
 

Diabetes drug may be effective against
deadly form of breast cancer, study suggests
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Compared to a control (left), epalrestat treatment (right) reduces the number of
metastatic tumors (arrowheads) in the lungs of mice injected with human basal-
like breast cancer cells. Credit: Wu et al., 2017

Researchers in China have discovered that a metabolic enzyme called
AKR1B1 drives an aggressive type of breast cancer. The study,
"AKR1B1 promotes basal-like breast cancer progression by a positive
feedback loop that activates the EMT program," which has been
published in The Journal of Experimental Medicine, suggests that an
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inhibitor of this enzyme currently used to treat diabetes patients could be
an effective therapy for this frequently deadly form of cancer.

Around 15-20% of breast cancers are classified as "basal-like." This
form of the disease, which generally falls into the triple-negative breast
cancer subtype, is particularly aggressive, with early recurrence after
treatment and a tendency to quickly spread, or metastasize, to the brain
and lungs. There are currently no effective targeted therapies to this
form of breast cancer, which is therefore often fatal.

Crucial to basal-like breast cancer's aggressiveness is a process called
epithelial-mesenchymal transition (EMT), in which the cancer cells
become more motile and acquire stem cell-like properties that allow
them to resist treatment and initiate tumor growth in other tissues.

Chenfang Dong and colleagues at the Zhejiang University School of
Medicine in Hangzhou, China, found that the levels of a metabolic
enzyme called AKR1B1 were significantly elevated in basal-like and
triple-negative breast cancers and that this was associated with increased
rates of metastasis and shorter survival times.

The researchers discovered that AKR1B1 expression was induced by
Twist2, a cellular transcription factor known to play a central role in
EMT. AKR1B1, in turn, elevated Twist2 levels by producing a lipid
called prostaglandin F2 that activates the NF-B signaling pathway. This
"feedback loop" was crucial for basal-like cancer cells to undergo EMT;
reducing AKR1B1 levels impaired the cells' ability to migrate and give
rise to cancer stem cells.

Knocking down AKR1B1 also inhibited the growth and metastasis of
tumors formed by human basal-like breast cancer cells injected into
mice. "Our data clearly suggests that AKR1B1 overexpression represents
an oncogenic event that is responsible for the aggressive behaviors of
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basal-like breast cancer cells," Dong explains.

Moreover, epalrestat, a drug that inhibits AKR1B1 and is approved in
Japan to treat peripheral neuropathies associated with diabetes, was
similarly able to block the growth and metastasis of human basal-like 
breast cancer cells. "Since epalrestat is already on the market and has no
major adverse side effects, our study provides a proof of principle that it
could become a valuable targeted drug for the clinical treatment of basal-
like breast cancer," Dong says.

  More information: Xuebiao Wu et al, AKR1B1 promotes basal-like
breast cancer progression by a positive feedback loop that activates the
EMT program, The Journal of Experimental Medicine (2017). DOI:
10.1084/jem.20160903
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