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AćĘęėĆĈę

Lannea microcarpa, is one of the species of medicinal plants used in medicine
and traditional pharmacopoeia for the treatment of human pathologies in
Africa. This review focuses on the ethnobotanical and ethnopharmacological
previous studies of Lannea microcarpa. Some information on phytochemical
makeup and its effects on human health are already documented. However,
information concerning its ethnopharmaceutical and phytopharmaceutical
potential is scarce andpoorly documented. Thesedatawereobtainedbydocu-
mentary researches using different scientiϐic sites such as Google Scholar, Sci-
ence Direct, Scopus, ResearchGate, PubMed, and SCIENCEDOMAIN, from the-
ses, dissertations and scientiϐic articles. Additional information was obtained
fromclassic books about herbalmedicine and others scientiϐic databases. Eth-
nobotanical surveys carried out have indicated their uses in the management
of arterial hypertension. It appears from bibliographic research that Lannea
microcarpa has vasorelaxant, hypotensive and antihypertensive effects, etc.
Other studies have shown the presence of phytochemicals of interest for the
management of high blood pressure. However, their use in traditional forms
does not make it possible to guarantee the stability of medicinal preparations.
Quality control and standardization studieswere carried out in order to deϐine
the optimal conditions for guaranteeing effectiveness. This article gives an
overview of previous studies carried out on the plant in order to have data for
the improvement of its use.
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INTRODUCTION

High blood pressure (hypertension) is a severe
condition, called by some epidemiologists for ϐive
decades “the silent killer” (WHO, 2013; Bell et al.,
2015). Over the past decade, hypertension has
become the main contributor to the global bur-
den of disease and at the same time causes an
increasing number of deaths and disabilities linked
to poorly controlled blood pressure (Murray and
Lopez, 2013). Besides, studies have shown as early
as the 2000s that 26.4% of the world’s adult pop-
ulation was hypertensive, and this proportion is
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expected to reach 29.2% by 2025 (Kearney et al.,
2005). In Africa, the African Union estimates that
more than 40% of adults have hypertension (UA,
2013). In 2005, the prevalence of hypertension was
11% in Togo, 13% in Benin, and in Côte d’Ivoire
and 16.3% in Mali (Coulibaly et al., 2005). In Burk-
ina Faso, the overall prevalence of hypertension is
17.6% (19.4% in men and 16% in women) (MS,
2017; Bell et al., 2015). However, the treatment cost
remains expensive in modern medicine and chal-
lenging to access formost developing countries, par-
ticularly in black Africa. Research results show that
there is a lot of herbal data supporting the develop-
ment of therapeutic gradeherbalmedicines. Indeed,
the rich and varied African pharmacopoeia can con-
tribute to the geographical and economic accessibil-
ity of the majority of populations to effective drugs
essential for the management of pathologies of pri-
ority concern such as hypertension. InBurkina Faso,
the Department of Traditional Medicine and Phar-
macopoeia of the IRSS has acquired notoriety in the
ϐield of traditional medicine and the production of
phytomedicines, it develops research guided by the
health priorities identiϐied by the supervisory min-
istry. The work from the laboratories of this depart-
ment has revealed the biological properties of plant
extracts which validate traditional therapeutic indi-
cations. This is the case with LAMIC, a galenic for-
mulation of a phyto-medicine resulting from pre-
clinical work on extracts from the trunk bark of Lan-
nea microcarpa.
However, recent interest in medicinal plants due to
increased and advanced research, safety, availabil-
ity and lower costs has led to the need to produce
more safer formulations to meet demand (Vasisht
and Kumar, 2002). Thus this present study seeks to
synthesize the previous studies already carried out
on the different parts of the plant.

Objective of Review
This review focuses on the ethnobotanical and
ethnopharmacological studies of Lannea micro-
carpa with its beneϐicial health effects. Some infor-
mation on phytochemical makeup and its effects
on human health are already documented. How-
ever, information concerning its ethnopharmaceuti-
cal and phytopharmaceutical potential is scarce and
poorly documented. Therefore, this reviewhas been
written to emphasise the raw material to be used in
the galenic formulation of a phytomedicine.

MATERIALS ANDMETHODS

A literature search was conducted on different sci-
entiϐic search engines, including Google Scholar, Sci-
ence Direct, Scopus, ResearchGate, PubMed, and

SCIENCEDOMAIN, from theses, dissertations and
scientiϐic articles (Figure 1). Additional informa-
tion was obtained from classic books about herbal
medicine and others scientiϐic databases.

RESULTS

Description of Lannea microcrapa
Taxonomical proϐile
The genus Lannea belongs to the Anacardiaceae
family with more than 40 species Ouattara et al.
(2010). Among these species, 06 are found in
Burkina Faso. These are Lannea acida, Lannea
vélutina, Lannea barteri, Lannea edulis, Lannea ker-
stingii and Lanneamicrocarpa (Ouattara et al., 2010;
Semde et al., 2015). They are characterised by com-
pound leaves, imparipinnate, with 4 to 9 pairs of
leaϐlets (Arbonnier, 2009). In this study, we were
interested in Lannea microcrapa.

The classiϐication of this plant is that proposed
by Cronquist and Takhtadzhian (Cronquist and
Takhtadzhian, 1981).

Kingdom: Plantae; Phylum: Magnoliophyta; Divi-
sion: Angiosperms; Class: Dicotyledons; Subclass:
Magnolidae; Order: Sapindales; Family: Anacar-
diaceae; Genus: Lannea; Species: Lannea micro-
carpa Engl. & K. Krause

Lannea microcarpa Engl. & K. Krause is a plant
that belongs to the Anacardiaceae family (Alexan-
dre, 2002; Abubakar et al., 2007); Scientiϐic name :
Lannea microcarpa Engl. & K. Krause.

Synonymies
Lannea djalonica A. Chev.; Lannea oleosa A. Chev.;
Lannea egregia Engl. & K. Krause; Lannea grossu-
laria A. Chev.; Odina acida (A. Rich.) Oliv.; Common
name: French: Vrai raisinier; English; African grape

Vernacular names: Gourmantche:
Tchissab’golugon; More: Sabga; Gourounsi (Nouni):
Atjoun-thio; Bambara: Pegun yiri; Hausa / Fulani:
Babban baraan

Botanical characteristics
It is a relatively dense hemispherical crown
tree 6 to 8 m in height, sometimes reaching 15
m (Adjanohoun et al., 1987; Arbonnier, 2002). The
trunk can reach 70 cm in diameter with a smooth or
thin-scaled bark of light grey colour and a striped
reddish ϐibrous slice. The leaves are alternate,
imparipinnate, up to 25 cm long and made up of 2
to 5 pairs of opposing leaϐlets. The inϐlorescence
is a terminal raceme up to 15 cm long, dotted with
glandular points. The yellowish-green ϐlower is
approximately 4 mm in diameter and has 4 petals.
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Figure 1: Graphical Methodology

Figure 2: Lannea microcarpa plant

Table 1: Anti-inϐlammatory activity of L. microcarpa extracts after 6h induction of croton oil
mouse ear oedema

Substance Dose (µcm−2) No. of mice Oedema (mg) Oedema
reduction (%)

Controls - 10 7.2±0.5 -
Extract A 100 10 6.2±0.3* 14

300 10 5.0±0.3* 31
900 10 3.6±0.4* 51

Indometacin 100 10 2.9±0.2* 60

Oedema values are expressed as mean± s.d. *P < 0.05 at the analysis of variance, as compared with controls
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Figure 3: Flowers (a), fruits (b) and leaves (c and d), trunk bark (e and f) and freeze-dried powder
(g) of Lannea microcarpa

The ϐlowers are in small clusters, dioecious and
inconspicuous. Flowering takes place before the
new leaves sprout. The fruit is an ellipsoid clustered
drupe and turns pale black purple or black-purple
when ripe. The fruit ripens at the start of the rainy
season. Harvest time varies between localities.
For example, in Burkina Faso, the optimal time to
harvest the fruits is between May and June (Daws
et al., 2005; Semde et al., 2016). The seed does the
multiplication. Figures 2 and 3 show the whole
plant as well as its different parts.

Geographical distribution

Lannea microcarpa (Anacardiaceae) is found in
intertropical Africa (Sahel), in the Sahelo-Sudanese
and Sudanese savannas and soils with a sandy
texture (Nacoulma, 1996). This plant is found
in several countries such as Sudan, Burkina Faso,
Ethiopia and Uganda. It is also seen from Senegal to
Cameroon (Adjanohoun et al., 1986).

Traditional uses

The fruits are edible and sold commercially. They
are used for cooking, wine and dyeing. Lan-
nea microcarpa has a great therapeutic use, and
all the parts of the plant used in traditional
medicine (Belemnaba et al., 2014;Hilou et al., 2017).
According to the sameauthors, the leaves areused to
treat bloody diarrhoea, febrile muscle aches, symp-
toms of hypertension, gastroenteritis, malaria, colic,

burns (powder from charred leaves) and gener-
alised oedema. They are also used as an astringent,
antibacterial, stimulant and diuretic.

The trunk barks are recommended to treat dysen-
tery form diarrhoea, female infertility, dysmen-
orrhea, hemorrhoids, gonorrhea, dermatoses,
wounds, epilepsy, vomiting, dizziness, fainting,
they are also used as an astringent, diuretic and
antibacterial.

The roots are used to treat coughs, abdominal
bloating, poisoning, gingivitis, diseases of the oral
mucous membranes, etc.

Besidesmedicinal use, Lanneamicrocarpa has other
uses. In fact, the bark of the plant is used for dyeing
fabrics (Arbonnier, 2004; Goudégnon et al., 2018).
The wood is used in carpentry, and the leaves are
used as hay for cattle.

Ethnobotanical survey
An evaluation of traditional health practitioners’
knowledge and the use of products from the tradi-
tional pharmacopoeia in the treatment of arterial
hypertension in two health districts of Burkina Faso
was carried out through open and semi-structured
interviews. The plants used were collected during
the stay in the ϐield with the herbal healer. Refer-
ence samples were collected and identiϐied by the
authorswith the help of botanical specialists. In this
study, seventy-one (71) healers were enrolled in the
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Figure 4: The 03major molecules in the n-butanolic fraction of Lannea microcarpa leaves

health district of Ioba and thirty-four (34) in Pas-
soré. A total of ϐifty-two (52) plant species belonging
to twenty-seven (27) plant families were recessed.
Among them, Sclerocarya birrea A. Rich. Hochst,
Parkia biglobosa R. Br. Ex G, Anogeissus leiocarpus,
Guiera senegalensis J. F. Gmel and Lannea micro-
carpaEngl. AndK.Krausewere themost cited. Thus,
these ϐive (5) species have been the subject of bib-
liographical research and biological studies to seek
their potentially antihypertensive biological prop-
erties. Bibliographic research indicates that these
plants are endowed with vasorelaxant, hypotensive

and antihypertensive properties (Belemnaba et al.,
2014).

The investigations of the biological activities in
vitro and in vivo carried out oriented the choice on
the bark of the trunk of Lannea microcarpa as a
right candidate for future investigations for their
antihypertensive properties (Nitiéma et al., 2018a;
Belemnaba et al., 2014).
Previous experimental studies
Phytochemical data
Work carried out on extracts of Lannea microcarpa
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Figure 5: Effects of Lannea microcarpa extracts in the prophylactic and therapeutic studies of
dextran sulphate-induced paw oedema in rats

Figure 6: Concentration-response curves of AELM, LMF1 and LMF2 on PDEs isoforms activities.
Each point represents the means± S.E.M of 5 assays
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Figure 7: Inhibitory effect of LMAE on contractions induced by CaCl2 onmouse aortic rings in the
presence of endothelium (A) and in the absence of endothelium (B), (n = 5) ***p < 0,001

has revealed certain phytochemical groups and
molecules. The presence of triterpene sterols,
anthracenosides, steroid and triterpene glycosides,
coumarin derivatives, saponosides, reducing com-
pounds, anthocyanins and phenolic compounds
(tannins) have been demonstrated in the bark of the
trunk of Lannea microcarpa (Nacoulma, 1996; Oué-
draogo et al., 2010). The fruits of the plant contain
total polyphenols but also ϐlavonoids (Lamien-
Meda et al., 2008). Also, 4’-methoxy-myricetin
3-O-α-L-rhamnopyranoside, vitexin, isovitexin,
myricetin 3-O-α-L-rhamnopyranoside, myricetin
3-O-α-L-glucopyranoside, gallic acid and epi-
catechin have been identiϐied in the leaves of
Lannea microcarpa. Figure 4 shows the 03 signif-
icant molecules in the n-butanolic fraction of the
leaves of Lannea macrocarpa (Hilou et al., 2017;
Picerno et al., 2010). Cyanidin 3-0- (2-0-β-D-
xylopyranosyl) β-D-galactopyranoside, cyanidin
3-0-β-D-galactopyranoside and anthocyanin have
also been identiϐied in the dried fruit epicarp (Pale,
1998). Compounds such as γ-tocopherol, α-
tocopherol and δ-tocopherol have also been found
in seed oils (Bazongo et al., 2014).
Pharmacological activities
The different extracts of the fruits and bark of the
trunks of Lannea microcarpa have several phar-
macological properties (Lamien-Meda et al., 2008;
Bationo et al., 2012).
Antioxidant properties (In vitro studies)
Three methods (DPPH, ABTS and FRAP) were used
to assess the antioxidant activity of lyophilised aque-
ous extracts of the trunk bark of Lannea micro-
carpa. These methods are distinct, each evaluat-
ing antioxidant activity differently, but remain com-

plementary. The extract exhibited anti-free radi-
cals with the DPPH method comparable to that of
Trolox (reference product) (Belemnaba et al., 2019).
The ABTS method makes it possible to evaluate
the anti-free radical activity of the hydrophilic and
lipophilic compounds present in an extract (Prior
et al., 2005), these results had an IC50 (µg /mL) 0.05
± 0.04 (APR = 20). The results obtained with the
FRAP method were (255.06 ± 34.39 mmol EAA /
g) (Bationo et al., 2015). This is because the ethyl
acetate fraction of fruits and leaves has the ability to
reduce Fe3+ to Fe2+. The strong activity of the trunk
bark extract is believed to be due to its high con-
tent of polyphenolic compounds. In 2008, Lamien
Meda et al. showed that the antioxidant activity of
Lannea microcarpa fruits was correlated with the
content of phenolics and ϐlavonoids (Lamien-Meda
et al., 2008). The antioxidant activity attributed to
polyphenols is partly explained by their ability to
capture free radicals and complex metals (Bahorun
et al., 2004).

Epidemiological, clinical and animal studies con-
ϐirm the role of polyphenols in preventing vari-
ous chronic diseases, including cardiovascular dis-
eases, inϐlammatory and metabolic diseases, neu-
rodegenerative diseases and certain cancers (Mid-
dleton et al., 2000; Mitjavila and Moreno, 2012).

Anti-inϐlammatory properties (In vitro and in
vivo studies)

Extracts from the leaves and trunk bark of Lan-
nea microcarpa have anti-inϐlammatory proper-
ties (Antwi-Adjei et al., 2017; Bationo et al., 2015).
No increase in the release of interleukin IL-1α
was observed on reconstituted human skin cells
(RHE; Skinethic, Nice, France) in culture treated
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Figure 8: Evolution over time of changes in systolic and diastolic blood pressure after 21 days in
the presence/absence of LMAE and Ang II, ***p <0.001

with the lyophilised n-butanol fraction (extract A).
leaves of Lannea microcarpa or its major compound
myricetin 3-OL-rhamnopyranoside, both at 24 and
72 h, compared to the control. Under the same test
conditions, the irritant reference compound SDS
(0.25%) caused an increase in the release of the pro-
inϐlammatory mediator to approximately 250 pg /
mL at 24 h and to 110 pg /mL at 72 h (Picerno et al.,
2010). The anti-edematous effect with croton oil on
mice of the lyophilised n-butanol fraction (extract
A), at inhibitory doses (ID) of 100, 300 and 900 µg

/ cm2, is shown in Table 1. The dose-activity rela-
tionship of the extract has been studied compared to
that of indomethacin, the reference drug for NSAIDs
(DI50 = 93 µg/cm2). The extract caused a signiϐi-
cant and dose-dependent inhibition of oedema with
a potency ten times lower (DI50 = 900 µg/cm2) than
that of indomethacin h (Picerno et al., 2010).

The anti-inϐlammatory effect with carrageenan of
aqueous extracts of fruits and leaves with mouse
paw has been evaluated. At the doses of 100 mg/kg,
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Figure 9: Protective effect of vascular endothelium by LMAE. ACh release curves (A, B) on intact
endothelial aortic rings pre-contracted with U46619, n = 7-8 / group; *p <0.05

Figure 10: Representative images of the activation of the COX-2 and NOX-2 pathway by Ang II,
LMAE downregulates them in the thoracic aorta of hypertensive mice

Figure 11: Diagram showing the vascular signalling pathways of LMAE
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Figure 12: Diagrams of volume of urinary excretion and electrolytes concentrations (Na + and K
+). n = 6;&&& p <0.001 vs Control; *** p <0.001 vs Furosemide; ### p<0.001 vs Amiloride

200 mg/kg and 400 mg/kg, the extracts showed
a signiϐicant reduction in oedema induced by car-
rageenan compared to the control.

The 200 mg/kg dose gave the best inhibitory effect
at the 5th hour for fruit extract (78.44%) and
leaf extract (58.02%). Besides, statistically signif-
icant, the ethyl acetate fraction of the fruit and
the leaves respectively inhibited lipoxygenase, xan-
thine oxidase, and lipid peroxidation by 32.85% and
78.07% (Bationo et al., 2015).

Oedema was induced in the right hind paws of
Sprague Dawley rats (200-250 g, 12weeks old, n=5)
using dextran sulphate solution, while ear oedema
was induced in ICRmice (25-30 g, 6 weeks old, n=5)
using xylene solutions. Aqueous extracts of ALM
(30, 100 and 300 mg kg-1) were administered in a
set of rats andmice for both prophylactic and thera-
peutic studies. In the dextran sulphate-induced paw
oedema, rats (200-250 g) were treated orally with
ALM (30, 100 and 300mg kg-1) for prophylactic and
therapeutic studies. The rats’ paw thickness was
measured before and after dextran sulphate injec-
tion at an hourly interval for 5 h. For xylene-induced
ear oedema, ICRmice (25-30 g)were given the same
doses of the ALM, and the ear weight of mice were

measured after 2 h.

Results

In the dextran sulphate-induced paw oedema, the
ALM reduced the mean maximal paw oedema
signiϐicantly (P ≤0.05) to 36.392±9.207% and
26.050±3.396% at 100 and 300 mg kg-1 (prophy-
laxis) and 32.192±5.670%, 31.398±6.921% and
31.593±5.841% at 30, 100 and 300mg kg-1 (thera-
peutic) in dose-dependent manner when compared
to the control respectively. Similarly, the ALM dose
dependently showed a signiϐicant (P ≤0.05) reduc-
tion of percentage mean oedema in xylene-induced
ear oedema by 43.56%, 59.63% and 68.07% at 30,
100 and 300 mg kg-1 when compared to the con-
trol respectively (Antwi-Adjei et al., 2017). Figure 5
shows effects of Lannea microcarpa extracts on the
maximal (A and C) and the total oedema responses
(B and D) in the prophylactic and therapeutic stud-
ies of dextran sulphate-induced paw oedema in rats,
respectively (n=5) denotes time of drug administra-
tion.

Antihypertensive properties

Ex vivo studies - Vasorelaxant properties

The aqueous extract (LMaq) and its
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dichloromethane (LMDCM) and ethyl acetate
(LMAE) fractions of the trunk bark of Lannea
microcarpa possess concentration-dependent and
endothelium-independent vasorelaxant properties
in Wistar rats. Of these three extracts, the most
potent was the ethyl acetate fraction, followed by
the aqueous extract and ϐinally the dichloromethane
fraction. This vasorelaxant property is partly due
to an inhibition of phosphodiesterases. Figure 6
below gives the results of this study (Ouédraogo
et al., 2010).

To study the role of extracellular calcium inϐlux in
the vasorelaxation of Lannea microcarpa extracts,
the aortic rings of mice with functional or non-
functional endothelium were placed in a physio-
logical saline solution deprived of Ca2+ contain-
ing 80 mM KCl to activate the voltage-dependent
calcium channels (CCVD). Compared to the control
rings (0.02% DMSO), LMAE (500 µg / mL) incu-
bated for 20 min completely inhibited the contrac-
tion induced by CaCl2 (10−5-10−2 M). Thus, Fig-
ure 7A and Figure 7B respectively show the results
of the inhibitory effect of LMAE on the inϐlux of
extracellular calcium in the presence and absence
of functional endothelium (p <0,001) (Nitiéma et al.,
2019).

In vivo studies

An evaluation of the antihypertensive properties by
the invasive method of lyophilised aqueous extract
(LMaq) and its dichloromethane (LMDCM) and ethyl
acetate (LMAE) fractionswas carried out in theWis-
tar rat. Hypertension was induced by intra-arterial
administration through the carotid artery of 75 µg /
kg of adrenaline, and the extractswere administered
at doses of 0.03-10 mg/kg through the jugular vein.
This study showed that the LMAE fraction (Emax
= 33.27 ± 0.70%) is the most active, followed by
LMaq (Emax = 26± 0.90%) and ϐinally the LMDCM
fraction (Emax = 24.34 ± 0.67%). These effects
were associated with adrenergic receptor antago-
nism (Belemnaba et al., 2014). Also, an evaluation of
the antihypertensive properties in vivo by the non-
invasivemethodwasmade on Swissmice implanted
with osmotic mini-pumps delivering physiological
solution NaCl (0.9%) or Ang II (0.5 mg/kg / day).
Mice received LMAE (50 mg/kg/day) for 3 weeks
by oral gavage and implantation of mini-pumps at
the start of the last two weeks. LMAE completely
prevented hypertension without a change in heart
rate (Figure 8) with correction of Ang II-induced
endothelial dysfunction (Figure 9). Echocardio-
graphic and renal parameters were not affected.
LMAE alone did not alter the production of NO in
the femoral arteries of mice but signiϐicantly lim-

ited the production of O2− induced by Ang II. The
effects were associated with reduced expression of
COX-2 and NOX-2 from NADPH oxidase in aortas
by the western blot method (Figure 10) (Nitiéma
et al., 2019). Figure 8 shows effects of LMAE on sys-
tolic and diastolic blood pressure compared to con-
trol (A, B). Preventive effect of LMAE on hyperten-
sion induced by Ang II (0.5mg/kg/day) by daily oral
administration (C, D) and variation in heart rate for
each group (E, F).

Vascular effects involve several signalling pathways
(Figure 11). This is a simpliϐied diagram of the vas-
cular pharmacological targets of the ethyl acetate
moiety (LMAE) of the trunk bark of Lannea macro-
carpa.
Diuretic properties
Finally, the diuretic activity of LMaq and LMAE
were evaluated in vivo in rats for 24 h accord-
ing to the method described by Sundaresan et al.
(2017). Thus, the results of Figure 12 showed that
LMaq and LMAE have moderate diuretic activity.
However, LMaq showed better activity compared to
LMAE (Nitiéma et al., 2018a). Figure 12 shows dia-
grams of urinary excretion volume from 0 to 6 h (A);
from 0 to 24 h (B) and the electrolyte concentra-
tions (Na + and K +) from 0 to 6 h (C) and from 0 to
24 h (D) of control rats, treated with LMaq, LMAE,
furosemide and amiloride in a function of time.

Toxicological data
The acute and subacute toxicity of LMaq and LMAE
were investigated in vivo in NMRI mice and Wis-
tar rats. Acute toxicity tests on the aqueous extract
of the trunk bark of Lannea microcarpa showed an
LD50 of 199.5 mg/kg body weight intraperitoneally
in mice (Zagué, 2009). Other studies involving oral
administration of the aqueous infused showed no
mortality up to a dose of 3000 mg/kg and no signs
of toxicity during 14 days of observation in Wis-
tar rats (Owusu and Antwi-Adjei, 2017). Acute
oral toxicity has shown that LMaq has an estimated
LD50 of 5000 mg/kg compared to 2500 mg/kg for
LMAE (Nitiéma et al., 2018b). Subacute toxicity
for 28 days has shown LMaq to be non-toxic up
to a dose of 1000 mg/kg (Nitiéma et al., 2018b).
The subchronic toxicity of LAMIC, a prototype anti-
hypertensive phytomedicine based on the aqueous
decoct of the bark of the trunks of Lannea micro-
carpa in male and female Wistar rats is non-toxic
up to a dose of 1500 mg/kg body weight given
daily for 90 days (Belemnaba et al., 2019). Also,
daily oral administration of the aqueous infused of
the trunk bark of Lannea microcarpa did not show
any toxidrome up to a dose of 3000 mg/kg for 14
days of treatment in Wistar rats (Owusu and Antwi-
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Adjei, 2017). The crude extract of Lannea micro-
carpa leaves showsno in vitro cytotoxic effect on cell
viability [human kidney epithelial cells (HEK-293),
murine ϐibrosarcoma cells (WEHI-164), and murine
monocytes/macrophages ( J774.A1)] up to a con-
centration of 1 mg / mL (Picerno et al., 2010).

Quality control and standardisation

Quality control studies were carried out on crude
powders and lyophilised aqueous decocts of the
trunk bark of Lannea microcarpa. Results from
traits indicated that the trunk bark powders of Lan-
nea microcarpa were reddish in colour, practically
odourless with a slightly bitter taste. These results
can also be used to check the degree of purity
according to the presence or absence of foreign ele-
ments and to detect possible adulterations or falsi-
ϐications. The smell, the taste and the color can be
used to differentiate from related drugs (Lehmann,
2013). The pH of the raw powders of the Lannea
microcarpa bark was 7.16± 0.08, the moisture lev-
els were less than 10%. According to the European
Pharmacopoeia, the powders had a content suit-
able for being stored over a long period without the
development of molds or yeasts. The total ash con-
tent of the powders of the bark of the plant trunk
was 6.27± 1.42% (Ouédraogo et al., 2018, 2017).

The powders’ microbial quality complied with
the recommendations of the European Pharma-
copoeia 6th Edition for raw materials of natural ori-
gin administered orally. The absence of speciϐic
pathogenic germs such as Salmonella and the low
presence of total ϐlora testify to the good microbial
quality of the plant powders. Indeed, any contam-
ination beyond the standards would lead to rejec-
tion or sterilisation of the raw material with the
consequence of the risk of degradation of certain
compounds and an increase in the raw material’s
cost price (WHO, 2011). The heavy metal contents
sought were within limits authorised by the recom-
mendations of the European Pharmacopoeia. This
could be explained by the fact that the raw materi-
alswereharvested according to good cultivation and
harvesting practices in sites far from roads, water
drainage ditches, mine wastes, garbage dumps, and
industries at risk of emitting toxic emissions (Chif-
foleau et al., 2002). The residual levels of pesticides
in the powders of the trunk’s bark were lower than
the limit values set by the European Pharmacopoeia
6.0 and the European Communities’ directives (CE,
2006; WHO, 2011), including their annexes. Anal-
ysis of the leading chemical groups by thin-layer
chromatography (TLC) showed ϐive (05)main spots,
observed in daylight after visualisation with sulfu-
ric anisaldehyde with measured frontal references.

These CMMs have demonstrated a wide variety of
chemical groups that will be used as chromato-
graphic ϐingerprints in thequality control in termsof
purities. According to the literature data, the results
obtained by the TLC can be used for routine analy-
ses of the powders in future harvests to check their
quality (Katekhaye and Bhutani, 2011).

A standardisation study has made it possible to
determine the optimal conditions for obtaining
lyophilised aqueous extracts from the bark of Lan-
nea microcarpa. Indeed, the results obtained
showed that the optimum extraction yield is 33.46
± 0.36%, after a decoction of 40 minutes and
then freeze-drying of 120 hours. The freeze-dried
extracts of Lannea microcarpa were reddish in
colourwith a slightly bitter taste. Extractswere very
hygroscopic, readily soluble in water, very little sol-
uble in ethanol 96 ◦ and absolute, practically insolu-
ble in chloroform, and readily soluble in buffers (pH
1.2 and pH6.8). According to the European Pharma-
copoeia, they have a mediocre ϐlow and can be kept
for six months without alterations of the physico-
chemical characteristics. These extracts can thus
be used to formulate phytomedicines while ensur-
ing reproducibility from one batch to another in the
amount of the selected tracer.

Pharmaceutical formulation
A study of microencapsulation by atomisation of the
extract of leaves of Lannea microcarpa was carried
out using a matrix (Sansone et al., 2014) based on
sodium-carboxymethylcellulose (NaCMC). The con-
centration ofmyricetin 3-O-α-L-rhamnopyranoside,
chosen as a marker (Haarmeyer et al., 2013).
Socio-economic interest of the study
Medicinal plants have been playing an essential role
in the development of human culture. As amedicine
source, Medicinal plants have always been at the
forefront of virtually all cultures of civilisations.
Medicinal plants are regarded as rich resources of
traditional medicines, and from these plants, many
of themodern drugs are produced (Dar et al., 2017).
According toWHO African traditional medicine, tra-
ditional health practitioners could make signiϐicant
contributions to the attainment of universal health
coverage (Kasilo et al., 2019).

CONCLUSION

The leaves and bark of the trunk and roots are
used in traditionalmedicine to treat humanpatholo-
gies. In recent years, research has focused on herbal
remedies that have a long history of humans use.
Extensive literature studies have revealed that Lan-
nea microcarpa is a medicinal plant with beneϐi-
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cial effects on health. These results have been
proven experimentally and have shown that the
plant has antioxidant, anti-inϐlammatory, antihyper-
tensive, etc. Further studies are needed to bring a
stable form of use to the market that guarantees its
quality and effectiveness.
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