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ABSTRACT

Female infertility, often underpinned by hormonal imbalances, has emerged as a growing global health challenge,
with polycystic ovary syndrome (PCOS), luteal phase defects, hyperprolactinemia, and hypothalamic-pituitary-
ovarian (HPO) axis dysregulation among the leading causes. While conventional hormonal therapies offer effective
symptom control, they are frequently accompanied by side effects and limited accessibility in low-resource settings.
Phytohormonal interventions, derived from medicinal plants with hormone-modulating properties, present a
promising and more holistic alternative. This review explores the therapeutic roles of phytoestrogens,
phytoprogestins, anti-androgens, and adaptogens in restoring endocrine balance and promoting ovulatory function.
Key botanicals such as Vitex agnus-castus, Glycyrrhiza glabra, Trifolium pratense, Dioscorea villosa, and Asparagus
racemosus are discussed with respect to their molecular mechanisms, clinical efficacy, and safety profiles. Emphasis
is placed on the integration of phytotherapeutics into modern reproductive endocrinology through evidence-based
approaches and the potential for personalized herbal formulations. As interest grows in natural, multi-targeted
therapies, phytohormonal interventions may offer new hope for women facing infertility linked to hormonal
disruption.
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INTRODUCTION

Female infertility is a complex reproductive health issue affecting over 48 million couples worldwide [1-57. A
significant proportion of these cases are associated with hormonal disturbances that interfere with ovulation, oocyte
maturation, corpus luteum function, and overall menstrual regularity [6-87. Central to reproductive hormonal
regulation is the hypothalamic-pituitary-ovarian (HPO) axis, which coordinates the release of gonadotropin-
releasing hormone (GnRH), luteinizing hormone (LH), follicle-stimulating hormone (FSH), estrogen, and
progesterone [10-147]. Disruptions in this axis, whether due to polycystic ovary syndrome (PCOS), luteal phase
defects, hyperprolactinemia, premature ovarian insufficiency (POI), thyroid dysfunction, or hypothalamic
amenorrhea can result in ovulatory infertility [15-197. Conventional pharmacological interventions for such
disorders typically include exogenous hormone administration (e.g., clomiphene citrate, gonadotropins), dopamine
agonists, and insulin-sensitizing agents [20-247. While effective, these therapies may cause undesirable side effects,
require extensive monitoring, and in some settings, are neither affordable nor culturally accepted. Consequently,
there is growing interest in complementary and alternative approaches, particularly those derived from medicinal
plants with hormone-modulating properties.

Phytohormonal therapy refers to the use of plant-derived compounds that mimic, modulate, or support endogenous
hormonal functions [25-297. Such compounds include phytoestrogens, phytoprogestins, anti-androgens,
dopaminergic agents, adaptogens, and insulin-sensitizers [30-35]. These botanicals have been used for centuries in
traditional medicine systems such as Ayurveda, Traditional Chinese Medicine, and Greco-Arabic medicine, and are
now gaining attention for their potential to restore reproductive hormonal balance through multi-targeted
mechanisms [86-407] This review explores the molecular basis, clinical evidence, and integrative potential of key
phytohormonal agents in managing female infertility. The discussion begins with the role of phytoestrogens,
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continues with botanicals that support progesterone balance and luteal phase integrity, and culminates with a focus
on hormone-modulating herbs for specific reproductive disorders.
Phytoestrogens and Estrogen Receptor Modulation
Estrogen plays a vital role in the regulation of the menstrual cycle, follicular growth, endometrial proliferation,
cervical mucus production, and ovulation [41-447. A deficiency or imbalance in estrogen levels can disrupt ovulatory
processes, impair endometrial receptivity, and reduce the likelihood of successful conception [97. Phytoestrogens
are naturally occurring plant compounds that structurally and functionally resemble 17B-estradiol [107]. They
interact with estrogen receptors—particularly ERB—and exert selective estrogen receptor modulation depending
on tissue type and endogenous estrogen levels [45-47] Isoflavones such as genistein and daidzein, abundant in soy
(Glycine max) and red clover (Trifolium pratense), have been extensively studied for their ability to bind to estrogen
receptors and influence estrogen-responsive gene expression [47-487. These isoflavones exhibit weak estrogenic
activity but can exert beneficial effects in both hypoestrogenic and hyperestrogenic states, making them suitable for
balancing estrogenic tone without overstimulation [48-547].
Lignans, found in flaxseed (Linum usitatissimum) and sesame, are converted in the gut to enterolactone and
enterodiol-compounds with moderate affinity for estrogen receptors [1387. These lignans help modulate estrogen
metabolism by enhancing the excretion of harmful estrogen metabolites and promoting the formation of beneficial
estrogen derivatives [147). Lignans have also been associated with improved menstrual cycle regularity and
favorable hormonal profiles in women with estrogen-related disorders [55-587 Coumestans, another class of
phytoestrogens found in split peas, alfalfa, and sprouts, exhibit high binding affinity for estrogen receptors and may
improve estrogen-dependent fertility parameters in women with functional estrogen deficiency [167] While
phytoestrogens are not direct hormone replacements, their role as selective estrogen receptor modulators (SERMs)
enables them to provide a nuanced approach to estrogen support. Clinical studies suggest that phytoestrogens may
promote follicular maturation, enhance ovulation, and support endometrial development, particularly in women with
mild estrogen insufficiency, perimenopausal infertility, or thin endometrial linings [59-607. Importantly, they
appear to exert minimal side effects compared to synthetic estrogens, making them suitable for longer-term use and
integrative fertility protocols [60-627].
Phytoprogestins and Luteal Phase Support
Progesterone is essential for preparing the endometrium for implantation, maintaining early pregnancy, and
regulating the luteal phase of the menstrual cycle [63-647. Insufficient progesterone production or shortened luteal
phases are common causes of infertility and early miscarriage [197]. While synthetic progestins are commonly
prescribed, they may interfere with the HPO axis and carry risks such as mood changes and breakthrough bleeding
[207]. Phytoprogestins and herbs that indirectly stimulate corpus luteum function offer a gentler, more
physiologically aligned approach [217] Among the most studied is Vitex agnus-castus (chasteberry), which acts on
the dopaminergic receptors in the hypothalamus and pituitary gland to lower prolactin levels [227. Elevated
prolactin suppresses GnRH and consequently reduces LH and FSH levels, impairing ovulation [237. By modulating
prolactin, Vitex helps normalize gonadotropin secretion, support luteinization, and enhance endogenous
progesterone production [247. Clinical trials have demonstrated Vitex’s effectiveness in women with
hyperprolactinemia, irregular cycles, and luteal phase defects, often resulting in increased progesterone levels and
improved fertility outcomes [257] Dioscorea villosa (wild yam) contains steroidal saponins such as diosgenin, which
has been promoted as a natural precursor to progesterone [26]. However, its ability to convert into active
progesterone in vivo remains controversial. Nonetheless, extracts from this plant have shown potential in relieving
premenstrual symptoms and supporting hormonal balance, possibly through indirect effects on the HPO axis [277.
Other herbs such as Angelica sinensis (dong quai) and Foeniculum vulgare (fennel) have demonstrated uterine and
ovarian tonic properties in traditional medicine [28,297. They may exert mild progestogenic effects by supporting
circulation to reproductive organs, improving endometrial receptivity, and synergizing with other herbal agents in
complex formulations. Overall, phytoprogestins and related luteal phase-supporting herbs offer promising
alternatives or adjuncts to pharmacological progesterone, particularly in mild to moderate luteal phase insufficiency.
Their ability to act through endogenous feedback mechanisms and receptor modulation makes them suitable for
long-term endocrine rebalancing with minimal adverse outcomes.
Anti-Androgenic and Insulin-Sensitizing Herbs for PCOS
Polycystic ovary syndrome (PCOS) is a prevalent endocrine disorder and a leading cause of female infertility,
characterized by hyperandrogenism, chronic anovulation, and insulin resistance [307]. Conventional therapies often
involve oral contraceptives, metformin, and anti-androgens like spironolactone [317]. However, these interventions
may have limitations in long-term tolerability and do not address the multifactorial pathophysiology of the disorder.
Phytotherapeutic agents with anti-androgenic and insulin-sensitizing effects offer a promising integrative approach
to managing PCOS [327].
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Glycyrrhiza glabra (licorice) is widely used in traditional medicine and has demonstrated anti-androgenic activity
by inhibiting 17-hydroxysteroid dehydrogenase and 17,20-lyase enzymes, both involved in androgen biosynthesis
[337. Studies have shown that licorice extracts reduce serum testosterone levels and support ovulatory restoration
when used alone or in combination with other herbs like white peony (Paeonia lactiflora) [34] Cinnamomum verum
(cinnamon) has emerged as a well-tolerated insulin-sensitizer [357. It improves insulin receptor function, enhances
glucose uptake, and reduces fasting insulin levels. Clinical trials in women with PCOS have reported improved
menstrual cyclicity and ovulatory function following cinnamon supplementation [367].
Berberis vulgaris (barberry) and its bioactive compound berberine have demonstrated effects similar to metformin
in improving insulin sensitivity, lowering androgen levels, and enhancing ovulatory outcomes [37]. Likewise,
Trigonella foenum-graecum (fenugreek) improves glucose tolerance and reduces ovarian volume and cyst number
in clinical studies [887. Together, these botanicals address both the hormonal and metabolic disturbances in PCOS,
making them valuable tools in the natural management of this condition.

Adaptogens and Hypothalamic-Pituitary Regulation
Stress-induced dysfunction of the hypothalamic-pituitary-ovarian (HPO) axis is a common but underdiagnosed cause
of functional hypothalamic amenorrhea and anovulatory infertility. Adaptogens are a class of herbs that modulate
the body’s stress response, improve resilience, and support endocrine regulation [397] Asparagus racemosus
(shatavari) is a revered adaptogen in Ayurvedic medicine known for its ability to nourish the female reproductive
system [407]. It supports folliculogenesis, enhances FSH production, and improves ovarian function [407. Studies
suggest that shatavari improves menstrual regularity and endometrial receptivity [417] Withania somnifera
(ashwagandha) reduces cortisol levels and supports adrenal-pituitary harmony. It has demonstrated anxiolytic and
thyroid-modulating effects, making it useful in stress-related and subclinical thyroid-mediated infertility 427 Panax
ginseng and Eleutherococcus senticosus (Siberian ginseng) enhance hypothalamic-pituitary signaling and improve
ovulatory parameters, especially in women with fatigue-related menstrual irregularities [43,447] By restoring
neuroendocrine balance, adaptogens offer a foundational strategy in cases where stress or neurohormonal disruption
impairs fertility.

Safety, Standardization, and Integrative Perspectives
Despite promising therapeutic potential, the clinical application of phytohormonal agents in infertility care requires
careful consideration of safety, quality control, and individualization. One major challenge is the variability in
bioactive compound concentrations across herbal preparations due to differences in species, growing conditions,
harvesting time, and extraction methods [457].
Standardization of herbal extracts using defined phytochemical markers is critical to ensure consistency and
reproducibility in clinical outcomes. Additionally, potential herb-drug interactions, particularly with hormonal
medications or anticoagulants, must be assessed before co-administration. Although adverse eftects are generally
rare with traditional doses, high-concentration extracts and prolonged use may carry risks such as hormonal
disruption or liver enzyme elevation [467]. Therefore, phytotherapeutic interventions should be guided by clinical
evidence, monitored closely, and ideally integrated within a multidisciplinary fertility care framework. Future
directions should emphasize well-designed randomized controlled trials, pharmacovigilance, and the development
of personalized herbal protocols based on hormonal profiling, metabolic status, and individual constitution. By
addressing the root causes of hormonal imbalance and offering fewer systemic side effects, phytohormonal
therapeutics have the potential to complement modern reproductive endocrinology and widen the therapeutic
toolbox for managing female infertility.
CONCLUSION
Phytohormonal interventions offer a multifaceted, personalized approach to correcting hormonal imbalances that
underlie female infertility. With mechanisms ranging from estrogen receptor modulation and prolactin suppression
to insulin sensitization and adaptogenic regulation, herbal therapeutics present a compelling complement or
alternative to synthetic hormone therapy. As scientific validation continues to grow, phytohormones may bridge the
gap between traditional healing wisdom and modern reproductive endocrinology, offering women safer, accessible,
and holistic solutions to achieve fertility and hormonal wellness.
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