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Abstract:   
Background: The management of head and neck squamous cell carcinoma (HNSCC) often 
requires multimodality therapy, including chemotherapy. When used alone, conventional 
chemotherapeutic agents provide only a marginal survival benefit, and many tumors are resistant 
to this type of treatment. Alternative approaches are therefore required in order to improve the 
effectiveness of existing strategies. Recently, anti-metabolic strategies have been explored and 
appear to be a promising new field in adjuvant therapy. We hypothesize that a subset of HNSCC 
tumor cells exhibit elevated glycolytic activity making them particularly susceptible to 
chemotherapeutic strategies which include anti-glycolytic agents. To test this hypothesis we 
propose the following aims: 1) to evaluate the metabolic profile of a panel of HNSCC cell lines 
using biochemical analysis and determine the proportion of primarily glycolytic cell lines; 2) to 
evaluate the cytostatic/cytotoxic effects of four previously described anti-glycolytic agents in vitro 
both alone and in combination with cisplatin. 3) to evaluate the anti-tumorigenic and anti-
metastatic effects of anti-glycolytic agents, alone and in combination with cisplatin, using an 
orthotopic mouse model of HNSCC.  
Methods: HNSCC cell lines will be analyzed for dependence on glycolysis for survival and 
energy production. Four anti-glycolytic agents will be screened against the subset of HNSCC 
cells with increased glycolytic activity for in vitro cytotoxicity alone and in combination with 
cisplatin. In vitro cytotoxicity data will be confirmed using an established orthotopic mouse model.  
Conclusion: We will identify the subset of HNSCC cell lines which are particularly susceptible to 
anti-glycolytic strategies. We will evaluate potential synergy of novel anti-glycolytic compounds 
with existing chemotherapeutic agents and provide pre-clinical data to help define a role for anti-
glycolytic strategies in the treatment of HNSCC. 
 
Briefly describe progress in completing the project:  

To date we have completed a metabolic analysis of 15 HNSCC cell lines and evaluated their 
relative sensitivity to anti-metabolic agents. In addition, we have identified wild type p53 function 
as an important regulator of HNSCC metabolism. We have evaluated the cytotoxic profiles of 
several anti-metabolic agents in combination with conventional chemotherapeutic agents under in 
vitro and in vivo conditions. 
 
What work was completed?  
All proposed work was completed. 
 
What work was not completed?  

All proposed work was completed. 
 
Were all of the funds spent?   
All funds were expended. 
 
Have the results been presented?  Poster?  Oral?  What meeting?  What publication? 

The results from this project were presented in poster fashion at the 2011 Combined 
Otolaryngology Spring Meetings, Chicago, IL. In addition, the data have been published in the 
following 2 manuscripts. 
 
Sandulache VC, Skinner HD, Ow TJ, Zhang A, Xia X, Luchak JM, Wong LJ, Pickering CR, Zhou 
G, Myers JN. Individualizing antimetabolic treatment strategies for head and neck squamous cell 
carcinoma based on TP53 mutational status. Cancer. 2011 (Epub ahead of print) 
 
Sandulache VC, Ow TJ, Pickering CR, Frederick MJ, Zhou G, Fokt I, Davis-Malesevich M, Priebe 
W, Myers JN. Glucose, not glutamine, is the dominant energy source required for proliferation 
and survival of head and neck squamous carcinoma cells. Cancer. 2011 Jul 1;117(13):2926-38. 

 

http://www.ncbi.nlm.nih.gov/pubmed/21720999
http://www.ncbi.nlm.nih.gov/pubmed/21720999
http://www.ncbi.nlm.nih.gov/pubmed/21692052
http://www.ncbi.nlm.nih.gov/pubmed/21692052
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Clinical Applications, Either Immediate or Potential, of This Research:  

We have identified mutant p53 status as contributory to altered HNSCC metabolism, potentially 
making tumors which express mutant p53 more susceptible to targeted anti-metabolic agents. We 
are currently in the planning stages of additional pre-clinical studies to validate this finding prior to 
proposing initiation of clinical investigation. 
 
 
Other Pertinent Information:  
None. 

 


