
Contents lists available at ScienceDirect

Biomedicine & Pharmacotherapy

journal homepage: www.elsevier.com/locate/biopha

Impact of stress on female reproductive health disorders: Possible beneficial
effects of shatavari (Asparagus racemosus)

Ajai K Pandeya, Anumegha Guptab, Meenakshi Tiwarib, Shilpa Prasadb, Ashutosh N. Pandeyb,
Pramod K. Yadavb, Alka Sharmab, Kankshi Sahub, Syed Asrafuzzamanc, Doyil T. Vengayilc,
Tulsidas G. Shrivastavd, Shail K Chaubeb,⁎

a Department of Kayachikitsa, Faculty of Ayurveda, Banaras Hindu University, Varanasi, 221005, India
b Cell Physiology Laboratory, Department of Zoology, Institute of Science, Banaras Hindu University, Varanasi, 221005, U.P., India
c Department of Science and Technology, Technology Bhawan, New Delhi, 110016, India
d Department of Reproductive Biomedicine, National Institute of Health and Family Welfare, Baba Gang Nath Marg, Munirka, New Delhi, 110067, India

A R T I C L E I N F O

Keywords:
Stress
ROS
Oxidative stress
Oocyte quality
Female reproductive health
Shatavari

A B S T R A C T

Stress is deeply rooted in the society and women are frequently exposed to psychological, physical and phy-
siological stressors. Psychological stress disturbs reproductive health by inducing generation of reactive oxygen
species (ROS) and thereby oxidative stress (OS). The increased OS may affect physiology of ovary, oocyte quality
and cause female reproductive health disorders. To overcome stress-mediated reproductive health disorders in
women, shatavari (Asparagus racemosus) is frequently recommended in Ayurvedic system of medicine. Although
shatavari is one of the major health tonics and most popular rasayana drugs to treat reproductive ailments of
women, underlying mechanism of shatavari action at the level of ovary remains poorly understood. Based on the
existing studies, we propose that shatavari may improve female reproductive health complications including
hormonal imbalance, polycystic ovarian syndrome (PCOS), follicular growth and development, oocyte quality
and infertility possibly by reducing OS level and increasing antioxidants level in the body. Further studies are
required to elucidate the mechanism of shatavari actions at the level of ovary and oocyte that directly impacts
the reproductive health of women.

1. Introduction

Nowadays, stress is noticed at each level in society due to en-
vironmental changes, pressure and demand, limited resources and
lifestyle behaviors in human [1]. Girls and women in their reproductive
age are more frequently exposed to psychological, physical and phy-
siological stressors that increase reproductive health problems [2].
Chronic psychological stress leads to poor in vitro fertilization (IVF)
outcome possibly due to its negative impact at the level of ovary and
oocytes [3,4]. Negative life events induce generation of reactive oxygen
species (ROS; Fig.1) as well as the release of cortisol that inhibits es-
tradiol-17β biosynthesis in the ovary resulting in reduced number and
poor quality oocytes [3,5,6]. As per World Health Organization (WHO),
approximately 60–80 million couples have infertility problems world-
wide [1].

The reproductive health complications in women are frequently
treated by one of the most popular herbal medicines i.e. shatavari
(Asparagus racemosus) in Ayurveda, which is derived from Sanskrit,

‘ayur’ stands for “life” and ‘ved’ for knowledge. In Ayurvedic system of
medicine, practitioners use herbal drugs to correct health disorders
with holistic approach [7]. Shatavari belongs to Liliaceae family and is
commonly grown in tropical and subtropical parts of India including
Himalayas [8]. It is a climber of 1–2m height and flowering undershrub
having number of fleshy tuberous roots [9]. The medicinal utilities of
shatavari have been reported in Indian and British Pharmacopoeias and
traditional system of medicine [10,11]. Literally, the term shatavari
means “able to have one hundred husbands” and ability to strengthen
reproductive health so that women can produce healthy ova [12].
Shatavari has also been used to increase vitality and fertility [13].

In Ayurveda, shatavari has been treated as one of the important
herbal medicines [7], commonly prescribed to nourish ovary, promote
production of reproductive hormones and maintain libido of women
[13]. Shatavari is mentioned under six important rasayanas [7]. Ra-
sayanas are herbal medicines, which promote general well being of an
individual by increasing cellular vitality and immunity [14]. Shatavari
is used to correct pitta and vata dosha of patients. According to
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Ayurveda, world is comprised of five elements i.e. air, water, fire, earth
and sky [15]. Changes in these five elements may cause various health
disorders that have been categorized in Ayurvedic system of medicine
as vata, pitta and kapha based on the physiological disturbances in a
person [16,17].

Shatavari has more than 50 organic compounds including steroidal
saponins, glycosides, alkaloids, polysaccharides, mucilage, racemosol
and isoflavones [10]. The steroidal saponins are biological active con-
stituents of shatavari root [9,13]. Flavanoids and glycosides of quercitin
such as rutin and hyperoside are present in flowers and fruits, whereas
quercetin 3-glucuronide is found in leaves of shatavari [18]. Several
other bioactive ingredients such as asparagamine [19], racemosol and
kaempferol are extracted from the ethanolic root extract of shatavari
[20,21]. Although evidences are not available to suggest the impact of
these bioactive ingredients in the improvement of reproductive health
parameters, based on the existing studies we propose that shatavari
may improve stress-mediated reproductive health complications due to
its antioxidant ability in women.

Shatavari is commonly available in the form of tablets, capsules or
powder under the name of shatavari by various manufacturing com-
panies. It improves ovarian physiology, increases estrogen level and
uterine weight in rat [22]. Shatavari roots exhibits active constituents
in wet as well as dry form [23]. Shatavari is well known to prevent
ageing, increase longevity, impart immunity, improve mental function,
vigor and add vitality to the body [13]. It is highly effective in female
reproductive problems [8,13]. Shatavari has been recommended for the
treatment of various diseases such as gonorrhoea, piles, diabetes,
rheumatism, cough, diarrhea, gastric troubles and headache [12,24].

The anticancer, antidysenteric, antifungal, antibacterial, antiin-
flammatory, antiulcer, antioxidant, antiabortifacient and anticoagulant
activities of shatavari have been reported in experimental animals and
clinical trials [13,25,26]. In addition, long term administration of
shatavari does not show any toxicity or abnormality in the behavior of
mouse as well as rat [13,27]. In Ayurvedic system of medicine, shata-
vari has been extensively used for the treatment of stress-related im-
mune disorders and to improve general state of health [11,13]. Oral
administration of alcoholic extract of shatavari rhizome (daily for 15
days) exerts estrogenic effects on the female mammary glands as well as
genital organs in adult pregnant female rats [28]. Based on these stu-
dies, we hypothesize that shatavari could be used for the management
of stress-mediated reproductive health complications in women. This is
the first review article of its own kind wherein we have focused on the
stress-mediated reproductive health disorders in women and proposed
the possible impact of shatavari to overcome such an important health
issues in women.

2. Possible impact of shatavari on stress-mediated hormonal
imbalance

Physical, physiological and other stressors directly as well as in-
directly may generate psychological stress that affect female re-
productive health possibly by modulating the ovarian physiology and
reproductive hormones [3]. These hormones include glucocorticoids,
catecholamines, growth hormone and prolactin [29]. Increase of stress
hormone such as cortisol may reduce estradiol-17β biosynthesis in the
ovary [3,5]. The androgen as well as estrogen levels are impaired in
women having reproductive health problems [30]. The high level of
stress for a longer time may result in complete impairment of re-
productive functions [31]. For instance, stress may result in amen-
norhea, anovulation and menstrual irregularities in females [32].

Shatavari can be effectively used to correct the hormonal imbalance
due to its phytoestrogenic properties [21]. The phytoestrogens of sha-
tavari could regulate estrous or ovarian cycle in mammals [33] and
reduce adverse menopausal symptoms [22]. Shatavari has been re-
ported to correct pre-menstrual syndrome (PMS) and dysmenorrhoea
(painful menstruation) in a study of 40 patients for 3 months [34].
Shatavari corrects pituitary gland functions and promotes growth, dif-
ferentiation and physiological functions of the female genital tract [33].
Drugs that contain shatavari ‘U-3107’ or EveCare (containing 32mg
shatavari extract per 5ml syrup, Himalaya Drug Co., Bangalore) in-
crease uterine weight as well as estrogen levels without altering pro-
gesterone level in experimental rats [35]. Several clinical studies car-
ried out using shatavari treatment suggests that it improves
dysfunctional uterine bleeding (DUB) in women during their re-
productive age (20–45 years) [36,37].

3. Possible impact of shatavari on stress-induced PCOS

The poly cystic ovarian syndrome (PCOS) is a most common ano-
vulatory reproductive health problems affecting 4–12% of women
leading to female infertility [38]. The increase of ROS [30] and OS
induce the onset of PCOS [39]. Shatavari treatment is mainly focused to
overcome the PCOS problem and to normalize the physiology of ovary
(Fig. 2) [21]. Shatavari is found much effective to reduce PCOS, im-
prove follicular growth, development and ovulation in clinical subjects
[40]. It is suggested that PCOS-mediated subfertility could be managed
successfully by using oral administration of Ayurvedic treatment re-
gimen of shatavari (10mg/day) along with shatapushpa and guduchi
for 105 days and therafter 1000mg/day of Rasayana Kalpa, combina-
tion of shatavari along with guduchi, jatamansi and amla for 60 days
[40].

Fig. 1. Schematic diagram showing the negative impact of stress on ovary.
Pressure and demand, environmental changes and lifestyle behavior result in
psychological stress. The psychological stress increases reactive oxygen species
(ROS) and thereby oxidative stress (OS) that negatively impact the physiology
of ovary. Shatavari scavenges ROS, reduces OS and prevents stress-mediated
negative changes at the level of ovary.
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3.1. Possible impact of shatavari on follicular development and oocyte
quality

The increased level of stress could affect follicular growth, devel-
opment and ovulation [41] by inducing apoptosis within the follicular
microenvironment [42,43]. The oocyte apoptosis may result in the
depletion of germ cells from cohort of ovary and deteriorate oocyte
quality after ovulation [43]. Studies suggest that chronic psychological
stress results in poor IVF possibly due to its negative impact at the level
of ovary and oocytes [4,41]. Oocyte quality affects early embryonic
development, establishment and maintenance of pregnancy and fetal
development [44]. The poor quality oocyte directly impacts re-
productive outcome and may cause female infertility. Shatavari works
as a stimulant of endometrium and ovarian tissues [7]. Shatavari
nourishes ovary and rejuvenates its functions by promoting growth and
development of ovarian follicles, enhances ovulation, regulating men-
strual cycle and revitalizing the female reproductive system [7,45].
However, shatavari does not show any promising effect on follicular
growth, development and ovulation as compare to control group
treated with clomiphene citrate [46]. This could be due to insufficient
dose and time of shatavari treatment regimen.

3.2. Possible impact of shatavari to rejuvenate ovary through antioxidant
system

The increased cellular metabolism and inhibition of enzymatic an-
tioxidants in the ovary may result OS that induces cell cycle arrest and
apoptosis in oocytes [42,47,48]. Both enzymatic as well as non-enzy-
matic antioxidants are used to reduce ROS as well as OS levels [43].
Shatavari scavenges ROS, reduces OS level, increases antioxidant
ability, improves ovary as well as endometrium physiology and thereby
reproductive health of women [21]. Shatavari treatment increases
glutathione content and glutathione peroxidase activity in mouse brain
[49]. Methanolic extract of shatavari (100mg/kg bw) for 15 days in-
creases superoxide dismutase, catalase, ascorbic acid and decreases
lipid peroxidation in rat [50]. The aqueous extract of shatavari has been

reported to exhibit an antioxidant property in rat liver mitochondria
[51]. The antioxidant properties of shatavari is due to the presence of
isoflavons specially racemofuran, asparagamine A and racemosol [52].
Based on these studies, we propose that the beneficial impact of sha-
tavari in stress-mediated reproductive disorders could be due to ele-
vation in various antioxidant enzymes in the ovary. However, there is
no evidence to support our hypothesis.

4. Possible impact of shatavari on stress-mediated female
infertility

Infertility is one the major health problems today due to increased
stress level in modern society. Today, approximately 60–80 million
couples are suffering from infertility problems worldwide [1]. Negative
life events and stressful life increase infertility in women [1,2]. Shata-
vari is beneficial in female infertility by enhancing folliculogenesis and
ovulation, preparing womb for conception and preventing abortions
[21]. Shatavari is useful in case of threatened abortions due to its
steroidal saponin [22]. Steroidal saponin also blocks oxytocin- induced
uterine contractions in rat, rabbit and guinea pig in vivo as well as in
situ [22]. A possibility exists that anti-stress and anti-oxidant properties
of shatavari may possibly be used for the treatment of reproductive
health disorders in women. The molecular mechanism by which sha-
tavari rejuvenates ovary, increases follicular growth and development
and improves oocyte quality needs to be elucidated in a greater detail.
However, based on existing studies, we propose that shatavari could
scavenge ROS, reduce OS level in the ovary and protect against stress-
mediated negative reproductive health consequences in women.

5. Conclusions

Girls and women are more frequently exposed to psychological,
physical and physiological stressors during their reproductive life.
Based on animal studies, we propose that stress causes OS that nega-
tively affects the physiology of the ovary by reducing estradiol-17 β
level and inducing granulosa cells as well as oocyte apoptosis. Oocyte
apoptosis deteriorates oocyte quality that reduces fertilization rate and
thereby reproductive outcome (Fig. 2). Shatavari is frequently used by
Ayurvedic practitioner to treat reproductive health disorders. We pro-
pose that shatavari possibly nourishes ovary by increasing estradiol-17
β level, reducing OS level, increasing antioxidant ability to correct the
reproductive health disorders. To strengthen this possibility, further
studies are required to understand the molecular mechanism of shata-
vari action in greater detail in order to improve the treatment strategy
of such important herbal reproductive health tonic of women in
Ayurvedic system of medicine.
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