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ABSTRACT Objective: To investigate the mechanism of IL-6 overexpression in malignant glioma cells and clarify the potential
molecular mechanism of GBM development. Methods: The relative level of IL-6 in EGFRVIII positive and negative GBM tissues were
detected by immunohistochemistry. US7MG-EGFRVIII cells expressing EGFRvIII were constructed from U87MG malignant glioma
cells. US7MG and U87MG-EGFRUVIII cells were treated with IL-1, and the secretion of IL-6 was detected by ELISA. The cells were
pretreated with p38MAPK, MK2, MEK 1/2, JNK inhibitor SB, sc-48, PD and SP for 1 hour, the changes of IL-6 secretion were measured
after IL-1@ treated. IL-1B-treated US7MG-EGFRVIII cells were recorded as IL-13 group, and U87MG-EGFRUVIII cells were recorded as
control group with no treatment. IL-1p cells treated with SB or sc-48 were named as IL-13 + SB and IL-1 + sc-48 group, respectively.
The expression of p38MAPK-MK?2 pathway protein and IL-6 protein were detected by western blot. The expression of IL-6 mR- NA was
detected by qPCR. Results: IL-6 is generally high expressed in EGFRvIII-positive GBM tissues compared with that in EGFRvIII-negative
GBM tissues. US7MG cells expressing the oncogene EGFRVIII were successfully constructed. The oncogene EGFRVIII can upregulate
IL-6 basal secretion in glioma cells, and further promote IL-6 secreting under the stimulation of IL-1B. In U87MG cells, all inhibitors had
almost no effect on IL-6 secretion; p38 MAPK-MK2 pathway inhibitors SB, sc-48 significantly inhibited IL-1B-induced IL-6 secretion in
U87MG-EGFRUVIII cells while MEK1/2, JNK inhibitor PD, SP had no significant effect. IL-1B-treated cells could in- duce the activation
of p38MAPK-MK?2 pathway and induce the expression of intracellular IL-6. The activity of p38MAPK-MK?2 pathway and the expression
of IL-6 were inhibited after IL-13 combinated with SB and sc-48. Conclusion: The oncogene EGFRVIII can upregulate IL-6 basal secre-

tion in glioma cells with no IL-1p treatment, and further promote the secretion of IL-6 under the stimulation of IL-1@3, which may be re-
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lated to the activation of p38MAPK-MK?2 pathway. Our research revealing that glioma cells may form inflammatory microenvironment

through endogenous (EGFRVIII) and exogenous (IL-1R3) factors, and provides the possibility for further improvement of brain-permeable

and anti-inflammatory inhibitors targeting p38 MAPK, MK2 to improve the progression of aggressive gliomas.
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Fig.1 IL-6 expression in GBM tissues

A: The expression of IL-6 in EGFRVIII negative and positive GBM tissues was detected by immunohistochemistry; B: The relative expression level of IL-6

in EGFRuvIII negative and positive GBM tissues; a: Compared with negative group, *P<0.05.
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Fig.3 The secretion of IL-6 in US7MG-EGFRVIII cells
a: *P<0.05 compared to USTMG cells; b: "P<0.05 compared to
U87MG-EGFRVIII 0 ng/mL group
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Fig.2 The expression of EGFRVIII in cells was detected by western blot
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Fig.4 Effect of EGFR downstream pathway inhibitors on IL-13-induced

IL-6 secretion

a: *P<0.05 compared to US7MG-EGFRVIII Control group
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Fig.5 p38MAPK-MK2 pathway protein expression
A: The protein levels of p-p38, p38 and p-MK2 were measured by western blot; B: The relative expression levels of p-p38, p38 and p-MK2; a: *P<0.05
compared with Control group; b: -1@ group, "P<0.05; ¢: P<0.05 compared to the IL-1@ group
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Fig.6 Intracellular IL-6 protein and mRNA expression
A: IL-6 protein expression was detected by western blot; B: IL-6 mRNA expression was detected by qPCR; a: ®P<0.05 compared to Control group;
b, ¢: °P<0.05, P<0.05 compared to IL-13 group
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P38MAPK-MK2 i 1% 7% A ¢ , GBM 1] e 3 N I EGFRvII
FIANE IL-1B R FJE MR - RAEERSE (2 dE 1L-6 ik

% % 3 #if( References )
[1] Zwes AMEIR A P DEC 0 FA b 7 4 32 vkl 7 SR M

#eha 5FHUD] % W F E K F, 2016
[2] AL&ldr, BRA, AKX, F. A T fede ey i 77 o9 AR ] F

A 22 9 AR R AT R 2 &, 2015, 14(5): 471-474
[3] Yeung YT, Mcdonald KL, Grewal T, et al. Interleukins in glioblastoma

pathophysiology: implications for therapy[J]. British Journal of Phar-

macology. 2013, 168(3): 591-606
[4] &40, L& S BB L E s TR E [J LWAE

25,2017, 57(29): 101-103
[5] MROA,FMELF, IR 31,5 . 482 K ik EGFRVIIL 89 USTMG 2 it bk 49

HE R HRESF&E, 2010,23(5): 516-518
[6] Liu X, Liu K, Qin J, et al. C/EBP@ promotes angiogenesis through se-
cretion of IL-6, which is inhibited by genistein, in EGFRvIII-positive
glioblastoma[J]. International Journal of Cancer Journal International
Du Cancer, 2015, 136(11): 2524
Stec W J, Rosiak K, Siejka P, et al. Cell line with endogenous

—
~
—

EGFRVIII expression is a suitable model for research and drug devel-

opment purposes[J]. Oncotarget, 2016, 7(22): 31907-31925

(8] B, AR, F3e4r. SR BT 5 T /R 3 B 948 & MR 52
#E[J]. P B £ 55, 2016, 36(17): 4378-4380

[9] %3, 448, £, 4. "%v% P2Y Zhi83h il ADPBRS x A8 R R
AN fm B = A TL-18 \IL-6 A= TNF-ou 4 ) B0 A4F R [J].4% 2 2 5
2%, 2016, 32(6): 711-716

[10] Liu X, Ye F, Xiong H, et al. IL-beta Induces IL-6 production in retinal
Muller cells
MAPK/NF-kappa B signaling pathway [J]. Experimental Cell Re-
search, 2015, 331(1): 223-231

[11] Xia Y, Khoi P N, Yoon H J, et al. Piperine inhibits IL-1B-induced

predominantly through the activation of P38

IL-6 expression by suppressing p38 MAPK and STAT3 activation in
gastric cancer cells[J]. Molecular & Cellular Biochemistry, 2015, 398
(1-2): 147-156

[12] kb dh, B A4k, F 3k RGBS 6480 T A & AT L R[]
WA g 38 5 e &, 2017, 46(7): 509-511

[13] Pei J, Moon KS, Pan S, et al. Proteomic Analysis between US7MG
and U343MG-A Cell Lines: Searching for Candidate Proteins for
Glioma Invasion[J]. Brain Tumor Research & Treatment, 2014, 2(1):
22

[14] =%, Biks, RS, Rho 8o &1 51532 835 F 4E A 6
AR R[] #imis R E 5, 2015, (8): 1418-1420

[15] Ti&%, ARG, 2 ;7 A B AW 5 mpe g ey st st & [J]. #7
& %, 2016, 47(12): 797-802

[16] x| M2 R4 i, 0, 5. TLA G 2 JON-F -6 sHIR R % 4m i, UST
3 A AZ £ 0 Hea[T]. P BSR4, 2015, 35(10): 2617-2619

(17] 4 8 &, &AWk, Bk, F. KRB IG5 Rk Bt 1] 3
KA EFHE, 2016, 16(6): 1191-1194

[18] #r &3, P well, #2006, 5. B R/ e A R 6 7 AT Rt R [J].4
L 5 ¥ F 2 &, 2017, 4(7): 68-76

[19] A&, &, &7, 5. WERBRaE7 LRSI EFEiLS
£, 2016, 29(20): 3463-3464

[20] &i&, @R TR, F. SUANRAB GRS TR ] BEFER,
2017, 23(15): 2978-2982

[21] BER, 4 i . KR B T AR b 98 R R B A5 3 A2 o 9 AR 5
#r[J]. 25 S 3EM, 2016, (b12): 203-203

[22] #7&, RAFF, R . IR B F - £ BB AR F
WA R BT R R [T]. 50 M B 25, 2013, 37(4): 370-372

[23] Tsui KH, Wang SW, Chung LC, et al. Mechanisms by Which Inter-
leukin-6 Attenuates Cell Invasion and Tumorigenesis in Human Blad-
der Carcinoma Cells [J]. BioMed Research International, 2013, 2013
(1): 791212

[24] T, R 99, ML B, %, [L-6 NF-«B 37 71 IR LR P R KR
Hs R E L] s BA X 5 5 4R, 2016, 51(6): 893-896

[25] x1iB, Bk IL-6 Fo IGF-1 23k /st J Al 0% 2R 22 09 R ik 5 06 R &
U] F H a4 5 5 a2 42 &, 2015, 24(5): 399-403

[26] #&4e, sKHE o, Kok, SUMOE & & f 7§ VEGF  TNF-a A= IL-6
KA TS #9A8 % 5 AT T I 7B B 5, 2015, (5): 639-642

[27] Wang S, Zhang W. Genetic variants in IL-6/JAK/STAT3 pathway
and the risk of CRC [J]. Tumour Biology the Journal of the Interna-
tional Society for Oncodevelopmental Biology & Medicine, 2016, 37
(5): 6561-6569 (T#% 689 TT)

PDF SCHF# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

IREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol19 NO.4 FEB.2019

+ 689 -

sion[J]. Neoplasia, 2018, 20(11): 1161-1174

[14] Hwang KT, Han W, Lee SM, et al. Prognostic influence of 3-dimen-
sional tumor volume on breast cancer compared to conventional 1-di-
mensional tumor size[J]. Ann Surg Treat Res, 2018, 95(4): 183-191

[15] Moorman AM, Bourez RL, de Leeuw DM, et al. Pre-operative Ultra-
sonographic Evaluation of Axillary Lymph Nodes in Breast Cancer
Patients: For Which Group Still of Additional Value and in Which
Group Cause for Special Attention?[J]. Ultrasound Med Biol, 2015,
41(11): 2842-2848

[16] Pujani M, Khan S, Hassan MJ, et al. Coexistence of metastatic breast
carcinoma and primary tuberculosis in axillary lymph nodes: a report
of a rare case[J]. Breast Dis, 2015, 35(3): 195-198

[17] Seyednejad N, Kuusk U, Wiseman SM.Axillary reverse lymphatic
mapping in breast cancer surgery: a comprehensive review[J]. Expert
Rev Anticancer Ther, 2014, 14(7): 771-781

[18] Nagashima S, Sakurai K, Suzuki S, et al.Axillary Lymph Nodes
Metastases from Occult Breast Cancer Recurrence at Ten Years after
Resection--Case Report [J]. Gan To Kagaku Ryoho, 2015, 42 (12):
1776-1778

[19] Liang Y, Yi L, Liu P, et al. CX3CLI involves in breast cancer metas-
tasizing to the spine via the Src/FAK signaling pathway [J]. J Cancer,
2018, 9(19): 3603-3612

[20] Hu C, Fan F, Qin Y, et al. Redox-Sensitive Folate-Conjugated Poly-
meric Nanoparticles for Combined Chemotherapy and Photothermal
Therapy Against Breast Cancer [J]. J Biomed Nanotechnol, 2018, 14
(12):2018-2030

[21] Jiang L, Gilbert J, Langley H, et al. Breast cancer detection method,
diagnostic interval and use of specialized diagnostic assessment units
across Ontario, Canada [J]. Health Promot Chronic Dis Prev Can,
2018, 38(10): 358-367

[22] Berardi DE, Bessone MI, Motter A, et al. Involvement of protein ki-
nase C o and § activities on the induction of the retinoic acid sys- tem
in mammary cancer cells[J]. Mol Carcinog, 2015, 54(10): 1110-1121

[23] Magaki M, Ishii H, Yamasaki A, et al. A high-fat diet increases the
incidence of mammary cancer inc-Ha-ras proto-oncogene transgenic
rats[J]. J Toxicol Pathol, 2017, 30(2): 145-152

[24] Rossetti S, Ren M, Visconti N, et al. Tracing anti-cancer and can-
cer-promoting actions of all-trans retinoic acid in breast cancer to a
RARa epigenetic mechanism of mammary epithelial cell fate[J]. On-
cotarget, 2016, 7(52): 87064-87080

[25] Razek AA, Lattif MA, Denewer A, et al. Assessment of axillary
lymph nodes in patients with breast cancer with diffusion-weighted
MR imaging in combination with routine and dynamic contrast MR
imaging[J]. Breast Cancer, 2016, 23(3): 525-532

[26] Beek MA, Verheuvel NC, Luiten EJ, et al. Two decades of axillary
management in breast cancer[J]. Br J Surg, 2015, 102(13): 1658-1664

[27] Al-Hilli Z, Hieken TJ, Boughey JC. Axillary Ultrasound in the Man-
agement of the Newly Diagnosed Breast Cancer Patient [J]. Breast J,
2015, 21(6): 634-641

[28] Zhou X, Zheng Z, Xu C, et al. Disturbance of Mammary UDP-Glu-
curonosyltransferase Represses Estrogen Metabolism and Exacerbates
Experimental Breast Cancer[J]. J Pharm Sci, 2017, 106(8): 2152-2162

[29] Yoshizawa K, Yuki M, Kinoshita Y, et al. Characterization of mam-
mary adenocarcinomas in male rats after N-methyl-N-nitrosourea ex-
posure--Potential for human male breast cancer model[J]. Exp Toxicol
Pathol, 2016, 68(5): 263-270

[30] 483k, RZHRIPEFIBIRFERSGETELESURBIHHRE
gEATABAREA ] ARAEHEFHE, 2015 15(19):
3686-3689

(E#£5 656 TT)

[28] Chang Q, Bournazou E, Sansone P, et al. The IL-6/JAK/Stat3
feed-forward loop drives tumorigenesis and metastasis [J]. Neoplasia.
2013, 15(7): 848

[29] Fr#k. dE D tm At 9% &% EGFR R E R AL 6 Ao Me) £ & &
EGFR-TKIs 77 B Z48 580 % ‘1’&: s R = R R A 5 [D). iy
EA X ,2016

[30] 3% &M, B E L. o-F 3@ b M B 46 77 EGFR-TKIs 4% & &t 25
Jili e 649 B R R[] P B G R AT E 2, 2016, 9(8): 748-752

[31]1 254, ¥4, 2. RIEF @05 P EGFR Yo.@ 34 77 it 25 AL 4]
e BT R E)]. B R AR &, 2016, 43(2): 224-228

[32] 38 %% . EGFRVII % ik #4549 DC-CTL *f EGFRvIII~+ i it 7% 4a
Rk R b A5 AR A D)7ty K, 2014

[33] Liu X, Liu K, Qin J, et al. C/EBP promotes angiogenesis through se-
cretion of IL-6, which is inhibited by genistein, in EGFRvIII-posi-
tive glioblastoma [J]. International Journal of Cancer, 2015, 136(11):
2524-2534

PDF SCHF# ] "pdfFactory Pro™ X RAG)E ww. Fineprint.cn



http://www.fineprint.cn

