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Fe;O, nanoparticles enhance the sonodynamic therapy effect of chlorin e6 on
glioma U251 cells

ZHANG Peng'*'"*, CHEN Zihan*, REN Zhongyu'*'*, CHEN Jianjiao", CHEN Hanren'’, WEN Jian'*" (1a. School of Clinical Medicine;
Ib. Department of Neurology, the Affiliated Hospital of Guilin Medical College, Guilin 541040, Guangxi, China; 2. Department of
Pathology, the Second Affiliated Hospital of Guilin Medical College, Guilin 541199, Guangxi, China)

[Abstract] Objective: To explore the synergistic effect of Fe,O, nanoparticles (PION), as a drug carrier, on enhancing the effect of
chlorin e6 (Ce6) in glioma. Methods: PEG-Fe,O,@Ce6 composite nanoparticles (PION@E6) were prepared by high temperature
degradation method and phase transfer method, and then verified by hydrated particle size analysis, transmission electron microscopy,
colloidal stability analysis and ultraviolet-visible light absorption spectroscopy, etc. CCK-8 method was used to detect the proliferation
activity of glioma U251 cells, Flow cytometry was used to detect the apoptosis of the cells, and the DCFH-DA probe method was used
to detect the level of reactive oxygen species (ROS) in the cells. Glioma U251 cell transplanted tumor model was constructed on
BALB/c-nu nude mice. The retention time of PION@EG6 and Ce6 in transplanted tumors was observed with animal fluorescence
imaging technology and magnetic resonance imaging (MRI), and the survival and tumor volume on the 28"day in the PION@E6
sonodynamic therapy group and Ce6 sonodynamic therapy group were compared. Results: Transmission electron microscopy and
hydrated particle size analysis showed that the core particle size of PION@E6 was 10 nm and the hydrated particle size was
(37.86+12.90) nm; colloidal stability analysis showed that PION@E6 had good water solubility and stability; and the absorption
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spectrum and XRD atlas showed that Ce6 had been loaded on Fe,O, nanoparticles. Compared with the Ce6 sonodynamic group, the

proliferation activity of U251 cells in the PION@E6 sonodynamic group was significantly decreased (P<0.05), the apoptosis rate was

significantly increased (all P<0.05), and the level of ROS in the cells was significantly increased (P<0.05). In vivo experiments on nude

mice bearing glioma U251 cell transplanted tumors showed that compared with Ce6 sonodynamic therapy group, the retention time of

Ce6 in the transplanted tumor tissues of the PION@E6 sonodynamic therapy group was significantly prolonged (P<0.05), the number

of survived nude mice was significant increased, and the transplanted tumor volume was significantly reduced (P<0.01). Conclusion:

Fe,0O, nanoparticles have a significant synergistic effect on Ce6-mediated sonodynamic therapy of glioma U251 cells.

[Key words] glioma; U251 cell; Fe,O, nanoparticles; chlorin e6; sonodynamic therapy; reactive oxygen species (ROS)
[Chin J Cancer Biother, 2021, 28(7): 702-708. DOI: 10.3872/j.issn.1007-385x.2021.07.008]
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A: Representative photos of PION@EG6 under transmission electron microscope; B: The particle size of PION@EG;
C: Zeta potential of PION@E6; D: XRD atlas of PION@E6; E: Comparison of the absorption spectra of PION@EG6 and Ce6;
F: Colloid stability test of PION@EG6 dissolved in deionized water
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Fig.1 Identification of PION@E6
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A, C and E: The proliferation activity of U258 cells was detected by CCK-8 assay;
B, D and F: The generation of ROS was detected by DCFH-DA probe method
2 PION@E6. Ce6 & HEX & #BA AT XY U251 4RAEIE5EE AP ROS 4 Al A2
Fig.2 Effects of combined treatment of ultrasound and PION@EG6 or Ce6 on the proliferation viability
and ROS production in U251 cells
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Fig.3 The effect of PION@EG6 sonodynamic therapy on apoptosis of U251 cells
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A: In vivo fluorescence imaging were compared at different time points between PION@EG6 and Ce6 groups;

B: In vivo fluorescence imaging were used to analyze the distribution of PION@E6 in major organs;

C: MRI was used to further determine the peak concentration of PION@EG6 in tumor tissues
514 PION@EG (1.0 mg/kg) K Ce6 (1.0 mg/kg)#E U251 Farfi /R AR R ch BT L SE AR AR 1§ A1 MRI ER 1§
Fig.4 In vivo fluorescence imaging and MRI imaging of U251 cell transplanted tumors in nude mice of
PION@E®6 (1.0 mg/kg) and Ce6 (1.0 mg/kg) therapy groups
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Fig.5 The effect of PION@E6 sonodynamic therapy on the tumor size in tumor-bearing mice
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