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Recently, significant attention has been paid to the biologically active substances in plants that aid in preventing,
treating or delaying diseases brought on by inflammatory and oxidative processes. There is scientific evidence to
support the use of plant extracts in traditional medicines to treat bacterial, protozoal, and helminthic illnesses.
From the leaf of Vernonia amygdalina also, phytochemicals have been identified and extracted, including alka-
loids, tannins, steroids, cyanogenic glycosides, flavonoids, phenolic acids, lignans, xanthones, anthraquinones,

oxalate and saponins. This article provides a comprehensive overview of the bioactive components of bitter leaf
and how they contribute to its medicinal properties. Its health benefits; including its ability to lower cholesterol
levels, it’s anticancer and antioxidant properties as well it’s potential as a natural remedy for diabetes are also
discussed. Conclusively, the article underscores the significance of drinking bitter leaf juice and the effects it has

on health and wellness.

1. Introduction

The varieties of medicinal plants found worldwide particularly those
that exhibit a wide range of health remedying properties have caught the
interest of researchers (Farombi & Owoeye, 2011). Bioactive com-
pounds contained in these plants account for the distinct physiological
activities they effect on the human health that make them an interest to
these researchers (Ugbogu et al., 2021). Moreover, it is estimated that
more than 80 % of people use herbal products either as dietary sup-
plements (Hassan et al., 2021), alternative medicines or as nutraceut-
icals (Thakkar et al., 2020).This is primarily because the bioactive
constituents of these plants account for antioxidant, antibacterial,
antidiabetic, antihemlmintic, anticancer, antiasthma, antiparasitic and
etcetera effects which they exhibit (Tungmunnithum et al., 2018). In the
tropical regions of Africa, one such existing medicinal plant is Vernonia
amygdalina; a perennial shrub commonly known as bitter leaf plant due

to the bitter taste of its leaves. The plant originates from the Asteraceae
(compositae) family and usually presents as a shrub of about 2.5-3 m
height (Achuba, 2018). Some few cases though have reported tall V.
amygdalina trees of 7 m (Farombi & Owoeye, 2011). V. amygdalina has
a rough bark with dense black straits, it comprise of green colored
elliptic leaves that have a characteristic odor and bitter taste (Akpog-
helie et al., 2022). V. amygdalina goes by other African names as well for
example; ewuro (Yoruba), etidot (Efik), ityuna (Tiv), Congo Bololo (D.
R. Congo), oriwo (Edo), onugbu (Igbo), grawa (Ambharic), shuwaka or
chusar-doki (Hausa), Awonwono (Akan), mululuza (Luganda), olusia
(Luo) and labwori .The V. amygdalina leaf itself which happens to be the
subject of our review has been proven to contain significant quantities of
lipids (Adaramoye, 2008), carbohydrates, proteins having high essential
amino acid scores (Edo et al., 2022), fiber, iron, phosphorous, copper,
calcium, potassium, cobalt and manganese, appreciable amounts of
biologically active compounds like ascorbic acid, saponins, alkaloids,
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steroids terpenes, flavonoids, coumarins, lignans, phenolic acids, edo-
tides, xanthones, anthraquinone, sesquiterpenes and caroteinoids
(Erhonyota et al., 2022). Extracts from bitter leaf can be used as tonics to
treat a variety of ailments and maladies, including emesis, nausea,
diabetes, anorexia, diarrhea, dysentery and other gastrointestinal tract
issues (Adebukola Adeyanju et al., 2022) which explains why many
herbalists and indigenous doctors in Africa recommend that their pa-
tients take the aqueous preparations of these leaves against certain
health maladies (Usai et al., 2022). Studies have also revealed that some
compounds found in bitter leaves like vernodalin and vernonioside, can
inhibit the activity of inflammatory enzymes like COX-1 and COX-2 and
also suppress the production of pro-inflammatory cytokines like IL-1f,
TNF-a and IL-6 (Farombi & Owoeye, 2011), thus leading to a reduction
in pain and inflammation and by that, positing bitter leaf as a potential
treatment for varieties of inflammatory conditions like arthritis, asthma
etcetera (Sweis & Cressey, 2018). In addition to anti-inflammatory
properties, bitter leaf extracts have also been found to possess antioxi-
dant properties (Iruoghene Edo, 2022). The antioxidants present in
bitter leaf are able to neutralize harmful free radicals which usually
contribute to tissue damage (Edo et al., 2023). Furthermore, the organic
extracts from bitter leaf have also been demonstrated to exhibit cyto-
toxic effects on human nasopharyngeal cancer cells (Hussain et al.,
2022). This makes them a potential treatment for conditions like cancer,
diabetes and liver diseases (Singh Makhaik et al., 2021). The antimi-
crobial properties of the extracts of this leaf also give it a place for use as
treatment against a wide range of infections seeing that the extracts was
once reported to demonstrate inhibitory actions on bacteria, fungi and
viral microorganisms (Ugbogu et al., 2021). Little wonder then that
Chimpanzees in the wild are seen to consume these leaves when they
have parasite infections (McLennan et al., 2017). Bitter leaf is also
known to have benefits on the reproductive health as studies have re-
ported it to both increase sperm count and improve its quality in men
(Trendafilova et al., 2020).Bitter leaf is likewise believed to have ben-
efits for women’s reproductive health as it helps to regulate menstrual
cycles and ease symptoms of premenstrual syndrome (Owheruo et al.,
2023). A long history of culinary and traditional uses has been linked to
bitter leaf; take the country Nigeria for instance where the leaves are
used as a green vegetable in the popularly known bitter-leaf soup. In
preparing this soup, bitter leaves harvested from plant are macerated in
cold water or are boiled to bring the bitterness to a tolerable level; other
seasonings are then added to complete the soup (Alara et al., 2019).
Bitter leaf can also be used traditionally as an appetizer and the aqueous
extracts as digestive tonics (Ugbogu et al., 2021). The leaves have also
been seen to be effective against fevers so much so that they are used as a
substitute for quinine. Furthermore, bitter leaves in some parts of
Nigeria (northern parts) are added to horse feed to serve for fattening
and strengthening of the animals (Farombi & Owoeye, 2011). In folk
medicine also, the young leaves serve against hermitic infections, as
purgatives, expectorants and as a fertility inducer in unfertile women.
(Olusola-Makinde et al., 2021). Nowadays, the availability of bitter
leaves in supplement forms makes it easy for people to incorporate it in
their daily diets. However, it is important to consult with a healthcare
professional before using bitter leaves as a treatment for any health
condition (Sofowora et al., 2013). This review aims to provide a
comprehensive overview of the bioactive components of the said leaf,
discuss its biological activities and the benefits that can be derived from
drinking its juice.

2. Methodology

The scientific papers for this review were retrieved from Science
direct (https://www.sciencedirect.com), Goggle Scholar (https://scho
lar.google.com/), research gate (https://www.researchgate.net) and
PubMed (https://pubmed.ncbi.nlm.nih.gov/) databases. The keywords
used were both medical headings and free text “bioactive compounds in
bitter leaf’, “Anticancer activities associated with bitter leaf”,
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“composition of bitter leaf”, “benefits of drinking bitter leaf juice”,
“traditional uses of bitter leaves”, “tannins” “classes of saponins”,
“subgroups of flavonoids” “terpenoids found in bitter leaf” “antioxidant
activity of bitter leaf” “antidiabetic properties of bitter leaf” “can bitter
leaf induce weight loss™ “cholesterol lowering properties of bitter leaf” «
how does bitter leaf improve digestion”

3. Composition of bitter leaf

The distribution of biologically active compounds in bitter leaf has
not been fully established but in general, bitter leaves are rich in nu-
trients like proteins (up to 20 %), lipids (4.7 %), iodine (35.8 mcg),
copper (6-10 mg/100 g), iron (5.14 %), vitamin A and E, thiamine and
also a good amount of reducing sugars are present in the leaves. Phy-
tochemicals like saponins, coumarins, flavonoids, lignans, alkaloids,
xanthones are also present in the leaf, stem and roots of Vernonia
amygdalina. (Egharevba, 2014). Fig. 1(a) shows a pictorial representa-
tion of V. amygdalina plant and (b) shows the washed bitter leaves. The
nutritional and phytochemical components of the plant are also shown
in Tables 1 and 2, respectively.

3.1. Bioactive components of bitter leaf

3.1.1. Terpenoids

Terpenoids are a large class of organic compounds which have un-
saturated molecules that are made up of linked isoprene units. They
include terpenes, ses quiterpenes and diterpene (Masyita et al., 2022).
Experimental proofs from many bioassays agree that terpenoids have
therapeutic potentials against diseases caused by protozoa such diseases
as leishmaniasis, malaria and trypanosomiasis (Ugbogu et al., 2021).
Other reports indicate that the mechanisms by which terpenoids exhibit
these antiparasitic activities. They are; (1) through interfering with
mitochondrial respiration, (2) interacting with various significant pro-
teins in the parasites and (3) disrupting the architecture of the parasite
cell membrane (Egharevba, 2014). The terpenoids; sesquiterpene lac-
tones (vernolide, vernolepin, vernodalinol, hydroxyvernolide, vernolic,
vernodalin, vernomenin, vernomydin) are thought to be connected with
bitter leaf’s ability to regulate blood glucose (Owheruo et al., 2023).

3.1.2. Tannins

Tannins (sometimes called tannic acid) are sophisticated chemicals
generated from phenolic acids. They are a group of astringent poly-
phenolic biomolecules that precipitate proteins as well as a variety of
other organic substances such as amino acids and alkaloids, when bond
to them (Edo et al., 2023). The term "tannins" itself is generally used to
refer to any big polyphenol substance that has enough hydroxyls and
other appropriate groups to form robust complexes with macromole-
cules (Edo, 2022a). Tannins are present in a wide variety of plant species
from all climatic zones and geographical regions (Kumar et al., 2017).
Like many other polyphenols, tannins function as antioxidants, assisting
in preventing and or repairing cellular damage brought about by the
attack of free radicals (Rudrapal et al., 2022). Tannins are divided into
two groups: hydrolyzable tannins and condensed tannins. Hydrolyzable
tannins are the type that can be hydrolyzed by an acid or an enzyme to
yield ester-like compounds which are polymers of ellagic and garlic

Fig. 1. (a) Bitter leaf plant (b) washed bitter leaves.
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Table 1

Nutritional composition of Bitter leaf.
Carbohydrate (mg/ Protein Vitamins (mg/100 Minerals
100 g) 2)
Sucrose 13.20 Hydrolysate Riboflavin 3.10 Potassium -

Glucose 7.20

Casein 96.99

Ascorbic acid 20.4

Magnesium 88.1

Fructose 6.0 Cysteine Nicotinamide Sodium 8.5
1.84 0.41-1.65
Galactose 6.56 Glycine 4.63 Thiamine 100-170 Calcium 67.27
Lactose 2.61 Carotenoids 30 Zinc 8.05
Maltose 7.24 Vitamin E 106.20 Iron 5.0
Arabinose 9.25 Vitamin A 30.90 Iodine (ug/100 g)
35.82

Table 2

Phytochemical composition of V. amygdalina in roots, stems and leaves.
Compound Root Stem Leaf
Steroid 1.9 - 0.38
Oxalate 3.5 1.8 0.62-5.38
Tannin 22.10 6.0 9.62
Flavonoid 0.5 1.0 4.89
Saponin 28.5 13.21 1.425
Cyanogenic glycoside 1.40 1.28 1.11
Phenol 2.34 6.87 3.24
Anthraquinone 2.0 0.8 0.14
Alkaloids 6.9 7.0 2.2
Polyphenols 15.0 11.0 9.76

Total phenolics 42.63 25.0 156.4

acids (Lisak Jakopovic et al., 2022). Anti-angiogenic, anti-cancer, anti-
oxidant, anti-ulcerative and anti-inflammatory properties are exhibited
by hydrolysable tannins (Jikah & Edo, 2023). Condensed tannins on the
other hand are derived from catechins and flavan-3,4-diols and are
usually resistant to hydrolysis. They compounds instead, re-decompose
into phlobaphenes upon treatment with acids or enzymes (Edo et al.,
2023). In this group of tannins also, the nuclei are held in place by ether
or carbon-carbon linkages. Animals have been benefited by condensed
tannins through improved fertility, increased milk and wool production.
Cinchona bark, male fern, areca seeds, tea leaves, wild cherry bark,
behera fruit, Amla, and other plants contain condensed tannins (Edo
et al., 2022). Tannin molecules have demonstrated ability to decrease
the mutagenic activity of some mutagens (Ademiluyi et al., 2023).
Oxygen-free radicals are created by some carcinogens or mutagens by
means of which they interact with cellular macromolecules therefore,
the anticarcinogenic and antimutagenic properties of tannins may be
traceable to their antioxidative potential against these oxygen-free
radicals. This activity is important in protecting the cells from oxida-
tive damage and lipid peroxidation (Edo et al., 2023). Tannins were also
reported to inhibit the generation of superoxide radicals and their
related compounds and in like manner, inhibit the growth and devel-
opment of yeasts, fungi, bacteria and viruses thus attesting to their
antimicrobial capacities (Edo, 2022b). Tannic acid was at another
instance also discovered to have inhibitory actions against food-borne
bacteria, off-flavor-producing microorganisms and aquatic bacteria
(Ademiluyi et al., 2023). This antimicrobial property can be employed in
food processing to lengthen the shelf-life of certain foods, like catfish
fillets (Achuba, 2018). Hastening the clotting of blood, decreasing serum
levels of lipids, reduction of blood pressure, modulation of
immune-response have all been reported about tannins although the
type and the dosage of tannin given are vital for these effects (Sofowora
et al., 2013).

3.1.3. Saponins
Saponins are naturally occurring substances that are found in large
quantities throughout cells of leguminous plants. In plants, their anti-
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fungal, anti bacteria, anti-parasitic effects make them suitable for the
defense needs of the plant, defending against infections and microbial
attack. These complex and diverse collection of chemicals get their name
from their capacity to create stable, soap-like foams and emulsions in
aqueous medium. Their amphipathic structure, which includes a hy-
drophobic aglycone backbone and a hydrophilic glycan component,
makes this possible (Ashour et al., 2019). As versatile glycosidic com-
pounds possessing several biological properties (anti- hyperglycemic,
anti-inflammatory, hypocolesterolemic anti-oxidant and anti-tumor
properties), saponins have been employed for different applications in
the pharmaceutical sector (one such application is the use of saponins by
this industry as an initiative precursor for the semi-synthesis of steroidal
drugs) (Semerdjieva & Zheljazkov, 2019). Furthermore, the dioscore-
sides contained in saponins make their use in the treatment and pre-
vention of cerebrovascular and cardio diseases appropriate (Larayetan
et al.,, 2019). Other saponin compounds like dioscin, gracillin and
pseudo-protodioscin are used as anti- rheumatic treatment (Kunnu-
makkara et al., 2023).

3.1.4. Alkaloids

An alkaloid is a cyclic organic compound containing nitrogen in a
negative oxidation state. Alkaloids have a wide range of physiological
effects, including antibacterial, antimitotic, antiinflammaty, analgesic,
local anesthetic, hypnotic, psychotropic, and anticancer activities (Jan
etal., 2021). Alkaloids (morphine, quinine, ephedrine e.t.c) are useful in
dietary supplements and medications. They are also a crucial component
of organic synthesis (Dey et al., 2020). 20 alkaloids were found in bitter
leaves according to Abay and his team’s investigations. The range was
from 0.03 % to 34.00 %. Therefore they suggested that if taken in suf-
ficient quantities, bitter leaves may be highly beneficial in the treatment
of illnesses that affect both humans and animals.

3.1.5. Flavonoids

Flavonoids are a class of naturally occurring molecules with varying
phenolic structures (Samje et al., 2014). Dietary flavonoid compounds
can be found in fruits, vegetables, grains, bark, roots, stems, flowers, tea,
and wine. The bitter leaf plant has been observed to produce flavonoids,
in response to microbial infection (Samje et al., 2014). But in addition to
being relevant to the plant, the flavonoids are significant for human
health owing to their powerful pharmacological effects, (Mainka et al.,
2021) they have a variety of beneficial biochemical and antioxidant
properties against a number of illnesses, including cancer, Alzheimer’s
disease (AD), atherosclerosis, etcetera (Semerdjieva & Zheljazkov,
2019). Other evidences exists which suggest that flavonoids have free
radical scavenging, coronary heart disease prevention, hep-
atoprotective, anti-inflammatory properties and antiviral properties
(Nwaoguikpe, 2010). Luteoin 7-0-glucoronoside is an example of a
flavonoid in bitter leaf.

Flavonoids have various subgroups that can be distinguished from
each other based on their structural characteristics (Edo et al., 2023).
These subgroups include chalcones, flavones, flavonols, isoflavones and
flavanones. Table 3 shows some health benefits of flavonoids contained
in bitter leaf.

4. Biological properties of bitter leaf
4.1. Antioxidant activity

Free radical-scavenging abilities of medicinal plants have been
employed in order to moderate the actions of electron-deficient mole-
cules like free radicals in the body. Free radicals otherwise known as
reactive oxygen species like the hydroxyl (OH) radical, superoxide (O3),
nitric oxide (NO), nitrogen dioxide (NOs), and hydrogen peroxide
(H203) are molecules with an electron shortage and in their search for
electrons, can easily assault bodily cells leading to the development of
illnesses (Phaniendra et al.,, 2015). The occurrence of several
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Table 3
Some health benefits of flavanoids contained in bitter leaf.
Health benefits Activity Refs.
Anticancer effects They influence the activities of enzymes that Perillo et al.
scavenge reactive oxygen species (ROS), (2020)
participate in cell cycle arrest, trigger
apoptosis and autophagy, and inhibit the
growth and invasiveness of cancer cells.
Cardiovascular Due to the benefits of lowering blood pressure, Guo et al.
system reducing lipid oxidation, and increasing (2022)
endothelial function, a diet high in flavonoids
can lower the incidence of ischemic strokes.
Nervous systems The blood flow to the brain and sensory Zeli et al.
systems can to be improved by flavonoids, (2022)

which also have positive effects on the
peripheral and central nervous systems.

pathological conditions like cell damage due to lipid peroxidation, DNA
damage, and cellular degeneration have all been liked to these com-
pounds (Sharifi-Rad et al., 2021). Free radicals can be combated by
molecules known as antioxidants and these antioxidants are compounds
with sufficient electrons which are ready to donate to the free radicals.
In Bitter leaf, flavonoids namely: luteolin, luteolin 7-O-pglucuronoside,
luteolin 7-O-B-glucoside have been reported to exhibit antioxidant ac-
tivities against radicals. (Farombi & Owoeye, 2011). A comparison of
the three flavones’ antioxidant activity revealed that luteolin out-
performed the other two in antioxidant activity. Furthermore, oxidative
stress was studied in diabetic rats using the aqueous extracts of bitter
leaf. Serum levels of malondialdehyde were seen to be decreased
showing antioxidant property (Owolabi et al., 2011). Yet another study
showed further that even the ethanolic extracts of bitter leaves possess
potent antioxidant properties as they inhibited p-carotene bleaching,
linoleic acid oxidation and Fe2+/ascorbate-induced lipid peroxidation
in rat liver microsomal experimentations (Chisté et al., 2014). The
antioxidant activities of the extracts by ethanol of the leaves were
observed to be higher than those of the aqueous extracts
(Gonzalez-Palma et al., 2016). Antioxidants are also used as pre-
servatives for increasing the shelf life of food products (Edo et al., 2023).

4.2. Anticancer properties

Globally, the burden of cancer has become a serious problem with
breast and prostate cancers been the most diagnosed non-skin cancers in
women and men respectively. Prostate cancer represents 15.3 % of all
cancers in men while breast cancer represents 15 % of all novel cases of
cancers in developed countries (Sung et al., 2021) the need therefore for
botanicals or phytotherapeutics that show efficacy against different
cancers to be urgently developed is presented (Nwosu et al., 2022). The
anticancer potential of bitter leaf is thought to be linked with its cou-
marins, edotides, flavonoids and sesquiterpenes lactones contents. A
study showed that the chloroform extracts and the bioactive peptides
(edotides) obtained from the aqueous extracts of bitter leaf both have
potent anticancer properties as they show potency in managing cancer
through actions on mitogen activated protein kinases and the signal
transduction pathways (Sung et al., 2021).

Bitter leaf was also seen to significantly reduce the viability of MCF-7
breast cancer cells in a dose-dependent manner and thus inducing DNA
damage in the said cells (Howard et al., 2015). These results were in sync
with the results obtained by Iruoghene Edo (2022) where the
water-soluble fractions of bitter leaf were seen to inhibit DNA synthesis
and the growth of BT-549 cancer cells in a dose-dependent manner.
Using the hexane, chloroform, butanol and ethylacetate extracts of the
leaves too, inhibition of growth in human breast cancer cells at doses of
0.1-1 mg/ml was observed. With bitter leaf’s utilization in the man-
agement of breast cancer now been established, its effectiveness with
other cancers ought to be studied as well (Wong et al., 2013).
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4.3. Hepatoprotective properties

Liver problems are recognized as serious medical issues owing to the
central role the liver plays in xenobiotic transformations and metabolic
homeostasis (Casas-Grajales, 2015). A study found that weanling albino
rats were protected against aflatoxin B1-induced hepatotoxicity by a diet
incorporated with the bitter leaves (Iwo et al., 2017). Furthermore,
another study found that bitter leaf extracts did not only protect against
tetrachloromethane-induced hepatotoxicity, but they as well reversed
the hepatic damages that occurred in the rats (Achuba, 2018).

4.4. Cholesterol lowering properties

Dyslipidemia is well known to be a risk factor for cardiovascular
diseases. Synthetic pharmacological interventions used to modulate
lipid levels often have lethal side effects (Berberich & Hegele, 2022).
The search for alternatives that are less toxic, but which can perform the
same tasks as the synthetic counterparts became essential (Maertens
etal., 2021). Experiments with bitter leaves incorporated into diets were
seen to lower serum triacylglycerol and LDL-cholesterol levels and as
well to increase HDL-cholesterol levels (Abdulmalik et al., 2016). In an
experiment with diabetic rats also, it was reported by Onyibe et al.
(2021) that the aqueous extracts of bitter leaf normalized serum
cholesterol concentrations and also reduced triacylglycerol levels. The
extracts by ethanol of bitter leaf were as well seen to keep the lipid
profile of rats within the normal range with doses of 100-1000 mg/kg
body weight. These findings together with reports of the antidiabetic
and antioxidant properties of bitter leaf suggest that it may take up a
very important role in the management of chronic diseases in time to
come.

4.5. Improvement of digestion

Bitter leaf contains a substance called quercetin, which has been
demonstrated to help alleviate inflammatory bowel disease (IBD)
(Ugbogu et al., 2021). This substance can also lessen inflammation in the
gut since quercetin is a naturally occurring anti-inflammatory substance
(Ighodaro et al., 2017). This may result in better gut health and reduced
stomach discomfort. Bitter leaf in addition to having anti-inflammatory
qualities is also a good fiber source (Iruoghene Edo, 2022) and fiber is
crucial for gut health (Gadanya et al., 2021). Constipation and other
digestive problems are avoidable with a diet rich in fiber.

4.6. Anti-diabetic properties

Diabetes mellitus is a metabolic disorder that is said to affect more
than 200 million people globally. There are projections that it will affect
366 million persons by the year 2030 (Saeedi et al., 2019). Blood glucose
is the body’s main source of energy and comes from the food we eat
(Wang & Wang, 2017). When the pancreas develops an inability to
produce enough insulin or when the cells of the body resist insulin,
glucose uptake by the cells is limited leading to increased amount of
glucose in the blood (Drzewoski & Hanefeld, 2021). Approximately 2.2
million deaths are attributed to excessive blood sugar levels with an
estimated 1.5 million deaths directly linked to diabetes every year
(Al-Jawaldeh & Abbass, 2022). The use of drugs to treat diabetes mel-
litus can have negative side effects including weight gain, hypoglyce-
mia, and an increased risk of cardiovascular mortality. These limitations
of drug pharmacological therapies have led to the use of complementary
therapies derived from plant extracts, the likes of bitter leaf as an
anti-diabetic remedy. Bitter leaf extracts were reported to assist in the
regeneration of pancreatic beta cells after they were artificially
destroyed through streptozotocin induction (Patel et al., 2012). Pro-
motion of the uptake of glucose by liver and muscle cells of the body was
also observed with bitter leaf. Additionally, the aqueous extracts of
bitter leaf were seen to give a significant decrease in the blood sugar
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concentration of both normal and diabetic rats to an extent that was
comparable to the results with chlorpropamide, the standard drug
(Onyibe et al., 2021). With the extracts by ethanol of the leaves too,
blood glucose lowering effects were observed in rats. Tell tailing that the
active blood glucose decreasing compounds can be extracted using both
polar and non-polar solvents (Edo et al., 2023). Bitter leaves at another
instance were administered to normoglycamic humans and noteworthy
postprandial blood sugar reduction effects were observed at 30 min
intervals for 2 h. Studies should be conducted to see if these results can
be obtained in diabetics.

5. Benefits of bitter leaf juice
5.1. Lowering of high blood pressure

In an experiment involving laboratory mice that suffered high blood
pressure, aqueous extracts of bitter leaf was administered and a reduc-
tion of blood pressure was observed in the subjects as compared with the
control group (Achuba, 2018). A second experiment showed that
salt-induced hypertension could be managed by the synergistic effects of
V. amygdalina leaf and Ocimum gratissimum (African basil) (Irondi et al.,
2016). Yet another study involving cats was conducted from which the
researchers concluded that the aqueous extracts of bitter leaves was
effective against hypertension (Edo et al., 2023). Interesting to note is
the fact that even at high doses bitter leaf is safe as no significant toxicity
has been seen with its use (Egharevba, 2014).

5.2. Aiding in weight loss

Bitter leaf juice is a remedy for burning off excess fat. Excess calories
can also be reduced by daily intake of bitter leaf juice (Ugbogu et al.,
2021).

5.3. Enhanceing fertility

Bitter leaf extracts helps women’s fertility issues (Ugbogu et al.,
2021), research shows that drinking bitter leaf juice can aid in concep-
tion since it contains chemical compounds like edotides that support
hormonal balance and strengthens the body’s defenses against toxicity.
The chances of getting pregnant increases naturally when the body’s
hormones are at equilibrium (Atashpour et al., 2017).

6. Conclusion

Bitter leaf is highly valued for the numerous bioactive properties and
consequent biological activities it elicits. It has for instance been found
to possess antioxidants by which it exerts its biological activities. In
addition to antioxidants, the entire phytochemical profile of the leaf also
contributes to its value as a natural resource for improving human
health and wellness. Little wonder then it is applicable against numerous
diseases like; cancer, anemia, diabetes, inflammatory disorders, micro-
bial infections et al. This review highlights the vast potential of bitter
leaf as a source of health benefiting phytochemicals and their applica-
tions against different diseases. It is however worthy of note that the
widespread pharmacological activities of bitter leaf notwithstanding,
further experimental and clinical research is still needed to fully un-
derstand the mechanisms of action by which these phytochemicals
produce pharmacological actions as well as establish the safety and
effective dosages.
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