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Abstract

Alstonia boonei De Wild belongs to the
family Apocynaceae. Its leaves, stem bark,
root bark and sometimes, the stem latex have
been traditionally used in parts of West
Africa, for the management of various
ailments ranging from malaria, hypertension
to various forms of inflammation and cancer.
It is also reputed for its use in the inducement
of labour and in the management of post-
partum haemorrhage. Its leaves, stem bark
and root bark are rich in numerous secondary
metabolites such as tannins, alkaloids,
saponins, steroids, triterpenes, flavonoids,
cardiac glycosides, cyanogenetic glycosides,
carbohydrates and reducing sugars in various
amounts.  Calcium, phosphorous, iron,
sodium, potassium and magnesium have also
been found to be present in the plant parts.
This review contains a fairly recent and
distinct update on reports of the validated
pharmacological activities as well as on the
bioactive compounds already isolated and
characterized from the leaves, stem bark ad
root bark of A. boonei De Wild. Itis expected
that this review will provide a data base for
reference and also stimulate a fresh interest in
a coordinated  pharmacological and
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phytochemical investigations into the
reported folkloric uses of the various plant
parts of Alstonia boonei De Wild.

Keywords: Alstonia boonei De Wild,
Alstonia spp, Apocynacae, Egbu, Egbu-ora,
Ahun, secondary metabolites, pharmacological
activities.

INTRODUCTION

The 21% century has witnessed a high rate of
technological advances in science and
technology and drug discovery is not left
behind. This is evidenced in the intensified
on-going world-wide search for novel
molecules of pharmacological importance
from several biotopes. This ranges from
search in the terrestrial and marine
environment, to the harnessing of secondary
metabolites of microbial origin including
fungal endophytes. These have been
supported with recent development in
metabolomics and computer aided drug
discovery, all with promising outcomes.
Notwithstanding, in developing communities
like in Africa and some parts of Asia, this
coordinated search has not diminished the
popularity of the traditional herbal medicine
rather, it has remained a very popular source
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of health-care for the common man. In
Nigeria, for instance, just as in several other
sub-Saharan African countries, there is a
huge dependence on herbal remedies for the
treatment of common ailments like malaria,
typhoid fever, ulcers, diabetes etc. (Malan
and Neuba, 2011) and in the maternal health
care. This could be attributed to the
inaccessibility of orthodox healthcare
facilities by millions due to either their
remoteness (Otu, 2018) or to the prevailing
low socio-economic status of the end-users
(James et al; 2018) or due to the fact that
several herbal plants and mixtures are
effective, affordable and easily available in
the environment and even hawked on the
streets. Massive and sometimes,
unfortunately, misleading advertisements/
awareness campaigns by many herbal
practitioners in countries like Nigeria have
also become very common. This, too, may
have largely contributed to this dependence.

Although there seems to be conflicting
figures on the prevalent use of herbal
medicines in Africa, its relatively high use
has been reported (James et al.; 2018). In
addition to this, the efficacy of herbal
medicines when properly administered, must
however not be underestimated. There is,
therefore a need to harness the rich natural
resources available in Africa which can
contribute immensely in the fight against
diseases particularly with the global concern
of antimicrobial drug resistance (WHO,
2021). This will hopefully pave the way of
incorporating herbal medicine into the global
health care system.

Alstonia boonei is among the many plants
reported to have remarkable pharmacological
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properties.  Alstonia boonei De Wild
(Apocynacae) is a common, large deciduous
medicinal tree found in the lowlands and
rain-forest areas of Nigeria as well as in
various parts of Angola, Central African
Republic, Ghana, Democratic Republic of
Congo, Cote d’Ivoire (Adotey et al, 2012). It
can grow as tall as 40 m, and can be
branchless up to 27 m. Its cylindrical bole has
high, narrow buttresses and can grow up to
100 cm in diameter (Burkil, 1985).

In Nigeria, Alstonia boonei, is known as
Ahun in Yoruba, Egbu or Egbu-ora in Igbo,
Ukhu in Edo and Ukpukunu in Urhobo,
(Majekodunmia et al, 2008) while in Ghana,
it is known as Onyame-dua in Ashanti and
Emian in Cote d’Ivore (Malan and Neuba,
2011) and Ekouk in Fang (Obame-Engonga
et al, 2019). In English, it is called cheese
wood, pattern wood, or stool wood. Its trade
name is Emien. The leaves, stem bark, root
bark and sometimes, the stem latex of A.
boonei are employed for the treatment of a
variety of ailments in Africa. Its stem bark is
popular in parts of West Africa as an anti-
malarial remedy. In Ghana, it is grown
because of its great ethnobotanical
importance including its use as a spice crop
(Opoku and Akoto, 2014)

In the recent past, quite a lot of reports have
been presented on the ethnobotanical uses
and preliminary  phytochemistry  and
pharmacological properties. There were also
reports on the isolation and detection of
several bioactive compounds from the plant
parts. This review report seeks to collate a
fairly detailed update on the recent advances
on the validation of the pharmacological and
phytochemical properties of Alstonia boonei
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De Wild (Apocynacae). Efforts have been
made to clearly report both the
ethnobotanical and pharmacological use of
each reported fraction, distinguishing
between the detected and isolated compounds
while stating clearly whether such have been
sourced from the leaves, stem bark and the
root bark of Alstonia boonei De Wild
(Apocynacae). This has been lacking in
several earlier reports resulting in some sort
of ambiguity in reports on the plant.

It is still worthy to note that in earlier reports
originating from West Africa on Alstonia
boonei De Wild, it has been referred to (in
error) as Alstonia congensis (Adotey et al,
2012).

Ethnobotanical Uses of Alstonia boonei De
Wwild

The use of the various plant parts of a number
of other plants with pharmacological
importance in combination with A. boonei De
Wild in the management of diverse ailments,
has been established (Opoku and Akoto,
2014, Obame-Engonga et al, 2019).
Traditionally, decoctions of either the leaves,
stem bark, root bark and/or latex are taken
alone or together with parts of other plants in
herbal mixtures as a remedy for a diverse
range of ailments in several parts of West
Africa where it is found.

This prevalent and diverse folkloric use of
Alstonia boonei De wild in various parts of
Africa and Asia may have earned it the name

Onyame Dua (God’s tree) in certain parts of
Ghana.

Although there are several reports of
ethnobotanical uses as well as the
pharmacological investigations carried out

JCBR Volume 1 issue 4 Dec 2021

on A. boonei, it is unfortunate that numerous
reports (especially, the earlier reports) did not
clearly specify the plant part of A. boonei
whose use was being reported. Some reports
ambiguously, referred to the use of barks,
making it difficult to note whether reference
was being made to the stem bark or the root
bark. Such reports, however, were excluded
in this review.

The Leaves

In some parts of West and Central Africa a
mash of the leaves A. boonei are applied
topically to reduce swellings and for the
treatment of sores, rheumatic pains, muscular
pains and hypertension. A decoction of the
leaves is also used in the treatment of
resistant malaria (Omoya and Oyebola,
2019).

The Stem Bark

The stem bark A boonei is widely used in the
management of dizziness, impotence, breast
pain, rheumatic pain, tooth ache (Osadebe,
2003; Akinmoladun et al, 2007), malaria, as
anti-venom against snake bites (Olanlokun
and Olorunsogo, 2018, Osuntokun and Ajiga,
2020), and as arrow poison (Akinloye et al,
2013). Its use in the treatment of painful
micturition and rheumatic  conditions
(Ojewole, 1984; Asuzu and Anaga, 1991),
asthma (Akinmoladun, et al, 2007) have also
been reported. The stem bark extracts of A.
boonei is used to induce labour, remove
retained placenta and also in the management
post-partum haemorrhage (Uzor et al, 2017).
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The Root Bark

The root bark of Alstonia boonei has been
used, over the years, in the treatment of
rheumatic and breast pain (Osadebe, 2003)

The Stem Latex

Its latex is usually boiled in water and drunk
as remedy for fever in children, as a stimulant
for lactation and also taken as a laxative
(Adotey et al, 2012)

Combined Plant Parts

The leaves and latex of A. boonei De Wild are
applied topically to reduce swellings as well
as for the treatment of rheumatic pains. An
infusion of the root and stem bark is taken as
a remedy for asthma. A liquid made from the
stem bark and leaves is drunk to treat
impotence. In Cote d’Ivoire and Burkina
Faso, it is applied topically to reduce oedema
and to clear suppurate sores and exposed
fractures.

A number of herbal mixtures containing
either the plant parts of A. boonei, or in
combination with parts of other plants has
been used for the management of various
ailments such as malaria and Typhoid fever
(Etame et al, 2019), hypertension (Turkson et
al, 2019) gastritis, pelvic and chest pains,
skin infections, and cancers (Languon et al,
2018). However, it is impossible to trace the

observed pharmacological activity of the
mixture to either of the plant component by
analyzing the mixture. Furthermore, some of
the observed medicinal properties of the
herbal mixtures could be as a result of
synergy among various constituents and so
cannot be directly traced to A. boonei.

Phytochemicals from A. boonei De Wild
(Apocynacae).

The leaves, stem bark and root bark of
Alstonia boonei De Wild are rich in tannins,
alkaloids, saponins, steroids, triterpenes,
cardiac glycosides, cyanogenetic glycosides,
carbohydrates and reducing sugars in various
amounts (Osadebe, 2003; Ojo et al, 2014;
Opoku and Akoto, 2014; Akinnawo et al,
2017; Omoya and Oyebola, 2019; Ajose et al,
2019; Arogbodo, 2019). Significant amounts
of calcium, phosphorous, iron, sodium,
potassium and magnesium have also been
reported to be present in some of the plant
parts (Akinmoladun et al, 2007). The root
bark has been shown to contain similar
secondary metabolites to that reported for the
stem bark (Opoku and Akoto, 2014; Klu et al,
2016; Omoya and Oyebola, 2019). Several
bioactive secondary metabolites have been
isolated and/or detected from different parts
of the plant as shown in Table 1. The
chemical structures of these compounds are
also shown in Figure 1.

Table 1: Compounds isolated or detected from different parts of A. boonei

SIN | Part  of | Name of Compound Class  of | Pharmacological | References
Plant Compound | Activity
1 Leaf Quercetin-3-O-[a-L- Flavonoid | Antioxidant Okoye and
rhamnopyranosyl(1—6)-p-D- Okoye,
glucopyranoside (Rutin)
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2016 a
(Isolated)

2 Leaf Quercetin-3-O-[a-L- Flavonoid | Antioxidant Okoye and
rhamnopyranosyl(1—6)-p-D- Okoye,
galactopyranoside]. 2016 a
(Quercetin-3-O- (Isolated)
robinobioside)

3 Leaf kaempferol-3-O-[a- Flavonoid Okoye and
Lrhamnopyranosyl(1—6)-p- Okoye,
D-glucopyranoside] 2016 a
(Kaempferol-3-O- (Isolated)
rutinoside)

4 Leaf {Kaempferol-3-O-[a- Flavonoid Okoye and
Lrhamnopyranosyl(1—6)-p- Okoye,
D-galactopyranoside]}. 2016 a
(Kaempferol-3-O- (Isolated)
robinobioside)

5 Leaf Quercetin-3-O-[a-L- Flavonoid | Antioxidant Okoye and
rhamnopyranosyl(1—4)-p-D- Okoye,
glucopyranoside]. 2016 a

(Isolated)

6 Leaf Kaempferol-3-O-[a-L- Flavonoid Okoye and
rhamnopyranosyl(1—4)-p-D- Okoye,
glucopyranoside] 2016 a

(Isolated)

7 Leaf Quercetin-3-O-[a-L- Flavonoid | Antioxidant, Okoye and
rhamnopyranosyl (1—2) B-D- Antimicrobial Okoye,
glucopyranoside] 2016 a

(Isolated)

8 Leaf Quercetin-3-O-[a-L- Flavonoid | Antioxidant, Okoye and
rhamnopyranosyl(1—2)-p-D- Antimicrobial Okoye,
galactopyranoside] 2016 a

(Isolated)

9 Leaf 5-caffeoylquinic acid Phenolic Antioxidant Okoye and

Chlorogenic acid acid Okoye,
2016 b
(Isolated)

10 | Leaf 4,5-dicaffeoylquinic acid Phenolic Antioxidant Okoye and

acid Okoye,
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2016 b
(Isolated)

11

Stem bark

beta amyrin

Terpene

Anti-
inflammatory

Okoye et
al, 2014
(Isolated)

12

Stem bark

alpha amyrin acetate

Terpene

Anti-
inflammatory

Okoye et
al, 2014
(Isolated)

13

Stem bark

Alstiboonine

Indole
alkaloid

Cytotoxicity

Balogun et
al, 2016
(Isolated)

14

Stem bark

Ng-formylechitamidine

Alkaloid

Oguakwa,
1984
(Isolated)

15

Stem bark

Echitamidine

Alkaloid

Antihypertensive

Oguakwa,
1984
(Isolated)

16

Stem bark

1, 4-

Dioxacyclohexanedecane-

5,16-dione

Fatty acid

Olanlokun
et al, 2021
(Detected)

17

Stem bark

2-Oxodecanoic acid

Fatty acid

Olanlokun
et al, 2021
(Detected)

18

Stem bark

Olivetol

Phenolic

Olanlokun
et al, 2021
(Detected)

19

Stem bark

Xanthoxylin

Olanlokun
et al, 2021
(Detected)

20

Stem bark

Nonanamide

Olanlokun
et al, 2021
(Detected)

21

Stem bark

Funtumine

Steroid

Olanlokun
et al, 2021
(Detected)

22

Stem bark

17-Hydroxylinoleic acid

Fatty acid

Olanlokun
et al, 2021
(Detected)
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23

Stem bark

N-2-
Hydroxypalmitoylsphingosine

Olanlokun
et al, 2021
(Detected)

24

Stem bark

Stigmasterone

Steroid

Olanlokun
et al, 2021
(Detected)

25

Stem bark

Oleanoic acid

Terpene

Olanlokun
et al, 2021
(Detected)

26

Stem bark

Stigmasterol

Steroid

Kiganda,
2018
(Isolated)
Olanlokun
et al, 2021
(Detected)

27

Stem bark

Corosolic acid

Terpene

Olanlokun
et al, 2021
(Detected)

28

Stem bark

Maslinic acid

Terpene

Olanlokun
et al, 2021
(Detected)

29

Stem bark

B-D-Galactopyranoside, (3
B)-stigmast-5-en-3-yl,6-
butanoate

Olanlokun
et al, 2021
(Detected)

30

Stem bark

Lupeol Acetate

Terpene

Kiganda,
2018
(Isolated)

31

Stem bark

lichexanthone

Xanthone

Kiganda,
2018
(Isolated)

32

Stem bark

Cycleucalenol

Terpene

Kiganda,
2018
(Isolated)

33

Stem bark

Phenanthridine-6(5H)-one

Alkaloid

Kiganda,
2018
(Isolated)

34

Stem bark

Ursolic acid

Terpene

AlQathama
et al, 2020
(Detected)
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35 | Stem bark | Quercertin Flavonoid AlQathama
et al, 2020
(Detected)
36 | Root/stem | Lupeol Terpene Kiganda,
bark 2018,
(Isolated)
AlQathama
et al, 2020
(Detected)
37 | Root bark | B-sitosterol Steroid Kiganda,
2018
(Isolated)
38 | Root/stem | Echitamine Alkaloid Antihypertensive | Ojewole,
bark 1984,
Kiganda,
2018
(Isolated)
39 | Stem bark | Tetrahydro-4-((E)-7-hydroxy- Antimalarial Olanlokun
10-methoxy-6,14-dimethyl- et al, 2019
15-m-tolylpentadec-13- (Isolated)
enyl)pyran-2-one
40 | Stem bark | tetrahydro-4-(7-hydroxy-10- Olanlokun
methoxy-6, 14-dimethyl-15- et al, 2020
m-tolylpentadec-13-enyl)
pyran-2-one
isobutyryl acetate

Pharmacological activities of A. boonei

Several attempts have been made to validate
the claimed ethnomedicinal uses of A.
boonei. These have led to many reports on
pharmacological activities of the different
plant parts of the plant as discussed in the
subsequent subsections.

Anti-cancer activity

Methanol extract of A. boonei stem bark has
been found to be cytotoxic (Ohiagu et al,
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2020) against the human colon carcinoma.
Several reports have attributed the observed
cytotoxic effects to the presence of Lupeol
(Kiganda, 2018), Ursolic acid and Quecertin
(AlQathama et al, 2020), echitamine
(Kiganda, 2018) and Alstiboonine (Balogun
et al, 2016) in stem bark, eugenol in leaf as
well as 1, 2-benzenedicarboxylic acid present
in the root bark extracts (Ohiagu et al, 2020).
In another report, CH2Cl2/MeOH extracts of
the stem and root barks of A.boonei was
shown to have remarkable cytotoxic

8
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tendencies towards some of the tested human
cancer cell lines. The extract, however, was
not selective as it was also found to be toxic
to the normal human cells (Kiganda, 2018).
A. boonei is present in a Ghanaian herbal
product Kantinka Herbaltics popularly used
for management of cancer although the plant
part used was not indicated. This herbal
product, when investigated, was found to be
cytotoxic against some human cancer cell
lines (Languon et al, 2018).

Anti-inflammatory activity

Independent  analyses of the anti-
inflammatory activity of the methanol
extract, (Iniaghe et al, 2012) as well as the
aqueous and ethyl acetate (Akinnawo et al;
2017) fractions of its leaves yielded profound
dose dependent activity using Wister albino
rats induced with rat paw oedema.

Similar observations were made from its
methanol stem bark extracts (Olajide et al,
2000). Additionally, the solvent fractions
such as the n-hexane fraction (Olanlokun et
al, 2021) and compounds (Okoye et al; 2014)
display  remarkable  anti-inflammatory
activity. This activity was also reported of the
root bark (Osadebe, 2002), from its methanol
extract. These independent reports could lend
credence to the folkloric use of A. boonei De
Wild in the treatment of tooth ache, breast,
rheumatic and muscular pains. In other
studies, the analysis of the methanol leaf
(Iniaghe et al, 2012) and stem bark (Olajide
et al, 2000) and ethanol root bark (Osadebe,
2003) extracts of A. boonei showed a
significant and dose-dependent analgesic
activity, hence further justifying its
traditional use as a pain reliever.
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Anti-malarial activity

The results of a number of investigations on
the antimalarial activity of aqueous and
methanol extract A. boonei leaves revealed a
dose dependent chemo-suppression and cure
of parasitaemia of P. beghei infected rodents
(Dibua et al, 2013a; Omoya and Oyebola,
2019) which were comparable to the
antiplasmodial effect of Chloroquine (Imam
et al, 2017). This activity was also confirmed
using other models (Dibua et al, 2013b). It
was however noted that synergy could be a
key player in the observed anti-plasmodial
activity. Similar results were obtained with
ethanol (lyiola et al, 2011, Otuu et al, 2020)
methanol; (Omoya and Oyebola, 2019) and
aqueous (Ebiloma et al, 2012, Omoya and
Oyebola, 2019) stem bark extracts. These
reports could be taken as the justification for
the folkloric use of the plant parts of in the
treatment of malaria.

Anti-helminthic activity

The Anti-helminthic activity of the roots and
stem bark of A. boonei was investigated using
a surrogate model, a closely related adult
Indian earthworm (Pheretima posthuma) as
well as on the human intestinal roundworms
(Klu et al, 2016). The results showed that the
extracts exhibited a dose dependent activity
against the tested worms, with the stem bark
extract possessing higher activity. The report
also suggested that the observed activity
could be as a result of the presence of
alkaloids.

An earlier trial on the common earth worm
(Lumbricus terretris) reported that the
aqueous and ethanol extracts possess anti-
helminthic activity and suggested its
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investigation with human intestinal worms
(Danqua et al, 2012). Aqueous extracts of A.
boonei stem Dbark when tested on
Trichostrongylus infective larvae, also gave
positive anti-helminthic results (Asuzu and
Njoku, 1996).

Anti-microbial activity

Both methanol (lrulandi et al., (2017) and
ethanol extracts (Arogbodo, 2019) of A.
boonei leaves and stem bark (Ajose et al,
2019; Obame-Engonga et al, 2019) are
generally reported to show a mild to
moderate antimicrobial activity. In a Similar
study, an ethanol fraction of a benzene extract
of the leaves of A. boonei gave MIC values of
12.5 mg/mL against common strains such as
Escherichia coli, Staphylococcus aureus,
Streptococcus pneumoniae and Proteus
mirabilis (Okwu and Ighodaro, 2010).

However, reports on the optimization of the
antimicrobial solvent fractions of A. boonei
stem bark extracts revealed that the ethanol
fractions exhibited the lowest MIC values
compared to the chloroform fractions (Amole
and llori, 2010; Ogueke et al , 2014).

The reports on the antimicrobial activity of
the agqueous and ethanol root extracts of A.
boonei showed significant inhibition of
common strains of bacteria and fungi viz
Escherichia  coli,  Bacillus  subtilis,
Pseudomonas aeruginosa and
Staphylococcus aureus as well as Candida
albicans. Ethanol extract, however, was
reported to show less MIC values than the
aqueous root extracts. (Opoku and Akoto,
2014). The reported antimicrobial activity
may, thus, serve as a pharmacological basis
for the use of A.boonei in the treatment of
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Typhoid fevers, sores, tooth ache and
diarrhea (Melogmo et al, 2020).

Antioxidant activity

The leaf extracts and fractions of A. boonei
have been reported to show a dose dependent
antioxidant activity using various models
(Omoregie et al; 2014). In some studies using
the DPPH free radical scavenging model, the
antioxidant potentials of the leave were
further traced to the presence of two caffeic
acid derivatives, 5- caffeoylquinic acid
(Chlorogenic acid) and 4,5-dicaffeoylquinic
acid and several flavonoid glycosides, all
isolated from the leaves (Okoye and Okoye,
2016a, 2016b).

Similarly, the stem bark extracts of A. boonei
was investigated using the DPPH radical
scavenging activity model but found to
possess a low antioxidant activity
(Akinmoladun et al, 2007), an indication of
the  possibility, that the numerous
pharmacological activities observed in A.
boonei stem bark could be attributed to
synergy and to the presence of other
phytoconstituents including minerals which
are also present. This report, however,
contradicts the conclusion by Nkono et al
(2014) that the stem bark extract shows
antioxidant activity.

The root bark extract of A. boonei and some
isolated compounds also displayed good
antioxidant activity in DPPH free radical
scavenging model (Obiagwu et al, 2014).
This consistent antioxidant activity of
extracts of different plant parts of A. boonei
has, therefore been suggested (Obiagwu et al,
2014) to be responsible for the diverse useful
medicinal properties of A. boonei, justifying

10
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its common usage for the management of a
wide range of ailments.

Anti-diabetic activity

Reports on the antidiabetic studies showed
that the extracts of the leaves, stem bark
(Akinloye et al, 2013); Nkono et al; 2014)
and the roots of A. boonei display good
hypoglycemic effect on rat models, with the
stem bark extract showing the greatest
activity (Osadolor et al 2015; Owolabi et al,
2014)

Anti-ulcer activity

Studies on the antiulcer activity of the
aqueous (Christophe et al, 2016) and
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methanol (Adjouzem et al, 2020) stem bark
extracts of A. boonei showed that the extracts
have significant inhibition and healing effects
on test rats.

Central nervous system depressant effect

In several other studies, both agueous and
methanol extract of A. boonei leaves and
stem bark resulted in drowsiness among the
test mice (Omoya and Oyebola, 2019, Dibua
et al, 2013a, Idowu et al., 2010). This could
be linked to a central depressant effect and
may explain the traditional use of A. boonei
stem bark in the management of mental
health conditions.

11
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36 37

38

Figure 1: The chemical structures of the compounds isolated or detected from different

parts of A. boonei

Cholesterol lowering effect

The cholesterol lowering effect of A. boonei
stem bark extract has also been established
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(Kehinde et al, 2016) and this was supported
by the findings of another independent
research (Gabriel et al, 2007). A. boonei has
also been mentioned as a constituent of a very

12
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effective antihypertensive herbal mixture
although the activity could not be directly
linked to either A. boonei or the co-
ingredient.

Insecticidal activity

Aqueous extract of the leaves and stem bark
of A. boonei were found to be significantly
toxic to the larvae of the pink stalk borer,
Sesamia calamistis Hampson (Oigiangbe et
al, 2007). In another report, the alkaloid-rich
leaf extract was shown to exhibit good
larvicidal effect against the legume pod
borer, Maruca vitrata Fabricius (Oigiangbe
et al, 2013). Ethanol extract of the leaves of
A. boonei has also been reported to display
larvicidal activity against  Anopheles
arabiensis mosquito (Omoya et al.; 2012).
Other studies have shown that the acetone
fractions of the leaves, stem bark and root
bark, alstodine and alstonine (compounds
previously isolated from the A. boonei stem
bark) exhibited various degrees larvicidal and
pupacidal activities as well as fumigant and
insect repellant activities against Anopheles
gambiae (lleke and Ogungbite, 2015; Bassey
and lzah, 2017).

Oxytocic effect

The oxytocic activity of various fractions of
A. boonei stem bark has been validated
thereby justifying its folkloric use in the
inducement of labour and as an afterbirth for
the removal of placenta (Uzor et al; 2017).
The observed oxytocic effect, however,
implies that administration of herbal
remedies containing A. boonei leaf, stem bark
and the root bark extracts should be
discouraged during pregnancy as this may
result in termination of the pregnancy.
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Studies on Toxicity of A. boonei

According to Dibua et al, (2013a), doses of
A. boonei ethanol leaf extracts as much as
5,000 mg/kg produced a reduced activity in
experimental rats accompanied with a mild
drowsiness and weakness but no fatality was
recorded during a 4-day observation period.
However much higher doses and even
prolonged use of much lower doses of the
aqueous  leaf  extract resulted in
hepatotoxicity (Oshomoh and Imoyera,
2020).

Agueous extracts of the stem bark of A.
boonei showed LDso values of greater than
5000 mg/Kg in Wister rats (lyiola et al, 2011,
Nkono et al, 2015). In other studies, the
extracts were also found to be both
nephrotoxic and hepatotoxic even at
moderate doses (lleke et al, 2014, Oze et al,
2017, Olalokun and Olorunsogo, 2018,
Osuntokun and Ajiga, 2020) with toxicity
occurring over prolonged usage of lower
doses (Oze et al, 2007). Both leaf and stem
bark (and most likely root bark) extracts of A.
boonei De Wild should, therefore, be used
with caution even at lower concentrations but
for longer periods (Oshomoh and Imoyera,
2020). These results on hepatotoxicity,
however, sharply contrasted the report of the
hepatoprotective effect of the ethanol fraction
of A. boonei (Ojo et al, 2014).

Further Advances in A. boonei Research
Endophytic Fungi studies

Endophytic fungi cultured from different
plant parts of A. boonei can hitherto best be
described as largely unexplored. However, a
few investigations show anti-microbial
endophytic metabolites both from stem bark
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(Tolulope et al, 2015) and the leaf extract
(Demeni et al, 2021) of A. boonei.
Fortunately, endophytic fungi have been
reported to produce new secondary
metabolites (Liu and Liu, 2018) promising to
yield a unique set of new molecules from A.
boonei with an entirely different set of
pharmacological activities.

Formulation studies

Not so many studied have been reported on
the formulation of extracts of A. boonei into
different dosage forms. There is, however, a
report on the formulation of tablets for easy
administration from the ethanol extract of the
stem bark (Majekodunmi et al, 2008, Chime
et al, 2013). In Ghana, a herbal formulation
(Kantinka Herbaltics (K-HER)) containing a
mixture of Spathodea campanulata,
Mangifera indica, and Alstonia boonei is
marketed for the management of gastritis,
pelvic and chest pains, skin infections, and
cancers (Languon et al, 2018)

Conclusion

The leaves, stem bark and root bark of
Alstonia boonei De Wild Apocynaecae are
well known in several parts of West Africa
and some parts of Asia for their
ethnobotanical use in the treatment of various
ailments and as an ingredient of several
herbal remedies. Results of the investigation
of the crude aqueous and or methanol/ethanol
extracts have been presented in this review.
This review also features a few reported
pharmacological activities which have been
traced down to isolated compounds or groups
of compounds. It is also worthy to note that
isolation of component compounds, in an
attempt to trace reported activities, have, on a
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number of occasions resulted in a loss (or
reduction) of pharmacological activity
(Rasoaaivo et al, 2011) thus, authenticating
the use of formulations of solvent extracts or
fractions as remedies, rather than
formulations of pure drugs. This could be
attributed to loss of synergistic effects of the
constituents upon isolation and purification.
Extracts of A. boonei leaves, stem and root
barks, should be used with caution as toxicity
has been observed at very high doses as well
as prolonged use in low doses. The oxytocic
effect should also be put into consideration
during administration.

Alstonia boonei De Wild has been shown to
possess great prospects for further in silico,
in vitro, in vivo and clinical studies. These are
already in progress (Olanlokun et al, 2020).
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