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Tiny RNA molecule may have role in
polycystic ovary syndrome, insulin resistance

March 19 2013

A group of tiny RNA molecules with a big role in regulating gene expression
also appear to have a role in causing insulin resistance in woman with polycystic
ovary syndrome and, perhaps, in all women, according to research by scientists at
Georgia Regents University. Credit: Phil Jones

A group of tiny RNA molecules with a big role in regulating gene
expression also appear to have a role in causing insulin resistance in
woman with polycystic ovary syndrome and, perhaps, in all women,
researchers report.

Research in the journal Diabetes, indicates that high activity levels of a
microRNA called miR-93 in fat cells impedes insulin's use of glucose,
contributing to PCOS as well as insulin resistance, said Dr. Ricardo
Azziz, reproductive endocrinologist and PCOS expert at the Medical
College of Georgia at Georgia Regents University.
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"This is one of the first reports of a defect that may occur both in
women who are insulin resistant and, in particular, in women with
PCOS," said Azziz, the study's corresponding author. "Identifying this
molecular mechanism helps us understand these common conditions
better and points us toward targeted therapies to correct these problems
in women."

PCOS affects about 10 percent of women and is characterized by excess
male hormone, irregular ovulation and menstruation and is associated
with an increased risk for insulin resistance, which can lead to diabetes
and heart disease.

Researchers looked at fat cells from the lower abdomen of 21 women
with PCOS and 20 controls. In all the women with PCOS, they found
over expression of miR-93 and decreased expression of GLUT4, a key
protein that regulates fat's use of glucose for energy. Fat, a large organ in
even a thin individual, is where a lot of glucose usage via insulin occurs.

GLUT4 expression was lowest in the women with PCOS who also were
insulin resistant. They also found the expression was low in members of
the control group who were insulin resistant.

"Low levels of GLUTH4 in fat appear to be affecting insulin resistance in
general and to have a more dramatic impact in PCOS," Azziz said.
MiR-93 was known to impact GLUT4 in other cell types and to have a
role in reproduction, infertility and lipid metabolism. "There has been no
clear mechanism to describe insulin resistance in PCOS and we believe
this 1s one of the pathways," said Dr. Yen-Hao Chen, cell biologist at
MCG and the study's first author.

Interestingly, the investigators found that two other microRNAS -
miR-133 and miR-223, which are known to regulate GLUT4 expression
in heart muscle cells - also were over expressed but only in the fat cells
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of PCOS patients, Chen said. This exclusivity implicates the tiny
molecules in the underlying condition of PCOS, Chen said. The
researchers don't know yet if the two are related to miR-93. "We are just
beginning to understand the role of these small molecules in PCOS and
insulin resistance and much work remains to be done," Azziz said.

Follow up studies include better understanding just how microRNAs
impact GLUTH4, identifying other microRNAS that do — including
looking further at miR-133 and 223 — and identifying what factors
impact the tiny RNA molecules.

Humans use both insulin and non-insulin related mechanisms to use
blood sugar, or glucose, as an energy source.

Azziz and his colleagues recently showed in Journal of Clinical
Endocrinology & Metabolism that women with PCOS have defects in
both mechanisms. In fact, PCOS women who had the most difficulty
controlling glucose via insulin were also the ones with the greatest
declines in their ability to use non-insulin approaches. More typically,
when insulin resistance increases, the body's non-insulin dependent usage
increases, apparently to help compensate.
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