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ABSTRACT

Combretum micranthum, is an exotic medicinal plasgd generally in African pharmacopoeia and pattdy in
Benin against several bacterial infections. In thtady, the antimicrobial activity of ethanol anethyl acetate
extracts of leaves of this plant, were tested frovan 70 strains of Staphylococcus aureus isoldteth three skin
infections (pus, furuncles and abscesses) and fdremce strains (9 bacteria and 1 yeast), by ag#fiusion
method. Minimum Inhibitory Concentration (MIC) aMinimum Bactericidal Concentration (MBC) have been
determined by the macrodilution method. Phytochahsicreening of the C. micranthum leaves powdegatad the
presence of catechol and gallic tannins, saporatisloids, flavonoids, steroids and triterpenoide two extracts
had effect on both Gram (+) and Gram (-) bactefie inhibitory diameter is larger with the ethamodtract (23.5
+ 0.7 mm for S. aureus) than ethyl acetate ext(@dt + 14 mm for S. aureus ) with significant vaidet (p <
0.0001). These extracts are more active on strasokted from furuncles than those isolated fronscasses and
pus (p< 0.05). The difference of MIC and MBC was not digamnt (p > 0.05). The C. micranthum leave is a @oo
candidate for research into the antimicrobial aeticompounds in order to develop a drug for the ttrest of
various skin infections and particularly the furles

Keywords: Combretum micranthupantibacterial activities, skin infections, planxtracts, Benin.

INTRODUCTION

The infectious diseases are the world’s most trdmedan diseases and cause as many as 50000 deattas/[j1] .

However, the hope that was born with the discowdryhe antibiotic has been dispelled with the eranog of

resistant microorganisms to these drugs. The peagel of resistant microorganisms to most antitsatcgrowing

[2]. The development of resistance to the new &ittib molecules by pathogens responsible for mofgctious

diseases debilitating effects aggravated the gitug8]. These three decades, new antibiotics (nderation) are
produced by pharmaceutical company [4]. Howeversghantibiotics are still unable to prevent theagioof many

bacteria especially those who have the possilafityeveloping resistance [5].

In developing countries, the drugs used to treatedt infectious diseases are imported, making thetiy high
prices. Today, the generic drugs are out of redgiopulations because the pharmaceutical firmsappropriated
their production; so that people (about 90%) areving away from modern health facilities [6] andrtuo
traditional medicine.

All of the above, new trails for research into nemtimicrobial sources remains a challenge for phasutical and
research institutions [7]. One of the tracks thaild be explored is the traditional medicine throuty medicinal
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plants. Medicinal plants are known to have a nudét of secondary metabolites [8], [9]used throughlbe world
for the treatment of diseases and infections[11]],[[12].

The study we propose is within the scope of thearsh of new active molecules through the incréasalue of
plants from the traditional pharmacopeia of Bentnaims to evaluate the antibacterial activity @mbretum
micranthum plant from traditional Beninese Pharmacopoeial®nreference strains (Gram + and Gram -) and
Staphylococcuaureusstrains from various types of skin infections.

MATERIALS AND METHODS

Plant material collection

The leaves ofZ. micranthumwere collected in March 2014 in the region of Taetp (1°16'55"E- 10°37'88”N)
northwestern Benin (Fig.1). The site is characestiby a soudano-sahelien climate with one raing@ea (from
may to November) and one dry seasons (from Novenaberay). The Tanguieta pluviometry varied from 80th
to 1.100 mm with maximum in August and Septembée Temperature varied from 15 °C to 35 °C. The ésted
leaves have been authenticated at the Nationaladdarb of Benin (University of Abomey Calavi). Théapt
material was then cut and dried in the shade ingheratory at room temperature (25 °C) for two keebefore
grinded into powder.
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Fig 1. Geographical localization of harvested zonef C. micranthum leaves

Microorganisms

The used microorganisms are composed of 10 referstrains [Escherichia coliATCC 25922,Staphylococcus
aureus ATCC 29213, Staphylococcus epidermidi§22695, Pseudomonas aeruginosATCC 27853, Proteus
mirabilis A24974, Micrococcus luteusProteus vulgarisA25015, Streptococcus oralisEnterococcus faecalis
ATCC 29212 ,Candida albicandMHMR) and 70Staphylococcus aurewstrains isolated from various types of skin
infections such as pus (31), furuncles (19) andedses (20). These microorganisms belonged toitreanganism
collection of the Laboratory of Biology and MoleaulTyping in Microbiology (University of Abomey-Gali,
Benin, West Africa).
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Preparation of ethanolic and ethyl acetate extractsf C. micranthum

The dried leaves were milled and the fine powddaiokd was used for different extractions usingowar type of
solvents (ethanol 96°, ethyl acetate and water®. &tiraction method used is an adaptation of tbtopol used by
[13], [14]. Briefly,leaf powder (509) were mixed 250 ml of ethanol96° . and macerated under sgjrfor 72 h
before filtration with Whatman N°1 filtepaper (125 mm g, Cat No 1001 125)

The filtrate thus obtained is separated into tveetions ethanolic 1 and ethanolic 2 extracts. Titse fraction was
concentrated in a rotary evaporator and the redidume this concentration was dried at 40 °C to obtae ethanolic
extract. The second fraction, was mixed with abe@itml of distilled water and 100 ml of ethyl acetaffter
homogenization the mixture was decanted and seguhiato two phases. The upper phase was driedttonothe
ethyl acetate extract.

Assessment of microorganism’s susceptibility to Méicillin
The sensitivity was determined by disk diffusion thoal using Muller Hinton agar (Bio-Rad, France) as
recommended by antibiotic Committee of [15]. Thyeration is carried out under aseptic conditions.

Evaluation of antimicrobial activity of C. micranthum extracts

Sensitivity test

The antimicrobial activity of the extracts was exsked using the disk diffusion method inspired fribwadt described
[16]. Indeed, 1 ml of bacterial culture (adjustedt5 McFarland standard) was used to flood a Ethi containing
Mueller-Hinton agar [15]. Two to four sterile dsk6 mm) are deposited in the Petri disk previodislgded of
bacterial culture under aseptic conditions. Thekdias inoculated with 30 ul of tested extract. €ach extract, the
experiment is duplicated and a negative contrgleisormed with the solvent in place of the extrddte dishe are
then kept at room temperature 15-30 min beforegbioubated at 37 °C during 24 h [17] and 48 he irthibition
diameters were measured using a scale [18] aftebation times of 24 h and 48 h.

Determination of Minimum Inhibitory Concentration ( MIC)

The method of macrodilution with visual observatfmeviously describe by [19] was used. First, tkigaets were
diluted in sterilized distilled water to the higheoncentration of 20 00Qg/ml and then nine dilution were
performed to obtain the concentrations of 10 @@dml, 5 000ug/ml, 2 500ug/ml, 1 250W/ml, 625 p/ml, 312.5
png/ml, 156.25u9/ml, 78.12ug/ml and 39.0ug/ml in screw caped. To 1 ml of the above concéinina was added 1
ml of the bacteria inoculum (£QUFC/) to obtain 2 ml as a final volume. Culturediwen without samples and
others without microorganisms were used in thestastcontrol. Tubes were incubated at 37°C for4.&¢urs and
growth was indicated by turbidity. The MIC is thewest concentration of the compound at which the
microorganism tested does not demonstrate visitdetty (turbidity).

Determination of Minimum Bactericidal Concentration (MBC)

Referring to the results of MIC test, all tubeswhmy no microorganism growth were identified. Edabe is
inoculated into a Petri dish containing MH agar @amclbated at 37 °C for 24 h. The lowest conceiotnadf the
extract in which the microorganism did not grown solid medium is considered to minimum Bactericidal
Concentration [20].

Phytochemical screening o€. micranthum leaves

Phytochemical screening is based on the differerdgctions (coloration and precipitation) of thaimgroups of
chemical compounds contained in the leaves powafe€s micranthum Different groups of secondary metabolites
such as the terpenoids, polyphenols including fiawds and tannins, alkaloids, saponins and quirsuhstances,
coumarins derivatives cyanogenic mucilages, reducompounds and anthracene derivatives have beearched
according to the methods described by [21].

Statistical analysis
Data were subjected to analysis of variance (ANOMsing SAS 9.2 software. Duncan's test was usednmpare
the difference of the means with 0.05 significalexel.

RESULTS

Phytochemical screening o€C. micranthum leaves

The phytochemical composition &. micranthumleaves is presented in table 1. Excepted anthatyasveral
polyphenolic compounds such as tanins catechimgagallic, flavonoids and leuco-anthocyans araifid while
the alkaloid and coumarin are the secondary matabdeks abundant in the. micranthumeaf. Other compounds
are founds, but cardenolids, cyanogenics derivaaat founds.
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Table 1. Phytochemical composition o€ombretum micranthum leaf

Chemical groups Sub groups Test resylts
Alkaloids +
Tannins +++
Catechin tannins +++
Polyphenolic compounds Gallic tannins T
Flavonoids +++
Anthocyanins -
Leucoanthocyanes +++
Quinone derivatives +++
+++
Saponosides (H=1,9 cm)
IM=4/10
Triterpenes ++
steroids +++
cardenolides -
Cyanogénic derivate -
Mucilages +++
Coumarin +
Reducting coumpound +++
Anthracéns free ++
: combine anthracéni¢ -
Antracens derivate -O-Hétérosides -
-C-Hétérosides +++

+++: Strong presence; ++: Mean Presence; +: Low [mence; - : Absence ; H: Height of the foam; IM: Foindex.

Susceptibility of strains isolated from skin infectons to oxacillin

According to the profile of resistance to oxacill aureusstrains have been classified into two groups: dalim
SensitiveS. aureugMSSA) and Methicillin Resistar$. aureugMRSA). Of the 70 strains isolated from different
skin infections, 75.71% are resistant to methitilAll strains isolated from furuncles and abscesse resistant to
Methicillin, while 58.06% (18/31) of strains isotat from pus are sensitive to this antibiotic (FAp.

120 -
X 100 -
v
£
& 80 -
@
[T
[=] 60 -
-E' MW Resistant
-_,'ns 40 O Sensitive
o
O
3
2 20 -

0 T T 1
Pus Abcess Furuncles
Types of skin infections

Fig 2. Susceptibility ofMethicillin to S. aureus strains according to skin infections

Sensitivity of the reference strains to different gtracts of C. micranthum

The figure 3 shows inhibitory activity df. micranthumextracts on reference strains. For ethanolic etthe
inhibitory diameters varied from 13.5 + 0.7 mm ®.@+ 0.0 mm, while the ethyl acetate extract wakiced the
diameters varied from 13.5 £ 0.7 mm to 21 + 1.4 riilve reference strains showed varying suscepyilgliainsiC.
micranthumextract. Noted that 70% (7/10) of the strainsensensible to ethanolic extract while 50% to ethyl
acetate extract. For these two extracts, the itibibdiameters obtained were very highly significgm< 0.0001).
The inhibition diameters varies from one speciesrnother, but remained stable over time.
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Fig 3. Inhibitory diameter zone of C. micranthum leavesextracts on reference strains after 24 h and 48 h

Sensitivity of S. aureus strains isolated from skin infections to differentextracts of C. micranthum

Extracts were various actions 8n aureusstrains isolated from skin infections. In the $0aureusstrains isolated,
11.43% are resistant to alcoholic extracCoimicranthumwhile 34, 29% are resistant to ethyl acetate ek{fBable
2). The difference of activity is significarp € 0.01) between alcoholic extract and ethyl acetateact. The ethyl
acetate extract (34.29% of resistance) is therdémeeffective than the alcoholic extract (11.4%%esistance).

Table 2. Susceptibility (%) ofS. aureus strains to different types ofC. micranthum extracts according to the types of skin infections

Oriain Ethanolic extract Ethyl acetate extract
9 Sensitive  Resistant  Sensitive  Resistant
Abscess (n=20) 90 10 65 35.00
Furuncles (n=19) 94.74 5.26 94.74 5.26
Pus (n=10) 83.87 16.13 48.39 51.61
Total (n=70) 88.57 11.43 65.71 34.29
25
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Fig 4. Average inhibitory diameter of C. micranthum extracts onS. aureus strains according to the types of skin infectionafter 24h of
incubation

The inhibitory effect of extracts varied accordiogthe origins ofS. aureugpus, furuncles and abscess). The ethyl
acetate extract is more effective on strains isdldtom furuncles (5.26% of resistance) than thieskated from
abscess (10.00% of resistance) and pus (16.13%sistance). This remark is similar for ethanolitrast which
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more effective on strains isolated from furuncle26% of resistance) than those isolated from ass(®5.0% of
resistance) and pus (51.61% of resistance). Acagrth the types of infections, the inhibitory etfés highly
significant = 0.003) between ethanolic and ethyl acetate est(&dg. 4).

Sensitivity of S. aureus (MRSA and MSSA) strains isolated from skin infectbns toC. micranthum extracts
Among 53 MRSA studied, 88.68% were found to be isigasto ethanol extract of. micranthumwhile 73.58%
were sensitive to ethyl acetate extract (TableA&ong 17 MSSA, 11.76% were resistant to alcohalitaet of C.
micranthumand 58.82% were resistant to ethyl acetate exwh@. micranthum The ethanol extract is more
effective than acetate extract both for MR$AF0.04) or MSSA § = 0.004). The action of the alcoholic extract
was not significantly different on MRSA and MSSA ilghMSSA are more resistant to ethyl acetate ektitaan
MRSA (p = 0.01).

Table 3. Susceptibility (%) ofC. micranthum extracts with MRSA and MSSA

Type Ethanolic extract Acetate d’ethyl extract
Sensitive  Resistant Sensitive  Resistant

RMSA (n=53) 88.68 11.32 73.58 26.42

SMSA (n=17) 88.24 11.76 41.18 58.82

RMSA : Methicillin Staphylococcus aureus resist&MSA : Methicillin Staphylococcus aureus sensitive

The average diameter of the inhibition of MRSA &n8SA were not statistically differei§p > 0.05) whether one
is in an ethyl acetate or alcoholic extract (Fig. 5
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Fig 5. Average inhibitory diameters of MRSA and MS@\ strains by C. micranthum extracts

Minimum Inhibitory Concentration of ethanolic and ethyl acetate extracts of C. micranthum on studied
microorganisms.

The Minimum Inhibitory Concentrations (MIC) of sied extracts varied according to the strains anebgyof
extracts (Table 4). These MIC variations were natisgtically significant § > 0.05). However, the MIC of ethyl
acetate extract 08. aureusstrains is greater (0.814 mg/ml). In addition, teference straitreptococcus oralis
very sensitive to both types of extracts (0.009mi/ The largest MIC was observed Snaureussolated of from
skin infections with values of 0.41 mg/ml (alcolwodixtract) and 1.13 mg/ml (ethyl acetate extrddtwever, there
is no statistically significant difference betwebnse different concentrations ¥ 0.05).

Micrococcus luteusEnterococcus foecaliand Candida albicansare not sensitive to different extracts (ethanolic
and ethyl acetate extract).
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Table 4. Minimum Inhibitory Concentrations of ethanolic and ethyl acetate extracts of strains tested

Minimum Inhibitory Concentrations (mg/ml)

STRAINS Ethanolic extract Ethyl acetate extract
Staphylococcus aureus 0.406 + 0.20* 1.125 +0.81*
Pseudomonas aeruginosa 0.312 0.625
Proteus miriabilis 0.312 0.312
Micrococcus luteus - -
Staphylococcus epidermidis 0.009 0.009
Proteus vulgaris 0.156 0.312
Streptococcus oralis 0.009 0.009
Enterococcus foecalis - -
Escherichia coli 0.312 0.625
Candida albicans - -

* Mean = Standard Deviation

Minimum Bactericidal Concentration of ethanolic and ethyl acetate extracts ofC. micranthum on studied
microorganisms.

Minimum Bactericidal Concentrations vary accorditg the strains and the type of extracts (Table 5).
Staphylococcus epidermidisidStreptococcus oraliare more sensitive to both two extracts (MBC =00.éng/ml)
than others strains. The high MBC is observed w8. aureuswhich has an average of 0.406 + 0.21 mg/ml
(ethanolic extract) and 1.125 + 0.81 mg/ml (ettodtate extract).

Table 5. Minimum Bactericidal Concentrations of ehanolic and ethyl acetate extracts of tested strain

Strains Minimum bactericidal concentrations (mg/ml)
Ethanolic extract Ethyle acetate extract

Staphylococcus aureus 0.406 + 0.20* 1.125 +0.81*
Pseudomonas aeruginosa 0.312 0.625
Proteus miriabilis 0.312 0.312
Micrococcus luteus - -
Staphylococcus epidermidis 0,009 0.009
Proteus vulgaris 0.156 0.312
Streptococcus oralis 0.009 0.009
Enterococcus foecalis - -
Escherichia coli 0.312 0.625
Candida albicans - -

* Mean + Standard Deviation

DISCUSSION

This study evaluates the antimicrobial activityteb extracts (ethanolic and ethyl acetate)Cofmicranthumeaf

used in beniness pharmacopoeia. About 76%6.0fureusstrains isolated from the three skin infectionsis(p
furuncles and abscess) were resistant to methicillhis proportion is higher than 36% obtained Bg][in Zou

department of Benin. This difference can be exglaiby the fact that the work was carried out oridenrange of
from other types of stem.

The ethanolic extract of. micranthumleaf have a greater antimicrobial activity thahyétacetate extract .This
result corroborate those obtained by [23] who slibtimat the hydro- alcoholic extract &rminalia glaucescens
was better than other extracts to inhihitvitro growth of several bacterial strains . We can hes ttoncluded that
the ethanol better concentrate the antibacteriaipounds contained in the leaves of the plant thhyl ecetate

solvent. According to used extraction protocol, ¢tleyl acetate fraction was derivated from ethanektract. It is

therefore possible that one finds in this extraitiva compounds that are not found in ethyl acefia@etion. The

inhibitory activity was same both sensitive straimast resistant strains to Methicillin (Fig 4). Shiesult differs from

that obtained by [23]withT. glaucescengxtracts onSalmonellatyphi andS. typhimuriumstrains. Indeed, the
previous authors shown that the ethyl acetate extvas the most active compared to the other estraten the

antimicrobial capacity of one extract varied acaagdo types of solvent (affinity of metabolitesdgtract).

The average inhibition diameters are differgn&(0.0001) and vary from 15 £ 7.1 miArpteus vulgariyto 25 mm
(Pseudomonas aerugingsat the same concentration (20 mg/ml). The exdrat€. micranthunare more active on

P. aeruginosawe note that the extracts of this plant are acbeth on Gram + than Gram - bacteria. These two
types ofC. micranthumextracts have not the capacity to inhiBindida albicans/east growth. [24] showed that
soothing infectious diarrhea in Africa can be ekmd by the antimicrobial effect of extrag®s micranthumon
many germs found bip vitro studies. Similarly, [25] demonstrated tl&atmicrathumanti-inflammatory properties
justifying its use in diarrheal infections by tradnal practitioners.
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Phytochemical screening €. micranthumleaves indicates the presence of several compasuts as alkaloids,
steroids, polyphenolic compounds (Tannins, Flavdsoi..), Mucilages and Anthracene derivativeshds been
shown that the polyphenol plant compounds haveébactitrial activity regarding the observation magig2s] in

his study of the antioxidant and antibacterial \atti of leaf C. micranthumextracts. The presence of these
compounds that would justify the antimicrobial sityi was observed. Indeed, there is evidence tlaabhoids,
tannins, steroids and alkaloids have antimicrobdivity [27].

CONCLUSION

This preliminary study shown the antimicrobial pedpes of C. micranthumleaves extracts (ethanolic and ethyl
acetate). These results justify some ethno-pharlogical uses of these plants. This plant can bel tsdreat the
infectious diseases. The phytochemical screeningC.ofmicrathumleaves showed the presence of chemical
compounds which have antimicrobial activities. lbuld therefore be interesting to carry out toxiciyd anti-
inflammation studies of purified extracts©f micranthumin order to develop traditional drugs.
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