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Discovery of herbal medicines with in vitro anti-fibrotic activities 

Hu, Q¹, Hendry, B¹, Xu, Q²

¹Kings College London, ²Chinese Academy of Medical Sciences & Peking Union Medical School

Background: We recently developed transforming growth factor 1 (TGF-1)-induced, cell-based models of renal fibrosis representing excessive extracellular matrix deposition, which is suitable for high-throughput discovery of inflammation-independent anti-fibrotic activities. Here, we report the application of this method to discover herbal anti-fibrotics. 

Methods: Twenty-two herbal compounds and eleven single herbs were identified as potential candidates based on analysis of literature published in the past ten years. The inflammation-independent anti-fibrotic acitivities of these compounds and methanol extracts of the herbs were examined in TGF-1-induced in vitro models of renal fibrosis established in rat kidney fibroblasts (NRK-49F). TGF-1-induced total collagen accumulation was visualised and quantitated by picro-Sirius red staining and spectrophotometric analysis. Cell detachment scores and lactate dehydrogenase assay were performed to monitor in vitro cytotoxicity. 

Results: Out of the 22 herbal compounds, 4 flavanoids (quercetin, baicalein, baicalin and silybin) and 2 non-flavonoids (salvianolic acid B and emodin) showed anti-fibrotic activities. Their ED50 are 22.26, 24.65, 45.92, 74.45, 4.66, 13.58 (M, respectively. The flavanoids and salvianolic acid B had dose-dependent anti-fibrotic effects and relatively low cytotoxicity. Emodin had an anti-fibrotic activity but its ED50 was very close to its toxic dosage. Among the remaining compounds, 11 had little anti-fibrotic activity and 4 had high cytotoxicity. In agreement to the anti-fibrotic activities of baicalein, baicalin, savianolic acid B and emodin, the extracts of herbs containing abundant aforementioned compounds, including Scutellaria baicalensis Georgi, Rheum palmatum L. and Salvia miltiorrhiza also showed dose-dependent anti-fibrotic activities with ED50 51.78, 66.84 and 31.84 (g/ml.

Conclusions: We conclude that the cell-based model of renal fibrosis representing excessive extracellular matrix deposition can be successfully used to detect inflammation-independent anti-fibrotic activities in herbal compounds and herb extracts. Flavonoids and salvianolic acid B have the most promising in vitro anti-fibrotic activities with low cytotoxicity. Three herb extracts which are rich in some of these compounds also show significant activities. These data warrant further studies to explore the efficacy and mechanisms of these herbal compounds and herbs in preventing renal fibrosis.

