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Article Info: Abstract

Our study involved a qualitative phytochemical analysis and an evaluation of the anti-
inflammatory activities of Raphionacme brownii tubers . To achieve these objectives, we
employed several methods. Secondary metabolites were analyzed qualitatively. Anti-
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qualitative analysis revealed the presence of polyphenols, flavonoids, saponins, tannins,
alkaloids, terpenoids, and sugars. The strongest capacity of the plant to inhibit albumin
denaturation was observed in the aqueous extract (78.24 + 0.17 pug/ml). The aqueous extract
(3.16 £ 0.02 pg/ml) also exhibited rapid inhibition of proteinase. The aqueous extract (2.44 +
0.016 pg/ml) inhibited lipoxygenase more rapidly than diclofenac. The capacity of R. brownii
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INTRODUCTION

Traditional medicine based on the use of medicinal
plants to treat numerous diseases, especially metabolic
diseases, has been steadily increasing in recent years.
Traditional medicine practices vary greatly from
country to country and region to region. They are

In Chad, a law was developed and adopted to promote
the practice of traditional medicine while encouraging
scientific research to highlight the therapeutic effects of
medicinal plants.

Epidemiological studies have demonstrated that dietary
habits based on high fruit and vegetable consumption
have been associated with a longer life expectancy and a

influenced by well-known factors: culture, history, and
personal philosophies. 1

According to the WHO, nearly 80% of the population in
developing countries in the African region uses
traditional medicine. The sustainable use of natural
resources is a growing concern in many countries.
Therefore, since its General Assembly, the WHO has
recommended evaluating the safety and efficacy of
herbal medicines with a view to standardizing their use
and integrating them into conventional healthcare
systems. 2
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significant decrease in the incidence and prevalence of
several chronic inflammatory diseases, such as
cardiovascular diseases. This beneficial activity has
been linked to polyphenols:

It is with this in mind that we focused on evaluating the
anti-inflammatory activities of the tubers of
Raphionacme  brownii  (Apocynaceae) Scott-Elliot.
Raphionacme brownii is a perennial herbaceous plant
that grows from a tuberous rhizome to a height of 30 cm
or more.* It is an African genus widely distributed
across the continent, with the highest concentration of
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species in Southern Africa, except for the single species
Raphionacme arabia, which is found on the Arabian
Peninsula. Raphionacme brownii is a medicinal plant
used as a diuretic by the Malinke people of Senegal.5 The
tubers of Raphionacme brownii (Apocyaceae) Scott-
Elliot are used in traditional medicine in Benin to treat
cardiovascular diseases through maceration.®

However, studies on the anti-inflammatory activities of
Raphionacme brownii tubers are not carried out in Chad,
nor are the solvents that can allow good extraction of
secondary metabolites.
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MATERIALS AND METHODS
Study framework

This work was carried out at the Laboratory of
Biochemistry and Biological Chemistry of the Faculty of
Sciences at the University of Maroua in Cameroon.

Plant material

The tubers of Raphionacme brownii (Apocynaceae) Scott
constituted the plant material for this work. The plant
was harvested in May 2024 in Doba, the capital of the
Pende Department, in the Logone Oriental Province of
southern Chad.
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Figure 1: Geographical location of the Logone Oriental region. Local Development Plan (PDL) of the Doba Rural Canton 7.

The plant was identified at the IRED (Institute for
Livestock Research and Development). The tubers were
washed, peeled, cut into small pieces, and dried for 14 days
at room temperature in the shade. They were then ground
using a VICTORIA brand manual mill, and the resulting
powder was used for the extraction.

Extraction

The method described by Dellaoui (2021) was used for
extraction 8 Specifically, 100 g of Raphionacme brownii
tuber powder was placed in a glass flask containing two
liters of hot distilled water (100°C). The mixture was
cooled for 4 hours. It was then filtered using Wattman No.
3 filter paper. The resulting filtrates were freeze-dried in a
Binder oven at 45°C for 48 hours. The extract was weighed
and stored for testing. The yield was calculated using the
following formula:

Yield (%) = (amount of plant extract) / (amount of dry matter) * 100
Phytochemical studies

For qualitative phytochemical screening, we used
several methods to highlight alkaloids, free quinones
and tannins 9, flavonoids 19, glycosides and saponins 11,
terpenoids 12and phenols 13.
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Evaluation of anti-inflammatory activity in vitro

The method described by Ruiz-Ruiz et al. (2017), with
slight modifications, was used to determine the in vitro
anti-inflammatory activity of different extracts from the
tubers of Raphionacme brownii . The methods used were
albumin denaturation inhibition, proteinase inhibition,
heat-induced hemolysis inhibition, and lipoxygenase
inhibition. The extract of each tuber solvent was diluted
in dimethyl sulfoxide (DMSO 500 mg/ml) as a negative
control and diclofenac (500 mg/mL, Sigma-Aldrich,
Singapore), an anti-inflammatory agent, as a positive
control.

Statistical analyses

The results presented represent the mean + ESM. Means
were calculated using Microsoft Office Excel. Means
were compared using the Student's t-test and one-way
ANOVA test in Origin Graph Pad Prism software
(Version 8.0.1.244). A p-value < 0.05 was considered
statistically significant.
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RESULTS
PHYTOCHEMICAL SCREENING
Yield

Table I: Yield of different extracts of R. brownii
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Metabolites = Powder Mass (mg) Extract Mass (mg) Yield %
EMeOH 2000 894 4.47
EACEt 2000 412 2.06
Eaq 2000 1450 7.25
Ehex 2000 392 1.96

EMeOH: Methanolic Extract, EAcEt: Ethyl Acetate Extract, Eaq: Aqueous Extract, Ehex: Hexane Extract

Table I shows the gross yield of 2000 mg of
Raphionacme brownii Scott-Elliot tubers in the different
extracts. This result indicates that the aqueous extract
had the highest yield (7.25%) compared to the other
extracts, followed by the methanolic extract (4.47%).
The hexane extract had the lowest yield (1.96%), after
the ethane acetate extract (2.06%).

Qualitative phytochemical screening

Table II presents the qualitative screening of
Raphionacme brownii Scott-Elliot tubers in different
solvents. This result reveals an abundance of total
polyphenols in the methanolic extract, with moderate
presence in the other extracts. Flavonoids, tannins,
saponins, alkaloids, terpenoids, and sugars are also
present. Quinones are observed in all solvents.
However, sugars are absent in the hexane extract.

Table II : Phytochemical constituents of R. brownii Scott-Elliot tubers

Metabolites: alkaloids, phenols, quinone, flavonoids, tannins, terpenoids, sugars
EMeOH ++ +++ + ++ ++ ++ ++
EAcEt ++ + + + ++ + +
Aeacus + ++ + + + ++ ++
Ehex + ++ + + + ++ -

-: negative reaction, +: positive, ++: moderate presence, +++: abundance

EMeOH: Methanolic Extract, EAcEt: Ethyl Acetate Extract, Eaq: Aqueous Extract, Ehex: Hexane Extract

Anti-Inflammatory Activity
Albumin denaturation test

Figure 1 shows the inhibitory activity of R. brownii
extracts against serum protein denaturation. The results
reveal that the plant exhibited the strongest capacity to
inhibit albumin denaturation in the aqueous extract
(78.24 + 0.17 pg/ml), followed by the methanolic
extract (75.88 = 0.50 pg/ml) and the hexane extract
(75.18 £ 0.1 pg/ml). The ethyl acetate extract (73.29 *
0.50 pg/ml) showed lower inhibitory activity than the

other extracts.
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— Ehex EAcOEt Eaque
EMEOH e Diclo

-10 0 10 20 30 40 50 60 70

Figure 1 : Graph of the test for albumin denaturation by R.
brownii tubers.

EMeOH: Methanolic Extract, EAcEt: Ethyl Acetate Extract, Eaq:
Aqueous Extract, Ehex: Hexane Extract
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Proteinase inhibition

Regarding the inhibition of plasma enzymes involved in
the degradation of membrane macromolecules and lipid
peroxidation generating free radicals, the results are
shown in Figure 2. These results indicate that diclofenac
(3.34 + 0.10 pg/ml) inhibited proteinase activity more
than the other extracts. However, the aqueous extract
(3.16 £ 0.02 pg/ml) showed a significantly greater
inhibition of proteinase than the other extracts at 30
minutes of the test.
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Figure 2 : Graph of the protease inhibition test by R.
brownii tubers.

EMeOH: Methanolic Extract, EAcEt: Ethyl Acetate Extract,
Eaq: Aqueous Extract, Ehex: Hexane Extract.

Antilipoxygenase Test

The inhibition of lipoxygenase by extracts of R. brownii
tubers is shown in Figure 3. This demonstrates that
diclofenac (the reference drug) conferred superior
inhibitory activity (2.50 £ 0.011 ug/ml) to the different
extracts at 40 minutes of the test. However, at 20
minutes of the test, the aqueous extract significantly
inhibited lipoxygenase (2.44 + 0.016 pg/ml).

Table III: Variation of anti-inflammatory activity in vitro.
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Figure 3 : Graph of the lipoxygenase inhibition test by R.
brownii tubers.

EMeOH: Methanolic Extract, EAcEt: Ethyl Acetate Extract,
Eaq: Aqueous Extract, Ehex: Hexane Extract.

Anti-hemolysis test

Figure 4 shows that the ability of R brownii tubers to
inhibit heat-induced hemolysis is higher in the methanol
extract (3.35%#0.005 pg/ml) compared to Diclofenac
(3.27+£0.005 pg/ml), followed by the aqueous extract
(2.67£0.015 pg/ml) at 20 minutes time.

Ehex
EACOEt
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EMeOH
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-20 o 20 40 60 80

Figure 4 : Graph of the anti-hemolysis activity test
by R. brownii tubers .

EMeOH: Methanolic Extract, EAcEt: Ethyl Acetate Extract,
Eaq: Aqueous Extract, Ehex: Hexane Extract

Extracts Anti-denaturation Anti-hemolysis Anti-proteinase Antilipoxygenase
albumin

Water 78.24+0. 17 2.67+0.01 53.16+0.02 2.44+0.016
EMeOH 75.88+0.50 3.35+0.005 2.49+0.10 2.32+0.016
EACEt 73.29+0.50 1.99+0.01 3.11£0.12 2.052+0.011
Ehex 75.18+0.1 2.08+0.006 3.03£0.03 2.08+0.016

The values are the means * standard deviation of 2 replications per species. Means are significant at the P < 0.05 level.

DISCUSSION

The determination of the yield of R. brownii tubers in the
different extracts showed that the use of water as a solvent
resulted in a higher extraction percentage (7.25%) than the
other solvents, followed by the methanol extract (4.47%)
and the ethanol extract (2.06%). This result confirms that
water, methanol, and ethanol provide the best yield for
medicinal plants .15The combined use of water and an
organic solvent, particularly methanol and
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pure ethanol, are the best solvents to use for the extraction
of secondary metabolites to obtain a better yield, thus
facilitating the extraction of chemicals soluble in water
and/or the organic solvent .16 The low yield observed in the
different extracts could be explained by the fact that the
drying time strongly influences the yield percentage .17
Given that R. brownii is a tuber with a high water content
18 it took a long time to dry it. Also, the solvent volume-to-
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ground mass ratio, the ethanol percentage of the hydro-
ethanolic solvent, the particle size of the ground material,

and the maceration time are factors that influence the yield
19

Qualitative phytochemical screening of R. brownii tubers
revealed the presence of total polyphenols, flavonoids,
tannins, saponins, alkaloids, terpenoids, and sugars.
These results are similar to studies conducted on
Raphionacme vignei in Senegal, which found the same
secondary metabolites.20 The presence of these
chemical compounds in R. brownii tubers could explain
their antioxidant, anti-inflammatory,?2! and diuretic!8
activities . Plants with antioxidant and anti-inflammatory
activity play a crucial role in preventing
atherosclerosis.22 The presence of sugars in the three
extracts would explain the consumption of this tuber
during periods of famine in southern Chad.

Regarding anti-inflammatory activity, four methods were
used to test the anti-inflammatory effect of R brownii
tubers . Indeed, the different extracts of R. brownii tubers
exhibited lower albumin denaturation inhibition activity
than diclofenac, a reference non-steroidal anti-
inflammatory drug. However, the aqueous extract (78.24 +
0.17) inhibited albumin denaturation better than the other
extracts. This result is higher than that of Kakesse et al,,
who found an inhibition of 65.32 + 1.02 with the aqueous
extract.2?  This inhibition of albumin denaturation is
thought to be due to the alkaloid content, which has
activity in immune responses related to the essential type 1
interferon pathway and to canonical pathways and key
mediators of inflammation .24 The aqueous extract
significantly inhibited lipoxygenase (2.44 + 0.016 pg/ml) at
20 minutes of the test, better than diclofenac. Since
lipoxygenases are widespread enzymes that catalyze the
oxidation of polyunsaturated fatty acids, they play an
important role in stimulating inflammatory responses.?5
The presence of polyphenols in the tubers is thought to be
responsible for the inhibition of lipoxygenase-dependent
linoleic acid peroxidation.2¢6 The inhibitory activity of
lipoxygenase may also be due to the difference in
monoterpene content between the different extracts.2?” The
inhibition of hemolysis is thought to be due to the presence
of polyphenols, tannins, and flavonoids in the tubers of R.
brownii 28 The antihemolytic effect of R. brownii tubers
may also be due to the inhibition of lipid peroxidation by
the insertion of flavonoids into the erythrocyte cell
membrane.?? This result does not corroborate the work of
Kakesse et al. (2022), who found proteinase inhibition in
the aqueous extract at 62.32 * 1.02 pg/ml versus 31.56 *
0.02 pg/ml .23 The proteinase inhibition is thought to be
due to the presence of glucosides in R. brownii tubers.3°
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