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ABSTRACT

Telfairia. occidentalis commonly known as fluted pumpkin belongs to the Cucurbitaceae family and widely
distributed in regions of West and Central Africa. In Cameroon, the vegetable has become an economic crop of
non-timber forest product mostly cultivated and used as staple food primarily for soups and herbal cocktails,
essential oils for aromatherapy and in most cases exported out of the country. Although the fruit is not edible, the
seeds have high protein and fat content, and can contribute significantly to a well-balanced diet. T. occidentalis
constitute a staple and traditionally used by an estimated 2 million people in Cameroon, and more in neighbouring
countries like Nigeria and Ghana. It is mainly consumed by the population in the forest savannah zones of
Cameroon. Ethnobotanic studies in Cameroon and elsewhere has demonstrated that in the South West Regions of
Cameroon, the crop is noted to have healing properties and has been used as a blood tonic, to be administered to
the sick. The high nutritional value complimented by its antidiabetic, hepatoprotective, anticonvulsant
antiplasmodial, anxiolytic, sedative antioxidant, antimicrobial, anticancer, anti-inflammatory, and
testiculoprotective properties of the leave and seed of the plant, has increased its consumption potential. This
review paper attempts to give an overview of the ethnobotanic, medicinal and pharmacological uses of the plant. It
also attempts to explore the issues on toxicity, medicinal values, pharmacological actions and morphological
effects (on some organs/systems) of the plant.

KEYWORDS: Vegetables, Telfairia occidentalis, ethnobotany, nutrition, Toxicity, Pharmacological actions,
Morphological effects, fluted pumpkin.

1-INTRODUCTION used leafy vegetables. The leaves are rich in vitamins

; [2,3-5]

Charles Telfair (1778-1835), an Irish botanist living in andfmlger\;avliihsq[%h as“P, Ete,ir?%’ fir rr?nt?] the Sffds eguiz
Mauritius Island, was the first to discover the plant used g?)ol?iﬁg’[zl € oIl obtained o € seed use

by the indigenes. He decided to send the African genus '

from Mauritius to Sir Williams Jackson Hooker (1785-
1865) for taxonomic identification. The plant was named
after him as Telfairia occidentalis by Sir Hooker.!
However, the earliest reference to Telfairia was
developed by Oliver in 1871 and it was later identified in
Upper Guinea areas of Sierra Leone, Fernando Po, and
Abeokuta (Nigeria).? The ethno botanical uses of
Telfairia occidentalis in Asia Pacific Islands has also
been reported.”! The leaves when compared with other
tropical vegetables have high nutritive value with a
protein content.! higher than those of other commonly

1.1. Taxonomu of Telfairia occidentalis

T. occidentalis of the family of Cucurbitaceae, is a
dioceous, perennial shrub vine, partially drought-
tolerant.l®! The plant consists of a root, a branching stem
with tendrils, leaves, fruit and seed. The leaves are
divided into 3-5 leaflets, the fruits are pale green
weighing between 3 and 10 kg and the seeds are 3-5 cm
wide.l'™ Studies show that T. occidentalis contains
nutrients such as carbohydrates, proteins, vitamins, oils,
minerals and fiber.*] The taxonomic hierarchy of T
occidentalis are given as;® Kingdom - Plantae
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Subkingdom - Viridiplantae Infrakingdom - Streptophyta
Superdivision - Embryophyta Division - Tracheophyta
Subdivision - Spermatophytina Class - Magnoliopsida
Superorder - Rosanae Order - Cucurbitales Family -
Cucurbitaceae Genus - Telfairia Hook. Species -
Telfairia occidentalis Hook. F.™*

The vegetable shows bioactive molecules such as
oxalates, saponins, glycosides, flavonoids, alkaloids and
resins.®* The toxicity of T. occidentalis has been
associated to alkaloids and saponins present in the roots
and leaves,™ while the chemo preventive and protective
effects, free radical scavenging activity of the plant have
been associated to the presence of high number of
flavonoids and phenolic compounds.***¥!

T,
2

Edlblepumpkln Ieaf ’

1.2. Traditional Uses of Telfairia occidentalis

The edible seeds are consumed boiled and eaten whole,
or fermented and added to other cooked leafy vegetable
and stew sources, or made into egusi puddings.' The
crop has been locally used by indigenous as a blood
tonic, due to its high protein content. Flour produced
from the seeds are used in Cameroon for high-protein
breads. In addition, the shoots and leaves are consumed
as vegetables. The T. occidentalis herbal cocktail is
prepared for local oral administration to treat many
common illnesses link to bacteria and parasitic infections
in Gastro intestinal tracts.”® The plant biodiversity and
conservation are shown in figure 1.

Mature fruits contamlng seeds

Figure 1: Telfairia occidentalis medicinal plant showing propagation, mature fruits and seeds (Photo Tamanji
Virginia).

1.3. Phytochemical analysis

The root, stem, leaves of Telfairia occidentalis has been
reported by many researchers on the phytochemical
compounds, nutritional composition to show the
presence of, saponins,sterol, triterperoids,  tannins,
reducing sugars, and glycosides in the root of the
plant,®81 while the presence of its bioactive
components in the root include alkaloids, saponins, and
resins.'*** The high alkaloid content of the root and
their extracts are mostly used as biopesticides.*>*®! The
stem and leaves of T. occidentalis have also been
reported to contain tannins, flavonoids, alkaloids,
saponins, steroids, anthraquinones and reducing
sugars.®* The leaves showed the presence of phenolic
compounds, tannins, saponins, glycosides flavonoids,
and phytosterols, which have been reported to exhibit
chemo suppressive activity.*>'® Others have reported

that both the ethanolic and aqueous extracts of leaves
contain saponin, alkaloid and tannins.

Researchers using  2,2-diphenyl-1-picryl  hydrazyl
(DPPH) radical and employing Gas Chromatograph
Mass Spectrometry (GCMS) analysis, 2 Dimensional
Nuclear Magnetic Resonance (2D NMR).*?! and
Fourier transform infrared (FTIR) spectroscopy mostly
reported a high free radical scavenging activity, two pure
compounds  (9- octadecenoic acid and  10-
hydroxyoctadecanoic acid) and four oily isolates from
the seed of T. occidentalis leading to a conclusion that
the seed can be consumed for its antioxidant
property. 2%l

2.0. Toxicity Issues of Telfairia Occidentalis
The use of medicinal plants in the treatment and
management of diseases has been reported in more than
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70% of the world’s population and the popularity is still
on the rise.[?*?! Herbal preparations have been reported
as a good source of natural products. However, even with
the claim of being natural and safe, their usage is without
side effects and toxicity issues, which have been
attributed to contamination by heavy metals,
microorganisms during preparation and hepatic toxicity
of the main constituents.?®?"! Acute toxicity test on T.
occidentalis up to 5000 mg/kg orally, showed no
mortality and signs of toxicity within the 14 days post-
treatment observation period.”*?*! However, the LD50 of
intraperitoneal administration of T. occidentalis in mice
was calculated as 3200 mg/kg and for this study, the
mice showed decreased in locomotion, calmness,
writhing and increased breathing at the higher doses
(3000-5000 mg/kg)."* Reports show that the root
aqueous extracts of T. occidentalis has toxic effects on
Clarias gariepinus fingerlings and the percentage
mortality was concentration dependent.®>*2 The highest
mortality of 100% was recorded in 75 mg/L treated
group when compared to the other groups. The
researchers also reported that there is gap in literature on
the toxicity of root of T. occidentalis on Clarias
gariepinus or other fish species.’®*! The erratic
swimming behaviour, loss of balance and discoloration
observed in the behaviour of the test animal was linked
to possible nervous disorder. From this study, the
conclusion was that aqueous root extract of T.
occidentalis could interfere with the haematological
parameters of Claria gariepinus fingerlings and become
detrimental to survival in nature.*"

The roots of Telfairia occidentalis are not edible, and are
potent human poisons due to the presence of high
alkaloid and saponins contents,?>** and as such the root
extract is used for controlling pest and rodents,?"*! and
as potential antibacterial agent.®® Other studies indicate
that the toxicity of the fruit extract of T. occidentalis, can
cause significant increase in serum concentrations of
cholesterol, triglycerides and total proteins when
administered to rats at 100, 500 and 1000 mg/kg body
doses.B"38*]  The toxic effect suggests that the
hyperproteinaemic, hypertriglyceridaemic,
hypercholesterolaemic, and hyperconjugated
bilirubinaemic effects of the aqueous fruit extract can
render the fruit unsafe for consumption.®*!

The aqueous extract of the root also demonstrated a
potent detrimental action on the mucosa lining of the
stomach.®*"1 The report on a significant reduction in
weight of the animals, loss of appetite and death of some
rats may be linked to the lethal effect of the alkaloids,
saponin and glycoside content of the crude extract of the
root of T. occidentalis.”” Saponins when taken orally are
relatively less toxic as they are only slightly absorbed by
the digestive tract.®! On the other hand, saponins have
haemolytic properties and when injected into the blood
stream it is highly toxic to cold blooded animals
supporting the fact that many saponins are used as fish
poisons.**4>41 Further reports show that the crude

extract of the root of T. occidentalis is hepatotoxic and
require its use with great caution and indicates that the
root may be nephrotoxic when administered
intraperitoneally at doses of 0.38 mg/kg and 0.75 mg/kg
although when administered orally at doses of 0.38
mg/kg and 0.75 mg/kg, the ethanolic extract of the root
may not be as toxic as claimed.2"#7]

Histologically, renal corpuscles, proximal and distal
convoluted tubules are shown to be adversely affected by
the oral and intraperitoneal administration of the crude
extract of root of T.occidentalis on rats.>*! The
morphological sites for the adverse effect of drugs
include, the tubules, interstitium, glomeruli and blood
vessels. The dilation of the tubules and enlarged
glomeruli observed in animals exposed to the crude
extract of the root of T. occidentalis orally and
intraperitoneally may be due to increased tubular
secretion, a mechanism employed to clear harmful toxins
and drugs from the blood.[*** Observation of distortion
and degeneration of glomeruli and total distortion of the
kidney cytoarchitecture in some study may have been
due to the effect of some components of the root of
Telfairia occidentalis like the anthraquinone.®#®!

Anthragquinone is not excreted by the kidney, on
reabsorption stimulates calcium-binding proteins in the
kidney to bind calcium. This therefore deposits calcium
in the renal interstitium causing lithiasis which destroys
the interstitium, blood vessels and nephrons.™**" The
death of rats observed when exposed to anthrogquinone
may be due to renal failure. Studies also reported that
toxins and drugs may cause small but cumulative injury
to the tubules; and may take years to be manifested,
resulting in chronic renal insufficiency. Renal failure is a
manifestation of cumulative effect of injury to the
morphological sites of the kidney and could eventually
lead to death.®? The conclusion from research findings,
show that the crude extract of the root of Telfairia
occidentalis is nephrotoxic, with the effects being more
pronounced in studied animal models, which are
administered intraperitoneally.*

2.1. Reproductive toxicity activity

Evaluation of the effects of oral administration of graded
doses of T. occidentalis leaf extracts at dose (200, 400
and 800 mg/kg/day) on testis of Sprague Dawley rats
showed poor histo-morphometric profiles,™**  low
sperm characteristics and increased evidence of testicular
oxidative stress in the groups of rats treated with 400 and
800 mg/kg/day. The conclusion was that, while the lower
dose of Telfairia occidentalis leaf extract (200
mg/kg/day) was testiculo-protective, the higher doses
(400 and 800 mg/kg/day) demonstrated testiculo-toxicity
in the rat models."® This indicates that the dose of
application of the extract in herbal medicine should be
regulated to reduce any possible reproductive
impairment. Studies on a dose-dependent basis reported
the testiculotoxic effects of T. occidentalis leaf extract in
rats and there was an indication of testicular basement
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membrane  distortions.”®  hemorrhage,  cellular

degeneration, interstitial space exudations and cellular
necrosis when the dose of 100 and 200 mg/kg body
weight of aqueous extract was administered orally to
adult male Wistar rats for 4 weeks. The conclusion from
this study was that T. occidentalis had a reducing effect
on sperm quality, plasma testosterone values and with
the potentials for testicular cell damage in a dose
dependent manner.BX%  Other researchers have
confirmed the roots and leaves of T. occidentalis contain
highly toxic alkaloids and saponins,?®*"! even though
Telfairia occidentalis extract contains tannins which are
classified as antioxidants, at a high dose, and they could
become pro-oxidant leading to an increased in lipid
peroxidation and inducing oxidative stress.*®

2.2. Medicinal Uses of Telfairia Occidentalis

The World Health Organization (WHO) estimates that up
to 80% of world’s population have used or still rely
mainly on traditional medicine and for thousands of
years, medicinal plants have been an important source of
medicine.®?? The role of medicinal plants in disease
prevention and management has been associated with
antioxidant properties of their bioactive metabolites.*
T. occidentalis leaf and seed is of high nutritional value
with the leaves rich in minerals such as iron, potassium,
sodium, phosphorus, calcium and magnesium, and
contain antioxidants such as thiamine, riboflavin,
nicotinamide, ascorbic acid. They contain amino acids
such as alanine, aspartate glycine and leucine.’**
Research has shown that T. occidentalis leaf and seed
extracts can be used for the treatment of convulsion,
atherosclerotic cardiovascular disorders, arthritis, liver
problems, inflammatory, anemia, high blood pressure,
hyperglycemia, dyslipidemia, conditions.*"

The bioactive compounds include flavonoids, a potent
antioxidant compound that scavenges for free radicals
and reducing oxidative stress,®™ tannins, hence it
purgative, anti-asthmatic, antitussives (cough
suppressants) and anti-hay fever effect.****%? Telfairia
occidentalis extracts also contain terpenoids, an
antifeedant with insecticidal activity.[®*4

2.3. Antidiabetic property of Telfairia occidentalis

Diabetes is a metabolic disease with one of the biggest
challenges of public health concern globally and the
fourth leading cause of death in low middle income
countries (LMIC).B*®® Diabetes cause an abnormally
high level of glucose in the blood due to carbohydrate
metabolism which is linked to low blood insulin level or
insensitivity of target organs to insulin.®%¢ The
consequences  of  untreated  diabetes include
neurodegenerative  disease, cardiovascular disease,
blindness (retinopathy), kidney disease, among others.
The current antidiabetic therapies (insulin, sulfonylureas,
biguanides and glinides, DPP4-inhibitors, etc) have been
reported to produce serious adverse effects such as
cataract, neuropathy and nephropathy, hence, the need

for a more effective and relatively safe hypoglycaemic
agents.

Hypoglycaemia property of Telfairia occidentalis leaf
extractwas first reported in mice,™ showing that
aqueous extract of leaves decreased blood glucose level
significantly in streptozotocin-induced diabetic and
glucose-induced  hyperglycaemic  rats.*’%  Other
research has shown that ethanolic leaf extract of T.
occidentalis significantly lowered blood glucose level in
alloxan-induced diabetic rat when compared with the
standard antidiabetic drug, glibenclamide. The
conclusion drawn indicates that the leaves possess
hypoglycemic activity in normoglycemic and alloxan-
induced diabetic rats, and could be a potential source of
antidiabetic plants for diabetics.!"3 "

2.4. Anxiolytic/sedative properties

Studies done to investigate the anxiolytic and sedative
activities of the hydroethanolic leaf extract of Telfairia
occidentalis in mice used the hole-board, elevated plus
maze, open-field, light-dark and social interaction tests
and reported that T. occidentalis at doses of 50 and 100
mg/kg, increased the number of sectional crossings,
duration of head dips, increased number of entries into
open arms, and increased number of central squares.[’?
At a dose of 400 mg/kg, leaf extracts reduced the number
of head dips and sectional crossings, reduced time spent
in open arms and increased time spent in closed arms,
while at doses of 200 and 400 mg/kg, reduced number of
assisted rearing, increased latency of entry into and time
spent in dark box and reduced number of social
interactions.>™  The researchers suggested that T.
occidentalis possess anxiolytic property at doses of 50
and 100 mg/kg, and sedative activity at dose range of
200 and 400 mg/kg.

2.5. Antinociceptive/Analgesic properties

The analgesic and anti-inflammatory properties of the
leave of Telfairia occidentalis have been reported.*>6%
The seeds are known to possess different biological
properties and are wused in traditional African
pharmacopoeia and in Asia to treat many diseases.
Studies has been done on the antinociceptive property of
methanolic seed extract of T. occidentalis in Wistar rats
to demonstrate its ethnomedicinal use." The analgesic
property was illustrated using formalin-induced paw
licking test in the rats at doses 100, 200 and 400 mg/kg
body weight of seed extract. The outcome showed a
significant reduction in formalin-induced paw licking in
both neurogenic and inflammatory phases of formalin-
induced paw licking test in a dose dependent manner and
suggested that seed extract could be used as an analgesic
for treatment of pain.!"
2.6. Hepatoprotective of  Telfairia
occidentalis

Studies on the investigation of the effect of lyophilized
aqueous leaf extracts of T occidentalis on cyanide on (3
mg/kg body weight)-induced toxicity in kidney, liver,

property
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and brain of 3 weeks old albino rats reported that T.
occidentalis improved cyanide toxicity by increase in
average body weight of the rats, reduction of ocular
lesion, and nasal discharge, with a decrease in elevated
levels of ALP and AST.' Morphology evaluation
showed that T. occidentalis caused multifocal
degeneration and necrosis of the liver, with mild
congestion of blood vessels in the kidney and brain
induced by cyanide ingestion in the rat model.™ It was
concluded that, lyophilized aqueous leaf extracts showed
promising potential as a safe antidote for cyanide toxicity
when administered at same time or immediately after
ingestion of sublethal dose of cyanide. It was then
recommended that, extended bioassay guided
fractionation and analytical studies should be conducted
in order to identify the bioactive compound or molecule
in the plant responsible for the observed effects.l**™!
Studies showed that T. occidentalis leaf extracts induced
cadmium chloride-induced hepatic injury by improving
the liver cell architecture, a decrease in hepatocellular
degeneration and necrosis.**?*"! The aqueous extract of
T. occidentalis exhibited hepatoprotection by scavenging
free radicals, reversing and inhibiting oxidative stress
pathways and protecting the structural architecture of the
liver.

2.7. Nephroprotective property.

There are still gaps of information on the safety
potential despite of the highly researched and
documented medicinal uses and pharmacological activity
of Telfairia occidentalis, of aqueous extract in conditions
of renal failure.®™ Research on the aqueous leaf extracts
on gentamycin-induced renal damage.”*®" and that T.
occidentalis leave extract can decreased elevated levels
of creatinine and uric acid levels, indicating that Telfairia
occidentalis extracts could be nephroprotective in renal
impairment.®? Reports also show that methanolic leaf
extracts of T. occidentalis restored disrupted renal
functionality in rats treated with copper intraperitoneally
by decreasing elevated levels of urea and creatinine, and
increasing the decreased concentration of serum
electrolytes, thus suggesting the nephroprotective
activity.*

2.8. Reproductive activity

Reent report shows that a high dose of (800 mg/kg body
weight) of T. occidentalis leaf extracts is testiculotoxic
but less toxic at low doses of (200 mg/kg body
weight),® and testiculoprotective.*® The study on the
reproductive activity of aqueous leaf extracts of T.
occidentalis in adult male Wistar rats also shows an
increased sperm count, sperm viability and sperm
motility.?*®1 Reported increased in spermatozoa in the
lumina of the seminiferous tubules and epididymis has
been documented and improved spermatogenesis with
increased levels of testosterone, linked to increased
levels of luteinizing and follicle stimulating hormones.
The conclusion is that the aqueous leaf extracts of
Telfairia occidentalis show promising pro-fertility
activities.""7°®! Other studies have reported on the

testiculoprotective effects of T. occidentalis seed extract
on sperm morphological characteristics, biochemical
markers and epididymal histo-pathology in adult male
rats exposed with cyclophosphamide, an anti-cancer
chemotherapy bioactive molecule, applied to suppress
the immune system, and reported that the
co-administration of dose 300 mg/kg body weight T.
occidentalis seed extract could give a significant increase
in the total antioxidant capacity level, reversed the
histopathological modifications (vacuolization,
disorganization and the separation of epididymal
epithelium), induced by cyclophosphamide.[52887]
Suggestions indicates that T. occidentalis seed extract
might have promising potential as protective agent
against cyclophosphamide-induced reproductive toxicity.

2.9. Neuroprotective property

The nervous system is very susceptible to oxidative
stress due to limited antioxidant capacity, and has the
potential to consume 20% of the metabolic oxygen, thus
the neurons are not able to synthesize glutathione and
contains more of polyunsaturated fatty acids.®®%!
Investigation of the in-vitro inhibitory effect of some

tropical green leafy vegetables like Telfairia
occidentalis, Amarantus cruentus and Struchium
sparganophora, on the key enzymes like

acetylcholinesterase and butyrylcholinesterase that are
linked to Alzheimers disease and some prooxidant-
(iron sulphate, sodium nitroprusside and quinolinic acid)
have been shown to induce in a dose dependent manner
lipid peroxidation in rats™ brain, and have with indication
that all the vegetables inhibited acetylcholinesterase
(AChE) and butyrylcholinesterase (BChE) activity, and
also the pro-oxidant-induced lipid peroxidation in rat
brain.B7%°® Some of the possible mechanism by which
green leafy vegetables exert their neuroprotective
activities could be associated to the inhibition of
acetylcholinesterase and butyrylcholinesterase activities
and prevention of lipid peroxidation in the brain.[’®%
The assessment of the protective property of T.
occidentalis leaf extracts has been done at doses of 400,
800 and 1600 mg/kg body weight in irradiation-induced
oxidative stress in rat brain.*"! Report also indicates
that T. occidentalis leaf extracts at doses of 400 and 800
mg/kg body weight, enhanced increased levels of MDA
and hydrogen peroxide induced by radiation, and
increased the decreased levels of GSH, SOD, GPx and
GST properties in the rat brain and concluded that T.
occidentalis leaf extracts could reduce radiation-induced
biochemical disorders in brain tissues.'"*® More
assessment of the promising protective potential of
aqueous leaf extracts of T. occidentalis has been
demonstrated against mercuric chloride (HgCl,)-induced
behavioural, biochemical and morphological
modifications in rat brain.®® Telfairia occidentalis leaf
extract can induce the increased MDA levels, catalase
and SOD activities, increased grooming and locomotor
frequencies with an in increased GSH levels.[**
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3.0. Pharmacological and biological activities

3.1. Antioxidant activity

Telfairia occidentalis show a promising antioxidant
property. The aqueous extract contains a high total
phenol, reducing power and free radical scavenging
ability (12.2 %, 1.9 OD700 and 92 %, respectively) than
the ethanolic extract with a total phenol, reducing power
and free radical scavenging ability of 5.5 %, 1.5 OD700
and 25 9%, respectively.®®%1 The free soluble
polyphenols content in the leaf of the plant that are
higher than the bound polyphenols show stronger
antioxidant property as exemplified by their higher
reducing power and free radical scavenging property
than the bound polyphenols.®! T. occidentalis leaf
contained a high vitamin C content, total flavonoids and
phenolic phytochemicals than Psidium guajava stem
bark.[*>?%1 The leaf shows stronger inhibition of free
radicals than Psidium guajava stem bark.'¥ The n-
hexane fraction identified contain the wvery high
flavonoid content and free radical scavenging activity
with respect to that of the commercial antioxidant
BHT.'%67%21 The potential of the leaf of Telfairia
occidentalis to reduce iron (11) to iron (II) has also
reported and the antioxidant potential of T. occidentalis
is associated to the high polyphenols content, especially
with the flavonoids.[*®

3.2. Anticancer property

Cancer is a general term for a large group of diseases
affecting any part of the body. One characteristic feature
of cancer is metastasis.'*? According to WHO, cancer is
a leading cause of death worldwide, accounting for 7.6
million deaths (around 13 % of all deaths) in 2019.217:%3
Deaths from cancer globally are anticipated to continue
to rise to over 13.1 million in 2030.”' Studies show that
Telfairia occidentalis contains bioactive compounds with
anticancer properties and the crude extract of the seed
have shown anticancer activity by a significant inhibition
of oxidative burst activity in whole blood, isolated
polymorphonuclear cells (PMNs) and mononuclear cells
(MNCs).1?272%1 The potency order was rated as hexane
fraction > dichloromethane fraction > ethyl acetate
fraction > butanol fraction > aqueous fraction > crude
extract.®™ The seed of T. occidentalis lowered serum
prostatic acid phosphatase concentrations, increased
testosterone: estradiol ratio, and reduced the mass and
secretory activity of the enlarged prostate, with
confirmation to have a promising potential in controlling
benign prostatic hyperplasia in rats.2**" |t reduced the
mean relative prostate weight, protein content
(mg/tissue) of the rats’ prostates and serum prostatic acid
phosphatase, lowering the induction of BPH in rats,
through increase in the level of serum testosterone while
simultaneously lowering the level of serum estradiol.
The leaves of T. occidentalis contains phenolic
compounds, flavonoids, phytosterols, tannins, saponins,

3.3. Anti-inflammatory and analgesic activity

The leaf of T. occidentalis significantly reduced
Carrageenan-induced oedema in the sub-planar hind paw
with vegetable extracts.® The seed extract showed
significant anti-inflammatory potential on egg albumin
and xylene-induced oedema by a dose-dependent
inhibition of pains in acetic acid-induced writhing,
formalin-induced hind paw licking and thermal induced
pain models. The inhibition of neurogenic and non-
neurogenic pains as well as narcotic pains by the extract
may be linked to the mechanism of action of the
bioactive compounds that is still to be studied.>*]

3.4. Spermatogenic Property

Male fertility potential of Telfairia occidentalis produced
a dose-dependent enhancement of the seminal fluid
analysis and the histology of the testes, showing a near
complete morphological regeneration and increased
spermatogenesis.”® The leaf extract of T. occidentalis
showed a significant rise in sperm motility, sperm
viability and sperm count in rat.®"*®! The seed oil at a
dose range of 400 mg/kg can improved semen
parameters but show no activity on testicular histology,
testosterone and luteninizing hormone level in rat.%"
The essential oil extract increased the level of
testosterone, luteinizing hormone, sperm count, sperm
motility and testicular weight when compared with
alcohol treated rats. T. occidentalis has also shown a
promising prophylactic potential on alcohol induced
testicular damage and improved semen quality in rat
models, and also an increased in serum testosterone and
luteinizing hormone levels.**">%I Telfairia occidentalis
seeds mixed with formulated animal diet demonstrated
some levels of modest lowering of biochemical
castration and an increase in secretory capacity of the
testes in rats, thus supporting its inhibiting activity and
the induction of andropause in rats.[*"®

The spermatogenic activity of T. occidentalis may be
linked to the carbohydrate content which could increase
sperm motility and viability by increasing glucose
metabolism leading to the generation of energy and
pyruvate which is the preferred substrate necessary for
the activity and survival of sperm cells.’® Other
metabolites of the plant such as arginine, vitamin C and
zinc could play a vital role as studies have shown that
nutritional therapies with zinc, vitamin C, vitamin E and
arginine have a promising medicinal potential in the
treatment of male infertility.””® The beneficial effect of
the plant bioactive metabolites on male fertility may be
linked to the effect of antioxidant phytochemicals
identified in the plant as antioxidants such as vitamins A,
C and E, known to have good protective properties on
the testis, (39801001

3.5. Antimalaria activity

chlorophyll and glycosides with strong strong Malaria is an endemic tropical disease affecting more
chemosuppressive potential activity.[* than 40 % of the world’s global population.>**1% |t is
widely distributed in sub-Saharan Africa where over 90
% of cases have been reported, accounting for over 2
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million deaths annually.”*®! The problem of drug
resistance to the plasmodium parasite to chloroquine
which until the discovery of artemisinin has been the
main source of antimalarial drug is responsible for the
significant increase in death from malaria in
Africa."**1% However, resistance to the recommended
artemisinin-based combination therapy has also been
reported in some agro climatic settings of the world, but
most of the antimalarial drugs in use today such as
quinine and artemisinin were either derived directly from
plants or are derivatives of plant bioactive
compounds.?*"1% Therefore, plants are considered to be
a possible alternative and rich source of new chemical
entities for malaria alternative and complementary
treatment option.®® The root of Telfairia occidentalis are
known to express high blood schizonticidal potential
activity both in 4-day early infection test and in well-
established infection with a considerable survival time
when compared to that of standard referenced drug,
chloroquine (5 mg/kg).**®! Furthermore, the leaf
extract possesses antiplasmodial activity both in the 4-
day early infection test and in established infection with
a marked rise in survival time, which, however, was
lower than that reported with the standard drug,
chloroquine (5 mg/kg/day).®® The seed extract has also
demonstrated a promising blood schizontocidal potential
in early and established infections.!*®! The plant showed
very high in vitro synergistic activities in combination
with chloroquine, and also against chloroquine (CQ)-
tolerant Plasmodium. berghei isolates.”"*! These studies
generally, have shown that T.occidentalis plant extracts
have a promising antiplasmodial activities, which may be
exploited for malaria alternative and complimentary
treatment and control of malaria parasites.'*

3.6. Antimicrobial activity

The antibacterial potential of the leaf of Telfairia
occidentalis against selected intestinal pathogens has
been reported using the method of agar diffusion
technique.'! The extract showed an increase in
antibacterial activity on Escherichia. coli, Salmonella
faecalis and Salmonella typhii at minimum inhibitory
concentration (MIC) of 0.5, 5.0 and 500 mg/ml for E.
coli, S. typhi and S. faecalis, respectively.l*”
Furthermore, the ethanolic leaf extract had a higher
inhibitory effect on some of the commonly encountered
Enterobacterioceae in reported in Nigeria, namely
Escherichia coli (4.0 nm), Pseudomonads aeruginosa
(8.0 nm) and Proteus sp (4.0 nm), except for Salmonella
typhii (2.0 nm), with the aqueous extracts showing a
higher inhibition of the mycelial growth. The crude
extract inhibited the growth of 93.1 % of the tested
microorganisms and showed synergistic effects at MIC/2
and MIC/5 with seven of the tested antibiotics on more
than 70 % of the tested bacteria.'***®! The plant extracts
showed a dose-dependent paralysis and death of the
worms, with the aqueous extracts showing higher worm
inhibitory and destructive activities when compared with
the methanol extracts.?

For the toxicity and biochemical activities, it was
reported that the root of T. occidentalis was poisonous
and more toxic,® while the agueous extract of the root
demonstrated a Potent toxic effect on the mucosa lining
of the stomach.®2!% Other researchers have suggested
that the root of Telfairia occidentalis may have
nephrotoxic potential.®®! However, when administered
orally, ethanolic extract of the root may less toxic than as
earlier reported.**?

4.0. Chemical Composition of Telfairia occidentalis
The composition of the different minerals varies with the
age, time of harvest, soil conditions and environmental
condition of the plant.”**®! The anti-nutrient potential of
the young stems and leaves of the plant have been shown
to be higher than that identified in the older leaves and
stems.>*%1% The high content of iron in the young
tender fluted pumpkin leaves supported the basis for
which the leaf extract is used in folk medicine as blood
tonic in the treatment of anemia and applied to
convalescing patients."®® The crude fibre content of
20.17 £ 0.12 % in the leaves of T. occidentalis showed
that the leaves of this plant are potential sources of
dietary fibers. Higher carbohydrate content of 39.64 %
gives an increase in energy value recorded as 290.16
kcal/100g which supports the fact that the plant leaves
could serve as a good source of energy. The leaves are
good sources of K, Cu, Fe and Mn, promising sources of
Mg and Zn which are necessary in human and animal
nutrition.® Total amino acid in T. occidentalis was
455.3 mg/g with a total essential amino acid of 256.1
mg/g or 56.3 %, showing that the plant proteins are high
in essential amino acids.®™ The proximate analysis of
leaf and stem has been summarized in table 1.
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Table 1: Leaf and stem proximate chemical analysis of Telfairia occidentalis.*1%%1%
Elements Analysis quantity (%)
crude protein 21.31
Cabohydrate 39.64
Total amino acid 455.3 mg/g
Total essential amino 256.1 mg/g or 56.3%
crude fibre 20.17 £0.12
leaf extract ether extract 5.50
Ash 10.92,
nitrogen free extracts 55.56
Ca 0.40
P 0.15
K 3.41
N 0.43
Mg 0.02
Na 0.67),

metabolizable energy

3121.00 kcal/kg)

gross energy

4420.00 kcal/kg

Zn 7.50 mg/100g
Fe 18.5 mg/100g)
Mn 1.18 mg/100g
Phytate (510.51 mg/100g
Tannin (0.184 mg/100g)
Oxalate 0.0034 mg/100g)
Vitamin E 5.07 mg/100ml
Vitamin C 40 mg/100ml

4.1. Seed proximate analysis

The seed moisture content has been estimated to be
around 6.30%, with the presence of sucrose, glucose,
fructose, and about sixteen amino acids.”**®! The
moisture content analysis of (6.30 %), ash (3.44 %),
carbohydrate-Starch-(16.5- (62.5), crude protein (16.0
%) has been documented. Other bioactive molecules
reported are glucose, fructose, sucrose and sixteen amino
acids with glutamic acid (16.4 g/100g) being the highest,
with lysine (2.6 g/100g) being the lowest.’*! The
chemical compositions of phospholipids, glyco-lipids
and neutral lipids were recorded as follows: phosphatidyl
ethanolamine (6.5 %), phosphatidyl inositol (4.4 %),
phospholipids (58.0%), phosphatidyl choline (26.2 %),
phosphatidy! serine (5.3 %), phosphatidylglycerine (1.6
%), glycolipids (26.0 %), monogalactosyldiglyceride
(11.7 %), digalactosyldiglyceride (8.2 %), Steryl
glycoside (3.6 %), cerebroside (0.8 %), lysophosphatidyl
choline (14.0 %), unidentified (0.5 %), unidentified (0.8
%), unidentified (0.4 %), neutral lipids (16.0 %),
triglycerides (5.6 %), diglycerides (3.8 %), sterylesters
(2.5 %), Free sterols (1.1 %) and monoglycerides (3.0
9%).551% The oleic acid was identified as the main fatty
acid, with about 36 % of the total fraction of fatty acid.

The seed proximate analysis has also been summarized
in table 2, giving the main elements and quantity
analysis.
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Table 2: of Seed proximate composition analysis.™*"?!

Elements Analysis quantity (%)
Moisture content 6.30 %
Ash 3.44 %,
Carbohydrate-Starch 16.5- 62.5%
Crude protein 16.0 %
Lysine 2.6 g/100g
Compositions of phospholipids, glyco-lipids and neutral lipids
Phospholipids 58.0%,
phosphatidyl ethanolamine 6.5%
phosphatidy! inositol 4.4%
phosphatidyl choline 26.2 %%,
phosphatidyl serine 5.3 %,
lysophosphatidyl choline 14.0%
phosphatidylglycerine 1.6 %
glycolipids 26.0 %,
monogalactosyldiglyceride 11.7%
digalactosyldiglyceride 8.2 %,
Steryl glycoside 3.6 %
cerebroside 0.8 %,
unidentified 0.5 %,
unidentified 0.8 %
unidentified 0.4 %,
neutral lipids 16.0 %,
triglycerides 5.6 %
diglycerides 3.8%
Free sterols 1.1%
monoglycerides 3.0%
Oleic acid 36 %

4.2. Nutritional content

The essential oil from seeds of T occidentalis is high in
oil (30%), and shoots contain high potassium and iron
contents, while the seeds alone contains 27% crude
proteins and 53% fats. The leaves contain a high
composition of antioxidants and hepatoprotective and
antimicrobial properties.®**% The young shoots and
leaves of the female plant are the main ingredients of
popular egusi soup. The large dark-red seed is rich in fat
and proteinand generally eaten whole, ground into
powder for a kind of soup, or made into a fermented
porridge or mixed in bitter leaf soup called ndole or other
leafy vegetable.™ High levels of vitamins A and C have
been documented to be present in seed and the high
content of unsaturated fatty acids in the seed contributes
to its high nutritive property.?**"*%! The younger seeds
are nutritionally popular as food since they contain fewer
anti-nutrients and have sweeter taste than the mature
seeds.™ The amino acids, content indicates that glutamic
acid is high in value (13.65 mg) followed by aspartic
acid (10.78 mg) and leucine (10.26 mg) respectively.
Methionine are shown to be the lowest (1.12 mg).M%
Other nutritional parameters recorded are as follows:
weight per milliliter (1.755), specific gravity (0.7227),
refractive index, acid value (3.65), iodine value (7.12),
saponification value (12.2), ester value (8.55), viscosity
(0'0035),[19,57,106]

4.3. Root Composition

Composition of fluted pumpkin also varies with the age
of the plant. The highest mineral elements in older roots
have been found to be potassium, calcium, magnesium
and sodium. Generally, the highest concentrations of all
the anti-nutrients (almost 100-fold for oxalates) have
been reported in the root.'*'%! Oxalate content are very
high in both young (1083 mg/100g) and old roots (2600
mg/100g).? Little information is available on the pod
and pulp chemical composition. However, the pod and
pulp composition indicate that they may contain the
following: moisture (91.3 and 92.8), crude protein (1.4
and 1.3), crude fibre (0.85 and 0.46), ether extract (0.50
and 0.30), ash (0.40 and 0.30), and nitrogen free extract
(5.60 and 4.84), respectively.*#°"]

4.4. Phytochemical constituents of Telfairia
occidentalis

The reported presence of tannins, reducing sugars,
glycosides, saponins and sterol and triterperoids in the
root, and only tannins, flavonoids, alkaloids, saponins,
steroids, anthraquinones, and reducing sugars are found
in the stem and leaves.*#'% The long chain n-3-
unsaturated fatty acid have been isolated from the leaf
using an arginated silica gel column (8 cm, 0.5 mm
diameter) eluted with n-hexane.'®! Palmitoleic acid
(16.62 %) and elaidic acid (0.85 %) are the most
identified omega 9 fatty acid present in the leaf.>*!%
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GC-MS analysis of hexane and dichloromethane
fractions of the seed have indicated that the seed
contained compounds such as pentadecanoic acid,
hexadecanoic acid; hexadecanoic acid, methyl ester;
aphellandrene;  a-campholene  aldehyde;terpinen4-ol
Octadecadienoic acid (2)-, 2, 3-dihydroxypropyl ester,
16- octadecenoic acid methyl ester; 9, 12-
octadecadienoyl chloride (Z,Z); 9-; Octadecanoic acid ;
hexadecanoic acid, 2,3-bis[(trimethylsilyl)oxy] propyl
ester in the hexane fraction and 2,4-heptadien-6-
ynal,(E,E); benzoic acid ; dodecanoic acid ; linoleic acid
ethyl ester ; trans-p-ocimene; borneol ; stigmastan-3- ol,
in the dichloremethane fraction.[* 75110

Ethnobotanical databases show that some of the
bioactive compounds isolated from the seeds have the
following biological properties: palmitoleic acid (5-alpha
reductase inhibitor); benzoic acid (allergenic, anesthetic,
antibacterial, antipyretic, antiseptic, choleretic); Linoleic-
acid (5-AlphaReductase-Inhibitor, antialopecic,

Antiarteriosclerotic, Aelaidic acid (antiinflammatory and
antileukotriene-D4).  Pentanoic  acid  (antioxidant
property); ntiarthritic, Anticoronary, Antifibrinolytic,
Antihistaminic, Antiinflammatory, Antileukotriene-D4,
Hypocholesterolemic, Immunomodulator). Terpinen-4-ol
(Antiacetylcholinesterase, Antiallergic, Antiasthmatic,
Antibacterial, Antioxidant, Antiseptic, Antispasmodic;
Antimenorrhagic, Antiprostatitic, Cancer-Preventive,
Carcinogenic, Comedolytic, Hepatoprotective,
Antitussive,  Antiulcer,  Bacteriostatic,  Diuretic,
Fungicide, Herbicide, Herbicide); Borneol (Analgesic,
Antiacetylcholine, Antibacterial, Antibronchitic,
Antiescherichic, Antifeedant, Antiinflammatory,
Antiotitic, Antipyretic, CNS-Stimulant,
Hepatoprotective, Myorelaxant, Nematicide, Sedative,
Tranquilizer) Antispasmodic, Antistaphylococcic, Anti-
yeast, 11473851 The categorization of the pharmacological
properties of T. occidentalis has been summarized in
table 3.

Table 3: Categorization of the pharmacological properties of Telfairia occidentalis based on studies retained.

No Category of . - Therapeutic Disease area/Biologicalcondition References
Pharmacological activity
1 | Hypercholesterolemic Hyperlipidemia
2 | Andidiabetic Hyperlipidemia Type 2 diabetic 141,671
g | Free radical scavengingand | oo 1agical and Reactive oxygen species induced tissue damage [4.15,103]
antioxidant
5 | Antiplasmodial Malaria 17, %3]
6 | Antimicrobial Diseasg ca_lused _by certain bacterial in_fections (Salmonella typhi, 49, 83]
Escherichia coli, Pseudomonas aeruginosa and Proteus spp
Oligospermia, reduced sperm motility and testicular antioxidant
7 | Profertility activity,alcohol-inducedtesticular damage, low sperm quality and (3. 5]
imbalance in gonadotropic hormones
8 | Hepatoprotective Liver damage 15, 1021
Antianemic and
9 | haematological Anemia and hematological anomalies [5. 66. 701
improvement
10 | Anticancer Tumorogenesis (Malignant and benign) 12,37, 59]
11 | Anticonvulsant Convulsion 120, 33, 89]
12 | Anxioloytic and sedative Anxiety and depression 1]
13 | Renal protection Kidney damage 102 117]
14 | Antinociceptive and Pain and inflammation (11, 26, 44]
antiinflammatory

4.5. Pest and pathogen problems of the biodiversity
and conservation of Telfairia occidentalis

A major concern of buyers and sellers of fluted pumpkin
as an economic crop is the constraints of pod rot
infection. Infection occurs at post-harvest, during
transportation, although cases have been reported on
crops before harvest. The infection starts as a small
lesion that creates an avenue for pathogens to penetrate
the fruit.” ! The lesion develops and generally appear
brown in colour, which is an indication of infection
by Rhizoctonia. stolonifer or Erwinia sp. In some cases,
the infected area may also appear black (indicating the
presence of Aspergillis niger) or grey (Botrytis.
theobromae).*? “I Other symptoms linked with the

presence of these pathogens include softening of the pod
tissue that gives a pungent odour, or watery fluid in the
fruit. Pod rot incidence and severity can be reduced and
controlled by avoiding damage to the fruit during harvest
and transport.

5. 0. Discovery and Development Of Improve
Traditional Medicine From Telfairia Occidentalis

Natural products since the ancient times have always
been a great source for new medicines. Although
products from natural sources may not be necessary
active bioactive molecules in their final form, many
commercial new chemical entities have their origins
from plant natural products. It is estimated that at least
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25% of new drugs are derived, either directly or
indirectly, from medicinal plants, such as Artemisinin,
paclitaxel, vincristine, to name a few.® Drug discovery
involves the identification of new chemical entities
(NCEs) of potential therapeutic potential, that may be
obtained through isolation from natural sources, through
chemical synthesis or a combination of both."®!

According to WHO, ! traditional medicine is considered
as any finished, labelled medicinal product that contains
as its active ingredient(s) aerial or underground parts of
plants, or other plant materials, or combinations thereof,
be it in the form of crude state or as plant preparations.®!
Plant material includes juices, gums, fatty oils, essential
oils and any other substances of this nature. Traditional
medicines may contain conventional excipients in
addition to the plant-based active molecules. In other
conditions, they may also contain, natural organic or

inorganic ingredients which are not plant based. Four
categories of traditional medicines have been developed
based on their mode of preparation, the indication, and
extent of the development of the traditional medicine
relative to the traditional remedy used.“® This
classification has been developed by WHO in
collaboration with the African Organization for
Intellectual property (OAPI). The OAPI nations have
developed these categories to aid in registration and
homologation of traditional medicines in the subregions.

In order to support and promote research in traditional
medicine (TM), WHO in collaboration with organization
OAPI has elaborated strategies recommendation for the
verification and validation of improved traditional
medicine. Traditional medicine is categorized into four
standard groups as indicated in figure 2 and the
regulatory requirements summarized in table 4.

Improved Traditional Medicines

CATEGORY 1 Category 2 Category3
. Ethnopfv@macalo&y evidence
Ethnobotanic evidence *  Ethno pharmacology evidence + |dentified plant metaholites
Extemporan QuS *  Extract POE/POT +  POE/POT
o4 .prf‘f,a'f"'oniu\ * Formulation + Formylation (GMP)
TG |
K m
™

el

l
! Cate ory4

Active ingredient
*  Purified molecules
* Structure/drug target
* Clinical Trials
Pr FOKUNANG Charles
Faculté des Médecine et
des Sciences Biomédicales
Uyl

Categorization of
Improved traditional
medicine  in OAPI
Countries.

Figure 2: Classification of Improved traditional medicine by OAPI/WHO guidelines.™
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Table 4: Categories and regulatory requirement of improved traditional medicine (ITM), Phytomedicines.*!

Plant Category Preparation Data Marketing authorization
Extemporaneous preparation using
traditional methods of preparation
Safety/Quality and E_fflcacy are ) None required.
1 guarante_ed by experience over three No data Traditional practitioner is
generations of use. authorized
Raw materials are identified by the
traditional doctor (fresh/dry).
Short duration of storage
Its safety and efficacy are guaranteed
by ethno medical evidence and the long
experience of use or by clinical trials
evidence Toxicology .
2 The active ingredient is from extra-dry | Clinical data MA_based on pharmaceutical
. - quality, efficacy and safety.
raw materials. (unspecified)
The primary functional groups of raw
materials is known.
Stability studies shelf-life.
Active ingredient is from a Pharmaceutical
. Pharmacology
standardized extract. Toxicology (acute
Its efficacy and safety should be MA authorization on quality, safety
3 g . and subacute) .
demonstrated by preclinical and clinical . and efficacy
studies conducted through standard Ph_a r_macodynamlc
protocols Clinical trials Phases
' 1&I1
Active ingredient is purified molecules. | Pharmaceutical
Its efficacy and safety_should be N Safe_ty pharmacology Drug regulation in this category as
4 dem_onstrated by preclinical and clinical | Toxicology _ expected for conventional
studies conducted through standard Drug metabolism/PK. S
- . medications
protocols. Clinical trials Phases
Good Manufacturing Practices 1,100, 11
5.1. Phytomedicine preformulation and formulation
development of Tefairia occidentalis
Phytomedicine reformulation and  formulation
development is defined as the phase of drug discovery
and development research whereby scientist characterize
physical and chemical properties of new chemical
entities in order to develop safe, effective, and stable
dosage form in compliance to the route of
administration, 211
Preformulation gives direction for development of
formulation in choice of dosage form, excipients,
composition, physical structure, helps in the adjustment
of pharmacokinetics and biopharmaceutical properties.
Support for process development of drug substance
(yield, filtration), and produce necessary and useful data
for development of analytical methods. The
preformulation and formulation development process for
phytomedicine/improved  traditional = medicine for
Telfairia occidentalis from the reception of plant
material to pharmaceutical forms can be summarized in
figure 3
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Receive new drug
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A4
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Determine physical »
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A

If poor bioavailability test results due to

Macroscopic and

Microscopic examination

polymorphs,
solvates and hydrates

| If satisfactory
active form for Check lot to lot
bioavailability testing uniformity
¥

| [y

| l

Check API stability

Determine their solubili

ty, partition co-efficient, normal and
pKa, dissolution rate. exaggerated
condition.

Stability testing at

with excipients
¥

Prepare worksheet and final
preformulation report and issue
to product development dept.

Figure 3: Preformulation development process for phytomedicine/improved traditional medicine.”"!

Drugs are commonly given in solution in cough/cold
remedies and in medication for the young and elderly. In
most cases absorption from an oral solution is rapid and
complete, compared with administration in any other oral
dosage form,® The rate limiting step is often the rate of
gastric emptying. In theory a capsule dosage form should
be quite efficient. The hard gelatin shell should disrupt
rapidly and allow the contents to be mixed with the
gastrointestinal tract contents.”® The capsule contents
should not be subjected to high compression forces
which would tend to reduce the effective surface area,
thus a capsule should perform better than a tablet. This is
not always the case if a drug is hydrophobic a dispersing
agent should be added to the capsule formulation. These
diluents will work to disperse the powder, minimize
aggregation and maximize the surface area of the
pOWder.[45’47’84]

6. 0. CONCLUSION
The medicinal potential of the leaf and seed essential oil
of Telfairia occidentalis has been well documented. The

plant has been shown to possess important
antiinflammatory, anxiolytic, haematological,
antiplasmodial antioxidant, antidiabetic,
hepatoprotective,  antimicrobial, testiculoprotective,

anticancer, and sedative properties. Most of the activities
validates the medicinal claims of tradi-practitioners,
although clinical trials studies, using human subject, still
requires future research. Many researchers have also
attributed some of the medicinal potential of the plant to
the high level of antioxidant components and
phytochemicals. However, the presence of other
phytochemicals such as saponins may also play valuable

roles in the activities of the plant. As researchers
continue to focus their investigation on this plant, it is
expected that more of the medicinal properties of the
plant will be elucidated. However, not much has been
done on the chemistry of the plant, especially the leaf.
Therefore, researchers need to focus their investigation
on the isolation and identification of bioactive
components of the plant. It is worth noting that the
identity of the components that are responsible for each
of the identified medicinal properties of the plant needs
to be elucidated and linked to structure activity
relationship of the compounds. This may provide a “lead
“to the discovery of novel drugs from the plants. The
biosafety, biodiversity and conservation of the plant is
very important for any sustainable crop production. The
safety, efficacious preclinical studies done so far on
Telfiaria occidentalis in vitro and in vivo, in animal
models coupled with toxicity studies prospects for
galenic formulation and quality testing for the
development of an improved traditional medicine from
this plant of great pharmaceutical potential.
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