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Abstract: Objective To verify the characteristics of tetraphenylethylene-based metallabicyclic compounds as targeted photosen-
sitizers, including low dark toxicity and high reactive oxygen species (ROS) yield, and to provide a novel high-efficacy, low-tox-
icity candidate targeted photosensitizer for photodynamic therapy (PDT) of gastric cancer. Methods A tetraphenylethylene-based
metallabicyclic compound targeted photosensitizer was constructed using a multi-component coordination-driven self-assembly
strategy. Human gastric cancer AGS and HGC-27 cells were used for in vitro experiments and divided into a light irradiation
group (50 mW/cm’, 10 min) and a dark group. The cytotoxicity was detected by CCK-8 assay, the cell killing performance
was observed by live/dead cell staining, and intracellular ROS production was detected using fluorescence microscopy. A nude
mouse model bearing gastric cancer xenografts was established to evaluate the in vivo antitumor efficacy and biosafety of the
targeted photosensitizer. Results The tetraphenylethylene-based metallabicyclic compound targeted photosensitizer was success-
fully constructed with a synthetic yield of 94%. Compared with the dark group, the light group exhibited significantly reduced
ICs, values in AGS cells (7.58 £ 0.40 pmol/L vs 37.05 £ 3.67 pmol/L) and HGC-27 cells (5.70 = 0.34 . mol/L vs 35.16 + 4.05
pmol/L), with statistically significant differences (r=13.85, 12.55, both P< 0.05). A concentration of 6.5 p mol/L was selected

for subsequent experiments. Live/dead cell staining revealed that cell death rates in the light group were significantly higher than

E&WA : PG 1A RIS B3 H (2025BSHSDZZ387).,
EERA: 3k E T (1991-), B, WE-LrgE AL, FIREI, #F55 051 LB R, E-mail : zjp6007@163.com.
WIWEE : R EX(1993-), L&, WL, FIREIW, #5507 1) N , E-mail : wuyl5280@163.com.



K IR e s 55414 S5 20264E9 H T Mod Lab Med, Vol. 41, No. 5, Sept. 2026 27

those in the dark group, with values of 45.00% = 0.40% vs 6.86% + 0.84% in AGS cells and 85.98% + 0.51% vs 8.63% + 0.31%
in HGC-27 cells (t=67.74, 218.70, both P<0.05). Intracellular ROS mean fluorescence intensity was significantly higher in the
light group than in the dark group, with values of 123.63 + 3.65 a.u. vs 48.89 + 3.22 a.u. in AGS cells and 154.54 + 12.31 a.u. vs
50.88 + 5.22 a.u. in HGC-27 cells (#=26.33, 13.29, both P< 0.05). In vivo, no significant difference in tumor volume was ob-
served between the photosensitizer-alone group and the control group (= 0.56, P> 0.05), while the tumor volume in the photo-
sensitizer + light group was significantly reduced compared with that in the control group (=3.04, P<0.05). There were no signif-
icant changes in body weight of mice across all experimental groups during treatment (£=0.02, P>0.05). Conclusions The
tetraphenylethylene-based metallabicyclic compound targeted photosensitizer has the characteristics of high synthetic yield, low
dark toxicity, and high ROS production efficiency. It can achieve effective photodynamic killing in gastric cancer cells and has
significant tumor inhibitory effect and favorable biosafety in vivo, making it a promising candidate targeted photosensitizer for
PDT of gastric cancer.

Keywords: gastric cancer; tumor-bearing mice; tetraphenylethylene-based metallabicyclic compounds; targeted

photosensitizer; photodynamic therapy
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