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Surgery, chemotherapy and radiation therapy are three well-established treatment
modalities for animals with cancer disease in veterinary medicine. Radiation therapy
is a form of disease treatment by using ionizing radiation. It is becoming increasingly
available and high in demand in companion animals with cancers. Recently, there has
been an increase in information on its effectiveness in the treatment of a number of
different tumor types. Canine nasal tumors are considered one of the most tumor types
frequently treated with radiation therapy. Nasal tumors are uncommon but they are
nearly all malignant. Canine nasal tumors of carcinomas are more common than those
of sarcomas. In this thesis, clinical and immunohistochemical prognostic factors were
evaluated in dogs that were diagnosed with nasal carcinoma. Moreover, the
mechanisms of radioresistance and radiosensitizing effects were also analyzed for a
nasal SCC cell line. This thesis is composed of three chapters.

In Chapter I, we described the outcomes for dogs with nasal carcinoma based on
clinical variables. We then compared the survivals for dogs that were treated with
such radiation therapy retrospectively in RGU. The median survival time (MST) for
all patients with nasal carcinoma treated with radiation therapy in our study was
approximately 8 months (241 days), whereas the dogs that did not receive treatment
only survived 3.1 months (95 days). Dogs that were diagnosed with SCC had a worse

response rate (20%) to radiation than other carcinoma subtypes. The dogs with SCC



also found to have a shorter survival times (178 days) in our study. Additional
negative prognostic factors for progression-free survivals (PFS) or overall survival
times were observed in this chapter. Regarding clinical signs and CT findings,
presence of nasal discharge, facial deformity, exophthalmos at initial presentation,
orbital or subcutaneous involvement and cribriform plate destruction were
significantly related with PFSs. Dogs with metastasis had a significantly shorter PFS
than those without metastatic diseases. Dogs with a partial response were closely
correlated with a longer PFS than those with a stable disease. Furthermore, dogs
without nasal discharge or with exophthalmos, neurological abnormalities, orbital
involvement and cribriform plate destruction were also highly associated with shorter
overall survival times. Additionally, dogs with an age less than 11 years had longer
survival than dogs with an age greater than 11 years. Presence of metastasis and RT
response also had significant correlations with survival times.

In Chapter II, we evaluated the immunohistochemical expression of tumor
markers (Ki-67, survivin, EGFR, VEGF, and COX-2) in canine nasal carcinoma.
Survivin (89.6%), EGFR (88.1%), VEGF (97%), and COX-2 (82.1%) were expressed
in canine nasal carcinoma biopsy samples before treatment. Overexpression of
survivin was observed in the dogs with a late clinical stage and worse response to
radiation. It also yielded shorter survival times after radiation therapy. Therefore,
survivin in our study is strongly suggested a strong prognostic factor for predicting
the outcome of canine nasal carcinomas with radiation treatment. On the other hand,
although EGFR seemed to show a correlation with the treatment response in the dogs
that treated with radiation, it was insignificant. High-EGFR dogs showed significantly
shorter overall survival than low-EGFR dogs. High level of VEGF was strongly
associated with an advanced-stage in nasal carcinoma but it was not related with
survival. COX-2 expression was not associated with clinical features, treatment
response and even survivals in our results. Additionally, high Ki-67 expression was

closely correlated with an aggressive tumor. Therefore, high-Ki67 dogs were observed



to have shorter survivals after treating with radiation.

In Chapter III, we established a cell line of canine nasal squamous cell carcinoma
(CNSC1) and a radioresistant subclone cell line (CNSCI1-IR). In our in vitro study,
CNSC1-IR cells showed a higher level of survivin protein and lower rates of
spontaneous and radiation-induced apoptosis than the control CNSCI1 cells. Therefore,
survivin expression is considered play a role for cellular radiosensitivity. YM155
suppressed the level of survivin protein and then increased radiation
induced-apoptosis to enhance the radiosensitivity of the canine nasal SCC cells. It
showed that YM155 sensitized CNSC1 and CNSC1-IR cells to radiation in vitro. Our
results provided a rationale for future preclinical and clinical investigation of
therapeutic efficacy of survivin inhibition in combination with radiation therapy. On
the other hand, COX-2 inhibitor, celecoxib, also found a synergy effect of
combination with radiation. However, neither multi-targeted TKI (toceranib) nor
EGFR inhibitor (gefitinib) was shown to alter the radiosensitivity of CNSC1-IR cells
in our in vitro study.

Based from the results described above, survivin expression is considered a
valuable prognostic significance in canine nasal carcinoma. However, additional study
of the efficacy of radiation therapy combined with survivin inhibition for improving
patient prognosis is necessary, especially in advanced-stage tumors and those that
often have a poor response to radiation therapy. This thesis also provides a rationale
for future preclinical and clinical investigation of therapeutic efficacy of molecular

targeted therapeutic agents in a combination with radiation therapy.
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