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Abstract
In the contemporary era, large competition, limited resources and negative life events 
trigger generation of stress markers in women. Psychological stress modulates 
neuroendocrine network and lifestyle behaviors that generate oxidative stress (OS). 
The OS and excess level of cortisol induce various cell death pathways in the brain 
as well as ovary. Down regulation of hypothalmo-pituitary-gonadal axis, increased 
cortisol as well as OS negatively impacts ovarian functions by affecting follicular 
somatic cell functions, estradiol-β biosynthesis and oocyte quality. The impairment of 
ovarian function initiates the onset of several diseases including premature ovarian 
insufficiency, polycystic ovarian syndrome, anovulation and generates a salient threat 
to women’s ovary. To address these important health issues, search continues to find 
out a novel herbal medicine with a potential to mitigate psychological stress-mediated 
generation of OS and related various reproductive health disorders in women. 
Shatavari (Asparagus racemosus) with anti-stress, anti-anxiety, anti-depression, 
antioxidant properties have immense therapeutic potential as a new generation 
phytopharmaceutical drug for the management of psychological stress-mediated 
various women’s fertility issues. Nevertheless, the underlying mechanism(s) of 
psychological stress-mediated various reproductive disorders and therapeutic 
potential of various bioactive ingredients of Shatavari remains poorly understood. 
Therefore, this review focuses on the damage mechanism(s) of psychological stress 
and explores the therapeutic potential of bioactive ingredients of Shatavari as herbal 
medicine to improve women’s reproductive health.
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1 INTRODUCTION
Stress is deeply rooted in modern society and 

considered as one of the major health concerns in the 
contemporary era globally. The number of cases is 
drastically increased due to large competition, limited 
resources, lifestyle changes, negative life events and post-
coronavirus disease 2019 (COVID-19) stressors. This 
is supported by the data of Indian Psychiatric Society 
survey that the mental disorders have increased by 20% 
in India due to COVID-19 pandemic[1]. Mental disorders 
cases have drastically been increased from 80.8 million to 
125.3 million globally[2]. The mental disorders particularly 
depression and anxiety are prevailing more frequently and 
affected nearly 264 million people globally[2]. The women 

are vulnerable and more likely to experience stress 
symptoms[3,4]. Anxiety and depression are more prevalent 
in women especially during reproductive age probably due 
to increased sensitivity of adrenal cortex and the influence 
of steroid hormones. As compared to men, women 
develop more frequently post-traumatic stress disorder, 
panic disorder and obsessive-compulsive disorder[5-7]. 

The psychological stress dysregulates hypothalamic-
pituitary-gonadal (HPG) as well as hypothalamic-pituitary-
adrenal (HPA) axes and initiates downstream signaling to 
generate excess levels of reactive oxygen species (ROS) 
that cause oxidative stress. In addition, psychological stress-
mediated lifestyle changes such as alcohol consumption 
and cigarette smoking  generate ROS that cause oxidative 
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stress (OS) and infertility[8,9]. Depending  on the level of 
insult, increased OS initiates various programmed cell death 
pathways in the ovary[10-12] that depletes ovarian reserve and 
oocyte quality[13-17]. Growing evidences suggest that elevated 
levels of anxiety and depression are associated with infertility 
whereas lowering the stress improves fertility in women[18,19]. 
Psychological stress is associated with the onset of various 
infertility issues and negatively affects the reproductive 
health of women[20,21]. The chronic psychological stress 
limits the in vitro fertilization (IVF) outcome by affecting 
ovarian functions, oocyte quality and fertility potential[22,23]. 
In addition, increased cortisol level inhibits estradiol-17β 
biosynthesis,  affect ovarian functions and thereby women’s 
fertility potential[22,24]. 

In modern medicine, several drugs are frequently used 
to treat various mental disorders including stress, anxiety 
and depression as well as associated various fertility 
issues. Hence, there is a growing demand worldwide for 
alternative medicine that possess pleiotropic therapeutic 
potential to combat various mental disorders and their 
downstream adverse consequences on various fertility 
issues with minimum or no side effects.  The herbal 
medicines possess the copious amount of polyphenols that 
impede OS-mediated downstream signaling pathways 
and exert anti-stress, anti-anxiety, anti-depression, 
anti-inflammatory and antioxidant abilities[25,26]. These 
herbal medicines act as adaptogens and tend to exhibit 
pleiotropic actions on the neuroendocrine-reproductive 
system. Hence in the contemporary era, the rationale use 
of herbal medicines is associated mainly to counter stress, 
anxiety, depression and associated impairment of various 
fertility issues[26,27].

In traditional system of medicines, bioactive ingre- 
dients of Shatavari, Asparagus racemosus (hereafter 
Shatavari) are well-known phytoadaptogens and their 
therapeutic potential have already been documented 
in Indian and British Pharmacopeias[28]. Several clinical 
and preclinical studies suggest that Shatavari not only 
possess therapeutic potential to treat various mental 
disorders including stress, anxiety, depression but also 
various reproductive health disorders with minimum or 
no side effects[27,29]. Although Shatavari has been used in 
ayurvedic system of medicine to treat various mental as 
well as associated reproductive disorders, the mechanism 
by which the bioactive ingredients of Shatavari prevent 
psychological stress-mediated downstream signaling and 
associated reproductive health disorders remains poorly 
understood. Therefore, this review explores the underlying 
mechanisms of psychological stress-mediated women’s 
reproductive health disorders and therapeutic potential of 
various bioactive ingredients of Shatavari. 

2 IMPACT OF PSYCHOLOGICAL 
STRESS ON WOMEN’S HEALTH 

Gender is an important determinant of overall 

health with a clear pattern for stress-mediated health 
disorders. Chronic pain, autoimmune diseases, anxiety 
and depression are more prevalent in women especially 
during reproductive age probably due to increased 
negative life events, sensitivity of adrenal cortex and the 
influence of steroid hormones such as estradiol as well 
as progesterone[30-32]. This notion is supported by the 
observations that the women are vulnerable towards 
various kinds of stressors and more likely to experience 
stress symptoms[3,4]. Women develop anxiety and 
depression disorder such as post-traumatic stress disorder, 
panic disorder and obsessive-compulsive disorder more 
frequently than men[5-7]. High stress level increases blood 
pressure, which generate negative impacts on the heart 
and thereby serious health issues[33]. In addition, long-
lasting stress causes irritable bowel syndrome and obesity 
more frequently in women[34,35]. Further, high stress level 
affects estradiol sensitivity which increases the risk of 
obesity[35] and infertility in women[36]. Taken together, these 
studies suggest that the stress generates various health 
disorders and women are comparatively more vulnerable 
towards stress-mediated health disorders. 

3 THERAPEUTIC POTENTIAL OF 
SHATAVARI IN INDIAN AYURVEDIC 
SYSTEM OF MEDICINES

In Indian ayurvedic system of medicine, Shatavari is 
renowned as “queen of herbs” due to its rejuvenating 
properties and counterbalancing day-to-day environmental 
stress. The various formulations of Shatavari are designed 
for the treatment of various women’s health disorders. The 
bioactive ingredients isolated from the root of Shatavari 
are  considered to be effective as an anti-spasmodic, 
appetizer, stomach tonic, aphrodisiac, galactagogue, 
astringent, anti-diarhoeal, anti-dysenteric, laxative, anti-
cancer, anti-inflammatory, blood purifier, anti-tubercular, 
anti-epileptic, kidney problems and in throat complaints as 
well as in night blindness[26,37]. The Shatavari is mentioned 
as medhya- the plants which increase intelligence and 
promote learning and memory, rasayana-the rejuvenator 
herbs which improve health by increasing immunity, vitality 
and resistance, imparting longevity as well as protection 
against stress and as balya- a strength promoter, stanya-a 
galactogogue and jeevaniya- an erythropoetic[38]. Although 
Shatavari is described for the management of variety of 
health disorders, special emphasis has been paid to the 
female reproductive health issues. 

Charaka Samhita, Sushuruta Samhita and Ashtanga 
Hridaya are the three primary textbooks of ayurveda 
that are concerned with basic tenets of ayurvedic clinical 
practices. These texts have vividly described methods 
for the use of Shatavari, which helps in treating women’s 
health issues[39]. The root extracts of Shatavari are used 
to balance the hormonal levels, normalize the problems 
of sexual organs and improve women’s fertility[40]. It 
humidifies the dryness of the sexual organs of female, 
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improves folliculogenesis and ovulation, strengthens 
the genital part for conceiving, prevents miscarriages, 
expands lactation by regularizing the hormone and 
possess therapeutic potential to treat premature ovarian 
insufficiency (POI), polycystic ovarian syndrome  (PCOS), 
leucorrhea and menorrhagia[37-41].

4 MOLECULAR MECHANISMS UNDER- 
LYING PSYCHOLOGICAL STRESS

Excess levels of ROS in response to psychological stress 
disturb neuronal cell redox status in the hypothalamus and 
initiate programmed cell death pathways leading to brain 
tissue injury and neurological disorders[42]. Mitochondria is 
a major site of ROS production and excess levels of ROS 
alter structure and functions of mitochondria that further 
generate ROS. The increased ROS damage the brain tissue 
and impair neurological functions[43]. Further OS-mediated 
tissue damage causes inflammation that activates nuclear 
transcription factor-kappa B (NF-κB) signaling pathway in 
brain and further exaggerates neurological disorders[44]. 

Nuclear factor erythroid 2-related factor 2 (Nrf2) is 
a redox sensitive transcription factor that negatively 
regulate the NF-κB signaling pathway and inhibit OS, 
inflammation, mitochondria dysfunction as well as 
neurological disorders[44]. In order to counter the OS, the 
redox sensitive the Keap1 (kelch-like ECH-associated 
protein 1)/ Nuclear factor erythroid 2-related factor 2 
(Nrf2)/ antioxidant response element (ARE) signaling 

pathway is initiated in neuronal cells of the brain[44,45]. 
Under OS condition, Nrf2 and Keap1 are dissociated and 
transferred to the nucleus, wherein the activated Nrf2 and 
Keap1 combine with the corresponding sites of the ARE to 
improve the antioxidant capacity of the neuronal cells[44,45]. 

The psychological stress-mediated increased OS 
impair HPA as well as HPG axes and thereby fertility 
potential in reproductive-age women[22]. Psychological 
stress affects HPA axis by inducing the release of 
corticotropin-releasing hormone (CRH). The CRH binds to 
its receptor on the pituitary corticotropes and induce the 
secretion of adrenocorticotropin hormone that initiates 
downstream signaling to release cortisol[46]. The elevated 
cortisol affects functions of steroidogenic cells and inhibits 
estradiol-17β biosynthesis in the ovary (Figure 1). In 
addition, the psychological stress inhibits production of 
reproductive hormones such as gonadotropin releasing 
hormone (GnRH) from the hypothalamus, luteinizing 
hormone (LH) from pituitary and estradiol-17 β 
production from the ovary[47]. The subnormal level of 
estradiol-17β affects the ovarian reserve, follicular growth 
and development that results in the ovulation of poor 
quality oocyte and limits women’s fertility potential[24]. 

The psychological stress indirectly generates excess 
levels of ROS through lifestyle changes in infertile 
women[22,48,49]. For example, alcohol consumption and 
cigarette smoking generate excess levels of ROS that cause 

Figure 1. A Schematic Diagram Showing the Direct as well as Indirect Impact of Psychological Stress in Reducing 
Women’s Fertility Potential. The psychological stress modulates neuroendocrine network to directly activate hypothalmo-
pituitary-adrenal (HPA) axis and down regulate hypothalmo-pituitary-gonadal (HPG) axis. The hyper activation of HPA axis 
stimulate overproduction of cortisol, while down regulation of HPG axis results in the production of subnormal levels of gonadotropic 
hormones.  The subnormal levels of gonadotropic hormones and high cortisol that lead to impaired Estradiol-17β biosynthesis, 
folliculogenesis and oocyte quality in the ovary. The psychological stress indirectly generates oxidative stress by affecting life style 
behaviors that finally damage ovarian function and cause various diseases. 
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OS and limits women’s fertility[8,9]. Although antioxidant 
machinery is present in the ovary to maintain redox status, 
larger size (100-120 µm in diameter) of follicular oocyte 
makes it are more susceptible to OS insult. Hence, excess 
levels of ROS must be cleared as quick as possible in order 
to minimize OS insult and thereby impairment of oocyte 
quality and women’s fertility[12,17,50-52]. 

5 THERAPEUTIC POTENTIAL OF 
SHATAVARI IN PREVENTING 
MENTAL HEALTH DISORDERS

Shatavari has an immense therapeutic potential 
due to its anti-stress, anti-anxiety, anti-depressant, 
antioxidant, anti-cytotoxic properties (Figure 2). Shatavari 
activates monoaminergic system and reduces HPA axis-
mediated downstream signaling. This is supported by the 
observations that the 100 and 200 mg/kg body weight 
of methanolic extract of Shatavari reduced OS generated 
by lipid peroxidation and increased enzymatic antioxidant 
activity in the hippocampus and striatum regions of rat 
brain[26]. These doses of methanolic extract of Shatavari 
decreased corticosterone as well as norepinephrine levels 
and showed anxiolytic activity by modulating GABA and 
serotonergic-mediated pathways further confirming 
its therapeutic potential for the treatment of anxiety 
disorders[53]. 

The saponin, a major bioactive ingredients of 
Shatavari, exhibit adaptogenic and neuroprotective 
properties, revitalizing monoaminergic neurotransmission 
and intra-neuronal calcium dynamic[54]. A glycoside 
flavonoid such as rutin exhibits an antidepressant 

activity[55]. The cholinergic dysfunction is identified as 
a biomarker of various neurological disorders. Studies 
demonstrated that the shatavarin IV significantly 
improves cholinergic transmission by increasing the 
synaptic acetylcholine level and nicotinic acetylcholine 
receptors (nAChR) further strengthening the beneficial 
impact of bioactive ingredients of Shatavari in preventing 
OS-mediated neuronal damage[26,56]. 

The enzyme-treated asparagus extract (50 mg 
and 250 mg/day) demonstrated anti-stress ability by 
managing daily psychological stress load and stabilized 
sleep quality[57,58]. The ethanolic extract of Shatavari 
alleviates stress level in mice by reducing the level 
of lipid peroxidation and oxidative damage in mice 
brain[59]. Without showing any remarkable side effects, 
Shatavari exhibits antioxidant, anti-inflammatory, 
immunomodulatory, neuroprotective, nootropic, 
antidepressant properties, restores the perturbed 
neurotransmitters, prevents oxidative neuronal damage, 
mitigate neurological disorders including stress, anxiety 
and depression[26,29]. Taken together, these findings suggest 
that Shatavari protects psychological stress-mediated OS 
damage and thereby mental health disorders. 

6 THERAPEUTIC POTENTIAL OF 
SHATAVARI IN PREVENTING 
PSYCHOLOGICAL STRESS-
MEDIATED OVARIAN DISORDERS 

Normally pro- and antioxidant systems exist in a 
balanced state in mammalian cells. The ovary is a 
dynamic organ which generates comparatively excess 

Figure 2. A Schematic Diagram Showing The Therapeutic Potential Of Bioactive Ingredients of Shatavari, Asparagus 
racemosus in Mitigating Psychological Stress-mediated Generation Of Reactive Oxygen Species (ROS) and Oxidative 
Stress-induced Ovarian Damage and the Onset of Various Reproductive Health Disorders in Women. 

https://doi.org/10.53964/id.2025011


Pandey AN et al. Innov Discov 2025; 2(3): 11

https://doi.org/10.53964/id.2025011 Page 5 / 10

levels of ROS during final stages of folliculogenesis, 
oocyte maturation and ovulation[48]. Although ROS are 
generated by various sub-cellular organelles, the major 
source of their production is mitochondria in mammalian 
cells[60]. The sustained high levels of ROS induce meiotic 
cell cycle arrest and apoptosis in follicular oocytes[15,61,62]. 
The high levels of ROS are associated with the decrease 
of catalase activity during folliculogenesis and oocyte 
maturation in rat[14,63]. Indeed, inhibition of enzymatic 
antioxidants and accumulation of excess levels of ROS 
generate OS in the ovary that directly affects oocyte 
quality and thereby reproductive outcome[10,14,64,65]. 
The increased OS not only induce germ cell depletion, 
deteriorates oocyte quality and ovarian aging but also 
limits reproductive outcome by affecting fertilization as 
well as pregnancy rates in women[17,20,66].

The increased OS initiates various death pathways, 
affects IVF outcome[67,68], embryo development[69,70] and 
triggers the onset of several ovarian diseases[71] including 
POI, PCOS[72,73], endometriosis, unexplained infertility, 
spontaneous abortion and recurrent pregnancy loss[71,74]. 
Although several antioxidants have been used to prevent 
OS-mediated oocyte damage[75] and improve fertility in 
stressed women[76-78], search continues to find out novel 
herbal medicine from natural origin that not only prevent 
psychological stress but also ROS-mediated damage at 
the level of ovary and oocytes (Figure 2). 

Majority of bioactive ingredients of Shatavari exhibit 
strong antioxidant property[37]. For instance, the purified 
bioactive ingredients such as Racemoside (A,B,C), 
Sarasapogenin, Shatavarins, Asparanin A, Diosgenin, 
Asparagamine A, Racemofuran, Racemosol, Kaempferol, 
Quercetin, Rutin, Hyperoside etc. demonstrate strong 
antioxidant potential by preventing oxidative stress 
damage[37,79,80] Shatavari improve ROS scavenging ability 
by elevating enzymatic antioxidants such as catalase, 
superoxide dismutase and glutathione peroxidase 
activities that encounter depression[26]. This is supported 
by the observations that Shatavari root extract 
significantly reduced ROS levels and lipid peroxidation 
in human serum in vitro[81]. Taken together, these 
findings clearly suggest that the bioactive ingredients of 
Shatavari could be used as novel herbal medicine for the 
management both psychological as well as OS-mediated 
fertility disorders in women (Table 1)[82,83].

7 THERAPEUTIC POTENTIAL OF 
SHATAVARI IN REJUVENATING  
REPRODUCTIVE HEALTH AND 
LIBIDO

The anti-stress, anti-inflammatory and anti-cytotoxic 
properties suggest that the bioactive ingredients 
of Shatavari could be used as herbal panacea for 
the treatment of stress-mediated fertility disorders 
in women[84,85]. This notion is strengthened by the 

Table 1. Major Bioactive Ingredients of Shatavari, Asparagus racemosus and Their Biological Action on the 
Reproductive Health and Fertility Disorders

Chemical Nature Bioactive Ingredients Extracted From Biological Action References

Steroids Sarsasapogenin 
Sapogenin

Recemoside A,B,C 
Shatavaroside (A, B, C),

Shatavarin I-X

Root
Fruit

Anti-stress, Anti-anxiety, Antioxidant, Anti-
inflammatory, Hormonal balance, Improve 

ovarian function, Folliculogenesis and 
oocyte maturation, Improve fertility and 

reproductive health

[37-39,41,94]

Sterols Racemofuran Racemosol
Sistosterol

Root Antioxidant, Adaptogenic, Improve fertility 
and reproductive health

[37,40]

Flavonoids Rutin,
Quercetin, Quercetin-3-

glucuronide

Root Leaves Fruits Antioxidant, Anti-inflammatory, Improve 
fertility, Hormonal balance, Induce 

folliculogenesis and ovulation

[26,40,91,95]

Isoflavones 4-Trihydro Isoflavine Root Anti-stress, Anti-amenorrhagic, Improve 
reproductive health

[95]

Alkaloids Asparagamine A Root Antioxidant, Anti-inflammatory, Hormonal 
balance, Correct menstrual disorders

[37,38,41]

Vitamins and 
Minerals

Vitamins A, B1, B2, C, 
E,Zn,Co

Mg, P, Ca, Fe, Folic Acid, 
Mn

Root Leaves 
Flowers

Improve general well-being and 
reproductive health

[26,91]

Essential Oils - Root Leaves 
Flowers

Improve reproductive health and fertility [39,95]

Lactones Lactones Root Leaves
Flowers

Improve overall health, vitality and 
reproductive health

[95]

Carbohydrates & 
Tannins

- Root Leaves Fruits Strengthen immune system, improve 
overall health

[91]
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observations that Shatavari reduces ROS as well as other 
stress markers[81,86] and prevent PCOS, POI, ovulation 
dysfunctions, impaired folliculogenesis and oogenesis, cell 
death in follicular somatic cells and oocytes, poor quality 
oocytes, spontaneous abortion, recurrent pregnancy loss, 
endometriosis etc. in women[40,85]. Shatavari enhances 
libido and rejuvenates female reproductive potential 
by promoting general well-being and/or support in 
counterbalancing day-to-day environmental stress[27,40]. 
The placebo-controlled randomized single-blind study 
using aged women between 40 to 60 years with 
menopausal syndrome suggests that Shatavari reduced 
hot flashes, night sweats, anxiety and insomnia[82]. 
Shatavari is well-reckoned as a female tonic in the Indian 
ayurvedic system of medicine due to its pleiotropic 
therapeutic potential on various women’s health issues[26]. 

In modern medicine, clomiphene citrate (CC) has widely 
been used to induce follicular growth, development and 
ovulation[61]. Although CC has good ovulation induction 
ability (>60%), the pregnancy rate is much lower (10%-
20%)[87-89]. This discrepancy is due to anti-estrogenic 
effect of CC at the level of ovary. For instance, CC reduces 
estradiol 17β level in the ovary of rat[51,61] as well as 
monkey[90]. The CC-mediated hypoestrogenic conditions 
may lead to the generation of ROS[11]. For instance, CC 
treatment increases ROS levels and causes OS in rat 
ovary[51]. The increased OS induces apoptosis in follicular 
somatic cells as well as oocyte[11,51,64,66] and deteriorates 
oocyte quality[11,51]. Therefore, in order to counter the anti-

estrogenic and ROS-mediated effects of CC, estradiol-17β 
or melatonin supplementation has been suggested[11,51]. 

Shatavari is considered as potential candidate as 
an alternative medicine to replace CC for follicular 
growth and ovulation during assisted reproduction. In a 
randomized standard controlled study, when  40 infertile 
women in the age group of 18-40 years with menstrual 
irregularities, polycystic ovarian disease were fed either 50 
mg of CC (once daily from day 2-6 of cycle) or 6 grams of 
Shatavari powder twice daily from day 1-14 of cycle) for 
2 consecutive cycles, the follicular growth and ovulation 
inducing potential of Shatavari was comparable to CC[91]. 
These findings suggest that the bioactive ingredients 
of Shatavari could be used as a potential alternative 
medicine for ovulation induction in patients with 
anovulatory infertility experiencing significant side effects 
with modern medicine. To strengthen these findings, 
more detailed and long-term studies with large sample 
sizes would facilitate the development of an alternative 
medicine for ovulation induction in women. Taken 
together, these studies suggest that Shatavari increases 
libido, follicular growth and development, ovulation and 
rejuvenates women’s overall reproductive health with no/
minimal side effects. These properties of Shatavari holds 
the promise as a potential alternative medicine for the 
management of psychological stress-mediated various 
fertility issues and rejuvenating various reproductive 
health issues in women experiencing significant side 
effects with the various modern medicines (Figure 3).

Figure 3. A Schematic Diagram Showing the Therapeutic potential of Shatavari, Asparagus racemosus in Rejuvenat-
ing Women’s Reproductive Health. 
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8 POTENTIAL SIDE EFFECTS OF 
SHATAVARI 

Shatavari has extensively been used in ayurvedic system 
of medicine for a long time without any reported toxicity 
or side effects. Studies suggest that even high doses of 
Shatavari do not trigger any neuronal, behavioral, genotoxic 
changes and mortality in experimental animals[26,92]. 
However, a marked reduction in body weight and teratogenic 
effects were observed in experimental rats exposed to 
100 mg/kg body weight/day of Shatavari root extract for 60 
days[93]. Therefore, using modern biotechnological methods 
a detailed investigation into the safety profile of Shatavari 
is required to enhance the production of specific bioactive 
ingredients and their rigorous clinical trials to explore their 
targeted benefits. Further, isolation, purification of specific 
bioactive ingredient, molecular mechanism, interactions 
and potential herb-drug interactions are important to 
ensure the safe usage of Shatavari with minimal or no side 
effects.

9 CONCLUSION AND FUTURE 
DIRECTIONS 

Psychological stress modulates neuroendocrine 
network, generates OS and play crucial roles in the 
pathophysiology of female infertility. The OS depletes 
ovarian reserve, affects ovarian function, causes ovarian 

diseases such as follicular atresia, PCOS, POI in stressed 
women. Various antioxidants are used to overcome the 
devastating effects of psychological stress-mediated 
OS, search continues to find out new generation 
phytopharmaceutical drugs that holds pleiotropic 
therapeutic potential for infertility treatment (Figure 4).

Although Shatavari has been used as an herbal boon 
for women’s reproductive health issues, future research 
warrants addressing following questions, 1) whether 
bioactive ingredients of Shatavari could be developed 
as alternative medicine for targeted reproductive health 
disorder? 2) whether specific bioactive ingredient of 
Shatavari could improve IVF outcomes in stressed 
women? 3) what are the long-term side-effects of 
Shatavari supplementation? To answer these questions, 
long-term detailed clinical studies with large sample sizes 
on the extraction procedure, dosage standardization, 
underlying mechanisms, herb-herb/herb-drug 
interactions would facilitate to development of a targeted 
alternative medicine for the holistic management of 
stress-mediated fertility disorders in women. 
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CRH, Corticotropin-releasing hormone
GnRH, Gonadotropin releasing hormone
GPx, Glutathione peroxidase
H2O2, Hydrogen peroxide
HPA, Hypothalamic-pituitary-adrenal
HPG, Hypothalamic-pituitary-gonadal
IBS, Irritable bowel syndrome
IVF, In vitro fertilization
LH, Luteinizing hormone
MMP, Mitochondria membrane potential
nAChR, Nicotinic acetylcholine receptors
NF-κB, Nuclear transcription factor-kappa B
Nrf2, Nuclear factor erythroid 2-related factor 2
OS, Oxidative stress
PCOS, Polycystic ovarian syndrome  
POI, Premature ovarian insufficiency
ROS, Reactive oxygen species
SOD, Superoxide dismutase
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