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Ethiopia is one of Africa’s six plant-rich countries, with around 60% of the plants being indigenous and most of them having
medicinal properties. 80% of people in the country use these plants as a primary health care system to tackle different diseases,
including cancer. This review is aimed at summarizing the evidence gained from diverse MPs in Ethiopia that have been used
ethnobotanically and ethnopharmacologically for treatment of cancer. The primary data sources were Google Scholar, Web of
Science, Science Direct, Scopus, PubMed, and other electronic scientific databases. This literature review showed that there are
around 200 MPs used as anticancer. Seventy-four herbs, 39 trees, 77 shrubs, and 17 weed/climbers belonging to 56 families
have been identified for their ethnobotanical anticancer potential, and 31 species were recognized for their pharmaceutically
anticancer activities. The reviewed data also indicated that many Ethiopian MPs had been used to treat breast, lung, blood, and
skin cancers and other tumors. Besides, the collected data showed that the leaves (36.76%), roots (27.2%), bark (12.5%), stem
(5.1%), and fruit (7.35%) of plants are commonly used for the preparation of anticancer remedies. Among the reported plant
species, Euphorbiaceae (10.71%), Acanthaceae (7.14%), and Asteraceae (7.1%) are the most prominent plant families being
used to treat cancer ethnobotanically. Phytochemicals such as flavonoids (like xanthone, indirubin, flavopiridol, and silybin),
alkaloids (like taxol, vincristine, evodiamine, and berberine), and physalin B, D, and F steroids exhibited anticancer activity on
various cancer cell lines. The crude extracts of Aerva javanica, Vernonia leopoldi, Withania somnifera, Kniphofia foliosa, and
Catharanthus roseus were powerful anticancer agents with an IC;, value below 10 ug/mL. Although several Ethiopian plants
possess anticancer potential, only a limited number of plants are scientifically studied. Therefore, more scientific studies on
anticancer MPs should be carried out; it may lead to discovering and isolating cost-effective and safe anticancer drugs.

1. Background

Plants are the sources of different chemical constituents such
as essential oils, seed oils, and other phytochemicals, which
gives a potential for various applications and pharmaceutical
uses [1-4]. Specifically, traditional MPs (TMs) keep us
healthy and treat different illnesses [5]. People have used
TMs as primary health care contributors for thousands of
years, and they play a vital role in preventing many diseases
in resource-limited areas of developing countries [6, 7].
Nowadays, more attention has been given to TMs by differ-

ent researchers because they can generate many uses and
applications in the line of medicine and pharmacy [8]. In
China, from total medicinal consumption, about 30% to
50% was gained from medicinal plants (MPs) [9]. In India,
there are 17,500 native plant species from these 7,500 species
that are used in ethnomedicines. About 2,000 aromatic and
medicinal plant species are commercially used in Europe,
while over 5,000 plant species are estimated to be used for
medicinal purposes in Africa [10]. In Mali, Ghana, Nigeria,
and Zambia, 60% of children’s first treatment is obtained
from a medicinal plant. In Ethiopia, approximately 80% of
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the population uses MPs because of the cultural suitability
for local medicine [9].

Ethiopia has a vast diversity of plant species due to the
presence of various topographical settings, ranging from
the highest mountain to a deep valley; as a result, Ethiopia
is rich in MPs [11]. There are about 6,000 plant species in
the country, with 12 percent of them being endemic [12].
In Ethiopia, more than 800 plant species have been claimed
to treat more than 300 ailments [13]. The bioactive com-
pounds are responsible for the pharmaceutical properties
of MPs [14] and can be isolated from plant seeds, fruits,
bark, leaves, stems, roots, and flowers [15]. Alkaloids, terpe-
noids, flavonoids, glycosides, and polyphenols are bioactive
compounds obtained from MPs and are used to cure various
diseases, including cancer [16].

Nowadays, cancer is one of the deadliest diseases in the
world, which has been estimated to cause 9.9 million deaths
in 2020 [17]. It also becomes a health problem in Ethiopia
[18]. According to the report of Woldu et al. [19], each year,
there are more than 150,000 cancer cases reported in the
country; from these, about 4% result to deaths. The data
obtained from the WHO indicated many types of cancers
in Ethiopia; some of them are blood cancer, lung cancer,
skin cancer, breast cancer, etc. [20]. Local people of Ethiopia
have used different traditional practices to treat cancer [21].
MPs have been highly demanded in Ethiopia to treat cancer
disease, because of their relatively low cost, the trust of com-
munities on medicinal values of TMs being high, inadequate
health centers, and shortage of drugs and personnel in
clinics [13]. Some of the frequently cited anticancer MPs
used by Ethiopian people to treat different types of cancers
are Aerva javanica, Bersama abyssinica, Asparagus africanus,
Brucea antidysenterica [22], Nigella sativa [23], Matricaria
chamomilla, Foeniculum vulgare [24], Zingiber officinale,
Hibiscus sabdariffa, Glinus lotoides, Mentha piperita, Trachy-
spermum Ammi [25], Lepidium sativum [26], Commiphora
myrrha [27], Ruta chalepensis (28], and Lippia adoensis
[29] as illustrated in Figure 1.

Although several Ethiopian plants were known to pos-
sess anticancer activity, very little scientific research is car-
ried out on these MPs [30]. Also, a limited number of
classes of secondary metabolites and pure isolated com-
pounds were tested against cancer cell lines. Insufficient doc-
umentation on the ethnobotanical use of anticancer MPs is
another problem in sharing traditional medicinal knowledge
[31]. This review is aimed at giving an overview of the eth-
nomedicinal and phytochemical bases of anticancer MPs of
Ethiopia.

2. Methods

Published research papers, review papers, proceedings, short
communications, and book chapters on different MPs used
to treat various forms of cancer in Ethiopia were retrieved
from multiple databases such as PubMed, Web of Science,
Scopus, and Google Scholar. More than 100 publications
were obtained from 2007 to 2020. In the search process, key-
words phytochemistry of anticancer plants of Ethiopia, tra-
ditional anticancer medicinal plant of Ethiopia, MPs used
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against cancer/tumor in Ethiopia, herbal medicine tradi-
tional medicine used against cancer in Ethiopia, and bioac-
tive compounds isolated from the anticancer medicinal
plant of Ethiopia were used. We classified the data according
to the type of cancer (breast cancer, lung cancer, blood can-
cer, and skin cancer) and medicinal plant habits (shrub,
herb, tree, weed, and climber). Additional important papers
were also examined based on the reference list of the
retrieved documents. ChemDraw was used to draw the
structure of bioactive compounds, and pie charts were pre-
pared using Excel software, while Endnote performed refer-
ence writing. We use the Natural Products Database for
Africa (NDA) to write the botanical name and the local
name of the medicinal plant.

3. Cancer Status in Ethiopia

Ethiopia is Africa’s second-most populous country, and it is
forecasted to become the world’s ninth most populous coun-
try by 2050, with a projected increase in cancer burden [32].
Cancer is expected to account for around 5.8% of total
national mortality in Ethiopia. Except for Addis Ababa,
where population-based statistics are available, it is esti-
mated that the annual incidence of cancer is about 60,960
cases and the annual mortality is over 44,000 [33]. Accord-
ing to a World Health Organization report on cancer [34],
77,352 new cancer cases were reported in both sexes of all
ages, of which 26,754 were male of all ages and 50,598 were
female of all ages. This showed that the number of new
female cancer cases is 89.8% higher than that of males. Some
of the recorded new cancer cases in 2020 were breast cancer
(20.9%), leukemia (5.6%), cervix uteri (9.6%), colorectum
(3.6%), and non-Hodgkin lymphoma (4.9%) (Table 1), and
the mortality rates in the specified year were 24.1% (breast),
16.0% (cervix uteri), 3.9% (leukemia), 5.5% (ovary), 3.6%
(lung), 3.4% (stomach), 5.5% (colorectum), and 5.9% (pros-
tate) [34]. According to Tuasha et al. [11], from the total
medicinal plant consumption used to treat cancer, 44.33%
accounts for neck cancer, 14.0% breast cancer, and 10.67%
skin cancer. The rest are the cancer of the brain, bone, rectal,
lung, anus, cervix, and others.

3.1. Ethnobotanical Survey of MPs for Cancer Treatment.
MPs are essential part of human life. For more than 2,000
years, they have been used as alternative medicine in the
world [11]. Approximately 80% of these MPs globally are
essential as the primary healthcare for fighting infections
and treating illness [35]. MPs have been in continuous use
over the years to manage cancer, particularly in most devel-
oping countries of the world [36]. The bioactive compounds
of phytochemicals present in MPs are used to treat different
diseases, including cancer [37]. For example, around 60% of
drugs necessary for the cancer cure system have been
derived from natural products of MPs [38]. Aromatic MPs
are also crucial for medicinal purposes; they were considered
the “father of medicine” by Hippocrates and ancient Greek
physicians. Treating cancer and AIDS/HIV are their main
benefits [21].
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FIGURE 1: Frequently cited anticancer MPs found in Ethiopia.

TaBLE 1: Number of new cancer cases in 2020 in Ethiopia in number and percentage [34].

New cancer cases Both sexes of all ages

Males of all ages Females of all ages

3,824 (4.9%)
4,361 (5.6%)
7,455 (9.6%)

Non-Hodgkin lymphoma
Leukemia

Cervix uteri

Breast 16,133 (20.85%)
Colorectum 6,048 (7.8%)
Prostate 2,720 (3.51%)
Ovary 2,655 (3.43%)

34,156 (44.15%)
77,352

Other cancers
Total

2,359 (8.8%") 1,465 (2.9%)
2,565 (9.6%) 1,796 (3.55%)
— 7,455 (14.7%)
— 16,133 (31.9%)
3,121 (11.7%) 2,927 (5.8%)
2,720 (10.2%) —
— 2,655 (5.2%)
15,989 (59.76%) 18,167 (35.9%)
26,754 50,598

Many medicinal plant species found in Ethiopia are used
to treat different types of illnesses for many years. Because
the society believes in the therapeutic value of traditional
medicines, of health center insufficiency, of the relatively
low costs, of culturally related traditions, and of shortages
of clinics and medical personnel, they are very popular in
Ethiopia [13]. In Ethiopia, a large number of the human
population (80%) and livestock (90%) directly or indirectly
depend on traditional medicine [39]. According to a study
conducted on traditional MPs in Ethiopia, the frequently
cited diseases treated by these plants were cancers/tumors,
stomach aches, wounds, coughs, headaches, skin diseases,
toothaches, and diarrhoea [13]. Different studies on the eth-
nobotanical use of MPs from other parts of the country
showed that traditional MPs are widely practiced to treat
various cancer diseases such as lung cancer, breast cancer,

and skin cancer [11]. Because of its ease of access and cul-
tural acceptance, cancer patients choose traditional MPs
for therapeutic approaches [40]. Ethnobotanical practices
to treat cancer in Ethiopia are listed in Table 2.

Table 2 shows the list of 200 MPs which are used ethno-
botanically against anticancer. Out of these, 33.8% are herbs,
17.9% trees, 39.5% shrubs, and 8.8% weed/climbers. Among
the 56 families, Euphorbiaceae (10.71%), Acanthaceae
(7.14%), and Asteraceae (7.1%) are the most prominent fam-
ilies which are used for ethnobotanical anticancer prepara-
tion. Regarding their distribution, 24% of MPs were found
in Southern Nations, Nationalities, and People (SNNP),
21% in the Oromia region, and 20% in the Amhara regional
state, as shown in Figure 2. The reviewed data also indicated
that many Ethiopian MPs had been used to treat breast,
lung, blood, and skin cancers. Plant sections that are widely
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FIGURE 2: Region-wise distribution of anticancer MPs in Ethiopia.

used to make anticancer remedies were leaves (36.76%),
roots (27.2%), bark (12.5%), stem (5.1%), and fruits
(7.35%) (Figures 2 and 3).

3.2. Pharmacology Activities to Treat Cancer

3.2.1. Plants Used against Breast Cancer. The most frequent
cancer in women worldwide is breast cancer [37]. It is Ethio-
pia’s most common cancer, with high morbidity and mortal-
ity rates. The number of new cases increases year to year in
the country [71]. According to Memirie et al. [72], of all can-
cer cases in Ethiopia, 23% accounts for breast cancer. It
accounts for 33% of the cancers in women. Breast cancer
can be treated scientifically using different MPs. Aerva java-
nica, commonly known as “Tobia,” has been confirmed to be
used for cancer care. The crude extract from the leaves of
Aerva javanica has an antiproliferative effect on human
breast cancer cell lines (MCF-7) [73]. Kalanchoe petition,
commonly called “indahul,” used to cure breast cancer.
The gallic acid isolated from the leave of Kalanchoe petition
is responsible for its anticancer activity [56]. Extracts of Side-
roxylon oxyacanthum are reported to be used frequently
against breast cancer [49].

In another study, chloroform extract of aerial part of Cle-
matis simensis was tested for anticancer activity using MTT
assay against three breast cancer cell lines (JIMT-1, MCF-
7, and MCF-10A). The IC,, (ug/ml) values obtained after
treating two breast cancer cell lines (JIMT-1 and MCE-7)
and MCF-10A (one normal-like breast epithelial cell line)
were as 8019, 190+70, and 9719, respectively [74].
Asparagus africanus, named “Yeset-kest” in the local Ethio-
pian language, also treats cancer. The roots of the plant have
been reported for treating breast tumors [22]. People of var-
ious religious and ethnic groups in Ethiopia use Aerva java-
nica as a traditional medicine to treat multiple diseases,
including cancer. A scientifically validated study found that
the leaf extracts of Aerva javanica showed an antiprolifera-
tive effect on human breast cancer cell lines (MCF-7) [42].
Alkaloids isolated from Catharanthus roseus showed potent
cytotoxicity against the MDA-MB-231 breast cancer cell
line, with IC;, values ranging from 0.97 + 0.07 uM to 7.93
+0.42 uM [40]. In another work of Tesfaye and coworkers
[75], they checked the cytotoxic activity of Euphorbia schim-
periana, Crambe abyssinica, Aloe debrana, Vachellia nilotica,
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Camellia sinensis, Termitomyces schimperi, Pentarrhinum
insipidum, Acmella caulirhiza, Leonotis ocymifolia, Dorste-
nia barnimiana, Rumex nervosus, Clausena anisata, Heli-
chrysum mannii, Salvia leucantha, Vernonia auriculifera,
Corymbia brachycarpa, and Croton macrostachyus extracts.
Out of these, Euphorbia schimperiana, Acokanthera schim-
peri, Kniphofia foliosa, and Kalanchoe petition showed anti-
proliferative activity against human breast (MCF-7) cancer
cell lines.

3.2.2. Plants Used against Lung Cancer. Lung cancer is the
leading cause of cancer-related deaths in men and the sec-
ond leading cause of cancer-related deaths in women after
breast cancer in the world [76]. GLOBOCAN 2020 is an
online database providing global cancer statistics and esti-
mates of incidence and mortality in 185 countries for 36
types and all cancer sites combined. According to GLOBO-
CAN data, there were approximately 18.1 million new can-
cer cases and 9.6 million deaths worldwide in 2018. Of
these, 1.76 million died of lung cancer [77]. In the specified
year, the number of new lung cancer cases in Ethiopia is
3.1% and it accounts for 4.3% of deaths from the total num-
ber of new cancer diseases [20]. Different MPs are used for
the prevention and treatment of lung cancer. The seed
extracts of Glinus lotoides (n-hexane, chloroform, methanol,
and water) were tested for anticancer activity on the lung
cancer cell line (Calu-3) using MTT assay. The result
showed that methanol extract exhibits the highest anticancer
activity with an IC;, value of 29.7 + 1.3 yg/mL, while water
extracts (IC;, =262.2 + 1.2 yg/mL) exhibit the least antican-
cer activity [78].

In another study, the anticancer activity of the root of
Aloe pirottae was tested against stomach cancer (SNU-
638), ovarian cancer (A2780), pancreatic cancer (MIA-
PaCa-2), and lung cancer (A549) cell lines. The results dem-
onstrated that all extracts exhibited anticancer activity with
an IC,, value ranging from 6.37 to 29.69 ug/mL [79].

The in vitro cytotoxic activity of essential oils and
extracts of Ocimum basilicum was tested on a cancerous cell
line (MCEF-7). The result showed that the cytotoxic activity
of essential oil was found to be more effective than that of
the extracts [80].

Steroids extracted from Withania somnifera leaves were
tested for the lung cancer cell line (NCI-H460). The result
showed that steroids exhibited suitable anticancer activities
with an IC,, value of 0.45 yug/mL [81]. The cytotoxic activity
T/Corr (%) of the extract (50 ug/mL) on the lung cancer cell
line A427 after 96 hours was tested by Tesfaye et al. [75],
with a crystal violet cell proliferation test. According to their
research result, Crambe abyssinica, Aloe debrana, and
Vachellia nilotica showed values of 29.29, 49.65, 26.76,
26.41, and 46.62.

3.2.3. Plants against Blood Cancer (Leukemia). Blood-form-
ing stem cells are the source of all blood cells. Blood cancer
is caused by defects in the differentiation of these stem cells,
which mainly affect white blood cells. Bone marrow trans-
plantation, chemotherapy, antibodies, cytokines, and tumor
vaccinations are choices for improving leukemia patients’
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FIGURE 3: (a) Percent usage of different parts of MPs against cancer; (b) family-wise percentage of anticancer MPs.

survival rates [37]. Some Ethiopian plants such as Cleroden-
drum myricoides, Myrsine melanophloeos, and Solanecio
angulatus have demonstrated anticancer activity in the case
of leukemia [11]. The flower and leaf extracts of Solanecio
angulatus were tested for anticancer activities against HL-
60 human leukemia cell. The flower extract of the plant
showed higher anticancer activities against the cell line with
an IC;, value of 27.39 ug/mL [82]. Essential oils of Myrtus
communis were reported for the presence of 1,8-cineole, lin-
alool, myrtenyl acetate, and myrtenol which is responsible
for its anticancer activity against blood cancer (leukemia)
[83]. Methanol and chloroform leaf extracts of Cynoglossum
coeruleum were tested for anticancer activities against the
HL-60 human leukemia cell line. The result indicated that
the methanol extracts showed higher anticancer activity
(IC5, = 183.95 ug/mL) than chloroform extract (312.62 pug/
mL). The lowest IC;, value was recorded in methanol extract
from Cynoglossum coeruleum flower with a value of
360.2 ug/mL [82]. In another study, Jatropha curcas seed
extracts displayed potent inhibition against P388 lympho-
cytic leukemia (both in vitro and in vivo) [42]. One research
report showed that Alkaloids isolated from Catharanthus
roseus such as vincristine, vinblastine, vindesine, vinorelbine,
and vinflunine exhibited cytotoxic activity against human
leukemia cells [84]. According to another study, the antican-
cer activity of crude extracts of Rumex abyssinicus roots was
observed in prostate, brain, and breast tumor cell lines and
leukemia cell culture [22]. Flavonoids, namely, alpinumiso-
flavone and 4'-methoxylicoflavanone extracted from Ery-
thrina asuberosa stem bark, were tested for anticancer
activity against HL-60 cells (human leukemia) and the result
confirmed their anticancer activity [85].

3.2.4. Plants Used against Skin Cancer. The most common
cancer in the world is skin cancer. Melanoma is a type of

skin cancer that involves basal and squamous cell carcino-
mas [37]. According to the WHO data from 2017, skin can-
cer deaths in Ethiopia accounted for 0.03 percent of all
deaths. The age-adjusted death rate is 0.37 per 100,000 peo-
ple of Ethiopia. The most recent WHO data from 2020 also
showed that skin cancer deaths in Ethiopia accounted for
0.21 percent of all deaths, with new cases of 0.31% [86]. Phy-
tochemicals with anti-inflammatory, immune-modulatory,
and antioxidant properties have the best chance of acting
as a chemopreventive in skin cancers [87]. Scopoletin (7-
hydroxy-6-methoxy coumarin) from Gelsemium sempervi-
rens has been reported to show anticancer activity against
a skin cancer cell line (melanoma A-375) [88]. Plumbagin
(a quinonoid constituent) (Figure 4) isolated from the root
of Plumbago zeylanica was reported as having anticancer
activity [89].

The methanol extract of the leaf of Plantago lanceolata
was tested for anticancer activity. The result showed antican-
cer activities on the UACC-62 cell line with an IC,, value of
50.58 + 11.15 ug/mL[90]. Triterpenes found from the root of
Cucumis prophetarum and gallic acid isolated from leaves of
Kalanchoe petitiana are also used to cure skin cancer [90].
Bussa and Belayneh [21] reported the ethnomedicinal use
of Vernonia glaberrima leaves and their phytoconstituents
against skin cancer. The crude extract obtained from leaves,
stems, and barks of Clematis hirsute is used for treating
tumor/cancer on the neck [13].

4. Bioactive Compounds Used for
Cancer Treatment

MPs are the source of many secondary metabolites known
for their anticancer activity [37]. Phenolic compounds, alka-
loids, glycosides, and terpenoids are some examples of such
secondary metabolites with anticancer activity [30].
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4.1. Phenolic Compound. In plant species, phenolic com-
pounds are formed biologically via flavonoid, phenylpropa-
noid, and shikimate and possess hydroxide groups in the
aromatic ring. These phenolic molecules have been shown
for their cytotoxic, antiproliferative, and antioxidant charac-
teristics [91]. Ethiopia has many MPs used to treat cancer;
due to the existence of the phenolic molecule, for example,
Okoye and coworkers [92] showed the anticancer activity
of epigallocatechin extracted from Maytenus senegalensis.
The bioactive compounds obtained from Juncus effuses such
as 1-methylpyrene-2,7-diol, dehydrojuncusol, dehydroeftu-
sol, effusol, effususol A, and 5-(1-methoxyethyl)-1-methyl-
phenanthrene-2,7-diol (Figure 4) inhibited the proliferation
of human cancer cell lines [93, 94]. Naphthoquinone iso-
lated from Plumbago zeylanica extracts also treated human
pancreatic and lung cancers [95, 96]. In another study, iso-
lated compounds knipholone and knipholoneanthrone from
Kniphofia foliosa were tested for anticancer activity against
leukemic and melanocyte cancer cell lines. The results indi-
cated that knipholoneanthrone has a potential anticancer
agent [97].

According to a study on the biological activities and phe-
nolic compounds of ethanolic extracts from Zingiber offici-
nale and Curcuma longa rhizomes, the plants have
anticancer properties in the B164A5 murine melanoma cell
line due to the presence of phenolic compounds [98].

4.2. Flavonoids. Flavonoids are polyphenolic compounds
that make up a broad family of secondary metabolites found
in plants [85]. Various research showed that flavonoids in
different plants had been used for anticancer activities [99].
Multiple studies have shown that increasing the number of
flavonoids in one’s diet will reduce cancer risk [100]. Quer-
cetin, chalcones, genistein, curcumin, isoflavones, flava-
nones, and cisplatin are used to treat human oral cancer
while daidzein, genistein, quercetin, luteolin, and flavanones
are used to treat human breast cancer. Human lung cancer
can be treated with flavone and quercetin [101]. Some flavo-
nols like epicatechin, catechin-3-gallate, epigallocatechin fla-
van-4-ols, flavan-3, 4-diols, flavan-3-ols, catechin, and
gallocatechin also are used to treat different cancers such

as prostate and rectal cancers. Flavones such as luteolin,
chrysin, apigenin, flavonol: rutin, quercetin, myricetin,
kaempferol flavanones: naringenin, hesperidin, eriodictyol,
flavanonols: taxifolin are used to take care of lung cancer,
laryngeal cancer, and breast cancer [102].

In human leukemia cells, flavonoids extracted from Ery-
thrina suberosa stem bark such as 4'-methoxylicoflavanone
and alpinumisoflavone were found to have cytotoxic effects
[85]. Flavonoids extracted from Cassia Angustifolia, such
as scutellarein, quercimeritrin, and rutin demonstrated con-
siderable anticancer activity against MCF-7, Hep2, and HeLa
cell lines, with lower cytotoxicity towards the HCEC cell line
[103]. The crude extracts/fractions of Clerodendrum myri-
coides, Vernonia leopoldi, Dovyalis abyssinica, Sideroxylon
oxyacanthum, Clematis longicauda, Zanthoxylum chaly-
beum, and Clematis simensis were tested for anticancer activ-
ities and found cytotoxic effects against various breast
cancer-derived cell lines [74].

Bioactive compounds such as luteolin, sesquiterpene lac-
tones, coumarins, and phenolic acids isolated from leaves
and shoots of Vernonia amygdalina have shown cancer che-
moprevention [44]. One study observed the anticancer activ-
ity in Cassia angustifolia extract seed powder against the
tested HCEC, Hep2, HeLa, and MCF-7 cell lines. The IC,,
value of methanol extract against HeLa cells was 5.45g/L
and 4 g/L against MCF-7 cells, lower than the drug taxol
6.07 g/L and tamoxifen 6.4 g/L. This anticancer characteristic
is due to bioactive flavonoids such as quercimeritrin, scutellar-
ein, and rutin in the plant’s seed [104]. The different ethanolic
extracts of Lagenaria siceraria were studied for anticancer
activity against MCF-7. The result confirmed that it inhibits
cancer cells in a concentration-dependent manner with a max-
imum concentration of 80 ug/mL. This anticancer activity of
the extract can be attributed to its flavonoid and polyphenol
contents in the extracts [55]. Some of the advanced anticancer
flavonoids used to treat cancers are myricetin-3-O alpha-L-
rhamnopyranoside, flavone-8-acetic acid, quercetin 3-O-D
galactopyranoside, chrysoeriol, nobiletin, silybin, flavopiridol,
quercetin-3-O-amino acid-esters, xanthone, indirubin, 5,6
dimethylxanthenone-4-acetic acid, diosmetin, and myricetin-
3-O-alpha-L-rhamnopyranoside (Figure 5) [101].



20 BioMed Research International

OHQOH

Trans-bis(3-aminoflavone-kappan2N,O
bis(perchlorato-kappaO)copper(II)

Quercetin 3-O-D-galactopyranoside

o

Chrysoeriol Nobiletin

OH
OCH;

OH

Quercetin -3-O-amino acid-esters Xanthone Indirubin

o]
CHjy I 0) I
CH, CH,COOH
5,6-dimethyxanthenone-4-acetic acid Diosmetin

F1GUre 5: Chemical structure of anticancer flavonoids.

4.3. Alkaloids. Alkaloids are essential chemical compounds  Alkaloids including vinblastine and camptothecin have also
that can be used to discover new drugs. In vitro and  been used to develop anticancer drugs [104]. The vinca alka-
in vivo, some alkaloids derived from natural herbs have anti-  loids, such as vinblastine, vinorelbine, and vincristine, were
metastasis and antiproliferative effects on various cancers.  the first plant-derived anticancer agents to gain approval
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for clinical use [87]. Some of the alkaloids used having anti-
cancer activities are taxol, vincristine, vinblastine, 9-methox-
ycamptothecin, berberine, schischkiniin, coronaridine,
naucleaorals, monoamine, camptothecin, an indole alkaloid,
and protoberberine [105] (Figure 6). In Ethiopia, the alka-
loids extracted from the root of Gloriosa superba are used
to treat breast cancer. When the root is chewed and applied
externally to the affected area, it relieves and recovers pain
[22, 42]. Phytochemical studies conducted in the Harari
region have shown that the alkaloids and glycosides in the
roots of Hydnora abyssinica are vital for cancer treatment
[38]. The chloroform extract of Clematis simensis, rich in
alkaloid bioactive compounds, showed cytotoxicity against
three breast cancer cell lines. Two breast cancer cell lines
JIMT-1 and MCF-7 showed ICg, values of 80 ug/mL and
190 ug/mL, respectively. One of the normal-like breast epi-
thelial cell lines (MCF-10A) has 97 ug/mL [74]. The alka-
loids, which are also present in the flower of Solanecio
angulatus, showed in vitro cytotoxicity properties with an
IC,, value of 133.72 ug/mL in the tested cell line (HL-60)

[30]. Solasonine and solamargine alkaloid (Figure 6) mole-
cules, which were isolated from Solanum nigrum, exhibited
anticancer activities on the human gastric cancer cell line
(MGC-803) with IC,, values of 5.2 yg/mL and 8.77 ug/mL,
respectively [40].

4.4. Steroids. A group of natural or synthetic organic com-
pounds with a molecular structure of 17 carbon atoms
grouped in four rings is known as steroids. In genetics,
chemistry, and medicine, steroid hormones play a significant
role. Hundreds of steroids have been discovered in fungi,
animals, and plants [106]. Medicinal plant steroids are
well-known secondary metabolites to have anticancer activ-
ity [107]. Bioactive compounds of steroids which were iso-
lated from Withania somnifera such as 5,6,14,15 diepoxy-
4,27-dihydroxy-1-oxowitha-2,24-dienolide and withaferin-
A (Figure 7) showed anticancer activity to the human lung
cancer cell line (NCI-H460) with 0.45ug/mL and 8.3 ug/
mL IC,, values, respectively, [81]. In addition, cytotoxic
activities were shown in extracts of Bersama abyssinica.
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Hellebrigenin 3,5 diacetate, hellebrigenin 3-acetate, berseno-
genin, 3-epiberscillogenin, and berscillogenin demonstrated
cytotoxic activities in the plant extract [108, 109]. Physalin
B, D, F steroids which are found in Physalis angulate showed
anticancer activities on different cancer cell lines such as KB,
A549, HCTS, and PC3 with the lowest EC;, (ug/mL) value
of 0.9 (for KB), 1.3 (for A549), 1.0 (for HCTS), and 0.9
(for PC3), respectively, for physalin F, physalin D, and phy-
salin B [110].

4.5. Essential Oil. Essential oils (EOs) are well-known anti-
cancer bioactive compounds obtained from medicinal and
aromatic plants. Essential oils are highly volatile, aromatic
yields obtained from plants. Due to their volatility, they
can easily be extracted by steam distillation from different
natural sources [111]. They may be a generic word for the
liquid and highly volatile plant constituents with a distinct
odor [111]. EOs having anticancer properties are listed in
Figure 8. They are present in plants as secondary metabolites
in their flowers, leaves, fruits, buds, seeds, rhizomes, barks,
and roots [112, 113]. The essential oils such as limonene
and perillyl alcohol, which is extracted from Citrus sinensis,
are used for anticancer activities [114], and terpinene-4-ol,
a-thujone, f-citronellal, a-pinene, y-eudesmol, §-cadinene,
and methyl cinnamate from the Lamiaceae family are used
for anticancer activities [115] as illustrated in Figure 8. The
presence of bioactive compounds such as citronellyl acetate,
pulegol, and citronellol in essential oils from Pulicaria inu-
loides was used for anticancer activity against liver, breast,
and colorectal/colon cancers [116]. The essential oils derived
from the flower of Achillea ligustica, leaf and the seed of Cor-
iandrum sativum, leaf of Melaleuca alternifolia, the seed of
Nigella sativa, and aerial parts of Pelargonium graveolens are
used to treat different cancer diseases [117]. Some bioactive
compounds such as linalool, 1,8-cineole, myrtenyl acetate,

and myrtenol in Myrtus communis essential oil have antican-
cer properties in the case of blood cancer (leukemia) [83].

4.6. Other Bioactive Compounds. Various studies have
shown that bioactive compounds such as fucoxanthin can
be used to prevent breast cancer and triterpenes, anthocya-
nins, and saponins can be used to treat lung cancer. Blood
cancer can be prevented using epigallocatechin gallate and
rosavin [118]. Various compounds have been isolated from
Bersama abyssinica to determine the plant’s anticancer or
antitumor function. Lignin and hallebergenin 3-acetate are
two of these compounds that have been shown to inhibit
tumor growth [22]. Garcinol, limonoids, crocin, and genis-
tein are used to prevent pancreatic cancer [118]. The root
of India involucrate, also known as “Yezngerotelba” in
Ambharic, can treat cancer, including diterpenes, and gnidi-
cin, mezerein, gnidilatidin, gnidiglucin, and gniditrin are
used to prevent cancer isolation biologically active com-
pounds [22]. Boswellia acids in boswellia species give a
defense mechanism to have anticancer activities [119]. The
presence of gallic acid isolated from the leaves of Kalanchoe
petition, which is commonly called “indahula,” is also essen-
tial to cure breast cancer [56]. It has been documented that
the roots of Asparagus africanus are used to treat tumors
[22]. Three lignans isolated from Carissa spinarum, namely,
nortrachelogenin, carol, and carissanol, were found to be
cytotoxic to WI38, MCF7, and A549 cell lines. Compared
with carissanol and nortrachelogenin, carinol shows higher
cytotoxic activity against these three cell lines, with an IC,
value of 1 ug/mL [40].

5. Conclusion and Future Perspective

Several plant species are already being utilized to treat or pre-
vent cancer. Multiple studies have identified plant species with
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anticancer characteristics, emphasizing herbal medicine in
developing nations. In Ethiopia, many MPs can treat various
types of cancer, such as breast cancer, lung cancer, blood can-
cer, and skin cancer and tumors. The ethnobotanical applica-
tion of MPs for cancer treatment confirmed that plant leaves
are the most valuable for preparing anticancer drugs
(36.76%), followed by roots (27.2%), bark (12.5%), and flowers
(1.5%). According to the analyzed data, the Euphorbiaceae
family has the highest percentage (10.71%) of plant families
utilized to treat cancer. The Asteraceae and Lamiaceae families
have the second (7.1%) and third (6.1%) values, respectively.
Regarding their habit, shrubs account for (39.5%) followed
by herbs (33.8%), trees (17.9%), and climber or weed (8.8%).

Although numerous MPs have been utilized ethnobota-
nically to treat cancer, only a few MPs have been formally
examined for anticancer activity. A few secondary metabo-
lites and pure isolated compounds have been tested against
cancer cell lines in vitro. Therefore, it is imperative to con-
duct detailed phytochemical research to isolate new antican-
cer drugs. Since the traditional knowledge for anticancer
medicines provides basic information for further scientific
research on the synthesis of anticancer drugs, it is necessary
to conduct comprehensive ethnomedicinal research. The
anticancer mechanism of these medicinal plant extracts is
still unclear. Therefore, more in-depth scientific research is
needed, which is the homework for researchers to conduct
further studies.
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