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Increased breast cancer risk in obesity linked
to fat cell chemicals

August 11 2020
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Obesity increases the release of tumor-promoting molecules from fat
tissue and is associated with an increased risk of breast cancer, according
to a study published in Endocrine-Related Cancer. The study found that
fat tissue from people with obesity released increased amounts of
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extracellular vesicles (EV's) enriched in harmful and inflammatory
molecules into the blood stream, which can alter breast cancer cells to
become more aggressive and invasive. These findings suggest that
substances released from fat tissue may increase tumor malignancy that
could lead to new therapeutic targets and improved cancer treatments.

Obesity is a global, public health problem with rapidly increasing rates
that has been linked to increased risk of breast cancer. Breast cancer is
the most common cancer among women and despite the well-known
association between obesity and increased breast cancer risk, few studies
have evaluated the role of fat tissue. Fat tissue is known to release
inflammatory molecules that can increase the risk of diabetes,
cardiovascular disease and cancer. They also produce EV's that carry
inflammatory molecules and other substances, including enzymes and
molecules that are involved in cell-to-cell communication. More of these
vesicles are released from the fat tissue of people with obesity. A better
understanding of how the contents of EV's may affect cancer cells could
help explain the link between obesity and a poor cancer prognosis.

Professor Christina Barja-Fidalgo and her group, from State University
of Rio de Janeiro, analyzed the effects of the fat tissue-derived EV's on
breast cancer cells. Fat tissue was obtained from obese patients who had
undergone weight-loss surgery, and from lean people undergoing plastic
surgery. These tissues were incubated in culture for 24 hours and the
amount and type of substances secreted from both were compared. The
analysis showed that the fat tissue from obese patients secreted higher
amounts of inflammatory molecules and also produced a greater number
of small vesicles, which may increase breast cancer risk.

"When the extracellular vesicles carrying inflammatory molecules
interact with breast cancer cells, we see they are able to modify their
behavior, so that they become more aggressive with increased capacity
to invade other tissues," Prof Barja-Fidalgo explains.
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These findings demonstrate how obesity can induce alterations in fat
tissue function, which may explain how obesity contributes to increased
breast cancer risk, as well as why obese women are more likely to have a
WOI'S€ prognosis.

Prof Barja-Fidalgo says, "Identifying these harmful fat tissue secretions
in the blood of obese patients could be a new parameter to be monitored,
as an indicator of cancer progress. Understanding the content of the
vesicles released by fat tissue during obesity may provide new
therapeutic targets and improve cancer treatment."

Prof Barja-Fidalgo now plans to investigate the characteristics and
specific contents of extracellular vesicles released by fat tissue, to
determine the main molecules associated with obesity-induced
alterations in tumor cells and their modes of action.

More information: Isadora Ramos-Andrade et al. Obese adipose

tissue extracellular vesicles raise breast cancer cell malignancy,
Endocrine-Related Cancer (2020). DOI: 10.1530/ERC-19-0507
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