
Abstract. – Myo-inositol is a six carbon
cyclitol that contains five equatorial and one axi-
al hydroxyl groups. Myo-inositol has been classi-
fied as an insulin sensitizing agent and it is
commonly used in the treatment of the Polycys-
tic Ovary Syndrome (PCOS). However, despite
its wide clinical use, there is still scarce informa-
tion on the myo-inositol safety and/or side ef-
fects. The aim of the present review was to sum-
marize and discuss available data on the myo-in-
ositol safety both in non-clinical and clinical set-
tings.

The main outcome was that only the highest
dose of myo-inositol (12 g/day) induced mild
gastrointestinal side effects such as nausea, fla-
tus and diarrhea. The severity of side effects did
not increase with the dosage.
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Introduction

Myo-inositol (also known as inositol, hexahy-
droxycyclohexane, or cis-1,2,3,5-trans-4,6-cyclo-
hexanehexol) is a six carbon cyclitol that con-
tains five equatorial hydroxyl groups and one in
axial position. The main source of myo-inositol
is the diet, indeed it is found in a wide variety of
foods such as whole grains, seeds, and fruits.
Myo-inositol can also be synthesized from glu-
cose, the immediate precursor being fructose 6-
phosphate, which is converted to myo-inositol by
a cyclase. Myo-inositol is a precursor in the
phosphatidylinositol cycle. It is a source of sever-
al second messengers including diacylgycerol,
which regulates some members of the protein ki-
nase C family, inositol-1,4,5-triphosphate, which
modifies intracellular calcium levels, and phos-
phatidylinositol-3,4,5-biphosphate, which is in-
volved in the signal transduction. It is a compo-
nent of cell membranes and is an essential nutri-
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ent required by the human cells for the growth
and survival in the culture. In humans and other
species, Myo-inositol can be converted to either
L- or D-chiro-inositol by epimerases. Early stud-
ies showed that inositol urinary clearance was al-
tered in type 2 diabetes patients, the next step
was to link impaired inositol clearance with in-
sulin resistance (for a review see1). Because of
these properties, inositol have been classified as
“insulin sensitizing agent”2.

In the recent years, inositol has found more
and more space in the reproductive clinical prac-
tice3-6. Indeed, since the main therapy for Poly-
cystic Ovary Syndrome (PCOS) is the use of in-
sulin sensitizing agent inositol is mainly use as a
chronic treatment for this disease2,5,7,8. Further-
more, recently it was proposed as a preventing
agent for folate-resistant neural tube defects
(NTDs)9,10. 

The toxicity of Myo-inositol has not been di-
rectly investigated. However, a number of studies
have been conducted to investigate the efficacy
of myo-inositol in preventing the pathological
changes associated with experimental dia-
betes11,12 (and other pathology models) and as a
cancer chemoprevention agent13-16. The data of
these studies provide useful data for evaluating
the toxicity of myo-inositol. The relevant studies
will be described and discussed hereafter.

With the present review we aim to summarize
some data that are availed in the literature in both
non clinical and clinical settings.

Non Clinical Studies
Pugliese et al11 investigated the potential effect

of myo-inositol on diabetes-induced vascular
functional changes. Myo-inositol was adminis-
tered to diabetic rats as supplement in the diet,
ranging from 0.5, 1, or 2% (w/w). Vascular func-
tional changes were evaluated by examining: (1)
131I-labeled bovine serum albumin (BSA) perme-
ation of vessels in multiple tissues, (2) glomeru-
lar filtration rate (GFR), estimated as renal plas-
ma clearance of 57Co-labeled EDTA, (3) regional
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chemical changes triggered by kainate-induced
status epilepticus (SE) in rats. The effects of
myo-inositol were investigated after both acute
(1 day) and sub-acute (28 days) administration. 

For the acute administration the study was per-
formed on three different groups, (1) male Wistar
rats received intraperitoneal injection of kainic
acid (10 mg/kg). Six hours following the treat-
ment, rats received myo-inositol 30 mg/kg, by in-
jection; (2) rats received only 30 mg/kg myo-in-
ositol (by injection); (3) rats treated with only
saline as controls.

For the sub-acute study also three different
groups were analysed (1) rats were treated on
day 1 with kainate received twice a day myo-in-
ositol for 28 days; (2) rats were not treated with
kainate on day 1 and received myo-inositol for
28 days; (3) rats were not treated with kainate
and received saline instead of myo-inositol as
controls. Changes in proteins expression in the
hippocampus and neocortex, were evaluated.
Proteins studied were: GLUR1, subunit of gluta-
mate receptors, calcium/calmodulin-dependent
protein kinase II (CaMKII); and heat shock pro-
tein 90. No changes were found in the acute ex-
periments. However, on 28th day of experiment
the amounts of GLUR1 and CaMKII were
strongly reduced in the hippocampus of KA
treated animals but MI significantly halted this
reduction. Notably, in the group that received
myo-inositol alone didn’t show change in the
amounts of studies proteins. 

Chronic Studies and Carcinogenesis 
Liao et al18 studied the effects of myo-inositol

and hexaphosphate inositol (HI) on the carcino-
genesis associated to ulcerative colitis (UC) in a
newly developed mouse model. Female C57BL/6
mice were subjected to long-term, cyclic dextran
sulphate sodium (DSS) treatment and fed a 2-
fold iron-enriched diet. In this long-term study of
chronic UC and associated colorectal carcino-
genesis, mice were randomized into six groups.
Group 1, Group 2 and Group 3 were adminis-
tered water, 1% inositol and 1% HI, respectively,
in the drinking water throughout the experiment
as negative controls (n = 5 mice per group).
Group 4, Group 5 and Group 6 mice were sub-
jected to cyclic DSS treatment. Group 4 received
no further treatment (positive control), whereas
groups 5 and 6 mice were administered 1% myo-
inositol or 1% HI, respectively in the drinking
fluid. The study lasted 255 days. Myo-inositol
and HI did not induce any change in body weight

blood flows, measured with 15-microns 85Sr-la-
beled microspheres, and 4) endogenous albumin
and IgG urinary excretion rates, quantified by ra-
dial immunodiffusion assay. After 1 month of in-
duced-diabetes, 131I-BSA tissue clearance in-
creased significantly (2- to 4-fold) in the anterior
uvea, choroid-sclera, retina, sciatic nerve, aorta,
new granulation tissue, diaphragm, and kidney
but was unchanged in skin, forelimb muscle, and
heart. Myo-inositol-supplemented diets reduced
diabetes-induced increases in 131I-BSA clearance
(in a dose-dependent manner) in all tissues.
However, only in new granulation tissue and di-
aphragm did the 2% myo-inositol diet complete-
ly normalize vascular albumin permeation. Dia-
betes-induced increases in GFR and in urinary
albumin and IgG excretion were also substantial-
ly reduced or normalized by dietary myo-inositol
supplements. Increased blood flow in anterior
uvea, choroid-sclera, kidney, new granulation tis-
sue, and skeletal muscle in streptozotocin-D
(STZ-D) rats also was substantially reduced or
normalized by the 2% myo-inositol diet. Notably,
the Authors noted that myo-inositol had minimal
if any effects on the above parameters in control
rats. 

Coppey et al12 studied whether administration
of myo-inositol could prevent the detrimental
changes of motor nerve conduction velocity, en-
doneurial blood flow and endothelium-dependent
vascular relaxation of arterioles induced by ex-
perimental diabetes animal model. Diabetic male
rats of 8-9 weeks old were fed with 1% by
weight of myo-inositol as a dietary supplement
for a period of about 8 weeks. Administration of
myo-inositol completely reversed the decrease in
intracellular myo-inositol content caused by ex-
perimental diabetes. Treating diabetic rats with
myo-inositol improved the reduction of en-
doneural blood flow and motor nerve conduction
velocity and prevented the metabolic derange-
ments associated with either activation of the
polyol pathway or increased non-enzymatic gly-
cation. Myo-inositol treatment did not prevent
the gross signs of diabetes-associated toxicity,
such as decrease in body weight change, increase
in blood glucose or serum free fatty acids (FFA)
and triglycerides (TG). In the myo-inositol
group, the values of these parameters were the
same as the in the diabetic untreated group. This
clearly shows that myo-inositol did cause no fur-
ther functional impairment in diabetic rats.

Solomonia et al17 investigated whether treat-
ment with myo-inositol could influence the bio-
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or food consumption, both in DSS-treated and
untreated mice. In mice not treated with DSS,
myo-inositol or HI did not induce any change in
body weight, food consumption or mortality, as
compared to negative controls receiving water.
No colorectal tumors were found in mice receiv-
ing Myo-inositol of HI. The colons of these mice
were morphologically normal. Myo-inositol 1%
caused a significant reduction of tumour frequen-
cy, tumour multiplicity and tumour volume. The
Authors’ conclusion is that inositol compounds
may act as preventive agents for chronic inflam-
mation-carcinogenesis. The inhibition of UC-as-
sociated carcinogenesis by inositol compounds
might relate to their function on the modulation
of macrophage mediated inflammation, nitro-ox-
idative stress and cell proliferation in UC-associ-
ated carcinogenesis.

Kassie et al14-16 have examined the inhibitory
capacity of myo-inositol (56 µmoles/g diet, i.e.,
10 mg/g or 1% diet), in combination with N-
acetyl-S-(N-2-phenethylthiocarbamoyl)-l-cys-
teine (PEITC-NAC) on tobacco carcinogen-in-
duced lung adenocarcinoma in mice. They found
that none of the chemopreventive agents, alone
or in combination, significantly reduced body
weight gain of the mice. The absolute and rela-
tive weights of liver and kidney of mice from the
treatment groups were similar to those of the
control group. In addition, histopathologic exam-
ination of the studied organs reveal no abnormal-
ities except a dose-dependent increase in the fre-
quency of eosinophilic bodies within the cyto-
plasm of urinary bladder epithelial cells.

Tilton et al19 focused in studying the effects of
dietary myo-inositol supplementation on dia-
betes-induced vascular structural lesions in retina
and kidney. The study lasted for a period of 9
months during which diabetic-induced male
Sprague-Dawley rats were assigned in three dif-
ferent groups: 1) rats were fed with 2% myo-in-
ositol diet for 9 months; 2) rats were left untreat-
ed for 5 months then treated with myo-inositol
for the 4 months; 3) rats were left untreated for 9
months. Controls included untreated and myo-in-
ositol-treated groups. As expected, weight gain
was impaired and plasma glucose, glycosylated
hemoglobin, food consumption, urine volume,
and albuminuria were increased significantly in
diabetic versus age-matched control rats. Plasma
myo-inositol levels were increased approximate-
ly five-fold in controls and approximately six- to
eightfold in diabetic rats treated with myo-inosi-
tol. In general, myo-inositol did not affect any of

the above parameters in control or diabetic rats.
However, retinal capillary basement membrane
width (CBMW) was increased significantly (ap-
proximately 50% versus controls) after 9 months
of diabetes and in the control group myo-inositol
increased CBMW to the level of untreated dia-
betic rats (myo-inositol had no effect on CBMW
in each diabetic group). The number of retinal
capillaries containing pericyte nuclei and peri-
cyte capillary coverage were increased in untreat-
ed as well as myo-inositol-treated diabetic rats
and in the myo-inositol-treated control group.
Glomerular CBMW was increased after 5 and 9
months of diabetes versus age-matched controls,
and was increased even more by myo-inositol.
Mesangial fractional volume of the glomerulus
was increased 36% by diabetes and was de-
creased slightly but significantly by myo-inosi-
tol. These results indicate that diets supplement-
ed with 2% myo-inositol cause capillary base-
ment membrane thickening and pericyte changes
in retinal capillaries of normal rats. Myo-inositol
supplementation cause further thickening of
glomerular CBM in diabetic rats and is ineffec-
tive in preventing or reversing diabetes-induced
retinal CBM thickening.

Safety data in Humans from
Clinical Trials

Besides animal model studies, several clinical
trials have been carried out in order to evaluate
the effects of myo-inositol in pathologic condi-
tions, mainly neuropsychiatric disease (depres-
sion, Alzheimer disease, panic disorder) and
polycystic ovary syndrome (PCOS)20,21. The du-
ration of myo-inositol exposure in these trials
ranged from 1 to 12 months. The doses ranged
from 4 to 30 g/day.

The safety data of the trials report mild side
effects such as, nausea and one of flatus and mild
insomnia only at 12 g/day or higher. Results are
shown in Table I.

Summary

Non Clinical Data
Data from sub-acute studies indicate that a di-

et containing up to 2% w/w causes no toxic ef-
fects in rats. 

Pugliese et al: the Authors noted that myo-in-
ositol had minimal if any effects on the above pa-
rameters in control rats.

933

Inositol safety: clinical evidences



934

G. Carlomagno, V. Unfer

P
la

ce
b
o
-c

o
n

tr
o
lle

d
 t

ri
al

s
P
at

ie
n

ts
St

u
d

y
P
at

h
o
lo

g
y

(i
n

o
si

to
l 
g

ro
u
p
)

D
o
se

D
u
ra

ti
o
n

D
ro

p
o
u
ts

A
d

ve
rs

e 
ev

en
ts

Pa
pa

le
o 

et
 a

l, 
20

08
PC

O
S

30
4 

g/
da

y
12

 m
on

th
s

N
on

e 
G

er
li 

et
 a

l, 
20

07
PC

O
s

45
4 

g/
da

y
14

 w
ee

ks
N

on
e

A
go

st
in

i e
t a

l, 
20

06
E

re
ct

ile
 d

ys
fu

nc
tio

n 
in

88
4 

g/
da

y
1 

m
on

th
N

on
e

Tw
o 

pa
tie

nt
s 

co
m

pl
ai

ne
d 

of
 m

ild
 in

so
m

ni
a

ty
pe

 I
I 

di
ab

et
es

 m
en

an
d 

on
e 

of
 f

la
tu

s
B

ar
ak

 Y
 e

t a
l, 

19
96

A
lz

he
im

er
's

 d
is

ea
se

12
6 

g/
da

y
1 

m
on

th
A

lla
n 

SJ
 e

t a
l, 

20
04

Ps
or

ia
si

s,
 b

ip
ol

ar
15

 in
os

ito
l +

 li
th

iu
m

6 
g/

da
y

1 
m

on
th

N
on

e
di

so
rd

er
s

8 
in

os
ito

l
L

ev
in

e 
J 

et
 a

l, 
19

97
D

ep
re

ss
io

n
13

12
 g

/d
ay

1 
m

on
th

11
1 

na
us

ea
 a

nd
 1

 f
la

tu
s

4 
pl

ac
eb

o
2 

m
ild

 in
cr

ea
se

s 
in

 g
ly

ce
m

ia
 a

ft
er

 4
 w

ee
k

7 
in

os
ito

l
1 

tr
an

si
en

t, 
al

th
ou

gh
 th

e 
pa

tie
nt

 c
on

tin
ue

d 
(a

t h
er

 r
eq

ue
st

) 
to

 r
ec

ei
ve

 in
os

ito
l. 

T
he

ot
he

r 
pa

tie
nt

 s
ho

w
ed

 th
e 

sa
m

e 
m

ild
in

cr
ea

se
 s

ev
er

al
 w

ee
ks

 a
ft

er
di

sc
on

tin
ua

tio
n 

of
 in

os
ito

l.
B

en
ja

m
in

 J
 e

t a
l, 

19
95

Pa
ni

c 
di

so
rd

er
 w

ith
 o

r 
21

12
 g

/d
ay

1 
m

on
th

Tw
o 

pa
tie

nt
s 

co
m

pl
ai

ne
d 

of
 s

le
ep

in
es

s
w

ith
ou

t a
go

ra
ph

ob
ia

w
hi

le
 ta

ki
ng

In
os

ito
l

Pa
la

tn
ik

 A
 e

t a
l, 

20
01

D
ep

re
ss

io
n 

pa
ni

c
25

18
 g

/d
ay

1 
m

on
th

4 
ha

d 
no

 
3 

su
bj

ec
ts

 n
au

se
a,

 ti
re

dn
es

s,
 h

ea
da

ch
e,

 
pa

ni
c 

at
ta

ck
s

an
d 

di
zz

in
es

s
G

el
be

r 
D

 e
t a

l, 
20

01
B

ul
im

ia
 n

er
vo

sa
 a

nd
 

24
18

 g
/d

ay
6 

w
ee

ks
_

bi
ng

e 
ea

tin
g

Fu
x 

M
 e

t a
l, 

19
96

 
O

bs
es

si
ve

-c
om

pu
ls

iv
e 

13
18

 g
/d

ay
6 

w
ee

ks
_

di
so

rd
er

L
ev

in
e 

J 
et

 a
l, 

19
96

.
A

nt
id

ep
re

ss
an

t
18

+
36

18
 g

/d
ay

1 
m

on
th

_
St

ep
he

n 
L

am
 e

t a
l, 

20
06

Sa
fe

ty
 to

le
ra

bi
lit

y 
16

Fr
om

 1
2 

to
1 

m
on

th
T

he
 m

os
t f

re
qu

en
tly

 r
ep

or
te

d 
sy

m
pt

om
s

30
 g

/d
ay

w
er

e 
fl

at
ul

en
ce

, l
oo

se
 s

to
ol

, o
r 

di
ar

rh
ea

M
T

D
10

18
 g

/d
ay

3 
m

on
th

s
M

ild
 g

as
tr

oi
nt

es
tin

al
 s

ym
pt

om
s 

w
er

e
ex

pe
ri

en
ce

d 
fo

r 
th

e 
fi

rs
t m

on
th

 o
nl

y

Ta
b
le

 I
.S

af
et

y 
da

ta
 f

ro
m

 C
lin

ic
al

 tr
ia

ls
.



Coppey et al: Authors clearly show that myo-
inositol did not cause any further functional im-
pairment in diabetic rats.

Solomonia et al: Rats not treated with kainate,
administration of myo-inositol did not produce
any change in the amounts of GLUR1 and
CaMKII.

Human (Clinical) Data
In the reported studies more than 250 subjects

have been exposed to myo-inositol for varying
periods.

Clinical trial data indicate that adverse events
related to myo-inositol treatment are:

Gastrointestinal symptoms (nausea, flatus,
loose stools, diarrhoea) at dose of 12 g/day or
higher. Furthermore the severity of adverse
events stays the same also at 30 g/day.

Notably the dosage of 4 g/day of inositol com-
monly used in clinics is completely free of side
effects.
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