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Abstract

This is a literature survey of the genus Terminalia, a member of the family Combretaceae with emphasis on
Terminalia avicennioides. T. avicennioides is a plant of medicinal importance common in Africa and Asia. The plant
has been reported to be used by traditional medical practitioners to treat a variety of conditions including
inflammation, oxidative stress and cytotoxicity in both humans and animals.
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Introduction
Traditional medical practices worldwide have employed herbal

remedies for the prevention and treatment of different diseases.
Scientific research and clinical trials have confirmed the efficacy of
several plants in the treatment and prevention of a number of
conditions [1]. Phytomedicine is the use of any part of a plant
including the seeds, berries, roots, leaves, bark, or flowers for
medicinal purposes, the leaves and tree are shown in Figures 1 and 2
respectively. In many developing countries, herbal medicinal systems
remain important in the treatment of many ailments. Ayurvedic
medicine is still commonly practiced within India with an estimated
85% of Indians still using crude plant preparations [2]. Traditional
Chinese medicine (TCM) and African medicinal systems also account
for a major portion of health care in their populations. Many of the
prescription drugs currently in the market were originally isolated
from plants and/or are semi-synthetic analogues of phytochemicals
(chemical constituents of plants). The trend is to isolate and
characterize the individual phytochemical components with the aim of
producing an analogue of increased bioactivity or bioavailability. Such
studies have given rise to many useful drugs like the anticancer drugs
vincristine and vinblastine (from Vinca rosea). [3].

Combretaceae is a large family of trees, shrubs, vines and
mangroves [4]. It is found in the tropical and subtropical regions
worldwide, with the highest diversity in Asia and Africa [5]. Two of the
largest and most useful genera are Combretum, and Terminalia [6].
Terminalia comprises species of medium to large flowering trees, many
of which have a history of usage in traditional medicinal systems [7].
Terminalia species are widely distributed throughout the tropical and
subtropical regions of Asia, Australia and Africa. Different species

occur in different parts of the continent and their usage, which is often
widespread, is also associated with specific cultural/ethnic groups.
Thus, a species used by one cultural group for a specific property may
either have a different therapeutic use or none by other groups in
different regions of the continent [8].

Figure 1: Leaves of Terminalia avicennioides.

Phytochemical studies performed on different Terminalia species
have demonstrated the occurrence of several classes of chemical
constituents, such as tannins, pentacyclic triterpenes and their
glycoside derivatives, flavonoids and other phenolic compounds [9]. T.
avicennioides known as Baushe (Hausa, Northern Nigeria), Igi odan
(Yoruba, Southwest Nigeria), and Ebo (Igbo, Southeast Nigeria) [10],
has been used with apparent success in Nigeria, particularly among the
rural population and the rich history and successes of its use is due to
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the fact that modern medicines are expensive and beyond the reach of
the majority of the populace [1].

Figure 2: Terminalia avicennioides tree.

Preparations from various parts of the plant have been
ethnopharmacologically validated using modern pharmacological
research techniques to determine their biological activities (Table 1).

Biological activities of T.
avicennioides

Type of
studies

Results Observations/Comments References

Antioxidant In vivo Increased liver superoxide dismutase
(SOD) and catalase with decreased
Malondialdehyde (MDA)

Terminalia avicennioides has antioxidant
properties and can boost antioxidant level in
organisms

[11,12]

Enzymatic inhibition In vivo Extract from the plant prevented the
(diethylnitrosamine) DEN-induced
increase in the liver enzymes ALT,
AST, ALP and GGT

The extract possess hepatoprotective activity [13]

Anticancer In vitro Decrease in cancer cell viability assay
which is dose- and time-dependent

Extract of the plant is cytotoxic against the
(Ehrlich ascites carcinoma) EAC cell lines

[10,14]

Anticonvulsant In vivo Pentylenetetrazole-induced
convulsion was reduced in a dose-
dependent pattern

Ability of the extract to protect rats stimulated
with pentylenetetrazole may be an indication
of its pharmacological depressant activity on
both the spinal cord and the brain stem

[15]

Table 1: Some Pharmacologic activities of different parts of Terminalia avicennioides.

Phytochemicals
Phytochemicals are naturally occurring constituents of plants, they

are found in different parts of a plant including the bark, leaves,
flowers, roots, fruits and seeds. These are metabolites synthesized by
plants as part of their defense mechanisms; alkaloids, glycosides,
resins, volatile oils, gums, tannins, flavonoids, terpenes and phenols
with the active principles usually found concentrated in the storage
organs of the plants. Information on the chemical constituents of
plants is necessary as these will be useful in the synthesis of complex
chemical compounds. The aqueous root bark extracts of T.
avicennioides has been reported to contain flavonoids, tannins,
phenols, saponins, alkaloids and other phytochemicals [16], they have
also been reported to exhibit free-radical scavenging, anti-oxidant and
anticancer activities [13].

Antioxidant activity
The high antioxidant contents of many Terminalia species have been

of significant importance. Consumption of high levels of antioxidants
(as are characteristic of Terminalia species) may prevent the formation
of tumor [8,17], and prevent some other conditions such as neural
degeneration [18]. Phenolic compounds have been known to possess a
strong antioxidant activity [19] with the primary function of protecting
cell constituents against oxidative damage by scavenging the free
radicals, thereby preventing their detrimental effects on nucleic acids,
proteins, and lipids in the cells [19]. The high antioxidant activities of
plants of the genus Terminalia can be associated with their phenolic
contents [20]. Common plant phenolic compounds include flavonoids,
tannins, anthocyanins, and Gallic acid, all of which are common
phytochemical constituents of Terminalia species. The high tannin and
flavonoid contents associated with this genus; have been implicated for

Citation: Aliyu H, Suleiman M, Ahmed A, Chiezey N, Ahmed A, et al. (2018) Terminalia avicennioides Guill & Perr (Combretaceae): Pharmacology
and Phytochemistry of an Alternative Traditional Medicine in Nigeria: Mini Review. J Pharmacogn Nat Prod 4: 152. 
doi: 10.4172/2472-0992.1000152

Page 2 of 4

J Pharmacogn Nat Prod, an open access journal
2472-0992

Volume 4 • Issue 2 • 1000152



the antioxidant activity [21]. The tannin content of the Asian species T.
chebula has been reported to be as high as 32% [22]. The antioxidant
activity of T. arjuna bark studied was observed to be comparable to the
standard antioxidant ascorbic acid in its free radical scavenging and
lipid peroxidation activities [23]. Also, The antioxidant activities of the
methanolic fruit extract of T. bellerica studied by in vitro assay using
2,2-diphenyl-1-picrylhydrazyl (DPPH), oxygen radical absorbance
capacity (ORAC) and ferric reducing ability of plasma (FRAP)
exhibited a high antioxidant activity; the high antioxidant activity of
the aqueous methanolic extracts of the leaves, bark and fruits of T.
arjuna, T. bellerica, T. chebula and T. muelleri were attributed to their
high phenolic contents [24]. Similarly, the high antioxidant contents
have also been reported for the African species including T.
brachystemma, T. gazensis, T. mollis, T. pruniodes, T. sambesiaca and
T. sericea [25], the aqueous root bark extracts of T. avicennioides has
been observed to possess antioxidant activity exhibited by the
hepatoprotective and haemoprotective activities against hepatic
oxidation-reduction reaction (redox) and haemostatic imbalances
caused by diethylnitrosamine (DEN) in rats, which measured up well
with that of curcumin [26].

Anti-inflammatory activity
Inflammation is a complex response by the body to injury; it

typically follows a variety of insults including burns, wounds, bites,
stings, etc. It is characterized by a wide range of symptoms including
swelling, redness and pain [27]. The inflammatory processes require
the cellular release of several classes of molecules; vasoactive
substances (such as bradykinin, prostaglandins, and vasoactive
amines) to dilate blood vessels and open junctions located between
cells to allow leucocytes to pass through the capillaries. Any compound
capable of blocking these vasoactive substances would potentially have
a therapeutic effect as an anti-inflammatory agent [28]. There are no
known scientific studies to buttress the anti-inflammatory property of
T. avicennioides as claimed by traditional medical practitioners.
However, potent anti-inflammatory activity has been reported with
some other species such as, T. sericea [29]. But, from the
phytochemical analysis of T. avicennioides, flavonoids and tannins
which have anti-inflammatory activities are also present in the plant
this suggests that the plant too can be said to have an anti-
inflammatory activity as claimed by the local people.

Cytotoxicity
Cancer is responsible for the high rates of human mortality, and for

decades, research has been conducted on plants in order to identify
new agents that have activity against cancerous growths. The growth
and development of healthy cells depend on adequate regulation of
growth promoting and inhibiting pathways. In tumor formation,
multiple genes may be altered and transmitted to daughter cells, which
subsequently escape normal growth restraints and form a tumor that
may be benign or malignant. Induction of oxidative stress has also
been linked to several types of cancer [30]. Thus, it is possible that the
high antioxidant contents of many Terminalia species may inhibit
cancer formation and/or progression [8]. Chromosome instability is
also a common feature of many of the cancers that have been linked to
oxidative stress, suggesting that increased oxidative stress may
contribute to the development of genetic instability resulting in the
emergence of new tumor phenotypes [8]. The focus on the
pharmacologic effects of bioactive compounds on cancer treatments
and prevention has increased with the use of 3-(4,5- dimethylthiazol-2-

y1)-2,5-diphenyl tetrazolium bromide (MTT) assay [31]. T.
avicennioides roots, was tested on different cell lines and was shown to
reduce the proliferation of breast cancer cells MCF-7 (IC50=78 mM)
and inhibited the proliferation of murine sarcoma S180 cancer cells
(IC50 value 7.4 mM) [32-35].

Future outlook
With the presence of the plant in Nigeria, further study and

investigation of its antimicrobial activities, its safety and the isolation
of its active constituents may still be carried out to prove its potential
biological properties and medicinal values.

Conclusion
T. avicennioides is an important plant with great medicinal value;

investigations carried out on the plant have shown it to have activities
either palliative or curative against a variety of conditions including,
inflammatory and oxidative stress which can result into tumor
formation and neurodegeneration. It is therefore imperative that more
investigation should be carried out especially on its safety so as to
know the effective and safe dose for consumption.
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