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Abstract
The incidence of preterm birth (PTB), delivery before 37 completed weeks of gestation, is rising in most countries. Several recent small clinical
trials ofmyo-inositol supplementation in pregnancy, which were primarily aimed at preventing gestational diabetes, have suggested an effect on
reducing the incidence of PTB as a secondary outcome, highlighting the potential role of myo-inositol as a preventive agent. However, the
underlyingmolecular mechanisms by whichmyo-inositol might be able to do so remain unknown; these may occur through directly influencing
the onset and progress of labour, or by suppressing stimuli that trigger or promote labour. This paper presents hypotheses outlining the potential
role of uteroplacentalmyo-inositol in human parturition and explains possible underlying molecular mechanisms by whichmyo-inositol might
modulate the uteroplacental environment and inhibit preterm labour onset. We suggest that a physiological decline in uteroplacental inositol
levels to a critical threshold with advancing gestation, in concert with an increasingly pro-inflammatory uteroplacental environment, permits
spontaneous membrane rupture and labour onset. A higher uteroplacental inositol level, potentially promoted by maternal myo-inositol sup-
plementation, might affect lipidmetabolism, eicosanoid production and secretion of pro-inflammatory chemocytokines that overall dampen the
pro-labour uteroplacental environment responsible for labour onset and progress, thus reducing the risk of PTB. Understanding how and when
inositol may act to reduce PTB risk would facilitate the design of future clinical trials of maternalmyo-inositol supplementation and definitively
address the efficacy of myo-inositol prophylaxis against PTB.
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Introduction

Preterm birth (PTB), defined as delivery at less than 37 com-
pleted weeks of gestation, is a common pregnancy complica-
tion that is on the rise globally, with significant impact on
offspring health and socioeconomic burden. The general pre-
vention of spontaneous onset of preterm labour has eluded
medical practitioners. Presently, interventions used in main-
stream obstetric practice include progesterone prophylaxis
and insertion of a cervical cerclage(1), which are only indicated
in women with a history of previous PTB and a short cervix,
who are known to be at high risk of PTB(2). Since the vast
majority of women who experience a PTB do not have these
risk factors, many spontaneous PTB cases are not being pre-
vented by these measures. Thus, novel prophylactic agents
against spontaneous PTB which are safe and easy to adminis-
ter to a wider obstetric population are needed. An example of

such a strategy would be the ingestion of supplements or
nutraceuticals, of which myo-inositol is emerging as a poten-
tial candidate. A meta-analysis of several small clinical trials of
myo-inositol supplementation in pregnancy, which were pri-
marily aimed at the prevention of gestational diabetes
(GDM), has suggested possible efficacy in reducing the inci-
dence of PTB as a secondary outcome(3,4). These results high-
light a possible role for myo-inositol in influencing the timing
of spontaneous labour onset and the occurrence of PTB.
However, the mechanisms by which myo-inositol might do
so have not been studied to date. This paper presents hypoth-
eses of the potential role of myo-inositol in human parturition
and explains the possible underlying molecular mechanisms
by which myo-inositol might modulate the uteroplacental
environment to inhibit preterm onset of labour and reduce
PTB risk.
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Epidemiology of preterm birth

Worldwide, PTB complicates between 5% and 18% of livebirths,
with variations across countries, ethnicities and socioeconomic
status; generally higher incidences are observed in developing
nations and among Black women(5,6). The incidence of PTB
has been rising globally over the past few decades owing to a
variety of factors, including increasing assisted reproduction
resulting in multiple gestation, rising maternal age, cardiometa-
bolic factors (obesity, diabetes, chronic hypertension, metabolic
disease), unhealthy lifestyle, environmental factors (stress, pol-
lution) and malnutrition or micronutrient deficiency. PTB is
the leading cause of neonatal and infant deaths worldwide,
and is associated with learning disability, visual and hearing
impairment and chronic diseases (e.g. hypertension, cardiome-
tabolic disorders) that can persist into adulthood, alongside a
reduced life expectancy(7,8). Therefore, the untimely and prema-
ture onset of labour resulting in PTB is a major public health bur-
den(5), with costly short- and long-term health, societal and
economic consequences. There is, thus, an urgent need to find
effective preventive interventions that can reduce the risk of PTB
and allow otherwise uncomplicated pregnancies to continue
to term.

PTB can result from spontaneous onset of labour, which
accounts for two-thirds of cases(9), with the remainder arising
iatrogenically from labour induction or caesarean delivery for
medically indicated conditions such as pre-eclampsia, foetal
growth restriction and other maternal or foetal disorders.
Preterm prelabour rupture of membranes (PPROM), defined
as the spontaneous rupture of membranes occurring prior to
37 weeks’ gestation and before labour onset, has been reported
to occur in approximately 3% of all pregnancies and is associated
with one-third of all PTB(10,11). PPROM is thought to result in dis-
ruption of the barrier surrounding the foetus that can result in
ascending pathogens causing intra-uterine infection, increased
inflammation and the triggering of preterm labour(12).

Although a history of previous PPROM and spontaneous PTB
are significant risk factors predicting a recurrence of preterm
birth in subsequent pregnancies, two-thirds of PTB cases have
no such history(13). Hence, alongside the need to find biomarkers
that can predict PTB, there is a need for intervention strategies
that are suitable and safe for more widespread PTB prophylaxis
in women with no history of PTB. Of late, neither a large rand-
omised controlled trial (RCT) of progesterone prophylaxis
against spontaneous PTB in women at risk of PTB
(OPPTIMUM)(14) nor another RCT of omega-3 fatty acid supple-
mentation for PTB prophylaxis in the general obstetric popula-
tion(15) showed any overall beneficial effect in reducing the
incidence of PTB compared with the respective control groups.
Nonetheless, based on recent clinical trials, myo-inositol is
emerging as a potential intervention that holds promise in reduc-
ing the incidence of PPROM and PTB(3,16).

Myo-inositol supplementation and reduced risk of PTB

Inositol, a carbocyclic sugar alcohol present in all living cells, is
naturally found in plants and is enriched in a wide variety of
foods, including cereals, legumes, nuts, seeds and fruits(17). In

humans, inositol can be synthesised endogenously from glu-
cose. The human kidney produces up to 4 g of inositol daily,
while a western diet can provide about 1 g per day(17). Myo-ino-
sitol, the most abundant of nine stereoisomers of inositol, is
involved in a wide array of physiologically important roles.
Inositol can be incorporated into a wide range of inositol deriv-
atives with important structural and bioactive functions. Lipid-
containing inositol derivatives such as phosphatidyl-inositol
are an integral part of lipid cell membranes, where they regulate
membrane fluidity, permeability, electro-potential and trans-
membrane transport. Many inositol derivatives such as inositol
phosphates act as intercellular and intracellular signalling mole-
cules and play important roles as second messengers in many
hormonal signalling pathways including those of insulin and
pituitary-derived trophic hormones(18,19). Some inositol deriva-
tives such as inositol-phospho-glycans (IPGs) even act as endo-
crine factors, having effects at distant tissues(20). In the context of
pregnancy, myo-inositol is postulated to be a critical player in
maintaining normal pregnancy physiology since underlying ino-
sitol dysregulation has been implicated in several pregnancy
pathologies such as GDM and pre-eclampsia(20).

Several small open-label clinical trials of inositol supplemen-
tation for GDM prevention in metabolically at risk pregnant
women have observed trends of a reduction in PTB as a secon-
dary outcome, pointing to the possible role of myo-inositol in
reducing the incidence of PTB(21–24). When pooled, a meta-
analysis of five randomised controlled trials (total n= 927
women) showed that myo-inositol supplementation starting
from the end of the first trimester resulted in a significant reduc-
tion in the risk of PTB (risk reduction (RR) 0·36, 95%CI 0·17–0·73;
p= 0·005)(3). Another meta-analysis comprising a secondary
analysis of just three of these randomised controlled trials in
Italian women at risk of GDM (n= 595) showed halving in the
incidence of PTB (10/291 (3·4%) versus 23/304 (7·6%); p= 0·03)
following myo-inositol supplementation (4 g/d)(4). However,
there are no reported details of their aetiologies, nor any
common factors between these PTB cases.

The latest published multicentre international double-blind
RCT (NiPPeR; n= 585), which was not included in previous
meta-analyses, compared a nutritional supplement containing
myo-inositol, probiotics and multiple micronutrients with a stan-
dard micronutrient supplement starting preconception and con-
tinued throughout pregnancy, with gestational glycaemia as the
primary outcome(16). Although there was no difference in gesta-
tional glycaemia between the two arms, the study found that inter-
vention reduced the risk of the main secondary outcome of PTB
(adjusted RR (aRR) 0·43, 95% CI 0·22–0·82), particularly late pre-
termones (34þ0 to 36þ6 weeks’ gestation) andPTBassociatedwith
PPROM (aRR 0·21, 95% CI 0·06–0·69). Intervention also reduced
the incidence of PPROM itself (aRR 0·39, 95% CI 0·16–0·97)(16).
This provides the first clue as to the possible mechanisms by
which inositol may reduce PTB, although it is unclear if this effect
could also be attributed to the other components of the interven-
tion(25), including vitamins D(26), B6(27) and B12(28) and zinc(29).

A meta-analysis of six randomised controlled trials reported
that vitamin D supplementation alone could reduce the odds
of PTB (relative risk reduction 0·57, 95% CI 0·36–0·91)(30). This
is consistent with a later trial that identified and supplemented
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800 pregnant women with moderate-to-severe vitamin D defi-
ciency (<20 ng/mL) and showed a 40% reduction in the occur-
rence of PTB(31). It has been postulated that such effects could
be mediated through vitamin D’s role as a steroid hormone with
progesterone-like activity(32). Recent gene expression and net-
work analyses studies performed on peripheral blood of women
with vitamin D insufficiency compared with those with vitamin D
sufficiency at 10–18weeks of gestation further suggested that vita-
min D deficiency might dysregulate inflammatory and immune
response pathways in early pregnancy, thereby contributing to
pathobiology of PTB(33). However, evidence for the efficacy of
vitamins B12 and B6, and zinc supplementation in reducing
PTB is sparse or weak(25). While maternal B12 deficiency is asso-
ciated with an increased risk of PTB(28), there is no clinical trial
evidence of the effect of supplementation on this outcome prior
to the NiPPeR study. Similarly, a Cochrane systematic review did
not find good-quality evidence for a reduction in preterm birth
with vitamin B6 supplementation, and more studies are
required(27). The most recent Cochrane review (twenty-five
RCTs, n > 18 000 women) suggested little or negligible difference
in PTB following antenatal zinc supplementation(34), although an
earlier review (sixteen trials of 7637women) demonstrated a small
but significant 14% reduction in PTB comparedwith placebo, pre-
dominantly in women with low income(35). The contribution of
these micronutrients, aside from vitamin D, to PTB risk reduction
is currently uncertain, andmyo-inositol could have a role inmedi-
ating the reduced PTB finding in the NiPPeR trial given that similar
results were reported in previous myo-inositol trials.

Further evidence supporting a potential role of myo-inositol in
allowingpregnancies to continue to termcomes fromobservational
studies. In the longitudinal mother–offspring cohort study GUSTO
(GrowingUp in Singapore Towards healthyOutcomes)(36), placen-
tal inositol was quantified in naturally conceived pregnancies; even
over the short period covering term gestations from 37 to 42weeks,
placental inositol was significantly associated with gestational
age(37), with 0·1 (95%CI 0·03–0·17; p= 0·009) days’ longer gestation
with each standard deviation increase in inositol, adjusting for
maternal age, ethnicity, parity, pre-pregnancy BMI, neonatal sex,
tobacco smoke exposure,mode of delivery, timing of placental col-
lection after delivery, and gestational glycaemia (2 h glucose inmid-
gestation oral glucose tolerance test). Thus, it is tempting to specu-
late that a lower level of placental inositol might be associated with
spontaneous onset of labour and that a higher level of placental ino-
sitol might prolong gestation.

Given that PTB comprises a highly heterogeneous set of path-
ologies, it is important to establish the biological plausibility,
critical gestational windows of effect and mechanistic pathways
by which myo-inositol could reduce PTB risk. This will enable
targeting intervention to specific at-risk groups, timely com-
mencement of intervention and the conduct of suitably designed
clinical trials that can definitively determine myo-inositol’s effi-
cacy in preventing PTB in the coming years.

Key players in human parturition

Human labour is a complex, multifaceted physiological event
which requires a combination of mechanical, endocrine and

pro-inflammatory factors to act in concert within the maternal-
foetal tissues. Gene ontology and Kyoto Encyclopedia of
Genes and Genomes (KEGG) pathway enrichment analyses
have established that preterm labour is indeed associated with
immune response activation in several gestational tissues,
including the amniotic and chorionic membranes that surround
the foetus, and maternal decidua(38).

Eicosanoids and arachidonic acid

Eicosanoids are central to the onset and progress of labour, con-
tributing to cervical ripening, uterine contractions and mem-
brane rupture. Eicosanoids are bioactive lipids produced
through the oxidation of arachidonic acid (AA) or other long-
chained polyunsaturated fatty acids, which are enriched in pla-
cental tissue. AA, an omega-6 polyunsaturated fatty acid, is a key
precursor of several downstream eicosanoids, including prosta-
glandin, thromboxane, leukotrienes and lipoxins. Eicosanoid
synthesis occurs primarily through the release of AA from phos-
pholipids through the activity of the enzyme phospholipase A2

(PLA2) followed by activities of acyl-CoA synthetase (ACSL,
which activates AA)(39) and cyclo-oxygenase-2 (COX-2, which
mediates production of downstream eicosanoids, mainly prosta-
glandins and thromboxanes)(40–42).

Pro-inflammatory cytokines and NFκB

Pro-inflammatory cytokines such as interleukin (IL)-1β, IL-6 and
TNF-α are produced by resident leucocytes, infiltrating neutro-
phils and macrophages within the utero-placental environ-
ment(43–46), and are among the most important cytokines
associated with the spontaneous onset of labour. These pro-
inflammatory factors act through the NFκB signalling pathway,
which is involved in the positive potentiation of labour. Not only
is NFκB a prime mediator of pro-inflammatory factor action, but
by itself, NFκB also promotes the production of an enhanced
pro-inflammatory repertoire to further promote and propel
labour(47). Downstream targets of NFκB include labour-associ-
ated genes such as several cytokines, COX enzymes, PLA2 and
extracellular matrix remodelling enzymes(48). These pro-inflam-
matory and pro-labour signals then elicit secretion of more che-
mocytokines, eicosanoids (especially prostaglandins), and
matrix metalloproteases (MMPs) within the foetal membranes,
myometrium and cervix(49). Creation of such a microenviron-
ment promotes weakening of foetal membranes, ripening of
the cervix (partly by MMP-mediated degradation of the collagen
matrix) and increased myometrial contractility (partly through
changes in calcium flux and smoothmuscle actin activity), result-
ing in rupture of membranes, rhythmic myometrial contractions
and cervical dilatation(49,50).

Myo-inositol threshold – a regulator for onset of labour
and PTB risk

We hypothesise that there is a threshold of uteroplacental inosi-
tol belowwhich it is ‘permissive’ to labour onset. A physiological
decline in uteroplacental inositol content, in concert with a rising
pro-inflammatory environment in later gestation,may be permis-
sive to spontaneous membrane rupture and labour onset. Lower
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uteroplacental inositol or a premature or accelerated decline in
uteroplacental inositol levels might thus increase the risk of PTB,
which could be mitigated by maternal inositol supplementation,
hence reducing the risk of PPROM and PTB (Fig. 1). We further
hypothesise that the underlyingmolecular mechanism, whereby
higher placental inositol levels can reduce the risk of PPROMand
PTB, is through altering placental and amnio-chorionic mem-
brane lipid metabolism, eicosanoid production and secretion
of pro-inflammatory chemocytokines. These inositol-regulated
processes together could maintain the tensile strength of foetal
membranes, thereby preventing the untimely/premature spon-
taneous rupture of membranes, as well as suppressing paracrine
signals that promotemyometrial contractility, to reduce PTB risk.

Myo-inositol, fatty acids and eicosanoids

Current data suggest thatmyo-inositol could alter placental lipid
metabolism by affecting upstream pathways such as placental
fatty acid (FA) uptake from the maternal circulation and FA acti-
vation for lipid synthesis(51), and the samemay plausibly occur in
other uteroplacental tissues. However, the pathways affected
appear to be FA-specific with polyunsaturated, mono-unsatu-
rated and saturated FAs, each responding differently tomyo-ino-
sitol treatment in vitro(51). The FA specificity of different isoforms
of enzymes involved in both FA uptake and activation such as
acyl-CoA synthetase (ACSL) may thus allowmyo-inositol to have
multiple separate effects on placental lipid processing depend-
ing on FA type(51). Therefore, myo-inositol may selectively
modulate the uptake and activation of AA, the synthesis of AA
lipids and, thus, the availability of un-esterified free AA for the
generation of eicosanoids. Myo-inositol may also affect AA bio-
availability by regulating the release of AA from AA-containing
phospholipids by enzymes such as PLA2. This notion is plausible
given findings in GDM where placentae have a higher level of
PLA2 expression(52,53) and lower placental inositol content(54).

This leads us to postulate that, in uncomplicated pregnancy,
inositol may suppress eicosanoid production by decreasing the
bioavailability of un-esterified free AA through decreased AA
uptake, increases in AA-lipid synthesis and decreases in AA-lipid
catabolism, thus ensuring that, until the physiological uteropla-
cental inositol decline reaches a critical threshold, the uteropla-
cental environment is not permissive to labour onset and uterine
quiescence is maintained.

Myo-inositol, inflammation and matrix metalloproteases

Research supporting a role of inositol in regulating inflammation
has come mainly from the cancer field. For example, in a mouse
model of lung cancer, mice fed with amyo-inositol-enriched diet
showed a significant decrease in pulmonary IL-6 levels(55). It has
been reported that inositol hexaphosphate (phytic acid) may
limit inflammatory events in the colonic epithelium and prevent
development of colon carcinomas by further modulating the
synthesis and secretion of prostaglandins, leukotrienes and
pro-inflammatory cytokines(56). Constitutive activation of NFκB
also seems to be inhibited by inositol hexaphosphate, especially
in the cancer setting. Specifically, myo-inositol deficiency in
young grass carps has been shown to increase levels of the
p65 subunit of NFκB, suggestive of increased NFκB pathway

activation(57). As mentioned earlier, these pro-inflammatory che-
mocytokines and prostaglandins can also amplify each other in a
feed-forward loop and further induce production of several
MMPs within foetal membranes, cervix and myometrium, which
are involved in extracellular matrix degradation thus resulting in
membrane rupture, cervical ripening and dilatation(49). There are
also reports of inositol hexaphosphate reducing the expression
of several MMPs in colon cancer epithelial cells when induced
with IL-1β, pointing to a possible role for inositol in also modu-
lating MMPs and subsequent collagen matrix degradation(58).
This suggests that inositol might also inhibit MMP activity, which
is required for spontaneous foetal membrane rupture.

Such postulated immunomodulatory roles of myo-inositol
parallel those reported with another compound, alpha-lipoic
acid (ALA), which has also shown effects in reducing the risk
of PTB. However, unlike themyo-inositol supplementation trials
in pre-symptomatic women, studies of ALA have mainly focused
on pregnant women who had already manifested symptoms of
threatened preterm labour. ALA has immunomodulating activity
through regulation of both pro- and anti-inflammatory path-
ways(59,60). An RCT inwomen after primary tocolysis showed that
vaginal ALA treatment significantly increased the production of
cervical anti-inflammatory cytokines associated with stabilisa-
tion of cervical length(61), whilst other studies reported reduction
in symptoms of preterm labour such as pelvic pain and uterine
contractions(60,62). It has even been suggested that ALA andmyo-
inositol may have synergistic effects as demonstrated in the treat-
ment of other conditions such as polycystic ovary syndrome in
women(63,64) and diabetic neuropathy in rats(65). It remains to be
seen if such synergistic effects could also be applicable to pre-
term labour.

Role of the foetoplacental unit in labour onset and
progress

The foetoplacental unit in part dictates the timing of labour
onset through a coordinated series of endocrine and paracrine
signalling, and positive potentiation loops, involving the foetal
hypothalamic–pituitary–adrenal–placental axis, and themyome-
trium(66). The role of foetal corticotropin-releasing hormone sig-
nalling, withdrawal of the suppressive action of progesterone on
myometrial contractility and maternal oxytocin secretion in the
neuro-myometrial loop, working in concert with eicosanoids
and inflammation to influence labour onset, have all been
described over the last few decades.

Nowwe also postulate that placental and foetal production of
inositol might also contribute to determination of timing of
labour onset and labour progress. The contribution of endog-
enous placental synthesis of myo-inositol appears important,
with evidence that placental expression of IMPA1 (enzyme that
synthesises myo-inositol) is strongly associated with placental
inositol content(54). Moreover, foetal tissues, including lungs, kid-
neys, liver, skeletal muscle and central nervous system, are
enriched with inositol, with many expressing enzymes capable
of inositol synthesis(20). Studies have reported a decline in foetal
circulating inositol concentration with advancing gestation, with
125 μM inositol in umbilical cord blood at mid-gestation falling to
86 μM inositol in cord blood at term(67,68). Furthermore, since the
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concentrations of inositol both within the foetal circulation
(∼86 μM) and amniotic fluid (∼80 μM) at term are higher than
correspondingmaternal circulation (∼25 μM)(69,70), it is likely that
the foetoplacental unit makes a larger contribution to the general
uteroplacental inositol levels than the mother. However, factors
that regulate foetal and placental inositol synthesis and metabo-
lism are not yet understood, but will be important to establish in
order to fully elucidate inositol’s role in human parturition.

Uteroplacental myo-inositol and parturition

It remains to be determinedwhether a decline to a critical thresh-
old of uteroplacentalmyo-inositol acts as a direct trigger for onset
of spontaneous labour or acts to release suppression of the trig-
gers of labour, or if themyo-inositol decline merely acts to create
a general permissive environment that promotes labour onset
and progress. It is likely to be through a combination of different
pathways with myo-inositol working at multiple levels, contrib-
uting to determination of timing of labour onset as well as regu-
lating the labour process itself.

We firstly hypothesise that higher placental inositol content
could restrain the onset of labour by suppressing placental
eicosanoid synthesis and production by reducing AA bioavail-
ability for eicosanoid synthesis or by reducing the activity of
enzymes involved in eicosanoid synthesis (Fig. 2).
Additionally, inositol could shift AA metabolism towards the
production of anti-inflammatory rather than pro-inflammatory
eicosanoids, hence regulating the overall balance of pro- and

anti-inflammatory factors to suppress the premature onset of
labour. Secondly, we hypothesise that inositol might dampen
the pro-inflammatory environment by inhibiting the secretion
of chemocytokines within the uteroplacental compartment, just
as observed in cancer studies, together with inhibiting the acti-
vation of the NFκB pathway that is responsible for downstream
induction of COX-2-mediated eicosanoid synthesis and other
pro-labour entities. As a result, there is an overall suppression
of the pro-inflammatory state within the uteroplacental envi-
ronment (Fig. 2).

We propose that higher uteroplacental inositol levels and
diminution in these events could be promoted by maternal ino-
sitol supplementation. Although endogenous foetoplacental
inositol are postulated to be major contributors to the prevailing
level of uteroplacental inositol, we believe that maternal supple-
mentation could still make an appreciable contribution to utero-
placental and amnio-chorionic membrane inositol content. If
so, maternal myo-inositol supplementation may act to delay
the rupture of membranes and onset of labour and reduce
PPROM and PTB risk.

To verify these hypotheses in the laboratory setting, levels of
myo-inositol in uteroplacental tissues and amnio-chorionic
membranes, both in ex vivo frozen biopsies (comparing tissues
from myo-inositol supplemented and unsupplemented women)
and in vitro explant cultures (treated with varying doses ofmyo-
inositol), could be quantified and associated with different AA-
containing lipids and eicosanoids. This could be coupled with
measurements of expression changes in the enzymes and lipids

Gestational Age

U
te

ro
pl

ac
en

ta
l i

no
si

to
l

Preterm

Normal

Strength of pro-inflammatory 
environment

Post-term

Pe
rm

is
si

ve
 f

or
 la

bo
ur

 o
ns

et

Inositol 
threshold

Pr
oh

ib
iti

ve
 to

 la
bo

ur
 o

ns
et

Second half of Gestation

Likely time of 
delivery for 

preterm 
trajectory

Likely time 
of delivery 
for normal 
trajectory

Likely time 
of delivery 

for post-term 
trajectory

Inositol 
supplement

With inositol
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involved in eicosanoid production, levels of pro-inflammatory
and anti-inflammatory chemocytokines, and subsequent activa-
tion of the NFκB pathway. Furthermore, the combined effect of
these myo-inositol-associated changes on the overall tensile
strength of amnio-chorionic membranes could be measured
and the paracrine effects on myometrial contractility examined.
Such studies will be crucial in increasing our mechanistic under-
standing of inositol’s possible role in the labour process and
confirming whether maternalmyo-inositol supplementation acts
through these mechanisms to reduce PPROM and PTB.

Conclusion

Currently in standard obstetric practice, there are no clinically
efficacious interventions that can safely regulate uteroplacental

inflammatory processes and lipid/eicosanoid metabolism to
inhibit or delay the onset of PTB in the general obstetric popu-
lation. Thus, identifying such candidates remains a research pri-
ority. Multiple studies have reported myo-inositol as a safe
compound with no apparent side effects when used up to a dos-
age of 4 g/d throughout pregnancy. Additionally,myo-inositol is
easy to administer as an oral supplement, with high compliance
reported. Nevertheless, potential adverse effects ofmyo-inositol
supplementation, in particular on rarer pregnancy outcomes,
which present studies are underpowered to assess adequately,
need to be studied in more detail. This will ensure a favourable
risk-to-benefit ratio as well as cost-effectiveness, before any
widespread supplementation can be recommended. Myo-
inositol’s potential use as a mainstream clinical intervention
for prophylaxis against PPROM and PTB could have a significant
impact should large clinical trials demonstrate efficacy.

Fig. 2. Hypothetical mechanism of inositol in inhibiting premature onset of labour and lowering preterm birth risk. We hypothesise firstly that high inositol alters the lipid
metabolism within the phospholipid membranes by suppressing the release and activation of AA from membrane phospholipids by inhibiting the enzymes PLA2 and
ACSL. Secondly, high inositol levels inhibit the synthesis and secretion of pro-inflammatory chemocytokines, and activation of the NFκB pathway, which further reduces
the production of COX-2 mediated eicosanoid synthesis, thereby resulting in an overall suppression of the pro-inflammatory environment responsible for rupture of
membranes and onset of labour, and hence, reduce the risk of preterm prelabour rupture of membranes (PPROM) and preterm birth (PTB). AA, arachidonic acid;
PLA2, phospholipase A2; ACSL, acyl-CoA synthetase; COX-2, cyclooxygenase-2
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However, uncovering the biological mechanisms and under-
standing how inositol could play a key role in delaying the spon-
taneous onset of labour in PTB pathologies will enable us to
more precisely target critical time windows (preconception or
during specific gestational periods) and relevant populations
for maternal myo-inositol supplementation in new randomised
controlled trials designed specifically to definitively address
the clinical efficacy and safety of myo-inositol prophylaxis
against PPROM and PTB.
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