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Abstract

Ximenia americana is one of the most valuable wild edible fruits in the world, but it is still neglected and
underexplored. The fruit is reported as indispensable source of phytochemicals and health imparting components.
However, review on the bioactivities of X .americana is still scarce. X. americana contain many bioactive
compounds, such as polyphenols, anthocyanins and flavonoids. Many studies have shown that X. americana
possess various bioactivities and health benefits, such as free radical scavenging, antioxidant, antiinflammatory,
antidiabetic, antimicrobial, antitrypanosomal, antiviral, anticancer and analgesic activities. It was demonstrated
that the fruit's antioxidant activity was correlated with its anthocyanin, flavonoid, and polyphenol contents. They
are also used as food source for the native people. Therefore, X. americana has the potential to be developed into
functional foods or pharmaceuticals to enhance, prevent and treat a variety of chronic diseases. In this study, we
review researches regarding the bioactivities and health benefits of X. americana, which is important for its
exploitation and utilization. The therapeutic efficacy of X .americana is no longer in doubt. It is anticipated that
this review will aid researchers, herbal medical practitioners and agriculturists, and it will also improve the plant's
optimal utilization for its several benefits.
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Introduction

Wild edible fruits have the potential to be valuable and intriguing sources of nutrients, such as dietary fiber and
bioactive compounds with strong antioxidant activity. These nutrients could serve as the basis for functional foods,
food supplements, and nutraceuticals (Heinrich et al., 2006). Unfortunately, these species' potential as a source of
energy, carbohydrates, vitamins, minerals, and bioactive substances is still unknown, and they are still neglected
and unexplored. These wild edible fruits can be used as food source for the native people (Hegazy et al., 2019).
Due to decrease in both immune and non-immune defenses, deficiencies of essential micronutrients can increase
the risk of illness or death from infectious diseases. In low and middle-income countries where wild fruits are a
source of these compounds, such nutrient deficiencies are widespread (Fernandez-Ruiz et al., 2017). Because wild
fruit contain phytochemicals with diverse bioactivities, researchers suggest that their consumption may help in the
prevention or treatment of numerous diseases such as diabetes, cardiovascular problems, digestive and urinary
tract disorder (Ersan et al., 2020; Islary et al. 2016).

Ximenia americana is one of the wild edible fruit which belongs to Olacaceae family. X. americana is a small tree
or shrub, native to tropical area of Africa and seen distributed in many parts of the world. The fruit can be used for
innovative drug formulation due to its medicinal value. Generally, the fruit is obtained in Africa, India, New
Zealand, Central America and South America (Mohamed & Feyissa, 2020). Ximenia has common names as wild
plum, sour or monkey plum, sea lemon or false sandal wood and is known in the Northern part of Nigeria as
‘Tsada’, and in Eastern part (Igbo land) as ‘Anya Nwona’; while the in Western part (Yoruba) it is called ‘Igo’
(Adamu et al., 2005). The various parts of the plant are used traditionally to treat a variety of ailments (Agyigra et
al., 2017). The fruit is green colored at the early stage of ripening and turn to yellow or red colored when ripen
(Maikai et al., 2009).

Research revealed that the flesh of the X. americana fruit has a significant amount of total polyphenol, vitamin C,
and free radical scavenging activity. Not only the fruit flesh but also the seed presents high polyphenols and
antioxidant activity making it potential raw material for medicinal use (Sarmento et al., 2015; Almeida et al., 2016;
Lamien-Meda et al., 2008; Muhammad et al., 2019). The leaves are reported to have antibacterial activity and also
used in the treatment of fever, tuberculosis, tooth decay and wounds (Ogunyleye & Ibitoye, 2003). Numerous
studies have confirmed the effectiveness of using roots to cure wounds, syphilis, leprosy, and dysentery. There
have been reports of anti-trypanosmal properties in the stem bark. Northern Nigerians employ X. americana leaves
and roots as herbal remedies to treat a variety of illnesses (Maikai et al., 2008a; Maikai et al., 2008b). The aqueous
and methanolic leaf extracts of X. americana showed significant antioxidant and anti-inflammatory activities in
previous studies (Arun et al., 2015).
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In a study conducted in Africa with various wild fruit trees, including X. americana, it was observed that the fruits
of this specimen was among those with the potent antioxidant activity, correlated to the contents of phenolics and
flavonoids compounds. This suggests X. americana to be a potential source of antioxidants that can be used
medically or as food to avoid the oxidation of cells in the human body (Lamien-Meda et al., 2008).

It was confirmed by a study conducted in some semi-arid regions of the Brazilian northeast that X. americana are
used in the area of pharmacology and as medicinal plant in rural communities (Oliveira et al., 2010). A
phytochemical analysis of the plant extract made with the stem bark, revealed the presence of several bioactive
compounds, as alkaloids, anthraquinones, glycosides, flavonoids, saponins, tannins, terpenoids, giving it an
elevated antioxidant activity (Maikai et al., 2010). According to findings from another study, extracts from the
stem containing these compounds can be used for the treatment of infectious diseases caused by pathogens with
S. aureus, P. aeruginosa, E. coli, B.subtilis, P. vulgaris and C. albicans (Maikai et al., 2009).

From an extensive literature review it was observed that X. americana is widely used as a popular substitute remedy
in certain regions of the Africa (Guinea, Ethiopia, Nigeria, Sudan) and in the Brazil. Several biological activities
such as antimicrobial, pesticidal, analgesic, antipyretic, anticancer and antitrypanosomal among others were
demonstrated by the plant extracts, particularly aqueous and methanolic (Magassouba et al., 2007; Maikai et al.,
2008a, 2008b; Maikai et al., 2009; Rezanka & Sigler, 2007; Siddaiah et al., 2009; Soro et al., 2009; Voss et al.,
2006). A further investigation revealed that Ximenia americana leaf extracts, both aqueous and methanolic, were
potent anti-inflammatory and antioxidant agents (Arun et al., 2015).

Nonetheless, there is paucity of data on the review of bioactive compounds of the fruit. Considering this and its
various phytotherapeutic properties, the present article aimed to review the bioactive compounds and health
benefits of fruits of X. americana.

Botanical description of Ximenia americana

Ximenia americana L., commonly known as wild plum, blue sour plum and tallow nut belongs to family
Olacaceae. It is a spiny shrub or small tree up to 6 m, commonly less than 4 m, that spreads or, less often,
scrambles. Branches normally arching down often armed with straight spines. Leaves are simple, alternate or
clustered on spur shoots with rounded and slightly notched; broadly tapering base or rounded and occasionally
softly haired. Small greenish white, fragrant flowers, born on short shoots (Maundu et al., 1999) and greenish-
cream, scented and 5-10 mm long; in small, branched inflorescences (Sacande &Vautier, 2006). Fruits are oval,
shiny and up to 3 cm long. Light green, turning yellow, orange or red on ripening and contains one large
endospermic seed within its green pulp containing a small embryo near a thin testa. They have up to 60% oil
content. Seedling morphology is variable, when young the leaves are densely hairy, but become smooth and shiny
with growth (Maundu et al., 1999; Sacande &Vautier, 2006).

Importance of Ximenia americana in Different Parts of the World

The fruits and leaves of X. americana have traditionally been used in a variety of humans and animals medications
(Mwangi et al., 1994). The plant’s leaves and twigs are used for fever, cold, as a solution for toothaches, as a
laxative and eye lotion, and poison cure (De Menezes et al., 2019; Le et al., 2012; Feiberger et al., 1998). The
plant’s root partis also used to treat guinea worm attack, skin burns, leprosy, some sexually transmitted diseases,
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headaches, hemorrhoids, sleeping thickness, and puffiness (Teo, 1997). The fruits are eaten in large quantities and
act as a vermifuge to treat constipation caused by eating heavy foods (Kuroki & Conn, 1989; Niemi et al., 2005).
Following various local processing methods such as drying and powdering, the bark is applied topically to cure
skin ulcers. Headaches can be treated using the leaves. Additionally, evidence suggests that Ximenia americana
has a significant role in controlling many more different humans as well as animal diseases (Le et al., 2012; Omer
et al., 1998).

Ximenia americana bark contains approximately 17% oils; heartwood and flowers contain essential oils (Fatope
& Adam 2005). The processed and extracted oil which is mainly edible, nondrying, can also be used to make soap,
as lubricant, traditionally as body anointing, and as a cure for dry chapped feet (Sallamander, 2010).

Itis reported that Ximenia americana oil have a higher amount of saturated and monounsaturated fatty acids (about
99%), which gave it stability to oxidation. Research conducted on the oil revealed that it is highly effective in
treating dry skin, which is prone to premature senescence and increases sebaceous tissue activity. The primary
function of unsaturated fatty acids derived from the plant's fruit is to moisturize, soften, and revitalize skin
(Sarmento et al., 2015).

Orally taken Ximenia americana as fresh or processed form also works well for healing skin sores, hemorrhoids,
and helps with looseness of the bowels. It also functions as a decent pain-relieving agent that lowers fevers; at the
same time and effective against viral diseases like the measles (Koné & Atindehou, 2004). Certain compounds
found in this plant have been shown to help treat insulin-resistant diabetes, treat Alzheimer's disease, enhance
cognition, and lower cholesterol.

Powerful compounds with anticancer, antifungal, antiallergic, antiparasitic, antiviral, and antibacterial activities
have been found in the fruit and the stems and it is also a very good antioxidant (Maikai et al., 2009; Omer &
Elnima, 2003; Anonymous, 2010). Additionally, evidence suggests that it works well to relieve arthritis. The seeds
contain higher amount of healthy fatty acids, and the leaf extract has shown to have antibacterial capacity
comparable to penicillin and is effective for killing gonorrhea and cancer cells (Anonymous, 2010).

Shagal et al., (2013) concluded that phytochemical screening of three different plant parts using ethanol and water
as solvent revealed the presence of tannins, saponins, flavonoids, phenols, and volatile oils. Additionally, ethanol
extracts of the plant parts were found to have antimicrobial activity on S. aureus. They also found that the water
extract showed antimicrobial activity on S. aureus and E. coli.

The orange shaped fruit that tastes a little bit like almonds has been found by researchers worldwide to be extremely
high in vitamin C. Vitamin C is a great antioxidant that helps to prevent cancer, strokes and cardiovascular disease.
According to reports, Ximenia fruit has high protein content along with significant amount of fiber, carbohydrates,
starches, minerals, and vitamin E. It also has nonessential proteins, and the tree’s stem, bark, and leaves also are
rich in naturally occurring steroids that may be used in the future for treating diseases such as strokes and
cardiovascular disease (Hou et al., 2008; Oladipo et al., 2013; Lucilania et al., 2016).

This suggests that the plant has numerous advantages on the environment, food security, and medicinal value,
input for industries, and if properly handled as well as invested on, it may be a source of income for developing
countries.

Bioactivities of Ximenia americana

Antioxidant Activity

Normally, free radicals are produced as a byproduct of cellular metabolism. Free radicals are capable of killing
bacteria, damaging biomolecules, trigger immunological reactions, activate oncogenes, causing atherogenesis, and
accelerate the ageing process (Ansari, 1997). Reactive oxygen and nitrogen species (ROS and RNS) are the most
important classes of radical species generated in living systems. Numerous chronic human diseases, including as
atherosclerosis, diabetes mellitus, cancer, rheumatoid arthritis, cataracts, and Parkinson's disease, may be
significantly impacted by the overproduction of ROS and RNS (Halliwell & Gutteridge, 1990). Various natural
products such as fruits, vegetables, cereal grains, edible flowers, wine, herbal plants, and their infusions have been
proved to have antioxidant activities (Li et al., 2014; Li et al., 2013; Deng et al., 2012; Fu et al., 2011; Song et al.,
2010; Alezandro et al., 2013; Margraf et al., 2016; Macedo et al., 2013; Granato et al., 2015). Therefore, natural
resources of antioxidants have been considered as quite important. Numerous studies have demonstrated the
antioxidant properties of numerous wild fruits, including Ximenia americana.

Antioxidants and Free Radical Scavenging Activity

DPPH is a stable free radical that is used to determine a fruit/plant extract's ability to scavenge free radicals (Silva
& Sirasa, 2018). Ethiopian X. americana yellow and red colored varieties' flesh and seeds were examined for
bioactive components, antioxidant activity, fatty acid profiles, and physicochemical characteristics (Bazezew et
al., 2021). At 200 pg/mL concentration, the red flesh of X. americana fruit demonstrated stronger radical
scavenging (97%) compared to the yellow X. americana flesh (94%) (Bazezew et al., 2021). At the same
concentration, the red X. americana seed exhibited greater scavenging activity (75%) compared to the yellow X.
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americana seed (68%). This may be because the fruit has a comparatively greater naturally occurring bioactive
compound like total phenol in the fruit which enables it to be used in food and pharmaceuticals to prevent oxidation
of cells in human body. The red X. americana seed also demonstrated higher antioxidant capacity (ICso= 147
pg/mL) in comparison to the yellow fruit seed (ICso= 154 pg/mL) without significant variations. According to
Sarmento (2015), the flesh and seed of the yellow X. americana fruit grown in Mossoro-Assu, RN, Brazilian
semiarid region had also significant antioxidant activities.

According to studies by researchers from different countries Lamien-Meda et al., (2008); Le et al., (2012) and
Sarmento (2015), the yellow X. americana fruit had high antioxidant activity. Hence, the fruit can be used for the
value addition in food processing and pharmaceutical industries due to the high free radical scavenging activities
(Schubert et al., 2007).

Antidiabetic Activity

Approximately 25% of people worldwide, in both industrialized and developing nations are affected by diabetes
mellitus (Kayarohanam & Kavimani, 2015; Benalla et al., 2010; Rahimi, 2015). With an estimated 110 million
people living with the disease globally, China led the field, followed by the United States (30 million) and India
(70 million). Diabetes is predicted by the WHO to rank seventh among all causes of death in 2030. Cardiovascular
problems associated with diabetes constitute a serious hazard to human health, accounting for one fatality every
ten seconds (Das & Rai, 2008). Due to societal influences and changes in lifestyle, the number of cases of diabetes
is rising dramatically on a global scale (Gupta & Misra, 2007). Diabetes mellitus is considered as the group of
metabolic disorders with different causes, which are characterized by imbalancing in carbohydrates, proteins and
fat metabolism that lead to the effect on insulin action or secretion (American Diabetes Association, 2007). There
is still no reasonable effective therapy or drug to cure diabetes in modern medicine (Ali et al., 2006). Anti-diabetic
medicines that are currently available for use include thiazolidinedione, sulfonylureas, and a-glycosidase inhibitors
like acarbose, which are commonly used to treat hyperglycemia. However, these drugs fail to cure the disease in
addition, causes several diabetic complications and side effects, including diarrhea, stomach discomfort, and soft
feces in colon (Ahmed et al., 2004; Davis & Granner, 2001).

When compared to other solvent extracts in vitro antidiabetic studies show that aqueous extract exhibited
significant activity. The study provides scientific evidence that leaves of Ximenia americana have anti-diabetic
efficacy (Shettar et al., 2017).

In another study, significant reduction of blood glucose was observed from the second day of the investigation on
antidiabetic activity of Ximenia americana in alloxanised rats. The comparable effect of the extract with
glibenclamide may suggest similar mode of action since alloxan permanently destroys the pancreatic B cells and
the extract lowered blood sugar level in alloxanised rats, demonstrating that theextent possesses extra pancreatic
effect. From the phytochemical analysis it was found that the main chemical constituents of the extract and some
of this active principle including flavonoids are known to be used for the treatments of diabetes. Based on the
above evidence, it is plausible that the observed antidiabetic activity is due to the presence of flavonoids and
tannins (Siddaiah et al., 2011).

Antimicrobial Activity

Many bacterial, fungal, and viral species are known to cause diseases in plants, animals, and humans. These
infections can lead to crop loss, food spoilage, or even food poisoning, which can be harmful to an individual's
health (Cilerdzic et al., 2014; Garcia & Blanco, 2000). Therefore it is important to develop natural effective
antimicrobial agents. Numerous researches have shown that Ximenia americana exhibited potential antiviral,
antifungal, and antibacterial properties.

Antibacterial and Antifungal Activities

Some studies examined the antimicrobial activity of a certain species of X. americana. To evaluate the scientific
basis for the use of numerous plants species used to treat diseases of infectious origin, crude extracts of these plants
were investigated. The presence of secondary metabolites such as polyphenals, triterpenes, sterols, saponins,
tannins, alkaloids, glycosides, and polysaccharides appears to be the cause of the antimicrobial activity of the
extracts of the different parts of the investigated plants, such as roots, leaves, seeds, stem barks, and fruits (Geyid
et al., 2005; James et al., 2007; Maikai et al., 2009; Ogunleye et al., 2003).

According to Shagal et al., (2013), ethanolic and aqueous extracts were analysed for the qualitative phytochemicals
of three different parts of Ximenia americana. The results indicated the presence of tannins, saponins, flavonoids,
phenols, and volatile oils, as well as the fact that ethanol extracts of the plant parts exhibited antimicrobial activity
against S. aureus. Additionally, they discovered that the water extract had antibacterial efficacy against E. Coli
and S. aureus (Shagal et al., 2013).

At dilutions as low as 250 pg/ml, the MeOH extract from X. americana leaves prevented or retarded the growth
of Neisseria gonorrhea. At a dosage of 4000 pg/ml, the same extract demonstrated antifungal activity against
Cryptococus neoformans and Candida albicans. Chemical screening conducted on the extract revealed the
presence of several secondary metabolites as tannins, sterols, terpenoids, flavonoids and saponins (Geyid et al.,
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2005). P. aeruginosa, P. vulgaris, B. subtilis, E. coli, S.aureus, and C. albicans were the six common bacterial
isolates against which the ethanol extract of the leaves was tested for antimicrobial activity, and it demonstrated
activity against all of them. P. aeruginosa had the highest level of activity (inhibition zone: 20 mm), which was
followed by B. subtilis and C. albicans (10 mm). The plant's organic extract exhibited similar levels of activity as
the commercially available penicillin disc (2 pg), which demonstrated greater efficacy against P. aeruginosa but
less effective against S. aureus. According to the findings of the phytochemical screening, cyanogenetic
glycosides, tannins, flavonoids, and saponins were present (Ogunleye et al., 2003). X. americana was tested against
five different bacteria, the aqueous and methanolic extracts of its roots, stem bark, and leaves inhibited the growth
of S. aureus and Klebsiella pneumonia, but only the methanolic leaf, aqueous bark, and aqueous leaf extracts
inhibited the growth of Shigella flexineri. These extracts had no effect on E. coli or S. typhi. The Minimum
Inhibitory Concentration (MIC) was only evident for the methanolic extracts at 1.25x10* ugmL* (1:4) against S.
aureus while the Minimum Bactericidal Concentration (MBC) of the extracts was obtained at 2.50x10“ug mL*
(2:2) (James et al., 2007). According to the findings, the extracts' (methanolic root) inhibitory action was more
noticeable on Klebsiella pneumonia, while it was inactive against Shigella flexineri, Salmonella typhi, and E. coli.
Comparing the methanolic bark extract and leaf extracts against Klebsiella pneumonia, the methanolic root extract
exhibited highly significant (p<0.05) activity. With the exception of aqueous and leaf extracts, the phytochemical
constituents present in the extracts included cardiac glycosides, saponins, tannins, and flavonoids in addition to
carbohydrates in the form of sugars and soluble starch. The findings indicate that methanolic root, stem bark, and
leaf extracts exhibit bactericidal properties at concentrations between 2,5x10% and 1,25x10% pgmL?. The
antibacterial properties of these extracts are attributed to the presence of flavonoids, carbohydrates, glycosides,
and tannins.

To ascertain whether Ximenia americana crude extracts possessed antimicrobial activity, numerous more
investigations were carried out (Magassouba et al., 2007; Maikai et al., 2009). Overall, it was discovered that the
different extracts had a broad spectrum effect against standard organisms (Salmonella typhi, Bacillus subtilis,
Proteus vulgaris, Escherichia coli, Pseudomonas aeruginosa, Proteus aureus, Candida albicans, and Shigella
flexineri). This finding supports the plant's traditional use as a remedy for microbial infections.

In general, the presence of secondary metabolites appears to be the cause of antimicrobial activity of extracts of
the various parts of the plants. Cyanogenic glycosides are reported to possess antimicrobial activity. Tannins have
long been used as an antidote for heavy metal poisoning, as well as for the protection of inflamed surfaces of the
mouth and treatment of catarrh, cuts, hemorrhoids, and diarrhea. They have the ability to inactivate microbial
adhesions, enzymes, cell envelope transport proteins and also complex with polysaccharide (Maikai et al., 2009;
Scalbert, 1991; Ya et al., 1988). Flavonoids are naturally occurring phenols with a wide range of biological
activities, such as anti-inflammatory, anti-allergic, antibacterial, antifungal, and vasoprotective properties. They
have also been shown to form complexes with bacterial cell walls and extracellular and soluble proteins (Dixon et
al., 1983; Geyid et al., 2005; Hostettman et al., 1995; James et al., 2007; Maikai et al., 2009; Ogunleye et al.,
2003). There have also been report of Terpenoids to be active against bacteria, the mechanism of action involve
membrane disruption by the lipophilic compounds (Geyid et al., 2005; James et al., 2007; Maikai et al., 2009;
Ogunleye et al., 2003). The existence of these secondary metabolites is undoubtedly responsible for the extracts'
antimicrobial activity, even though it is challenging to infer the exact mechanism of action of the extracts' contents
based on research done to date. In the case of extracts of Ximenia americana, probably, due the presence of tannins,
flavonoids, triterpenes/steroids, saponins or cyanogenic glycosides.

In conclusion, the findings supported the use of X. americana as an agent in novel medications for the treatment
of infectious diseases caused by pathogens and validated the plant's claimed antimicrobial properties.

Analgesic Activity

Because of its analgesic properties, the aqueous extract of X. americana stem bark is widely used in Tanzania,
Senegal, Zimbabwe, and Nigeria. When taken in dosages ranging from 10 to 100 mg/kg P.C., the extract of X.
americana suppresses abdominal contractions while having analgesic properties similar to those of
phenylbutazone. In fact, 45.2% of patients get pain inhibition by phenylbutazone at doses of 100 mg/kg P.C. At
the same concentration, the X. ameriacana extract exhibits a percentage of inhibition of 61.1%. These
characteristics are most likely caused by the extract's flavonoids and saponins (Soro et al., 2009).

Using chemical models of nociception in mice, the analgesic efficacy of X. americana leaf methanol extract was
examined. The extract inhibited the acetic acid-induced abdominal writhes in mice by 54.13, 63.74, and 66.4% at
dosages of 200, 400, and 600 mg/kg i.p. In the formalin test, the administration of 200, 400, and 600 mg/kg i.p.
exhibited a dose-dependent analgesic effect on the second phase (15 to 40 min) with inhibitions of the licking time
of 29.3, 47.8, and 59.8%, respectively, but had no impact on the first phase (0 to 5 min). These findings suggested
that X. americana methanol leaf extract has analgesic activity (Siddaiah et al., 2009).

Anti-trypanosomal Activity
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Trypanosoma congolense was used to test the methanolic and aqueous extracts of X. americana's stem bark for
their in vitro anti-trypanosomal activity. Blood obtained from a high infected mice with T. congolense (10(7) was
incubated with methanolic and aqueous extracts at 20, 10 and 5 mg/ml and Diminal (R) (diminazene aceturate) at
200, 100 and 50 pg/ml in a 96 micro plate. The findings showed that at 20 and 40 mg/ml, both methanol and
aqueous extracts had activity; however, at 10 and 5 mg/ml, methanolic extracts were more active than aqueous
extracts. Phytochemical screening of the methanolic and aqueous extracts of the bark showed that they both
revealed the presence of flavonoids, anthraquinones, saponins, terpenes and tannins. The aqueous and methanolic
extracts appear to show some potential activity against T. congolense (Maikai et al., 2008).

Anticancer Activity

Worldwide, cancer is recognized as a leading cause of death. Fruit consumption has been linked to a lower risk of
cancer (Chu et al., 2002; Liu, 2003). A variety of natural products, such as fruits,vegetables, and herbal plants,
have been widely proved to possess antiproliferative activities (Li et al., 2013; Zhou et al., 2016; Li et al., 2013).
It has been demonstrated that a number of wild fruits, including wild blueberries and red raspberries from Jamaica,
have anticancer properties against cancer cells of the breast, colon, prostate, and cervical regions. It has been
demonstrated that plants are a good source of natural compounds that can be used to cure human neoplastic
diseases. Information recorded from ancient civilizations has shown the use of plants in search of treatment for
various types of cancer (Hartwell, 1967-1971). Examples of anticancer agents developed from higher plants are
the antileukemic bis-indole alkaloids vinblastine and vincristine from the Catharantus roseus (Apocynaceae);
diterpene taxol, used to treat breast cancer, lung cancer, and ovarian cancer and also used to treat AIDS-related
(Kaposi's sarcoma) from Taxus breviflora (Taxaceae); pyrrolo [3,4,b]-quinoline alkaloid camptothecin
(antileukemic) from Camptotheca acuminate (Nyssaceae) and pyridocarbazole alkaloid elipticine (antitumor)
contained in Ochrosia elliptica (Apocynaceae). Various extracts from Ximenia americana, a plant used in African
traditional medicine for treating cancer were tested for their antineoplastic activity in vitro (\Voss et al., 2006). A
detailed investigation of the most active aqueous extract was conducted on a panel of 17 tumor cell lines, 16 of
which originate from human and 1 from rat, showing anaverage I1Cso of 49 mg raw powder/ml medium. The
majority of cell lines, 11 out of 17 were classified as sensitive (the sensitivity varied from 1.7 mg/ml in MCF7
breast cancer cells to170 mg/ml in AR230 chronic-myeloid leukemia cells) and three of these (MCF7 breast cancer,
BV173 CML and CC531 rat colon carcinoma) showed a particularly high sensitivity, with ratios lower than 0.1 of
the average 1Cso. Using CC531 coloretal rat model, the in vivo antitumor activity was assessed. Following peroral
administration, significant anticancer activity was observed, showing 95% reduction in activity.

Antiviral Activity

By using the plaque reduction neutralization assay, the stem bark of MeOH extract of X. americana and a few
other plant species employed by the Maasai pastoralis of East Africa demonstrated an antiviral activity against the
measles virus in vitro. Extracts of all the plants contain potentially active constituents including polyphenols,
glycosides, alkaloids, terpenes, tannins, sterolsand saponins (Parker et al., 2007).

Food Use

Blends of glyceride containing ximenynic acid (9) from X. americana are useful for the preparation of food
compositions or food supplements, such as margarine, mayonnaises, cheese, chocolate, drinks, icecream, dry
soups, snack bars, cereal bars and sauces. The blends offers a composition with health benefits ranging from
lowering blood cholesterol levels, improving memory function, preventing the onset of Alzheimer's disease
symptoms, insulin resistance or related disorders like diabetes, anticancer effects, or skin anti-aging effects
(Koenen et al., 2004).

Conclusion

There is no longer any doubt about X. americana's medical potential. A wide range of diverse biological activities
and industrial applications, including free radical scavenging, antioxidant, anti-inflammatory, antidiabetic,
antimicrobial, antitrypanosomal, antiviral, anticancer, and analgesic activities, were demonstrated by the
phytochemical diversity found in X. americana. Many of these activities support the assertions made by herbal
medical practioners, although more human subjects’ clinical trials are still required. Many researchers have also
linked some of the plant’s medicinal activities to the high level of antioxidant components such as polyphenols,
flavonoids, anthocyanins, Vitamins C and E and antioxidant property of the plant. On the other hand, the presence
of other phytochemicals such as tannins, saponins, may also play valuable roles in the plant’s activities. It is
anticipated that more of the medicinal properties of the plant will be discovered, as researchers continue to focus
their investigation on this plant. But little research has been done on the plant's chemistry. This is a major
drawback. Hence, researchers should focus their investigation on the isolation and identification of the plant’s
bioactive compounds. It is essential to know the identity of the components that are responsible for each of the
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identified medicinal properties of the plant. This could lead to the discovery of novel drugs from X. americana. It
will also enhance the effective exploitation of the medicinal benefits of this significant yet underutilized plant.
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