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ABSTRACT

The objective of this review is to contribute an exhaustive summary of ayurvedic and herbal
plants  usedextensivelyfor thetreatment ofinfertilitythroughouttheworld. Wehaveconducteda
detailed literature review through different channels such as review papers, valued textbooks,
andwiththebest scientificdatabases(ScienceDirect,Pubmed, ResearchGate,SAGE). Termssuch as
“fertility potential”, “Female fertility”, “male fertility”, ‘folliculogenesis‘“‘spermatogenesis”
, “ovulatory”, “estrogenicity”, “galactogogue”, “PCOS” were used for screening of the review
papers .When the human body's natural, unprotectedsexual activity fails to produce an egg after
12 months or more of incubation, this condition is known as infertility. Approximately 18-20% of
couples enduring bareness may well be female or male bareness. Female infertilities seem to be
more prevalent within the populace compared to guys. Medicinal plants as mentioned in the
literature of Ayurveda involving roots, stem, leaves, and extracts prepared from them used
traditionally  to  influence  fertility in males and females, are considered
exceptionallyvaluableinconventionalpharmaceuticalsandtreatments.Aheadofcontrollingthe
regenerative framework, it is additionally accommodated by reducing the endocrine framework
and hormonal issues such as ovarian insufficiency, libido, variocella, vaginal atrophy,
bendometriosis, untimely menopause and polycystic ovarian syndrome. These plant-based
medications werereliable with exclusive activities such as antioxidants, immunomodulator,
antimicrobial, laxative, purgative, and anticancer, which appear to be secure and promising for
treatment in conventional remedies from the perspective of women health care.

KEYWORDS

Inferility, ayurveda, herbal, medicine, hormones, female infertility, male infertility,
phytochemical antioxidant, rasayana.
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INTRODUCTION

Infertilityandinfecundityaretheterminologiesusedinterchangeably.herefertilityandinfertility ~ are
defined as reproductive performance rather than capacity, and are used according to whether
there is actual childbearing or not during the period under review, while the capacity of a man, a
woman or a couple to produce a live birth is called fecundity'. An alternative of the term
fecundity implies the ability to conceive, rather than to produce a live childl.Sexual function
greatly affects an individuals’ quality of life, the normal male sexual response cycle consists of
five phases: libido, erection,ejaculation,orgasm and detumescence subsequently” Infertility is
featured because of the failure of a successful gestation after 12 months or more of vulnerable
sexual activity’. Probably 1 in 10 ladies struggling within side a variety of 18-38 yrs of age have
extreme trouble in gestation. At puberty and before pregnancy, sexual activity appears and large
amounts of sex hormones, estrogen and progesterone are produced, which helps to prepare
uterus, vagina, and oviducts.Therefore, estrogen, progesterone, and prolactin contribute

significantlytopregnancyandfetalgrowthandshouldbeinvestigatedclosely®. Diminishedor

lack of functionality to conceive and endure offspring is a medical condition where extensively
women have unsuccessfully pregnancy. Such circumstances occurred in either of males or
females,thereasonsfor male infertilityarereportedfollowedupbylowsperm concentrationand
demised movement’. Major causes of male infertility are varicocelltumour, infections,problems
in ejaculation and erection, hormone imbalance, and obstruction in tubular structures that help in
transporting of sperms®. This etiology ends up in alteration of spermatogenesis and abnormal or
improper release during ejaculation of spermatozoa. The pathophysiologies behind the
occurrence of female infertility are dysfunction of HPA’hypothalamus-pituitary-adrenal axis
because they are broadly answerable for the secretion of GRH Gonadotropin Releasing hormone
whichreleasesFHandLHinfemales.Folliclestimulatinghormonesmayhelpinproper

regulationofmenstruationandstimulatetheevgﬂ%h@b%vthofeggswithintheovaries.
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Luteinizing Hormones play a significant role in systemic functioning and development of sexual
action and therefore the release of eggs from the ovary gets provoked by it. Those danger factors
which influence infertility are lifestyle disorders such as diabetes, obesity, and working in
stressful surrounding age of 35 years, frequent drinking and eating activities, high consumption
of nicotine and alcohol and continuous exposure to radiation environment. The explanation for
herbal-based medicine takes all eyes as they're rich in high phytochemicals, antioxidants, and
minerals. Animalstudies suggest thatthe cholesterol levelis loweredby increasedphytoestrogen
intake and there is also some evidence from human studies to suggest that phytoestrogens may
reduce cholesterol levels in persons with preexisting hypercholesterolemia® Nowadays method
used extensively for fertilization are Artificial inseminations ( Al),In-vitro fertilization(IVF) ,
intrauterine inseminations ,natural cycle IVF,egg freezing ,surrogacy and fertility drugsg. Al
stands for Artificial insemination associated with the placement of healthy sperms directly into
the cervix during the time of ovulation in women's. Artificial insemination (Al) also referred as
intrauterine insemination (IUI), alternative inseminations or donor insemination is extensively
used for women trying harder to conceive but unable to do so after a year. Intrauterine
insemination is a kind of artificial insemination procedure that helps with infertility. IVF is atype
of assisted reproductive technology (ART), referred as a method of fertilization where the
combination of egg and sperm occurs through In-vitro and involves routine regulation,
monitoring and stimulation ovulation in women. Mode of action in IVF is medication andsurgery
simultaneously helping sperm to fertilizeeggs and thereafter they get implants in the uterus for
further growth and development. In the natural cycle IVF stimulation of ovulation through drugs
is prevented and involves naturally selection of respective follicles. Following the procedure of
IVF, sperm got administered directly into the uterus with the help of catheters. The main
objective of this technique is ameliorating the chances of fertilization via surrounding eggs
withhealthyspermsthatcouldreachthefallopiantubessuccessfullyduringthetimeof

ovulation.Thetreatmentsforinfertilityrequirel?ﬂgﬁé};ﬁid‘vancetechnolo gyandexpensive
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medical healthcare, however, the developing countries have a shortage of availability of those
technologies,and the plants based medicine will plays a prominent role in pharmaceutical and

healthcare society for these severe medical ailments'’.

Ayurvedicperspectiveoninfertility:

The origination of Ayurveda is from India, while going through the etymology of it “Ayurveda”
is the consolidation of two words which are “ayus” stands for longevity or viability and “Vedas”
stands for the purest form of knowledge, hence Ayurveda is referring as righteous knowledge of
longevity. Ayurveda believes the five basic elements Panchamahabhutas (space,air,fire,water,
and earth) manifest in the human body as three basic humors known as tridosas(Vata,Pitta and
Kapha)'’. These three govern the creation,maintenance, and destruction of bodily tissues as well
as the assimilation and elimination.Ayurveda emphasis more on the science of self-healing,
which is the heart andsoul of the nonconventional system of medicine. Along with thefollowing
concepts of self healing, herbal plants based. Medicine also plays an important role in Indian
traditional system of medicine''.The global recognition of Ayurveda among the population is
still lacking behind comparing to the conventional medicine. Allopathic drugs achieve more
attention due to their rapid mode of action. Unfortunately, the side effects and the expense of
conventional medicine being high could be the reason people shift to Ayurveda and herbal-based
medicine as there are affordable and efficient activity against various chronic disease. Ayurveda
encourages healthiness via promoting the inner framework self —restoration process and
strengthening the quality of life. It more precisely focuses on ameliorating the lifestyle and
standard of liveliness of a person individually without consuming any foreign
compoundintheframeworkthatmayaffectthestructuredphysiology. In Ayurveda, Vandhyatva
(infertility) is a condition where, due to factors like SukraDosha (unhealthy semen), Ativyayama
(overexercise),lossofBala(lowstrength)andimproperAhara(food)andVihara(lifestyle)etc.,

Bee & a,m sha(spermatozoaandova)getg&&%é}@.faﬁdﬁnallyleadstoreducedfertilityo
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Sukradhatu (sperm)'®. Some studies concluded infertility cases close to 48 million couples
worldwide,50%infertility cases are women related ,30% infertility are caused due to male
infertility, and rest are by other factors'®.In ayurvedic literature vandhyatva is the terminology

used for infertility . There are 3 basic Srotas(small channel) responsible for infertility'':

1. Rajovahasrotas(theuterus,cervixpart)

2. Artavahasrotas(ovaryandfallopiantubes)

3. stanyavahasrotas(breasttissuewithbloodsupply)

Ayurveda embelish the interior balanceand suppresses exteriorfactors influenceto theproblems
constructing ojas(in Ayurveda,ojas means essence of vitality),enhancing the comprehensive
healthcare of individuals, stimulate the hypothalamus and pituitary gland bring about ovaries to
ripe and eggs to release'. As the foremost concentration of Ayurveda rely on balancing out the
internal physiology rather than only treating the individuals , Ayurveda is considered as low
potential towards side effects. Vajikarana™ is the ayurvedic medicine that deals with issues of
infertility and the word “Vaji” means “horse,” so Vajikarana means “to make one potent like a
horse.” Guhyarogais used forthe diseases of the female reproductive system'” As perAyurveda;

major factors responsible for healthy conception are as mentioned below:

1. Ritu(Fertileperiod)

2. kshetra(femalegenitaltract)

3. ambu(nutritivefluids)

4. Beeja(ovumandsperm) Page No: 6
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In Sanskrit, dosha is referred as defect(which causes issue)and they are3 typesof dosha present in
an individual. Vata (space and air),Pitta (fire and water), and Kapha (earth and water)aredosha
which controls our mind and body. InAyurveda, Agni is monitored and regulates the
properdigestion of food and metabolic products in body.Agni functions as conversion offood in
to the form of energy essential for the vital activity of our body. In Ayurveda, imbalance in the
Doshas and Agni may cause infertility abnormalites in Ritu, Kshetra, Ambu, and Beeja hinders
the process of conception. Obstruction in the normal path of sperm such as obsturacted hymen,
obstruction in the cervical canal, absence of infected ovaries, or membranous dysmenorrhoea is

some other factors responsible for infertility'.

Ayurvedicmedicinalplants:

(Asparagusracemosus)Shatavari:

FigurelShatavariplant

Shatavari basically referred as "who possesses a hundred mates or readily accessible to many".
Sometimes shatavari is also defined as “100mates”, so called due to its ability to influence

fertilityandliveliness. Asparagusracemosusidthgbdtini¢alnameofshatavari,commonly
VOLUME 8 ISSUE 9, 2023 PAGE NO: 233
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known as satawar, satavari, and satamuli.They act accordingly as general tonic and female

reproductive tonic. Shatavari have different chemical constituents present in different parts of

plants such as leaves, stem, flower, roots, shoots (as shown in Figure 1) but root are
beingconsidered essential, for important or medicinal purposes acting as diuretic and helps in
ulcer preventing effects via cytoprotective action. According to the documented mention in
Ayurveda,Shatavari is considered as the "queen of herbs" Because it bringslove, affection, and
wisdom. Shatavari is a truelyrejuvenative herbal plant that acts as a strong fertility booster in
females in a similar way as withania acts for male fertility. A. racemosusis considered as well-
known ayurvedicrasayan that combat against aging, influence lifefullness, benefit brain cells too
properly, and increase immunity. For from a long period of time, they have been referred as
emollient, carminative, galactogogue, constipating, soothing, and stomachic and tonic. Shatavari
have been highly recommended for the prevention of abortion and as a galactogogues'®. There
are therapeuticallyt active due to the present of steroidal saponins commonly known asshatavarin
1,shatavarin 2, shatavarin3, andshatavarin 4 are lying in the roots of shatavari. It isone of the
most common herbal plants used worldwide and possesses various chemical constituents such as
Racemoside A, B, C, Shatavarins, Asparanin A, Immunoside, 27 o- dimethyl-18, 2B,3p-
trihydroxy-25-spirost-4-en-19B-oic, 27 a-dimethyl-1p, 2,3B-trihydroxy-25- spirost-4-en-19f-oic
and many  othersl4.The  geographical region  where A. racemosus are
broadelyavailableinIndia,Srilankaandhimalaya.Thevastpharmacologicalactivitiesshownby

Shatavari are as given below:

L. Shatavarihavesuperefficientactivityasafemaletonic,rejuvenatinglifelinessand
influence libido in both males and females.

2 Ithelpstoreducethetirednessandinflammationofgenitalorgans.

3. Shatavaribenefitsthedrytissueoffemalereproductiveorgansbybalancingthe

optimum hydration and pH leveb
age No: 8
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4. Thepostpartumactiongetsinfluencedbysatavarviaincreasinginlactationand helps

. . .. . . 14
the mother in maintaining and balancing uterus and ovarian hormones .

Withaniasomnifera(Ashwangandha):

Figure2 Ashwagandhaplant

Withania is a reverberating herbaceous plant (as shown in fig 2) of Indian ayurvedic system of
medicine asa rasayan (tonic) . From almost6000 years ago ashwagandha were used as rasayan
as the roots smell like somewhat horse (ashwa), they have been referred as ashwagandha.
Withaniasomniferais a well-known Indian medicinal plant widely used in the treatment of many
clinical conditions in India and an important drug commonly known as Asgand, which has been
used either single or in combination with other drugs in Unani as well as Ayurvedic systems of
medicine for centuries'®. Anciently, Indian Ayurveda and Unani system have plentifulknowledge
of withania therapeutically active against infection, stress, aging process, and restoring power in
male genitals issues such as infertility, lipido, impotence.The botanical name of ashwangandha is
withania somnifera are also popular by common name as winter cherry, Kaknaje Hindi, is a well-
known medicinal plant in Solanaceae family. The phytochemicals obtained from the extract of
leaves and roots of  ashwagandha are  essential from the  medicinal
point.ItisreportedthroughdifferentinvestigationsthatW Spossessantiseratogenic,anticancer

Page No: 9
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and antianabolic activity, antianxiety, aphrodisiac, immune modulation and is beneficial in the
treatment of arthritis, geriatric problems, stress and male sexual dysfunctionall6. Chemical
analysis of Asgand shows that it contains several alkaloids such as withsomine, withaferin A,
withanolide A and withanolide D and various other constituents'’.This plant has been known to
contain more than 80 types of phytochemicals such as steroidal and nonsteroidal alkaloids,
steroidal lactones, and saponins like isopelletierine, anaferin, anahygrine, hygrine, cuscohygrine,
tropine,pseudotropine,  withananine, = ashwagandha, = with-  aferins, = withananinine,
pseudowithanine, somnine, som- niferine, somniferinine, 3-tropyltigloate, withanine,
withasomine, visamine, mesoanaferine, hentriacontane, amino acids such as aspartic acid,
glycine, tryptophan, proline,alanine, tyrosine, hydroxyprolinevaline, cystine, glutamic acid, and
cysteine, calcium, phosphorus, iron, flavonoids, starch, reducing sugars, proteolytic enzyme
“chamase,” glycosides, dulcitol, and volatile 0il6.The leaves are bitter widely used as paste form
against fever ,swelling and inflammation. Withaniasomnifera, also known as Indian ginseng, has
beendescribedinfolkmedicineasanaphrodisiacandgeriatrictonic4. Asashwagandhaholdhigh

adaptogenic value they are being compared with other natural adaptogen of finds in different

nl8

countries is the only reason behind calling it as "Indian ginseng" ".The pharmacological activity

ashwagandha consists are as given below

Asanantioxidantwithfreeradiclescavengingproperty
¢ Indenegrativedisease(Parkinson,Huntington,and Alzheimer's)
e Usedwidelyascognitionenhancer

e Bystimulatingandimprovingtheworkingefficiencyofbraincellshelpindividualsin
improving memory and learning capabilities
e Actasprotectiveagainststress-inducedgastriculcer

¢ Prominenteffectsoninflammationandosteoarthritis

e WidelyusedagainstrheumatismandddagedNo: 10
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e Improvescell-mediatedimmunity.

Ashwagandha in Ayurveda is referred as rasayan and categorised into a subgroup of rasayan
called as "medhyarasayan" here medhya in Ayurveda stands for mind or mental ability to do
work and "rasayan" means promoting intellectual property therefore the meaning of
medhyarasayan is having propertiesto endorse the brain activity. Studies have suggested WS
consist of antistress effects hence are highly recommended in stress-induced diseases like
atherosclerosis, arrhythmia,cardiac arrest,early aging, hypertension and malignanttumour'®.In
a study while administration to the group of Wistar rats with milk injection a significant
reduction of lecucocytosis'>.Meanwhile Investigating withania pharmacological activity
witnessed to have inhibitory effect on growth of tumourecous cells representing a promising
confirmation of noteworthy effects in preventing and treatment of malignant
tumour.Therearemainly responsiblefortheimprovement of white bloodcount and function
which got disturbed while going through chemotherapy in cancerous individuals. As in the
prevention of fibroids, the tumour of the uterus showed a decrease significantly of uterine
bleeding tendency and disappearance of fibroids after long treatment.Few studies have
demonstratedthattheoxidativestressisdirectlyinfluencingtheshortageofantioxidantswith a
decrease in hormonal levels affecting negatively the sperm quality and quantity. The
consequences of oxidative stress resulting from under-developed and abnormal spermatozoa
are due to the degradation of lipids and proteins which satisfy the nutrition level of sperms.In
the study of have reported, WS significantly reduces the level of lipid per oxidation and
protein carbonyl group in infertility. Stress plays an important role in male infertility that
produces biogenic amines such as catecholamine’s and serotonin, which directly affect the
function of the hypothalamus. Adrenal medulla is located in the adrenal cortexof the adrenal
glands, which is reason behind the secretion of adrenaline, also called as stress hormone.
Stressisaconditionwhichdisturbssystematicregulation,production,andsecretionof

o ) Page No: 11 . ]
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induced infertility, the reason could be WS is enriched with high amount of flavonoids, a
neurotransmitter. Several investigator reports have suggested that W. sumnifera is beneficial
inthe treatmentof maleinfertility. Experimentalevidences haveshownthattreatmentwith
W. Somnifera induced testicular development and spermatogenesis in immature Wistar rats
by directly affecting the somniferous tubules, improved prosexual behavior of sexually

sluggishmice,andincreasedtesticulardaily sperm productionandserum testosteronelevel .

Zingiberofficinale(Ginger):

Figure3:Rhizomeofgingerplant

From thousands of years, the medicinal prospects of ginger are well known. Gingers have the
perspective of promoting heath quality of individuals are well known. Ginger (zinger officialis)
belongs to Zingerberaceae.The foundations of ginger are south-east Asia and have been used up
in developed countries such as spices and continents. Accompanied with cooking,
gingerrhizomeis having high value from amedicinal perspective(rhizomes of gingerplant as
shown in Fig3).Anciently,thenativesofIndia foundgingertobeverypromisingandhelpfulforhaving a
high antioxidative property. The pharmacological action includes immune modulators, anti-
tumourgenesis,anti-inflammatory,anti-apropotic,antihyperglycemia,anti-lipidemia  and  anti-
emetic®’. Largenumbersofactivechemicalconstituentsaremainlypresentinginger. Those

VOLUMES] &€ |5i Ve i NELe dients arecategoﬁzeda?ﬁﬁﬁtﬁéﬁh&@onvolaﬁleoompounds,Volatilehydrocarbop AGENO:238
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monoterpenoids, and sesqueterpens, while the aroma and pungent taste of ginger is because of
nonvolatile compounds including zingerone,shoqaol,paradol and gingerol*' .Ginger is that the
underground root(rhizome) parts of plants which is thick and knotted has been employed in
Indian culture as homemade remedy to assist digestion and treat diarrhoe, nausea ,vomiting and

arthritis for quite a centuries.

¢ Endocrinedisorder(menstruation,infertility,vaginalatrophy,lipido,variocele),
e degenerativedisorders(rheumaticandarthritis),

o digestivedisease(faltulence,blotting,acidity,ulcers),

e cardiovasculardisease(cardiacarrest,arrythmia),

e cancer(leucoderma,coloncancer)

¢ GITTractdisorder(flatulence,acidity,constipation)

Studys have explained that ethanol decreases significantly enzymes such as
dismutase,superoxidedismutase,glutathione reductase, catalase succeeding in the damage of
hepatic tissue while following effects of rats treatment with ginger leads to improvement of
tissue. The damage through ethanol treatment improved by treating rats with ginger witnesses, it
supports the protective effects against ethanol-induced hepatotoxicity.Various studies have
explained the antimutagenic and anticarcinogenic activity attributed to ginger against
gastrointestinal cancer’”>. Major biochemicals present in ginger rhizomes areterpenes,
carbohydrates, and phenolic compounds. Zingiberene, farnesene, bisabolene, curcumene are the
most dominant of the terpenes present in ginger. Theyareused widely to treatGITdiseases such as
heartburn, colic pain, gas ,blotting,flatuelence®’ .Ginger is helpful for relieving pain associated
with dysmenorrhea, rheumatoid arthritis, osteoarthritis, and gastrointestinal symptoms such as
diarrhea, nausea, and vomiting®™.ROS stands for reactive oxygen species which are highly
reactiveinnatureandformedbecauseofoxidativestress. ThebiologicallevelofROSis

Page No: 13
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important for the systematic function of different cellular pathways and maintaining
homeostatis’*Those are the radical like oxide, singlet oxygen, superoxide and nitric oxideto
blamefortheoxidativedamageofcellularpathways.ROSis thatoneamongst thecriticalfactors that
adversely affect the genital system in both males and female”. The unequal coordination
between ROS synthesis and there elimination results in the main cause behind oxidative stress in

semen destroying the per-oxidative sperm membrane, which disturbs the functionality ofsperm.

Foeniculumvulgare(Fennel):

Figure4fruitsoffennelplants

Foeniculumvulgareistheplantnameforfennelandbelongstothe Umbelliferaefamily(as shown in
Figure 4). Due to its important properties, this herbaceous plant occupies a valuable positionin
Indian spice society and folk remedies. For decades, they have been widely used to increase milk
productionforlactatingmothers.In additionto thisfennel,there aretreasuresoftherapeutic activities
such as carminative, antiseptic, palliative anti-inflammatory, cold, asthma and menstruation®. In
some studies, the useful effects of F. vulgare were demonstrated to the increase in milk secretion
in breastfeeding®’. Traditionally, fennel seeds have excellent
antispasmodiceffects,sofennelhasbeenusedprimarilytotreatcolicand respiratoryillnessesin

Page No: 14
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children. Diuretics, laxatives, galactatogogues, and mucolytics are among the many widely used
activities of fennel, while the extract of fennel powder is used against abdominal and infantile
colic®. From the literature review it's well documented that fennel has a promising and
significant role in medical ailments as like PCOS, vaginal atrophy, menopause, dysmenorrhea,
infertility and amenorrhea. Here we are visiting and understand the important role of fennel inthe
management of women healthcare and medical issues. The main chemical constituents of
fenchon, anthon, and essential oils. Among other things, one of the most important activities of
fennel is to increase the weight of the female reproductive organs of. Several studies have also
reported that they are involved in affecting the total protein content of rat seminal vesicles.
Fennel essential oils have beneficial effects on uterine contraction, infertility, and enhanced
genital function. In a different studies, they have explained precisely the effects of
extractedfennel, fennel which shows a moderate increase in the number of graffiti, follicular and
multilayeredfollicles,andanimprovementintheprocessoffolliculogenesisintheovaries®

.This study suggests that daily intake of fennel fruit is beneficial in improving fertility in women
and helps alleviate the symptoms of menstrual irregularities. The pharmacological activity

exhibited by fennel may be due to the estrogenic activity of this herbal plant.

Punicagranatum(Pomegranate):

Page No: 15
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Figure5,Fruitofpomegranateplant

Pomegranates are commonly referred as Dadima in Ayurveda or Anar in Hindi are a treasure of
numerous nutrients that have been used for health promoting benefits formore than centuries.
Pomegranates are commonly known as "blood purifiers" while the daily consumption of
pomegranate juice ameliorates blood circulation and purification. The botanical name of
pomegranateisPunicagrantuswhichis adeciduousshrubbelongingtopumicaceasfamily,andit is one
of the oldest edible fruits in India (as shown in Figure 5).They are originated from central Asian
countries, Mediterranean area and MiddleEast. Theseed oil of pomegranate is considered as
inhibitor of cancerous cell, specially breast cancer and skin cancer. Pomegranate is characterized
by several local accessions and cultivars widespread across different countries, each with
different bio-agronomic features” Having served as a symbolic fruit since ancient times,
pomegranate (Punicagranatum) has also gained considerable recognition as a functional food in
the modern era and they contain polyphenols, particularly anthocyanins (ATs) and hydrolyzable
tannins (HTs), to the health-promoting activities of pomegranate juice and fruit

extracts30.Pomegranate containsalarge percentageofwater andis richin vitaminCwhileseeds

contain phytoestrogens likes genistein, daidzein, coumestrol.The seeds of pomegranate are
enrichedwithhighamountsofanthrcynaninandtannins,includinggallagicacid,punicalagicacid,
punicalin acid, and punicalagin. Some of the reported studies explained that thered pigmentation
of pomegranate is due to anthrocynanins such as delphinidin, pelargonidin, and cyanidin. HT
holds the special place for being the mostwidely studied due to the phytoconstituents present in
pomegranate, these tannins are grouped into 2 groups such as HT and GT ,based on the different
phenolic acids that are esterified to the core cyclic polyol molecule (it is often a glucose
molecule)’® Historically it is mentioned pomegranate is a strong antioxidant property and have
differentpharmacologicalactionsuchasantiviral,anti-diabetic,antimicrobial,anti-
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consequences of PCOS lead to infertility in females. Here pcos means polycycstic ovarian
syndrome, which is defined as a human endocrine disorder feature via the formation of cysts in
the ovaries. Women suffering from PCOS have heavy periods, painful period, irregular period,
and disturbed menstruation cycle, blotting and acne®' .There cause could be environmental and
genetically, whereas PCOS women have high amount of male hormones known by androgens
which obstruct the functionality of ovaries in releasing the eggs process called as ovulation
resulting in abnormal menstruation cycles.Studyon phenolic compounds revealed that these
compounds have anti-androgenic properties and apply their inhibitory effect on the formation of
dihydrotestosterone receptor complexes. The scenario behind the decrease of hormones is due to
phytosterols ,a naturally occurring compound in plants similar as cholesterol that basically
obstruct the absorption of cholestrerol which corresponds to the elimination of LDL(low density
lipid) commonly known as bad cholesterol and trigylcerides and acts a significant role in
eliminating of androgen and testosterone hormone. This study was well documented and
explained through the obtained results showing the concentration of testosterone, estrogen and
andrastenedione in the treated group had a significant increase of steroidal sexual hormone
compared to the control group of female wistar rat in animal study’'. Therefore, it is endorsed to
use the pomegranate extract for the treatment and managements of polycystic ovarian
syndrome™ .Major biochemical present in pomegranate are fatty acids, tannins, anthocyanins,

flavonoids, polyphenols, vitamin a and sugarto larger extent.

» Thesweettasteofpomegranateisduetomonosaccharidesanddisaccharidessuchas
glucose, fructose, sucrose, and maltose.

« Alongwiththis,differentvitaminsarepresentinthepericarpsuchasvitB1,B2,B3,C, and beta-
carotene.

* Organicacidssuchasmalicacid,oxalicacid,succinicacid,citricacids,and tartaricacid are

present.
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+ Alkaloidssuchasellagicacid,Pelletierine,pseudo-pelletierine,andN-methylpelletierine

appeared in high amounts.

Phytoestrogen compounds appeared larger in seed oil while ellagic acid and gallic are the chief
constituent assembly in pomegranate .The former is a chemical dimeric form of the latterone
havingstrong antioxidant activity. Seedsplay significantroleacting as tonicsfor the throatand
heart.Pomegranate peelsare highly enriched with glycosides, seem like a lack of estrogenic
activity, and are broadly used against dysentery and diarrhoea. Although the pericarppolyphenols
and the fermented juice have remarkable estrogenic activity having similarity in estrogenicity
compared to estrogen flavanoids. Experiments have mentioned the anticarcinogenesis and
antimutagenesis effects of pomegranate could be due to its free radicle scavenging property.
Many research proposed pomegranates are strong astringents effects although the presence of
high amount of tannin in it. Routine uptake of freshly prepared juice is highly recommended for
spontaneous recovery against gall bladder disease. The extractsobtained from leaves are
tremendously helpful in maintaining the blood sugar level and reducing the blood pressure to an
optimumlevel’'.Luteolin and naringenin are compounds attributing similar activity as hormones
secreted during pregnancy .The extracted essential oil of pomegranate seed
hasinhibitoryeffectsonprostaglandinsandleukotrines andseem tohave anti- inflammatory activity
through suppressing enzymes such as cyclooxygenase, lipoxygenase mediate the occurrence of

inflammation.

Cinnamomumzeylanicum(Cinnamon):
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Figure6barkofcinnamonplant

The Cinnamon bark has precise species which some of the maximum famous and vital spices
used significantly for cooking; however, they are also used conventionally in herbal- based
medicine. The bark (Fig 6 is shown above)of various cinnamon species is one of the most
important and popular spices used worldwide not only for cooking but also in traditional and
modern medicines®>.As the cinnamon consist of pleasant fragrance has a high market value in
food industry and pharmaceutical companies for aiding essence and flavor to a variety of food
items, bakery item and medicinalformulation. For a long period of time ,theyhave beenusing it as
carminative, analgesic, antifungal, stomachic, antispasmodic, and antiseptic
medicinally®®. Therearefourtypesofcinnamonbarkspeciesavailableand usedwidely.Basedon the

region cinnamons found here is the type given as following:

¢ TruecinnamonorCeyloncinnamonorMexican cinnamon (Cinnamomum
zeylancium)

* Indonesiancinnamon(cinnamomumBurmanni)
*  Vietnamesecinnamon(CinnamomumULoureiroi)

*  (assia,cinnamon,orChinesecinnamon(CinnamomumAromaticulum)

Cassiabarkthereareanabundanceofchppiealggnsyituentsasitcontainsvolatileoil, tannins,
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sugars, mucilage, and calcium oxalates, whereas cinnamic, aldehydes, hydrocarbons, terpens,
eugenol and to a less extent polyphenols and ketones are some of the volatile oil present in it.
Additionally, cinnamon contains cinnamyl acetate, eugenol, 1-borneol, caryophyllene oxide, b-
car- yophyllene, 1-bornyl acetate, E-nerolidol, a-cubene, a-terpineol, terpi- nolene, and a-thujene
that perform different biological activities’.Cultivation of cassia are done mainly
ingeographicalareas suchasWestIndies,Jamaica,Brazil,IndiaandMauritius. Aboveallactivities
cinnamon has one of the most important activity is the enhancement of sexual pleasure due to
which it has been under study more than a years32. Clearly explained is the major
pharmacological activity of cinnamon as an antioxidant, anti- inflammatory, antidiabetic,
antimicrobial, anticancer, lipid-lowering, and cardiovascular-disease- lowering compound. In a
few recent studies, they have mentioned cinnamon extract may have beneficial activity against
hyperlipidemia activity and have proposed that cassia helps against male infertility. Cassiaextract
restored the damage done in the male reproductive system and infertility. Obesity occurred due
to high intake of cholesterol which substantially results into male reproductive dysfunction and
infertility. Few of the study on male animals have mentioned and recorded that high fat diet
animals have an increase in body weight, high concentration of gonadal fatleadingto
hypercholestremia, and declined in sperm numbers. C. zeylanicum caused significantincreased
luteinizing hormone, follicle stimulating hormone, testosterone hormone, andincreased activity
of Ley dig cells, this effect could be due to the presence of compounds in cinnamon which affect
the hypothalamus-pituitary axis and thus increased levels of luteinizing hormone, follicle
stimulating hormone, testosterone hormone®*. In the experiment, the results showeda significant
increase of spematogonia, spermatocytes, spermatids, sertoli, and Leydig cells in the treatment
groups throughwhich theconcentration oftestosterone, LH,FSH witnesses that cinnamon increases

. ) 35
the sex cells of mice in somniferous tubules™.

Glycyrrhizaglabra(Liquorice):
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Figure7,LeaveofLiquoriceplant

Glycyrrhizaglabra Linn (family Fabaceae) is a medicinal plant found in Asia, the Mediterranean,
and parts of southern Europe®®.They are common with name such as licorice, liquorice, sweet
wood, mulahatti and yastimadhu (Fig as shown in no. 7). The genus Glycyrrhiza (Fabaceae)
consistsofabout30 species,suchasG.glabra, G.uralensis,G. inflata,G. aspera,G.korshinskyi, or G.
eurycarpa37.These plants are plentiful phytocompounds, such as glycryrricn, 18-
b,flucrrrhetinicacid, glabrin A and B , and isoflavones, that have demonstrated various
pharmacological activity’’. The extract of liquorice contains a compound whose activities are
quite similar to ovarian steroid hormones and commonly referred to as a. phytoestrogens36.
Ayurveda considered liquorice to be a "rasayana" with implicated use in the treatment of
respiratory and digestive disorders®®.Licorice showed estrogenicity by the presence of
phytoestrogens such as glabridin found to be the main isoflavan present in gylceraglabra acts as
agonist at steroidal estrogenic receptor.Glabridin and 17-beta estradiol have three fused rings of
phenanthrene shape and an aromatic ring substituted with a hydroxy group at the para or 3
position®®. The functional group resemblance could be feasible for the binding of glabridin to the
same receptor as estradiol and mimeting ovarian hormones. PMS stands for premenstrual
syndrome caused due to the increasingratio of estrogento progesterone ratio. Therefore, it acts

beneﬁciallgfviareducingestrogenlevelandenBageithrZ)kesteronelevels.Allostericinteraction
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occursbetween serotonin and estrogenic or progesterone accomplished byinhibition of serotonin
reuptake which leads to the consequenceof depression. Hence,glabridin could be used against
menstruation issuessuffering from depression also at the same time.HEK-293 cells have
illustrated that isoflavane,glabridin, and 4-O methylglabridin and isoflavaneglabrene inhibited

Serotonin reuptake™

Conclusions

Thisstudywasdesigned to explorethe structure qualitativeproperties ofherbalmedicineagainst
severe medical ailments. The traditional medicine system can have more than 1000 of herbal
plants reported, but we have examined 7 effective medicinal herbs acting beneficially on against
infertility. Furthermore, a systematic and organized study is necessary to investigate additional
analysis, identification, characterization, and systemizing more about traditional herbal plants
willhelpincombatinginfutureobstructionandconsequences. TheHerbalsystemofmedicinein ~ India
uses a variety of effective traditional herbs for different severe disorders, among which 7 plant
have been studied deeply against infertility. It is suggested that plants-based phytoestrogen acts
beneficial in male and female infertility due to different phytocompounds that are biologically
active against hormonal distortion .This study showed that these herbs can be used safely for the
treatment and cure of diseases such as infertility, menopause, libido, impotence, hormone

disturbance, PCOS and PMS.
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