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Abstract. – Polycystic ovary syndrome
(PCOS) is a multifactorial syndrome affecting
10% of women in reproductive age. Insulin sensitizer agents are the best therapeutic option for
PCOS patients; among which there is Inositol.
Inositol is a polyalcohol existing as nine different stereoisomers, two of which have been
shown to be insulin mediators: myo-inositol (MI)
and D-chiro-inositol (DCI).
So far only MI have been show to be present
in the follicular fluid and in a direct comparison
between MI and DCI only MI was able to improve
oocyte and embryo quality.
Therefore, Could we say “bye-bye D-chiro-Inositol” in the practice of clinical gynecology and
reproductive medicine?
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Introduction
The history of inositol-based-treatment for
Polycystic Ovary Syndrome (PCOS) has its roots
in the studies performed by Larner et al1,2 who
aimed to unravel the causes of, and eventually
find a possible treatment of, type 2 diabetes mellitus. Indeed, in 1993, Larner2 showed that the
administration of two inositol phosphoglycans
containing myo-inositol (MI) or D-chiro-inositol
(DCI) reduced hyperglycemia in a dose-depended manner.
In 1999, Nestler et al3 were the first to report
the efficacy of D-chiro-inositol in the treatment
of obese PCOS women. Data were astonishing:
50% of women ovulated after 4 weeks of treat1212

ment, and the authors also reported an increase in
insulin sensitivity along with a reduction of
serum androgen levels. In 2002, additional data4
were produced demonstrating the same effects in
lean PCOS women.
Additional studies by Baillargeon et al5,6 shed
light on metformin’s mechanism of action. They
showed that metformin increased the insulinstimulated release of DCI-phosphoglycans. Furthermore, they showed an altered DCI urinary
clearance in PCOS women. Once more, these data suggested a direct correlation between the
availability of inositol phosphoglycans and insulin resistance.
Unfortunately, a subsequent study Cheang et
al7 in 2008 ended prematurely due to the sudden
unavailability of the study medication, which
was provided by Insmed Pharmaceuticals (NJ,
USA). In this study, the Authors were not able to
reconfirm the data obtained in 1999, but they
were able to find a direct correlation between insulin-stimulated release of DCI-containing phosphoglycans and insulin sensitivity. No data were
reported about MI-containing phosphoglycans.
In the same year, a research group based at the
AGUNCO Obstetrics and Gynecology Center in
Rome (Italy)8, under the direction of Unfer, was
inspired by the results obtained by Nestler in
1999. Unfer’s group began to study the effects of
MI in the treatment of PCOS patients. Their results showed that MI could be as effective as
DCI in the treatment of PCOS metabolic imbalances and ovarian dysfunction. Their study was
conducted over a period of 16 weeks, during
which the treated group showed regular menstrual cycles. On the basis of these results, MI was
proposed as a novel method for ovulation induction in PCOS patients, and they demonstrated a
40% pregnancy rate9.
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In order to fully elucidate all of the possible
beneficial effects that PCOS patients could receive from a MI-based treatment, the AGUNCO
group performed additional studies in which investigators10,11 were able to show that MI treatment lowered insulin and androgen levels, increased insulin sensitivity, and was effective in
treating hirsutism. Zacche et al12, Costantino et
al13 were also able to demonstrate an improvement of acne and a normalization of hypertension
and dyslipidemia in MI-treated women. In addition to these results, a breakthrough article was
published in collaboration with the San Raffaele
Institute in Milan (Italy)14 in which it was shown
that MI supplementation improved oocyte quality
of PCOS women undergoing in vitro fertilization
and embryo transfer (IVF-ET). Noteworthy, in
this study, it was shown a reduced total dosage of
international units (IU) of recombinant FSH (rFSH) administered, as well as the number of cancelled IVF cycles. Follow-up studies15 confirmed
these findings by demonstrating that the combined administration of MI plus melatonin improved oocyte and embryo quality.
Currently, several other aspects of MI-based
treatment are being investigated: in particular, a
direct comparison between MI and DCI has been
performed in order to elucidate their effects on
oocyte quality. In one study, Unfer and colleagues
found that only MI, rather than DCI, was able to
improve oocyte and embryo quality and, in line
with previous data, just the MI group benefited
from ovarian stimulation with less IU of rFSH.
Data from other groups showed that DCI is
synthesized by an epimerase that converts MI
into DCI, with each tissue having its own particular conversion rate, likely due to the specific
needs for the two different molecules2,16. In particular, it was shown that the DCI to MI ratio
was itself insulin dependent. In fact, in subjects
suffering from type 2 diabetes, the DCI/MI ratio
was reduced16-19, and less DCI was synthesized
due to a reduction in epimerase activity16-19. All
of these studies were performed on insulin sensitive tissues such as muscle and liver. However,
unlike tissues such as muscle and liver, ovaries
do not become insulin resistant20-22. Based on
these data, Unfer et al developed a theory that
identified a “DCI paradox”23. They suggested
that ovaries in PCOS patients likely present an
enhanced MI to DCI epimerization that leads to
a MI tissue depletion that could eventually be
responsible for the poor oocyte quality characteristic of these patients24.

Based on all of these observations, and if the
“DCI paradox” is confirmed, could we say “byebye D-chiro-Inositol” in the practice of clinical
gynecology and reproductive medicine?
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