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Abstract

Myo-inositol and p-chiro-inositol are capable of improving the ovarian function and metabolism
of polycystic ovary syndrome (PCOS) patients. The aim of this work is to compare the effects of
myo-inositol and p-chiro-inositol in PCOS. We enrolled 50 patients, with homogeneous bio-
physical features, affected by PCOS and menstrual irregularities, and we randomly divided them
into two groups: 25 were treated with 4 g of myo-inositol/die plus 400 mcg of folic acid/die
orally for six months, 25 with 1 g of p-chiro-inositol/die plus 400 mcg of folic acid/die orally for
six months. We analyzed in both groups pre-treatment and post-treatment BMI, systolic and
diastolic blood pressure, Ferriman-Gallwey score, Cremoncini score, serum LH, LH/FSH ratio,
total and free testosterone, dehydroepiandrosterone sulfate (DHEA-S), A-4-androstenedione,
SHBG, prolactin, glucose/immunoreactive insulin (IRl) ratio, homeostatic model assessment
(HOMA) index, and the resumption of regular menstrual cycles. Both the isoforms of inositol
were effective in improving ovarian function and metabolism in patients with PCOS, although
myo-inositol showed the most marked effect on the metabolic profile, whereas p-chiro-inositol
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reduced hyperandrogenism better.

Introduction

Polycystic ovary syndrome (PCOS) is one of the most common
endocrinological diseases of women in reproductive age,
occurring in about 4-8% of this population [1,2]. About 74% of
PCOS patients have anovulatory cycles, 42% of them have
insulin-resistance, and 48% have hyperandrogenism [3]. This
syndrome could be considered as the result of concurrent
endocrinological alterations, which influence each other.
Hyperandrogenism could be due to the local inflammatory
response of the ovarian theca cells by reactive oxygen species
(ROS) [4] or by specific cytokines and chemokines secreted by
the fatty tissue [5-7]. Furthermore, obesity interferes with the
hypothalamus—hypophisis—gonads regulation system, and so
inhibits the physiological process of ovarian follicular maturation
[8]. Moreover, in PCOS patients, insulin-resistance is commonly
associated with hyperinsulinemia, and the latter enhances andro-
gen production by theca cells [9—11] and reduces the circulating
levels of sex hormone binding globulin (SHBG), leading to
increased levels of free testosterone [12]. For this reason,
researchers tried to use insulin-sensitizing drugs to stem the
symptoms of this pathology: therefore, they decided to use
different inositol isoforms [13], with the aim of increasing insulin
action on various tissues and, by doing so, improving the
ovulatory function and inhibiting or limiting testosterone produc-
tion. It turned out that, actually, the use of inositol may improve
the possibility of spontaneous ovulation and regular menstrual
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cycles, as well as increasing progesterone production in the luteal
phase of female infertile patients with PCOS [14]. However,
studies with wide cohorts and adequate statistic power that may
clarify which of the inositol isoforms is more active to improve
symptoms and biochemical rates of female patients suffering from
PCOS, and how different isoforms may act in different way on
them (even considering the patient’s pre-treatment biometric
parameters) are still missing in the literature. The main aim of the
current study is to compare myo-inositol and D-chiro-inositol
effects on ovarian function and on metabolic factors of patients
suffering from PCOS.

Methods

Between August 2011 and January 2013, 50 female patients were
recruited in the Department of Pediatric, ~Gynecological,
Microbiological and Biomedical Sciences of AOU- ‘‘Gaetano
Martino’” (University of Messina). Counseling was requested by
all of them due to menstrual irregularities (Figure 1). The unique
adopted criterion of inclusion was the diagnosis of PCOS,
according to Rotterdam’s criteria [15]. Patients who were
suffering of other associated diseases such as hyperprolactinemia,
hypo and hypertiroidism, adrenal cortex hyperplasia and Cushing
Syndrome, hypoadrenocorticalism, and Addison syndrome, non-
classical deficiency of 21-hydroxylase were excluded from this
study. We randomized and divided the patients into two groups:
25 were treated with 4 g of myo-inositol/die plus 400 mcg of folic
acid/die orally for six months, 25 with 1 g of D-chiro-inositol/die
plus 400 meg of folic acid/die orally for six months. Neither the
enrolled patients nor the researchers knew which patient belonged
to the myo-inositol group or to the D-chiro-Inositol group (double
blind). In order to eliminate possible bias, both the pre-treatment
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Menstrual irregularities of enrolled patients.
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Figure 1. Menstrual irregularities of enrolled patients (pre-treatment) and
evaluation of resumption of regular menstrual cycles after treatment with
Myo-Inositol or D-Chiro-Inositol.

and the post-treatment evaluations of all the patients were
performed by the same physician. The following pre-treatment
and post-treatment parameters were analyzed in both groups:
BMI, systolic, and diastolic arterial pressure (expressed in Hg
mm); Ferriman—Gallwey score for the evaluation of hirsutism;
Cremoncini score for the acne evaluation; Plasmatic LH
(expressed in mlU/mL); LH/FSH ratio; total testosterone
(expressed in ng/dL); free testosterone (expressed in pg/mL);
dehydroepiandrosterone sulfate (DHEA-S) (expressed in pg/dL);
A-4-androstenedione (expressed in ng/mL); SHBG (expressed in
nmol/L); prolactin (expressed in mIU/L); glycemia/immunoreac-
tive insulin (IRI) ratio; and homeostasis model assessment
(HOMA) to check the insulin resistance. Furthermore, the
resumption of regular menstrual cycles was evaluated after the
treatment in both groups. Enrolled patients did not take any drug
(as insulin sensitizers, oral contraceptives, anti-androgens, gluco-
corticoids, and corticosteroids) which could have modified the
analyzed parameters during the previous six months or during the
treatment. As far as the statistical analysis of the tested parameters
is concerned, quantitative modalities were expressed by means
and standard deviations, while qualitative modalities through
frequencies. To analyze the statistical significance of our results,
we used the # test for matched data to check our hypothesis, in two
different moments of the survey, in the two different experimental
branches (pre and post-treatment with myo-inositol; pre- and post-
treatment with D-chiro-inositol), whereas we used Student’s ¢ test
for independent groups to check the hypothesis of comparison
between the two experimental branches before and after the
treatment (myo-inositol versus D-chiro-inositol pre- and post-
treatment). For the analysis of the recovery of regular menstrual
cycles (qualitative variable expressed by frequencies), we used the
X~ test to verify the hypothesis on the two experimental branches.
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All values of p<0.05 were considered statistically significant. A
first pre-treatment analysis was made to check whether in the two
experimental branches the enrolled patients did not have statis-
tically significant differences in the analyzed parameters, which
may invalidate the subsequent analysis. Afterwards, for each
analyzed parameter, the increased or decreased percentage (A%)
between pre and post-treatment in the two groups was estimated.
Finally, those parameters, which had shown a statistically
significant increased or decreased percentage (A%) between
pre- and post-treatment in both groups were selected, and we
made a comparison between the post-treatment values of these
parameters.

Results

Student’s ¢ test for matched data in relation to pre-treatment
analyzed parameters (Table 1) did not show statistically signifi-
cant differences in the two groups. The analysis of pre- and
post-treatment parameters for the group of patients who took the
myo-inositol or D-chiro-inositol showed the values reported in
Table 1. In the group treated with myo-inositol, we evidenced a
statistically significant reduction of diastolic and systolic arterial
pressure, of LH, of LH/FS ratio, of total testosterone, of free
testosterone, of the A-4-androstenedione, and of prolactin and
HOMA Index. In the same patients, there was a statistically
significant increase of SHBG and of glycemia/IRI ratio.
Conversely, in the group treated with D-Chiro-Inositol we noticed
a statistically significant reduction of systolic arterial pressure
(but not of the diastolic), of Gallwey—Ferriman Score, of LH, of
LH/FSH ratio, of total Testosterone, of free Testosterone, of A-4-
androstenedione, of Prolactin, and of HOMA Index. In the same
patients, we noticed a statistically significant increase of SHBG
and glycemia/IRI ratio. Finally, we selected parameters that had
shown a statistically significant increased or decreased percentage
value (A%) between pre- and post-treatment in both groups, and
we compared those values in the two groups, after the treatment
(Table 2). Furthermore, we showed that the myo-inositol
compared to D-chiro-inositol decreased mostly:
e systolic arterial pressure (1.06%), but not in a statistically
significant way;
e LH/FSH ratio (40.05%);
e total testosterone (6.84%)
e A-4-androstenedione (0.01%), but not in a statistically signifi-
cant way;
e prolactin (0.24%), but not in a statistically significant way;
e HOMA Index (5.54%);
and, at the same time, SHBG considerably rises (2.68%).

Conversely, D-chiro-inositol compared to myo-inositol

decreased more, but not in a statistically significant way:

e LH (0.88%);

o free testosterone (1.26%)

at the same time, glycemia/IRI ratio (1.58%) increased more, but
not in a statistically significant way.

As far as the features of post-treatment menstrual cycles are
concerned (Figure 1), in the group treated with myo-inositol we
found:

e Eleven cases (44%) of persistency of irregular menstrual
cycles.
e Fourteen cases (56%) of menstrual cycle regularization.

In the group treated with D-chiro-inositol, we found:

e Nine cases (36%) of persistency of persistency of irregular
menstrual cycles.
e Sixteen cases (64%) of menstrual cycle regularization.

The X2 test, in this case, did not evidence statistically
significant differences between the two experimental branches
(x*=0.083%; p=0.773).
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