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Role of Myo-Inositol in PCOS - II

SANJAY AGRAWAL

PCOS is one of the most
common endocrine disorders,
affecting up to 20% of women of
reproductive age. The diagnostic
criteria for PCOS include chronic
oligomenorrhea or anovulation,
hyperandrogenism, and polycystic
ovarian morphology. PCOS is
associated with an increased
risk of developing hypertension,
dyslipidemia, type 2 diabetes, and
heart disease. Insulin resistance
is another common feature of
PCOS in both overweight and
lean women, and it is often
treated with insulin sensitizers like
metformin. Over the last decade,
myo-inositol, an isomerized and
dephosphorylated precursor of
glucose-6-phosphate, has been
used more and more as a natural
insulin sensitizer. The role of myo-
inositol in the pathophysiology of
PCOS has been the focus of recent
studies. It has been suggested that
insulin resistance in PCOS women
can be attributed to a deficiency
of myo-inositol’s intracellular
metabolites, D-chiro-inositol (DCI)
and inositol-phosphoglycan (IPG),
mediators of insulin action. It has
also been postulated that patients
with PCOS have a higher urinary
clearance of DCI. In addition
to its role in insulin sensitivity,
DCI functions as an intracellular
messenger in mammalian oocytes,
playing a role in the follicular
milieu, meiotic resumption, and
oocyte maturation.!

Due to the key role of insulin
in the syndrome etiopathology,
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for many years, insulin sensitizers
such as metformin, pioglitazone, or
troglitazone have been considered
as possible therapeutic options
in the management of these
problems. Metformin has been
used in the last time on patients
with a hyperinsulinemic status
for the improvement of ovarian
dysfunction with consecutive
anovulation, irregular menstrual
cycles, and infertility problems.
Nevertheless metformin, when
used in the therapeutic dose range,
was shown to have several side
effects such as flatulence, diarrhea,
and nausea, so that many patients
are unable to use this treatment
option in gynecology for a longer
period of time.?

Therefore, in parallel to the
common use of metformin and
other insulin sensitizer agents for
the treatment of PCOS, in the
recent years, other therapeutic
alternatives have been investigated.

Treating women with myo-
inositol or DCI has been shown
to reduce androgen levels, help
restore ovulatory function, lower
blood pressure, and decrease
triglyceride levels. This study
confirms prior studies that have
shown that myo-inositol or DCI
administration improves endocrine
parameters and insulin sensitivity,
more so in women with higher
fasting insulin levels, defined
by a fasting insulin level greater
than 12 pU/mL. Although weight
loss and dietary interventions are
also known to improve insulin
sensitivity, hyperandrogenism and
restore ovulation in women with
PCOS, studies investigating the
potentially additive benefit of
combining lifestyle interventions

with myo-inositol would be
beneficial. Myo-inositol is a safe
and effective natural medicine
for improving insulin resistance
and it should be recommended
in conjunction with other positive
lifestyle modifications for the
management of PCOS and insulin
resistance.?

Myoinositol in PCOS
DCI Paradox:

Confirmed by a recent study
showing that the oocyte quality
and ovarian response have been
progressively worsened by the
increased dosage of D chiro
inositol (DCI).

Therefore, DCI supplementation
is not recommendable for several
reasons:

a) High doses of DCl/day have
been considered toxic to
ovaries and oocyte maturation

b) DCI is not converted into MI;
therefore, the specific action
exerted by the last one would
be Lost

Since MI competes with
glucose for cellular transporters,
a low MI intracellular uptake and
increased urinary loss of MI may
lead to high blood glucose levels.
It can be supposed that adequate
MI intake and body storages
might derive the epimerase by
substrate mass action inducing
DCI synthesis. This agrees with
the clinical evidence that reported
the beneficial effect exerted by MI
and DCI combined at 40:1 ratio
in PCOS patients.’

It is noteworthy that
improvement of IR and reduction
of circulating insulin are key
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Insulin

Second
messenger

Myo-
inositol

in PCOS,
enhancing fertility and reducing
the lifelong risk for type 2
diabetes and early cardiovascular
disease. Besides metformin, MI
is now considered as a further

therapeutic targets

insulin-sensitizing supplement
which could benefit women with
PCOS. Exercises and a healthy
nutritional lifestyle have widely
been gathering attention in the
management of PCOS.

Though DCI is crucial for
glycogen synthesis; MI has an
action at ovarian level. Restoring
MI levels will improve ovarian
response to FSH; since MI is
responsible for glucose cell intake,
energy status will be restored as
well, it is able to improve oocyte
quality.®
Evidence based studies

After the 8-week myo-inositol
treatment, there was a significant
reduction in LH/FSH ratio, FSH,
prolactin, androstenedione,
testosterone, insulin, and BMI
compared to baseline; there was
also a significant increase in the
glucose/insulin ratio (8.4+0.9 to
12.1£0.2, P<0.01). In consideration
of baseline fasting insulin levels,
myo-inositol treatment induced
similar changes in both groups
but only patients in group B
demonstrated significant reduction
in fasting insulin levels (20.3£1.8

Glucose

Glucose

to 12.9+1.8 pU/mL, P<0.00001).
No side effects or adverse events
were observed in any of the study
participants; however, a prior study
demonstrated that when myo-
inositol was dosed at 12 grams
per day, patients experienced
gastrointestinal distress like
nausea, diarrhea, and flatulence.”

Despite the clear limitations
of the observational study, there
are reliable available data, since
a wide range of patients can
be analyzed. This study could
show that a new treatment option
for patients with a PCOS and
infertility is available. Seventy %
of the patients restored ovulation
after the treatment. Furthermore,
the achieved pregnancy rates are
at least in a range equivalent to
or even superior to those reported
by the use of the insulin sensitizer
metformin. Karimzadeh and
Javedani described a pregnancy
rate of 14.4% in a cohort of
90 women and Legro et al. Of
12.3% in a cohort of 75 women
with PCOS.?

The interesting results that the
study has shown seem to be related
to the mechanism of action of
myoinositol. The administration of
this molecule, acting as a direct
messenger of insulin signaling
and improving the glucose tissues
uptake, could improve the insulin

Indeed, myoinositol, as a
second messenger, plays an
essential role for the signal
pathways of cells.

The action of myoinositol in
a PCOS pathway would be
related to improved insulin
sensitivity and a sequent
increased intracellular glucose
uptake.

resistance status of PCOS women,
restoring indeed their hormonal
status and restoring the ovulation
process.’

Important evidence is also
related to the difference of
myoinositol and metformin
in terms of safety profile and
compliance for patients. In patients
under metformin, side effects
have been commonly reported,
in particular from mild up to
severe gastrointestinal side effects,
such as abdominal pain, nausea,
and diarrhea. Only in rare cases,
very severe side effects as lactic
acidosis have been found. On
the other side, myoinositol seems
to be a safe and well-tolerated
approach, anyhow able to give
similar results of metformin in
terms of clinical efficacy.!”

In fact, many studies have
demonstrated in the last months
that an improvement in the rates
of ovulation and regularization
of menstrual cycles was obtained
by the combined use of 4g
myoinositol with 400 pg folic acid
per day. Gerli et al. could show in
a prospective study that the group
of patients receiving myoinositol
+ folic acid experienced in 82%
of the cases an ovulation, whereas
this was only observed in 63% of
the cases in the group of patients
which received a placebo. By the
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same way 70% of the patients of
the myoinositol group developed
regular menstrual cycles after 16
weeks of treatment, whereas only
13% of the women did it in the
placebo group.'" !?

In a study of Raffone et al.,
where a comparison between the
administration of myoinositol
(2 x 2000g + Folic Acid 200 pug
per day) and the administration of
metformin (1500 mg per day) in
women with a PCO syndrome was
performed, it could be shown that
the number of pregnancies was
clearly higher in the myoinositol
group than in the metformin group
of patients.

Some other studies wupon
others have shown the efficacy of
myoinositol in the improvement of
the fertility of PCOS patients due
to its improvement of the insulin
resistance of these women.

Many studies have been
performed that show that the
treatment with myoinositol +
folic acid in the classical dosage
(2 x 2000g myoinositol +
200 pug folic acid per day) leads
to significant positive changes
of metabolic and hormonal
parameters. Costantino et al. could
show in a double-blinded, placebo
controlled study that myoinositol
led to a statistically significant
improvement of the blood pressure,
triglycerides, cholesterol, glucose,
and insulin values after a 75 mg
oral glucose tolerance test. These
improvements were achieved after
a treatment period of 16 weeks.
The evaluated hormonal values
showed a significant decrease of
the total and free testosterone
serum levels and at the same
time the progesterone levels, as a
marker of ovulation, experienced
a significant rise in the group that
received myoinositol . This could
show that myoinositol did lead
not only to positive changes in

metabolic parameters but also to
a reduction of elevated androgenic
values and subsequently to an
improvement of skin problems
such as acne or hirsutism.
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Hyponatremia is defined as serum sodium level <135 meq/L.
It is the most common electrolyte abnormality seen in hospital
admissions worldwide. Most common cause of hyponatremia
in ICU patients is SIADH. Longer duration of stay is seen in
the presence of different co-morbidities.
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