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1. Introduction 

As demonstrated in Table 1, there are many growth factors related to bone repair/regeneration. 
Bone morphogenetic proteins (BMPs) have been subject to intense research for their possibly 
therapeutic use in applications in bone repair/regeneration [1]. At least 20 types of BMPs have been 
identified in humans among them, BMP-2, 4, 5, 6, and 7 have demonstrated strong osteogenic 
capacity [2]. In mesenchymal stem cells (MSCs), BMP-2 increases osteocalcin levels in vitro [3] and 
induces bone formation in vivo [4]. Recombinant forms of BMPs, particularly rhBMP-2 (Infuse, 
Medtronic Sofamor Danek, Memphis, TN, USA), are commercially available for clinical application 
in treating bone defects [5]. 

The insulin–like growth factors (IGFs) are another abundant growth factor produced by 
osteoblasts and present in bone [6]. These molecules are important regulators of osteoblast functions 
and are required for optimal bone development and maintenance. IGF-1 promotes osteoblast 
proliferation, differentiation and mineralization in primary calvarial osteoblasts in vitro [7]. 

Similarly, fibroblast growth factors (FGFs) are polypeptides that regulate several important 
cellular processes and play a critical role in bone formation [8]. Among them, FGF-2 is known to be 
an important regulator of osteoblastic activity, since it stimulates osteoblast replication and decreases 
the expression of differentiation markers by this cell in vitro [9,10]. FGF-2 is also a critical determinant 
of bone mass in mice by modulating the Wnt signaling pathway [11]. 

Other biological mediators show similar biological activities in bone, such as connective tissue 
growth factor (CTGF), hepatocyte growth factor (HGF), growth differentiation factor 5 (GDF-5)  
and epidermal growth factor (EGF). In general, these mediators act by upregulating osteoblast 
proliferation and/or differentiation during bone neoformation [12–14]. On the other hand, activin A, 
osteoclast inhibitory lectin (OCIL), preadipocyte factor-1 (DLK1/ Pref-1) and twist-related protein 1 
(TWIST1) are negative regulators of osteoblast differentiation in bone remodeling [15–18]. 

2. Methods 

This study Review was developed utilizing electronic searches of the PubMed database which 
were conducted in April 2016 for publications that investigated the role of OGP and OGP(10–14) in 
bone regeneration. Relevant papers were identified through a search of this database using the 
following terms: “Osteogenic Growth Peptide” or “OGP” or “OGP(10–14)” alone or associated with 
“bone regeneration”. A literature search was conducted using the Endnote Program™ X7 version 
(Thomson Reuters, New York, NY, USA) in order to eliminate duplicate references. 

Three hundred and ninety eight English publications were found. After the publication 
selection, 47 articles were related to the investigation of OGP/OGP(10–14). Among these, 35 
references investigated the role of OGP and/or OGP(10–14) in bone regeneration, 9 references 
investigated the role of OGP and/or OGP(10–14) in hematopoiesis and 3 references were reviews. In 
the present literature review was considered the 35 publications that characterized and investigated 
the role of these peptides (alone or in association with biomaterials) in bone repair/regeneration. 
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