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ABSTRACT

Medicinal plants have long been a vital source used by humans for preventive and curative needs.
However, there is always an urgent to more document these valuables indigenous knowledge. Hence,
the current work aimed to identify the traditional therapeutic virtues of Spermacoce ocymoides (Burm.
F.) and to evaluate its antioxidant and antimicrobial activities. Ethnobotanical data were collected
through an open and semi-structured questions inside three villages in the commune of Dinandougou,
Mali. Phytochemical composition was determined by qualitative and colorimetric tests. Antioxidant
activity was assessed by DPPH radical and phosphomolybdate methods, and antimicrobial activity by
agar diffusion. A total of 40 people were surveyed, with 60% of men and 40% women. These people
mainly used the "stem-leaves" combination to treat various illnesses, topped by ringworm (54.93%),
acne (29.58%) and infected wounds (9.86%). Recipes made from S. ocymoides were mostly prepared
by trituration (56%) and administered through skin (97%). The highest levels of polyphenols (3.08+0.16
g EAG/100g), flavonoids (0.72+0.006 g EQ/100g) and tannins (1.11+0.03 g EAG/100g) were recorded
with hydroethanolic extracts. These extracts also showed the best antioxidant potential with ICso =
715.55+35.55 pg/mL and the largest inhibition diameters (ID) on Staphylococcus aureus (ID =
22.67+0.58 mm) and Candida albicans (ID = 17.33£0.58 mm). This study shows that S. ocymoides
extracts are rich in bioactive compounds and endowed with an appreciable antioxidant and antimicrobial
potential.
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INTRODUCTION

Since Antiquity, plant resources have always
played an essential role in the treatment of
pathologies  affecting human beings.
Therefore, the habitants in rural zones have
maintained an ongoing relationship with
their environment that led to the
development of specific indigenous
knowledge regarding the medicinal purposes
of plants [1, 2]. In Mali, the research on
medicinal plants has been dynamic since
independence years with the creation of
National Institute for Research into
Traditional Medicine and Pharmacopoeia
(INRMPT), formerly the Department of
Traditional Medicine (DMT). This Institute
prioritized the valorization of traditional
medicine resources through scientific
investigations and production of Improved
Traditional  Medicines  (ITMs)  [3].
Nowadays, in collaboration with others
research institutions, works carried out by
this department allowed to develop some
ITMs used in the management of infectious
diseases. Some of these ITMs acquired a
Marketing Authorization and are part of the
list of Malian essential drugs. For instance,
“MALARIAL 5” used against
uncomplicated malaria and
“DYSENTERAL” used against amoebic
dysentery. Marketing Authorization files for
other formulated ITMs are in progress, such
as “SUMAFURA” and “WOLOTISANE”
“SAMANERE”

used against malaria,

against viral hepatitis, “MITRADERMINE”
against dermatoses. These ITMs offer to the
effective,

affordable

population, possibilities  of

available, accessible, and

treatments for the common diseases,

especially in rural area communities. Regar
-ding these offered opportunities, traditional
medicine was classified in African as a
valuable cultural heritage and a reservoir of
knowledge still widely unexploited or
underexploited [3, 4].

Among these underexploited medicinal
plant species in Mali, Spermacoce
ocymoides Burm. F., commonly known as
"ngueré ka da" in the local Bamanankan
language of the rural commune of
Dinandougou in Mali, is a herbaceous plant
belonging to the Rubiaceae family [5]. The
literature reveals that S. ocymoides has many
folkloric and ethnomedicinal claims in the
treatment of numerous illnesses, especially
dermatoses. For example, its leaf juice is
applied against ringworm and acne, and the
sap is used to treat wounds [6]. The various
parts of the species are also used to treat
hookworm infections [7]. Pharmacological
studies have shown cytotoxic, antifungal,
antibacterial and immunostimulant effects
18], conferring anti-dermatological
properties to this species [9]. Other work has

also revealed that the species contains

numerous bioactive principles such as
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saponines, alkaloids, phenolic compounds
[9-11].

S. ocymoides species grow spontaneously in
several areas of West Africa [5], particularly
in Mali in the rural commune of
Dinandougou. It is highly prized by the local
population for various therapeutic purposes.
According to our sources of information, its
ethnomedicinal and  pharmacological
properties are not yet documented in Mali.
So, it is a vital mission to document the rural
ethnomedicinal knowledge for cultural
preservation, drug development, and better

plant resource management. This work was

undertaken to document the ethnomedicinal
properties of S. ocymoides within the rural
population of Dinandougou (Koulikoro
Region, Mali) and to validate few of its
traditional uses.

MATERIALS AND METHODS

Study area

Ethnobotanical survey was carried out in
three villages (Dioni, Fatiambougou and
Dianguinébougou) located in the rural
commune of Dinandougou, Koulikoro
region (Figure 1). This commune is situated
inside the Sahelian zone in the southern of

Mali.
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Figure 1: Study area map showing sampling locations in the Commune of Dinandougou, Mali

Plant material

Plant material was consisted of the aerial
part (stem and leaves) of S. ocymoides
in Koulikoro in

harvested at Dioni

September 2023. After identification and

authentication by Dr. Savio Samaké,
botanist at the Faculty of Sciences and

Techniques (FST), University of Sciences,
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Techniques and Technologies of Bamako
(USTTB) Mali, the samples were shade
dried for three weeks, and then ground into
powder samples by using a grinder (Floria®,
ZI.N3086, 200 Watt).

Biological material

Biological material was consisted of clinical
strains of bacteria (Staphylococcus aureus)
and fungi (Candida albicans) provided by
the laboratory of “Clinique Kabala” located
in Bamako.

Ethnobotanical data collection

The survey was carried out based on semi-
structured interviews during October 2022
using a survey sheet to identify the
therapeutic virtues of S. ocymoides. It was
conducted with the help of traditional and
customary authorities of each village. This
accompaniment allowed us to select
respondents. Before administering the
questionnaire, the aim of the survey was
clearly explained to each selected participant
in order to obtain their free and informed
consent. The informants were designated by
the customary and traditional authorities of
their village. Interviews were administered
in the local language "Bamanankan". The
main questions were the illnesses treated by
S. ocymoides, the parts employed and their
modes of preparation and administration. In
addition, the sociodemographic

characteristics of respondents (age, sex,

profession, etc.) were also registered.

Citation frequencies were calculated

according to the following formula:

Citation f o% Citation number 100
= X
itation frequency (%) Total number of citations

Ethical considerations

The survey form used in this study was
reviewed and approved by the local Ethic
Committee of the Biology Department of the
Faculty of Sciences and Techniques (FST)
of the University of Sciences, Techniques
and Technologies of Bamako (USTTB).
Interviews were carried out in line with the
customs and traditions authorities of each
village and with the international standards
of the Ethnobiology Society's ethical (ISE
Code of Ethics) [12].

Preparation of extracts

Extracts were prepared by maceration in two
different solvents (distilled water and 70%
ethanol). In an Erlenmeyer flask, 10 g of
powdered samples were dissolved in 100 mL
of solvent. The mixture was stirred
magnetically for 30 min, then filtered under
vacuum using wattman paper. This process
was operated three times to maximize
biocompounds extraction.

Phytochemical investigations

Research of major chemical groups were
performed using  various

techniques [13, 14].

qualitative
characterization
Phytochemical groups were detected by
tests:
v’ Alkaloids were detected using the
Dragendorff/Kraut test

v' Flavonoids by alkaline reagent test
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Tannins using the Braymer test
Coumarins by NaOH test
Terpenoids by Salkowski test

Anthraquinones by Borntrager test

NSRRI NN

Saponins by the Foam Test
The coloration of each reaction was
observed and the presence or absence of
targeted phytocompound groups was
deduced.

Dosage of total polyphenols

Polyphenol levels were determined by the
colorimetric method used by Shatri and
Mumbengegwi [1]. Briefly, 1 mL of suitably
diluted extract or gallic acid solution ranged
from 20 to 100 pg/L) was introduced into a
flask tube initially containing 800 pL of
distilled water. Then 1 mL of Folin-
Ciocalteu reagent was added to the mixture.
After an incubation of 10 min, a volume of 1
mL of 7% sodium bicarbonate (NaxCOs)
was added. After homogenization, the
solution was immediately diluted with 1 mL
of distilled water, and incubated in the dark
for 90 min. Absorbances were read against a
blank made with distilled water under the
same conditions at 750 nm with a
spectrophotometer (Thermo

Biomate 3S, Madison, WI53711, USA).

Fischer

Polyphenol contents were expressed in
grams gallic acid equivalents per gram of dry
weight (g EAG/100 g DM).

Calculations:

The content of polyphenolic compounds was

calculated using the following equation:

CxVf
m=—p x Fd
m: Total polyphenol content (mg GAE/g)

C: Concentration of the sample deduced
from the standard curve (mg/mL)

Vf: Final volume of the extract (mL)

Fd: Dilution factor

Ti: Test intake (g)

Dosage of flavonoid levels

The quantification of flavonoids was carried
out according to the spectrophotometric
method reported by Konaré et al. [15], which
was slightly modified. A volume of 200 pL
of extract or catechin solution at different
concentrations (20 -100 pg/mL) was
introduced into a tube and mixed with 800
puL of distilled water and 50 pL of a 5%
sodium nitrite (NaNO;) solution. After 5
min, 50 pL of 10% aluminum chloride
(AICl3) were added, and well homogenized.
After 6 min of reaction, 400 puL of 1M
sodium hydroxide were added and the
reaction mixture was well homogenized.
The solution was immediately diluted with 1
mL distilled water and shaken vigorously.
Absorbances were read against a blank made
under the same conditions with distilled
water at 510 nm with a spectrophotometer
(Thermo Fischer Biomate 3S, Madison,
WI53711, USA). Total flavonoid contents
were deduced from a calibration curve
previously  established with catechin
solution using the same equation above. The

results were expressed as gram of catechin
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equivalents per gram of dry matter (g
EC/100 g DM).
Dosage of total tannins
Total tannins were determined using the
Folin Ciocalteu method reported by
Koutouan et al. [16]. To 1 mL of plant
extract at different concentrations (100 - 500
ug/mL) in a test tube were added 1 mL of
distilled water, 200 pL of ethanol, and 100
uL of Folin's reagent, respectively. The
reaction solution was homogenized and
incubated at room temperature (30 °C) for 5
min. Lastly, 200 pL of 7% ammonium
carbonate were added. The solution of gallic
acid was used as tannin standard to establish
a calibration curve. Absorbances were
measured at 725 nm against a blank made of
distilled water, after 1 h incubation in the
dark at room temperature (30 °C). The
concentrations of total tannins were
expressed as gram of gallic acid equivalents
per gram of dry matter (g EGA/100g) DM.
Assessment of antioxidant potential
The spectrophotometric method was used to
perform the antioxidant power with two
techniques: DPPH free radical test and
phosphomolybdate test.

s DPPH Test
Free radical 2.2'-diphenyl-1-picryl hydrazyl
(DPPH) trapping was used to assess the anti-
radical activity of the extracts following the
method used by Togola et al. [17]. A
calibration curve was performed with a

solution of 100 pg/mL of extract. Fifty (50)

uL of each extract at different concentrations
were added to 1.95 mL of DPPH methanolic
solution (0.024 g/L). A negative control was
prepared by mixing 50 pL of absolute
methanol with 1.95 mL of DPPH solution.
Ascorbic acid, an antioxidant standard, was
included in the experiment as positive
control. The absorbance was measured using
a spectrophotometer (Thermo

Biomate 3S, Madison, WI53711, USA)

Fischer
against a blank prepared for each
concentration at 515 nm after 30 min of
incubation in  darkness and room
temperature (30-35°C). The results are
expressed firstly in inhibition rates (%), and
then translated into ICso (concentration of
the tested sample required to reduce 50% of
the DPPH free radical) which is inversely
proportional to the antiradical activity. The
ICso were determined by linear regression
from the inhibition percentages as a function
of different concentrations of the extracts
inhibition

tested. The free radical

percentages were deduced using the

following equation:

Inhibition rates (%) =

Absorbance of control-Absorbance of sample

x 100

Absorbance of negative control
+ Phosphomolybdate test

The method of Prieto et al. [18], recently

updated by Konar¢ et al. [19] was utilized to

assess the total antioxidant capacity (TAC)

of our extracts. Extract (100 pL) with 900

pL of working solution (0.6 M sulphuric
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acid, 28 mM sodium phosphate and 4 mM
ammonium molybdate) were mixed in flask
tube. The tube well sealed was incubated at
95°C for 90 min, and then cooled. The
absorbance of the solutions as measured at
695 nm using a spectrophotometer (Thermo
Fischer Biomate 3S, Madison, WI53711,
USA) against a blank containing methanol
instead of extract. A calibration curve was
generated with ascorbic acid. Lastly, TAC
values were deduced from this curve and
were expressed as equivalent milligrams of
ascorbic acid per gram of dry matter (mg
EAA/g DM).

Evaluation of antimicrobial potential
Bacterial and antifungal sensitivity was
assessed according to the agar well diffusion
technique described by Konaré et al. [19],
Hawar et al. [20].

Preparation of the microbial inoculums
Each microbial strain from the stock cultures
was streaked into a petri dish. After 24 h
incubation at 37 °C, few colonies from each
dish were emulsified in sterile physiological
solution of 0.9% NaCl (w/v).
Spectrophotometric method was employed
to adjusted the turbidity of each inoculum
was then adjusted to 10® cells per mL (0.5
McFarland scale). About 2 mL of microbial
suspension were read at 620 nm (and
properly diluted if applicable) until obtained
an optical density of 0.100 around,
corresponding to 108 CFU/mL on Mac

Farland scale.

Disk preparation

A concentration of 4 mg/mL of extract were
dissolved into 5% DMSO was used. The
blank discs (from Liofilchem SRL) with
diameter of 5 mm were filled with with 100
pL of the extract solution (4 mg of extract).
Commercial antibiotic discs (doxycyclin at
30 pg/disk and Casprofungin at 5 pg/disk;
purchased from Liofilchem, S.r.I., Rogeto
degli Abruzzi, Italy) were used as positive
control for S. aureus and C. albicans,
respectively. A solution of 5% DMSO (100
uL/disk) was employed as negative control.
Disk diffusion using agar medium

A volume of 150 mL of Mueller—Hilton
broth (for S. aureus) and Sabouraud
Dextrose broth (for C. albicans) was poured
separately into Petri dishes. Each Petri dish
was loaded with 100 pL of microbial
suspension and then with discs soaked in
plant extract solution. Standard antibiotic
disc (doxycyclin and Casprofungin), and
blank disc loaded with only the solubilization
solvent (without plant extract) were also
placed on the top of separate agar Petri
dishes for positive control and negative
control, respectively. All Petri dishes were
firstly kept at 4° C for 1 h to allow the pre-
diffusion of extracts through the agar, before
being incubated under aerobic conditions at
37°C for 48 h. After the end of incubation,
fungal and bacterial growths were observed,
and the diameters of inhibition zones (ID)

were measured in mm [19, 20].
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The appreciation scale reported by Konaré et
al. [19] was used to classify the recorded
diameters: if ID < 8 mm, the bacterial strain
is considered not sensitive to the extract
tested, if 8 <ID < 14 mm, sensitive strain, if
14 < ID < 20 mm, very sensitive strain and
if ID > 20 mm, extremely sensitive strain.
Statistical analysis of data

The entry of data and statistical tests were
performed with IBM SPSS Statistics version
21 (IBM Corp., Armonk, NY, USA) and
Minitab statistical software version 18.1
(Minitab Inc., PA., USA). Qualitative
variables were reported in terms of
percentages, while quantitative ones were
described in terms of means + standard
deviations. The relationship between some
variables was searched using the test of Chi’.
RESULTS
Ethnobotanical data
Sociodemographic  characteristics of
respondents

The Table 1 represents the frequency quotes
of informant repartition based on the gender,
profession  and  provenance.  These
educational levels are described in the Table
2.

A total of 40 people were questioned, 24 of
them were male (60%) and 16 women
(40%). Most of the questioned people (60%)
were farmers, while 37.50% were doing
housework as activity (Table 1). Data from

Table 2 shows that about 60% of the people

from the investigated villages were illiterate,

i.e. could neither read nor write. Among
these illiterates, 35% were men against 25%
of female. For respondents who attended
school (40%), the fundamental level was
predominant  (22.50%), followed by
secondary one (7.50%). In addition, very
few respondents (5%) have benefited from
an alphabetization program (informal
education).

Use of plant parts and diseases treated by
S. ocymoides

The citation frequencies of diseases treated,
different plant parts used, in addition to their
preparation and administration modes are
depicted in the Figures 2, 3, and 4,
respectively.

Different parts of S. ocymoides parts were
mainly used to treat dermatological diseases
and microbial infections. It was most
commonly used to treat ringworm with
54.93% of cases, acne with 29.58% and
wounds with 9.86% (Figure 2). Most of the
selected informants (i.e., 67.50%) used the
leafy stem ("stem-leaves" combination),
followed by the leaves (i.e., 17.50%)
(Figure 3). To treat these diseases, most of
respondents (56%) prepared their recipes by
trituration (Figure 4A). Application to the
skin (cutaneous route) was the main route of
administration (97%) (Figure 4B).
Phytochemical composition

The Table 3 shows the results of

phytochemical screening of aqueous and

hydroethanolic extracts.
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These data indicate valuable insights into the
chemical composition of different extract
from S. ocymoides, exhibiting significant
presence of many major groups, such as
alkaloids, flavonoids, tannins, coumarins,
terpenoids, and anthraquinones. On the other
hand, the saponins was not detected in the
hydroethanolic extract.

Total polyphenol, flavonoid and tannin
contents:

The results for polyphenol, flavonoid and
total tannin content expressed for 100 g of
dry matter (DM) are given in the Table 4
below.

Analysis of this table shows that the levels of
total polyphenols (p-value = 0.002 < 0.05),
flavonoids (p-value = 0.1E-6 < 0.05) and
tannins (p-value = 0.0003 < 0.05) varied
significantly from one extract to another.
Hydroethanolic extracts showed the highest
contents of polyphenols (3.08+0.16 g
EAG/100g DM), flavonoids (0.72+0.006 g
EQ/100g DM) and tannins (1.11+0, 0.03 g
EAG/100g DM).

Antioxidant potential

Table 5 summarized the extract ability to
scavenge free radical DPPH and the total
antioxidant capacity (TAC).

The data from this table reveals that the free
radical scavenging capacity of our extracts
varied from one extract to another (p-value
< 0.05). The
exhibited the highest DPPH free radical
reducing power (715.55+£35.55 pg/mL) and

hydroethanolic  extract

total antioxidant capacity (3.19£0.15 g
EAA/100 g).

Antimicrobial potential

The antimicrobial sensitivity expressed in
terms of diameter (mm) of inhibition zones
(DI) are showed in Table 6.

Based on the scale used by Konar¢ et al.
[19], all the extracts have been found to be
sensitive towards the tested strains a part of
S. aureus with the aqueous extract. This
sensitivity varied according to the microbial
strains and to the extract types (p-value <
0.05). While S. aureus showed resistance
with aqueous extract (06.67+0.58 < 8 mm),
it has been found extremely sensitive with
hydroethanolic extract recording the highest
DI=22.67+0.58 > 20 mm.

Correlation between antioxidant and
antimicrobial activities and phenolic
compounds

The previous results revealed the richness in
phenolic compounds, natural antioxidant
agents and antimicrobial activity. Thus, the
correlation plot based on Pearson's
coefficient (R?) was used to detect any
correlations between bioactive compounds
and biological activities recorded in the
extracts. These results are shown in Table 7.
There is a very strong correlation between
free radical scavenging activity and total
polyphenol, flavonoid, and tannin contents,
and between these phenolic compounds and
antimicrobial activity (R?> > 0.90). An

increase in polyphenol, flavonoid or tannin
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levels leads to an increase in DPPH free
radical scavenging ability (ICso) and total
antioxidant capacity (TAC), with a parallel
potential

increase in antimicrobial

(antibacterial and antifungal). This link

between anti-free radical activity and

phenolic compounds is largely dependent on

flavonoids (R* = 0.99).

Table 1: Repartition of questioned people per gender, profession and locality (n = 40)

Sex Profession
Sites Male Female TOTAL Farmer Breeder Housewife TOTAL
Dioni 30% 22.50% 52.50% 32.50% 0% 20% 52.50%
Dianguinébougou 15% 07.50% 12.50% 12.50% 02.50% 07.50% 22.50%
Fatiambougou 15% 10% 25% 15% 0% 10% 25%
TOTAL 60% 40% 100% 60% 02.50% 37.50% 100%
Table 2: Levels of education (n = 40)
. Villages of survey Gender Total per
Educational levels Dioni Dianguinébougou Fatiambougou Male Female level
None 35.00 5.00 20.00 35.00 25.00 60.00
Fundamental 7.50 10.00 5.00 12.50 10.00 22.50
Secondary 5.00 2.50 0.00 7.50 0.00 7.50
University 0.00 5.00 0.00 2.50 2.50 5.00
Informal 5.00 0.00 0.00 2.50 2.50 5.00
Total per
village/gender 52.50 22.50 25.00 60.00 40.00 100.00
S 60.00 54.93
5000
5 .
=)
[}
5 40.00
(]
= 29.58
30.00
20.00
9.86
10.00 4.23 .
’ 1.41
0.00 ] _—
Ringworm Acne Malaria Wounds Intestinal
parasites
Diseases
Figure 2: Citation frequencies of diseases treated by S. ocymoides
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Figure 3: Use frequencies of different parts of S. ocymoides
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Figure 4: Modes of preparation (A) and administration (A) of recipes made from S. ocymoides

Table 3: Phytochemical composition of S. ocymoides

Extracts
Phytoconstituents groups Aqueous Hydroethanolic

Alkaloids Present Present
Flavonoids Present Present
Tannins Present Present
Coumarins Present Present
Terpenoids Present Present
Anthraquinones Present Present
Saponins Present Absent

Table 4: Levels of polyphenols, flavonoids et tannins

Extracts Polyphenols Flavonoids Tannins
(g EGA/100g) DM (g EQ/100g) DM (g EGA/100g) DM
Aqueous 1.87+0.03" 0.32+0.003 0.63+0.06"
Hydroethanolic 3.08+0.16* 0.72+0.006* 1.11+0.03*
*For each phytoconstituents, the means that do not share any letter are considered to be significantly different at
threshold 0.05
Table 5: Antioxidant power of extracts
Extracts ICso (ng/mL) TAC (g EAA/100 g MS)
Aqueous 3169.19+160.67* 0.29+0.018
Hydroethanolic 715.55+35.55" 3.19+0.154

* For each test (DPPH and TAC), the means that do not share any letter are considered to be significantly different at

threshold 0.05.
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Table 6: Diameter of inhibition zones (DI) and their appreciation
S. aureus C. albicans
Extracts and standards DI (mm) Appreciation DI (mm) Appreciation
Aqueous 06.67+0.58" Non sensitive 13.67+0.58" Sensitive

Hydroethanolic 22.67+0.58* Extremely sensitive 17.33+0.58* Very sensitive
Doxycyeclin (Control +) 20 Extremely sensitive -

Casprofungin (Control +) - 18 Very sensitive

* For each microbial strains, the means that do not share any letter are considered to be significantly different at
threshold 0.05.
Table 7: Correlation coefficients of Pearson (R?)

DPPH - ICso Test TAC Antibacterial Antifungal
potential potential
Polyphenols 0.97 0.96 0.98 0.93
Flavonoids 0.99 0.99 0.99 0.97
Tannins 0.98 0.96 0.96 0.93

*ICso: Inhibiting concentration of 50% of DPPH free radical; TAC: Total antioxidant capacity.

DISCUSSION

In our survey, the sociodemographic data of
the respondents who used S. ocymoides for
primary healthcare showed that the majority
was men and older population. These data fit
with a widespread belief in West Africa, as
it is the case for all traditional cultures,
where older people and men are reputed to
be knowledgeable in herbal medicine use [4,
21]. As a rule, these men older people have
gained precious experience as users of
medicinal plants or have learned from other
people’s experiences [21]. The literate rate
of the respondents was lower (40%) inside
the three villages, while 60% were illiterate.
This registered level of education is in line
with the national rate of education in Mali,
which was 33.7% [22]. This slightly high
rate of literate could be explained by the
presence of an alphabetization program
included these three villages in the context
of capacity reinforcement of rural
populations (informal education). If the level

of'education was sex-independent (p-value =

0.687 > 0.05), it was influenced by the

professional status of respondents (p-value =
0.004 < 0.05). For instance, about 58% of
illiterate were farmers.

The respondents used S. ocymoides to treat
several illnesses leaded by mainly skin
disorders, such as ringworm, acne, wounds.
In addition, the species use to be employed
for malaria treatment, which is an endemic
parasitemia in Mali. These data corroborate
those from the literature which mentioned
the same diseases treated by S. ocymoides
[9-11].

Nowadays, dermatoses or skin diseases are a
major public health problem worldwide.
They became one of the main reasons for
medical consultation in Mali [23, 24]. The
hospital prevalence of this pathology rose
from 12.75% in 2018 to 15.7% in 2023,
mainly affecting the elderly [24] and
children under five [23]. These alarming
statistics could justify the use of S.
ocymoides in the traditional management of
skin disorders by the local population of

Dinandougou, Mali.
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The leafy stem of S. ocymoides was the most
prized part (67.50%), followed by the leaves
(17.50%) to treat these diseases. This strong
desire for aerial parts could be explained by
the morphological type of s. ocymoides,
which is a woody herbaceous plant.
Importunely, 15% of respondents used the
entire plant, which is unsafe for safeguarding
the species. Analyses show that this practice
is mostly related to educational level, since
67% of illiterates were involved. These
results reveal an urgent need to strengthen
the educational rate inside. Because, it has
been reported that the level of education play
an important role in the conservation and
survival of valuable natural resources |25,
26].

These parts were mainly prepared by
trituration (56%). Few respondents used also
granulation (16%), decoction (14%) and
infusion (14%). The prepared recipes were
mostly administered via cutaneous route
(97%). In contrast, the oral route was the
least used (3%) by the questioned people.
This fact is due to the general form of
preparation (trituration) and the main
targeted diseases (dermatological disorders).
Phytochemical investigation of S. ocymoides
exhibited the presence of many major groups
(alkaloids, flavonoids, tannins, coumarins,
terpenoids, and anthraquinones).
Interestingly, the hydroethanolic extracts
showed the highest contents (p-value < 0.05)
of polyphenols with 3.08+0.16 g EAG/100g

DM, flavonoids with 0.72+0.006 g EQ/100g
DM and tannins with 1.11+0, 0.03 g
EAG/100g DM. Through their cytotoxic,
antifungal, antibacterial and
immunostimulant effects [8, 9, 11], these
compounds confer anti-dermatological
properties on this species. Many authors’
reports on the phytochemical compounds of
S. ocymoides agrees with our findings on
phytochemical profiling [9-11].

Assessment of antioxidant potential revealed
that all extracts from this species are
endowed with antioxidant power. The
hydroethanolic extract exhibited the most
interesting ability of reducing free radical
DPPH (715.55£35.55 pg/mL) and total
antioxidant capacity (3.19+£0.15 g EAA/100
g). A high DPPH radical reduction capacity
(80%) obtained by Adesegun et al. [27] with
the same species confirms our results. This
antioxidant activity of our extracts would be
closely linked to phenolic compounds since
statistical tests revealed a strong correlation
between these phenolic compounds
(polyphenols, flavonoids and tannins) and
antioxidant activity (R2 > 0.95). Likewise,
works of Kéhkonen ef al [28] and Catherine
et al. [29] demonstrated that the antioxidant
potential of phenols of plant origin was due
to the presence of hydroxyl groups on their
chemical structure, giving them the ability to
scavenge free radicals. These phenolic

compounds are also known as 77 effective

hydrogen donors, making them good
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antioxidants [29]. This richness of our
extracts in phenolic compounds could make
them a potential source of natural
antioxidants. As a result, this richness in
antioxidant agents could be useful to better
neutralize the reactive oxygen species
generated in individuals living with skin
diseases, since it is well known that
phytochemical compounds in a medicine
contribute to effectively combat or prevent a
disease by their antioxidant power [30].

Skin diseases can be viral, fungal, and
bacterial origin. Indeed, it is a bacterial,
superficial, epidermal skin infection, non-
immunizing, caused by S. aureus and C.
albicans in more than 70% of cases [9, 31].
Antimicrobial sensitivity assays showed that
all extracts have been found sensitive
towards these two strains a part of S. aureus
with the aqueous extract, based on the scale
used by Konaré et al. [19]. Strain of §.
aureus was extremely sensitive with
hydroethanolic extract recording the highest
diameter of inhibition zone (ID =
22.67+0.58 > 20 mm). These ID values are
lower than those obtained by Ebana et al. [6]
with the same species, who recorded
inhibition zones of 35.0+0.85 mm against S.
aureus. Similarly, with ethanolic extracts,
other studies reported very close results:
Oluwayemi et al. [10] with ID =10 to 20 mm
on C. albicans; Minkat et al. [9] ID=3to 15
mm on S. aureus. Overall, the best

antibacterial and antifungal activities in our

study were recorded with hydroethanolic
extracts. These results corroborate those in
the literature generally attributing the best
biological activities of medicinal plants to
hydroethanolic extracts [15, 27, 30]. The
literature attributes this discrepancy in
results to the phytochemical composition,
influenced by geographical location of the
plant as well as sample harvesting stage, and
genetic factors [9, 32].

The antimicrobial potential of phenolic and
terpene compounds is well documented. The
literature reports that the antimicrobial
activity of flavonoids is due to their ability
to complex with soluble extracellular
proteins and the bacterial cell wall, while
that of tannins may be linked to their ability
to inactivate microbial adhesions, enzymes
and cell envelope proteins [33]. In addition,
our Pearson correlation tests revealed that
these compounds were strongly involved (R?
ranging from 0.93 to 0.99) in the inhibition
of bacterial and fungal growth recorded with
S. ocymoides extracts. This information
supports data from of our survey in
Dinandougou, Mali revealing the traditional
use of S. ocymoides in the management of
skin disorders mainly caused by the tested
microbial strains. Nowadays, the higher rate
of antibiotic resistance pattern and their side
effects registered toward these pathogens [1]
calls for an urgent need for discovering new
source of effective, affordable and safe

molecules.
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Furthermore, this work is in accordance with
other studies carried out in Africa, reporting
that many plants are traditionally used to
treat dermatoses [6, 9, 10, 34]. In Mali,
Department of Traditional Medicine (DMT),
current National Institute for Research into
Traditional Medicine and Pharmacopoeia
(INRMPT),

developed two Improved

Traditional Medicines for the treatment of

eczema. These are the
“PSOROPSERMINE” and
“MITRADERMINE”  pomades, made

respectively of Psorospermum guineense
and Mitracarpus scaber [3]. Data from this
work on S. ocymoides species could help
expand the range of these natural anti-
dermatological products, consequently.
CONCLUSION

This study highlighted medicinal properties
and antioxidant, antibacterial and antifungal
potential of S. ocymoides. The results
revealed that local populations living in the
rural commune of Dinandougou used this
species to treat a large number of diseases
and disorders, including dermatological
problems (ringworm), malaria and wounds.
Phytochemical investigations have shown
that extracts of this species are rich in
bioactive compounds and are endowed with
antioxidant, antibacterial and antifungal
properties. As a result, the species could be
used for the prevention or management of
certain diseases linked to oxidative stress, as

well as those linked to bacterial and fungal

infections.  Lastly, investigations of
toxicological properties are needed to
enhance the value of this species.
CONFLICT OF INTEREST
Authors declared the absence of any conflict
of interest.
AUTHORS’ CONTRIBUTIONS
MAK and ST developed the protocol,
carried out the survey, the samples
collection, the biological tests, analyzed the
data, and drafted the manuscript. This work
was carried out under the coordination and
supervision of MH and ND. All authors read
and approved the final version of the
manuscript.
ACKNOWLEDGMENTS
Authors would like to thank the “Programme
de Formation des Formateurs: PFF” for its
financial support and the local populations
of the surveyed three villages for their
willingness to answer the questionnaire.
REFERENCES
[1] Shatri A, Mumbengegwi D.
Ethnomedicinal uses, phytochemical
characterization, and antibacterial
activity of Grewia tenax and Albizia
extracts

anthelmintica against

multidrug-resistant pneumonia-
causing bacteria. J Pharmacogn
Phyther. 2021;13(1):7-17.

[2] Makhkamov T, Eshonkulov A,
Bussmann RW, Khojimatov O, Zafar
M, Ahmad M, Ruzmetov U,

Ergasheva N, Sattarov A, Po‘latova

IJBPAS, January, 2025, 14(1)

562



Konare MA et al

Research Article

A. Ethnobotanical knowledge of
medicinal plants from Bukhara
Region of Uzbekistan. Ethnobot Res
Appl. 2024;27(26):1-46.

[3] Sanogo R, Haidara M, Dénou A.

Improved traditional medicine for
infectious disorders in Mali. Med
Plants as Anti-Infectives Acad Press.

2022;479-99.

[4] Togola I, Dembé¢lé J, Daou C, Dénou

A, Diarra N, Badiaga M, Konaré
MA, Karembé M, Sanogo R.
Ethnobotanical Survey and
Phytochemical Screening of Some
Plants used in the Management of
Erectile Dysfunction in Bwatun
(Mali). J Nat Prod Plant Resour.
2020;9(1):1-8.

[5] Salamero J, Marnotte P, Le

Bourgeois T, Carrara A. Practical
identification key for 14 Rubiaceae
weed species of western and central
Africa.  Agric  développement.

1997;(Special issue):54—62.

[6] Ebana RUB, Madunagu BE, Ekpe

ED, Otung IN. Microbiological
exploitation of cardiac glycosides
and alkaloids from Garcinia kola,
Borreria ocymoides, Kola nitida and
Citrus aurantifolia. ] Appl Bacteriol.
1991;71(1973):398-401.

[7] Shanmugam S, Annadurai M,

Rajendran K. Ethnomedicinal plants

used to cure diarrhoea and dysentery

in Pachalur hills of Dindigul district
in Tamil Nadu , Southern India. J

Appl Pharm Sci. 2011;01(08):94-7.

[8] Upadhyay RK. Plant natural

products:  Their pharmaceutical
potential against diseases and drug
resistant microbial pathogens. J

Pharm Res. 2014;4(4):1179-85.

[9] Minkat TMM, Bissek ACZK, Guiaro

MN, Segning ED, Mouncharou GC,
Nkoro G, Ngoupayo J, Gonsu H. In-
vitro study of the antibacterial
property from the hydroethanolic
extract of Spermacoce ocymoides
Burm (rubiaceae) plant on isolates of
microbial strains responsible for
impetigo in infants. Eur J Pharm Med

Res. 2024;11(4):24-35.

[10] Oluwayemi O, Funmilayo A,

Adebayo I, Theresa E, Paul A,
Olufolakemi  O.  Preliminary
Studies on Phytochemical and
Antimicrobial Investigation of
Plants (Irawo-lle) Mitracarpus
Villosus, Euphorbia Hirta and
Spermacoce  ocymoides. ljrras.

2012;10(1):78-81.

[11] Salau AK, Omolola OS, Raji HO,

Ajiboye TO, Ogunbode SM,
Yakubu MT, Oladipo OT.
Phytochemical Composition and
Radical Scavenging Activity of
Hexane, Ethyl acetate and

Methanol Extracts of Spermacoce

IJBPAS, January, 2025, 14(1)

563



Konare MA et al

Research Article

[12] ISE.

ocymoides (Burm F.) DC and
Annona muricata L. Leaves and
Fruit Juice. Niger J Biochem Mol
Biol. 2015;30(1):25-35.
International ~ Society of
Ethnobiology. Code Ethics https//
www.ethnobiology.net/what-we-
do/core-programs/ise-ethics-

program/ code-of-ethics. Accessed
07 December 2020. 2006.

[13] Shaikh JR, Patil M. Qualitative

tests for preliminary phytochemical
screening: An overview. Int J Chem

Stud. 2020;8(2):603-8.

[14] Mercy GT, Amon GA, Casim UT,

Clement OA, Esther K.

Physicochemical, phytochemical
and pharmacognostical parameters
of a herbal plant Dracaena steudneri
Engl. J Pharmacogn Phyther.

2023;15(1):1-8.

[15] Konaré MA, Condurache NN,

Togola I, Pacularu-Burada B,
Diarra N, Stanciuc N, Rapeanu G.
Valorization of Bioactive
Compounds from Two
Underutilized Wild Fruits by
Microencapsulation in Order to
Formulate = Value-Added Food
Products. Plants. 2023;12(267):1—

19.

[16] Koutouan F, Yapi Y, Wandan E,

Clément N, Phillipe K.

Composition en polyphénols totaux

[17]

[18]

[19]

[20]

et en tanins des feuilles de neuf
variétés de Cajanus cajan (L.)
Millsp. au cours du premier cycle
de croissance et en fonction du
mode d’exploitation. Int J Biol
Chemecial Sci. 2019;13(2):882—
898.

Togola I, N’Diaye M, Traoré N,
Konaré MA, Diarra N.
Ethnobotanical and comparative
study of the antioxidant and anti-
inflammatory potential of three
organs of Zanthoxylum
zanthoxyloides, a plant used in the
traditional treatment of sickle-cell
disease in Bamako. GSC Biol
Pharm Sci. 2023;25(01):19-30.
Prieto P, Pineda M, Aguilar M.
Spectrophotometric Quantitation of

Antioxidant Capacity through the

Formation of a
Phosphomolybdenum  Complex:
Specific ~ Application to the

Determination of Vitamin E. Anal
Biochem. 1999;269:337-41.
Konaré MA, Diarra N, Cissé C,
Traoré DAK, Togola I, Kassogué
A, Sanogo R, Ouattara, AS.
Evaluation of the biological
activities of leaf and bark extracts
of Ficus platiphylla Delile , a
medicinal plant used in Mali. ] Med
Plants Res. 2020;14(3):118-28.

Hawar SN, Al-Shmgani HS, Al-

IJBPAS, January, 2025, 14(1)

564



Konare MA et al

Research Article

[21]

[22]

[23]

[24]

Kubaisi ZA, Sulaiman GM, Dewir
YH, Rikisahedew JJ. Green
Synthesis of Silver Nanoparticles
from Alhagi graecorum Leaf
Extract and Evaluation of Their
Cytotoxicity = and  Antifungal
Activity. J Nanomater.
2022;2022:1-8.

Skalli S, Hassikou R, Arahou M.
An ethnobotanical survey of
medicinal plants used for diabetes
treatment in Rabat, Morocco.
Heliyon. 2019;5(3):1-24.

RGPH. Cinquiéme Recensement
Général de la Population et de
I’Habitat (RGPHS) -
préliminaire : Résultats globaux du
RGPHS5; 56p. Inst Natl la Stat Bur
Cent du

2023;(1966).

Rapport

Recens  [Internet].

Available  from:
Availble on www.instat-mali.org
Fofana Y, Traore B, Dicko A, Faye
O, Berthe S, Cisse L, Keita A, Tall
K, Kone MB, Keita S. Profil
épidémio-clinique des dermatoses
chez les enfants vus en consultation
dermatologique dans le service de
dermatologie du centre national
d’appui a la lutte contre la maladie
a bamako (Mali). Pan Afr Med J.
2016;25:1-6.

Dao K, Koné A, Drago A, Konaté
D, Diallo M, Camara BD, Guindo
H, Dollo I, Maiga A, Sow DS. Les

[25]

[26]

[27]

[28]

[29]

Dermatoses chez les Patients
Diabétiques au Mali : Prévalence et
Aspects Cliniques Skin Diseases of
Diabetic ~ Patients in  Mali:
Clinical

Africa.

Prevalence and
Presentation. Heal Res
2024;2(May):51-5.
Sogodogo HN, Sanogo K,
Sylvestre DS, Traoré SS, Ipou J.
Farmers perceptions of the impacts
of Adansonia digitata L. leaves
exploitation on its conservation and
on livelihoods of local communities
in Mali, West Africa. Eur Sci J.
2021;17(13):41-59.

Guindo F, Konaré MA, Daou C,
Cissé F. Inventory of local practices
of use and conservation of Baobab
products in two Regions of Mali. J
Food Stud. 2022;11(1):21-34.
Adesegun SA, Orabueze CI, Coker
HAB. Antimalarial and antioxidant
potentials of extract and fractions of
aerial part of Borreria ocymoides
DC (Rubiaceae). Pharmacogn J.
2017;9(4):534-40.

Kéhkonen M, Hopia A, Vuorela H,
Rauha J, Pihlaja K, Kujala T, et al.
Antioxidant

activity of plant

extracts  containing  phenolic
compounds. J Agric Food Chem.
1999;47(10):3954-62.

Catherine RE, Nicolas M, George

P. Antioxidant properties of

IJBPAS, January, 2025, 14(1)

565



Konare MA et al

Research Article

[30]

[31]

phenolic compounds. Trends Plant
Sci. 1997;2(4):152-9.

Swaminath M, Hiremath R,
Mannur V. Evaluation of anti-
bacterial activity of Lavangadi vati
and its modified suspension form
with HPTLC fingerprinting. Int J
Biol Allied Sci.
2024;13(7):3280-93.

Pharm
Camacho-Cruz J, Gutiérrez |,
Brand-Lopez K, Sosa-Rodriguez Y,
Vésquez-Hoyos P, Gomez-Cortés
L, et al. Differences between
methicillin-susceptible versus
methicillin-resistant
Staphylococcus aureus infections
in pediatrics: multicenter cohort
conducted in

2014-2018.

study Bogota,

Colombia, Pediatr

[32]

[33]

[34]

Infect Dis J. 2022;41(1):12-9.
Hamata WT, Togola I, Sissoko L.
Caractérisation et évaluation de
Iactivit¢ anti- radicalaire des
feuilles de Moringa oleifera Lam.
récoltées dans différentes zones
climatiques du mali. Int J Biosci.
2020;17(3):105-13.

Cowan M. Plant product as

antimicrobial agents. Clin
Microbiol Rev. 1999;12(4):564—
82.

Goumou K, Haba NL, Traaore MS,
Bah F, Balde MA. Ethnobotanic
survey on the use of medicinal
plants in the traditional treatment of
dermatosis in  Guinea. Rev
RAMReS — Série Pharm Méd Trad

Afr. 2022;21(1):50-65.

IJBPAS, January, 2025, 14(1)

566



