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Abstract: “Erectile dysfunction (ED) or male impermanence” can be portrayed as a condition that causes sexual dysfunction
and is characterized by the powerlessness to make and keep an erection in the penis. Globally, ED affects over 152 million men.
By 2025, it is expected to reach 322 million. Insufficient physical activity, mental stress and other aetiological factors are all
contributing to a decrease in the enjoyment of sexual pleasure. For the treatment and recovery of ED, there are many options,
including nonpharmacological and pharmacological treatments such as alprostadil and penile prosthesis surgery and
phosphodiesterase inhibitors. Allopathic prescriptions used to treat sexual dysfunction can cause secondary effects that
influence other physiological cycles and eventually your overall wellbeing. Because of the availability and affordability of
natural supplements from medicinal plants, there is a greater demand for them. Although there are many plants that have been
used as aphrodisiacs, only a few of these plants have been scientifically proven to be effective in the controlling & curing of male
erectile disorder. This detailed review directs on the aetiology and risk factors that lead to ED and the mechanisms that underlie
it. Also, it includes the medicinal properties of plants which have been proved efficient to treat ED. This data could prove useful
in the near future when it comes to research into developing more natural medicines that do not have negative side effects.
Keywords: Male erectile dysfunction, penile erection, sexual performance, aphrodisiacs
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L. INTRODUCTION

As per a study conducted by the “World Health Organization (WHO),”” in 1987, nearly half of infertile couples had a deficient male
reproductive capacity. Congenital, immunological, and iatrogenic reasons are the determining aspects that limit the likelihood of
pregnancy in the female companion. In many situations, difficulty to conceive is due to oligozoospermia and sexual dysfunction
(Chauhan et al., 2014). The lack of ability to achieve and sustain adequate penile tumescence to allow for erotic intercourse is
known as male ED aka impotence (Masuku et al., 2020a). It is still a major health problem worldwide. This can be attributed to
aging, diabetes mellitus and smoking, as well as previous operations, psychological factors, and drugs (Birowo et al., 2019; Mobley
et al., 2017b). ED affects more than 152 million men worldwide (Eleazu et al., 2017a). Previously, 52% of ED among men occurred
between the ages of 40 and 70 (Mobley et al., 2017b). Recent studies have shown that ED is increasing in prevalence even among
those under 40 (Minh Tue Nguyen et al., 2017b). In Africa, nearly 71.45 percent people diagnosed with diabetes also confirmed to
the development of ED (Shiferaw et al., 2020). Diagnosed with varying grades of ED, nearly 60 percent of diabetes patients in
Ethiopia didn't get any medications (Hurisa & Negera, 2020). Even worse, if this continues, 322 million ED cases worldwide will be
reported by 2025 (Aydin & Senel, 2020). Erectile dysfunction can have detrimental impacts on men's well-being; the majority of
sufferers experience symptoms of anxiety and depression that are in relation to sexual activity (Shiferaw et al., 2020). Men
diagnosed with ED were more likely to seek medical attention as ED led to conflict in relationships that destructively affected the
couple’s well-being & physical health (Muneer, Kalsi, Nazareth, & Arya, 2014). Your social record should include your past history
of smoking alcohol, drinking or alcohol, diet, exercise, as well as other factors (Patel et al., 2017). An extensive history of sexuality
will be open-ended and need the patient's input regarding their sexuality, their past and present relationships, as in addition to their
sexual health (Hatzimouratidis et al., 2010; Patel et al., 2017).

Erectile dysfunction can be treated non-pharmacologically by reducing stress, quitting smoking, limiting or eliminating alcohol
consumption, increasing physical activity, and maintaining a healthy lifestyle (Diniz et al., 2020; Wassersug & Wibowo, 2017).
Treatment can also be started with appropriate medical therapies, such as “phosphodiesterase type 5-Is (PDESIS) like sildenafil,
vardenafil, and tadalafil; anomorphine; synthetic prostaglandin E1 or alprostadil; phentol”” (Diniz et al., 2020; S. Kim et al., 2021).
PDES5-Is can cause headaches, myalgia, and facial flushing.
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In addition, PDE5-Is have lost efficacy in cases of disease conditions that affect the upstream Nitric Oxide pathways (S. Kim et al.,
2021). Thus, it is important to discover alternative agents that can unravel these constraints. It is practiced in many countries.
Traditional medicine has been a part of Indian culture and religion for centuries (Malviya et al., 2016a). Traditional medicine refers
to the practice and knowledge of holistic health care. In recent years, the medicinal plants have been subjective to extensive
investigation in order to identify novel medications and determine whether their traditional usage can be aided by pharmacological
evidence (Fabricant & Farnsworth, 2001). The pharmaceutical industry’'s R&D concentration is on developing new pharmaceuticals,
remodelling regional procedures for existing drugs, and developing herbal drugs by pursuing leads from established medical
procedures (Bhushan Patwardhan et al., 2004). Approximately 25 percent of all modern date medicine prescriptions are still
constituted of extraordinary amount of active ingredients found in traditional herbs (Johari & Karki, 1999; Sharma et al., 2010a,
2010b). Moreover, thorough appraisals of scientific literature on the experimental proofs for therapeutic plants that help treat
erectile dysfunction are inadequate. This is why a pharmacological assessment is so important.

As indicated by the ongoing concentrate on restorative plants for the regulation and management of male ED, an assortment of
therapeutic plant species and bioactive mixtures were liked as treatment choices. They're all-regular, copious, effectively open,
cheap, and have barely any, destructive aftereffects (Sin et al., 2021). PDES5 inhibitors can be found in many herbs that were used
traditionally as aphrodisiacs (Anand Ganapathy et al., 2021). They have been shown to be effective in vivo as well as in vitro in the
treatment and mitigation of ED. Potential healing properties are the reason for promising medicinal plants' activity in treating male
ED. Traditional aphrodisiacs for ED include Panax ginseng and Myrica rubra (Masuku et al., 2021; Sin et al., 2021). Based on the
“International Index of Erectile Function (IIEF),”” a systematic examination of alternative medicine and herbal medicines for ED
treatment indicated that there was encouraging evidence supporting the use of Panax ginseng and Tribulus terrestris, pycnogenol,
and Prelox as ED therapies (Leisegang & Finelli, 2021). ED therapeutics, for example, nanoparticles laden with sialorphin, natural
medicine, nitric oxide, or sonic hedgehog, as well as nanoparticle-related fat tissue-derived stem cells, have likewise been created
utilizing nanotechnology (Masuku et al., 2020b). Despite the fact that herbal medicine and therapeutic plants have been revealed to
be useful in the treatment of ED, additional clinical study is needed to validate their efficacy.

This article reviews the aetiology and risk factors for ED and the mechanisms that underlie it. It also discusses treatment options,
including the use of medicinal plants that have been scientifically proven to be effective in reducing or treating ED in men. This
study could provide information that can be used to develop more natural drugs without side effects in drug discovery.

1. MALE SEXUAL DYSFUNCTION

Male sexual dysfunction is the failure to get a typical sexual relationship over and again in an assortment of structures like untimely
discharge slow, retrograde, or hindered discharge sexual brokenness, excitement issues (diminished sexual drive), impulsive sexual
way of behaving orgasmic problem, and powerlessness to detumescence. Sexual dysfunction in men is expanding on the planet
because of maturing populaces as well as other development factors (MT et al., 2007). ED or male impermanence can be portrayed
as a condition that causes sexual dysfunction and is characterized by the powerlessness to make and keep an erection in the penis
(Malviya et al., 2016b).

The purposes behind ED can be either physiological or mental (I-S Hwang et al., 1992). Penile erection is a muddled cycle
including hormonal and psychogenic contributions along with a noncholinergic neurovascular system. The fundamental vasoactive,
noncholinergic noradrenergic synapse and compound middle person for penile erection is nitric oxide (NO). The most widely
recognized reason for ED is an absence of NO bioactivity (Burnett, 2006; Kaminetsky, 2008). To treat ED the use of folk remedies
has been widely used and advertised extensively from the 1930s (Harnack et al., 2001). In the late 1990s, the first pharmacologically
authorised therapy for impotence, sildenafil (brand name Viagra), received a lot of public attention, thanks to a lot of advertising
(Drewes et al., 2003). There are a variety of herbal remedies that have been utilized by those suffering from ED with different levels
of success (Adaikan et al., 2000; Kamatenesi-Mugisha & Oryem-Origa, 2005).

A. MaleED

1) Penis Physiology

One of the most important parts of the male reproductive systems is the penis. It is made out of “three erectile tissues (huge), two
corpora cavernosa, and a corpus spongiosum.” The penis was connected to the urinary tract by the urethra. Foreskin and prepuce
are used to cover the glans, head of penis, or deep penile artery (Patton & Thibodeau, 2013; Rizzo, 2015; Sherwood, 2006;
Widmaier et al., 2008).
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2) Male ED Aetiology

a) ED Induced Endocrinopathies: Common endocrine diseases that are linked with ED include hypogonadism and diabetes,
hypothyroidism, hypothyroidism, and hyperthyroidism (Papagiannopoulos et al., 2015). Hypogonadism in men is when the
testes don't produce enough testosterone (Bayram et al., 2015). Primary hypogonadism is caused by gonadal abnormalities,
while secondary hypogonadism is caused by hypothalamic-pituitary dysfunction (Bendre et al., 2025). Type 2 diabetes is also
associated with low testosterone production (Defeudis et al., 2015). In the study by Haffner and colleagues (Haffner et al.,
1996), blood insulin, sexhormone-bindingglobulin (SHBG), total testosterone, and free testosterone were all measured. Blood
samples from 176 diabetic males were then compared to controls. Patient elements connected to the advancement of type Il
diabetes in men were studied and lower levels of complete testosterone, free testosterone, and SHBG, while higher insulin
levels were found. These (Haffner et al., 1996). The study by Grossmann and Witter supported this finding (Grossmann &
Wittert, 2012). They discovered a link between type-2 diabetes and significantly lower testosterone levels. Another study
indicated that diabetic males became more resistant to insulin when administered with testosterone replacement therapy
(Kapoor et al., 2006). In hyperthyroidism, the thyroid gland generates extreme levels of thyroid hormone in blood (Keller et al.,
2012) and free thyroxine and thyroid-stimulating hormone blood tests are done regularly to confirm functioning of thyroid
gland (Corona et al., 2012). To establish ED & thyroid disorder relationship, researchers employed the “European Male Aging
Study,” which included 40 to 79 years aged 3369 men. The UNIFI trial included 3203 male patients aged 51.8+- 13.0 years
who were treated at the ““Andrology and Sexual Medicine Outpatient Clinic at the University of Florence.” In the EMAS study
and UNIFI study, decreased TSH and higher FT4 were found, respectively, at 0.3 % & 0.2 %. The study also found a link
between ED and TSH levels. Hyperthyroidism can also increase serum levels SHBG, which in turn reduces the free testosterone
levels (Irwin, 2019). =In a study of 109 ED males, Chen and colleagues discovered that 66.06 percent had hypothyroidism.
Another 29.36 percent had subclinical hypothyroidism. Thyroid-stimulating hormone, free thyroxine, and serum prolactin
levels were higher in hypothyroid ED patients than in euthyroid individuals.

b) Neurogenic ED: Both the somatic as well as the autonomic nervous system regulate penile erection (Krassioukov & Elliott,
2017; Robert C. Dean & Tom F. Lue, 2005). Parasympathetic neurotransmitters include NO, acetylcholine, and prostaglandins
(Krassioukov & Elliott, 2017). The cavernosal smooth muscles relax and the penile blood vessels dilate as a result of
parasympathetic activity. Sympathetic stimulation triggers the smooth muscles and blood vessels of the penile to contract
(Krassioukov & Elliott, 2017; Robert C. Dean & Tom F. Lue, 2005). This system releases neurotransmitters like vasopressin &
angiotensin as well as norepinephrine & endothelin. The central nervous system (CNS) receives impulses from glans penis &
transmits to the penis via somatic nervous system containing motor & sensory nerves. The penis' tactile stimulus triggers
neuronal signals that are transmitted to the spinal cord's erection-generating center. This activates the autonomic nervous
systems and then penile erection (Giuliano et al., 1997; Robert C. Dean & Tom F. Lue, 2005). The physiological response to
sexual stimulation is impaired by neurological disorders. Patients with ED have been shown to be more likely to suffer from
spinal cord injury, multiple sclerosis, and epilepsy. The erectile function can be interfered by these conditions (Avasthi et al.,
2017; L. Chen, Shi, rui Huang, et al., 2019; Yafi et al., 2016).

c) Vasculogenic ED: Regular erection of penis depends on blood flow to the penis erectile tissues. Any impairment causes ED (E.
D. Kim et al., 2015). Vasculogenic ED may be caused by atherosclerosis. This results in the occlusion or narrowing of blood
vessels that supply the corpora cavernosa of penis. This causes perfusion of penis to be impaired and subsequently reduces
penis erectile rigidity (Minh Tue Nguyen et al., 2017a; Robert C. Dean & Tom F. Lue, 2005). Atherosclerosis can be early in its
development. Endothelial dysfunction is a critical factor. Hypertension and diabetes can cause impaired endothelial function
(Yousef Kamel Qawqzeh et al., 2012).

3) Male ED Risk Factors

a) Diabetes Mellitus: Diabetes, a disorder caused by a shortage of insulin or tissue resistance to insulin & is defined by abnormal
high blood glucose levels (O’Flaherty & Matsushita-Fournier, 2017; Ogurtsova et al., 2017). The most frequent kinds of
diabetes are type 1 and type 2. Type 1 diabetes accounts for about ten to fifteen percent of all diabetes cases. Around 80% of
people have type 2 diabetes (Boitard, 2012). Juvenile-onset diabetes or Type-1 Diabetes is triggered by damage to the
pancreatic-islets f-cells that generate insulin (Pociot & Lernmark, 2016). It is more frequent in children, but it can affect people
of all ages. T lymphocytes attack islet-b-cells in this autoimmune disease (Rewers & Ludvigsson, 2016; Zhou & Melton, 2018).
Exposition to toxins, diet, or infections may trigger an autoimmune response (Rewers & Ludvigsson, 2016). Hyperglycemia can
be caused by b-cell damage. Insufficient insulin levels are produced to slow down blood glucose levels. Type 1 diabetics must
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use exogenous insulin to compensate the insulin deficiency and maintain appropriate plasma glucose levels (J. Chen et al.,
2018). An abnormal rise in blood glucose is observed as a result of insulin resistance in malfunctioning pancreatic cells &
tissue (Zheng et al., 2017). Family history, age, and a poor diet are all factors in Type 2. It can also be caused by nutritional
factors like high sugar intake, low fruit and vegetable consumption, and a higher intake of red meat and processed beef
(Forouhi, 2010; Zheng et al., 2017). ED can be a complication or a symptom of diabetes. Seeing the current trends, frequency
of ED is thrice in diabetic men when evaluated to non-diabetic individuals. ED is a common condition in between 35 and 90%
of diabetic men(DeLay et al., 2016). ED can become more severe as we age and also depends on how long we have had
diabetes (Kalter-Leibovici et al., 2005). Diabetic males who have ED respond less to medical treatment than non-diabetic men
without ED (Binmoammar et al., 2016).

c) Hypertension: 1.39 billion persons suffer from hypertension, a significant medical disease. In the low and middle worlds,
hypertension affects about 31.5 percent and 28.5 percent of people, respectively (Mills et al., 2016). Globally, CVVDs are one of
the leading causes for death. They account for 17.3 million deaths and by 2030s the prevalence of CVDs is projected to rise to
23.6 million. In both low- and high-income countries, CVVDs mortality is about 8% (Ibrahim et al., 2018). The leading causes of
death are heart attack, stroke, chest pain, heart failure, heart attack, heart attacks, heart failure, congenital heart disease, and
heart attack (Williams et al., 2014). There is a substantial link between CVDs and ED, according to research. Because it raises
the chance of developing cardiovascular diseases (CVDs), ED is regarded to be the earliest indication of them (Mobley et al.,
2017a; Viigimaa et al., 2014). This link has been validated by Uddin and his colleagues (Uddin et al., 2018). Over the course of
45.6 months, 1757 individuals with ED and no CVDs participated in a multi-ethnic study on atherosclerosis. Strokes and
fatalities from strokes were also included (Uddin et al., 2018). Obesity, diabetes, smoking, hyperlipidaemia, and high blood
pressure have all been linked to the development of CVDs and ED (Mobley et al., 2017a; Viigimaa et al., 2014) Endothelial
function is harmed, NO generation is reduced, and ED is caused by these risk factors. Managing these factors will thus aid in
the prevention of ED and other consequences. An aid in decreasing BP and restoring sexual performance can be achieved by a
nutritious diet and regular physical exercise (Mills et al., 2016).

d) Obesity: Obesity refers to a condition where the body's mass index is abnormally high, at least 30 kg/m? (Karadag et al., 2014).
There are 30 percent more chances of developing ED in a male with a BMI greater than 28.7 kg/m? when compared to a
normal BMI of <= 25kg/m? (Esposito et al., 2008). A second study found that ED is more common in younger men who have a
BMI greater than 30 kg/m2 (Andersen et al., 2008). Patients with a BMI of >= 21kg/m2 were found to be more likely to
develop high BP, dyslipidemia, and diabetes (Esposito et al., 2008). There is a substantial link between diet, obesity, and the
development of ED (Abdullah et al., 2018; Esposito et al., 2006; La et al., 2018). Men with a reduced intake of fruits,
vegetables, and fish, as well as one with eating processed meats, red meat, sugary and salty foods, high-refine grains, & milk
products, are at greater risk for developing ED (La et al., 2018). Males without ED have reported an increase in vegetable, fruit,
nuts, whole grains, fish, and decreased intake in those with ED. Men with ED consume less processed and red meat, as well as
refined cereals (Esposito et al., 2006). Ramirez & co. also found that males with ED had lower dietary intakes of vegetables and
fruits, as well as other lifestyle factors like smoking, alcohol consumption, and inactivity (Ramirez et al., 2016). An individual
eating regimen wealthy in whole grains, natural products, legumes, nuts, and fish has been connected to a lower occurrence of
ED (Laetal., 2018).

e) Lack of Physical Activity: It has been shown that ED is strongly linked to a sedentary lifestyle (Duca et al., 2019). Physically
inactive males are more likely to get ED than physically active guys. In physically active guys, exercise can increase sexual
function (Duca et al., 2019). It increases endothelial NO production and testosterone synthesis and insulin sensitivity.
Cardiovascular diseases are closely linked to ED. High blood pressure, smoking, diabetes, and obesity are all factors that can be
linked to the association (Dong et al., 2011). Patients with ED frequently have problems with their cardiovascular system.
Regular exercise can help with both cardiovascular and erectile problems. Exercise and medicine can also be used to treat ED
(MS Allen, 2019).

f)  Alcoholism: It is believed that low levels of alcohol consumption can increase sexual desire and erection. This level of alcohol
consumption is thought to reduce anxiety and relax the muscles. Drinking large amounts of alcohol can cause a reduction in
sexual desire and ED (Eleazu et al., 2017a). In males, excessive alcohol use can lead to gonad atrophy and decreased sexual
drive (Piché et al., 2018). Despite the notion that alcohol can impair the central nervous system, Furukawa's study revealed no
link between alcohol consumption and sexual arousal (Furukawa et al., 2016). Connor and colleagues conducted a survey on
men and women aged 38 about their sexual history due to alcohol consumption (Connor et al., 2015). The results showed that
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both 77.3 percent men & 79.9 percent women drank alcohol together before having sexual intercourse, whereas 82.1 percent
women & 82.9 percent men did not drink alcohol to induce sexual activity. The same study also revealed that 8.3 percent (men)
and 7.1 percent (women), used alcohol to enhance their sexual performance (Connor et al., 2015). It has been shown that
extreme alcohol consumption and incessant abuse of alcohol can lead to liver cirrhosis in 30-40% of cases worldwide. This
could even cause death (Osna et al., 2017). Hypogonadism, or a lack of testosterone, can result in liver cirrhosis in males. The
conversion of blood testosterone to oestrogen causes this. It results in gonad atrophy and a decrease in sexual drive (Eshraghian
etal., 2014).

g) Cigarette Smoking: It has been shown that ED conditions can be linked to smoking tobacco. It has been demonstrated that
smoking for brief periods of time has no effect on testosterone levels or erection. If smokers smoke for prolonged periods of
time, testosterone levels may decline (loakeimidis et al., 2017). 18,427 sexually active Australian men and women were studied
by Wen and colleagues, aged 16 to 69, and discovered a greater incidence of ED with smoking more cigarettes. Individuals
smoking more than 20 cigarettes per day have witnessed problems maintaining erections and lack sexual attraction as compared
to non-smokers (Wen et al., 2017). Cigarette smoking can trigger a number of processes that lead to atherosclerosis, which is a
result of ED (Muneer, Kalsi, Nazareth, Bmj, et al., 2014). High ROS levels leading to oxidative stress and ED are found to
result from tobacco smoking (Wen et al., 2017). Enhanced endothelial function and a lower risk of CVD are some of the
reversed results of stopping smoking (Muneer, Kalsi, Nazareth, Bmj, et al., 2014).

h) ED Induced via Drugs: ED can be caused by recreational drugs like opioids, cocaine, and methadone (L. Chen, Shi, Huang, et
al., 2019; Hatzimouratidis et al., 2010). When cocaine activates endothelial cell cells, endothelin-1 is released. Endothelin-1, a
potent vasoconstrictor produced by endothelial cells, reduces NO generation, which is a vasodilator (Schwartz et al., 2010).
Opioid abuse can cause ED by decreasing GnRH levels or triggering excessive prolactin release in the brain. They also cause a
negative feedback effect on the pituitary gland's release of luteinizing hormone, which in turn causes a decrease in testosterone
levels (Quaglio et al., 2008; Venkatesh et al., 2014). Methadone increases brain prolactin release. Gonadotropin-releasing
hormone release, the principal hormone that triggers testosterone manufacture, is inhibited by high prolactin levels. As a result,
testosterone levels, which are critical for sexual function, drop dramatically (Yee et al., 2016). Moreover, ED can be caused by
prescribed medications that are routinely used to treat other health problems like depression, mental illness, and cardiovascular
diseases (CVDs) (L. Chen, Shi, Huang, et al., 2019; Muneer, Kalsi, Nazareth, & Arya, 2014). Patients who have taken
antidepressants, antidepressants, and cardiac antipsychotics as well as diuretics, have experienced this condition. B blockers,
methyldopa and verapamil are all antihypertensive drugs (L. Chen, Shi, Huang, et al., 2019; Muneer, Kalsi, Nazareth, & Arya,
2014). Tranylcypromine and other antidepressants include phenelzine (ortriptyline), sertraline (or imipramine), doxepin,
paroxetine, and citalopram (L. Chen, Shi, Huang, et al., 2019). Cardiac drugs include digoxin and amiodarone (Muneer, Kalsi,
Nazareth, & Arya, 2014) as well as beta-blockers such as clonidine, hydrochlorothiazide (methyldopa), methyldopa
spironolactone and metronidazole (L. Chen, Shi, Huang, et al., 2019). Fluphenazine (L. Chen, Shi, Huang, et al., 2019), lithium,
chlorpromazine and risperidone are all antipsychotic drugs. Diuretics include spironolactone, thiazide (Muneer, Kalsi, Nazareth,
& Arya, 2014).

i) Psychological Factors: Men with ED are often afflicted by their symptoms and experience lower quality of life (Andersson et
al., 2011). Anxiety and depression could cause ED. Rajkumar, and Kumaran conducted a study that found a link between
anxiety and depression in 64 patients who had ED (Rajkumar et al., 2015). Out of 64 men who attended clinic, 15 (23.4%) had
anxiety disorders and 8 (8.5%) suffered from comorbid depression disorder. ED may also cause anxiety and depression
(Lockhat et al., 2013). Strong correlation exists between male ED and female sexual dysfunction (FSD). It has been
demonstrated that ED in males has a major impact on the sexual well-being of women's relationships, and vice versa. Grewal
and colleagues recruited 201 female subjects and 163 male partners in the study (Singh Grewal et al., 2014). The IIEF measured
male partners and assessed female sexual function using the ““Female Sexual Functioning Index (FSFI).”” The study discovered
that 106 males (or 65 percent) had ED. There were 50.9 percent with mild ED, 13.5 percent with mild-moderate ED, 0.6
percent with moderate ED, and none with severe ED. A favourable link was also discovered between IIEF & FSFI scores in the
study (35.6 percent). When couples seek infertility therapy, Yeoh and his team discovered a link between male and female
sexual functioning (Yeoh et al., 2014). There were 150 patients in all, 109 of them were men. According to the findings, 17
(11%) of female patients reported sexual dysfunction. The FSFI and IIEF total scores had a good connection (r= 0.57),
according to the study. As a result, both wives and male companions must be included in the clinical assessment and therapy of
ED (Singh Grewal et al., 2014; Yeoh et al., 2014).
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B. ED Pathophysiology

Detumescence and penile erection are both vital for erection. A few chemicals, synapses, and other courier particles communicate in
an intricate manner to change the tone in the corpus cavernosum smooth muscle. Although the instrument basic these confounded
natural cycles is yet obscure, it has been exhibited that the “nitric oxide/cyclic guanosine monophosphate” framework has a basic
impact on interceding Erectile action. Erectile dysfunction is due to psychogenic or organic elements. Taub and his team discovered
that the connection between contraction and relaxation in tissues from rabbits and humans was analysed by an equation of first-order
linearity. The relationship is described as the inverted relation. Its slope is distinct from unity in tissues taken from two patients who
have normal erectile functions. However, in tissues taken from 10 patients with organic erectile dysfunction, the slope was greater
than unity. These preliminary findings have yet to be verified in larger groups of patients. They do suggest that patients suffering
from erectile dysfunction might experience an overly negative relationship between muscular contracture and relax. Figure 1
illustrates the possible results of an imbalance of the relaxation of the smooth muscles in the body and contraction (Lerner et al.,
1993).

The classification of ED as organic or psychogenic (neurogenic hormone, cavernosal arterial, or drug-induced) or mixed organic and
psychogenic. The following table 1 outlines the causes (Lue, 2000).

Endothelial cell

Penis
Sexual excitment

Protein

KN

K
Ca*
P

Corpus cavernosum

smooth muscle relaxation

\

Erection

Corpus cavernosum
PDES smooth muscle

Corpus cavernosum
smooth muscle contraction

N

Erectile dysfunction

Figure 1: Pathophysiology of Erectile Dysfunction

CATEGORY OF
ERecTiLE DYSFUNCTION

Psychogenic

Necurogenic

Hormonal

Vasculogenic (arterial
or cavernosal)

Drug-induced

Caused by other sys-
temic discases and
aging

Common DISORDERS

Performance anxiety
Relationship problems
Psychological stress
Depression
Stroke or Alzheimer’s
discase
Spinal cord injury
Radical pelvic surgery
Diabetic neuropathy
Pelvic injury
Hypogonadism
Hyperprolactinemia

Atherosclerosis
Hypertension
Diabetes mellitus
Trauma
Peyronie’s disease
Antihypertensive and
antidepressant drugs
Antiandrogens
Alcohol abuse
Cigarette smoking
Old age
Diabetes mellitus
Chronic renal failure
Coronary heart discase

PATHOPHYSIOLOGY

Loss of libido, overinhi-
bition, or impaired
nitric oxide release

Failure to initiate nerve
impulse or interrupt-
ed neural transmis-
sion

Loss of libido and inad-
cquate nitric oxide re-
lease

Inadequate arterial flow
or impaired veno-
occlusion

Central suppression

Decreased libido

Alcoholic necuropathy

Vascular insufficiency

Usually multifactorial,
resulting in neural
and vascular dysfunc-
tion

Table 1: Pathophysiology of Various Categories of Erectile Dysfunction
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1. MALE ERECTILE DYSFUNCTION TREATMENT WITH PROMISING MEDICINAL PLANTS

Modern medical treatment innovations have made it possible to find more medication that can reduce ED. Some men prefer herbal
supplements over other options. Although many herbs have the potential to improve men's sexual function and there is little
evidence to support their use in treating ED, it is possible to use herbal medications (Maggi et al., 2013a).

There are many phytochemicals found in plants, such as alkaloids and terpenoids, steroids, polyphenols, and steroidal compounds
(Yadav & Agarwala, 2011). Because of their potential healing properties, polyphenols are gaining more attention. Polyphenols have
anti-inflammatory, antioxidant, antiviral, and anticancer properties (L. Chen, Shi, Huang, et al., 2019; Curti et al., 2017). There are
many polyphenols in vegetables, fruits, teas, and nuts as well as wine, seeds, coffee, and wines (L. Chen, Shi, Huang, et al., 2019;
Eleazu et al., 2017b). These polyphenols include catechins and procyanidins as well as tannins, phenolic acid, stilbenoids, phenolic,
phenolic, and catechins. However, very little research has been conducted on polyphenols to provide ED relief. Polyphenols could
also provide protective actions on the vaso-corticovascular epithelium in the face of ROS-induced injury (Eleazu et al., 2017b).
These are the few herbs that can be used to treat male erectile disorder and as an aphrodisiac (Maggi et al., 2013b).

A. Dehydroepiandrosterone (DHEA)

DHEA is a supplement that mimics the natural steroid hormone within the body, can be utilized for treating ED in males. DHEA
supplements mimic the effects of natural steroids. DHEA dosages vary based on the person. Up to eight weeks, men might require
between 20 and 75 mg (mg) of DHEA. Some may require between 100 to 400 mg.

As people age, natural DHEA levels decrease. The body is capable of producing hormones that improve sexual function and energy
levels through increasing the amount of the adrenal hormone. DHEA treatment was proven to enhance the sexual experience in a
study published in the journal of Urology. However, the study was tiny. Other studies have produced mixed results. A report from
2012 found that DHEA does not help with ED. DHEA is available in tiny doses and is generally considered safe. Acne may be an
adverse consequence (West & Krychman, 2015).

B. Horny goat weed (Epimedium)

This Chinese herb is used to treat sexual dysfunction. It may also be used by women to decrease the likelihood of having painful
intercourse or losing libido. Researchers are still not sure how the supplement works. Scientists believe that it may alter hormone
levels, which could in turn increase sexual performance. People have not been tested on the effects of horny goat weed. A study,
published in “The Journal of Sexual Medicine,”” examined the effects of Epimedium purified extract on rats (Yakubu & Afolayan,
2010). The extract had a superior influence on blood flow in rats than the placebo. This herb can affect the heart function. It can
cause irregular heartbeats and should be avoided by people with heart disease. Other drugs may interact with the medication.

C. Ginkgo

Ginkgo biloba, an herb used by doctors for centuries to treat various diseases is an herb. Anxiety, dementia, as well as inadequate
blood flow for the brain is only some of the symptoms. Ginkgo has been utilized to treat various ailments. Ginkgo can boost blood
flow to female sexual organs of the male, as per certain research. Ginkgo is believed to dilate blood vessels, promoting blood flow
to the sexual organs (Yeh et al., 2008). Columbia University claims that ginkgo can be used to treat sexual dysfunction caused by
selective serotonin reuptake inhibitions (SSRIs), medication prescribed for depression. People who are taking blood thinners should
avoid ginkgo as it can increase bleeding risk. Side effects include stomach upset, nausea, mouth irritation, stomach upset, and
stomach upset.

D. L-arginine

L-arginine, an amino acid, was first isolated from animal hair in 1800 by scientists. When L-arginine is converted in the body, nitric
oxide is produced.

Blood arteries dilate as a result of nitric oxide, allowing more blood to flow through them. This helps men get an erection by
increasing blood flow (West & Krychman, 2015).

To treat ED, L-arginine can be coupled with glutamate or yohimbine hydrochloride. In a research published in “The Journal of
Sexual and Marital Therapy,” subjects were given a combination of Pycnogenol and L-arginine. The therapy lasted three months,
and 92.5 percent of the 40 males with ED had normal erections. Side effects of L-arginine include diarrhoea and cramping, as well
as stomach upset.
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E. Red Ginseng

Ginseng is a plant that Korean herbalists suggest for its effectiveness in treating the erectile dysfunction. Panax Ginseng is another
name for red ginger. Red ginseng may be able to treat erectile dysfunction according to several theories. These theories require more
research.

Researchers aren't sure the ways that red ginseng may help alleviate symptoms of erectile dysfunction. One theory suggests that red
ginseng may influence hormones that are responsible for erectile function. Another theory is that red ginseng promotes blood flow
by increasing the level of nitric oxygen. Red ginseng is extra efficient than placebo in reducing ED symptoms, according to a 2008
British Journal of Clinical Pharmacology review (de Andrade et al., 2007).

Human studies are typically smaller in size, which is why it's hard for scientists to come up with definitive conclusions regarding the
health advantages associated with red Ginseng. The red ginseng plant can cause insomnia. It is generally considered safe to use on
an intermittent basis.

F. Yohimbine

Yohimbine is an African tree bark supplement. Doctors recommended yohimbine for ED treatment before the advent of medications
like Viagra.

Yohimbine triggers receptors in the body to release the hormones norepinephrine (epinephrine) and yohimbine. They can also block
other compounds' effects that could constrict blood vessels in the penis. Because of its side effects, the “American Urological
Association” does not recommend yohimbine for ED treatment. In animal studies, however, it was shown to increase libido as well
as sexual motivation. This supplement may have negative side effects. Anxiety, high blood sugar, fast pulse, high BP, and are
among the negative effects (Guay et al., 2002). Yohimbe should never be taken by men without first consulting their doctor.

G. Asteracantha longifolia (L.) nees

In traditional medicine, “Asteracantha longifolia (L.) Nees” is used to treat jaundice, rheumatoid arthritis, gout, oedema, kidney
infections, and as an aphrodisiac. “A. longifolia was used to isolate isoflavone glycoside, stigmasterol, lupeol, fatty acids, and
alkaloids™ (Paick et al., 2010).

Traditional medicine has also utilised A. longifolia as an aphrodisiac. The aphrodisiac efficacy of A. longifolia ethanolic seed extract
in albino male rats was investigated by Buvat and colleagues (Buvat et al., 2011). Diminished mount latency (ML) & enhanced
mount frequency (MF) in treated male rats compared to controls were evidenced by oral dosing for 28 days. The scientists stated
that the findings appear to support the usage of the herb to increase sexual desire. However, no clinical examinations have been
directed to decide the viability, safety, and resistance of A. longifolia in guys with ED.

H. Cynomorium Coccineum Linn.

“In Saudi Arabia, Cynomorium coccineum Linn. is known as Som-El-Ferakh,” a black leafless parasitic plant with no chlorophyill.
Qataris use it as a tonic and aphrodisiac (usually in combination with honey). The watery concentrate of Cynomorium coccineum
expanded sperm count essentially, upgraded the level of live sperm and motility, and diminished the amount of deficient sperm (El-
Rahman et al., 1999).

In comparison to the untreated controls, testicular histology revealed enhanced ““spermatogenesis and seminiferous tubules™ full of
sperm in the treated group. In young rats, aqueous extract of the plant caused significant spermatogenesis (Abdel-Magied et al.,
2001). Extract-treated mice had lower serum testosterone and FSH levels than control mice, but higher levels of interstial cell
stimulating hormone.

I.  Camellia Sinensis

Camellia sinensis, sometimes known as tea plant, has proven to show antilisterial and aphrodisiac effects. “The aphrodisiac effect of
C. sinensis (black tea brewed)” were first established by Ratnasooriya and colleagues. Aqueous tea isolates were given orally to
male rats for around 3 hours.

The tea extract increased sexual arousal and copulation, as well as improving penile erection. Furthermore, in male rats, oral
treatment of aqueous tea extract thrice a day for three days boosted blood testosterone levels (Akin-Olugbade et al., 2006). “C.
sinensis (black tea brewed) is safe and effective for treating sexual dysfunction and as a sex stimulant, according to the research.”
Despite this, no human clinical examinations evaluating the effectiveness & safety of C. sinensis have been done.
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J.  Curcuma Longa Linn

Curcuma longa Linn, often identified as turmeric, is a spice used to treat skin illnesses, diabetes, cancer, autoimmune
diseases, stomach discomfort, blood purifiers, and hunger stimulants (Koon et al., 2017). Curcumin, aka diferuloylmethane, is an
active component from Curcuma longa that affects the penile erectile response. When albino male rats were administered pure
curcumin or water-soluble curcumin, the activity of “‘cavernous tissue cGMP and heme oxygenase enzyme-1 (HO1), both implicated
in the penile erectile response mechanism,”” was significantly increased, according to a research (Omisanjo et al., 2017). However,
no clinical trials have been conducted to see if curcumin has the similar impact in humans or to assess its safety and efficacy.

The Table 2 contains more promising therapeutic plants to treat male ED (Ho & Tan, 2011).

Chinese yam (Dioscorea opposita) Eucommia (Eucommia ulmoides) Ginseng (Panax ginseng)
Fo-Ti-Tieng Dong-quai Deer antler (Cervi pantotrichum)
Secahorse (/lippocampus kelloggi) Gingko (Gingko biloba) Tribulus terrestris

Tongkat Ali (Eurycoma longifolia) Gambih Yohimbe (Pausinystalia yohimbe)
Epimedium extract (Homy Goat Weed) Oat straw Oyster meat

Nettle leaf Animal testicles Cayenne

Astragalus Sarsaparilla Licorice root

Pumpkin seed Cuscuta Dendrobium

Curculiginis Comus Cordyceps sinensis

Cnidium seeds Cistanches Alpinia fruit

Wild asparagus root Gynostemma Longan

Lotus seed Lycium fruit (Fructus lycii) Morinda root

Psoralea Rehmannia Schizandra fruit

Walnut kernel Butea superb Securidaca longipedunculata
Piper guineense Maca (Lepidium meyenii) Withania somnifera

Fadogia agrestis Mucuna pruriens

Table 2: Promising Therapeutic Plants to Treat Male ED

IV.  CONCLUSION

Sexual activity can take on many structures. It is a complicated association between the endocrine & nervous frameworks, the
cardiovascular framework as well as various designs which have an essential impact on sexual fulfililment and delight. The male
sexual reaction cycle is isolated into five stages that are interrelated and happen in a specific request. Psychoactive drugs, as well as
various illnesses and substances that may result in sexual dysfunction. Sexual dysfunction can influence your life quality along with
self-esteem and interpersonal relationships. This could also be issues for healthcare professionals regarding monitoring and
compliance. Alternative remedies may be sought by patients with sexual dysfunction as an alternative to traditional therapy. Due to
this problem and the growing number of patients seeking treatments to treat MSD it is now evident that there is a growing demand
for studies on pharmacology on alternative, less expensive treatment options.

The ““renin-angiotensin system, nitric oxide synthase, insulin resistance, glucose oxidation-induced superoxide production, and
acetylcholinesterase” are all pathophysiologic processes implicated in ED. The penile prosthesis as well as Alprostadil is among the
top two commonly reported negative effects of PDE inhibitors. Researchers have been encouraged to investigate different medicinal
plants as well as natural active ingredients that assist with ED treatments and alleviation. Only a few clinical studies have looked at
the usefulness and safety of medicinal plants in the treatment of ED. Medicinal herbs have been shown to be useful in the treatment
of male ED in animal and in vitro studies. The plants are being utilised in clinical studies to help develop new medications to help
with ED therapy.
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