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Abstract:

There are several possible contributing factors to the complex illness
process that underlies male infertility. In order to treat the infertility we
are experimenting on the seeds of a medicinal plant — Mucunapruriens,
a tropical legume of Fabaceae family also known as Velvet beans. It is
used to change the biochemical levels and semen profiles in infertile
men's seminal plasma. Levodopa, also known as L-dopa and a precursor
to dopamine, is found naturally in it. The experimental evidences suggest
that infertile subjects treated with M. Pruriens seed powder (at a dose of
5g per day) orally were showed effective recovery. L-dopa recovers
spermatogenic loss by combating ROS or reprogramming mitochondrial
metabolism. Infertile men treated with M. pruriens showed decreased
levels of FSH and prolactin and increased levels of testosterone, LH,
dopamine, adrenaline, and noradrenalin. Men who were infertile showed
a considerable improvement in their sperm count and motility. However,
it also inhibits lipid peroxidation, elevated Spermatogenesis with
decreased seminal plasma glutathione (GSH), SOD and elevated
ascorbic acid content. It is used as Aphrodisiac that enhances sexual
desire and improves conjugal relationships. On the other hand, studies
suggested that M. pruriens helps in regulation of anti-oxidant defense
system and works efficiently on stress management.
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Introduction

The failure to establish a clinical pregnancy after 12 months or more of regular, unprotected sexual activity is
the definition of infertility, according to the World Health Organization (WHO) International Committee for
Monitoring Assisted Reproductive Technology [1]. Approximately 50% of infertile couples experience
considerable psychosocial and marital stress as a result of a male factor [2]. The main causes of male infertility
can be categorized into three aspects:
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Hormonal and Sexually Transmitted Problems — The hypothalamic-pituitary-gonadal axis is the name given
to the male reproductive hormone axis. It is composed of the pituitary, hypothalamus, and testicular glands as
its three main constituents [3]. In order to supply the proper hormone concentration for male sexual
development, the axis operates on a highly regular basis [4]. These illnesses cause a shortage of testosterone
and cease sperm production if the brain is unable to create the GNRH hormone [5]. Hypogonadotrophic-
hypoigonadistic disorders are a set of conditions caused by GnRH [6]. There are psychological and physical
aspects to sexual difficulties. Problems with sexual relations include impotence, or erectile dysfunction, early
ejaculation, and incapacity to ejaculate [7].

Genetic Disorders — 15% of male infertility cases have genetic components, which can be divided into two
categories: single gene mutations and chromosomal disorders [8]. Chromosome abnormalities are present in
around 14% of men with azoospermia and 2% of men with oligospermia, which is significantly higher than
the general population [9]. About 14% of male infertility cases are caused by Klein Filter Syndrome, the most
prevalent genetic cause of azoospermia in aneuploid sex chromosomal instances [10].

Physical and lifestyle causes — Physical issues can cause obstructions in the ejaculatory route and interfere
with sperm production. Varicocele, or enlargement of the sperm vessels, affects around 40% of men and is one
of the most common causes of male infertility. Male infertility can also frequently result from both acute and
chronic genital tract infections [11]. Male infertility can also result from STDs like chlamidia and gonorrhea
because they restrict the epididymis [12]. Men are exposed to dangerous materials on a daily basis at work and
in other subordinate settings. Smoking and alcohol use can cause infertility in male domains, whereas radiation
exposure can decrease sperm production [13, 14]. Poor nutrition and irregular diet measurement can also lead
to unsaturated and decreased sperm motility. Excessive determinal ejaculation can lead to lower sperm count
[15].

Scientist and researchers have approved some common and viable treatment for male infertility among which
the VELVET BEANS (Mucuna pruriens) is a main ingredient to cure this disorder.

The magic Velvet Beans (Mucuna pruriens)

M. pruriens is a member of the Fabaceae family of legumes that may grow both annually and perennially and
has a variety of medicinal uses. In traditional medicine, m.pruriens seeds are traditionally used to preserve
male infertility. It is extensively utilized as a strong spermatogenic and aphrodisiac [16].

1.MucunaPruriens (L), a plant belonging to the Fabaceae family, is also referred to as chiporro bean, velvet
bean, itching bean, and mucuna. [21].

2. The plant has fuzzy hairs that cover virtually all of its surface, but as it ages, those hairs almost entirely
disappear. The leaves have an ovate rhombus form and are tripinnate [22].

3. Ayurveda, an age-old conventional medicinal science that has been practiced in India since the Vedic era
(1500-1000 BC), makes extensive use of this plant [23].

4. A wide variety of phytochemical compounds, including alkaloids, glycosides, reducing sugars, and tannins,
are also present in Mucunapruriens seeds, opening up possibilities for further research and development [24].
5. There have been indications that M.pruriens seed powder acts as a restorative, boosts semen secretion, and
provides some degree of stress relief [25].

History of Velvet Beans

The robust annual climbing legume M. pruriens is native to eastern India and southern China [17]. It is
widespread throughout the planet in tropical and subtropical regions. It is found in the eastern regions of India.
Given that M. pruriens is a member of the fabaceae family, its applications are diverse, and its mechanisms
are well-established. In the eastern Himalayan foothills and lower highlands as well as in mauritious areas, M.
Pruriens was widely farmed as a green vegetable during the 18th and 19th centuries.

In Guatemala and Mexico, both the ripe beans and the green pods were boiled and consumed. For at least a
few decades, velvet beans have been ground and roasted to form a coffee replacement. In the area, the seeds
are well-known as Nescafe [18]. Popular Indian medicinal plant Pruriens has been used to treat a variety of
illnesses, including Parkinsonism, in traditional Ayurvedic Indian medicine. since the Vedic era (1500-1000
BC) in India. It has been used to treat arthritis and a number of nerve illnesses [19]. It is believed that the bean,
when applied as a paste to a scorpion's sting, will absorb the venom, and it does. [20]. The major aim of this
review is to investigate the effects of Mucuna pruriens in the action towards male infertility and to assess the
changes or consequences in the components of semen sample after treatment to establish the beneficial effects
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of the plant extract on male reproductive system for social welfare.
Mode of action of velvet bean

To understand the mechanism of action of velvet beans in the treatment of male infertility there are several
interventions in treating the unproductivity of male dopamine’s.

Experiment:Using a rat model, the experiment was carried out in Dr. Sitthichailamsaard's laboratory. The M.
Pruriens seed extract has been shown to be completely phenolic with no toxicity to the male reproductive
system and to possess antioxidant properties [26].32 mature male Sprague-Dawley rats weighing between 270
and 300 grammes were purchased from Siam Nobura Corporation in Pathumwan, Bangkok, Thailand.

All rats were housed in plastic cages in Thailand University's experimental room, which had a 12-hour
light/dark cycle, a temperature of 23 = 2 °C, and a humidity of 30-60% RH. When compared to the CS (chronic
stress) group, the relative weights and morphology of the testis, epididymis, and vas deferens were
considerably higher in the TMP (Thai Mucunapruriens) treated groups. It's interesting to note that, in
comparison to the CS group, TMP extracts may considerably raise the sperm concentration. Furthermore, CS
raised the proportion of sperm morphological abnormalities, which improved with TMP seed extract treatment.
In conclusion, the antioxidant and L-DOPA-containing TMP seed extract may enhance the characteristics of
sperm. Whereas dopamine cannot pass across the blood-brain barrier, levodopa can. Levodopa cannot be
converted to dopamine in the peripheral when a portion of the peripheral dopa decarboxylase inhibitor is
introduced. This allows more levodopa to cross the blood-brain barrier. Aromatic-L-amino-acid decarboxylase
transforms levodopa into dopamine once it crosses the blood-brain barrier. Additionally, in the CS situation, a
few key testicular proteins raise levels of testosterone.

Because of their binding, dopamine and testosterone have a reciprocal relationship in which dopamine
increases testosterone and vice versa. The MHBS (mammalian hormone behavior system) in the brain
stimulates male sexual behavior during this phase, which raises testosterone levels [27]. This is due to the
stimulation of the pituitary-gonadal axis. Gonadotropin-releasing hormone (GnRH) is secreted by the brain,
and it causes the pituitary gland to release luteinizing hormone (LH), which in turn causes the gonads to release
testosterone [28]. In a male fertility clinic, the seeds of this plant should be suggested as a potential dietary
supplement and alternative therapeutic value to improve male reproductive activities in CS conditions [29].

Probable molecular mechanism

The d2 receptor helps to enhance the dopamine level.It has been reported that dopamine type 2 receptors
(DRD?2) are present in a wide range of mammalian sperm, which suggests a role for dopaminergic signaling
in variuseventaulization such as fertilization, capacitation, and sperm motility. It also enhances the dopamine
level. So before exploring the mechanism of action in dopamine level we need to know how and where does
this d2 receptor work. Therefore, we have presented some clinical interventions and evidences for these
mechanism. The production of dopamine neurons and their ability to produce and absorb dopamine are both
heavily dependent on doamine D2-autoreceptors. The timing and taste of dopamine at the terminal points
(somatodendritic and axonal sites) are regulated by autoreceptors, who also regulate the transmission of
dopamine neurons and targets [30]. Presynaptically, D2-receptors speed up the uptake of dopamine by
expanding the DAT (dopamine transporter) volume and plasma membrane content, as well as by directly
interacting with DATS to boost their activity [31]. A significant role for Gi/o-coupled inhibitory receptors is
to shape dopamine transmission. Human semen and fallopian tubes have been shown to contain
catecholamines, including dopamine, whereas the sperm midpiece area has dopamine D2 receptors (D2DR).
From this point the nerve transmitters gets energised and through this synaptic neural transmission the
dopamine system regulates either its uptake or decreases state and also the d2 receptor binds with dopamine
cells to enrich the concentration and thespermiogenic materials in it [32][46].

Biological Active Componenets of M pruriens

In the past, the mode clarified the words and L-Dopa's compositional method. It's also noteworthy that ascorbic
acid affects male infertility through another important route. Because of flaws and anomalies in their
spermatogenesis process, the majority of men who have teratozoospermia (the existence of sperm with aberrant
morphology) [33][34][48] are unable to become pregnant. The aberrant morphology of sperm in semen is a
characteristic of teratozoospermia. In every ejaculation, they are expressed in over 70% of sperm cells [35].
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Research suggests that ascorbic acid can shield teratozoospermia from reactive oxygen species (ROS), which
are naturally occurring byproducts of oxidative metabolism in cells. ROS are known to affect a variety of
processes, including cell survival, death, differentiation, signaling, and the production of factors related to
inflammation. Additionally, ascorbic acid increases sperm viability, motility, and Interatozoospermic samples,
DNA integrity throughout incubation [36]. Male infertility and unproductivity may be attributed to sperm cell
DNA fragmentation caused by apoptosis and/or reactive oxygen species (ROS). Ascorbic acid, a well-known
antioxidant, guards against DNA damage to sperm cells. Here, we discovered that DNase I, one of the primary
endonucleases involved in DNA fragmentation during apoptosis (programmed cell death), can be inhibited by
ascorbic acid [37]. However, ascorbic acid did not appear to have a significant impact on the acrosome reaction.
Well-known water-soluble antioxidant ascorbic acid interacts with ROS to prevent oxidative damage to cell
components including proteins, lipids, and nucleic acids [38][47][49]. Supplementing with oral ascorbic acid
can enhance sperm motility, concentration, and shape [39].

Effect of diabetes in Male Infertility

Numerous studies have reported that men with severe diabetes experience reduced ejaculate volume, poor
sperm motility, and erectile dysfunction. These symptoms ultimately lead to a loss of sperm production.
Diabetes-related nerve damage and problems with blood circulation are the main causes of erectile dysfunction
(ED), a condition in which men are mostly unable to create quality sperm and maintain sperm. It usually affects
men who have untreated or long-term diabetes, which affects 50% of males with diabetes. Diabetes raises
blood sugar levels, or hyperglycemia, which can impair erections by causing blood flow to the penis. It can
eventually lessen the synthesis of nitric oxide (NO), which facilitates the relaxation of penile muscles and
improves blood flow. Males with diabetes may be more susceptible to hormonal imbalances that lead to ED,
such as low testosterone. Men's sexual drive is caused by these erection issues. Sperm quality can be harmed by
type 1 and type 2 diabetes. Moreover, diabetes may harm sperm's DNA integrity and motility, or ability to move.
Sperm quality may be impacted by obesity, a significant factor that is directly linked to diabetes [40][51]. In
essence, it is a pancreatic metabolic disorder characterized by abnormally high blood sugar (hyperglycemia) due
to either insufficient insulin production by the body, or an excess of the hormone produced by the islet of
Langerhans beta cells, which regulate blood sugar levels [41][50]. According to studies and experiments, the
MucunaPruriens seed extract (200 mg/kg) is useful in regulating blood glucose levels in diabetic rats. Given
that rats belong to the mammalian family, it will undoubtedly work on male humans as well. In comparison to
the diabetic group, there was a significant improvement in serum insulin and cholesterol levels (p >0.05) [42].
The extract was administered continuously, and the blood glucose level significantly decreased in response to
the dose (P<0.001). Additionally, was demonstrated that the methanolic and ethanolic fractions of the extract
include the antidiabetic activity of M. pruriens seeds [43][44].

Conclusion

From the above discussed reports it can be concluded that the Mucunapruriens helps human fertility (both in
male and females), improves stress management and enhances physical and mental stability. The contents of
Mucunapruriens helps to insert the inert qualities that make M.pruriens useful and beneficial to human beings
and it can improve certain diagnosis techniques by its aseptic methods. All the above specific mechanism about
the L-dopa, Ascorbic acid, alkaloids, DNA specification, Diabetic control and other mentioned mechanism
help human body and physiological processes in various ways. The main aim is to increase the male domainity
and fertility in the contents of the spermatogenic characteristics that can contribute to its next generation. The
hormones and the dopamine level can ultimately leads to such cases. So if we can put the theory of increasing
the levels of dopamine and the hormonal levels it can ultimately result in the effective increase in the fertility
constant - which can be done by the use and extraction seed materials of Mucunapruriens. The treatment must
include all the diagnostic methods, medication and if needed possible surgery methods are used and taken into
action by the process resourcesment. Apart from the strict restrictions, check-up and maintenance towards
diabetes may be one of the vital step towards the increase functioning of Mucunapruriens. Hence we can
strongly conclude that its way more effective and useful to use M.pruriens in order to treat the male infertility
from the point of review. Though more experiments, demonstrations and clinical trials are very crucial for the
establishing the action of the Mucunapruriens extract for the treatment of male infertility along with the
detailed molecular mechanism to eliminate the hazardous effects and to enhance the beneficial consequence
for human welfare.
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