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One of the hallmarks of cancer is the deregulation of cellular
energetics [1]. This allows cancer cells to proliferate and survive in microenvironments that would lead to the death of a
normal cell. As a consequence of deregulated cellular energetics, cells produce higher levels of reactive oxygen species
(ROS) concomitant with alterations in antioxidant pathways
[2]. ROS contributes to cell survival, proliferation, and
metastasis in a variety of cancers but left uncontrolled leads
to cell death [3]. Cancer cells have adapted to this oxidative
stress through various mechanisms allowing them to survive
in hypoxia and to become drug resistant [4]. This has given
rise to diﬀerent treatment strategies aiming to enhance ROS
production in cancer cells leading to the selective killing of
these cells when compared to normal cells.
This special issue on harnessing oxidative stress as an
innovative target for cancer therapy focuses both on understanding how cancer cells alter their antioxidant signaling
pathways causing drug resistance as well as utilizing alterations in ROS regulation to target cancer cells with novel
treatment strategies.
The manuscripts submitted to this special issue were
reviewed by at least 2 external reviewers and one guest editor.
All the papers were selected on the basis of scientiﬁc signiﬁcance, relevance to topic of oxidative stress and novelty.
Mentioned below are the highlights of the manuscripts
published in this special issue.
Adaptation to oxidative stress leads to drug resistance [2].
C. Glorieux et al. have shown that chromatin remodeling of

the catalase gene leads to increased catalase activation in
breast cancer cell lines. The increased expression appeared
to be independent of the activation of DNA damage signaling, blockage of protein degradation, or increased mRNA
stability. Other redox regulation proteins are also increased
in breast cancer. N. Roininen et al. have shown that
redox-regulating proteins Nrf2, Keap1, Trx, and Prx1 were
increased in breast cancer patients undergoing neoadjuvant
chemotherapy. Before chemotherapy, the lower expression
levels of these redox regulatory proteins in breast tumors
correlated with reduced disease-free survival of patients.
This suggests that redox-regulating enzymes might be able
to prognosticate cancers and that they may also be excellent targets for treatment.
In addition to drug resistance, cytotoxicity of chemotherapy on normal tissue in patients is a major limitation in treatments [5]. It has been suggested that oxygen pretreatment of
tissue could reduce cisplatin cytotoxicity in renal tubular cells
of the kidney [6]. However, B. Rasoulian et al. have demonstrated that oxygen pretreatment also reduces the cytotoxicity of cisplatin in malignant cells suggesting that oxygen
pretreatment might not be a successful strategy to reduce
toxicity in patients treated with cisplatin.
Hypoxia is a poor prognostic factor in cancer, and adaptations to low oxygen levels help drive tumor progression,
causing cancer cells to become more aggressive and resistant
to chemotherapy [7]. A major mechanism for this adaptation
involves the stabilization and activation of the transcription
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factor, HIF-1. However, recent studies suggest that the
regulation of mRNA translation may also play an important role in this process [8]. Indeed, some alterations in
translation may occur via an elF4E2-depedendent pathway,
leading to increased migration, invasion, and tumor growth.
G. Melanson et al. have reviewed the potential for elF4E2
inhibitors to be an eﬀective therapy for hypoxic tumors.
Adaptations to oxidative stress are being explored as
novel treatment targets in cancer [2]. Two review articles by
S. R. Chowdhury and V. Banerji and R. F. Dielschneider
et al. have illustrated that targeting mitochondrial bioenergetics and alterations in lysosomes is an eﬀective strategy to
selectively kill cancer cells. Both of these targets in cancer
cells utilize elevated ROS levels to induce cell death.
Novel drugs are also being investigated to induce oxidative stress in cancer cells leading to cell death. L. Wang
et al. showed that the combination of triethylenetetramine
and ascorbic acid leads to synergistic cell death mediated by
elevated levels of hydrogen peroxide. Similarly, L. D. Santos
et al. showed that xylopine (an aporphine alkaloid agent)
induced apoptosis dependent upon increased ROS levels in
cancer cells. Using an inhibitor of the redox-regulating
protein Nrf2, M. Wang et al. showed that this inhibitor
eﬀectively induces apoptosis in combination with UVA
irradiation and reduced tumor growth in mouse models.
These innovative drugs could provide novel treatment
strategies to target ROS adaptations in cancer cells leading
to cell death while sparing normal cells.
Novel drugs given as monotherapies are unlikely to be
eﬀective due to cellular adaptations leading to drug resistance. Rational drug combination needs to be developed to
combat drug resistance in cancer. G. Carrasco-Torres et al.
showed that a combination of maleic anhydride derivatives
(prooxidant) and quercetin (antioxidant) could induce cell
death in cancer cells but not normal human epithelial cells.
This suggests that using drugs that ﬁrst give an oxidative
response followed by an antioxidant drug might be a potential new treatment strategy.
Taken together, this special issue gives insight into the
potential of targeting the oxidative stress response in cancer
cells that could overcome drug resistance and spare normal
tissue. This will provide patients with more therapeutic strategies to combat cancer utilizing the cancers’ alterations in the
redox defense systems. This will hopefully lead to longer
disease-free survival of the cancer patient.
Lynne Postovit
Christian Widmann
Peng Huang
Spencer B. Gibson

References
[1] D. Hanahan and R. A. Weinberg, “Hallmarks of cancer: the next
generation,” Cell, vol. 144, no. 5, pp. 646–674, 2011.
[2] M. B. Azad, Y. Chen, and S. B. Gibson, “Regulation of autophagy by reactive oxygen species (ROS): implications for cancer
progression and treatment,” Antioxidants & Redox Signaling,
vol. 11, no. 4, pp. 777–790, 2009.

[3] J. N. Moloney and T. G. Cotter, “ROS signalling in the biology
of cancer,” Seminars in Cell & Developmental Biology, no. 16,
pp. 30383-30384, 2017.
[4] H. Xie and M. C. Simon, “Oxygen availability and metabolic
reprogramming in cancer,” Journal of Biological Chemistry,
vol. 292, no. 41, pp. 16825–16832, 2017.
[5] M. K. L. Fung and G. C.-F. Chan, “Drug-induced amino acid
deprivation as strategy for cancer therapy,” Journal of Hematology & Oncology, vol. 10, no. 1, p. 144, 2017.
[6] A. Kaeidi, B. Rasoulian, Z. Hajializadeh, S. Pourkhodadad, and
M. Rezaei, “Cisplatin toxicity reduced in human cultured renal
tubular cells by oxygen pretreatment,” Renal Failure, vol. 35,
no. 10, pp. 1382–1386, 2013.
[7] A. Monteiro, R. Hill, G. Pilkington, and P. Madureira, “The role
of hypoxia in glioblastoma invasion,” Cell, vol. 6, no. 4, 2017.
[8] L. K. Brady, H. Wang, C. M. Radens et al., “Transcriptome analysis of hypoxic cancer cells uncovers intron retention in EIF2B5
as a mechanism to inhibit translation,” PLoS Biology, vol. 15,
no. 9, article e2002623, 2017.

MEDIATORS
of

INFLAMMATION

The Scientific
World Journal
Hindawi Publishing Corporation
http://www.hindawi.com
www.hindawi.com

Volume 2018
2013

Gastroenterology
Research and Practice
Hindawi
www.hindawi.com

Volume 2018

Journal of

Hindawi
www.hindawi.com

Diabetes Research
Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2018

International Journal of

Journal of

Endocrinology

Immunology Research
Hindawi
www.hindawi.com

Disease Markers

Hindawi
www.hindawi.com

Volume 2018

Volume 2018

Submit your manuscripts at
www.hindawi.com
BioMed
Research International

PPAR Research
Hindawi
www.hindawi.com

Hindawi
www.hindawi.com

Volume 2018

Volume 2018

Journal of

Obesity

Journal of

Ophthalmology
Hindawi
www.hindawi.com

Volume 2018

Evidence-Based
Complementary and
Alternative Medicine

Stem Cells
International
Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Journal of

Oncology
Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2013

Parkinson’s
Disease

Computational and
Mathematical Methods
in Medicine
Hindawi
www.hindawi.com

Volume 2018

AIDS

Behavioural
Neurology
Hindawi
www.hindawi.com

Research and Treatment
Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Hindawi
www.hindawi.com

Volume 2018

Oxidative Medicine and
Cellular Longevity
Hindawi
www.hindawi.com

Volume 2018

