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The mechanism of parthenolide strengthen vorinostat on inhibiting
the proliferation of A549 non-small cell lung cancer cells

WANG Yu-qing, JI Meng-ying, GUO Qiao-ru, WEI Rong, GAO Yue, TAO Yi-wen, ZHANG Jian-ye’

(Guangdong Provincial Key Laboratory of Molecular Target and Clinical Pharmacology, School of Pharmaceutical
Sciences, Guangzhou Medical University, Guangzhou 511436, China)

Abstract: This research explored the synergistic effects and the mechanism of parthenolide (PTL) and vorinostat
(suberoylanilide hydroxamic acid, SAHA) on the proliferation of A549 non-small cell lung cancer cells. The combi-
nation effect of PTL and SAHA was detected by cell counting kit-8 (CCK-8) and colony formation assays. Scratch
test was performed to detect cell migration. Annexin V-fluorescein isothiocyanate isomer/propidium iodide (FITC/
PI) flow cytometry and Western blot analyses were used to determine cell apoptosis and its mechanism. The results
showed that combination of PTL and SAHA inhibited the proliferation and migration of A549 with a synergistic
effect compared to the single-drug groups. The combination of PTL and SAHA had synergistic effect to induce cell
apoptosis by regulating p53 and c-myc pathways, and affected the expression levels of poly ADP-ribose poly-
merase (PARP), cysteinyl aspartate specific proteinase (caspase)-9, and caspase-3. Taken together, this study shows
that combination of PTL and SAHA has synergistic effect, induces cell apoptosis and inhibits A549 proliferation,
which is likely to be a novel strategy for the treatment of non-small cell lung cancer.
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The proliferation of A549 cells after treated by SAHA or PTL in 24, 48, or 72 h. n = 3, x £ 5. "P<0.05, **P<0.01, **P<0.001 vs

control group. SAHA: Vorinostat, suberoylanilide hydroxamic acid; PTL: Parthenolide
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Figure 2 The synergistic effects of PTL and SAHA on the proliferation of A549 non-small cell lung cancer cells. A: Effects of different

concentrations of PTL combined with SAHA on the proliferation of A549 cells; B: The combination index (CI) values of PTL and SAHA in

A549 cells
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Table 1 The CI values of PTL and SAHA in A549 cells
PTL/umol-L"! SAHA/umol-L"! CI

2.0 2.0 0.979 £ 0.022

2.0 4.0 0914 +£0.021

2.0 8.0 0.878 £ 0.030

4.0 2.0 0.871+0.014

4.0 4.0 0.864 +0.027

4.0 8.0 0.802 +0.035

8.0 2.0 0.893 £0.016

8.0 4.0 0.782 £ 0.045

8.0 8.0 0.830+0.031
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Figure 3 PTL combined with SAHA inhibit the colony forma-
tion of A549 cells in vitro. n = 3, x + 5. "P<0.05, “P<0.01, **P<
0.001 vs control group
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Figure 4 PTL combined with SAHA could decrease the migra-
tive ability of A549 cells in vitro. Cells were damaged by mechani-
cal scraping. Representative monolayer images of cell migration in
the wound scrape model at 0, 24, 48, and 72 h are shown. n = 3,

x £s. “P<0.05, **P<0.001 vs control group. Scale bar: 100 um
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Figure 5 Effects of PTL combined with SAHA on protein ex-
pression levels of p53 and c-myc in A549 cells, which were quanti-
tatively analyzed. n = 3, x £ 5. "P<0.05, *P<0.01 vs control group.
GAPDH: Glyceraldehyde-3-phosphate dehydrogenase
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Figure 6 PTL combined with SAHA induces apoptosis of A549
cells in vitro. PI: Propidium iodide; Annexin V-FITC: Annexin V-

fluorescein isothiocyanate isomer
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Figure 7 Effects of PTL combined with SAHA on the expression of PARP, cleaved PARP, caspase-9, cleaved caspase-9, caspase-3, and

cleaved caspase-3 in A549 cells. n =3, x 5. "P<0.05, "P<0.01 vs control group
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