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=&ML (ATO) HIANNRARREEEST PRIENEY. ERE/AT SMERRMIBEMA (APL) &BK
NZ5Y), RN ERAERER (ATRA) REMILITTIZSRIAPL, LHoh, LI EHHEZRIBATOTE S F MR M LK
MEMRRTHEEET. B, (FANEEATEEE. SHIEMNATOS|RERAT, MERNIKERN, BT
o1, ATOTERBHEIS RS SEMBTRNSAIAREIRE AN, SRERTHEMREE, NF-«BZEFI(E
ATERTTUATERNELS, ANEELGRTATOMRTSRMMEGMEAPL, FLT3-ITDSZRAIAML, 181K
AFESEE, ERBLERBUR MRS RS ERERYT SURIERIE. XEALUSIHRREFRAEXIE
PRECIGIRMLEL.

Arsenic trioxide (ATO) has recently been identified as an effective drug in different types of cancer therapy.lt is
currently the most effective drug for the treatment of acute promyelocytic leukemia (APL), especially the
form that is resistant to conventional chemotherapy with all-trans retinoic acid (ATRA).What is more,
laboratory data suggest that ATO is also active when it comes to a variety of hematological and several solid
tumor cell lines.However, the mechanism of action is not fully understood.ATO in high doses triggers
apoptosis, while in lower concentrations it induces partial differentiation.The ATO mechanism of action
involves effects on mitochondrial transmembrane potential which lead to apoptosis.It also acts on caspase,
NF-kB nuclear factor or pro-apoptotic protein and anti-apoptotic protein activity, etc.This article reviews the
efficacy and mechanism of ATO in the treatment of relapsed and refractory APL, FLT3-ITD mutation AML,
chronic myeloid leukemia blast crisis, severe aplastic anemia, and relapsed or refractory lymphoma.This will

provide reference for future researchers to carry out relevant clinical experiments.

&3k /REFERENCES

[1] Jadhav V, Ray P, Sachdeva G, et al.Biocompatible arsenic trioxide nanoparticles induce cell cycle arrest
by p21(WAF1/CIP1) expression via epigenetic remodeling in LNCaP and PC3 cell lines [J] .Life Sci, 2016,
148(2016): 41-52.

[2] Lachaine J, Mathurin K, Barakat S, et al.Economic evaluation of arsenic trioxide compared to all-trans
retinoic acid+conventional chemotherapy for treatment of relapsed acute promyelocytic leukemia in
Canada [J] .Eur J Haematol, 2015, 95(3): 218-229.

[3] Udupa K, Thomas J, Udupa CB, et al.Treatment of acute promyelocytic leukemia with single agent
arsenic trioxide: Experience from a tertiary care center in india [J] .Indian J Hematol Blood Transfus, 2017,
33(1): 45-48.

[4] Lengfelder E, Lo-Coco F, Ades L, et al.Arsenic trioxide-based therapy of relapsed acute promyelocytic
leukemia: Registry results from the european leukemiaNet [J] .Leukemia, 2015, 29(5): 1084-1091.

[5] ZHANG YL, REN JH, CUILY, et al.Effects of As203 on the proliferation, differentiation and apoptosis of
HL-60 cells and its related mechanisms [J] .Zhongguo Shi Yan Xue Ye Xue Za Zhi, 2015, 23(3): 647-652. [3K

www.xdzlyx.com/oa/DAtrticle.aspx?type=view&id=201915040 1/3


http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%DE%C9%20%C2%FC
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%C0%EE%BB%DB%B2%A8
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%CB%D5%20%CA%A4
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%D6%DC%20%BD%FA
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Xi%20Man
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Li%20Huibo
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Su%20Sheng
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Zhou%20Jin
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=%C8%FD%D1%F5%BB%AF%B6%FE%C9%E9
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=%B8%B4%B7%A2%BC%B0%C4%D1%D6%CE%D0%D4%D1%AA%D2%BA%B2%A1
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=%C1%C6%D0%A7
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=%BB%FA%D6%C6
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=arsenic%20trioxide
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=relapsed%20and%20refractory%20hematological%20diseases
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=efficacy
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=mechanism

2020/8/5

SCEHE

N, E2E, £, F. =S THXTHL-604MIEE. SHUAIATHRMREERTSIERY [J] HFESLRm
WS, 2015, 23(3): 647-652.]

[6] Hoonjan M, Jadhav V, Bhatt P.Arsenic trioxide: Insights into its evolution to an anticancer agent [J] .J
Biol Inorg Chem, 2018, 23(3): 313-329.

[7] JoS, Lee YL, KimS, et al.PCGF2 negatively regulates arsenic trioxide-induced PML-RARA protein
degradation via UBE2I inhibition in NB4 cells [J] .Biochim Biophys Acta, 2016, 1863(7 Pt A): 1499-1509.

[8] Bashash D, Delshad M, Riyahi N, et al.Inhibition of PI3K signaling pathway enhances the
chemosensitivity of APL cells to ATO: Proposing novel therapeutic potential for BKM120 [J] .Eur J
Pharmacol, 2018, 841(2018): 10-18.

[9] Pan C, Zhu D, Zhuo J, et al.Role of signal regulatory protein a in arsenic trioxide-induced promyelocytic
leukemia cell apoptosis [J] .Sci Rep, 2016(6): 23710.

[10] Noguera NI, Pelosi E, Angelini DF, et al.High-dose ascorbate and arsenic trioxide selectively kill acute

myeloid leukemia and acute promyelocytic leukemia blasts in vitro [J] .Oncotarget, 2017, 8(20): 32550-
32565.

[11] Wang R, LiY, Gong P, et al.Arsenic trioxide and sorafenib induce synthetic lethality of FLT3-ITD acute
myeloid leukemia cells [J] .Mol Cancer Ther, 2018, 17(9): 1871-1880.

[12] Nagai K, HouL, LiL, et al.Combination of ATO with FLT3 TKIs eliminates FLT3/ITD+ leukemia cells
through reduced expression of FLT3 [J] .Oncotarget, 2018, 9(68): 32885-32899.

[13] Wang LN, Tang YL, Zhang YC, et al.Arsenic trioxide and all-trans-retinoic acid selectively exert
synergistic cytotoxicity against FLT3-ITD AML cells via co-inhibition of FLT3 signaling pathways [J] .Leuk
Lymphoma, 2017, 58(10): 2426-2438.

[14] Inoue A, Kobayashi CI, Shinohara H, et al.Chronic myeloid leukemia stem cells and molecular target
therapies for overcoming resistance and disease persistence [J] .Int J Hematol, 2018, 108(4): 365-370.

[15] Wang W, Lv FF, DuY, et al.The effect of nilotinib plus arsenic trioxide on the proliferation and
differentiation of primary leukemic cells from patients with chronic myoloid leukemia in blast

crisis [J] .Cancer Cell Int, 2015(15): 10.

[16] Ertz-Archambault N, Kelemen K.Relapse and cytogenetic evolution in myeloid
neoplasms [J] .Panminerva Med, 2017, 59(4): 308-319.

[17] Han SH, Kim SH, Kim HJ, et al.Cobll1 is linked to drug resistance and blastic transformation in chronic
myeloid leukemia [J] .Leukemia, 2017, 31(7): 1532-1539.

[18] Zhou H, Mak PY, Mu H, et al.Combined inhibition of B-catenin and Bcr-Abl synergistically targets
tyrosine kinase inhibitor-resistant blast crisis chronic myeloid leukemia blasts and progenitors in vitro and in

vivo [J] .Leukemia, 2017, 31(10): 2065-2074.

[19] WANG Y, YANG J, LI J, et al.Effect of arsenic trioxide on K562 cell proliferation and its
mechanism [J] .Chinese Journal of Experimental Hematology, 2017, 25(1): 90-93. [E&, &, =K, &.
=S HRRIKS62BIEEMN B EF R ENEIAR [J] HEIRMKFZE, 2017, 25(1): 90-93.]

[20] LiN, SongY, Zhou J, et al.Arsenic trioxide improves hematopoiesis in refractory severe aplastic
anemia [J] .J Hematol Oncol, 2012, 5(61): 1756-8722.

[21] LinQ, Song Y, Fang B, et al.Arsenic trioxide for refractory aplastic anemia [J] .Ann Hematol, 2013,
92(3): 431-432.

[22] Song Y, LiN, LiuY, etal.Improved outcome of adults with aplastic anaemia treated with arsenic
trioxide plus ciclosporin [J] .Br J Haematol, 2013, 160(2): 266-269.

[23] Prakash G, Yanamandra U, Khadwal A, et al.Role of arsenic trioxide in the management of aplastic
anemia [J] .Indian J Hematol Blood Transfus, 2017, 33(4): 534-536.

[24] Modica S, Wolfrum C.The dual role of BMP4 in adipogenesis and metabolism [J] .Adipocyte, 2017,
6(2): 141-146.

[25] Cheng HC, LiuSW, Li W, et al.Arsenic trioxide regulates adipogenic and osteogenic differentiation in
bone marrow MSCs of aplastic anemia patients through BMP4 gene [J] .Acta Biochim Biophys Sin(Shanghai),
2015, 47(9): 673-679.

[26] Zhong L, Xu F, Chen F.Arsenic trioxide induces the apoptosis and decreases NF-kB expression in
lymphoma cell lines [J] .Oncol Lett, 2018, 16(5): 6267-6274.

[27] Yin Q, Sides M, Parsons CH, et al.Arsenic trioxide inhibits EBV reactivation and promotes cell death in
EBV-positive lymphoma cells [J] .Virol J, 2017, 14(1): 121.

[28] Beyer M, Vandersee S, Cosagarea |, et al.The effects of arsenic trioxide in combination with retinoic
acids on cutaneous t-cell lymphoma cell lines [J] .Skin Pharmacol Physiol, 2016, 29(2): 63-70.

[29] Zhao H, Sun G, Kong D, et al.A phase Il study of arsenic trioxide in patients with relapsed or refractory
malignant lymphoma [J] .Med Oncol, 2015, 32(3): 79.

[30] Li HM, Long Y, Qing C, et al.Arsenic trioxide induces apoptosis of Burkitt lymphoma cell lines through
multiple apoptotic pathways and triggers antiangiogenesis [J] .Oncol Res, 2011, 19(3-4): 149-163.

[31] Jung HJ, Chen Z, McCarty N.Synergistic anticancer effects of arsenic trioxide with bortezomib in
mantle cell lymphoma [J] .Am J Hematol, 2012, 87(12): 1057-1064.

[32] LiXY, LiY, Zhang L, et al.The antitumor effects of arsenic trioxide in mantle cell lymphoma via
targeting Wnt/B catenin pathway and DNA methyltransferase-1 [J] .Oncol Rep, 2017, 38(5): 3114-3120.

www.xdzlyx.com/oa/DAtrticle.aspx?type=view&id=201915040

2/3



2020/8/5 A

Fit/Memo: ERTEETERASEIE (&RS: LBH-Q16181) ; BRITHEBEARFESE LINB (%85: H2016038) ; Bk
TEEEESEREARIMISHEMARINE (4RSS 2017LCIX22)

BEFrHEA/Last Update: 2019-06-28

www.xdzlyx.com/oa/DAtrticle.aspx?type=view&id=201915040 3/3



