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In vitro study on FoxO3a mediated anti-angiogenic effect of arsenic trioxide in breast cancer
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[ Abstract]

molecular mechanisms. Methods : Human umbilical vein endothelial cells (HUVECs) were cultured in tumor conditioned medium de-

Objective:To study the anti-angiogenic effect of arsenic trioxide (As,0s;) on breast cancer,and explore the possible

rived from MCF-7 and treated with 0,4,8 pwmol/L. As,0s. Cell wound healing assay, Matrigel assay, CCK-8 assay,and Annexin V as-
say were carried out to detect cell migration rate,angiogenesis ability,cell proliferation and cell apoptosis,respectively. Western blot-
ting assay was used for detecting protein level. Results: Compared to the control group,the As,0; treated groups showed reduced abil-
ity of cell migration and tube formation. A decline in cell proliferation and a rise in apoptosis were also found in the As,0; groups.
The protein expression of FoxO3a and its downstream genes Fas-L and p27%"" were increased following As,0; treatment. Conclusion :
As,0; could attenuate the angiogenic ability of HUVECs by inducing cell apoptosis and inhibiting cell proliferation through upregula-
tion of Fox0O3a and activating of its downstream pathways,which suggested that As,O; may play an important role in anti-angiogensis
in breast cancer.
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Figure 1 Effects of different doses of As,0O; on the migration
rate of HUVECs(x100)
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Figure 2 Effects of different doses of As,O; on the tube
formation potential of HUVECs(x100)
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Figure 3 Effects of different doses of As,O; on the prolife-
ration(A) and apoptosis(B) of HUVECs
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Figure 4 Protein levels of FoxO3a, Fas-L and p27%"! in HUVECsS after As,O; treatment

Fas-L Fl p27+r' ¥1J& & HIHY FoxO3a fEHE | &
150 B0 AE 75 5 20 B U T A0 9 4 400 3 ke o
FEH . FRATAS I As,O 38 3 11 FoxO3a 113 1k i
T 7 HOR U7 Fas-L A p2790 i 363k, b A1)
Kl T As,0; 4t ¥ Jj5 HUVECs 40 g ' Fas-L 1
p27% [ FRIE 45 R B R, 5 Control 4140 L, As,05 4k
i HUVECs 400 b Fas-L H1 p27"' 28 (4 19 £ ik K
PR EIE, HEFEASIFEE L (P<0.01,E
4B), XLEZERERPER As,0, Al il T L 1H FoxO3a 1)
FEIR S H T EE 58 (A0 Fas-L A1 p274h), T {2
A P R AN R T, B a2 R
T O 6 04 PN R A0 HUVECs 19 145787 A B
3 it i

As,05 AT LU 33 22 B 43— L] 40 1 i e 1) 2B
R o HITE i A Sk 5 IR A e g TR O 3 B
FEHLEICS A BT 2 As,05 AT DL _F 3R 40 0 P 22 Fif
R = A F , 4 Bax Noxa Bim 55 122 ik, MM i7F
ML T 5 55— J7 T As,O5 WEE T I Bel-2 ZESTIH
T2/ [ 3k, W Bel-2 Bel-xL Al Mcl-1', JNK/NP-1
{55 Notch-1 DA K 3% P S A B IE B TE As,0,
755 e A e 08 T R B EZAE R, S
Fi 5 2 H R R AR 2 As,05 53— H LI ALH, 2
P 5L 4R 40 A% (APL) A9 PML-RAR« il &
AR P 8 20 A 1 009 (CMIL) H %) BCR-ABL fil
B E AT Y As,05 HE[a] 375 SR i 1314 A T RS 3] 17
il oo 4

VLAE R R W] As,05 BEWE 175 3 22 T S AR 2
JHL 0 8 T, A LR PR A0 i AF 5 b A T AL
Ao AR T O 5 R B As,O5 1E T T 3L M 0
MCF-7 20 i J 40 i AR 1 B Az o), o 20 i 35 1) 4
JLR T 4R AE  $2 7% As,O PT35S 2L M o 20 L 17

Gao %5 1OId JIF 52 As,O5 B] DL i JNK/AP-1 & 15 15
SRR AR T, (R H AT A LR R AE Y
As,0; USSR AE FIBLTR] 19 oA 52 4 B 1 o 4T Mg 1f.
AR SRR K A S i W B A, As, O 30056 iR
A8 AR P LRI v AV T B RH S AL ) 5 2
Kt PR A TR 2H 4 BF 5% B UCPE. As,O X FL IR
S IR L8R A S e b, O A S IE S As,04
LA ) L A0 R MCF-7 95511 HUVECGs 4
RSN AT A, 37 30 ] i A TE il )2 As,0; 31
1l 7L i e 1) R 1 B

S Z WA WFIE R BT As,O % i I8 1fiL 45 T B
BATW S vE T, E02 H AT As,05 4060 i 96 1
A DL Y PRI BEAS 4R e 5 1l A8 AR JORH SC 1Y
AR b, T T R I A B SR S
PR ARATI B Z TRAMF ST AsyO5 QAT 400 1) 52 1 b 8
A8 AR R BARHIL R o A A5 2 i DD i R . ASBIETE N
As, O, X UL A B2 A0 1 B 3252 e DA 3k 224 5
B9 UE ] As,O5 AT LU HUVECs 3456 , 75 5 H 8 17,
AT 480 ) P9 I A

FoxO 2 1 Z 12 2000 4F A B 1E U5 — i 44 1
B R s R - 5 M FoxO 5 ) 22 1 5 55 %
RERIRES R R A I ON S B IR R N = A VR 952
L W S5 Rl AR P i BT N FoxO #5 s -
£ 45 FoxO1 Fox03a Fox04 Ll & Fox06,Fox03a J&
Hp— A EE G, ARV Fox03a
FEH R A n] LR E NN AT R | A
TEIE BURE T, FoxO3a 1Y 32k 2 3K W0 AT B 4 4000 1) 1 48 P4
BRI T (VEGF) 355 19 N B 40 LT 45 20, A
FoxO3a % 5% A 7 AT 68 S — A W 78 (9 400 61 b g ol 4
A R TR A AR S92 36 3 AR T I A 5 bt 30
As,O5 7 LLIH Y FL IR 40 i tf FoxO3a 1Y 25 1 7K
BT, ARSI T AE M N A0, As,O5 Xt



-846- IS

N PN

557 W5 37 B

EE (4 2017 47 1

FoxO3a AT 1E . SR E5 R BB As,05 7T L 1]
FoxO3a Y 2R 12235 , S006 H R Ui 15 55 30 6, AT 10
il HUVECs B34 58 , it o FL 08 1, I 5 2 300 46 i 9
I A i, ASHIEGEAIE 52 T FoxO3a /& As,Os 3 il 1l
FEBMERTPHEZEGS /T, 8T As,0, M
I A8 AR AR R 8 2 F AL

ZE B RRR A S5 5 BF 5T As,05 X 7L R 9 i
Jed I A5 TV B RE 1 5 4 - As,O5 AT LS 3o 4100 4] ik
Jed A5 T S 2 A0 o e & VR JR4 8 T As,0,4
0055 ok g oA A= B BT I 4 BILARD  GIE S FoxO3a
FEH R T EE A A, RUFIE L R R Fox03a
FIRERUCA As,O5 PLIHRE I 45 A2 A FH 1 — AN B s
{H 2 As,O; T84 FoxO3a LA M FoxO3a & [ 16 P
WEETE As,O5 0 B33 it 85 A= B mp A9 0 U0 VE FH ot 75
RARFFE
[ &% 0]

[1] ChengJ,Wei HL,Chen J,et al. Antitumor effect of Arsenic
trioxide in human K562 and K562/ADM cells by autophagy
[J]. Toxicol Mech Methods,2012,22(7):512-519

[2] Chen J,Wei HL,Xie B,et al. Endoplasmic reticulum stress
contributes to Arsenic trioxide-induced apoptosis in drug-
sensitive and -resistant leukemia cells[J]. Leuk Res,
2012,36(12):1526-1535

[3] Zhang XY,Su Y,Zhang M. Opposite effects of Arsenic
trioxide on the Nrf2 pathway in oral squamous cell
carcinoma in vitro and in vivo [J]. Cancer Res,2012,72
(8):93-98

[4] Zhao HB,Sun QX,Chen XF,et al. Efficacy of intratumoral
chemotherapy using arsenic trioxide (As,Oj)sustained
release tablets for the treatment of neurogliocytoma in
nude mice[]J]. Eur Rev Med Pharmacol Sci,2014,18(17):
2453-2459

[5] Beck B,Driessens G,Goossens S,et al. A vascular niche
and a VEGF-Nrp1 loop regulate the initiation and stemness
of skin tumours[J]. Nature,2011,478(7369):399-403

[6] Walker AM, Stevens JJ,Ndebele K,et al. Evaluation of
Arsenic trioxide potential for lung cancer treatment:
assessment of apoptotic mechanisms and oxidative
damage[J]. J Cancer Sci Ther,2016,8(1):1-9

[7] Ma ZB,Xu HY,Jiang M,et al. Arsenic trioxide induces
apoptosis of human gastrointestinal cancer cells [J].
World J Gastroenterol,2014,20(18):5505-5510

[8] DongXY,Ma N,Liu MM, et al. Effects of as,0; nanoparticles
on cell growth and apoptosis of NB4 cells[J]. Exp Ther
Med,2015,104):1271-1276

[9] Chen GQ,Zhu J,Shi XG,et al. In vitro studies on cellular

[10]

(11]

[12]

[13]

[16]

[17]

[19]

[20]

and molecular mechanisms of arsenic trioxide(As,0;)in the
treatment of acute promyelocytic leukemia: As,0; induces
NB4 cell apoptosis of bel-2
expression and modulation of PML-RAR alpha/PML
proteins[J ]. Blood, 1996,88(3):1052-1061

Gao M,Dong W,Hu MR, et al. GADD45 alpha mediates
arsenite-induced cell apoptotic effect in human hepatoma
cells via JNKs/AP-1-dependent pathway[J ]. J Cell Biochem,
2010,109(6): 1264-1273

Selvaraj V, Armistead MY , Cohenford M, et al. Arsenic

with  downregulation

trioxide(As(2)0(3))induces apoptosis and necrosis mediated
cell death through mitochondrial membrane potential
damage and elevated production of reactive oxygen
species in PLHC-1 fish cell line[J]. Chemosphere,2013,
90(3):1201-1209
Xia J,Li Y, Yang Q,et al. Arsenic trioxide inhibits cell
growth and induces apoptosis through inactivation of
notch signaling pathway in breast cancer[J]. Int ] Mol
Sci, 2012,13(8):9627-9641
Lallemand-Breitenbach V,Zhu J,Chen Z et al. Curing APL
through PMI/RARA degradation by As,05[J]. Trends Mol
Med,2012,18(1):36-42
Zhang QY ,Mao JH,Liu P,et al. A systems biology under-
standing of the synergistic effects of Arsenic sulfide and
Imatinib in BCR/ABL-associated leukemia[J]. Proc Natl
Acad Sci U S A,2009,106(9):3378-3383
Liu WL,Gong YS,Li HL,et al. Arsenic Trioxide-Induced
growth arrest of breast cancer MCF-7 cells involving
FOXO03a and 1 kappa B kinase beta expression and local-
ization[J]. Cancer Biother Radiopharm,2012,27(8):504—
512
Descalzo DL, Satoorian TS, Walker LM, et al. Glucose-
Induced oxidative stress reduces proliferation in embryonic
stem cells via FOXO3A/beta-Catenin-Dependent transcri-
ption of p21(cipl)[J]. Stem Cell Reports,2016,7(1):55-68
Warr MR, Binnewies M, Flach J,et al. FOXO3A directs a
protective autophagy program in haematopoietic stem
cells[J]. Nature,2013,494(7437).323-327
Das TP,Suman S, Alatassi H, et al. Inhibition of AKT
promotes FOXO03a-dependent apoptosis in prostate cancer
[J]. Cell Death Dis,2016,7:e2111
Joseph J, Ametepe ES,Haribabu NA et al. Inhibition of
ROS and upregulation of inflammatory cytokines by FoxO3a
promotes survival against Salmonella typhimurium []J ].
Nat Commun,2016,7:12748
Potente M, Urbich C,Sasaki K, et al. Involvement of Foxo
transcription factors in angiogenesis and postnatal neova-
scularization[ J]. J Clin Invest,2005,115(9):2382-2392
(s HH#] 2016-11-07





