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“Myo-Inositol Safety in Pregnancy: From Preimplantation Development to 

Newborn Animals” Nilay Kuşcu,  Mariano Bizzarri,  and Arturo Bevilacqua  

 

 

Abstract 

Myo-inositol (myo-Ins) has a physiological role in mammalian 

gametogenesis and embryonic development and a positive clinical impact on 

human medically assisted reproduction. We have previously shown that 

mouse embryo exposure to myo-Ins through preimplantation development in 

vitro increases proliferation activity and blastocyst production, representing 

an improvement in culture conditions. We have herein investigated 

biochemical mechanisms elicited by myo-Ins in preimplantation embryos 

and evaluated myo-Ins effects on postimplantation/postnatal development. 

To this end naturally fertilized embryos were cultured in vitro to blastocyst 

in the presence or absence of myo-Ins and analyzed for activation of the 

PKB/Akt pathway, known to modulate proliferation/survival cellular 

processes. In parallel, blastocyst-stage embryos were transferred into 

pseudopregnant females and allowed to develop to term and until weaning. 

Results obtained provide evidence that myo-Ins induces cellular pathways 
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involving Akt and show that (a) exposure of preimplantation embryos to 

myo-Ins increases the number of blastocysts available for uterine transfer 

and of delivered animals and (b) the developmental patterns of mice 

obtained from embryos cultured in the presence or absence of myo-Ins, up to 

three weeks of age, overlap. These data further identify myo-Ins as a 

possibly important supplement for human preimplantation embryo culture in 

assisted reproduction technology. 

 

European Review for medical and Pharmacological Sciences, 2011; 15.  

“Effects of Myo-Inositol Supplementation on oocyte’s quality in PCOS 

Patients: a double blind trial.”  Ciotta, Stracquadanio, Pagano, et al.  

Polycystic ovary syndrome affects 5-10% of women during reproductive 

years and may be considered the most common endocrine disorder affecting 

women’s inability to conceive.  This complex set of imbalances involves sex 

hormone levels and insulin sensitivity.  Poor development of oocytes – 

immature eggs – results.  Myo-inositol against folic acid only outcomes, 

demonstrated conclusively that oocyte development, growth and maturation 

were improved.  This resulted in more transferred embryos than the control – 

folic acid – group.  Myo-inositol levels were directly related to health and 

maturation of oocytes.  This relates to the insulin-sensitizing effect of myo-

inositol, resulting in greater transfer to nutrients into the cells. 

 

Gynecological Endocrinology  Volume 23, 2007 Issue 12.  “Myo-inositol in 

patients with polycystic ovary syndrome:  A novel method for ovulation 

induction”.  Papaleo, Unfer, Baillargeon, et al.  This syndrome is 

characterized by lack of ovulation, sometimes lack of menstrual period, 

raised androgen hormone levels, and, 30-40% of these women have 

impaired glucose tolerance, insulin resistance, and impaired insulin signaling 

pathway.  Common rug therapy has risks including multiple pregnancies and 

ovarian hyperstimulation syndrome.  Insulin receptor activity is thought to 

be greatly improved by myo-inositol which would restore insulin-receptor 

activity, restoring normal ovulatory function.  Accordingly, 25 women with 

PCOS were in a study, receiving Myo-inositol and folic acid, twice daily for 

six months, while being monitored with ultrasound scan and hormone level 

measurements.  22 women restored at least one normal menstrual cycle, 

while 18 of those maintained normal ovulatory activity during a follow up 

period.  “Conclusion.  Myo-inositol is a simple and safe treatment that is 

capable of restoring spontaneous ovarian activity and consequently fertility.  

 



S/F #2: Contains FOLATE, a key ingredient in 
prenatal vitamins for early fetal development *  
 
Food and Nutrition Bulletin, June 22, 2008.  “Effect of Vitamin B12 and 

Folate Deficiency on Brain Development in Children.”  Maureen M. Black.  

Here, the author discusses impacts of folate and B12 deficiency from 

conception to childhood, which impairs spine and brain development, 

leading to myelin sheath defects, inflammation, cognitive defects, depression 

and social retardation issues. 

 

Scandinavian Journal of Nutrition, 46:3 148-150.  2002  “Folate and human 

development”. E. Massaro & J. Rogers.  This reviews Massaro and Rogers’ 

comprehensive, at that time, book on the critical, required roles of folates in 

normal development.  Included are deficiency states, e.g., neural tube defects 

like spina bifida, and homocysteine dysregulation leading to blocked 

arteries, directly linked to folate deficiency.  Gestation deficiency is well 

covered.   

 

Journal of Autism and Developmental Disorders, July 2008, Vol. 38, Issue 

6, pp 1170-1177.  “Brief Report:  Autistic Symptoms, Developmental 

Regression, Mental Retardation, Epilepsy, and Dyskinesias in CNS Folate 

Deficiency”.   

 

Moretti, Peters, del Guadio, et al.  This study is an example of the effects of 

CNS -  Central Nervous System - folic acid deficiency in seven children.  

While overtly extreme, perhaps, this is real, and worth noting that less severe 

deficiency states will exhibit subtle variations of these presented 

observations.  They are:  “psychomotor retardation, regression, cognitive 

delay, and dyskinesia;  six had seizures; four demonstrated neurological 

abnormalities in the neonatal period.  Two subjects had profound 

abnormalities that precluded formal behavioral testing.  Five subject 

received ADOS and ADI-R testing and met diagnostic criteria for autism or 

autism spectrum disorders.  They exhibited difficulties with transitions, 

insistence on sameness, unusual sensory interests, and repetitive behaviors.  

Those with the best language skills largely used repetitive phrases.  No 

mutations were found in folate transporter or folate enzyme genes.  These 

findings demonstrate that austistic features are salient in CFD and suggest 

that a subset of children with development regression, mental retardation, 



seizures, dyskinesia, and autism may have CNS folate abnormalities.”  

Notable also is the finding of intact folate transporter and folate enzyme 

genes, indicating that folate present would be transported and enzymatically 

converted into normal metabolites.  This study is what happens when little or 

no folate is present.  It can be extrapolated and interpolated to prenatal, 

gestation time, and, to post partum nutrition. 

Folic acid and folate supplementation for prevention of neurological birth 

defects is well-known, and officially recognized by FDA, thus, meriting a 

valid structure/function statement on dietary supplement labels. 

 
HEALTH CLAIM:  Healthful diets with adequate 
folate may reduce a woman’s risk of having a 
child with a brain or spinal cord defect. 
 

From www.cdc.gov 

 

Key Findings: Folic acid fortification continues to prevent neural tube defect 

 

CDC’s Morbidity and Mortality Weekly Report published a new study 

looking at how many serious birth defects of the brain and spine, called 

neural tube defects (NTDs), have been prevented since the U.S. Food and 

Drug Administration required that all enriched grain products be fortified 

with folic acid. Using data from birth defects tracking systems, researchers 

found that since folic acid fortification, about 1,300 babies are born each 

year without an NTD who might otherwise have been affected. Folic acid 

fortification is an important way to help prevent NTDs.  

 

Supporting Study: 

“Effect of folic acid supplementation in pregnancy on preeclampsia: the 

folic acid trial study” 

www.nci.nim.nih.gov/pubmed/24349782 

 

ABSTRACT:  

Preeclampsia (PE) is hypertension with proteinuria that develops during 

pregnancy and affects at least 5% of pregnancies. The Effect of Folic Acid 

Supplementation in Pregnancy on Preeclampsia: the Folic Acid Clinical 

Trial (FACT) aims to recruit 3,656 high-risk women to evaluate a new 

prevention strategy for PE: supplementation of folic acid throughout 

http://www.cdc.gov/


pregnancy. Pregnant women with increased risk of developing PE presenting 

to a trial participating center between 8(0/7) and 16(6/7) weeks of gestation 

are randomized in a 1:1 ratio to folic acid 4.0mg or placebo after written 

consent is obtained. Intent-to-treat population will be analyzed. The FACT 

study was funded by the Canadian Institutes of Health Research in 2009, and 

regulatory approval from Health Canada was obtained in 2010. A web-based 

randomization system and electronic data collection system provide the 

platform for participating centers to randomize their eligible participants and 

enter data in real time. To date we have twenty participating Canadian 

centers, of which eighteen are actively recruiting, and seven participating 

Australian centers, of which two are actively recruiting. Recruitment in 

Argentina, UK, Netherlands, Brazil, West Indies, and United States is 

expected to begin by the second or third quarter of 2013. This trial is 

registered with NCT01355159. 

 

 

Minerva Ginecol. 2016 Apr;68(2):99-105. 

 

Enhanced oral bioavailability of a novel folate salt: comparison with folic 

acid and a calcium folate salt in a pharmacokinetic study in rats. 

Miraglia N1, Agostinetto M, Bianchi D, Valoti E. 

Author information 

Abstract 

BACKGROUND:  

Folates play an important role to prevent neurological disorders in embryo 

development and in cardiovascular diseases. Folate supplementation is 

suggested, particularly in females of childbearing age, for the prevention of 

embryonal NTDs during pregnancy. Folic acid and reduced folate ((6S)5-

MTHF) are currently used in supplementation. The aim of this study was to 

compare the bioavailability of Quatrefolic®, a novel patented (6S)5-MTHF 

glucosamine salt, with (6S)5-MTHF calcium salt and folic acid in Sprague 

Dawley rats. 

METHODS:  

Fifty-four to fifty-five-day old male Sprague-Dawley rats were divided in 3 

treatment groups, each comprising 6 animals, receiving folic acid, (6S)5-

MTHF calcium salt or Quatrefolic® at the dose of 70 µg/kg of (6S)5-MTHF 

equivalents in a single oral administration. Folates were determined in 
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plasma with a HPLC method employing fluorimetric detection. (6S)5-

MTHF level was chosen as a convenient end point to evaluate folate 

absorption. The main pharmacokinetic parameters were calculated (Cmax, 

tmax, AUC). 

RESULTS:  

Quatrefolic® administration produced a plasmatic (6S)5-MTHF 

concentration peak (Cmax: 879.6±330.3 ng/mL) 1.8 times higher than 

(6S)5-MTHF Ca salt (486.8±184.1 ng/mL), and 3.1 times higher than folic 

acid supplementation (281.5±135.7 ng/mL), while tmax values were similar 

for the three folate forms. Quatrefolic® supplementation showed AUC8h 

(1123.9 ng/mL ∙ h) 9.7 times higher than folic acid (114.7 ng/mL ∙ h) and 

1.12 times higher than (6S)5-MTHF Ca salt (997.6 ng/mL ∙ h). 

CONCLUSIONS:  

Quatrefolic® has demonstrated an enhanced oral bioavailability in 

comparison to other reduced folates and to folic acid in rats. 

 

 
 


