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Abstract: Objective To explore the effects of local anesthetic bupivacaine on bladder cancer cells apopto-
sis and ferroptosis in vitro and its mechanism. Methods Human bladder cancer cells (T24 and 5637) and uro-
epithelial cells (SV-HUC-1) were routinely cultured,and bupivacaine cytotoxicity was tested by MTT assay to
select the appropriate concentration. T24 and 5637 cells were divided into control,0. 25,0. 5 and 1 mmol/L
bupivacaine group,bupivacaine—+ferroptosis agonist (Erastin) group,bupivacaine+ferroptosis inhibitor (Fer-
1) group and bupivacaine+ PI3K agonist (740Y-P) group. Flow cytometry was used to detect the apoptosis
rate, the levels of Fe*' ,MDA,GSH and ROS were detected by the corresponding kits,and Western blot was
used to assay Bcl-2, Bax, cytochrome C, xCT, GPX4 and PI3K/AKT/mTOR-related protein expression. Re-
sults 0.25,0.5,1,2,4,8,16 mmol/LL bupivacaine significantly inhibited the activity of T24 and 5637 cells
(P<C0.001),and 0. 25,0.5 and 1 mmol/L bupivacaine, which were only toxic to cancer cells,were selected for
the follow-up study. Compared with the control group,the apoptosis rate,Fe’' ,ROS and MDA levels of T24
and 5637 cells gradually increased and GSH content gradually decreased with the increase of bupivacaine con-
centration (P<Z0.001). Compared with the 1 mmol/L bupivacaine group,the Fe*' level of the bupivacaine+
Erastin group increased, while the bupivacaine + Fer-1 group decreased (P <{0. 05). Western blot results
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showed that compared with the control group,cytochrome C protein expression was increased in the bupiva-
caine group,and the expression of Bax/Bcl-2,xCT,and GPX4,as well as the expression of PI3K p85a/PI3K, p-
AKT(Thr308)/AKT, p-AKT (Serd473)/AKT, and p-rmTOR (Ser2448)/mTOR ratios were decreased (P <C
0.001). The results of validation experiments showed that cell viability and GSH level were elevated,and Fe*"

level and cytochrome C protein expression were decreased in the bupivacaine+ 740Y-P group compared with

the control group (P <C0. 001). Conclusion

Bupivacaine could induce apoptosis and ferroptosis in bladder

cancer cells by inhibiting PI3K/AKT/mTOR pathway activation.
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