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sitol-containing compounds that play different 
roles in signal transduction, vesicle trafficking, 
membrane biogenesis and chromatin remodeling3. 

The PREIS school (Permanent International 
and European School in Perinatal, Neonatal and 
Reproductive Medicine) has promoted and orga-
nized an International Consensus Conference on 
myo-ins and D-chiro-inositol (D-chiro-ins), the 
two major inositol stereoisomers, to better clari-
fy and define their role in the clinical application 
of Obstetrics and Gynecology4. The scientific 
committee was formed by experts in the field of 
cell biology, embryology, human endocrinology, 
obstetrics and gynecology with deep knowledge 
of physiology, biochemistry, and pharmacology 
of inositol(s). 

Results from the International Consensus Con-
ference (ICC) have further stated that myo-ins 
and D-chiro-ins are involved in insulin-signaling 
and mediate different insulin-dependent process-
es; while the first one is critical to the glucose up-
take, the second one mediates glycogen synthesis. 
Furthermore, in the ovaries, myo-ins regulates 
follicle stimulating hormone (FSH) signaling, 
whereas D-chiro-ins the insulin-mediated andro-
gen production. Due to their versatile actions, ap-
plied researchers have become increasingly inter-
ested in the possible role and use of inositol(s) in 
clinical practice4–6. In fact, several clinical trials 
have shown how myo-ins and D-chiro-ins can be 
effectively used as a treatment for polycystic ova-
ry syndrome (PCOS)7, infertility8-10 and metabolic 
syndrome11. However, even though many studies 
have reported the effectiveness of such use, there 
has been very little research reported on the bio-
availability of myo-ins. With a high oral bioavail-
ability, the drug dosage can be reduced, diminish-
ing the risk of side effects and toxicity, although 
maintaining the desired pharmacological effect. 

Abstract. – Broadening clinical evidence has 
markedly designated inositol(s) as a common 
and effective therapeutic approach for PCOS 
and infertility. Although considerable research 
has been focused on the use in clinical prac-
tice of myo-inositol (myo-ins) and D-chiro-inosi-
tol (D-chiro-ins), the two major inositol stereo-
isomers, less attention has been paid to their 
bioavailability. Therefore, the aim of this paper 
is to gather and analyze information on inosi-
tol(s) bioavailability, to better delineate its op-
timal concentration for scientific and clinical 
purposes. Throughout the search in PubMed, 
Google Scholar, and ResearchGate we identi-
fied only two studies that investigated the phar-
macokinetic (PK) profile of different myo-ins ad-
ministrations. This analysis found no advantage 
in terms of PK for single 4 g dosing of myo-ins 
compared to 2 g twice a day, which allowed to 
get a 24-hour coverage, contrary to the singular 
dose. Indeed, the differences regarding the area 
under the curve (AUC) between the two PK pro-
files are linked only to the maximum concentra-
tion (Cmax) but not to the time variable. In con-
clusion, splitting the therapeutic dosage of 4 g 
myo-ins in two distinct administrations seems 
to be the best approach for a full-day coverage. 
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Introduction

Myo-inositol (myo-ins) is a natural molecule 
involved in cell morphogenesis and cytogene-
sis, lipid synthesis and cell growth. It regulates 
many important cellular processes including cell 
proliferation and development, gametogenesis, 
fertilization, secretion, contraction and neural 
activity1,2. Myo-ins is a precursor for many ino-
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Therefore, the purpose of the present review is to 
gather and analyze information on myo-ins bio-
availability, to better understand and define its 
optimal concentration for clinical practice. 

Myo-ins Bioavailability
Throughout the search in PubMed, Google 

Scholar, and ResearchGate only two articles on 
the bioavailability of myo-ins were identified12,13. 
In one study the plasma concentration – time da-
ta profile after oral administration of myo-ins in 
powder or softgel capsules was compared12. Inter-
esting results highlighted how 2 g of myo-ins in 
powder has the same pharmacokinetic (PK) pro-
file as 0.6 g in softgel capsules. Same results were 
obtained for 4 g of myo-ins in powder and 1.2 g in 
softgel capsules. Using the softgel capsules, sev-
eral advantages such as improved bioavailability, 
lower dosages, reduced gastrointestinal side ef-
fects, masking odors and protection of compounds 
against external agents were observed. Moreover, 
the area under the curve (AUC) after administra-
tion of 2 g and 4 g of myo-ins in powder seemed 
to be remarkably similar. The only difference re-
garding the AUC between the two PK profiles is 
linked to the maximum concentration (Cmax) but 
not to the time variable.

The second study included in our review 
demonstrated that coffee intake strongly inter-
feres with myo-ins absorption rate13. The ad-
ministration of myo-ins in soft gelatin capsule 
improved the bioavailability compared to the 
myo-ins powder form, besides reducing caffeine 
interference.

The pharmacological interaction between mol-
ecules has gained wide importance in the practice 
of medicine. On occasion, these interactions may 
be sought to obtain an improved therapeutic ef-
fect, but they may also increase the risk of side 
effects or overdoses. On the other hand, if the ac-
tion of a molecule is reduced it may weaken or 
even cease its therapeutic effect because of lower 
absorption. 

Many food supplements containing a different 
concentration of myo-ins, often combined with 
other molecules like folic acid, melatonin, glu-
comannan, vitamin D, cinnamon or alpha lipoic 
acid are available in the market. For many of these 
compounds, PK studies and/or data on their inter-
action not always are available. It is worth noting 
that in some products myo-ins is mixed with high 
molecular weight molecules such as glucoman-
nan14. This well-known water-soluble fiber im-
pairs nutrients absorption, through its mechanism 

of action in the intestinal epithelium, promoting 
weight loss15. Therefore, even though glucoman-
nan is generally well tolerated and has a favorable 
safety profile, additional studies on interference 
with other molecules might be required. As vita-
min D deficiency has been correlated with insulin 
resistance and infertility, this molecule is often 
combined with myo-ins to improve ovulatory 
function, menstrual cyclicity and egg quality in 
PCOS women. In fact, it has been shown that vi-
tamin D modulates several regulatory pathways 
in human reproduction16,17. Furthermore, it aids 
normalizing the blood glucose levels and reduc-
ing the incidence of gestational diabetes18. How-
ever, the potential adverse effects related to an 
overconsumption are still controversial, due to the 
lack of data regarding the long-term use of high 
doses vitamin D in women of childbearing age. 
Likewise, it is still unclear which regimen of vi-
tamin D supplementation is most effective during 
pregnancy19. Therefore, long-term studies are re-
quired either on the correlation between vitamin 
D supplementation during pregnancy and the 
adverse health outcomes in the offspring as well 
as on its interference with other molecules. This 
might avoid erroneous over-dosages that can be 
toxic to mother and fetus. Indeed, oral absorption 
can be influenced by a variety of factors such as 
the physiochemical properties, formulation, and 
compound-dosing, as well as the physiology and 
pathology of the gastrointestinal tract. 

One interesting study on PK analysis of mela-
tonin identified an improved bioavailability of 1 
mg melatonin encapsulated in softgel compared 
to higher doses in powder. Considering the nu-
merous physiological and pathological conditions 
in which melatonin supplementation is recom-
mended, these findings highlight a significant 
clinical advantage for the treatment of such dis-
orders20. Indeed, a study showed how supplemen-
tation of melatonin combined with myo-ins in a 
softgel formula, improved in vitro fertilization 
(IVF) outcomes in PCOS patients21. Likewise, 
several trials showed the remarkable efficacy of 
inositol(s) combined with the folic acid in PCOS 
treatment11. Folate is a vitamin that plays import-
ant health benefits. Its use for prevention of neu-
ral tube defects22-24, cardiovascular diseases25,26, 
anemia27 or cognitive impairment28 is well recog-
nized. The preventive effect of high folic acid in-
take by women of childbearing age against neural 
tube defects has been considered one of the most 
important nutritional breakthrough29. Findings 
from early bioavailability studies have shown that 



Finding the best therapeutic approach for PCOS: the importance of inositol(s) bioavailability

85

the plasma/serum folate concentration increased 
by 44% after administration of folic acid dietary 
supplement30. On the other hand, further investi-
gation is needed to delineate the potential inter-
ferences with inositol(s) absorption and bioavail-
ability for an optimal therapeutic approach13,31. 

Interesting Unpublished Data
Considering the existing data, it is worth sharing 

unpublished data that might provide useful reflec-
tions about the PK parameters of myo-ins dosages. 
Results were obtained from the analysis of myo-
ins plasma concentration of 23 healthy volunteers 
(10 men and 13 women, aged between 20 and 40 

years, with a body mass index ranging between 21 
and 25 kg/m2) after myo-ins dosing of 2 g (twice 
a day) or 4 g (once a day) in powder. A washout 
between the two-different administrations (2 g and 
4 g) was carried out. The Cmax was dose-depen-
dent, marking a higher peak after administration 
of 4 g myo-ins (Figure 1A). After 8 hours (Tmin), 
both dosages reached the same concentration. 
However, the second administration of 2 g myo-
ins after 12 hours gave another peak, like the first 
one, guarantying almost 24-hour coverage. Similar 
results were observed after 6 g and 20 g of myo-ins 
in powder (once a day) (Figure 1B). Surprisingly, 
Cmax was greater after 6 g of myo-ins compared to 

Figure 1. A, Comparison of the plasma concentration-time values after administration of 2 g (twice a day) or 4 g myo-ins 
(once a day) in powder. A washout between the two different administrations (2 g and 4 g) was carried out. B, Comparison of 
the plasma concentration-time values after administration of 6 g or 20 g myo-ins (once a day) in powder. A washout between 
the two different administrations (6 g and 20 g) was carried out.
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20 g. Furthermore, there was no difference in the 
PK parameters between genders (data not shown). 
Some severe gastrointestinal (GI) adverse effects 
were reported in all participants receiving 20 g of 
myo-ins, as expected. Mild GI side effects were ob-
served in five subjects after administration of 6 g 
of myo-ins. It is already known that high doses of 
myo-ins (12 g/day) may cause GI side effects such 
as diarrhea, nausea, and flatus decreasing patient’s 
compliance32. These results have emphasized that 
a single-dose of 4 g has no PK advantage com-
pared to the administration of 2 g. The difference 
between the two PK profiles regarding the AUC is 
only linked to the Cmax but not to the time variable. 
Therefore, from the PK data available it can be de-
duced that 2 g of myo-ins twice a day is the pref-
erable therapeutic approach to guarantee almost 
24-hour coverage.

Discussion

The history of myo-ins is now well structured, 
and its proven insulin-sensitizing role has ex-
panded horizons for the prevention and treatment 
of common endocrine-metabolic disorders5,6,11. 
PCOS, as an example, is characterized by met-
abolic and reproductive alterations, due to an un-
balanced myo-ins and D-chiro-ins ratio33,34. This 
condition involves insulin signaling and FSH 
pathway aberrations impairing follicular growth. 
Positive evidences have featured the use of myo-
ins in two different commercial formulations for 
the treatment of PCOS or improvement in IVF 
outcomes11. One formula comprises 4 g of myo-
ins in powder, usually reported as a dosage of 2 g 
twice a day (sachets)8,35-37. The other combines the 
physiologic plasma ratio of myo-ins and D-chi-
ro-ins (40:1) with the innovative technology of 
softgel capsules. Recently, some clinical trials 
adopted this new formulation and provided prom-
ising results10,38,39. It has been shown also that this 
combined therapy, myo-ins plus D-chiro-ins in 
their physiological ratio, reduces the cardiovascu-
lar risk by improving the lipid profile in PCOS 
women40. 

In October 2016, the Italian Ministry of Health 
indicated 4 g as the maximum daily intake of ino-
sitol. Even though the data presented here showed 
a higher peak with the administration of 4 g myo-
ins, the bioavailability is not covered for the full 
day. Considering the Italian Ministry of Health 
recommendations and the side effects correlated 
with high doses of inositol, it is obvious that taking 

4 g twice a day would not be the right choice either 
for patient’s compliance and ethical reasons. 

The presence of side effects, like diarrhea and 
nausea, might diminish the absorption of higher 
dosages of myo-ins and this may lead to a lower 
bioavailability. This is seen after administration 
of 20 g myo-ins compared to 6 g, which showed 
a greater Cmax. Such difference might be caused 
also by oversaturation of the single dose of 20 g 
myo-ins, that consequently may trigger inflam-
mation in the gastrointestinal tract. Myo-ins has 
been used at high dosages as a potential che-
mo-preventive agent in smokers with bronchial 
dysplasia41. Eighteen grams per day in two di-
vided doses were the maximum tolerated, with 
mainly mild gastrointestinal adverse effects. In 
our study, in terms of bioavailability, there is an 
ample gap between 6 g and 20 g per day; there-
fore, it could be useful to investigate how the 
myo-ins PK profile varies in this dose range.

A poor oral bioavailability may impair drug 
efficacy. Thus, for drug design and development, 
PK analysis are important steps in the research 
phase, to understand the mechanism of drug ac-
tion and identify PK properties. Therefore, the 
PK studies available in literature on myo-ins bio-
availability, and the unpublished data that have 
been reported in this review confirmed: 1) the 
optimal therapeutic approach for PCOS therapy 
is the administration of 2 g myo-ins twice daily; 
2) the softgel capsules improve molecule bioavail-
ability, representing a clinical advantage; 3) evi-
dence of myo-ins bioavailability when combined 
with other molecules is mandatory.

Conclusions

Proven PK profile, as well as clinical evidenc-
es, are critical steps to support the effectiveness 
of treatment. In this specific analysis, the admin-
istration of 2 g myo-ins twice a day seems to be 
the best therapeutic approach in PCOS women for 
a 24-hour coverage guaranteed. Extended studies 
on the bioavailability of the numerous molecules 
combined with myo-ins are strongly recommend-
ed to avoid bias on the valuation of their dosages 
and efficacy. 
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