26 LBk
D EERSRORIS A BIEL LT-, Wntsa OFEHIL, HWEBENEZTZT v b
PDL THRD b= —T, BRWEIE Tkt A v NEWIEIZIB W TIHELNGRD
bivie (K5 BXOKT) .

Nakashima & 22 1%, BWRINIZEIT 5 Wnt o 7 F /U GE & HRAD A b L 2

& DBMRIZONT, WntSa 12 L D RANK FEHLO K 3B {2 & 2o 2EHA R
FIFIRE A & 53 & 405 RANKL (SR U CHC B IR R C R 2 e % 7=

Z L ER LT, Maeda & I3 3EMIA & B AR ETERAR & O D Wnt5a / Ror2 /



INK 7 10 A k=7 ¥ 7T IARED, BE Ml bk L OVEIRI A 58 L, Wnt5a
/Ror2 ¥ 7" F IARIEIZ X DWeE MITE R O fetE 2 /=g L T %, ARTEER DGR
BLXOZNO ORI, BeE MR EIE ) & B faf S #u72 38181 hPDL #f
ftl % 7213 HCEM a2 1) 5 WntSa IO L o> THEMHE (LS D Z L %
R D,

Huynh & 13RI E & A 2 NE & OBMRICOWT, B A2 MM S
MR % 8T 2R N2 AT 52 L 2%REL 2P, 51, Diercke H1X, t K
A2 R HEMINIC L D RANKL O IL-1B {EfFMEFEZ /R L7 Z L5, OTM
FUTIEAE T 2 AR TR MG IE 712 SO L 72 HCEM #E 2 360 T Wnt5a FE 8L
PHRTHZET, BRINDABEENEZ DD,

BLERZEN Z & 12, WntSa 3 ELIL HCEM #ifids L OV PDL MARIZ B8V THEZR 25
Z s LTz, PDLHIRIZES WG IEICROG L, i O®) & 1L D sl E o Fki
AT %75, HCEM MERRIIBRVVES IEIZSOG L, BARIRIN & &k L7z,

T DOFEFRIE, WntSa ¥ 7 UEEIZE VT, PDL AR MR B MR I
BAG L, BA L MM A S ME (WR) WICEE S DTt d 5 2 &

R LT\ 5,
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TS OFER OB IESFR M OB EIRE, LA BV TV I TIX Wat5a 23
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JE3BFIEL (compression force : CF)

Weight
(1.0or 4.0 g/ cm?)

Cover glass

\ hPDL cells or HCEM cells

Medium

Time (hours)
0. 1. 3. 60 9, 12, 24

1 Invitro TOJEIET] (CF) £7 /v

b b ARSI IS £ e b A v R SRR, =T b
IZRDE TR LR, IN—HT7 A% LICEE, 8257 (1.0 £721%4.0¢g/
em?) A5 X 5 58A AW THEA L7z, CFIZ%d % Wntsa DOEfx 7 &
DEAZ Tz,
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Tension side

H 300um

<]

M = Upper molar (C)

2 EBRNEFBEET L

R WX, 10g £ 50g DFBIENEZHETHaA N AR EHEHLT,
ILBENZ1T -7 (A), BB —HW, KKRWr oMk 2 ~7, @ BRR O
DMANZ BT DB (F TR 1L, mDEEAR A S IEAAR (2 m 2> 9 f o uT
DA 4 43D 1 OFEE Sk RS Lz (B), RBASE—FH, MlE»o A
=X %, EEIERALIZEAR G2 5 300 um O#FIFH & Uiz, KE R RANIE
EHOFmERT (C),
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Wnt5a EEFRRS
(hPDL cells)

............ control
1.0 g/cm?
4,0 gfcm?

Relative Quantity (Log,)

Time (hours)

3 & hHPARBHLE SR (hPDL cells) (23517 % WntSa 0> mRNA FEHUC AT 5
JEIB /) (CF) (1.0 BL 1 4.0g/cm?) DOFE

Wnt5a ® mRNA FEHi%, 0, 1, 3, 6, 9, 12, BLUN24 FEEHZDOERER Y A
F — VG & IV TIRE L7z, Wnt5a © mRNA JHi%, 1.0g/cm?’, 4.0g/
cm’ @ CF AfFIZH T control BEIZ L@ VWMEA 2R~ LT-, £72, CF-1.0 g # 1%
CF-4.0 g BEICH_E AR L7z, (*P<0.05, **P<0.01, Mann-Whitney U [#i7E,
control # & DA EAEERT), T —HI1%, FH#H£SD & LTET,
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Wnt5a BEEFRRE
(HCEM cells)

............ control
1.0 g/cm?
" " 4.0 g/cm?

Relative Quantity (Log,)

01 3 6 9 12 24

Time (hours)

4 & Ay MIEMIBEII (HCEM cells) 12X % WntSa © mRNA %325k
T5HEBES (CF) (1.0 BLUN4.0g/cm’) DFE

WntSa © mRNA %BUE, 0, 1, 3, 6, 9, 12 BLU24 B OERKY A
5 — VMGG & BV CHRE L2, WntSa © mRNA F3%, 1.0 g/em’® CF
EMATREL D B, 1, 3, 6 BEHILIC 4.0 g/ om® O CF &M 2 = BED T B 7
BaNZ Rk L=, (* P<0.05, Mann-Whitney U # /&, control B & O E #4577 4
F—H 1%, FHESD & L THEKT,
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control 10g hog

B P €
e,
£ i b _.'-_
H_ E '_-_. -|.I..._|I. .-..1-'-.
A e,
e
5 4 i
—
(A |
ARTIAR av e B .. gl
LT =S
TRAP AN T R\
N sk Twh
.._'\-.._- o ] . H\.'
y Yo P o e |
i ¥ i . = peln
. Y P — AR o — B T—
([} LE} LF3
P.C D AD Tl D it
. R Al ¥
Lirs B e
Wntba gy - e
e r o - : B
- -
o o 0 T -3 i -
AB m— = b — —
(G . H ) 1)
AR OUPNC D AB TR A AL D\ e
v e | T I e
ATl k -.. (= . .'I.-_" j ..: :'\.'p"
h ] 1 o y '-'I, hl. ; P =
; -. ] ; |' ' Brs -
RANKL et & \ : i
.l (K]

X1 5 A ERihUERR R 2 7 7 ¥ —¥ (TRAP), WntSa 8 XL U'RANKL {Z%f9 5
RN SV BV S VSO b SR NS ek i A =3 U )

JE4E 71 (CF) %7 BRIINZ 721, CF-10 g BEICB W T O BRI BIEZ SN,
CF-50 g # CIIRWINNBIZE S4LTz, S EMIflalE, CF-10 g BEO Ml E &
ANZBIZE S 41, CF-50 g BEO MR K HIZFE D HALIZ(A, B, C), TRAP H%EKIS
PRI, Z2OMIICB W CBIZR <7z (D, E, F), Wnt5a D5 ik x, CF-10
g RED U B M B X ORI, CF-50 g BEOHRFmICBLZR SN (G, H, 1),

RANKL O R SHIE, CF-10 g HEO Ml E R i L OV RE, CF-50 g D
EREE CBIZ N (J,K L), AB, tiflif; D, 24E;C, £ A NE; PDL,
BEARMEL, RED - BMEMINE, £53R 200 x, 23— : 50 pm
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Rk bk

Wnt5a RANKL

~ 60 s —~
] B 180 *
g 0 . g 160 s
= —-_— = 4
a0 2 1o
g g 120
» 30 “ 100 =
= T 0
8 20 8 o
E £
2 10 s
a i W

0 0

cont 10g 50g cont 10g 50g
TRAP |

~ 80 *
E

70
3
5 60
e
& 50 .
20 ——
H
E 20
A |

0

cont 10g 508

6 Wnt5a, RANKL ¥ X OV ABEPTHEREIEAR X 7 7 4 —8 (TRAP) O
R 3 D & B R

Wnt5a , RANKL 3 X O TRAP Z N E O EMAEEL, 7 H BIZ control A
Ll LT, JEMES) (CF)-10 g #E3 L TN CF-50 g BTN L 72 (* P <0.05,
Mann-Whitney U fi7E, &#E & OFEEEZTRT), 7 — 1%, FHLSD & L TET,
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RANK-RANKL

10 g

50 g

10 g§

50 g

() (K) (L
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RANK-RANKL Wnt5a—Ror2

control

(N}

7 7 v FOWREE (PDL) fEIKICIS T Dot EY A

B M43 IR+ «-B (RANK) 3 X O Wnt5a Sof FOaHEiaIL, £l 7 (CF)
-10 g B (A, G) @ PDL 3 X OVl B WL £ 7213 CF-50 g # (D, J) ® PDL ¥
T ORI UL EE LI » TRERIC R STV 2, BE IR LR - «-B U
K (RANKL) B X W Frizzled B L O Fn v v FF—EA4—7 7 VZEHIK 2 (Ror2)
T RUOSHERIIE, CF-10 g # (B, H) @ PDL B X UM HlE RIS Z, CF-50 g
# (B, K) @ PDL X ORI E I » TREICRE STV, CF-10g
BE(C, ) OHEFEB I £ 7213 CF-50 g BEDOHRLINESIZ, RANKL 38 L8
RANK F 72/% Ror2 3 L O WntSa 238 2 R LBIZ SN2 (F, L); HEAS
NS ATRL TV D,

Control #:PDL |Z RANKL 3 X T'RANK (M) F721% Ror2 35 X X Wat5a (N) D
WOEHRERD BT, AB, HfEE;C, B AL NE; D, £4'E;PDL, HiRE, &
BT : BtEAlie, %2 200 x, 23— : 50 um
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