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% A4 MV PHYSIOLOGY & PATHOPHYSIOLOGY OF BONE REPAIR
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{#i % ! Dr. Willy Hofstetter (Professor, University of Bern, Switzerland)
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Bone repair is a complex biological process, with a sequence of distinct steps mimicking aspects of
fetal bone development. Upon initiation of repair, an inflammatory reaction is followed, depending
on the mechanical fixation of the repair site, by endochondral or membranous bone formation. The
primary woven bone is subsequently remodeled and replaced by lamellar bone. The individual steps
of bone repair are regulated by microenvironments consisting of local and systemic growth factors, of
components of the extracellular matrix and of cells. Therapeutic interventions with biological effec-
tors to improve bone repair require an understanding of the environment these agents are acting in,
their effects being dependent on concentrations, amounts and site of action.

Inflammatory cytokines like Tumor Necrosis Factor—a and Interleukin—-17 can stimulate the de-
velopment of osteoclasts through a direct action on monocyte/ macrophage lineage cells. Simultane-
ously, through induction of the release of GM-CSF by mesenchymal cells, these factors support the
formation of granulocyte — macrophage colony forming units and thus inhibit osteoclastogenesis. On
the other hand, Bone Morphogenetic Proteins (BMP) are potent stimulators of bone formation, but
these growth factors induce the synthesis of BMP — antagonists. As a consequence, therapeutic in-
terventions may both encompass the exogenous application of the growth factors as well as the inhi-
bition of the antagonists.
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microRNAs 135 X21~ 238 ERED /) v a—F 1 7 RNA ST TH Y, Dicer & Drosha &9
2ODFEEREFEIZEL o TUH 7, RNA-Induced Scilencing Complex (RISC) #HE&MKZ L L Z D
FEfE % 56H# 9 5. M Z1C Dicer 2VFHEIEA: - BHICKEREETH S L) 2D Y, Dicer 12X h AL
B EN 5 microRNAs b EEFAE - BRICEETHLEWVWR L. G, 7 AMkErHwi~v4 270
TLAWKEY, BEHERMICHEIT % microRNA 140 (miR-140) % [{% L 72. miR-1401%, €7 5
74 v v aB XYY AIIBIT S in situ hybridization 12 & ) BFRFEN R Z R L2720, ®E
DI - BN EE R EE E R 2T EREL, /vy 2T T2 (KO) Z1EK L7z #%, miR-
140 KO ZMUE D BHEIEEAEEZ R LIz, COMMFR A = X5 8 LT, BERIKE M 55L % Hl i
THIEICEDERKREE - TERERET A 2R LA RICRISCOFEEI Y R—F Y P TH S
Argonaute 2 & F\W 72 S0 ik B2 X 0, miR-1400 FHi ¥ & L C Dnpep ZZREL, ¥ 75
7 4 v ¥ 2% T Dnpep 2B D5 - BRICULHERBEREDE (BMP) ¥ 7 F L Z2HI#dT 52
EEWHLMILZ. S5 miR-1400KFICB I 2 EHEN L LKL LTSox 9 #FME L. ML
L0, miR-1401ZUEOFRKIEBKICLETH Y, T+ Dnpep & BMP ¥ 7 F v Oifil#H, MKk S
RO ALK, 12X DG IAE - BRICEE L REHZ2 R 2 L aVR SN,
miR-140I3 E3 L FF L VA —¥TH 2 Wwp2 BIZTDOA v b ¥ LIZHFAET . insitu hy-
bridization %% 179 &, miR-140[ kI, Wwp2 IV AB L PET T 7 4 v ¥ 2 IZB W THRGFER
WasEdlz/R L7z, £72, Wwp2 & Sox 9 DEFEN Y —7 v FThbH I &, Mediator B EARDORERL
53 Cd % Mediator 25 & tHHEAEH$ 5 2 &, Wwp2, Mediator 25, Sox 9 3 AKREZ T L %2275 Sox
9 DIEGEMZILET LI, ZWHLNICLZ. ¥T57 149 ¥ 212BWT Wwp 2 H 5 Wi Mediator
BDOBIET/ v 77T v afi) L OB D ETIERI Lz, ZOBRIE Sox 9 Bk EFHP T 5. Dbk
0, EIZBWT Wwp 2 id Sox 9 DEHENZ TE T THh D Mediator 25 & HEMREZ T L 2555
Sox 9 ZMABITT AL Z LICX ) Z0EEEEZHIFHZ 2R L, 512 miR-1408 X " Wwp 2 1
Sox 9 O FHH T & LCHEFRA - BRICEEEEH 2 R/ L TV HELH ST L.
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