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Construction and cell imaging of GSH-responsive curcumin probe

YANG Haoyu, ZHOU Xinyi, CHEN Xin, DAI Hongfang, QIN Yan*

School of Pharmacy, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China

(Abstract] Objective To synthesize a glutathione (GSH)-responsive curcumin—based fluorescent probe (CPB) and apply it
for hepatocellular carcinoma cells imaging, investigating its cytotoxicity, mitochondria—targeting capability, and ability to induce
reactive oxygen species (ROS) generation. Methods A GSH-responsive fluorescent probe (CPB) was synthesized using curcumin as a
fluorescent moiety, and its structure was characterized by liquid chromatography-mass spectrometry (LC-MS) and nuclear magnetic
resonance (NMR). Ultraviolet (UV) spectroscopy was used to analyze its response to GSH and time—dependent changes. The cytotoxicity
of CPB was assessed by MTT assay, and its targeting was explored in combination with cell imaging and mitochondrial co-localization
experiment. Results The results of NMR carbon spectra and LC-MS confirmed the successful synthesis of CPB. UV spectra
showed that the response signal of CPB itself was concentration—-dependent, while that of CPB to GSH was time—-dependent. MTT
assay showed that CPB of 20-30 pmol/mL significantly inhibited the proliferation of HepG2 cells, and CPB of 40 pmol/mL

inhibited the proliferation of BEL7402/DDP cells, while showing almost no toxicity to AML-12 cells, indicating low cytotoxicity.
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ROS assay showed that CPB induced ROS generation in HepG2 and BEL7402/DDP cells in a concentration—-dependent manner.

Compared with the control group, the cell imaging experiment demonstrated that the fluorescence intensity of CPB enhanced at

concentrations of 10~30 pmol/L and its fluorescence signals largely overlapped with those of commercial mitochondrial probes.

Conclusion In this paper, CPB, a GSH-responsive curcumin-based fluorescent probe, was designed and synthesized. It exhibits

good GSH response sensitivity, low cytotoxicity, and mitochondrial targeting, which can be applied as a safe and reliable GSH

detection probe for tumor cell imaging.

(Keywords] glutathione; fluorescent probe; curcumin; mitochondria; reactive oxygen; cell imaging
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Fig.4 Generation of ROS of each cell after treatment with different concentrations of CPB (x20)
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Fig.5 Fluorescence intensity of each cell after treatment with different concentrations of CPB (x20)
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Fig.6 Mitochondrial co—localization experiment
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