Tumor microenvironment as a target for selective immunotherapy
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A model for studying cancer and inflammation relationships is furnished by the bowel,
both in healthy and disease conditions. Observations in GF rats has suggested suggest
that in these animals the different antigenic challenge, absence of the “physiologic
inflammation” elicited by the presence of commensal microflora in the gut (threshold of
immune regulation), together with the different metabolism of the intestinal content, may
influence both structure of the bowel and systemic immunity. The different stromal
architecture may create different niches for colonocyte and immune cell maturation influ-
encing local and systemic immunity. Thanking the new technical progresses in confocal
imaging, we went to evaluate both in the living animal, fresh samples and fixed samples
the variations induced on the tissue architecture by induced cancer as well as induced
inflammation, following the evolution of these processes. Interestingly, since the inflam-
mation was re-discovered as an important multifaceted process accompanying cancer
evolution, we firstly found alterations of cancer stromal organization similar to alterations
induced in the colon inflammatory models (colitis induced by dextan-sulfate) in vivo.
Moreover, the comparison with germ-free animals suggested an important role of pro-
inflammatory products in shaping the tissue stromal structure. Animals induced to colon
inflammation (DSS) and subsequently challenged with a carcinogen (AOM) developed
tumors with important anticipation than in the treated with DSS-only or AOM-only. Germ-
free animals developed tumors at a lower extent than animals with intestinal bacteria.
We found correlations within the immunological conditions, oncogene products levels
and morphological changes, with possible important role of TGF-beta. K-ras, TGF-beta
and VEGF expression differently associated to inflammation and cancer in different
colon segments. Therefore, it is possible that molecules produced by and delivered
within the microenvironment may be elicited and may drive the evolution of a patho-
logical state. This makes the tumor microenvironment (as other pathological microen-
vironments) and its structures suitable for new therapeutic approaches directed to target
in situ the components orchestrating the illness development. Nanotechnologies can
permit a very wide application for trying to control and/or interfere with pathogenic
mechanisms involving the dynamic interplay between cells and stroma in the micro-
environment. Preliminary results in a mouse melanoma model resulted very promising,
showing cytoplasmic accumulation of specifically designed physiological nanoparticles
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