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Abstract

women of reproductive age, characterized by symptoms such as irregular menstrual cycles, hyperandrogenism,
and polycystic ovaries. Traditional treatment options often involve lifestyle modifications and
pharmacotherapy, which may have limited effectiveness and unwanted side effects. Recently, herbal
supplements have garnered attention as alternative or complementary treatments for PCOS due to their natural
origin and perceived safety. This study investigates the potential of herbal gummies formulated with
ingredients such as spearmint, cinnamon, inositol, and fenugreek to alleviate PCOS symptoms. Spearmint has
shown promise in reducing androgen levels and improving hirsutism, while cinnamon is known for its role in
enhancing insulin sensitivity. Inositol, particularly myo-inositol and D-chiro-inositol, has been associated with
improved ovarian function and metabolic profiles, and fenugreek may assist in balancing hormones and
improving insulin resistance. The research involves a comprehensive review of the current literature on these
herbs' mechanisms of action, their efficacy in PCOS management, and the feasibility of delivering these
benefits through a gummy supplement. Preliminary data suggest that herbal gummies could offer a convenient,
palatable, and effective means of managing PCOS symptoms, enhancing patient adherence compared to
traditional supplement forms. Further clinical trials are necessary to validate these findings and establish
standardized dosages and formulations. If proven effective, herbal gummies could represent a novel and user-

friendly approach to improving the quality of life for women suffering from PCOS.

Keywords: Polycystic Ovary Syndrome, PCOS, herbal supplements, spearmint, cinnamon, inositol, fenugreek,

gummies, endocrine disorder, women's health.
1 INTRODUCTION

Polycystic Ovary Syndrome (PCOS) is a complex endocrine disorder affecting women of reproductive age,
characterized by hormonal imbalances, irregular menstrual cycles, and the presence of multiple ovarian cysts.

It is one of the most common causes of infertility and metabolic disturbances among women. @ The exact

JETIR2405F72 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 0631


http://www.jetir.org/

© 2024 JETIR May 2024, Volume 11, Issue 5 www.jetir.org (ISSN-2349-5162)
cause of PCOS is not fully understood, but it is believed to involve a combination of genetic, environmental,

and lifestyle factors. @

Women with PCOS may exhibit symptoms such as hirsutism (excessive hair growth), acne, obesity, and insulin
resistance, which can increase the risk of developing type 2 diabetes and cardiovascular diseases. ©® Diagnosis
typically involves clinical evaluation, ultrasound imaging, and blood tests to measure hormone levels.
Management of PCOS often includes lifestyle modifications such as diet and exercise, as well as medical
treatments like hormonal contraceptives and insulin-sensitizing drugs to alleviate symptoms and reduce

associated health risks. ®
1.1 Etiology of PCOS

Polycystic Ovary Syndrome (PCOS) is a complex endocrine disorder characterized by hormonal imbalance,
menstrual irregularities, and cyst formation on the ovaries. Its etiology remains multifactorial, involving both

genetic and environmental factors.

1. Genetic Factors: Several studies have identified a strong genetic component in PCOS. Genome-wide
association studies (GWAS) have identified multiple genetic loci associated with PCOS susceptibility,

including genes involved in hormone regulation, insulin signalling, and ovarian function ©.

2. Hormonal Imbalance: PCOS is associated with hyperandrogenism, insulin resistance, and dysregulation of
gonadotropin-releasing hormone (GnRH) secretion. Elevated levels of androgens disrupt normal follicular

development and lead to the characteristic symptoms of PCOS, such as hirsutism and acne ©.

3. Insulin Resistance: Insulin resistance is a hallmark feature of PCOS, affecting approximately 70-80% of
patients. Insulin resistance contributes to hyperinsulinemia, which in turn exacerbates hyperandrogenism by

stimulating ovarian androgen production and reducing sex hormone-binding globulin (SHBG) levels .

4. Environmental Factors: Environmental factors, such as diet, lifestyle, and exposure to endocrine-disrupting
chemicals (EDCs), may contribute to the development and progression of PCOS. High-calorie diets, sedentary
lifestyles, and exposure to EDCs, such as bisphenol A (BPA) and phthalates, have been implicated in the
pathogenesis of PCOS ®),

5. Epigenetic Modifications: Epigenetic alterations, such as DNA methylation and histone modifications, may
also play a role in PCOS development. Dysregulated epigenetic mechanisms can influence gene expression

patterns associated with ovarian function, insulin sensitivity, and hormone production ©.

6. Inflammation: Chronic low-grade inflammation has been observed in women with PCOS and may contribute
to the pathogenesis of the disorder. Increased levels of pro-inflammatory cytokines, such as tumor necrosis
factor-alpha (TNF-a) and interleukin-6 (1L-6), have been reported in PCOS patients @9,
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1.2 The pathophysiology of Polycystic Ovary Syndrome (PCOS):

Hyperandrogenism: Elevated levels of androgens, such as testosterone and dihydrotestosterone (DHT), are a
key feature of PCOS. Hyperandrogenism results from increased ovarian and adrenal androgen production,
enhanced peripheral conversion of androgens from other sources (like adrenal precursors), and decreased

clearance of androgens due to insulin resistance V).

Insulin Resistance: Insulin resistance is a central feature of PCOS pathophysiology, affecting up to 70-80%
of patients. It leads to compensatory hyperinsulinemia, which directly stimulates ovarian androgen production
and reduces hepatic synthesis of sex hormone-binding globulin (SHBG). Decreased SHBG levels result in

elevated levels of free androgens, exacerbating hyperandrogenism (2),

Ovarian Dysfunction: Follicular development in PCOS is characterized by arrested follicle growth and
anovulation. High levels of androgens disrupt the selection and dominance of a single follicle, leading to the
formation of multiple small follicles (cysts) in the ovaries. These follicles fail to ovulate, resulting in menstrual

irregularities and infertility .

Gonadotropin Dysregulation: Abnormalities in gonadotropin secretion, particularly luteinizing hormone
(LH), contribute to the pathophysiology of PCOS. Increased LH secretion relative to follicle-stimulating
hormone (FSH) disrupts the normal follicular maturation process and promotes excess androgen production
by ovarian theca cells 4,

Inflammatory Factors: Chronic low-grade inflammation is observed in PCOS and may contribute to its
pathogenesis. Adipose tissue dysfunction and insulin resistance promote the release of pro-inflammatory
cytokines, such as tumor necrosis factor-alpha (TNF-a) and interleukin-6 (IL-6), which further exacerbate

insulin resistance and ovarian dysfunction ®®.

Hormonal Imbalance: PCOS is characterized by a dysregulated hormonal milieu, including alterations in
levels of estrogen, progesterone, and anti-Millerian hormone (AMH). Imbalances in these hormones

contribute to menstrual irregularities, follicular arrest, and the formation of ovarian cysts 9,
2. Medicinal plant using PCOS

Polycystic Ovary Syndrome (PCOS) is a common endocrine disorder in women, and several medicinal plants
have been traditionally used to manage its symptoms. Here are a few medicinal plants commonly used for
PCOS:

Cinnamon (Cinnamomum verum)*: Known for its ability to improve insulin sensitivity, cinnamon can help
regulate blood sugar levels, which is crucial in managing PCOS. Studies have shown that cinnamon can reduce

insulin resistance and improve menstrual regularity in women with PCOS.
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% Spearmint (Mentha spicata): Spearmint tea has anti-androgenic properties that can help reduce levels of free

testosterone in the body. This may help alleviate symptoms such as hirsutism (excessive hair growth) and acne.
(17)

+« Maca Root (Lepidium meyenii): Maca root is believed to help balance hormones and support overall endocrine

health. It may help reduce symptoms like fatigue and hormonal imbalance.

% Turmeric (Curcuma longa): Turmeric has anti-inflammatory properties that can help reduce inflammation

associated with PCOS. Its active compound, curcumin, is also known to improve insulin sensitivity.

«» Fenugreek (Trigonella foenum-graecum): Fenugreek seeds can help manage insulin resistance and regulate

blood sugar levels. They are also known to have a positive effect on lipid profiles. ¢8)

+«+ Saw Palmetto (Serenoa repens): This plant is used for its anti-androgenic effects, which can help in reducing

symptoms like hirsutism and acne in women with PCOS.

D3

» Vitex (Vitex agnus-castus): Also known as chaste tree berry, Vitex is used to balance hormones and regulate

menstrual cycles. It can help in reducing symptoms such as irregular periods and hormonal acne. %

3. Vitamin supplement for PCOS: -

Vitamin supplements play a significant role in managing Polycystic Ovary Syndrome (PCOS) by addressing
nutritional deficiencies and supporting overall metabolic and hormonal health. Here are some key vitamins
commonly recommended for women with PCOS, along with references to support their use:

1. Vitamin D:
Benefits: Vitamin D deficiency is common in women with PCOS. Supplementation can improve insulin

sensitivity, menstrual regularity, and reduce symptoms of depression. @9

2. Vitamin B12:
Benefits: Often recommended for women taking metformin for PCQOS, as this medication can lead to B12
deficiency. B12 supports energy levels and neurological function. ¢
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3. Folate (Vitamin B9):

Benefits: Folate is essential for reproductive health and can improve the effectiveness of metformin in

managing insulin resistance. It's also crucial for women planning pregnancy to prevent neural tube defects. ??

4. Inositol (a B-vitamin-like compound):
Benefits: Inositol, particularly myo-inositol and D-chiro-inositol, can improve insulin sensitivity, reduce

testosterone levels, and restore ovulation in women with PCOS. 23

5. Vitamin E:
Benefits: Vitamin E has antioxidant properties that can help reduce oxidative stress, which is elevated in

PCOS and contributes to its symptoms. ¢4

6. Vitamin B6 (Pyridoxine):
Benefits: Vitamin B6 can help manage PMS symptoms and mood disorders often associated with PCOS. ©®

4. Management and Treatment of PCOS

Polycystic Ovary Syndrome (PCOS) is a complex endocrine disorder that requires a multifaceted approach for
effective management and treatment. The strategies encompass lifestyle modifications, medical treatments,

and dietary supplements. Below is a comprehensive treatment plan supported by key references.

Lifestyle Modifications

1. Dietary Changes:

Balanced Diet: Focus on whole foods, such as fruits, vegetables, lean proteins, and whole grains. Limit intake
of processed foods and sugars.

Low Glycemic Index Foods: These helps manage insulin resistance by preventing spikes in blood sugar
levels.

Healthy Fats*: Include omega-3 fatty acids from fish, flaxseeds, and walnuts to help reduce inflammation.
(26)

2. Physical Activity:

- Regular Exercise*: Engage in at least 150 minutes of moderate aerobic activity or 75 minutes of vigorous
activity per week. Strength training exercises are also beneficial.

- *Weight Management*: A modest weight loss (5-10% of body weight) can improve insulin resistance,

hormone levels, and menstrual regularity. ¢
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3. Stress Management:

Techniques: Yoga, meditation, deep breathing exercises, and mindfulness can help reduce stress and improve

overall PCOS symptoms. ?®

Vitamin Supplements

1. Inositol:
- Benefits: Improves insulin sensitivity, reduces testosterone levels, and promotes regular ovulation.

- Dosage: Commonly used in doses of 2-4 grams per day.

2. Vitamin D:
- Benefits: Improves insulin resistance and menstrual regularity.

- Dosage: Typically, 1000-2000 U per day, depending on deficiency levels.

3. Omega-3 Fatty Acids:
- Benefits: Reduce inflammation and improve lipid profiles.

- Dosage: 1-3 grams per day. %

Other Interventions

1. Surgical Options*:
- Laparoscopic Ovarian Drilling*: A procedure that can trigger ovulation in women who do not respond to

medication.

2. Cosmetic Treatments:
- Laser Hair Removal and Electrolysis: Effective for managing hirsutism.
- Acne Treatments: Topical and oral medications to manage acne. ¢

Antibiotics treatment

Antibiotics are not typically a primary treatment for Polycystic Ovary Syndrome (PCOS). However, they may
be prescribed to manage specific symptoms or complications associated with the condition, such as acne or
bacterial infections. While antibiotics can be effective in treating these secondary issues, their use in PCOS

treatment should be carefully considered.
Use of Antibiotics in PCOS

Acne Management: Antibiotics like doxycycline or erythromycin may be prescribed to reduce inflammation

and control bacterial growth associated with acne in individuals with PCOS. ¢
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Treatment of Secondary Infections: Antibiotics may be necessary to treat bacterial infections that can arise

as secondary complications in women with PCOS, such as urinary tract infections or skin infections. ©¢?)

Tablet Management in PCOS

Polycystic Ovary Syndrome (PCOS) often requires a multifaceted approach to management, including the use
of various medications to address different aspects of the condition. Tablets commonly prescribed for PCOS

include:

1. Combined Oral Contraceptives (COCs):

- *Mechanism*: COCs contain both estrogen and progestin, which help regulate menstrual cycles, reduce

androgen levels, and improve symptoms like acne and hirsutism. G

2. Progestin-Only Pills (POPs):

- Mechanism: POPs contain only progestin and work similarly to COCs but are sometimes preferred for

women who cannot take estrogen. %)
3. Anti-Androgens:

- Mechanism Anti-androgens block the action of androgens (male hormones) and can help reduce symptoms

like acne, hirsutism, and hair loss. ©2

4. Metformin:

- Mechanism: Metformin is an insulin-sensitizing medication that helps improve insulin resistance, regulate

menstrual cycles, and promote ovulation. %

5. Clomiphene Citrate:

- Mechanism: Clomiphene citrate induces ovulation by stimulating the release of hormones necessary for

follicle development and ovulation. ¢4
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6. Letrozole:

Mechanism: Letrozole is an aromatase inhibitor that can also induce ovulation by promoting follicle
development. %

7. Gonadotropins:

Mechanism: Gonadotropins are injectable hormones that directly stimulate the ovaries to produce follicles
and eggs. ©®

7. Herbal Formulation

e 7.1 Tablet Herbal Formulations for PCOS Gummies Polycystic Ovary Syndrome (PCOS) is a complex
hormonal disorder that affects many women of reproductive age.

e Herbal formulations in the form of gummies can provide a convenient and effective way to manage PCOS
symptoms. Below are some common herbal ingredients used in PCOS gummies and their Spearmint is known
to reduce androgen levels, which can help manage symptoms like hirsutism (excessive hair growth) in women
with PCOS. @7

e Cinnamon Benefits: Cinnamon has been shown to improve insulin sensitivity, regulate menstrual cycles, and
reduce insulin resistance in women with PCOS. ©®

e Inositol Benefits: Inositol, particularly myo-inositol and D-chiro-inositol, helps improve ovarian function,
insulin sensitivity, and menstrual regularity. ¢

e Turmeric (Curcumin)Benefits: Curcumin, the active ingredient in turmeric, has anti-inflammatory properties
that help reduce the inflammatory symptoms associated with PCOS. “9

e Ashwagandha Benefits: Ashwagandha helps reduce stress and cortisol levels, which can be beneficial for
managing PCOS as stress can exacerbate symptoms. “%

e Fenugreek can help regulate blood sugar levels and improve insulin sensitivity, which is beneficial for women
with PCOS. ¢2)

e Aloe Vera Benefits: Aloe vera helps manage blood glucose levels and improve insulin sensitivity, addressing

one of the core issues in PCOS. “3)
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7.2 Herbal Tablet Formulation for PCOS: An Integrative Approach

Polycystic Ovary Syndrome (PCOS) is a multifaceted endocrine disorder affecting women of reproductive
age, characterized by irregular menstrual cycles, hyperandrogenism, and polycystic ovaries. Herbal tablet
formulations offer a natural and holistic approach to managing PCOS symptoms by leveraging the therapeutic

properties of various herbs known to support hormonal balance and metabolic health. ¢4

Key Ingredients in Herbal Tablets for PCOS

1. Myo-Inositol and D-Chiro-Inositol: These compounds are essential for improving insulin sensitivity, which
is crucial for managing PCOS. Studies have demonstrated their effectiveness in regulating menstrual cycles

and reducing androgen levels. “®

2. Vitex Agnus-Castus (Chasteberry): Known for its hormone-balancing properties, chasteberry helps reduce

symptoms like menstrual irregularity and premenstrual syndrome (PMS) associated with PCOS. “6)

3. Saw Palmetto: This herb has anti-androgenic effects, making it useful in managing hirsutism (excessive hair

growth) and acne, common symptoms of PCOS. ¢7)

4. Cinnamon Extract: Cinnamon is recognized for its ability to enhance insulin sensitivity and reduce insulin

resistance, which can help regulate menstrual cycles in women with PCOS. “8)

5. Turmeric (Curcumin): Turmeric’s anti-inflammatory properties can help mitigate the chronic inflammation

observed in PCOS patients, improving overall metabolic and hormonal health. “®
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Conclusion PCOS herbal treatment

» The conclusion of treating Polycystic Ovary Syndrome (PCOS) with herbal remedies is that while some herbal
treatments may offer relief from symptoms, their efficacy and safety are not universally established through
rigorous scientific research. Herbs such as cinnamon, spearmint, and saw palmetto have shown promise in
managing symptoms like insulin resistance, hirsutism, and menstrual irregularities. However, it is essential to
approach herbal treatments with caution due to the variability in quality and concentration of herbal products,
potential interactions with other medications, and the lack of standardized dosing.

» Patients considering herbal treatments for PCOS should consult with healthcare providers to ensure a
comprehensive and safe approach to managing their condition. Combining herbal remedies with lifestyle
changes, such as diet and exercise, and conventional medical treatments may offer the most effective strategy
for managing PCOS. Further research and clinical trials are needed to fully understand the benefits and risks
of herbal treatments for PCOS.
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