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Antitumor mechanism of 1, 9-dissubstituted 8 -carboline
in head and neck squamous cell carcinoma
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(1. Department of Otolaryngology Head and Neck Surgery, Renmin Hospital of Wuhan University, Wuhan 430000, China;
2. College of Life Sciences, Wuhan University, Wuhan 430000, China; 3. School of Chemistry and Chemical Engineering,
Sun Yat-Sen University, Guangzhou 510070, China)

Abstract: Objective To preliminarily explore the antitumor mechanism of 1,9-disubstituted 3-carbolines (CZY1-
4) in the head and neck squamous cell carcinoma. Methods CZY1-4 is a newly synthesized 1,9-disubstituted B-carboline
with anti-tumor potential. In the experiment, the CCK-8 experiment was used to detect cell viability after CZY1-4
concentration gradient (0, 2, 4, 6, 10, 15, 20, 25, 30, 40 pmol/L) treatment for 24 hours. Two sensitive head and
neck squamous cell carcinoma cell lines (laryngeal carcinoma cell line Tul77 and tongue cancer cell line Cal-27) were
selected as the main research objects. Colony formation experiments under the concentration gradient (0,2,4,6,8umol/L)
were used to detect the cell colony-forming ability. After treatment of Tul77 and Cal-27 with 4 pumol/L and 2 pmol/L

CZY14 for 24 h, wound healing test and Transwell test were conducted to detect cell invasion and migration ability, flow
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cytometry to analyze cell apoptosis, Western blotting to detect changes in the expression of cell-related proteins, and
immunofluorescence experiments to detect the formation of autophagosomes in cells. Results  After 24 h treatment with the
above-mentioned concentrations of CZY1-4, the growth and proliferation of squamous cell carcinoma lines of head and neck
were inhibited to varying degrees in a dose-dependent way, among which Tul77 and Cal-27 had more significant inhibition
effect, and their colony forming abilities were also significantly inhibited (P <0.05). The migration abilities and invasive
abilities of Tul77 and Cal-27 were significantly inhibited (P <0.01) (P <0.001). There was no significant difference in
apoptosis rate between Tul77 and CAL-27 (P >0.05). The expression levels of autophagy related proteins ATG5, LC3B
and Benclinl increased in a dose-dependent manner. The formation of autophagosome was significantly increased (P <
0.01). The inhibitory effect of the drug on the growth and proliferation of CAL-27 after ATGS knockout was significantly
weakened (P <0.01). Conclusions CZY1-4 can significantly inhibit the growth and proliferation of squamous cell

carcinoma related cell lines, and inhibit the formation, invasion and migration of cell clones. It has certain anti-tumor
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activity by mainly promoting the occurrence of autophagy through regulating ATGS.

Keywords : Head and neck squamous cell carcinoma; B-carbolines; Autophagy; Oncotherapy
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