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ABSTRACT 
Polycystic ovary syndrome (PCOS) is a disorder characterized by hormonal imbalance, irregular menstrual periods, 

excess hair growth, and obesity. Women with PCOS typically have numerous cysts on the ovaries. PCOS is the most 

common hormonal disorder among women of reproductive age, affecting an estimated 5–10 percent of Indian 

population. In PCOS, the body produces an excess amount of androgens, and the ratio of luteinizing hormone to 

follicle-stimulating hormone is abnormally high. Ovulation occurs less frequently, or the ovaries don’t release eggs at 

all. In the absence of ovulation, the menstrual cycle is irregular or absent, and cysts containing the immature eggs 

form on the ovaries. This causes the ovaries to enlarge. Research suggests that PCOS may result from excess insulin, 

which boosts male hormone production (androgens), leading to menstrual cycle disturbances, acne, and coarse hair 

growth. Genetic factors may also be at play since this occurs more commonly in those with a family history. Early 

diagnosis and treatment of PCOS is important to improving quality of life and reducing the risk of long-term 

complications, such as diabetes and heart disease. Research Studies concluded that medsitol Sachets may regulate 

menstrual cycles and improve ovulation, medsitol sachets appears to be effective in improving hormonal disturbances 

of PCOS. The present paper Reviews the Role of medsitol sachets developed by R&D cell of Lactonova Nutripharm 

Pvt Ltd. Hyderabad in hormonal disturbances of PCOS, to regulate menstrual cycles and to improve ovulation. 
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INTRODUCTION 

 

 
Fig.1 Female Reproductive system showing polycystic ovaries 

 

Polycystic ovary syndrome (PCOS) is a set of 

symptoms due to elevated androgens (male 

hormones) in females. Signs and symptoms of 

PCOS include irregular or no menstrual 

periods, heavy periods, excess body and facial 

hair, acne, pelvic pain, difficulty getting pregnant, 

and patches of thick, darker, velvety skin.[1-

3] Associated conditions include type 2 

diabetes, obesity, obstructive sleep apnea, heart 

disease, mood disorders, and endometrial cancer. 

[4] 

PCOS is due to a combination of genetic and 

environmental factors.[6][7][15]Risk factors 

include obesity, not enough physical exercise, and 

a family history of someone with the 

condition.[8] Diagnosis is based on two of the 

following three findings: no ovulation, 

high androgen levels, and ovarian cysts.[4] Cysts 

may be detectable by ultrasound.[9] Other 

conditions that produce similar symptoms 

include adrenal hyperplasia, hypothyroidism, 

and hyperprolactinemia.[9] 

PCOS has no cure.[5] Treatment may involve 

lifestyle changes such as weight loss and 

exercise.[10][11] Birth control pills may help with 

improving the regularity of periods, excess hair 

growth, and acne.[12] Metformin and anti-

androgens may also help. [12] Other typical acne 

treatments and hair removal techniques may be 

used.[12] Efforts to improve fertility include 

weight loss, clomiphene, or metformin.[16] In vitro 

fertilization is used by some in whom other 

measures are not effective.[16] 

PCOS is the most common endocrine 

disorder among women between the ages of 18 and 

44. [17] It affects approximately 2% to 20% of this 

age group depending on how it is defined.[8][13] It 

is one of the leading causes of poor fertility.[4] The 

earliest known description of what is now 

recognized as PCOS dates from 1721 in Italy.[18] 

Common signs and symptoms of PCOS 

include the following 

 Menstrual disorders: PCOS mostly 

produces oligomenorrhea (fewer than nine 

menstrual periods in a year) or amenorrhea(no 

menstrual periods for three or more 

consecutive months), but other types of 

menstrual disorders may also occur.[17] 

 Infertility: This generally results directly from 

chronic anovulation (lack of ovulation).[17] 

 High levels of masculinizing hormones: 

Known as hyperandrogenism, the most 

common signs are acne and hirsutism (male 

pattern of hair growth, such as on the chin or 

chest), but it may 

produce hypermenorrhea (heavy and 

prolonged menstrual periods), androgenic 

alopecia (increased hair thinning or diffuse 

hair loss), or other 

symptoms.[17][19]Approximately three-

quarters of women with PCOS (by the 

diagnostic criteria of NIH/NICHD 1990) have 

evidence of hyperandrogenemia. [20] 

 Metabolic syndrome: This appears as a 

tendency towards central obesity and other 

symptoms associated with insulin 
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resistance.[17] Serum insulin, insulin 

resistance, and homocysteine levels are higher 

in women with PCOS.[21] 

Causes of PCOS 

PCOS is a heterogeneous disorder of uncertain 

cause. [23][24] There is some evidence that it is 

a genetic disease. Such evidence includes the 

familial clustering of cases, 

greater concordance in monozygotic compared 

with dizygotic twins and heritability of endocrine 

and metabolic features of PCOS. [7][23][24] There 

is some evidence that exposure to higher than 

typical levels of androgens in utero increases the 

risk of developing PCOS in later life.[25] 

The genetic component appears to be inherited in 

an autosomal dominant fashion with high genetic 

penetrance but variable expressivity in females; this 

means that each child has a 50% chance of inheriting 

the predisposing genetic variant(s) from a parent, and, 

if a daughter receives the variant(s), the daughter will 

have the disease to some extent.[24][26][27][28] The 

genetic variant(s) can be inherited from either the 

father or the mother, and can be passed along to both 

sons (who may be asymptomatic carriers or may have 

symptoms such as early baldness and/or excessive 

hair) and daughters, who will show signs of 

PCOS.[26][28] The phenotype appears to manifest 

itself at least partially via heightened androgen levels 

secreted byovarian follicle theca cells from women 

with the allele.[27] The exact gene affected has not 

yet been identified.[7][24][29] In rare instances, 

single-gene mutations can give rise to the phenotype 

of the syndrome.[30] Current understanding of the 

pathogenesis of the syndrome suggests, however, that 

it is a complex multigenic disorder.[31] 

The severity of PCOS symptoms appears to be 

largely determined by factors such as obesity. 

[7][17][32]  

PCOS has some aspects of a metabolic disorder, 

since its symptoms are partly reversible. Even 

though considered as a gynecological problem, 

PCOS consists of 28 clinical symptoms. Even 

though the name suggests that the ovaries are 

central to disease pathology, cysts are a symptom 

instead of the cause of the disease. Some symptoms 

of PCOS will persist even if both ovaries are 

removed; the disease can appear even if cysts are 

absent. Since its first description by Stein and 

Leventhal in 1935, the criteria of diagnosis, 

symptoms, and causative factors are subject to 

debate. Gynecologists often see it as a 

gynecological problem, with the ovaries being the 

primary organ affected. However, recent insights 

show a multisystem disorder, with the primary 

problem lying in hormonal regulation in the 

hypothalamus, with the involvement of many 

organs. The name PCOD is used when there is 

ultrasonographic evidence. The term PCOS is used 

since there is a wide spectrum of symptoms 

possible, and cysts in the ovaries are seen only in 

15% of people. [33] 

PCOS may be related to or worsened by 

exposures during the prenatal 

period, epigenetic factors, environmental impacts 

(especially industrial endocrine disruptors 

[34] such as bisphenol A and certain drugs) and the 

increasing rates of obesity. [34]  

 

Pathogenesis of PCOS 

 
Fig.2 Pathogenesis of PCOS 

https://en.wikipedia.org/wiki/File:Polycystic_Ovaries.jpg
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Polycystic ovaries develop when the ovaries are 

stimulated to produce excessive amounts of 

androgenic hormones, in particular testosterone, by 

either one or a combination of the following 

(almost certainly combined with genetic 

susceptibility [27]): 

 The release of excessive luteinizing 

hormone (LH) by the anterior pituitary gland 

 Through high levels of insulin in the blood 

(hyperinsulinaemia) in women whose ovaries are 

sensitive to this stimulus 

The syndrome acquired its most widely used 

name due to the common sign on ultrasound 

examination of multiple (poly) ovarian cysts. These 

"cysts" are actually immature follicles not cysts. 

The follicles have developed from primordial 

follicles, but the development has stopped 

("arrested") at an early antral stage due to the 

disturbed ovarian function. The follicles may be 

oriented along the ovarian periphery, appearing as a 

'string of pearls' on ultrasound examination. 

Women with PCOS experience an increased 

frequency of hypothalamic GnRH pulses, which in 

turn results in an increase in the LH/FSH ratio. [41] 

A majority of women with PCOS have insulin 

resistance and/or are obese. Their elevated insulin 

levels contribute to or cause the abnormalities seen 

in the hypothalamic-pituitary-ovarian axis that lead 

to PCOS. Hyperinsulinemia increases GnRH pulse 

frequency, LH over FSH dominance, increased 

ovarian androgen production, decreased follicular 

maturation, and decreased SHBG binding. 

Furthermore, excessive insulin, acting through its 

cognate receptor in the presence of component 

cAMP signalling, upregulates 17α-

hydroxylase activity via PI3K, 17α-hydroxylase 

activity being responsible for synthesising 

androgen precursors. The combined effects of 

hyperinsulinemia contribute to an increased risk of 

PCOS. [42] Insulin resistance is a common finding 

among women with a normal weight as well as 

overweight women.[10][17][21] 

Adipose tissue possesses aromatase, an enzyme 

that converts androstenedione to estrone and 

testosterone to estradiol. The excess of adipose 

tissue in obese women creates the paradox of 

having both excess androgens (which are 

responsible for hirsutism and virilization) and 

estrogens (which inhibits FSH via negative 

feedback).[43] 

PCOS may be associated with chronic 

inflammation, [44] with several investigators 

correlating inflammatory mediators with 

anovulation and other PCOS 

symptoms.[45][46] Similarly, there seems to be a 

relation between PCOS and increased level 

of oxidative stress.[47] 

It has previously been suggested that the 

excessive androgen production in PCOS could be 

caused by a decreased serum level of IGFBP-1, in 

turn increasing the level of free IGF-I, which 

stimulates ovarian androgen production, but recent 

data concludes this mechanism to be unlikely. [48] 

PCOS has also been associated with a 

specific FMR1 sub-genotype. The research 

suggests that women with heterozygous-

normal/low FMR1have polycystic-like symptoms 

of excessive follicle- activity and hyperactive 

ovarian function. [49] 

Management of PCOS 

The primary treatments for PCOS include: 

lifestyle changes and medications.  

Goals of treatment may be considered under four 

categories: 

 Lowering of insulin resistance levels 

 Restoration of fertility 

 Treatment of hirsutism or acne 

 Restoration of regular menstruation, and 

prevention of endometrial 

hyperplasia and endometrial cancer 

In each of these areas, there is considerable 

debate as to the optimal treatment. One of the 

major reasons for this is the lack of large-scale 

clinical trials comparing different 

treatments. Smaller trials tend to be less 

reliable and hence may produce conflicting results. 

General interventions that help to reduce weight 

or insulin resistance can be beneficial for all these 

aims, because they address what is believed to be 

the underlying cause. As PCOS appears to cause 

significant emotional distress, appropriate support 

may be useful.  

Role of Diet in Management of PCOS 

Where PCOS is associated with overweight or 

obesity, successful weight loss is the most effective 

method of restoring normal ovulation/menstruation, 

but many women find it very difficult to achieve 

and sustain significant weight loss. A scientific 
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review found similar decreases in weight and body 

composition and improvements in pregnancy rate, 

menstrual regularity, ovulation, hyperandrogenism, 

insulin resistance, lipids, and quality of life to 

occur with weight loss independent of diet 

composition. Still, a low GI diet, in which a 

significant part of total carbohydrates are obtained 

from fruit, vegetables, and whole-grain sources, has 

resulted in greater menstrual regularity than 

a macronutrient-matched healthy diet.  

Vitamin D deficiency may play some role in the 

development of the metabolic syndrome, so 

treatment of any such deficiency is indicated. A 

systematic review found that vitamin D 

supplementation reduced or mitigated metabolic 

and hormonal dysregulations in 

PCOS.  Interventions using dietary supplements to 

correct metabolic deficiencies in people with PCOS 

had been tested in small, uncontrolled and 

nonrandomized clinical trials; the resulting data 

recommend their use.  

Medsitol therapy for PCOS 

A scientific review concluded that while both 

myo-inositol and D-chiro-inositols in medsitol 

Sachets may regulate menstrual cycles and improve 

ovulation, review have found myo-

inositol supplementation in medsitol sachets  

appears to be effective in improving several of the 

hormonal disturbances of PCOS.  
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COMPOSITION 

 

Mechanism of Action 
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INDICATIONS 

Pcos (polycystic ovarian syndrome) 

Contra-indications 

Known contraindications to any ingredients of the 

supplement. 

The drug may interact with Anti-Epileptic Drugs. 

Avoid consumption of Alcohol 

Dosage and directions for use  

Take 1-2 sachets two times daily for up to three 

months.  

Mix one sachet in 100 ml of Water. 

It is taken preferably with meals and/or before or as 

directed by a physician, licensed nutritionist or 

medical practitioner. 

Safety 

It is generally well tolerated and has no severe 

adverse effect. 

It has an excellent safety record in both animal & 

human investigations. 

It should be avoided by pregnant women and nursing 

mothers. 

Side-effects 

Epigastric pain/tenderness, heartburn, diarrhea and 

nausea vommiting etc. 

Special precautions 

Take with or directly after meals to lessen the 

possibility of gastrointestinal upset. 

Storage conditions  

Store in a cool & dry place below temperature 

25
o
C, protected from light.  

Keep out of reach of children.  

Storage life is 2 years  

The preparation should not be used after the expiry 

date. 

 

SUMMARY & CONCLUSION 

Polycystic ovary syndrome (PCOS) is a disorder 

characterized by hormonal imbalance, irregular 

menstrual periods, excess hair growth, and obesity. 

Women with PCOS typically have numerous cysts 

on the ovaries PCOS is the most common hormonal 

disorder among women of reproductive age, 

affecting an estimated 5–10 percent. In PCOS, the 

body produces an excess amount of androgens, and 

the ratio of luteinizing hormone to follicle-

stimulating hormone is abnormally high. Ovulation 

occurs less frequently, or the ovaries don’t release 

eggs at all. In the absence of ovulation, the 

menstrual cycle is irregular or absent, and cysts 

containing the immature eggs form on the ovaries. 

This causes the ovaries to enlarge. Research 

suggests that PCOS may result from excess insulin, 

which boosts male hormone production 

(androgens), leading to menstrual cycle 

disturbances, acne, and coarse hair growth. Genetic 

factors may also be at play since this occurs more 

commonly in those with a family history. Early 

diagnosis and treatment of PCOS is important to 

improving quality of life and reducing the risk of 

long-term complications, such as diabetes and heart 

disease. Research Studies concluded that medsitol 

Sachets may regulate menstrual cycles and improve 

ovulation, medsitol sachets appears to be effective 

in improving several of the hormonal disturbances 

of PCOS.  

 

REFERENCES 

[1].  Kollmann M, Martins WP, Raine-Fenning N. "Terms and thresholds for the ultrasound evaluation of the ovaries 

in women with hyperandrogenic anovulation". Hum. Reprod. Update. 20(3), 2014, 463–4.  

[2].   MedIQ Learning, LLC. 2014. Stein-Leventhal syndrome, also known as polycystic ovary syndrome (PCOS), is 

a disorder characterized by hirsutism, obesity, and amenorrhea because of luteinizing hormone-resistant cystic 

ovaries. 

[3].   http://www.nichd.nih.gov. Archived from the original on 3, 2015. Retrieved 13, 2015.  

[4].   http://www.nichd.nih.gov/. 2013-05-23. Archived from the original on 4, 2015. Retrieved 13, 2015.  

[5].   US Department of Health and Human Services, National Institutes of Health. 2013, 05-23.  



210 
Govind S et al., Int. J. Pharm & Ind. Res., Vol.–08 (04) 2018 [202-211] 

 

www.ijpir.com 

[6].  De Leo V, Musacchio MC, Cappelli V, Massaro MG, Morgante G, Petraglia F. "Genetic, hormonal and 

metabolic aspects of PCOS: an update". Reproductive Biology and Endocrinology: RB&E (Review). 14(1), 

2016, 38.  

[7].  Diamanti-Kandarakis E, Kandarakis H,. Endocrine. 30(1), 2006, 19–26.  

[8].   http://www.nichd.nih.gov. 2013-05-23. Archived from the original on 4, 2015. Retrieved 13, 2015. 

[9].   http://www.nichd.nih.gov/. 2013-05-23. Archived from the original on 2, 2015. Retrieved 13, 2015.  

[10].   Mortada R, Williams T. "Metabolic Syndrome: Polycystic Ovary Syndrome". FP Essentials (Review). 435, 

2015, 30–42.  

[11].  Giallauria F, Palomba S, Vigorito C, Tafuri MG, Colao A, Lombardi G, Orio F. "Androgens in polycystic ovary 

syndrome: the role of exercise and diet". Seminars in Reproductive Medicine (Review). 27(4), 2009, 306–15.  

[12].  National Institutes of Health (NIH) (2014-07-14). "Treatments to Relieve Symptoms of PCOS". Archived from 

the original on 2, 2015. Retrieved 13, 2015. 

[13].  "Diagnostic Criteria and Epidemiology of PCOS". Polycystic Ovary Syndrome Current and Emerging Concepts. 

Dordrecht: Springer. 7.  

[14].  Womens Health. 23, 2014. Archived from the original on 12, 2016. Retrieved 11, 2016. 

[15].   Dumesic DA, Oberfield SE, Stener-Victorin E, Marshall JC, Laven JS, Legro RS. "Scientific Statement on the 

Diagnostic Criteria, Epidemiology, Pathophysiology, and Molecular Genetics of Polycystic Ovary 

Syndrome". Endocrine Reviews (Review). 36(5), 2015, 487–525.  

[16].  National Institutes of Health (NIH) (2014-07-14). "Treatments for Infertility Resulting from 

PCOS". Archived from the original on 2, 2015. Retrieved 13, 2015. 

[17].  Teede H, Deeks A, Moran L. "Polycystic ovary syndrome: a complex condition with psychological, 

reproductive and metabolic manifestations that impacts on health across the lifespan". BMC Med. 8(1), 2010, 

41.  

[18].  Kovacs, Gabor T.; Norman, Robert (2007-02-22). Polycystic Ovary Syndrome. Cambridge University Press. 4.  

[19].  Christine Cortet-Rudelli; Didier Dewailly. "Diagnosis of Hyperandrogenism in Female 

Adolescents". Hyperandrogenism in Adolescent Girls. Armenian Health Network, Health 2006. 

[20].  Huang A, Brennan K, Azziz R. "Prevalence of hyperandrogenemia in the polycystic ovary syndrome diagnosed 

by the National Institutes of Health 1990 criteria". Fertil. Steril. 93(6), 2010, 141.  

[21].  Nafiye Y, Sevtap K, Muammer D, Emre O, Senol K, Leyla M. "The effect of serum and intrafollicular insulin 

resistance parameters and homocysteine levels of nonobese, nonhyperandrogenemic polycystic ovary syndrome 

patients on in vitro fertilization outcome". Fertil. Steril. 93(6), 2010, 1864–9.  

[22].  Carmina E, Koyama T, Chang L, Stanczyk FZ, Lobo RA. "Does ethnicity influence the prevalence of adrenal 

hyperandrogenism and insulin resistance in polycystic ovary syndrome?". Am. J. Obstet. Gynecol. 167(6), 1992, 

1807–12.  

[23].  Diedrich K, Bouchard P, Domínguez F, Matzuk M, Franks S, Hamamah S, Simón C, Devroey P, Ezcurra D, 

Howles CM. "Contemporary genetic technologies and female reproduction". Hum.Update. 17(6), 2011, 829–

47.  

[24].  Legro RS, Strauss JF. "Molecular progress in infertility: polycystic ovary syndrome". Fertil. Steril. 78(3), 2002, 

569–76.  

[25].  Filippou, P; Homburg, R. "Is foetal hyperexposure to androgens a cause of PCOS?". Human Reproduction 

Update. 23(4), 2017, 421–432.  

[26].  Crosignani PG, Nicolosi AE. "Polycystic ovarian disease: heritability and heterogeneity". Hum. Reprod. 

Update. 7(1), 2001, 3–7.  

[27].  Strauss JF. "Some new thoughts on the pathophysiology and genetics of polycystic ovary syndrome". Ann. N. 

Y. Acad. Sci. 997, 2003, 42–8.  

[28].  McKusick-Nathans Institute of Genetic Medicine, Johns Hopkins University School of 

Medicine. Archived from the original on 16, 2015. Retrieved 15, 2011. 

[29].  Amato P, Simpson JL. "The genetics of polycystic ovary syndrome". Best Pract Res Clin Obstet 

Gynaecol. 18(5), 2004, 707–18.  



211 
Govind S et al., Int. J. Pharm & Ind. Res., Vol.–08 (04) 2018 [202-211] 

 

www.ijpir.com 

[30].  Draper; et al. "Mutations in the genes encoding 11β-hydroxysteroid dehydrogenase type 1 and hexose-6-

phosphate dehydrogenase interact to cause cortisone reductase deficiency". Nature Genetics. 34, 2003, 434–

439.  

[31].  Ehrmann David A. "Polycystic Ovary Syndrome". N Engl J Med. 352, 2005, 1223–1236.  

[32].  Faghfoori Z, Fazelian S, Shadnoush M, Goodarzi R. "Nutritional management in women with polycystic ovary 

syndrome: A review study". Diabetes & Metabolic Syndrome (Review) 2017.  

[33].  Dunaif A, Fauser BC (2013). "Renaming PCOS—a two-state solution". J. Clin. Endocrinol. Metab. 98 (11): 

4325–8 

[34].   Palioura E, Diamanti-Kandarakis E. "Industrial endocrine disruptors and polycystic ovary syndrome". J. 

Endocrinol. Invest. 36(11), 2013, 1105–11.  

[35].   Hoeger KM. "Developmental origins and future fate in PCOS". Semin. Reprod. Med. 32(3), 2014, 157–158.  

[36].  Harden CL. "Polycystic ovaries and polycystic ovary syndrome in epilepsy: evidence for neurogonadal 

disease". Epilepsy Curr. 5(4), 2005, 142–6.  

[37].  Rasgon N. "The relationship between polycystic ovary syndrome and antiepileptic drugs: a review of the 

evidence". J Clin Psychopharmacol. 24(3), 2004, 322–34.  

[38].  Hu X, Wang J, Dong W, Fang Q, Hu L, Liu C. "A meta-analysis of polycystic ovary syndrome in women taking 

valproate for epilepsy". Epilepsy Res. 97(1–2), 2011, 73–82.  

[39].  Abbott DH, Barnett DK, Bruns CM, Dumesic DA. "Androgen excess fetal programming of female 

reproduction: a developmental aetiology for polycystic ovary syndrome?". Hum. Reprod. Update. 11(4), 2005, 

357–74. doi:10.1093/humupd/dmi013. PMID 15941725. 

[40].  Rutkowska A, Rachoń D. "Bisphenol A (BPA) and its potential role in the pathogenesis of the polycystic ovary 

syndrome (PCOS)". Gynecol. Endocrinol. 30(4), 2014, 260–5.  

[41].  Lewandowski KC, Cajdler-Łuba A, Salata I, Bieńkiewicz M, Lewiński A. "The utility of the gonadotrophin 

releasing hormone (GnRH) test in the diagnosis of polycystic ovary syndrome (PCOS)". Endokrynol Pol. 62(2), 

2011, 120–8.  

[42].  Diamanti-Kandarakis, Evanthia; Dunaif, Andrea. "Insulin Resistance and the Polycystic Ovary Syndrome 

Revisited: An Update on Mechanisms and Implications". Endocrine Reviews. 33(6), 2012, 981–1030.  

[43].  Kumar Cotran Robbins: Basic Pathology 6th ed. / Saunders 1996 

[44].  Sathyapalan T, Atkin SL. "Mediators of inflammation in polycystic ovary syndrome in relation to 

adiposity". Mediators Inflamm. 2010, 1–5.  

[45].  Fukuoka M, Yasuda K, Fujiwara H, Kanzaki H, Mori T. "Interactions between interferon gamma, tumour 

necrosis factor alpha, and interleukin-1 in modulating progesterone and oestradiol production by human 

luteinized granulosa cells in culture". Hum. Reprod. 7(10), 1992, 1361–4.  

[46].  González F, Rote NS, Minium J, Kirwan JP. "Reactive oxygen species-induced oxidative stress in the 

development of insulin resistance and hyperandrogenism in polycystic ovary syndrome". J. Clin. Endocrinol. 

Metab. 91(1), 2006, 336–40.  

[47].   Murri M, Luque-Ramírez M, Insenser M, Ojeda-Ojeda M, Escobar-Morreale HF. "Circulating markers of 

oxidative stress and polycystic ovary syndrome (PCOS): a systematic review and meta-analysis". Hum. Reprod. 

Update. 19(3), 2013, 268–88.  

[48].  Kelly CJ, Stenton SR, Lashen H. "Insulin-like growth factor binding protein-1 in PCOS: a systematic review 

and meta-analysis". Hum. Reprod. Update. 17(1), 2010, 4–16.  

[49].  Gleicher N, Weghofer A, Lee IH, Barad DH. "FMR1 genotype with autoimmunity-associated polycystic ovary-

like phenotype and decreased pregnancy chance". PLoS ONE. 5(12), 2010, e15303. 


