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ABSTRACT

Rourea coccinea is widely used as a medicinal plant in the world, especially in West
Africa. The phytochemical screening of ethanolic extract of leaves by applying the
Houghton and Raman method with some modifications revealed the presence of alkaloids,
phenolic compounds, terpenoids, tannins, coumarins, anthocyanins and anthraquinones.
The antiradical test was performed using DPPH (2,2-diphenyl-1-picryhydrazyl), ABTS
(2,2-azino-bis (3-ethylbenzo-thiazoline-6-sulfonic acid) diammonium salt) and FRAP
(Ferric Reducing Antioxidant Power) with a Scavenging concentration 50 (SCso) of 101.19
pg/mL, 34.73 pg/mL and 88.93 pg/mL respectively. The extract anti-shigella activity
determined by the microdilution method was low. According to Jair Siquera-Neto et al.,
the antileishmanial study using the colorimetric resealing method showed activity against
promastigote strains of Leishmania donovani with an inhibitory concentration of
1C50=32.26 pg/mL. The traditional use of Rourea coccinea, to treat several diseases, would
be justified by these pharmacological property's tests.

Key word: Rourea coccinea, medicinal plant, Antioxidant, antileishmanial and anti-
shigella activity

INTRODUCTION

An infectious disease has been an extreme problem for humanity since old days [1],
[2]. One of the diseases is shigellosis and leishmaniosis which are epidemiological diseases
[3], [4] that ruin the whole world especially the countries with low reviews. In the fight
against these diseases, some synthetic molecules and natural substances are used [5], [6], [7].
The resistance of the microorganisms responsible for these diseases to molecules which
means that the search for new bioactive molecules tolerated by the body is considered
relevant [8]. The plants are an inexhaustible and natural source of bioactive compounds [9],
[10].

Rourea coccinea is a plant used in the African tradition for several diseases’ treatment.
Indeed, in Chad, the root is used to treat a jaundice and dysentery [11]. In Nigeria, this
plant’s leaf is used to treat fever, sexually transmitted infections, diarrhea, etc. [12], [13]. In
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Benin, the stem and leaf are used to treat malaria and couple infertility problems [14].
Similarly, several pharmacological properties have been studied worldwide. Indeed, the plant
is known to have anti-allergic [15], anti-inflammatory [15] antimicrobial [16] and anti-
trypanosomial [17] properties.

This work aims to study the phytochemical screening of the extract, the antioxidant
power, the anti-leishmanial and anti-shigella properties of Rourea coccinea leaf.

EXPERIMENT
Chemicals and instrumentation

Equipment and reagents: a rotary evaporator (Buchi, 011) at 60EC. A laminar flow
hood equipped with an ultraviolet lamp for sterilization, a CO; incubator, cell culture flasks
of 25 mL/12.5 cm? and 250 mL/80 cm?, polypropylene tubes with conical bottom of 15 mL
and 50 mL, multi-well plates (96 wells) with flat bottom and round bottom, sterile single-use
serological pipettes of 5 mL and 10 mL, manual and automatic micropipettes. A 1000 mL
specimen, ethanol (Merck), methanol (Merck), Mayer's reagent, sulphuric acid, iron chloride,
trichloromethane, Fehling liquor, ammonia, sodium hydroxide distilled water, volumetric
flask with a capacity of 500 mL, DPPH, ABTS and FRAP. The biological material used for
the anti-leishmania test consists of promastigote strains that have been grown in medium 199
(Sigma, Darmstadt, Germany). This is also added 10% SIFBS (Sigma, Darmstadt, Germany)
and 100 IU/mL penicillin/streptomycin contained in suitable vials (Tsukuba, Japan) which
supplied RAW 264.7 strains, Shigella flexneri (SFNR518), Shigella sonnei (SONRS519) and
Shiguella dysenteriae (SD CPC).

The Rourea Coccinea leaf harvested in March 2021 in central Benin at Avogbanna
which is identified to the national herbarium in the botanical garden of the Abomey-Calavi
National of University (UAC) under the number YH761/HNB.

Procedure reaction
Ethanolic extraction

Rourea coccinea ethanolic extract is obtained by macerating for 72 hours 50 g of
plant leaf powder in 500 mL of ethanol at room temperature. The mixture result is filtered on
filter paper which is then evaporated at the rotary vacuum evaporator at 50°C. The macerate
obtained is concentrated at the rotary evaporator under reduced pressure at 40°C. After
heating in the oven at 50°C, we obtain 4.40 (8.80) g raw extract stored in the refrigerator at a
temperature of -4°C.

Phytochemical screening

The phytochemical screening of ethanol extract was carried out based on Houghton
[18] method and adapted to the conditions of phytochemistry laboratory at Institut
Recherches Médicinales (IMPM) of Cameroon.

Antioxidant activity
The antioxidant activity was evaluated by three methods: the trapping of DPPH
radicals, the trapping of ABTS radicals and FRAP (Ferric Reducing antioxidant Power).

Trapping of radical DPPH

The DPPH radical (2,2-diphenyl-I-picryhydrazyl) is one of the most stable organic
nitrogen radicals, with a purple color. It is a colorimetric method based on the loss of color at
517 nm and the radical DPPH radical reduction proof (2,2-diphenyl-1-picryhydrazyl). The
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protocol for trapping the radical DPPH (2,2-diphenyl-1-picrilhydrazyl) is Bassene (2012)
with some modifications [19], [20].

Trapping of ABTS radicals
Anti-radical activity was also evaluated by the ABTS™ radical discoloration test using
Khan et al. (2012) technique with some modifications [21].

FRAP (Ferric Reducing Antioxidant Power)
The Fe** reduction test was performed using the protocol described by Path Canada
(1994) with some modifications by the FRAP method [19], [21].

Anti-shigella activity of raw extracts

The extract inhibition parameter was evaluated by determination of minimum
inhibitory concentrations (MICs) using the liquid microdilution method described by CLSI
[22].

The method principle

The principle of the micro dilution method was based on the ability of a
microorganism to develop in an environment with or without antimicrobial substances. MICs
were revealed by the resazurin colorimetry method which is principally based on the
reduction of blue resazurin to pink resorufin by dehydrogenases of viable cells.

Determination of minimum inhibitory concentrations

The sterile microplates test of 96 wells consists of introducing the wells an MHB
culture medium at a rate of 160puL in the first wells and 100uL in the rest of the wells. It was
then sampled and introduced into corresponding wells. 40uL of a sterile solution of extract is
concentrated at 10mg / mL before proceeding to a series of five dilutions of order 2
geometry. Finally, the distribution of 100uL of a bacterial suspension into the charge of 10
exposing 6 cells / mL was made for both the wells test and the negative control wells. It
should be recalled that the concentration of extracts and ciprofloxacin in the wells vary
respectively from 100uL / mL to 31.125pL / mL and from 1.95uL / mL to 0.0153uL / mL;
the final inoculum load in each well-being 5x10°cells/mL. The culture medium was the
sterility control, while the positive control consisted not only the culture medium but also
inoculum and ciprofloxacin. After covering the microplates, they were incubated at 37
degrees Celsius for twenty-four hours. At the end of incubation, it was adding 10uL of a
freshly prepared resazurin solution (0.15mg/mL) to all wells before having another
incubating under the same conditions at the microplates for 30 minutes. The smallest
concentration in the case of the unchanged blue coloration to pink was the MIC reflection
that lack of visible bacterial growth.

Protocol of the anti-leishmanial activity test

The in vitro antileishmanial study has been performed on extract mentioned in this
sheet paper according to the protocol described by Jair L. Siqueira-Neto et al. (2010) [23] to
determine the ICso of the tested samples. Briefly, 10 pL of each tested extract from
intermediate plates were introduced in each plate well. Then, 90 uL of parasitic load at de 4 x
103 cells/mL of promastigotes of Leishmania donovani were introduced in the wells for a
final volume of 100 pL and the plates were incubated at 28°C for 48 hours. After incubation,
10 puL of rezazurin at 1 mg/mL were introduced in each well and the plates were incubated
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again for 44 hours. Additionally, the final incubation took 72 hours. After 72 hours of
incubation, the fluorescence was read at spectrophotometer at Aexcitation = S30nm and Aemission =
590 nm. The percentage of inhibition of each extract was calculated using Microsoft Excel
Software. The extract was screened at the concentration 100 pg/mL and 50 pg/mL,
respectively.

Statistical analysis
Trapping or reducing percentages of 50% were calculated using the GraphPad Prism
5.0 software.

RESULT AND DISCUSSION
Extraction efficiency

The crude ethanolic extract of 4.40 g was obtained from 50 g of Rourea coccinea leaf
powder (Table 1). The extraction efficiency of Rourea coccinea leaf with ethanol is 8.80%.

Table 1. Rourea coccinea ethanolic extraction yield

Plant Part  Powder (g) mafstgirtlr()aléf () Yield (%)
Rourea coccinea Leaves 50 4.40 8.80

Phytochemical Screening of ethanol extract
Phytochemical screening was carried out at the IMPM Cameroon Plant Chemistry
Laboratory and the results were recorded in Table 2.

Table 2. Phytochemical screening of Rourea coccinea leaves

Tests Ethanolic extract from Rourea coccinea

Alkaloids +
Phenolic compounds
Flavonoids
Terpenoids

Steroids

Tannins

Glucosides
Anthraquinones
Coumarins
Anthocyanins
Saponins -
Unidentified presence: (-), and presence: (+)

o0+ + 4

+ o+ 4

Qualitative analysis of the secondary metabolites of the ethanolic extract revealed the
presence of alkaloids, phenolic compounds, flavonoids, terpenoids, tannins, anthraquinones
(quinones bound), coumarins, anthocyanins and the absence of sterols, glucosides and
saponosides in the ethanolic extract of Rourea coccinea leaves. The same secondary
metabolites were identified in Nigeria for the Rourea coccinea leaf [6]. Our results are
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similar to those obtained by Agbodjento and his collaborator except alkaloids and
anthocyanins [24]. These authors also identified the presence of carbohydrates that we had
not sought as well as saponosides, steroids and glucosides that are out of our investigation
[24]. These differences results can be explained by the influence of location, season, period,
and vegetative stage of harvest [14], [25-26]. The presence of these large families of
secondary metabolites would be responsible for biological activities noticed this plant
extracts.

Antioxidant activity of the ethanol extract.
The antioxidant potency of Rourea coccinea leaf was evaluated by three methods and

the results are recorded in Table 3.

Table 3. Antioxidant activity of Rourea coccinea ethanol extract

Ethanolic extract Ascorbic acid
Methods
Mean SCso+ SD (ug/mL) Mean SCso+ SD (pg/mL)
DPPH 101.19 £ 4.62 7.36 £0.31
ABTS 3473 +£0.04 2246 £2.73
FRAP 88.93 +2.05 33.60 £ 1.01

The antioxidant test of the ethanolic extract showed that the Rourea coccinea leaf exhibited a
very good antiradical activity. Based on the DPPH, ABTS and FRAP methods, the
scavenging concentration 50 (SCso) of 101.19 pg/mL, 34.73 pg/mL and 88.93 pg/mL were
obtained. Our results were similar to those obtained by Dosseh et al., in 2014 by applying
DPPH method in evaluating the oxidizing power of ethanolic extract of Rourea coccinea root
[27]. The same authors evaluated FRAP in vivo and found an increase of antioxidants at the
rats’ blood. The same results were obtained in the nitric oxide (NO) evaluation. It appears
that the extract significantly reduced nitrate oxide (NO) (P < 0.05) indicating the strong
antioxidant power of the plant [27]. Flavonoids and other phenolic compounds at the leaf
seem to be responsible for this high antioxidant activity [28]. Rourea coccinea leaf is a
natural source of antioxidants that helps to against the oxidative stress.

Biological activities
Anti-shigella and anti-leishmania activity in vitro

The results of the in vitro tests of the anti-leishmania and anti-shigella activities of the
ethanolic extract of Rourea coccinea were summarized in the Table 4.

The in vitro anti-shigella activity of Rourea coccinea ethanolic extract

Table 4 suggested that the minimum inhibitory concentrations ((MICs>2000 pg/mL)
of the extract were higher than 2000 pg/mL for the anti-shigella test. The ethanolic extract of
Rourea coccinea has a non-significant activity according to the classification of criterion
used. The anti-shigella study of Rourea coccinea has not been mentioned in the literature.
Nevertheless, it has been shown that this plant methanol extract has a low antifungal activity.
Indeed, the antifungal activity on isolates of Candida (C) shows inhibitions as follows:
(26.6% for C. tropicalis, 31.6% for C. krusei, 12.7% for C. parapsilosis and 10.1% for C.
albicans). At the end of these evaluations, these extracts have a low antifungal power
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compared to fluconazol [29]. Similarly, in Nigeria, the n-buthanol extract has been shown to
be actively against Pseunomonas aeruginosa, Staphylococcus aureus, Escherichia coli and
Bacillus subtilis with minimum inhibitory concentrations of 1250 pg/mL to 5000 pg/mL
[13]. Our results corroborate these authors’ result and justify that the Rourea coccinea leaf
has a weak anti-shigella power.

Table 4. The in vitro anti-shigella and anti-leishmania activities of the ethanolic extract of
Rourea coccinea

Stem parasites of the

Bacteries strains of Shigella . .
genus Leishmania

Samples :
SFNR518  SONRS519 SD CPC Promastigots of
Leishmania donovani
MIC (ug/mL) MIC (ug/mL) MIC (ug/mL) Mean ICso (ng/mL)
Extract
of >2000 >2000 nd >2000 32.26 £0.56
Rourea
coccinea
Amoxicillin
Positive (1M) 0.97+0.01 0.97+0.01 0.95+£0.10 nd nd
Controls  Amphotericin
B (1uM) nd nd nd 2.90+0.02 0.46+0.08

Legend: SFNRS518: Shigella flexneri, SONRS519 : Shigella sonnei, SD CPC: Shigella
dysenteriae, CPC: Centre Pasteur of Cameroun, nd: not determined.

The in vitro anti-leishmanial activity of Rourea coccinea ethanolic extract.

The analysis of the Table 4, Rourea coccinea leaf ethanolic extract shows an ICso
value (ICs50=32.26 pg/mL) against promastigous strains of Leishmania donovani that exhibits
a moderate extract activity against these parasites. These ethanolic leaf extract results were
different from Bero and colleagues in 2011. Indeed, the anti-leishmanial activity was
evaluated on the extract of Rourea coccinea against strains with an ICso > 100 pg/mL [30].
This difference can be explained firstly by the difference of leishmania strains used during
their work [30]. Secondly, it can also be explained by the difference of extracts. In fact, these
authors made aqueous, chloro-methanolic and methanolic extractions. Meanwhile, we have
an ethanolic extraction [30]. Finally, although the plant is harvested in Benin, we also note
the difference of harvest area, the vegetative state of the plant, as well as the harvest time
which influences the chemical constituents of the plant [30]. This remarkable activity against
Leishmania donovani seems caused by the secondary metabolites (terpenoids, flavonoids and
phenolic compounds) present in the ethanolic extract of Rourea coccinea leaf which has been
identified during phytochemical screening. Indeed, it has been shown that terpenoids [30],
flavonoids [31] and phenolic compounds [32] have an important anti-leishmania property.

CONCLUSION

The ethanolic extract of Rourea coccinea leaf is rich and varied in secondary
metabolites. It contains alkaloids, phenolic compounds, terpenoids, flavonoids, tannins,
coumarins, anthocyanins and anthraquinones. Anti-radical tests show that the Rourea
coccinea life is rich with antioxidant that can be utilized as natural substances to against the
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oxidative stress. The evaluation of anti-shigella activity reveals that the plant has very low
anti-shigella activity with a minimum inhibitory concentration above 2000 pg/mL. The
ethanolic leaf extract is active against promastigous strains of Leishmania donovani with an
inhibitory concentration ICso= 32.26 pg/mL. These pharmacological properties, tested for the
first time in Benin, would justify the traditional use of this plant in treating several diseases.
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