
Angiogenesis in canine solid tumors mimics 
what is observed in human solid malignancies 
such as in fibrosarcoma and in breast cancer. 
Features shared between human and canine 
tumors include angiogenic factors such as 
vascular endothelial growth factor (VEGF) and 
VEGF receptors 1 and 2. A similar biological role 
of HIF-1α in dogs and in humans confirms 
suitability of the animal model in investigations 
on progression of tumors in humans. 
 
In the canine mammary tumors, proliferating 
blood vessel endothelial cells were found both in 
the intratumoral and peritumoral regions of 
benign and malignant tumors. In contrast to 
lymphatic endothelial cells, no difference was 
found for the proliferation of blood vessel 
endothelial cells between both regions. 
Nevertheless, the number of proliferating blood 
vessel endothelial cells increased progressively 
in benign and malignant tumors compared with 
control tissue, but only the comparison of 
normal tissue versus malignant tumors showed 
significance. These findings confirm the 
presence of active angiogenesis as already 
shown in the intratumoral regions of human 
breast cancer. 
 
In other tumor types, the comparison of  
 
 

Glioblastomas (GBMs) in dog versus human 
was reported few years ago. The presence of 
pseudopalisading necrosis and endothelial 
proliferation that closely resemble those found 
in human GBMs suggest the presence of a 
hypoxic environment in dog GBM, as described 
in humans. The spontaneous dog GBM is 
reported as the only one that exhibits 
endothelial proliferation. Moreover the canine 
GBM is highly invasive, exhibiting the classical 
patterns of human GBM invasion, which is 
characterized by the diffuse spread of tumoral 
ce l ls wi th in the non-neoplast ic bra in 
parenchyma. This feature of dog GBM makes it 
the only large animal model available to 
accurately reproduce the invasive behavior of 
human GBM. 
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