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MFFERRR OB EE (Fi30) - BEIRIFTEE & OHERIEMIE 2 R T 5 72012, FFICBREIY A R L R
EH L.~ v AR E ML E AV T in vitro TOMEST 21T - 72, BB{LAJ A b L A%, secreted
Frizzled-related protein 4 (sFRP-DIZHNZ T, i Hifa LK 7 (RANKL) OFEBHE TR, i
RANKL BH%E[K 17 Osteoprotegerin (OPG)3 8l % i/ X 7=, ¥ 7= Wnt/ B -catenin 27
NDO—EZMEI Lz, sFRP-4 IZFR L& 2 A, KinT 7 v E— %k TATA-box #TfED
CpG 714 7 KTk, BHRETEHED Y b U ATFMERBE SV, A TF by R Ul
HEAMeCP2) 2T DI E MG S HERZ Sz, — 7, BERA PV ARE T ClE, 20
CpG Bl 77 = 8 ALK b S & 7o 6. MeCP2 #E &I T L T, TATA-box #& &
H(TBP) & TATA-box & DfEA OIEENBIZE S, FE(EAYA L RIZ L% sFRP-4 #{x 138
FEMACEERE 2 B 5202 L7z, 72 in vitro OBIEL T, SRAMEICHERIE 2 35 % L= 8 R <
7 ADKRERE 72 EC, BRBOONBIE I, MBICE¥ L7z sFRP-4 RfEE~ T A%, BRRE
B TOMENT X D85 BRI TH - 7o, B2 RREE A b L 21X RANKL %713 5 204
TE N AR L, Nl 7e & OfEe 2Bk A b L 2 FTiL. sFRP-4 7% Wnt/ 8 -catenin %
2T D EREEE 2 IE 95 Z & T, BIEANEOW T B HRIEZ KT 5 Z LRI S
7

W R OBEEE (J€30) : To elucidate the mechanism of diabetic bone complication, we
focused on the oxidative stress and performed in vitro studies by using mouse bone
marrow stromal cell line. Oxidative stress induced by methylglyoxal (MG) treatment
upregulated secreted Frizzled-related protein 4 (sFRP-4) gene expression as well that
of osteoclast differentiating factor (RANKL) gene while MG treatment suppressed the
expression of Osteoprotegerin (OPG, a RANKL antagonist) gene in reciprocal manner.
Furthermore we observed oxidative stress suppressed Wnt/ [ -catenin signal
transduction pathway. In the analysis of sFRP-4 gene promoter region, we found
highly methylated two-tandem cytosine-guanine sequences (CpGs) at 5 bases
upstream of TATA-box following to downregulation of sFRP-4 gene transcription
through methylcytosine binding protein 2 (MeCP2) recruitment. We observed
enhanced adhesion of TATA-box binding protein (TBP) to TATA-box under the
condition of oxidative stress. These findings elucidated a part of the mechanisms of
restoration in sFRP-4 gene expression induced by oxidative stress. We next designed in
vivo studies, in which we histomorphologically compared long bones obtained from
drug-induced diabetic mice and healthy mice, and we observed reduction of trabecular
bones in diabetic mouse femur. Moreover, we originally established sFRP-4 knock-out
mice and observed that this animal was resistant to osteopenia due to senescence in
natural course. These studies suggest that acute oxidative stress promotes bone
resorption through RANKL signaling whereas, in mild and persistent oxidative stress
as senescence, sFPR-4 represses turnover of bone metabolism through Wnt/ S -catenin
signaling prior to the onset of osteopenia and ultimately osteoporosis.
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mobility shift assay (EMSA) #1795, 71—
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