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Perfusion enzyme affinity selection system based on hollow fiber for
screening active compounds from total saponins of Kudingcha
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Abstract: Atherosclerosis is one of the causes of many cardiovascular diseases. Lipid metabolism disorder is
an important risk factor for atherosclerosis. Lipase-targeted screening may help discovery of hypolipidemic and
anti-atherosclerotic drugs. Traditional methods for enzyme-based screening exhibit drawbacks of tedious operation
steps, reduced enzyme activity, slow mass transfer, as well as high false positive rate. In this paper, an integrated
perfusion enzyme affinity selection system based on hollow fiber was constructed to screen hypolipidemic and
anti-atherosclerotic compounds from traditional Chinese medicines, and the total saponins of Kudingcha were
taken as a case. First, we built a hollow fiber based perfusion system and optimized the methodology for enzyme
affinity selection. Then, two active compounds of kudinosides A and C were identified as potential lipase inhibitors
from the total saponins of Kudingcha by the proposed system. Last, the activity of kudinosides A and C was
verified by lipase inhibitory assay and formation of foam cell model induced by low density lipoprotein aggregates,
exhibiting the reliability of the system. This platform shows the advantages of integration, fast mass transfer, simple
operation, low cost, as well as improved throughput and efficiency, which is especially suitable for rapid screening
active components from traditional Chinese medicine.
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Figure 1  Schematic diagram of the integrated perfusion enzyme
affinity selection system based on hollow fiber. a: The integrated
perfusion system with fluid control and hollow fiber; b: The perfu-
sion system with eight paralleled units for improving throughput;
c: Steps of the enzyme affinity selection method
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Figure 2 Optimization of lipase adsorption on hollow fibers. a:
The standard curve of lipase protein by BCA method; b: The
amount of lipase adsorption on the hollow fibers with time
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Figure 3  Screening of lipase inhibitors from total saponins of
Kudingcha by the integrated perfusion enzyme affinity selection
system. Comparison of HPLC chromatograms (a) and peak areas
(b) of the elution from the hollow fibers with or without lipase ab-
sorption. "“P<0.01
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Figure 4 Evaluation of inhibition of kudinosides C (KuC) on
the phagocytosis of Dil-aggregate low-density lipoprotein (Dil-
aggLDL) by THP-1 cells. Nuclei were stained in blue by DAPI.
Dil-aggLDL was stained in red by Dil. a: Distribution of Dil-
aggLDL in cells under different concentrations KuA; b: Distribu-
tion of Dil-aggLDL in cells under different concentrations KuC; c:
Distribution of Dil-aggLDL in cells without compound treatment;
d: Quantitation of the inhibition of KuA and KuC against phagocy-
tosis of Dil-aggLDL by THP-1 cells. “P<0.01 vs negative control
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