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Plumbagin influences the proliferation and apoptosis of esophageal
squamous carcinoma cell lines by down-regulation of FoxM1 expression
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Abstract: Plumbagin (Plumbago zeylanica L.) has a wide spectrum of anticancer activity with a relatively
lower toxicity. The molecular mechanisms of proliferation inhibition and apoptosis induction by plumbagin on
esophageal squamous carcinoma cell lines may be important for the structure modification and clinical application
of plumbagin.  After treatment of KYSE-30, KYSE-70 and KYSE-140 cells with 0—20 pmol-L™" of plumbagin
for 24, 48, 72 h, CCKS8 was used to examine the proliferation, Annexin V and PI immunofluorescence staining
for apoptosis, real-time PCR and Western blot for FoxM1 mRNA and protein expression, dual-luciferase reporter
gene assay for the transcriptional activity of FoxM1, respectively. In addition, the relationship between anti-
tumor effect of plumbagin and FoxM1 was investigated in vivo. Plumbagin significantly inhibited proliferation
and induced apoptosis of esophageal squamous carcinoma cell in vitro and in vivo. Moreover, plumbagin
down-regulated the expression of FoxM1 through suppression of its gene transcription. Our findings suggest
that plumbagin may inhibit the proliferation of esophageal squamous carcinoma cell in vivo and in vitro through
down-regulating the expression of FoxM1.
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WHREFR R ECE KA 293T 40 RN T 10 om 55
FRILH, 2 IR F 50%~60% i, AT EEaEE,
Y 35 10 mL, BSO iUE. 20 A& HC 1 mL I
ik F] 50%~60% (] KYSE-140 401, 24 h J& 5 #
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FFE AU I I KYSE-140 482 FoxM1 mRNA ff]
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Figure 1 Plumbagin inhibited KYSE-30, KYSE-70 and KYSE-140 cells proliferation. A: 24 h; B: 48 h; C: 72 h; D: At different times,

ICsp of plumbagin in KYSE-30, KYSE-70 and KYSE-140 cells
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Figure 2 Plumbagin induced apoptosis of KYSE-140 cells (image overlapping, green fluorescence represents early apoptosis, red
fluorescence represents late apoptosis). A: Negative control; B: KYSE-140 cells treated with 5.0 pmol-L™" plumbagin for 24 h; C:

Quantitative analysis of column chart for apoptosis. n=3, X =£s.
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Figure 3 Plumbagin can inhibit FoxM1 expression, and regulate the activity of FoxM1 gene promoter. A: Western blot showed that
plumbagin inhibited FoxM1 protein expression; B: The quantitative histogram of FoxM1 protein expression; C: Plumbagin inhibited

FoxM1 mRNA expression; D: Plumbagin can inhibit the promoter activity of FoxM1 significantly.
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Figure 4 Plumbagin can inhibit proliferation of esophageal cancer cell in vivo, and inhibit the expression of FoxM1. A: Plumbagin
inhibited tumor cell proliferation; B: FoxM1 protein expression; C: Tumor volume changes in two groups; D: The change of nude mice

weight; E: Tumor weight difference in two groups. n=5, X +s.
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