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[bookmark: _Hlk197272245][bookmark: _Hlk187094190]A Comprehensive Review on the Health Benefits of FemaPauseTM: Highlighting the Importance of rhaponticin, trigonelline, 4-hydroxyisoleucein, protodioscin, safranal, crocins, 8-prenylnaringenin and withanolide glycoside.

Menopause hormone therapy is the most efficient treatment for symptoms of acute climacteric syndrome and for efficient prevention of long-term estrogen deficiency.1 The transition from perimenopausal state to menopause is often
troublesome mainly because of menopausal symptoms (MS) such as palpitations, restlessness or fidgety, fatigability,
difficulty in concentration, forgetfulness, mood swings, headaches or migraines, or insomnia.2 Further, these women also experience vasomotor symptoms (VMS) encompassing hot flushes and night sweats during this period.3 MS and VMS are experienced by 63%–70% of western women4 and nearly 60% of Indian women.5

MSs are related to a reduced estrogen level in the blood. Estrogen exerts its effects principally through two different receptors, estrogen receptor (ER)-α (ER-α) and-β (ER-β).6 Hormone replacement therapy (HRT) is effective in the management of MS7. However, HRT carries several inherent risks, which may be associated with breast cancer,
endometrial cancer, and venous thromboembolism in selected high-risk women who have family history of cancer* and had a history of cancer*. Hence, alternative therapies devoid of such risks are looked for. Thus, it was of our interest to study the safety and efficacy of one such plant Rheum rhaponticum which has shown beneficial effects for the treatment of MS across the globe but has never been studied in India.
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rhapontifem™: Extract of rhubarb (Rheum rhaponticum L.) root to address hot flashes, night sweats, irritability, mood
swings, sleep disturbances, exhaustion, joint and muscle discomfort, vaginal dryness, urinary health and sexual function associated with menopause. It’s comprehensive menopause relief.

         contains standardized for a unique compound called rhaponticin. Studies shows, this unique extract

selectively activated a specific estrogen receptor, ER-ß, while leaving the ER-a receptor alone.1-3

Research found that R. rhaponticum extract produced:

· Reduction in menopausal discomforts7
· Reduction in hot flashes6
· Reduction in irritability and mood swings5 Hot flashes, irritability, mood swings and more….
This extract produced significant relief for 11 distinct menopause discomforts, especially for women experiencing hot flashes, night sweats, irritability and mood swings.5-8 Remarkably, study participants reported improvement in all of their iscomforts, including sleep disturbances, exhaustion, joint and muscle discomforts, and vaginal dryness, as well as urinary and sexual health*.
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fenuPause™ Contains standardized for three unique compounds called trigonellin, 4-hydroxyisoleucein, and protodioscin (from fenugreek deed extract). Studies shows, the Fenugreek is an herb native to the mediterranean region. Fenugreek seeds contain active compounds like trigonelline, a phytoestrogen, and protodioscin, a flavonoid with a similar structure to DHEA, which is a precursor (or building block) to estrogen and other sex hormones.1

In several clinical studies, the standardized fenugreek seed extract in this formula was shown to promote estradiol production (estradiol is the form of estrogen made in the ovaries), producing a statistically significant change compared to baseline as well as compared to those taking placebo.2-4

Fenugreek has also been shown to help ease hormone-related discomforts, including hot flashes, night sweats, vaginal dryness, mood swings and more.
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activ’saffrTM: Contains standardized for three unique compounds called crocin, safranal, and picrocrocin.
Saffron belongs to the Iridaceae family with many compounds with biological and antioxidant activities. Its secondary metabolites include isoflavonoids, flavonoids, triterpenoids, quinone, and phenolic acids. Active substances in saffron
are carotenoids crocin and crocetin, picrocrocin, safranal, and etc [1]. It has small amounts of beta-carotene, sterols, such as campesterol, stigmasterol, and β-sitosterol, as well as linoleic and linolenic acid, ursolic acid, palmitoleic acid, palmitic acid, and oleic acid. Crocins, picrocrocin, crocetin, safranal and flavonoids (quercetin and kaempferol) are the most important compounds of saffron [2].
Pure saffron extract and its compounds have anti-inflammatory, antioxidant, analgesic, antimicrobial, antidepressant, and neuroprotective effects[3], [4], [5], [6], [7]. The effectiveness of several saffron compounds on anxiety, depression, and nerve cell disorders has been reported [4],[9], [10], [11].
Several studies have examined the potential neuroprotective effects of saffron and its bioactive compounds such
as crocin, crocetin and safranal. Research suggests saffron may provide benefits in neurodegenerative diseases including Alzheimer's, Parkinson's and Huntington's diseases [12]. In Alzheimer's disease, saffron appears to inhibit formation and accumulation of amyloid beta plaques, which are characteristic Alzheimer's pathology. Saffron has also shown potential to improve memory and cognition in Alzheimer's patients [13]. In Parkinson's models, saffron demonstrates protection
of dopaminergic neurons that degenerate in this disease [14]. Saffron extract can reduce oxidative stress, neuroinflammation and improve motor function in Parkinson's models [15].

While the precise mechanisms behind Activ’saffr™ effects on neurodegenerative diseases are still being investigated, some potential mechanisms including antioxidant activity, anti-inflammatory effects, and anti-apoptotic effects have been proposed based on preclinical and clinical studies [16]. Saffron and its compounds like crocin and crocetin have strong antioxidant properties that can neutralize reactive oxygen species (ROS), which play a major role in neurodegeneration [17]. Additionally, saffron demonstrates anti-inflammatory effects by suppressing production of pro-inflammatory cytokines and inflammation pathways, that are overactivated in these disorders [18]. Saffron also shows anti-apoptotic activity by regulating pathways involved in programmed neuron cell death, a contributor to neurodegeneration. Components
like crocin can reduce apoptosis and neuron loss [19]. Moreover, Saffron compounds can modulate serotonin,
dopamine, glutamate and other systems involved in neuronal signaling, that are often dysregulated in neurodegenerative diseases [20]. By restoring neurotransmitter balance, saffron may improve neuronal function [20]. Saffron is an accepted antidepressant with fewer side effects compared to antidepressants, such as anxiety, headache, and nausea [21].
Given the effectiveness of saffron in improving many NDs and its low side effects; therefore, this study aimed to investigate the effects of saffron and its compounds on the treatment of neurodegenerative diseases by reviewing the relevant studies.
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ashwaCore™:  Contains standardized for a unique compound called withanolide glycoside.

Intake of the herb ashwagandha helped relieve the symptoms of menopause in a trial reported in the December 2021 issue of the Journal of Obstetrics and Gynecology Research.1

Ashwagandha is a plant that has been used for thousands of years in traditional Indian regimens. Today, it's commonly used for stress support, sexual dysfunction, sleep enhancement, cognitive support and more.

"The present study is the first double-blind, randomized, placebo-controlled clinical trial to evaluate the efficacy of an ashwagandha root extract on climacteric symptoms in perimenopausal women," authors Sriram Gopal of D Y Patil University School of Medicine and colleagues announced.

Ninety-one women completed the eight-week trial, in which 46 participants were given 300 mg of ashwagandha root extract twice per day, while the remainder received a twice-daily placebo. Participants rated the severity of their hot flashes in a daily symptom diary and scored other menopause symptoms using menopause symptom rating questionnaires.

The ashwagandha group reported significant improvements in many of their symptoms, including hot flashes, by four weeks. At the end of the trial, women who received ashwagandha had a reduction in overall menopause rating scale scores that was more than double that of the placebo group—with significant reductions in psychological, somatic-vegetative (hot flashes, heart discomfort, sleeping problems and/or joint or muscular discomfort) and genitourinary symptoms (such as vaginal dryness, sexual discomfort and/or bladder issues) as well.
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humuFem™: Contains standardized for a unique compound called 8-pn.

Beneficial properties of prenylated flavonoids, a specific group of hop biologically active compounds, have become a topic of scientific interest. They are frequently reported for their estrogenic activity [1,2,3]. The estrogenic potential of prenylated flavonoids from hops represents a new therapeutic solution to alleviate menopausal and post-menopausal symptoms in women [4]. In particular, 8-prenylnaringenin (8-PN), is considered to be the most potent phytoestrogen thus far discovered

[5]. Menopause is characterized by a progressive decline in estrogenic hormone levels, and is often associated with
unpleasant symptoms, such as hot flashes, mood swings, lack of energy, joint soreness, and increased risk of osteoporosis [6]. The current therapeutic approach is mainly hormone replacement therapy (HRT). However, the results of clinical trials of HRT have been correlated with certain adverse health effects, including increased risk of thrombosis and increased
occurrence of ovarian and breast cancer [7,8,9]. Thus, the demand for alternative therapeutic solutions has been emerging. A few clinical trials have already been conducted to evaluate the efficiency of hop-based preparations to relieve menopausal discomforts [10,11,112]. Further investigations have focused on assessments of anticancer properties and the potential to prevent osteoporosis during menopause [13,14,15,16,17,18].

Estrogenic hormones are primarily involved in regulation of the reproductive and central neural systems. They also maintain bone density, stimulate growth, regulate water retention, and influence blood coagulation. The extent of estrogenic actions of certain compounds is generally defined by their affinities to receptors, and the presence of transcriptional co-activators or promoter corepressors [19]. Two types of estrogen receptors (ER) are distinguishable in humans; ERα is mainly expressed in the endometrium, ovarian stroma, bones, and in the mammary gland, while ERβ is prevalent in adipose tissue, endothelial cells, brain, kidneys, and in the prostate gland [20,21]. Substrates binding to ER usually have a preferential affinity to one receptor type. In this regard, the majority of phytoestrogens show a preference for ERβ [3], while 8-PN predominantly binds to ERα, with approximately 100 times higher affinity compared to genistein [22,23]. 8-PN is categorized as a natural selective estrogen receptor modulator (SERM). The term selective refers to compounds that act as ER agonists in some tissues, and as antagonists in others [24]. An example of such a compound is the drug tamoxifen, which is used in the treatment of breast cancer, acting as an antagonist in the breast, suppressing transcription via binding to ERα, and simultaneously acting as an agonist on ERβ in the uterus [25]. In drug design, it is possible to adjust the preference of a compound to bind selectively either to ERα or ERβ [26]. The significance of the prenyl group for interacting with ER is crucial. The 8- substituent induces conformational changes in the receptor by binding of ligands, and therefore, the chain length and branching of the group have key impacts on transcriptional outcomes [27].
Furthermore, the estrogenicity of 8-PN is significantly enhanced by the 8-prenyl group compared to naringenin, as has been shown in experiments using three ER model assays [28]. The prenyl group increases the hydrophobicity of the molecule, and thereby facilitates interactions with biological membranes and lipophilic proteins [29]. As a result, prenylation increases uptake by intestinal cells. On the other hand, the prenyl group diminishes efflux by adenosine triphosphate-binding cassette transporters, such as the multidrug-resistant protein 2 and the breast cancer-resistant protein (BCRP). Consequently, prenylation reduces the bioavailability of 8-PN in comparison to non-prenylated naringenin [5]. Inhibition of the BCRP transporter by 8-PN has been further confirmed by Tan et al. [30].

The pharmacokinetic profile of 8-PN was described through surveillance of 24 postmenopausal women after oral administration of the drug. The maximum plasma concentration was reached in 1–1.5 h, and a second peak occurred after 7–10 h as a result of enterohepatic recirculation [31]. 8-PN does not undergo significant conversion during phase I metabolism, in contrast to estradiol or ethinyl estradiol [32]. During phase 2, glucuronidation and sulfation are the predominant reactions. In addition, broad differences in the maximum plasma concentrations were observed between individuals, most plausibly due to polymorphisms in the biotransformation enzymes involved in metabolism [33]. Notably, a 750 mg dose of 8-PN decreased the concentration of luteinizing hormone in postmenopausal women, suggesting that 8-PN could penetrate the blood-brain barrier [31]. However, in a clinical trial with 16 volunteers, the levels of luteinizing hormone were not affected by administration of a single oral dose containing 500 mg of 8-PN [33]. In another pharmacokinetic study, a standardized hop extract was administered to 5 postmenopausal women to measure the bioavailability of active compounds, and to observe whether metabolism of the mixture of active compounds influenced the bioavailability of any of them. No effects were detected on sex hormone levels, nor on blood clotting, and the maximum concentrations in the serum were in a similar range as described previously [34]. The linear relationship between dose and maximum blood concentration was confirmed. After absorption from the gastrointestinal tract, metabolism in the liver includes oxidation (hydroxylation) of the prenyl group. The prenyl substituent can also undergo epoxidation followed by cyclization [35]. It has been shown that certain microorganisms can convert 8-PN into oxygenated, glucosylated, or acyl- glucosylated metabolites via microbial transformation [36]. In humans, metabolites of 8-PN are primarily eliminated by biliary secretion into feces, since no significant amount of the metabolites were detected in the urine [34].

Because osteoporosis is another unfavorable condition associated with menopause, the potential of 8-PN to prevent the loss of bone mass has been assessed [37,38]. In contrast to most other phytoestrogens that have been investigated for the treatment of menopause-related osteoporosis with disappointing results, 8-PN showed more favorable outcomes due to its preferential binding to ERα, which is predominant in bone tissue [39]. So far, the potential of 8-PN to prevent osteoporosis has been assessed using in vitro and in vivo models, but unfortunately, no clinical trials in humans have yet been conducted.

The ability of 8-PN to promote differentiation of osteoblasts was compared with naringenin in order to confirm that the presence of the prenyl group was crucial to the anti-osteoporotic mechanism. 8-PN showed a stronger capability to induce the expression of osteoprotegerin (OPG), an osteoclastogenesis inhibitor, and to increase levels of osteoblast differentiation markers in cultured rat calvarial osteoblasts compared to naringenin. Moreover, in rabbit bone marrow cells, 8-PN inhibited the formation and induced apoptosis of osteoclasts to a greater extent than naringenin, confirming the essential role of the prenyl group in bone protective activities [40]. The effects of 8-PN on bone-metabolism were shown to be mediated by the ERα signaling pathway, and the intensities of responses in osteoblast and osteoclast cell lines were
weaker in comparison with the effect of 17β-estradiol, but stronger than in the case of genistein and daidzein. 8-PN was applied to the MC3T3-E1 osteoblast cell line, where it enhanced differentiation and maturation, and also inhibited the differentiation of the RAW264.7 osteoclast cell line. Furthermore, 8-PN inhibited the expression of receptor activator of nuclear factor-κB ligand (RANKL), and led to increased expression of OPG [41].
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L-Theanine benefits have been known around the world, especially in eastern Asia, for centuries. Although the ancient civilizations may have named L-Theanine differently, they understood and explored the relaxing and calming effects of this compound.1 Theanine used in our formulation contains only the pure L-Theanine form of this amino acid.
Theanine is an amino acid found in tea.2 L-Theanine produces calming effects by favorably modulating several aspects of brain activity. L-Theanine promotes brainwave patterns similar to those associated with meditation and massage.3 Moreover, L-Theanine modulates the formation of the neurotransmitter gamma amino butyric acid (GABA) which in turn modulates levels of two other neurotransmitters, dopamine and serotonin, that also supports relaxing effects.4
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