
 

 
 

 

 

 

 

 



 

I would like to first provide major clues why oxidative stress plays an important role explaining the 

abnormal cancer metabolism and how this clinically relevant to radiation oncology. 

 

Evidence #1: Dr. Douglas Spitz’s (University of Iowa) JBC article published in 2005 shows that cancer cells 

died of oxidative stress before they run out of ATP energy. This a land mark in vitro study showing that if you 

cut down glucose influx and provide oxidative stress (that can also be induced by radiation therapy), you can 

get a significant cytotoxicity to cancer cells. 

 

 
 

The figures and table below demonstrate that when glucose metabolic flux is blocked combined radiation 

therapy can be extremely potent weapon to kill cancer cells.  

 

 
 

The above figure and table are from Dr. Spitz’s (University of Iowa) paper published in from the Journal of 

Biological Chemistry Vol. 280 No. 6, pp 4254 – 4263 published in 2005 showing that with oxidative stress 

induced by Antimycin A when glucose is depleted, cancer cells died of the oxidative stress not due to the ATP 

depletion, which is currently the mainstream view by the cancer metabolism research community. However, 

more convincing data is continuing to come out supporting the oxidative stress theory to explain the main drive 

for abnormal cancer metabolism. 

 

 

Evidence #2: Animal study data supporting when ketogenic diet is given combined with radiation, you get a 

significant improvement in prognosis in malignant glioma mice. 

 



 
 

 

 
 

The above figure is from PLOS One published in 2012: 

http://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0036197&type=printable  

This was an animal data produced by Dr. Adriana Scheck at Barrow Institute located in Phoenix, Arizona. She 

is currently conducting a human clinical trial to apply both ketogenic diet and radiation therapy for glioblastoma 

patients. 

 

 

 

http://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0036197&type=printable


Evidence #3: The conventional Warburg effect was limited to the anaerobic glycolytic pathway, however, 

during the past decade, the up-regulation of the pentose phosphate pathway has been shown to be the expansion 

of the Warburg effect. Why? Again, the oxidative stress! 

 

 
This article in PNAS was published recently corroborating the oxidative stress theory to explain abnormal 

cancer metabolism. 

 

 



Evidence #4:  

 

 
 

 

 

 



 

 

 
 

Recently, The New York Times Magazine wrote this article above reflecting a huge interest of public to use 

dietary/metabolic approach to kill cancer quoting Dr. Lewis Cantley from Cornell University and Dr. Craig 

Thompson from MSKCC. 

 

I believe radiation oncology is the ideal specialty to take advantage of this opportunity and I believe I am 

the ideal candidate who can make a contribution to better the way we treat cancer patients with radiation. 

Most importantly, this new treatment modality will enable patients to be part of the treatment and give more 

empowerment. 
 


