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Researchers develop method for identifying
radiation-resistant tumors

3 July 2018

New research at the University of Arkansas has and found that radiation-resistant cells have higher
found a way to identify radiation-resistant cancer  levels of hypoxia-inducible factor, which regulates
cells, a breakthrough in the treatment of lung the amount of oxygen in the cellular environment
cancer that uses imaging to evaluate the response and protects the cancer cells from the damaging
to treatment and match treatment to specific tumor effects of radiation. In the most recent study, the

cells. researchers used autoflourescence imaging to
observe changes in cell metabolism after exposure
Until now, there has been no way to determine to radiation and the chemotherapy drug YC-1. YC-1

immediately after beginning therapy if a tumor is has shown promise improving the effectiveness of
resistant to radiation therapy or not. The findings  radiotherapy on radiation-resistant cancer cells by

were published this month in Scientific Reports. inhibiting hypoxia-inducible factor.

"Our results demonstrate that the use of The researchers observed significant metabolic
autofluorescence imaging of cell metabolism can  differences between radiation-resistant and

identify treatment-resistant cancer cells," said radiation-responsive cells following exposure to
Narasimhan Rajaram, assistant professor of radiation only and exposure to YC-1 only. However,
biomedical engineering at the University of all differences between the resistant and

Arkansas and lead researcher on the project. responsive cells were eliminated when the

"More importantly, we think that this technique researchers combined radiation and chemotherapy.
provides a sound method to evaluate tumor These results suggest that YC-1 made radiation-
response to treatment and match tumors to the resistant cells more sensitive to radiation treatment,
right therapy." and that this effect could be observed using

autoflourescence imaging.
Using an innovative imaging system, a team of
researchers from the University of Arkansas and More information: David E. Lee et al. A
the University of Arkansas for Medical Sciences Radiosensitizing Inhibitor of HIF-1 alters the Optical
has identifed differences between the metabolic Redox State of Human Lung Cancer Cells In Vitro,

response of radiation-resistant and radiation- Scientific Reports (2018). DOI:
sensitive lung cancer cells following therapy. 10.1038/s41598-018-27262-y

The researchers used autofluorescence imaging to
observe changes in two molecules — nicotinamide
adenine dinucleotide (NADH), and flavin adenine Provided by University of Arkansas
dinucleotide (FAD) — that both naturally absorb and
emit light. These molecules play a critical role in
the major metabolic pathways within cells that are
responsible for respiration and energy production.
By measuring the relative contributions of NADH
and FAD to these processes, researchers can
evaluate biochemical details related to cell
metabolism.

Previous research by this team compared radiation-
resistant cancer cells to raditation-sensitive cells
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