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B8Y: BRITPIKyIDHIFIAS605240% TERIREERTAT (FRREMNS. J3i%: ERMTTIAIRZAS6052403 (A5 MRS
RREAOTDHIZER, EIRTEAREREERE/NRAREY, BEH150/9AS6052400FEM AR RAEITARLS., LINEEN
EIPEATR, MERAS605240% TIREREEMIRELAGIHEIR, AEERREENGNMEERK-67RAER, &
FETUNELIGBERRLUET 1R, BRI ERR RN RT-PCRIGIBTEERLIACD31FIVEGFRIRIX BN, AR
AS605240ETBEASHTLAPIREED., 455R: MTTSEIRB/REARIMER T, FRERERIAS6052405H B BA RN/ NEMPC-
BIRPREMIBRYEME SR, EaMISEIas, AS605240;87 BRIMEATUELLYREEES /), ERBRITFRENX
(P<0.05) , HIATEREFNEEREARARALPESENER. #—PLRERER: REAS605240;2 87 M0ME
BRRIBT B EKI-67A9FRIA, {BAS605240881% 08 B FEEEATEELALR A CD31PEEARAEELE (P<0.01) , RT-PCREER
AS6052408¢1%BA T FE(EAEBZRLIRVEGF mRNARJZRIA (P<0.01) . £5i8: AS6052408E XU/ |\ ERAREEREAE R
AR, ESIETseR R B EREANCD31RVEGFIIZRIA, MIHIAMERHMIMEDR:, BEMNMEEMIHER.
Objective: To explore the therapeutic effect of AS605240 which is a novel PI3Ky inhibitor and its mechanism
on pancreatic cancer.Methods: In this study, we used MTT assay to explore the inhibition of AS605240 on
pancreatic cancer cells in vitro.At the same time, pancreatic tumor-bearing mice model was established and
randomly divided into AS605240 treatment group and control group.The tumor-inhibiting effect of AS605240 on
the animal model of pancreatic cancer was observed by measuring tumor volume after the mice were
sacrificed.The expression of Ki-67 was detected by immunohistochemistry in tumor tissue.Tumor apoptosis was
measured by TUNEL assay.Moreover, the expression of CD31 and VEGF was also detected by
immunofluorescence and RT-PCR in tumor tissue.Results: MTT assay showed that AS605240 at different
concentrations did not significantly affect the growth of MPC-83 pancreatic cancer cells in vitro.In vivo, the
tumor volume of AS605240 treatment group was remarkably reduced compared with the control group
(P<0.05), and the treatment did not show obvious side effects.Although AS605240 did not affect the apoptosis
of tumor tissues or Ki-67 expression, further experiment demonstrated that AS605240 could evidently reduce
the number of CD31-positive cells (P<0.01).PCR also demonstrated that AS605240 could significantly decrease
the expression of VEGF mRNA expression (P<0.01).Conclusion: AS605240 may be an effective drug for
pancreatic cancer, of which the mechanism is relating to suppress the expression of CD31 and VEGF, and to

decrease tumor angiogenesis probably through inhibiting PI3Ky pathway.

www.xdzlyx.com/oa/DAtrticle.aspx?type=view&id=201919001

1/4


http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%C5%ED%D0%A1%B6%AB
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=2%3C/sup%3E
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%CB%CE%20%C0%B4
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%C0%EE%BA%A3%D3%A2
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%D5%C5%20%BD%A2
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=%D1%EE%D0%A1%BA%EC
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Peng%20Xiaodong
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=2%3C/sup%3E
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Song%20Lai
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Li%20Haiying
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Zhang%20Jian
http://www.xdzlyx.com/oa/KeySearch.aspx?type=Name&Sel=Yang%20Xiaohong
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=AS605240
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=%D2%C8%CF%D9%B0%A9
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=PI3K%A6%C3
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=%D1%AA%B9%DC%C9%FA%B3%C9
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=AS605240
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=pancreatic%20cancer
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=PI3K%A6%C3
http://www.xdzlyx.com/oa/KeySearch.aspx?type=KeyWord&Sel=angiogenesis

2020/8/7

<
Ik
=2
R

&% HEk/REFERENCES

[1] Chen WQ, Zheng RS, Zhang SW, et al.Report of cancer incidence and mortality in China,
2013 [J] .China Cancer, 2017, 39(9): 701-706.

[2] Hruban RH, Goggins M, Parsons J, et al.Progression model for pancreatic cancer [J] .Clin Cancer Res,
2000, 6(8): 2969-2972.

[3] Moskaluk CA, Hruban RH, Kern SE.p16 and K-ras gene mutations in the intraductal precursors of human
pancreatic adenocarcinoma [J] .Cancer Res, 1997, 57(11): 2140-2143.

[4] Luo J, Manning BD, Cantley LC.Targeting the PI3K-Akt pathway in human cancer: Rationale and
promise [J] .Cancer Cell, 2003, 4(4): 257-262.

[5] Yamamoto S, Tomita Y, Hoshida Y, et al.Prognostic significance of activated Akt expression in
pancreatic ductal adenocarcinoma [J] .Clin Cancer Res, 2004, 10(8): 2846-2850.

[6] Ozaki-OhgamiY, Iwamoto A, Yoshioka S, et al.Expression of phospho-Akt and PTEN proteins predicts the
survival of patients with pancreatic cancer [J] .Yonago Acta Medica, 2006, 49(1): 9-17.

[7] Ng SS, Tsao MS, Nicklee T, et al.Wortmannin inhibits PKB/Akt phosphorylation and promotes
gemcitabine antitumor activity in orthotopic human pancreatic cancer xenografts in immunodeficient
mice [J] .Clin Cancer Res, 2001, 7(10): 3269-3275.

[8] Cantley LC.The phosphoinositide 3-kinase pathway [J] .Science, 2002, 296(5573): 1655-1657.

[9] Kim S, Takahashi H, Lin WW, et al.Carcinoma-produced factors activate myeloid cells through TLR2 to
stimulate metastasis [J] .Nature, 2009, 457(7225): 102-106.

[10] Takahashi H, Ogata H, Nishigaki R, et al.Tobacco smoke promotes lung tumorigenesis by triggering
IKKbeta- and JNK1-dependent inflammation [J] .Cancer Cell, 2010, 17(1): 89-97.

[11] Park EJ, Lee JH, Yu GY, et al.Dietary and genetic obesity promote liver inflammation and
tumorigenesis by enhancing IL-6 and TNF expression [J] .Cell, 2010, 140(2): 197-208.

[12] Mantovani A.Cancer: Inflaming metastasis [J] .Nature, 2009, 457(7225): 36-37.

[13] Curnock AP, Logan MK, Ward SG.Chemokine signaling: Pivoting around multiple phosphoinositide 3-
kinases [J] .Immunology, 2002, 105(2): 125-136.

[14] Riickle T, Schwarz MK, Rommel C.PI3Kgamma inhibition: Towards an "aspirin of the 21st century" [J] ?
Nat Rev Drug Discov, 2006, 5(11): 903-918.

[15] Camps M, Riickle T, JiH, et al.Blockade of PI3Kgamma suppresses joint inflammation and damage in
mouse models of rheumatoid arthritis [J] .Nat Med, 2005, 11(9): 936-943.

[16] Peng XD, Wu XH, Chen LJ, et al.Inhibition of phosphoinositide 3-kinase ameliorates dextran sodium
sulfate-induced colitis in mice [J] .J Pharmacol Exp Ther, 2010, 332(1): 46-56.

[17] Wang ZL, Wu XH, Song LF, et al.Phosphoinositide 3-kinase gamma inhibitor ameliorates concanavalin
a-induced hepatic injury in mice [J] .Biochem Biophys Res Commun, 2009, 386(4): 569-574.

[18] Barber DF, Bartolome A, Hernandez C, et al.PI3Ky inhibition blocks glomerulonephritis and extends
lifespan in a mouse model of systemic lupus [J] .Nat Med, 2005, 11(9): 933-935.

[19] Spitzenberg V, Kiinig C, Ulm S, et al.Targeting PI3K in neuroblastoma [J] .J Cancer Res Clin Oncol,
2010, 136(12): 1881-1890.

[20] Lowenfels AB, Maisonneuve P.Epidemiology and risk factors for pancreatic cancer [J] .Best Pract Res
Clin Gastroenterol, 2006, 20(2): 197-209.

[21] Hamada K, Sasaki T, Koni PA, et al.The PTEN/PI3K pathway governs normal vascular development and
tumor angiogenesis [J] .Genes Dev, 2005, 19(17): 2054-2065.

[22] Hickey FB, Cotter TG.BCR-ABL regulates phosphatidylinositol 3-kinase-p110y transcription and
activation and is required for proliferation and drug resistance [J] .J Biol Chem, 2006, 281(5): 2441-2450.

[23] HU MY, LIANG MD, JIA W.Establishment and characteristics of mouse transplantable pancreatic acinar
carcinoma cell line MPC-83 [J] .Journal of Kunming Medical College, 1985, 6(2): 1-7. [fA3EZE, $BEIX, B
5. NR PTBAE I ARAR AR MR R (MPC-83) RO IR HAF MRS [J] BRAEF Bk, 1985, 6(2): 1-7.]

[24] YANG ZW, JIAW, WANG ZX.Long-term conservation and transmission of mouse pancreatic carcinoma
cell line [J] .Medicine and Pharmacy of Yunnan, 2001, 22(1): 7-8. [#a=&f5, &6, EHUL./\EIFEIFEMEEE
EERKHEBRFMERIRIT [J] .=mEZ, 2001, 22(1): 7-8.]

[25] YU P, BUH, WANG H,et al.Comparative study on image analysis and manual counting of
immunohistochemistry [J] .Journal of Biomedical Engineering, 2003, 20(2): 288-290. [T, $£7%=, i,
Z REANERNEGOTS ATIHHEUTZRXILHAR [J] EWEFTREFSE, 2003, 20(2): 288-290.]

[26] Sumpio BE, Yun S, Cordova AC, etal. MAPKs (ERK1/2, p38) and AKT can be phosphorylated by shear
stress independently of platelet endothelial cell adhesion molecule- 1 (CD31) in vascular endothelial
cells [J] . JBiol Chem, 2005, 280(12): 11185- 11191.

[27] Jemal A, Siegel R, Xu J, et al.Cancer statistics,2010 [J] .CA Cancer J Clin, 2010, 60(5): 277-300.

[28] Wolfgang CL, Herman JM, Laheru DA, et al.Recent progress in pancreatic cancer [J] .CA Cancer J
Clin, 2014, 63(5): 318-348.

[29] Stathis A, Moore MJ.Advanced pancreatic carcinoma: Current treatment and future
challenges [J] .Nat Rev Clin Oncol, 2010, 7(3): 163-172.

[30] Crivellato E.The role of angiogenic growth factors in organogenesis [J] .Int J Dev Biol, 2011, 55(4-5):
365-375.

[31] Goel HL, Mercurio AM.VEGF targets the tumour cell [J] .Nat Rev Cancer, 2013, 13(12): 871-882.

www.xdzlyx.com/oa/DAtrticle.aspx?type=view&id=201919001

2/4



2020/8/7

SCEHE
[32] Goey KKH, Elias SG, Hinke A, et al.Clinicopathological factors influencing outcome in metastatic

colorectal cancer patients treated with fluoropyrimidine and bevacizumab maintenance treatment vs

observation: An individual patient data Meta-analysis of two phase 3 trials [J] .Br J Cancer, 2017, 117(12):
1768-1776.

[33] Reck M, von Pawel J, Zatloukal P, et al.Overall survival with cisplatin gemcitabine and bevacizumab or
placebo as first-line therapy for non squamous non-small-cell lung cancer: Results from a randomised phase Il
trial (AVAiL) [J] .Ann Oncol, 2010, 21(9): 1804-1809.

[34] Provenzano PP, Cuevas C, Chang AE, et al.Enzymatic targeting of the stroma ablates physical barriers
to treatment of pancreatic ductal adenocarcinoma [J] .Cancer Cell, 2012, 21(3): 418-429.

[35] Craven KE, Gore J, Korc M.Overview of pre-clinical and clinical studies targeting angiogenesis in
pancreatic ductal adenocarcinoma [J] .Cancer Lett, 2016, 381(1): 201-210.

[36] HE LL, FENG YZ, GU YP.Expression and significance of vascular related factors in pancreatic
cancer [J] .Chinese Journal of Digestion, 2005, 25(5): 300-301. [{@FUgE, B—%, Buk¥E.MEBXEFEE
BREFRRIAREN [J] FEHEZE, 2005, 25(5): 300-301.]

[37] Itakura J, Ishiwata T, Friess H, et al.Enhanced expression of vascular endothelial growth factor in
human pancreatic cancer correlates with local disease progression [J] .Clinical Cancer Research, 1997,

3(8): 1309-1316.

[38] LUYB, SUNWJ, HU JJ, et al.The action on immunity of hypoxia in pancreatic carcinoma: The
expression and significance of HIF-1a and MIC A/B [J] .Chin Clin Oncol, 2012, 17(7): 616-620. [FhMEE, #h
“HE, HRIBIE, . ARBREERHIF-1afIMIC A/BRIRIARENX [J] .IGREMEFZE, 2012, 17(7): 616-620.]

[39] XU LL, GU KS.Adverse effects, pathogenesis and treatment of anti-angiogenetic targeting
agents [J] .Journal of Internatiomal Oncology, 2010, 37(3): 196-199. [{&K¥, BIE4. HiitEEME4RLEERA
HYWNARREL, REVEIRIE [J] EfRAEFHRE, 2010, 37(3): 196-199.]

[40] Herbst RS, O' Neill VJ, Fehrenbacher L, et al.Phase Il study of efficacy and safety of bevacizumab in
combination with chemotherapy or erlotinib compared with chemotherapy alone for treatment of recurrent or

refractory non small-cell lung cancer [J] .J Clin Oncol, 2007, 25(30): 4743-4750.

[41] Burger RA, Brady MF, Bookman MA, et al.Incorporation of bevacizumab in the primary treatment of
ovarian cancer [J] .N Engl J Med, 2011, 365(26): 2473-2483.

[42] Kindler HL, Niedzwiecki D, Hollis D, et al.Gemcitabine plus bevacizumab compared with gemcitabine
plus placebo in patients with advanced pancreatic cancer: Phase lll trial of the Cancer and Leukemia Group B
(CALGB 80303) [J] .J Clin Oncol, 2010, 28(22): 3617-3622.

[43] Li CM, Liu ZC, Bao YT, et al.Extraordinary response of metastatic pancreatic cancer to apatinib after

failed chemotherapy: A case report and literature review [J] .World J Gastroenterol, 2017,23(41): 7478-
7488.

[44] Liang QL, Wang BR, Chen GQ, et al.Clinical significance of vascular endothelial growth factor and

connexin 43 for predicting pancreatic cancer clinicopathologic parameters [J] .Med Oncol, 2010, 27(4):
1164-1170.

[45] Georgiadou D, Sergentanis TN, Sakellariou S, et al.VEGF and ID-1 in pancreatic adenocarcinoma:
Prognostic significance and impact on angiogenesis [J] .Eur J Surg Oncol, 2014, 40(10): 1331-1337.
[46] Faes S, Uldry E, Planche A, et al.Acidic pH reduces VEGF-mediated endothelial cell responses by

downregulation of VEGFR-2, relevance for anti-angiogenic therapies [J] .Oncotarget, 2016, 7(52): 86026-
86038.

[47] Shams N, lanchulev T.Role of vascular endothelial growth factor in ocular angiogenesis [J] .Ophthalmol
Clin North Am, 2006, 19(3): 335-344.

[48] Zachary I.VEGF signalling: Integration and multi-tasking in endothelial cell biology [J] .Biochem Soc
Trans, 2003, 31(Pt 6): 1171-1177.

[49] Park JJ, Hwang SJ, Park JH, et al.Chlorogenic acid inhibits hypoxia-induced angiogenesis via down-
regulation of the HIF-1a/Akt pathway [J] .Cell Oncol (Dordr), 2015, 38(2): 111-118.

[50] Puri KD, Doggett TA, Huang CY, et al.The role of endothelial PI3Kgamma activity in neutrophil
trafficking [J] .Blood, 2005, 106(1): 150-157.

[51] Siragusa M, Katare R, Meloni M, et al.Involvement of phosphoinositide 3-kinase gamma in angiogenesis
and healing of experimental myocardial infarction in mice [J] .Circ Res, 2010, 106(4): 757-768.

[52] Schimming R, Marme D.Endoglin (CD105) expression in squa-mous cell carcinoma of the oral
cavity [J] .Head Neck, 2002, 24(2): 151-156.

[53] Matsuyama K, Chiba Y, Sasaki M, et al.Tumor angiogenesis is as a prognostic marker in operable non-
small cell lung cancer [J] .Ann Thorac Surg, 1998, 65(5): 1405-1409.

[54] XIONG ZW, XU CF, LI HW, et al.Comparison of CD34, CD31 and FVIIl served as labels to show the
microvascular density in non-small cell lung cancer [J] .Chinese Journal of Thoracic and Cardiovascular
Surgery, 2003, 19(4): 223-225. [REIEX, fREE, T, F.IFNARMETFNERNKRIFNCHEMINEZEE
RIXSEEERSS [J] . HEEmOMESMRIZE, 2003, 19(4): 223-225.]

[55] ZHANG YS, XU LJ, LI Fet al.Expression of EGFR and CD31 in pancreatic cancer and its clinical
significance [J] .Chinese Journal of Clinical and Experimental Pathology, 2011, 27(10): 1117-1119. [3K7k
B, L, FE, % BREREERS EGFRFD CD31 NRIAMIGRENX [J] . IERSLHREFZGE, 2011,
27(10): 1117-1119. ]

[56] QI XG, SHEN RZ, WANG LF, et al.Effect of Smad4 silencing on the growth and vascularization of
pancreatic cancer transplantation tumor in nude mice [J] .China Oncology, 2009, 19(7): 485-490. [3%B%)%,

www.xdzlyx.com/oa/DAtrticle.aspx?type=view&id=201919001

3/4



2020/8/7 A

BEE, EX, F.Smad4EREREEHEPanINGREBERIZENMMETRATHAR (V] . PEBERS, 2009,

19(7): 485-490.]
[57] Yuan ZP, Chen LJ, FanlY, et al.Liposomal quercetin efficiently suppresses growth of solid tumors in

murine models [J] .Clin Cancer Res, 2006, 12(10): 3193-3199.
[58] Nie W, Ma XL, Sang YX, et al.Synergic antitumor effect of SKLB1002 and local hyperthermia in 4T1 and

CT26 [J] .Clin Exp Med, 2014, 14(2): 203-213.

#&i¥/Memo: National Natural Science Foundation of China (No.81101898) :EZxRBEAREZFES (455 81101898) ; FE{E
TEESWA@RS: 2013M542282); MU)IIEREBEFEE (4wS: 2012JQ0051) ; PU)IIEELEESIR; M
HRHBELIE (@RS 2015-HM01-00275-SF)

BEFrHEA/Last Update: 2019-08-29

www.xdzlyx.com/oa/DAtrticle.aspx?type=view&id=201919001 4/4



