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ABSTRACT

Female infertility, defined as the inability to conceive after 12 months of unprotected sexual activity, affects 15%-17% of couples globally, with female-related
factors contributing to approximately 50% of cases. The causes of female infertility are multifaceted and not always well understood, as they can remain undiagnosed
or interact to exacerbate adverse effects on the female reproductive system. This study aims to highlight the role of herbal medicine, plant-based compounds,
polyphenols, isoflavones, flavonoids, PCOS, POF, endometriosis, hyperprolactinemia, hypothalamic dysfunction, and reproductive health in addressing female
infertility, supported by a thorough review of recent literature. Relevant studies published within the last seven years (2018-2024) were retrieved from databases
such as PubMed and Google Scholar to ensure up-to-date findings. Results reveal that plant-based compounds, particularly polyphenols such as isoflavones and
flavonoids, enhance reproductive health by regulating endocrine pathways and alleviating conditions like polycystic ovary syndrome (PCOS), premature ovarian
failure (POF), endometriosis, hyperprolactinemia, and hypothalamic dysfunction. Specific herbs, including Punica granatum, Curcuma longa, Cinnamomum
zeylanicum, Tribulus terrestris, Ashwagandha, and Red Clover, demonstrated efficacy in improving female fertility by enhancing oocyte and embryo quality,
follicular development, ovulation, clinical pregnancy rates, blood circulation, live birth rates, and endometrial receptivity. The study concludes that herbal medicine
offers an effective and safe alternative for treating female infertility, with minimal side effects reported.
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INTRODUCTION

Infertility is commonly defined as the inability to conceive after 12 months of frequent, unprotected heterosexual intercourse. It is a global concern,
affecting approximately 48.5 million couples worldwide (Zegers-Hochschild et al., 2009) and impacting around 15% of couples of reproductive age, with
a significant proportion residing in developing nations (Boivin et al., 2007). The causes of infertility are multifactorial, with female factors contributing
to one-third of cases, male factors accounting for another third, and the remaining cases either involving both partners or having no clear explanation
(Thonneau et al., 1991). Notably, women are often socially and psychologically burdened with the stigma of infertility, especially in cultures where
childbearing is central to a woman’s identity (Kuczynski & Hennig, 1993).

Beyond its direct impact on reproduction, infertility is increasingly recognized for its broader psychological, social, and emotional consequences. For
instance, up to 10% of infertile women may have underlying genetic disorders, including chromosomal abnormalities or gene mutations (Lamb et al.,
2018). In addition, exposure to environmental factors and hormonal imbalances has been identified as contributing to infertility in some cases (Elliott et
al., 2014). The emotional and social stress of infertility is particularly pronounced in developing nations, where an estimated 34 million couples are
actively seeking treatment. These couples often experience not only infertility but also severe social and emotional challenges, including depression and
anxiety, largely due to the stigma associated with childlessness (Inhorn, 2003).

Despite advances in fertility treatments such as in-vitro fertilization (IVF), which can be financially prohibitive—costing over USD 61,000 for a successful
pregnancy—many couples in developing regions turn to alternative therapies (Gleicher & Barad, 2018). These alternatives, including acupuncture, yoga,
and herbal treatments, offer a more affordable, accessible, and culturally compatible option for addressing infertility (Manheimer et al., 2008). The use
of herbal medicine in treating infertility is particularly widespread, with estimates suggesting that herbal remedies are used by between 1% and 87% of
pregnant women globally (Carter et al., 2016). In regions with limited access to conventional medical treatments, herbal medicine is favored due to its
low cost, perceived safety, cultural integration, and fewer side effects compared to pharmaceutical treatments (Fujii et al., 2012). However, despite its
popularity, the safety and efficacy of herbal medicine in treating infertility remains uncertain and requires further investigation.

This review focuses on the effectiveness of herbal treatments for infertility in women, hypothesizing that such treatments may improve fertility outcomes
in women of reproductive age. We aim to systematically explore the mechanisms, benefits, and causes of herbal medicine use in infertility treatment.
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Infertility can be classified into primary and secondary types. Primary infertility refers to a woman’s inability to conceive despite having regular,
unprotected intercourse for a year or more, while secondary infertility refers to the inability to conceive after previously achieving a pregnancy. Primary
infertility in women may stem from issues related to the vagina, cervix, fallopian tubes, uterus, or ovaries. Secondary infertility, on the other hand, may
result from various factors, including aging, reproductive disorders, and lifestyle choices. Age, in particular, plays a critical role in fertility, as studies
suggest that a woman’s fertility begins to decline after the age of 25, with a significant drop after 38, when ovarian function and egg production diminish
(Scheffer et al., 2014).

CAUSES

Female infertility is associated with numerous specific factors, though in some cases the exact cause remains unclear. Often, these factors may be
undiagnosed, or they may interact in ways that exacerbate the negative impact on a woman's reproductive health. Broadly, the causes of infertility can be
classified into several major groups (Greil, 2007).

Hormonal Disorder: Hormonal disorders are a significant contributor to female infertility and are often characterized by symptoms such as irregular
menstrual cycles, abnormal bleeding (either excessive or very light), pelvic and abdominal cramps, absence of menstruation, or prolonged menstruation.
These are typically categorized as ovulation disorders. The glands responsible for the production of sex hormones, such as the thyroid gland, pituitary
gland, and hypothalamus, can be disrupted by factors such as stress, birth control pills, and hypothyroidism (Sherman & Polotsky, 2013). These
disruptions can severely impact ovulation and overall fertility.

Polycystic Ovary Syndrome (PCOS): PCOS is one of the most common causes of female infertility. It is characterized by hormonal imbalances,
particularly high levels of androgens (male hormones) in women, which interfere with the normal growth, development, and release of eggs during
ovulation. In addition to infertility, PCOS may also lead to symptoms such as abnormal hair growth (hirsutism), acne, and obesity. Irregular menstruation
and the development of ovarian cysts are hallmark signs of the condition (Teede et al., 2018). Women with PCOS may also experience insulin resistance,
which can further disrupt hormonal balance and exacerbate infertility (Moran et al., 2010).

Hormonal Imbalance: Hormonal imbalances play a significant role in female infertility. Conditions like PCOS, where high testosterone levels interfere
with ovulation, are common causes. Hormonal imbalances may also result from thyroid disorders (either hypothyroidism or hyperthyroidism), adrenal
disorders such as congenital adrenal hyperplasia, and disruptions caused by the use of hormonal contraceptives. Anovulatory periods, fluctuating levels
of luteinizing hormone (LH) and follicle-stimulating hormone (FSH), and imbalances in estrogen and progesterone levels can all interfere with the
menstrual cycle and fertility (Souter et al., 2009). Environmental factors, such as exposure to endocrine-disrupting chemicals, may also contribute to
hormonal imbalance and infertility (Diamanti-Kandarakis et al., 2009). Treatment options may include ovulation-stimulating medications, such as
clomiphene citrate, and in vitro fertilization (IVF) in more severe cases (Mayo Clinic, 2020).

Fallopian Tube-Related Causes: The fallopian tubes play a critical role in fertility, as they are the site where fertilization typically occurs. Abnormalities
of the fallopian tubes, including blockages caused by infections, inflammation, or pelvic adhesions, can prevent the sperm and egg from meeting or hinder
the transport of the embryo into the uterus. Tubal factor infertility is a leading cause of female infertility, responsible for approximately 11-67% of cases
(Ravines et al., 2015). Blockages can result from infections like pelvic inflammatory disease, endometriosis, or conditions such as salpingitis isthmica
nodosa (SIN) (Silva et al., 2016).

Endometriosis: Endometriosis is a chronic inflammatory condition where tissue resembling the endometrium (lining of the uterus) grows outside the
uterus, affecting areas such as the ovaries and fallopian tubes. This condition can lead to infertility by damaging ovarian tissue and creating adhesions or
cysts that disrupt normal reproductive processes. Endometriosis is associated with a reduced ovarian reserve, inflammation, and oxidative stress, which
can significantly impact fertility (D’Hooghe et al., 2010). It is estimated that 10-15% of women of reproductive age suffer from endometriosis, and it is
found in 25-50% of women seeking fertility treatments (Giudice, 2010).

Sexually Transmitted Infections (ST1s), Sexual Violence, and Infertility: Infections of the female genital tract, including those caused by chlamydia
and gonorrhea, are major contributors to infertility. These STls can lead to pelvic inflammatory disease (PID), which damages the fallopian tubes,
increasing the risk of ectopic pregnancy and infertility. Other conditions like candida or trichomonas cause discomfort but are less likely to result in long-
term infertility. Additionally, experiences of sexual violence, including abuse during childhood, have been linked to higher risks of infertility and
menstrual irregularities, suggesting that psychological trauma may influence reproductive health (Kendall-Tackett, 2007; Goldenberg et al., 2015). These
associations highlight the importance of addressing both physical and emotional trauma in fertility management.

PHYSICAL SYMPTOMS

Irregular Menstrual Cycles (Amenorrhea, Oligomenorrhea): Menstruation is a fundamental biological process for women of reproductive age. The
menstrual cycle typically begins around the age of 12-15, marking the onset of puberty, and concludes with menopause around the age of 45-50. While
the average menstrual cycle spans 28 days, variations between 20 to 40 days can occur. Regular menstruation, lasting 2 to 7 days, typically occurs every
21-35 days. However, approximately 14-25% of women experience menstrual irregularities, including variations in menstrual flow, abnormal cycle
lengths (shorter than 21 days or longer than 35 days), or extended periods of no menstruation (3-6 months). These irregularities may arise from shifts in
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estrogen and progesterone levels, disrupting the normal cycle. Irregular periods can serve as indicators of a woman's overall health and have implications
for fertility (Attia G. M. et al. 2023).

Painful Menstruation (Dysmenorrhea): Dysmenorrhea refers to cyclical pelvic pain associated with menstruation and can be classified into primary
(without underlying gynecological conditions) or secondary (due to conditions like endometriosis or pelvic inflammatory disease). Primary dysmenorrhea
(PD) is attributed to increased prostaglandin production during menstruation, resulting in uterine muscle contractions and ischemia. PD affects 70-90%
of women, with 2-29% experiencing severe pain (Barbosa-Silva et al. 2024).

Heavy or Light Bleeding: Heavy menstrual bleeding (HMB), a condition affecting many women, can severely impact quality of life. Primary hemostasis
disorders, which affect platelet plug formation, are a common cause of HMB. Abnormal uterine bleeding (AUB) encompasses excess menstrual bleeding
or irregular timing of the menstrual cycle. The term "heavy menstrual bleeding" has replaced the outdated term "menorrhagia” to describe prolonged or
excessive bleeding, often exceeding 7 days (Kontogiannis A. et al. 2023).

Pelvic Pain or Discomfort: Chronic pelvic pain, typically persisting for more than 6 months, is commonly associated with conditions like dysmenorrhea
or dyspareunia. This type of pain may be cyclic or noncyclic and often results in negative emotional, sexual, and behavioral consequences. When linked
to menstruation or intercourse, chronic pelvic pain may signal gynecological dysfunction. Such pain often reflects issues related to the lower urinary tract,
sexual organs, or bowel (Lamvu G. et al. 2021).

Abnormal Vaginal Discharge: Vaginal discharge is a common occurrence in women of reproductive age, deriving from natural secretion of cervical
and Bartholin's glands and the vaginal lining. Abnormal discharge, while not a disease itself, often signals underlying health issues such as infections or
sexually transmitted diseases. It may involve changes in color, odor, or consistency, and could be accompanied by symptoms like itching, pelvic pain, or
abnormal bleeding (Abdelmoneam A. H. et al. 2023).

EMOTIONAL AND PSYCHOLOGICAL SYMPTOMS

Stress: Stress is a prevalent issue in modern life, manifesting as both mental and physiological responses to perceived threats. Infertility, affecting millions
globally, can be a significant source of stress, often leading to psychological trauma. Emotional pressures related to personal, marital, and social
expectations are particularly pronounced among couples experiencing infertility. Research suggests that stress is a contributing factor in the development
of unexplained reproductive disorders (Ramya S. et al. 2023).

Anxiety: Anxiety, a common response to stress, is frequently seen in women facing infertility. This emotional symptom often persists throughout
infertility treatments and can be particularly pronounced during in vitro fertilization (IVF) cycles. High anxiety levels are observed at various stages of
treatment, with repeated fertility procedures contributing to heightened emotional distress (lordachescu D. A. 2021).

Depression: Depressive disorders significantly impact global health, with women facing unique pressures, such as balancing work and home
responsibilities. The relationship between fertility behavior and depression is complex; some studies suggest that having children or multiple pregnancies
increases the risk of depression, while others report no significant impact. Stressors like physical health challenges, increased domestic responsibilities,
and financial strain can all influence depression levels in women (Yang, H. et al. 2020).

Mood Swings: Mood swings often accompany menstrual disorders like dysmenorrhea, premenstrual syndrome (PMS), and premenstrual dysphoric
disorder (PMDD). These fluctuations, especially during the luteal phase of the menstrual cycle, affect up to 75% of menstruating women. Hormonal
fluctuations, particularly changes in estrogen and progesterone, play a key role in these mood disturbances, which may serve as indicators for more serious
mood disorders (Al-Tarawneh et al. 2024).

OTHER SYMPTOMS

Age-Related Decline in Fertility: As more women delay childbearing, age-related infertility has become a significant issue. The likelihood of infertility
increases with age due to the natural decline in ovarian function, particularly after the age of 37. The quality of eggs and the chromosomal integrity of
embryos also decline with age. Advanced maternal age is a leading factor in miscarriage rates, with risks of early miscarriage reaching 51% at ages 40-
44, and 93% after 45 (Chronopoulou E. 2021).

Family History of Infertility: Infertility affects 10% of women and is often influenced by genetic factors. While genetic causes of infertility remain
poorly understood, chromosomal and gene mutations play a role. Genetic testing can help identify infertility causes, hereditary conditions, and optimize
assisted reproductive technologies (ART) (Maddirevula S. et al.2020).

Lifestyle Factors: Lifestyle factors, such as smoking, alcohol use, poor diet, and lack of exercise, are crucial in influencing fertility. Smoking, for
instance, is linked to decreased fertility in women due to its negative effects on the ovaries and reproductive organs. Excessive alcohol consumption and
poor dietary habits further complicate reproductive health. Regular physical activity is vital for maintaining proper reproductive function (Emokpae M.
A etal. 2021).
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SILENT SYMPTOMS

Ovarian Reserve Decline: Diminished ovarian reserve (DOR) refers to a decrease in the number and quality of eggs in the ovaries, typically due to age
or ovarian disease. Women with DOR may face challenges achieving pregnancy even with assisted reproductive techniques (Yin J. et al. 2021).

Tubal Damage: Tubal damage, often caused by pelvic infections or sexually transmitted diseases, accounts for 25-35% of infertility cases. Obstruction
or damage to the fallopian tubes can impede the fertilization process, leading to infertility (Nikolenko V. N. et al. 2020).

Uterine Abnormalities: Congenital uterine abnormalities, stemming from abnormal development during fetal life, can lead to fertility complications and
pregnancy losses. These abnormalities are found in 16% of women with recurrent miscarriages and 7.3% of women facing infertility. Several types of
congenital uterine defects, such as a bicornuate uterus or septate uterus, are associated with fertility challenges (Hosseinirad H. et al. 2021).

HERBAL REMEDIES FOR FEMALE INFERTILITY:

Dong Quai (Angelica sinensis): Dong quai, a fragrant perennial herb from the Angelica genus (Apiaceae family), is primarily found in China, Korea,
and Japan. Known for its strong scent, reminiscent of celery and licorice, it typically grows in cold, damp mountain environments. The plant has smooth,
purplish stems and produces white flowers in June and July, followed by bipartite carpophores. The main active compounds in Angelica sinensis include
ferulic acid, Z-ligustilide, and butylidenephthalide, which have a variety of bioactivities such as anti-inflammatory, immunostimulatory, neuroprotective,
and anti-cancer properties. Traditionally, Dong quai is believed to enhance fertility by improving blood circulation to the uterus and strengthening the
uterine walls. It is commonly consumed from the first day of the menstrual cycle until ovulation, often in the form of tea (Chen et al., 2022).

Red Clover (Trifolium pratense): Red clover, a leguminous plant widely distributed in temperate zones, is rich in isoflavones that convert into
phytoestrogens in the body. Phytoestrogens mimic estrogen and are used to treat conditions like polycystic ovary syndrome (PCOS) and menstrual
irregularities. Studies have shown that red clover may alleviate menopausal symptoms by binding to estrogen receptors, particularly estrogen receptor
beta (ER), and reducing inflammation (Bui et al., 2017). However, it may cause side effects such as headaches, nausea, or vaginal bleeding, and should
be avoided by individuals with estrogen-sensitive conditions such as breast or ovarian cancer, or those who are pregnant or breastfeeding (Mills & Bone,
2005).

Tribulus Terrestris: Tribulus terrestris, a perennial plant from the Zygophyllaceae family, has gained attention for its purported effects on improving
fertility and sexual health in both men and women. It has been shown to enhance hormonal levels (estradiol in women and testosterone in men), improve
libido, and stimulate ovulation. Additionally, it is beneficial in the treatment of PCOS by promoting folliculogenesis and increasing ovarian activity. The
herb’s phytochemicals, including glycosides and flavonoids, are believed to improve reproductive function by affecting hormone regulation and
enhancing sexual desire (Patel et al., 2019).

Ashwagandha (Withania somnifera): Ashwagandha, commonly known as Indian ginseng, is a member of the Solanaceae family and has been used in
traditional medicine to treat infertility. It is known to regularize menstrual cycles, reduce dysmenorrhea, and stimulate folliculogenesis in women. Studies
suggest that Ashwagandha works by boosting the hypothalamic-pituitary-gonadal (HPG) axis, improving estrogen balance, and increasing gonadotropin
secretion. This herb has been shown to improve sexual function in women with sexual dysfunction, enhancing sexual arousal, lubrication, and lowering
sexual distress (Singh et al., 2014).

Pomegranate (Punica granatum): Pomegranate, a fruit-bearing shrub from the Punicaceae family, is revered for its antioxidant and anti-inflammatory
properties. Its extracts, rich in phytoestrogens, have shown promise in regulating estrogen levels and reducing symptoms of PCOS. Pomegranate has been
reported to improve uterine blood flow and endometrial thickness, both of which can aid in successful implantation. Additionally, its polyphenolic
compounds possess anti-androgenic effects, making it beneficial for managing symptoms related to hormonal imbalances (Bader et al., 2021).

Curcumin (Turmeric): Curcumin, a bioactive compound from the turmeric plant (Curcuma longa), has demonstrated therapeutic potential in treating
female infertility, especially conditions like PCOS. Known for its anti-inflammatory and antioxidant properties, curcumin helps to reduce androgen levels,
which are often elevated in PCOS. Clinical trials have found that curcumin can improve ovarian folliculogenesis and mitigate age-related ovarian
dysfunction. It has also shown potential in improving ovarian health in animal models by promoting follicular development and ovulation (Kim et al.,
2020).

CONCLUSION

Herbal remedies have long been utilized in traditional medicine, and their potential in addressing female infertility is increasingly supported by modern
research. Herbs like Dong Quai, Red Clover, Tribulus Terrestris, Ashwagandha, Pomegranate, and Curcumin have shown encouraging results in
enhancing reproductive health, regulating hormonal imbalances, promoting ovulation, and improving overall fertility. These remedies are especially
promising for women with conditions like PCOS, endometriosis, or hormonal irregularities.

However, while these herbs offer a natural alternative to conventional fertility treatments, it is crucial to approach their use with careful consideration.
Each herb contains bioactive compounds that interact with the body in different ways, and their effectiveness can vary from person to person. Furthermore,
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some herbs may have contraindications or potential side effects, particularly when used in conjunction with other medications or in individuals with
specific medical conditions.

FUTURE OUTCOMES

The future of herbal remedies in treating female infertility holds exciting possibilities, but it will require further exploration in the following areas:

Clinical Trials and Evidence-Based Research: Although some herbal remedies show promise, there is still a need for more rigorous clinical studies to
validate their efficacy and safety. Randomized controlled trials (RCTs) and larger-scale studies will provide clearer insights into how these herbs can be
integrated into mainstream fertility treatments.

Standardization and Dosage: One of the challenges with herbal remedies is the lack of standardized dosages. Future research should focus on
determining optimal dosages, treatment regimens, and standardized extracts that ensure consistent therapeutic effects. This will help enhance their clinical
application and safety.

Combination Therapies: Research on combining herbal remedies with conventional fertility treatments (such as IVF or hormonal therapy) could provide
synergistic effects. Combining natural and pharmacological approaches may improve the outcomes for women who do not respond to conventional
treatments alone.

Personalized Approaches: As more is learned about individual responses to herbal remedies, personalized approaches to treatment can be developed.
Future studies should focus on identifying biomarkers that predict which women are most likely to benefit from specific herbs or combinations of herbs.

Herbal Integration with Modern Medicine: The integration of herbal treatments with modern medicine, particularly in the context of infertility, will
require collaboration between healthcare providers, herbalists, and researchers. This integrated approach could pave the way for a more holistic and
comprehensive fertility treatment plan.

Safety and Long-Term Effects: Understanding the long-term effects of herbal remedies is essential, particularly when used over extended periods.
Further research should address the potential risks of chronic use and ensure that these treatments are safe for women trying to conceive.

In conclusion, while herbal remedies for female infertility hold significant promise, they must be used with caution and a deep understanding of their
properties. Future research and clinical studies will be key in unlocking their full potential and ensuring their safe, effective application in fertility
treatments. By combining traditional knowledge with modern science, these remedies could provide women with more options and a greater chance of
achieving successful pregnancies.
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