GENERAL ARTICLES

Ref: Ro Med J. 2023;71(1)
DOI: 10.37897/RMJ.2024.1.6

Therapeutic potential of inositol to PCOS:
An overview of administration, efficacy,
and potential applications

Astrit M. Gashi

Department of Obstetrics and Gynecology, University Clinical Centre of Kosovo, Faculty of Medicine, University of Pristine,
Kosovo

ABSTRACT

Inositol, a group of naturally occurring sugar alcohols, has gained attention for the diverse physiological roles and therapeu-
tic potential. This comprehensive overview examines the administration, efficacy, and potential applications of inositol in
various medical contexts. Myo-inositol and D-chiro inositol are the two types of inositol covered in this review, exploring
their mechanisms of action and biochemical pathways. Discussions on the administration methods, including supplements
and dietary sources, provide insights into optimizing therapeutic outcomes. The review also explores the available data on
the effectiveness of inositol in treating diseases like mental health disorders, metabolic disorders, and polycystic ovarian
syndrome (PCOS). Furthermore, potential reproductive medicine, neurology, and other areas of applications are explored.
This overview provides a comprehensive snapshot of the evolving landscape of inositol research, emphasizing its promising
role in various therapeutic interventions and prompting further exploration of its multifaceted benefits.
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INTRODUCTION

Inositol, a fundamental sugar alcohol, has gar-
nered substantial attention for its diverse physiologi-
cal roles and potential therapeutic applications [1]. It
is frequently referred to as a component of the vita-
min B-complex, despite the fact that it is not strictly a
vitamin, because the body can synthesize it. Inositol
comes in numerous forms, the most well-studied of
which are myo-inositol and D-chiro-inositol [2]. This
comprehensive exploration aims to unravel the mul-
tifaceted nature of inositol by delving into its physio-
logical roles, utilization, and the evolving landscape
of research on its efficacy [3].

Physiological roles of inositol

As a vital constituent of cell membranes, inositol
contributes significantly to the structural integrity
and fluidity of lipid bilayers [4].

Inositol's derivatives, particularly inositol phos-
phates, actively participate in intricate cellular signa-

ling processes, playing pivotal roles in signal trans-
mission within cells [4].

Inositol is a precursor to inositol triphosphate
(IP3), which is involved in releasing calcium from in-
tracellular stores, an essential step in neurotransmit-
ter signaling [4].

Myo-inositol has been studied for its potential role
in insulin signaling, and some research suggests that
it may positively impact insulin sensitivity [5].

Inositol, notably myo-inositol, are important in
oocyte maturation and have been investigated for
potential advantages in disorders such as polycystic
ovarian syndrome (PCOS), [5].

Use of inositol

Supplements: Inositol is use as a dietary supple-
ment, typically in the form of myo-inositol or a mix of
myo-inositol and D-chiro inositol.

Additionally, inositol can be found in a variety of
foods, including fruits, beans, nuts, and grains. How-
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ever, the amounts obtained through a typical diet
may be relatively small, prompting interest in sup-
plementation [6].

Efficacy

Myo-inositol has been investigated for its effec-
tiveness in enhancing ovarian function, insulin sensi-
tivity, and hormonal balance in women with Polycys-
tic Ovary Syndrome, more often in combination with
D-chiro inositol [6].

Mood Disorders: Some research has investigated
the potential significance of inositol in the treatment
of mood disorders, including depression and anxiety.
It is thought to influence neurotransmitter signaling
pathways in the brain [7].

Metabolic and Neurological Disorders: Research
on the potential advantages of inositol in neurological
disorders including epilepsy and neurodegenerative
ailments as well as metabolic disorders like metabolic
syndrome and type 2 diabetes is still ongoing [8].

This overview aims to provide a comprehensive
understanding of inositol's physiological significance,
its utilization through supplements or dietary sourc-
es, and evolving scientific insights into its efficacy
across various health domains, particularly in the re-
productive health area.

INOSITOLS AND OVARIES

Inositol, particularly myo-inositol and D-chiro in-
ositol, have been studied for their potential impact
on ovarian function, particularly in the context of
polycystic ovarian syndrome.

Polycystic Ovarian Syndrome (PCOS)

Polycystic Ovarian Syndrome is an endocrine dis-
order characterized by irregular menstrual periods,
elevated androgen levels (male hormones), and the
presence of ovarian cysts.

Inositol is involved in insulin signaling pathways
and some individuals with PCOS exhibit insulin resist-
ance. Myo-inositol, in particular, has been investigated
for its potential role in improving insulin sensitivity.

According to research, inositol may improve ovar-
ian function, leading to regular ovulation in women
with polycystic ovarian syndrome.

Inositol supplementation, frequently a mix of my-
oinositol and D-chiro inositol, has been investigated
for its potential to restore hormonal balance, particu-
larly the regulation of luteinizing hormone (LH), and
follicle-stimulating hormone (FSH) [1].

Oocyte maturation

The role of Myo-inositol is implicated in oocyte
maturation, a critical process for successful reproduc-
tion. It is involved in the regulation of various cellular
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functions, including those related to egg development
and quality. The myo-inositol supplementation may
contribute to improved egg quality, which is particu-
larly relevant for women undergoing assisted repro-
ductive technologies (ART) [9].

Fertility and reproductive health

Inositol, especially Myo-inositol, have been associ-
ated with improved menstrual regularity in women
with PCOS, potentially enhancing overall fertility.
Also, inositol supplementation is being explored as a
complementary approach in fertility treatments,
with some studies investigating its role in enhancing
the success of ART procedures [9].

Dosage and formulations

Research often focuses on the joint usage of myo-
inositol and D-chiro inositol on specific ratios, as this
combination is believed to mimic the physiological
inositol ratio found in the ovaries. The optimal dos-
age of inositol for ovarian health may vary, and
healthcare providers often tailor recommendations
based on individual needs and responses [10,11].

It's crucial to note that while some research shows
favorable outcomes, the field of inositol research
concerning ovaries is continually evolving. Individu-
als considering inositol supplementation for repro-
ductive health or PCOS should consult with health-
care professionals for personalized advice, especially
if they are pregnant, breastfeeding, or have underly-
ing health conditions.

INOSITOL AND POLYCYSTIC OVARIAN SYNDROME

Polycystic ovarian syndrome is an endocrine con-
dition that affects women during their period of re-
production [12]. The main characteristics of PCOS in-
clude:

Ovulatory dysfunction: Women with PCOS fre-
quently have irregular menstrual cycles or amenor-
rhea (lack of menstrual periods). Ovulation may be
infrequent or absent, leading to difficulties in con-
ceiving for those trying to become pregnant.

Hyperandrogenism: Increase in blood level of
androgens (male hormones) like testosterone may be
present in individuals with PCOS. This can manifest
with symptoms like hirsutism (excessive hair
growth), acne and male pattern hair loss.

Polycystic ovarian: The ovaries may be enlarged
and contain numerous small follicles, giving them a
“polycystic” appearance on ultrasound. Despite the
name, not all individuals with PCOS have ovarian
cysts, and only the presence of many cysts is insuffi-
cient for diagnosis.

In addition to these main characteristics, PCOS is
frequently accompanied by a variety of metabolic
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problems, such as insulin resistance, which can raise
the risk of type 2 diabetes and cardiovascular dis-
ease. Other associated symptoms may include weight
gain, difficulties in weight management, and skin
changes.

The specific aetiology of polycystic ovarian syn-
drome is unknown, however, it is likely due to a mix
of hereditary and environmental factors. Insulin re-
sistance and hormonal abnormalities, such as high
insulin and androgen levels, are common in women
with polycystic ovarian syndrome.

PCOS is a syndrome, meaning it presents as a col-
lection of symptoms that can vary widely among af-
fected individuals. The diagnosis is typically made
based on clinical and laboratory findings, and health-
care providers may use criteria established by organ-
izations such as the Rotterdam criteria that demand
the presence of at least two out of three key features
(ovulatory dysfunction, hyperandrogenism, and pol-
ycystic ovaries) for diagnosis.

Management of PCOS often involves addressing
specific symptoms and may include lifestyle modifi-
cations, hormonal treatments to regulate menstrual
cycles, and interventions to manage associated con-
ditions such as insulin resistance. Women with PCOS
should collaborate with their healthcare profession-
als to create a personalized treatment strategy based
on their individual symptoms and health needs [13].

Inositol, particularly myoinositol and D-chiro ino-
sitol, has been investigated for its potential therapeu-
tic effects in managing PCOS symptoms. Women with
PCOS frequently exhibit insulin resistance, which
contributes to hormonal abnormalities and ovarian
dysfunction. Myo-inositol has been investigated for
its potential to increase insulin sensitivity. It may en-
hance the cellular insulin response, thereby helping
to regulate blood sugar levels [14].

Also, Myo-inositol regulates menstrual cycles or
ovulatory function. Inositol, generally in the form of
myoinositol and D-chiro inositol, can restore the
equilibrium between luteinizing hormone (LH) and
follicle-stimulating hormone (FSH), which is fre-
quently disrupted in PCOS. Inositol may influence
follicular development and quality, potentially im-
proving the chances of successful ovulation. Also,
inositol contributes to a reduction in the number and
size of ovarian cysts.

By addressing insulin resistance and hormonal
imbalances, inositol may contribute to improved
menstrual regularity and increased fertility in indi-
viduals with PCOS. Inositol supplementation has
been explored as a complementary approach in fer-
tility treatments, with some studies investigating its
role in enhancing the success of assisted reproduc-
tive technologies [14].
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THERAPEUTIC POTENTIAL OF INOSITOL

There is still no clear consensus on inositol dosage
or which inositol isoform is more effective in treating
symptoms and metabolic profiles in PCOS.

D-chiro-inositol 1,200 mg once daily for eight
weeks in overweight and obese women with PCOS
improved ovulatory function, reduced testosterone
levels, decreased insulin resistance, improved meta-
bolic parameters, and reduced systolic and diastolic
blood pressure and triglyceride levels [15].

In overweight women with PCOS, Myo-inositol 2g
daily combined with folic acid produces insulin sen-
sitizers equivalent to metformin [16].

In PCOS women, combining Myo-inositol 4 g daily
with D-chiro-inositol 1 g daily resulted in a drop in
circulating androgen levels, LH, and the LH/FSH ra-
tio, as well as an increase in SHBG [15].

Inositol, when used within recommended dosag-
es, has shown good safety profiles and is generally
well-tolerated. This makes it a favorable option for
individuals with PCOS seeking adjunctive treatments
for reproductive health.

Many other comparative studies have been done
between these two inositol isoforms, but there is still
no standardized dosage, so further research is re-
quired that will contribute to this issue.

NEW PERSPECTIVES IN MANAGEMENT OF PCOS WITH
INOSITOL

The exploration of inositol in the context of poly-
cystic ovarian syndrome has introduced novel per-
spectives and potential therapeutic avenues [17].

Insulin resistance is a typical characteristic of
PCOS, contributing to hormonal imbalances and met-
abolic disturbances. Inositol, particularly myo-inosi-
tol, has emerged as a potential insulin sensitizer.
Studies suggest that it may improve cellular insulin
response, addressing insulin resistance and its asso-
ciated effects on hormonal regulation [18].

Both myoinositol and D-chiro inositol are crucial
inositol iso-forms found in the ovaries, and their bal-
ance is thought to be essential for normal ovarian
function. Recent research has focused on under-
standing the physiological inositol ratio in the ova-
ries. Some formulations combine myoinositol and
D-chiro inositol in specific ratios to mimic this physi-
ological balance, potentially enhancing therapeutic
outcomes [19].

Hormonal imbalances, including elevated lutein-
izing hormone and disrupted follicle-stimulating
hormone ratios, are common in polycystic ovarian
syndrome. The forms of inositol, especially in combi-
nation, have been studied for their potential to re-
store a more balanced LH/FSH ratio, addressing one
of the hormonal challenges in PCOS [20].
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Irregular ovulation or anovulation is a hallmark
of PCOS, contributing to fertility challenges. Inositol,
particularly myo-inositol, has been investigated for
their role in promoting regular ovulatory cycles. This
could have an impact on increasing fertility and re-
productive outcomes in women with polycystic ova-
ry syndrome.

Polycystic ovary syndrome is a heterogeneous dis-
order with varying symptoms and presentations. Ino-
sitol supplementation allows for a more personalized
approach to PCOS treatment. Healthcare providers can
consider individual needs and responses when recom-
mending specific formulations and dosages of inositol.

Lifestyle modifications, including diet and exer-
cise, are key components in managing PCOS. Inositol
can complement lifestyle interventions, offering a
multifaceted approach to address both metabolic
and hormonal aspects of PCOS management [21,22].

In a general overview, the evolving research on
inositol in the context of PCOS brings forth new per-
spectives on its potential as a therapeutic agent. The
focus on insulin sensitization, inositol ratios, impact
on hormonal balance, and individualized treatment
approaches underscores the dynamic nature of inosi-
tol research and its implications for improving the
management of PCOS. As the field continues to ad-
vance, further insights into the intricate mechanisms

REFERENCES

1. GreffD,Juhdsz AE, Vancsa S, Véaradi A, Sipos Z, Szinte J, et al. Inositol
is an effective and safe treatment in polycystic ovary syndrome: a
systematic review and meta-analysis of randomized controlled
trials. Reprod Biol Endocrinol. 2023 Jan 26;21(1):10. doi: 10.1186/
$12958-023-01055-z. PMID: 36703143; PMCID: PMC9878965.

2. Kiani AK, Paolacci S, Calogero AE, Cannarella R, Di Renzo GC, Gerli
S, et al. From Myo-inositol to D-chiro-inositol molecular pathways.
Eur Rev Med Pharmacol Sci. 2021 Mar;25(5):2390-2402. doi:
10.26355/eurrev_202103_25279. PMID: 33755975.

3. Croze ML, Soulage CO. Potential role and therapeutic interests of
myo-inositol in metabolic diseases. Biochimie. 2013 Oct;95(10):1811-
27. doi: 10.1016/j.biochi.2013.05.011. Epub 2013 Jun 10. PMID:
23764390.

4. Bizzarri M, Fuso A, Dinicola S, Cucina A, Bevilacqua A. Pharmacody-
namics and pharmacokinetics of inositol(s) in health and disease.
Expert Opin Drug Metab Toxicol. 2016 Oct;12(10):1181-96. doi:
10.1080/17425255.2016.1206887. Epub 2016 Jul 14. PMID:
27351907.

5. Fruzzetti F, Perini D, Russo M, Bucci F, Gadducci A. Comparison of
two insulin sensitizers, metformin and myo-inositol, in women
with polycystic ovary syndrome (PCOS). Gynecol Endocrinol. 2017
Jan;33(1):39-42. doi: 10.1080/09513590.2016.1236078. Epub
2016 Nov 3. PMID: 27808588.

6. Gateva A, Unfer V, Kamenov Z. The use of inositol(s) isomers in the
management of polycystic ovary syndrome: a comprehensive review.
Gynecol Endocrinol. 2018 Jul;34(7):545-550. doi: 10.1080/ 09513590.
2017.1421632. Epub 2018 Jan 8. PMID: 29309199.

7. Hoepner CT, Mclntyre RS, Papakostas Gl. Impact of Supplementation
and Nutritional Interventions on Pathogenic Processes of Mood
Disorders: A Review of the Evidence. Nutrients. 2021 Feb 26;13(3):767.
doi: 10.3390/nu13030767. PMID: 33652997; PMCID: PMC7996954.

39

of inositol action in PCOS may pave the way for more
targeted and effective treatment strategies.

CONCLUSIONS

In conclusion, the accumulating evidence sug-
gests that the forms of inositol hold promise in the
management of PCOS, infertility, and reproductive
health. The multifaceted effects on insulin sensitivity,
hormonal balance, and ovarian function underscore
the potential of forms of inositol as valuable addi-
tions to the therapeutic range for women with PCOS
looking to increase their fertility and reproductive
outcomes. However, individual responses may vary,
and further research is warranted to refine treat-
ment protocols and understand the long-term effects
of inositol supplementation in this context. However,
women should consult with healthcare professionals
for personalized advice based on their specific health
needs and circumstances.

Informed consent: N/A

Ethics approval: This study is a literature review. An
institutional ethics board approval was not necessary.

Disclosure of interests: The author declares that they
have no financial and conflict of interest.

8. Wang C, Chang Y, Zhu J, Ma R, Li G. Dual Role of Inositol-requiring
Enzyme 1a-X-box Binding protein 1 Signaling in Neurodegenerative
Diseases. Neuroscience. 2022 Nov 21;505:157-170. doi: 10.1016/j.
neuroscience.2022.10.014. Epub 2022 Oct 22. PMID: 36280023.

9. Yeste M, Jones C, Amdani SN, Coward K. Oocyte Activation and
Fertilisation: Crucial Contributors from the Sperm and Oocyte.
Results Probl Cell Differ. 2017;59:213-239. doi: 10.1007/978-3-319-
44820-6_8. PMID: 28247051.

10. Roseff S, Montenegro M. Inositol Treatment for PCOS Should Be
Science-Based and Not Arbitrary. Int J Endocrinol. 2020 Mar
27;2020:6461254. doi: 10.1155/2020/6461254. PMID: 32308679;
PMCID: PMC7140126.

11. NordioM, BascianiS, CamajaniE.The40:1myo-inositol/D-chiro-inositol
plasma ratio is able to restore ovulation in PCOS patients: comparison
with other ratios. Eur Rev Med Pharmacol Sci. 2019 Jun;23(12):5512-
5521. doi: 10.26355/eurrev_201906_18223. PMID: 31298405.

12.Escobar-Morreale HF. Polycystic ovary syndrome: definition, aetiol-
ogy, diagnosis and treatment. Nat Rev Endocrinol. 2018 May;
14(5):270-284. doi: 10.1038/nrendo.2018.24. Epub 2018 Mar 23.
PMID: 29569621.

13.Hoeger KM, Dokras A, Piltonen T. Update on PCOS: Consequences,
Challenges, and Guiding Treatment. J Clin Endocrinol Metab. 2021
Mar 8;106(3):e1071-e1083. doi: 10.1210/clinem/dgaa839. PMID:
33211867.

14. Regidor PA, Schindler AE, Lesoine B, Druckman R. Management of
women with PCOS using myo-inositol and folic acid. New clinical data
and review of the literature. Horm Mol Biol Clin Investig. 2018 Mar
2;34(2):/i/hmbci.2018.34.issue-2/hmbci-2017-0067/hmbci-2017-
0067.xml. doi: 10.1515/hmbci-2017-0067. PMID: 29498933.

15.Lagana AS, Barbaro L, Pizzo A. Evaluation of ovarian function and
metabolic factors in women affected by polycystic ovary syndrome
after treatment with D-Chiro-Inositol. Arch Gynecol Obstet. 2015


https://doi.org/10.1186/s12958-023-01055-z
https://doi.org/10.1186/s12958-023-01055-z
https://doi.org/10.26355/eurrev_202103_25279
https://doi.org/10.1016/j.biochi.2013.05.011
https://doi.org/10.1080/17425255.2016.1206887
https://doi.org/10.1080/09513590.2016.1236078
https://doi.org/10.1080/09513590.2017.1421632
https://doi.org/10.1080/09513590.2017.1421632
https://doi.org/10.3390/nu13030767
https://doi.org/10.1016/j.neuroscience.2022.10.014
https://doi.org/10.1016/j.neuroscience.2022.10.014
https://doi.org/10.1007/978-3-319-44820-6_8
https://doi.org/10.1007/978-3-319-44820-6_8
https://doi.org/10.1155/2020/6461254
https://doi.org/10.26355/eurrev_201906_18223
https://doi.org/10.1038/nrendo.2018.24
https://doi.org/10.1210/clinem/dgaa839
https://doi.org/10.1515/hmbci-2017-0067

40

May;291(5):1181-6. doi: 10.1007/s00404-014-3552-6. Epub 2014
Nov 22. PMID: 25416201.

16.Gullo G, Carlomagno G, Unfer V, D'Anna R. Myo-inositol: from
induction of ovulation to menopausal disorder management.
Minerva Ginecol. 2015 Oct;67(5):485-6. PMID: 26491827.

17. Unfer V, Dinicola S, Russo M. A PCOS Paradox: Does Inositol Therapy
Find a Rationale in All the Different Phenotypes? Int J Mol Sci. 2023
Mar 25;24(7):6213. doi: 10.3390/ijms24076213. PMID: 37047186;
PMCID: PMC10094056.

18.Zhao H, Xing C, Zhang J, He B. Comparative efficacy of oral insulin
sensitizers metformin, thiazolidinediones, inositol, and berberine
in improving endocrine and metabolic profiles in women with
PCOS: a network meta-analysis. Reprod Health. 2021 Aug 18;18(1):
171. doi: 10.1186/s12978-021-01207-7. PMID: 34407851; PMCID:
PM(C8371888.

19.Nestler JE, Unfer V. Reflections on inositol(s) for PCOS therapy:
steps toward success. Gynecol Endocrinol. 2015 Jul;31(7):501-5.

Romanian MebicAL JournAL — VoLume 71, Noll, 2024

doi: 10.3109/09513590.2015.1054802. Epub 2015 Jul 15. PMID:
26177098.

20.Akad M, Socolov D, Akad F, Covali R, Crauciuc E, Stan C, et al.
Treatments in Patients with Polycystic Ovary Syndrome and Effects on
Kisspeptin Serum Levels. Maedica (Bucur). 2022 Dec;17(4):799-804.
doi: 10.26574/maedica.2022.17.4.799. PMID: 36818240; PMCID:
PMC9923052.

21.Cianci A, Vitale SG. D-Chiro-inositol and PCOS: between myth and
reality. The never-ending story. IntJ Food Sci Nutr. 2022 Aug;73(5):565-
570. doi: 10.1080/09637486.2022.2029830. Epub 2022 Jan 20.
PMID: 35057707.

22.Alesi S, Ee C, Moran U, Rao V, Mousa A. Nutritional Supplements and
Complementary Therapies in Polycystic Ovary Syndrome. Adv Nutr.
2022 Aug 1;13(4):1243-1266. doi: 10.1093/advances/nmab141.
PMID: 34970669; PMCID: PMC9340985.


https://doi.org/10.1007/s00404-014-3552-6
https://doi.org/10.3390/ijms24076213
https://doi.org/10.1186/s12978-021-01207-7
https://doi.org/10.3109/09513590.2015.1054802
https://doi.org/10.26574/maedica.2022.17.4.799
https://doi.org/10.1080/09637486.2022.2029830
https://doi.org/10.1093/advances/nmab141

