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Preparation of GSH-responsive probe and its application in screening natural medicine
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(Abstract]) Objective To prepare the glutathione (GSH)-responsive coumarin fluorescent probe and apply it to screen GSH
regulators in Chinese medicine. Methods A GSH-responsive fluorescent probe (HCN) was constructed by coumarin as fluorophore
and 2-chloro—5-nitropyrimidine as quench group. The structure of HCN and the feasibility, specificity, and sensitivity of its
response to GSH were determined by ultraviolet—visible (UV-Vis), high performance liquid chromatography (HPLC), fluorescence
spectrum and nuclear magnetic resonance (NMR) spectrum, so as to ascertain the optimal response conditions. The cytotoxicity
and intracellular fluorescence signal of HCN were examined by MTT assay and cell imaging, respectively. Using GSH commercial
consumable (NEM) as the positive control, 16 compounds of Xuetong in the ethnic medicine were selected as screening objects.

The regulatory ability of the selected compounds on GSH level was checked by HCN, and the reliability of the screening
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results was further verified by molecular docking method. Results The NMR spectrum showed that HCN was synthesized
successfully and could respond to GSH in a linear relationship. The optional temperature and time of reaction of HCN were
37 C and 100 min, respectively. MTT assay showed that, in HepG2 cells, HCN of 80 pmol/mL and 100 pmol/mL lowered
the cell viability compared with HCN of 0 pwmol/mL (P<0.05), which indicated the influence of HCN on HepG2 cell proliferation.
While in HL-7702 cells, HCN with various concentrations has mild effects on cell viability compared with HCN of 0 pmol/mL
(P>0.05), which indicated that HCN had no effects on HL-7702 cell proliferation. Cell imaging experiment demonstrated that
HCN of various concentrations possessed higher fluorescence intensity compared with HCN of 0 pmol/mL (P<0.05). Schisanlactone
B, kadsudilactone, and heteroclitalactone A of Xuetong down-regulated GSH level compared with control in drug screening (P<
0.001, P<0.05). Molecular docking results showed that two or more hydrogen bonds were formed by Schisanlactone B,
kadsudilactone, and heteroclitalactone A of Xuetong, and GSH, with the binding energies of -3.94, -3.64, and -4.87 kal/mol.
Conclusion In this paper, HCN, a GSH-responsive coumarin fluorescent probe, was designed and synthesized. It is featured
by good GSH response specificity, sensitivity, light stability and low cytotoxicity, which could help screen GSH regulators of
Chinese medicines. This study aimed to provide reference for fluorescence probe technology to screen active ingredients in
Chinese medicines.

(Keywords) fluorescent probe; coumarin; glutathione; biological thiols; natural products; Xuetong
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