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Abstract |

Progressive renal fibrosis is the final common pathway for kidney diseases leading to chronic renal
failure. Epithelial-mesenchymal transition (EMT) is known to be the critical mechanisms of the
development and aggravation of chronic kidney injury. In this study, we examined the therapeutic
effects of bee venom (BV) on the progression of renal fibrosis using the unilateral ureteral
obstruction (UUO) model. UUO group increased the expression of fibrosis-related genes including
FSP-1, PAI-1 and Vimentin, whereas these expressions were significantly decreased by BV
treatment. The number of cells positive for ILK was increased in UUO mice, but decreased by BV
treatment. In addition, B-catenin, and Snaill expression was increased in UUO mice, while this
effect was significantly decreased with BV treatment. The UUO operation significantly induced
expression of Vimentin, and inhibited expression of E-cadherin compared to normal kidney.
However, BV treatment markedly decreases Vimentin expression, and increases E-cadherin
expression. In summary, these findings suggest that BV attenuate renal fibrosis and reduce EMT
responses by suppression of pro-fibrotic genes, and EMT-related genes.
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TRIzol reagent (Gibco, NY, USA)
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Fig. 1. BV effectively inhibits renal fibrosis related gene in obstructed kidneys. (A) Representative immunohistochemical staining results for FSP-
1 in the kidneys at 7 days after UUO. Magnification <400. (B) RT-PCR results showed that BV suppresses the mRNA expression of
PAI-1 and Vimentin in UUO kidneys. GAPDH was used to confirm equal sample loading. Results are expressed as mean * S.E. of three
independent determinations. NC, normal control; UUO, kidney injury induced by UUO; UUO/BV, UUO treated with 0.01mg/kg of BV.
*p< 0.05 compared NC group, i7i< 0.05 compared BV group, i p< 0.05 compared UUO group.
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Fig. 2. BV attenuates the expression of EMT related gene in obstructed kidneys. (A) Representative immunohistochemical staining results for

ILK and B-catenin in the kidneys at 7 days after UUO. Magnification < 400. (B) RT-PCR results showed that BV suppresses the mRNA
expression of Snaill in uuo kidneys. GAPDH was used to confirm equal sample loading. Results are expressed as mean*t S E. of three
independent determinations. NC, normal control; UUO, kidney injury induced by UUO; UUO/BV, UUO treated with 0.01mg/kg of BV.
*p< 0.05 compared NC group, i7i< 0.05 compared BV group, i < 0.05 compared UUO group.
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Fig. 3. BV abolishes the EMT in obstructed kidneys. Representative immunofluorescence images show that BV treatment suppresses Vimentin
and increases E-cadherin in the UUO kidney. Immunofluorescence double staining for E-cadherin (green), Vimentin (red), and nuclei were
counterstained with Hoechst 33342 (blue) in UUO kidenys. Magnification X 200. NC, normal control; UUO, kidney injury induced by

UUO; UUO/BV, UUO treated with 0.01mg/kg of BV.
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