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Background
Mammary tumors of dogs are an excellent model to inves-
tigate the clinical and pathological diagnosis and prognosis
of cancer. Interleukins play a key role in cancer, particu-
larly interleukin-8, which has tumorigenic and pro-angio-
genic properties and interleukin-12, with anti-metastatic
and angiogenic properties. The carbohydrate antigen
tumor marker (CA 15-3) has important clinical signifi-
cance in the monitoring of patients with breast cancer
and, in addition, free circulating DNA has been considered
a candidate biomarker for cancer. The aim of this study
was to measure serum levels of interleukin-8, 12, CA 15-3
and to estimate the number of copies of CAN SINE
sequences to correlate with clinicopathological parameters
and survival.

Materials and methods
We used enzyme-linked immunosorbent assay and qPCR
to evaluate 33 bitches with mammary cancer and 50 con-
trol bitches.

Results
High levels of interleukin-8 were found in bitches with
mammary cancer and were correlated with disease pro-
gression, lymph node involvement, recurrence and death.
Low levels of interleukin-12 were observed in bitches
older than 10 years, with longer tumor time course, and,
high levels were correlated with high survival rate. High
levels of CA 15-3 were correlated with lymph node invol-
vement and death and, in estimating the number of copies

of CANSINEs, a significant difference was found regarding
the parameters that indicate poor prognosis and low
survival.

Conclusions
Our results show that these proteins and the effect of
SINEs can be used as noninvasive prognostic markers in
breast cancer research and are useful in predicting pro-
gression and tumor recurrence in bitches with mam-
mary cancer.
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