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[ Abstract ] Background and purpose: Laryngeal cancer is a refractory malignant tumor in otolaryngology. Radiotherapy and
chemotherapy combined with surgery are often used, however, this treatment method has little improvement on the 5-year survival
rate and mortality of patients, and is often accompanied by loss of laryngeal function and drug resistance. This study aimed to explore
the effect of sonodynamic therapy (SDT) mediated by nanoacoustic sensitizer T-G-C particles on inhibiting human laryngeal cancer
cells, and to provide a new non-invasive treatment for laryngeal cancer. Methods: Based on the synthesized T-G-C nanomaterials,
the uptake of nanomaterials by Tu686 cells was evaluated under confocal laser scanning microscope, and the cell survival and
apoptosis were evaluated by cell counting kit-8 (CCK-8) and Annexin V- fluorescein isothiocyanate (FITC) reagent in the presence
of ultrasound. BALB/c nude mouse xenograft model was established. The weight and tumor changes of mice were recorded during

the treatment by injecting different types of drugs and ultrasonic irradiation in the tumor area, and the treatment effects were analyzed
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and compared. The apoptosis and necrosis of tumor cells and the production of reactive oxygen species (ROS) were compared by H-E,
TUNEL, Ki-67 and DHE stainings. Results: Nanomaterials and cells incubated for 24 hours had no obvious toxicity, only led to the

decline of cell survival rate under ultrasonic stimulation, and the cells showed mainly early apoptosis and late apoptosis. In the animal

experiment, only after intratumoral injection of drugs and ultrasound treatment on the 1st, 3rd, 5th and 7th days, the tumor growth of

mice in T-G-C+ultrasound group was significantly inhibited, and the tumor inhibition rate is 100%. After 16 d of treatment, obvious

red fluorescence could be seen in the tumor area after ultrasound irradiation, which demonstrated that the core of tumor inhibition

was the production of ROS. Conclusion: Biocompatible T-G-C nanoparticles stimulate the synergy of SDT and piezoelectric therapy

when stimulated by ultrasound, and promote the early and late apoptosis of laryngeal cancer cells through ROS, which provides

a combined treatment method for laryngeal cancer and promotes the application of multidisciplinary therapy in department of

otolaryngology.

[ Key words ] Sonodynamic therapy; Laryngocarcinoma; Nanomaterials; Sonosensitizer; Reactive oxygen species
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Fig. 1 Cellular uptake assessment of T-G-C nanoparticle

Cumulative amounts of T-G-C monitored successively at 0, 2, 4, 6 and 8 h by confocal laser scanning microscope (scale bar=100 pm).
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Fig.2 Cytotoxicity and biosafety evaluation of T-G-C nanoparticle

A: Cellular viability of Tu686 cells treated with elevated concentrations of T-G-C without ultrasound; B: Therapeutic effect of SDT treatment of T-G-C

with ultrasound irritation.
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Tab. 1 Cell survival rates at different concentrations of T-G-C

Concentration py/(ng-mL™) 0 25 50 70 100 150 200 ba P value
Viability/% 100.00 99.86 100 98.03 97.97 96.31 94.94 13.638 <0.01
Fx2 BELEARRET-G-CTHMMERER
Tab. 2 Cell survival rates at different concentrations of T-G-C after irritation of ultrasound
Concentration py/(ng-mL™) 0 25 50 70 100 150 200 ba P value
Viability/% 100.00 90.63 82.87 31.21 16.54 9.66 9.90 393.357 <0.01
PBS Ultrasound T-BTO

181.90% . -

2.79% 33.40%

»
'

Annexin V-FITC

E3 X4 ARAnnexin V-FITC/PIEE ST
Fig.3 Analysis of cellular apoptosis through Annexin V-FITC/PI staining

Tu686 cells were incubated with PBS, ultrasound only, T-BTO, T-BTO+ultrasound, T-G-C and T-G-C+ultrasound over 6 h and irritated by ultrasound

for 3 min.
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Fig. 4 The evaluation of anti-cancer therapeutic effect of SDT
A: Tumor volume changes of each group; B: Body weight changes of mouse in each group during treatment.
®3 AREIATARERIMNNREE N
Tab.3 The effect of different treatment on body weight of tumor-bearing mouse
Group 1 2 3 4 5 Fvalue P value
Body weight m/mg 19.24+0.79 18.32+1.21 19.12+1.16 189+ 1.11 17.6+1.54 17.2440.69 2.705 0.045
F4  AEATT RN EH/NRIMER/NBIRNE
Tab. 4 The effect of different treatment on tumor volume in each group
Group 1 2 3 4 5 Fvalue  Pvalue
Tumor volume V/mm®  772.36+149.58 576.51+74.51 642.02+166.83 497.94+83.57 496.82+128.26 040 7210.385  <0.01
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Fig. 5 H-E, TUNEL, Ki-67 and DHE staining of tumor sections in all treatment groups

Scale bar=100 pm.
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