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Xanthine Oxidase Inhibition of Hydrophobic and Hydrophilic Ester of Caffeic Acid
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Caffeic acid ~ caffeic acid phenethyl ester(CAPE) ~ chlorogenic acid represent identified natural polyphenols. The chemical structures




of caffeic acid, CAPE, and chlorogenic acid are categorized in C6-C3 phenylpropanoids and bear two hydroxyls on the benzene
rings. CAPE is phenethyl ester of caffeic acid that results in increased hydrophobicity. In contrast, chlorogenic acid is quinilic ester
of caffeic acid that results in increased hydrophilicity. In our previous report, structure-activity relationships of caffeic acid
analogues on binding to the active site of xanthine oxidase (XO) and the stereochemistry of various substitution groups interactions
with residues of XO has been concluded. Additional hydrophobic stabilization occurred due to the hydrophobic pocket of XO and
the phenethyl group of CAPE. Because caffeic acid lacks this extra stabilization, it exhibited lower inhibition potency toward XO
than CAPE. Basis on the conclusion it is expected that chlorogenic acid bearing a bulky non-planner quinilic ester would display
very weak inhibition of XO. Interestingly, our preliminary results show that chlorogenic acid exhibits stronger XO inhibition activity
than caffeic acid. It implicates that chlorogenic acid inhibits XO via binding to the sites different to those of caffeic acid and CAPE.
XO is an important source of free radicals and uric acid that has been reported in various physiological and pathological models.
Chlorogenic acid has been shown to be effective in scavenging ROS. Now further disclosing the detailed binding mechanisms
toward XO will be beneficial for new drug development for XO-associated diseases. Surface plasmon resonance (SPR) technology is
expanding strategies for a sensitive screening method based on label-free detection of binding kinetics. Xanthine oxidase inhibitors
have been used on various therapeutically applications. High throughput screening of Xanthine oxidase inhibitors will be beneficial
on new drug development. We will generate xanthine oxidase chips besis on SPR technology that will provide platform for enzyme
kinetic study in basic research and for high throughput drug screening in medicinal development.



