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ABSTRACT Objective: In this study, a series of experiments were conducted to research the mechanism of anticancer and
preliminary molecular effects of PAMs on the HEPG-2 cancer cells. Methods: Morphological observation and MTT assay were used to
explore the inhibition and killing effect of PAMs acting on HEPG-2. AO/EB staining and Annexin V-FITC/PI staining were employed to
observe the apoptosis of HEPG-2 treated with PAMs. The expression level of Foxm/, bc/-2 and others genes in HEPG-2 cells were
detected by using qRT-PCR and western blot. Wound healing and transwell experiments determined if PAMs can inhibit the migration of
HEPG-2. Results: PAMs can inhibit and kill HEPG-2 cells in time and dose-dependent manners, and the cytotoxic effects were closely
related to the cell apoptosis. The mRNA expression of foxm/7,b6c/-2 and surviving gene were remarkably decreased in HEPG-2 cells after
the treatment of PAMs. PAMs decreased the FoXM1 protein expression in HEPG-2 cells, while up-regulating the »53 protein expression.
, and it could also inhibit the migration of cancer cells. Conclusions: The possible molecular mechanism for the killing of HEPG-2 cancer
cells by PAMs was proposed. By down-regulating the expression of foxm/ and up-regulating the expression of p53, the transcriptional
expression of their downstream target genes survivin and b¢/-2 was inhibited or reduced, hence enhancing the cancer cell apoptosis. This
study provides an important foundation for the development of anti-cancer Chinese folk medicine based on PAMs.
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Table 1 Sequences and correlative information of primers used for qRT-PCR

Targeted Gene Primer Sequence(5' to 3") Tm/'C Size/bp
Sfoxml F:GGAGGAAATGCCACACTTAGCG 22
R:TAGGACTTCTTGGGTCTTGGGGTG o 24
survivin F: TCAAGGACCACCGCATCTCTA 21
R:TGAAGCAGAAGAAACACTGGGC o 22
bel-2 F: TGGGATGCCTTTGTGGAACT 20
R:GAGACAGCCAGGAGAAATCAAAC * 23
B-actin F:CGGGAAATCGTGCGTGAC 60 18
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i
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Fig.1 Morphological changes of HEPG-2 treated with different concentrations of PAMs/ethanol at 48h (100% )
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Fig.2 The inhibition rate of PAMs/ethanol on HEPG-2 cancer cells
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Control 3%PAMs 4%PAMs
3 AO/EB %3t ta M 2242 PAMSs 432 48 h [5 ) HEPG-2 4HAf(200% )
Fig. 3 AO/EB fluorescence staining of HEPG-2 treated 48 h with 3% PAMs (200x )
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Fig.4 Effects of different concentrations and times of PAMs on apoptosis of HEPG-2 cells
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Note: A: FCM assay of HEPG-2 cells treated with 3 % and 4 % PAM s respectively
B: Apoptosis rate of HEPG-2 cells after treated with different concentrations of PAMs at 24h and 48h respectively
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Fig.8 qRT-PCR assay of the effects of 3% PAMs treatment on the mRNA

expression of foxm1, survivin and bcl-2 gene in HEPG-2 cells
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Fig.7 Transwell of HEPG-2 cells after treated with 3%PAMs(200% )

3%PAMs-48h
53R (200% )

FoXM1 — B4kD

A) P53 | ) g 53kD
Control
B) 10 N control )
21240 i
o9 [ 48h i
£ 98
£ 0]
% 0.6 i
-%-’ 05 i
‘@ 04
% 03 i
« 02
0.1
FoXM1 p53

9 PAMs AbFEXT HEPG-2 £l B FoxM1,p53 ERRIZHIZ N
Fig.9 Effects of PAMs on the FoxM1, p53 protein expression in HEPG-2
cells
7 : A: Western blots #ill PAMs 3 HEPG-2 2l ) & B R iZ =200
B: HXEBNEES
Note: A: Western blots of protein expression in HEPG-2 treated with
PAMs

B: Quantification of protein expression referenced to GAPDH protein

B A B 25 5@ B R 55m . BRI caspase KIS,
survivin bel-2 p53 S 5T IR . BB, survivin
RERZ N caspase-3 ,caspase-9U, M TRHARAN PR 1= & AP, T
bel-2 W] LL3E 33 40 AT S A AR FHY 3 ] 2 B4R BB Cyt el
L 4 SR AR AN MR T T foxm 1 25 (A 7E 2R e iga 40 i
FRAPAGHI v A, R R A R e R o T A S 3 R
W AR R IR, form] WS 5 HMIPHT %4 . Foxm] Rik
A VA AT E IR LR IEAN survivin A bel-2 SEIER AR
ARG, AT 755 200 e J) S BEL T A AR B g =07 p53 3 [ g
i o WL ¥ A S 0 15 S A R R ) i S i £ S
B PSR AR AR STV E o AATFSY QRT-PCR Z55L3R 1, Y
PAMs 1 H F HEPG-2 Jif & 41 e 48 h J5 ,foxmI \survivin il
bel-2 ) mRNA JKFKIE FH, #E—4#9 Western blot L5544
RUIEAT foxm] EEAKTHFE T, 456 PAMs fEH T
p53 MR AR FIHERIA, W HEN PAMSs 55 HEPG-2 4Hi i



- 5016 -

DREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.26 SEP.2017

TR 2 — SRl R foxmd . L p53 FERAYF AR, AT

IR YRR I survivin F bel-2 WG FIL, INIMTHEiE

AHPE T
gi bRk, ARSI AN T PAMSs {1y — R R B2

24y, 0f JiFEE HEPG-2 20 ) (R S il R« A A, in EL#0) 20 4

T AR T 09 50 AR AL, FoxM1 p53,bel-2 R |

Survivin S5 HEFR I FUFNER 1 78 L P gy 5 20 A A

Mo WHFErhik kB, PAMs BERS W25 i HEPG-2 20 fu ) iE 7%

fE71. TESE B, BT PAMs SRR 240k, ZERF T b AR

b BR T AR TORAE AT A IRTE PAMSs 2B | i 4 i

U HH B J A2 B SE TR ARAE . DLW PAMS REASIH i 2 7l

AR M| HEPG-2 2, i PAMS /E S — T fas i 24 i) ik

— WP BEE T IFFEIER, (R i — AR 1) PAMSs A5

SEANMIRY IR B T 2%

& # 3L #k(References )

[1] Stewart BW, Wild CP. World Cancer Report 2014 [M]. WHO Press,
2014

[2] Carlos A. Penno, Stuart A. Morgan, Adam J. Rose, Stephan Herzig,
Gareth G. Lavery and Alex Odermattl. 113-Hydroxysteroid
dehydrogenase-1 is involved in bile acid homeostasis by modulating
fatty acid transport protein-5 in the liver of mice [J]. Mol Metab,2014,
3(5): 554-564

[3] Bi Zhen-fei, Song Ming-zhu, Liu Zong-ying, et al.Antimicrobial
effects and mechanisms of natural plant antimicrobial solution against
Staphylococcus aureus[J]. Journal of Biology, 2015, 31(4): 50-54

[4] Zhou Yi-jie, Dou Rong-kun, Bi Zhen-fei, et al. Promotion of apoptosis
in leukemia K562 cells by natural plant-derived antimicrobial
solutions (PAMs) [J]. Journal of China Pharmaceutical University,
2015, 46(6): 712-718

[5] Qing-hua Yin, Feng-xiang Yan, Xu-Yu Zu, et al. Anti-proliferative and
pro-apoptotic effect of carvacrol on human hepatocellular carcinoma
cell line HepG-2[J]. Cytotechnology, 2012, 64(1): 43-51

[6] Li F-J, Shi X-K, Li Y-T , et al. Effects of Safflower Injection on Gene
Transcription and Protein Expression of Bcl-2 and Survivin in Human
Hepatoma Cell Line HepG-2 [J]. Chinese Journal of Experimental
Traditional Medical Formulae, 2013, 11: 218-222

[7] Wu C, Geng X, Wan S, et al. Cecropin-P17, an analog of Cecropin B,
inhibits human hepatocellular carcinoma cell HepG-2 proliferation
via regulation of ROS, Caspase, Bax, and Bcl-2 [J]. J Pept Sci, 2015,
21(8): 661-668

[8] Pennati M, Binda M, Colella G, at al. Ribozyme-mediated inhibition

of surviving expression increases spontaneous and druginduced
apoptosis and decreases the tumorigenic potential of human prostate
cancer cells[J]. Oncogene, 2004, 23(2): 386-394

[91 Hu Y, Benedict MA, Ding L, et al. Role of cytochromec and
dATP/ATP hydrolysis in Apaf-1-mediated caspase-9 activation and
apoptosis[J]. EMBO J, 1999, 18(13): 3586-3595

[10] Zamzami N, Brenner C, Marzo I, et al. Subcellular and
submitochondrial mode of action of Bcl-2-like oncoproteins [J].
Oncogene, 1998, 16(17): 2265-2282

[11] Mengxi D, Hong Y, Nan W, et al. Effect of short hairpin RNA of
Bcl-xL gene on biological behaviors of HepG-2 cells [J]. Med Oncol,
2012, 29(2): 1000-1004

[12] Song T, Li X, Chang X, et al. 3-Thiomorpholin-8-oxo-8H-acenaphtho
[1,2-b] pyrrole-9-carbonitrile (S1) derivatives as pan-Bcl-2-inhibitors
of Bel-2, Bel-xL and Mcl-1[J]. Bioorg Med Chem, 2013, 21(1): 11-20

[13] Li Y-F, Zhu S-Z. FoXM1 research progress in cell cycle and tumor
[J]. J Int Oncol, 2011, 38(5): 332-335

[14] Hua Jin, Man Hee Park, Soo Mi Kim. 3,3-Diindolylmethane
potentiates paclitaxel-induced antitumor effects on gastric cancer cells
through the Akt/FOXM1 signaling cascade [J]. Oncol Rep, 2015, 33
(4): 2031-2036

[15] Ning Y, Li Q, Xiang H, et al. Apoptosis induced by
7-difluoromethoxyl-5, 4'-di-n-octyl genistein via the inactivation of
FoxML1 in ovarian cancer cells[J]. Obncol Rep, 2012, 27(6): 1857-18
64

[16] LiuY, Hock JM, Van Beneden RIJ, et al. Aberrant overexpression of
FOXMI transcription factor plays a critical role in lung
carcinogenesis induced by low doses of arsenic [J]. Mol Carcinog,
2014, 53(5): 380-391

[17] Li Z, Jia Z, Gao Y, et al. Activation of vitamin D receptor signaling
downregulates the expression of nuclear FOXMI1 protein and
suppresses pancreatic cancer cell stemness [J]. Clin Cancer Res,2015,
21(4): 844-853

[18] Achisn M, Hupp TR. Hypoxia attenuates the p53 response tocelluar
damage[J]. Oncogene, 2003, 22(22): 3431-3440

[19] Can G, Akpinar B, Baran Y, et al. 5-Fluorouracil signaling through a
calcium-calmodulin-dependent pathway is required for p53 activation
and apoptosis in colon carcinoma cells [J]. Oncogene, 2013, 32(38):
4529-4538

[20] Frank DK. Intrgen advexin therapy halts tumor growth in advanced

esophageal cancer patients[J]. News Release, 2003, 6: 2-8



