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We have shown that the number of osteoclasts in osteopetrotic (0p/op) mice increased after injection of
rhVEGEF-D, but was significantly reduced by the injection of Flt-4 neutralizing antibodies. Activation of
both Flt-4 and Flk-1 by VEGF-C and VEGF-D in the presence of receptor activator of NF-xB ligand
(RANKL) induces osteoclast differentiation in human peripheral blood mononuclear cells (PBMCs) but
not to the level observed when stimulating these receptors individually. Stimulating these receptors
simultaneously induced increased dentine slices resorption by osteoclasts compared to controls.
Moreover, we have shown Flt-4 expression was detected on osteoclast precursor cells (OCPs) at both
gene and protein levels and stimulation of Flt-4 by thVEGF-D may induce activation of mitogen
activated protein kinase (MAPK) and NF-«B pathways for induction of osteoclast differentiation.
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1.5 P BRI - (VEGF) 1%, 1983 4F
& EMER 7-(VPF) & LT Senger 512X
D IRHNTIE R S LTy 84 45000 o IfL A
KEKXTTHD (Senger et al., Science, 219,
983-985, 1983), Z DA FHITEMEE LT,
PN RZ iR L 0D B 51 S0 1. A8 i e T E L2 N 2T
b MR M EEKDFEES (Barleon et al,
Blood, 87, 3336-3343, 1996; Clauss et al., J.
Biol Chem., 271, 17629-17634, 1996) , K
T FE(oplop) ~ 7 ANZBIT HHEE MO 4y
LB ERENHRE SN T4 (Niida et al, J.
Exp. Med., 190, 293-298, 1999; Kaku et al.,
Biomed. Res., 21, 67-72, 2000), *7-, Fx
DOWFEIZ L V| VEGF B EFEO—D2TH D
Fms-like tyrosine kinase-1 (Flt-1)?D 7 & fi
BT HIERER Y (PIGF) 23[R
oD biFEReE A3 5 2 & EMEcE
(7% Flt-1 OJRIED S Rk bR BlEE S
Nni=z e, VEGF & PIGF OHIEPN1E #
ZEIE Flt-1 20 L TiThiLd Z E R X
7= Kaku et al, J Dent Res, 80,
1880-1883, 2001), & HIZ, ¥ ADFEERAY
th OBENREC tThVEGF 245952 ik
O AR RN BT A ks A A A
T2 AL EN, E 512, ThVEGF
BHIZEXDEOBEINMEEIND Z &R
SN 7= (Kohno et al, J. Dent. Res., 82,
177-182, 2003), Z L5 O —@#OMFSTHRE R
5. VEGF (3 EHlaombiFEz e 4= &
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—J . VEGF 77 XV —OH% 7 XA 7 Th
LU BN KM R T
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THERINTWD, L Laens, FREHC
B DHEANFOREEIZONTIE, (EEE-7=
<HEISNTE LT, TOZEN LB
DOFHEIZONT HH BN E o T, F
72 VEGF 7 7 2V —lZ X2 MEB LY
WNEFAICB W T REREERK & LT
fE L T\ 5 Fetal liver kinase-1 (Flk-1){Z->
WTH, BREE OREICOWTIIARHTH
b5, Lo T, VEGF 77 X U — & FWIY
DR, & HIZITREMEEICBIT V7
FTIVARERBEORREMAT 52 L1ITkD,
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VEGF, VEGF-C, VEGF-D, VEGF-E 0%
AL LT Flt-1, Flt-4, Flk-1 2ME< E 50
TWBHTd, KEFFETIZZ NS OZFIRICE
HU., ZOKEZMITT 25, FBRIZIT, 58
W AR 2 W, ZREEO R &
RT-PCR fi#tr, BI XU = AX T a v MNE
WLV BRET S, kv, B RS
(2 Flt-1, Flt-4, Flk-1 333 L TW B0 ED
LN L2t E RiBRHIE~0 VEGF,
VEGF-C, VEGF-D # 5-7° Flt-1. Flk-1.Flt-4
Fu vt —BIEHIcs x5 R R
T 5,

Fox OWZE T N—T Tl KEABR~ Y
2 (oplop~ 7 %) ~® VEGF, VEGF-E # 5.
DHBLT D EMaE ez nsgs 2 &%
T TICHBIC L, £Z T, VEGF-C,
VEGF-D O #5217\, HEL 5 EHladk
D% #4795, VEGF-C,VEGF-D 0# 51
XV, opop ~ U A ERIANHELT 5 7
HIE, INDIEFREAKRE LT Flt-4 & Flk-1
L CIHREMEZFHEEL TnD Z &l
e b, iz VEGFE, VEGF-C, VEGF-D,
VEGF-E OaMiaiEEsElc 5 x5 Flt-1,
Flt-4, Flk-1 FRGUEDOZEZ oplop ~ 7 A
IZOWTHRT 5, EHIZ, oplop ~T AT
VAR R B R AR RIS HE NS B 2 L v
LN TWaA 7=, i+ VEGF, PIGF,
VEGF-C, VEGF-D, OPGL i} DO#4AEZAL,
AE=HF—V 7L, REMNITENT S
op/op ~ T ADRE NI 45 Flt-1, Flt-4,
Flk-1 FRIGURDOBELZRFT 5 2 L1k,
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~ U AEEIESE (X7 A~ —kr, A
hE) % 10% eV iMIE 2 & e o -MEM H1iZ
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(2) RT-PCR ##&#7
Quickprep total RNA extraction kit
(Pharmacia Brotech, USA). Oligo(dT)z2o
primer (HVEHFE. KPR . Rever Tra Ace-a
first strand cDNA synthesis kit (BPERHRE.
KB) & 8LH D GeneAmp PCR system 9700
(PE Biosystems, Foster, USA)Z{#FH L. ~
7 AR BTERHE RIS B8 1) D Flt-1, Flt-4,
Flk-1 mRNA OREUZSWTRETT 5,
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ERWTEBXKUKEIL72th, = hrklr—2
A7y (BALEEG, RN BIZEiRE
L . rabbit anti-Flt-4 ¥ X OV rabbit
anti-Flk-1 polyclonal antibodies ( LAB
VISION, USA) ., B L UH v+ ¥ IgG
(Kirkegard & Perry Laboratories inc.,
USA) #fEH L., ~ U RAE i
% Flt-1, Flt-4, Flk-1 & ARBUZ OV Tt
T 5%,

(4) oplop = U7 AT B 5 rhVEGF-C,
rhVEGF-D #5.2 X 2 F MR LFED
TREt

B6C3Fe-ala-opl+ 7V —F 4 JXT
(Jackson Laboratory, USA) X 0 1§7/-4:%
11 H#D oplop ~ 7 A2, rhVEGF-C I &
U'rthVEGF-D (R&D Systems, USA) # Hi
A 5 L, = —7 VIl T C. 4% Mg
EARL~ U AT THEERDOREREE 21T 9.
Z LT, KIFFZHMHL 14%EDTA(pH7,4)
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PUkiE AR A 7 7 # —EB(TRAP)Y& L BifF D
BB TR IR D R 21T 5,

(5) oplop = T AZBIT B Flt-1, Flt-4, Flk-1
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Flt-4, Flk-1 Ffapiik (LAB VISION, USA)
DFEE-ZITV, =—T VR T T, 4% MR
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ARWFFEIE, VEGF 7 7 2 U — 23 B a4k
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RELAEW~ T A (op/op~ T A) ~D VEGF,
VEGF-E $5-3MEffazkic 5 % 2 #2028
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TR 2 BB 5 Z Ll KD BES
AU % B W A I 5 S e LA 7 ) S 7 IR
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W5, R 20, 2 1 FEEEOWFIEAE R L U | VEGF
77 IV —DUOEDTHD VEGE-D 2% op/op
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ERIZ RANKL f£1E F C VEGF-D 3 X OMiLod VEGF
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e S, FEUSINEE & i LA RIS
winL., SFU R OWINGEE R LT, £ LT,
Flt-4, Flk-1 OFffuiE =R+ s Z Lz &
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SRS S AL, B IR RE SRR D > 7 VR E
R D—H L LT MAPK {53£% 3 L NFkB
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INHOREE LY, VEGF-D 1% VEGF-C & A
BRI ALV o NEFADRED % F
oLl b9, fhod VEGF 77 2 U —&1Z
ERREEOWEMIFERELETHZ &0
IRENTCEIL, HOBENCH T HRER & L
T, INFETHMEEIN/ZVEGF ZiZH e L,
VEGF 7 7 2 U —2{K L& L COWKISH DI
BICEBICAER ThOo-EEZOND, £
72 Flt=4 [ZoW T H e ML E R T
HHLENRMEIZ 72720, RERFDEZRED
OIFIFIE LT, mEICHE SN Fle-1
Flk-1 12h1Z Flt-4 o faikosH<e, =
NHDZEKE VEGF 77 3V — & DOFEETH
EHIE L COBERISHNHIRE S NS,
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participates in osteoclast differentiation in
osteopetrotic (op/op) mice. Biomedical research:
30(1); 81-37, 2009, #HiH Y.
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