
Author’s Accepted Manuscript

Estimation of the Effectiveness Ratio (α/β) for
Resistant Cancer Cells in U87MG Human
Glioblastoma

Perla Marmolejo-León, Erika Patricia Azorín-
Vega, Nallely Jiménez-Mancilla, Héctor Javier
Mendoza-Nava, Eleni Mitsoura, Eugenio Torres-
García

PII: S0969-8043(17)31357-X
DOI: https://doi.org/10.1016/j.apradiso.2018.01.011
Reference: ARI8219

To appear in: Applied Radiation and Isotopes

Received date: 27 November 2017
Revised date: 10 January 2018
Accepted date: 10 January 2018

Cite this article as: Perla Marmolejo-León, Erika Patricia Azorín-Vega, Nallely
Jiménez-Mancilla, Héctor Javier Mendoza-Nava, Eleni Mitsoura and Eugenio
Torres-García, Estimation of the Effectiveness Ratio (α/β) for Resistant Cancer
Cells in U87MG Human Glioblastoma, Applied Radiation and Isotopes,
https://doi.org/10.1016/j.apradiso.2018.01.011

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/apradiso

http://www.elsevier.com/locate/apradiso
https://doi.org/10.1016/j.apradiso.2018.01.011
https://doi.org/10.1016/j.apradiso.2018.01.011


Estimation of the Effectiveness Ratio (/ for Resistant Cancer 

Cells in U87MG Human Glioblastoma 

 

Perla Marmolejo-León
a,b

, Erika Patricia Azorín-Vega
a*

, Nallely Jiménez-Mancilla
a
, Héctor Javier 

Mendoza-Nava
a
, Eleni Mitsoura

b
 and Eugenio Torres-García

b
. 

erica.azorin@inin.gob.mx 

 

a Gerencia de Aplicaciones Nucleares en la Salud, Instituto Nacional de Investigaciones Nucleares, Ocoyoacac, Estado de México 52750, 

México 

b Facultad de Medicina, Universidad Autónoma del Estado de México, Toluca, Estado de México 50120, México 

 

Abstract Glioblastoma contains self-renewing, tumorigenic cancer stem-like cells that 

contribute to tumor initiation and therapeutic resistance. The aim of this research was to 

estimate and compare the effectiveness ratio (α/β) of stem-like cells and differentiated 

glioma cells derived from the U87MG glioblastoma cell line. Cell survival experiments were 

obtained in a dose range of 0-20 Gy (13.52 ± 0.09 Gy/h) as a hyperfractionationated 

accelerated radiotherapy scheme. Biochemical characterization of the post-irradiated cells 

was performed by flow cytometry analysis and the percentage of stem-like cells that 

resisted irradiation was determined by the CD133 expression. Results showed that 

U87MG stem-like cells are highly proliferative and more radioresistant than the U87MG 

adherent group (with a lesser stem-like character), this in association with the calculated 

α/β ratio of 17 and 14.1, respectively.  

Key words: Cancer stem cells, Glioblastoma, Linear quadratic model, Survival curves  

Introduction  

Human Glioblastoma Multiform (HGM) is an aggressive primary brain tumor with poor 

outcome. Fractionated radiation therapy is the primary adjuvant treatment following 

resection or biopsy. Inability to control disease at recurrence, continues to be a major 

challenge for this highly infiltrative tumor [1]. Experimental evidence supports the 

hypothesis that HGM contains a subpopulation of highly tumorigenic cells, glioblastoma 

stem-like cells (GSCs), from which recurrent HGM is thought to derive. GSCs have the 
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