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Abstract v View references (75)

Medulloblastoma (MB) is the most common malignant brain tumor of childhood. The transcription factor NF-kB is
overexpressed in human MB and is a critical factor for MB tumor growth. NF-KB is known to regulate the expression
of interleukin-8 (IL-8), the chemokine that enhances cancer cell growth and resistance to chemotherapy. We have
recently shown that thymoquinone (TQ) suppresses growth of hepatocellular carcinoma cells in part by inhibiting NF-
KB signaling. Here we sought to extend these studies in MB cells and show that TQ suppresses growth of MB cells in
a dose- and time-dependent manner, causes G2M cell cycle arrest, and induces apoptosis. TQ significantly increased
generation of reactive oxygen species (ROS), while pretreatment of MB cells with the ROS scavenger N-acetylcysteine
(NAC) abrogated TQ-induced cell death and apoptosis, suggesting that TQ-induced cell death and apoptosis are
oxidative stress-mediated. TQ inhibitory effects were associated with inhibition of NF-kB and altered expression of its
downstream effectors IL-8 and its receptors, the anti-apoptotic Bcl-2, Bel-xL, X-1AP, and FLIP, as well as the pro-
apoptotic TRAIL-R1, caspase-8, caspase-9, Bcl-xS, and cytochrome c. TQ-triggered apoptosis was substantiated by up-
regulation of the executioner caspase-3 and caspase-7, as well as cleavage of the death substrate poly(ADP-
ribose)polymerase. Interestingly, pretreatment of MB cells with NAC or the pan-caspase inhibitor zZVAD-fmk abrogated
TQ-induced apoptosis, loss of cyclin B1 and NF-KB activity, suggesting that these TQ-mediated effects are oxidative
stress- and caspase-dependent. These findings reveal that TQ induces both extrinsic and intrinsic pathways of
apoptosis in MB cells, and suggest its potential usefulness in the treatment of MB. © 2016, Springer
Science+Business Media New York.

Reaxys Database Information

@) view Compounds

Author keywords

Apoptosis  Cancer  Daoy cells  Medulloblastoma ~ NF-kB  Thymoquinone

Indexed keywords

Metrics @ View all metrics >

4 Citations in Scopus

75th Percentile

1.21 Field-Weighted

Citation Impact

ot

PlumX Metrics v

Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Cited by 4 documents

Angiotensin-(1-7) attenuates
caerulein-induced
pancreaticacinar cell apoptosis

Cui, L., Liu, R, Li, C.
(2017) Molecular Medicine
Reports

Thymoquinone, as an anticancer
molecule: From basic research to
clinical investigation

Khan, M.A. , Tania, M., Fu, S.
(2017) Oncotarget

The Influence of pluronic F68 and
F127 nanocarrier on
physicochemical properties, in
vitro release, and antiproliferative
activity of thymoquinone drug

Shaarani, S., Hamid, S.S. , Kaus,
N.H.M.
(2017) Pharmacognosy Research

View all 4 citing documents

Inform me when this document
is cited in Scopus:

Set citation alert > | | Set citation feed »

Related documents

Thymoquinone suppression of
the human hepatocellular
carcinoma cell growth involves
inhibition of IL-8 expression,


https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Thymoquinone+inhibits+growth+of+human+medulloblastoma+&st2=&sid=8eb3b444bd9d5b6305bc6e7c0cb9d7a3&sot=b&sdt=b&sl=61&s=TITLE%28Thymoquinone+inhibits+growth+of+human+medulloblastoma+%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs11010-016-2703-4&locationID=1&categoryID=4&eid=2-s2.0-84963724984&issn=03008177&linkType=TemplateLinking&year=2016&zone=outwardlinks&origin=recordpage&dig=69a6f5d30681ead1dcd98a39f3c71a94&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs11010-016-2703-4&locationID=1&categoryID=4&eid=2-s2.0-84963724984&issn=03008177&linkType=ViewAtPublisher&year=2016&origin=recordpage&dig=bdc7f829465dbaf96595485483642371&recordRank=
https://www.scopus.com/sourceid/14134?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=7005633558&amp;eid=2-s2.0-84963724984
mailto:aeashour@yahoo.com
https://www.scopus.com/authid/detail.uri?authorId=7403428774&amp;eid=2-s2.0-84963724984
https://www.scopus.com/authid/detail.uri?authorId=55574185810&amp;eid=2-s2.0-84963724984
https://www.scopus.com/authid/detail.uri?authorId=24922373200&amp;eid=2-s2.0-84963724984
https://www.scopus.com/authid/detail.uri?authorId=8245123900&amp;eid=2-s2.0-84963724984
https://www.scopus.com/authid/detail.uri?authorId=8563355900&amp;eid=2-s2.0-84963724984
https://www.scopus.com/authid/detail.uri?authorId=35563671700&amp;eid=2-s2.0-84963724984
https://www.scopus.com/authid/detail.uri?authorId=7003592929&amp;eid=2-s2.0-84963724984
https://www.scopus.com/authid/detail.uri?authorId=55338302000&amp;eid=2-s2.0-84963724984
https://www.scopus.com/authid/detail.uri?authorId=7004045851&amp;eid=2-s2.0-84963724984
https://www.reaxys.com/sc-linking/xs/citations/68924995?view=substances&md5=2e0abbbd3d842f93a4c91b06a94bf26a
https://www.scopus.com/standard/help.uri?topic=12031
javascript:void(0)
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85025617562&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Thymoquinone+inhibits+growth+of+human+medulloblastoma+&st2=&sid=8eb3b444bd9d5b6305bc6e7c0cb9d7a3&sot=b&sdt=b&sl=61&s=TITLE%28Thymoquinone+inhibits+growth+of+human+medulloblastoma+%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=56058907500&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=55929751400&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57191272626&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85026769690&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Thymoquinone+inhibits+growth+of+human+medulloblastoma+&st2=&sid=8eb3b444bd9d5b6305bc6e7c0cb9d7a3&sot=b&sdt=b&sl=61&s=TITLE%28Thymoquinone+inhibits+growth+of+human+medulloblastoma+%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57190274098&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=36174618300&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57193760204&zone=
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-85015758405&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Thymoquinone+inhibits+growth+of+human+medulloblastoma+&st2=&sid=8eb3b444bd9d5b6305bc6e7c0cb9d7a3&sot=b&sdt=b&sl=61&s=TITLE%28Thymoquinone+inhibits+growth+of+human+medulloblastoma+%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57193680156&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=54395598000&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57190738336&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84963724984&src=s&origin=recordpage
https://www.scopus.com/alert/form/document.uri?eid=2-s2.0-84963724984&ATP=document&discoveryEngineID=scopusdoccite&discoveryEventID=NEW&mode=C&AID=NEW&origin=recordpage&view=extended
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-84963724984
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84896542608&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Thymoquinone+inhibits+growth+of+human+medulloblastoma+&st2=&sid=8eb3b444bd9d5b6305bc6e7c0cb9d7a3&sot=b&sdt=b&sl=61&s=TITLE%28Thymoquinone+inhibits+growth+of+human+medulloblastoma+%29&relpos=0

elevated levels of TRAIL

EMTREE drug terms: Bcl xS protein  caspase  caspase3  caspase7  caspase8  caspase9  cell DNA co
receptors, oxidative stress and

cyclin Bl cytochromec  death receptor 4 immunoglobulin enhancer binding protein apoptosis
interleukin 8 messenger RNA Ashour, A.E. , Abd-Allah, AR. ,
nicotinamide adenine dinucleotide adenosine diphosphate ribosyltransferase  protein bcl 2 Korashy, H.M.
(2014) Molecular and Cellular
protein bcl xI  reactive oxygen metabolite  thymoquinone  unclassified drug Biochemistry
X linked inhibitor of apoptosis ~ benzoquinone derivative ~ caspase L8 protein, human L .
Mechanistic perspectives on
immunoglobulin enhancer binding protein  interleukin 8  thymoquinone  tumor protein cancer
chemoprevention/chemotherapeutic
EMTREE medical apoptosis  Article  cancercell  cancer growth  cancer inhibition  cell death effects of thymoquinone
terms: cell growth  cell proliferation  cell viability ~ controlled study ~ DNA content Kundu, J., Chun, K-S. , Aruoma,
O.l.
down regulation  flow cytometry G2 phase cell cycle checkpoint ~ human ~ human cell (2014) Mutation Research -
M phase cell cycle checkpoint ~ medulloblastoma  oxidative stress  protein depletion Fundamental and Molecular

. ) . ) ) . . . Mechanisms of Mutagenesis
protein expression  protein phosphorylation  signal transduction  upregulation  apoptosis

biosynthesis  drug effects  gene expression regulation  genetics  medulloblastoma Antiproliferative and Apoptosis-
Inducing Activities of

Thymogquinone in Lymphoblastic
Leukemia Cell Line

metabolism  oxidative stress  pathology  signal transduction  tumor cell line

MeSH: Apoptosis ~ Benzoquinones  Caspases  Cell Line, Tumor Soltani, A. , Pourgheysari, B. ,
Gene Expression Regulation, Neoplastic ~ Humans  Interleukin-8 ~ Medulloblastoma Shirzad, H.
Neoplasm Proteins ~ NF-kappa B Oxidative Stress  Signal Transduction (2017) Indian journal of
Hematology and Blood
Transfusion

View all related documents based

Chemicals and CAS Registry Numbers: on references
caspase, 186322-81-6; caspase 3, 169592-56-7; caspase 7, 189258-14-8; caspase 8; caspase 9, 180189-96-2; Find more related documents in
cytochrome c, 9007-43-6, 9064-84-0; interleukin 8, 114308-91-7; nicotinamide adenine dinucleotide adenosine Scopus based on:

diphosphate ribosyltransferase, 58319-92-9; protein bcl 2, 219306-68-0; protein bcl xI, 151033-38-4; thymoquinone,

Authors >  Keywords »
490-91-5; X linked inhibitor of apoptosis, 391965-84-7;

Benzoquinones; Caspases; IL8 protein, human; Interleukin-8; Neoplasm Proteins; NF-kappa B; thymoquinone

ISSN: 03008177 DOI: 10.1007/s11010-016-2703-4
CODEN: MCBIB PubMed ID: 27084536
Source Type: Journal Document Type: Article
Original language: English Publisher: Springer New York LLC
References (75) View in search results format >
All Export (@) Print X E-mail Save to PDF  Create bibliography

1 Gurney, J.G., Wall, D.A., Jukich, P.J., Davis, F.G.

The contribution of nonmalignant tumors to CNS tumor incidence rates among
children in the United States

(1999) Cancer Causes and Control, 10 (2), pp. 101-105. Cited 46 times.
doi: 10.1023/A:1008867024545

View at Publisher

2 Gilbertson, RJ.
Medulloblastoma: Signalling a change in treatment

(2004) Lancet Oncology, 5 (4), pp. 209-218. Cited 225 times.
doi: 10.1016/S1470-2045(04)01424-X

View at Publisher
3 (2012) King Faisal Specialist Hospital and Research Centre Tumor Registry Annual Report

Available from
http://www.kfshrc.edu.sa/oncology/2012_Tumor_Registry_Annual_Report.pdf


https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fwww.ncbi.nlm.nih.gov%2fpubmed%2f27084536&locationID=1&categoryID=41&linkType=PubMedLinking&origin=recordpage&zone=journalDetails&dig=595366e2b670d4bc1273845adf2a0185
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=f3a2cf103e12ccd0f7b35657d163bc80&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-84963724984%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-84963724984
https://www.scopus.com/record/display.uri?eid=2-s2.0-0032956425&origin=reflist&sort=plf-f&src=s&st1=Thymoquinone+inhibits+growth+of+human+medulloblastoma+&st2=&sid=8eb3b444bd9d5b6305bc6e7c0cb9d7a3&sot=b&sdt=b&sl=61&s=TITLE%28Thymoquinone+inhibits+growth+of+human+medulloblastoma+%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84963724984&refeid=2-s2.0-0032956425&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1023%2fA%3a1008867024545&locationID=3&categoryID=4&eid=2-s2.0-0032956425&issn=09575243&linkType=ViewAtPublisher&year=1999&origin=reflist&dig=13961e958d8882ea2dc123c127683108&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-1642307767&origin=reflist&sort=plf-f&src=s&st1=Thymoquinone+inhibits+growth+of+human+medulloblastoma+&st2=&sid=8eb3b444bd9d5b6305bc6e7c0cb9d7a3&sot=b&sdt=b&sl=61&s=TITLE%28Thymoquinone+inhibits+growth+of+human+medulloblastoma+%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84963724984&refeid=2-s2.0-1642307767&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS1470-2045%2804%2901424-X&locationID=3&categoryID=4&eid=2-s2.0-1642307767&issn=14702045&linkType=ViewAtPublisher&year=2004&origin=reflist&dig=67ddac942131e95cb39afbf54b03f122&recordRank=
http://www.kfshrc.edu.sa/oncology/2012_Tumor_Registry_Annual_Report.pdf
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84896542608&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Thymoquinone+inhibits+growth+of+human+medulloblastoma+&st2=&sid=8eb3b444bd9d5b6305bc6e7c0cb9d7a3&sot=b&sdt=b&sl=61&s=TITLE%28Thymoquinone+inhibits+growth+of+human+medulloblastoma+%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7005633558&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7003592929&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=9041560100&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84929044434&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Thymoquinone+inhibits+growth+of+human+medulloblastoma+&st2=&sid=8eb3b444bd9d5b6305bc6e7c0cb9d7a3&sot=b&sdt=b&sl=61&s=TITLE%28Thymoquinone+inhibits+growth+of+human+medulloblastoma+%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=27967876900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=34876578600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7006358718&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85001819665&citeCnt=4&noHighlight=false&sort=plf-f&src=s&st1=Thymoquinone+inhibits+growth+of+human+medulloblastoma+&st2=&sid=8eb3b444bd9d5b6305bc6e7c0cb9d7a3&sot=b&sdt=b&sl=61&s=TITLE%28Thymoquinone+inhibits+growth+of+human+medulloblastoma+%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57192214745&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=34572643100&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57197002602&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84963724984&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84963724984&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84963724984&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

