
 

How tumor-causing cells are recruited in
cancers linked to chronic inflammation
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Chronic inflammation is directly associated with several types of cancer,
yet the reasons as to why this happens at a cellular level remain unclear.
Now, an international team of scientists led by researchers at The Wistar
Institute has identified a multistep process showing not only how these
cancers develop but also potentially discovering new therapeutic targets
that could halt the formation and progression of tumor cells.

The findings were published online by the Journal of Experimental
Medicine.
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While inflammation is an important part of how we recover from disease
and injury, chronic inflammation has been linked to a variety of cancers,
such as basal cell carcinoma, lung, liver, colon cancer and others.
Numerous studies have associated chronic inflammation with cancer, yet
research has been largely unable to describe the roles of specific cells
when this happens.

"While we know that cancer is initiated because of genetic alterations,
we also know that cancer's development relies heavily on environmental
factors," said Dmitry Gabrilovich, M.D., Ph.D., The Wistar Institute's
Christopher M. Davis Professor, Professor and Program Leader of the
Translational Tumor Immunology Program, and Professor in the Tumor
Microenvironment and Metastasis Program. "Inflammatory conditions
are closely linked to cancer, yet it's a very complex process, making it
difficult to determine how certain components contribute to the
development of cancer."

Gabrilovich and his fellow investigators demonstrated that inflammatory
conditions are associated with a specific phenotype of myeloid cells
called immature granulocytic cells.

Using transgenic mice that expressed this phenotype, Gabrilovich's lab
created conditions in which the granulocytic cells would accumulate in
the absence of typical methods of inflammation, such as tissue damage
or infection. When the mice were exposed to a tumor-promoting
substance called TPA, the researchers observed a dramatic increase in
the formation of benign tumors, or papillomas, usually among the first
signs of the formation of skin cancer.

Gabrilovich and his team found that the granulocytic cells arrive at the
skin and stimulate the migration of lymphocytes, which in turn stimulate
the abnormal growth of keratinocytes, the most common type of skin
cell found in the epidermis. The granulocytic cells are able to "recruit"
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these lymphocytes by releasing a specific factor called chemokine
CCL4. This factor then recruits CD4+ T cells that produce
interleukin-17 (IL-17), a proinflammatory cytokine that has already been
linked to chronic inflammation and inflammatory cancers.

Through a series of steps, this study implicates that granulocytic cells
accumulate and serve as the first step of tumor formation, followed by
the recruitment of CD4+ T cells that produce IL-17. The combination of
these events ultimately results in the development of cancer. While this
study focused on skin cancer, Gabrilovich said that the study could apply
to any type of cancer linked to chronic inflammation. If proven for other
conditions this mechanism could open an opportunity for potential
therapeutic targeting in patients with chronic inflammation that
predispose a patient to cancer.

"If we are able to target these granulocytic cells directly, we may be able
to prevent the inflammatory effects of IL-17, which would provide a
great benefit to individuals with a high risk of developing these types of
cancer," said Vinit Kumar, Ph.D., a member of the Gabrilovich
laboratory and one of the co-authors of the study.
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