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ABSTRACT

THE EFFECTS OF rh-BMP2 INDUCTION AS GUIDED BONE
REGENERATION (GBR) ON CRANIOFACIAL BONE DEFFECTS
OSTEOGENIC DIFFERENTIATION

Background: Craniofacial bone defect is one of the defects that requires intensive
treatment because the craniofacial region has a high level of sensitivity. Guided
bone regeneration (GBR) is one of the treatments performed to achieve perfect bone
regeneration. The presence of a barrier membrane as the GBR prevents the
migration of non-osteogenic cells to the defect area. Bone Morphogenic Protein
(BMP) is one of the most important growth factors in bone induction. BMPs for
clinical indications are routinely produced today using recombinant DNA
technology that produces recombinant human BMP-2 (rhBMP-2). BMP-2 will
eventually modulate osteogenic differentiation (osteoblastogenesis and
osteoclastogenesis) through 2 pathways, namely the BMP/Smad signaling pathway
and the mitogen activated protein kinases (MAPKSs) cascade. Pupose: To determine
the effect of induction of recombinant human BMP-2 (rhBMP-2) on Guided Bone
Regeneration (GBR) on the osteogenic differentiation of craniofacial bone defects.
Research Methods: literature sources used in compiling articles through several
databases (Google Scholar, Science Direct, NCBI, Elsevier, and PUBMED) with
descriptions related to induction of rhBMP-2 as GBR and osteogenic
differentiation. Results: Induction of rhBMP-2 on scaffold as GBR will increase
osteogenic differentiation (osteoblastogenesis and osteoclastogenesis) through
BMP-2/Smad signaling pathway and MAPKSs cascade. Conclusion: There is an
effect of rhBMP-2 induction in GBR on the osteofacial differentiation of
craniofacial bone defects.

Keywords: rhBMP-2, Guided Bone Regeneration, osteogenic differentiation
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ABSTRAK

PERAN INDUKSI rhBMP-2 PADA GUIDED BONE REGENERATION
(GBR) TERHADAP DIFERENSIASI OSTOGENIK DEFEK TULANG
KRANIOFASIAL

Latar Belakang: Defek tulang kraniofasial adalah salah satu defek yang
memerlukan penangan intensif karena regio kraniofasial memiliki tingkat
sensitivitas yang tinggi. Guided bone regeneration (GBR) adalah salah satu
perawatan yang dilakukan agar tercapai regenerasi tulang yang sempurna. Adanya
barrier membrane sebagai GBR mencegah migrasi sel non-osteogenik ke area
defek. Bone Morphogenic Protein (BMP) merupakan salah satu growth factor
terpenting dalam induksi tulang. BMP untuk indikasi Klinis secara rutin diproduksi
saat ini menggunakan teknologi DNA rekombinan yang menghasilkan recombinant
human BMP-2 (rhBMP-2). Nantinya BMP-2 akan memodulasi diferensiasi
osteogenik (osteoblastogenesis dan osteoclastogenesis) melalui 2 jalur yakni
BMP/Smad signaling pathway dan mitogen activated protein kinases (MAPKS)
cascade. Tujuan: Mengetahui pengaruh induksi recombinant human BMP-2
(rhBMP-2) pada Guided Bone Regeneration (GBR) terhadap diferensiasi
osteogenik defek tulang kraniofasial. Metode Penelitian: sumber pustaka yang
digunakan dalam penyusunan artikel melalui beberapa database (Google Scholar,
Science Direct, NCBI, Elsevier, dan PUBMED) dengan deskripsi terkait induksi
rhBMP-2 sebagai GBR dan diferensiasi osteogenik. Hasil: Induksi rhBMP-2 pada
scaffold sebagai GBR akan meningkatkan diferensiasi  osteogenic
(osteoblastogenesis dan osteoklastogenesis) melalui BMP-2/Smad signaling
pathway dan MAPKSs cascade. Kesimpulan: Terdapat pengaruh induksi rhBMP-2
pada GBR terhadap diferensiasi ostogenik defek tulang kraniofasial

Kata Kunci: rhBMP-2, Guided Bone Regeneration, diferensiasi osteogenik
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RunX2 : Runt-related Transcription Factor 2
R-Smad : Receptor-regulated Smad
RANKL : Receptor Activator of Nuclear Factor Kappa-B Ligand
SDF-1 : Stromal Cell Derived Factor 1
SPP1 : Secreted Phosphoprotein 1
TGF-p : Faktor Pertumbuhan Transformasi Beta
TNF-a : Tumor Necrosis Factor Alpha
VEGF : Vascular Endothelial Growth Factor
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