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Study of bone metabolic control mechanism due to fibroblasts and application to
treatment of bone resorption disease.
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Ths research showed the fibroblasts under effect of the mechanical stress
control bone metabolism of the co-cultured osteoblasts by changing a production of IGFBPs over time.
The fibroblasts constituting bone microenvironment would control bone metabolism via IGFBPs.

The result indicats that unknown control mechanism by the bone microenvironment mainly composed of

fibroblasts would be presented.
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Table 1. Gene expression changes analyzed by microarray
Gene Symbol Gene Title Log?2 ratio 5
BMP2 bone morphogenetic protein 2 1.8 < -
BMP4 bone morphogenetic protein 4 2.6 é ‘ /\ —BMP2
RUNX2 runt related transcription factor 2 3.1 : 4 A .
0sX osterix (sp7 transcription factor) 2.2 ﬁ //%\ --BMP4
WNT3A wnt family member 3A 3.5 r- ™ —WNT3A
IGF1 insulin like growth factor 1 3.2 g éﬁ 3 T
IGF2 insulin like growth factor 2 4.1 é g / / \\\\
RANKL RANK-ligand -1.6 an _: 2
OPG Osteoprotegerin -2.7 :: =
COL1A1 collagen type I alpha 1 0.9 5 = / / M
ALPL alkaline phosphatase 1.6 o0 1
IFGBP1 IGF bin£ng [l))mtein 1 2.1 3 / Ne——
IFGBP2 IGF binding protein 2 -1.2 E
IFGBP3 IGF binding protein 3 2.5 '3 0 !
IFGBP4 IGF binding protein 4 2.2 0 6 12 24 36 48 (h)
IFGBPS IGF binding protein 5 33 Fig 1. The gene expression level of BMP2, 4 and WNT3A.

IFGBP6 IGF binding protein 6 -1.9




RUNX2, IGF2 24 IGF1
36 (Fig2) 1
48 ALP 36
(Fig3)
RANKL, 48
(Figd)

« S 5

<
% -o-RUNX2 x é -0-COL1A1
2 471 cosx = 4 -0-OCN
= —+IGF1 / \ = LP
£%; | —IcR A\ A 233 —4 5
? = 2 £
2 & D\if///( i 2 -
£= :M 2=
I 5 q .
2 E;Q—/—-a’ — =
2 s
E 0 T T 1 E 0 T T T T T 1

0 6 12 24 36 48 (n) 0 6 12 24 36 48 (h)

Fig 2. The gene expression level of RUNX2, OSX, and IGF1,2.
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Fig 4. The gene expression level of RANKL and OPG.

IGFBP6
IGFBP4

ALP
IGFBP3,5,6
IGFBP1,2,4

IG
36 48
12
ALP

IGFBPs
FBPs3,5

(Fig5,6)

ALP
ALP

IGFBPs

IGFBPs

Level of gene expression/18s rRNA

Fig 3. The gene expression level of COL1A1, OCN and ALP.
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Fig 5. The gene expression level of IGFBP1, 2 and 4.
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Fig 6. The gene expression level of IGFBP3, 5 and 6.
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