PriMera Scientific

Medicine and Public Health
Volume 7 Issue 2 August 2025
DOI: 10.56831/PSMPH-07-234
ISSN: 2833-5627

PriMera

‘ Scientific
L | v Publications

Antioxidant Therapy in Gyn®cological Disorders: A Short

Type: Comprehensive Review
Received: May 24,2025
Published: August 04, 2025

Citation:

Pritesh Devbhuti., et al. “Antiox-
idant Therapy in Gynaecological
Disorders: A Short Comprehen-
sive Review”. PriMera Scientific
Medicine and Public Health 7.2
(2025): 28-35.

Copyright:

© 2025 Pritesh Devbhuti., et al.
This is an open-access article
distributed under the Creative
Commons Attribution License,
which permits unrestricted use,
distribution, and reproduction
in any medium, provided the
original work is properly cited.

Comprehensive Review

Pritesh Devbhuti'*, Subhra Dan?, Miltu Kumar Ghosh' and Debabrata Devbhuti?®
IDepartment of Pharmaceutical Technology, NSHM Institute of Health Sciences, NSHM Knowledge
Campus, Kolkata-700053, West Bengal, India

2BCDA College of Pharmacy and Technology, Hridaypur, Kolkata, India

3Department of Pharmacy, Jnan Chandra Ghosh Polytechnic, 7 Mayurbhanj Road, Kolkata-700023,
West Bengal, India

*Corresponding Author: Pritesh Devbhuti, Department of Pharmaceutical Technology, NSHM
Institute of Health Sciences, NSHM Knowledge Campus, 60, B L Saha Road, Kolkata-700053, India.

Abstract

The oxidative stress present in inflammation, cellular damage, and the progression of a dis-
ease contributes to the factors of gynaecological disorders. The management of gynaecological
disorders can be handled by the use of antioxidants. This article reviews advanced topics of an-
tioxidants involved in polycystic ovary syndrome (PCOS), endometriosis, ovarian cancer, meno-
pause, and menopause related disorders. We highlight clinical evidence where institutional pro-
cedural treatment is effective in treating reproductive issues and these patients are responsive
to symptom relief and treatment enhancement via antioxidants C and E, selenium, vitamins,
and polyphenols. A discussion of antioxidants for menopause disorders synergized with con-
ventional therapies and additional supplementation demonstrated an effective outcome related
to dietary interventions focusing on personal health needs. Benefits of adopting an antioxidant
strategy align with dosage, timing of intervention, and customizing for each unique patient to
reduce perils and maximize value. Detailed analysis is prompted to develop appropriate ap-
proaches for prolonged exposure to antioxidants in gynaecological patients needing clearer re-
vealing plans of treatment through rigorous investigation around these essential interventional
strategies. Notably, these revealed indispensable methods finalizes that using antioxidants can

help enhance other treatment solutions.

Keywords: Gynaecological disorders; Oxidative stress; Therapy; Antioxidants

PriMera Scientific Medicine and Public Health https://primerascientific.com/psmph


https://primerascientific.com/psmph
https://primerascientific.com/psmph
https://doi.org/10.56831/PSMPH-07-234
https://primerascientific.com/

Antioxidant Therapy in Gynaecological Disorders: A Short Comprehensive Review 29

Introduction

Oxidative stress is an intricate biological phenomenon as a result of a disruption in the balance between the generation of reactive
oxygen species (ROS) and the efficacy of the antioxidant defense system of the body. ROS are considered as highly reactive species that
if generated beyond certain limits can potentially damage cells. Women, in particular, seem to suffer from an imbalance of free radicals
and antioxidants in the body because oxidative stress is increasingly evolving to be the underlying factor for many reproductive dis-
orders. Elevated levels of oxidative stress have been linked with conditions like polycystic ovary syndrome (PCOS) and endometriosis
and even associated with infertility which aggravates the phenomenon suggesting that oxidative damage has a contribution to their

pathophysiology [1, 2].

For women suffering from these reproductive issues, hormonal imbalance with heightened oxidative stress can be detrimental in
numerous ways like reduced hormonal levels, poor quality of oocytes, and deficiency of implantation in the body. The over production
of ROS can result in significant injury to various cellular constituents inclusive of lipids, proteins, and DNA which ultimately harms

reproductive health. These aspects highlight that oxidative stress is an emerging problem for reproductive medicine.

Antioxidants have become a focal point in the pursuit of solutions for oxidative stress-related issues, particularly in the realm of
reproductive health. These compounds are known for their ability to counteract the damaging effects of reactive oxygen species (ROS),
which have been linked to various reproductive challenges. By bringing antioxidants into treatment plans, we may be able to restore

harmony between the production of ROS and the body’s natural defenses, potentially leading to improved fertility outcomes.

Research is currently exploring a range of antioxidants, such as vitamins C and E, coenzyme Q10, and glutathione, to better un-
derstand their impact on fertility and overall reproductive wellness. The hope is that women dealing with oxidative stress-related
reproductive difficulties could experience not only alleviated symptoms but also a greater likelihood of conception through these

interventions.

As our knowledge of oxidative stress and its effects on women'’s health deepens, it emphasizes the need for continued exploration
in this field. Harnessing the potential of antioxidant therapies may offer new ways to prevent and manage reproductive disorders as-
sociated with oxidative stress. This emerging area of research promises to enhance the quality of life and reproductive prospects for

many women facing these obstacles.

Oxidative Stress in Gynaecological Disorders
Polycystic Ovary Syndrome (PCOS)

Polycystic Ovary Syndrome (PCOS) is recognized as one of the most prevalent endocrine disorders affecting women during their
reproductive years. It is characterized by a combination of clinical and biochemical features, including hyperandrogenism—excess
levels of male hormones leading to symptoms such as hirsutism, acne, and alopecia—ovulatory dysfunction, which results in irregular
or absent menstrual cycles and infertility, and the presence of polycystic ovarian morphology visible on ultrasound, where multiple

small cysts are seen on the ovaries.

Research has extensively explored the underlying mechanisms contributing to PCOS, and a significant body of evidence indicates
a strong association between oxidative stress and the condition. Oxidative stress refers to an imbalance between the production of
reactive oxygen species (ROS) and the body’s antioxidant defences, leading to cellular damage. In women with PCOS, studies have con-
sistently shown elevated levels of oxidative stress biomarkers, such as malondialdehyde (MDA), which is a byproduct of lipid peroxida-
tion and serves as an indicator of oxidative damage to cell membranes. At the same time, levels of key antioxidants like glutathione—a

major intracellular antioxidant that neutralizes ROS, are often decreased in these patients.

This imbalance suggests that oxidative stress may play a pivotal role in the pathophysiology of PCOS, potentially contributing to in-

sulin resistance, hormonal imbalances, and ovarian dysfunction observed in affected women. Understanding these biochemical alter-
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ations not only enhances our comprehension of PCOS but also opens avenues for targeted antioxidant therapies that may help mitigate

some of its symptoms and complications [1, 2].
Endometriosis

Endometriosis is a chronic inflammatory disorder characterized by the presence of tissue that closely resembles the lining of the
uterus (the endometrium) but located outside the uterine cavity, commonly on the ovaries, fallopian tubes, and other pelvic organs.
This ectopic endometrial tissue responds to hormonal fluctuations in a similar manner to the normal endometrium, leading to cyclic

bleeding, inflammation, and tissue damage.

Within endometriotic lesions, an oxidative environment has been identified, which involves the increased production of reactive
oxygen species (ROS) and other oxidative molecules. This heightened oxidative stress plays a significant role in amplifying the inflam-
matory response and causing cellular and tissue injury. The resulting inflammation and tissue damage contribute to the characteristic

symptoms of endometriosis, such as chronic pelvic pain and infertility [3, 4].

Research has demonstrated that women with endometriosis often exhibit elevated levels of oxidative markers—substances indic-
ative of oxidative stress—in their blood, peritoneal fluid, and tissue samples [5]. These markers include malondialdehyde (MDA),
8-hydroxy-2’-deoxyguanosine (8-OHdG), and other ROS-related molecules, which further support the link between oxidative stress
and the pathophysiology of endometriosis. Overall, the interplay between oxidative stress and inflammation is considered a key factor

in the development and progression of endometriosis, as well as in the severity of its clinical manifestations.
Infertility

Oxidative stress, characterized by an imbalance between the production of reactive oxygen species (ROS) and the body’s antioxidant
defences, has a detrimental effect on various aspects of reproductive health. It negatively impacts gamete quality by damaging sperm
DNA, lipids, and proteins, which can lead to decreased sperm motility, morphology, and fertilization capacity. Similarly, elevated ROS
levels can impair oocyte quality by inducing oxidative damage to cellular structures, thereby reducing their competence for fertiliza-
tion and proper embryo development [6, 7]. During early stages of pregnancy, oxidative stress can interfere with embryo development
and implantation, increasing the risk of miscarriage. Moreover, oxidative stress is associated with adverse pregnancy outcomes such
as preeclampsia, preterm birth, and intrauterine growth restriction. Due to its significant impact on reproductive success, oxidative
stress has become a major focus in infertility treatments, prompting the development of antioxidant therapies aimed at reducing ROS

levels and improving fertility outcomes [8].

Antioxidants: Types and Mechanisms of Action
Types of Antioxidants

Antioxidants are molecules that help protect the body from oxidative stress caused by free radicals, which are unstable molecules
that can damage cells, proteins, and DNA. They are essential for sustaining well-being and warding off numerous health issues.. Anti-

oxidants can be broadly classified into two main categories based on their origin and the way they function within the body:
Endogenous Antioxidants |9

Endogenous antioxidants are naturally produced by the body as part of its defense mechanism against oxidative damage. These in-
ternal antioxidants work continuously to neutralize free radicals generated during normal metabolic processes. The key endogenous

antioxidants include:

e Superoxide Dismutase (SOD): An enzyme that catalyzes the dismutation of the superoxide radical into oxygen and hydrogen
peroxide, thus reducing oxidative stress.

e Catalase: An enzyme that converts hydrogen peroxide, which is harmful at high concentrations, into water and oxygen, thereby
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preventing cellular damage.
Glutathione Peroxidase: An enzyme that reduces lipid hydroperoxides to their corresponding alcohols and converts free hydro-

gen peroxide into water, using glutathione as a substrate.

These enzymes are vital components of the body’s antioxidant defense system and are found in nearly all cells, especially in mito-

chondria and other organelles involved in metabolic processes. Their activity can be influenced by factors such as age, health status,

and lifestyle.

Exogenous Antioxidants [10]

Exogenous antioxidants are obtained from external sources, primarily through diet. They supplement the body’s endogenous defense

system and are crucial in supporting overall antioxidant capacity. These include:

Vitamins

Vitamin C (Ascorbic Acid): A water-soluble vitamin that directly scavenges free radicals in the aqueous compartments of the
body. It also helps regenerate other antioxidants like vitamin E.

Vitamin E (Tocopherol): A fat-soluble vitamin that protects cell membranes from lipid peroxidation by neutralizing free radicals.

Minerals

Selenium: A trace element that is a cofactor for glutathione peroxidase, enhancing its activity.

Zinc: Plays a role in stabilizing cell membranes and supports the function of various antioxidant enzymes.

Phytochemicals: Bioactive compounds found in plants that exhibit antioxidant properties, including:

Polyphenols: Such as resveratrol, present in grapes and red wine.

Flavonoids: Found in fruits, vegetables, tea, and chocolate, these compounds have potent antioxidant effects.

Mechanisms of Action

Antioxidants exert their effects through various mechanisms, including:

Scavenging Free Radicals: Neutralizing ROS by donating electrons, thus preventing cellular damage [11].

Regulating Redox Signaling: Modulating signaling pathways that influence cell growth, differentiation, and apoptosis [12].
Reducing Inflammation: Many antioxidants can diminish inflammation by inhibiting pro-inflammatory cytokines and enhanc-
ing the expression of anti-inflammatory mediators [13].

Scavenging Free Radicals: Antioxidants neutralize reactive oxygen species (ROS) and other free radicals by donating electrons,
which stabilizes these reactive molecules and prevents them from attacking cellular components such as lipids, proteins, and
DNA. This process helps to prevent oxidative stress-induced cellular damage and maintains cellular integrity and function [11].
Regulating Redox Signaling: Beyond direct scavenging, antioxidants influence redox signaling pathways within cells. They mod-
ulate various signaling cascades that are sensitive to the cellular redox state, thereby affecting processes such as cell growth,
differentiation, and programmed cell death (apoptosis). By maintaining a balanced redox environment, antioxidants help to
regulate normal cellular functions and prevent abnormal proliferation or cell death associated with oxidative imbalance [12].
Reducing Inflammation: Many antioxidants possess anti-inflammatory properties. They can diminish inflammation by inhib-
iting the production and activity of pro-inflammatory cytokines and mediators, such as tumor necrosis factor-alpha (TNF-a),
interleukins, and cyclooxygenases. Additionally, antioxidants can enhance the expression of anti-inflammatory mediators, con-

tributing to the resolution of inflammation and reducing tissue damage associated with chronic inflammatory conditions [13].
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Food Sources of Antioxidants

Incorporating a diet rich in antioxidants can provide protective effects against oxidative stress. Key dietary sources include:
Fruits: Berries (blueberries, strawberries), citrus fruits (oranges, lemons), and pomegranates [14, 15].

Vegetables: Leafy greens (spinach, kale), cruciferous vegetables (broccoli, Brussels sprouts), and peppers [16].

Nuts and Seeds: Almonds, walnuts, and flaxseeds, which are rich in vitamin E and omega-3 fatty acids [17, 18].

Herbs and Spices: Turmeric (curcumin) and ginger have notable antioxidant and anti-inflammatory effects [19].

Incorporating a diet rich in antioxidants can provide significant protective effects against oxidative stress, which is associated with
aging and various chronic diseases such as heart disease, cancer, and neurodegenerative disorders. Antioxidants neutralize free rad-
icals—unstable molecules that can damage cells and DNA—thus promoting overall health and cellular longevity. Key dietary sources

of antioxidants include:
Fruits

e Berries such as blueberries and strawberries are high in anthocyanins, flavonoids, and vitamin C, which have potent antioxidant
properties.

e Citrus fruits like oranges and lemons are rich in vitamin C, a vital antioxidant that supports immune function and skin health.

e Pomegranates contain polyphenols including ellagic acid and tannins, which have been shown to combat oxidative stress and
inflammation [14, 15].

Vegetables

» Leafy greens such as spinach and kale are packed with lutein, zeaxanthin, and vitamin C—compounds known for their antioxi-
dant activity and eye health benefits.

e Cruciferous vegetables like broccoli and Brussels sprouts contain sulforaphane and other phytochemicals that bolster the body’s
antioxidant defenses.

e Peppers (bell peppers, chili peppers) are rich in vitamin C and carotenoids like beta-carotene, contributing to their antioxidant
capacity [16].

Nuts and Seeds

e Almonds and walnuts are excellent sources of vitamin E, a fat-soluble antioxidant that protects cell membranes from oxidative
damage.

e Flaxseeds contain omega-3 fatty acids, which have anti-inflammatory and antioxidant effects that support cardiovascular health
[17, 18].

Herbs and Spices

e Turmeric, containing the active compound curcumin, exhibits strong antioxidant and anti-inflammatory properties. Research has
explored its possible benefits in preventing chronic diseases.
e Ginger is also rich in bioactive compounds like gingerol, which have antioxidant and anti-inflammatory effects, potentially reduc-

ing oxidative stress and supporting immune health [19].

Incorporating a diverse range of these foods into your daily diet can help ensure an ample intake of various antioxidants, thereby

enhancing your body’s ability to combat oxidative damage and maintain optimal health.
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Clinical Implications of Antioxidant Therapy
Polycystic Ovary Syndrome (PCOS)

Various studies have suggested the efficacy of antioxidant supplementation in managing PCOS. For example, omega-3 fatty acids,
inositol, and vitamins C and E have shown potential in improving insulin sensitivity, hormonal profiles, and ovulatory function [20, 21].
A systematic review indicated that myo-inositol supplementation effectively restores menstrual regularity and improves metabolic

parameters in women with PCOS [22].

Numerous studies have highlighted the potential benefits of antioxidant supplementation in the management of Polycystic Ovary
Syndrome (PCOS), a common endocrine disorder characterized by hormonal imbalance, insulin resistance, and ovulatory dysfunction.
For example, omega-3 fatty acids, inositol, and vitamins C and E have demonstrated promising effects in improving key aspects of
PCOS. Specifically, these antioxidants have been associated with enhanced insulin sensitivity, which is crucial given the metabolic dis-
turbances often seen in PCOS. They also contribute to hormonal regulation, leading to normalization of androgen levels, and support
ovulatory function, thereby increasing the likelihood of regular menstrual cycles and ovulation. A systematic review of clinical trials
concluded that myo-inositol supplementation can effectively restore menstrual regularity and improve metabolic parameters, such as

fasting insulin and lipid profiles, in women with PCOS, making it a valuable adjunct in managing this complex condition.
Endometriosis

Clinical research supports the use of antioxidants to alleviate symptoms of endometriosis. Notably, N-acetylcysteine (NAC) and vi-
tamin E supplementation have shown promise in reducing pain and lesion size [23, 24]. A randomized controlled trial found that NAC

improved symptoms in women undergoing surgery for endometriosis [25].

In the context of endometriosis, a chronic inflammatory condition characterized by the growth of endometrial tissue outside the
uterus, clinical research supports the role of antioxidants in symptom alleviation. Treatments involving N-acetylcysteine (NAC) and
vitamin E have shown potential in reducing the severity of symptoms such as pelvic pain and dysmenorrhea. Moreover, these antioxi-
dants have been linked to a reduction in lesion size, suggesting a possible role in disease progression modulation. A notable random-
ized controlled trial found that NAC supplementation led to significant improvements in pain scores and quality of life among women
undergoing surgery for endometriosis, indicating that antioxidant therapy may serve as an adjunct to surgical and medical treatments,

potentially decreasing the need for more invasive interventions.
Infertility

Antioxidant therapy has been explored as an adjunct to standard infertility treatments. For instance, coenzyme Q10, vitamin C, and
vitamin E supplementation may enhance sperm quality and improve clinical pregnancy rates, particularly in couples undergoing in vi-

tro fertilization (IVF) [26, 27]. A meta-analysis concluded that antioxidant therapy significantly improves clinical pregnancy rates [28].

Antioxidant therapy has also been investigated as an adjunct in the treatment of infertility, particularly in couples undergoing assist-
ed reproductive technologies like in vitro fertilization (IVF). The rationale is based on the hypothesis that oxidative stress adversely
affects gamete quality, fertilization, and embryo development. Supplementation with antioxidants such as coenzyme Q10, vitamin
C, and vitamin E has been associated with improvements in sperm quality parameters—including motility, morphology, and DNA
integrity—and may enhance the chances of successful conception. Several clinical studies and meta-analyses have reported that an-
tioxidant supplementation correlates with higher clinical pregnancy rates in both men and women undergoing fertility treatments. A
comprehensive meta-analysis concluded that antioxidant therapy significantly improves clinical pregnancy outcomes, underscoring

its potential as a supportive strategy to optimize reproductive success.
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Future Research Directions
The potential of antioxidant therapies in gynaecological disorders warrants further exploration. Key areas for future research include:

Longitudinal Studies: Large-scale, long-term clinical trials are needed to evaluate the long-term implications and safety of antioxidant

therapy in women’s health [29, 30].

Mechanistic Studies: Understanding the precise mechanisms of action of specific antioxidants across different gynaecological disor-

ders could inform targeted therapies [31].

Personalized Medicine: Investigating genetic and lifestyle factors that influence individual responses to antioxidant therapies could

help tailor treatments to enhance therapeutic efficacy [32].

The potential of antioxidant therapies in the treatment and management of gynaecological disorders presents a promising avenue
for future research, given their ability to combat oxidative stress—a key factor implicated in various reproductive health issues. To

fully realize their therapeutic potential, several critical areas require further investigation:
Conclusion

Antioxidant therapy represents a promising approach in the management of various gynaecological disorders, with evidence sup-
porting its potential to mitigate oxidative stress and improve reproductive outcomes. However, further rigorous research is essential

to establish standardized guidelines for clinical practice and identify optimal dosing regimens.

Antioxidant therapy is increasingly recognized as a promising strategy in the management of a wide range of gynaecological disor-
ders. These disorders include conditions such as polycystic ovary syndrome (PCOS), endometriosis, premenstrual syndrome (PMS),
and recurrent pregnancy loss, among others. The rationale behind using antioxidants lies in their ability to neutralize excess reactive
oxygen species (ROS) and reduce oxidative stress, which has been implicated in the pathogenesis and progression of many gynaeco-
logical conditions. By mitigating oxidative damage, antioxidant therapy holds the potential to improve cellular function, restore hor-
monal balance, and enhance overall reproductive health, thereby leading to better reproductive outcomes such as increased fertility,

improved ovulation, and successful pregnancies.

Despite encouraging preliminary evidence, the field still faces several challenges. There is a need for more rigorous, well-designed
clinical trials to conclusively determine the efficacy and safety of various antioxidant agents in different gynaecological settings. Ad-
ditionally, standardizing treatment protocols, including identifying appropriate types, combinations, and durations of antioxidant
supplementation, remains an important goal. Establishing optimal dosing regimens is crucial to maximize therapeutic benefits while
minimizing potential side effects or interactions. As research advances, developing clear clinical guidelines will be essential for inte-
grating antioxidant therapy into routine gynaecological practice, ultimately offering women more effective and personalized treat-

ment options.

References
1. Azziz R. “Polycystic ovary syndrome”. Obstet Gynecol 132.2 (2018): 321-36.
2. Mohammadi M. “Oxidative stress and polycystic ovary syndrome: A brief review”. Int ] Prev Med 10.1 (2019): 86.
3. Linda C Giudice. “Endometriosis”. N Engl ] Med 362.25 (2010): 2389-98.
4. Jackson LW, et al. “Oxidative stress and endometriosis”. Hum Reprod 20.7 (2005): 2014-20.
5. Gupta S, et al. “Pathogenic mechanisms in endometriosis-associated infertility”. Fertil Steril 90.2 (2008): 247-57.
6. Kaltsas A. “Oxidative stress and male infertility: the protective role of antioxidants”. Medicina 59.10 (2023): 1769.
7. Makker K, Agarwal A and Sharma R. “Oxidative stress & male infertility”. Indian ] Med Res 129.4 (2009): 357-67.
8. Archibong AE,, et al. “Oxidative stress in reproductive toxicology”. Curr Opin Toxicol 7 (2018): 95-101.

PriMera Scientific Medicine and Public Health https://primerascientific.com/psmph


https://pubmed.ncbi.nlm.nih.gov/29995717/
https://pubmed.ncbi.nlm.nih.gov/31198521/
https://pubmed.ncbi.nlm.nih.gov/32212520/
https://pubmed.ncbi.nlm.nih.gov/15817589/
https://pubmed.ncbi.nlm.nih.gov/18672121/
https://pubmed.ncbi.nlm.nih.gov/37893487/
https://pubmed.ncbi.nlm.nih.gov/19535829/
https://pubmed.ncbi.nlm.nih.gov/30105313/

Antioxidant Therapy in Gynaecological Disorders: A Short Comprehensive Review 35

10

13.
14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.
27.

28

29.

30.
31
32.

Kausar S, Wang F and Cui H. “The role of mitochondria in reactive oxygen species generation and its implications for neurodegen-
erative diseases”. Cells 7.12 (2018): 274.

. B Halliwell. “Free radicals and antioxidants: a personal view”. Nutr Rev 52.8 (1994): 253-65.
11.
12.

Ginter E, Simko V and Panakova V. “Antioxidants in health and disease”. Bratisl Lek Listy 115.10 (2014): 603-6.

Huang MLH,, et al. “The role of the antioxidant response in mitochondrial dysfunction in degenerative diseases: cross-talk be-
tween antioxidant defense, autophagy, and apoptosis”. Oxid Med Cell Longev 2019 (2019): 6392763.

Arulselvan P, et al. “Role of antioxidants and natural products in inflammation”. Oxid Med Cell Longev 2016 (2016): 5276130.
Liu RH. “Health benefits of fruit and vegetables are from additive and synergistic combinations of phytochemicals”. Am ] Clin Nutr
78.3 (2003): 517S-520S.

Rahaman MM, et al. “Natural antioxidants from some fruits, seeds, foods, natural products, and associated health benefits: An
update”. Food Sci Nutr 11.4 (2023): 1657-1670.

Jideani AIO., et al. “Antioxidant-rich natural fruit and vegetable products and human health”. Int ] Food Prop 24.1 (2021): 41-67.
Blomhoff R,, et al. “Health benefits of nuts: Potential role of antioxidants”. British ] Nutr 96.2 (2006): S52-60.

Yang J, Liu RH and Halim L. “Antioxidant and antiproliferative activities of common edible nut seeds”. LWT - Food Sci Tech 42.1
(2009): 1-8.

El-Saadony MT, et al. “Impacts of turmeric and its principal bioactive curcumin on human health: Pharmaceutical, medicinal, and
food applications: A comprehensive review”. Front Nutr 9 (2023): 1-34.

Zhao ]., et al. “Effects of antioxidant intervention in patients with polycystic ovarian syndrome: A systematic review and me-
ta-analysis”. Medicine 101.32 (2022): e30006.

Olga L., et al. “Effects of antioxidant supplementation for polycystic ovary syndrome”. ] Edu Health Sport 61 (2024): 50695.
Rudnicka E., et al. “Oxidative stress and reproductive function: oxidative stress in polycystic ovary syndrome”. Reproduction
164.6 (2022): F145-F154.

Santanam N., et al. “Antioxidant supplementation reduces endometriosis related pelvic pain in humans”. Transl Res 161.3 (2012):
189-95.

Anastasi E., et al. “Efficacy of n-acetylcysteine on endometriosis-related pain, size reduction of ovarian endometriomas, and fer-
tility outcomes”. Int ] Environ Res Public Health 20.6 (2023): 4686.

Sanamiri K, et al. “Non-hormonal therapy for endometriosis based on angiogenesis, oxidative stress and inflammation”. Int ]
Fertil Steril 18.4 (2024): 305-13.

Smits RM,, et al. “Antioxidants in fertility: impact on male and female reproductive outcomes”. Fertil Steril 110.4 (2018): 578-80.
Saleh R, et al. “Antioxidant therapy for infertile couples: a comprehensive review of the current status and consideration of future
prospects”. Front Endocrinol 15 (2025): 1-19.

. Sebastiani G., et al. “Effects of antioxidant intake on fetal development and maternal/neonatal health during pregnancy”. Antiox-

idants 11.4 (2022): 648.

Dhiman NK and Saini R. “Natural antioxidants and their impact on female reproductive health”. ] Reprod Healthcare Med 6.1
(2025): 1-8.

Yoshihara D, Fujiwara N and Suzuki K. “Antioxidants: benefits and risks for long-term health”. Maturitas 67.2 (2010): 103-7.
Halliwell B. “Understanding mechanisms of antioxidant action in health and disease”. Nat Rev Mol Cell Biol 25.1 (2024): 13-33.
Sharifi-Rad M. “Lifestyle, oxidative stress, and antioxidants: back and forth in the pathophysiology of chronic diseases”. Front
Physiol 11 (2020): 694-714.

PriMera Scientific Medicine and Public Health https://primerascientific.com/psmph


https://pubmed.ncbi.nlm.nih.gov/7970288/
https://pubmed.ncbi.nlm.nih.gov/25573724/
https://pubmed.ncbi.nlm.nih.gov/31057691/
https://pubmed.ncbi.nlm.nih.gov/31057691/
https://pubmed.ncbi.nlm.nih.gov/27803762/
https://pubmed.ncbi.nlm.nih.gov/12936943/
https://pubmed.ncbi.nlm.nih.gov/12936943/
https://pubmed.ncbi.nlm.nih.gov/37051367/
https://pubmed.ncbi.nlm.nih.gov/37051367/
https://pubmed.ncbi.nlm.nih.gov/17125534/
https://pubmed.ncbi.nlm.nih.gov/36712505/
https://pubmed.ncbi.nlm.nih.gov/36712505/
https://pubmed.ncbi.nlm.nih.gov/35960093/
https://pubmed.ncbi.nlm.nih.gov/35960093/
https://pubmed.ncbi.nlm.nih.gov/36279177/
https://pubmed.ncbi.nlm.nih.gov/36279177/
https://pubmed.ncbi.nlm.nih.gov/22728166/
https://pubmed.ncbi.nlm.nih.gov/22728166/
https://pubmed.ncbi.nlm.nih.gov/36981595/
https://pubmed.ncbi.nlm.nih.gov/36981595/
https://pubmed.ncbi.nlm.nih.gov/39564820/
https://pubmed.ncbi.nlm.nih.gov/39564820/
https://pubmed.ncbi.nlm.nih.gov/30196940/
https://pubmed.ncbi.nlm.nih.gov/39850484/
https://pubmed.ncbi.nlm.nih.gov/39850484/
https://pubmed.ncbi.nlm.nih.gov/35453333/
https://pubmed.ncbi.nlm.nih.gov/35453333/
https://pubmed.ncbi.nlm.nih.gov/20627629/
https://pubmed.ncbi.nlm.nih.gov/37714962/
https://pubmed.ncbi.nlm.nih.gov/32714204/
https://pubmed.ncbi.nlm.nih.gov/32714204/

