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a b s t r a c t

Several inositol isomers and in particular myo-inositol (MI) and D-chiro-inositol (DCI), were shown to
possess insulin-mimetic properties and to be efficient in lowering post-prandial blood glucose. In
addition, abnormalities in inositol metabolism are associated with insulin resistance and with long term
microvascular complications of diabetes, supporting a role of inositol or its derivatives in glucose
metabolism. The aim of this review is to focus on the potential benefits of a dietary supplement of myo-
inositol, by far the most common inositol isomer in foodstuffs, in human disorders associated with in-
sulin resistance (polycystic ovary syndrome, gestational diabetes mellitus or metabolic syndrome) or in
prevention or treatment of some diabetic complications (neuropathy, nephropathy, cataract). The rele-
vance of such a nutritional strategy will be discussed for each context on the basis of the clinical and/or
animal studies. The dietary sources ofmyo-inositol and its metabolism from its dietary uptake to its renal
excretion will be also covered in this review. Finally, the actual insights into inositol insulin-sensitizing
effects will be addressed and in particular the possible role of inositol glycans as insulin second
messengers.

� 2013 Elsevier Masson SAS. All rights reserved.

1. Introduction

myo-Inositol is a cyclitol naturally present in animal and plant
cells, either in its free form or as a bound-component of phos-
pholipids or inositol phosphate derivatives. It plays an important
role in various cellular processes, as the structural basis for sec-
ondary messengers in eukaryotic cells, and in particular as inositol
triphosphates (IP3), phosphatidylinositol phosphate lipids (PIP2/
PIP3) and possibly inositol glycans. For this reason, myo-inositol is

essential or important for the smooth running of a wide range of
cell functions, including cell growth and survival [1], development
and function of peripheral nerves [2], osteogenesis [3] and repro-
duction [4e9] (See Fig. 1). myo-Inositol and D-chiro-inositol,
another inositol isomer, could be also implicated in glucose ho-
meostasis since abnormalities in their metabolism were associated
to insulin-resistance and long-term diabetes microvascular com-
plications in diabetic subjects. Furthermore, given as dietary sup-
plements, both myo- and D-chiro-inositol showed insulin-mimetic
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effects in several animalmodels of insulin resistance [10e12] and in
women with polycystic ovary syndrome [13], a metabolic and
endocrine disorder associated with insulin resistance.

The aim of this review is to compile and discuss the results of the
randomized controlled trials that tested the potential benefit of a
dietary myo-inositol supplement in contexts of insulin-resistance
or long-term diabetic complications. As an introduction and to
further discuss the therapeutic interest of a myo-inositol supple-
ment in those contexts, the dietary sources of myo-inositol, its
metabolism from its oral intake to its catabolism by the kidney, and
the abnormalities in inositol metabolism associated with insulin-
resistance will be addressed. Finally, the putative and actually
unclearly defined mechanisms of action of inositol derivatives as
insulin sensitizers will be discussed on the basis of animal and
clinical studies.

2. Biological forms and dietary sources

Inositol or cyclohexane-1,2,3,4,5,6-hexol is a polyol existing
under nine stereoisomeric forms depending on the spatial orien-
tation of its six hydroxyl groups (Fig. 2).myo-Inositol, or cis-1,2,3,5-
trans-4,6-cyclohexanehexol, is the predominant isomeric form of
inositol that we can find in nature and in our food.myo-Inositol was
once considered to belong to the vitamin B family, however,
because it is produced in sufficient amount by the human body
from D-glucose, it is no more regarded as an essential nutrient.
Human diet from animal and plant sources can contain myo-
inositol in its free form, as inositol-containing phospholipid
(phosphoinositides) or as phytic acid (inositol hexaphosphate or
IP6) [14]. Indeed, all living cells (animal, plant, bacteria, fungi)
contain inositol phospholipids in their membranes, and phytic acid
is the principal storage form of phosphorus in many plant tissues,
especially bran and seed. Hence, the greatest amounts of myo-
inositol in common foods are found in fresh fruits and vegetables,
and in all foods containing seeds (beans, grains and nuts). Espe-
cially high phytic acid contents are found in almonds, walnuts and
Brazil nuts (9.4, 6.7 and 6.3% of dry weight, respectively) [15] and
oats and bran contain moremyo-inositol than cereals derived from

other grains. Among the vegetables, the highest contents are
observed in the beans and peas, leafy vegetables being the poorest
vegetable sources. Among the fruits, cantaloupe and citrus fruits
(with the exception of lemons) have extraordinarily high contents
of myo-inositol: for example, a portion of grapefruit juice (120 g)
contains about 470 mg of myo-inositol [16]. The amount of

Fig. 1. Functions and benefits of a myo-inositol diet supplement for human health.

Fig. 2. Structures of the nine stereoisomers of inositol. Inositol exists under 9 ste-
reoisomeric forms through epimerization of its hydroxyl groups.myo-Inositol (framed)
is the most common isomer of inositol in foodstuffs and animal tissues.
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