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Vitamin C and antibiotics: A new one-two 'punch' for knocking-out
cancer stem cells.

June 12, 2017

University of Salford

Cancer stem cells, which fuel the growth of fatal tumors, can be knocked out by a one-two

combination of antibiotics and Vitamin C, report investigators.

FULL STORY

Cancer stem cells, which fuel the growth of fatal tumours, can be knocked out by a

one-two combination of antibiotics and Vitamin C in a new experimental strategy,

published by researchers at the University of Salford, UK.

The antibiotic, Doxycycline, followed by doses of ascorbic acid (Vitamin C), were surprisingly effective in killing

the cancer stem cells under laboratory conditions, according to the research published in the journal

Oncotarget.

In boxing terms, this would be the equivalent of two blows delivered in rapid succession; a left-hand jab,

followed by a right cross.

The researchers say their method offers a new explanation for how to prevent cancer cells from becoming

treatment-resistant and how combinations therapies can be developed to overcome drug resistance.

Professor Michael Lisanti, who designed the study, explained: "We now know that a proportion of cancer cells

escape chemotherapy and develop drug resistance; we established this new strategy to find out how they do it.

"We suspected the answer lay in the fact that certain cancer cells -- which we call metabolically flexible -- are

able to switch their fuel source. Thus, when the drug treatment reduces the availability of a particular nutrient,

the flexible cancer cells can feed themselves with an alternative energy source."

This new combination approach prevents cancer cells from changing their diet (metabolically inflexible), and

effectively starves them, by preventing them from using any other available types of bio-fuels.

The team at the University of Salford's Biomedical Research Centre, added Doxycycline in ever increasing

doses over a three-month period, to induce metabolic inflexibility. The result was to leave the cancer cells alive,

but severely attenuated and depleted, so that they would be much more susceptible to starvation, by a second

metabolic "punch."

First, the researchers inhibited the tumour cell mitochondria, by restricting the cancer cells only to glucose as a

fuel source; then, they took away their glucose, effectively starving the cancer cells to death.
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"In this scenario, Vitamin C behaves as an inhibitor of glycolysis, which fuels energy production in

mitochondria, the "powerhouse" of the cell, explained co-author Dr Federica Sotgia.

The Salford team recently showed Vitamin C to be up to ten times more effective at stopping cancer cell growth

than pharmaceuticals such as 2-DG, but they say that when Vitamin C is combined with an antibiotic, it is up to

ten times more effective, making it nearly 100 times more effective than 2-DG.

As Doxycycline and Vitamin C are both relatively non-toxic, this could dramatically reduce the possible side-

effects of anti-cancer therapy.

The Salford team also identified eight other drugs that could be used as a "second-punch" after the antibiotic

regime, including berberine (a natural product) -- and a number of cheap non-toxic FDA approved drugs.

Professor Lisanti added: "This is further evidence that Vitamin C and other non-toxic compounds may have a

role to play in the fight against cancer.

"Our results indicate it is a promising agent for clinical trials, and a as an add-on to more conventional

therapies, to prevent tumour recurrence, further disease progression and metastasis."
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RELATED STORIES

Single Cell Sequencing Opens New Avenues for Eradicating Leukemia at Its Source

Mar. 1, 2021 — Cancer stem cells that elude conventional treatments like chemotherapy drive long-term cancer

growth and relapse. These cells are difficult to isolate and study because of their low abundance and ...

Products of Omega-3 Fatty Acid Metabolism May Have Anticancer Effects

July 13, 2018 — A class of molecules formed when the body metabolizes omega-3 fatty acids could inhibit

cancer's growth and spread, researchers report in a new study in mice. In mice with tumors of osteosarcoma -

a ...

Scientists Target Glioma Cancer Stem Cells, Which Could Improve Patient Survival
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Feb. 5, 2018 — Brain tumors are responsible for 25 percent of cancer-related deaths in children and young

adults. Despite initial response to treatment, most aggressive brain tumors eventually recur and are ...

Single-Cell Analysis Supports a Role for Cancer Stem Cells in Brain Tumor Growth

Nov. 2, 2016 — A study analyzing brain tumor genomics on a single-cell level has found evidence that cancer

stem cells fuel the growth of oligodendrogliomas, a slow-growing but incurable form of brain cancer. A ...
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