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Abstract 

1,3-Bis(2-chloroethyl)-1-nitrosourea 

(BCNU) is the most commonly used 

chemotherapeutic agent in the 

treatment of human glioblastoma 

multiforme (GBM). However, BCNU chemotherapy fails due to 

subpopulations of intrinsic resistant-cells within the tumor mass. In our 

previous study, we dissociated BCNU-resistant cancer stem cells (CSCs) 

and observed the over-expression of multiple ion channel genes related to 

drug efflux. In the present study, we identified chloride intracellular channel 

1 (CLIC1) in dissociated-BCNU-resistant CSCs using 2-DE and MALDI-

TOF/MS analysis. To develop the specific target therapy of BCNU-resistant 

CSCs, we evaluated the drug-sensitivity of these CSCs using the chloride 

channel blocker, 4,4′-diisothiocyanostilbene-2,2′-disulfonic acid (DIDS). 

When combined with BCNU, DIDS synergistically increased the apoptotic 

events of BCNU-resistant CSCs in vitro and augmented BCNU sensitivity 

ex vivo. These findings suggest that CLIC1 is involved in the resistance of 

BCNU-resistant CSCs and BCNU/DIDS combined-therapy can provide 

valuable insight for promoting apoptosis or sensitizing glioblastomas to 

BCNU chemotherapy. 

Keywords: Glioblastoma multiforme; 1,3-Bis(2-chloroethyl)-1-nitrosourea; 

Resistance; Cancer stem cells; 4,4′-Diisothiocyanatostilbene-2,2′-disulfonic 

acid; Apoptosis 

   

  E-mail Article     Add to my Quick Links   

 
 

 

Related Articles in ScienceDirect

View More Related Articles

 

 
 The research collaboration tool   

   No user rating

 No user tags yet  

 This article has not yet been bookmarked 

 No comments on this article yet 

 Not yet shared with any groups 

 

 

 Abstract Article Figures/Tables References  Purchase PDF (1072 K)

Neural Stem Cells: Implications for the Conventional Ra... 
International Journal of Radiation Oncology*Biology*Phy... 

DNA repair and cancer stem-like cells - Potential partn...
Cancer Treatment Reviews 

Ion dependence of cytotoxicity of carmustine against PC...
European Journal of Pharmacology 

Pages 1 of 2ScienceDirect - Biochemical and Biophysical Research Communications : Pharmaco...

14/07/2008http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-4SW7JJD-2...



 

Article Outline 

Materials and methods  

Results 

Effects of BCNU on cell viability of human glioblastoma cells  

Identification of chloride intracellular channel protein associated with 

drug resistance in human glioblastoma cancer stem cells  

Effect of chloride channel blocker on apoptosis of BCNU-resistant 

cancer stem cells derived from human glioblastoma cells  

Treatment of tumor tissues with a chloride channel blocker 

augments sensitivity of human glioblastoma tumors to BCNU 

chemotherapy ex vivo 

Discussion  

References 

 
 
 
 
 

Note to users: The section "Articles in Press" contains peer reviewed accepted 
articles to be published in this journal. When the final article is assigned to an issue 
of the journal, the "Article in Press" version will be removed from this section and 
will appear in the associated published journal issue. The date it was first made 
available online will be carried over. Please be aware that although "Articles in 
Press" do not have all bibliographic details available yet, they can already be cited 
using the year of online publication and the DOI as follows: Author(s), Article Title, 
Journal (Year), DOI. Please consult the journal's reference style for the exact 
appearance of these elements, abbreviation of journal names and the use of 
punctuation. 

There are three types of "Articles in Press":

� Accepted manuscripts: these are articles that have been peer reviewed 
and accepted for publication by the Editorial Board. The articles have not 
yet been copy edited and/or formatted in the journal house style.  

� Uncorrected proofs: these are copy edited and formatted articles that are 
not yet finalized and that will be corrected by the authors. Therefore the 
text could change before final publication.  

� Corrected proofs: these are articles containing the authors' corrections 
and may, or may not yet have specific issue and page numbers assigned. 

 
 

Home Browse My Settings Alerts Help 

About ScienceDirect  |  Contact Us  |  Terms & Conditions  |  Privacy Policy 

Copyright © 2008 Elsevier B.V. All rights reserved. ScienceDirect® is a registered trademark of Elsevier B.V. 

Biochemical and Biophysical Research Communications 
Article in Press, Uncorrected Proof - Note to users 

Pages 2 of 2ScienceDirect - Biochemical and Biophysical Research Communications : Pharmaco...

14/07/2008http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-4SW7JJD-2...


