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Abstract

Erectile dysfunction is the repeated inability to sustain erection firm enough for sexual intercourse while
an aphrodisiac is an agent (food/drug) that arouses sexual activity. Various factors affect sexual
performance in men, and include; psychological, hormonal abnormalities, aging, penile injury, chronic
diseases, lifestyle, medications and radiation. Aphrodisiac medicinal plants could elicit their effect by
providing essential nutrients such as vitamins, minerals and amino acids or could improve blood flow to
the penile tissues, e.g. Kaempferia parviflora which could inhibit phosphodiesterase enzyme (PDE-5).
Some medicinal plants stimulate or act on the central nervous system to derive their aphrodisiac effects,
e.g. Pausinystalia yohimbe due to the presence of an alkaloid yohimbine. Medicinal plants could increase
the serum level of cholesterol, testosterone, luteinizing hormone and follicle stimulating hormone and
improving the overall male reproductive health. The aim of this research is to review the role of
medicinal plants in the management of erectile disorders in men, which could lead to discovery of novel
chemical scaffolds for the synthesis of potent aphrodisiac agents. Natural products particularly
aphrodisiac medicinal plants remain an important source of new drugs, new drug leads and new chemical
entities allowing the design, rational planning of new drug biomimetic, discovery of new therapeutic
properties not yet attributed to known compounds and synthesis development.

Keywords: Erectile dysfunction, Aphrodisiac agents, Medicinal Plants, Phosphodiesterase inhibitors,
Testosterone

1. Introduction

Erectile dysfunction may also refer to “Impotence” it is the repeated inability to sustain
erection firm enough for sexual intercourse. The cause of erectile dysfunction varies among
individuals. Erectile dysfunction can occur when any of the events that lead to erection is
disrupted ™ 2 Erectile function is a balance between two contrasting forces, with orgasm
happening in between M. The aim of this research is to review the role of medicinal plants in
the management of erectile disorder in men and their mechanism of action. These could lead to
discovery of novel chemical scaffolds for the synthesis of potent aphrodisiac agents.

Different factors could cause erectile dysfunction in men, such as damage to nerves, smooth
muscles and fibrous tissues. It could also result from diseases, such as diabetes, kidney
diseases, chronic alcoholic, muscle sclerosis, atherosclerosis, vascular disease and Neurologic
disorders. These diseases are responsible for about 70% of erectile dysfunction in Men [ 31,
These factors could affect the sexual performance of individuals.

1.2 Factors Affecting Sexual Function

i. Psychological: Erectile Dysfunction can also be caused by psychological conditions and
social problems such as stress, depression, and unhappy relationships. Erectile dysfunction
may be caused by diseases that affect libido and the brain’s perception of arousal, such as
Alzheimer’s, stroke, Parkinson, or brain trauma and injury to the spinal cord which may
interrupt neural pathways to the sacral region, preventing or inhibiting the process of
achieving erection [ 461,

ii. Hormonal Abnormalities: Hormonal abnormalities such as low level of testosterone or
androgen have been implicated in the modulation of erectile functions, and high level of
prolactin which could cause hypogonadism and low blood testosterone concentration levels
could lead to decrease in sex drive. Prolactin increases the production of breast milk and
suppresses the secretion of Luteinising Hormone (LH) and Follicle Stimulating Hormone.
The role of prolactin in men is not known. However, high level of prolactin in men may
cause hypogonadism; low blood testosterone levels, decrease in sex drive (libido) and
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sexual function 1 791, Any medicinal agents that could
suppress the production of prolactin would enhance the
production of Luteinising Hormone (LH) and Follicle
Stimulating Hormone (FSH) and by extension increases
testosterone concentration [ 791,

iii. Aging: As men age there is a natural decrease in
testosterone production and this could contribute to
erectile dysfunction by decreasing the sex drive [,
Sexual dysfunction increases with age, men age between
40-70 years old could be affected by this disorder called
erectile dysfunction. This could be due to alteration of
nitric oxide (NO) synthesis or low level of testosterone.
This could be one explanation for the increasing
incidence of erectile dysfunction with aging men (19,

iv. Penile injury or disease: Peyronie’s diseases, priapism,
anatomical defect could lead to poor sexual performance

[5, 11]
v. Chronic diseases such as diabetes mellitus,
cardiovascular,  hypertension,  vascular  disease,

dyslipidemia, renal failure and hepatic disease could
also affect erectile function. National Institutes of
Health (NIH) reports that 35 to 50 percent of men with
diabetes experiences erectile dysfunction [+ 10-121,

vi. Lifestyle: Poor diet, relationship issues, cigarette
smoking, alcohol abuse, lack of exercise and overweight
could lead to poor sexual performance [t 13 14 High
levels of alcohol consumption could result in Zinc
deficiency 14,

vii. Medication or drugs: Medication may cause erectile
dysfunction  through  similar  pathophysiological
mechanism. Medications are estimated to be responsible
for approximately 10-25% of cases of erectile
dysfunction [ 1 The use of many common
medications such as blood pressure drugs,
antihistamines, antidepressant, tranquillizer, appetite
suppressant, chemotherapy, hormone replacement and
antiulcer drugs such as cimetidine, could cause erectile
dysfunction as a side effect [+ 1. 16-19],
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viii. Radiation: It has been shown to reduce the number of
penile nitric oxide synthase (NOS) containing nerves in
rat, possibly providing an explanation for the
development of erectile dysfunction due to post- pelvic
irradiation in men, the side effects after radiation
therapy significantly affects the quality of life of
prostate cancer patients. Within 5 years of radiation
therapy approximately 50 percent of patients could
develop radiation induced erectile dysfunction. This
could be due to neuronal damage; inflammation and
neuronal nitric oxide synthase reduction resulting in
erectile dysfunction [0 19.20],

1.3 Penis (Male Reproductive Organ)

The penis, male genital organ, has two functions; sexual and
urination. It is located above the scrotum, linked to the pubic
syphilis by ligaments as shown in Figure 1.0 I 21, The penis
is innervated by  autonomic  (sympathetic  and
parasympathetic) and somatic (Sensory and Motor). The
sympathetic pathway originates from the 11" thoracic to the
second lumbar spinal segments and passes through the white
rami to sympathetic chain ganglia 241, The blood supply to the
penis comes from the terminal branches of the pudendal
artery, which is a branch of the internal iliac artery with
venous drainage following the same reverse route. Nerve
supply is both Somatic (arising from root S,-Si) and
Autonomic  (sympathetic  nerve  root  Ti-L, and
Parasympathetic) which all contribute to the pelvis plexus .
The penis is composed of three bodies of erectile tissue
running in parallel; the Corpus Spongiosum encompassing the
urethra and terminating in the glands penis and the two
Corpora Cavernosa (CC), which functions as blood filled
capacitors, providing structure for the erect organ. The penile
tissue, corpora cavernosa are highly specialized vascular
structures that are morphologically adapted to their function
of becoming engorged during arousal. There are three main
arteries in the penis cavernosal, dorsal and bulbourethral.
Novel findings revealed that pudendal arteries contribute
about 70% of the total penile vascular resistance [?2.
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Fig 1.0: Male reproductive system
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1.4 Physiology and mechanism of normal erector

Penile erection is a complex neurovascular event involving
the interaction of the three physiological systems; the Central
Nervous System, Peripheral Nervous System and Penile
arterial and Trabecular smooth muscle %1, Erectile function is
a balance between two contrasting forces with orgasm
happening in between, these are flaccidity or DE tumescence
which is an active smooth muscle process with constriction of
the arterial bed mainly a postsynaptic alpha sympathetic
function but with contribution from other neurovascular
factors including Angiotensin |1, Prostagladin EF, (PGF,) and
endothelins 22241,

Penile erection involves central and peripheral pathways.
Erection is initiated after central processing and integration of
tactile, visual, olfactory and imaginative stimulus upon sexual
stimulation. Signals are generated to the peripheral tissues
involved 2, Stimulation of the parasympathetic and non-
adrenergic, non-cholinergic nerves (NANC), promotes
vascular and cavernosal relaxation, leading to an increase in
blood flow and intracavernosal pressure resulting to penile
erection. Also, stimulation of parasympathetic nervous system
inhibits noradrenaline release and evokes acetylcholine
release, which binding to muscarinic receptors in endothelial
cells promotes endothelial nitric oxide synthase (eNOS),
activation and consequently, production of nitric oxide (NO).
Nitric oxide is formed from the amino acid precursor L-
Arginine by enzymatic action of nitric oxide synthase (NOS),
which exist in three main isoforms neuronal nitric oxide
synthase (NNOS), inducible nitric oxide synthase (iNOS) and
endothelial nitric oxide synthase (eNOS) are detected in
penile tissue and these could increase the concentration of
3'51- cyclic Guanosine Monophosphate (cGMP), which is
released from the smooth muscle 22129,

There are two main intracellular mechanism for relaxing the
cavernosal smooth muscle granulate cyclase (cGMP) and
Adenylate cyclase (CAMP) pathways. Nitric oxide upon its
release diffuses locally into adjacent tissues %1, Several
central transmitters are involved in erectile control; dopamine,
acetylcholine, nitric oxide, and peptides, such as oxytocin,
adrenocorticotropin stimulating hormone have facilitatory
role, where as serotonin may be either facilitatory or
inhibitory. The balances between contracting and relaxant
factors control the degree of contraction of the smooth muscle
of corpora cavernosa and determine the functional state of the
penis 23],

Relaxation of penile smooth muscle is necessary for erection,
which allows blood to flow into the penile structures resulting
in increase in cavernosal pressure. The relaxation of
cavernous smooth muscle depends on the known
neurotransmitter prostaglandin E; (PGE1) and nitric oxide
(NO). The smooth muscle relaxation during erection depends
upon promoting of Ca?* efflux from smooth muscle cells, as
well as the sequestration of intracellular calcium in the
sarcoplasmic reticulum. The relaxation of penile is mediated
mainly by nitric oxide, which activates the enzyme granulate
cyclase. This enzyme (granulate cyclase) increases the
formation of cGMP as a second messenger and in turn
promotes the efflux of Ca?* ion, enabling the smooth muscle
of corpora cavernosa to relax, resulting in erection. The
cGMP is hydrolyzed to GMP by Phosphodiesterase 5 enzyme
(PDE-5) [21. 3. 26 The enzyme phosphodiesterase -5 degrades
cGMP leading to penile smooth muscle contraction, DE
tumescence, and inhibition of these enzymes enhance nitric
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oxide and facilitate erections. It also increases the level of
cAMP which is also an erotogenic 23130,

DE tumescence enhance vascular drainage and this could
result to decrease in the intracavernosal pressure. The flaccid
state of penis is maintained by contraction of penile smooth
muscle caused by intracellular accumulation of Ca?* ion,
affected by the stimulation of a1 - adrenergic receptors by
noradrenaling 27301,

1.5 Pathophysiology of erectile dysfunction

Sexual dysfunction may occur due to loss of desire (libido),

problems with ejaculation and failure of the testes to make

normal amount of male sex hormones and this could be a very
distressing condition for men. It can erode the male essence

(31, Failure of adequate venous supply or occlusion has been

proposed as one of the most common causes of vasculogenic

impotence. Veno-occlusive dysfunction may result from the
following pathophysiological processes;

a. The presence or development of large venous channels
draining the corpora cavernosa.

b. Degenerative changes or traumatic injury to the tunica
albuginea (penile fracture) resulting to adequate
compression of the subtunical and emissary vein.

c. Brain and brain stem: Adrenocorticotropic Hormone
(ACTH), oxytocin may stimulate erection in animals,
ACTH may act by inhibiting the effects of opioid and
oxytocin as an excitatory neurotransmitter and is
localized in pathways not only to the brains stem, but also
the spinal autonomic centers %, and on the other hand,
the activating of » —amino butyric acid, ap- adrenergic,
opiate, prolactin or neuropeptide, ¥ - receptor, in these
regions of the brain, appear to have anti-erectile function.
Stimulation of parasympathetic nerves induces penile
erection, while sympathetic nerves induce penile DE
tumescence and terminate erection 2% 30,

1.6 Classification of conventional aphrodisiac agents

Aphrodisiac is derived from Aphrodite the Greek goddess of
sex, love, sweetness and beauty. Aphrodisiac is defined as an
agent (food/drug) that arouses sexual activity. From time
immemorial man’s endeavor has been to improve his sexual
prowess because sexual relationships are the most important
social and biological relationship in human life [*2 32, Sexual
health is a state of complete physical, mental and social
wellbeing in all aspects related to the reproductive system.
Compromised sexual abilities may lead to infertility. This
may affect the personal and social life of the couples and also
contribute to infertility 31, Sexual feelings are innate part of
life, sex is the most cherished, indispensable and integral part
of every individual and it can be a cradle of pleasure and
satisfaction. The goal of treatment is to ensure improvement
in the quantity and quality of penile erection suitable for

intercourse [32. 34-361,

Conventional aphrodisiac agents could be classified according

to their mechanisms of action.

a. Phosphodiesterase inhibitors e.g. Sildenafil, Tadalifil,
Vardenafil and Papaverine as illustrated in Figure 2.0.
Papaverine which is isolated from Papaver somniferum L
Papaveraceae [¥1. Sildenafil is a drug of choice for the
management of erectile dysfunction, but side effects with
this drug are headache, flushing, dyspepsia, nasal
congestion and priampism [38 39, 1241
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Fig 2.0: Chemical structures of some phosphodiesterase inhibitors

b. Adenylcyclase stimulant e.g. Alprostadil 4

Prostagladin E1

Fig 3.0: Chemical structure of Alprostadil

c. Hormonal Replacement Therapy: This involves the use of testosterone and its analogue to enhance the plasma concentration
of testosterone which could potentiate the sexual activity in men 14,

Testosterone Testosterone cypionate

Enanthate

Fluoxymesterone Methyltestosterone

Fig 4.0: Structural analogue of Testosterone
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d. Others Trazodone, Yohimbine and Phentolamine, Dapoxetine and Lidocaine as illustrated in Figure 5.0. These drugs have

limited efficacy [% 3839,

/N\N/\/\N/\
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Fig 5.0: Chemical structures of miscellaneous agents used as Aphrodisiac

2. Aphrodisiac agents used in traditional medicine
Biodiversities of plants can be a great source of drugs because
the plant kingdom is a treasure house and source of potential
new drugs, useful intermediates, leads for the synthesis of
new medicinal agents [“% 41, The use of local herbs has
resulted in new breakthrough in the treatment or management
of sexual dysfunction and has become recognized worldwide
for immediate therapy. The use of plants for the treatment of
erectile dysfunction is increasing every day; traditionally
employed indigenous plants in folkloric medicine have been
popular from time immemorial and have commanded
increased attention worldwide due to their potential
neutraceutical values [6 4. 128 There are various belief
systems on the account of how man was created, these
accounts of creation vary. Man’s endeavor is to subdue in
every aspect of life. The Inability of man to exercise this
important biblical and social responsibility has led to the
search for plants, food, minerals and animals that could
enhance his sexual prowess, such substance are known as
aphrodisiac [3% 3942 43],

2.1 Mechanism of action of aphrodisiac agents used in

traditional medicine

Aphrodisiac agents used in traditional medicine could act via

the following mechanisms:

a. Some aphrodisiac substances provide a burst of
nutritional value improving the immediate health or
wellbeing of the consumer and consequently improving
sexual performance and libido. Such nutritional
components are potassium, calcium, zinc, magnesium
also play significant role in all the processes that promote
penile erection #4471,

b. This group includes aphrodisiacs that have more specific
physiological effects but are not centrally active. These
agents affect blood flow, increase duration of sexual
performance by numbing the genital area, due to
reduction of the penile organ to stimuli; for example,
Samsu oil, which contains Ginger rhizome, as a major

~130~

constituent, Kaempferia parviflora, Wall. Ex Baker
(Zingiberaceae) Beberis vulgaris L. (Berberiaceae) [*8 491,

¢. Compounds that are psychoactive cross the blood brain
barrier and stimulate some area of sexual arousal in the
brain. Substances often used as aphrodisiac cross the
blood brain barrier and mimic or stimulate some area of
sexual arousal in the central nervous system %, These
substances may also limit the influence of sympathetic
nervous system in order to correct erectile dysfunction
50, These categories include some hormones,
pheromones and a wide range of neurotransmitters.
Example of such plant is Pausinystalia yohimbe (K.
Schum) W. Brandt, Rubiaceae [?51.52,

d. Increase in testicular, serum cholesterol and testosterone
levels have been shown to be linked to the aphrodisiac
activity of medicinal plants. This is sequel to cholesterol
being a precursor for the production of several
physiologically important steroids which include sex
hormone, bile acid and vitamin D. Following the increase
in cholesterol, testosterone concentration may increase
via steroidogenesis which should normally reflect in a
corresponding increase in libido [36: 531,

2.2 Medicinal plants with aphrodisiac properties
2.2.1 Mucuna pruriens (L) DC Leguminosae 54
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Mucuna pruriens (L) DC is a plant used as an aphrodisiac; it
belongs to the family of Leguminosae which is the second
largest flowering plant Figure 6.0. It improves male fertility
and contains Levodopa which has been implicated in relieving
the symptoms of Parkinson disease. The seeds are
traditionally used as an aphrodisiac, nerve tonic, and for
leucorrhoea. Mucuna pruriens is distributed throughout the
world %1, This medicinal plant enhanced male fertility by its
action on the hypothalamus-pituitary axis. This medicinal

http://www.phytojournal.com

plant act by improving male serum testosterone, luteinizing
hormone, dopamine, adrenaline and noradrenaline levels in
infertile men and reduce the level of Follicle Stimulating
Hormone (FSH) and prolactin Hormone (PRL). The seed
contained 12.5 percent of L-dihydroxyphenylalanine, Gallic
acid, ascorbic acid, glutathione could be responsible for the
antioxidant properties and sit sterol may play an important
role in prostrate health as shown in Figure 7.0 [ 56-60],

OH NH, CHy
HO OH OH (|3| J/V i
OH

HO o// O%WNH | M om
NH, o]
o} OH HO .

o L-Dopa Ascorbic acid Glutathione
Gallic acid P

Sitosterol

Fig 7.0: Chemical structures of compounds isolated from the seed of Mucuna pruriens

2.2.2 Telfairia Occidentalis Hook. F (Cucurbitaceae)

Fig 8.0: Photograph of Telfairia occidentalis

The seed of Telfairia occidentalis Hook. F (Cucurbitaceae) is
cultivated widely across West Africa Figure 8.0. It is widely
cultivated for its palatable and nutritious leaves. The oil from
the seed increased the level of testosterone, luteinizing
hormone, sperm count, motility and testicular weight
compared to alcohol treated rats. The presence of arginine,
Vitamin-C and Zinc play a crucial role in male reproductive
parameter 54, Pumpkin seeds besides having a pleasant
flavour, are revered by the Chinese for its antidepressant
properties. More importantly, pumpkin seed ingestion can
improve prostate health in men, which is very important for
male sexual health. It is commonly used to strengthen the
prostate gland and promote healthy hormone function in men.

Myosin, an amino acid found in pumpkin seeds, is known to
be essential for muscular contractions 62,

Iy I
H,NT ONH OH
Arginine  NH,

Fig 9.0: Chemical structure of arginine

2.2.3 Tribulus terrestris L Zygophyllaceae

Fig 10.0: Tribulus terrestris
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Tribulus terrestrisL Zygophyllaceaeas is shown in Figure
10.0. It is a common weed that grows in many countries
across the globe 84, Its extract is used as dietary supplement
in the belief that it increases testosterone levels mainly for
body building 1. Tribulus is reported to contain protodioscin
a steroidal saponin found in a number of plant species as

HO, CH,
HO - o)
HO
HO o)
o)
OH
HO OH

http://www.phytojournal.com

shown in figure 11.0. It acts by the release of nitric oxide in
corpus cavernosum tissue, and also produces statistically
significant increase in the levels of hormone testosterone,
dihydrotesterone and dihydroepiandrosterone in animal
studies. This event is related to nitric oxide and nitric oxide
synthase pathway (6% 671,

OH

o OH
o
OH
o HO
PR OH
o
o o

Fig 11.0: Chemical structure of Prodioscin

2.2.4 Fadogia Agretis

Fig 12.0: Photograph of Fadogia agretis Schweinf ex. Hiern

Fadogia agretis Schweinf.ex. Hiern, Rubiaceae; is a Nigerian
Shrubbery which is used traditionally as an analgesic, anti-
inflammatory and pro-erectile agent. The methanol extract of
Fadogia agretis stem increased the blood testosterone
concentration and this may be the mechanism responsible for

its aphrodisiac effects and various masculine behaviours. It
may be used to modify impaired sexual function in animals,
especially those arising from hypotesteromia [536869.132]
Benzophenone glycoside has been isolated from the aqueous
fraction of the root as illustrated in Figure 13.0 I3,
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HO

HO —O

H3C_O

H HO
Benzophenone Glycoside

Fig 13.0: Chemical structure of Benzophenone glycoside "4,

2.2.5 Securidaca longepedumculata Fresen Polygalaceae

Fig 14.0: Securidaca Longepedunculata [2

Securidaca longepedumculata Fresen belongs to the family of in Figure 15.0, which stimulate the relaxation of corpus
Polygalaceae as shown in Figure 14. It is a savannah shrub cavernosum smooth muscle. This validates the traditional use
commonly used by traditional medicine practitioners in of its root bark as an aphrodisiac agent [ 72741,

Nigeria and South Africa. It contains xanthones as illustrated

o o OH
H O/
LI,
(0]
l
1,3,6,8-tetrahydroxy-2,5-dime 1,6,8,-trihydroxy-2,3,4,7-tetra

thoxyxanthone hydroxyxanthone

Fig 15.0: Chemical structures of xanthones isolated from Securidaca longepedumculata
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2.2.6 Pausinystalia Yohimbe (K Schum) W Brandt Rubiaceae

http://www.phytojournal.com

Fig 16: Photograph of Pausinystalia yohimbe

Pausinystalia Yohimbe (K. Schum) W. Brandt Rubiaceae is a
West African medicinal plant used in the management of
erectile dysfunction. Yohimbine alkaloid has been isolated
from the bark of yohimbe plant [1+59, Its aphrodisiac activity
is due to central op-adrenergic antagonistic effect, which
increases catecholamines and improves mood. The o receptor
stimulation could be responsible for the erectile dysfunction
side effect in patient taking o -methyldopa for the
management of hypertension. It has been postulated that
yohimbine may reduce peripheral a-adrenergic tone, thereby
permitting a predominal cholinergic tone. This could result in
vasodilating response. Yohimbine can cause many systemic
adverse effects including anxiety, insomnia, tachycardia and
hypertension 14,

Yohimbine

Fig 17.0: Chemical structure of Yohimbine isolated from stem bark
Pausinystalia yohimbe

2.2.7 Allium sativum

Fig 18.0: Photograph of Allium Sativum
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Allium Sativum L (Garlic) Amaryllidaceous is a common
household ingredient used for the preparation of pepper soup
and many traditional recipes. It containe peptides, sulphated
compounds, steroids, flavonoids, volatile oils with sulphated
compounds like allicin, enzymes, mineral and vitamins. The
alcoholic extract of A. sativum increased sexual activity or
behaviour through the activity of sulphated compounds,
steroids, peptides, flavonoids, phenolics, and allicin,
dopaminne. Allicin increases blood flow to sexual organs
through nitric oxide synthase 3,

S CH
HZCA/ \S/\% 2
Allicin
OH
OH HO:@/\/NHz
HO
NH, Dopamine
COOH
L- Dopa

Fig 19.0: Chemical compounds isolated from Allium sativum

2.2.8 Citrullus Lanatus

http://www.phytojournal.com

Fig 20.0: Photograph of Citrullus lanatus

Citrullus lanatus (Thunb) Matsum and Nakai is a plant in the
family (Cucurbitaceae) commonly known as Watermelon
figure 20.0, a vine-like flowering plant originally
domesticated in West Africa. It is a highly cultivated fruit
worldwide, having more than 1000 varieties. It contains
bioactive agents such as citrulline and B-carotene as shown in
Figure 21.0,which have been used in the management of
prostate cancer. Its aphrodisiac effect is due to citrulline
which improves blood drive to the genital regions and plays a
significant role in the relaxation of blood vessel, a major tool
in high sexual performance 3 1271,

o

OH
NH,

Beta-Carotene

Fig 21.0: Chemical structure of Coralline and B-Carotene

2.2.9 Nigella sativa

Fig 22.0: Photograph of Nigella sativa plant and Seed ["°],
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Nigella sativa L. (N.S) belongs to the family of
Ranunculaceae also known as the black cumin in Indonesia
Figure 22.0, it is reported to have pharmacological activities
such as antihypertensive through the relaxant effect of the
vascular smooth muscle. Methanol extract of Nigella sativa
act by affecting the penile response directly through the
relaxation of blood vessels in the corpus cavernosum [5:126.131,
The seed has been used as aphrodisiac in ethnomedicine. The
major and active component is essential oil identified as
thymoquinone, which has been revealed by pharmacological
studies, to possess a potent antioxidant activity which could
protect organs from oxidative damage by free radical
generating agents. Nigella sativa when administered to rats

http://www.phytojournal.com

with hypercholesterolemia increased their reproductive
performance and weight of seminal vesicle, level of
testosterone, sperm motility and quality. Black seed contain
alkaloids; nigellicimine, nigellincine and phenols which could
stimulate the secretion of testosterone and FSH, the effects in
testicular have been shown to increase sperm concentration
[76771 1t also contains vitamin By, B,, B and minerals; Iron,
Calcium, Potassium, Zinc, Phosphorus and Copper these
compounds could play important role in enhancing male
reproductive function [®), The following are the chemical
constituents  of  black  seed;  thymohydroquinone,
thymoquinone, thymol, nigillicimine, dithymoquinone,
nigellicine, taraxerol as shown in Figure 23.0.

OH

Thymohydroquinone Thymoqumone
Thymol Nigillicimine  H.c
3G CHs3
0 )
0
Il
|
CH,
| ]
0 O Nigellicine

Dithymoquinone

Taraxerol

1y H
H3C CHs

Fig 23.0: Chemical structures of compounds isolated from Nigella sativa

2.2.10 Berberis Vulgaris

Berberine is a Benzodiozoloquinolizine alkaloid,a quaternary
ammonium salt. It is extracted from rhizome coptidis root
stalk that acts as Chinese herb such as phellodendron
Andradix, berberidis and Beberis vulgaris. Berberine is
usually found in the roots, stem bark and rhizomes figure
24.0. Berberine enhances endothelial nitric oxide synthase
(eNOS), mRNA expression that induces relaxation of corpus
cavernosum and also helps to improve erectile function by
antioxidant effect (61,

N
N+

0 7

CHz O
CH,

Fig 24.0: Chemical structure of Bebeerine (€],

Berberine

2.2.11 Purple Corn
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Fig 25.0: Purple Corn (Zea mays) [,

Purple Corn (Zea mays, L) aqueous crude extract elicits
aphrodisiac activity at 25, 50, and 75 mg/kg. when
administered to male rat, it elicit arousal and execution of
sexual behaviour without significant influences on the
ambulatory behavior. This shows that the aqueous purple corn
possesses aphrodisiac activity [®1. The purple corn contains
the following chemical constituents; kaempferol, quercetin,
morin, naringenin and hesperitin, protocatechuic acid, vanillic
acid, syringic acid, 2,4,6-trihydroxybenzoic acid as shown in
Figure 26.0 7%,
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SIN Name R1 R2 R3
1 Kaempferol H H OH
2 Quercetin H OH OH
3 Morin OH H OH
4 Naringenin H H OH
5 Hesperitin H OH OCHjs
o
Ry
OH
HO
R>
Ry
Name Ri1 |R2|R3| R4
Protocatechuic acid OH |[H|H H
Vanillic acid OCHs|H | H H
Syringic acid OCHs| H | H |OCHs
2,4,6-Trihydroxybenzoic acid H |OH|OH| H

2.12 Uvaria Chamae

Fig 26.0: Chemical compounds isolated from purple corn

Fig 27.0: Photograph of Uvaria chamae
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Uvaria Chamae (P Beauv) belongs to the family of
Annonaceae figure 27.0. It is commonly known as fingers
root or bush banana. The Ibibios of Akwa-lbom call it
Nkarika Ikot and the Annangs called Nkarika Ekpo, Igho,
Mmimiohia, Yoruba, Okoroja. It is distributed in savannah
and Secondary forest from tropical African i.e. from Senegal
to Central African Republic. It is a climbing large shrub or
small tree native to West and Central African where it grows
in wet and dry forest. The root is employed in the
management of erectile dysfunction by the Ibibios of Akwa-

(0]

Uvaretin

OH (0]

Corydine |

.. OH
Chamuvaritin
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Ibom state, according to Nwafor, (2019), the root of Uvaria
chamae P. Beauv exhibited excellent sexual indices. This is
apparent in causing increase in mount frequency, intromission
frequency, erection frequency and penile erection while
causing decreases in mount latency, intromission and post
ejaculatory intromission. This showed that the extract and it
fractions possess the potential for sexual libido and potency
(12801 The chemical constituents of Uvaria Chamae include;
pinostrobin, uvaretin, nantenine, chamanetin, nornatine and
corydine as shown in Figure 28.0 [8%,

Nantenine

/0
O O
HsC
) \O ‘
NH
0
HaC

Nornantine

Fig 28.0: Chemical structures of compounds isolated from Uvaria chamae [

2.2.13 Hibiscus Sabdariffa

Fig 29.0: Photograph of Hibiscus sabdariffa
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Hibiscus sabdariffa L (Hs) belongs to the family of
Malvaceae. It is locally called Zobo or Roselle, Fig 29.0. Its
aphrodisiac properties are based on the fact that it decreases
the viscosity of the blood and stimulates internal peristalsis.
Its aphrodisiac action could be ascribed to the presence of

HO

HO o)
. OH 4
o)
\ oH
. o)
HO
Cyanidin OH H HO OH Hibisic acid OH
OH

OH Gallic acid

4
o
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carotenoid, vitamins, flavonoids, minerals and amino acids
such as cyanidin, gallic acid, hibisic acid, citric acid,

kaempferol, quercetin-3-rutinoside and catching figure 30.0
[43,81,82]

OH

HO @]
OH

HO OH
0
X OH
HO O OH HO o Catechin
Citric acid |

OH

Kaempferol

2.2.14 Musa paradisiacal and Musa sapientum

Bananas are excellent source of potassium which helps in
maintaining the proper function of muscles, helps to maintain
blood pressure of an individual, prevents muscle spasm and
reduces the risk of stroke [83. Single banana provides about
23% of the potassium needed on daily basis [+ 8,

Bananas are excellent source of vitamins. Vitamin A aids in
health of teeth, bones, and soft tissue, B aids in body immune
system, promotes brain and heart health. Banana contains
41% of what is needed in each day in terms of vitamin Be.
Eating banana each day helps to increase one’s focus and
mental activity. It also aids vitality which means it enhance
the release of more energy both mentally and physically. Its
aphrodisiac could be due to tryptophan.

Figure 31.0, which is bio-activated to serotonin known to
make one relax, improve mood and make one feel happier
(8485 Banana is rich in fructose and sucrose. It replenishes
energy and revitalizes the body instantly ®1. It also contains
zinc which plays important role in enzymes metabolism and
helps the male body to produce testosterone because of its
deficiency affect sexual activity 71,

~139~

OH O
Quercetin-3-rutinoside

Fig 30.0: Chemical structures of compounds isolated from Hibiscus sabdariffa [43]
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2.2.15 Eriosema Kraussianum

Fig 32.0: Photograph of Eriosema Kraussianum

Eriosema kraussianum, Meissnar (Leguminosae), and other 33.0, have been isolated from the root stock of Eriosema
Eriosema species are shown in Figure 32.0. The Zulu kraussianum and were screened for smooth muscle relaxation
traditional practitioners have claimed that it is effective for of rabbit penile muscle. The most active of the compounds
the treatment of erectile dysfunction and impotence. Five had an activity of 75% of that found in Sildenafil (Viagra),
Pyranoisoflavone, Kraussianone (1-5) as shown in Figure thus living up to the plants traditional use [6% 86.87.125],

HO 0]

_ | on
Kraussianone 3 0
Kraussianone 4

Kraussianone 5

Fig 33.0: Chemical structures of pyranoisoflavones [,
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2.2.16 Anthocleista Djalonensis A. Chev Loganiaceous

Anthocleista Djalonensis plant with several medicinal
properties, is a tall tree often armed with rigid spines, native
to tropical West Africa Figure 34.0. The leaves, roots and
stem bark are used in folkloric medicine to treat different
disease conditions which include male infertility [ The
result of the study evaluated by Okeke et al., (2019), revealed
that the methanol root extract of Anthocleista djalonensis
possessed fertility enhancing effect through improved sperm
quantity, quality, and increased serum testosterone level.
Study had shown that it has antioxidants effects, which
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o

(0] o—

1-hydroxy-3,7-dimethoxyxant

Fig 34.0: Photograph of Anthocleista Djalonensis
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improve various processes of male reproductive function such
as spermatogenesis and steroidogenesis. The presence of
antioxidant phytochemicals in A. djalonensis root extract and
its high antioxidant properties indicate that it could possess
the capacity to scavenge excess reactive oxygen species
(ROS) in spermatozoa responsible for oxidative damage of
sperm cells. The study lends credence to the use of the roots
of the plant as a male fertility enhancer in ethnomedicine [,
The following compounds are presence in the root bark of A.
djalonensis as shown in figure 35.0.

(@] OH OH O| (])
°‘
Cl) (@] <i‘> Cl) @]

Decussatin

Sitosterol glycopyranoside
o OH

OH

Secloganin

OH

Fig 35.0: Chemical structures of compounds isolated from Anthocleista Djalonensis
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2.17 Paullinia Pinnata
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Paullinia pinnata, L, belongs to the family of Sapindaceae. It
is a West African medicinal plant which has been used for the
management of erectile dysfunction, malaria, wound healing
and dysentery. It is a woody creeper or climber with rigid
stems. The leaves are pinnate with five leaflets, the terminal
leaflet being the largest as shown in Figure 36.0 [47. 84 91,
Elemental analysis of the root revealed the presence of four
elements: calcium, magnesium, potassium and zinc which
were significantly high. These elements have been shown to
play an important role in the physiology of functional sexual
activity. This also proves the use of the plant as medicinal
agents for the management of erectile dysfunction “7, The
followings are chemical compounds isolated from the root of
Paullinia pinnata, Figure 37.0.

Poriferastane
3,6-diol

Sitosterol
glycopyranoside

Fig 37.0: Chemical structures of compounds isolated from Paullinia pinnata

2.2.18 Ginseng

Fig 38.0: Photograph of Ginseng

Ginseng is often referred to as the king of all herbs, and is
said to improve the general well-being. It has been reputed as

an aphrodisiac and used for treatment of sexual dysfunction as
well as to enhance sexual behaviour in traditional medicine.
There are nine species of ginseng which are named by their
geographical distribution e.g. Asian ginseng (Panax ginseng,
Bail) as shown in Figure 38.0, American ginseng (Panax
quinquefolium L), Japanese ginseng (Panax japonicas T.
Nees), family Araliaceae, it is used to enhance sexual
performance and satisfaction. Data from studies on ginseng
berry extract suggest its action is nitric oxide dependent. The
pharmacological component of ginseng, ginsenosides are
known to induce nitric oxide synthesis in endothelial cells and
perivascular nerves and to augment vascular smooth muscles
cells sensitivity to nitric oxide. The release of nitric oxide
causes muscle to relax, thus allowing more blood to enter the
erectile bodies known as corpus cavernosum, and results in
erection. Rgl has been found for nitric oxide production in
endothelial cells by glucocorticoid receptor (GR), dependent,
non genomic mechanisms.

Ginsenoside Rgl (10 mg/Kg): rats fed with 5.0% of P.
ginseng in their diet for 60 days, have shown significant
increase in blood testosterone levels, whereas 1.0% P.
ginseng had no effect. Ginsenoside (Rgl) also led to
improvement of copulatory behaviour observed and
Ginsenoside Rbl is a key ginsenoside found to increase the
secretion of LH by acting directly on the anterior pituitary
gland Y. Several neurotransmitters have been implicated in
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libido such as dopamine for desire, acetylcholine for arousal acetylcholine levels in rat brain 4, The compounds shown in
and gaba aminobutyric acid(GABA) for orgasm. Ginsenoside Figure 39.0, could enhance male sexual behavior.
Re has been shown to increase extracellular dopamine and

OH

Ginsenoside Re

Ginsenoside Rb1

Fig 39: Chemical structures of compounds isolated from Ginseng

2.2.19 Ginkgo biloba

Fig 40.0: Photograph of Ginkgo biloba
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Ginkgo biloba is a tree native to China, fossils record of the
tree dates back 270 million years Figure 40.0 2, It has been
used medicinally since the time of early man. Active
compound in gingko extract possesses antioxidant, improves
blood circulation, discourages clot formation, reinforces the
walls capillaries and protects the nerve cells from harm when
deprived of oxygen. Due to its notable pharmacological
effect, it is used for treatment of Alzheimer disease,

O
Biflavonoid

P -

Ginkgolic acid
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concentration difficulties, memory impairment, cerebral
insufficiency, intermittent claudication, vertigo and tinnitus. It
also increases dopamine, adrenaline and acts by relaxing the
blood vessels. When the blood vessels are relaxed and calm,
more blood can circulate throughout the body and also help
desire for sex to come quickly 3 %4, The followings are some
of the chemical constituent of Gingko biloba as shown in

Figure 41.0.

Flavan-3-ol

Fig 41.0: Chemical structures of compounds isolated from Gingko biloba 4,

2.2.21 Citropsis Articulata

Citropsis articulate (Wild.Spreng.) Swingle & M. Kellerm. It
belongs to the family of Rutaceae. It is commonly known as
African Cherry Orange and West African Cherry Orange. The

CH,
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HO (

OH " Omubioside

root and bark chewed and swallowed or taken orally as
beverage in tea increased the level of serum testosterone 959,
It contains Rutarin, Trigonelline, Seselin, Suberosin,
Omubioside as shown in figure 42.0.

Seselin

Suberosin

Fig 42.0: Chemical structures of compounds isolated from Citropsis Articulata

2.2.22 Withania Somnifera

Withania somnifera (L.) Dunn, Solanaceae, known as Indian
ginseng is commonly used in Ayurvedic medicine. It is best
regarded as adaptogenic tonic with aphrodisiac properties. It
has the ability to combat stress induced infertility. The
aqueous extract improved spermatogensis, which may
increase interstitial cell stimulating hormone and testosterone

like effect as well as induction of nitric oxide. The powdered
root when given at 5g/day for 3 months inhibited lipid
peroxidation, protein carbonyl content and improved sperm
count and motility 1% The root decoction is taken orally at
a dose of one to two tablespoonful daily. It improved overall
semen quality. The compounds shown in Figure 43.0, have
been isolated from Withania somnifera (1011031,
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Sitosterol

Fig 43.0: Chemical structures of compounds isolated from Withania somnifera

2.2.23 Kaempferia parviflora
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Fig 44: Photograph of Kaempferia parviflora

Kaempferia parviflora, Wall. ex Baker, belongs to the family
of Zingiberaceae, it is also known as black ginger, and is
found mainly in China, and north Thailand figure 44.0 The
rhizome extract has an inhibitory activity against PDE-5. It
relaxes the human cavernosum in vitro by voltage dependent

Ca’* channel through the action of 3,5,7, 3°4’-
pentoxyflavone and 5,7-dimethoxyflavone Figure 45.0 [& 104
1051, The presence of methoxy group at position 5 and 7 plays
a crucial role in PDE-5 inhibition and methoxylation at
position 4°- shows no benefit for PDE-5 inhibition 18 491,

Fig 45.0: Chemical Structures of 5,7-dimethoxyflavone(a) and 3,5,7,3°4’-Pentamethoxyflavone(b)
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2.2.24 Smilax Kraussiana

Fig 46.0: Photograph of Smilax Kraussiana

Smilax kraussiana Meisn belongs to the family of
Smilacaceae Figure 46.0. The Ibibios of Akwa-lbom State
Nigeria called it Odufat Ekpo, the common name is catbrier
or greenbrier. It is a climbing shrub with prickly shoots,
leaves are alternate, ovate-elliptical and is native to South
Africa, used in forkloric medicine in the management of gout
in Latin American countries and also to treat infertility in
eastern Tanzanian tribe of South Africa and used for the
management of inflammation among the Ibibio’s. The root is
employed in solving sexual dysfunction among the Ikono
indigenes of Akwa-lbom State [, The extract when
investigated on sexual behaviour of adult albino rats showed
the extract ability to decrease mount latency, intromission
latency, and post ejaculation intromission. On the other hand
the extract significantly increased ejaculation latency, mount
latency and penile erection and the extract also exhibited
antioxidant effect against DPPH. These corroborates with the
use of extract in forkloric medicine [,

http://www.phytojournal.com

2.2.25 Terminalia Cattappa

Fig 47: Photograph of Terminalia cattappa

Terminalia Cattappa L Combretaceae: the seeds are used in
ethnomedicine for the treatment of erectile dysfunction Figure
47.0. The kernel of T. catappa has aphrodisiac potential and
maybe useful in the treatment of certain forms of sexual
inadequacies, such as premature ejaculation, reduced libido
and impotence. The dose of 1500 mg/kg/dose had a marked
aphrodisiac action (prolongation of ejaculation latency) but no
effect on libido (% mounting, % intromission, and %
ejaculation). On the other hand, at high dose of 3000 mg/kg, it
reversibly inhibited all parameters of sexual behaviour other
than mounting and intromission frequency and corpulatory
efficiency. This could be due to marked sedation. The
following compounds have been isolated from the seed of
Terminalia cattappa as shown in Figure 48.0 (1071,
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Fig 48.0: Chemical structures of compounds isolated from Terminalia catappa
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2.26 Rauwolfia Vomitoria

http://www.phytojournal.com

Fig 49.0: Photograph of Rauwolfia vomitoria

Rauwolfia vomitoria Afzel (Apocynaceae), its common name
is serpent root as illustrated in Figure 47.0. The root of R.
vomitoria is known for its antihypertensive, psychoactive
properties and aphrodisiac potentials. The extract and
fractions of dichloromethane, ethylacetate, butanol, and
aqueous fractions showed significant effect by decreasing
mount latency, intromission latency, mount frequency, post

ejaculation interval and increasing ejaculation latency,
H3C\
O
CH
O/ :
. - (0]
Rescinamine -

Stigmasterol

Source: Ajao et al., (2018)

erection frequency, mount frequency and penile erection.
These effects were statistically significant. These findings
authenticate the use of the root of R. vomitoria as aphrodisiac
agent in ethno medicine [¢ 1081101 The root bark of R.
vomitoria contained the following constituents; Yohimbine
17.0, Rescinamine, Aricine, Stigmasterolas shown in Figure
50.0 etc.

Fig 50.0: Chemical structures of compounds isolated from Rauwolfia vomitoria.
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2.2.26 Camelia Sinensis
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Fig 51.0: Photograph of Camelia Sinensis

Camellia sinensis (L). O Kuntze it belongs to the family of
Theaceae Figure 51.0. The leaves and the buds when
extracted with aqueous solution, increase the sexual activity
in male. This could be due to increase in blood testosterone
concentration. It acts by prolongation of latency of
ejaculation, shortening of mount and intromission latency and
elevation of plasma testosterone level. The aphrodisiac action
had a rapid onset of action and appears to be mediated via
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ne. LY
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Y
O%kN N
I HO
CHg
Caffeine

Gallic acid acid

Source: Zhu et al. (2013)

inhibition of anxiety and elevation of serum testosterone.
Camellia sinensis can be used as quick acting, safe, oral
aphrodisiac which may be useful in premature ejaculation and
impaired libido (% 1121,

The chemical constituents of Camellia sinensis include
Caffeine, Theobromine, Gallic acid, Epicatechin-3-O-gallate
are shown in Figure 52.0 (131,
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HO (@)
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OH OH

OH
OH
OH

Epicatechin-3-O- gallate

Fig 52.0: Chemical structures of compounds isolated from Camelia Sinensis

3. Discussion

The use of natural products with therapeutic properties is as
ancient as human civilization and for a long time plant and
animal products were the main source of drugs “°. Natural
products such as plant extracts either as pure compounds or as
standardized extract provide unlimited opportunities for new
drug discovery because of the unmatched availability of
chemical diversity 14, Plants used in traditional medicine
contain a wide range of substances that can be used to treat
chronic as well as infectious diseases '3, According to the
World Health Organization reports in 2010, 80% of the

inhabitants of the world rely mainly on traditional medicine
for their primary health care need and it may be presumed that
a major part of traditional health care involves the use of plant
extracts or their active principles.

The plant kingdom is a treasure house of potential drugs,
about 25% of the drugs prescribed worldwide come from
plants, 121 of such compounds are in current use. About 252
drugs considered as basic and essential by the World Health
Organization €] about 11% are exclusively of plant origin
and significant numbers are synthetic drugs obtained from
natural precursors. Examples of important drugs obtained
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from plants are digoxin from Digitalis spp., Quinine and
Quinidine from Cinchona officianalis, L. Rubiaceae,
Vincristine and Vinblastine from the Catharanthus roseus,
(L) G.Don Apocynaceae, Atropine from Atropa belladonna,
L. Solanaceae and Morphine, Codeine and Papaverine from
Papaver Somniferum (%, It is estimated that 60% of antitumor
and anti-infective drugs that are already in the market or
under clinical trial are of natural origin [40 117, 118-121]

Several medicinal plants have been reported to possess
aphrodisiac properties. The presence of diverse compounds
such as polyphenolics, steroids, xanthones and alkaloids play
important role in biological activities of medicinal plants.
These compounds could affect various biochemical or
physiological processes by inhibition of an enzyme to
enhance or decrease the concentration of a neurotransmitter.
Pentoxyflavone, 5,7-dimethoxyflavone and papaverine
isolated from Kaempferia parviflora and Papaver somniferum
respectively, play a crucial role to inhibit PDE-5 causing
elevation of cGMP level which is responsible for their
aphrodisiac effect. Pyranoisoflavone | and Il, Xanthone;
1,3,6,8-tetrahydroxy-2,5-dimethoxyxanthone  and  1,6,8-
Trihydroxy-2,3,4,7-tetramethoxyxanthone  and  citrulline
obtained from plants derived from Eriosema krausianium,
Securidaca longepedumculata and Citrallus lanatus
respectively, act by relaxation of corpus cavernosum smooth
muscle leading to in flow of blood to genital organs 476972731,
Medicinal plants could increase blood flow to sex organs via
the increase of the biological activity of nitric oxide synthase
or which enhances the stimulation of LH by acting on the
anterior pituitary gland example of such agents is Allicin and
Rgl found in Allium sativum and ginseng respectively479122,
Aphrodisiac medicinal plants could also act by the release of
minerals and vitamins that are needed for optimal
reproductive functions [47. 75,89, 901,

Free radicals are the inevitable by-products of biological
redox reactions. The reaction between reactive oxygen species
and bio-molecules generally leads to impairment or loss of
biological function. Therefore, there is much pathology in
which free radicals and other forms of oxidising species play
an important role. It is well known that the structure and
function of proteins exposed to free radicals are altered and,
depending on the free radical involved, the nature of the
protein and the conditions of interaction, protein molecules
can undergo scission and cross-linking, increase in
susceptibility to proteolysis, and heat denaturation. Lipid
peroxidation has potential importance in relation to the
oxidative damage that occurs during cardiovascular diseases,
such as pre-eclampsia, atherosclerosis, aging and ischaemia-
reperfusion injury, and in addition, the end products of this
process can cause damage to proteins and DNA [123,
Flavonoids and quinones have received the most attention as
phenolic antioxidant derivatives and much is known about the
structural requirements for antioxidant activity. Therefore, so
many other phenolic compounds such as xanthone have been
shown to act as scavengers of various oxidizing species;
superoxide anion (O%), hydroxy and peroxy-radicals 23,

4. Conclusion

Aphrodisiac medicinal plants used in forkloric medicine could
be a source of new medicinal scaffold for the management of
erectile dysfunction in men. This activity could be due to
presence of polyphenols, xanthones, steroids and alkaloid
which could be responsible for the aphrodisiac effect. Natural
products particularly aphrodisiac medicinal plants remain an
important source of new drugs, new drug leads and discovery

http://www.phytojournal.com

of new therapeutic properties not yet attributed to known
compounds.
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