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Abstract
Many people in developing countries including Nigeria patronize herbal products due
to their belief of curative potentials of these products. Traditional herbalists have
claimed successful remission of breast cancer by using plants reported here.
Unfortunately the claims were empirical to date without adequate supportive scientific
rationale. Thus, the current review discusses five selected edible medicinal plants
commonly prescribed by local herbalists in Nigeria for the treatment of breast cancer.
The traditional therapeutic use of Vernonia amygdalin, Annona senegalensis, Cajanus
cajan, Guiera senegalensis and Moringa oleifera is summarized and correlated with
relevant scientific investigations. Vernonia amygdalina is the most popularly used
plant for breast cancer remedy in Nigerian folk medicine and also the most
extensively studied. Nevertheless, scientific data available to support the anticancer
activities of these plants are very limited suggesting the need for further and more
extensive analysis of these plants.
KEYWORDS: Breast cancer, medicinal plants, traditional herbalists, Nigeria.
Introduction
Breast cancer is the most frequently diagnosed cancer and the leading cause of
cancer-related deaths among women worldwide. It accounts for 23% of total cancer
cases and 14% of annual cancer deaths globally (Jemal et al., 2011). In Nigeria breast
cancer is associated with negative psychosocial stigma (Elumelu et al., 2013) and the
disease is locally known as “Sankaran nono” among Hausa and Fulani ethnic tribes
(Abubakar et al., 2007). Until recently, Nigeria lacks well-organized cancer
registration centre, however according to Ibadan and Abuja cancer registries, the
incidence rate of breast cancer in women continue to rise annually with up to 40.8%
and 50.8% new cases recorded in 2009 and 2010 respectively (Jedy-Agba et al.,
2012).
Researchers are continually developing treatments for cancer but chemotherapy and
palliative care (in advanced stage of the disease) currently remain the leading
treatment measures. However, due to the known side effects of synthetic anti-cancer
drugs and the development of chemo-resistance by the cancer cells (Jordan, 1995;
Massarweh and Schiff, 2007), additional novel approaches using bioactive principles
from plant-based natural products are highly needed to improve current therapeutic
responses.
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The traditional medical practice in Nigeria constitutes part of the people’s religious
beliefs and cultural heritage and is based on their knowledge of the healing potentials
of vast Nigerian medicinal plants (Gbile and Adesina, 1987). Many Nigerians often
patronize traditional herbalists for their primary health care needs (Ene and Atawodi,
2012). Perhaps this could be attributed to their accessibility, affordability and belief
that traditional medicine is more effective than orthodox medicine particularly to the
rural dwellers. However it is worthy to mention that despite the patronage, traditional
herbalists more often hide valuable information regarding the healing effect of these
plants and this attitude greatly affect scientific efforts to validate their local uses in
breast cancer treatment (Ashidi et al., 2010).
Therefore in order to contribute to the scientific efforts in addressing growing breast
cancer burdens in the society, this review aimed to summarize relevant scientific
investigations (available) on the five selected Nigerian medicinal plants that are
commonly used for breast cancer treatment. These are Vernonia amygdalina, Annona
senegalensis, Cajanus cajan, Guiera senegalensis and Moringa oleifera. This
selection was based on their wide distribution and knowledge among the Nigerian
rural inhabitants.
Vernonia amygdalina
V. amygdalina belongs to the Asteraceae family and is commonly known as bitter
leaf, “shuwaka”, “ewuro’’ or “etidot” among different ethnic tribes in Nigeria. The
plant (figure 1a) is a small tree of two to five meters high, cultivated along the
drainage lines, natural forest or home gardens throughout tropical Africa. It is
popularly used in the preparation of local soup called “ogbono” and “ndole” in
Nigeria and Cameroon, respectively (Yeap et al., 2010). The bitter taste of the leaves
can be reduced significantly by washing with warm salty water (Farombi and
Owoeye, 2011). V. amygdalina has been reported as an essential ingredient in many
traditional polyherbal formulations (Yeap et al., 2010). In ethnomedical practice, the
leaves of V. amygdalina are macerated in cold or hot water and consumed as
vegetable soup or aqueous extracts (figure 1b) for the treatment of various ailments.
The traditional claims on ethnopharmacological actions of V. amygdalina include
antioxidant, antigenotoxic and chemopreventive activities (Farombi and Owoeye,
2011).
Phytochemical screenings of different extracts of V. amygdalina revealed flavonoids,
steroid glycosides, sesquiterpene lactones and phenolics as the active principles and
were reported to have potential cytotoxicity against leukemia and breast cancer cell
lines (Jisaka et al., 1993, Luo et al., 2010a). Izevbigie and Ernest (2005)
demonstrated the potential inhibitory effect of V. amygdalina peptides on mitogenactivated proteins kinases (MAPKs) that can influence important cellular and
molecular mechanisms related to breast cancer development. The MAPKs are known
to activate estrogen receptor-α (ER-α) as one of the regulatory mechanisms for the
breast tumor progression. V. amygdalina extract was further shown to inhibit DNA
synthesis in MCF-7 human breast cancer cells in a time- and concentration-dependent
manner (Izevbigie, 2003).
The MTT [3-(4, 5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] assay
performed on MCF-7 cell lines treated (0.125 to 2 mg/ml) with the extract of V.
amygdalina leaves showed significant reduction in MCF-7 cell proliferation within 48
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hours after the treatment (Yedjou, 2008). In addition, COMET assay (alkaline single
cell gel electrophoresis) performed on these treated cells indicated a slight increase in
the DNA damage of these cells in a dose-dependent manner. Hence these properties
of V. amygdalina indicate tthe potential of this plant as a good source of anticancer
agent especially against breast cancer. Luo et al. (2010a) identified 32 active
compounds from V. amygdalina among which flavonoids and sesquiterpene lactones
are the most active compounds reported to have anticancer activities (Kupchan et al.,
1969). Luo et al. (2011) also isolated another sesquiterpene lactone compound called
vernodalinol that inhibited DNA synthesis in MCF-7 cells. Vernodalinol and other
anticancer compounds in V. amygdalina are suggested to be responsible for the in
vitro anticancer activities on MCF-7 cells.
Annona senegalensis
A. senegalensis (pers) is a multipurpose fruit-bearing shrub that belongs to
Annonaceae family. It is locally known as “gwandar daji” or “abo” in Hausa and
Yoruba dialects, respectively. The plant usually grows freely in the bushes and along
river banks. In Nigeria A. senegalensis is particularly widespread in the Northern
regions such as Kano, Kaduna, Plateau and the Federal Capital Territory (FCT) Abuja
(Mustapha, 2013). A. senegalensis has been used by the traditional healers for breast
cancer treatment in South-Western region of Nigeria (Ashidi et.al, 2010). Both the
young and mature fresh leaves of A. senegalensis (figure 1c) are normally harvested
preferably before noon (perhaps for the best result) for the treatment of many diseases
including breast cancer. The dried leaves and roots are grounded into powder form
and taken orally with locally prepared semi-solid drink made from maize or millet
locally known as “kunu” among the Hausa ethnic tribe (Oladipo et al., 1990).
Phytochemical analyses of the extracts from different parts of A. senegalensis plant
indicated the presence of many bioactive principles including flavonoids, coumarins,
unsaturated tannins and alkaloids among others (Mustapha, 2013). The activityguided fractionation demonstrated the presence of four bioactive carotenoid
compounds (C1, C2, C3 and C4) in the chloroform extract of the stem bark. C2 has
selective and significant cytotoxicity against MCF-7 breast cancer cells
(ED50 1.0 µg/mL) and significant lethality in the brine shrimp lethality test (BST)
(LC50 < 1.0 µg/mL), while C3 and C4 showed weak potencies (ED50 17-18 µg/mL)
and selective cytotoxity against prostate cancer cells, PC-3 (Fatope et al., 1996).
Cajanus cajan
C. cajan is commonly known as pigeon pea in English, “waken turawa” and “otili” in
Hausa and Yoruba languages of Nigeria, respectively (Lim, 2012). The plant (figure
1d) has been recommended as a useful remedy for breast cancer. The traditional
herbalists have disclosed that boiled leaves of C. cajan alone or in combination with
the fruits of Xylopia aethiopica and Securidaca longipedunculata are given to women
that suffer from painful breast lumps. The filtered decoction is both drunk and used to
wash the breast very early in the morning before talking to any person as part of their
cultural use of this plant (Ashidi et al., 2010).
Ashidi and co-workers (2010) demonstrated strong cytotoxicity of the methanolic leaf
extract of C. cajan on human breast (MCF-7), lung (COR-L23) and melanoma (C32)
cancer cells (LC50 value 0.7-14.7µM) using sulforhodamine B (SRB) cytotoxicity
assay. However, the activity was not specific since cell death of the normal skin
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epithelial cells (SVK14) was also reported. Further fractionation of the methanol
extract yielded six bioactive compounds (hexadecanoic acid methyl ester, α-amyrin,
β-sitosterol, pinostrobin, longistylin A and longistylin C) believed to be major
contributors of the observed cytotoxicity above. An isoflavanone and phytoalexin,
cajanol (5-hydroxy-3-(4-hydroxy-2-methoxyphenyl)-7-methoxychroman-4-one), is
considered as the most active principle isolated from the roots of C. cajan. Cajanolhas
been reported to induce apoptosis of MCF-7 cells in a time- and concentrationdependent manner by Bcl-2/Bax-mediated mitochondrial apoptotic pathway (Luo et
al, 2010b), lending further support for the use of C. cajan as a breast cancer remedy
by the traditional herbalists in Nigeria.
Guiera senegalensis
G. senegalensis is a shrub of about 3 meters high and a member of Combretaceae
family that grows in many abandoned fields in Nigeria and other parts of tropical
Africa. It is popularly known as “sabara” and is widely used by the Hausa and Kanuri
tribes in the Northern-Eastern parts of Nigeria (Ene and Atawodi, 2012). The leaves
are the most commonly used part of this plant in folk medicine. In Nigeria, the
recommended cultural practices for treatment of breast cancer and associated breast
inflammatory lesions (e.g. mastitis) include regular drinking and taking bath with
fresh water decoction of G. senegalensis leaves. In addition, the poultices of fresh
leaves are made in some instances and rubbed all over the affected breast.
Alternatively, the patient will be asked to cover herself with a thick cloth along with a
vessel containing hot water decoction and to inhale the entire vapor, a process known
as “suraaci” in Hausa tribe (Abubakar et al., 2007).
Several studies have indicated the presence of alkaloids, flavonoids, quercetin,
catechins, saponin, tannins and a bitter principle, elastine, in the roots and leaves of G.
senegalensis with potential anticancer and other forms of biological activities (Jigam
et al., 2011). Kuete et al. (2012) reported on the antitumor and anti-angiogenic effects
of guieranone A (GA), a naphthyl butanone compound isolated from methanolic leaf
extracts of G. senegalensis against human lymphoblastic leukemia (CCRF-CEM) and
its resistant variant (CEM/ADR5000), as well as breast (MCF-7), lungs (A549), and
colon (HCT-116) cancer cell lines at IC50 values of < 4µg/ml. The study showed that
GA induces low expression of caspase 3/7 activity in CCRF-CEM cells after 6 hour
exposure and cell cycle arrest between S and G2/M phases. In addition, flow
cytometric data from Kuete et al. (2012) indicated that the cells underwent
progressive apoptosis in a time- and dose-dependent manner after 72 h of treatment.
GA also demonstrated strong inhibition of the blood capillary growth on the
chorioallantoic membrane of quail eggs. Despite available data on the general
anticancer activities and the traditional uses of G. senegalensis, relevant scientific
backing is still lacking to support its use in breast cancer treatment.
Moringa oleifera
M. oleifera (Lam) belongs to Moringaceae family and is commonly called “drumstick
tree” or “horse-radish tree” in English. The local names include “zogale” and
“gergedi” in Hausa and Igala tribes of Nigeria, respectively. M. oleifera is native to
tropical countries like Nigeria; it is also widely distributed in India, West Asia and
other parts of the world (Morton, 1991). It is cultivated as food in local home gardens
throughout Nigeria and the medicinal values of its different parts has long been
recognized in folk medicine. The leaves are highly recommended for pregnant
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mothers because they are rich in iron, calcium, natural antioxidants, flavonoids,
phenolics, carotenoids and other dietary minerals (Anwar et al., 2007).
In traditional practice, macerated crude leaf extract of M. oleifera is mixed with honey
for additional flavor and taken at different times after meals, or the powdered leaves
are added in regular solid or semi-solid meals (Mishra et al., 2011). Phytochemical
studies have shown that M. oleifera contains compounds of different chemical classes
such as quercetin, kaempeferol, niazimicin, beta-sitosterol, zeatin, vanillin,
glucosinolates, isothiocyanates, saponins and tannins that are believed to have
anticancer activities (Guevara et al., 1999; Atawodi et al., 2010b). A chemopreventive
effect has been demonstrated in 7,12-dimethylbenz[a]-anthracene (DMBA)-induced
mice skin papilloma model using methanolic seed extract of M. oleifera. Following
topical application of the extract the overall skin papilloma burden reduced
significantly (Bharali et al., 2003). In another study conducted by Costa-Lotufo et al.
(2005), a crude extract of M. oleifera was shown to display cytotoxicity and antitumor
activities on different human cancer cell lines by using a number of assay methods
such as BSLT, MTT, sea urchin eggs and hemolysis assays.
Discussion
The current review summarizes relevant ethnopharmacological and scientific
researches on five selected medicinal plants commonly used for treatment of breast
cancer in Nigeria. This is particularly important for a number of reasons; increasing
morbidity and public health burden associated with breast cancer in Nigeria
(Ihekwaba, 1992), the widespread practice of folk medicine in Nigeria coupled with
several reports on the anticancer potentials of vast Nigerian medicinal plants
(Olowokudejo et al., 2008) and the increasing rate of patronage towards traditional
medicine by Nigerians (Ene and Atawodi, 2012). The latter is probably due to
traditional beliefs and their apparent advantages as claimed by the traditional healers.
In addition, modern health care facilities are relatively costly and not easily accessible
especially to rural dwellers.
Medicinal plants are considered as primary source of novel anticancer agents. Many
commercially available anticancer drugs such as Vinblastine, Vincristine, Paclitaxel
and Docetaxel were initially derived from medicinal plants (Cragg and Newman,
2005). The plants reported in this review are well-known in Nigeria and are mostly
used as food and for medicinal purposes. Traditional herbalists often prescribe them
by using different ethnopharmocological approaches based on religious (incantation)
and sociocultural perspectives. More appropriately, phytochemical screenings have
established the presence of active biochemical substances in these plants
predominantly flavonoids, glucosides and sesquiterpene lactones that are implicated
in most of the anticancer activities observed (Luo et al., 2010a). So far there is little or
no literature available that focused specifically on their application in breast cancer
treatment in Nigeria. Hence these plants have non-specific anticancer activities among
others. Furthermore the rich abundance of naturally occurring antioxidant constituents
in different parts of these plants (Mustapha, 2013) is a possible explanation for their
antitumor activity. Thus the antioxidants could contribute to the plants ability to
suppress lipid peroxide formation and scavenge free radicals and reactive oxygen
species (ROS) that initiate carcinogenic processes through DNA damage.
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Table 1 abridges the phytochemical screenings and active chemical constituents
isolated from these five selected Nigerian medicinal plants. Phytochemical screening
of different crude extracts from the leaves, roots and stems of these plants have shown
potential anticancer activities against MCF-7 and other cancer cell lines at LC50
values of < 20 µg/ml (Fatope et al., 1996, Izevbigie et.al, 2004, Ashidi et.al, 2010).
From the literature search, V. amygdalyna is the most studied to date, with relevant
scientific data available that contribute towards understanding the scientific basis for
its traditional use in breast cancer treatment. The remaining plants have little or no
scientific studies on breast cancer although they have been investigated on general
anticancer activities (Izeybigie and Ernest, 2005). In addition, since anticancer
activities varied between medicinal plants, some of these plants achieve their
maximum cytotoxic effect in combination with other plants that can work in a
synergistic manner. Thus, this phenomenon may explain the scientific basis for
combination therapy in traditional medical practice (Ashidi et al., 2010).
Conclusions
For many decades, V. amygdalina, A. senegalensis, C. cajan, G. senegalensis and M.
oleifera reported in this review were claimed to be highly effective against breast
cancer by the traditional healers in Nigeria, but scientific data to support the validity
of these claims is lacking. The information regarding pharmaceutical leads isolated
from these plants has been established by many workers, but with limited scientific
rationale to justify their application in traditional management of breast cancer. In
addition, there is also a dearth of information on their standard curative dose, efficacy
and mechanism of pharmacological actions in breast cancer and normal tissues. There
are many other medicinal plants that are traditionally used for cancer (including breast
cancer) in Nigeria that could not be covered in this short review but the information
gathered provides a glimpse of the traditional practices commonly adopted for the
management of breast cancer in Nigeria although without sufficient scientific
evidence. Thus, further scientific research on these traditionally recognized Nigerian
medicinal plants, is significantly needed to establish specific, safe and efficacious
traditional herbs for breast cancer treatment as practiced in other parts of the world.
This can be done through isolation, purification and characterization of active
anticancer agents and understanding their possible mechanism of biological activities
in vitro and in vivo.
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Figure Caption
Figure 1: Selected medicinal plants used traditionally as remedy for breast cancer in
Nigeria. a - b: Vernonia amygdalina,
amygdalina c: Annona senegalensis, d - Cajanus cajan, e Guiera senegalensis,, f - Moringa oleifera
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Table 1 Selected medicinal plants used traditionally as remedy for breast cancer in Nigeria
Scientific name
(family)
V. amygdalina
(Asteraceae)

Local name(s)

Parts used

Active principles

Reported anticancer activities
Inhibition of DNA synthesis in MCF-7
cell lines (Igile et al., 1995; Izevbigie et
al., 2004; Yedjou et al., 2008; Luo et al.,
2011) and antiproliferative activity in PC3 & BT-549 (Luo et al., 2010a) and HT144 cell lines (Owoeye et al., 2010).
Cytotoxic effect in MCF-7 & PC-3 cell
lines & lethal in BST (Fatope et al., 1996).

Shuwaka, Ewuro,
Etidot,Onugbu,
Olubo, Tsula

Leaves

Flavonoids (sesquiterpenes lactone,
steroid glucoside and fatty acid),
saponins

A. senegalensis
(Annonaceae)

Gwandar daji,
Uburo-ocha, Labo

Leaves & fruits

C. cajan
(Fabaceae)

Waken
tantabara,Waken
gwari, Otili

Leaves & roots

Flavonoids, annonine, entkauneroids, triterpenes, alkaloids,
tannins etc.
Stilbenes longistylin A, Longistylin
C, Cajanol

G. senegalensis Saabara
(Combretaceae)

www.oiirj.org

Leaves & stems

Guieranone A, flavonoids, tannins
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Induction of apoptosis in MCF-7 cells
(Luo et al., 2010b). Cytotoxicity in MCF7, COR-L23 & C32 cell lines (Ashidi et
al., 2010). Toxicity to brine shrimp
(Anwar et al., 2010).
Induction apoptosis via cell cycle arrest in
MCF-7, CCRF-CEM, CEM/ADR5000,
A549 & HCT-116 cancer cell lines (Kuete
et al., 2012).
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M. oleifera
(Moringaceae)

Zogala, Ewe-iye,
Okweoyibo,
Muguunda

www.oiirj.org

Whole plant

Niazimimicin, kaempferol, βsitosterol
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Induction of apoptosis via inhibition of
NF-κB in Panc-1, p34, COLO cell lines
(Berkovich et al., 2013). Cytotoxic
effectin skin papiloma (Bharali et al.,
2003) and multiple myeloma cell lines
(Parvathy and Umamaheshwari, 2007).
Antiproliferative, toxicity to brine shrimp,
inhibition of sea urchin egg development
(Costa-Lotufo et al., 2005).
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