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Cancer researchers have homed in on how high-dose vitamin C kills cancer cells. Vitamin C breaks down to generate hydrogen peroxide, which can
damage tissue and DNA. The new study shows that tumor cells with low levels of catalase enzyme activity are much less capable of removing hydro‐
gen peroxide than normal cells, and are more susceptible to damage and death when they are exposed to high doses of vitamin C.
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Vitamin C has a patchy history as a cancer therapy, but researchers at the University of Iowa believe that is because it has often been
used in a way that guarantees failure.
Most vitamin C therapies involve taking the substance orally. However, the UI scientists have shown that giving vitamin C intravenously -- and bypassing normal gut
metabolism and excretion pathways -- creates blood levels that are 100 -- 500 times higher than levels seen with oral ingestion. It is this super-high concentration in
the blood that is crucial to vitamin C's ability to attack cancer cells.
Earlier work by UI redox biology expert Garry Buettner found that at these extremely high levels (in the millimolar range), vitamin C selectively kills cancer cells but
not normal cells in the test tube and in mice. Physicians at UI Hospitals and Clinics are now testing the approach in clinical trials for pancreatic cancer and lung
cancer that combine high-dose, intravenous vitamin C with standard chemotherapy or radiation. Earlier phase 1 trials indicated this treatment is safe and well-toler‐
ated and hinted that the therapy improves patient outcomes. The current, larger trials aim to determine if the treatment improves survival.
In a new study, published recently in the December issue of the journal Redox Biology, Buettner and his colleagues have homed in on the biological details of how
high-dose vitamin C (also known as ascorbate) kills cancer cells.
The study shows that vitamin C breaks down easily, generating hydrogen peroxide, a so-called reactive oxygen species that can damage tissue and DNA. The
study also shows that tumor cells are much less capable of removing the damaging hydrogen peroxide than normal cells.
"In this paper we demonstrate that cancer cells are much less eﬃcient in removing hydrogen peroxide than normal cells. Thus, cancer cells are much more prone to
damage and death from a high amount of hydrogen peroxide," says Buettner, a professor of radiation oncology and a member of Holden Comprehensive Cancer
Center at the University of Iowa. "This explains how the very, very high levels of vitamin C used in our clinical trials do not aﬀect normal tissue, but can be damaging
to tumor tissue."
Normal cells have several ways to remove hydrogen peroxide, keeping it at very low levels so it does not cause damage. The new study shows that an enzyme
called catalase is the central route for removing hydrogen peroxide generated by decomposing vitamin C. The researchers discovered that cells with lower amounts
of catalase activity were more susceptible to damage and death when they were exposed to high amounts of vitamin C.
Buettner says this fundamental information might help determine which cancers and which therapies could be improved by inclusion of high-dose ascorbate in the
treatment.
"Our results suggest that cancers with low levels of catalase are likely to be the most responsive to high-dose vitamin C therapy, whereas cancers with relatively
high levels of catalase may be the least responsive," he explains.
A future goal of the research is to develop methods to measure catalase levels in tumors.
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Dec. 18, 2014 — For a long time, hydrogen peroxide has been considered as a dangerous metabolite that can damage cells through oxidation. This, however, is not
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breast cells, which may help explain why some ... read more

FROM AROUND THE WEB

Scripps Study Highlights Protein Sulfenylation as Regulator of EGFR Activity, Potential Drug Target
GenomeWeb, 2011
Princeton, CINJ Partner on Cancer Studies
GenomeWeb, 2010
Q&A: Some preclinical promise in using cellular therapy for ovarian cancer
STAT
Startup Spotlight: Harnessing the body’s ‘natural killer cells’ to fight cancer
STAT
Columbia U, Life Raft Use Pathway Approach to Find New Therapies for Resistant GI Tumors
GenomeWeb, 2017
Experiments in Mice Demonstrate Possibility of Inducing Biomarker Release to Detect Early Cancers
GenomeWeb, 2015
Antibodydrug conjugates (ADCs)
Toby Galbraith, Epgonline  Blog, 2017
Stereotactic Body Radiation Therapy in Treating Patients With Metastatic Breast Cancer, Nonsmall Cell Lung Cancer, or Prostate Cancer
MDLinx

Powered by

Free Subscriptions
Get the latest science news with ScienceDaily's free email newsletters, updated daily and weekly. Or view hourly updated newsfeeds in your RSS reader:
Email Newsletters
RSS Feeds

Follow Us
Keep up to date with the latest news from ScienceDaily via social networks:
Facebook
Twitter
Google+
LinkedIn

Mobile Apps
Get the latest news from ScienceDaily via our free mobile apps, available for download on the following platforms:
iPhone/iPad
Android

Have Feedback?
Tell us what you think of ScienceDaily -- we welcome both positive and negative comments. Have any problems using the site? Questions?

https://www.sciencedaily.com/releases/2017/01/170109134014.htm

2/3

6.8.2017

Why high-dose vitamin C kills cancer cells: Low levels of catalase enzyme make cancer cells vulnerable to high-dose vitamin C -- ScienceDaily

Leave Feedback
Contact Us

About This Site | Editorial Staﬀ | Awards & Reviews | Contribute | Advertise | Privacy Policy | Terms of Use
Copyright 2017 ScienceDaily or by third parties, where indicated. All rights controlled by their respective owners.
Content on this website is for information only. It is not intended to provide medical or other professional advice.
Views expressed here do not necessarily reﬂect those of ScienceDaily, its staﬀ, its contributors, or its partners.

https://www.sciencedaily.com/releases/2017/01/170109134014.htm

3/3

