
 
University of Prince Edward Island 

 
 

Faculty of Veterinary Medicine 
Summary of Dissertation 

 
 

Submitted in Partial Fulfilment 
of the Requirements for the 

 
 
 

DEGREE OF DOCTOR OF PHILOSOPHY 
 
 

Walaa Hamed Shaker Nasry 
Department of Pathology and Microbiology 

 
 
 

Supervisory Committee 
 

          Dr. Fred Kibenge, Chair 
          Dr. Juan Carlos Rodriquez-Lecompte 
          Dr. David Speare 
          Dr. Marva Sweeney-Nixon 
          Dr. Chelsea Martin (Supervisor) 
 

 
 

Examination Committee 
 

 Dr. Eason Hildreth, External Examiner 
 Dr. Shelley Burton, Chair 
 Dr. Melanie Buote 
 Dr. Chelsea Martin (Supervisor) 
 Dr. Marva Sweeney-Nixon 

 
 
 
 
 
 
 

 
Prostaglandin E2 mediated inflammation and hypoxia in feline oral 
squamous cell carcinoma  
  
Oral squamous cell carcinoma (OSCC) is the most common tumour of 
the feline oral cavity and is associated with devastating outcomes. 
Similar to human OSCC (HOSCC), Cyclooxygenase 2 (COX-2) 
expression and prostaglandin E2 (PGE2) synthesis have been 
demonstrated in feline OSCC (FOSCC). CD147, a known mediator of 
invasive behaviour, was also shown to be expressed in FOSCC. Other 
elements of the arachidonic acid pathway of inflammation, including 
microsomal and cytosolic PGE2 synthase enzymes (mPGES1, 
mPGES2 and cPGES) and PGE2 receptors (EP1-EP4), have not been 
investigated in FOSCC. Tumour hypoxia can support growing tumours 
by stimulating formation of new blood vessels through activity of 
hypoxia-inducible factor 1 alpha (HIF-1α) and expression of vascular 
and endothelial growth factor type A (VEGFA). This work demonstrated 
that FOSCC cell lines express genes for PGE2 synthase enzymes and 
receptors, HIF-1α and VEGFA to varying degrees. Gene expression in 
FOSCC cells (SCCF2) was altered by exogenous PGE2 exposure and 
EP4 suggesting that EP4 deserves further study in FOSCC. In biopsy 
samples of HOSCC and FOSCC, immunohistochemistry (IHC) revealed 
that a subset of tumours expressed mPGES1 and P16. High CD147 
expression was more common in high mPGES1 tumours in both 
species, though it only reached statistical significance in the HOSCC. 
High p16 tumours were more common in the human oropharynx 
compared to the oral cavity. In vitro, 4 hours of hypoxia stimulated the 
expression of mPGES1. Hypoxia reduced the sensitivity of SCCF2 to 
cytotoxic drugs (doxorubicin and carboplatin) but not to a 
cyclooxygenase inhibitor (piroxicam) or an EP4 inhibitor. Interestingly, 
hypoxia increased the antiproliferative effect of a mPGES1 inhibitor in 
SCCF2 cells. These studies indicate that mPGES1 may be an 
important mediator of inflammation and hypoxic response in FOSCC 
patients, possibly serving as a therapeutic target. Based on p16 
expression, it appears that FOSCC may have similarities with non-HPV-
associated OSCC in people, which is reported to have a worse 
prognosis than HPV-associated OSCC. Further study is needed to 
determine the role of p16 as a prognostic indicator in FOSCC.  
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