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The strategy for refractory fracture using the combination of microRNA with
magnetic targeting system
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It is difficult to achieve bone union for refractory fracture cases with a non-
invasive technique. MicroRNAs (miRNAs) are short, non-coding RNAs that act as repressors of gene
expression at the level of post transcriptional regulation. The aim of this study was to identify miRNA
which play an important role in osteogenesis, and acceleration of bone union by regulating identified
miRNA in rat refractory fracture model. miR-222 was identified by microarray analysis during
osteogenesis. Inhibition of miR-222 promoted osteogenesis and over-expression of miR-222 inhibited
osteogenesis from human mesenchymal stem cells in vitro. miR-222 inhibitor was administered into the
fracture site in rat refractory fracture model. Bone union at the fracture site was achieved in the
miR-222 inhibitor administration by confirming radiographic and histological evaluation. Local
administration of miR-222 inhibitor could accelerate bone healing through enhancing osteogenesis in the
rat refractory model.
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Downregulation miRNA

Name ACT(MSC) ACT(Osteo) fold change
miR-31 2.209 4578 0.194
miR-222 0.223 2373 0222

miR-191 2919 4386 0362
miR-16 2.893 3.880 0.364
miR-21  2.893 4.025 0.456
miR-24  0.447 1.578 0.457

Up-regulated miRNA
Name  ACT(MSC) ACT(Osteo) fold change
miR-888  4.638 3591 2.07

a 5531 3.681 361
miR-518 13.863 1495 >10
miR-519d U.D. 0457 >10

U.D. : undetectable, Osteo : osteoblast

Control : U6 snRNA, ACT=CTsample-CTu6snRNA, fold change’l‘
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Yoshitaka Kawanishi, Mitsuo Ochi.
Inhibition of microRNA-222 expression
accelerates bone fracture healing with
enhancement of angiogenesis and
osteogenesis in atrophic non-union model
in rat.

the 2015 Annual Meeting of the
Orthopaedic Research Society.

March 28 -31, 2015 at the MGM Grand Hotel,
Las Vegas, NV (U.S.A.).
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