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Active Component of Ginger Has Potent Chondroprotective Activity Against
Cytokine-Induced Cartilage Degradation
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Abstract

Ginger (Zingiber officinale Rosc. has long been used to relieve pain in both

degenerative and inflammatory joint diseases. Nevertheless, there has been no report of
ginger to protect against cartilage degradation which leads to degenerative joint diseases.
This study aimed to inverstigate chondroprotective effect of Zingerone, one of the active
components isolated from dried ginger, on cartilage degradation induced by the most
important cytokine which causes degenerative joint diseases, IL-1b, using Cartilage Explant
Model.

Articular cartilage explants were prepared from porcine metacarpophalangeal
joints. They were cultured in the precence or abcence IL-1b, (10 ng/ml) and Zingerone at the
concentration range of 0-40 mM. The anti-arthritic drug, diacerein, was performed as a
positive control. After 5 or 30 days of incubation, the culture medium was harvested for
analysis of cartilage degradation markers as sulfated glycosaminoglycans (s-GAGs) and
hyaluronic acid (HA) by Dye binding assay and ELISA technique. Activity of matrix
metalloproteinase enzyme-2 (MMP-2) which involved in cartilage degradation of
degenerative joint diseases was analysed by gelatin zymography. The remaining of collagen
and uronic acid in the cartilage explants were analyzed by colorimetric assays.

It was found that IL-1b treatments caused the dramatically increase in the release
of cartilage biomolecules into the culture media as s-GAGs and HA, constantly with the great
reduction of collagen and uronic acids contents which remained in cartilage explants. In co-
treatment of IL-1b and Zingerone, results from the media analysis showed the significant
reduction of s-GAGs and HA, including MMP-2 activity, in dose-response manners. These
were concomitant with the higher contents of collagen and uronic acids in the explants
compared to the IL-1b treated group. Zingerone from 40 uM was found to significantly
protect cartilage degradation (p<0.05). These results were the first to reveal
chondroprotective activity of ginger in condition which simulated the pathology of
degenerative joint diseases. The mechanism of protection may involve in the molecular
suppression of IL-1b-induced synthesis and release of MMP-2, one of cartilage degradating
enzymes of degenerative joint diseases.

Keywords: Zingerone, IL-1b, MMPs, Cartilage explants, Chondroprotection
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