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Velvet antlers are the fastest growing mammalian tissue, reaching growth rates of
approximately two centimeters per day during the growing season. In cartilage and bone
cellular activity largely depends on the interaction with vast amount of extracellular matrix
substances. The chondroitin sulfate proteoglycans (CSPGs) of cartilage are dynamic
components that play major roles in the normal physiology of cartilage and regulate the
biological processes since many of their functions are associated with the glycosaminoglycans
(GAGs), especially, the structure of the CS chains is quite considerable interest. The CSPGs
form tip and mineralized cartilage of the unossified antler of Cervus timorensis were extracted
by GuHCI and CsClI ultracentrifugation. The CS extraction and disaccharide composition were
evaluated by anion exchange solid phase extraction and enzymatic using chondroitinases in
combination of HPLC. A disaccharide composition demonstrated that CSA [GIcAB1-3GalNAc(4-
O-Sulfate)] and di-4S [GIcAB1-3GalNAc(6-O-Sulfate)] are the major disaccharide constituents,
which found in high density gradient centrifugation fraction of both cartilaginous antler tips
(CSA:CSC ratio = 1:1). In addition, we reported for the first time about oversulfated
disaccharide units: CSD [GIcA(2S)[31-3GalNAc(6S)] and CS-E [GIcA(2S)P 1-3GalNAc (4S, 6S)]
containing in low density gradient centrifugation fractions. The biological functions of antler CS
oligosaccharides were studies 1) growth factors interaction analysis on surface plasmon
resonance (SPR) system 2) chondroprotective effects using porcine explant model and 3)
osteogenesis property by bone matrix proteins gene expression analysis. The antler CS
oligosaacharides showed the specific binding affinity toward the recombinant FGF, which has
been reported that plays an important role in the development of bone and cartilage. CS antler
oligosaccharides from Cr and Mc protected IL-1ﬁ induced cartilage degradation. In addition, the
bone matrix proteins (alkaline phoshphatase, collagen type | and osteocalcin) in osteoblast cell

line (hFOB 1.19) were induced by antler oversulfted chondroitin sulfate treatment. CS



oligosaccharides from cartilaginous antler with their chondroprotective and osteogenesis

properties, may be good candidate for therapeutic application for bone and joint diseases.
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