HABE1HY 20261 H AR & wE kA  Drugs & Clinic Vol. 41 No. 1 January 2026 el

. KRR -

EZASRRTEVIRHNEERRS SMELTERTIREETUHE A549
“RREAE R HLHIA 5T

O, BEAKE, RN, EWE, ¥ R, KA, Kk F, M #AT
FFGIRGE R 2R, BT FFHFER 161006

# E: BR UDEHEEASENESUEY, ETHTRE BRSBTS E M EE-3-3,4,5- = FEFE KR -G
Filg (EP-TTB) JFER A XMl AS49 e ik s E bR BA R H AR L& EP-TTB, KA MTT 4
AFEMEREE (0. 2.5, 5. 10, 20, 40. 80 pmol/L) EP-TTB fEH T A549 4 /54 #MtIE AL, H4ifE sy AXT 4L, EP-TTB
(1v 2+ 4 pmol/L) 41 Kl %3 1 M F 4 pumol/L 21, RAWAMEARBIMARFE TR, IEHE (ROS) /K. bR AL
Ak JC-1D) AR AT RAME SO ERFEIHT 6, B0t RAEWEMPRA; KA Western
blotting ¥EAEM AS49 Ziffl B #RE4HHIE-2 (Bel-2). Bel-2 % X & H (Bax). 4iffith % C (Cyt-C). WEARHEILEE-3-BilE
(PBK). HEH¥HE B (Akt). p-PI3K. p-AKT. B-tubulin /% TrxR & EFEKTF. L5R  EP-TTB 4N E %M B 38 Tid
EEMKEE. EP-TTB 7] &3 F41K AS49 4HUIEFEZE (P<<0.01. 0.001); ZHARE WP Go/Gr . S5xFHE4LAILL, EP-TTB
HANNPE T2 B B0 ROS /KFHIRT & SRR A 8] BT Bax. Cyt-C B HFRE R % LM, p-PI3K. p-Akt. Bel-
2. B-tubulin, TrxR & EFRERE T (P<0.01. 0.001). £5i¢ EP-TTB RefF B 4L mE & 0 S50 EUC & HIE 5, WA
A ARG . S AT, R OO s B MR FE AL

FHEIE: EEMEE; R RAREAKREE; MEEA; WS 4R B KEMmRR-2

FESHES: RI6S MRS : A XEHS: 1674 - 5515(2026)01 - 0001 - 11

DOI: 10.7501/j.issn.1674-5515.2026.01.001

Mechanistic of ergosterol peroxide derivatives against lung cancer A549 cells
through dual inhibition of tubulin polymerization and thioredoxin reductase

LIN Qiang, XUE Longhui, ZHAO Yinxu, HOU Liman, LUO Ran, XU Tianci, LIN Yu, BU Ming
College of Pharmacy, Qiqgihar Medical University, Qiqgihar 161006, China

Abstract: Objective To design and synthesize a novel peroxide ergosterol-3-(3,4,5-trimethoxyphenyl)-propionic acid ester derivative
(EP-TTB) based on the concept of molecular heterogeneity, and to investigate its mechanism of action on lung cancer A549 cells.
Methods The target compound EP-TTB was synthesized through esterification reaction. The proliferation inhibition of different
concentrations (0, 2.5, 5, 10, 20, 40, 80 umol/L) of EP-TTB on A549 cells was detected by MTT assay. The cells were divided into
control group, EP-TTB (1, 2, 4 pmol/L) group and peroxide ergosterol 4 umol/L group. The apoptosis rate, ROS level, mitochondrial
membrane potential change (JC-1), and cell cycle distribution of the cells were detected by flow cytometry. The cell nucleus state was
observed by green fluorescent staining with the microtubule staining kit and laser confocal microscopy. The protein expression levels
of Bcl-2, Bax, Cyt-C, PI3K, Akt, p-PI3K, p-AKT, B-tubulin, and TrxR in A549 cells were detected by Western blotting. Results The
cytotoxic activity of EP-TTB was significantly superior to that of peroxide ergosterol. EP-TTB significantly reduced the proliferation
rate of A549 cells (P <0.01, 0.001), the cell cycle was arrested in Go/G1 phase. Compared with the control group, the apoptosis rate of
the EP-TTB group was significantly increased; the ROS level was significantly elevated; the mitochondrial membrane potential was

significantly increased; the protein expression of Bax and Cyt-C was significantly upregulated, and the protein expression of Bcl-2, -
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tubulin, TrxR, p-PI3K, p-Akt, and p-PI3K was significantly downregulated (P < 0.01, 0.001). Conclusion

EP-TTB can

simultaneously target tubulin and thioredoxin reductase, thereby effectively inhibiting the proliferation of lung cancer cells and

inducing their apoptosis. This preliminary study reveals its dual-target anti-tumor mechanism.
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